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ABSTRACT 

ATTACHED IS A DETAILED DESCRIPTION OF THE R E V . 1 7 . 0 APPLICATIONS LIBARAY 
( A D P L I B ) AND ITS V-MODE VERSION (V.APPLB) LOCATED IN UFD = L I B . FOR 

~<T U'SmTEF " I N T t m W T TO FTTO NT A~CT~E~RTC~SfT A"N ff V E R~ ( NEWTON"^ X 41 9 ) ~ A L I T T H A¥Grs~ 
< I 0 THE PREVIOUS REVISION ( P E - T - 3 1 5 , REV. 5 , FEBUARY 21, 1 9 7 9 ) OF THIS 
<DOCUW.-ENT ARE MARKED WITH REVISION BARS ( " < » ' ) . ALL SUBMI SS10MS , 

" (TTWTWTT; e r f r r r c i 5 f f i r ~ o n r ~ $ T j G G E S T T O ¥ S ~ A R E A P P R E C I A T E D ~ A N D W I L L BE" G I V E T T 

CA3EFULL CONSIDERATION. 

TH E~ "~R E V . T 7 . OF A P P L I C A T I 0 N S LT 3 R A R T C OBTAINS ~9 N E W" R 0 U T1 N E S PL US 
NUMBER OF ENHANCEMENTS TO SEVERAL PREVIOUSLY EXISTING ROUTINES. 

A" 

THTH^TB-RTUTJTTN'E S~AR E f 

FSUBSA - F I L L A SUBSTRING WITH A 
' FUNTTICm TO F I L L S A . 

GIVEN CHARACTER, SIMILAR IN 

SSTRSA - SHIFT A STRING LEFT OR RIGHT A GIVEN NUMBER OF CHARACTER 
PTTSTTrON"^ - - -— -

SSUBSA - SHIFT A SUBSTRING LEFT 
CTiTR ATC TE REPOSITIONS. " 

OR RIGHT GIVEN NUMBER OF 

RSTR$A - ROTATE A STRING LEFT OR RIGHT A GIVEN NUMBER OF CHARACTER 
p T J S I T n r N . __ 

RSUB$A - ROTATE A SUBSTRING LEFT 
~ ~ CH7\T?ACTET?~P0STTT0NST 

OR RIGHT GIVEN NUMBER OF 

CASESA - CONVERT A STRING FROM LOWER CASE TO UPPER CASE OR 

r r F S T _ _ __ 
VICE 

FTIMIA - CONVERT THE TIMMOD FIELD AS 
* H H : MM : S S ,_~A ND DECIMAL HOUR STT" 

RETURNED BY RDEN$$ TO 
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FDATSA - CONVERT THE DATMOD FIELD AS RETURNED BY RDEN$$ TO 
• M « / D D / Y Y~» AND '"OXY, M"ON DD YEAR'. 

FEDTSA - SAME AS FDATtA EXCEPT DATF IS RETJRNED AS 'MM.DD.YY'. 

ROJTINES WITH FUNCTIONAL IMPROVEMENTS AND ENHANCEMENTS ARE 

CNVRSA, CNV~A$A, RNUMSA, TYPESA - ACCEPT A NUMKEY OF 
SPFC1F1NG BINARY NUMBERS. 

A $3 IN FOR 

JSTRSA - ACCEPTS A KEY OF ASCNTR FOR CENTERING A STRING WITHIN A 
FIELD. 

CMDLSA - THREE NEW KEYS HAVE BEEN ADDEDr 
A$RIN AND ASNBIN CAN NOW 3E USED IN SPECIFING THE OPTION 
TYPE A KEYWORD MAY HAV E _(J_N DIC A T IN G , RESP E_C TIVELY, THAT AN 
"OPTION IS A BINARY "NUMBER, AN OPTION MAY BE A BINARY 
NUMBER OR A N A M E ) , 
AARC|V!^_lJSiD_„A^ K E Y AJ^OWS L H E U S J 0 F A KEYWORD WITHOUT A 
WFCETTING "MINUS "SIGN AS" THE F I ATI TOKEN ON ' A LINE (THIS 
KEY MAY NOT BE USED ON THE COMMAND LINE ITSELF). 

OPE~N$A, OPNP$A, 0PNVSA7 OPVP$A, TEMPSA - WILL NOW ACCEPT AN 
ADDITIONAL KEY, ASGETU, WHICH WILL CAUSE THE FILE SYSTEM 
TO CHOOSE AN UNUSED UNIT NUMBER UDON WHICH TO OPEN A FILE. 
THE UNIT NUM1TR TS RETURNED" IN T HE 'UNIT' ARGUMENT OF EACH 
ROUTINE. THIS KEY IS ADDITIVE AND CORRESPONDS TO THE 
•UNTKEY' ARGUMENT IN THE CALLING SEQUENCES. 

FO* A MORE DETAILED DESCRIPTION OF H E NEW ROJTINES AND 
"P"L E A'ST-S~ET~T H"E~A~P PR 0~P R F~A T E E NTR Y F 0 $TTH A T R 0UTI NT . 

ENHANCEMENTS 

"PTnrr z 
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1 INTRODUCTION 

APDLIB 
WITH AN 

IS A USER 
EASY TO USE 

ORIENTED LIBRARY WHICH IS INTENDED TO PROVIDE USERS 
SET OF SERVICE ROUTINES. IN MANY CASES, THE 

ROUTINES DO LITTLE MORE THAN CALL A LOWER LEVEL ROUTINE, FILLING IN THE 
EXTRA ARGUMENTS THAT THE CALLER DOESN'T CARE ABOUT AND SOMETIMES 
REFORMATS WHAT THE LOW LEVEL ROUTIME RETURNS. IN OTHER CASES, THE 
APDLIB ROUTINES ARE FAIRLY COMPLEX, EITHER BECAUSE THEIR FUNCTIONALITY 
DEMANDS IT, OR BECAUSE CAREFUL CODING AND ERR 03 CHECKING IS REQUIRED TO 
PER FORM A SFEMINGLY SIMPLE OPERATI ON CQRREC TL Y._ _T_H E SE C ONDARY B ENEFITS 
~0T—TTTTS LTBRARY "ATE THAT IT AVOlT)S DUPUTC AT ION 0T • EF F0R'T AND 
AUTOMATICALLY PROVIDES A CONSISTENT INTERFACE TO THE TERMINAL USER. 

""PlTGr 
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E_LIBRARY_IMPLEWENIAIION_AND_POLICIES 

A STRONG EFFORT TS BEING MADE TO KEEP APPLIB BOTH CONSISTENT IN ITS 
USAGE AND EASY TO BUILD, EXPAND, AND MAINTAIN. TO THIS END, S E _ y A ^ L 

TOTDTN 6 FFTI FTC I PTTS FTA V E" BEE N TOLL 0~WE rT'IN-TTS IMPL EM EN7 AT I ON AN D A^STT 
OF RULES ESTABLISHED TO CONTROL ITS FUTURE GROWTH. 

2.1 GENERAL DESCRIPTION 

IS A 
P05S 
INTO 
IN 
THE 

TRTE" 
HEAD 

VOIDE 
IBLE, 
R'M'A TI 
A SEN 
ERROR 

ING 0 

B-Ff OUT IM 
STATUS 

ERNATE V 
~OF~A~ A -

D WHEREV 
RECOVE 

OTTUF ̂ SU 
SE IT IS 
IS REPO 

TN MOTT 
F "IRREL 

FJS A"R"E "WRITTEN AS FORTRAN FUNCTIONS WHOSE VALUES - "A R~E 
INDICATION (.TRUE. OR .FALSE.), AN APPROPRIATE VALUE, 
ALUE OR FORMAT OF A RETURNED ARGUMENT. IN ADDITION, 
'T ODE" TYPE ~A"R~GWE NT WHICH "WS"T~B E"" "D ECO D E D^B Y TTfE "WEFT 
ER POSSIBLE. ALL ERROR DETECTION, REPORTING, AND, IF 
RY ARE PERFORMED IN THE ROJTINE, RETURNING ONLY THE 
C C ETS^OR F ATLII R r. ALT HUU"G H~ TH IS S F EMS LIMITING, AND 
, MOST USERS DON'T WANT TO KNOW THE DETAILS AS LONG AS 
RTED AND ALL POSSIBLE RECOVERY PROCEDURES HAVE _6EJ_N_ 
'"CTSfE" S , TR E "EXACT RE AS""ON " F 0 T~ F A TLUR E COMES U N D E R THT 
AVENT DIFFERENCE" AND IS IGNORED ANYWAY. 

2.2 NAMING CONVENTIONS 

TS~MTN710NED-A~B 0 V E"7_A~P P LI B R"OU TINES ARE DESIGNED "TO" B E " SI M P L7E TO U ST~. 
IN ADDITION, THEY ARE ALSO INTENDED TO BE RELATIVELY INDEPENDENT OF 
SYSTEM REVISIONS. TO FACILITATE THESE GOALS, ALL APPLIB ROUTINES 
FT5rL~Crir~A~CUN"STSTEUTTlWING CONVENTION DESIGNED TO AVOID THE POSSIBILITY 
OF CONFLICT BOTH WITH USER WRITTEN ROUTINES AND SYSTEM ROUTINES. ALL 
AP3LIB ROUTINES HAVE A FOUR LETTER MNEMONIC NA*!E AND THE SUFFIX "$A'*. 
TRT5"; FCTR E T A W L F , THE ROUTINE TO OPEN A "T EMPORA RY FILE IS_~N"AMED 
"TEMP$A". ALSO, IN MANY CASES ROUTINES HAVE OPTIONS WHICH ARE 
SPECIFIED BY NAMED "PARAMETER" KEYS WHICH ALL BEGIN WITH THE PREFIX 
"AT". 

SUBROUTINES 
TJT "SSTT"— 

THAT ARF USED INTERNALLY BY APPLIB ROUTINES HAVE A SUFFIX 
AMD SHOULD NOT BE "US"ED UNDER ORD~ITJ ARY~C IRCUMST ANC EST UO 

DOCUMENTATION IS PROVIDED FOR THESE ROUTINES. 

2.3 SYSCOM>A$KEYS 

"BIT" " P"~A"R~AM"ETE~RTr K EY S ~A REDEFINED" IN A JINSERT FILE H AM E D~ S Y S C 0 M >~A~$ K E Y~5T 
THE <EY NAMES, FOLLOWING THE "A$" PREFIX ARE THREE OR FOUR LETTER 
MNEMONICS SPECIFYING THE ALLOWABLE OPTIONS FOR THE VARIOUS ROUTINES. 
THE KEYS ARE ORGANIZED "ACCORDING TO TH E" DE SC RT 3 TI ONS IN THIS" DOCUMENT. 
IN ADDITION, THIS FILE SUPPLIES ALL THE APPROPRIATE FUNCTION TYPE 
DECLARATIONS FOR THE APPLIB ROUTINES. A COMPLETE LISTING OF 
"STSCW>A~SrETS~T^TNTLUD ED IN SECTION 5" AND~THE DE TA I LED" DESTR I PTIO~NS"~0 F 
THE KEYS ARE LEFT FOR THE DESCRIPTIONS OF THE APPLICABLE ROUTINES. 

PAGE 
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2 .'+ SOURCE LANGUAGE 

APPLIB ARE WRITTEN IN FORTRAN TO FACILITATE THEIR 
APPLIB AND VAPPLB. IN GENERAL, ANY LANGUAGE WHICH 

~ElTHTR R^MODE ~OR V-MODE' AS A C OMPIL ER OPTION SHOUL D BE" 
THE PROLIFERATION OF MULTIPLE SOURCES OF THE SAME ROUTINE IS 

_ SOONER OR^ L A T E_R_, Jd C A USE THE TW 0_L_1 BR A R I E S TO F A L L̂  _OUJ_ _ _ 0 ^ 
TYTCHRONY: AS A MAJOR PREMISE OF APPLIB IS CONSISTENCY, 
INCOMPATIBLITIES BETWEEN THE R-MODE AND V-MODE LIBRARIES ARE 
UNACCEPTIBLE. 

A L _ ROUTINFS IN 
INCLUSION IN BOTH 
T A T N O T BE 
AV3IDED AS 
GUARENTEED, 

THE ROUTINES HAVE BEEN CODED IN SUCH A WAY AS TO MAKE THEM EASILY 
CALLABLE FROM MOST OTHER LANGUAGES,_ INCLUDING PLF^ ANJ) _ \976_ ANSJI^ 
"FORTRAN, BOTH 0 F WHl C H rA~N~ TU T 0 M A~T 1C A XX Y GETTE R AT E — S T RT'N G ' ' L E N G T H 
ARGUMENTS FOLLOWING STRING ARGUMENTS. AS A RESULT, IN THE ARGUMENT 
PAIR "STRING,LENGTH^, THE STRING IS 0FTEN UPDATED BY AN APPLIB ROUTINE, 

w r ~ T T m r ^ M T F " A ^ U M F N " r ~ i S NEVER~~MODIFIED~. THE FUNCTION NLEN$A CAN BE 
USED TO DETERMINE THE OPERATIONAL LENGTH OF A RETURNED NAMF . 

AL^ APPrnr~ROTTfTN"ES WHICH EITHER ACCEPT KEYS AS ARGUMENTS OR CALL OTHER 
APPLIB ROUTINES WHICH DO, USE THE SYSCOM>A$KEYS FILE TO DEFINE THOSE 
KErS. ALSO, THESE ROUTINES M) NOT TAKE ADVANTAGE OF ANY PARTICULAR 
NUMERICAL? VALUE T T H T S E - K E Y S IAT"H"A7E IN "CASE IT BECOMES NECESSARY 
EITHER TO CHANGE THESE VALUES OR TO ADD NEW KEYS WITH NUMERICAL VALUES 
WHICH DO NOT FIT THE PREVIOUS PAJTERN. j^OR EJUMPLE, THERJ ARE NO 
CWPTTTED GOTO '"S-0~N KrrS^ANrD "N 0 RA N G E Tfi E CKS F 0 R V A L ID I TY Of A KEY. IN 
THIS WAY, IF A NEW SYSCOM>A$KEYS FILE IS CREATED, BOTH THE USER 
PROGRAMS USING THEM AND THE ROUTINES THEY CALL WILL ALWAYS AGREE AS TO 

TRUE WHAT KEY MEANS WHAT 
AP DLIB FUNCTIONS. 

THE SAMF IS OF THE DECLARED TYPES OF THE 

2 .5 LIBRARY BUILDING 

TUT" RDTITI N T S " 
COMVERTED INTO 
PRESENT, THE 

WXCTDTTR FS 1'S -

ARE COMPILED 

"ARE COMPILED INTO A SINGLE 3INARY F fLE W H I C H l S THEN 
THE APPROPRIATE LIBRARY FILE WITH THE EDB U T I L I T Y . AT 
ONLY DIFFERENCE BETWEEN THE R-MODE AND V-WOOE_ BUI_LD_ 

T~HF~FTN~~COMPILE 0PT10~H "US Et). ~FOR APPX1B 7~ T L L ROLiTT'NES 
FOR 64R MODE LOADING AND FOR VAPPLB, ALL ROUTINES ARE 

COMPILED FOR 64V MODE 
TNTXU D~FD~1 N~~VAFPL7B 
PORTION OF A SHARED PROCEDURE 

LOADING ( S E G ) . IH A D D I T I O N , ALL ROUTINES 
R~E~PU"R"E P R 0 CETDtTR'E"TND-MAT' 8' F L0A DE D T NT 0 THE ~THARED 

~ SITTERSE~VTR~ 
<LOAD ORDER IS 
<"C APPL IB " AND 

T F F U n P T O 'B~~R; OUTl H E S~ CA LT~0~T H ER APPTTB ROUTTN E~ST " T R T 
IMPORTANT. THIS ORDER I S SPECIFIED IN THE COMMAND FILES 
"C VAPPLB" LOCATED I N UFD = A PPL IB>SOURCE . 

"PATF 

file:///976_
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2.6 LIBRARY TESTING 

BEFORE A NEW VERSION OF APPLIB IS RELEASED FOR A MASTER/UPDATE DISK 
BUILD I T SHOULD BE INSTALLED ON THE IN-HOUSE SYSTEMS FOR T E S T I N G . THE 

"~NE"CE"SSMT~COWMTND~ F I L E S TO ETUI L TTTTOTH "VETS TON 5" (R -MODE AMD V-MODE) A"RE" 
LOCATED I N U F D = A P P L I B > T E S T > B U I L D ALDNG WITH VARIOUS OTHER COMMAND F I L E S 
TO PRODUCE COMPILER L I S T I N G S , , ETC. THESE COMMAND F I L E S FUNCTION MUCH 

~THE~~5A"ME A T T W S E LTSTITT'O~PFR~FORM AIT XCTGAL B U I L D , T Y C E P T " THAT THE 
RESULTING B INARY F I L E S ARE NOT COPIED TO J F D = L I B . ONCE THE B INARY 
F I L E S HAVE BEEN B U I L T THEN THEY MAY BE S U B M I T T E D TO S D I FOR 

~rNrS"TALX"A"TTDTnm THE T N - H O U S E SYSTEMS." 

THERE I S ALSO A UFD A V A I L A B L E I N WHICH TEST PROGRAMS, E T C . MAY BE KEPT 
" T U ? - F 0 T D 1 T E — C r 5 T CD F15"= A PPL I B > T E"ST > PROGRAMS)." 

" l i r _ Q l¥A BITS US MISSIONS 

AP3LIB IS BY NO MEANS COMPLETE OR_ STATIC AND SUBMISSIONS ARE WELCOME. 
"H OTE VTR~ TD GUAR A NTE E" "THE ~ G 0 A L S ~0" F~TFFL IB A S "OUTLINED ABOVE, STRICT" 
COMTROL WILL BE MAINTAINED OVER THE LI3RARY AND ALL SUBMISSIONS MUST 
COMFORT TO THE RULES SET OUT BELO«l. THESE RULES, THOUGH STRICT, ARE 

HTOT^WE'A NT" TO~D IS COT) RAGE s"U'B MI S'S IONS , BUT TO P'RTSE RYE "T~H"E I N~T E GR I T V "" 0 F 
THE LIBRARY WHILE NOT REQUIRING AM EXCESIVE AMOUNT OF WORK ON THE PART 
OF THE LIBRARY ADMINISTRATOR. 

IF SUBMISSIONS ARE MADE WHICH DO NOT CONFORM TO THE RULES, THEY wJILL BE 
PLACED IN A "PENDING" FILE (UFD=APPLIB>PENDIMG) OR AN "IDEA" FILE 
TUFD = A"FPLT^>IDEA~S T~ DEPENDING UPON THEIR RELATIVE STATES 0~F" COMPLETION". 
NO GUARANTEE IS MADE THAT ANY SUCH SUBMISSIONS WILL BE INCORPORATED 
INTO THE LIBRARY. 

THE SPIRIT OF APPLIB SHOULD BE KEPT IN MIND WHEN SUBMITTING A ROUTINE. 
FOR EXAMPLE, A ROUTINE TO PERFORM A MATHEMATICAL FUNCTION MAY BE VERY 
"USEFUL"" AND^DESIREATfrET^BUT PROBABLY B EL 0N6S I N MA THLB, "NOT "APPLIB. IN" 
A SIMILAR WAY, A ROUTINE WHICH DOES TABLE 3UILDING, LOOK-UP, OR SORTING 
PROBABLY BELONGS IN EITHER THE MSORTS OR SRTLI3 LIBRARY. 

THE LIST OF APPLIB "GROUND RULES" ARE 

T7~TffF~lTO'UT'rN"E TOfST TTE IN FORTRAN SUITABLE F O R ~ B W H APPLTB AND - VAPPLB. 

2. THE ROUTINE SOULD NOT HAVE "CODE" AS AN ARGUMENT - THE ROUTINE 
5TTOUTTJ- T T W D U F " A CL -A~B NO R WAT ~S I T'U AT I ON S . 

3. IF REASONABLE, THE ROUTINE SHOULD BE A FUNCTION WHERE THE VALUE OF 
TffF'""TOTJCTTO"R TS" AN ACT ERN A T E~F OR "H"~CTF "THE RETURNED ARGUMENT! ST OR A" 
STATUS INDICATION (SEE tl?) . 

"4 . THE RO U I 1 N b S STOU"LD~C 0 N F OR W TO THE"FOLLO¥I HS ~ CON VENT I ONST 

A. ALL ROUTINE NAMES SHOULD END WITH "$A". 

"PAGE" 
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B. ALL ROUTINES WHICH ACCEPT A KEY OR CALL OTHER APPLIB ROUTINES 
WHICH DO, SHOULD USE SYSCOM>A$KEYS. AMY NEW KEYS WILL BE ADDED 
TO SYSCOM>A$KEYS BY THE LIBRARY ADMINISTRATOR AND SHOULD BEGIN 
WITH THE PREFIX "A$". ALSO, NO USE SHOULD BE MADE OF ANY 
NUMERICAL RELATION BETWEEN KEYS. 

C. ALL FILE SYSTEM CALLS SHOULD BE TO "$$" ROUTINES WITH CODE RATHER 
TITAN LOCCCODE) AS AN ARGUMENT. 

D^_RDTKJ$ SHOULD_BE US E D UiSJ E AD OF CMREAD. IF 
CTMT.7-'F 0TT RD7K$$ FS INSUTFTClENT, USE F$ATf2. 

THE 80 CHARACTER 

E. IF REASONABLE, DO NOT USE FORTRAN READ'S AND WRITE'S 

F. THE USE OF "2-WAY" ARGUMENTS SHOULD BE AVOIDED IF POSSIBLE. 

5. ALL ROUTfNES SHOULD BE "THOROUGHLY TESTED. 

6. ALL SUBMISSIONS MUST BE ACCOMPANIED BY A LISTING WITH THE STANDARD 
PRIME HEADER. ALSO, THE LISTING SHOULD CONTAIN A DESCRIPTION OF THE 
ARGUMENTS AS WELL AS ANY LIMITATIONS OR RESTRICTIONS EITHER ON THEIR 
USE OR ON THEIR LOADING. 

7. ALL SUBMISSIONS MUST BE ACCOMPANIED BY A DOCUMENT DESCRIBING THEIR 
USE, ALL ARGUMENTS, AND ANY RESTRICTIONS OR LIMITATIONS ON THEIR 
USE: THIS DOCUMENT WILL BE INCLUDED IN THE LIBRARY" DESCRIPtION. 

8. ALL SUBMITTED ROUTINES ARE SUBJECT TO MODIFICATION FOR THE PURPOSE 
UTTONSIS'TTN'CY OR GENERALITY. 

9. ALL SUBMISSIONS ARE SUBJECT TO REVIEW AND FINAL APPROVAL BY 
LTBTTAT? Y~ADMINTSTRAT 0~R BE FO~RT T H T Y " ART-TRTD R'̂ O R~A T T D ~TN T 0_~A"P P LIB ." 

THE 

"F7TGX 
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3 THE ROUTINES 

THE FOLLOWING SECTIONS DESCRIBE EACH ROUTINE IN THE APPLICATIONS 
LIBRARY IN ^LTA_IL_' INCLUDING THE VARIOUS CALLING SEQUENCES, 
T*ES CRTP TI ON~S OF ALL "PA SS F D ARGUMFN TS , ^ N D ~ T H E" FTJNCT TON THE RODTrN~E~WAT 
DESIGNED TO PERFORM. 

3.1 FILE SYSTEM ROUTINES 

THE FI LI SYSTEM R W T I NES~ ~I N "APPTTB GIVE THE USER "A STMPLE ~ANF 
CONSISTENT WAY TO SPECIFY THE MOST COMMON FILE SYSTEM OPERATIONS. 
ACCORDINGLY, APPLIB DOES NOT PROVIDE THE USER WITH THE FULL 
TA^TBTLITIE~5 DT- ̂ TTfTr~FI L~E~SYST EH_S JTN'C CTOT MORE ~CWPTTC~A TTfD~OPER AT 1 UW$T 
THE FILE SYSTEM ROUTINES THFMSELVES ARE THE 3EST ROUTINES TO CALL. 
APPLIB SUPPORTS BOTH SEQUENTIAL ACCESS METHOD ^SAM) AND DIRECT ACCESS 
"MT TH 0 D~~TD A MT FT L E S T ~~ T H F WE TS ̂ NC^SJ P' P 0 R~T 7 0 R S EG M E N T "DIRECTORY TYPE 
FILES AS THE MIDAS SUBSYSTEM PROVIDES THE HIGHER LEVEL FUNCTIONS WITH 
THESE FILES. 

THESE ROUTINES ARE: 

TOTS"f lT -~CLOS E FTLE 

DELESA - DELETE FILE 

EXSTJA - CHECK FOR EXISTENCE OF FILE 

U END % A ~ ^ F0T1 T 1 0 fiTS HTO END" OT FILE 

OPENSA - OPEN FILE WITH GIVEN NAME 

OPNPSA - OPEN FILE WITH NAME READ FROM USER TERMINAL 

TTP~NWA" - OPEN FILE WI TH" G IV FN M AM E WTTH^V E^I F I C A'TI'O'N "AN D D"EL-AY 

OPVPSA - OPEN FILE WITH NAME READ FROM USER TERMINAL WITH 
VERIFICATION AND~DTL~AY 

POSNSA - POSITION FILF TO GIVEN POSITION 

RPOSSA - RETURN ABSOLUTE POSITION WITHIN FILE 

-RmTDTTT^^REVr R i m L E 

TEMPSA - OPEN SCRATCH FILE 

TRNCSA - TRUNCATE FILE 

TSTir r / r - - n x r ^ Y S T E M TREE S C A N ~ 

UNITSA - DETERMINE STATUS OF FILE (OPEN OR CLOSED) 

PAGE" 
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AL. ROUTINES EXCEPT OPEN, DELETE AND EXISTENCE USE ONLY THE DOS FILE 
UNIT AFD -NOT THE FILE NAME". ALTO^ ETTCH RXR3 T F N T T A R R IE S T H T NA ̂ E~OF ITS" 
FUNCTION, AS ABOVE, WITH ARGUMENTS CONSISTING OF ONLY THE RELAVENT 
INFORMATION, USUALLY JUST THE UNIT NJMBER. NOTE THAT ALL FILE NAMES, 
TXCEPT SCRATCH "FILES, MAY BE TREE NAVIES. 

THE ONLY ROUTINES W HICH _ A_RE A T_ ALL C 0 M P LI C A T ED _A R E__ T HE V A RJL 0 US (_5) OPEN 
THrrnTTEs DUE MOSTLY TO THE MULTITUDE OF WAYS IN WHICH "PROGRAMS CAN 
OBTAIN THE NAME OF THE FILE THEY WISH TO OPEN AND THE VARIOUS POSSIBLE 
ACTIONS THEY MAY WANT TO TAKE BY WAY OF VERIFICAT ION OR ERROR RECOVERY. 
T A T H F R " " THAN P AT <"~A LL P OS S IB IL IT I E S I N T 0 A SIN GL E C ALL IN 6 S F Q U E N C I / TH US 
MAYING IT ALWAYS DIFFICULT TO USE AND TO REMEMBER, FIVE DIFFERENT 
ROJTINES EXIST TO PERFORM THF VARYING LEVELS OF COMPLEXITY. IN THIS 
WAY, THT SIMPLE OPERATIONS CARE REPRESENTED BY SIMPLE CALLING"" SEQUENCES 
AND ONLY THE COMPLEX OPERATIONS NEED TO SPECIFY COMPLEX ARGUMENT LISTS. 

T L T T T I T "OPE F R O U T I N ES ALLOW S EL EC T ION OF THE FILE T Y P E""" C S AM" OR DAM) 
AND ALL BUT TEMPSA ALLOW SPECIFICATION OF THE OPFN MODE (READ, WRITE, 
OR READ/WRITE). SCRATCH FILES ARE ALWAYS OPENED FOR READ/WRITE. 

AL_ FILE OPEN ROUTINES HAVE THE ABILITY TO CHOOSE THE FILE UNIT UPON 
WHICH A FILE WILL OPENED BY USE OF THE ASGETU <EY. IF THIS KEY IS USED 
THT FILE UNIT SELECTED WILL BE RETURNED IN THE ARGUMENT '"UNIT1. IF 
THIS KEY IS NOT USED THEN THE CALLER MUST PROVIDE THE ROUTINE WITH A 
USABLE FILE UNIT NUMBER. 

VERIFICATION CONSISTS OF THE FOLLOWING OPTIONS: 

1. VERIFY THAT THE FILE IS NEW; OTHERWISE IF THE FILE ALREADY EXISTS 
VERIFY THAT IT IS O.K. TO MODIFY IT. 

~Z. SAME T S T~. ABOVE" "BUTT? T~H"E~F J X F AL R E A"D Y E XT S TS "A N D THE" Tl S E R " SAY'S" 
IT IS O.K. TO MODIFY IT, ASK WHETHER THE OLD FILE IS TO BE 
OVERWRITTEN OR APPENDED TO. 

3. VERIFY THAT THE FILE ALREADY EXISTS; THAT IS, DO NOT ALLOW CREATION 
OF A NEW FILE. NOTE THAT I_f_T_HE_ OPEN MODE IS READ, THIS IS THE ONLY 
POSSIBLE VTRITTCATION OPTION. 

DELAY CONSISTS OF THE FOLLOWING OPTIONS: 

1. IF AND ONLY IF THE FILE IS "IN USE", WAIT A SUPPLIED NUMBER OF 
SECONDS (ELAPSED TIME) AND TRY AGAIN. 

THE ARILITY TO RETRY 1. ABOVE A SPECIFIED MUMPER OF TIMES. 

'FATS! TXT 
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CLOSS A 

CL3SSA IS A LOGICAL FUNCTION WITH THE FOLLOWING CALLING SEQUENCE: 

LOG = CLOS$A(UNIT) 
c A T I rnrs"$A r e m T T T 

ARGUMENTS: 

UNIT DOS FILE U N I T , INTEGER*? 

Tu i r r r xoTT: 

THIS ROUTINE CLOSES THE FILE OPEN ON FILE UNIT UNIT I F THE 
~0PETrATTON FS STTCCTSTF UL , TH E~FTJWTIW~TS~TR~UE AND TF'~lff iSO C C"E S SFUT" 
IT IS FALSE. 

"ftP?~ L~ITJ~CA LL~S~ 

NONE 

"PXG'E TT 
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DELESA 

DELESA IS A LOGICAL FUNCTION WITH THE FOLLOWING CALLING SEQUENCE: 

LOG = DELE$A'(NAME,NAMlEN) 
CALL DELE$A(NAME,NAMLEN) 

ARGUMENTS 

NAME = ARRAY C ONTATN1 NG~F ILEN AM E (MAY BE A TREE NAME) PACKED TWO 
CHARACTERS PER WORD, DATA TYPE DOES NOT MATTER 

NAML.EN = LENGTH OF NAME IN CHARACTERS, INTEGER*? 

FUMCTIOM 

THIS ROUTINE WILL DELETE THE FILE IN NAME. IF THE OPERATION IS 
SUCCESSFUL, THE FUNCTION WILL 8E TRUE AND IF UNSUCCESSFUL THE 
FUNCTION WILL BE FALSE. 

APPL1B CALLS: 

TREESA, UNIT$A, NLENSA 

W G E " ~rz 
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EX5TSA IS A LOGICAL FUNCTION WITH THE FOLLOWING CALLING SEQUENCE 

LOG = EXST$A(NAME,NA«I_.EN.) 

TRTOTfETTTl — — 

NAME = ARRAY CONTAINING FILEMA^E (MAY BE A TREE NAME) PACKED TWO 
—C"Fr"/rTnrCTE"R"S~P E fTlSraR"D7~D A'T'A" T Y'P'E DDES NT) T MATTEL 

NAPLEN = LENGTH OF NAME IN CHARACTERS, INTEGER*2 

TUTI I ION: 

THIS ROUTINE WILL RETURN .TRUE. IF THE FILE EXIS_T^_AND . F A L S E . 
TH E~ F I CF~D"0 E F ~ W T ~ E X I ST~0~R~ AN ElfR1TR"WXS TO W N T E W D - . " 

APPLIB CALLS: 

IF 

T R E C $ A , UNITS A, N L E N $ A 

~P A G~E IT 
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G END-| A 

GEV0$A IS A LOGICAL FUNCTION WITH THE FOLLOWING CALLING SEQUENCE: 

LOG = 6 ENDS A(UNIT) 
CALL GENDSA(UNIT) 

ARGUMENTS: 

UNIT = DOS FILE UNIT, INTEGER*2 

FUNCTION: 

THIS ROUTINE POSITIONS TO END-OF-FILE THE FILE OPEN ON FILE UNIT 
UNIT. IF THE OPERATION IS SUCCESSFUL, THE FUNCTION IS TRUE AND IF 
UNSUCCESSFUL IT IS FALSE 

AP3LIR CALLS: 

NONE 

"PATE IT 
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OPEN$A 

OPENSA .IS A COGICAL FTTN C l tO~N Wl f H THE" FOLLOWING CALLING S EQUENC E : 

LOG = OPENSACOPNKEY+TYPKEY+UNTKEY,NAME,NAMLEN,UNIT) 
CTL L 0 P E N $ ATO PNKEY + TYPKEY+UNTKEY,NAME,NAMLEN,UNIT)~ 

ARGUMENTS: 

OPNKEY = 

TYPKEY = 

AS RE AD, 
AS-WRIT., 

T$ITDW7 
AS SAMF, 
A $ D A M F , 

UNTKEY 

OPEN FOR 
OPEN FOR 

W E N - F O X 
SAM FILE 
DAW _FJ L_E_ 

READING C.NE. ASWR1T OR ASRDWR) 
WRITING 

xrATr>TG"~A~N"b~irFrnir6 
C.NE. ASDAMF) 

= ASGETU, CHOOSE A FILE UNIT NUMBER, UNIT NUMBER RETURNED IN 
'UNIT'. OMISSION OF THIS KEY REQUIRES THAT THE ROUTINE BE 
PROVIDED WITH A UNIT NUMBER. _ 

= ARRXY CONTTlNlNG F~TL E R"A IVTE~( M A Y BE-A~"T R E"F~R A MX) PACKED 
TWO CHARACTERS PER WORD, DATA TYPE DOES NOT MATTER 

NAMLEN = LENGTH OF NAME IN CHARACTERS, INTEGER*2 
U N I T7 

NAME TWO 

TJNTT" "̂ _D~Crs~F'l LT I"NTE'G"E'R*2" 

FUNCTION: 

THIS ROUTINE OPENS A FILE OF THE GIVEN NiAME ON UNIT. IF 
OPERATION IS SUCCESSFUL, THE FUNCTION VALUE IS TRUE AND IF 
OUE'P A T TON~I"S~U¥"SUTCESTTUC, TH"E~~FUNT. TTO~N~VAUJE TS~'F"AT"S:E~ 

APPLIB CALLS: 

THE 
THE 

TREESA, UNITSA, NLENSA 

"PrA~G"E -r5-
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OPNPSA 

OPviPSA IS A LOGICAL FUNCTION WITH THE FOLLOWING CALLING SEQUENCE: 

LOG = OPNP$A(MSG,MS GLEN,OPNKEY + TYPKFY + UNTKEY,NAME,NAMLEN,UNIT) 
CALL OPNP$AO*SG, MS GL EN , 0PM K E Y> T Y P < E Y +U NT KE Y , NAM E , N AML E N, UN I T ) 

ARGUMENTS: 

MS G 

TTSGTFTC 
OPNKEY 

ARRAY CONTAINING PROMPT FOR NA^E MESSAGE 
- " « - » - - - — p E R WORD, DATA TYPE 

C H"A R ATTE R 5 7 7 N T ES 
(.NE. ASWRIT 

CHARACTERS^ 
rTN^TFnoT' MSTTN 
ASREAD, OPEN FOR 
ASWRIT, OPEN FOR 

~A%RDwRTTTPEN FOR 
TYPKEY = ASSAMF, SAM FILE 

ASDAMF, DAM FILE 

FOR NA^E MESSAGE PACKED 
DOES ^OT^MATTF^R 

ET*2 
OR ASRDWR) 

TWO 

READING 
WRITING 
READING AND WRITING 
(.NE. ASDAMF) 

UNTKEY = 

NAME 

NAMLEN 

~UWTT 

FUNCTION 

ASGETU, CHOOSE A FILE UN IT NUMBER, UNI 
'UNIT'. OMISSION OF THIS KEY HEQJIRES 
PROVIDED WITH A UNIT NUMBER^ _ 
ARRAY CONTAINING F ILENA ME (MAY BE A T 
CHARACTERS PER WORD, DATA TYPE DOES N 
LENGTH OF NAME IN CHARACTERS, INTE6ER 
DOS FILE UNIT ~ I NT E G E~R" * 2" '" 

UNIT 'NUMBER, UNIT NUMBER RETURNED IN 
U T S k T V P P (i I T O F «C T W & T T u t P O I I T T W P R F THAT THE ROUTINE BE 

TREE NAME) 
NOT MATTER 
*2 

"PACKED TWO 

THIS ROUTINE GETS 
T HE OPERA TI 0 N IS 
"0~PTR A T I 0 N 
VALUE IS 

IS 
FALSE 

A NAMF FROM THE USER AND 
SJJC C ESS F UjL , THE FUN C T 10 N_ 

ON S U C C E S S F U L 0 R " N 0 NAME" "T S" 

OPENS IT ON UNIT. IF 
VALU E_ IS TRUE AND JJ THE 

s u PP n E D , THE F U N CTION 

AFD L"1ET"CALL'S": 

RNAMSA, NLENSA, TREESA, UNITSA 

psirr T5T 
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QPNVSA 

~WTVTK~TS~K~LOGTCXT FTjNCT 10N"WITH -T'HE F0LL0WTNS C ATL IN<T S'EQUTNCT: 

LOG = OPNV$A(OPNKEY+TYPKEY+UNTKEY,NAME,NAMLEN,UNIT,VERKEY,WTIME, 
" "RTTRYS) 

CALL OPNV$A(OPNKEY+TYPKEY+UNTKEY,NAME,NAMLEN,UNIT,VERKEY,WTlME, 
RETRYS) 

ARGUMENTS: 

OPNKEY = ATfTEADV^0~P EN~F0~R_R EA~DTN~G"C7NT . ATYRTT OR A$RDWRT 
ASWRIT, OPEN FOR WRITING 
ASRDWR, OPEN FOR READING AND WRITING 

7TP1CTY = A $~S A M TTT S A W~ F TLT C N E . ASDAMF) 
A$DAMF, DAM FILE 

UNTKEY = ASGFTU, CHOOSE A FILE UNIT NUMBER, UNIT NUMBER RETURNED IN 
' U N I T ' - . OMrsSTON 0"F TRTS K E Y T U QTl R~E~S~T H A T T H T ^ R O L T T I N T T T 
PROVIDED WITH A UNIT NUMBER. 

NAME = ARRAY CONTAINING FILENAME (MAY BE A TREE NAME) PACKED TWO 
~C HTTRlfCT E R~S PER WORD, DATA TYPE DOE S "NOT "MA T T E R 

NAMLEN = LENGTH OF NAME IN CHARACTERS, INTE6ER*2 
UNIT = DOS FILE U N I T , INTEGER*2 

VFRlCEr~= ATRVER~~~NO VERIF ICATION 
A$VNEW, VERIFY NEW (OK TO MODIFY OLD) 
ASOVAP, ASVNEW + OVERWRITE OR APPEND IF WRITING 
A$YOTD^ "VERIFY OLD (ALREADY EXISTS") 

WTIME = NUMBER OF SECONDS TO *IAIT I F F ILE IN USE, INTE6ER*2 
RETRYS = NUMBER OF TIMES TO RETRY I F FILE I N USE, INTEGER+2 

FUNCTION 

THIS ROUTINE OPEN^S A FILE OF THE GIVEN NAME ON UNIT. NOTE THAT^THE 
FUNCTIONS OF VERIFICATION AND DELAY AS DESCRIBED BELOW ARE 
INDEPENDENT OF EACH OTHER. 

IF WTIME AND RETRYS ARE SPECIFIED NOM-ZERO AND THE FILE TO BE 
OPENED IS IN USF, THE OPEN WILL BF RETRIED THE SPECIFIED NUMBER OF 
TIMFS", WITTT WTIME~"SECONDS (ELAPSED TIME) BETWEEN E ACH ATT EMPTT~~ IF 
THE NUMBER OF RETRIES EXPIRES, OR IF EITHER WTIME OR RETRYS IS 
INITIALLY 0 AND THE FILE IS IN USE, THE FUNCTION RETURNS FALSE. 

AP^LIB CALLS: 

' " ~ " W A M T A , ^ T F T £ $ X r NLENSA, EXSTSA, UNITSA, TREES A, SENDS A 

COMMENTS: 

IF VERIF ICATION I S REQUESTED (VERKEY . N E . ASNVER), THE FOLLOWING 
ACTIONS WILL BE TAKEN: 

FAGT ~TT 
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A$VNEW - IF THE FILE ALREADY EXISTS AND OPMKEY IS EITHER ASWRIT OR 
A$RDWR, THE USER WILL BE ASKED IF IT IS OK TO MODIFY THE 
OLD FILE. IF THE ANSWER IS "NO", THE FUNCTION RETURNS 
.FALSE.. IF THE ANSWER IS "YES", THE FILE IS OPENED. 

A$OVAP - THIS IS THE SAME AS ASVNEW EXCEPT THAT IF AN OLD FILE IS 
TO BE MODIFIED, THE USER IS ALSO ASKED IF THE FILE SHOULD 
BE OVERWRITTEN OR APPENDED TO. IF THE ANSWER IS "APPEND", 
THE FILE WILL BE POSITIONED TO END-OF-FILE. 

A$VOLD - THIS IS THE DEFAULT CASE IF OPNKEY=ASREAD. IF NOT, AND IF 
THE NA*IED FILE DOES N3T ALREADY EXIST, A NEW FILE WILL NOT 
BE CREATED AND THE FUNCTION RETURMS .FALSE.. 

< IF VERIFICATION IS NOT_ REQUESTED (VERKEY = ASNVER) THEN OPNVSA IS 
__ rDTN"TlX'AnL~rN TUNCTlON~TCr 0~PEN$AV " 

< IF NA]U._E_N IS LESS THAN OR E Q U A L T O ZERO THE ROUTINE W ILL_ R ETjJRN__A 
< FUN "CTlON" "TAT UT ~OT F A US E (IE. "NULL ~F I LENAME S OR TREE "FJAMES" A RE NOT 
< ALLOWED). 

IF ANY ERRORS NOT COVERED ABOVE OCCUR */BILE OPENING THE FILE OR 
POSITIONING IT (ASOVAP), THE FUNCTION RETURNS FALSE. IF THE OPEN 
IS ULTIMATELY SUCCESSFUL, THE FUNCTION RETJRNS TRUE. 

PA"5T T8~ 
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OPVPSA 

~UPTFlb I S A LOGICAL" FUNCTION WITH THE FOLLOWI NS C A L L I N G 5~EQUENCTfT 

L0G = OPVP$ A (MSG ,MS GLEN ,0PNKE Y + T YPK E Y + UNT KE Y , NAM E , N AMLE N , U N I T , 
W I ^ E Y 7 W T T f f E ,R~ETITYS) 

CALL O P V P $ A ( M S G , M S G L E N , O P N K E Y + T Y P K E Y + U N T K E Y , N A M E , N A M L E N , U N I T , 
V E R K E Y , W T I M E , R E T R Y S ) 

ARGUMENTS 

T»TS~G 

MSGLEN 
T P M T T 

TYPT 

UNTK 

EY 

EY 

NAME 

NAML 
UNIT 

~VTRT 

EN 

ET 

WTIM 
RETR 

E 
YS 

1PTTTA 
WORD 
LENG 

T $ R E 
A$WR 
A$RD 
A$SA 
ASDA 
A$GE 
rmi 
PROV 
ARRA 
(TRXR 
LENG 
DOS 

"ATN V 
A$VN 
ASOV 
ATV0 
NUMB 
NUMB 

r ~ C W T A r N T W G 
, DATA TYPE 
TH OF MSG I N 
A D , " O P E N FOR 
I T , OPEN FOR 
WR, OPEN FOR 
M F ~ S A ~ M - _ F I V E 
M F , DAW F I L E 
T U , CHOOSE A 
T " ' 7 — O M I S S T O 
IDED W I T H A 
Y C O N T A I N I N G 
ACTERS FETTw" 
TH OF NAME I 
F I L E U N I T , I 
F R ; ~ N O VERIF 
EW, V E R I F Y N 
A P , A$VNEW + 
L" t5~VEFIF"Y 0 
FR OF SECOND 
ER OF T IMES 

TWO" CHARACTERS PER" 

OR ASRDWR) 

TT^HTP'T ME S"STGT"R"CX"ED" 
DOES MOT MATTER 

CHAR_ACTE_RS, I N T E S E j ^ * ^ 
"" R E A D l N G ~( " . N E . A S W I T 

W R I T I N G 
READING AND W R I T I N G 
( TNE~ A l D A M F ) 

FILE UNIT NUMBER, UNIT NUMBER RETURNED IN 
N OF THIS KEY REGJIRES THAT THE ROUTTNE~¥E" 
UNIT NUMBER. 
FILENAME (MAY BE A TREE NAME) PACKED TWO 

0 R D , DA FA" T" Y P E "D OE S N 0 T M AT T E R 
N CHARACTERS, INTEGER*? 
NTEGER*? 
TCATTON 
EW (OK TO MODIFY DLD) 
OVERWRITF OR APPEND IF WRITING 

LD (ALREADY EXISTS)" 
S TO WAIT IF FILE IN USE, INTEGER*? 
TO RETRY IF FILE IN USE, INTEGER*2 

FUNCTION: 

TTn~5~Rl)TlTIN~E"~G"ETS ~A F ILENAME FROM "THE USER AND OPENS I T O N - - U N I T . " 
NOTE THAT THE FUNCTIONS OF VER I F ICAT 13N AND DELAY AS DESCRIBED 
BELOW ARE INDEPENDENT OF EACH O T H E R . 

IF NAMLEN 
FUNCTION 

TLTWETH 7 

IS LFSS THAN OR EQUAL 
VALUE OF FALSE (IE. 

TO ZERO THE ROUTINE WILL RETURN A 
NULL FILENAMES OR TREENAMES ARE NOT 

IF WTIME AND RETRYS ARE SPECIFIED NON-ZERO AND THE FILE TO BE 
"DPEN"ED_"IS_IN~USE~ THE OPEN WILL" BE "RETRIED THE SPECIFIED NUMBER ~0F 
TIMES, WITH WTIME SECONDS (ELAPSED TIME) BETWEEN EACH ATTEMPT. IF 
THE NUMBER OF RETRIES EXPIRES, OR IF EITHER WTIME OR RETRYS IS 
T!HTirnrY~0~ATTO^TTTE-TIUE "IS IN USE, THE FUNCTION RETURNS "FALSE. 

APPLIB CALLS 

TA~GTT T T 
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RNAM$A, TIME$A, NLENSA, EXST$A, UNITSA, TREESA, SENDSA 

COMMENTS 

IF VERIFICATION IS REQUESTED 
ACTIONS WILL BE TAKEN: 

"(VERKEY .NE. ASNVER), THE" FOLLOWING" 

ASVNEW ~ 

A$OVAP -

ASVOLD -

IF THE FILE ALREADY EXISTS AND OPMKEY IS EITHER ASWR1T OR 
A$RDWR, THE USER WILL BE ASKED IF IT IS OK TO MODIFY THE 
OLD FILE. IF THE ANSWER IS "NO", THE FUNCTION RETURNS 

"OTFNT'D"; 

BE 
THE 
T H I S 

THE F I L E I S 
THAT I F AN OLD F I L E I S 
A_S_KE_D I F T_HE_ F I L E SHOULD 
"~THE-

. F A ' L S E . . I F THE ANSWER I S " Y E S " , 
T H I S I S THE SAME AS ASVNEW EXCEPT 
TO BE_ M O D I F I E D , THE USER I S ALSO 

O l T E l ^ R I T 7 ElM^O'R-A~P P E"N T E l T - T O ~ IF THE ANSWER 
F I L E W I L L BE P O S I T I O N E D TO E N D - O F - F I L E . 

_ I S THE j ^ E J AULT CAS E_ I F OPNKE ? = A $ R E_AJ .̂ I F 
THE NAMED FTCE D 0E~S~fil0"t AL R EA~D Y EX 1S 1, ~A NEW F I L E W I L L NOT 
BE CREATED AND THE PROMPT MESSAGE W I L L BE R E P E A T E D . 

IS "APPEND" 

NOT, AND IF 

IF ANY ERRORS NOT COVERED ABOVE OCCUR WHILE OPENING THE FILE OR 
POSITIONING IT (ASOVAP), THE FUNCTION RETURNS FALSE. IF THE OPEN 
IS ULTIMATELY SUCCESSFUL, THE FUNCTION RETJRNS TRUE. 

"PXGT "2TJ 
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"FO'S'NTA" 

P05N$A IS A LOGICAL FUNCTION WITH THE FOLLOWING CALLING SEQUENCE: 

LOG = POSN$A(POSKEY,UNIT,POS) 
CALL POSN$ACPOSKEY,UNIT,POS) 

ARGUMENTS: 

"PTTSXET 

UNIT 

"AS A B S7~ A B S~0 LUTE" "PO~S IT ION 
ASREL, RELATIVE POSITION! 

T .NE A I R E D " 

= DOS FILE U N I T , INTEGER*2 
^"TnDnSTTTtr irTTrErATI VE~~air~ATCD L"DTF)"7—rNTElTE R~*T 

FUNCTION: 

THIS ROUTINE WILL POSITION THE FILE OPEN OM FILE UNIT UNIT TO THE 
SUPPLIED POSITION. IF THE OPERATION IS SUCCESSFUL,, THE FUNCTION IS 

"TWE~A~iTb— r r i i T f S T r r c E S T T U L , TTTE - F UN CT I ON rs1"-r- AL SE . 

AP^LIB CALLS: 

NONE 

"PAG": ~2T 
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RPOSSA 

RPDSSA IS A LOGICAL FUNCTION WITH THE FOLLOWING CALLING SEQUENCE: 

LOG = RPOS$A(UNIT,POS) 
CALL RPOS$A(UNIT,POS) 

AR3UMENTS: 

UNIT " = DOS FILE UNIT, INTEGER*2 
POS = RETURNED ABSOLUTE POSITION, INTEGER*A 

FUNCTION: 

THIS ROUTINE WILL RETURN THE CURRENT ABSOLUTE POSITION OF THE FILE 
OPEN ON UNIT UNIT. IF THE OPERATION IS SUCCESSFUL, THE FUNCTION IS 
TRUE AND IF UNSUCCESSFUL, THE FUNCTION IS FALSE. 

AP.^LIB CALLS" " 

NONE 

PAGE ~2T 
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WNTJTT 

RWMDSA IS A LOGICAL FUNCTION WITH THE FOLLOWING CALLING SEQUENCE 

LOG = RWNDSA(UNIT) 
CALL RWNDSA(UNIT) 

ARGUMENTS: 

xswrr = DOSTTT L E~U "NTTT":I N"TTGTR*" Z 

FUNCTION: 

THIS ROUTINE REWINDS THE FILE OPEN ON FILE UNIT UNIT 
OPERATION IS SUCCESSFUL, THE FUNCTION I S .TRUE. 

_UN STfCTE S S FU U, TRTf -FuWCTUSW.FT -7T~A L S E . . 

IF 
AND 

THE 
IF 

APPLIB CALLS 

NONE 

PAGE "73" 
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IEM PSA 

TE1P$A IS A LOGICAL FUNCTION WITH THE FOLLOWING CALLING SEQUENCE 

LOG = TEMPSACTYPKEY+UNTKEY,NAME,NA*1LEN,UNIT ) 
CALL TEMPSACTYPKEY+UNTKEY,NAME,NAMLEN,UNIT) 

ARGUMENTS 

TYPKEY = 

UNTKEY 

ASSAME, 
A $ D A M F , 
A S G E T U , 

SAM FILE 
DAM FILE 
C H O O S E A 

"C.NE. A3. DAM F) 

UNIT NUMBER, UNIT NUMBER RETURNED IN 

NAME 

'UNIT' . 
PROVIDED 

= RETURNED 

REQUIRES THAT THE ROUTINE BE 
FILE 

0~MTSSXON OF THIS KEY 
WITH A UNIT NUMBER. 
NAME (6 CHARACTERS), PAC<ED TWO CHARACTERS PER 

WORD, DATA TYPE DOES NOT 
NAM'LEN = LENGTH OF NAME BUFFER IN 
UNIT = DOS FILE UNIT, 1NTEGER*2 

MATTER 
CHARACTERS C.GE- 6 ) , INTEGER*2 

FUNCTION: 

THIS ROUTINF OPENS A UNIQUE TEMPORARY FILE IN THE CURRENT UFD FOR 
READING AND WRITING. THIS FILE WILL 3E NAMED TSX.XXX WHERE XXXX IS 
A 4 DIGJT DECIMAL NUMBER BETWEEN 0000 AND 9999 INCLUSIVE. THE 

IN" ACTUAL NAME 
OPERATION IS 
OPERATION IS 

~~0"P"E"N~ED WTLT BTITTURNED IN THE NAME BUFFER. IF THE 
SUCCESSFUL, THE FUNCTION VALUE IS TRUE AND IF THE 
UNSUCCESSFUL, THE FUNCTION IS FALSE. 

APPLIB CALLS: 

"FTLLS7T 

-p~kVF ~zv 
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TlNCTl ~ 

TRMCSA IS A LOGICAL FUNCTION WITH THE FOLLOWING CALLING SEQUENCE: 

LOG = TRNCSA(UNIT) 
CALL TRNC$A(UNIT) 

ARGUMENTS 

rjNxr~ 

FUNCTION: 

= D 0 S F11"E U NIT , I NT E G E R * Z 

THIS ROUTINE TRUNCATES THE FILE OPEN OH FILE UNIT UNIT. IF THE 
OPERATION IS SUCCESSFUL, THE FUNCTION IS TRUE AND IF UNSUCCESSFUL 
TT~I S~F1\ L~STT 

APPLIB CALLS: 

NONE 

TTuGTE" "2T 
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JSCNSA 

TSCNSA IS A LOGICAL FUNCTION WITH THE FOLLOWING CALLING SEQUENCE 

LOG = TSCNSA(KEY,UNITS,ENTRY,MAXSIZ,ENTSIZ, MAXLEV,LEV,CODE) 
CALL TSCNSA(KEY,UN ITS,ENTRY,MAXSIZ,ENTSIZ,MAXLEV,LEV,CODE) 

ARGUMENTS: 

KEY = ASTREE, SCAN FULL TREE, 
ASNUFD, DO NOT SCAN SUBUFDS, 
A$NSEG, DO NOT SCAN SEGMENT DIRECTORIES, 
ASCUFD, SCAN CURRENT UFD ONLY, 
A$DLAY, PAUSE WHEN POPPING UP TO DIRECTORY, 

UNITS = ARRAY OF UNIT NUMBERS MAXLEV LONG 
T N T R Y = h'RRJY~WKXSli * MAXLEV LONG 
MAXS1Z = SIZE OF EACH FNTRY IN FNTRY ARRAY 
ENTSIZ = SET TO SIZE OF CURRENT ENTRY 
MAXLEV = MAXIMUM NUMBER OF LEVELS TO SCAN 
LEV = CURRENT LEVEL 
CODE = RETURNED FILE SYSTEM CODE 

ALL ARGUMENTS ARE INTEGER*?. 

FUNCTION: 

TSCNSA SCANS THE FILE SYSTEM TREE STRUCTURE (STARTING WITH THE HOME 
UFD) USING RDENSS AND SGDRSS TO READ UFD AND SEGMENT DIRECTORY 
ENTRIES INTO THE ENJR_Y_ ARRAY. EA_C_H C AL_L_ TD TSCNSA RETURNS THE NEXT 
TILE ON THE CUR RTNT~LE VTTL 0R THE" F I RST FI LE 0 N THE NE XT LOWE R LEVEL 
OF THE STRUCTURE. THE VARIABLE LEV IS JSED TO KEEP TRACK OF THE 
CURRENT LEVEL. FOR EXAMPLE, AFTER THE FIRST CALL TO TSCNSA (WITH 
LW="07, L7TV~~WrLL BE "RETURNED AS" 1r,"AND E N'T'RY ( 1 , 15~WTLL COtfT A I N THE 
UFD ENTRY DESCRIBING THE FIRST FILE IN THE HOME UFD. IF THIS FILE 
IS A SUBUFD, FOLLOWING THE NEXT CALL TO TSCNSA, LEV WILL BE ?, AND 
ENTRY (1T2T~WTLT CONTAIN THE ENTRY FOR THE F'~IRST FILE IN THE" SUBUFD 

THE VALUES OF KEY HAVE THE FOLLOWING MEANINGS: 

ASTREE - ALL ENTRIES IN THE TREE STRUCTURE ARE RETURNED UP TO 
MAXLEV LEVELS DEEP (LEVELS BELOW LEVEL MAXLEV ARE 
r G W R T D T ^ ~ """ 

ASNUFD - WHFN A SUBUFD I S ENCOUNTERED ( I N THE HOME U F D ) , I T S ENTRY 
I S RETURNED, BUT NO FTLFS UNDER T h A T SUBUFD ARE RETURNED. 
I N TflET~A~BSENSE 0"F SEGTEMT D I R E C T O R I E S , T H I S " E T F T C T I V E L T 
L I M I T S THE TREE SCAN TO THE HOME J F D . 

ASNSEG - F I L E S I N S I D E SEGMENT D I R E C T O R I E S ARE NOT R E T U R N E D . 
~*SCUFD - T H I S I"5~A LOGI C AL C O W I N A T I0~N~ 0 F VSNUF D A"ND—A SNS E G ' — ONXT 

F I L E S I N THE HOMF UFD ARE RETURNED. 
ASDLAY - T H I S KEY I S I D E N T I C A L TO ASTREE EXCEPT THAT DIRECTORY 

TiNTRTES ~A~R~E RETURNED"TWTCTE7_ONCE~C N T HE W AY~DD'WN" CA"S~TOTT 

- --PATTE T5~ 
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A S T R E E ) , 
TTA1TFLT7 

(THIS IS N E C E S S A R Y , FOR AND AGAIN ON THE WAY UP 
n r r f f p L EM EN T T R E E^D E L E T E~T U N C T I ON A L I T Y ; S m e x 

DIRECTORY CANNOT BE DELETED UNTIL IT HAS BEEN EMPTIED.) 

APOLIB' C'ALCS 

NONE 

C01WENTS 

T ) FOR^THE FrR"ST_ CALL 
THEREAFTER IT SHOUL 
TOP LEVEL UFD AT WH 

T ) THE ENTR"TT5~rN~~TFE 
"ENTRIES" INSIDE 
DIRECTORY ENTRY IS 
S~E T TO "0 XNT7 ENT RY 
FOR NESTED SEGMENT 
SET APPROPRIATELY B 
TTTFN 

3) 

4T 

5) 

TFWE DT AT EL Y~CL 
THE PARAMETER ENTS1 
RDENSS. INSIDE SEG 
THT/ "TYPE" FIELD'S ~I N 
BE MODIFIED. (TS 
WHEN TSCNSA REQUIRE 
TfNTS AUT5 Ŝ G D'Tf $ $ 

CAREFULLY, IT IS PO 
TO SCAN TREES MORE 

~5")~TSC NT7T1TETTJR NS TTRU 
RETURNED OR UNTIL 
EJEOF ON LOWER LEVE 

0 F 
D NOT 
ICH P 
^FNTR 
A SEG 
FIRST 
(3,LE 
DIREC 
Y OPE 
OS E D -

Z IS 
MENT 
THE E 
CN$A 
S A F 

REA 
SSIBL 
THAN 
E.~~ U 

E$E 
LS OF 

TSC 
BE 

OINT 
Y A 
MENT 
COP 

V) I 
TORI 
M N G 
AG A I 
SET 
DIRE 
NTRY 
USES 
ILE 
D-PO 
E TO 
16 L 
NTIL 
OF 
THE 

N$A7 
MODI F 
LEV 

R~R A1 
DIRE 

IED D 
S THE 
E S , T 
THE 

N." ) _ 

TO TH 
CTORI 
A R~R A 
THEM 

U N I T , 
S1TI0 
DYNA 

EVELS 
A N 

IS R 
TREE 

LEV S 
IED UNT 
WILL BE 
A R E~ "~I" 

C T D R Y , 
OWN A L 
N SET T 
HE TYPE 
F_ILE_ WI 

E NUMBE 
E S , IT 
Y - - E M 
TO WAL 
IT USE 

N AND 
MICALLY 
DEEP). 

ON-ZERO 
ETURNED 
IS "SJ 

HOULD BE 
IL EOF IS 
RESET TO 

N R"DEN^$ 

EQUAL TO OV 
REACHED ON THE 

FOR MATT" FOR" 
THE 
IS 

ALL INFORMATION FROM 
EVEJ^. ENTRY(?,LEV) 
0 A 16-BIT ENTRY NUMBER. 
FIELD OF THE ENTRY IS 

TH SRCH$$. (THE FILE IS 

R OF WORDS RETURNED BY 
SHOULD BE IGNORED. 
TRTC20/D" — SHOULD NOT 
K UP AND DOWN THE TREE.) 
S UNITS(LEV). BY USING 
S E'T -TDS 1 T 10 N FiWC T 10¥S" 
REUSE FILE UNITS (E.G., 

FILE "S Y S T E M ~~rO~DE I5 
WITH LEV=0 (TOP LEVEL). 

PPRESSED", AND CODE IS 

7) 
TfETTJTfKrETr~AS~~7TR0T 
TSCNSA REQUIRES OWNER RIGHTS IN THE HOME UFD. 

SATPLE PWGR~AMT 

THE FOLLOWING PROGRAM ILLUSTRATES HOW TSCNiA CAN BE USED TO PERFORM 
A~TREE L IST FT 

SIMSERT 
TIYSERT 
SIMSERT 
C 

TNT 

SYSCOM>ERRD.F 
SYSeOM>TEY~S"TF 

SYSCOM>A$KEYS 

TT 
10 
10D 

DCLEVTMAXSIZ 
PARAMETER MAXLEV=16 
PARAMETER MAXSIZ=?4 

LEVELS TO SCAN 
SIZE OF EACH SLICE IN ENTRY 

/ * MAXIMUM 
/ * MAXIMUM 

I NTEGTfR~ I ,T /ENTRY(MA X S I Z , MA X L EV ) , UN IT S"CM A XL EV ) , C 0 D E , N L E V$ A" 
LOGICAL TSCNSA 
DATA UN I T S / 1 , 2 , 3 , A , 5 , 6 , 7 , 8 , 9 , 1 0 , 1 1 , 1 2 , 1 3 , 1 4 , 1 5 , 1 6 / 

L=0 / * I N I T I A L I Z E LEVEL COUNTER 
I F ( T S C N * A ( A S T R E E , U N I T S , E N T R Y , M A X S I Z , I , M A * L E V , L , C O D E ) ) G O T O 105 

TT— rCWETNTfTEVEOFr CALT'ERRPRS ( ESNRTN, COD E, 0 , 1 1 , 0 , 0) 

PAGE" TT 
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C 
105 

T — 
153 

CALL EXIT / * ALL DONE IF E$EOF 
W T T T T D " /L ITE 'S T A R f T P T n Y P E~D~ 

D 0 2 0 ° I = 1 ' L / * CONSTRUCT TREENAME 
I F ( E F T R T ( " 2 7 1 ) - EQT'G ) ~ T 0 TO f5"D / *~1TR A \TCTnTF~~TE G DIR" 
CALL TNOUA(ENTRY(2, I ) , N L E N $ A ( E N T R Y ( 2 , 1 ) , 3 2 ) ) 
GOTO 17D 

C 
173 

T U T 

CALL TNOUA<.' ( ' , 1 ) / * FORMAT. SEGDIR ENTRY NUMBER 
CALL TODEC C E N T R Y ( 3 , 1 ) ) 

TA"LLTT N' (HJAT r r r71 ) 

IF C l . N E . L ) CALL TNOUAC > ' , 3 ) / * TREENAME SEPARATOR 
CWTTN~UE~ 

CALL TONL 
GOTO 100 

W D 

"PXGT "2Y 

file:///TCTnTF~~TE
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[ J N I I i A 

UNITSA IS A LOGICAL FUNCTION WITH THE FOLLOWING CALLING SEQUENCE 

LOG = U N I T S A ( U N I T ) 

TfTGWFfTTT: — — 

UNIT DOS FILE UNIT, INTEGER*2 

FUNCTION: 

IH IS ROUI lNh' WILTTTfET U R"N~VT RUET" " I F~ T H E" UN I T - ! S OPEN AND .Ff\ L T F 
IF THE UNIT IS NOT OPEN. 

XP3TrB~rATL~S~T 

NONE 

TXGT T9" 
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3.2 STRING MANIPULATION ROUTINES 

THE STRING MANIPULATION ROUTINES ARE DESIGNED TO FACILITATE THE 
HANDLING OF CHARACTER STRINGS. UNJ_ESS NOTED OTHERWISE IT WILL BE 
A S T O W D THAT ALL OF THESE ROUTINES OPERATE ON PA CKE'D T2~ CHARACTERS PER" 
WORD) STRINGS AND THAT THE DATA TYPE OF THE STRING DOES NOT MATTER. 

MOST OF THE ROUTINES IN THIS SECTION REQUIRE THAT THE PHYSICAL LENGTH 
OF A STRING RE PASSED AS AN ARGUMENT, THE LENGTH BEING SPECIFIED IN 
CHARACTERS. TH E J? H_Y SIC AL LENGTH OF A STR IN G IS JTJ[E ACTUAL I Nj ERNA L_ 
S T 5 R A G E A T L O C A T E D FOR THAT STRING, IN BYTE S'" CO R " CHA RAC TERS) , I NC LUD1NG 
ANY TRAILING BLANKS. THE OPERATIONAL LENGTH OF A STRING DOES NOT 
INCLUDE. TRAILING BLANKS. SINCE THE LENGTH OF A STRING IS -SPECIFIED AS 
TiTTNTTTSER*? VARITTBTF T HE M AX IM U"M ST R IN G LENGTH "1 S 31,.7 67 CHARACTERS. 

THE MAJORITY OF ROUTINES THAT OPERATE ON ENTIRE STRINGS FIRST TRUNCATE 
THEM TO THEIR OPERATIONAL LENGTH, WHEREAS THOSE ROUTINES THAT OPERATE 
ON SUBSTRINGS TREAT ANY TRAILING BLANKS AS PART OF THE SUBSTRING. 

THESE ROUTINES ART: 

CSTRJA - COMPARE TWO STRINGS FOR EQUALITY 

CSUBSA - COMPARE TWO SUBSTRINGS FOR EQUALITY 

TTUOTA - FILL A" "STRTN"6~W "I T H "A" G I V E N — CH A R A C T~ER~ 

FSUBSA - FILL SUBSTRING WITH A GIVEN CHARACTER 

GCHRSA - GET A CHARACTER FROM A PACKED STRING 

JSTR$A - LEFT JUSTIFY, RIGHT JUSTIFY, OR CENTER A STRING WITHIN A 
FIELD. 

X STPTA ~=~LTJIXT E 0 N"E~ STRING WIT Hi TX. N 0 T H E R 

LSUBSA - LOCATE ONE SUBSTRING WITHIN ANOTHER 

MCHRSA - MOVE A CHARACTER FROM ONE PACKED STRING TO ANOTHER. 

"RSTRJA - MOVE ONT"STRING TO ANOTHER 

MSUB$A - MOVE ONE SUBSTRING TO ANOTHER 

NLENSA - DETERMINE THE OPERATIONAL LENGTH OF A STRING. 

IfST RTA~-_R"OT A IT' STRING CE FT OR RI G H7 . 

RSUB$A - ROTATE SUBSTRING LEFT OR RIGHT. 

SSTRJA - SHIFT STRING LEFT OR RIGHT. 

~SSU B$1T^~~$HTF T ~5ITBS"TR ING~LE FT OR R I GH T 

PAGE TD~ 
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T R E E $ A ~ TEST FOR TREE NAME 

TYPE$A - DETERMINE STRING TYPE 

~A~L1T~S~7 O N G - LEWTTT ST'E'ClTXC ATl'O'N S KM STJFTSTRTTG DELIMIT IN 6 C HA R A C TTR 
POSITIONS ARE CHECKED FOR VALIDITY AND MUST CONFORM TO THE FOLLOWING 
RULES: 

1 . PHYSICAL STRING LENGTH SPECIFICATIONS MUST BE GREATER THAN OR EQUAL 
TO ZERO, A VALUE OF ZERO INDICATING A NULL OR EMPTY STRING. 

2. SUBSTRING DELIMITING CHARACTER POSITIONS MUST BE GREATER THAN OR 
EQUAL TO ZERO AND LESS THAN OR EQUAL TO THE PHYSICAL STRING LENGTH. 
ATTDTTT'OTTArLT riTE^RT GI NTH N~G C FfA RXC T E R_P"OTI T 10"N""!*! US T~B"E LTE S"S T"H~A N~CTR" 
EQUAL TO THE ENDING CHARACTER P O S I T I O N . A NULL SUBSTRING IS 
SPECIFIED BY A VALUE OF ZERO FOR EITHER THE STARTING OR ENDING 
C HAfrAT T 'ETTWSTTIOTS^ " 

IF ANY OF THE ABOVE RULES ARE VIOLATED _A_N FRROR MESSAGE WILL BE 
WSTXTYTD AND-TlfE~"FFJI^CTTcnri^lTr^FrE-FTCST~<LO"GTC~A~L~FTTNCTfONS~~0NLTTT 

"PXG"E 5T 
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C S I R S A 

CSJ_RSA I S A L O G I C A L FUNCTION USED TO COMPARE TWO S T R I N G S FOR E Q U A L I T Y , 
TTTT fS - "TTTE" - TOLL 0W I N C T T A T L L TWG ~"SE QU'EN C E : 

LOG = C S T R S A C A , A L E N , B , B L E N ) 

A R G U M E N T S : 

FUMCTION 

A = STRING TO 
DATA TYPE 

ALEN = LENGTH OF 
B = STRING TO BE 

W O R D , DATA TYPE 
BLEN = LENGTH OF B IN C H A R A C T E R S , 

BE C O M P A R E D , PACKED 
DOES NOT M A T T E R . 

A- J^L C H A R t LT ERS' 1NTEGER*2. 
C 0 M P A R E'D A G A I N S T , P A C K E D 

DOES NOT M A T T E R . 

TW3 C H A R A C T E R S PER W O R D , 

TWO C H A R A C T E R S PER 

IN T E G E R * 2 

CSTR$A WILL C O M P A R E TWO S T R I N G S FOR E Q U A L I T Y . THE F U N C T I O N WILL BE 
TRUE IF EACH C H A R A C T E R IN STRING A M A T C H E S THE C O R R E S P O N D I N G 
C H A R A C T E R IN __S T R I_N G B , _ OR IF B 0 T H S T R_I M G S A R E M UL L (_I E ̂ __ LE NGTH 
EQUAL TO Z E R O ) , OTH ERW1 SE THE" FUNCTION •" Wl'LL B E F AIS E . ~ " ~ T R l U L l W 
B L A N K S ARE I G N O R E D . 

APPLIB C A L L S : 
C S U f i $ A , H L E N 4 A 

P~A~G~E~ "3 2' 
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"C'S'U3$A " 

CSJBSA I S A L O G I C A L FUNCTION USED TO COMPARE SUBS T RI_N G S__F 0 R E Q U A L I T Y , 
~1 T~HA S " T R T T T'OTTOWT R G~CA L L I N CT S E QTJ TNTCE-~ 

LOG = CSUB$A(A„ALEN,AFC,ALC,B,BLEN,BFC,BLC> 

ARGUMENTS: 

A ~~=""Ain?"RT_CONT7ri'R'risre S I J B T T T R T N G TO " B E COMPARED, P A C K E D TWO" 

CHARACTERS PER WORD, DATA TYPE DOES NOT M A T T E R . 
ALEN = LENGTH OF A I N CHARACTERS, I N T E G E S * 2 . 

T F T "^~~FT P~5~T~D"'E L I M I T I N G - C H ATTATT E R P O S I T 13 N"~"0 F SU B"S T R ING I N A y 
I N T E G E R * 2 . 

ALC = LAST D E L I M I T I N G CHARACTER P O S I T I O N OF S U B S T R I N G I N h, 
rNTEGER~*-2^. 

B = ARRAY C O N T A I N I N G SUBSTRING TO BE COMPARED A G A I N S T , PACKED 
TWO CHARACTERS PER WORD, DATA TYPE DOES NOT M A T T E R . 

BLEN ~^TENGTH~~07_~S T N C HARACT E~R S7 ~TNTTGE i r *2 . 
BFC = F I R S T D E L I M I T I N G CHARACTER P O S I T I O N OF SUBSTRING I N B , 

I N T E G E R * ? . 
~B~L~C~~ ~^LAST _ TTE1~ IM" ITTNG CHARACTER P O S I T I O N 0 F " S U B S T R I N 6 ~ f N " "E~T 

I N T E G E R * ? . 

TDTCTITRT 

CSUBSA 

OF THE SUBSTRING'S ARE ~"""N~OT EQUAL - - THE" 

W I L L COMPARE TWO SUBSTRINGS FOR E Q U A L I T Y . I F EACH CHARACTER 
THE '~A~"SUB"5TRt"ING~ MATCHES THE CORRESPONDING CH A R A C t E R " I N THE~B~ 

S U B S T R I N G , OR ROTH SUBSTRINGS ARE MULL C I E . LENGTH EQUAL TO ZERO) 
THE FUNCTION W I L L BE T R U E . I F TWO CORRESPONDING CHARACTERS DO NOT 
PTATCTT, OR I F TH E LE N GT H S 
FUNCTION W I L L BE F A L S E . 

A P 3 L I B ~C~A t U S l 

NONE 

"PA'ffE 33 
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FILLSA 

FILLSA IS AN INTEGER FUNCTION WITH THE FOLLOWING CALLING SEQUENCE: 

INT= FILLSA(NAME,NAWLEN,CHAR) 
CALL FILL$A(NAME,NAMLE.N,CHAR) 

ARGUMENTS: 

NAME = NAME BUFFER TO FILL PACKED TWO CHARACTERS PER WORD, DATA 
TYPE DOES NOT MATTER. 

NAMLEN = LENGTH OF NAME IN CHARACTERS, INTEGER*?. 
CHAR = FILL CHARACTER IN A1 FORMAT, DATA TYPE DOES NOT MATTER 

FUMCTION: 

THIS ROUTINE WILL FILL THE NAME BUFFER WITH THE FILL CHARACTER 
SUPPLIED. THE FUCTION IS I NT E G E R^ BUT JH_E VALUE IS ALWAYS 0. 

A P D LI B CALLS: 

W N E ~ - - -

"FACE" 3T" 
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TWFJTA" 

FSJBSA IS AN LOGICAL FUNCTION USED TO F I L L A CHARACTER SUBSTRING WITH A 
"G IVTN~~C H T R X C T E R T ~ I T ~ H ~ A S ~ T 7 f E ~ F"0LTOW"l"NG—C ALL I NG~SWUEITC'E : 

LOG = FSUB? A(STRING,LENGTH,FCHAR,LCHAR,F ILCHP) 
T A L I FTFJ gTAXSTPTrffG~, LFlTG_TlHrFTTi^TrLT"HT^RTETrrH"RT 

ARGUMENTS: 

S T R I N G = S T R I N G C O N T A I N I N G S U B S T R I N G TO BE F I L L E D / P A C K E D TWO 
C H A R A C T E R S PER W O R D , D A T A T Y P E DOES NOT M A T T E R . 

TFNTTTH = LE'ivTGTH-OT" STR~I HG~TW CH ATTATTTITS , IH TT&E~£*2. 
FCHAR = FIRST D E L I M I T I N G C H A R A C T E R P O S I T I O N OF S U B S T R I N G , 

I N T E G E R * ^ 
OF L C H A R C H A R A C T E R P O S I T I O N S U B S T R I N G , • L A S T D E L I M I T I N G 

I N T E G E R * 2 . 
F I L C H R = FILL C H A R A C T E R IN A1 F O R M A T , DATA T Y P E D O E S N O T M A T T E R 

F U M C T I O N : 

TSU G$~A~W"rLL""Fl CL-T"R "E ~S0"B S~T"R TNG "DEL iTi I"TE"D~BY~F"CH~AR "A~ND~ T T H T R WTTH" 
THE GIVEN F I L L CHARACTER. THE STRING PARAMETERS PASSED TO THE 
ROUTINE ARE CHECKED FOR VAL ID ITY AND IF AN ERROR OCCURS A MESSAGE 

TS PTUffTTB AND TH"E FO~RCT7 0~N UTL'L BE F A L S I . I F ALL P ARAM'ET ER S ART" 
VALID THE FUNCTION WILL BE TRUE. 

TP'POB -C'ATL'ST 

NONE 

~P~A~G"E 35" 
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GCHR$A 

GCHRSA IS AN INTEGER FUNCTION WITH THE FOLLOWING CALLING SEQUENCE: 

I.NT= GCHR$A(FARRAY,FCHAR) 
CALL GCHRSA(FARRAY,FCHAR) 

ARGUMENTS: 

FARRAY = SOURCE ("FROM") PACKED ARRAY, DATA TYPE DOES NOT MATTER. 
FCHAR = CHARACTER POSITION IN FARRAY, INTEGER*?. 

F OTC TI ONI 

• THIS ROUTINE REPLACES THE F^ORTRAN STATEMENT : 

CHAR = FARRAYCFCHAR) 

WHEN FARRAY IS DECLARED LOGI C'AL*1 < IBN FORTRAN) OR OF A 1 CHARACTER 
DATA TYPE. THE FUNCTION VALUE WILL BE THE ACCESSED CHARACTER IN 
FORTRAN A1 FORMAT; I.E., THE CHARACTER IN THE LEFT MOST BYTE, 
RIGHT PADDED WITH BLANKS 

AP3LIB CALLS: 

NONE 

"PTGT ~3^~ 
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- J S T K $~A 

JSTRSA IS A LOGICAL FUNCTION US ED T 0 _LE£T_J USJI F Y , RIG HT J U S T I F Y , OR 
TETrFR"A~S'rR^I>7G_7~lT~lTAS^ THE ~F~or TOlv FN G^rXLLIlNTG SEQUENCE:" 

LOG = JSTR$A(KEY ,STRIN6 ,LEN6TH) _ 

CAUL rsTRTrnrETTirnrrfliyrEWT H ) 

ARGUMENTS: 

KEY = DIRECTION OF J U S T I F I C A T I O N , POSSIBLE VALUES ARE: 
ASRGHT - RIGHT J U S T I F Y , 
AsrLTFT^- LEFT""TDSTTFY, " 
A$CNTR - CENTER. 

STRING = STRING TO BE JUSTIFIED, PACKED TW3 CHARACTERS PER WORD, 

LENGTH 
TTA" T A T"Y~P"E D 0 E S N"0 T MAT T "E R . 
LENGTH OF STRING IN CHARACTERS, INTEGER*?. 

JSTRSA WILL LEFT JUSTIFY, RIGHT JUSTIFY, OR CENTER A STRING WITHIN 
r r s F L T " T"HE~~ F U N C T I O N " W I L L " B E FALSE""" I "F"L"E"N _ GrH I S LESS; " T T T A N T E F f o y 

OTHERWISE IT WILL BE TRUE. 

AT~3~LTB~CXLL~ST 

NLENJA, FILLS A, MSUBSA, GCHRSA 

"PXG'E 37" 
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L S T R S A 

LSTR$A IS A LOGICAL FUCTION USED _T0 LOCATE ONE STRING WITHIN ANOTHER, 
T'T HAS THE FOLLOWING CALLING SEQUENCE: 

LOG = LSTR$A(A,ALEN,B,BLEN,FCP,LCP) 
C A L L LSTR$A(A,ALEN,8,BL E N , F C P , L C P )~ 

ARGUMENTS : 

= STRING TO BE LOCATED, PACKED TWO CHARACTERS PER WORD, DATA 
TYPE DOES NOT MATTER. 

"ATTN" ^TTfirGTH-0"F—A-nTTRTnOTcTE R S, INTEGER *2 . 
B = STRING TO BE SEARCHED PACKED TWO CHARACTERS PER WORD, DATA 

TYPE DOES NOT HATTER. 
BL E~N = L E W t H 0 F "B IN C HAR AC T ER S, INTE6 ER *2 . 
FCP = FIRST CHARACTER POSITION IN B OF SUBSTRING THAT MATCHES 

STRING A, INTEGER*2 . 
LCP = LAST CHARACTER POSITION IN B OF SUBSTRING THAT MATCHES 

STRING A, INTEGER*?. 

"FiiYcrnrN: 

L S T R S A 
TT 

WILL SEARCH STRING B FOR THE OF JFTRST OCCURJENC_E 
STRING A IS FOUND THE FUNCTION WILL BE T RUE AND FCP 

BE EQUAL TO THE CHARACTFR POSITIONS OF THE SUBSTRING 
MATCHES STRING A. IF STRI_NG_ A_ IS NOT FOUM D OR IF EITHER 

"LENGTH EQUAL TO ZE RO)" ""TH E "FUMC TI ON WILL RE FALSE 
WILL BE EQUAL TO ZERO. TRAILING BLANKS ARE IGNORED 

NULL CTF. 
AND LCP 

STRING A. 
AND LCP WILL 
IN B THAT 

STRING I S_ 
AND FCP 

"ATPT n r ~ r A L O T 

L S U B $ A , N L E N $ A 

"P A GT 3 F 
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LSJBSA IS A LOGICAL FUNCTION USED TO LOCATE ONE SUBSTRING WITHIN 
ANTTH"ER7_n_HTS~THTT FOLLOWING C ALL I NG SiEQUE NC~E~: 

LOG = LSUB$A(A ,ALEN,AFC,ALC,B ,BLEN^BFC^BL .C , FCP^LCP) 
CTL'L LSTJT j r r rA ,TLETr /AFC,ALC7B,8LEN,BTC,BLC, FCP,LCP) 

ARGUMENTS: 

A = ARRAY CONTAINING SUBSTRING TO 3E LOCATED, PACKED TWO 
CHARACTERS PER WORD, DATA TYPE DOES NOT MATTER. 

ULTR =~ TJETCTFf ~0 F A " I~N~C HA RATTERS, INTEGER*?." 
AFC = FIRST DELIMITING CHARACTER POSIT13N OF SUBSTRING IN A, 

INTEGER*?. 
ATC = L"ASTnD"rLlMlTING CHARACTER POSITION OF SUBSTRING IN A, 

INTEGER*?. 
B = ARRAY CONTAINING SUBSTRING TO BE SEARCHED, PACKED T̂ WO 

CTTTRACTERS' PER"WORD7 DATA TYPE DOES NOT MATTER. 
BLEN = LENGTH OF B IN CHARACTERS, INTEGER*2. 
BFC = FF1RST DELIMITING CHARACTER POSITION OF SUBSTRING IN B, 

INTEGER*27 
BLC = LAST CHARACTER POSITION OF SUBSTRING IN B, INTEGER*2. 
FCP = FIRST CHARACTER POSITION IN B OF SUBSTRING THAT MATCHES 

S U B S T R I N G IN A,T INTEGER*2. 
LCP = LAST CHARACTER POSITION IN B OF SUBSTRING THAT MATCHES 

SUBSTRING IN A, INTEGER*2. 

FUNCTION: 

r s u F r s w i r e STARCH T U T ~ S U B S T R I N G " " CONTA I N E D I N B" F O R _ T H E ' ~ F I R S T 
OCCURENCE OF THE SUBS T R I N G CONTAINED IN A. IF A MATCH IS FOUND FCP 
AND LCP WILL BE EQUAL TO THE CHARACTER P O S I T I O N S IN B OF THE 
MXTCTTTfiTJ S W S T T f I N G AND THE FUNCTION'WILL BE T R U E . " I F~ A~ MATCHING" 
SUBSTRING CANNOT BE FOUND OR IF EITHER S U B S T R I N G IS NULL (IE. 
LENGTH EQUAL TO ZERO) THE FUNCTION WILL BE FALSE AND FCP AND LCP 
WITTTTTF-FQTJ7a~T"{T Z E R O . " 

A P 3 LI B CALLS: 

NONE 

"PAGE 3"9" 
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MCHR$A 

MCHRSA IS AN INTEGER FUNCTION WITH THE FOLLOWING CALLING SEQUENCE: 

INT= MCHRSA CTARRAY,TCHAR,FARRAY,FCHAR) 
CALL MCHRSACTARRAY,TCHAR,FARRAY,FCHAR) 

ARGUMENTS: 

TARRAY = RECEIVING C"TO,r) PACKED ARRAY, DATA TYPE DOES NOT MATTER. 
TCHAR = CHARACTER POSITION IN TARRAY, INTEGER*2. 
FARRAY = SOURCE ("FROM") PACKED ARRAY, DATA TYPE DOES NOT MATTER. 
FCHAR = CHARACTER POSITION IN FARRAY, INTEGER*2 

FUNCTION: 

THIS ROUTINE REPLACES THE FORTRAN STATEMENT 

TARRAYTTCHAR) ="'TTRRAT"(FCHAR'5 

WHEN TARRAY AND FARRAY ARE DECLARED LOGICAL*1 (IBN FORTRAN) OR OF A 
1 CHARACTER DATA TYPE 
REPLACED. 

ONLY THE TCHAR'TH CHARACTER IN TARRAY IS 

THE FUNCTION VALUE WILL BE THE CHARACTER THAT WAS MOVED IN FORTRAN 
A1 FORMAT; I.E., THE CHARACTER IN THE LEFT MOST BYTE, RIGHT PADDED 
WITH BLANKS. 

APPLIES CALLS: 

~N 0 'N'T 

"FATE" T T 
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M'S' r RT"A ~ 

MSTRSA I S AN INTEGER FUNCTION USED TO MOVE ONE S T R I N G TO ANOTHER, I T 
HAS THE FOLLOWING C A L L I N G SEQUENCE": 

INT = M S T R $ A ( A , A L E N , B , B L E N ) 
C AT L R S T R $ A ( T 7 A ITE'N , B , B L E~N )" 

ARGUMENTS : 

A = SOURCE S T R I N G , PACKED TWO CHARACTERS PER WORD, DATA TYPE 

DOES NOT M A T T E R . ^ _ _ _ _ _ _ _ _ _ _ _ 
~A~nrR "^nTETTGTH -0~F~A I N C W R X C T T r S T H L N T F . &"E'R~* 2~ 
B = D E S T I N A T I O N S T R I N G , PACKED TWO CHARACTERS PER WORD, DATA 

TYPE DOES NOT MATTER. 
TTCFN ^~LETfGTR~0~F B ~ T R ~ C ~ H A ' r T A T r E T S T H T N T E T O P ^ T " 

F U N C T I O N : 

MSTRSA WILL MOVE THE SOURCE STRING TO THE DESTINATION STRING. IF 
THE SOURCE STRING IS LONGER THAN THE DESTINATION STRING IT WlLL_BE_ 

mwcxrF;D—AWTF-rr~rs~s~HTrRTE~R n~wTLX eE~^JD~DFD-WTTH BLANKS. HTF 
SOURCE AND D E S T I N A T I O N STRINGS MAY O V E R L A P . THE FUNCTION VALUE 
W I L L BE EQUAL TO THE NUMBER OF CHARACTERS MOVED ( E X C L U D I N G BLANK 

TFTTTTTE~R~5TR~Tft "G~1"S~HULL~ (FE~ TE1T6TH - E~¥ l iA~L~T0 ZElf0")~~N0" 
.RE MOVED AND THE FUNCTION W I L L BE EQUAL TO ZERO. CHARACTERS 

TP^"LTB"C7:LTST 

MSURSA 

"PTfjGT "ST 
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MSUBSA 

MSJR$A I S AN INTEGER FUNCTION USED TO MOVE QHE S U B S T R I N G TO ANOTHER/ J T̂  
HA"S~_7H"E "FOLLOWING C A L O N G " S E Q U E N C E : 

INT = M S U B $ A ( A , A L E N / A F C / A L C / B , B L E N / B F C / B L C ) 
CALL M S U B $ A ( A , A L E N , A F C , A - L C , B , B L E N , B F C , B L C > 

ARGUMENTS : 

ALEN 
AFC 

ALC 

B 

= ARRAY C O N T A I N I N G SOURCE S U B S T R I N G , PACKED 
__?UL WORD/ DATA TYPE _DOES NOT MATTE R . 

^ T E N G T H O F A I N ~C H A R A C T ER S , " I N T E G E R' * 2 . 
= F I R S T D E L I M I T I N G CHARACTER P O S I T I O N 

I N T E G E R * 2 . 
POSITION 

TWO CHARACTERS 

= LAST DELIMITING 
INTE6ER*2. 

= ARRAY CONTAINING 

CHARACTER 

DESTINATION 

OF 

O F " 

SUBSTRING/ 

SUBSTRING; 

SUBSTRING/ PACKED TWO 
CHARACTERS PER WORD/ DATA TYPE DOES NOT MATTER. 

BLFN = LENGTH OF B IN CHARACTERS/ INTEGER*?. 
BFC _ f _ F 1 R S J DELIMITING CHARACTER _ POSITION OF SUBSTRING/ 

^INTE1TER*2. ~ 
BLC = LAST DELIMITING CHARACTER POSITION OF SUBSTRING, 

INTEGER*2. 

FUNCTION: 

MSUBSA WILL MOVE THE SOURCE SUBSTRING CONTAINED IN A TO THE 
DESTINATION SUBSTRING CONTAINED IN B. IF THE SOURCE SUBSTRING IS 
LONGER THAN THE DESTINATION SUBSTRING IT WILL BE TRUNCATED AND IF 
IT IS SHORTER IT WILL BE PADD ED WTT H Bl A N K S. THE SOURCE AND 
DESTINATION SUBSTRINGS MAY OVERLAP. 

17 ETTHT£T?~ 
CHARACTERS 
OTHERWISE 
BLANKS USED 

AP^LIB CALLS: 

MCHR1A 

"TUBSTRING-" IS" 
ARE MOVED AND 
I T I S EQUAL TO 
~F OTT~P~A"D~D~T N'G ) . 

" N U L L ( T E . 
THE FUNCTION 
THE NUMBER OF 

1EMGTH EQUAL TO" - " ZERO) NCT 
W I L L BE EQUAL TO ZERO/ 

CHARACTERS MOVED ( E X C L U D I N G 

P*GT T2~ 
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~N"LFN~$A 

NLENSA IS AN I N T E G E R S FUNCTION WITH THE FOLLO^I N G CALL IN_G SEQUENCE : 

1*2= NLENSA(NAME,NAMLEN) 
CALL NL EN $A(NAME,NAML EN ) 

ARGUMENTS: 

NAME - NAME BUFFER TO TEST PACKED TWO CHARACTERSPER " W O R D , DATA 
TYPE DOES NOT MATTER. 

NAMLEN = LENGTH OF NAME IN CHARACTERS, INTEGER*?. 

FUNCTION: 

THIS ROUTINE WILL RETURN AS ITS FUNCTION VALUE THE OPERATIONAL 
LENGTH OF THE NAME IN NAME, NOT INCLUDING TRAILING BLANKS. 

AP=>LIB CALLS: 

NONE 

TT<rr T T 
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RSTRSA 

RSTRSA IS A LOGICAL FUNCTION USED TO R O T A T E A C H A R A C T E R S T R I N G , IT HAS 
T H E ~ T O L COWl"NG C A L T r N G S E Q U E N C E : 

LOG = R S T R $ A ( S T R I N G , L E N G T H , C O U N T ) 
CALL R S T R $ A ( S T R I N G , L E N G T H , C O U ^ T ) 

A R G U M E N T S : 

STRING = STRING TO BE R O T A T E D , P A C K E D TWO C H A R A C T E R S PER W O R D , DATA 
TYPE DOES NOT M A T T E R . 

LTFTGTfi^nr ETTG'linO T~\STR I N G IN C H A R A C T E R S , IM T E"G E"R * 2 7 " 
COUNT = NUMBER OF P O S I T I O N S TO ROTATE S T R I N G , N E G A T I V E COUNT 

C A U S E S LEFT R O T A T E , P O S I T I V E COUNT C A U S E S RIGHT R O T A T E , 

FUNCTION 

IN T E G~E R * 2 

RSTRSA WILL R O T A T E A C H A R A C T E R STRING LEFT OR RIGHT THE NUMBER OF 
P O S I T I O N S S P E C I F I E D BY C O U N T . THE S T R I N G IS T R U N C A T E D TO I_TS_ 
O P E R A T I O N A L L E N G T H B E F O R E TH"E ROTATE IS" P E R F O R M E D T H E R E F O R E 
T R A I L I N G B L A N K S ARE NOT I N C L U D E D . IF L E M G T H IS LESS THAN ZERO AN 
ERROR M E S S A G E W I L L BE P R I N T E D AND THE F J N C T I O N WILL BE F A L S E , 
O T H E R W I S E IT WILL BE TRUE 

A P 3 L I B C A L L S : 

M C H R S A , N L E N S A 

C"0~1 M E N T S : 

T H I S ROUTINE USES AN ALGORITHM THAT M I N I M I Z E S BOTH JEMPORARY 
_ S ~ T W r G T ~ A N T r ~ O E a J T I O ~ N " T I M E 7 TEMPORARY S T O l A G E USTD~ CONSTSTS "OT~ON"E 

WORD AND THE NUMBER OF I T E R A T I O N S NECESSARY TO ROTATE A STRING I S 
EQUAL TO THE LENGTH ( I N CHARACTERS) D_F WE S T R I N G ^ T H I S I S 

~AXCUM P L I STTETT'FJY-W~0 VTNG A CHARACTER " D I R E C T L Y FROM I T S 0~R IGTNAr 
P O S I T I O N TO I T S F I N A L D E S T I N A T I O N P O S I T I O N . 

PAGE znr 
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RSTJBSA 

RSJRSA I S A L O G I C A L FUNCTION USED TO ROTATE A CHARACTER S T R I N G , I T HAS 
7 H T H F O L T W I W G " F A L L I N G - S E Q U E N C E : 

LOG = R S U B $ A ( S T R I N G , L E N G T H , F C H A R , L C H A R , C O U N T ) 
CTL L~ ~R~STJBT1 ( STR~I WG~ L EN GT H , F C'fl A R , LC HAR , C~0UYT) 

ARSUMEMTS: 

STRING = STRING CONTAINING SUBSTRING TO 3E ROTATED, PACKED TWO 
CHARACTERS PER WORD, DATA TYPE DOES NOT MATTER. 

L E N G I H ~ LXNG TR 0 F—S T RI N G IN ~C H A R A C T E R S / IM T E G E R * 2 . 
FCHAR = FIRST DELIMITING CHARACTER PDSITION OF SUBSTRING, 

INTEGER*2. 
LCHTK ^ LA"ST^D"EUIMIT1NG C H AR AC TE R POST ION OF SUBSTRING, INTEGER*2. 
COUNT = NUMBER OF POS1TIOMS TO ROTATE SUBSTRING, NEGATIVE COUNT 

CAUSES LEFT ROTATE, POSITIVE COUNT CAUSES RIGHT ROTATE, 
IWTEGFW*2. -

FUMCTION: 

RSUBiA WILL ROTATE THE SUBSTRING CONTAINED IN STRING LEFT OR RIGHT 
THE NUMBER OF POSITIONS SPECIFIED BY COUNT. ONLY THE CHARACTERS IN 
THE SUB3TR INS A~R E A FT EC TED. T HE S T RT N G~P~A R AM E T E R S PA S SE D TO THE 
ROUTINE ARE CHECKED FOR VALIDITY AND IF AN ERROR OCCURS A MESSAGE 
IS PRINTED AND THE FUNCTION VALUE WILL BE FALSE. I F̂  EV EJ*Y T HING IS 
nr~ORDER THT FUNCTION WILL BE TRUE. 

AP3LIB CALLS: 

MCHR$A 

COMMENT S E 

THIS ROUTINE USES AN ALGORITHM THAT MINIMIZES BOTH TEMPORARY 
5T0 RAGE ~KWr EXE CUT ION 7 T ME ." ~T E *l P 0 FTA R Y S T O O G E USED C 0 N S I S T S~0 F 0"N E~ 
WORD AND THE NUMBER OF ITERATIONS NECESSARY TO ROTATE A STRING IS 
EQUAL TO THE LENGTH (IN CHARACTERS) OF THE STRING. THIS IS 
"ACCOMPLISHED^ B Y~~ MO VIN G~ A (TH AR AC TER DIRECTLY F ROM '"I T S~OR 1 G INAL 
POSITION TO ITS FINAL DESTINATION POSITION. 
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"SSTRSA 

SSTRSA IS A LOGICAL FUNCTION USED TO SHIFT A CHARACTER STRING LEFT 
RIGHT COUNT CHARACTERS, IT HAS "THE " FOLLOWING CALLING "SEQUENCE":" 

LOG = SSTR$A(STRING^ LENGTH,COUNT,FILCHR) 
C T L T S~S~TR$ A ( ST R I'M , L E~NG'TH, C0UN T , F I L C H R ) 

OR 

ARGUMENTS: 

STRING 

TTN'GTH 

_COUN_T 

FILCHR 

CHARACTER STRING TO BE SHIFTED, PACKED TWO CHARACTERS PER 
WORD, DATA TYPE DOES NOT MATTER. 
LrRG"TTrOF~ST"prrNG IN CHARACTERS, MUST BE GREATER THAN OR" 
EQUAL TO ZERO, 1NTFGER*2. 
SHIFT COUNT, NEGATIVE COUNT CAUSES LEFT SHIFT, POSITIVE 
TO UN T C A U"S" E S RIGHT SHIFT, IN T E 6 E R * 2 . 
FILL CHARACTER, VACATED CHARACTER POSITIONS WILL BE PADDED 
WITH THIS CHARACTER, SPECIFIED IN A1 FORMAT, DATA TYPE 
DOES NOT MATTER 

FUNCTION 

SSTRSA WILL SHIFT A CHARACTER STRING LEFT OR RIGHT THE SPECIFIED 
NUMBER OF C_HA_RACTERS AND _PA_D VACATED POSITIONS WITH THE FILL 
THTRACTER. IF" TTENGTH I S T E S S THAN ZERO AN ERROR MES~SAGE WILLHBF 
PRINTED AND THE FUNCTION WILL BE FALSE, OTHERWISE THE FUNCTION WILL 
BE TRUE. NO CHARACTERS ARE SHIFTED IF THE FUNCTION IS FALSE. 

AP^LIB CALLS: 

FSUBS A, MCHRSA, NLENSA" 

COMMENTS: 

SSTRSA TRUNCATES STRING TO ITS OPERATIONAL LENGTH BEFORE PERFORMING 
THE SHIFT THEREFORJ JTRAJLING BLANKS WILL NOT BE INCLUDED IN THE 
SH1FTV " " ~ 
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. _ SSLJBSA 

SSJBSA I S A L O G I C A L FUNCTION USED TO S H I F T A CHARACTER SUBSTRING LEFT 
"OR R~IGH'T-C"OUNT CHARACTERS, I T HAS THE FOLLOWING C A L L I N G SEQUENCE: 

LOG = S S U B $ A C S T R I N G , L E N G T H , F C H A R , L C H A R , C O U M T , F I L C t t R ) 
"" CACL ^S~STJB$"A~(STRTNGVLENGTH,FCHAR,LCHAR,COUMT,FILCHR) 

ARGUMENTS: 

STRING = STRING CONTAINING SUBSTRING TO 3E SHIFTED,, PACKED TWO 
CHARACTERS PER WORD, DATA TYPE DOES NOT MATTER. 

" T E N G T H ^ L E N G T H - O T STRING IN CHARACTERS~ IMTEGER*Z. 
FCHAR = FIRST DELIMITING CHARACTER P3SITION OF SUBSTRING, 

INTEGER*2. 
LCHAR" = CAST DELIMITING CHARACTER POSITION OF SUBSTRING, 

INTEGER*?. 
COUNT = SHIFT COUNT, NEGATIVE COUNT CAUSES LEFT SHJFT, POSITIVE 

COUNT "CLAUSES RIGHT SHI F T , T N T E GE R"* 2 . 
FILCHR = FILL CHARACTER, VACATED CHARACTER POSITIONS WILL BE PADDED 

WITH THIS CHARACTFR, SPECIFIED IN A1 FORMAT, DATA_ TYPE 
DOES NOT MATTERT 

FUMCTION: 

SSUBSA WILL SHIFT A CHARACTER SUBSTRING LEFT OR RIGHT THE SPECIFIED 
NUMBER OF CHARACTERS AND PAD VACATED POSITIONS WITH^ THE FILL 
CHARACTER." THE STRING PARAMETERS" ARE CHECKED FOR VALIDITY^ AND" AN 
ERROR WILL CAUSE A MESSAGE TO BE PRINTED AMD THE FUNCTION TO RETURN 
A VALUE OF FALSE. IF EVERYTHING IS IN ORDER THE FUNCTION WILL BE 
TRUE. - — 

APPLIB CALLS: 

FSUBSA, MCHRSA 

XOWENTS": 

ANY TRAILING BLANKS IN THE SUBSTRING WILL 3E INCLUDED IN THE SHIFT. 
IF" THE "SUBSTRING IS NULL OR LENGTH IS EQUAL TO ZERO NO SHIFT "WILL 
BE PERFORMED. 

PAGE 47 



APPLICATIONS LIBRARY 

TREESA 

TREE$_AJ^ AN LOGICAL FUNCTION WITH THE FOLLOWING CALLING SEQUENCE 

LOG= TREE$A(NAME,NAMLEN,FSTART,FLEN) 

ARGUMENTS: 

NAME = ARRARY CONTA INING_ FILE NAME PACKED TWO CHARACTERS PER 
WOR'DV DATA TYPE DOES MOT MATTER. 

NAMLEN = LENGTH OF NAME IN CHARACTERS, INTEGER*?. 
FSTART = CHARACTER POSITION IN NAME OF FIRST CHARACTER IN FILENAME, 

INTEGETK*2~ 
FLEN = LENGTH OF FINAL FILE NAME IN CHARACTERS, INTEGER*2. 

FUNCTION: 

THIS ROUTINE WILL SCAN A FILE NAME AND DETERMINE IF J T ][S A_ TREE 
"NAME. IF IT IS A TREE "NAME, "THE FUNCTION IS .TRUE. AND IF'NOT, IT 
IS .FALSE.. IN ADDITION, THE FINAL NAME (OR ENTIRE NAME IF NOT IN 
A TREE) IS LOCATED IN THE STRING 
FS"TAR1=T-LEN=0. 

NOTE THAT IF THE NAME IS EMPTY, 

APPLIB CALLS: 

GCHRSA, NLEN$A 

PAGE ~A~8T 
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— • _ TYPESA 

TYDE$A IS A LOGICAL FUNCTION WITH THE FOLLOWINS CALLING SEQUENCE: 

LOG = TYPE$A(KEY,STRING,LFNGTH) 

TRTITMTNTS: 

<EY 

STRING = 

LENGTH 

TUTC 7X07*7" 

STRING TYPE TO BE TESTED FOR, POSSIBLE KEYS ARE: 
A $ N A W , ~C A N S T R I N G BE I NTT E R PRE T E D A S A NAM E", 
A$8IN, CAN STRING BE A 3INARY NUM3ER ? 

CAN STRING BE A DECIMAL NUMBER ? 
CAN STRING" "BE AN OCTAL- NUM3ER ~?~ 
CAN STRING RE A HEXADECIMAL NUMBER ? 
TO BE TESTED, PACKED TWO CHARACTERS 

TFTDATEHA "TYPE DOES NOT MATTER". 
LENGTH OF STRING IN CHARACTERS, IMTEGER*2. 

ASDEC, 
ASCTCT, 
A $ H E X , 
S T R I N G PER W O R D , 

T Y P E S A W I L L T E S T A C H A R A C T E R S T R I N G TO D E T E R M I N E IF IT CAN BE 
I N T E R P R E T E D AS T H E T Y P E S P E C I F I E D B~Y K E Y . A S T R I N G IS NAME IF IT 
C O N T A I N S AT L E A S T O N E A L P H A B E T I C OR S P E C I A L C H A R A C T E R (OTHER THAN A 
L E A D I N G + OR - ) , A B I N A R Y N U M B E R IF IT C O N T A I N S O N L Y THE D I G I T S 0 -
7 , " A T E CIM "AT" N TJfl "FT E R ~I~F~ IT C O N T A I N S O N L Y THE DIG ITS 0 - 9 / A N 0 CT A L 
NU M B E R IF IT C O N T A I N S O N L Y THE D I G I T S 0 - 7 , A H E X A D E C I M A L N U M B E R 
IF IT C O N T A I N S O N L Y THE D I G I T S 0 - 9 AND T H E C H A R A C T E R S A __- F 
CUP F F R ~ C A S " F ~ O N L Y ) . A N U M B E R MAY H A V E A L E A D I N G S I G N AND ANY NUMBER" 
OF B L A N K S B E T W E E N THE SIGN AND THF FIRST D I G I T , H O W E V E R I M B E D D E D 
B L A N K S W I T H I N T HE N U M B E R ITSFLF ARE NOT A L L O W E D . A N U M B E R to\JS1 
~AL"SO~HAVF~AT L E A S T O NE D I G I T . 

L E A D I N G AND T R A I L I N G B L A N K S ARE I G N O R E D . THE F U N C T I O N IS T R U E IF 
S T R I N G S A T I S F I E S " T H E C O N D I T I O N S R E Q U I R E D BY THE KEY U S E D , O T H E R W I S E 
IT IS F A L S E . A N U L L S T R I N G ( I E . L E N G T H E 3 U A L TO Z E R O ) W I L L O N L Y 
R E T U R N A F U N C T I O N V A L U E OF TRUE IF KEY IS A $ N A M E . 

A P 3 L I B C A L L S : 

"G'CHR'SA, N L E N $ A 
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3.3 USER QUERY ROUTINES 

THE USER QUERY ROUTINES PROVIDE A CONVENIENT ME AN S TO INPUT DATA FROM 
THE USERS TERMINAL. EACH ROUTINE AS THE ABILITY TO PROMPT THE TERMINAL 
USER WITH A SUPPLIED MESSAGE AND THEN INPUT HIS RESPONSE. 

RNAMSA - PROMPT AND READ A NAME. 

RNUWSA - PROMPT AND READ A NUMBER (BINARY, DECIMAL, OCTAL, OR 
HEXADECIMAL) INTO AN INTEGER*^ VARIABLE. 

YSNOSA - ASK QUESTION AND OBTAIN A YES OR MO ANSWER 

~PAG~E "5TT 
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RNAMTA 

RNAMSA IS A LOGICAL FUNCTION WITH THE FOLLOWING CALLING SEQUENCE 

LOG = RNAMSA(MSG,MSGLEN,NA"1KEY,NAME,NA«LEN> 
CALL RNAM$A(MSG,MSGLEN,NAMKEY„NAME,NAMLEN> 

ARGUMENTS 

"WS G 

MSGLEN 
TTA1TKTT 

NAME 

NAMLEN 

PER W O R D , DATA TYPE" ~METS~AlG~E"T E X T PACK ED T W 0 C H A R AC T E RS 
DOES NOT MATTER. 
MESSAGE LENGTH IN CHARACTERS, I NJE_GER* 2 . _ 
"A $ F"U P P r~rCTR C r U PP E"R "C A~ST " f ."NT". ~ATU P L W OR A $ RAW I ) 
ASUPLW, DO NOT FORCE UPPER CASE 
A $ R i W i ' _ A ! A D E N T I R E L I N E A S RAW T E X T . 
~R £ TOR N'E D—NA"M E P A~C K E D T W 0 C H A R A C T E R S~P E R " W 0 R D , 
DOES NOT M A T T E R . 
LENGTH OF NAME BUFFER IN CHARACTERS (.LE. 80) 

DATA TYPE 

I N T E G b R * 2 . 

FUNCTION 

THTS ROUTINE T I L L S NAME WITH BLANKS AND T H E N " P R I N T S THE SUPPLIED 
MESSAGE AND APPENDS THE CHARACTERS ": " TO IT. IT THEN READS A 
USER R E S P O N S E . IF THE RESPONSE IS NOT A LEGAL NAME OR^ IF THE NAME 
" F R W I D~E D IS TO 0 L 0 N G FOR THE STJ P PLI ED "3'U T F"E R , THE ERROR WI L L B"E 
REPORTED AND MSG WILL BE REPE A T E D . IF NO NAME IS P R O V I D E D , THE 
VALUE OF THE FUNCTION WILL BE .FALSE.. IF A LEGAL NAME IS 
PROVIDED, THE FUNCTION VALUE WILL BE .TR U E . . 

AP DLIB CALLS 

NONE 
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R'NiJMSA 

RNJM$A IS A LOGICAL FUNCTION USED TO IN_PUT _NUME RI C DATA FROM 
T F R M I N A L , IT HAS THE FOLLOWING CALLING SEQUENCE: 

THE USER 

LOG = RNUM$A(MSG,MSGLEN,NUMKEY,VALUE) 
"CALL R NUM$ ATMS G , MS GLEN ,NUMKEY,VALUE) 

ARGUMENTS : 

MSG 

"WS'GTFN-^ 
NUMKEY = 

VALUE 

ARRAY CONTAINING PROMPT MESSAGE, PACKED TWO CHARACTERS PER 
WORD, TYPE DOES NOT MATTER. 
FENGTTFOF-MS~G~TN C H A R A T T ER S7~TNT EG ER * 2 ~ 
BASE OF THE NUMBER BEING INPUT, POSSIBLE VALUES ARE: 
A $ R I N , BINARY NUMBER 
A$0~CT, OCTAL NUMBER 
A$DEC, DECIMAL NUMBER 
A$HEX, HEXADECIMAL NUMBER. 
"BINARY VA0"E~R"ETUR NFCT AS A- RESULT OF -CONVERSION ATTEMPTS, 
INTEGER*A. 

AP^LIB CALLS: 

NONE 

FUMCTION: 

THIS ROUTINE WILL PRINT THE USER SUPPLIED PROMPT AND APPEND ': • 
TO IT. IT THEN READS THE USER RESPONSE. IF THE RESPONSE IS NOT A 
LEGAL NUMBER _OR I _F_JTH_E_ NUMBER PROVIDED HAS TOO MANY DIGITS _f_0R_AN 
TNT F G F R * 4 VALUE, THE E RROR WI LL"" BE~"REP!> RTED "AND MSG "WILL"" BE 
REPEATED. IF NO NUMBER IS PROVIDED, THE VALUE OF IHE FUNCTION WILL 
BE F_ALSE AND VALUE WILL BE ZERO. IF A LEGAL NUMBER IS PROVIDED, 
THE FUNCTION WILL BE TRUE AND THE CONVERTED VALUF WILL BE RETURNED 
IN VALUE. 

COTMFWTS": 

NUMBERS MAY B F̂  PRECEDED 3Y AN OPTIONAL PLUS OR MINUS SIGN, IF A 
"SIGN IS PRESENT THERE MUST BE NO INTERVENIM G SPACES BETWEEN -IT -' AND 
THE FIRST DIGIT OF THE NUMBER. BINARY NJMBERS MAY HAVE A MAXIMUM 
OF 31 DIGITS, OCTAL A MAXIMUM OF 11, DJ^C^MAJ. A MAXIMUM OF 10, AND 
HEXADECIMAL A" MAXIMUM OF 8. NOTE THAT NEGATIVE BINAR f," OC TAL, OR 
HEX NUMBERS SHOULD NOT BE ENTERED IN TWO'S COMPLEMENT FORM, BUT 
RATHER THE SAME AS YOU WOULD ENTER A NEGATIVE DECIMAL NUMBER. 

"P"A GF 57" 
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1£ WWL 

YSMOSA IS A LOGICAL FUNCTION WITH THE FOLLOWING CALLING SEQUENCE 

LOG = YSNO$A(MSG,MSGLEN,DEFKEY) 

TTRXOWNTS 

MSG = MESSAGE TEXT PACKED TWO CHARACTERS PER WORD, DATA TYPE 
DUES^rOT~>TATTE"R~7 

MSGLEN = MESSAGE LENGTH I N CHARACTERS, I N T E G E R * ? . 
DEFKEY = ASNDEF, NO DEFAULT ACCEPTED 

TTE F A'U'L'T ~^" "AT"D"N'0T~1TE F A'U'L'T ~s—'".NTO"" CT FA'L S E T ) -

ASDY.ES, DEFAULT = " Y E S " ( . T R U E . ) 

TTJVCTIWf 

THIS ROUTINE WILL PRINT THE SUPPLIED MESSAGE AND APPEND THE 
CITTRTCTEITS ""? " TO I T . IT THEN READS A USER RESPONSE 
ANSWER IS " Y E S " OR " O K " , THE FUNCTION VALUE IS . T R U E . . 
ANSWER IS " N O " , THE FUNCTION VALUE IS . F A L S E . . 

TN^^ER~rs~FRCrvrD"ED~0"R"I 'F NO D E F A U L T " - r s A C C E'PTE D> • M S~G 
REPEATED. 

I F T H E 
IF THE 

I F AN ILLEGAL 
WlTL ~ U F 

NUT E~,~LTS E R^RXSPUN'STS~~M~AT~B"E—A'BWEV"IXT'E b — TU~FTRS~T~1~~DT~ 2"^~HTRT'C T ERT 

APPLIB CALLS: 

NONE 
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3.!. SYSTEM INFORMATION ROUTINES 

THE SYSTEM INFORMATION ROUTINES RETURN THE SYSTEM DATE, SYSTEM TIME, 
CPJ TIME, DISK TIME, ETC. IN CHARACTER STRING FORMAT. 

CT1MSA - CPU TIME SINCE LOGIN 

DATESA - TODAY'S DATE, AMERICAN STYLE. 

DQFYSA - TODAY'S DATE AS DAY OF YEAR ("JULIAN" DATE) 

DTIMSA - DISK TIME SINCE LOGIN, 

'ED AT$A - TODAY'S DATE, EUROPEAN (MILITARY) STYLE. 

TIMESA - TIME OF DAY. 

WGT "5T 
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CTTM3TA 

CTIMSA IS A DOUBLE PRECISION FUNCTION WITH THE FOLLOWING CALLING 
TETUEIMCEI 

R*S = CTIM$A(CPUTIM) 
C~A"LT C"TTi*iTATrP"U7T^r) 

ARGUMENTS: 

CPUTIM = CPU TIME IN CENT ISECONDS, I N T E G E R * * . 

"FTITCTTO"Rl 

THIS ROUTINE RETURNS CPU TIME SINCE LOGIN AS INTEGER** CENTISECONDS 
~ T N THE CPUTT?TTTnSTJPrEirT"; TBT~TDTRTTTM - VALUE~WTL~L BE CPU~T I v|E SIN C"E" 

LOGIN IN SECONDS. THIS VALUE MAY BE RECEIVED AS EITHER REAL*4 OR 
REAL* 8 . 

AP 3 L IB CALLS: 

NWE " 

"PTVGT 5~5~ 
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D A T E $ A 

D A T E S A IS A D O U B L E P R E C I S I O N F U N C T I O N W I T H T H E F O L L O W I N G C A L L I N G 
S E 3 U E N C F 

R*S = D A T E S A ( D A T E ) 
CALL D A T E $ A ( D A T E) 

A R S U M E N T S : 

DATE D A T E IN 
M A T T E R 
LON~G. 

THE 
AS 

F 0 R M 
L O N G 

'DAY, WON 
AS DATE 

DD YEAR '. 
ARRAY IS 

DATA TYPE 
AT LEAST 16 

DOES NOT 
CHARACTERS 

FUNCTION: 

THIS ROUTINE RETURNS THE DATE IN 
VALUE OF THE FUNCTION IS THE 
VALUE MUST BE RECEIVED AS 
FOR THE PERIOD JANUARY 1, 

THE FORM 'DAY, HON DD YEAR1 

D ATE IN THE FORM *jm /D D/Jl̂ R ' 
ROUTINE 

1986. 
REAL*?. NOTE THAT THIS 
1977 THROUGH DECEMBER 31, 

APPLIB CALLS: 

NONE 

THE 
THIS 

IS GOOD 
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"D'0FY$A 

DOFYSA 1_ 
TETITETFCTT 

A DOUBLE P R E C I S I O N FUNCTION WITH THE FOLLOWING C A L L I N G 

R*8 = DOFYSA(DO FY) 
T7TCT FoTTfXCDlTFTr 

ARGUMENTS 

DOFY DAY OF YEAR IN THE 
DOES NOT MATTER AS 
TO~N~G~ 

FORM "DDD ", T4E TYPE OF 

LONG AS IT IS AT LEAST 

THE DOFY ARRAY 
4 CHARACTERS 

FUMCTION: 

THE YEAR I N 
I N THE FORM 

T H I S ROUTINE RETURNS THE DAY OF 
VALUE OF THE FUNCTION J_S _ T HjE J ) AT E_ 

W l W O T G ITT F1TR~MAT P 6 . 3 . T H I S V A L U £ 
R E A L * 4 OR R E A L * 8 . NOTE THAT T H I S ROUTINE 
JANUARY 1 , 1 9 7 7 THROUGH DECEMBER 3 1 , 1 9 3 6 

THE 
FOR 

THE FORM "DDD " » 
YR^DOD _ S U I T A B L E 

CAN BE "RECEIVED AS E I T H E R 
I S GOOD FOR THE PERIOD 

A P 3 L I B C A L L S : 

"NTOW 

T-fiTGT 3 7 " 
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P.IIMA 

DTIMSA IS A DOUBLE P R E C I S I O N F U N C T I O N W I T H THE F O L L O W I N G CALLING 
S E a U E N C E : 

R*8 = D T I M S A ( D S K T I M ) 
CALL D T I M $ A ( D S K T I M F 

A R G U M E N T S : 

DS'KTIM = DISK TIME IN C E N T I S E C O N D S , INTEGER * 4 . 

r U T C T T W : ~ 

THIS ROUTINE RETURNS DISK TIME SINCE LOGIN AS INTEGER*4 
CENTISECONDS IN THE DSKTTM ARGUMENT. THE FUNCTION VALUE WILL BE 
DISK TIME SINCE LOGIN IN SECONDS. THIS VALUE WAY BE RECEIVED AS 
EITHER REAL*4 OR REAL*8. 

APDLIB CALLS: 

wrr 

"PITGT T8" 
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TD~AT$X 

E D - M S A IS A P E A L * 8 FUNCTION! T H A T R E T U R N S T H E 
w r " E ~ r r ~ H A " S " T H T — F w r o W N i r ~C7XL ~I W " SEQWNCT. -

CALL E D A T S A ( E D A T E ) 
TT* 8—^~rD7rTTA~"( E T X T T ) " 

E U R O P E A N S T Y L E C U R R E N T 

A R 3 U M E N T S 

E D A T E R E T U R N E D S T R I N G C O N T A I N I N G THE D A T E IN THE FORM OF " D A Y , 
DD M O N Y E A R ' , P A C K E D T W O C H A R A C T E R S PER W O R D , T Y P E D O E S 
A>0TMATTEFT~A'S —LTO'N'G -AS AR"R A Y fS A"T"~L~E~A"ST T5~"TflTRT'CTE~RS" 
L O N G . 

TCP'^TTB " C A L L S " 

D A T E $ A 

F U N C T I O N : 

TDA'TSA R T T O W S " T H E " D A T E AS ' DA Y , HDD «Cffi Y "E AR • I N THE ARRAY" EDATE" 
AND THE FUNCTION VALUE RETURNS THE DATE AS ' D D . M M . Y Y 1 . 

TOWETCrST 

THC FUNCTION VALUE MUST BE RECEIVED I N A R E A L * 8 VARIABLE_ . THE 
TfOD'TTNE I T " G W B T'OR " "THE " P E R I O D : 1 ' J A NJ AR Y ", 1 9 7 7 - 5T D E C E M B E R / 
2 0 7 6 . 

T A G E "5"9~ 
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iroilA 

JI^ESA IS A DOUBLE PRECISION FUNCTION WITH THE FOLLOWING CALLING 
S"E"auENTE~: 

R'*8 = TIMES A (TIME) 
CALL TIME$A(TIHE) 

ARGUMENTS: 

TIME TIME OF DAY IN THE FORM 'HR:MN:SC» PACKED TWO CHARACTERS 
PER W OR_D^_ ^D A T A_ T YP E "DOE S NOT NA_T_ TE R AS L_ON 6 AS IT IS AT 
"CExs~r^_~cTrArR"A c r E T S - L O ^ G . ~ 

FUNCTION 

THIS ROUTINE RETURNS THE TIME OF DAY IN THE FORM 'HR:MN:SC 

THE VALUE OF THE FUNCTION IS THE TIME OF DAY IN DECIMAL HOURS 
THIS VALUE MAY BE RECEIVED AS EITHER PEAL*4 OR REAL*8. 

APDLIB CALLS: 

NONE 

~FA~GT TTJ 



APPLICATIONS LIBRARY 

3.5 MATHEMATICAL ROUTINES 

THE MATHEMATICAL ROUTINES PROVIDE MISCELLANEOUS FUNCTIONS NOT AVAILABLE 
IN MATHLIB. THE ROUTINES PRESENTLY AVAILABLE ARE RANDOM NUMBER 

TU'H CTT"0 H S~ 

RAND$A - GENERATE RANDOM NUMBER AND UPDATE "SEED". 

RNDISA - INITIALIZE RANDOM NUMBER GENERATOR "SEED". THIS GENERATOR 
IS BASED UPON A 32-BIT WORD SIZE AND USES THE LINEAR 
CO N"G R"U~E"NT ITLHN'E T'HO'D" 

"P'A'GT "sr 
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RAMDSA 

RA-MDSA IS A DOUBLE P R E C I S I O N FUNCTION WITH THE FOLLOWING CALLING 
S E Q U E N C E : 

R'*4 = RANDS A (SEED) 
R*3 = R A N D S A ( S E E D ) 
CALL R A N D S A ( S E E D ) 

A R G U M E N T S : 

SEED = INPUT IS PR E V I O U S S E E D , OUTPUT IS NEW S E E D , INTEGER'** 

F U M C T10 N : 

THIS ROUTINE U P D A T E S A SEED TO A NEW SEED (SEED) BASED UPON THE 
LINEAR C O N G R U E N T I A L M E T H O D : 

TiTD=FLOAT(K(I))/F 

WHERE K(I) = B*K(I-1) MODULO VI 
TT ~1~6~S'077TJ 
M = 2**31-1 = 2147483647.0 

15 AND M ARE FROM": LEWIS", GOODMAN, AND MILLER, "A PSEUDO-RANDOM" 
NUMBER GENERATOR FOR THE SYST EM /360", IBM SYSTEMS JOURNAL, VOL 8, 
NO ?, 1969, PP 136-145. 

K(1-1) IS THE INPUT VALUE OF SEED AND K(I) IS THE RETURNED VALUE. 
THE VALUE OF THE FUNCTION IS U(i) WHICH REPRESENTS A PROBABILITY 
AND IS BETWEEN 0.0 AND 1.0. THIS VALUE T~AY BE RECEIVED AS EITHER 
REAL*4 OR REAL*8. 

TF? L TB~CXCOl '" 

NONE 

"P~AG'F TT 
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R N D I S A I S 
"SETlJENCTT" 

" R¥5I§A 

DOUBLE PRECISION FUNCTION WITH THE FOLLOWING CALLING 

R*4 = RND ISA (SEED) 
TT*?~^~R"NT)'ITl~CTE"rD~r 
CALL RNDISA(SEED) 

10TSWENTS: 

SEED = TIME OF DAY IN C E N T I S E C O N D S , I N T E G E R * * . 

FUNCTION 

THIS ROUTINE RETURNS THE TIKE GF"D~AY IN C E¥TTS£ COlMDS "THE" "FUNCTION 
VALUE WILL BE THE TIWE OF DAY 
RECEIVED AS EITHER REAL*A OR 
TS~lfSTO~~TO-TWITITLI Z"E"A" ~R~AFDOlT 
EXACTLY 0, 1234567 OR 12345.67 

IN SECONDS. THIS VALUE >1 A Y BE 
REAL*8. NOTE, BECAUSE THIS FUNCTION 
"M[)W8'TR""G"LrNTR A~T~0RT~TF THE VAtU"E IS 
WILL BE RETJRNED INSTEAD. 

"A"PFLTB"~C~ATrS" 

NONE 

"FA"G"E~ 153" 
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3.5 CONVERSION ROUTINES 

THE CONVERSION ROUTINES PROVIDE A MEANS TO CONVERT A FIELD REPRESENTED 
BY ONE PARTICULAR FORMAT TO ANOTHER FORMAT. 

CNVASA - CONVERT ASCII DIGIT STRING TO BINARY NUMBER. 

CNVFJSA - CONVERT BINARY NUMBER TO ASCII DIGIT STRING. 

ENCDSA - ENCODE FUNCTION THAT ADJUSTS THE "FORMAT" TO MAKE THE 
NUMBER PRINTABLE "IF" POSSIBLE. 

FDATSA - CONVERT DATMOD FIELD RETURNED BY RDENS$ TO 'MM/DD/YY 1. 

FEDTSA - CONVERT DATMOD FIELD RETURNED BY RDEN$$ TO •MM.DD.YY». 

FTIMSA - CONVERT TIMMOD FIELD RETURNED BY RDEN$$ TO 'MH:MM:SS ' . 

CASESA - CONVERT A STRING FROM LOWER CASE TO UPPER OR VICE VERSA. 

"PTGT ~6T 
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~C A'S E $ A 

CA5ESA I S A L O G I C A L FUNCTION THAT W I L L CONVERT A STRING FROM U^PER CASE 
TO LOWER OPTVTTE VE RS A , ~ I ' T ^ H T S - T T T E ^ C T L W l N G ^ A T j r i N G SEQ U.E N C E : 

LOG = C ASE$ A ;( KE Y , STRING , L EN GTH) _ _ 
CATC CTTE$A(XET7S~T^T(^T^^GTTD • 

ARGUMENTS : 

KEY = A S F U P P , CONVERT LOWER CASE TO UPPER C A S E , 
ASFLOW, CONVERT UPPER CASE TO LOWER C A S E . 

"STRTNli = ATTRTY T W T A T N ' O G~~C R A"R~A CTE R—S~T RTN~G~TO~BT~~ClfN VTTTTTD 
TWO CHARACTERS PER WORD, TYPE DOES NOT M A T T E R . 

LENGTH = LENGTH OF STRING I N CHARACTERS, I M T E G E R * 2 . 

PACKED 

A P D L I B CALLS 

GTR RT7T, M C H R $ A 

F U N C T I O N : 

CASESA W I L L CONVERT ALL LOWER CASE A L P H A B E T I C CHARACTERS I N STRING 
TO UPPER CASE WHEN THE KEY ASFUPP I S J S E D AND W I L L CONVERT ALL 

T T P F E 1 T T T S X - A L PTfTETE T X C — C T T R T T T E R " S~T "0 L Ol f E T T T ^ S E~W HTN THE KEY A S F~L 0 W 
I S U S E D . THE FUNCTION WILL BE FALSE I F LENGTH I S LESS THAN Z E R O , 

ASFUPP OR ASFLOW IS 

T T 5 T 
USED. 

OTHERWISE IT WILL BE TRUE. IF NEITHER 

TTT c r r m n HT~D~ ETA UTT rs~hro^c O rv FFTS Î O'NT- ~ 

"P'A G F "ST 
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CNVA$ 

CNVASA IS A LOGICAL FUNCTION USED TO CONVERT AN ASCII DIGIT STRING TO 
ITS BINARY REPRESENTATION,. IT HAS THE F OLLO W'l NG C ALL ING S EQUE NC E : 

LOG = CNVA$A(NUMKEY,NAME,NAMLEN,VALUE) 
CALL C NV A$ A CNUMK E Y , N AM E , NA PILE N , V ALU E ) 

ARGUMENTS 

NUMKEY = POSSIBLE VALUES ARE BASE OF NUMBER IN NAME 
A$BIN, BINAR \'_,_ 

OCTAL , 
DECIMAL, 
HEXADECIMAL. 

= ARRAY" C O N T A T N T N ' G D IGlT~STR ING "PACKED 
WORD DATA TYPE DOES NOT MATTER. 

NAMLEN = LENGTH OF NAME IN CHARACTERS, INTEGER*?. 

ASOCT, 
ASDEC, 
A*HEX, 

NAME TWO CHARACTERS PER 

VALUE CONVERTED BINARY VALUE, INTEGER**. 

FUMCTION 

STRING INTO ITS BINARY 
HEXADECIMAL NUMBERS. THE 

THIS ROUTINE WILL CONVERT AN ASCII DIGIT 
VALUE FOR BINARY, 0 CTAL, DEC I_M_A L, AND 
RUBBERS MAY BE EXPLICITLY SIGNED". LE AD I NG-AND" "TR'ATL I NG BLANKS ARE 
IGNORED AS WELL AS BLANKS BETWEEN THE SIGN AND THE NUMBER. 
HOWEVER, BLANKS WITHIN THE NUMB E R A R E_ J40T <\LLOWED._ IF THE NUMBER 

S U C CTS S F u L L Y , T H'E " FTlN C TI0 N IS "T RU E " AND VA L (J E TSHf HTE 
BINARY VALUE, IF CONVERSION IS NOT SUCCESSFUL THE 
IS FALSE AND VALUE WILL BE EQUAL TO ZERO. NOTE THAT FOR 

WILL BE CONSIDERED AS UNSUCCESSFUL 
HEXADECIMAL CONVERSIONS, OVERFLOW IS 

CONVERTS 
CONVERTED 
FUNCTION 
DECIMAL 
WHEREAS 
IGNORED 

CONVERSIONS 
FOR BINARY, 

. OVERFLOW 
OCTAL, AND 

FOR CONVERSION 
NAMF MAY BE THE 
TrClT'TAT - TTJ7 

TO BE SUCCESSFULL THE MA<IMUM NUMBER OF DIGITS IN 
FOLLOWING: FOR BINARY - 31, FOR OCTAL - 11, FOR 

- 8 (THE" 
L E A D I N G S IGNS 

AND FOR HEXADECIMAL 
OP B L A N K S ) . 

MAXTMTJM DTJES NOT TNCLUDE 

AP 3 ~LIB~ C A L L S : 

GCHRSA, NLENSA 

"PAGE T6-
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CNVBTA" 

CNVBSA IS 

xsxn~Diirrr 
AN I N T F G J R FUNCTION USED TO CONVERT A B I N A R Y NUMBER TO AN 
S T R l W T ' r T HAS THE FOLLOWING C A L L T W SEQUENCE":^ 

1*2 = CNVBSA ( N U M K E Y , V A L U E , MAME,M AML EN) 
"C A CL HJVFSAT'N U M K E Y~; V AL1TF7NA" FTETN!AML EN) 

AR3UMENTS: 

NUMKEY = NUMBER 
A $ B I N , 

"ATBTNT 
A S D E C , 
A $ D E C U , 

VALUES ARE BASE TO CONVERT T O , P O S S I B L E 
B I N A R Y , L E A D I N G B L A N K S , 

~~BTN AT? Y , X T A"DTN G ~1 FR~0 S , 
S IGNED D E C I M A L , L E A D I N G B L A N K S , 

UNSIGNED D ECIM A L^, L E A D I NG_ _B L AN^K S_^ 
~~ "STGN E D ~D~E~CTMXLTTFK '6 ING T E ~ R 0 S7 
O C T A L , L E A D I N G B L A N K S , 

O C T A L , L E A D I N G J J K O S _ , _ 
T^E X A D E CT*I A L, L F * D I N G " B LAN KS~7~ 

A S H E X Z , H E X A D E C I M A L , L E A D I N G Z E R O S . 
= ARRAY C O N T A I N I N G RETURNED A S C I I D I G I T STRING 

CTTA P ATTE R S~ " P I R W 0R"D , DATA T Y P"E D OE S N"0 T 
NAMLEN = LENGTH OF NAME I N CHARACTERS, I N T E G E R * ? . 
VALUE = B INARY VALUE PASSED TO R O U T I N E , I N T E G E R * 4 

ASDECZ 
AS OCT, 
ASOCTZ 
"STFET7 

NAME PACKED 
MATTTER. 

TWO 

FUNCTION 

TWH$7rVrLl"CONVERT A BINARY INTEGFR*4 NUMBER INTO AN ~ASCTT D T G T T 

STRING IN THE BASE SPECIFIED 3Y NUMKEY. THE RETURNED DIGIT STRING 
WILL RE RIGHT JUSTIFIED IN NAME AND PRECEDED BY LEADING BLANKS OR 
"ZEROS DfPWDING ~OTT NUMKEY~ - - - _ - - — - . 

IF THE NUMBER IS TO PF TREATED AS SIGNED DECIMAL AND VALUE IS 
"NEGATIYF~TTTF~DTGTT STRING" WILL HAVE ' A ""»-"' PREFIXED TO IT. "TOR 
BINARY, OCTAL, AND HEXADECIMAL NUMBERS IF VALUE IS NEGATIVE THE 
DIGIT STRING WILL RE IN TWO'S COMPLEMENT FORM. 

IF THE NUMBER CONVERTS SUCCESSFULLY THE FUMCTION WILL BE EQUAL TO 
THE NUMBER OF DIGITS IN NAME IF NOT, IT WILL BE EQUAL TO ZERO. 

MAXIMUM 
~CrCTAT~~ 

NUMBFR OF 
^-TT, 

(MAX DOES NOT 

D I G I T S THAT 
'FOR~ DT C I VIAL 

I N C L U D E L E A D I N G 

NAMLEN REQUIREMENTS FOR CONVERSION ARE AS FOLLOWS: FOR B I N A R Y THE 
MIGHT BE RETURNED I N NAME I S 3 1 , FOR 

"MA'X -"^ 1 0 , AND ~ F 0 R " B E X A D E C I M A L ~ v | A X ~ = " 8 
S IGNS OR L E A D I N G Z E R O S ) . 

AP=>LTB C A L L S : 

F I L L S A , MCHRSA 

PAGE 67" 
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ENCDSA 

ENCDSA IS A LOGICAL FUNCTION W H H THE FOLLOWING CALLING SEQUENCE 

LOG = ENCD$A(ARRAY,WIDTH,DEC,VALUE) 
CALL ENCD$A(ARRAY,WIDTH,DEC,VALUE) 

ARGUMENTS: 

ARRAY = ARRAY TO RECEIVE VALUE PACKED TWO CHARACTES PER WORD, DATA 
TYPE DOES NOT MATTER. 

WIDTH = FIELD WIDTH AS IN FORMAT FW.D (SHOULD BE E V E N ) , INTEGER*2. 
DEC = PLACES TO RIGHT OF DECIMAL POINT AS IN FORMAT FW.D, 

INTEGER*2. 
VALUE = DOUBLE PRECISION VALUE TO BE ENCODED, REAL*8. 

FUNCTION: 

THIS ROUTINE WILL ATTEMPT TO ENCODE VALUE IN THE SUPPLIED FW.D 
FORMAT IF IT WILL FIT. IF NOT, THE DEC ARGUMENT IS DECREMENTED 
(MOVING THE DECIMAL POINT TO THE RIGHT) UNTIL H WILL FIT. IF DEC 
R E A C H E S ^ , OR" IS "ORIGINALLY SUPPLIED AS 0, VALUE WILL BE ENCODED IN 
IW FORMAT IF THE NUMBER WILL FIT INTO A 32-BIT INTEGER. IF NOT, 
AND IF THE FIELD IS WIDE ENOUGH (WIDTH > 7), THE VALUE WILL BE 
ENCODED IN E FORMAT. IF THE FIELD IS NOT WIDE ENOUGH, IT WILL BE 
FILLED WITH ASTERISKS. 

NOTE THAT THE LARGEST VALUE OF WIDTH WILL 3E 16. IF IT IS LARGER 
THAN 16, ONLY THE FIRST 16 CHARACTERS OF ARRAY WILL BE USED. THE 
FUNCTION VALUE WILL BE .TRUE. If THE ENCODE W_A_S SUCCEJSJUL AND 
.FALSE. I F ~TH~E F I ELD W~AS F I'LLE D"WTTH ASTERISK^. NO Tt~1 "HAT "A" R R~AY 
IS THE ONLY ARGUMENT WHICH IS ACTUALLY MODIFIED IN THE CALLING 
PROGRAM. 

AP=>LIB CALLS: 

N W E "~" ~ ~ 

PTGTE 6~8~ 
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TDirmc 

FDflTJA C0NVERT_S_ A 

TETR ' ATTD-nwpswnr 
DATE FROM JH E 

~ r O A S T H E'~F0"L'L OUI~R"G 
RDEN$$ DATMOD FORMAT T_0 

CA~LL I NTT"S"E QUE:"N C Ê  
D A Y , HON DD 

CALL FDAT $ A; ( D A T M 0 D_̂ D AT E ) 
IT* 8 = FTA~TT7rrDXTlsT0T)TD"A~T E ) -

ARGUMENTS : 

DATMOD = THE DATE WHEN THE F I L E WAS LAST M O D I F I E D , AS RETURNED BY 
RDE-N$$, I N THE FORM YY YY Y Y YMMMWDDD DD., WHERE YYYYYYY I S THE 
YFA~R PTODTTLIT" 1TJ071WS1 T ~ I S—T'H E~MO'NT H T H K W H ) " O D T T D T S " T H E"DA Y T 
I N T E G E R * 2 . 

DATE = ARRAY C O N T A I N I N G THE DATE AS A CHARACTER _STR_ING, PACKED 
TWO C7TA RTTCTETfS PTR WORD, I N THE -FTTRM '"D7TY, M~0~W D D "YEAR » T 
TYPE DOES NOT MATTER AS LONG AS ARRAY I S AT LEAST 1 6 
CHARACTERS LONG. 

A P 3 L I B CALLS 

"C N'V W%"A" 

F U N C T I O N : 

FDATSA CONVERTS THE DATMOD F I E L D AS RETURNED BY RDEN$$ TO THE FORM 
• D A Y ^ M O N DP YEAR ! I N THE ARGUMENT DATE AND THE FUNCTION VALUE W I L L 

Tf lF" TTTF~D~ATE~nTT f rETMPT~ r M7i7~6 D7TY'"•': " " " 

C O M M E N T S 

THE FUNCTION 

ROUTINE IS 

"2071^ 

VALUE 

GOOD 
MUST 

FOR 

BE RECEIVED 

THE PERIOD: 

IN A REAL*8 VARIABLE. THE 

1 JANUARY, 1972 - 31 DECEMBER, 

"P'AGT ~6T 
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££[>T$A 

FEDTSA CONVERTS A DATE FROM THE RDEN$$ DATMOD FORMAT TO ' D A Y , KlON DD 
Y F ^ R 1 AND ' M M . D D . Y Y ' , I T HAS THE FOLLOWING C A L L I N G SEQUENCE 

CALL F E D T $ A ( D A T M Q D , D A T E ) 
R*8 = F E D T $ A ( D A T M O D , D A T E ) 

ARGUMENTS: 

DATMOD = THE DATE 
R D E N * $ 

~ YETR 

DATE 

TE WHEN THE F I L E WAS LAST M O D I F I E D , AS RETURNED BY 
, I N THE FORM YY Y Y Y Y YM1W1D DP D P , WHERE YYYYYYY I S THE 
MODDTO 1 UD7~JTT<1"I I S THE MONT H , A N D D D D D~D~TS TH E"~DAT7 
R * ? . 
CONT A I N I N G THE DATE AS A CHARACIER S T R I N G , PACKED 
HARAC~TERS PER WORD, I N THE FORM ' D A Y , MOM DD YEARTT 
OES NOT MATTER AS LONG AS ARRAY I S AT LEAST 16 

I N T E G E R * ? . 
= ARRAY C O N T A I N I N G 

CHA R"ACT~E R S Two 
TYPE DOES NOT MATTER AS LONG AS ARRAY IS 
CHARACTERS LONG 

AP3LIB CALLS: 

FDATS-A 

FUNCTION: 

FEDTSA CONVERTS THE DATMOD FIELD AS RETRUMED BY RDEN$$ TO THE 
'DAY, WON DD YEAR' IN THE ARGUMENT DATE AND THE FUNCTION VALUE 
BE THE DATE IN THE FORM ~> MM . D D . YT"' (EUROPEAN S T Y L E ) . 

FORM 
WILL 

COMMENTS: 

THE FUNCTION 
ROUTINE IS 
7TJ7"1~ 

VALUE MUST BE RECEIVED 
GOOD FOR THE PERIOD: 

IN A REAL*8 VARIABLE. THE 
1 JANUARY, 1972 - 31 DECEMBER, 

"PAGrE' 7TT 
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FTIMSA 

FTIMSA I S A REAL*8 OR REAL*/. FUNCTION WHICH 
WAS LAST MODIF IED ' FIELD RETURNED BY RDEN$$ 

TE'CTPTAI HOURS, rr~R7rS~~T H'FTSL L0"WTFG—C~AL L I N G~ 

WILL CONVERT THE 'T IME FILE 
TO THE FORM ' H H : M M : S S ' AND 
S~E ;i U E~NTE : 

CALL FT IM$A(T IMMOD,T IME) 
R*8 = F TTl^$XCTTWi»nTD" ,~TTWET 
R * A = FT IMS A(T IMMOD, TIME) 

"A"R"snawEN TST 

TIMMOD = THE TIME AT WHICH A FILE WAS LAST M O D I F I E D , IN THE FORM 
rS"rCUmrS~STN"C"E~""M"I"DTII G"H T r DTVTDTDTY" TWR~~~I NTE GrR*ZT 

TIME = ARRAY CONTAINING THE TIME A FILE rfAS LAST MODIFIED AS A 
CHARACTER STRING OF THE FORM ' KH :MM : S_S_̂ , TYPE_DOES NOT 

" I ^ T T E F r u m r o NTG ;rs~~ A R^x r~ rs " "AT~LEXsT~8~c H T R T C T E_R S ~ T O w&. 

APPLIB CALLS: 

CNVB$A 

THYCTIONT 

FTIKSA WILL CONVERT THE TIMMOD FIELD RETJRNED BY THE THE FILE 
~5TS~TTM R W T T N E R "D~E"N$~r~ro—T HT~F 0~R~M—'"RTfTM FTS S"1: TH"E~FON"C"T"I"ON""VXLUT 
IS THE TIMMOD FIELD CONVERTED TO DECIMAL HOURS AND MAY BE RECEIVED 
AS EITHER REAL*4 OR REAL*8. 

T T G T 7T 
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1.7 PARSING ROUTINES 

THE PARSING ROUTINES ARE DESIGNED TO FACILITATE THE DESIGN AND 
IMPLEMENTATION OF USER INTERFACES IN A PROGRAM. THEY PROVIDE A MEANS 
TO BREAK A. CHARACTER STRING UP INTO TOKENS AND RETURN 
INFORMATION CONCERNING EACH TOKEN. AT PRESENT THE ONLY 
_A_\M ILABLE IS CF1DLSA WHICH CAN BE USED TO PARSE A PRIMPS TYPE 
LI TIE . 

VARIOUS 
ROUTINE 
COMMAND 

CXiDLSA - PARSE PRIMOS TYPE COMMAND L I N E 

"FAGT TZ 
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CMDL$A I S A LOGICAL FUNCTION FOR PARSING A PR 11 OS TYPE COMMAND L I N E AND 
HAS THE FALLOWING C A L L I N G S E Q U E N C E : " 

LOG = C M D L $ A ( K E Y , K W L I S T , K W I N D X , Q P T B U F , B U F L E N , O P T I O N , V A L U E , K W I N F O ) 
CALL C^TDL SACK E TJZtfUTSTTK W I M D^TOP T BUT , BU F~L E M 70~P T I 0 N , V A L U E JK W1N F 0 ) 

ARGUMENTS : 

KEY = A$READ, RETURN THE NEXT KEYWORD EMTRY IN THE COMMAND LINE, 
ASNEXT, CALL COMANL TO GFT THE NE<T COMMAND LINE, TURN ON 

DT FAULT PR0CESS IN G~ ~ AND RE'TTJ'R N T H E~FT R'ST~KE YWRTT 

ENTRY IN THE NEW COMMAND LINE, 
ASRSET, RESET THE COMMAND LINE POINTER TO THE BEGINNING OF 

— THE COMMAND LINE A ND TURN ON "D E "F A ULT PROCESSING. 
USE OF THIS KEY DOES NOT RETURN A KEYWORD ENTRY, 

AS.RAWI, RETURN THE REMAINDER OF THE COMMAND LITJE AS RAW 

T E __T ^^D -TURN"ON T H E E N D~~OT TTNE 1NDTCTT'OR . " T O T 
STARTS AT THE TOKEN FOLLOWING THE OPTION (IF 
PRESENT) OF THE LAST KEYWORD ENTRY READ, 

~ ~~ A1NKWL, TURN ON DEFAULT PROCESSING^ AND RETURN THE" "NEXT 
KEYWORD ENTRY IN THE COMMAND LINE. THIS KEY 
ALLOWS THE CALLING PROGRAM TO SWITCH KEYWORD LISTS 
IN" THE MIDDLE OF A C OWANTTHL IN E , 

A4RCMD, PERMITS THE USE OF A KEYWORD WITHOUT A PRECEDING 
MINUS SIGN AS THE FIRST TOKEN ON A LINE (MAY ONLY 
BE USED FOR LINES SUBSEQUENT TO THE INITIAl 
COMMAND LINE). 

KvJLIST = A ONE DIMENSIONAL ARRAY CONTAINING CONTROL INFORMATION, A 
' T~ABLE"OT^EYWORD~~ ENTRY DESCRIPTIONS^ AND A CIST 0"F~DE "FTITLT" 

KEYWORDS. SEE SECTION TITLED K^LIST_FORMAT FOR A COMPLETE 
DESCRIPTION. 

~TCWIND)T= KEYWORD "INDEX, "RETURNED INTEGER VARIABLE IDENTIFYING THE 
KEYWORD IN A KEYWORD ENTRY, POSSI3LE VALUES ARF: 
< 0, UNRECOGNIZED KEYWORD OR CMDL$A WAS CALLED WITH A KEY 

(TF "A$RSTT" OR A$R A WI, " " "" 

= 0, END OF LINE, 
> 0, VALID KEYWORD. 

— O P T B U F ^ P X C K E D " ARRAY THAT NORMALLY CONTAINS THE TEXT 0 F A KT YWORD 
OPTION, HOWEVER IF AN UNRECOGNIZED KEYWORD IS ENCOUNTERED 
OPTBUF CONTAINS THE TEXT OF THAT KEYWORD. 

BU FLE1T^~S FTC TFTFD LENGTH OF OPTBUF ~IN CHARACTERS , MUST "BE ~7GET 
ZERO. 

OPTION = OPTION TYPE, RETURNED INTEGER VARIABLE THAT DESCRIBES THE 
UPTION FOLLOWING A KEYWORD, POSSIBLE VALUE S'"ARE": " 
A$NONE, NO OPTION, OR OPTION WAS NULL, OPTBUF WILL BE 

BLANK, 
AYNATT", OPTION WrAS A N~AME, "~ 
ASNUMR, OPTION WAS A NUMBER, RESULTS OF NUMERIC CONVERSION 

RETURNED IN VALUE, 
"A~Y1T0VF,""0PTI0N WAS A NUMBER AND "CONVERSION "RESULTED IN 

___ . _ _ ._ ~ P A G E 7Z 
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OVERFLOW ( D E C I M A L NUMBERS ONLY) 
TATTTE ^ ~ ^ T T U R F r D " T T J r T T G~E "R * 4 "V A R IA B L E EQUAL TO THE BINARY VALUE OF 

AN O P T I O N I F I T WAS A N J M 3 F R , 7ER0 O T H E R W I S E . 
KWINFO = AN ARRAY THAT REJURNS MI S C E LL Aj^E OJ S I N F O R M A T I O N AND MUST 

__ BTMTER'STOfifE'D ~ K W I N F O n O T " I N "THE" " C A L L I N G PROGRAM." 
K W I N F O C 1 ) I S EQUAL TO THE NUMBER DF CHARACTERS I N OPTBUF 
AND K W I N F O C 2 ) - K W I N F O ( I O ) ARE RESERVED FOR FUTURE U S E . 

AP DLIB CALLS: 

" T W A T A , C Nl/ BTA ";~TS WB% T, 1TL LTA , JSTR$A, MSJB$A, M S T R $ A ~ N L E N $ A , " 
TYPE$A, SSUBSA 

"F'TjrVTTIUF 

CM OILS A WAS DESIGNED _TO SIMPLIFY TH E_ PR^^J SS I NG OF A PR I M_0 S J_YP_E_ 
TD"MTrA¥D~"LTNE W H T L T , ~ " A T TH~E SAME TIME, PROVTTJl NG T HE " U S ER" WITH A" 
GREAT DEAL OF FLEXIBILITY IN DEFINING HIS COMMAND ENVIRONMENT. 

THIS ROUTINE WILL PARSE A COMMAND LINE, A KEYWORD ENTRY AT A TIME, 
AND RETURN INFORMATION ABOUT EACH EACH EMTRY IT ENCOUNTERS. A 
KEYWORD ENTRY IS DEFINED AS A -KEYWORD FOLLOWED BY AN OPTION. A 
T E T A T T L T ^ K E T W O R D " ENTRY" IS" DEFINED AS AN OPTION T H A T IS NO T ~~P R E C E E~DE~D~ 
BY A -KEYWORD B U T , BY VIRTUE OF ITS POSITION IN THE COMMAND LINE, 
IMPLIES A SPECIFIED -KEYWORD (EG. FTN SMAFU, WHERE SNARF IMPLIES 
TFTT~DTF TOUT K~E Y WOR D ~ -INPUT ) . ^D E FAULTS "" M A Y ONLY OCCUR AT TTTFT 
BEGINNING OF A COMMAND LINE. 

T M T C T A R E T UR N S T H E F 0L LO WIN G INF 0R M A T I 0 N FOR E A C H K E Y~W 0 R D"E N T R Y "IN" 

THE COMMAND LINE: 

r)-ITJTE"GTR"rHAT" IDENTIFIES THE -KEYWORD (KWINDX)V 
2) TEXT OF THE KEYWORD OPTION, IF PRESENT (OPTBUF). 
3) OPTION TYPE (OPTION). 

_ 4") R"ESTJLTS —0F NUMERIC CONVERSION, IF OPTION WAS " "A"~"NTJMFET? 
( V A L U E ) . 

5) NUMBER OF CHARACTERS IN THE TEXT OF AN OPTION (KWINFO(1)). 

NOTE THAT CMDLSA DOES NOT PERFORM ANY ACTION OTHER THAN RETURNING 
INFORMATION ABOUT THE COMMAND LINE. 

THE FOLLOWING IS A LIST OF CONSIDERATIONS THAT SHOULD BE TAKEN INTO 
ACCOUNT WHEN DEFINING A. COMMAND ENVIRONMENT: 

1) A KEYWORD MAY HAVE, AT MOST, ONE OPTION FOLLOWING IT. 
2) A KEYWORD MUST BEGIN WITH A '-'. 
3)~~A TFY'WORTTTfA'Y NOT BE A DECIMAL NUMBER (EG. -99). 
A) REGISTER SETTING PARAMETERS ARE NOT RECOGNIZED AS SUCH. 
5) DEFAULT KEYWORDS ARE ONLY ALLOWED AT THE BEGINNING OF A 

TUWrA"Fnr~"LTNT."" THE FI RS T -KE YWO? D E NCOU NT E RT D" ~T U fTNT̂ )T"F 
DEFAULT PROCESSING AND ALL REMAINING OPTIONS ON THE COMMAND 
LINE MUST BE PRECEEDED BY A -KEYWDRD (THIS RESTRICTION CAN 
"FJE~CTRTUMVERTED BY USING A^KEY OF A INK WL, "HOWE V'E'R~ THE USETT 

"FA G E 7T 
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MUST BE AWARE OF THE FACT THAT WHEN DE 
T BITCH OPTT ON T S"TR EAT E D"A~S~I F" 

6) 

TFFEC 
-KEYW 
A KEY 
T H E " 
FROM 
CONDI 

7) 

TUT 

W5T 
A BUF 
OPTIO 

TTFSSA 
8) DEFAU 

AVOID 
"9X~A NT 

ALPHA 
AS A 
KEWO 
INDIC 
NUMBE 
S T ^ r i 
A DE 
SPECI 
DEFAU 
SYNON 
NULL 
KEVWO 
NULL 
AN UN 
CALLS 
BE A 
WHEN 
ATTTT 
OR RF 

11) 

12) 

T3T 

ORD) . 
OF ASRAWI (0 

END-" "O'F"TTNE" 
THE CURRENT C 
TION. TO T 

BE c/frirnrurT 
FER LENGTH TH 
N WILL CAUS 
GT TO~B"E DISP 
LT KEYWORD EN 
ED AS PRIMOS 
GATTVF HEX AD 
BETIC CHARAC 
-KEYWORD. 
R"D ENTRIES IN 
IES ARE CON 
R OF SYNON 
FTCATTONSV H 
FAULT AND D 
FICATIONS FOR 
LT KEYWORD CFP 
YM CHAIN) . 
ENTRIES IN TH 
RTfS THAT HA 
ENTRIES WILL 
RECOGNIZED KE 
TO" CMDL$"A AN 

VOIDED, AS 
A -KEYWORD IS 
EXT" IS" FORCE D 
AD AS RAW TEX 

R AN OPTION TYPE 3F 
IN DI C A TO R "AND ANT~FU 
OMMAND LINE WILL ^ET 
URN OFF THE END OF 
TT~A~ K EY~ 0 F~~A *"R S T T "0 R 
AT IS TO SMALL TO CO 
E THAT OPTION TO 3E 
LAVED'. 
TRIES THAT HAVE A NU 
MAY INTERCEPT THE*! A 
ECTMAL OPTION "TH AT 
TERS (EG. -FF) WILL 

THE KEYWORD TABLE W 
SIDERED SYNONYMS. 
YMS^ EACH HAVING 
OWEVER/TF A KEYWORD 
EFAULT PROCESSING IS 
THE SYNONYMS WILL 

TION ALWAYS IMPLIES" 

FAULT PROCESSING IS IN 
IT~WER"E"P7TEC EET5TFTBTTTT 

AJ-RAWI) WILL TURN ON 
R T H E R ATT EM P T S T 0~R~E A D" 
URN AN END OF LINE 
LINE INDICATOR CMDLSA 
ASNEXT.~" 

NTA1N THE TEXT OF AN 
TRUNCATED AND AN ERROR 

MERIC OPTION SHOULD BE 
S REGISTER SETTINGS. 

CONSISTS OF " W L Y ~ 
ALWAYS BE INTERPRETED 

TTH THE" SAME KEYWORD 
A KEYWORD MAY HAVE ANY 

DIFFERENT OPTION 
W1 T H S Y NWY'ff S I S " A L"S 0" 
IN EFFECT, THE OPTION 
BE IGNORED (IE. A 

THE FIRST KEYWORD IN A" 

ONLY PERMITTED FOR 
S OT A $ 0 P T \TT A CL 0 T H E R 
A MISSING OPTION OR 

COMMAND LINE "SHOULD 
0 PERFORM A LOOK-AHEAD 

E COMMAND LINE ARE 

VE AN "OPTION STATU 
BE TREATED AS EITHER 
YWORD. 
D RDTKSS ON THE SA"ME 
CWDLSA USES RDTKSS T 

ENCOUNTERED. 
_TO""UP"P'Etr "CA'SE UNLESS ENCLOSED I N " QUOTES 
T (ASRAWI ) . 

TCWLTST FOTmATTT 

THE KWLIST ARRAY CONSISTS OF THREE SECTIONS, THE FIRST SECTION 
COTTT A INS TDWRTJi rTN F OR MAT I O N , THE SECOND CO NT AIN S "THE KEYWORD E NTRX 
TABLE, AND THE THIRD CONTAINS THE DEFAULT L I S T . 

"CONTROL - rNTDWATION : 

WORD 1 = NUMBER OF KEYWORD ENTRIES IN TABLE, MUST BE .GT 

WORD 2 
7TTR0 7" ~ 
MAXIMUM 
. G E . 2 

T.EWGTH 
BLANKS. 

LENGTH OF KEYWORD TEXT IN CHARACTERS, MUST BE 
AND .LE. 80. ALL KEYWORDS MUST HAVE THE SAME 
THEREFORE IT "MAY BE NE C'E SS AR Y TO~PA D TKEMTJITH^ 

KEYWORD TABT.E" 

WORD 1,N TEXT OF KEYWORD, THE ACTUAL NUMBER OF CHARACTERS 
"MUST 'BE" "EQUAL" TO THE MAXTMUI K EYWORD" LENGTH." 

"PAGTT T T 
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•ffETffULT~CT5T7 

WORD 1 = NUMBER OF DEFAULT KEYWORDS, MUST BE . 6 E . ZERO 
— " — W O W \ T 7 J N ~ Z ~ W K F R ' E ~ W ~ TS EQUAL TO WOTD " D E L I S T OF ^ K E Y W O R D 

I N D I C I E S PREVIOUSLY DEF INED I N THE KEYWORD ENTRY 
T A B L E , THAJ^ WILL BE USED WHEN DE F AULT P_ROCESSING I S 
TN E F F E C T 7 A D E FAULT "KTTWJRD E RTRY MAT NOT HAVE "A N 
O P T I O N STATUS OF A$NONE. 

RinJTT WSTA1TE S7 

THE FUNCTION VALUE WILL BE FALSE IF ANY OF THE FOLLOWING ERRORS 

umnr 
BAD KEY. 
BUFFERS LENGTH LESS THAN ZERO. 
NAME TO LONG. (NAME T E X T ) 
UNRECOGNIZED KEYWORD. (KEYWORD TEXT) 
B~A~D K f c Y W O F D " O P T I O N . (OPT ID N " T E X T ) 
M I S S I N G KEYWORD O P T I O N . 
NO. OF KEYWORD E N T R I E S MUST BE . G T . Z E R O . 
WAX K 'EYWK D~CTf N GT H'" W U S T BE . G E . ~ 2 A~N D . L E . " " " 8 0 

P"AGT: T5" 



APPLICATIONS LIBRARY 

1ST CHARACTER OF KEYWORD MUST BE • - » . (KEYWORD TEXT)_ 
TTTI?0 in) "^ r r r i ^0T"F lE _ 7r~NUMBERV ^(KEYWORD TEXT) 
KEYWORD INDEX MUST BE . G T . ZERO. (KEYWORD TEXT) 
WIN CHARACTERS TO MATCH MUST BE . L E . MAX KEYWORD LENGTH 
CKEYWO"RD~TEXT)~ " " 
INVALID OPTION STATUS. (KEYWORD TEXT) 
INVALID OPTION TYPE. (KEYWORD TEXT) 

" T O T O F " D T F f t o r r s " M U s ~ r B t . GT~ Z E R O . 
DEFAULT NOT DEFINED IN KEYWORD LIST. (DEFAULT INDEX) 
INVALID DEFAULT OPTION STATUS. (KEYWORD TEXT) 
MTR~CHARACTER"S TO-MATCH MUST "BE .GE~.~"Z\ (KEYWORD TEXT) -

UNDETERMINED ERROR. (TEXT OF LAST KEYWORD OR OPTION READ) 

SAMPLE PROGRAM: 

$ 1 
C 

TFST"FirOG'RA"H FOR"CM'DL$A 

I M P L I C I T INTEGER*? ( A - Z ) 
rNTEGER*4~"VA L 0"E"~ 
DIMENSION B U F F E R ( 1 0 ) , K W L I S T ( 1 2 8 ) , I N F O ( 1 0 ) 

MSERT SYSCOM>A$KEYS 

DATA KWLIST / 1 1 , 1 
* 

* 
* 
* 

* 
* 
* 

* 
* 
* 

* 
* 

"*ANY TEXT • 
' -NDFCTMAL » 
' -OCTAL ' 
•-NOCTAL ' 
•-HT5CADECIMAL ' 
' -NHEXADECIMAL • 
'-NAME » 
•-MAYBE ' 
'-NONE ' 
' - Q U I T ' 

' - T I T L E • 
4 , 1 , 2 , 8 , 9 9 / 

Ttr 

w 
15 

•20 

10: 

, 1 A 
, 2 / 2 7 
, 3 , 2 , 
, 4 , 3 , 
, 5 , 2 , 
, 6 , 3 , 

, 8 , 6 , 
, 9 , 5 , 
, 1 0 , 2 
, 99 , -2 

A$REQD, 
A~$OPTL_, 
ASREQD, 
ASOPTL, 
ASREQD, 
A$OPTL, 
ASREQD, 
A10 PTC, 
ASNONE, 
, ASNONE 
7AS0PTL 

ASNAME, 
A $ NDEC, 
A$OCT, 
ASNOCT, 
A'SH'EX, 
ASNHEX, 
ASNAME, 
A~SN"A"ME," 
A $ N 0 N E , 
,A$NONE, 
,ASRAWI , 

BUFLEN = 20 
KEY = ASREAD 
IT-CC"MTJLrA~(K"E Y7<W L I ST 7KWI NDX, BU F F ER ,BUF LE N, TY PE^V ALTJE;i N TO) ) 

GO TO 15 
PRINT 99 
FCTWAT ( 7 r TR Y ! ' ) 

I F 
T T 

A GAT N T TURKEY 
CALL EXIT 

( K W I N D X . E Q . 1 0 ) CALL EXIT 
(K'JITJTJX.NE. ASNONE) GO~T0~2tJ"~ " ~ 

KEY = ASNEXT 
GO TO 10 

"KEY = TTSRTATT " " -~ " — 
PRINT 100 BUFFER,KWINDX,TYPE,VALUE,INFOd ) 
F0RMAK/1DA2/ 'KWINDX TYPE VALUE C HA R S ' / 2X, 4 ( I 3, 6X ) ) 
"GO TO TO " 

"PAGE 7T 
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END 
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A SUMMARY 

BE.OW IS 
ROJTINES, 
"WOTTNTE'S 

A BRIEF SUMMARY OF THE CALLING SEQUENCES FOR ALL THE 
A LISTING OF THE FILE S Y SCO*! >A$K EY S, AND AN INDEX TO 

A PPL IB 
ALL THE 

' " S T r r f f U L TNrG~~5"EinrFiTC ES~ 

1^ THE SUMMARY THAT FOLLOWS, THE TYPE CODES ARE DEFINED AS 

L = LOGICAL 
I = INTEGER (SUBJECT TO COMPILE TIME OPTION) 

T*2~^INTFGTR"*~? " ~ 
R = RFAL 
DP = DOUBLF PRECISION 

GR3UP NAME TYPE ARGUMENTS 

"SYSTEM" TTTOS $ A 
DELESA 
EXST*A 

~G END 17V 
OPENSA 
OPNPSA 

STRING 
" UNI T JfTf 

CSTRSA 
CSUBSA 

~FIL"LT7T 
FSUBSA 
G C H R $ A 

T S T R T T T 
LSTRSA 
LSUPSA 

~WCHR~$A~ 
MSTRSA 
MSUBSA 

_ "NLE'NTA' 
RSTRSA 
R S U 3 $ A 

~~SSTRSA~ 

OPNVSA L 

"WVPT7T"" L 

POSMSA L 
""RFD'STA C 

RWNDSA L 
TEMPSA L 

~7FRT $ A L~ 
TSCNSA L 

"L 
L 
L 
I -

L 
I 
L ~~ 
L 
L 
X 
1*2 
1*2 
~I*? 
L 
L 

"(UNI 
(NAM 
(NAM 
(UNI 
(OPN 
(MSG 
NTML 
(OPN 
VERK 
(MSG 
NAML 
(POS 
(UNI 
(UNI 
(TYP 
(UNI 
(KEY 
LEV, 
(UNI 
(A ,A 
(A,A 

"CN'A'n 
(STR 
(FAR 
(KEY 
(A ,A 
(A ,A 
(TAR 
(A ,A 
( A , A 
(NAM 
(STR 
(STR 
CSTR 

T) 
E,NAML 
E,NAML 
T ) 
KEY+TY 
,MSGLE 
EN,UNI 
KEY+TY 
EY,wlT! 
/MSGLE 
EN,UNI 
KEY,UN 
TVPOS) 
T) 
KEY+UN 
T) 
,UNITS 
CODE) 
T) 
L E N , B , 
LEN,AF 
E7N'A^L 
1NG,LE 
RAY,FC 
7STRTN 
L E N , R , 
LEN,AF 
RAY,TC 
L E N , B , 
LEN,AF 
ETN'ATTL 
ING,LE 
ING,LE 
ING,"L~E 

ME,NAMLEN,UNIT) 
Y+UNTKEY,NAME, 

EN) 
EN) 

P<EY + UNTKEY,NAi 
N,OPNKEY+TYPKE 
T) " " " " 
PKEY+UNTKEY,NAME,NAMLEN,UNIT, 
ME,RETRYS) 
N,OPNXEY + n P K E 
T ,VERKEY,^T IME 
I T , P O S ) 

Y+UNTKEY,NAME, 
,RETRYS) 

TKEY,NAME,NAML 

, E N T R Y , M A X S I Z , 

E N , U N I T ) 

ENTSIZ ,MAXLEV, 

BLEN) 
C,ALC 
E H , C H 
NGTH, 
HAR) 
G, L EN 
BLEN, 
C, ALC 
HAR,F 
BLEN) 
C, ALC 
E T̂) 
NGTH, 
NGTH, 
NGTH, 

, R , B L E N , B 
AR) 
FCHAR,LCH 

G T H )— 
FCP,LCP) 
, B , B L E N , B 
ARRAY,FCH 

FC,BLC) 

AR,F ILCHR) 

FC ,BLC ,FCP,LCP) 
AR) 

, B , B L E N , B F C , B L C ) 

COUNT) 
FCHAR,LCH 
COUNT,TIL 

AR,COUNT) 
CHR) 

PA G F 7 T 
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SSUBSA 

USER QUERY 

T R E E $ A 

T Y P E S A 

R N A M S A 

SYSTEM INFO 

RNUM;$A 
YSNOSA 

C T I M $ A 

M A T H E M A T I C A L 

C O N V E R S I O N 

DATES A 

DOFYSA 

0 T IM $_A 

"E"OTT"S"A 
T I ft E S A 
R A N D $ A 

W D X S A 
C A S E $ A 
CNVASA 
C H V 6 $ A 
ENCDSA 
FDATSA 

PARSING 

FEDTSA 
FT IMS A 
C M D L $ A 

T R I N G , L E N G T H , F C H A R , L C H A R , C O U N T , F I L C H R ) 
N A M L E N , F S T A R T , FLEN) 
T R I N G , L E N G T H ) 
S G LE N , NAMKEY,M AME,NAMLEN ) 
S G l E N , N U M K E Y , V A L U E ) 
S G L E N , D E F K E Y ) 
r-o 

M) 
T" 

TR I N G , L E N G T H ) 
MA M E , N A M L E N , V A L U E ) 

U E , N A M E , V A M L E N ) 
:Y ,_NAWE,NAMLEN,VALU i 
• Y , V A LU E , N A M E , V A M L E I 
r , W I D T H , D E C V . A L U E ) 
) D , D A T E ) 
,W , 
D , D A T E ) 
D , D A T E ) 

' D , T I M E ) 
U/LIST , K W I N f ) X , 0 P T B U F , B U F L E N , O P T I O N , 
Kv/JNFO) 

"P7TST W 
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4.2 SYSC3M>ASKEYS 

: ASiCEYS, APPLIB>SOURCE, ELS , 0 1 / 0 9 / 7 9 
: INSERT FILE FOR MNEMONIC APPLIB KEYS ( F I N ) 
r COPYRIGHTS 9 7 7 / PR1 ME COMPUTER, I N C . , "FRAMIN6HAM, VIA 

NOLIST 

WT^C +~8~DOTYrA,DATE$A,EbAT$A,TIME$A,CTlM$A,DT IM$A,RNDI$A,RAND$A/ 
FEDT*A,FTIM$A,FDAT*A 

* * * * * * * * * * * * * * * * * r * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
* * 
* KEY DECLARATIONS (TABSET 6 1 7 ) * 

T N T E G TR *7~ATRT"£T)7* f W I T~~K% R D W R/A* S A M F , A"J D A M~F , A $ N V E R , A~ $ V N E W , A $ 0 \J A P~ 
X AJV0LD,ASABS ,A$REL ,A$DEC ,A3>0CT ,Ai>HEX ,A$NDEF,ASDNO , 
X ASDYES,ASFUPP,A$UPLW,A$RAWI,A$NONE,A$OPTL,A$REGD,ASNDEC, 
X ATN0CT7AT1THTX,A$NAME,A$NUMB^A$NFXT,ArRSET7A$RC^D,A$NKWL7 
X ASNOVF,A$TREE,A$DLAY,A$NUFD,A$NSEG,AJCUFD,A$DECZ,ASDECU, 
X A$OCTZ,A$HEXZ,A$RGHT,A$LEFT,AJCNTR,ASBACK,A$FLOW,ASBIN, 
X AWBTR ~ ~ " ~ " 

PARAMETER 
X 

XTY~DTF I NIT IONS (TABSET 6" 11 " 7 8 6 9 ) 
X / * 
X / * * * * * * * * * * * * * * * * * * * * * OPEN$ A 

~X" ~/ *~* *~*~* * * * * * * * * * *"* * *~* * * 0 PNP & A 
X / * * * * * * * * * * * * * * * * * * * * * OPNVJA 
X / * * * * * * * * * * * * * * * * * * * * * OPVPSA 

~~X 7 *• * * *~* *"*"*"* * * *_* * *wwk *~* * T EM P $ A 
X / * * * * * * * OPNKFY 
X ASREAD = 1 , / + READ 

"A $1.1 "RTT"~= ~T, / * WRITE 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * *~*~* * 
* * * * * * 

*7 
* / 
* / 
*7 
* / 
* / 

> / 
* / 
* / 
* 7 
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ASRDWR = 3,, 

-JTT 

r* 
/ * 

A $ S A M F = 
A $ D A M F = 

ASGETU = 

_ / * 
* * * * * * 

/ * 
/ * 

ASNVER 
ASVNEW 
ASOVAP 
AS'VOLD 

0 , 
^2 0 0 0 , 

* * * * * * 

: 4 0 0 0 0 , / * 
* * * * * * 

T ; /* 
?, / * 
3, / * 
4, " 7 * 

/ * 
/ * 
7**" 

/ * 
/ * 

* * * * * * * * * * * * * * * * * * * * 
_ _ _ _ _ _ 

A$ABS = 1 , / * 
A$REL = Z, / * 

* * * * * * * * * * * * * * * * * * * * 
* * * * * * 

X 
V 

X 
X" 
X 
X 

~x~ 
X 
X 

"X" 
X 
X 
X 
X 
X 

7T$NDEF ^ " ^ 1 7 
ASDNO = 0 , 
AJ.DYES = 1 , 

/* 
/* 
I* 

READ/WR I T E 

TYPKEY ****** 

OPEN NEW SAM FILE 

OPEN NEW DAM FILE 
UNTKEY ****** 

OPEN AND GET UNIT 

VERKEY ****** 

NO VERIFICATION 

VERIFY NEW FILE (OK TO MODIFY) 

ASVNEW + OVERWRITE/APPEND OPTION 

VERIFY OLD FILE (DO NOT CREATE NEW) 

R P 0 S $ A * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

WSTE7" ****** 
ABSOLUTE POSITION 

RELATIVE POSITION 

YSNOSA * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

DEFKEY ****** 

1.O~DTFTUTT~ 
D E F A U L T = "NO 1 

D E F A U L T = 'YES* 
/ * 
/ * 
/ * 

T * 

* * * * * * * * * * * * * * * * * * * * 
* * * * * * * * * * * * * * * * * * * * 

ASDEC = 1 , 
A$0CT = 2 , 

"A$HTX~ = 3 , 
A $ B I N = 9 , 

* * * * * * 

/ * 

/ * 
~ " / * 

/* 
/ * 
7~«" 
/ * 
/ * 

* * * * * * * * * * * * * * * * * * * * 

T~r*~K% tit c 
X 
X 

" X " 
X 
X 

T 
X 
X 

/ * 
/ * 

/* 

A$OCT = 2 , 
ASHEX = 3 , 

"ATBTTJ ^97 
ASDECZ = 4 , 
ASOCTZ = 5 , 

TTRTxT" = 6 , 
ASDECU = 7 , 

~ATFTN"Z~^"B7" 

* * * * * * 
/ * 
/ * 
/ * 
/ * " 
/ * 
/ * 
/"* 
/ * 

RNUM$ A * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
CNVA$A * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

"N'UWK'E'Y--**nr*ir-
DECIMAL 
OCTAL_ 
HEXADECIMAL 
BINARY 

CNVBSA * * * * * * * * * * * * * * * * * * * * * 

NUMKEY ****** 
DECTM"AL~,LEFT PADDED W I T H " BLANKS 
O C T A L , LEFT PADDED WITH BLANKS 
H E X A D E C I M A L , LEFT PADDED WITH BLANKS 
B T N ~ A R T ; ~ L E F T~PA DD~ED—W ITH~RITANKS 
D E C I M A L , LEFT PADDED WITH ZEROS 
O C T A L , LEFT PADDED WIT- i ZEROS 
H~E X A D E C _ MA L , L E FT PAD D E D~ WTHT Z E R OS 

7* 
/ * 
/ * 

7 * 
/ * 
/ * 

UNSIGNED D E C I M A L , LEFT PADDED WITH 
BLANKS 

" B l N X R Y , LEFT PA~DDTD" WIT R— ZTROS 

* * * * * * * * * * * * * * * * * * * * 
* * * * * * 

ASREAD = 1 , / * 
y A~WETT~=~T, / * 
X A $ R S E T = 3 , / * 
X / * ASRAWI = 4 , / * 
„ mHKUL ~=~5~, / * 

CMDL$ A * * * * * * * * * * * * * * * * * * * * * * * 
KEY * * * * * * 

READ NEXT ENTRY I N COMMAND L I N E 
"RE A"D F"I P S T~Ff\l T R Y I 'N - N EX T~ L I N E 
RESET TO B E G I N N I N G OF COMMAND L I N E 
READ RE^AIMDER OF L I N E AS RAW TEXT 
ACCEPT NEW KEYWORD L I S T 

* * * * * * * * * 

* 
* 
* p 

* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* . 
* 
* , 

~*~ 
* 
* 
* 
* 
* 
* 
* 
* 

__ 

* 
* 
* 
* 
* 

^* 
* 
* 

* 7 
* , 
* 

~* 
* 
* 

~*~ 
* 
* . 

__ 

* 
* 
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X 

X " 
x 
X 

T 
X 
X 

ASRCMD = 6 , 
7*~ 
/ * 
/ * 
/ * 
/ * 

ASDFC 
ASOCT 
A$HDT 
ASRAWI 
ASNDEC 
ATNTOXT 
ASNHEX 
A&NAME 
AS¥TflT~ 

= 2 , 
= " 3 , 

= 5 , 

= 7 , 

ASNBIN = 1 0 , 
* * 

/ * 
ASNON'F 
ASNAME 
A $NUMB 

TffflSVf 

^ - T J 7 ~ 
= 8 , 
= 9 , 

ASNONE 
T 7 

ASREQD = 2 , 

/*_ 
* * * * 

/ * 
/ * 
/ * 
/ * 
/ * 

- 7 * 

/ * 
/ * 
/ * 
/ * 

* * * * 
— / * 

/ * 
/ * 
/ * 

* * * * 
/ * 

— 7 * -
/ * 

X 
X 
X 

™jr 
x 
X 

~r 
x 
x 

~X~ 
X 
X 

/ * 
7 * 

/ * 
/-* 

/ * 
/ * 

* * * * * * * * * * * * * * * * * * * * 
* * * * * * 

ASFUPP = 1 , / * 
"""ATOFLW = 2 ; 7 * 

ASRAWI = 4 , / * 

* * * * * * * * * * * * * * * * * * * * 
* * * * * * 

— / * 
/ * 
/ * 

- — / * • 
/ * 
/ * 

-MrnrET~= 
A$NUFD = 
ASNSEG = 
"X$ C "OTTT~=" 
ASDLAY = 
A$BACK = 

2, 
3, 
4, 
5, 
6, 

FIRST TOKEN IS COMMAND (NO ' -' >_ 
DPTYPE ****** 
DECIMAL OPTION 
OCTAL OPTION 
HEXADECIMAL OPTION 
OPTION IS RAW TEXT 
NAME OR DECIMAL OPTION 
"NAME-OP OCTAL OPTION 
NAME OR HEXADECIMAL 
NAME 
BINARY OPTION 
NAME OR BINARY OPTION 
OPTION ****** 
NO OPTTON-pftESENT 0"R~ NJ LL" OPT ION 
OPTION IS A NA^E 
OPTION IS A NUMBER (DISIT STRING) 
NUMERIC OVERFLOW ~ 
STATUS ****** 
NO OPTION TO FOLLOW KEYWORD 
0 P T f 0 N~ M AT OR f A f "MOTF 0L L"0W KEYWORD 
OPTION MUST FOLLOW KEYWORD 

R N A M $̂A * * * * * * * * * * * * * * * * * * " * * * * * * * * * *"* * **T 
NAMKEY * * * * * * 
FORCE UPPER CASE 
READ~ U'PPFR""A'ND LOWER" CTSE 
READ REST OF LINE 

TSCNSA ******************************** 
KEY ****** 
"ALL FNTRIES IN7\ TREE 
DO NOT SCAN SUBUFDS 
DO NOT SCAN SEGDIRS 
"DO NOT SCAN SUBUFDS OR SEGDIRS 
STAY AT DIRECTORY WHEN GOING UP TREE 
BACK UP ONE LEVEL <FOR ERROR HANDLING) 

I* 
/* 

******************** 

^$~RGTTT 
ASLEFT 
ASCNTR 

= 1 T 
= 2 , 
= 3 , 

* * * * * * 
/ * 
/ * 
/ * 

/ * 
/ * 
7 * 

/ * 
7 * 
/ * 
/ * 

7 * 

* * * * * * * * * * * * * * * * * * * * 
* * * * * * 

A $ F D PF~=~ 1~ / * 
A $ F L 0 W = 5 / * 

* * * * *~*-* * *• * * *"*~*~* if *~* * * 
* * * * * * 

ASBIN = 9 , / * 
AT DTC =~"\ 7 '/ * 

J STRSA * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
KEY * * * * * * 
RTGXT JUSTIFY" - • -
LEFT JUSTIFY 
CENTER 

C A S E $ A ******************************** 
KEY ****** 
FORCE UPPER -CASE 
FORCE LOWER CASE 

TYPES A- **** ** *~*~* ** 
KEY ****** 
BINARY NUMBER 
DECIMAL NUMBER~ 

******* ****-**** * * * * * * 

* 

* 
* 
*, 
* 
* 

* 
*, 
IT 
* 
* i 
* 
* 
* 
* 
* 
* 

* 
* 
*~ 
* 
* 

* 
* 
~* 
* 
* 
"*; 
* 
* 
~*-, 
* 
* 

* 
* 
~* 
* 
* 

~*~ 
* 
* 
* 
* 
*, 
~*; 
* 
* 
* 
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X /* ASOCT = 2, 
f* A$HEX ^~TJ 

/* OCTAL NUMBER 
^RrO"DTC"lTfAr^ 

NAME 

* / 
T~ f* A $ H E X = 3 , ~T*~~ HEXADECIMAL NUHBER *T 
X / * ASNAME = 8 / * NAME * / 
X / * * / 

"x / * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * _ *^** * _ * : * * *~*~** * T * * * * * * * * i r*"*~*int i r 
L I S T 

* / 

"FAirr •^zr 
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4.5 ROUTINE INDEX 

TWB~$7r~zr~7rr 
C S T R S A - 3 2 
C S U B S A - 3 3 

ZTIMSA - "5"5~ 
DATESA - 56 
DELESA - 12 

DTI MSA - 5 8 
FDATSA - 5 9 

TNfDTA ~ 6"?r 
EXSTSA - 13 
FDATSA - 69 

TFDTSA - > 0 
FILLSA - 34 
FSUBSA - 3 5 

GCHRSA - 36 
G E N D S A - 1 4 

"3nSTRTR~=~37" 
LSTRSA - 38 
LSURSA - 39 
MCHRSA - 4TT 
M S T R S A - 4 1 
M-SUBSA - 42 

TTTENSA - 43" 
OPEN T.A - 15 
OPNPSA - 16 

TXPWSA - 17" 
0'PVP*A - 19 
POSNSA - 21 

"RANDSA - 6~2~ 
R N A M S A - 5 1 
R N DI $ A - 6 3 

m u W s 7 T ^ " 5 T 
R P O S S A - 2 2 
R S T R S A - 4 4 

TTSTTBTA - 4 b 
RWNDSA - 2 3 
S S T R $ A - 4 6 

3~5~ITB$7T - " " 4 7 ' 
TEMPSA - 24 
TIMESA - 60 

TRFET7T -—4"8~ 
T R N C S A - 2 5 

C A S E $ A - 6 5 T S C N S A - 2 6 
" C L 0 " " S T A T ^ " " 1 1 T'YPE'SA " - 4 9 
C M D L S A - 7 3 U N I T S A - 2 9 
C N V A S A - 6 6 Y S N O S A - 5 3 

P"A"G E 8T 
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JIMMY RF77 ' 0 1 / 2 6 / 8 0 16119 PRT073 

*********************************************************** 
************************************************ * * ************ 

** * 
* * * 
* * 

********************* 
***************** 

* * 
* * 
* * JJJ M M M M 
* * 
* * 
** 

MM MM MM MM Y Y 
M M M M M M Y Y 
iw M M M M M Y 

* * 
* * 
** 

J J 
J J 
JJ III 

M 
M 
M 

M 
M 
M 

M 
M 
M 

M 
M 

M 

Y 
Y 
Y 

* * 
* * 
* * 
* * 
* * 
** 
** 
** 
** 

RRRR 
R R 

R R 

Fc 77777 
7 

7 

77777 
7 

7 
RRRR 
R R 
P R 

FFf 7 7 

* * 
• * 
** 
* * 
** * 
** * 

******************************************************************************** 
******************************************************************************** 
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DATE: AUGUST 16, 19 79 

TO: 

FROM: 

SUBJECT: FORTRAN-77 FOR REV. 17.OA 

REFERENCE: NONE 

ABSTRACT 

TFIS MEMO DESCRIBES THE OPERATING PROCEDURES OF THE NEW FORTRAN-77 
COMPILER. IN PARTICULAR, THE COMMAND LINE OPTIONS OF THE NEW COMPILER 
ARE LISTED AND NOTES ON THE USE 0^ THE COMPILER ARE FURNISHED. THIS 
INFORMATION WILL ALLOW USERS ALREADY FAMILIAR WITH FORTRAN-77 TO 
COMPILE, LOAD, AND EXECUTE THEIR PROGRAMS. USERS NOT FAMILIAR WITH THE 
FORTRAN-77 LANGUAGE SHOULD READ THE FORTHCOMING USER'S MANUAL. 
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1 F77 COMPILER OPTIONS 

c77 IS THE FORTRAN-77 COMPILER. IT IS INVOKED BY THE COMMAND 

F77 NAME C O P T I O N S J 

OPTIONS ARE PRECEDED BY A »-'. THE NAME MAY BE A PATH 
NEITHER IT NOR ANY FILE NAME MADE "ROM IT MAY EXCEED 32 

NAME* EUT 
CHARACTERS. 

THE 
-S» 

COMMAND LINE SYNTAX IS THE 
-3? AND -L OPTIONS ARE ALL 

SAME AS OTHER 
SUPPORTED. 

PRIME C O M P I L E R S : THi 

THE FOLLOWING OPTIONS ARE SUPPORTED: 

•XRE-

•NOXREF 

•OFFSET 

PRODUCE A CROSS-REFERENCE LISTING. (IMPLIES L) 
NO CROSS REFERENCE. 
PRODUCE AN OFFSET MA? I 

-EXPLIST 

-OPTIMIZE 

PRODUCE 
CODE IN 
EXECUTE 

A PSE 
L_NAM 
THE 0 

UDO-AS 
E ( IMP 
PTIMIZ 

SEME 
LIES 
ER P 

N L NAME 
LY 
L) 

HAS 

(IMPLIES L) 
LISTING OF THE GENERATED 

•NOOPTIMIZE 
•STATISTICS 
•RANGE 

D 0 N « T U 
PRINT 0 
COMPILE 

SE THE 
UT STA 
CODE 

0 P T I M 
TISTIC 
TO CHE 

IZER 
S A3 
CK 3 

OUT THE COMPILATION 
U3SCRIPT AND SUBSTR RANGES 

•UPCiSE 
•LCASE 
•SILENT 

MAP LOWER CASE TO UPDER CASE IN IDENTIFIERS 
UP DER AND LOWER CASE ARE DISTINCT IN IDENTIFIERS 
SUPPRESS LEVEL 1 (WARNING) ERROR MESSAGES 

-DEBUG PRODUCE 
DEBUGGE 
"FILENA 

A 

R LIS 
ME.DBG 

FULL 
TING 
") 

DEBUGGER (D3G) SYMBOL TABLE AND 
(DEBUGGER LISTING IS CALLED 

•64V 
•BIG 
•NOBIG 

DRODUCE 
DENOTES 
ASSUMES 

V-MOD 
THAT 
ARRAY 

E CODE 
ARRAYS 
S ARE 

MAY 3E LARGER THAN 1 
LESS THAN ONE SEGMENT 

SEGMENT 

•PRODUCTION 
•INTL 
• I N T S 

P R O D U C E 
M A K E IN 
M A K E IN 

"PROD 
TEGER* 
TEGER+ 

UCTION 
4 THE 
2 THE 

DErA 
DEFA 

BUGGER SYMBOL TABLE 
ULT 
ULT 

•LOGL 
•LOGS 
•DOl 

MAKE LO 
MAKE LO 
CAUSES 

GICAL* 
GICAL* 
ALL DO 

4 THE 
2 THE 
LOOPS 

DECA! 
DE~A! 
TO BE AT LEAST ONE TRIP 

ULT 
,ULT 
P.; 

•DYN^ 
•SAVE 

ALLOCATE LOCAL VARIABLES ON THE STACK. 
ALLOCATE LOCAL VARIABLES IN STATIC SPACE 

THE DEFAULT OPTIONS AS DISTRIBUTED ARE *-B YES -L NO -64V -OPTIMIZE 
-UPCASE -INTL -LOGL -NOBIG'. THE DEFAULT OPTIONS MAY BE CHANGED 3Y 
USE CF THE PROGRAM F77DF, WHICH IS FOUND IN THE TOOLS UFD. 

EXAMPLE: 

'77 FQO -L YES -INTS 
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WILL COMPILE FOO TO PRODUCE AN OBJECT FILE NAMED 6 FOO AND A LISTING 
FILE NAMED L_FOO. 
WILL BE ASSUMED TO 

INTEGERS WILL 
EE LCSICAL*4, 

3E ASSUMED TO BE INTEGER*2, LOGICALS 
AND THE CODE WILL 3E OPTIMIZED. 

EACH COMPILATION PRODUCES TEMPORARY FILES (NAMED "T$XXXX") IN THE 
CURRENT WORKING DIRECTORY. THESE ^ILES ARE NORMALLY DELETED AT THE 
END CF THE COMPILATION. 

iRROR MESSAGES 

ERROR MESSAGES ARE WRITTEN TO THE TERMINAL AND TO FILENAME.ERROR. 
rOU& LEVELS OF ERRORS ARE REPORTED: LEVEL 1 IS A WARNING, LEVEL 2 IS 
AN ERROR THAT HAS BEEN FIXED, LEVEL 3 IS AN ERROR THAT HAS NOT BEEN 
rIXED, AND LEVEL 4 IS AN ERROR THAT PREVENTS CONTINUED COMPILATION. 
ANY ERROR OF 
DETECTED PRIOR 

LEVEL 
TO THOSE 

PREVENTS 
PHASES. 

OPTIMIZATION AND CODE GENERATION IF 

3 PROGRAM LOADING 

AT REV. 17.C THE F77 
THUS, T^E SEGMENTED 

COMPILER OUTPUTS V-MODE 
LOADER (SEG) MUST BE USED 

CODE EXCLUSIVELY. 
TO LOAD THE OBJECT 

MOCULES 
NEEDED. 

PRODUCED BY THE COMPILER. ONLY THE STANDARD LIBRARY IS 

4 MISCELLANEOUS NOTES 

4,1 CROSS-REFERENCE OPTION 

THE CROSS-REFERENCE OPTION MAY CAUSE THE COMPILER'S 
VIRTUAL SYMBOL 
PROGRAMS. 

SPACE TO OVERFLOW FOR VERY LARGE SOURCE 

4.2 DBG INTERFACE 

THE LINE NUMBERS GIVEN IN DBG REFER TO THE LINE 
NUMBERS FOUND IN THE DEBUGGER LISTING FILE (NAMED 
"FILENAME.DBG"). THESE NUMBERS WILL DIFFER FROM THOSE 
OF THE SOURCE IF "SINSERT" STATEMENTS ARE USED, SINCE 
THE INCLUDED TEXT WILL APPEAR IN THE DEBUGGER LISTING. 

SINCE COMPILATION IN DEBUG MODE PRODUCES EXTRA 
INFORMATION IN THE BINARY AND SEG 
PRODUCING THE DEBUGGER LISTING 
"-DEBUG" OPTION FOR LARGE PROGRAMS MAY REQUIRE 

FILES IN ADDITION TO 
FILE, USE OF THE 

SIGNIFICANT AMOUNT OF DISK SPACE. 

AT REV 17_. 0 , USE OF DBG ON PROGRAMS IN WHICH MULTIPLE 
EXTERNAL" "PROCEDURES EXIST IN A SINGLE SOURCE FILE IS 
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NOT SUPPORTED. 

4.3 SEGMENT USAGE 

COMPILATION OF F77 PROGRAMS 
AND 4027. IN USER PROGRAMS 
ARE USED - IN DESCENDING 

USES SEGMENTS 4004-4007 
SEGMENTS 4027 THROUGH 4010 
ORDER - AS THE SYSTEM FREE 

STORAGE POOL (IN WHICH ALLOCATE 
OPERATE AND IN tiHICrt SOME 
TEMPORARIES ARE ALLOCATED). 

AND FREE REQUESTS 
COMPILER-GENERATED 
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RPS FOR REV. 17 

DATE: APRIL 5, 1979 

TO: 

FROM: 

SU3 JEC'T: RPG FOR REV. 17 

REFERENCE: NONE 

ABSTRACT 

THIS DOCUMENT DESCRIBES THE ENHANCEMENTS AND MODIFICATIONS TO THE PRIME 
RPG-II COMPILER AND RUNTIME LIBRARIES FOR REV 17 RELEASE. THE 
ENHANCEMENTS THAT HAVE BEEN INCLUDED ARE REDUCTION IN AN RPG-II PROGRAM 
WORKING SET SIZE, BIT OPERATIONS, ZONE/DIGIT FUNCTION FOR ROTH INPUT 
AND CALCULATIONS, INCREASED FUNCTIONALITY 3F EDIT CODES AND OUTPUT 
PRINTING SUPPORT. 
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T A B L E 0 F C O N T E N T S 

SUBJECT PAGE 

COMPILER RE VIS 10 
WORKING SET 

NS 
SIZE REDUCTION 

1 -

INDICATOR SUMMARY 
ERROR MESSAGE ADDITIONS 

RUNTIME LIBRARIES 

1 -

2 -

2 
2 

11. 
INPUT 
TABLE 
TABLE 

ZO 
OF 
OF 

NE7 
EQ 
EQ 

DIGIT SPECIFICATION 
UAL DIGITS 
UAL ZONES 

CALCU 
OVERP 
EDIT 

LAT 
PIN 
FOR 

ION 
T F 
MAT 

ZOK'E OPERATIONS 
UNCTION On OUTPUT 

8 - 9 
10 
10 

FILE NUMBER ASSIGNMENT 
CALCULATION BIT OPERATIONS 
RUNTIME ERROR MESSAGES 

10 -
10 
11 
11 

TAR FIXES SINCr REV 16.0 11 - 13 
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COMPILER REVISIONS 

A. WORKING SET 

THE REV17 PPG COMPILER DETERMINES DURING COMPILATION WHETHER OR 
NOT CERTAIN PORTIONS OF THE RUNTIME LIBRARY NEED BE INCLUDED IN 
THE PROGRAM'S MEMORY IMAGE. MODULES WHICH ARE DETERMINED BY 
THE COMPILER AS 
RPG PROGRAM ARE 

NOT TO BE REFERENCED DURING THE EXECUTION 
SATISFIED 3Y A ONE WORD ENTRY POINT. 

OF AN 

THE ACTUAL REDUCTION IN SIZE OF EACH RPG PROGRAM DEPENDS ON THE 
FUNCTIONING OF THE PROGRAM. WITHOUT USING MIDAS FILES, PACKED 
BINARY DATA, PACKED DECIMAL DATA, THE DEBUG OPTION, THE DISPLAY 
OPTION, THE SPECIAL 
OPERATIONS, PROGRAM 
BY MORE THAN 3 0,00 0 

FILE TYPE, THE ZONE OPERATIONS, AND THE BIT 
SIZE OF A REV17 RPG PROGRAM WILL BE REDUCED 
WORDS. THE ACCOMPANYING CHART INDICATES 

THE APPROXIMATE SIZE OF EACH MODULE SET THAT MAY OR MAY NOT BE 
INCLUDED BASED ON THE FUNCTION OF THE PROGRAM. 

FUNCTION 
PACKED BINARY 
PACKED DECIMAL 

SIZE 
1276 
1173 

IN OCTAL WORDS 

DSPLY OPERATION 
DEBUG OPERATION 
EXTERNAL SUBROUTINES 

63 P 
10 75 
250 + SUBROUTINE SIZE 

KIDA FUNCTIONS -
(CHAIN, MIDAS FILES) 
ZONE OPERATIONS 

?550u 
11 12 

BIT OPERATIONS 
TABLES 

?35 
1530 

TO BUILD AN RPG PROGRAM UNDER REV17 
0K A LOAD 
$ MODE D6AR 
$ DC 
fc LOAD B_PROGRAM NAME 
$ LIB RPGLIB 
$ LIB KIDALB 
$ LIB 
$ SAVE ^PROGRAM NAME 

(IF MIDAS FILES ARE USED) 

LOAD_CO^PLETE 
$ MAP FT PRO GRAM NAME 
i QUIT 

0KZ 

NOTE THE UNDERSCORED PORTIONS ARE PROMPTED BY THE SYSTEM 

B. INDICATOR SUMMARY ON COMPILER GENERATED LISTING OF THE RPG 
PROGRAM 

THE REV17 RPG COMPILER GENERATES ADDITIONAL INFORMATION ON THE 
OUTPUT LISTING. DURING COMPILATION, THE COMPILER KEEPS TRACK 
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OF INDICATORS ASSIGNED AMD USED AND AT THE CONCLUSION OF THE 
COMPILATION, CORRELATES THIS INFORMATION. THE INDICATOR 
SUMMARY INCLUDES A LIST OF INDICATORS ASSIGNED, INDICATORS USED 
TO CONDITION OPERATIONS, INDICATORS ASSIGNED BUT NOT USED TO 
CONDITION OPERATIONS,, AND 
OPERATIONS BUT NOT ASSIGNED 

INDICATORS USED TO CONDITION 

C. ERROR MESSAGE ADDITION 

MESSAGE: END POSITION TOO LOW 
MEANINGi THE LENGTH OF THE FIELD TO BE OUTPUT IS GREATER THAN 
THE SPACE ALLOCATED BY THE RPG PROGRAM. 
SEVERITY.: ERROR. 
SPECIFICATigN_TYP£i OUTPUT. 
CORRECTION: ADJUST THE END POSITION OF THE OUTPUT FIELD. 

II. RUNTIME LIBRARIES 

A. ZONE OPERATIONS 

1. INPUT SPECIFICATIONS 

CARD COLUMN 
C, Z, OR 
IDENTIFYING 

26 OF THE INPUT SPECIFICATIONS 
D. THE C IN 26 SIGNIFIES 
INDICATOR WILL BE TURMED ON IF 

MAY CONTAIN A 
THAT THE RECORD 
THERE IS A FULL 

CHARACTER MATCH ON THE SPECIFIED CHARACTER. 

EXAMPLE (19 - 2 7 ) : 

_Qi_li__l _i_li_Ql__!_C:_D 
19:20:21:22:23:24:25:26:27 COLUMN NUMBER 

MEANING! INDICATOR 01 WILL BE ACTIVATFD IF POSITION 
10 OF THE INPUT CONTAINS A CHARACTER D (:304). 

A 'Z' FOUND IN 26 WILL ACTIVATE THE INDICATOR DESIGNATED 
TF THE ZONE PORTION OF THE INPUT RECORD CHARACTER MATCHES 
THE ZONE PORTION OF THE CONTROL CHARACTER. 

EXAMPLE (19 - 2 7 ) : 

_Q-_2i_ : :_ : 9: :_Z:_D 
19:20:21:22:23:2 4:25 :26:27 COLUMN NUMBER 

MEANING^ INDICATOR 02 WILL BE ACTIVATED IF THE ZONE 
OF THE CHARACTER IN POSITION 9 OF THE INPUT RECORD 
MATCHES THE ZONE PORTION OF D. REFER TO THE TABLE OF 
FQUAL ZONF GROUPINGS. THE FOUR LEFT BITS OF THE 
EBCDIC BIT STRING FOR D ARE 1100. ANY CHARACTER WITH 
THESE SAMF FOUR LEFT BITS WILL ACTIVATE INDICATOR 0? 
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PROVIDED THE CHARACTER IS FOUND IN POSITION 9 OF THE 

INPUT 
ZONES 

RECORD 
ARE A , 

IN THIS CASE, 
C D, E, F, ! 

CHARACTERS 
H, AND I. 

WITH EQUAL 

A ' D ' FOUND I N 2 6 W I L L A C T I V A T E THE D E S I G N A T E D I N D I C A T O R 
I F THE D I G I T PORTION OF THE INPUT CHARACTER (THE FOUR 
RIGHT B I T S OF THE EBCDIC B I T S U I N G ) I S I D E N T I C A L TO THE 
D I G I T PORTION OF THE CONTROL CHARACTER. 

EXAMPLE ( 1 9 - 2 7 ) : 

_9i_3 
1 9 : 2 0 21 :22 

__l_5i I _ D : _ D 
2 3 : 2 4 : 2 5 : . 26 :27 COLUMN NUMBER 

MEANING: INDICATOR 03 WILL BE TURNED ON IF THE DIGIT 
PORTION OF THt CHARACTER FOUMD IN POSITION 5 OF THE 
INPUT RECORD 
CHARACTER 'D'. 
GROUPINGS, THE 

MATCHES THE DIGIT PORTION OF THE 
REFERRING TO THE TABLE OF EQUAL DIGIT 

DIGIT PORTION OF THE EBCDIC BIT STRING 
OF THE CHARACTER D IS 0100 
CAUSE THIS CHARACTER TO BE 
4 . 

THE CHARACTERS 
TURNED ON ARE D, 

THAT WILL 
M, U, AND 

N£I£S_QN_ZONE_0PERATI0NS 
A. UNLIKE A SYSTEM THAT EMPLOYS THE EBCDIC 

CHARACTER SET RATHER 
UTILIZING ANY ZONE 
RPG WILL RESULT IN 

THAN THE ASCII CHARACTER SET, 
OR DIGIT FUNCTIONS UNDER PRIME 

NEITHER A TIME NOP A SPACE 
SAVING. THE REASON FOR 
PROVIDE THIS CAPABILITY, 
TRANSLATED FROM ASCII FORM 

THIS IS THAT IN ORDER TO 
THE CHARACTERS MUST BE 
TO EBCDIC EQUIVALENT. 

B. BECAUSE THERE IS A GREATER VARIETY OF ASCII 
CHARACTERS THAN EBCDIC CHARACTERS, ANY ASCII 
CHARACTER 
GIVEN THE 

THAT DOES NOT HAVE 
VALUE OF AN EBCDIC 

AN EBCDIC EQUIVALENT IS 
PLANK CHARACTER. 
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TA3I.E OF EQUAL DIGITS 

CHARACTER: ASCII: EBCDIC BIT STRING: HEXIDEC-IMAL 
EQUIVALENT 

EBCDIC BIT STRING 
ASCII VALUE 

(SP) 24 0 
24 6 
25 5 
375 
26 0 

01000 00 0 
01010030 
01100 00 0 
1101000 0 
1111000 0 

4 0 
5 3 
6Q 
DO 
F J 

100 
120 
140 
320 
36 0 

A : 
J 
1 
/ 

B 
K : 
s 
2 

C : 
L 
T : 
3 : 

D 
|Vj 

U : 
4 : 

E : 
N : 
V : 
5 

F : 
0 : 
W : 
6 : 

G : 
P : 
X : 
7 : 

301 
: 31 2 
:261 
:257 

•302 
313 
•32 3 
76 2 

303 
:314 
32 4 
26 3 

304 
315 
325 
26 4 

305 
•316 
326 
:265-

306 
317 
327 
266 

307 
3 2 0 
330 
267 

11000001 
11010031 
11110001 
01100001 

11000010 
11010010 
11100010 
11110010 

11000011 
11010011 
11100 011 
11110011 

11000100 
1101010 0 
11100100 
1 1110100 

11000101 
11010101 
11100101 
11110101 

11000110 
11010110 
11100110 
11110110 

11000111 
11310111 
11100111 
11110111 

CI : 
D1 
F1 : 
61 

C2 
D2 : 
E2 
F2 

C3 
D3 
E3 : 
F3 

C4 
D4 : 
E4 
F4 : 

C5 
D5 : 
E5 : 
F5 

C6 : 
D6 : 
E6 : 
F6 : 

C7 : 

D7 : 
E7 : 
fy : 

301 
:321 
361 
:141 

:302 
•322 
:34 2 
.362 

:303 
:32 3 
34 3 
:363 

304 
32 4 
:344 
364 

:305 
:325 
.345 
:365 

306 
•326 
:34 6 
366 

.307 
32 7 
347 
36 7 

P A G E 



FOR R E V . 1 7 

C H A R A C T E R : / 
: 

H 
Q 
Y 
8 

I 
R 
Z 
9 : 

(CENT) 
i 

$ 

< ; 

* : 
X 

a : 

( 
) : 

+ : 
r • 

> : 

< : 
(B A R X : 
•7 ; 

" • 

\ s C 1 1 : 
' 

:31 0 
:321 
.331 
:270 

:31 1 
3?2 
332 
271 

33 6 
241 
:27? 

•256 
-24 4 
254 
:24 3 

274 
252 
:24 5 
30 0 

250 
251 
33 7 
:24 7 

253 
273 
276 
27 5 

374 
XXX 
277 
24 2 

EBCDIC BIT STRING: 
: 

11001 GOO 
11011000 
11101000 
11111000 

11001001 
11011001 
11101001 
11111001 

01001010 
01011010 
01111010 

0100101 1 
01011011 
01101 01 1 
011 1101 1 

01001100 
01011100 
01101100 
01111100 

01001101 
01011101 
01101101 
01111101 

01001110 
01011110 
01101110 
01111110 

010 01111 
1111 

01101111 
01111111 

HEXIDECIMAL: EBCDIC BIT STRING: 
EQUIVALENT : ASCII 

C3 
D3 
ES 
FH 

C9 
D9 : 
E9 
F9 

A A 
5A 
7A ; 

4 3 : 
53 
6B : 
73 

4C 
5C : 
6C 
7C : 

4D 
5D : 
6D : 
7D 

4E : 
5F 
6E : 
7E : 

4F 
5F : 
6F : 
7F : 

VALUE : 

:310 
:330 
:350 
:370 

:31 1 
•331 
:351 
:371 

:1 12 
:132 
:172 

•132 
:133 
153 
:173 

114 
: 1 3 4 
:154 
174 

:115 
:135 
:155 
:175 

.116 
:136 
:156 
:176 

.117 
137 
:1 57 
177 

P A G E 
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TA3LE OF EQUAL ZONES 

CHARACTER: ASCII: EBCDIC BIT STRTMG HEXIDECIMAL: EBCDIC BIT STRING 
EQUIVALENT : ASCII VALUE 

A 
B 
C 
D 
E 
F 
6 
K 
I 

.301 
:302 
;303 
:30 4 
:305 
.306 
.30 7 
310 
-311 

11000001 
11000010 
11 GOO011 
11003100 
11000101 
11000110 
11000111 
11001000 
11001001 

C1 
C? 
C3 
C4 
C5 
C6 
c? 
Cfi 
C9 

:301 
:302 
:303 
:304 
:305 
:306 
:3D7 
:31 0 
: 311 

= 
J 
K : 
L 
M 
N : 
0 
P 
n 

R : 

:375 
312 
313 
314 
315 
316 
•317 
•32 0 
321 
322 

11010000 
11010001 
11010 010 
11010011 
11010100 
11010131 
11010110 
1101011 1 
11011000 
11011001 

DO 
D1 
D2 
D3 
D4 : 
D5 : 
D6 : 
D7 
Dg : 
D9 : 

:375 
:312 
:322 
:3 23 
324 
.325 
•326 
•327 
33 0 
:331 

S 
T 
U 
V 

w 
X 
Y 

z 

:32 3 
:32 4 
:325 
:326 
:327 
:33 0 
: 331 
:33 2 

11100010 
11100011 
11100100 
11100101 
11100110 
11100111 
11101000 
11101001 

E2 
E3 
E4 
E5 
F6 
E7 
E8 

:342 
:343 
:344 
:345 
:34 6 
:347 
:35 0 
•351 
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C H A R A C T E R : 
: 

0 
1 
~t c 

5 
4 
IT 
J 

6 
7 
0 
0 
7 

A S C I I : 
: 

: 2 ^ 0 
: 2 6 1 
: 2 6 2 
: 2 6 3 
: ? 6 ^ 
: 26 5 
:26 6 
: 2 6 7 
: 2 7 0 
: 271 

FSCDTC BIT STRING: 
-

11110OOO 
1 1 1 1 0 0 0 1 
1 1 1 1 0 0 1 0 
1 1 1 1 0 0 1 1 
1 1 1 1 0 1 0 0 
1 1 1 1 0 1 0 1 
1 1 1 1 0 1 1 0 
1 1 1 1 0 1 1 1 
1111100 0 
11111001 

HEX I D E C I «l A L : 
EQUIVALENT : 

FO 
F1 
F? 
FI
FA 
F5 
F6 
F7 

F9 

EBCDIC BIT STRING: 
A S C I I VALUE : 

: 3 6 0 
: 3 6 1 
: 3 6 2 
: 3 6 3 
: 3 6 4 
: 3 6 5 
: 3 6 6 
: 3 6 7 
: 3 6 8 
: 3 7 1 

(SP) 
(CENT) 

< : 
( : 
+ 
< : 

:24 0 
:33 6 
25 6 
27 4 
25 0 
25 3 
374 

0 1 0 0 0 0 0 0 
010 01010 
01001 01 1 
0 1 0 0 1 1 0 0 
0 1 0 0 1 1 0 1 
0 1 0 0 1 1 1 0 
010 01111 

4 0 
4 A 
i 8 
4C 
4D 
4E 
4F 

:10U 
: 1 1 2 
: 11 3 
: 1 1 4 
r.1-15 
:1 16 
: 1 1 7 

p. 
i 

•* 

) 

(B A ft < ) 

/ 

a/ 

> 
0 

:24 6 
: 2 4 1 
: 244 
:25 2 
-.251 
: 2 7 3 
:KXX 

:25 5 
: 2 5 7 
:25 4 
: 2 4 5 
r 3 3 7 
: 2 7 6 
: 2 7 7 

01010 000 
0 1 0 1 1 0 1 0 
0 1 0 1 1 0 1 1 
0 1 0 1 1 1 0 0 
0 1 0 1 1 1 0 1 
0 1 0 1 1 1 1 0 
0 1 0 1 1 1 1 1 

0 1 1 0 0 0 0 0 
0 1 1 0 0 0 0 1 
0 1 1 0 1 0 1 1 
0 1 1 0 1 1 0 0 
0 1 1 0 1 1 0 1 
0 1 1 0 1 1 1 0 
0 1 1 0 1 1 1 1 

5 0 
5A 
5 8 
5C 
5D 
5F 
5F 

6 0 
61 
6B 
6C 
6 0 
6E 
6F 

: 1 2 0 
r i 32 
•1.353 
: 1 3 4 
: 135 
: 1 3 6 
: 1 3 7 

: T 4 0 
: 1 4 1 
: 1 5 3 
: 154 
: 1 5 5 
: 1 56 
: 1 5 7 

H 
a 
i 

•I 

:2?2 
:24 3 
•300 
:24 7 
.275 
:242 

011 11010 
01 111 01 1 
0 1 1 1 1 1 0 0 
0 1 1 1 1 1 0 1 
01111 11 0 
0 1 1 1 1 1 1 1 

7 A 
7B 
7C 
7D 
7E 
7F 

: 1 7 2 
: 1 7 3 
: 1 7 4 
: 1 7 5 
: 176 
: 1 77 
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CALCULATION SP F C I FIC AT I 0 MS 

OPERATIONS INVOLVED: 
1. MHHZO 

MM L 7.0 
M L H Z O 
Ft L L Z 0 
TESTZ 

RESTRICTIONS 
MHHZO - FACTOR ? AND RESULT FIELD MILST BE ALPHA 
MHLZO - FACTOR 2 MUST BE ALPHA. 
MLHZO - RESULT FIELD MUST BE ALPHA. 

4 . M L L Z O - E I T H E R F I E L D '1AY BE E I T H E R A L P H A OR 
N U M E R I C . 
5. FOR MHHZO, MHLZO, MLHZO, AND MLLZO THE RESULTING 
INDICATORS MUST BE LEFT BLANK.. 
6. TESTZ ~ FACTOR 1 AND FACTOR 2 MUST BE BLANK 
LEAST ONE RESULTING INDICATOR MUST BE SPECIFIED. 

AT 

METHOD OF OPERATION 

<< BYTE >< 
< < < < < < < < < 

0~ ~1 2 ~3 4 5~ ~6 7 BIT NUMBER 

FACTOR? 

1. MHHZO ALPHA 

RESULT 

ALPHA 

FUNCTION 

BITS 0-3 
LEFTMOST 

OF THE 
BYTE OF 

FACT0R2 ARE MOVED 
TO BITS 0-3 OF THE 
LEFTMOST BYTE OF 

2. MHLZO ALPHA NUMERIC 

THE RESULT. 

BITS G-3 OF THE 
LEFTMOST BYTE OF 
FACT OR 2 ARE MOVED 
TO BITS 4-7 OF THE 
RIGHTMOST BYTE OF 
THE RESULT. 

ALPHA ALPHA BITS 0-3 OF THE. 
LEFTMOST BYTE OF 
FACT0R2 ARE MOVED 
TO BITS 0-3 OF THE 
RIGHTMOST BYTE OF 
THE RESULT FIELD. 

3 . M L H Z 0 ALPHA ALPHA PITS 0-3 OF THE 
RIGHTMOST BYTE OF 
FACT0R2 ARE MOVED 
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TO BITS 0-3 OF THE 
LEFTMOST BYTE OF 
THE RESULT FIELD. 

NUMERIC ALPHA BITS 4-7 OF THE. 
RIGHTMOST BYTE OF 
FACTOR? ARE MOVED TO 
BITS 0-3 OF THE 
LEFTMOST BYTE OF 
THE RESULT FIELD 

M L L Z o A L P H A A L P H A B I T S 0-3 OF THE 
R I G H T M O S T B Y T E OF 
FACT OR 2 ARE M O V E D 
B I T S 0-3 OF THE 
R I G H T M O S T B Y T E OF 

TO 

A L P H A N U M E R I C 

THE R E S U L T F I E L D . 

BITS 0-3 OF THE 
RIGHTMOST BYTE OF 
FACT0R2 ARE MOVED 
TO BITS 4-7 OF THE 
RIGHTMOST BYTE OF 
THE RESULT FIELD. 

NUMERIC ALPHA BITS 4-7 OF THE 
RIGHTMOST BYTE OF 
FACT0R2 ARE MOVED 
TO BITS 0-3 OF THE 
RIGHTMOST BYTE OF 
THE RESULT FIELD. 

NUMERIC NUMERIC BITS 4-7 OF THE 
RIGHTMOST BYTE OF 
FACT OR 2 ARE MOVED 
BITS 4-7 OF THE 
RIGHTMOST BYTE OF 

TO 

THE RESULT FIELD 

IN SUMMARY, IF THE FIELD IS ALPHA 
BITS 0-3 ARE USED AND IF THE FIELD 
IS NUMERIC, 3 ITS 4-7 ARE USED. 

THE TESTZ OPERATION EXAMINES THE 
LEFTMOST CHARACTER IN THE RESULT FIELD 
AMD TURNS OH THE HI INDICATOR IF THE 
CHARACTER IS AMPERSAND, OR A-'I; TURNS ON 
THE LO INDICATOR IF THE CHARACTER IS =, 

IS 
OR J-R; OR 
ANYTHING E 

TURNS 
.SE. 

ON Eoi IF THE CHARACTER 

PAGE 



RP3 FOR REV. 17 

OVERPRINT 

THE OVERPRINT OPTION HAS BEEN ADDED TO 
PRINTER FILES. THE OVERPRINT OPTION 

RPG FOR REV17 FOR 
APPLIES ONLY TO FILES 

WHOSE DEVICE HAS BEEN SPECIFIED AS 'PRINTER' 
OF THF FILE SPECIFICATION. THE OVERPRINT 
FOR FILES SPECIFIED AS 'DISK' IN COLUMN 

IN COLUMNS A 0-47 
WILL NOT FUNCTION 
4 0-47 OF FILE 

SPECIFICATIONS, 
IS DESIGNATED. 

EVEN IF SPOOLING WITH FORTRAN FORMAT CONTROL 

EDIT FORMAT DECLARATION IH THE HEADER SPECIFICATION LINE 

THE FUNCTIONALITY OF OTHER THAN UNITED STATES EDIT CODE FORMAT 
HAS BEEN ADDED FOR REV17. USING THE HEADER SPECIFICATION 
LINE, COLUMN 21, THE FOLLOWING WILL BE GENERATED FOR OUTPUT 
EDIT CODES: 

COLUMN 21 EDIT CODES 
OF 3, 4, C, 
H-SPEC D, L, M 

EDIT CODES 
1, 2, A, 
B, J, K 

UDATE 
Y EDIT 
CODE 

Z EDIT 
(WHERE ALL 
ZEROES TO 
LEFT OF 
DECIMAL) 

BLANK 
D 
I 

NNNN.NN 
N N N N . N N 
NNNN,NN 

U , H H H . M N 

N.NNN,NN 

MM/DD/YY 
DD/MM/YY 
DD .MM. YY 

. NN 

. NN 
,NN 

NNNM,NN N . N N N,"> N N DD.RM. YY ,NN 

NOTEj. THE INPUT TOR UDATE COMES F_RQ£j THE SYSTEM DATE AND 
INVERTED FOR RPG PURPOSES IF REQUESTED BY COLUMN 21 OF THE 
HEADER SPECIFICATION OF THE RPG PROGRAM. 

COMINPUT FILENUMSER CONFLICT 

RPG RUNTIME NO LONGER ASSIGNS UNIT 6 AS AN RPG FILE. 

BIT OPERATIONS 

ALL OF THE FOLLOWING ENHANCEMENTS ARE UTILIZED 
CALCULATION PORTION OF AN RPG PROGRAM. 

IN THE 

1 . BITON 
A. DEFINITION THE BITON OPERATION IS USED IN THE 
CALCULATION SECTION OF AN RPG PROGRAM AND CAUSES BITS 
IDENTIFIED IN FACTOR 2 TO TURN ON IN A FIELD NAMED IN THE 
RESULT FIELD. 

B- CO NO ITIfiNS_AND_LIMITATIONS! 
I. FACT0R1 MUST BE BLANK. 
II . RESULTING INDICATORS MUST BE BLANK. 
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III FIELD SIZE OF FACTOR? AND RESULT MUST BE 1 BYTE. 

IV FACTOR2 MAY BE EITHER A VARIABLE OR A LITERAL 

BITOF 
A. DEFINITION 
IDENTIFIED IN'' 
RESULT FIELD. 

THE BITOF OPERATION CAUSES THE BITS 
FACTOR? TO TURN OFF IN A FIELD NAMED IN THE 

B- CONDIT IONS_AND_LIJ31T.AHONSi. 
I. FACTOR1 MUST B E T B L A N K . 

I I . R E S U L T I N G I N D I C A T O R S MUST BE B L A N K . 
III. FIELD SIZE OF FACTOR? AND RESULT MUST BE 1 BYTE 
IV. F A C T O R ? M A Y BE E I T H E R A V A R I A B L E OR A L I T E R A L . 

"TTsTF 
A. D 
FACTO 

EIINIIIP^I TESTB OPERATION CAUSES BITS IDENTIFIED IN 
R2 TO BE~TESTED FOR AN ON OR OFF CONDITION IN THE 

FIELD NAMED AS THE RESULT FIELD. THE INDICATOR IN THE HI 
COLUMN OF THE RESULTING INDICATORS IS TURNED ON IF EACH 
BIT SPECIFIED IN FACT0R2 IS OFF IN THE RESULT FIELD. AN 
INDICATOR IN LO IS TURNED ON IF TWO OR MORE BITS WERE 
TESTED AND FOUND TO BE OF MIXED STATUS. AN INDICATOR IN 
THE EQ COLUMN IS TURNED ON If EACH BIT SPECIFIED IN 
FACTO 
B. C 
I . 

R2 IS 
ONDIT 
FACT 

ON IN 
IQNS_A 
OR? WU 

THE 

ST BE 

RESUL 

BLA\ 

T FIELD. 
IQNSi 
K . 

II . 
III . 
IV. 

FIEL 
FACT 
AT L 

D SIZE 
OR 2 MA 
EAST 0 

OF F 
Y BE 
NE RE 

ACTOR 
E I T H E 
S U L T 1 

2 AND RE 
R A VARI 
NG INDIC 

SULT MUST 
ABLE OR A 
AT OR MUST 

BE 1 BYTE. 
LITERAL. 
BE USED. 

V. TWO RFSULTING INDICATORS MAY BE THE SAME BUT ALL 
THREE RESULTING INDICATORS CANNOT BE THE SAME. 
VI. IF THE FIELD SPECIFIED IN FACT0R2 CONTAINS BITS 
WHICH ARE ALL OFF, NO RESULTING INDICATOR IS TURNED ON. 

F. ERROR MESSAGE ADDITION 

IJESSAGE^ IMPROPER FIELD TYPE FOR MZOME OPERATION. 
MEANING: FOR THE REQUESTED MZONE OPERATION, (MHHZO, MHLZO, 
MLLZO, MLHZO, OR TESTZ) A FIELD TYPE IS EITHER ALPHA AND MUST 
BE NUMERIC OR IS NUMERIC AND vi u S T BE ALPHA. 
SUGGESTION: CHECK THE FIELD TYPES OM THE MZONE OPERATION AND 
BE SURF THEY 
OPERATION. 

COINCIDF WITH THE ALLOWABLE FIELD TYPES FOR THAT 

III. TECHNICAL ACTION REQUESTS RESPONDED TO AND BUGS FIXED 

81303 - ONCl A T T O HAS EXPERIENCED AN UNSUCCESSFUL CHAIN 
OPERATION, ALL DATA FIELDS PERTAINING TO THAT FILE WILL BE FILLED 
WITH 9'S THROUGHOUT THE DURATION OF THE PROGRAM RUN. 

25?32__AND__25£26 - IF A FILE IS SPECIFIED AS BEING IN ASCENDING 
SEQUENCE (AN A IN COLUMN 1£ OF THE FILE SPECS) AND IF PACKED DATA 
IS CONTAINED AND REFERENCED, THE DATA IS TREATED AS IF IT WERE 
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UNPACKED. 

i i i t t * MVR DOES NOT FUNCTION PROPERLY WT EN THE NUMBER OF DIGITS 
I N THE DIVIDFND IS LESS THAN THE NUMBER OF DIGITS IN THE DIVISOR. 

I5234_AND_81301 - AN EXECUTION TIME ARRAY WITH FACKED DATA IN 
CONJUNCTION WITH THE INPUT SPEC STATEMENT, WITHOUT NUMBER OF 
DECIMAL POSITIONS SPECIFIED (AS IT SHOULD NOT BE WHEN THE ARRAY IS 
DECLARED BY ONE INPUT SPEC STATEMENT) WILL GIVE AN — INCONSISTENT 
U S A G E " ERROR MESSAGE. 

25231_r_ FIELDS WITH A LENGTH OF TWO OR LESS ARE NOT EDITFD IN 
PROPER FORMAT ACCORDING TO THE EDIT CODE SPECIFIED. 

151»5_AND_2522A - EDIT CODES NOT FUNCTIONING PROPERLY. 

25225 - LOKUP OPERATION ONLY WORKS PROPERLY WHEN THE TABLE IS IN~ 
ASCENDING SEQUENCE. 

25227 - AN UNSUCCESSFUL CHAIN OPERATION CAUSES A % IDA 07 ERROR 
MESSAGE TO BE DISPLAYED ON THE USER TERMINAL. 

15526 - NO STATEMENT T~YPE SEQUENCING IS DONE DURING COMPILATION . 

25235 - ARITHMETIC OPERATIONS TRUNCATE SIGNIFICANT DIGITS DURING 
COMPUTATION. 

25228 - DIVISION BY ZERO SETS RESULTING FIELD EQUAL TO DIVIDEND 
RAfRlR THAN TO ZERO. 

Will - CHAIN OPERATION RETRIEVES NEXT RECORD IN SEQUENCE IF THE 
CHAIN WERE UNSUCCESSFUL. 

25 23 0 - SETLL POSITIONS THE DEMAND FILE TO END OF FILE RATHER 
THAN* NEXT HIGHER KEY IF AN EXACT MATCH WERE NOT FOUND ON THE KEY. 

15183 - A RECORD WITH NO FIELDS DEFINED TAKES THE FIELDS FOR THE 
NEXT RECORD AND DROPS THE RECORD IDENTIFIER APPLICABLE TO THE 
FIELDS IT TAKES. 

titiHil - WHEN MATCHING RECORDS A~RE SPEC IF IED FOR PACKED DATA 
FIELDS, RANDOM OUT-0F-SEQUFNCE ERRORS OCCUR. 

20AQ4 - WHFN AN "ILLEGAL SUBSCRIPT PRESS S AND <CR> TO CONTINUE" 
ERROR MESSAGE IS DISPLAYED, THERE IS NO PAUSE. 

ARRAY.LOOK-IJP -
AT ~RETURNS~SUBSCRIPT 1 GREATER THAN THE RESULT SHOULD BE IF THE 
ARRAY IS A SINGLE ELEMENT ARRAY. 
B. FOP ALL ARRAY LOOK-UP, AFTER THE FIRST LOOK-UP OPERATION HAS 
BEEN PERFORMED, THE FIRST WORD OF THE ARRAY IS BEING WRITTEN OVER. 

80579 - FLOATING DOLLAR SIGN COMBINED WITH ZERO SUPPRESS ITf AN~ 
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EDIT WORD IS MALFUNCTIONING BY APPENDING A ZERO AND LEAVING OUT 
THF %. 

814?2 - SUBSEQUENT TO AN OUTPUT FILE SPECIFICATION LINE, THE NEXT 
SEQUENCE OF DATA AND LITERALS ARE PRINTED WHEN ONLY A BLANK LINE 
SHOULD BE GENERATED. 

1518 7 - ALL 'OR1 LINES TAKE THE QUOTA o T SKIP/SPACING FROM THE 
FIRST PRECEEDING NOM-'OR* LIME. ALSO, FETCH OVERFLOW IS NOl 
ALLOWED FOR 'OR1 LINES. 

12541 - RPG COMPILER DOES NOT ALLOW SPECIAL CHARACTERS fi,$, AND a. 
J^IiS_AND_WARNINGS g J S NOT A VALID P RI Vt E FILENAME CHARACTER. A 
SEG FILENAME IS TYPICALLY STARTED WITH if. 

ZQ167_AND_15386 - ARRAY LOOKUP FAILS WHEN THE LOOKUP ARRAY IS 
NUMERIC AND THE ELEMENT SIZE IS DIFFERENT FROM THE RESULTING TABLE 
S17 E . 

20178 - OUTPUT BINARY FIELDS ARE WRITTEM OFFSET ONE CHARACTER TO 
THE RIGHT OF THE POSITION NOMINATED. 

T244S - ARGUMENT RANGE ERROR OCCURS IN LARGE RPG PROGRAMS WH1CH 
UTILIZE THE WV-'R OPERATION. 

11416 - WHEN THE END POSITION IN THE OUTPUT FILE IS LESS THAN THE 
LENGTH OF THE FIELD TO BE OUTPUT, THE PROGRAM HALTS ABRUPTLY. 

2Q161 - CONTROL BREAK ON PACKED NUMERIC FIELDS IS NOT ALWAYS 
PROPERLY DETECTED. 

25756 - ALTHOUGH RPG DOES NOT OPEN FILE UNIT 6 (COMINPUT FILE 
NUMBER), UPON PROGRAM COMPLETION, RPG CLOSES LUN 6. 
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JIMMY INF0.PERF.17 * 01/26/80 16118 PRTC72 

********************************************************************************* 
**************************************************************************** 

** 
** 
* * 

• * * * * 

** 

* * 
** 

JJJ III M M Y 
J I MM MM MM MM Y Y 
J I M M M M M M Y Y 
J I M M M M M M Y 

** J J I M M M M Y 
** J J I M M M M Y 
** JJ III M M M M Y 
* * 
* * 
** 
* * 
** 
* * 

I I I 
T 

I 
I 
I 
I 

N N 
NN M 
N N N 
N ISI N 
N N N 
\ NN 

p 

— 
r 

c 

F 
F 

FFFF 000 
0 

o 
0 
0 
0 

0 
0 
0 
0 
0 

pppp 
p p 

p p 

EEEEE RRRR F 
R R F 
R R F 

FFFF 1 
11 
1 

* * 
PPPP 
P 
P 

EEEE 
E 
r 

RRRR 
R R 
R R 

F~FF 
F 

* * 
* * 
* * 
** 

** 

III >00 EEEEE R 111 

******************************************************************** 
********************************************************************************* 



DATE: 

TC: 

15 MAR 15 79 

R & D PERSONNEL 

PROM: LARRY STABILE 

SUBJECT: B4SIC/VP3..P_ERfQRM£&£E MEASUREMENT PACKAGE 

AESTRACT 

A NEW COMMAND HAS EEEN IMPLEMENTED IN BASIC/VM WHICH ALLOWS USERS 
TC OBTAIN DATA* AT THE BASIC COMMAND uEVELy REGARDING THE PERFORMANCE 
OF THEIR PROGRAMS. THE DATA IS PRESENTED IN THE FORM OF EITHER A TABLE 
OR A HISTOGRAM. 

THE PURPOSE OP THIS PACKAGE IS TWOFOLD: ~ 

(A? TO AID THE IMPLEMENTORS OF THE COMPILER IN BEST OPTIMIZING 
BASIC ITSELp. 

(B) TO PERMIT USERS TO OPTIMIZE THEIR OWN BASIC CODE. 

THE DACKAGE IS GENERALLY AVAILABLE AT REV 17. 

THIS REV Op PE-T-554 INCLUDES MINOR STYLISTIC CHANGES AND A SINGLE 
CLNCTICNAL CHANGE: THE 'TOT' KEYWORD HAS 3EEN CHANGED TO 'TTL'. 
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5ASIC/VM PERFORMANCE MEASUREMENT PACKAGE PE-T-554 

EESCRIEIU 

******** 

+ DTRF * 
******** 

PERF ON 
DERF OFp 

DERF TABLE CSNLO [- SNHI 11 

PERF HIST [SCREEN SIZE] <CCNT] CAVG] CTTLK CSNLO C- SNHI ]] 

BE-ORE COMPILING A 
GIVEN. TMIS INFORMS 

PROGRAM TO i 
THE SYSTEM 

E MEASURED* THE PERF ON COMMAND IS 
THAT MEASUREMENT CALLS ARE TO 3E 

INSERTED IN THE COMPILED CODE. THE PROGRAM IS THEN EXECUTED* THEN A 
rLRTHEP PER'7 COMMAND IS INVOKED TO PRINT TO THE USER THE PERFORMANCE 
DATA DESIRED. THE TABLE OPTION PRODUCES OUTPUT LIKE THIS: 

SN 
100 

:NT AVG 
0.00 

DEV 
0.00 

TTL SQSUM 
0 

110 
120 
130 

1.00 
2.00 
0.00 

0.00 
0.00 
0.00 

THE COLUMNS REPRESENT 
STATEMENT EXECUTION 

THE STATEMENT NUMBER, STATEMENT COUNT* AVERAGE 
TIME, STAMDARD DEVIATION OF EXECUTION TIME (FOR 

ASSESSING THE DATA- OR TIMESHARING-Di 
EXECUTION TIME), THE TOTAL RUNNING TIME 
SGUAREC-SUM 0" THE RUNNING TIME 0-

PENDENCE OF A STATEMENT'S 
OF THE STATEMENT, AND THE TOTAL 
THE STATEMENT (ALL TIMES ARE IN 

TICKS) 

THE HIST OPTION OUTPUTS SIMILAR INFORMATION IN HISTOGRAM FORMAT. 
THE DATA IS SCALED IN TERMS 
THE CURRENT 3ASIC MARGIN. 

OF THE SCREEN SIZE, THE DEFAULT OF WHICH IS 

UP TO THREE GRAPHS CAN 3E DISPLAYED AT ONCE, WITH 
EVENLY PARTITIONED INTO SPACE FOR EACH GRAPH (SEE EXAMPLE) 

THE SCREEN 

THE REMAINING KEYWORDS TO THE HIST OPTION SELECT THE DATA TO BE 
GRAPHED: CNT - EXECUTION COUNT ( ' *'CGRAPH-CHARACTERJ>? AVG - AVERAGE 
TIME (•.•); TTL - RUNNING-TIME TOTAL (•+»). 

PAGE 



PASIC/VM PERFORMANCE MEASUREMENT PACKAGE PE-T-554 

EXAMPLE 

OKt BASICV 

gASICV REV17.Q 
NEW OR OLD: OLD TEST 
>LIST 
TEST cRIt MAR 02 1979 11:25:35 

10 X r 0 
20 X ~ X + 1 ^OR I - 1 TO 50 
30 PRINT X 
40 FOR I = 1 TO 10 
50 X = X + SINK I) 
60 NEXT I 
70 PR I NT X?X * *2«Itl**2 
PC E 
>FER 
>RUN 

ND 
F ON 

TEST FRI, MAR 02 1979 11:25:45 

50 
51.4 
>KAR 

1113837122 
GIN 70 

2643.110289741 11 121 

>PERF TABLE 
SN 
10 

CNT ,VG 
.00 

DEV 
0.00 

TTL SQSUM 
0 

20 
30 
40 
50 
60 
70 

10 
10 
1 

0 
0 

11 

.00 

.00 

.__o_o_ 

.20 

.10 

.00 

0.00 
0.00 
0.00 
0.40 
0.30 
0.00 

2 
1 

11 

1 
16 
0 
2 
1 

121 

>PER 
CCUN 

80 1 
F HIST CNT AVG TTL 
T AVERAGE TOTAL 

2.00 0.00 

0 * * * 
o * * * 
o * * * 

+ 

+ + 

40 * * * 
50 ********************** 
50 ***********+******** 

+ 

+ + + + 

+ + 

* * * 
* * * 

+ + + + + + + + + + + + + + + + + + + 
+ ++ + 

PAGE 



BASIC/VM PERFORMANCE MEASUREMENT PACKAGE PE-T-554 

>PERF HIST CNT AVG 
COUNT AVERAGE 

10 * * * * 
20 * * * * 
30 ** * * • 
40 **** • 
50 ******************************, 
£,0 ******************************. 

7 0 * * * * • 
p, 0 * * * * • 

>FERF HIST C M TTL 4 0 - 7 0 
COUNT TOTAL : 

4 0 * * * * 
* * * * * * * * * * * * * * * * * * * * * * * + + + + + + 50 

60 
* * * * * * * 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * + +••• 

70 **** ++++++++++++++++++++++++++++++ 
_ _ _ _ _ _ _ _ _ 

>PERF HIST CNT AVG TTL 
COUNT AVERAGE TOTAL : 

10 
20 
30 
40 
50 
60 
70 
80 

* • 
* « 
* , 
* , 
* * * * + * * , 

* * * * * * * , 
+ 

* , 

, + 

, + 

. • . + + + 
, + 

» + + 
, + 

. • + + 

AVG CNT 
CCUNT AVERAGE 

10 *** 
20 *** 
30 * * * 
40 *** 
50 *************************** 
£,0 *********************** 
70 *** 
BO *** 

* * * * 

>GUIT 

OK 
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NOTES ON USAGE 

COMPILE (HENCE RUN) CLEARS THE PERFORMANCE MEASUREMENT STATISTICS 
AND STARTS THE MEASUREMENT AFRESH. EXECUTE, HOWEVER* DOES NOT? AND 
THUS PROVIDES A WAY QF CONTINUING TO GATHER DATA ACTER OBSERVING SOME 
INTERMEDIATE RESULTS. THE SAME IS TRUE OF CONTINUE* 
MAY BE VIEWED DURING A BREAK OR PAUSE. 

SO THAT THESE DATA 

NOTE THAT THE TICK (TYPICALLY 3.03 MSEC.) IS THE SMALLEST 
POSSIBLE UNIT OF TIME~MEASUREMENT. AVERAGE STATEMENT TIMES NEAR 1 TICK 
WILL PROBABLY HAVE HIGH STANDARD DEVIATIONS; THIS IS UNAVOIDABLE, AND 
SIMPLY MEANS THAT ONE IS DOWN AS CLOSE AS POSSIBLE TO THE SMALLEST 
MEASUREMENT GRANULARITY. AVERAGE-TIME MEASUREMENTS SHOULD BE GIVEN 
CREDIBILITY EASED ON THE STANDARD-DEVIATION VALUE. 

THE STATEMENT COUNT CAN BE EFFECTIVELY USED IN PROGRAM TESTING TO 
SPOT 'DEAD REGIONS'. SIMPLY EXAMINE THE CNT COLUMN IN THE TABLE FOR 
STATEMENTS 
TESTED. 

WITH A COUNT OF ZERO? THIS MEANS THAT THEY WERE NEVER 

COMPILE-ING A PROGRAM WITH 
AN ERROR MESSAGE IF PERF IS ON. 
IN A BINARY PROGRAM FILE. 

A GIVEN BINARY-FILE NAME WILL RESULT IN 
THE MEASUREMENT DATA IS NOT PERMITTED 
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ABSTRACT 

REVISION 17 
EXTENSIONS. 

OF PRIMOS HAS SEVERAL NEW FEATURES AND 
MEW FEATURES INCLUDE CARD PROCESSOR 

SUPPORT, A 
M E C H A N1S W , 
ENCLOSED IN 

NEW COMMAND ENVIRONMENT, A CONDITION 
AND MANY NEW DIRECT ENTRANCE CALLS. 

THIS DOCUMENT IS A LIST OF PROBLEMS FIXED 
BY THIS RELEASE. THIS DOCUMENT DESCRIBES THESE AND 
OTHER TOPICS RELATED TO REVISION 17 OF PR1MOS. 



1 CONFIGURATION AND OPERATIONAL M0DIFICATI3NS 

1.1 RUNNING PRIM OS 

THE PRIMOS SYSTEM IS NOW COLD STARTED BY ATTACHING TO PRIRUN AND 
ISSUING THE COMMAND "R PRIMOS". THE DEFAULT SYSTEM TERMINAL 
SPEED HAS BEEN CHANGED FROM 110 TO 3 DO BPS. 

I£PQ£I.3NI-N0TE : AT REVISION 17 OF PRIMPS,, THE FORTRAN, MIDAS,, 
COBOL, AND FORKS LIBRARIES, ED (IN CMDNCO), AND 
THE UII PACKAGE ARE ASSUMED TO BE SHARED. 

REVISION 17.1 OF PRIMOS REQUIRES THE SUPPORT O T 
A NEW VERSION OF DOS. THIS VFRSION IS *D0S64 
REV. 16.8. PRIMOS REV. 17.1 WILL ONLY RUN 
WITH THE ABOVE VERSION OT DOS. IT WILL FAIL 
WITH PREVIOUS VERSIONS OF DOS. (REF: SECTION 
2.17.4 NEW DOS SUPPORT). 

1.1.1 C<-PRMO TEMPLATE 

THE FOLLOWING IS A 
THE COMMAND FILE 
PRESENT, IN CMDNCO 

TEMPLATE THAT CAM BE USED BY A SITE TO CREATE 
C_PRMO. C_PRMO IS THE COMMAND FILE THAT, IF 
OF THE COMMAND DEVICE IS USED TO BRING UP 

REVISION 17 OF PRIMOS 

THE TEMPLATE WHICH APPEARS BELOW IS INCOMPLETE, AND IS COMPLETED 
ON A PER SITE BASIS. FOR CONVENIENCE", A CO°Y OF THIS TEMPLATE 
CALLED C_PRMO.TEMPLATE IS INCLUDED IN THE UFD PRIRUN. ONCE THE 
CHANGES HAVE BEEN MADE TO C_PRMO.TEMPLATE, SIMPLY FUTIL IT TO 
CMDNCO OP THE COMMAND DEVICE 0 AS C_PRMO. 
THE INFORMATION TriAT MUST BE SUPPLIED IN THIS FILE IS AS FOLLOWS: 

1) THE NAME OF THE CONFIG DATA FILE. 
PE NAMED CONFIG (THE DEFACTO PRIME 
THIS FILE). 

THIS FILE SHOULD 
STANDARD NAME FOR 

2) THE LOCAL DISK(S) TO BE ADDED WHEN PRIMOS IS STARTED 
UP. (SOME SITES MAY NEED TO SPECIFY MORE THAN ONE 
ADDISK COMMAND IN THIS FILE.) 

3) THE AMLC LINES AND THE SPEED AT WHICH THEY ARE TO BE 
SET TO WHEN PRIMOS COMES UP. (SOME SITES MAY NEED 
TO SPECIFY MORE THAN ONE AMLC COMMAMD IN THIS FILE.) 

IN ADDITION, A SITE SHOULD INCLUDE (AT THE END OF THIS FILE) ANY 
COMMANDS NECCESSARY TO BRING UP ANY SEPARATELY PRICED (OR OTHER) 
SOFTWARE WHEN PRIMOS IS BROUGHT UP (E.G. D3MS, NETWORKS, ETC.). 
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CONFIG 
ADDISK 

-DATA /* SPECIFY CONFIG FILE AFTER -DATA 
/* SPECIFY LOCAL DISKS TO BE ADDED 

AMLC TTY 
OPR 1 
SHARE SYSTEM>ED20OO 2000 

/+ SPECIFY AMLC LINES 
/* SHARE REQUIRES OPk 1 
/* SHARE THE EDITOR - ED 

SHARE SYSTEM>S2050 2050 700/* SHARE FORTRAN LIBRARY 
R SYSTEM>S400G 
SHARE SYSTEM>K2Q14A 2014 700/* SHARE MIDAS LIBRARY 
SHAPE SYSTEM>K?014B 
R SYSTEM>K4G00 
SHARE S*STE^>C2014A 

2014 700 

2014 700/* SHARE COBOL LIBRARY 
SHARE SYSTEM>C2014B 
R SYSIEM>C430Q 
SHARE SYSTEM>F2014A 

2014 700 

2014 700/* SHARE FORMS LIBRARY 
SHARE SYSTEM>F2014B 
R SYSTEM>F4G00 
SHARE 2014 

2014 700 

OPR 0 
PH BAT 
CHAP -

CHQ>PH_GO 
NN 3 143 

/* STARTUP BATC4 MONITOR 
/* NN IS USER U OF ABOVE PHANTOM 

PROP -
A CMDN 
/* SET 

START 
CO 
THE DATE 

/* STARTUP SPOOLFR 

AND TIME ********** 
CO TTY 

1.2 BUILDING PRIMOS 

THE BASIC PROCEDURES FOR BUILDING PRIMOS HAVE BEEN SIMPLIFIED. 
THE ONLY COMMAND FILE WHICH MUST BE RUN TO BUILD PRIMOS IS C_ALL. 
IF IT IS NOT NECESSARY TO RECOMPILE (OR REASSEMBLE) ALL SOURCE 
MODULES, SIMPLY RUN THE COMMAND FILES: 
C LOAD. 

C R3L0AD FOLLOWED BY 

THE RUN FILES OF PRIMOS ARE LEFT IN THE UFD NAMED PRI400. THE 
COMMAND FILE C_COPY (ALSO IN PRI40Q) IS PROVIDED TO COPY THE RUN 
FILES INTO PRIRUN. PRIMOS IS NOW STARTED UP BY ATTACHING TO 
PRIRUN, AND TYPING R PRIMOS. 

THE COMMAND FILF C_CQLD HAS PEÊ J SIMPLIFIED TO USE A NEW VERSION 
OF MAPG'fcN. 

RUNNING C LOAD WILL RESULT IN THE CREATION OF NEW PRXXXX FILES --
PR0013, PRGQ15, AND PR6002. 

1.3 SINGLE VERSION PRIMOS 

REF SECTION 6 CONFIGURATION DIRECTIVES 

PRIMOS OPERATING SYSTFM IS DELIVERED IN ONLY A SINGLF VERSION 
STARTING AT REV. 16. IT CAN BE CONFIGURED AT COLD-START TO RUN 
BETWEFN 1 AND 64 USERS. EACH USER MAY BE CONFIGURED TO HAVE A 
NON-SHARED (DTAR2) VIRTUAL ADDRESS SPACE OF UP TO 32 M-BYTES. 

CONFIGURATION AND OPERATIONAL MODIFICATIONS PAGE 



(256 SEGMENTS) A LIMIT OF 64 M B Y T E S (511 SEGMENTS) OF VIRTUAL 
ADDRESS SPACE IS AVAILABLE TO ALL USERS. CDNFIG DIRECTIVES ARE 
USED TO SPECIFY THE NUMBER OF USERS TO BE CONFIGURED, THE NUMBER 
OF NON-SHARED SEGMENTS IN EACH USER'S WORKING AREA, AND THE TOTAL 
NUMBER Of SEGMENTS AVAILABLE FOR USE IN THE SYSTEM. (NOTE THAT 
THE NUMBERS USED HERE ARE DECIMAL AND THE NUMBERS SPECIFIED ON 
ALL CONFIG DIRECTIVES ARE OCTAL NUMBERS) 

THE TOTAL NUMBER OF USERS TO BE CONFIGURED IS SPECIFIED BY THREE 
CONFIG DIRECTIVES: NTUSR (NUMBER OF TERMINAL U S E R S ) , NPUSR 
(NUMBER OF PHANTOM USE R S ) , AND NRUSR (NUMBE3 OF REMOTE USERS). 
THE SUM OF NTUSR, NPUSR, AND NRUSR WHICH IS NUSR, MUST NOT BE 
GREATER THAN 64 NOR LESS THAN 1. (USER 1, JHICH IS THE SYSTEM 
USER, MUST ALWAYS BE IN THE SYSTEM) 

ThE NUMBER OF SEGMENTS AVAILABLE IN EACH USER'S NON-SHARED 
CDTAR2) ADDRESS SPACE IS SPECIFIED BY THE CONFIG DIRECTIVE NUSEG. 
IT SETS THE SIZE OF EACH USER'S DESCRIPTOR 
MAXIMUM NUMBER NUSEG MAY HAVE IS 256. THE 
MAXIMUM OF 4096 DTAR2 SDWS FOR ALL USERS. 

TABLE FOR DTAR2. THE 
SYSTEM HAS SPACE FOP A 
THEREFORE, THE PRODUCT 

NUSR*NUSEG MUST NOT EXCEED 4096. 

THE CONFIG DIRFCTIVE NSEG SPECIFIES THE TOTAL NUMBER OF SEGMENTS 
AVAILABLE FOR USE THROUGHOUT THE SYSTEM. A ~ NUMBER OF SEGMENTS 
(CURRENTLY 17) ARE USED FOR THE OPERATING SYSTEM, AND EACH 
CONFIGURED USER USES ONE SEGMENT FOR THE RING 0 STACK. 
THEREFORE, NSEG MUST NOT BE LESS THAN THE SUM OF THE SEGMENTS 
USED BY PRIMOS AND (NUSR-1). (THE RING 0 STACK SEGMENT FOR USER 
1 IS INCLUDED IN THE SEGMENTS USED BY PRIMOS.) THE SYSTEM HAS 

SPACE FOR 
THAN 511 . 

511 PAGE MAPS. THEREFORE, NSEG *!UST NOT BE GREATER 

1.4 PAGING SPACE REQUIREMENTS 

THE TOTAL NUMBER OF AVAILABLE SEGMENTS (TOTAL VIRTUAL ADDRESS 
SPACE) OF THE SYSTEM IS LIMITED BY BOTH THE NSEG CONFIG DIRECTIVE 
AND THE AMOUNT OF AVAILABLE PAGING SPACE ON THE PAGING DEVICE. 
IT IS THE MINIMUM OF THE: 

A. NUMBER OF SEGMENTS THAT FIT IN THE SPECIFIED PAGING SPACE. 
(AS SPECIFIED BY USING THE <RECORDS> PARAMETER IN THE PAGDEV 
AND ALTDEV CONFIGURATION DIRECTIVES) 

NUMBER THAT IS SPECIFIED IN THE NSEG CONFIG DIRECTIVE. 

DEFAULT NSEG SETTING. (DEFAULT = 192) 
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THEREFORE, THE NUMBER OF RECORDS RFQUIPEO FOR PAGING IS GIVEN 
THE FOLLOWING EQUATION: 

RECORDS = C(S -(S +CNUSR-1)))*64+<NUSR-1)*8*P J *LRECORD/PAGED 
T P OS 

S TOTAL NUMBER OF SEGMENTS AVAILABLE 
_T 

S NUMBER OF SEGMENTS USED BY PRIMOS 
P 

NUSR NUMBER OF CONFIGURED USERS 

~P NUMBER OF PAGES USED BY OPERATING SYSTEM SEGMENTS 
OS 

(SP + ( N U S R - D ) IS THE NUMBER OF SEGMENTS USED BY THE OPERATING 
SYSTEM AND CONFIGURED USERS' RING 0 STACKS. SUBSTRACT THIS 
NUMBER FROM THE TOTAL NUMBER OF SEGMENTS AVAILABLE (ST) GIVES THE 
NUMBER OF SEGMENTS AVAILABLE TO BE USED BY USERS. ALTHOUGH EACH 
CONFIGURED USER USES ONE SEGMENT FOR RING 0 STACK/, ONLY £ RECORDS 
ARE ACTUALLY USED WITHIN THE SEGMENT. CNUSR-1)*8 GIVES THE 
NUMBER OF RECORDS USED BY ALL CONFIGURED USERS (EXCEPT USER 1) 
FOR RING 0 STACKS. 

THE NUMBER OF RECORDS PER PAGE IS 1 FOR STORAGE MODULE, 2 FOR 
FIXED HEAD DISKS AND 3 FOR MOVING HEAD DISKS. 

1.5 PRIMOS DIRECTORY ORGANIZATION - PRIAOO 

IN AN ATTEMPT TO MAKE IT EASIER TO PERFORM INSTALLATIONS, 
UPDATES, AND OTHER MAINTENANCE ACTIVITIES UPON THE LIBRARY 
DIRECTORIES THAT CONTAIN PRIMOS, THE OPERATING SYSTEMS GROUPS 
HAVE ADOPTED THE FOLLOWING CONVENTIONS FOR USE IN 
DIRECTORIES. 

ALL SUCH 

1.5.1 NAMING CONVENTIONS 

PROGRAM SOURCE FILES ARE TO BE NAMED "X.LANG", WHERE "X" IS THE 
NAME OF THE PROCEDURE CONTAINED IN THE FILE (THE FIRST SUCH IF 
THERE IS MORE THAN O N E ) , AND "LANG" IS "FTN" FOR FORTRAN, "PMA" 
FOR ASSEMBLER, AND "PL1" FOR PL/P OR PL/I. IN THIS WAY, IT WILL 
BE EASY TO ANSWER THE QUESTION, "WHICH SOURCES IN THIS DIRECTORY 
ARE WRITTEN IN PL/I"? 

THE BINARY FILE CORRESPONDING TO A SOURCE FILE "X.LANG" WILL BE 
NAMED "y.BIN". 

THE LISTING FILE (IF ANY) CORRESPONDING TO SOURCE FILE "X.LANG" 
WILL BE NAMED "X.LIST". 

AN INSERT FILE USED BY A SOURCE FILE "X.LANG" WILL BE NAMED 
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'Y.INS.LANG", WHERE "Y" IS AN APPROPRIATELY DESCRIPTIVE NAME. 
COWHAND FILES WILL BE NAMED "C_Y", WHERE "Y" IS AN APPROPRIATELY 
DESCRIPTIVE NAME. 
APPROPRIATE NAME. 

MAPS WILL BE NAMED "M_Y", WHFRE "Y" IS AN 

1.5.2 LIBRARY DIRECTORY HIERARCHY 

THE STRUCTURE OF THE HIERARCHY USED TO CONTAIN PRIMOS MODULES IS 
THE FOLLOWING: 

TOP LEVEL DIR CONTAINS COMMAND , SYSTEM IMAGE FILES 
C*COLDS, PRNNN, E T C . ) , AND UTILITY 

KS 
FS 

PUNFILE FILES (*MAPGEN, ETC.) 
CONTAINS KERNEL SOURCE FILES. 
CONTAINS FILE SYSTEM SOURCE FILES. 

NS 

CS 

CONTA 
FILES 
CONTA 

INS NETWORK SUBSYSTEM SOURCE 

INS COMMUNICATIONS SUBSYSTEM 

R3S 
SOURC 
CONTA 
SOURC 

ES. 
INS 
ES. 

RIMG THREE OPERATING SYSTEM 

SE 

PLPLIB 

CONTA 
DEVIC 
CONTA 

INS 
ES. 
INS 

THE SOURCES THAT SUPPORT DPTX 

PLP LIBERARY SOURCES THAT ARE 

OBJ 
USED BY THE OPERATIM 6 SYSTEM. 
CONTAINS ALL THE OBJECT ^QDULFS. 

NOTE THAT NO COMMAND FILE S H O U L D C O N T A I N DEPENDENCIES ON A 
PARTICULAR NAME OR LOCATION WITHIN THE HIERARCHY OF 
TOP LEVEL DIR. 

1.5.3 PRI4QQ>INSFRT 

ALL J1NSERT FILES WHICH ART U S E D I N C O M P I L I N G OR ASSEMBLING 
SOURCE PROGRAMS HAVE BEEN PLACED IN PR I 40O>INSERT . THUS, SOURCE 
PROGRAM STATEMENTS Of THE FORM 

SINSERT DVMCOM 
HAVE BEEN CHANGED TO 

$ INSERT *>INSER.T> DVMCOM. INS. XXX 
WHERE: (XXX IS FTN, PMA ) 

IF PRIMOS SOURCE PROGRAMS ARE TO BE COMPILED OR ASSEMBLED IN SOME 
DIRECTORY OTHER THAN PRI400, A SUBDIRECTORY INSERT MUST EXIST IN 
THE PRESENT HOME DIRECTORY; IN THF SUB-JFD INSERT MUST BE ANY 
S1NSERT FILES REQUIRED. 

1.5.4 PRI40OUTILS 

THE SOURCES FOR CERTAIN UTILITIES USED BY PRIMOS HAVE BEEN MOVED 
INTO " P R I 4 0 O U T I L S " . THESE INCLUDE "PRIMOS" (THE PRIMOS 
PRELOADER), MAPGEN (THE PAGE MAP AND COLD START IMAGE GENERATOR), 
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AND THE VERSION 
P U R P O S E S . THE 

OF VPSD THAT IS LOADED WITH PRIMOS FOR DEBUGGING 
COMINPUT FILES FOR GENERATING THESE U T I L I T I E S ARE 

FOUND IN P R 1 4 O 0 . 

1.6 REQURED H A R D W A R E UPGRADES 

REVISION 17 
CONTROLLERS 

SUPPORTS O V E R L A P P E D DISK T R A N S F E R S IF TWO DISK 
ARE P R E S E N T . IF THE SYSTEM C O N T A I N S TWO TYPE 40CA 

DCU'S (STORAGE MODULE C O N T R O L L E R S ) , BOTH MUST BE UPDATED 
LATEST ECO R E V I S I O N . 

TO THE 

THE DEVICE ADDRESS OF THE RING NET CONTROLLER (PNC) WAS CHANGED 
FROM :A1 (OCTAL) TO : 0 7 . EXISTING PNC C O N T R O L L E R S MUST BE ECO TO 
THE NEW A D D R E S S . IT IS BELIEVED THAT NO C O N T R O L L E R S WITH THE OLD 
ADDRESS HAVE BEEN SHIPPED TO C U S T O M E R S . NOTE THAT THE OLD 
ADDRESS CONFLICTED WITH THE DEVICE ADDRESS OF THE GPIB (GENERAL 
PURPOSE INTERFACE B O A R D ) . 

1.7 CONFIGURATION AND INSTALLATION OF NETWORKS 
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COMPLETE 

Y GUIDE A 
SYSTEM 
SPECIFIC 
RESPONSE 

A D MI N I 
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S ARE 

STRATO 
R E Q U I 

VAL 

R THR 
RED TO 
IDATED 

OUGH 
DE 
AN 

NO 
SCRI3 
D w 

DE, L 
E A PR 
RITTEN 

INK, 
IMENET 
INTO 

AND 
NETW 
THE 

OPTION 
ORK. THE 

NETWORK 
CONFIGURATION FILE NETCON. AT PRIMOS INITIALIZATION NETCON 
(WHICH MUST BE IN CMDNCO) OF THE COMMAND DEVICE IS OPENED AND ThE 
INFORMATION PROCESSED. 

TO INSTALL 
USED. 

NETWORKS WITH REVISION 17 THE FOLLOWING PROCEDURE IS 

FUT IL 
>F PRINET>CMDNCD 

FUT IL 
>F x725>CMDNCO 

>T_CMDNCO. 
>C_NETCFG 
>QU 

<PASSWORD> OR > T _ C M D N C D 
> < T N E TCFG 
>0 

<PASSWORD> 

NEXT, THE OBSOLETE CONFIG DIRECTIVES PiYMAME, NET, FAM, RLOG1N 
MUST BE REMOVED FROM THE PRIMOS CONFIGURATION FILE, AND REPLACED 
WITH THE SINGLE CONFIG DIRECTIVE 'NET ON' 
START NETWORK CONFIGURATION FILE MUST BE 
FOLLOWING PROCEDURE: 

FINALLY THE COLD 
CREATED WITH THE 

OK, AT_CMDNCD_<PASSWORD> 
OK, NETCFG " 

<ANSWER ttUESTIONS TO DESCRIBE YOUR NETWORK> 
OK, 

CONFIGURATION AND OPERATIONAL MODIFICATIONS PAGE 13 



ONCF ALL QUESTIONS DESCRIBING THE NETWORK. HAVE BEEN ANSWERED IN 
THE DIALOG WITH NETCFG, THE BINARY FILE NETCON WILL BE FLACED IN 
CMDNCG (ASSURING ONE HAS ATTACHED THERE AS INDICATED ABOVE). 

THE COLD START CONFIG DIRECTIVES »SMLC S^LC' AND 'SMLC CNTRLR' 
MUST BE USED TO CHANGE THE LOGICAL TO PHYSICAL LINE NAPPING OF 
SYNCHRONOUS LINES. THF 'SMLC D S C DIRECTIVE IS NOT IMPLEMENTED 
IN NETWORKS AT THIS REV. USE THE -DSC 
SPECIFY DATASET CONTROL OPTIONS. 

OPTION TO NETCFG TO 

l*Z^_£QN£l£y^fcAlIQN_A!^^I*|ST AULAIIQfii_a£„t4||l 

THE SOURCE, OBJECT,, RUN, AND COMMAND FILES FOR THE FILE ACCESS 
MANAGER FAM ARE CONTAINED IN THF DIRFCTORY CHAIN PRINET>FAM OR 
X.25>FAM. THE FILES IN THE UFD FA ft THAT ARE OF SPECIAL 
IMPORTANCE TO THE FAM INSTALLER ARE AS FOLLOWS: 

PH_FAM PHANTOM COMMAND FILE 
tfFAtt SEGMENTED RUN FILE 
C_FAM 
C SEG 

COMPILE AND LOAD 
LOAD FROM BINARIES 

TO INSTALL THE FAM, THE FOLLOWING MUST BE DONE 

1) CREATE A TOP LEVEL UFD CALLED FAM (WHICH MAY BE LOGGED 
INTO). THIS UFD MUST_NOT HAVE A PASSWORD. 

T) FUTIL THE FILES PH_FAM AND #FAM TO T H E NEWLY CREATED 
UFD. 

TO ENABLE FAM, SIMPLY DO ONE OF THE FOLLOWING: 

1) LOGIN UNDER THE USERNAME OF FAM: 

OK, LOGIN_fAM 
FAM (XX) LOGGED IN AT . .. 
OK, 5EG_#FAM 

FAM WILL NOW RUN, AND NO FURTHER COMMANDS WILL BE READ 
FROM THE TERMINAL. 

?) RUN THE FAM AS A PHANTOM: 

OK, PH FAM>PH_F AM 
PHANTOM IS USER .. 
OK, 

TO ENABLE FAM TO COMMUNICATE WITH A PARTICULAR REMOTE NODE, SEE 
SEPARATE DOCUMENT DESCRIBING NETCFG. 

CONFIGURATION AND OPERATIONAL MODIFICATIONS PAGE 14 



2 NEW FEATURES 

2.1 CONDITION MECHANISM 

2.1.1 INIROiyCIION_IO_IHE_CONDIIION_HECHANISM 

THE NOTION OF THE 
CONCEPT IN THE PL/I 
UNSCHEDULED SOFTWARE 

1 CONDITION" 
LANGUAGE . 
PROCEDURE 

COMES FROM THE CORRESPONDING 
A CONDITION IS BASICALLY AN 

CALL (OR BLOCK ACTIVATION) WHICH 
IS BROUGHT ABOUT BY THE OCCURRENCE OF SOME UNUSUAL EVENT JN A 
PROCESS. EXAMPLES OF THIS ARE HARDWARE-DEFINED FAULTS (SUCH AS 
ARITHMETIC EXCEPTIONS), DETECTION BY A SUBROUTINE OF A HOPELESS 
ERROR SITUATION WHICH CANNNOT BE ADEQUATELY DESCRIBED TO THE 
SUBROUTINE'S CALLER THROUGH AVAILABLE PARAMETERS, AND QUITS FROM 
THE USER TERMINAL (CONVERTED BY PRIMOS IMTO A HARDWARE-DEFINED 
FAULT) 

CONDITIONS ARE PARTICULARLY USEFUL IN TWO BASIC CIRCUMSTANCES 
WHEN CAUSED 
CALL-RETURN 
THE UNUSUAL 

BY AN UNPREDICTABLE 
FLOW OF CONTROL IS NOT 
HAPPENING. 

HARDWARE FAULT, AND WHEN THE 
KNOWN BY THE ROUTINE DETECTING 

THE IMPLEMENTATION OF THE CONDITION MECHANISM DESCRIBED HERE IS 
INTENDED TO SERVE THREE PURPOSES: TO PROVIDE A CONSISTENT AND 
USEFUL MEANS FOP SYSTEM SOFTWARE TO HANDLE ERROR CONDITIONS AND 
TO MANAGE A. REENTRAMT/RECURSIVE COMMAND ENVIRONMENT; TO PROVIDE 
USER PROGRAMS WITH THE CAPABILITY TO HANDLE ERROR CONDITIONS THAT 
HERETOFORE FORCED A RETURN TO COMMAND LEVEL; 
SUPPORT FOR THE CONDITION MECHANISM OF ANSI PL/I 

AND TO PROVIDE 

2.1.2 OM-UNITS 

AN "ON-UNIT" IS HANDLER FOR A CONDITION, AND MAY EITHER BE A 
PRODFCURE (AN "ENTRY VARIABLE" IN PL/I TERMINOLOGY), OR A 
BEGIN-BLOCK. THE LATTER RESULT FROM EXECUTION OF THE PL/I <ON 
STATEMENT^ WHILE THE FORMER RESULT FROM EXPLICIT INVOCATION OF 
THE SYSTEM PRIMITIVES MKONUS AND MKONSF. THE ONLY WAY TO CAUSE 
CREATION OF AN ON-UNIT IN A NON-PL/I PROGRAM IS TO EXPLICITLY 
CALL THE SYSTEM PRIMITIVES MKONUS OR MKON$F. AT VARIOUS TIMES, 
SYSTEM SOFTWARE 
CONDITIONS. 

WILL CREATE ITS OWN ON-UNITS FOR SYSTEM-DEFINED 

A PROCEDURE MAY ALSO ACT TO INVALIDATE, 
IT HAD PREVIOUSLY CREATED. IN PL/I, THIS 
THE <REVERT STATEMENTS THE REVERSION OF 

OR "REVERT", AN ON-UNIT 
CAN BE DONF BY MEANS OF 
AM ON-UNIT CAN ALSO BE 

ACCOMPLISHED BY CALLING THE SYSTEM PRIMITIVES RVONUS OR RVONSF. 
NOTE THAT SUCH A REVERSION APPLIES TO THE CURRENT ACTIVATION 
ONLY; THE ON-UNIT(S) FOR THE SAME CONDITION CREATED BY 
ACTIVATIONS EARLIER IN THE STACK ARE NOT AFFECTED 
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EVERY ON-UKIT IS ASSOCIATED WITH A 
SIMPLY THE PARTICULAR INVOCATION 

GIVEN ACXIVAT.10N, WHICH IS 
OF THE PROCEDURE (OP BEGIN 

BLOCK) THAT REQUESTED CREATION OF THE ON-UNIT. ASSOCIATED WITH 
EVERY ON-UNIT IS THE NAME OF THE CONDITION FOR WHICH THE ON-UNIT 
IS A HANDLER. THESE CONDITION NAMES ARE CHARACTER STRINGS OF UP 
TO 3? CHARACTERS, AND WAY REPRESENT SYSTEM-DEFINED CONDITIONS IF 
THE NAME IS ONE OF THOSE RESERVED FOR SYSTEM USE, OR IT MAY BE A 
USER-DEFINED CONDITION. 

THE CONDITION MECHANISM IS ACTIVATED WHENEVER A CONDITION IS 
RAISED, IN PL/1 TERMS, A CONDITION IS RAISED EITHER EXPLICITLY 
AS THE RESULT OF A <SIGNAL STATEMENTS OR IMPLICITLY AS THE 
RESULT OF SOME ERROR HAVING BEEN DETECTED DURING REGULAR 
COMPUTATION. NOTE THAT IN THIS CONTEXT, "ERROK" IS TO BE TAKEN 
LOOSELY: "END OF FILE" IS ONE SUCH "ERROR", 

A CONDITION MAY BE RAISED BY THE EXECUTION OF PL/I <SIGNAL 
STATEMENTS OR BY AN EXPLICIT CALL TO THE SYSTEM PRIMITIVES 
SIGNLt OR SGNL&F. IN SOME CASES, SUCH AS CONVERSION OF HARDWARE 
FAULTS TO CONDITIONS, THIS CALL IS EXECUTED BY SYSTEM SOFTWARE 
AND SO IS INVISIBLE 
A HARDWARE FAULT IS 

TO THE USER: FROM THE USER'S POINT OF VIEW, 
A CONDITION SIGNAL. 

2.1.3 INVOCATION OF ON-UNITS 

WHEN A CONDITION IS RAISED, THE CONDITION MECHANISM MUST FIRST 
FIND AN ON-UNIT FOR THAT CONDITION. IT DOES THIS BY SEARCHING 
THE STACK BACKWARD IN TIME, STARTING FROM THE ACTIVATION 
BELONGING TO THE PRODECURE THAT RAISED THE CONDITION. IF AN 
ACTIVATION HAS AN ON-UNIT 
WAS RAISED, THAT ON-UNIT IS 
HAVE AN ON-UNIT FOR THE 

FOR THE SPECIFIC CONDITION NAME THAT 
SELECTED. IF AM ACTIVATION DOES NOT 
SPECIFIC CONDITION, BUT DOES HAVE.AN 

ON-UNIT FOR THE SPECIAL CONDITION ANY$, THAT ACTIVATION IS SAID 
TO HAVE <V DEFAULT__ON-yNlT, AND THE ANY* ON-UNIT IS SELECTED. 
SCANNING IS "TEMPORARILY SUSPENDED AT THE FIRST ACTIVATION 
CONTAINING A SELECTABLE ON-UNIT, AND THAT ON-UNIT IS INVOKED. 

A SELECTED ON-UNIT IS INVOKED ACCORDIMG TO THE FOLLOWING 
SPECIFICATION: 

DCL O N U N I T ENTRY (PTR) VARIABLE; 

CALL O.N_UNIT ( PTR_TO_C OND_ F R AM E ) ; 

THAT IS, ALL ON-UNITS ARE PASSED A SINGLE ARGUMENT WHICH IS A 
POINTER TO TH*E STANDARD CONDITION FRAME HEADER THAT DESCRIBES THE 
CONDITION THAT WAS RAISED. NOTE THAT AN ON-UNIT OPERATES AS IF 
IT HAD BEEN INVOKED FROM THE ACTIVATION WHICH CREATED IT, SO THAT 
IF THE ON-UNIT PROCEDURE IS INTERNAL TO THAT ACTIVATION, THE 
NORMAL PL/I SCOPING RULES FOR AUTOMATIC STORAGE (AND ALL OTHER 
STORAG-E CLASSES) APPLY. 
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2.1.A POSSIBLE ACTIONS OF AN CM-UNIT 

IN THE GENERAL CASE, AN ON-UNIT HAS SEVERAL OPTIONS AS TO WHAT 
ACTION IT CAN TAKE. IT MAY, OF COURSE, PERFORM ANY DESIRED 
APPLICATION-SPECIFIC TASKS, SUCH AS CLOSING FILE UNITS, DELETING 
TEMPORARY FILES, UPDATING DATABASES, DOTMG CONSISTENCY CHECKS, 
AND SO ON IN ORDER TO ABORT THE COMPUTATION THAT HAS 6EFN 
INTERRUPTED. IN MANY CASES, HOWEVER, IT MAY BE POSSIBLE FOR THE 
ON-UNIT TO REPAIR THE CAUSE OF THE CONDITION (OR EVEN TO 
DETERMINE THAT THE CONDITION CAN Bh SAFELY IGNORED), OR TO DECIDE 
THAT THE COMPUTATION'S NORMAL FLOW CAN BE INTERRUPTED AND THE 
PROGRAM REENTERED AT SOME "KNOWN" POINT. ~~ 

IF PERMITTED BY THF SIGNALLER OF THE CONDITION, THE ON-UNIT MAY 
SIMPLY RETURN, IN WHICH CASE THE COMPUTATION WILL CONTINUE FROM 
THE POINT OF THE SIGNAL OR HARDWARE FAULT. IF THE SIGNALLER HAS 
FORBIDDEN SUCH A RETURN, AN ATTEMPT TO DO IT WILL RESULT IN A 
SIGNAL OF THE CONDITION ILLEGAL_ONUNIT_RETUPN$. " THERE ARE 
INFORMATION PITS IN THE CONDITION FRAME HEADER (SEE BELOW) THAT 
INFORM THE O N - U M T AS TO WHETHER RETURN IS PERMITTED (THIS 
INFORMATION IS IMPLICIT IN THE NAME OF MOST SYST EM-DEFINED 
CONDITIONS), AND WHETHER IT WILL IN GENERAL MAKE SENSE TO RETURN 
WITHOUT HAVING TAKEN "CORRECTIVE ACTION". 

AN ON-UNIT MAY PERFORM A NONLOCAL GOTO TO SOME PREVIOUSLY DEFINED 
LABEL, THAT WILL CAUSE THF PROGRAM TO RESTART IN SOME KNOWN 
STATE. THIS ACTION 
CAUSED THF CONDITION 
NONLOCAL GOTO, AND 

MAY ALWAYS BE TAKEN, AS THE ACTIVATION THAT 
TO BE RAISED WTLL USUALLY BE ABORTED BY THE 
HENCE THE ISSUE OF ON-UNIT RETURN DOES NOT 

ARISE . 

AN ON-UNIT MAY ALSO SIGNAL ANOTHER (POSSIBLY THE SAME, BUT BEWARE 
OF INFINITE RECURSION) CONDITION, AND IT MAY EITHER PERMIT OR 
DENY RETURN FROM THAT CONDITION. 

THE ON-UNIT MAY DECIDE TO GET THE PROCESS TO COMMAND LEVEL, TO 
ALLOW THE USER TO TAKE CONTROL. THE SYSTEM DEFAULT ON-UNIT IS AN 
EXAMPLE OF AN ON-UNIT THAT DOES EXACTLY THAT. IF THE USER ENTERS 
THE "START" COMMAND, 
INVOKING ON-UNIT. 

THE NEW COMMAND LEVEL WILL RETURN TO THE 

FINALLY, THF ON-UNIT MAY DECIDE THAT IT HAS NOT BEEN ABLE TO 
HANDLE THE CONDITION AFTER ALL, OR THAT IT HAS ONLY PARTIALLY 
DONF SO, AND NEEDS HELP FROM AN ON-UNIT ESTABLISHED BY ONE OF ITS 
DYNAMIC ANCESTORS. THE ON-UNIT INSTRUCTS THE CONDITION MECHANISM 
THAT IT DESIRES TO "CONTINUE TO SIGNAL", AND THEN SIMPLY RETURNS. 
THE CONDITION MECHANISM WILL THEN CONTINUE TO SCAN UP THE STACK 
FOR MORE ON-UNITS FOR THF CONDITION. 

2.1.5 USING THE CONDITION MECHANISM FROM FORTRAN 

SINCE FORTRAN IS NOT A BLOCK-STRUCTURED LANGUAGE, THE USE OF 
ON-UNITS (CONDITION HANDLERS) AND OF NONLOCAL GOTO'S FROM FORTRAN 
IS SOMEWHAT RESTRICTED. IN PARTICULAR, THERE ARE NO INTERNAL 
PROCEDURES OR BLOCKS IN FORTRAN, LEAVING EXTERNAL PROCEDURES 
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(SUBROUTINES) 
THE FACT THAT 

AS THE ONLY POSSIBILITIES FOR SERVICE AS ON-UNITS. 
A FORTRAN STATEMENT LABEL VALUE DOES NOT CONTAIN AN 

ACTIVATION < STACK) POINTER WEANS THAT NONLOCAL GOTO'S 
WAY DIFFERENT FROM PL/I (SEE BELOW). 

WORK IN A 

TO SUMMARIZE THf RESTRICTIONS 

0 FORTRAN ON-UNITS MUST BE SUBROUTINES, WHICH MAY NOT, OF 
COURSE, BE 
MAKING THE 

INTERNAL 
ON-UN IT. 

TO THE SUBROUTINE OR MAIN PROGRAM 

NONLOCAL GOTO'S ARE DEFINED IN PRIME FORTRAN TO WORK ONLY 
IF THE TARGET STATEMENT LABEL BELONGS TO THE CALLER OF 
THE SUBROUTINE PERFORMING THE NONLOCAL GOTO. THAT IS, 
NONLOCAL GOTO'S WORK ONLY TO THE PREVIOUS STACK LEVEL. 

2.1.5.1 DATATYPE INCOMPATIBILITIES 

THE PL/I 
DATATYPE 

INTERFACES TO 
"CHARACTERS) 

THE CONDITION MECHANISM UTILIZE THE PL/I 
VARYING". THIS DATATYPE IN NOT AVAILABLE 

IN FORTRAN (EITHER 1966 OR 1977 ANSI STANDARD). 
FORTRAN, HOWEVER, INCLUDES A DATATYPE THAT IS 
PL/I "CHARACTERS) NONVARYING". 

THE 1977 ANSI 
THE EQUIVALENT OF 

FOR THESE REASONS, A SET OF INTERFACES TO THE CONDITION MECHANISM 
IS PROVIDED WHICH UTILIZES NONVARYING CHARACTER STRINGS. THE 
USER IS CAUTIONFD THAT THESE INTERFACES WILL NOT BE AS EFFICIENT 
AS THOSE USING THE VARYING CHARACTER STRINGS. IT IS POSSIBLE TO 
SIMULATE VARYING CHARACTER STRINGS IN FORTRAN BY USING 
APPROPRIATE EQUIVALENCES. 

THE PRIME REPRESENTATION FOR VARYING CHARACTER STRING IS 
EQUIVALENT TO AN INTEGER*2 ARRAY IN WHICH THE FIRST ELEMENT 
CONTAINS THE CHARACTER COUNT, AND THE REMAINING ELEMENTS CONTAIN 
THE CHARACTERS IN PACKED FORMAT. TO ILLUSTRATE: 

PL/I : 
DCL NAME CHAR(5) VARYING STATIC INITIAL C Q U I T S ' ) ; 

FORTRAN: 
INTEGER*? NAME(4) 
DATA NAME / 5 , 'QUITS '/ 

2.1.5.2 INTERFACES FOR NONLOCAL GOTO'S 

A FULL-FUNCTION NONLOCAL GOTO REQUIRES THAT THE TARGET LABEL 
IDENTIFY ROTH A STATEMENT AND AN ACTIVATION (STACK FRAME) OF THE 
PROGRAM THAT 
REQUIRED IN A 
USED. 

CONTAINS THE STATEMENT. IF SUCH A NONLOCAL GOTO IS 
FORTRAN PROGRAM, THE FOLLOWING INTERFACES CAN BE 

THE PROCEDURE 
PL/I-COMPATIBLE 

MKLBSF IS CALLED BY A 
LA3EL POINTING TO ONE OF 

PROGRAM TO CREATE A 
ITS STATEMENTS. THE 

ACTIVATION POINTER 
ACTIVATION. 

IN THE LABEL WILL IDENTIFY THE CALLER'S 
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THE PROCEDURE PL1SNL WILL PERFORM A NONLOCAL GOTO TO A SPECIFIED 
TARGET 
PL1SNL 

LABEL LABELS PRODUCED BY MKLBSF ARE ACCEPTABLE TO 

THE CALLING SEQUENCES FOR THESE ROUTINES ARE DESCRIBED BELOW 

2.1.6 DEFAULT ON-UNITS AND CLEANUP ON-UNITS 

THE CLEANUPS CONDITION 

THE SPECIAL CONDITION CLEANUPS IS USED ONLY DURING PROCESSING OF 
A NONLOCAL GOTO (OR A CRAWLOUT FROM AM INNER R I N G ) . ANY 
ACTIVATION MAY MAKE AN ON-UNIT FOR THE CONDITION CLEANUPS, WHICH 
WILL BE INVOKED 
BY A CRAWLOUT OR 

ONLY WHEN THAT ACTIVATION IS 
SIMPLE NONLOCAL GOTO. 

ABOUT TO BE ABORTED 

THE CLEANUPS ON-UNITS OF THE ACTIVATIONS ON THE STACK ARE INVOKED 
IN REVERSE CHRONOLOGICAL ORDER. EACH CLEANUPS ON-UNIT IS 
EXPECTED TO RETURN UNLESS IT ENCOUNTERS A FATAL ERROR. NO 
ACTIVATION'S STACK FRAME IS REMOVED FROM THE 
ACTIVATIONS HAVF BEEN CLEANED UP (I.E. ALL 
HAVE RETURNED). 

STACK UNTIL ALL 
CLEANUPS ON-UNITS 

AN ON-UNIT FOR CLEANUPS MAY PERFORM ANY OPERATION DESIRED, BUT 
MOST COMMON WILL BE SUCH THINGS AS CLOSING FILE UNITS, FREEING 
GENERATIONS 
AND SO ON. 

OF STORAGE THAT HAVE BEEN ALLOCATED IN STATIC AREAS, 

THE CONDITION MECHANISM CANNOT GUARANTEE THAT THE CLEANUPS 
ON-UNIT IN A GIVEN ACTIVATION WILL NOT BE IMVOKED MORE THAN ONCE, 
BUT IT CAN AND DOES GUARANTEE THAT, ONCE A CLEANUPS ON-UNIT HAS 
RETURNED TO THE CONDITION MECHANISM AND THAT ACTIVATION HAS BEEN 
MARKED "CLEANED UP", INVOCATION OF ANY OF THAT ACTIVATION'S 
ON-UNITS (INCLUDING CLEANUPS), AS WELL AS TRANSFER OF CONTROL. 
INTO THAT ACTIVATION 
PREVENTED. 

BY MEANS OF A FURTHER NONLOCAL GOTO, ARE 

IHE_ANY!_CONDI_!ION 

AN ON-UNIT FOR THE CONDITION ANYS IS CALLED A "DEFAULT ON-UNIT". 
A PROCEDURE CRFATES AN ON-UNIT FOR ANY* IV THE NORMAL MANNER 
(PL/I <ON STATEMENTS OR A CALL TO MKONUS OR M K O N S F ) , WHENEVER IT 
WISHES TO INTERCEPT ANY CONDITION THAT MIG4T BE SIGNALLED DURING 
ITS ACTIVATION. 

WHEN A GIVEN ACTIVATION IS REACHED DURING THE STACK SCAN 
ASSOCIATED WITH THE RAISING OF A CONDITION, IT IS FIRST EXAMINED 
FOR AN ON-UNIT FOR THAT SPECIFIC CONDITION. THAT ON-UNIT IS 
SELECTED FOR INVOCATION IF IT EXISTS. IF THE ACTIVATION HAS NO 
SPECIFIC ON-UNIT, BUT DOES HAVE AN ON-UNIT FOR ANYS, THEN THE 
ANYS ON-UNIT IS SELECTED FOR INVOCATION. THE STANDARD CONDITION 
FRAME HEADER PASSED TO THE ANYS ON-UNIT DESCRIBES THE ORIGINAL 
CONDITION BECAUSE OF WHICH THE ON-UNIT IS BEING INVOKED. 
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H E N C E , A P R O C E D U R E ' S DEFAULT < A N Y $ ) O N - U N I T I S INVOICED ONLY 
THE PROCEDURE HAS NO S P E C I F I C O N - U N I T FOR THE G I V E N C O N D I T I O N . 

IF 

USER PROGRAMS SHOULD NOT INCLUDE AN ANY$ ON-UNIT UNLESS TRULY 
NECESSARY. A USER ANY$ ON-UNIT SHOULD NOT ATTEMPT TO HANDLE MOST 
SYSTEM CONDITIONS, RUT RATHER SHOULD "PASS THEM ON" BY SIMPLY 
RETURNING. THE CONTINUE SWITCH (CFH.CFLAGS.CO NT INUE SW) IS SET 
AUTOMATICALLY WHFNEVFR AN AMY$ ON-UNIT IS IMVOKED. ANY USER ANY& 
ON-UNIT THAT F AJ.L S_TO_R E T UR N WITH THE CONTINUE SWITCH STILL SET, 
MAY CAUSE IMPROPER_OPERATION OF USER OR P R H E SOFTWARE AT SOME 
FUTURE RELEASE OF THE SYSTEM. 

2-2 FILE_SYSTEM_ENHANCEriENTS 

2.2.1 LISTf 

LISTF WILL PRINT t~HE PATHNAME OF THE DIRECTORY RATHER THAN THE 
DIRECTORY NAME ONLY. IF THE PATHNAME EXCEEDS 80 CHARACTERS, NO 
PATHNAME OR DIRECTORY NAME WILL BE PRINTED. 

2.2.2 FILE UNITS 

THE MAXIMUM NUMBER OF AVAILABLE FILF 
FROM 64 TO 128. NOTE THAT UNIT 0 
THE FILE SYSTEM AND THAT UNIT 127 

UNITS PER USER HAS INCREASED 
IS STILL RESERVED FOR USE BY 
(WAS 63) IS RESERVED FOR 

COMOUTPUT FILE USAGE. 

2.3 STATUS COMMAND 

2.3.1 STATUS UNIT 

THE STATUS UNIT COMMAND WILL PRINT MORE INF3RMATI0N PERTAINING TO 
"OPEN FILE UNITS. THE FILE UNIT IS NOW LISTED IN DECIMAL. ALSO 
LISTED FOR EACH OPEN FILE UNIT IS THE FILE POSITION (IN DECIMAL), 
THE OPEN MODE, THE READ/WRITE CONCURRENCY LOCK SETTING, THE FILE 
TYPF AND THE PATHNAME 
LONG). THE UNIT NUMBER 
LISTING A DIRECTORY ON A 

(IF PATHNAME IS LESS THAN 
AND PATHNAME ONLY ARE 

REMOTE DISK. 

80 CHARACTERS 
PRINTED WHEN 

2.3.2 STATUS DEVICE 

THIS COMMAND PRINTS 
MAGTAPE UNITS. 

THE LOGICAL TO PHYSICAL CORRESPONDENCE OF 

ySAGE 

OK, STATUS DEVICE 

DEVICE USRNAM USRNUM LDEVICE 
MTO YLEE 3 MTU 

" M t l SYSTEM 77 MT~2~ 
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DEVICE PHYSICAL DEVICE NAME 
USRNAM USER LOGIN NAME. 
USRNUM USER NUMBER. 
LDEVICE LOGICAL DEVICE NAME USED BY THE USFR WHOM THE 

DRIVE IS ASSIGNED TO. 

2.3.3 STATUS USERS 

INFORMATION ABOUT THE SUPERVISOR PROCESS (USER 1) IS NOW LISTED. 
NOTE THAT SMLC LINES USED BY PRIMCNET ARE SHOWN AS ASSIGNED TO 
THE SUPERVISOR PROCESS. 

2.3.4 STATUS ME 

THIS COMMAND IS SIMILAR TO STATUS USERS, BUT IT ONLY LISTS 
INFORMATION ABOUT ALL PROCESSES ON THE SYSTEM WITH THE SAME LOGIN 
NAME AS THE REQUESTING PROCESS. 

2.4 THE PRIMOS COMMAND ENVIRONMENT 

2.4.1 INTRODUCTION 

THIS SECTION DESCRIBES THE PRIMOS RECURSIVE COMMAND ENVIRONMENT. 
THIS ENVIRONMENT REPRESENTS A SIGNIFICANT DEPARTURE FROM PREVIOUS 
IMPLEMENTATIONS OF COMMAND PROCESSING AND USFR PROGRAM INVOCATION 
IN THE PRIMOS SYSTEM. 

THE PRIMARY GOAL OF THE NEW ENVIRONMENT IS TO PROVIDE I FULLY 
RECURSIVE COMMAND PROCESSING LOOP (CALLED THE "COMMAND LOOP" 
BELOW) THAT IS ALSO HIGHLY MODULAR. THE ABILITY TO RECURSIVELY 
INVOKE THE COMMAND LOOP MEANS THAT COMMAND PROCEDURE LANGUAGES, 
AND US 
RELATI 
USEFUL 

ER SU 
VELY E 
P R 0 P E 

BSYS 
ASY 
RTY 

TEMS 
TO 
DUR 

THA 
IMPL 

IMG 

T EXEC 
EMENT. 
PROGRAM 

LITE 
ALS 
DE 

SYSTEM 
0, THIS 
BUGGING, 

COMMANDS, 
RECURSION IS 

AND THE 

BECOME 
A VERY 
PRIME 

HIGH-LEVEL LANGUAGE DEBUGGER MAKES EXTENSIVE USE OF THIS 
CAPABILITY. THE FACT THAT THE COMMAND LOOP IS MODULAR MEANS 
THAT, WHEN A SUITABLE LINKING MECHANISM IS AVAILABLE, II WILL BE 
POSSIBLE TO PROVIDE, FOR EACH USER, A CUSTOM-TAILORED VERSION OF 
THE COMMAND LOOP THAT FITS THE NEEDS OF THAT USER. 

EVERY ATTEMPT HAS BEEN MADE TO PRESERVE A USER ENVIRONMENT THAT 
IS COMPATIBLE WITH EXISTING USER SOFTWARE. THERE ARE, HOWEVER, 
SOME DIFFERENCES IN THE ENVIRONMENT WHICH CANNOT BE IGNORED BY 
SOME USERS DOING SOFTWARE DEVELOPMENT WORK (PRIMARILY DEBUGGING). 
SEE THE ABOVE SECTION ON THE CONDITION MECHANISM). 

2.4.2 E£CyRSiyE_MODE_AND_SIAIIC_MODE 

THE IMPLEMENTATION OF THE NEW ENVIRONMENT PARTITIONS SYSTEM AND 
USER SOFTWARE INTO TWO CATEGORIES 
"STATIC MODE". ALL PRESENT USER 
EXTERNAL COMMANDS, ARE STATIC MODE. 

KNOWN AS "RECURSIVE MODE" AND 
SOFTWARE, AND ALL PRESENT 
STATIC MODE IS CHARACTERIZED 

BY THESE PROPERTIES: (1) IT 
MANAGES ITS OWN STACK; (3) 

ALLOCATES ITS OWN 
IT MANAGES ITS 

SEGMENTS; (2) IT 
OWN PER-PROCESS 
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L I N K A G E S E G M E N T ( S H A R E D L I B R A R I E S ) ; (A) IT U S E S A " M E M O R Y I M A G E " 
A P P R O A C H IN W H I C H THE P R O G R A M IS R E L O A D E D E A C H T I M E IT IS C A L L E D ; 
AND (5) P R O G R A M S M A Y NOT 
LEVEL B E C A U S E OF ( 1 ) - ( 4 ) . 

BE R E C U R S I V E L Y I N V O K E D FROM C O M M A N D 

THE ONLY R E C U R S I V E M O D E S O F T W A R E IN THE S Y S T E M AT T H I S P O I N T IS 
THE O P E R A T I N G S Y S T E M I T S E L F (THE RING Z E R O S U B R O U T I N E S , THE 
A L L - R I N G S U T I L I T Y S U B R O U T I N E S (SUCH AS THE C O N D I T I O N M E C H A N I S M 
R O U T I N E S ) , AND THE I N T E R N A L C O M M A N D S ) , AND U S E R O N - U N I T S T O G E T H E R 
WITH THEIR D Y N A M I C D E S C E N D A N T S . R E C U R S I V E M O D E IS C H A R A C T E R I Z E D 
BY THESE P R O P E R T I E S : (1) IT U S E S THE S Y S T E M S T A C K (OF THE 
A P P R O P R I A T E R I N G ) ; (2) A L L C O M M A N D P R O C E D U R E S M A Y B E R E C U R S I V E L Y 
I N V O K E D F R O M _ _ C O M M A N D L E V E L ; (3) AND IT IS NOT R E L O A D E D AS A 
ME M O R Y IMAGF E A C H TIME IT IS C A L L E D ( I N D E E D , THE C O N C E P T OF 
M E M O R Y IMAGE D O E S N O T A P P L Y ) . 

O P E R A T I O N A L L Y , A R E C U R S I V E M O D E P R O C E D U R E M U S T T E R M I N A T E BY 

Eiiy.E 
COMMA 
STATI 

NDS A 
C BUE 

NOT BY 
S PASSE 
E E R ; E R 

C A L L IN 
D AS P 
ROR IN 

G E XI T ; 
ARAMETER 
FORMATIO 

ARGUM 
S, AND A 
N IS PAS 

ENTS 
RE NiOT 
SED EI 

TO RE 
OBTAI 

THER B 

CURSIV 
NED F R 
Y SET 

E MODE 
OM SOME 
TING A 

RETUR 
AND R 
AND E 

N PAR 
E T U R N 
R R P R S 

A M E T E R 
ING, OR 
WITH OT 

(AN E 
BY SIG 
HEP TH 

RROR CO 
N A L L IN 6 
AN THE I 

D E ) , BY 
SOME CON 
MM ED I ATE 

PRIMTI 
DITION 
-RETUR 

NO 

N 

AN 
THE 

KEY 

ERROR 
E R R R T 

ARE NO 

M E S S A G E 
N C A L L 
T U S E D . 

WHEN 
PROGR 
POSSI 

A ME 
AMS, 
BLE D 

THOD EX 
THE ABOV 
FPENDENC 

ISTS 
E RULE 
IES 0 

FOR THE 
S REPRES 
N SPECI 

INVOCATI 
ENT THE 
FIC SEGM 

ON OF 
ONLY C 
ENT NU 

USER R 
HANGES 
MBERS) 

ECURSI 
(OTHE 
THAT 

VE MODE 
R THAN 
NEED TO 

RE MADE TO A STATIC MODE PROGRAM TO PERMIT IT TO RUN IN RECURSIVE 
MODE . 

W O R I A N T : USER ON-UNITS AND ALL OF THEIR DYNAMIC 
ARE RECURSIVE MODE SOFTWARE, AND SO SHOULD OBEY THE 

DESCENDANTS 
ABOVE RULES. 

2.4 THE BASIC COMMAND LOOP 

EACH USER IS NOW PROVIDED WITH A RING THREE STACK, WHICH IS USED 
BY THE VARIOUS MODULES 
THREE) INTERNAL COMMANDS. 
TO USE THIS STACK, WHICH 

OF THE COMMAND LOOP AS WELL AS BY (RING 
STATIC MODE PROGRAMS ARE NOT PERMITTED 
RESTRICTION IS ALREADY IN DE-FACTO 

ENFORCEMENT FY SEG. CURRENTLY, THE STACK IS ASSIGNED 
6002, BUT NO USER PROGRAM SHOULD DEPEND ON THIS FACT. 
IS NOT PERMITTED TO GROW INTO ANOTHER SFGMEMT. 

TO SEGMENT 
THE STACK 

WHEN A USER BECOMES LOGGED IN, 
CAUSES A CRAWLOUT TO RING THREE TO 

THE RING ZERO PROCEDURE LOGIN 
OCCUR (VIA AN INTERMEDIARY 

KNOWN AS INIT$3). WHEN CONTROL ARRIVES IN RING THREE, THE FIRST 
CALL ON A MODULE KNOWN AS THE LISTENER (LISTEN_) IS MADE. 
LISTEN IS CHARGED WITH READING COMMAND LINES FROM THE COMMAND 
INPUT STREAM (VIA CALLS TO CL$GET AS DESCRIBED IN THIS DOCUMENT), 
AND WITH SUBMITTING THEM TO A COMMAND_PROCESSOR FOR DECODING AND 
EXECUTION. THUS IT CAN BE SEEN THAT FLOW OF CONTROL NOW 
ORIGINATES IN RING THREE, UNLIKE PRIOR VERSIONS OF PRIMOS IN 
WHICH CONTROL ORIGINATED IN RING ZERO AND RETURNED TO RING THREE 
ONLY TO EXECUTE A USER PROGRAM. 

LISTEN, CALLS THF STANDARD COMMAND PROCESSOR, STDSCP, TO PARSE 
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THE COMMAND 
IS AVAILABLE 

AND CAUSE IT TO 
TO USER PROGRAMS 

BE EXECUTED. THE COMMAND PROCESSOR 
(STATIC OR RECURSIVE MODE) VIA THE 

ENTRY POINT CPS, IN ORDFP TO INSULATE USER SOFTWARE FROM POSSIBLE 
CHANGES TO ITS CALLING SEQUENCE OR NAME. 

STDSCP PARSES THE COMMAND USING THE RULES OF SYNTAX OF THE PRIMOS 
COMMAND LANGUAGE. WHEN THE COMMAND NAME HAS BEEN ISOLATED, IT IS 
COMPARED TO A LIST OF INTERNAL COMMAND NAMES. IF THE NAME IS IN 
THIS LIST, STD$CP INVOKES THE (RECURSIVE *!ODE) PROCEDURE THAT 
IMPLEMENTS THAT COMMAND. TEMPORARILY, MANY INTERNAL COMMANDS 
STILL EXECUTE IN RING ZERO IN THE PERSON OF THE PROCEDURE DOSSUB. 

IF THE COMMAND IS NOT INTERNAL, STD$CP CALLS A PROCEDURE KNOWN AS 
INVKSM ("INVOKE STATIC M O D E " ) , WHICH RESTORFS THE FILE INTO 
SEGMENT 4000 
LOCATION. 

AND CAUSES CONTROL TO BE PASSED TO THE PROPER 

THE COMMAND LOOP IS INVOKED RECURSIVELY SIMPLY BY CAUSING LIS1EN_ 
TO BE INVOKED. IN ORDER TO INSULATE USER PROGRAMS FROM THE NAME 
AND CALLING SEQUENCE OF LISTEN , THE ENTRY POINT COMLV$ IS 
PROVIDED 

2.4./. RECURSION OF THE COMMAND LOOP 

ASSOCIATED WITH EACH (RECURSIVE) INVOCATION OF LISTEN_ IS A 
NUMBER CALLED THE LISTENER LEVEL. THE BASE LISTEN, IS AT LEVEL 
1. LISTEN_ IS RECURSIVELY CALLED BY THE SYSTEM DEFAULT ON-UNIT 
(WHICH IS INVOKED WHEN USER SOFTWARE DDES NOT HAVE ITS OWN 
ON-UNIT FOR A CONDITION THAT WAS RAISED) AFTER THE DIAGNOSTIC IS 
PRINTED, AND BY (USER) CALLS TO COMLVS. EACH 
RECURSION INCREMENTS THE LEVEL NUMBER BY 1. 

ADDITIONAL LEVEL OF 

THE FACT THAT THE SYSTEM DEFAULT ON-UNIT INVOKES A NEW LISTENER 
LEVEL IS USEFUL BECAUSE IT ALLOWS THE USER TO INVOKE ANY 
RECURSIVE MODE COMMAND(S), AND THEN RETJRN TO THE POINT OF 
INTERRUPTION, OR TRACE THE STACK TO HELP DETERMINE THE 
THE INTERRUPTION. 

CAUSE OF 

ONE OF THE MOST COMMON INTERRUPTIONS IS, OF COURSE, THE USE OF 
THE QUIT BUTTON. THIS RESULTS IN A SIGNAL OF THE CONDITION 
QUITS. THE DEFAULT ON-UNIT FOR THIS CONDITION FIRST CLEARS THE 
TERMINAL INPUT AND OUTPUT BUFFERS, PAUSES A^Y COMMAND INPUT FILE 
IN EFFECT, FORCES TERMINAL OUTPUT ON, AND PRINTS "QUIT". THEN, A 
NEW LISTEN LEVEL IS INVOKED. 

UNLIKE PREVIOUS VERSIONS OF PR1M0S, IT WILL NOW BE POSSIBLE TO 
RESTART INTERNAL COMMANDS THAT HAVE BEEN INTERRUPTED BY A QUITS 
OR OTHER CONDITION SIGNAL, WHEN ALL SUCH COMMANDS HAVE BEEN MOVED 
OUT TO RING THREE. UNTIL THEN, RING ZERO INTERNAL COMMANDS WILL 
EITHER HAVE EXECUTED TO COMPLETION BEFORE THE CONDITION WAS 
RAISFD, 
"START" 

OR 
IS 

WILL BE 
ISSUED. 

RE-EXECUTED FROM THE BEGINNING WHEN THE 

EACH LISTEN_ LEVFL IS MARKED AS "STATIC MODE" OR "RECURSIVE 
MODE". A GIVEN LEVEL STARTS OUT AS RECURSIVE MODE, SO THAT, FOR 
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EXAMPLE, WHEN ONE 
AND LEVEL 2 IS 

INTERRUPTS A STATIC MODE PROGRAM AT LEVEL 1, 
INVOKED, LFVEL 1 IS STATIC MODE AND LEVEL 2 IS 

RECURSIVE. ONCE A LEVEL HAS BEEN MARKED AS STATIC MODE, IT 
REMAINS THAT WAY UNTIL THAT LEVEL IS ABORTED OR UNTIL AN "RLS" 
COMMAND IS ISSUED AT THAT LEVEL. AS WILL BE SEEN, THE FACT THAT 
A LEVEL IS 
INTERPRETATION 

STATIC MODE 
GIVEN TO THE 

(OR RECURSIVE MODE) AFFECTS 
START" INTERNAL COMMAND. 

THE 

2.4.5 CHANGES_TO_THE_i;STARI"_COM!iAND 

IT HAS PROVED NECESSARY TO SLIGHTLY CHANGE THE MEANING OF THE 
INTERNAL COMMAND "START" IN ORDER TO ENABLE A USER TO PROPERLY 
INTERACT WITH STATIC MODF AND RECURSIVE MODE SOFTWARE IN THE SAME 
TERMINAL SESSION. IN MOST CASES, THE AVERAGE USER WILL PERCEIVE 
NO DIFFERENCE. 

THE "START" COMMAND NOW PERFORMS ONE OF THREE ACTIONS DEPENDING 
ON THE STATIC/RECURSIVE MODE STATE OF THE CURRENT COMMAND LEVEL, 
AND ON THE ARGUMENTS TO THE START COMMAND. 

4 . 5.1 START" AT A STATIC MODE LEVEL 

IN THIS CASE, THE STATIC MODE PROGRAM DEFINED PY THE STATIC MODE 
STATE VECTOR (PRINTED BY THE PM COMMAND AND KNOWN AS THE "RVEC") 
IS INVOKED AT THE CURRENT COMMAND LEVEL. SINCE THE RESTORE 
OPERATION IS WHAT CAUSES A LEVEL TO BECOME MARKED AS STATIC MODE, 
AN FXTERNAL COMMAND (WHICH IS EQUIVALENT TO THE SEQUENCE "RESTORE 
CMDNCO>COMMAND" FOLLOWED BY "START CQMMAMD_ARGS") FALLS UNDER 
THIS CASE. 

2.4.5.2 "START" AT A RECURSIVE MODE LEVEL (NO ARGUMENTS) 

IN THIS CASE, THE "START" COMMAND HAS BEEN GIVEN NO ARGUMENTS. 
ITS EFFECT IS TO CAUSE THE CURRENT LISTEN, TO RETURNS TO ITS 
CALLER. IF THIS COMMAND LEVEL WAS INVOKED BY THF SYSTEM DEFAULT 
ON-UNIT IN RESPONSE TO A CONDITION SIGNAL, LISTEN_ RETURNS TO THE 
DEFAULT ON-UNIT, WHICH IN TURN RETURNS TO THE CONDITION 
MECHANISM. IF RETURN FROM THE CONDITION IS PERMITTED, THE 
CONDITION MECHANISM WILL INVOKE THE NEXT ON-UNIT IF CONTINUATION 
OF SIGNALLING WAS REQUESTED, OR ELSE wILL RETURN TO THE POINT OF 
INTERRUPTION. IF THIS COMMAND LEVEL WAS INVOKED BY A USER CALL 
TO COMLV$, COMLVS NOW RETURNS TO ITS CALLER. 

HENCE, WHEN A STATIC MODE PROGRAM AT LEVEL 1 IS INTERRUPTED BY A 
QUIT 
LEVE 
SIGN 

, AN 
L 2 
L$, 

D " 
LIST 
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EN)_ RETU 
H RETURN 

WITHOU 
RNS TO 
S TO T 

T ARG 
THE D 

HE POI 

UMEN 
EF AU 
NT W 

TS 
LT 0 
HERE 

IS 
N-UN 
THE 

TYPE 
IT, 
QUI 

D AT 
WHIC 
T FA 

LEVEL 
H RETU 
ULT OC 

2, THE 
RNS TO 
CURRED, 

CAUS 
THIS 
THE 

TNG 
EXA 

USE 

PESU 
MPLE 
OF 

MPT I ON 
, IF LEV 
AN EXT 

OF TH 
EL ? B 
ERNAL 

E INTE 
ECOMES 
COMMA 

RRUP 
MAR 

ND, 

TED 
KED 
OR 

COMP 
AS S 
THE 

UTAT 
TATI 

RE 

ION. 
C M 
STOR 

TO C 
ODE ( 
E OR 

0 N T I N U E 
D U E TO 
R E S U M E 

COMM 
CASE 
MEMO 

ANDS 
A 

RY-I 

T7"T 
BOVE 
MAGE 

SUBSEQU 
FURT 

FASHION 

ENT "S 
HERMOR 
, IT I 

TART" 
E, SI 
S NOT 

W.I LL 
NCE 

IN 

FAL 
STA 
GE 

L UN 
TIC 
NERA 

DER 
*IOD 

L P 

THE 
E 
OSSI 

STATI 
OPERAT 
BLE T 

C MODE 
ES IN 
0 EVER 

CO NT 
ANOT 

INUE 
HER 

AN 
STAT 

I N T E R R U 
IC M O D F 

P T E D S 
P R O G R A 

T A T I C 
M (OR 

MODE 
REST 

PRO 
ORIN 

GRA*! 
G 0 

AFT 
NE) 

ER H 
AT 

AV1NG 
SOME 

INVOKED 
HIGHER 

NEW FEATURES PAGE 24 



COMMAND LEVEL. THE COMMAND LOOP ENFORCES THIS RESTRICTION 

2.4.5.3 "START" AT A RECURSIVE MODE LEVEL (ARGUMENTS) 

THE USE OF THI CASE OF START SHOULD BE RESTRICTED TO THE CASE 
WHERE A "RESTART ADDRESS" IS BEING SUPPLIED. FOR EXAMPLE, WHEN 
ONE HAS QUIT OUT OF THE EDITOR, RESTARTING AT ADDRESS '1000 
PRESERVES THE WORKING BUFFER. EVENTUALLY, MOST PRIME SOFTWARE 
WILL SUPPORT THE USE OF THE "REN" (REENTER) COMMAND, WHICH DOES 
NOT INVOLVE THE NEED TO KNOW SUCH RESTART ADDRESS VALUES. 

IN THIS CASE, THE CURRENT COMMAND LEVEL IS MARKED STATIC MODE, 
THE PARAMETERS FROM THE "START" COMMAND MODIFY THE STATIC MODE 
RVEC, AND THE RESULTING STATIC MODE PROGRAM IS INVOKED AT THE 
CURRENT COMMAND LEVEL, AS FOR THE STATIC MODE CASE. 

2.4.6 THE "RLS" COMMAND 

THE NEW INTERNAL COMMAND "RLS" CAN BE USED TO RELEASE 
LEVELS ON THE STACK THAT ARE NO LONGER USEFUL. 

COMMAND 

IF THE STACK HISTORY IS NOT TO BE OR HAS ALREADY BEEN EXAMINED, 
THE RLS COMMAND SHOULD BE USED TO RELEASE THE UNWANTED HISTORY 
AND THUS CONSERVE STACK SPACF AND REDUCE PAGING ACTIVITY ON IT. 

IF, HOWEVER, THE CURRENT LISTENER LEVEL IS STATIC MODE, THE RLS 
COMMAND CAN BE USED TO RELEASE THE STATIC *iODE PROGRAM BY MAKING 
THE CURRENT LISTENER LEVEL RECURSIVE MODE. SEE THE WR1TEUP ON 
THE RLS COMMAND FOR MORE DETAILS. 

2.4.7 THE MEANING OF THE "PM" AND "PRERR" COMMANDS 

THE DATA PRINTED OUT BY THE INTERNAL COMMAND "PM" (POSTMORTEM) IS 
SUPPOSED TO REPRESENT THE MACHINE STATE OF THE STATIC MODE IMAGE. 
ThIS IS STILL TRUE IN ALL CASES EXCEPT THOSE IN WHICH THE STATIC 
MODE PROGRAM IS INTERRUPTED BY A CONDITION SIGNAL, BUT HAS ITS 
OWN ON-UNIT (OR DEFAULT ON-UNIT) WHICH DOES NOT PERMIT THE STATIC 
MODE OVERSEER PROCEDURE TO GAIN CONTROL AND HENCE UPDATE THE "PM" 
DATA. THUS, IF A USER STATIC MODE PROGRAM'S ON-UNIT FOR SOME 
CONDITION CALLS COMLVS TO GET TO COMMAND LEVEL, AND THEN THE USER 
ENTERS THE "PM" COMMAND, THE DATA DISPLAYED WILL NOT ACCURATELY 
REFLECT.THE MACHINE STATE OF THE STATIC MODE PROGRAM. 
COMMAND, HOWEVER, ALWAYS PROCDUCES AN ACCURATE DISPLAY 

THF DMSTK 

THE "PRERR" COMMAND, WHICH DISPLAYS THE CONTFNTS OF THE OLD ERROR 
VECTOR ERRVFC, WILL NO LONGER DISPLAY ANY USEFUL INFORMATION 
FOLLOWING SUCH FAULTS AS ACCESS VIOLATION OR ILLEGAL SEGMENT 
NUMBER. THIS INFORMATION, HOWEVER, IS NOW PRINTED BY THE SYSTEM 
AS PART OF THE DIAGNOSTIC, AND IS ALSO AVAILABLE IN THE COMMAND 
LOOP STACK. 
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2.4.8 OTHER NEW COMMANDS 

THREE OTHER NFW INTFRNAL COMMANDS WERE ADDED TO SUPPORT THE NEW 
ENVIRONMENT. THE COMMAND "DMSTK" (DUMP STACK) PRODUCES A 
FORMATTED TRACE OF A USFR OR COMMAND PROCESSOR STACK. THE 
COMMAND "RDY" (READY) 
"OK" MESSAGE, OR TO 
(REENTER) GENERATES A 

ALLOWS THE USFR TO CHANGE THE FORMAT OF THE 
TURN IT OFF ALTOGETHER. THE COMMAND "REN" 

CONDITION SIGNAL THAT WILL ALLOW SUBSYSTEMS 
TO BE REENTERED GRACEFULLY WITHOUT THE NEED TO SUPPLY 
ADDRESS IN A START COMMAND. 

RESTART 

THESE COMMANDS ARE DOCUMENTED IN A SECTION FOLLOWING. 

2.4.9 CHANGES TO COMMAND LOOP MESSAGES 

EACH USER MAY ELECT TO USE AN EXPANDED FORM OF THE "OK" AND "ER" 
MESSAGES THAT WILL INCLUDE THE TIME OF DAY, THE CURRENT LISTENER 
LEVEL, AND OTHER USEFUL INFORMATION 
COMMAND BELOW FOR DETAILS. 

SEE THE WRITEUP ON THE RDY 

THE "GO" MESSAGE IS NO LONGER PRINTED FOLLOWING THE 
INTERNAL COMMAND, NOR AFTER A RESUME OR EXTERNAL COMMAND. 

START" 

THE "RESERVED CHAR" MESSAGE FROM THE SUBROUTINE RDTKSS HAS BEEN 
REMOVED. THIS DOES NOT I^PLY THAT THE CHARACTERS 
"Or.:i; = !;~?%+:= <\", COMME RICAL-AT, QUOTF, TILDE, AND RUBOUT, ARE 
NO LONGER RESERVED. ANY OR ALL OF THESE CHARACTERS MAY BE USED 
IN THE FlITUPF FOR EXPANSION OF THE PRIMOS COMMAND LANGUAGE AND/OR 
ITS INTERFACES AND UTILITIES. 

2.4.1(3 ABBREV -- NFW INTERNAL COMMAND 

THE INTERNAL COMMAND ABBREV CONTROLS THE ABBREVIATION 
PREPROCESSOR FOR COMMANDS. THIS FACILITY ALLOWS A USER TO 
PfliSONALIZE HIS TERMINAL COMMAND LANGUAGE AS BE. SEES FIT. 
ABBREVIATIONS CAN BE USED TO SHORTEN NAMES OF COMMANDS, OR TO 
FNCAPSULATE BARD-TO-REMEMBER ARGUMENT LISTS FOR COMMANDS. SINCE 
THF USFR HIMSELF DEFINES THE ABBREVIATION NfrMES AND VALUES, IT 
FOLLOWS THAT HE WILL CONSIDER THEM EASY TO REMEMBER AND TO USE. 

2.4.10.1 OVERVIEW OF ABBREV 

ABBREV IS AN INTERNAL COMMAND WHICH ALLOWS THE PRIMOS USER TO 
DEFINE HIS OWN ABBREVIATIONS FOR COMMAND-LINE TOKENS; FOR 
EXAMPLE, WITH ITS USE, ONE COULD INVOKE THE 
X.PRINT WITH THE COMMAND-ABBREVIATION PR. THIS 
REMEMBERED BY THE SYSTEM IN THE FOR*i: 

EXTERNAL COMMAND 
CORRESPONDENCE IS 

(C) PR X.PRINT 

THIS INFORMATION IS HELD IN A 
FILE". THE USFF INVOKES ABBREV IN 
ALTER SUCH AN ABBREVIATION FILE 

TABLE CALLED AN "ABBREVIATION 
ORDER TO CREATE, ACTIVATE, OR 

TO ACTIVATE THE ABBREVIATION 
FILE SLUTZ>SLUT?.ABBREV, SLUTZ WOULD TYPE 
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OK, AB SLUTZ>SLUTZ.ABBREV 

TO CREATE AN EMPTY ABBREVIATION FILE, THE PR IMOS COMMAND LINE 

OK, AB SLUTZ>SLUTZ NEW -CREATE 

IS USED. THE FILE MUST NOT ALLREADY EXIST 

EACH PRIMOS COMMAND TYPED AT THE USERS TERMINAL WILL BE SCANNED 
FOR ANY ABBREVIATIONS FOUND IN THE CURRENTLY ACTIVE ABBREVIATION 
FILE. EACH ABBREVIATION FOUND IN THE PRI1QS COMMAND LINE IS 
SUPPLANTED BY ITS EXPANDED VALUE; THE EXPANDED COMMAND LINE IS 
THEN PASSED TO THE COMMAND PROCESSOR*. 

THE PRIMOS COMMAND LINE 

OK, AB -ADD_COMMAND PR X.PRINT 

WOULD INSERT THE ABO VEMFN T I ONE D ABBREVIATION! PR INTO THE ACTIVE 
ABBREVIATION FILE. 

AN ABBREVIATION IS FORMED OF TWO PARTS, ITS NAME AND ITS 
VALUE. AN ABBREVIATION NAME IS 1 TO 8 CHARACTERS IN LENGTH. ALL 
ASCII CHARACTERS AR"E" LEGAL EXCEPT FOR SPACE, TAB, GUOTE('), 
COMMA, GREATER THAN ( > ) , AND VERTICAL BAR ( < ) . LOWERCASE LETTERS 
CAN BE USED INTERCHANGEABLY WITH UPPERCASE LETTERS IN AN 
ABBREVIATION NAME. 

IN AN ABBREVIATION VALUE, ALL ASCII CHARACTERS ARF LEGAL. 
THE CHARACTER PERCENT SIGN (%) IS USED AS AN ESCAPE CHARACTER. 
THE SEQUENCE %l% IS REPLACED BY THE ITB TOKEN FOLLOWING THE 
ABBREVIATION NAME ON THE COMMAND LINE. THE SEQUENCE %% IS 
REPLACED BY %. THIS ALLOWS REORDERING AND DUPLICATION OF TOKENS 
IN THE COMMAND LINE. FOR EXAMPLE: 

IF T = " % 1 % *>%1%>%2%.%1% -B *>%1% .BIN>B_%2£ -L *>%1%.LIST>L_%2%" 
THEN THE COMMAND LINE: 

T PMA FOO -EXPLIST 

WOULD EXPAND INTO THE FOLLOWING TO BE PASSED TO THE COMMAND 
PROCESSOR: 

PMA *>PMA>FOO.PMA -B *>PMA .3 IN>B_F00 -L *>PM A . LI ST>L_FQQ -EXPLIST 

ABBREVIATIONS ARE AUTOMATICALLY TURNED OFF WHEN COMMAND 
LINES ARE READ FROM A COMMAND 
COMMAND COMES FROM THE USER. 

FILE, AND TURNED ON WHEN THE 

2.A.10.2 ABBREV 

NAMES ABBREV, AB 

PURPOSE: 
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THE 
PER-USER 

COMMAND 
COMMAND 

ABBREV IS USED 
ABBREVIATIONS. 

TO ACTIVATE, DEACTIVATE, AND EDIT 
WHEN ACTIVATED, THE LISTENER 

WILL CALL THE 
STANDARD COMMAND 
ABBREVIATION ARE 

ABBREVIATION PREPROCESSOR BEFORE CALLING THE 
PROCESSOR. INCLUDED IN THE VALUE OF AN 
ESCAPE SEQUENCES THAT ALLOWS REORDERING OF 

TOKENS ON THE COMMAND LINE. THERE IS ALSO A WAY TO CONCATENATE 
TWO TOKENS TOGETHER SO THAT EACH CAN BE EXPANDED BUT CAN STILL 
APPEAR AS A SIN6LE TOKEN TO THE STANDARD COMMAND PROCESSOR. 

USAGE 

ABBREV C<TREE NAME>3 ["CONTROL ASGUMENT(S)3 

IF <TREE_NAME> IS SUPPLIED THEN THE COMTROL ARGUMENT -ON IS 
ASSUMED AND THE ABBREVIATION TABLE IS LOADED FROM THE FILE 
SPECIFIED BY <TREE NAMF>. IF THE FILE SPECIFIED BY <TREE NAME> 
DOES NOT EXIST OR IS NOT A 
MESSAGE WILL BE PRINTED AND 
ABBREVIATION FILE. 

VALID ABBREVIATION FILE 
THE FILF WILL NOT BE 

THEN AN ERROR 
USED AS AN 

WHILE ABBREVIATIONS ARE IN EFFECT THE USER 
EXPANSION OF A PARTICULAR STRING BY ENCLOSING IT 

CAN SUPPRESS 
IN GUOTESC'). 

TO SUPPRESS EXPANSION OF THE ENTIRE 
CONTROL ARGUMENT REQUEST. 

COMMAND LINE SEE THE -EXECUTE 

ABBREVIATIONS ARE NOT EXPANDED WHEN COMMAND LINES 
FROM A COMMAND FILE. 

ARE READ 

CONIROL_ARGUMENI.REQUESTS 

THE CONTROL ARGUMENTS TO ABBREV HANDLE THE MANAGEMENT OF THE 
ABBREVIATION TABLE. THE TEXT SHOWN BELOW 
ABBREVIATION FOR THE CONTROL REQUEST. 
ARGUMENT REQUESTS ARE IMPLEMENTED: 

IN BRACES (;=) IS THE 
THE FOLLOWING CONTROL 

-OFF 
TURN ABBREVIATION EXPANSION OFF 

-ON 
TURN ABBREVIATION EXPANSION ON. WILL USE THE OLD 
<TREENA*E> IF NOT SUPPLIED. 

•CREATE ; - C R = 
CREATE AN EMPTY FILE IF THE <TREE_NAME> DOES NOT EXISTS. 
HAS NO EFFECT IF <TREE_NAME> ALLREADY EXISTS. 

•VERIFY ;-VFY= 
TURN ON VERIFY MODE. T_H IS CAUSES THE LISTENER TO PRINT 
THE EXPANDED COMMAND LINE JUST BEFORE CALLING THE 
STANDARD COMMAND PROCESSOR. 

•NO_VERIFY ;-NVFY= 
TURN OFF VERIFY MODE. THIS IS THE DEFAULT SETTING OF 
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VERIFY RODE 

ADD ;~A= <NAME> <VALtlE> 
ADD THE ABBREVIATION <NAME> TO THE CURRENT ABBREVIATION 

GIVE IT THE VALUE <VALUE>. ALL LEADING SPACES FILE, AND 
AND/OR TABS ARE REMOVED FROM THE VALUE. NOTE THAT 
<VALUE> MAY CONTAIN ANY CHARACTERS INCLUDING SPACES. IF 
AN ABBREVIATION FOP <NAVIE> ALREADY EXISTS THEN THE USER 
WILL BE ASKED IF HE WANTS TO REPLACE IT. AN ABBREVIATION 
NAME MAY BE AT MOST EIGHT CHARACTERS. ALL ABBREVIATION 
NAMES ARE CONVERTED TO UPPERCASE, TO WAKE THEN CASE 
INDEPENDENT. 

ADD_ARGUMENT ;-AA= <NAML> <VALUE> 
*DD AN ABBREVIATION THAT IS EXPANDED ONLY IN THE ARGUMENT 
POSITION IN THE COMMAND LINE. 

ADD_COMivlAND ;-AC = <NAME> <VALUE> 
ADD AN ABBREVIATION THAT IS EXPANDED ONLY IN THE COMMAND 
POSITION IN THE COMMAND LINE. 

CHANGE ;-C= <NAME1_> ... <NAMEN> 
CHANGE THE SPECIFIED ABBREVIATIONS <NAME1>, , <NAMEN>, 
TO BE EXPANDABLE IN ALL POSITIONS ON THE COMMAND LINE. 

-CHANGE ARGUMENT ;-CA= <NAME1> 
- — W M 

<NAMEN> 
CHANGE THE SPECIFIED ABBREVIATIONS TO BE EXPANDABLE ONLY 
IN THE ARGUMENT POSITION ON THE COMMAND LINE. 

CHANGE_COMMAND ;-CC= <NAHEl_> ... <NAMEN> 
CHANGE THE SPECIFIED ABBREVIATIONS TO BE EXPANDABLE ONLY 
IN THE COMMAND POSITION ON THE COMMAND LINE. 

CHANGE_NAME ;-CN^ <OLD>NAMF> <NEW>NAME> 
CHANGE THE NAME OF THE ABBREVIATION <OLD>NAME> TO 
<NEW>NAME> 

-DELETE ;-DL= <NAMEj> <NAMFN> 
DELETE THE SPECIFIED ABBREVIATIONS FROM THE ABBREVIATION 
FILE. 

LIST <NAME1> ... <NAMEN> 
LIST THE SPECIFIED ABBREVIATIONS IN THE CURRENT 
ABBREVIATION FILE. IF THERE ARE NO <NAMEI> SUPPLIED THEN 
ALL OF THE ABBREVIATIONS ARE LISTED. 

STATUS ;-ST= 
PRINT OUT THE NAME OF THE CURRENT ABBREVIATION FILE AND 
THE NUMBER OF DEFINED ABBREVIATIONS. 

NO_GUERY ;-NQ= 
00 NOT ASK TO REPLACF AN OLD ABBREVIATION IF IT EXISTS. 
ONLY USEFUL IF FOLLOWED BY ONE OF THE ADD REQUESTS. 

-EXECUTE ;-EV= <REST>0F>LINE> 
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THIS REQUEST JUST PASSES THE < Rt S T >0 F >L I NE> TO THE 
STANDARD COMMAND PROCESSOR WITHOUT MAKING ANY CHANGES. 

-EXPAND ;-EXP= <REST>0F>LINE> 
THIS REQUEST EXPANDS <REST>0F>LINE> AND PRINTS THE RESULT 
ON THE USERS TERMINAL INSTEAD 
STANDARD COPLAND PROCESSOR. 

OF PASSING IT TO THE 

§EIM_CHARACTERS : 

WHEN A COMMAND LINE IS EXPANDED CERTAIN CHARACTERS ARE 
TREATED AS BREAK CHARACTERS BETWEEN TOKENS THAT ARE CANDIDATES 
FOR EXPANSION. THESE CHARACTERS ARE SPACE, TAB, COMMA, ">", AND 
" THERE CAN BE ANY NUMBER OF SPACES AND/OR TABS SEPARATING 
TOKENS. THF VERTICAL BAR IS USED TO CONCATENATE THE (POSSIBLY 
EXPANDED VALUE OF THE) TWO TOKENS TOGETHER, AND THE BAR IS 
DELETED FROM THE EXPANDED LINE. QUOTES ARE HANDLED IN THE 
STANDARD MANNER AND A TOKEN THAT IS QUOTED WILL NEVER BE 
EXPANDED. THE QUOTED TOKEN WILL HAVE ALL OF THE QUOTES IN THE 
EXPANDED LINE THAT IT HAD IN THE INPUT COMMAND LINE. 

TOKEN REPOSITIONING FACILITY: 

THE CHARACTER AT SIGN(%) IS USED AS AN ESCAPE CHARACTER 
WITHIN THE VALUE OF AN ABBREVIATION. AN ABBREVIATION WHOSE VALUE 
CONTAINS ONE OR ' WORE AT SIGNS IS SAID TO PARAMETERIZED. WHEN 
SUCH AN ABBREVIATION IS EXPANDED, THE SEQUENCE %1% IN ITS VALUE 
IS REPLACED RY THE ITH TOKEN FOLLOWING ON THE COMMAND LINE. 
CURRENTLY I IS IN THE RANGE ONE TO NINE. THE CHARACTER SEQUENCE 
%% IS REPLACED B~Y A SINGLE AT SIGN. THE CHARACTERS % 1 % ARE 
REPLACED BY THE FIRST TOKEN FOLLOWING THE NAME, %2% BY THE 
SECOND, ETC. IF THE END OF THE COMMAND LINE IS REACHED BEFORE 
THE ITH TOKEN IS FOUND THFN %l% BECOMES THE NULL STRING 

THE NUMBER OF TOKENS FOLLOWING THE PARAMETERIZED 
ABBREVIATION N A M E T H A T ARE COMBINED WITH ITS VALUE IS EQUAL TO 
THE MAXIMUM %l% CONTAINED IN THE PARAMETERIZED ABBREVIATION. 
HENCE^ IF~ X ~ = " % 1 % % 4 % " , THEN "X A B C D E" EXPANDS TO "A D E", 
EVEN THOUGH THE SECOND AND THIRD PARAMETER 
ACTUALLY USED. IF PARAMETERIZED ABBREVIATIONS 
A PARAMETER OF ONE IS ITSELF PARAMETERIZED), THE 

TOKENS ARE NOT 
ARE NESTED (I.E. 
NEST IS EXPANDED 

IN INSIDE-OUT ORDER. 

NOTES: 

COMMAND LINES THAT ARE BEING EXPANDED 4H0SE FIRST TOKEN IS 
'AB" OR "A8BREV" ARE TREATED DIFFERENTLY. THE REMAINDER OF THE 
COMMAND LINE 
EXPANSION OF 
ABBREVIATES 

IS NOJ EXPANDED. THE COMMAND LINE IS CHECKED AFTER 
THF FIRST TOKEN. THIS MEANS THAT ONE CAN HAVE 

FOR ABBREV CONTROL ARGUMENT REQUESTS (I.E. THE 
ABBREVIATION .L 
ABBREVIATIONS). 

ABBREV -LIST" IS USEFUL IN LISTING THE CURRENT 

AT PRESENT THE ABBREVIATION TABLE IS KEPT IN PART OF A 
SEGMENT. IF ANY CHANGES ARE MADE TO THE SEGMENT BECAUSE OF 
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CONTROL REQUESTS, THEN THE ABBREVIATION FILE IS UPDATED. THIS 
FILE IS SIMPLY AN IMAGE OF PART OF THE SEGMENT THAT CONTAINS THE 
ABBREVIATIONS. SINCE PART OF A SEGMENT IS USED TO HOLD THE 
ABBREVIATIONS THERE IS A LIMIT ON THE NUMBER OF ABBREVIATIONS ONE 
WAY HAVE. WITH 4Q-CHARACTER VALUES FOR EACH NAME IT IS POSSIBLF 
TO HAVE OVER POO ABBREVIATIONS. THIS SHOULD BE MORE THAN IS EVER 
NEEDED IN PRACTICE. 

THE ABBREVIATION NAMES ARE KEPT SORTED IN THE SEGMENT, AND A 
BINARY SEARCH IS USED TO LOOK THF^ UP. THIS I«EANS THAT AT MOST 
EIGHT COMPARISONS HAVE TO BE ^ADE TO SEE IF THERE IS AN 
ABBREVIATION FOP A GIVEN TOKEN. THE ACTUAL NUMBER OF 
COMPARISONS IS INT (LOG ( N )/LOG ( 2)+1 ) WHERE N IS THE NUMBER OF 
ABBREVIATIONS. 

2.4.10.3 ABBREV_EXAMPLE 

THE FOLLOWING IS AN EXAMPLE OF USING ABBREVIATIONS. THl USER »S 
INPUT IS THE TEXT FOLLOWING THE 'OK, 1. CIF A COMMENT WERE TYPED 
ON THE SAME LINE WHERE AN ABBREVIATION IS ADDED THEN THAT COMMENT 
WOULD BE TAKEN AS PART OF THE VALUE OF THE ABBREVIATION}. 

OK, ARBREV SLUTZ>SLUTZ.EX AMPLE /* SPECIFY A3BREVIATI0N FILE 
CREATING NEW ABBREVIATION FILE: SLUTZ>SLUTZ.EX AMPLE (AB_FILE_) 

OK, /* ADD THE ABBREVIATION T EXFANDABLE ONLY IN COMMAND POSITION 

ABBREV -ADD COMMAND T % 1 % *>%1%>%2%.%1% -B *>%1 %.BIN>P_%2% -L *>% 
U.LIST>L_%?% 

OK, /* ADD ABBREVIATION RV EXPANDABLE ANYWHERE. 
ABBREV -ADD RV % ? % % 2 % % 1 % 

OK, /* ADD ABBREVIATION A EXPANDABLE ANYWHERE. 
ABBREV -ADD A FQ0%178AR 

OK, /* ADD ABBREVIATION B EXPANDABLE ANYWHERE. 
ABBREV -ADD B %1%000 

OK, ABBREV -LIST /* LIST ALL OF THE ABBREVIATIONS 
ABBREVIATION FILE: S LUTZ>SLUTZ.EXAMPLE 
ABBREVIATIONS: 4 

A 
B 
RV 

(C) 1 
% 2 % 

F00%1%BAR 
%1%000 
% 3 % % 2 % % 1 % 
% 1 % *>%1%>%2% .X1% -B +>%1%.BIN>B % 2 % -L *>%1%.LIST>L 

OK, /* SEE WHAT THE COMMAND LINE »T PMA FX -EXP 1 WOULD EXPAND TO 
ABBREV -EXPAND T PMA FX -EXP 
(LISTEN ) "PMA *>PMA>FX.PMA -B *>PMA.BIN>B FX -L *>PMA.LIST>L FX 
-EXP' 
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OK, /* CHECK EXPANSION OF 'RV ONE TWO THREE* 
ABBREV -EXPAND RV ONE TWO THREE 
(LISTEN ) "THREE TWO O N E " 

OK, /_* SHOW THE D I F F E R E N C E BETWEEN WON QUOTING AND Q U O T I N G . 
ABBREV -EXPAND A P C D 
(LISTEN ) " F O O C O O O B A R D" 

OK, ABBREV - E X P A N D A «B' C D 
(LISTEN ) "FOO"B'BAR C D" 

OK, ABBREV - D E L E T E A B RV 
ND RV 

/* DELETE THE A B B R E V I A T I O N S A, B, A 

O K , ABBREV -LIST /* LIST THE R E M A I N I N G A B B R E V I A T I O N S 
ABBREVIATION F I L E : S LUT 2 >S LU T 7. . E XA MP LE 
A B B R E V I A T I O N S : 1 

(C) T % 1 % * > % 1 % > % 2 % . ̂ 1 % -B * > % 1 ? . B I N > 8 % ? % -L * > % 1 % . L I S T > L 
7,2% 

OK, ABBREV - V E R I F Y /•* TURN ON VERIFY MODE 

O K , /* ADD AN A B B R E V I A T I O N TO ADD A B B R E V I A T I O N S 
ABBREV - A D D _ C O M M A N D .AC ABBREV - A D D _ C O M M A N D 
(LISTEN ) "ABBREV -ADD COMMAND .AC ABBREV -ADD COMMAND' 

OK, /* USE IT TO ADD AN AB B R E V I A T I O N TO LIST A B B R E V I A T I O N S 
.AC .L ABBREV -LIST 
(LISTEN ) "ABBREV -ADD COMMAND .L ABBREV - L I S T " 

OK, /* ADD AN A R B R E V I A T I O N TO DELETE A B B R E V I A T I O N S 
.AC .0 ABBREV - D E L E T E 
(LISTEN_) "ABBREV - A D D _ C O M M A N D .0 ABBREV - D E L E T E " 

OK, .L /* LIST ALL A B B R E V I A T I O N S 
(LISTEN_) "ABBREV - L I S T " 
A B B R E V I A T I O N F I L E : S L U T Z > S L U T Z . EXAMPLE 
A B B R E V I A T I O N S : 4 

( C ) .AC 
( C ) . D 

ABBREV -ADD_COMMAND 
ABBREV - D E L E T E 

( C ) . L 
C O T 

%?% 

ABBREV - L I S T 
% 1 % * > % 1 % > % 2 % . % 1 % - B * > % 1 % . B I N > B 7,2% - L * > % 1 % . L I S T > L 

OK, ABBREV -NO_VER.IFY 
(LISTEN ) "ABBREV -NO V E R I F Y " 

/•* TURN OFF VERIFY MODE 

OK, /* THIS IS THE END OF THE EXAMPLE 
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2.5 PRIMENET 

PRIMENET PROVIDES A WIDF RANGE OF NETWORK COMMUNICATIONS SER 
VICES FOR 
PRIME SYSTEMS. THE SYSTEMS IN A PRIMENET NETWORK MAY BE EITHER 
PHYSICALLY LOCAL (HUNDREDS OF FEET) AND CONMECTED IN A HIGH SPEED 
RING, 

OR SCATTERED AROUND THE WORLD AND CONNECTED VIA SYNCHRONOUS TELEP 
HONE LINES. 
IN ADDITION, PRIMENET HAS (AT RF V 16.2) BEEN! EXTENDED TO SUPPORT 
NETWORK CONNECTIONS THROUGH CCITT RECOMMENDATION X.25 COMPLIANT 
PACKET NETWORKS (E.G. TELENET). SINCE THE INTRODUCTION OF THIS NE 
_W 
F U N C T I O N A L I T Y , ALL OF THE PRIMENET SERVICES ARE A V A I L A B L E BETWEEN 
TWO PRIME SYSTEMS EACH CONNECTED TO A PACKET NETWORK. 

PRIMENET SOFTWARF PROVIDES THREE D I S T I N C T SETS OF S E R V I C E S . 
THE I|*IEBrEB-04:£55-£O&WUiiilAIIQMS^£..^£ILJ:TY_iiE£F2 LETS PROGRAMS RU 
NNING " 
UNDER PRIMOS ESTABLISH FULL DUPLEX NETWORK DATA LINKS (VIRTUAL CI 
RCUITS) 
TO PROGRAMS IN ANY PRIMENET SYSTEM AND (WHEsi CONNECTED TO A PACKE 
T NETWORK) 
TO THE EQUIPMENTS OF OTHER VENDORS SUPPORTING X.25. 
THE INIERACIIVE_,IERMINAL_SUPP0RI_(11SI FACILITY PERMITS TERMINALS 
ATTACHED TO ONE PRIMFNET SYSTEM TO LOG-IN TO ANOJHER PRIMENET SYS 
TEM 
AND APPEAR AS A NORMAL PRIMOS USER TN THAT SECOND MACHINE. WHEN 
A PRIMENET 
SYSTEM IS CONNECTED TO A PACKET NETWORK, USERS MAY ACCESS PRIMOS 
FROM TERMINALS CONNECTED TO THE PACKET NETWORK. 
™ E FILE ACCESS_MANAGER_1FAM) ALLOWS PROGRAMS RUNNING UNDER PRIM 
OS 
TO ACCESS FILES PHYSICALLY STORED AT OTHER JR1ME SYSTEMS IN THE N 
ETWOPK. 
REMOTE FILE OPERATIONS ARE LOGICALLY TRANSPARENT TO THE APPLICATI 
ON 
PROGRAM- WITH THE FAM, USERS NEED NOT REPROGRAM OR LEARN NEW COM 
M A N D S 
FOR TRANS-NETWORK FILE ACCESS. 

PRIMENET SUPPORTS NETWORK CONNECTIONS THROUGH TWO STANDARD PRIME 
HARDWARE CONTROLLERS. THE FIRST IS THE PRIMENET NODE CONTROLLER 
(PNC). 
THE PNC IS USED TO PROVIDE NETWORK COMMUNICATIONS BETWEEN PHYSICA 
LLY 
LOCAL P R I M E S Y S T E M S . THE MACHINES MUST BE CABLED I N T O A " R I N G " W 
I T H 
NO MORE THAN 750 FEET BETWEEN ADJACENT RUNNING SYSTEMS, BUT THE R 
ESULT IS A 
FULLY INTERCONNECTED NETWORK WITH AN AVAILABLE BANDWIDTH OF TEN 
MEGABITS. INDIVIDUAL SYSTEMS CAN BE POWERED OFF AND RESTORED TO 
SERVICE WITHOUT DISTURBING THE NETWORK OPERATIONS OF THE OTHER 
MACHINES ON THE RING. 
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THE OTHER CONTROLLER TYPE IS THE MULTI-LINE DATA LINK CONTRO 
LLER (MDLC). 
THE MDLC PROVIDES THE INTERFACE BETWEEN A PRIME SYSTEM AND UP TO 
FOUR 
SERIAL SYNCHRONOUS COMMUNICATION LINES. MAMY COMMUNICATION PROTO 
COL 
FUNCTIONS ARE HANDLED RY THE MDLC AND SO THE BOARD MUST BE CONFIG 
URED TO 
USE THE CONVENTIONS OF PARTICULAR PROTOCOLS. FOR USE WITH PR1MFN 
ET, 
THE MDLC IS CONFIGURED WITH EITHER THE BINARY SYNCHRONOUS OR HDLC 
7x773 
PROTOCOL OPTIONS. (IT CAN SUPPORT A DIFFERENT PROTOCOL OVER EACH 
LINE.) 

THE MDLC CAN BE ORDERED IN EITHER A TWO OR FOUR LINE 
VERSION. CURRENTLY, A SYSTEM MAY CONFIGURE ONLY TWO SYNCHRONOUS 
PRIMENET 
L I N E S , BUT OTHER MDLC L I N F S MAY RE USED TO SUPPORT SYNCHRONOUS TE 
RMINALS 
OR ANY OF PRIME'S REMOTE JOB ENTRY EMULATOR SUBSYSTEMS CONCURRENT 
LY. 

PRIMENET SOFTWARE IS AVAILABLE IN TWO FORMS. THE FIRST IS S 
HIPPED 
IN THE MASTER DISK UFD PRINEJ. PRINET INCLUDES ALL OF THE 
PRIMENET SOFTWARE REQUIRED TO SUPPORT PRIME-TQ-PRIME CONNECTIONS 
USING THE HIGH-SPEED RING NETWORK OR DEDICATED TELEPHONE COMPANY 
SYNCHRONOUS LFASED LINES. 
THE ADDITIONAL SOFTWARE NEEDED TO SUPPORT 
PRIMENET CONNECTIONS TO AND THROUGH AN X.?5 COMPLIANT PACKET NETW 
ORK 
(THE PACKET NETWORK INTERFACE) IS INCLUDED WITH ALL OF THE 
REGULAR PRIMENET SOFTWARE IN THE MASTER DISK UFD X.25^ 
AT REV 17, EACH MASTER DISK SHIPPED WITH NETWORKS WILL HAVE ONE 0 
F THESE 
TWO UFDS. 

BOTH THE PRINET AND X..25 MASTER DISK UFDS HAVE WITHIN THEM NINE S 
UBUFDS. 
SUBUFDS CONTAIN ALL OF THE SOURCE AND COMMAMD FILES REQUIRED TO B 
UILD 
THE HON-PRIMOS PRIMENET SOFTWARE. THE FOLLOWING IS AN ANNOTATED 
LIST OF 
THESE SUBUFDS. 
IN ALL CASES BELOW, CUSTOMERS WITH THE PACKET NEIWORK INTERFACE S 
HOULD 
REPLACE "PRINET" WITH "X.25". 

FAM - THE FILE ACCESS MANAGER (FAM) RUNS AS A PRIMOS PHANTOM T 
0 SUPFORT 
TRANSPARENT FILF ACCESS AMONG PRIMENFT SYSTEMS. THIS SU 
BUFD CONTAINS THE 
FAM SOURCE MODULES, A COMMAND FILE WITH WHICH TO BUILD T 
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HE EXECUTABLE 
FAM MODULE AND A COMMAND FJLE THAT INITIATES THE FAM PHA 
NTOM. 
NOTE: THE FAM MUST RESIDE IN A UFD-LEVEL DIRECTORY (DIPE 
CTLY UNDER AN M F D ) . 
IT CANNOT BE RUN FROM PRINET. 

NETPRT - PRIMENET CURRENTLY SUPPORTS NETWOR< EVENT LOGGING IN A S 
EPARA TF 
BUT IDENTICAL WAY TO PRIMOS OS EVEMT LOGGING. EVENTS AR 
E OBSFRVED AND 
WRITTEN OUT TO A DISK FILE NAMED •NETREC' BY PRIMENET. 
[TO ENABLE FVENT LOGGING TO DISK, 
THE SYSTEM ADMINISTRATOR MUST CREATE AN EMPTY FILE IN TH 
E COMMAND UFD 
NAMED 'NETRFC.' THIS FILE IS AN EXACT PARALLEL TO »LOGR 
FC. '1 m 

THE CODFD ENTRIES IN NETREC MAY BE EXAMINED WITH THE EXT 
ERNAL COMMAND 
NETPRT. THE NETPRT SURUFD CONTAINS THE SOURCE FOR THIS 
EXTERNAL COMMAND 
ALONG WITH THE COMMAND FILE NEEDED TO CREATE ITS EXECUTA 
BLE MODULE. 
IN ADDITION THE COMMAND FILE COPIES THE EXECUTABLE MODUL 
E TO PRINET>CMDNCO 
IN PREPARATION FOR COPYING TO THE NORMAL SYSTEM COMMAND 
DIRECTORY. 

NETCCN - IN ORDER TO INCLUDE HIS SYSTEM IN A PRIMENET NETWORK, A 
SYSTEM 
ADMINISTRATOR MUST CREATE A NETWOR< CONFIGURATION FILE B 
EFORE PRIMPS COLD START. 
WE PROVIDE THE EXTERNAL PROGRAM 'NETCFG' TO SIMPLIFY THE 
SPECIFICATION 

OF THE NETWORK CONFIGURATION. THE SOURCE AND COMMAND FI 
LES FOR NETCFG 
ARE INCLUDED IN THE NETCON SUBUFD. AS IN THE CASE OF NE 
TPRT, THE BUILDING 
COMMAND FILE COPIES THE EXECUTABLE MODULE FOR THF EXTERN 
AL COMMAND TO 
PRINET>CWCNCO IN PREPARATION FOR ITS COPY TO THE SYSTEM 
COMMAND UFD . 

NETEST - AS A DIAGNOSTIC TOOL, THE NETEST SUBUFD CONTAINS MODULES 
THAT FORM 

A 'TESTER' FOR PRIMENET. 3Y RUNNING A MASTER/SLAVE PAIR 
, A SYSTEM ADMINISTRATOR 
CAN RUN TESTS ON THE IPCF PRIMITIVES ACROSS ANY CONFIGUR 
ED NETWORK PATHS. 

VNETLB - ANY PRIMOS USER LOGGED INTO A SYSTEM RUNNING PRIMENET MA 
Y USE 
THE INTER-PROCESS COMMUNICATION FACILITY (IPCF) TO PERFO 
RM PROGRAM-TO-PROGRAM 
DATA EXCHANGE ACROSS THE NETWORK. IPCF CONSISTS OF A SE 
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T OF NETWORK 
' P R I M I T I V E S ' WHICH KAY BE CALLED FKOM ANY U S E R - L E V E L V - M 
ODE PROGRAM. 
THE LIBRARY THAT SUPPORTS THE CALLING OF THESE PRIMITIVE 
S IS CALLED 
'VNETLB.' THE SOURCE AND COMMAND FILE FOR VNETLB ARE I 
N THE SUBUFD 
VNETLB. THE COMMAND FILE COPIES THE LOADABLE VERSION OF 
THE LIBRARY 

INTO PRINET>LIB FOR EVENTUAL COPYING TO THE SYSTEM LIB U 
F_D_. 

LIB - THE LIB SUBUFD CONTAINS THE BINARY MODULE OF THE V-MODE 
NETWORr PRIMITIVES LIBRARY VNETLB. ONCE THE COMMAND FIL 
E IN THE VNETLB 
SUBUFD IS RUN, THE LIB SUBUFD MAY 3E FUTIL UFDCPY-ED TO 
THE SYSTEM LIB UFD. 

CMDNCO - THE CMDNCO SUBUFD CONTAINS THE EXECUTABLE MODULES FOR TH 
E EXTERNAL 
PRIMENET COMMANDS NETCFG AND NETPRT. ONCE THE COMMAND F 
ILES IN THE NETCON AND 
NETPRT SUBUFDS ARE RUN, THE CMDNCO SUBUFD MAY BE FUTIL U 
FDCPY-ED TO THE 
SYSTEM COMMAND UFD. 

SYSCOM - THE SYSCOM SUBUFD CONTAINS THE INSERT FILE THAT DEFINES 
THE KEYS 
AND CODES USED WITH THF IPCF NETWORK PRIMITIVES. THIS S 

"" UBUFD MAY BE 
FUTIL UFDCPY-ED TO THE SYSTEM SYSC3M UFD. 

INFO - THE INFO SUBUFD CONTAINS THE RUNOFF FILES THAT DESCRIBE 
THE 
FACILITIES AVAILABLE TO USERS OF PRIMENET SYSTEMS. THES 
E INCLUDE A COMPLETE 
DESCRIPTION OF THE IPCF PRIMITIVE CALLING SEQUENCES AND 
DIRECTIONS ON THE 
USE OF NETPRT, NET CFG AND THE NETWORK TESTER. 
IN ADDITION, THF INFO SUBUFD CONTAINS A DESCRIPTION OF T 
HE 'CHANGES' TO 
PRIMENET SINCE THE LAST PRIMOS REV. 
FOR FURTHER CLARIFICATION 
ON ANY OF THE TOPICS DESCRIBED ABOVE, REFER TO THE APPRO 
PR I ATE INFO FILE. 

2.5.1 CHANGES TO PRIMENET SINCE 16.A 

PRIMENET NODE CONTROLLER (PNC) 

AT RFV. 16.4 THE HARDWARE DEVICE ADDRESS OF THE PRIMENET NODE CON 
TROLLER 
CPNC) WAS CHANGED FROM ITS ORIGINAL ADDRFSS OF '61 TO '07. THIS 
CHANGE 
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IS_A_PERWANENT_ONE. PNC'S AND PNC SUPPORTING PRIME SOFTWARE WILL 
USE 

DEVICE ADDRFSS '07 FOR ALL PRIMOS REVISIONS LATER THAN 16.4. 

1NJJE, RACIIVE_IER^1NAL_SUPP0EI_1IIS) 

AT REV 16.4, A USER REMOTELY L06GING IN COULD 

BE CONNECTED TO A USER-PROCESS JUST AS IT WAS 
LOGGING OUT A PREVIOUS ITS USER. 

WHEN THE LOGOUT WAS COMPLETE, THE SECOND USER WAS 
IMMEDIATELY DISCONNECTED. USERS ARE NOW PREVENTED 
FROM CONNECTING TO PROCESSES THAT ARE LOGGING OUT. 

ALSO REFER TO CHAGES MADE TO THE IPCF DESCRIBED 
IN THIS SECTION. A NEW KEY HAS BEEN ADDED TO THE 
PRIMENET STATUS GATHERING ROUTINE TO RETURN 
INFORMATION ABOUT ITS NETWORK CONNECTIONS. 

£ILE_ACCESS_FANAGER_1FAM) 

- NOW IN V-MODE. 

- M A X I M U M MESSAGE SIZE BETWEEN FAMS IS NOW 267 WORDS 
(UP FROM 2 4 8 ) . 

_ F A M S I Z E S I T S FRE(- B|_ocK POOL ACCORDING TO 

THE NUMBER OF FAM ENABLED MODES. 

- FAM MESSAGES FORMERLY PRINTED ONLY OM THE SYSTEM 
CONSOLE NOW ALSO APPEAR IN THE COMOUTPUT FILE FAMOUT. 

- * NEW A-REGISTER BIT (:1000) HAS BEEN DEFINED. WHEN 
:1000 IS SET IN THE A-REGISTER WORD IH THE LINE SEG #FAM 
1/1XXX, THE FAM RUNS IN "NOISY" MODE, AND MAY PRINT 
THE FOLLOWING MESSAGES ON THE SYSTEM CONSOLE. 

***+FAM UNEXPECTED CC* = NNNNN 
**+*FAM UNEXPECTED CALL FROM <NODE>NNNNNNNNNN 

NORMALLY, PRINTING OF THESE TWO MESSAGES IS SURPRESSED. 

S YN C HRO N OU S_ N E j[WQRK_ (l EV EL _g) _MQDI F.I CAT IONS 

LEVEL. 2 SYNCHRONOUS NETWORKS HAVE BEEN MODIFIED TO SUPPORT THE 
MDLC CONTROLLER. SINCE SLCINI PLACES THE MODEL NUMBER OF THE 
CONTROLLER IN AN ACCESSIBLE TABLE, PRSMLC WILL DETERMINE IF THE 
CONTROLLER CAN SUPPORT THE CONFIGURED PROTOCOL. IF NOT THE LINE 
IS DISABLED. THE MODEL NUMBERS SUPPORTING EACH PROTOCOL ARE (IN 
OCTAL): 

BISYNC - 0 (HSSMLC), 5646, 5647, 5650 — 

HDLC - 5646, 5651, 5653 

AT REV T7 THE POLL/FINAL BI~T fS NOW SUPPORTED. THIS WILL 
ELIMINATE A NUMBER OF PRSMLC RESETS AND PREVENT OUT OF SEQUENCE 
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LEVEL 3 MESSAGES FROM OCCURRING. PRSMLC WILL NO LONGER ASSUME A 
DEFAULT FOR THE LINE CONFIGURATION WORD BUT WILL REQUIRE THAT IT 
BE PROVIDED BY THE CONFIGURATOR. THE DEFAULT DATA SET CONTROL 
WORD HAS BEEN CHANGED TO '31403. THE DATA SET ORDER IS NOW DATA 
TERMINAL READY (DTR) AND REQUEST TO SEND (RTS). THE TRANSMIT AND 
RECEIVE DATA 
CLEAR TO SEND 

SET PATTERNS 
(CTS) . 

ARE BOTH NOW DATA SET READY (DSR) AND 

NFTPRT 

MORE NETWORK EVFNTS ARE LOGGED FOR NETPRT FOR THE COMPLETE LIST 
OF THESE ALONG WITH THE DESCRIPTION OF 
DOCUMENT OR READ PRINET>INFO>RNETPRT . 

NETPRT SEE THE NFTPRT 

Nf_K£G_ 

ADD SUPPORT FOR MDLC PROTOCOL AND DROP QUESTIONS FOR SMLC LOGICAL 
TO PHYSICAL LINE MAPPING. FOR A COMPLETE DESCRIPTION OF NETCFG 
SEE THE NETCFG DOCUMENT OR READ PR INET>INF0> RNETCFG . 

i^IiBlPRQ£ESS_COMMUNLCATIONS_FACILIIY_(ICFi 

THE XSSIAT DOCUMENTATION HAS BEEN EDITED TO CLARIFY THE USE OF 
SEVERAL OF THE ORIGINAL KEYS. IN ADDITION, A NEW KEY, XIJRLG HAS 
BEEN DEFINED TO RETURN INFORMATION TO REMOTE LOGIN USERS ABOUT 
THEIR OWN ITS CIRCUITS. .FOR COMPLETE DETAILS SEE THE IPCF 
DOCUMENT OR READ PRINET>INFO>RIPCF. 

SYSCOM 

THE XSKEYS FILE IN PR INET>SYSCOM HAS BEEN CHANGED TO INCLUDE A 
DEFINITION FOR THE NEW XSSTAT KEY XISRLG. 

2- 6 NEW_PROCESS0R_SUPPORI 

REVISION 17 SUPPORTS THE NEW P7SQ CENTRAL PROCESSOR AS W T H A~S~ 
THE COMPANION WIDE WORD MEMORIES AND BURST MODE DISK CONTROLLER. 
THE NEW PROCESSOR AND ASSOCIATED HARDWARE IS FULLY COMPATIBLE 
WITH ALL USER RING SOFTWARE. 

2-7 N£W_SYNCHRgNOyS_LINE_CONIROLLEE 

A NEW CONTROLLER FOR SYNCHRONOUS COMMUNICATIONS, MDLC, IS 
SUPPORTED AT REV. 17. THIS CONTROLLER, IN ITS VARIOUS VERSIONS, 
SUPPORTS BISYNC, SDLC, PACKET, AND SEVERAL RJE PROTOCOLS. 

2.8 NEW CARD PROCESSOR 

BEGINNING AT REV. 17, PRIME'S STANDARD CARD PROCESSOR WILL BE 
THE DECISION DATA MODEL 8010. PREVIOUSLY, THE STANDARD CARD 
PROCESSOR WAS THE DOCUMATION 10DEL LC-50. 

CURRENTLY PRIMOS SUPPORTS TWO UNIT RECORD CONTROLLERS (URC). ANY 
COMBINATION OF TWO OF THE FOLLOWING CONTROLLERS CAN BE RUN ON A 
PRIME SYSTEM. 
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CONTROLLER RUNS DEVICE 

URC1 2 LINE-PRINTERS STANDARD 
1 CARD READER DOCUMATIOM 

URC2 1 L I N E - P R I N T E R STANDARD 
1 CARD PROCESSOR DOCUMATION L C - 5 0 

URC3 1 CARD PROCESSOR DECISION DATA 8010 

THE 8010 PAY REPLACE THE DOCUMATION LC-50 CARD PROCESSOR, THOUGH 
THE FOLLOWING CONFIGURATION DIFFERENCES SHOULD RE NOTED. 

SYSTEMS UPGRADING TO THE 3010 FROM AN LC-50 WILL BE ABLE T0~ 
RUN .ONE LESS LINE-PRINTER. 

SYSTEMS WITH A UNIT RECORD CONTROLLER 2 (URC2) RUNNING A 
DOCUMATION LC-50 CARD PROCESSOR/STANDARD LINE-PRINTER CAN 
UPGRADE TO THE MODEL 8010, THOUGH T^O CONTROLLERS MUST BE 
USED INSTEAD OF ONE. 

NOTE THAT DUE TO DEVICE I.D.S (BOTH SOFTWARE AND HARDWARE) 
BEING DEPENDENT ON THF CONTROLLER NUMBER (NOT TYPE, RUT 
CONTROLLER NUMBER 1 OR 2) SOFTWARE REFERENCES WILL CHANGE 
WITH THE ABOVE CHANGE IN CONFIGURATION. 

NOTE THAI 
SUPPORTED 

THE LC-50 
ON PRIME 300 

IS STILL 
SYSTEMS. 

SUPPORTED AND THAT URC3 IS NOT 

2.9 RING-0 STACK OVERFLOW DETECTION 

A CHECK HAS BEEN INSTALLED IN THE PAGE-FAULT HANDLER TO DETECT A 
PAGE-FAULT WITH ANY VIRTUAL ADDRESS IN THE R1NG-C STACK SEGMENT, 
I.E., SEGMENT 6000 (OCTAL). THE OCCURRENCE OF THIS EVENT IS AN 
INDICATION OF A FATAL SYSTEM ERROR. 
MACHINE WILL HALT WITH A PB THAT IS ONE 
"ROOVR ". THIS CHECK WAS INSTALLED TO 

IF THIS EVENT OCCURS, THE 
LOCATION AFTER THE LABEL 
HELP PRESERVF INFORMATION 

ABOUT THE ERROR AND TO HALT THE MACHINE 

NOTE A WARM START MAY BE PERFORMED. THE FAULTING PROCESS WILL 
RECEIVE A FATAL ERROR AND BE REINITIALIZED. 

2.10 AINIT DIRECTIVE PROCESSING CHANGE 

THE AINIT DIRECTIVE PROCESSING HAS BEEN CHANGED TO GIVE AN ERROR 
MESSAGE WITH UNRECOGNIZED DIRECTIVES AND TO CONTINUE PROCESSING. 
PREVIOUSLY, THE SEQUENCE WAS TO PRINT THE 
DISCONTINUE FURTHER PROCESSING. THIS CHANGE 
DOWNWARD COMPATIBILTY OF CONFIGURATION FILES 

ERROR MESSAGE AND TO 
WAS DONE TO ALLOW 
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2.11 AINIT MEMORY SIZE SPECIFICATION 

THE AINIT PROCESSING WILL NOW PRINT THE AMOUNT OF MEMORY 
AVAILABLE IN BYTES INSTEAD OF WORDS. THE MESSAGE INDICATES THAT 
THE VALUE IS NOW CLEARLY BYTES. 

2.12 MAG TAPE ASSIGNMENT MECHANISM 

IMPORTANT_NOTE: AN ASSIGN COMMAND WHICH REQUIRES THE ASSISTANCE 
OF THE SYSTEM OPERATOR CAN NOT BE ENTERED AT THE SYSTEM CONSOLE 
BECAUSE THE REPLY COMMAND HAS TO RE ENTERED AT THE SYSTEM 
CONSOLE. 

2.12.1 OVERVIEW 

THE FOLLOWING SECTION DESCRIBES A NEW ASSIGNMENT MECHANISM FOR 
MAGNETIC TAPE DRIVE UNITS. IT EMABLES A USER TO ASSIGN PHYSICAL 
TAPE DRIVE WITH LOGICAL TAPE UNIT NUMBER. A USER MAY REQUEST 
SYSTEM OPERATOR'S ASSISTANCE IN ASSIGNING A DRIVE, AND/OR 
MOUNTING A TAPE. SYSTEM OPERATOR MAY ASSIGM A DRIVE TO A USER 
BASED ON THE ATTRIBUTES SUPPLIED BY THE USER. (TRACK, DENSITY, 
ETC.) THIS MECHANISM PROVIDES A SIMPLE (POSSIBLY TEMPORARY) 
FIRST PASS SOLUTION TO THE GENERAL RESOURCE ASSIGNMENT PROBLEM. 
THIS ASSIGNMENT MECHANISM ONLY APPLIES TO MAGNETIC TAPE DRIVES. 
IT DOES NOT AFFECT THE CURRENT ASSIGNMENT MECHANISM FOR OTHER 
PERIPHERAL DEVICES SUCH AS CARD READERS AND PRINTERS. 

2.12.2 OBJECTIVES 

A) PROVIDE A LEVEL OF INDIRECTION (MAPPING) BETWEEN PHYSICAL AND 
LOGICAL DEVICE NUMBERS. A USER MAY ARBITRARILY ASSIGN A TAPE 
DRIVE BY SUPPLYING THE DRIVE 
PARTICULAR DRIVE IS IN USE, 
CHARACTERISTICS CAN BE USED. 

CHARACTERISTICS. IF THE 
ANOTHER DRIVE OF THE SAME 

B) ALLOW, AND OPTIONALLY REQUIRE, OPERATOR INTERVENTION IN TAPE 
UNIT ASSIGNMENT. 

C) PROVIDE A MEANS PY WHICH A USER MAY REQUEST OPERATOR 
ASSISTANCE IN MOUNTING A TAPE OR DOING OTHER TAPE OPERATIONS. 

2.12.3 ASSIGN 

A S S I G N C - T P I D IDT [ - T R A C K } [ - P R O T E C T } 
[ - D E N S I T Y ] [ - W A I T J 

PDN 

LDN 

MTN (G<N<7), PHYSICAL DRIVE NUMBER. 

MTN (0<N<7), LOGICAL DRIVF NUMBER. THIS NUMBER, IF 
SUPPLIED IN THE ASSIGN COMMAND, WILL BE USED AND MAPPED 
INTO THE PHYSICAL DRIVE NUMBER 'PON' IN SUBSEQUENT TAPE 
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OPERATIONS BY CALLS TO TSMT. 
DRIVE NUMBERS AT HIS DISPOSAL. 

EACH USER HAS 8 LOGICAL 

MTX MTX INDICATES 'ANY 
THE PHYSICAL DRIVE 

DRIVE 1. IF THIS IS GIVEN 
NUMBER PDN, IT MEANS THAT 

INSTEAD OF 
THE USER 

JUST WANTS ANY ONE OF THE 8 PHYSICAL DRIVES. 
ASSIGNMENT OF A DRIVE IS BASED ON SUBSEQUENT 
INFORMATION (IF ANY) IN THE ASSIGN COMMAND. AN ALIAS 

(LOGICAL 
MTX . 

DRIVE NUMBER LDN) MUST 3E GIVEN WHEN USING 

TPID 

ID 

CONTROL ARGUMENT FOR TAPE OR VOLUME IDENTIFIER 

A LIST OF TOKENS (OR WORDS) THAT IDENTIFIES 
PARTICULAR REEL OF TAPE TO BE MOUNTED, AND/OR THE TYPE 
OF TAPE DRIVE. A TOKEN IS ANY STRING OF CHARACTERS NOT 
CONTAINING A DELIMITER. (CURRENT DELIMITERS ARE COMMA, 
SPACE, A NEWLINE, AND 
ALLOWED TO BEGIN WITH A 

/* ') 
i _ i 

NO TOKEN (OR WORD) IS 
A TOKEN WHICH BEGINS WITH 

A »-' WILL BE INTERPRETED AS THE MEXT CONTROL ARGUMENT. 

TRACK 9TRK - 9 TRACK TAPE DRIVE 
7TRK - 7 TRACK TAPE DRIVE 

PROTECT RIMGON - READ AND WRITE. 
RINGOFF - READ ONLY (WRITE PROTECT) 

DENSITY 6250 
62 50BPI 
1600 
1600BPI 
POO 
80OB PI 

WAIT QUEUES THE ASSIGNMENT IF THE DEVICE IS IN USE. 

A USER MAY ASSIGN A MAGNETIC TAPE DRIVE BY ISSUING THE PRIMPS 
COMMAND ASSIGN, ALONG WITH A PHYSICAL DRIVE NUMBER. TO MAP A 
PHYSICAL DRIVE NUMBER TO A DIFFERENT LOGICAL NUMBER, THE OPTION 
'-ALIAS' MAY 3F SPECIFIED. IF THE KEYWORD 'MTX1 IS SPECIFIED 
INSTEAD OF THE PHYSICAL DRIVE NUMBER, THEN ANY DRIVE WHICH MEETS 
THE REQUIREMENTS SPECIFIED IN THE SUBSEQUENT OPTIONS IS ASSIGNED. 
THE DEGREE OF OPERATOR INTERVENTION IN THE TAPE ASSIGNMENT 
PROCFSS DEPENDS ON THE MODE OF OPERATION, WHICH IS 
THE FOLLOWING SECTION. 

DESCRIBED IN 

3.12.4 MODES OF OPERATION 

SOME TAPE OPERATIONS REQUIRE THE ASSISTANCE OF THE OPERATOR, AND 
SOME DO NOT. 
ASSIGN TAPE 
INTERVENTION 

THE ASSIGN 
DRIVES AT 

COMMAND AT REV. 
THEIR TERMINALS 

16 ALLOWS 
WITHOUT ANY 

USERS TO 
OPERATOR 

A RUN TIME SETTABLE SWITCH IS NOW AVAILABLE TO THE SYSTEM 
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OPERATOR TO DEFINE A MODE OF OPERATION WHICH PERMITS TAPE 
ASSIGNMENT AT THE PRESENCE AND ABSENCE OF THE OPERATOR. MODE OF 
OPERATION IS DEFINED BY A NEW OPERATOR COMMAND SET^OD WHICH CAN 
ONLY PE ENTERED AT THE SYSTEM CONSOLE. 

SETMOD [ -OPERATOR -NOASSIGN 3 

A) OPERATOR 

IN THIS MODE, ALL TAPE ASSIGNMENTS MUST ACKNOWLEDGED BY 
THE OPERATOR. A USER IS NOT ALLOWED TO ASSIGN TAPE DRIVES AT 
THE TERMINAL WITHOUT INTERVENTION BY THE OPERATOR. ALL TAPE 
ASSIGNMENTS WILL RESULT IN REQUEST MESSAGES TO THE OPERATOR, 
WHO WILL RESPOND TO THE REQUEST 
(DESCRIBED IN LATER SECTION) 

USING THE REPLY COMMAND. 

B) USER 

IN THIS MODE, A USFR MAY ASSIGN TAPE DRIVES AT THE TERMINAL, 
AND MAP PHYSICAL DRIVE NUMBER TO 
INTERVENTION OF THE OPERATOR. 
OPERATOR ASSISTANCE IN ASSIGNING 

LOGICAL DRIVE NUMBER WITHOUT 
THE USER CAN ALSO REQUEST 

AND MOUNTING A TAPE USING 
THE '-TPID', 
THE SYSTEM IS 
DEFAULT MODE. 

'-TRACK 1, '-PROTECT', 
IN USER MODE WHEN COLD 

A^D '-DENSITY' 
STARTED. THIS 

OPTIONS. 
'IS THE 

C) NOASSIGN 

IN THIS MODE, TAPE DRIVES CANNOT BE ASSIGNED. A USER MAY NOT 
ASSIGN A TAPE DRIVE AT THE TERMINAL, AND NO OPERATOR IS 
AVAILABLE TO ASSIST THE TAPE ASSIGNMENT OR MOUNTING OF A 
TAPE. THIS MODE OF OPERATION MAY BE USED IN AN ENVIRONMENT 
WHERE THE SYSTEM OPERATOR HAS TOTAL CONTROL OVER TAPE DRIVE 
ASSIGNMENT TO INDICATE TEMPORARY ABSENCE OF THE OPERATOR. 

FROM A USER POINT OF VIEW, THERE IS NO DIFFERENCE 
THE ASSIGN COMMAND IN ANY OF THESE THREE MODES. 

IN THE USAGE OF 

2.12.5 MESSAGE TO THE OPERATOR 

IN 'OPERATOR' MODE, ALL ASSIGN COMMANDS WILL RESULT IN MESSAGES 
TO THE OPERATOR. IN "USER' MODE, THERE WILL ONLY BE MESSAGES TO 
THE OPERATOR WHEN THE USER SPECIFIES OPTIONS SUCH AS '-TPID', 

TRACK AND PROTECT' IN THE ASSIGN COMMAND. 

THE MESSAGE IS SENT TO THE OPERATOR BY THE ASSIGN PROGRAM. IT 
SERVES TWO PURPOSES: 

A) REQUEST ASSISTANCE OF THE OPERATOR TO ASSIGN A NEEDED TAPE 

DRTVT: 

B) REQUEST ASSISTANCE OF THE OPERATOR TO MOUNT A TAPE ON A 
DRIVE 

NEW FEATURES PAGE 42 



THE FORMAT OF THE MESSAGE 
AS FOLLOWS: 

THAT APPFARS AT THE SYSTEM CONSOLE IS 

***** MAGTAPE REQUEST ***** 
FROM <USRNAM> (<USRNUM>): <VIESSAGE> 

<USRNAM> IS THE NAME OF THE USER REQUESTING THE TAPE ASSIGNMENT. 

<USRNUM> IS THE USER NUMBER . 

<MESSA6E> IS THE SAME AS THE COMMAND LINE WHICH THE USER TYPED 
LESS THE COMMAND WORD ASSIGN. 

THIS MESSAGE IS REPEATED PERIODICALLY UNTIL THE OPERATOR RESPONDS 
USING THF REPLY COMMAND. THE MESSAGE REPEAT FREQUENCY IS 
SETTABLE USING THE REPLY COMMAND WITH THE '-REPEAT' OPTION. THE 
DEFAULT MESSAGE REPEAT FREQUENCY IS 3 MINUTES. (180 SECONDS) 

2.12.6 REPLY 

A NFW COMMAND IS CREATED TO ESTABLISH COMMUNICATION BETWEEN THE 
ASSIGN PROGRAM AND THE SYSTEM OPERATOR. THIS COMMAND CAN ONLY BE 
ENTERED AT THE SYSTEM CONSOLE. (THIS COMMAND MAY BE DEVELOPED 
INTO A MORE GENFRAL PURPOSE OPERA TOR/USER COMMUNICATION FACILITY 
IN THE FUTURE.) THE FORMAT OF THE COMMAND IS AS FOLLOWS: 

REPLY -USRNUM -TAPF C RESEND 60 " ~ ~ 

USRNUM USER NUMBER. 

TAPE INDICATING THAT THIS 
REQUESTS. 

IS REPLY TO TAPE OPERATION 

RESEND REQUEST RESENDING OF ASSIGN'S MESSAGE. 

ABORT THIS IS USED WHEN NO TAPE DRIVE IS ASSIGNABLE, OR THE 
OPERATOR WANTS TO ABORT THE REQUEST FOR ANY REASON. 
(DRIVE NOT AVAILABLE, TAPE NOT FQJND, ETC.) 

GO THIS IS A REPLY TO THE REQUEST OF MOUNTING A TAPE AND 
ASSIGNING A PHYSICAL DRIVE. IT INDICATES THE REQUESTED 
TAPE HAS 
PHYSICAL 
READY. 

BEEN 
DRIVE 

MOUNTED 
WHICH THE 

ON THE SPECIFIED 
USER PIC<ED IS 

DRIVE, OR 
ASSIGNED 

THE 
AND 

PDN PHYSICAL DRIVE NUMBER. THIS IS A REPLY TO THE REQUEST 
OF THE ASSIGNMENT OF A TAPE DRIVE. IT INDICATES THAT A 
DRIVE HAS BEEN ASSIGNED TO THE USER, AND THE NUMBER OF 
THE ASSIGNED DRIVE IS 'PDN'. THIS REPLY IS USED IF 
USER SPECIFIED 'MTX» IN THE ASSIGN! COMMAND. 

THE OPERATOR MAY REQUEST RESENDING OF ALL OUTSTANDING TAPE 
REQUESTS. HE CAN ACCOMPLISH THIS BY USING THE 
OPTION WITHOUT SUPPLYING THE USER NUMBER OR 

'-TAPE RESEND' 
SIMPLY USING THE 
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•-ALL1 OPTION. THE FORMATS ARE AS FOLLOWS: 

REPLY -TAPE RESEND 
REPLY C -USRNUM 

OR 

THE OPERATOP HAS THE OPTION OF SETTING THE MESSAGE REPEAT 
FREQUENCY. THE MESSAGE REPEAT PERIOD IS THE TIME BETWEEN THE 
PRINTING OF TWO SUCCESSIVE 
THE SAME REQUEST. 

MESSAGES ON THE SYSTEM CONSOLE FROM 

REPLY -REPEAT <SFCONDS> 

<SECONDS> A DECIMAL NUMBER SPECIFING THE MESSAGE REPEAT PERIOD IN 
SECONDS. 

2.12.7 UNASSIGN 

UNASSIGN MTN 

UNASSIGN -ALIAS MTN 

IF THE OPTION 
DRIVE NUMBER. 
NUMBER. IF THE 

'-ALIAS' IS 
THE USER 
OPTION 

NOT SUPPLIED, 'MTN1 IS THE PHYSICAL 
UNASSIGNS THE DRIVE BY PHYSICAL DEVICE 

'-ALIAS' IS SUPPLIED, 'MTN' IS THE LOGICAL 
DRIVE NUMBER 

OPERATOR HAS THE PRIVILEGE TO UNASSIGN ANY DRIVE EVEN THE SYSTEM 
HE DOES NOT OWN THE DRIVE. HOWEVER, HE MUST UNASSIGN THE DRIVE 
BY PHYSICAL DEVICE NUMBER. HE CANNOT UNASSIGN THE DRIVE BY 
LOGICAL DEVICF NUMBER (USING THE '-ALIAS' OPTION) IF HE DOES NOT 
OWN THE DRIVE BECAUSE A LOGICAL DEVICE NUMBER IS NOT UNIQUE (TWO 
USERS MAY OWN TWO DIFFERENT PHYSICAL DRIVES WITH THE SAME LOGICAL 
DEVICE NUMBER). 

2 . 1 2 . 8 U S A G E 

THE FOLLOWING IS A LIST OF EXAMPLES 
THE NEW ASSIGN MAGTAPE COMMAND. 

ILLUSTRATING POSSIBLE USE OF 

ASSIGN MTX -AL MTO -TPID ABC -9TRK -RIMGON -6250BPI 

ASSIGN ANY DRIVE, 9 TRACK, READ AND WRITE (NO PROTECT), AND 625 0 
B.P.I.. ALSO MOUNT TAPE ARC ON 
MTO IS THE NUMBER WHICH THE 
ASSIGNED DRIVE. ALL SUBSEQUENT 

THE DRIVE IF A DRIVE IS ASSIGNED. 
USER WILL USE TO REFER TO THE 

TAPE OPERATIONS OF THE ASSIGNED 
DRIVE BY CALLS TO T$MT WILL USE MTO AS THE UNIT NUMBER. IF FOR 
ANY PFASON NO DRIVE IS ASSIGNABLE, AN ERROR MESSAGE WILL BE 
RETURNED TO THE USFR. 
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ASSIGN MT1 -AL MT2 -TPID XYZ 

ASSIGN PHYSICAL DRIVE MT1 AND MAP PHYSICAL DRIVE NUMBER MT1 INTO 
LOGICAL NUMBER KT2. LOGICAL DRIVE NUMBER MT2 WILL BE USED IN 
SUBSEQUENT TAPE OPERATIONS TO PHYSICAL DRIVE MTt. ALSO MOUNT 
TAPE XYZ ON PHYSICAL DRIVE JIT1 IF IT IS ASSIGNED. 

ASSIGN MT 0 

ASSIGN PHYSICAL DRIVE MTP. NO MAPPING IS REQUESTED. IF THE 
DRIVE IS ASSIGNED, 
DRIVE WILL USE MTO 

ALL SUBSEQUENT TAPE OPERATIONS TO THE ASSIGNED 
AS THE TAPE DRIVE NUMBER. 

ASSIGN MTX -AL MT1 

ASSIGN 
ONE IS 

ANY DRIVE 
ASSIGNED. 

USER WILL USF MT1 AS 
NO MOUNT TAPE REQUEST. 

THE NAME OF THE DRIVE IF 

ASSIGN MTX 

ILLEGAL COMMAND SYNTAX. 
LOGICAL NAME IS GIVEN. 

USER REQUEST TO ASSIGN A DRIVE, BUT NO 

i^l2_AMLC_ENHANCEMENJ_S 

TWO ENHANCEMENTS HAVE BEEN MADE TO PRIMPS AMLC PROCESSING 
REVISION 17. THE FIRST IS THE INSTALLATION OF A DISCONNECT 
WATCHDOG TIMER WHICH IS USED TO FORCE DISCONNECTION OF INACTIVE 
TELEPHONE LINES. THE SECOND IS THE AVAILABILITY OF NEW PROTOCOL 
HANDLERS USED TO MAP LOWER-CASE TO UPPER-CASE. 

THE DISCONNECT WATCHDOG TIMER IS ENABLED WITH THE "AMLT1M" CONFIG 
DIRECTIV 
THOSE TE 
CARRIER 

E DE 
RMIN 
IS A 

SCR I 
P> L 
CTIV 

BED 
NOT 

E. 

LATER 
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CED IN 
EPHONE 

VE, TH 
ACTIVE 

LINE 

DATA T 
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ECOME 

DISCONNE 
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IF DISCONNECTION OCCURS. 

THE NEW PROTOCOL HANDLERS ARE USED TO MAP LOWER-CASE ALPHABETIC 
CHARACTERS TO UPPER-CASE ALPHABETIC CHARACTERS. THE PROTOCOLS 
SHOULD BE USED TO AVOID SENDING LOWER-CASE OUTPUT TO TERMINALS 
WHICH CANNOT PRINT THESE CHARACTERS. THE PROTOCOLS ARE ACTIVATED 
FOR EACH AMLC LINE BY USE OF THE "AMLC" 
SPECIFYING "TTYUPC" FOR THE PROTOCOL TYPE 

OPERATOR COMMAND. 
WILL ENABLE THE 
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STANDARD-SPEED OUTPUT PROTOCOL WITH LOWER- TO UPPER-CASE MAPPING 
AND THE STANDARD INPUT PROTOCOL HANDLING. SPECIFYING "TTVHUP" 
FOR THE PROTOCOL TYPE WILL ENABLE THE HIGH-SPEED OUTPUT PROTOCOL 
WITH LOWER- TO UPPER-CASE MAPPING AND THE STANDARD INPUT PROTOCOL 
HANDLING. THE PROTOCOL CAN ONLY BE ESTABLISHED BY THE OPERATOR 
AND NOT BY THE USER. 

2.14 NEW LOW-SPEED BUFFERING MECHANISM 

THE LOW-SPEED BUFFERING MECHANISM IN PRIMPS HAS BEEN ENHANCED TO 
ALLOW MORE SPACE FOR THE TOTAL ACCUMULATION OF TERMINAL BUFFERS. 
THE PREVIOUS RESTRICTION OF ALLOWING ONLY 32K WORDS TOTAL BUFFER 
SPACE HAS BEEN CHANGED TO ALLOW 64K WORDS OF TOTAL BUFFER SPACE. 
THE INSTALLATION MAY NOW SPECIFY MORE OR LARGER BUFFERS THAN WERE 
PREVIOUSLY POSSIBLE. EACH INDIVIDUAL BUFFER IS RESTRICTED TO A 
MAXIMUM SIZE OF 4_i_ WORDS. THE AMLC DMQ BUFFERS, WHICH PREVIOUSLY 
FOLLOWED THE TERMINAL BUFFERS IN THE SAME SEGMENT, HAVE BEEN 
MOVED TO A SEPARATE SEGMENT. THEIR SIZE IS NOW INDEPENDENT OF 
THE TFRMINAL PUFFER SPACE USED. 

2.15 NEW SYNCHRONOUS COMMUNICATIONS ENVIRONMENT 

THERE ARE NEW TOOLS FOR DOING SYNCHRONOUS COMMUNICATIONS 

THE NEW ENVIRONMENT COMPRISFS 

-- A NEW SYNCHRONOUS "INTERRUPT" PROCESS, 

-- A LIBRARY OF SUBROUTINE CALLS. 

THE MAJOR NEW FEATURES ARE 

-- DYNAMIC PMC ALLOCATION AND SEGMENT _ WINDOWING 

-- DYNAMIC "INTERRUPT SUP-PROCESS" CONMECTION 

-- FREF STORAGE AND QUEUEING MECHANISMS 

CURRENT SOFTWARE USING THE NEW TOOLS ARE SYNCHRONOUS NETWORKING 
AND THE TSSLC RAW DATA MOVER. 

TWO NEW COMMUNICATIONS PROTOCOLS HAVE BEEN IMPLEMENTED WITHIN THE 
NEW ENVIRONMENT. THEY ARE BOTH DIRECTIONS OF AN IBM SYNCHRONOUS 
TERMINAL (I.E., 3271/3277 SUPPORT AND EMULATION). 

WHY 

THE CHANGES HAVE BEEN MADE TO SOLVE TWO MAJOR PROBLEMS IN THE 
PREVIOUS COMMUNICATIONS SUPPORT. THESE ARE: 

-- HIGH CPU OVERHEAD 

-- COSTLY MAINTENANCE AND MODIFICATION 

NEW FEATURES PAGE hb 



THE SOLUTION IS TO SIMPLIFY THE CONSTRUCTION OF TAILORED 
COMMUNICATIONS PROTOCOL CODE AT ALL LEVELS. IN THIS WAY HIGH 
FREQUENCY EVENTS CAN BE RESPONDED TO "CLOSE TO HARDWARE", THUS 
LOWERING THE AMOUNT OF MEMORY TOUCHED BY THE EVENT. THIS REDUCES 
THE OVERHEAD ASSOCIATED WITH HIGH-FREuUEMCY HARDWARE STATUS. 
TAILORED PROTOCOL CODE IS ALSO SIMPLER THAN GENERAL-PURPOSE CODE, 
THUS LOWERING MAINTENANCE AND EVOLUTIONARY COSTS. 

THE CONSTRAINTS ARE THAT A GIVEN COMMUNICATIONS LINE MUST NOT BE 
DEDICATED TO A SINGLE PROTOCOL DURING THE COURSE OF A PRIMPS 
SESSION ("COLD-START" TO "SHUTDOWN"); THAT PROTOCOL TAILORING 
EXTEND TO THE INTERRUPT PROCESS; THAT THE INTERRUPT PROCESS BE 
ABLE TO ACCFSS I/O BUFFERS; THAT SCHEDJLING BE SIMPLIFIED. 
THESE CONSTRAINTS COMPEL A NUMBER OF FACILITIES: 

NQNrDEDICATFD_LINES REQUIRE: 

— DYNAMIC PROCESS CONNECTION TO A LINE 

-- DYNAMIC DMC CHANNEL ALLOCATION ~ 

-- DYNAMIC SEGMENT 0 WINDOW OPERATIONS 

I^ILORED_INTERRyPT_PROCESSI|S[6 REQUIRES 

— VARIABLE INTERRUPT PROCESS CONNECTION 

— A NFW SYNCHRONOUS DIM 

SIMPLICIIY_AND/0R_EF£1CIENCI REQUIRE(S) 

-- REMOVAL OF COMMUNICATIONS PROCEDURE FROM USER 1 
CONSTRAINTS 

— MULTIPLE PROCESSES AT "MUX-DEMUY1 

LOCALIZE HIGH-FREQUENCY EVENTS 
JUNCTIONS OR TO 

— QUEUED PROCESS INTERFACE 

A GENERALIZED TAILORED PROTOCOL HANDLER INCLUDES CODE EXECUTED AS 
PART OF THE SLCDIM CHEAP (INTERRUPT) PROCESS AND A (STOLEN) USER 
PROCESS WHICH RESPONDS TO SIGNALS FROM THE CHEAP PROCESS CODE. 
THERE ARE CURRENTLY THREE TAILORED PROTOCOL HANDLERS: 

SLCCMP SERVICING TSSLC1 AND SMLCEX 

SLCNET SERVICING PRSMLC 

BSCMTR SERVICING BSCMAM 

NEW ROUTINES PROVIDE DYNAMIC CONNECTION FACILITIES: 

DMCDYN ALLOCATES DMC CHANNELS FRO*! THE COMMUNICATIONS 
POOL. 
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SOMAN PROVIDES MAPPING AND BACKING 
COMMUNICATIONS SEGMENT 0 WINDOWS. 

FOR THE 

SLCBND LINKS CHEAP PROCESS CODE TO A LOGICAL LINE. 

THERE IS ALSO A FAMILY OF OUEUEING ROUTINES, 

2.16 THE BSCMAN COMMUNICATIONS UTILITY 

BSCMAN IS A PROCESS WHICH WILL AID SOME OTHER PROCESS IN USING A 
BINARY SYNCHRONOUS LINK. THE PURPOSE OF BSCMAN IS TO IMPROVE 
EFFICIENCY AND MAINTAINABILITY FOR PRIME-TQ-IBM STYLE 
COMMUNICATION PRODUCTS (BSC PROTOCOL ONLY, MOT S D L C ) . 

MOST OF THE I/O FUNCTIONS FOR A LINK USING BSC CAN BE PUT INTO 
ONE PROCESS SFRVING MULTIPLF LINES. 

"MOST I/O FUNCTIONS" MEANS 

-- CONTROLLER OPERATIONS 

'--'MODEM CONTROL 

-- VIRTUAL TO PHYSICAL PUFFER MAPPING AND WIRING. 

-- SYNTACTIC ANALYSIS 

-- TIMING 

THE PROFIT IN SUCH A MERGE IS FOURFOLD: 

-- SHARED LOGIC 

— COMMON INTERFACE TO LOGIC 

— SIMPLIFIED INTERFACE TO LOGIC 

— FLEXIBLE SCHEDULING 

THE LAST TWO ITEMS BEAR C L X R IFICAT I ON. 

THE INTERFACE IS SIMPLER BECAUSE THE BSCIAN PROCESS CONTAINS 
ENOUGH LOGIC TO RESPOND TO LOW LEVEL PROTOCOL MESSAGES ON ITS 
OWN. SINCE THESE MESSAGES DO MOT TRANSFER DATA, THEY NEED NOT 
CONCERN THF USFR OF THE BSC LIMK. 

SCHEDULING IS MORE FLEXIBLE BECAUSE THE BSCMAN PROCESS CAN 
SUSTAIN A LINK INDEPENDENTLY OF ITS DRIVING PROCESS BY SENDING 
LOW-LEVEL PROTOCOL MESS AGES. THIS MEANS THAT BSCMAN IS USUALLY 
THE ONLY PROCESS WHICH MUST BF SCHEDULED AT A HIGH PRIORITY. 
ALSO, THE PRIORITY OF VARIOUS PROCESSES DRIVING BSCMAN CAN BE 
ADJUSTED INDEPENDENTLY OF BSCMAN AND EACH OTHER. 
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2.17 BAD SPOT HANDLING FOR PAGING PARTITION 

2.17.1 OVERVIEW 

CURRENTLY, PRIMOS WRITES OVFR ALL RECORDS (EXCEPT THE FIRST 
EIGHT) OF A PAGING PARTITION. IT IS THEREFORE NOT POSSIBLE TO 
RETAIN DEFECTIVE TRACK INFORMATION IN A PAGING PARTITION. MANY 
OF THE NEWER (AND LESS COSTLY) DISK MEMORIES CAN HAVE A GREATER 
NUMBER OF IMPERFECTIONS ON THEIR RECORDING SURFACES. FOR 
EXAMPLE, THE CARTRIDGE MODULE DEVICE (CMP) SPECIFICATIONS ALLOW 
UP TO TWO UNCORRECTABLE ERRORS TO EXIST DN EACH FIXED MEDIA 
RECORDING SURFACE. AT REVISION 17.1 OF PRIMOS IV, THE PRIMOS 
PAGING PARTITION IS ALLOWED TO RESIDE ON IMPERFECT DISK SURFACES 
(WITH UNCORRECTABLE ERRORS) BY PROVIDING 
BAD DISK TRACKS ON THE PAGING PARTITION. 

A MECHANISM TO MAP OUT 

2.17.2 HANDLING_BAD_SPOI£ 

CURRENTLY, PRIMOS IS ABLE TO MAP BAD DISK TRACKS OUT OF FILE 
SYSTEM 
FILE N 
MAKE) 

DISK 
AMED B 
OR WH 

PARTITION. BAD DISK TRACK INFORMATION IS KEPT IN A 
ADSPT. WHEN THE DISK IS CREATED, (PRIMOS COMMAND 
EN FIXRAT IS RUN, DEFECTIVE TRACK INFORMATION IS READ 

FROM THE BADSPT FILE, AND DISK RECORDS AFFECTED BY THE DEFECTIVE 
TRACKS ARE MARKED AS USED IN THE DSKRAT FILE. THE MECHANISM USED 
IN HANDLING BAD DISK TRACKS ON PAGING PARTITION IS SIMILAR TO THE 
ONE DESCRIBED ABOVE. BAD DISK TRACK INFORMATION IS KEPT IN THE 
BADSPT FILE. DURING START UP, THE PRIMOS PRELOADER (PRIMOS) AND 
THE COLD START INITIALIZATION PROGRAM (AINIT) WILL USE THE BAD 
TRACK INFORMATION AS IN THE BADSPT FILE AND REASSIGN PAGE 
INDEXES IN SUCH A WAY TO AVOID RAD DISK TRACKS. 

RECORD 

2.17.3 USAGE 

PRIMOS WILL MAP OUT DEFECTIVE TRACKS ON THE PAGING PARTITION IF A 
BADSPT FILE WHICH 
THE PARTITION. 

CONTAINS THE BAD TRACKS INFORMATION EXISTS IN 

2.17.3.1 SYSTEM COMMAND DEVICE IS EQUAL TO PAGING DEVICE 

PRIMOS RECOGNIZES A SPLIT PARTITION BY NOTING THAT THE SYSTEM 
COMMAND DEVICE AND THE PAGING DEVICE ARE THE SAME. 
(COMDEV=FAGDEV) IF A BADSPT FILE EXISTS IN THE FILE SYSTEM 
PORTION OF THE PARTITION, IT WILL USE THE IMFORMATION IN THE FILE 
TO AVOID USING PAGING DISK RECORDS WITHIN THE DEFECTIVE TRACKS 
DURING SYSTEM PRELOADING AND INITIALIZATION. 
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2.17.3.2 SYSTEM COMMAND DEVICE IS NOT EQUAL TO PAGING DEVICE 

IN ORDER 
MUST BE 

TO MAINTAIN 
SET UP AS 

BAD DISK TRACK INFORMATION, A PAGING DISK 
A SPLIT PARTITION. (THE PAGING DISK WILL 

APPEAR TO PRIMOS AS ONE LOGICAL DISK WITH A 'FILE SYSTEM 
PARTITION' AND A 'PAGING PARTITION'.) THE FILE SYSTEM PORTION OF 
THIS PAGING DISK WILL CONTAIN THE DEFECTIVE TRACK INFORMATION, 
(STORED IN A SAVE FORMAT FILE BADSPT) AND THE PAGING PORTION OF 
THIS PAGING DISK WILL BE USED FOR NORMAL PAGING. THE PACK NAME 
OF THE PAGING DISK MUST BE NAMED 'PAGING* IM ORDER TO DISTINGUISH 
IT FROM OTHER FILE SYSTEM PARTITIONS. 

TO MAKE SUCH A DISK, RUN THE PRIMOS COMMAND MAKE: 

MAKE, REV. 17.0 
BUILDING NEW PARTITION. 
PHYSICAL DISK: 

WHEN MAKE ASKS: 

SPLIT DISKS? 

THE ANSWER IS YES. THEN MAKF ASKS 

PAGING RECORDS (DECIMAL) 

THE NUMBER OF 
USED FOR THE 

PAGING RECORDS 
FILE SYSTEM. 

DEPENDS ON 
RECORD 0 TO 

THE NUMBER OF RECORDS 
15 CONTAIN THE BOOTSTRAP 

(BOOT), DISK RECORD AVAILABILITY TABLE (DSKRAT), MFD, CMDNCO, 
DOS, AND THE BADSPT FILE. THE FIRST 16 RECORDS ARE THEREFORE NOT 
USED FOR PAGING. HENCE, THE NUMBER Of PAGIMG RECORDS IS EQUAL TO 
THE TOTAL NUMBFR 
SYSTEM RECORDS. 

OF RECORDS IN THE LOGICAL DISK MINUS 16 FILE 

A GOOD WAY TO DETERMINE THE NUMBER OF RECORDS ON A LOGICAL DISK 
IS TO ASK MAKE TO CREATE AN UNSPLIT PARTITION AND NOTE THE NUMBER 
OF FILE RECORDS TYPED OUT BY MAKE. THEN, TYPE "NO" TO THE 
QUESTION "PARAMETERS OK?". AT THIS POINT A SPLIT" PARTITION CAN 
BE SPECIFIED USING THE INFORMATION RECEIVED IN THE PREVIOUS STEP. 

WHEN MAKE ASKS 

PACK NAME? 

THE PACK NAME MUST BE 'PAGING'. IF 
WHEN THE DIS^ IS CREATED, THE HEAD AMD 

A TRACK IS KNOWN TO BE BAD 
TRAC< NUMBER OF THE BAD 

TRACK 
DISK . 

MAY BE ENTERED WHEN MAKE ASKS IF THERE IS ANY BAD SPOT ON 

PRIMOS NOW SUPPORTS A MAXIMUM 
PARTITIONS. I.E. THE SUM OF 
PARTITION (PAGDEV) AN D AND THE 
(ALTDEV) MUST NOT BE GREATER THTN T^ 

OF 16 BAD 
BAD SPOTS ON 
ALTERNATE 

SPOTS ON PAGING 
THE PRIMARY PAGING 
PAGING PARTITION 
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2.17. A NEW DOS SUPPORT 

A NEW SVC HAS BEEN ADDED TO DOS TO ALLOW THE PRELOADER PR«!LD TO 
ADD ADDITIONAL FILE SYSTEM PARTITIONS WHILE RUNNING UNDER DOS. 
THIS NEW SVC HAS BEEN INSTALLED IN REVISION 16.8 OF DOS (*D0S64). 
PRIMOS, REV 17.1 WILL ONLY RUN WITH THE ABOVE VERSION 
WILL FAIL WITH PREVIOUS VERSIONS OF DOS. DOS, 
COMPATIBLE WITH ALL PREVIOUS VERSIONS OF DOS AND CAN I 

OF DOS. IT 
REV 16.8 IS 
E RUN WITH 

PRIivOS VERSIONS PRIOR TO REV 1 7.1 
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NEW USER CALLABLE SUBROUTINES 

3.1 TSSLCO FOR MDLC SUPPORT 

SMLC MODIFICATIONS 

THE SMLC ROUTINES OF SLCINI (IN SLCDIM) AND TSSLC1 HAVE BEEN 
MODIFIED TO SUPPORT THE NEW MDLC CONTROLLER WHICH CAN SUPPORT 
MULTIPLE HSSMLC ALTHOUGH THE HSSMLC WILL STILL BE SUPPORTED. AT 
INITIALIZATION SLCINI INPUTS THE DEVICE ID OF THE CONTROLLER. 
FROM THIS ID, SLCINI CAN DETERMINE THE ROTOCOLS PRESENT. IF THE 
CONTROLLER IS PRESENT, CERTAIN BITS OF THE ID WORD INDICATE 
WHETHER THE CONTROLLER IS AN MDLC OR AM HSSMLC. IF IT IS AN 
MDLC, SLCINI CAN DETERMINE THE MODEL NUMBER. THE ID WORD FOR THE 
HSSMLC IS THE SAE FOR ALL MODELS. SLCINI TRANSLATES THE ID WORD 
INTO A MODEL NUMBER, THE OCTAL, WHICH IS PLACED IN A TABLE FOR 
ACCESS BY TSSLC1 OR THE NETWORKS' PRSMLC. 
NUMBERS AND THF ROTOCOLS THEY SPPORT FOLLOWS. 

LIST OF MODEL 

MODEL NUMBER (OCTAL) PROTOCOLS 

0 HSSMLC 
5646 
564 7 
56 5 D 

BISYMC AND 
BISYNC AND 
PISYMC AND 

HDLC 
PACKET 
1004/UT200/702Q 

5651 
56 5 2 
5653 

HDLC AND 1004/UT200/7020 
PACKET AND 1004/UT200/7020 
HDLC AND PACKET 

SO THAT A USER PROGRAM CAN OBTAIN THE MODEL NUMBER THROUGH A CALL 
TO T$SLCO, NEW KEY OF 7 HAS BEEN IMPLEMENTED IN TSSLCO WHICH 
WILL PASS BACK TflE MODEL NUMBER 
LIBRARY ROUTINE THAT A USER 
OPERATING SYSTEM WHICH DOES THE 

OF THE CONTROLLER 
PROGRAM CALLS. 
ACTUAL WORK. THE 

TSSLCO IS THE 
T$SLC1 IS THE 
CALING SEQUENCE 

FOR TSSLCO IS 

CALL TSSLCO(KEY,LINE,LOC(BLOC),NWDS) 

WHERE: 

KEY = 7 - RETURN MODEL NUMBER 
LINE - LOGICAL LINE NUMBER (0-3) 
LOC(BLOCK) - ADDRESS OF USER'S BLOCKL" 

MODEL NUMBER IS RETURNED 4ERE 
NWDS - NUMBER OF WORDS (MUST BE 1) 

BEFORE CALLING TSSLCO TO CONFIGURE A LINE (<EY = 3) A CALL WITH A 
KEY OF 7 SHOULD BE MADE TO SEE IF THE MDLC CONTAINS THE PROPER 
PROTOCOL AND TO DETERMINE WHAT THE LINE CONFIGURATION WORD SHOULD 
BE. IT IS THE RESPONSIBILITY OF THE CALLER TO SEE THAT THE LINE 
CONFIGURATION IS CORRECT FOR THE MODEL OF MDLC BEING USED. 

A LINE FOR 1004, UT2TF0 OR 702 0 
TO THE LINE CONFIGURATION WORD 

TO CONFIGURE 
MUST BE MADE 

ON THE MDLC, A CHANGE 
SPPLIED IN WRDS 0 AND 
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1 IN THE BLOCK OF A CALL TO TSSLCO WITH A KEY OF 3. BITS 10 - 16 
REMAIN THE SAME. BITS 1 - 9 ARE DEFINED AS FOLLOWS: 

WO DEL 56 50 BIT 10 SET TO ENABLE PROTOCOL 

1004: 
UT2QQ: 
702 0: 

'1407XX 
'407XX 
•42 7XX 

MODEL 5651 

1004 
UT200 
7U20 

•1007XX 
'7XX 

'27XX 

MODEL 56 5? 

1004: 
UT200: 
7020: 

•1007XX 
1 7XX 

X17X% 

THE LINE CONFIGURATOR FOR THE HSSMLC REMAINS THE SAME. 

3i2_G£T_PAlH_NAME_PRIMIIIVE_SyBROUIINE 

THE FILE SYSTEM AT REV17 CONTAINS A NEW FILE SYSTEM PRIMATIVE, 
GPATH$. GPATHS OBTAINS A FULLY QUALIFIED PATHNAME FOR 
FILE UNIT OR FOR CURRENT OR HOME ATTACH POIMTS. 

AN OPEN 

GPATH$ IS A DIRECT ENTRANCE CALL AND MAY BE CALLED BY V-MODE 
PROGRAMS ONLY. ITS USAGE AND CALLING SEQUENCE ARE AS FOLLOWS: 

CALL GPATHSCKEY,FUN IT,BUFFER,RUFFLEN,PATHLEN,CODE) 

WHERE: 

KEY SPECIFIES PATHNAME BASE AND CAN 
ARGUMENT) INTE6ER*2 

BE : (INPUT 

KSUNITT PATHNAME OF FILE OPEN ON FILE UNIT 
SPECIFIED BY BY FUNIT IS RETURNED. 

KSCURA 

(KSUNIT = 1) 

PATHNAME OF CURRENT ATTACH POINT IS 
RETURNED. (KSCURA = ?) 

KSHOMA PATHNAME OF HOME ATTACH POINT IS 

FUNIT 

RETURNED. (KJHOMA = 3) 

SPECIFIES FILE UNIT NUMBER IF KEY IS KSUN1T 

BUFFER 

ELSE IGNORED. (INPUT) INTEGER*2 

IS THE BUFFER IN WHICH THE PATHNAME IS 
RETURNED. 
( B U F L E N ) 

(OUTPUT ARGUMENT) INTEGER*2 
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BUFFLEN SPECIF IES 
CHARACTERS . 

MAXIMUM 
IF THE 

BUFFER 
PATHNAME 

LENGTH IN 
EXCEEDS BUFFLEN 

CHARACTERS THEN DATA IN 
AND A CODE OF ESBFTS 
INTEGER*2 

BUFFER IS 
IS RETURNED 

UNDEFINED 
(INPUT) 

PATHLFN SPECIFIES 
PATHNAME 

THE LENGTH IN 
RETURNED IN 

CHARACTERS OF THE 
BUFFER. CHARACTERS 

BEYOND PATHLEN IN BUFFER CONTAIN 
INFORMATION. (OUTPUT) INTEGER*? 

NO USEFUL 
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CODE IS A STANDARD ERROR CODE (OUTPUT) INTEGER*2 
AND CAN BE: 

000000 NO ERRORS 

ESBJCEY A BAD KEY WAS SPECIFIED. 

ESRUNT A BAD UNIT NUMBER WAS SPECIFIED IN FUNIT. 

E&UNOP UNIT SPECIFIED IS CLOSED, NAME CAN NOT BE 
RETURNED. 

ESNATT NOT ATTACHED TO ANY NODE., (FOR KEYS KSCURA, 
K$H0MA) 

ESBFTS BUFFER GIVEN WITH CHARACTER LENGTH BUFFLEN IS 
TO SMALL TO CONTAIN FULL PATHNAME. BUFFER 
CONTAINS NO VAL1D DATA. 

OTHER CODES MAY BE RETURNED BY SUBROUTINES 
CALLED BY GPATHS. THE ABOVE CODES ARE THE 
EXCLUSIVE SET THAT GPATBS CURRENTLY SETS. 
(OUTPUT ARGUMENT) 

BELOW ARE EXAMPLES OF PATHNAME FORMATS WHICR MAY BE RETURNED IN 
BUFFER. THE SYNTAX OF THE NAME RETURNED IN BUFFER IS SUBJECT TO 
A FORMAT CHANGE AT A LATER SOFTWARE REVISION. NOTE THAT 
PASSWORDS ARE NEVER RETURNED AS PART OF THE PATHNAME 

<DISK NAME>HFD 

< DI S K _ N A M E > U F D _ N A M E 

< D I S K NAME>UFD NAME1>UFD N A M E 2 > F I L E NAME 

< D I S K NAME>UFD NAME>SEGMENT DIRECTORY NAME 

< D I S K NAME>UFD_NAME>SEGMENT_DIRECTORY_NAME>E NTRY_NUMBER>FNTRY_NUM 
RER 

<SPOOLD>MFD 

<SPOOLD>SPOOLQ 

<SALESD>WEST.COAST>YTD.1979>MARCH 

<OPSYST>PRA.64>VPRM0S 

<DBDISK>DTCTI9NARY>W0RDS>22>68 
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JiJ_ limi.i^B 6_I A £E)_R0yT.INf_ CHANGES 

'5.3.1 OVERVIEW 

THE T$MT ROUTINE IS A 
A MAGNETIC TAPE TO THE 

RAW DATA PfOVER THAT HOVES INFORMATION FROM 
USER ADDRESS SPACE, OR VICE-VERSA. IT CAN 

ALSO PERFORM OTHER TAPE OPERATIONS SUCH AS BACKSPACING, FORWARD 
SPACING, AND SET DENSITY WHEN CALLED WITH THE APPROPRIATE 
INSTRUCTIONS. HOWEVER, WHEN T$KT ENCOUNTERS AN ERROR CONDITION, 
IT EXITS TO THE USER COMMAND LEVEL INSTEAD OF RETURNING TO THE 
CALLING PROGRAM. AN EXTRA ARGUMENT HAS BEEN ADDED TO THE CALLING 
SEQUENCE OF THE T$MT ROUTINE. THIS SECTION DESCRIBFS THE NEW 
CALLING SEQUENCE AND THE POSSIBLE RETURN ERROR CODES. 

3.3.? T$MT ROUTINE DESCRIPTION 

TSMT ROUTINE IS USED TO PERFORM OPERATIONS ON MAGNETIC TAPE DRIVE 
UNITS. IT CAN PERFORM DATA TRANSFER OPERATION ON A NUMBER OF 
WORDS FROM 0 TO 6144 WORDS. IT IS ALSO USED TO READ STATUS, SET 
DENSITY, AND PERFORM TAPE MOTIONS (SPACE FORWARD, SPACE BACKWARD) 
ON MAGNETIC TAPE DRIVES. 

USAGE : 

CALL T$HT (UNIT, PBA, NW, INSTR, STATV) 

OR 
CALL T$MT (UNIT, PBA, NW, INSTR, STATV, CODE) 

UNIT INTEGER*? 
MAGNETIC DRIVE UNIT NUMBER. IT MAY BE 
DP1VE NUMBER OR LOGICAL DRIVE NUMBER 

EITHER PHYSICAL 
NUMBER MUST BE 

FROM 0 TO 7. 

PEA INTEGER*4 
POINTER TO A BUFFER ADDRESS FROM WHICH (WRITE 
OPERATION), OR TO WHICH (READ OPERATION) DATA IS 
TRANSFERRED. IF IT IS NEITHER A READ NOR A WRITE 
OPFRATION, PBA IS 0. 

NW INTEGER*? 
NUMBER OF WORDS TO TRANSFER. 
OPERATIONS) THIS NUMBFR MUST 
WORDS. (0 TO 6K WORDS) 

C30TH READ 
BE BETWEEN 

AND WRITE 
0 AND 614 4 

INSTR INTEGER*? 
THE INSTRUCTION REQUEST TO THE MAGNETIC TAPE DRIVE 
UNIT VALID INSTRUCTIONS ARE AS FOLLOWS: 
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OCTAL HEX FUNCTION 

10QOOO 8000 SELECT TRANSPORT. (7 & 9 TRACK) 
100020 8010 ERASE A 3 INCH GAP ON THE TAPE. 

(VER. 7 AND 3 CONTR. ONLY) 
100040 80?0 

100060 803 0 

UNLOAD. REWIND THE TAPE AND PLACE THE DRIVE 
OFFLINE. (VER. 2 AND 3 CONTR. ONLY) 
SET DENSITY TO 800 BPI. (NRZI) (VERSION 2 CONTR 
ONLY) 

100100 8040 SET DENSITY TO 1600 BPI. (PE) (VERSION ? & 3 
CONTR.) 

100120 8050 

000040 0020 

SET DENSITY TO 6250 BPI. (GCR) (VERSION 3 CONTR 
ONL v) 
REWIND TO BOT. (7 & 9 TRACK) 

022100 2440 BACKSPACE ONE FILE MARK. (? TRACK) 
020100 2040 BACKSPACE ONE FILE MARK. (7 TRACK) 
062100 6440 BACKSPACE ONE RECORD. (9 TRACK) 
060100 6040 bACKSPACE ONE RECORD. (7 TRACK) 
022220 2490 WRITE FILE NARK. (9 TRACK) 
060200 6080 WRITE FILE ftARK. (7 TRACK) 
022200 2480 FORWARD SPACE ONE FILE MAR<. (9 TRACK) 
0202Q0 2080 FORWARD SPACE ONE FILE MAR<. (7 TRACK) 
042220 4490 WRITE RFCORD ONE CHARACTER PER WORD. (9 TRACK) 
042620 4590 WRITE RECORD TWO CHARACTERS PER WORD. (9 TRACK) 
042200 448C READ RECORD ONE CHARACTER PER WORD. (9 TRACK) 
Q42600 4580 READ RECORD TWO CHARACTERS PER WORD. (9 TRACK) 
052200 

052600 

5480 

5 58 0 

READ AND 
TRACK) 
READ AND 

CORRECT RECORD, 0 Si E CHAR/WORD. ( 9 

CORRECT RECORD, TWO CHAR/WORD. ( 9 

040220 
040620 

4 0 9 0 
4 1 9 0 

T R A C K ) 
WRITE B I N 
WRITE B I N 

ARY RECORD, ONE CHAR/WORD. ( 7 TRACK) 
ARY RECORD, TWO CHAR/WORD. ( 7 TRACK) 

04^220 
044620 
040200 
0 4 0 6 W 
04 42 0 0 
0 4 4 6 0 0 

4 8 9 0 WRITE BCD RECORD OME C H A R / d O R D . ( 7 TRACK) 
49<>0 WRITE BCD RECORD TWO CHAR/WORD. ( 7 TRACK) 
4 0 8 0 READ B I N A R Y RECORD ONE C H A R / W O R D . ( 7 TRACK) 
4 1 8 0 READ B I N A R Y RECORD TWO CHAR/WORD. ( ? TRACK) 
4 8 8 0 READ BCD RECORD ONE CHAR/WORD. ( 7 T R A C K ) 
4 9 8 0 READ BCD RECORD TWO CHAR/WDRD. ( 7 TRACK) 

043500 4740 READ RECORD BACKWARDS. (VERSION 3 CONTR. ONLY) 

S T A T V I N T E G F R * 2 ( « ) 
AN 8 W O R D S S T A T U S V E C T O R 

S T A T V C O N T E N T 

S T A T V C 1 ) S T A T U S F L A G . (1 = O P E R A T I O N IN P R O G R E S S , 0 = 
O P F R A T I O N D O N E ) 

S T A T V C 2 ) H A R D W A R E S T A T U S W O R D FROM M A G N E T I C T A P E C O N T R O L L E R 

S T A T V ( 3 ) N U M B E R OF W O R D S T R A N F E R R E D . ( R E A D AND W R I T E 
O P E R A T I O N S O N L Y ) 

STATV(4) 
TO 

RESERVED FOR FUTURE USE. 
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STATV(S) 

CODE INTEGER *2 
IF SUPPLIED WHEN T$MT IS CALLED, 
ERROR CODE. 

CONTAINS THE RETURN 

CODE MEANING 

F.SNASS DEVICE SPECIFIED IN 'UNIT1 IS NOT ASSIGNED. 

ESIVCM INVALID COMMAND. (E.G. ATTEMPT TO SET DENSITY ON VER. 
0 CONTR.) 

ESDNCT DEVICE SPECIFIED IN 'UNIT' IS N3T CONNECTED, OR NO 
CONTROLLER . 

E$BNWD BAD NUMBER OF WORDS. (NW < Q, OR NW > 6144) 

3.3.3 CHANGES 

3.3.3.1 RETURN CODE 

AN EXTRA ARGUMENT 'CODE' IS ADDED TO THE CALLING SEQUENCE FOR 
TSMT TO RETURN TO THF CALLING PROGRAM IN CASE OF ERROR. THIS 
SIXTH ARGUMENT IS OPTIONAL. IF T$MT IS CALLED WITH THE 'CODE' 
ARGUMENT, APPROPRIATE ERROR CODE WILL BE RETURNED TO THE CALLING 
PROGRAM. IF T$MT IS CALLED WITHOUT THE 'CODE' ARGUMENT, ERRRTN 
IS CALLED AND PROGRAM WILL FXIT TO USER COMMAND LEVEL IN CASE OF 
ERROR. 

3.3.3.2 PHYSICAL_TQ_LOGICAL.UNII,NUWBER_MAPPING 

A NEW MAGNETIC TAPE ASSIGNMENT HAS BEEN IMPLEMENTED AT REV. 17.U 
OF PRIMPS. LOGICAL DEVICE NUMBER MAY BE USED IN CALLS TO T$MT. 
WHEN CALLED, T$MT WILL MAP THE UNIT NUMBER GIVEN IN THE 'UNIT' 
ARGUMENT TO THE USER'S PHYSICAL DEVICE NUMBER. LOGICAL DEVICE 
NUMBER MAY BE THE SAME AS PHYSICAL DEVICE NJMBER. 

3.3.3.3 NEW INSTRUCTION 

A NEW INSTRUCTION HAS BEEN ADDED TO TJMT. THIS INSTRUCTION IS 
ONLY VALID WITH VERSION 2 MAGNETIC TAPE CONTROLLER. DEPENDING ON 
WHETHER THE 'CODE1 ARGUMENT IS SUPPLIED, USE OF THIS INSTRUCTION 
WITH OLDER VERSIONS OF THE CONTROLLER (VERSION 0 1) WILL CAUSE 
EITHER: 

1) PROGRAM EXITS TO USER COMMAND LEVEL AMD AN ERROR MESSAGE 
PRINTED, OR 

2) RETURN TO CALLING PROGRAM WITH APPROPRIATE ERROR CODE. 
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OCTAL HEX ACTION 

100060 8 03 0 SET DENSITY TO <*Q0 BPI CNRZI) 

3.4 INIIEfACES_IO_IHE_CONDITION.MECHANISM 

THE FOLLOWING SECTION DOCUMENTS NEW DYNAMICALLY-LINKED CALLS THAT 
HAVE BEEN MADE AVAILABLE SO THAT V-MODE PROGRAMS MAY USE THE 
CONDITION, MECHANISM. NOTE THAT IT IS NOT POSSIBLE FOR R-MODE 
PROGRAMS TO USE ANY OF THESE INTERFACES. 

3.4.1 SIGNAL SPECIFIC CONDITION 

NAME: SIGNLS 

PURPOSE: 

THE PRIMITIVF SIGNLS IS CALLED IN ORDER TO RAISE A SPECIFIC 
CONDITION IN THE RING OF THE CALLER. THE STACK IS SCANNED 
BACKWARDS IN ORDER TO FIND AN ON-UNIT FOR THIS CONDITION, OR A 
DEFAULT (ANYS) QN-UNIT. THE FIRST SUCH ON-JNIT FOUND IS INVOKED 
OF ON-UNITS". THE ON-UNIT HAS THE OPTION OF SIGNALLING ANOTHER 
CONDITION; OF CALLING THE PRIMITIVE CNSIGS TO REQUEST THAT THE 
STACK SCAN FOR ON-UNITS CONTINUE AND THEN RETURNING; OF 
PERFORMING 
RETURNING, 
CONSIDERED 

A NONLOCAL GOTO; AND IT MAY HAVE THE OPTION OF SIMPLY 
IN WHICH CASE THE PROCESSING OF THE CONDITION IS 
COMPLETE AND SIGNLS RETURNS TO ITS CALLER. 

IF SIGNLS IS CALLED FROM A PROCEDURE EXECUTING IN AN INNER RING 
(A RING LESS THAN 3 ) , AND NO ON-UNIT OR DEFAULT ON-UNIT IS FOUND 
IN THAT INNFR RING, AN EVENT KNOWN AS A CRAWLOUT OCCURS. 

USAGE: 

DCL SIGNLS ENTRY ( C H A R O ) VAR, PRT, FIXED BIN PRT, FIXED 
BIN, 

BITC16) ALIGNED); 

CALL SIGNL$ ( CON PI TI OM_N AM E , MS_PTR, <!S_L£N, INFO_PTR, 
INFO_LEN,~ACT10N); 

CONDITION NAME 

MS PTR 

MS LEN 

I S THE NAME OF THE C O N D I T I O N TO BE S I G N A L L E D (INPUT) 

IS A POINTER TO AN SFH, FFH OR CFH STRUCTURE DEFINING THE 
MACHINE STATE AT THE TIME THE EVENT OCCURRED WHICH MAKES 
NECESSARY THIS CALL TO SIGNLS. TF *!S_PTR IS NULL, SIGNLS 
WILL USE A POINTER TO THE CFH PRODUCED BY THE CALL TO 
SIGNLS. (INPUT) 

IS THE LENGTH IN WORDS OF THE STRUCTURE POINTED TO BY 
MS_PTR. IF MS_PTR IS NULL, THE VALUE OF WS_LEN IS NOT 
EXAMINED. (INPUT) 
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INFO PTR 
IS A POINTER TO AN ARBITRARY STRUCTURE CONTAINING 
AUXILIARY INFORMATION 
THIS STRUCTURE NEED 
THAT WILL RAISE OR 

ABOUT THE CONDITION. THE FORMAT OF 
BE KNOWN ONLY TO THOSE PROCEDURES 
HANDLE THIS CONDITION. IF NO 

AUXILIARY INFORMATION 
NULL. (INPUT) 

IS AVAILABLE, INFO_PTR SHOULD BE 

INFO LEN 
IS THE LENGTH OF THE STRUCTURE POINTED TO BY INFO_PTR, IN 
WORDS. IF INFO_PTR IS NULL, THE VALUE OF INFO_LEN IS NOT 
EXAMINED. (INPUT) 

ACTION 
HAS THE FOLLOWING INTERNAL STRUCTURE: 

DCL 1 ACTION, 
2 RETURN_OK B I T d ) UNAL, 
2 INACTION OK B I T d ) U^JAL, 
2 CRAWLOUT B I T d ) UNAL, 
2 SPECI FIER B I T d ) UNAL, 
2 MBZ B I T d 2) UNAL; 

ACTION.RETURN_OK SHOULD BE M ' b IF THE ON-UN1T IS TO BE 
ALLOWED TO RETURN. ACTI ON.INACIIQM_QK, IF '1'b, INFORMS 
A POTENTIAL ON-UNIT THAT IT MAY RETURN WITHOUT TAKING ANY 
CORRECTIVE ACTION AND STILL EXPECT "DEFINED" RESULTS. 
(RETURN_OK MUST BE M ' B IF INACTIQN_OK IS d ' B ) . 
ACTION.CRAWLOUT IS M ' B IF THIS CALL TO SIGNLS IS THE 
RESULT OF A CRAWLOUT. THIS BIT SHOULD NEVER BE SET BY A 
USER PROGRA M IN A CALL TO SIGNLS, BJT SIGNLS HAS NO WAY 
TO ENFORCE THIS 
SIGNAL A PL 10 
STRUCTURE MUST 

RESTRICTION. ACT I OH.SPECIFIER IS M * B TO 
CONDITION. THE FIRST MEMBER OF THE INFO 
BE THE APPROPRIATE SPECIFIER POINTER. 

ACTION. MBZ MUST BE 'O'B (INPUT) 

USER PROGRAMS SHOUD NEVER ATTEMPT TO SIGNAL A FLIO CONDITION 
(THAT IS, ACTION.SPECIFIER SHOULD NEVER BE M ' B ) . 

THE BLOCKS OF STORAGE IDENTIFIED BY (MS PTR, MS LEN) 
• — _ _ , — _ a » Z. K 

AND 
(INFO_PTR, INF0_LEN) WILL BE COPIED ONTO THE OUTER RING STACK IF 
A CRAWLOUT OCCURS. IN 6FNERAL, HOWEVER, A PLIO CONDITION SHOULD 
NOT BE SIGNALLED IN AN INNER RING, AS THE FILE CONTROL BLOCK MAY 
RE INACCESSIBLE TO THE OUTER RING(S) 
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3.A.2 MAKE AN ON-UNIT 

NAME: MKONUS 

PURPOSE: 

THE PRIMITIVE MKONUj IS CALLED BY A PROCEDURE OR BEGIN BLOCK WHEN 
IT WISHES TO CREATE AN ON-UNIT FOR A SPECIFIC CONDITION, OR A 
DEFAULT ON-UNIT (AN ON-UNIT FOR THE CONDITION ANY$). 

USAGE: " 

DCL MKONUS ENTRY (CHAR<*) VAR, ENTRY) 
OPTIONS (SHORTCALL (18)) 

CALL MKONUS (COND1TION_NAME, ON_UNIT_ENTRY) 

CONDITION_NAME 
IS THE. NAME OF THE CONDITION FOR WHICH THE ACTIVATION 
HE SI RES TO CREATE AN ON-UNIT. IF THE ACTIVATION ALREADY 
HAS AN ON-UNIT FOR THIS CONDITION, THE PREVIOUS Q^-UN1T 
IS OVERWRITTEN BY THIS NEW ONE. CI^PUT) 

ON_UNIT_ENTRY 
IS AN ENTRY VALUE REPRESENTING THE 
BE INVOKED WHEN CONDITION NAME 

ON-UNIT PROCEDURE TO 
IS RAISED AND THIS 

ACTIVATION IS REACHED IN THE STACK SCAN. BECAUSE MKONUS 
DOES NOT SAVE THE DISPLAY POINTER ASSOCIATED WITH 
ON UNIT.FNTRY, THE ENTRY VALUE MJST BE EXTERNAL OR 
INTERNAL TO THE BLOCK CALLING MKONUS. NOTE THAT AN ENTRY 
CONSTANT THAT IS DECLARED IN THE BLOCK CONTAINING THE 
CALL TO MKONUS MUST NECESSARILY SATISFY THESE 
RESTICTIONS (INPUT) 

NOTES 

THE STACK FRAME OF THE CALLER IS GROWN, IF NECESSARY, TO ADD THE 
DESCRIPTOR BLOCK FOR THE NEW ON-UNIT. 

THE VALUE OF <CONDITION NAME> MUST NOT CONTAIN TRAILING BLANKS. 

THE CALLER MUSI GUARANTEE THAT THE GENERATION OF STORAGE OCCUPIED 
BY CONDlTION_NAME WILL NOT BE FREED UNTIL AFTER THE CALLER 
RETURNS OR ITS ACTIVATION IS ABORTED BY A NONLOCAL GOTO. FOR 
PL/I CALLERS, THIS IMPLIES 
CONSTANT . 

THAT CONDITION NAME MAY NOT BE A 
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3.4.3 REVERT AN O N - U N I T 

N A M E : RVONUS 

PURPOSE 

THIS P R I M I T I V E IS CALLED BY AN AC T I V A T I O N W H E N E V E R IT WISHES TO 
REVERT AN O N - U N I T IT HAD PREVIOUSLY C R E A T E D . A R E V E R T E D O N - U N I T 
IS IGNORED WHEN SCANNING THE STACK FOR AN O M - U N I T FOR A CO N D I T I O N 
THAT HAS BEEN R A I S E D . THE ONLY WAY TO R E - I N S T A T E A R E V E R T E D 
ON-UNIT IS TO ISSUE ANOTHER CALL TO M K O N U S . 

U S A G E : 

DCL RVONU.'f ENTRY ( C H A R ( * ) V A R ) ; 

CALL RVONUS ( C O N D I T I O N _ N A M E ) ; 

CONDITION NAME 
I S THE NAME OF THE C O N D I T I O N WHOSE O N - U N I T 
A C T I V A T I O N ( I F ANY) I S TO BE REVERTED. ( I N P U T ) 

IN THIS 

NOTES 

THERE IS NO EFFECT IF A C T I V A T I O N ATTEMPTS TO REVERT AN O N - U N I T 
FOR A CONDITION WHEN THAT A C T I V A T I O N HAS NO ON-U N I T FOR THE 
C O N D I T I O N , OR IF THAT A C T I V A T I O N HAD ALREADY R E V E R T E D ITS ON-U N I T 
FOR THE C O N D I T I O N . IN NO CASE WILL A CALL TO R V O N U S AFFECT 
ON-UNITS IN AMY OTHER A C T I V A T I O N . 
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3.4.k SET CONTINUE-TO-SIGNAL SWITCH 

NAHE: CNSIGS 

PURPOSE: 

THE PRIMITIVE CNSIGS IS CALLED BY AN ON-UNIT WHEN THAT ON-UNIT 
HAS NOT BEEN ABLE TO COMPLETELY HANDLE THE CONDITION BECAUSE OF 
WHICH IT WAS INVOKED. AFTER CALLING CNSIG$„ THE ON-UNIT SHOULD 
RETURN, AT WHICH POINT THE CONDITION MECHANISE WILL RESUME 
SCANNING 
RAISED. 

THE STACK FOR PORE ON-UNITS FOR THE CONDITION THAT WAS 

USAGE 

DCL CNSIGS ENTRY (FIXED S I N ) ; 

CALL CNSIGS (STATUS); 

STATUS IS A STANDARD SYSTEM ERROR CODE, AND WILL BE NONZERO ONLY 
IF THERE WAS NO CONDITION FRAME FOUMD IN THE STACK IN 
WHICH TO SET THE CONTINUE. SW 

NOTES 

MULTIPLE CALLS TO CNSIGS BY THE SAME ON-UNIT PRIOR TO RETURNING 
TO THE CONDITION (MECHANISM WILL HAVE THE SAME EFFECT AS A SINGLE 
CALL. S.K THE CONTINUE SWITCH IS AUTOMATICALLY SET WHENEVER AN 
ANY$ ON-UKIT IS INVOKED. SUCH AN ON-UNIT, THEREFORE, NEED NOT 
CALL CNSIGS IN ORDER TO CONTINUE TO SIGNAL. 
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3.4.5 MAKE AN ON-UNIT (FORTRAN) 

NAME: MKONSF 

PURPOSE: 

THE PRIMITIVE MKONSF PERFORMS THE SAME FUNCTION AS MKONUS; THAT 
IS, AN ON-UNIT FOR A SPECIFIED CONDITION NAPE IS CREATED FOR THE 
CALLING PROCEDURE OR BLOCK. THIS INTERFACE, HOWEVER, AVOIDS USE 
OF VARYING CHARACTER STRINGS AND SO MAY BE MORE CONVENIENT FOR 
FORTRAN AND OTHER 
SUBSTANTIALLY LESS 
SPACE AND EXECUTION 

LANGUAGES. WARNING: THIS INTERFACE IS. 
EFFICIENT THAN MKONUS, BOTH IN TtRMS OF STACK 
TIME. APPLICATIONS WHERE THESE ARE IMPORTANT 

SHOULD USE MKONUS. 

USAGE 

CALL MKONSF (CNAME, CNAM EL, UNIT) 
EXTERNAL UNIT 
INTEGER*? CNAME (--), CNAMEL 

CNAME IS AN ARRAY CONTAINING THE NAME OF THE CONDITION FOR 
WHICH AN ON-UNIT IS DESIRED. (INPUT) 

CNAMEL IS THE LENGTH IN CHARACTERS OF CNAME. (INPUT) 

UNIT IS AN EXTERNAL SUBROUTINE (OR PROCtDURE) WHICH IS TO 
BECOME THE ON-UNIT HANDLER FOR THIS CONDITION. THIS 
SUBROUTINE WILL BE INVOKED WITH ONE ARGUMENT AS FOLLOWS: 

CALL UNIT (CP) 
INTEGER*^ CP 

WHERE CP IS A POINTER TO THE CONDITION FRAME HEADER (CFH) 
THAT DESCRIBES THE CONDITION. 

NOTES 

IMPORTANT: ANY 
CALL~TO MKONSF, 

PROGRAM COMPILED BY THE FTN COMPILER THAT MAKES A 
MUST INCLUDE THE SPECIFICATION STATEMENT "STACK 

HEADER 34", AND BE COMPILED WITH THE -SPO 
THE STACK SPACE NECESSARY FDR ON-UNIT DATA. 
ITS SHORTCALL SPECIFICATION WILL RESERVE THE 

OPTION. THIS RESFRVES 
IF MKONUS IS USED, 
NEEDED SPACE. 

THE COMMENTS IN THE WRITFUP ON MKONUS APPLY TO MKONSF AS WELL, 
WITH THF EXCEPTION THAT CNAME AND CNAMEL MAY BE OVERWRITTEN BY 
THE CALLER ONCE MKONSF HAS RETURNED, BECAUSE THEY ARE COPIED INTO 
A STACK FRAMF EXTENSION BY MKONSF. 

NOTE THAT EVERY CALL TO MKONSF ALLOCATES ADDITIONAL STACK SPACE 
TO HOLD A COPY OF CNAME, EVEN IF THE CALLER HAD PREVIOUSLY CALLED 
MKONSF WITH THE SAMF VALUES 0^ CNAME AND CNAMEL. 
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3.4.6 REVERT ON-UNIT (FORTRAN) 

NAME : RVONSF 

PURPOSE: 

THE PRIMITIVE RVONSF REVERTS AN ON-UNIT FOR A SPECIFIC CONDITION 
IN THE CALLER'S ACTIVATION. IT IS IDENTICAL IN EFFECT TO RVONU$. 
WARNING: THIS INTERFACE IS LESS EFFICIENT IN EXECUTION TIME (AND 
TEMPORARY STACK SPACE USED) THAN IS 3VONU$; TIME- OR 
SPACE-CRITICAL APPLICATIONS MAY WISH TO USE RVONUS INSTEAD. 

USAGE: 

CALL RVONSF (CNAME, CNAMEL) 
INTEGER*? CNAMF(--), CMAMEL 

CN-AM.E IS THE NAME OF THE CONDITION WHOSE ON-UNIT IN THE 
. CALLER'S ACTIVATION IS TO BE REVERTED. (INPUT) 

CNAMEL IS THE LENGTH IN CHARACTERS OF CNAME- (INPUT) 

NOTES: ALL COMMENTS THAT APPLY TO RV')NU$ ALSO APPLY TO RVOMSF. 
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3i^iZ_SIGNAL_SPECIFI C_C0NDIII0N_1FQRIRAN). 

NAME : SGNLSF 

PURPOSE: 

THE PRIMITIVE SGNLSF IS USED TO SIGNAL A SPECIFIC CONDITION, 
SUPPLYING OPTIONAL AUXILIARY INFORMATION WITH THE SIGNAL. A CALL 
TO SGNL$F IS EQUIVALENT IN EFFECT TO A CALL TO SIGNLS. WARNING: 
THIS INTERFACE IS LESS EFFICIENT IN EXECUTION TIME (AND TEMPORARY 
STACK SPACE USED) THAN SIGNLS TIHt"- OR SPACE-CRITICAL 
APPLICATIONS MAY WISH TO USE SIGNLS 

USAGE 

CALL SGNLSF (CNAME, CNAMEL, MSPTR, MSLEN, INFOPT, 
INFOLN, FLAGS) 

INTEGER*? CNAME(--), CNAMEL, MSLEN, 1NFOLN, FLAGS 
I N T E G E R S MSPTR, INFOPT 

CNAME IS THE NAME OF THE CONDITION TO BE SIGNALLED. CNAME IS 
AN INTEGER ARRAY CONTAINING THE CHARACTER STRING. 
(INPUT) 

CNAMEL IS THE LENGTH OF CNAME IN CHARACTERS. (INPUT) 

MSPTR IS AN INTEGER*4 DATUM CONTAINING A HARDWARE INDIRECT 
POINTER TO A STACK FRAME DESCRIBING THE MACHINE STATE AT 
THE TIME THE CONDITION WAS DETECTED. USER CALLERS WILL 
NOT USUALLY KNOW THIS VALUE, AND IF NOT SHOULD PASS THE 
NULL POINTER VALUE 7777/0, WHICH AS AN OCTAL CONSTANT IS 
:1777600000 (INPUT) 

MSLEN IS THE LENGTH IN WORDS OF THE MACHINE STATE STACK FRAME 
HEADER (INPUT) 

INFOPT IS A POINTER (SAME FORMAT AS MSPTR) TO USER-SUPPLIED 
INFORMATION ARRAY. THIS ARRAY CAN BE IN ANY FORMAT. IF 
THE ARRAY IS CONTAINED IN THE VARIABLE X, A POINTER TO IT 
IS PASSED BY THE NONSTANDARD EXPRESSION LOC(X). CALLERS 
SHOULD PASS THE NULL POINTER (SEE ABOVE) 
INFORMATION ARRAY IS BEING SUPPLIED. (INPUT) 

IF NO 

INFOLN IS THE LENGTH IN WORDS 
TO BY INFOPT. (INPUT) 

OF THE INFORMATION ARRAY POINTED 

FLAGS TS AN INTEGER DATUM SPECIFYING CERTAIN CONTROL ACTIONS TO 
SGNLSF. IF BIT 1 (:100000) IS SET, THE ON-UNIT MAY 
RETURN. IF BIT 2 (:0400QO) IS SET, THE ON-UNIT NEED NOT 
TAKE ANY CORRECTIVE ACTION BEFORE RETURNING 
BITS WILL USUALLY BE 0 (BUT SEE THE WRITEUP 
A FULL DESCRIPTION). (INPUT) 

ON 
ALL OTHER 
SIGNLS FOR 
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3.4.8 MAKE LABEL VALUE (FORTRAN) 

N A i'i E : KKLBSF 

PURPOSE: 

THE PRIMITIVE MXLBS-F IS CALLED TO 
LABEL OR INTFGFR VARIABLE THAT 

CONVERT ,A FORTRAN STATEMENT 
HAS BEEN ASSIGNED A STATEMENT 

LABEL VALUE, INTO A PL/1-COMPATIBLE LABEL VALUE. THIS VALUE CAN 
THEN BE USED TO CAUSE A FULL-FUNCTION NONLOCAL GOTO IN A FORTRAN 
PROGRAM. 

USAGE: 

CALL MKLBSF (STMT, LABEL) 
INTEGER*? STMT 
REAL*8 LABFL 

STMT IS E T T H E K A 
ASSIGNED BY 

VARIABLE TO WHICH A STATEMENT NUMBER HAS SEEN 
AN ASSIGN STATEMENT, OR ELSE IS A STATEMENT 

NUMBER CONSTANT OF THE FORM SXXXXX (INPUT) 

LABEL WILL BE SET TO A PL/I-CO MP AT IBLE LA3EL VALUE IDENTIFYING 
THE STATEMENT STMT IN THE 
MKLBSF. (OUTPUT) 

ACTIVATION OF THE CALLER OF 
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3.4.9 GENERATE NONLOCAL GOTO 

NAME : PL1$NL 

PURPOSE: 

THIS PRIMITIVE PERFORMS A FULL-FUNCTI ON NONLOCAL GOTO TO THE 
ACTIVATION AND STATEMENT IDENTIFIED BY A SUPPLIED LAPEL VALUE. 
LABEL VALUES CREATED BY CALLS TD MKLBSF ARE SUITABLE ARGUMENTS TO 
PL1SNL. 

USAGE: 

CALL P L U N L (LABEL) 
REAL*8 LABEL 

LABEL" IS A PL/I-COMPA.TIRLF LABEL VALUE (SUCH AS IS PRODUCED BY 
MKLB$F). P L U N L WILL CAUSE A NONLOCAL GOTO TO THE 
STATEMENT AND ACTIVATION IDENTIFIED BY LABEL. (INPUT) 

3.5 CgMMAND_ENVIRONMENI_SyBROUI^NES 

IN THrS SECTION, ALL NEW DIRECT CALL SUBROUTINES THAT RELATE TO 
THE NEW COMMAND ENVIRONMENT AND AND ARE AVAILABLE TO THE USER ARE 
DOCUMENTED. 

NOTE THAT NONE OF THESE DIRECT CALLS 
SOFTWARE. 

IS AVAILABLE TO R-MODE 

THE SUBROUTINE CALLS DESCRIBED IN THIS SECTION ARE DOCUMENTED IN 
THE PL/I LANGUAGE, DUE TO THE LATTFR'S GREATER PRECISION. 
FORTRAN AND COBOL USERS OF THESE INTERFACES HAVE ONLY TO MAKE A 
SIMPLE CONVERSION BETWEEN THE PL/I DATATYPES LISTED AND THEIR OWN 
DATATYPES. THE CONVERSION TABLE FOR THE PL/P VERSION OF THE PL/I 
LANGUAGE, AND FORTRAN IS AS FOLLOWS. 

PL/P FORTRAN 

CHAR(N) VAR INTEGER(((N+1 )/2)+1) 
CHARS3 

[1 ST WORD = LEN6TH IN 

CHAR (N) 
FIXED BIN(15) 
FIXED BIN(31) 

INTEGER((N+1)/?) 
INTEGER 
INTEGER*4 

I.ABEL 
ENTRY 
PTR 

VARIABLE 
REAL*8 
REAL*S 
I N T E G E R S 

BIT(N) INTEGER (1 <= N <= 16) 
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3.5.1 CLSGET - GET COMMAND LINE 

NAME: CLSGET 

PURPOSE: 

THE PROCEDURE CLSGET IS CALLED TO READ A SINGLE LINE OF INPUT 
TEXT FROM THE CURRENTLY DEFINED COMMAND INPUT STREAM. THE 
LINE IS RETURNED AS A VARYING CHARACTER SIRING WITHOUT_THE 
NfWLINE_CHAPACTER -AT_THF_END. 

USAGE: 

_____ DCL CLSGET ENTRY (CHARC*) VAR, FIXED BIN, FIXED B I N ) ; 

CALL CLSGET (COM_LINE, COM_LINE_SIZE, STATUS); 

COM LINE 
IS THE VARYING CHARACTER STRING INTO WHICH CLSGET 
WILL WRITE THE TEXT OF THE LINE READ FROM THE COMMAND 
INPUT STREAM. (OUTPUT) 

COM_LINE_SI2F 
IS THE MAXIMUM LENGTH, IN CHARACTERS, OF COMPLINE. 
NOTE THAT BFCAUSE COM LINE IS A VARYING STRING,~IT IS 
NOT BLANK PADDED TO THIS SIZE. (INPUT) 

STATUS 
IS A STANDARD ERROR CODE. (OUTPUT) 

NOTES : 

AN EMPTY COMMAND LINF OR ONF CONSISTING OF ALL BLANKS WILL 
COMPARE EQUAL TO THE NULL STRING. 

EXAMPLE: 

DCL A CHARCI28) VAR; 

CALL CLSGET ( A , 128, STATUS); 

5.5.2 COMLVS - GET TO COMMAND LEVEL 

NAMES: COMLVS, CMLVSE 

PURPOSE: 

THE ENTRIES COMLVS OR CMLVSE ARF CALLED WHEN IT IS DESIRED TO 
INVOKE A NEW LISTENER LEVEL OF THE PR1MOS COMMAND LOOP. WHEN AND 
IF THAT INVOCATION OF THE COMMAND LOOP RETURNS (DUE TO A "START" 
COMMAND HAVING OEEN ENTERED), COMLVS OR CMLVSE WILL RETURN TO ITS 
CALLER. 
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ENTRY" COMLVS 

USAGE: 

DCL CO'KLVS ENTRY ( ) ; 

CALL COMLVS; 

THERF ARF NO ARGUMENTS. 

THIS ENTRY IS USED WHEN THERE HAS BEEN NO "COMMAND ERROR" TO 
REPORT TO THE USER. 

ENTRY: CMLVSE 

USAGE: 

DCL CMLVSE ENTRY (.) ; 

CALL CMLV$E; 

THERE ARE NO ARGUMENTS 

THIS ENTRY IS USED WHEN "COMMAND ERROR" PROCESSING AT THE NEW 
COMMAND LEVEL IS DESIRED. SPECIFICALLY, THE COMMAND INPUT FILE 
(IF ANY) rs PAUSED, COMMAND OUTPUT TO THE TERMINAL IS FORCED ON, 
QUITS ARF ENABLED, AND "ER" IS USED FOR THE PROMPT MESSAGE. 

NOTES: 

COMLVS AND CMLV$E SWITCH STACKS TO THE COMMAND PROCESSOR STACK, 
IF THE PROCESS WAS NOT ALREADY EXECUTING ON THAT STACK. 

3.6 BLOCK_DE\/ICE_INTERFACE 

THIS SECTION CONTAINS A SUMMARY- OF TITE pTl CALLS A~ND THEIR 
PURPOSE. 

THE BDI FEATURES: 

— AUTOMATIC CHARACTER CONVERSION 

-- ISOLATION OF CALLER FRO;M PROTOCOL TIME DEPENDENCE 

-- PROTOCOL INDEPENDENCE 

— SIMPLE EVENT REPORTING 

THE FIRST LISFRS OF THE BLOCK DEVICE INTERFACE ARE DPTX/TSF (ALSO 
KNOWN AS 327H SUPPORT) AND DPTX/DSC (ALSO KNOWN AS 3270 
EMULATION). 

IN A SUBSYSTEM (E.G., DPTY) WHICH USES THE B.D.I., COMMUNICATIONS 
LINE PROTOCOL HANDLING (WHICH INCLUDES DETAILS OF POLLING, 
ACKNOWLEDGING, TERMINAL ADDRESSING, DATA TRANSMISSION, MESSAGE 
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FRAMING, FIRST-LEVEL ERROR HANDLING, AND SO FORTH) IS DONE BY A 
SPECIFIC PROTOCOL HANDLING PROCESS. THIS PROTOCOL HANDLER IS A 
SEPARATE PROCESS (WRITTEN BY PRIME ENGINEERING) WHICH RUNS AS 
PART OF PRIMOS AND WHICH TAKES OVER MQSI OF THE COMMUN C ATIONS 
FUNCTIONS THAT HAD BEEN THE RESPONSIBILITY OF THE TSSLC USER. 
THE PROTOCOL HANDLER HAS NO RESPONSIBILITIES OTHER THAN KEEPING 
TRAFFIC MOVING ON THE COMMUNICATIONS LINE. 

A USER PROGRAM'S ROLE IS TO CONCENTRATE ON THE CONTENTS OF ITS 
MESSAGES, NOT THE MECHANICS OF COMMUNICATIONS. THE USER PROGRAM 
NOW SIMPLY SETS UP A LOGICAL CONNECTION TO A DEVICE (POSSIBLY THE 
ONLY DEVICE, BUT POSSIBLY ONE OF MANY) ON A SYNCHRONOUS LINE. 
THE PROGRAMMER USES A SFT OF CALLS TO PASS MESSAGES TO OR FETCH 
MESSAGES FROM THE PROTOCOL HANDLER WHEN IT w'ANTS TO COMMUNICATE 
WITH ITS DEVICE. 

THE NEW CALLS ARE REFERRED TO, IN THIS DOCUMENT AND ELSEWHERE, AS 
THE BLOCK DEVICE INTERFACE. 

3.6.1 OVERVIEW OF BDI FUNCTIONS 

TO PASS 
DEVICE, 

MESSAGES OUT 
THE USER MAKES 

TO A DEVICE, OR FETCH MESSAGES IN FROM A 
C^LLS TO A PART OF PRIMOS CALLED THE BLOCK 

2§VICE INTERFACE (BDI). THE BDI, LIKE THE USER-VISIBLE PART OF 
T H E " ? I L E SYSTEM, RUNS IN RING ZERO AS PART OF THE USER'S PROCESS, 
AND IS INVOKED THROUGH D I RECT-ENTRANCE CALLS. (THESE CALLS ARE 
THEREFORE ONLY AVAILABLE FROM V-^ODE PROGRAMS.) THE BDI 
MAINTAINS ALL INFORMATION ABOUT DEVICE-TO-USER CONNECTIONS, AND 
TRANSLATES (IF NECESSARY) AND SCREENS ALL TERMINAL DATA COMING 
FROM OR GOING TO THE USER PROGRAM. 
END OF THE 1N-MFMORY QUEUES (ONE IN 
DEVICE) WHICH PASS ALL INFORMATION 

IT ALSO MANAGES THE USER'S 
EACH DIRECTION FOR EACH 
TO OR FROM THE PROTOCOL 

HANDLER 

A USER PROGRAM CALLS THE BDI TO ATTACH TO AN AVAILABLE DEVICE 
(BDSATT CALL) OR TO RELEASE A DEVICE IT NO "LONGER NEEDS (BDSDET 
CALL). WHEN THESE CALLS ARE ISSUED FOR A USER TERMINAL DEVICE, 
THE BDI TAKES THE TERMINAL OUT OF OR RETURNS IT TO 
TELETYPE-EMULATION MODE AS APPROPRIATE. THE BDI WILL REFUSE TO 
HONOR BLOCK-MODE CALLS FOR A USER TERMINAL DEVICE THAT HASN'T 
FIRST BEEN ATTACHED IN BLOCK MODE. A USER PROGRAM MAY HAVE ANY 
NUMBER (UP 
TYPF OR OF 

TO 3 2, IN THIS 
DIFFERENT TYPES 

IMPLEMENTATION) OF DEVICES OF THE SAME 
ATTACHED AT ONCE. 

THE "SET ATTRIBUTES" 
CHARACTERISTIC OF THE 
THIS IMPLEMENTATION AS 

CALL BDSSET IS USED TO CHANGE SOME 
INTERFACE. THE CHARACTERISTICS DEFINED IN 
BEING USER-SETTABLE ARE "DEVICE ENABLED", 

WHICH ALLOWS THE PROTOCOL 
DEVICE, AND "USER CHARACTER 
OR EBCDIC) IN WHICH THE 

HANDLER TO SOLICIT INPUT FROM THE 
CODE", WHICH DEFINES THE CODE (ASCII 
USER WISHES TO "SPEAK" TO THE DEVICE. 

THE "FETCH INFORMATION" CALL BD$INF IS USED TO PICK UP SOME 
INFORMATION ABOUT THE DEVICE'S CONFIGURATION AND CURRENT STATUS. 

ON AN OUTPUT REQUEST (BDJOUT CALL) FROM THE USER, THE BDI PICKS 
UP THE OUTPUT TEXT, VERF1ES THAT IT CONTAIMS A VALID MESSAGE FOR 
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THAT DEVICE'S PROTOCOL (E.G. THAT A NON-TRANSPARENT 
DOESN'T CONTAIN DATA LINK CONTROL CHARACTERS), TRANSLATES IT INTO 
THE APPROPRIATE CHARACTER CODE (E.G. ASCII TO EBCDIC) IF 
NECESSARY, TRANSFORMS IT INTO THE FORMAT REQUIRED BY THE PROTOCOL 
HANDLER (AN INTERNAL STRUCTURE WHICH ISN'T OF CONCERN H E R E ) , AND 
PUTS IT ONTO THAT DEVICE'S OUTPUT QUEUE FOR PASSAGE TO THE 
PROTOCOL HANDLER. THE CALL THEN REIURNS AND THE PROGRAM CAN 
CONTINUE TO EXECUTE WHILE ITS MESSAGE IS ON THE QUEUE OR IS BEING 
TRANSMITTED. ONCE THE MESSAGE HAS BEEN 
RESPONSIBILITY FOR GETTING IT OUT TO 
PROGRAM WILL ALWAYS BE NOTIFIED OF THE 

ENQUEUED, PRIMOS ASSUMES 
THE DEVICE; THE USER 
MESSAGE'S EVENTUAL FATE. 
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W E R E D 

P R O T O C O L 
O F F . 

H A N D L E R D I S C O V E R E D THAT THE 

A B D S I N P CALL MAY O P T I O N A L L Y W A I T IF THE D E V I C E ' S I N P U T G U E U E IS 
EMPTY AT THE TIME OF THE C A L L . IF S E V E R A L I N P U T S ARE Q U E U E D , THE 
USER D O E S S E V E R A L B D S I N P C A L L S TO R E T R I E V E T H E M , ONE AT A T I M E . 

3.6.? BDI P R I M I T I V E S 

THIS S E C T I O N D E S C R I B E S THE P R O G R A M M E R ' S USE OF THE SIX B L O C K 
D E V I C E I N T E R F A C E C A L L S . 

B D S A T T : A T T A C H A BLOCK D F V I C E TO A USER 

B D $ S E T ; C H A N G E AN A T T R I B U T E OF A BLOCK D E V I C E 

B D $ O U T : E N Q U E U E A DATA M E S S A G E FOR T R A N S M I S S I O N TO A B L O C K 
D E V I C E 

B D S I N P : FETCH THE N E X T E N Q U E U E D INPUT F'JR A B L O C K D F V I C E (MAY 
BE E I T H E R DATA OR S T A T U S ) 

B D $ I N F F E T C H S O M E I N F O R M A T I O N ABOUT BL3CK D E V I C E S T A T U S 
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BDSDET: DETACH A BLOCK DEVICE FROM A USER 

A PROGRAM USING THESE CALLS MUST HAVE SEG LOAD THE LIBRARY BDVLIB 
(IN UFD L I P ) . VALUES FOR THE KEYS AND TYPE/SUBTYPE CODES LISTED 
IN THIS SECTION ARE FOUND IN THE INSERT FILE SYSCOH>BD$KEYS . 
VALUES FOR THE 
SYSCOM>ERR!).P. 

ERROR CODES ARE IN SYSCOM>ERRD.F AND 

A PROGRAM INITIALLY 
CALL) BY ITS "NAME". 
ASSIGNED A NAME AT 

REFERS TO A 
EACH DEVICE ON 
CONFIGURATION 

DEVICE (THAT IS, ON A 8DSATT 
THE SYSTEM WILL HAVE BEEN 
TIME. THE DEVICE NAME IS 

INTENDED TO BE RELATIVELY 
A DIFFERENT LOCATION (E.G 
THE CONFIGURATION ORDER. 

CONSTANT, THOUGH THE DEVICE BE MOVED TO 
LINE POSITION) OR SHUFFLED AROUND IN 

A PROGRAM DOESN'T HAVE TO KNOW THE NAME 
OF ITS USER-TERMINAL DEVICE; 
BD$ATT CALL WHICH HAS NO NAME 
DOESN'T HAVE A BLOCK MODE 

THIS IS THE "DEFAULT DEVICE" ON AN 
SPECIFIED. IF THE USER PROGRAM 
USER TERMINAL DEVICE (BECAUSE ITS 

STANDARD USER TERMINAL ISN'T 
AN ERROR CODE. ON THE CALL. 

A 5 2 7 7 ) , IT WILL BE SO INFORMED BY 

WHEN THE ATTACHMENT BETWEEN THE PROGRAM 
MADE, THE USER PROGRAM IS ASSIGNED A NUMBER 
NUMBER" OR "LOGICAL STATION ID") WITH WHICH 

AND A DEVICE HAS BEEN 
(CALLED THE "DEVICE 
IT IS TO REFER TO THE 

DEVICE ON ALL FUTURE BD$ CALLS. THE NUMBER IS SIMPLY A SHORTHAND 
FOR USE IN REFERRING TO THAT DEVICE; IT REFLECTS ONLY THE 
POSITION OF THAT DEVICE IN AN INTERNAL TABLE, AND MAY CHANGE FROM 
DAY TO DAY A5 THE SYSTEM CONFIGURATION CHANGES. 

NONE OF THESE CALLS CAN BE USED ON A SYSTEM WHICH IS NOT RUNNING 
DPTX. IF THE DPTX SUBSYSTEM HASN'T BEEN PREVIOUSLY BEEN TURNED 
ON BY A "DPTX -ON" COMMAND AT THE SYSTEM CONSOLE, ANY BLOCK 
DEVICE CALL WILL RETURN AN ERROR OF EtDNC, "DPTX NOT CONFIGURED". 

THERE ARE CURRENTLY NO RESTRICTIONS ON THE TYPE OR NUMBER OF 
DEVICES WHICH A PROGRAM CAN HAVE ATTACHFD AT ONCE, EXCEPT THAT 
THE MAXIMUM NUMBER OF.DEVICES SUPPORTED UNDER REV 1/ IS 3 2 , AND 
THERE IS AN OBVIOUS RESTRICTION THAT NO PROGRAM MAY ATTACH TO 
ITSELF A DEVICE WHICH IS THE STANDARD USER TERMINAL FOR ANOTHER 
PROCESS. 
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BDSATT ATTACHING A DEVICE. 

CALL BDSATT (NAMF, LENGTH, DEVICE, CODE) 

THIS CALL IS USED TO "ATTACH" A BLOCK DEVICE TO A USER SPACE. 
THE PROTOCOL HANDLER FOR THIS DEVICE WILL PERFORM ANY: NECESSARY 
INITIALIZATION. INPUT AND OUTPUT QUEUES FOR ThE DEVICE ARE 
FLUSHED, AND USER-SETTABLF ATTRIBUTES 
INITIALIZED TO THEIR DEFAULTS. 

(SEE BDSSET) ARE 

NAME AN ARRAY (UP TO 32 CHARACTERS) CONTAINING THE 
"NAME" OF THE DESIRED DEVICE. 

LENGTH THE LENGTH IN CHARACTERS OF THE NAME IN NAME 

NOTE: IF NAME AND LENGTH ARE BOTH ZERO, THE 
CALLER'S USER TERMINAL WILL BE ATTACHED, 
IF IT IS A BLOCK DEVICE. (DPTX/TSF 

DEVICE 

ONLY.) 

A NUMBER (THE "LOGICAL STATION ID") ASSOCIATED 
WITH THIS DEVICE; TO BE USED ON ALL FUTURE BD$ 
CALLS. THIS IS RETURNED TO THE CALLER. 

CODE A RETURN VALUE INDICATING THE EFFECT OF THE CALL. 
A NON-ZERO VALUE MEANS THAT NO "ATTACH" WAS DONE. 

0: ATTACH WAS OK. 
ESDATT: DEVICE ALREADY ATTACHED IN 

THIS CALL HAS NO EFFECT. 
BLOCK MODE; 

EtBNAM: NO DEVICE FOUND WITH THAT NAME; CALL 
IGNORED. 

ESDNAV: DEVICE NOT AVAILABLE TO YOU (E.G., IT'S 

E$DNC: 

SOMEONE ELSE'S USER TERMINAL); 
IGNORED. 
DPTX NOT CONFIGURED; CALL IGNORED 

CALL 

EXAMPLES : 

CALL PDSATT (0 ,0,ZZZ,CODE) 

THIS IS A "USER TERMINAL" ATTACH. THE NAME IS NOT NEEDED. THE 
DEVICE NUMBER IS RETURNED IN ZZZ IF THE CALLER'S USER TERMINAL 
HAS BEEN CONFIGURED AS A BLOCK DEVICE. 

CALL BDSATT ('VTERM.A',7,VNO,CODE) 

THIS IS AN ATTACH BY NAME. 
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B D S S E T : SET A T T R I B U T E S FOR A D E V I C E 

C A L L BDJ-SET ( D E V I C E , K E Y , C O D E ) 

THIS C A L L IS U S E D TO T E L L THE B L O C K D E V I C E I N T E R F A C E TO C H A N G E AN 
A T T R I B U T E OF A D E V I C E . 

D E V I C F THE L O G I C A L S T A T I O N ID ( R E T U R N E D B Y A P R E V I O U S 
B D S A T T C A L L ) OF THE D E V I C E FOR W H I C H T H I S CALL IS 
I N T E N D E D 

KEY S P E C I F I E S T HE D E S I R E D A C T I O N 

K S E N B D : ( D E F A U L T A T T R I B U T E ) E N A B L E D E V I C E . T H I S 
C A U S E S THE P R O T O C O L H A N D L E R TO R E S U M E 

K S D S B D : 

N O R M A L I N P U T . A D E V I C E IS A U T O M A T I C A L L Y 
E N A B L E D BY A " B D S A T T " C A L L . 
D I S A B L E D E V I C E . T H E P R O T O C O L H A N D L E R 

K $ A S C D : 

W I L L S 
INPUT 
( D E F A U 

TCP 
FOR T 
LT AT 

SOLICIT! 
HIS DEVI 
TRIBUTE) 

NG 
CE . 
TREAT 

AND/OR ACCEPTING 

ALL USER I/O 
AS ASCII. THE BDI WILL TRANSLATE EACH 
INPUT OR OUTPUT CHARACTER BETWEEN ASCII 
AND LINE CODE IF NECESSARY. USER CODE 

KSEBCD: 

"ASCII 
A BD$A 
T R F A T 

" IS 
TT CA 
ALL U 

ASSUMED 
LL. 
SER I/O 

AS THE DEFAULT AFTER 

AS EBCDIC THE BDI 
WILL 
CHARAC 
1 F NEC 

TRANS 
TER B 
ESSAR 

LATE EA 
ETWEEN E 
Y. THi 

CH INPUT 
BCDIC AND 
S SETTING 

OR OUTPUT 
LINE CODE 

OF THE USER 
CHARAC 
UNTIL 
DETACH 

TER C 
THE 
ES TH 

ODE WIL 
USER DD 
F DEVICE 

L REMAIN IN EFFECT 
ES A K$ASCD CALL OR 

CODE A RETURN VALUE INDICATING THE 
A NON-ZERO VALUE MEANS THAT 

EFFECT OF THE CALL 
NO ACTION WAS TAKEN 

0: 
E $ B D E V 

OK. 
NOT YOUR DFVICE; CALL IGNORED 

ESBPAR: BAD VALUE FOR KEY; CALL IGNORED. 
ESDFD: DEVICE HAS BEEN FORCIBLY DETACHED BY 

PRIMPS, MUST BE RE-ATTACHED (USER 

E $ D N C : 
T E R M I N A L D E V I C E O N L Y ) . 
DPTX NOT C O N F I G U R E D ; C A L L I G N O R E D 

E X A M P L E S : 

CA L L B D S S E T ( V N O , K $ E B C D , C O D E ) 

THIS T E L L S THE B D I TO T R E A T ALL I N P U T TO OR O U T P U T F R O M THE U S E R 
P R O G R A M AS E B C D I C , R E G A R D L E S S OF W H E T H E R THE D E V I C T VNO IS 
R U N N I N G E B C D I C OR A S C I I C O D E . 
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BDSOUT: OUTPUT TO A DEVICE 

CALL BDSOUT (DEVICE, KEY, DATA, LENGTH, OUTARR, CODE) 

THIS CALL IS USED TO PASS OUTPUT DATA TO THE PROTOCOL HANDLER FOR 
EVENTUAL TRANSMISSION TO THE DEVICE. A RETURN CODE OF ZERO 
INDICATES THAT THE MESSAGE WAS SUCCESSFULLY QUEUED. SUCCESSFUL 
TRANSMISSION OF THE DATA IS INDICATED 
RETURNED BY A LATER BDSINP CALL. 

BY TSTOK TYPE CODE 

DEVICE THE LOGICAL STATION ID (RETURNED BY A PREVIOUS 
' BDSATT CALL) OF THE DEVICE FOR WHICH THIS CALL IS 
INTENDED 

KEY SPECIFIES THE DESIRED ACTION: 

KSXMTD: SEND THE DATA IN 
OUTARR) TO THE 

DATA (AND THE FIELDS IN 
PROTOCOL HANDLER FOR 

TRANSMISSION TO THIS DEVICE. 
KSMRK: INSERT OUTPUT MARKER INTO OUTPUT STREAM. 

THIS IS A NULL MESSAGE, WHICH CAUSES THE 
PROTOCOL HANDLER TO RETURN AN INPUT 
STATUS OF TYPE INPUT MARKER, WITH NO 
OTHER ACTION. THE FIELDS IN OUTARRC1-4) 
WILL BE FOUND RFTURNED 
ON THE INPUT MARKER. 
FOR DIAGNOSTIC PURPOSES 

IN INPARRC7-10) 
THIS IS PROVIDED 

DATA AN ARRAY CONTAINING THE 
TRANSMITTED. THIS FIELD 

DATA (IF ANY) TO BE 
IS IGNORED IF KEY IS 

< $ M R K 

L E N G T H T H E L E N G T H IN C H A R A C T E R S Of T H E D A T A TO Bb 
T R A N S M I T T E D . THE M A X I M U M A L L O W A B L E L E N G T H OF 
T R A N S M I T T E D D A T A IS D E P E N D E N T O N T H E P R O T O C O L T Y P E 
OF THE DEVICE. THIS FIELD IS IGNORED IF KEY IS 
KSMRK . 

OUTARR A FOUR-WORD ARRAY CONTAINING (OPTIONAL) PROTOCOL-

CODE 

DEFINED PARAMETERS TO BE PASSED TO THE PROTOCOL 
HANDLER FOR THIS DEVICE. SECTIONS 4 AND 5 CONTAIN 
DESCRIPTIONS OF THE USES OF THIS ARRAY FOR 
PRIME-SUPPLIED PROTOCOLS. si E W PROTOCOLS MAY USE 
THIS FIELD FOR ANY PURPOSE, INCLUDING NEW "KEYS" 
OR FURTHER DESCRIPTION OF THE DATA IN DATA. 

A RETURN VALUE INDICATING THE EFFECT OF THE CALL. 
A NON-ZERO VALUE MEANS THAT NO ACTION WAS TAKEN. 

0: OK, DATA QUEUED FOR PROTOCOL HANDLER 
ESBDEV: NOT YOUR DEVICE; CALL IGNORED. 
E$BPAR 
E$BLEN 

BAD VALUE FOR KEY; CALL IGNORED. 
BAD LENGTH SPECIFIER; LENGTH IS GREATER 
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THAN TH 
PROTOCO 

E MAXIMUM 
L, OR LES 

ALLOWED 
S THAN 

FOR 
ZERO. 

THIS 
CALL 

E % B D A T 
I G N O R E D 
T H E D A T 
C O N T R O L 

IN D A T A C O N T A I N S C 
C H A R A C T E R S - A N D 

P R O T O C O 
"TRANSP 
ALLOWED 

L FOR T H I 
A R E N T " . CBA 

I N THE USE3 

S 

OMMUNICATIONS 
THE LINE 

D 
RACT 
•S 

EVIC 
ERS 
DATA 

E IS 
WHICH ARE 

STREAM 

NOT 
NOT 
ARE 

E % G L E X 

SOH, STX/ ETX, EOT, ENQ, D 
ETR, AND ITB. THE CALL IS 
OUTPUT QUEUE LENGTH EXCE 

LE, NAK, SYN, 
IGNORED. 
E D E D; CALL 

IGNORED, TRY AGAIN LATER. 
FSNBUF: NOT ENOUGH BUFFER SPACE TO 

MESSAGE; CALL IGNORED, TRY 
ENQUEUE THIS 
AGAIN LATER. 

ESINWT: INPUT WAITING. FOR SOME PR 
USER MUSI RETRIEVE ANY 
INPUT, WITH A BDSINP CALL 

OTOCOLS, THE 
OUTSTANDING 
BEFORE AN 

OUTPUT DATA MESSAGE WILL 
THE BDI. THIS CONVENTION 
BOTH BY DPTX/DSC A N! D BY DPT 

BE HONORED BY 
IS ENFORCED 

X/TSF AT REVS 

E $ D F D : 
1 6 A N D 
D E V I C E 
PRIMPS, 

17. 
HAS BEEN F 

MUST BE 
ORCIBLY DETACHED BY 

RE-ATTAChED (USER 

FSDNC: 
TERMINA 
DPTX NO 

L DEVICE ONL 
T CONFIGURED 

Y) . 
CALL IGNORED. 

EXAMPLES 

ARRC1) = WRITES 
ARR(2) =7 
ARRC3) = 0 
ARRU) = 0 
CALL RDSOUT (MYDFV, KSXMTD, BUFFER, 315, ARK, CODE) 

THE FIRST 31S CHARACTERS OF BUFFER AND THE FOUR *ORDS OF ARR WILL 
BE COPIED INTO THE QUEUE FOR 
y^lCH CONTROLS DEVICE *!YDEV. 

PASSAGE TO THE PROTOCOL HANDLER 

NEW USER CALLABLE SUBROUTINES PAGE 77 



BDS1NP: INPUT FROrt A DEVICE 

CALL BD-UNP (DEVICE, KEY, DATA, LENGTH, INPARR, CODE) 

THIS CALL IS USED TO FETCH INPUT IF AVAILABLE, OR TO WAIT UNTIL 
SOME INPUT APPEARS. THE INPUT MAY BE AN INPUT MESSAGE (DATA FROM 
THE DEVICE), OR A STATUS PASSED UP FROM THE PROTOCOL HANDLER. 

DEVICE THE LOGICAL STATION ID OF THE 
THE BDI IS TO LOOK FOR INPUT. 

DEVICE FROM WHICH 
IF DEVICE = - 1 , THE 

CALL WILL LOOK FOR THE FIRST (CHRONOLOGICAL) INPUT 
FROM ANY CURRENTLY ACTIVE DEVICE BELONGING TO THE 
CALLER. THE LOGICAL STATION ID OF THE DEVICE FROM 
WHICH INPUT HAS BEEN FOUND OM A SUCCESSFUL 
CALL WILL BE RETURNED IN INPARR(4). 

BD$INP 

KEY ACTION TO TAKE IF INPUT FROM THE SPECIFIED DEVICE 
(OR FROM ANY DEVICE, IF DEVICE - -1) IS NOT 
AVAILABLE AT THE TIME OF THE CALL: 

KSWAIT: WAIT UNTIL SOME INPUT IS AVAILABLE, AND 
RETURN WITH THE INPUT. THIS KEY CAUSES 
THE USER PROGRAM TO BE SUSPENDED FOR AN 
INDEFINITE PERIOD OF TIME IF INPUT IS 
NOT READILY AVAILABLE, MUCH AS T1IM OR A 

KSNOW A 
FORTRAN READ WOULD DO. 
RETURN IMMEDIATELY, DON'T WAIT 

DATA AN AREA INTO WHICH THE RECEIVED DATA (IF ANY) IS 
TO BE MOVED. VALID DATA WILL BE RETURNED ONLY IF 
CODE IS ZERO OR ESPFTS, AND I N P A R R d ) (SEE BELOW) 

LENGTH 

IS T$RD. 

MAXIMUM NUMBER OF CHARACTERS USER IS WILLING TO 
ACCEPT INTO THE DATA ARRAY. 
LENGTH IS TOO SHORT FOP THE 
ESBFTS ERROR CODE WILL 3E 

IF THE SUPPLIED 
INPUT MESSAGE, AN 
GENERATED, LENGTH 

CHARACTERS WILL BE. MOVED 
OF THE TNPUT WILL BE 
LENGTH OF THE MESSAGE IN 

INTO DATA, AND THE REST 
THRDWN AWAY. THE ACTUAL 
DATA WILL BE RETURNED~"lN 

INPARR 

IN P A R R ( 3 ) . 

A TEN-WORD ARRAY TO WHICH IS RETURNED INFORMATION 
ABOUT THE INPUT 

WORD 1 THE TYPE CODE OF THE I NPUT (SECTION 
3.7) 

WORD 2: THE SUBTYPE CODE OF THE INPUT. 
3: THE ACTUAL LENGTH IN CHARACTERS OF INPUT 

DATA IN DATA. (WILL BE 0 UNLESS TYPE 
T$RD; WILL ALWAYS BE LESS THAN OR EQUAL 
TO LEN6 TH.) 

4: THE DEVICE NUMBER FOR THIS INPUT 
5: INPUT STATUS BITS, AS FOLLOWS: 
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BITS 1 - 1 5 : 
B IT 1 6 : 

RESERVED 
IF DEVICE = -1 THERE ARE 

MORE INPJTS QUEUED FOR SOME 
DEVICE ATTACHED TO THE CALLER, 
WHICH CAN BE RETRIEVED BY 
ANOTHER BDSINP CALL WITH 
DEVICE = -1. IF DEVICE IS THE 
NUMBER OF SOME DEVICE ATTACHED 
TO THE USER, THIS BIT 
INDICATES THAT THERE ARE MORE 
INPUTS QJEUED FOR THAT DEVICE, 
WHICH CAN BE RETRIEVED BY 
ANOTHER 3DSINP CALL WITH THE 
SAME DEVICE NUMBER. 

6: (RESERVED) 
7-10: PROTOCOL-SPECIFIC 

SECTIONS 4 AND 5 FOR 
PAR 
DEF 

AMETERS 
INITION OF 

(SEE 
THESE 

CODE 

FIELDS FOR PRIME-SUPPLIED PROTOCOLS). 

A RETURN VALUE INDICATING THE EFFECT OF THE CALL. 
A NON-ZERO VALUE MEANS THAT NO INPUT WAS 
TRANSFERRED, OR THAT DATA WAS TRANSFERRED BUT SOME 
WAS LOST. 

D: INPUT READY; CHEC< INPARRC1) FOR TYPE 
E$BDEV: NOT YOUR DFVICE; CALL IGNORED. 
E$BPAR 
ESBLEN 
ESBFTS 

BAD VALUE OF KEY; CALL IGNORED. 
BAD LENGTH SPECIFIER; CALL IGNORED 
BUFFER PROVIDED FOR INPUT DATA WAS TOO 

EXAMPLES 

ESN IMP 

SMALL; THE DATA TRANSFERRED INTO DATA 
HAS BEEN TRUNCATED. 
NO INPUT AVAILABLE (KEY = KSNOWA ONLY) 

EJDFD: DEVICE HAS BEEN FORCIBLY DETACHED BY 
PRIMOS, MUST BE RE-ATTACHED (USER 
TERMIMAL ONLY). 

E*DNC : DPTX NOT CONFIGURED; CALL IGNORED 

100 CALL PD$INP (MYDEV,K$WAIT,BUFFER,9999,ARR,CODE) 
IF (CODE.NE.O) GO TO 150 
IF (ARR(1).EQ.TSRD) CALL TNOU ('INPUT DATA',10) 

WAIT FOR INEUT FROM DEVICE MYDEV AND CHECK FOR RECEIVED TEXT 

CALL RD$OUT ( DEV1 ,K$XMTD,TBUF,123,0ARR,CODE) 
IF (CODE.NE.O) GO TO ?00 

100 

OK 

CALL BD$INP (DEV1,K$WAIT,0,0,IARR,C0DE) 
IF (CODE.EQ.O .AND. IARR(1).EO.T$TOK) /* WAIT FOR T$T 

X CALL TNOU ('OUTPUT COMPLETE',15) 
GO TO 100 /* NOT TSTOK, TRY AGAIN 

SEND A TEXT MESSAGE OUT WITH BD$OUT, AND WAIT 
ACKNOWLEDGEMENT THAT IT'S GONE OUT CORRECTLY. 

FOR AN 
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B D S I N F : I N F O R M A T I O N A B O U T A D E V I C E . 

CALL B D S I N F ( D E V I C E , K E Y , D A T A , L E N G T H , I N F A R R , C O D E ) 

THIS CALL IS U S E D TO F E T C H SOME I N F O R M A T I O N , W H I C H IS M A I N T A I N E D 
BY THE B L O C K D E V I C E I N T E R F A C E , A B O U T THE C U R R E N T S T A T E OF A 
D E V I C E . 

D E V I C E THE L O G I C A L S T A T I O N ID OF THE I N T E N D E D D E V I C E 

KEY I N D I C A T E S THE T Y P E OF I N F O R M A T I O N D E S I R E D : 

K $ I N F N : THE NAME OF THE D E V I C E W H O S E L O G I C A L 
S T A T I O N ID IS IN D E V I C E W I L L BE R E T U R N E D 
IN D A T A , AND SIX *' OR DS OF D E V I C E S T A T U S 
AND C O N F I G U R A T I O N I N F O R M A T I O N W I L L BE 

K $ IN F D: 

R E T U R N E D IN I N F A R R ( 1 - 6 ) 

B D S I N F WILL R E T U R N D E V I C E S T A T U S D A T A M 

( H O W E V E R D E F I N E D FOR THIS P R O T O C O L ) IN 
DATA I N S J E A D OF THE D E V I C E N A M E , AND 
W I L L " R E T U R N UP TO FOUR W O R D S OF 
P R O T O C O L - S P E C I F I C D E V I C E S T A T U S 
I N F O R M A T I O N ( H O W E V E R D E F I N E D FOR T H I S 
P R O T O C O L ) IN INPARR ( 7 - 1 0 ) , IN A D D I T I O N 
TO THE S T A T U S AND C O N F I G U R A T I O N 
I N F O R M A T I O N IN I N F A R R O - 6 ) . SEE 
S E C T I O N S 4 AND 5 FOR P R O T O C O L - S P E C I F I C 

DATA 

D E T A I L S FOR P R I M E - S U P P L I E D P R O T O C O L S . 

A R R A Y W H I C H IS TO R E C E I V E THF D E V I C E N A M E OR 

L E N G T H 

S T A T U S " D A T A " . 

M A X I M U M N U M B E R OF C H A R A C T E R S OF N A M E OR OF S T A T U S 
" D A T A " W H I C H U S E R IS W I L L I N G TO A C C E P T INTO T H E 
DATA A R R A Y . IF THE S U P P L I E D L E N G T H IS TOO S H O R T , 
L E N G T H C H A R A C T E R S W I L L BE M O V E D INTO DATA AND THE 
R E S T T H R O W N A W A Y . A L T H O U G H AN E S B F T S E R R O R C O D E 
MAY BE G E N E R A T E D , ThE A C T U A L L E N G T H OF THE 
R E T U R N E D DATA IS NOT G I V E N . (THE D E V I C E N A M E IS 
3 2 C H A R A C T E R S L O N G , AND THE S T A T U S " D A T A " IS OF A 
F I X E D L E N G T H AS D O C U M E N T E D FOR THE P A R T I C U L A R 
P R O T O C O L I N V O L V E D . ) 

I N F A R R A T E N - W O R D ARRAY W H I C H W I L L BE F I L L E D 
I N F O R M A T I O N ABOUT THE D E V I C E , AS F O L L O W S : 

W I T H 

W O R D 1 P R O T O C O L TYPE OF THIS D E V I C E . 

U N D E F I N E D 

D P T X / T S F ( 3 2 7 0 T E R M I N A L S U P P O R T ) 

D P T X / D S C ( 3 2 7 0 E M U L A T I O N P O R T ) 
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WORD 2 DEVICE STATUS AND CONFIGURATION BITS. 

BIT 1-12: RESERVE D. 

BIT 13: CHARACTER CODE IN USE BY 
CALLER: FALSE = ASCII, TRUE 
= EBCDIC. THE SETTING OF 
THIS FLAG IS CONTROLLED BY 
THE USER PROGRAM VIA BOSSET 
CALLS, KEYS OF KSASCD AND 
KSEBCD. 

BIT 14: PHYSICAL DEVICE CODE: FALSE 
ASCII, TRUE = EBCDIC. 

BIT 15: NOT USED. 

BIT 16: "ENABLE" STATUS OF DEVICE: 
FALSE = DISABLED, TRUE = 
ENABLED. THE SETTING OF 
THIS FLAG IS CONTROLLED BY 
THE USER PROGRAM VIA BDSShT 
CALLS, KEYS OF KSENBD AND 

WORD 3: 

KSDSBD 

MAXIMUM INPUT AND OUTPUT BUFFER LENGTH 
DEFINED FOR THIS DEVICE. THIS IS THE 
MAXIMUM VALUE OF LENGTH WHICH IS 
ACCEPTABLE ON A 3DSOU1 CALL WITH KEY 
OF KSXMTD. IT *S A L S ° THE LARGEST 
SIZE IN CHARACTERS WHICH ANY INPUT 
FROM THIS DEVICE CAN ATTAIN. THE USER 
PROGRAM SHOULD PROVIDE AN INPUT BUFFER 
OF AT LEAST THIS LENGTH ON BDSINP 
CALLS TO ENSURE ENOUGH ROOM FOR THE 
MAXIMUM SIZED MESSAGE. 

4-6: (RESERVED) 

7-10: PROTOCOL-SPECIFIC STATUS 
IF ANY. SEE SECTIONS 

INFORMATION, 
4 AND 5 FOR 

PROTOCOL-SPECIFIC DETAILS 
PRIME-SUPPLIED PROTOCOLS. 

FOR SOME 

CODE A RETURN VALUE INDICATING THE EFFECT OF THE 
CALL. A NON-ZERO VALUE MEANS THAT NO 
INFORMATION WAS TRANSFERRED. 

OK, YOU HAVE 
INFORMATION. 

THE REQUESTED 

E$BDEV: NOT YOUR DEVICF; CALL IGNORFD. 
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E $ B P A R BAD V A L U F OF K E Y ; CALL I G N O R E D 

E S 8 L E N : BAD L E N G T H S P E C I F I E R . T HE S T A T U S AND 
C O N F I G U R A T I O N IN I N F A R R HAS B E E N SET 
U P , BUT TH E R E IS N O T H I N G IN D A T A . 

£ $ D F D : D E V I C E HAS BEEN F O R C I B L Y D E T A C H E D BY 
P R I M Q 5 , M U S T S-F R E - A T T A C H E D (USER 

E S O N C : 

T E R M I N A L O N L Y ) . 

DPTX NOT C O N F I G U R E D ; CALL I G N O R E D . 

E X A M P L E S 

C A L L B D S A T T ( 0 , 0 , M Y D E V , C O D E > 
CALL B D S I N F <MY HE V , K $ I N F N , M Y N A M E , 3 2 , A R R , C O D E ) 

THE N A M E OF T H E C A L L E P ' S USER T E R M I N A L IS R E T U R N E D IN 
MYNAME . 

CALL BDSINF (VN0,KSINFD,INFBUF,384Q,IARR,C0DE) 
MAXLEN = IARRC3) 
IF (ANDCIARRC?), :1) .EQ.Q) CALL BDSSET CVNO,K$ENBD,CODE) 

PICK UP INFORMATION "DATA" FOR VNO, AND ENABLE VNO IF IT'S NOT 
ALREADY ENABLED. 
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BDSDET: DETACH FROM A DEVICE. 

CALL BDSDET (DEVICE, CODE) 

THIS CALL IS USED TO "DETACH" FROF! A DEVICE. THE PROTOCOL 
HANDLER WILL PERFORM ANY NECESSARY CLEANUP. INPUT AND OUTPUT 
QUEUES FOR THE DEVICE ARE FLUSHED. ANY FURTHER BD$ CALLS BY THE 
USER (EXCEPT BDSATT) WILL MEET WITH A ESBDEV ERROR 

DEVICE THE LOGICAL STATION ID (RETURNED BY A PREVIOUS 
BDSATT CALL) OF THE DEVICE TO BE RELEASED. 

CODE A RETURN VALUE INDICATING THE EFFECT OF THE CALL 

DETACH WAS OK 
E S B D E V : NOT YOUR D E V I C E ; CALL I G N O R E D . 
E S D N C : DPTX NOT C O N F I U R E D ; CALL IGNORED 

EXAMPLE: 

CALL BDSDET (V NO,CODE) 
IF (CODE.EG. ESBDEV) CALL TNOU ('WAS NOT ATTACHED *,16) 
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TYPE AND S U B T Y P E C O D E S ( B D S I N P C A L L ) 

T H E S E W I L L PE R E T U R N E D IN I N P A R R ( I ) , I N P A R R < ? ) OF 
B D S I N P C A L L . 

A S U C C E S S F U L 

T Y P E M E A N I N G 

T T R D D A T A H A S B E E N R F C E I V E D FROM THE D E V I C E . THE I N P U T 
DATA IS IN THE A R R A Y D A T A ; THE L E N G T H IS IN 
I N P A R R (3) . 

T $ T O K A P R E V I O U S DATA T R A N S M I S S I O N ( D A T A P R O V I D E D ON A 
P R E V I O U S B D S O U T CALL W I T H K E Y OF K $ X M T D ) W A S 
S U C C E S S F U L . 

T$TF A P R E V I O U S T R A N S M I S S I O N (DATA P R O V I D E D ON A P R E V I O U S 
B D S O U T C A L L W I T H KEY OF K & X M T D ) 
C O N T A I N S F U R T H E R I N F O R M A T I O N : 

F A I L E D . S U B T Y P E 

S U B T Y P E M E A N I N G 

T $ R E J M E S S A G E R E J E C T E D 3Y D E V I C E ( U S U A L L Y 
W E A N S MAK R E C E I V E D , R E T R I E S E X C E E D E D ) 

T S M N A M E S S A G E W A S S E N T , 3 U T N E V E R A C K N O W L E D G E D 
BY D E V I C E . 

T $ M N S M E S S A G E NOT S E N T . FOR E M U L A T I O N 
D E V I C E S , T H I S W E A N S T H A T AN I N P U T FROM 
THE H O S T ( W H I C H C H A N G E D THE V I R T U A L 
B U F F E R ) W A S R E C E I V E D B E F O R E T H I S M E S S A G E 
C O U L D 3E S F N T . 

T$RF DATA R E C E P T I O N F A I L E D , R E T R I E S E X C E E D E D . N O 
R F C E I V E D D A T A IS P A S S E D TO T H E U S E R . S U B T Y P E 
C O N T A I N S F U R T H E R I N F O R M A T I O N : 

S U B T Y P E M E A N I N G 

T S M B A D C H E C K S U M OR 
M E S S A G E . 

T J S I Z I N P U T M E S S A G E 

F R A M I M G E R R O R ON 

TOO BIG ( L A R G E R 

I N P U T 

T H A N 
D E F I N E D M A X I M U M A L L O W A B L E M E S S A G E ) . 

T J A 3 R T I N P U T M E S S A G E A B O R T E D BY THE S E N D I N G 
D E V I C E . 

T S M I N C M E S S A G E I N C O M P L E T E (ONE OR 
M I S S I N G ) . 

M O R E B L O C K S 

T S S T A T D E V I C E S T A T U S C H A N G E . AN E V E N T H A S O C C U R R E D W H I C H 
T H E P R O T O C O L H A N D L E R C O N S I D E R S N O T E W O R T H Y , BUT W H I C H 
IS NOT I M M E D I A T E L Y R E L A T E D TO M E S S A G E T R A N S M I S S I O N 
CR R E C E P T I O N . C U R R E N T L Y I M P L E M E N T E D S U B T Y P E S A R E : 

S U B T Y P E M E A N I N G 

TJ DOWN DEVICE HAS GONE DO*?N AND IS UNAVAILABLE 
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UNTIL F 
PROTOCO 

URTHER NOTI 
L H A N D L E R ' S 

CE. T H I S IS AT THE 
D I S C R E T I O N AND IS THE 

TfUP 

R E S U L T 
E X C F S S I 
D E V I C E 

OF LINE 
VE U N R E C O V E R 
IS BACK UP A 

D I S C O N N E C T I O N OR 
ABLE E R R O R S . 
ND IS NOW A V A I L A B L E 

T $ D I A G 
A G A I N . 
D I A G N O S 
IS IN 

TIC INFORMATION AVAILABLE. THIS 
TENDED FOR USE BY DIAGNOSTIC 

TSTRI 
PROGRAMS, DETAILS TO BE SPECIFIED LATER. 
TRANSACTION INITIATED. THIS INDICATES 
THAT THE REMOTE DEVICE HAS INITIATED A 
"TRANSACTION" (E.G. A FILE TRANSFER). 
NO DATA HAS YET BEEN TRANSFERRED. EACH 
SUPPORTED PROTOCOL HAS ITS OWN 

TSTRC 

D E FINIT 
IS A ME 
TRANSAC 

ION 0 
ANING 
TION 

F "TRA 
FUL CO^ 
COMPLET 

NSAC 
CEPT 
E. 

TION 
) . 
THI 

(WHERE THIS 

INDICATES 
THAT THE REMOTE DFVICE HAS ENDED THE 
"TRANSACTION" WHICH WAS IN PROGRESS, AND 
THAT NO FURTHER MESSAGES WILL BE 
RECEIVE 
TRANSAC 

D WHICH 
TION . 

BELONG TO THAT 

TS8R0K DEVICE "BROKEN" BY BRINGS, F 0 R A BULLETIN OR OTHER 
CHARACTER-MODE OUTPUT. THIS TYPE CAN BE GENERATED 
FOR USER TERMINAL DEVICES ONLY. USER SHOULD ASSUME 
THE "CURPFNT" 
REBUILD IT. 

SCREEN FORMAT IS DESTROYED, AND 

TJMRK INPUT MARKER 
RESPONSE TO 
INTENDED FOR 

GENERATED BY PROTOCOL HANDLER IN 
AN OUTPUT MARKER (SEE BDSOUT CALL). 
DIAGNOSTIC USE. 

NEW USER CALLABLE SUBROUTINES PAGE 85 



3.6.3 P R O G R A M M E R ' S NOTES FOR 327Q EMULATION 

(NOTE: THIS 
WITH THE IBM 

SECTION ASSUMES THAT 
3270 DISPLAY SYSTEM. 

THE READER HAS SOME FAMILIARITY 
THE FOLLOWING IBM MANUALS ARE 

GOOD REFERENCES 
DISPLAY SYSTEM",, 
SYSTEM COMPONENT 

"AN INTRODUCTION TO THE 3270 INFORMATION 
G A 2 7 - 2 7 3 9 , AND "IBM 3270 I N F O R M A T I O N DISPLAY 
D E S C R I P T I O N " , G A 2 7 - 2 7 A 9 . ) 

THE PROTOCOL HANDLER FOR 3277 E M U L A T I O N , WHICH IS CALLED THE 
VIRTUAL BUFFER EMULATOR (VBE) IN THIS D O C U M E N T , IS DIFFERENT IN 
FUNCTION FROM 
P R O T O C O L S , IN 
LINE IN TERMS 

THE PROTOCOL HANDLER FOR S U P P O R T , OR MOST OTHER 
THAT IT DOES NOT ITSELF HAVE " C O N T R O L " OVER ITS 
OF SC H E D U L I N G THE SENDING OF M E S S A G E S . THE VBE CAN 

SEND A MES S A G E TO THE HOST ONLY WHEN THE 
DOING A P O L L ) . IF THE HOST CHOOSES NEVER TO 
M E S S A G E , THE VBE CAN NEVER SEND IT --

HOST REQUESTS IT (BY 
REQUEST A PARTICULAR 
AN U N P L E A S A N T BUT 

UNAVOIDABLE PROBLEM FOR THIS PROTOCOL 

THE VBE M A I N T A I N S "VIRTUAL BUFFER" ON BEHALF OF EACH VIRTUAL 
T E R M I N A L . THE GOAL OF THE VIRTUAL BUFFER DESIGN IS TO PROVIDE 
THE VBE AT ALL TIMES A COPY OF THE 3 2 7 7 SCREEN WHICH IS 
CONSISTENT WITH WHAT THE HOST THINKS THE SCREEN MIGHT LOOK L I K E . 
IN G E N E R A L , ONE MIGHT THINK OF THE VBE AS A " V I R T U A L CONTROL 
U N I T " , WHICH P E R F O R M S ALL. COMMUNICATIONS F U N C T I O N S AND C O N T R O L S 
THE BUFFERS FOR EACH ASSOCIATED D E V I C E ; AMD OF THE USER PROGRAM 
AS THE "VIRTUAL O P E R A T O R " , WHO EXAMINES M E S S A G E S D I S P L A Y E D ON A 
"VIRTUAL T E R M I N A L " , TYPES INTO FIELDS ON THIS VIRTUAL T E R M I N A L , 
AND REQUESTS THE TRANSFER OF HIS INPUT DATA BY HITTING A "VIRTUAL 
ATTENTION K E Y . " 

THE VBE IS SOLELY R E S P O N S I B L E FOR THE MA I N T E N A N C E OF THE VIRTUAL 
BUFFER. NO OTHER PROCESS IS ALLOWED TO MODIFY IT (ALTHOUGH THE 
USER PROCESS CAN READ IT IN THIS I M P L E M E N T A T I O N ) . THE VBE WILL 
MAINTAIN A L O G I C A L L * CONSISTENT IMAGE OF THE VIRTUAL BUFFER EVEN 

IF THE USER 
MESSAGES . 

PROCESS M A L F U N C T I O N S OR FAILS TD PICK UP ITS INPUT 

SINCE 
HANDLE 
CONSUL 

THE 
A B 

T WI 

VBE 
UFFER-
TH ANO 

HAS A 
ORIENT 
THER P 

VIR 
ED M 
ROCE 

TUAL BUF 
ESSAGE F 
S S . THI 

0 WOR 
HE HO 
OWS 

K WIT 
ST WI 
THE 

H, IT C 
THOUT N 
VBE TO 

AN ALWAYS 
EEDING TO 

r*AKE A 
TIMELY 
THE ME 
ABLE T 

AND 
SSAG 
0 RE 

ACCUR 
E IS 
SPOND 

ATE RE 
DESTI 

QUICKL 

SPUN 
NED 
Y. 

SE TO TH 
MAY BE 0 
WRITE-TY 

E HOS 
FF DO 
PE CO 

T, WH 
ING S 
MM AND 

ILE T 
OMETK 
S (Wh 

HE USER 
ING ELS 
ICH MO 

FOR WHOM 
E AND NOT 
DIFY THE 

BUFF ER 
THE VB 
THE US 

) AR 
E IF 
ER P 

E PEP 
C 0 R R E 

ROCESS 

FORMED 
CT . T 
, WHIC 

DI 
HE B 
H WI 

RECTLY 
ODY OF T 
LL EXAMI 

AND A 
HE ME 
NE TH 

CKNOW 
SSAGE 
E MES 

LEDGE 
IS T 

SAGE 

D I MMED 
HEN FOR 
AT ITS 

IATELY BY 
WARDED TO 
LEISURE, 

IN D E P E 
COMMAN 
DIRECT 

NDEN 
DS ( 
LY B 

TLY OF 
WHICH 
Y THE 

ANY 
FETCH 

VPE. 

PRO 
DATA 

T 

TOCOL T 
OUT OF 

HF USER 

1M1NG 
THE B 
PROCE 

REQ 
UFFE.R 
SS DO 

U IREM 
) ARE 
E S N ' T 

ENTS. 
ALSO 
GET IN 

READ-TYPE 
PERFORMED 
VOLVED AT 

ALL IN THESE. 

MOST PROTOCOLS HAVE A SIMPLE 'LINEAR" TRANSFER BETWEEN THE USER 
AND HIS DEVICE, WHICH WORKS AS FOLLOWS. ON A BD$OUT CALL, THE 
BLOCK DEVICE INTERFACE (BDI) WILL QUEUE AN OUTPUT MESSAGE FOR THE 
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P R O T O C O L H A N D L E R , W H O WILL SEND IT W H E N THE L I N E IS FREE A N D 
RE P O R T THE R E S U L T S . THE P R O T O C O L H A N D L E R W I L L PICK UP M E S S A G E S 
FROM THE D E V 7 C E IN SOME F A S H I O N AND F O R W A R D T H E M 
W I T H O U T E X A M I N I N G THE!*-. ON A B D U N P C A L L , THE BDI 
INPUT M E S S A G E AND M O V E IT TO THE C A L L E R ' S B U F F E R . 

TO THE BDI 
W I L L FIND AN 

BECA US 
SLIG H T 

E Of T 

LY DIF 
HE VI 
F E R E N 

R T U A L 
T WAY 

6 U F F E 
OF 

R INTERF 
C 0*1 MUNI 

ACE, THE 
CATING. 

VBE AND 
WHEN TH 

BDI 
E USER 

HAVE A 
DOES A 

BD$OUT 
USER'S 
TO MAK 

CALL 
B U F F fc 

E SUR 

TO PA 
R AND 
E THA 

SS AN 
COMPA 

T THE 

OUTP 
RES I 
USER 

UT MESS 
T AGAINS 
PROGRAM 

AGE, TH 
T THE CU 
IS NOT A 

E BDI 
RRENT VI 
TTEMPTIN 

E X A MIN 
RTUAL 
G TO M 

ES THE 
BUFFER, 
AKE ANY 

CHANGE 
OPERAT 
CHARAC 

S TO T 
OR SIT 
TER IN 

HE "S 
TING 
A PR 

GREEN" 
AT A 

OTECTE 

WHIC 
VIRTU 
D FIE 

H COULD 
AL TERMI 
L D, FOR 

NOT BE 
NAL. AM 
EXAMPLE, 

MADE B 
ATTEMPT 
WILL CA 

TO PU 
USE T 

VIRTUAL 
T A NEW 
HE BDI 

TO REJ 
TESTS, 
DESIRE 

ECT T 
THE P 

D VIRT 

HE U 
DI BIJ 
UAL 

SER 'S 
ILDS 
BUFFER 

BU FF 
AN U 

CHA 

ER. IF 
PDATE T 
NGES, A 

THE USE 
EMPLATE 
ND PUTS 

R '$ BUFF 
WHICH 
IT ON A 

ER PAS 
CONTAI 
QUEUE 

SES ALL 
N S THE 
FOR THE 

VBE. 
THE BD 
ONLY T 

(NOTE 
I DOES 
HE VBE 

THAT 
N'T H 
CAN 

THE EN 
AVE AU 
DO THI 

QUEUE 
THORI 
S.) 

1NG OF A 
TY TO 

N UPDATE 
MODI FY 

IS NECE 
THE VIR 

SSARY 
TUAL 

BECAUSE 
BUFFER; 

THE VBE USES THIS UPDATE TEMPLATE TO CHANGE THE VIRTUAL BUFFER 
CONTENTS AND SET THE AID BYTE. WHEN THE HOST NEXT POLL'S THIS 
DEVICE, THE VBE WILL CONSTRUCT THE 
VIRTUAL BUFFER AND SEND IT TO THE HOST. 
THE USER'S MESSAGE HAS BEEN "SENT", 

PROBER MESSAGE OUT OF ITS 
AT THIS POINT WE CAN SAY 
AND THE VBE BUILDS A 

"TRANSMIT OK" MESSAGE 
IS NOT CONSIDERED SENT 
BUFFFR COMMAND. 

FOR THE USER PROCESS. 
IF THE HOST DOES A READ 

THE USER'S MESSAGE 
MODIFIED OR A READ 

"INPUT FROM A DEVICE" CONSISTS OF ANY TRANSMISSION FROM THE HOST 
WHICH CAUSES A CHANGE IN THAT DEVICE'S VIRTUAL BUFFER CONTENTS; 
THAT IS, A TRANSMISSION WHICH CONTAINS A 
ERASF ALL UNPROTECTED, OR COPY COMMAND. 
FORWARD THE MESSAGE TO THE USER PROCESS, 

WRITE, ERASE/WRITE, 
THE VBE CAN'T JUST 

BECAUSE THE VBE IS 
RESPONSIBLE FOR ACKNOWLEDGING OR REJECTING THE HOST'S MESSAGE 
BASED ON THE CORRECTNESS OF ITS INTERNAL STRUCTURE. THEREFORF, 
THE VBE CAREFULLY ANALYZES THE INPUT MESSAGE, AND ACKNOWLEDGES IT 
ONLY IF IT IS CORRECT. THF VBE THEN UPDATES THE VIRTUAL BUFFER 
TO RFFLECT THE NEW STATE OF THE SCRFEN (AS THE HOST EXPECTS IT TO 
B F ) , AND FORWARDS THE MESSAGE TO THE USER. 

THE "MESSAGE" HERE IS A LITTLE MORE COMPLICATED, AS 
CURRFNT IMPLEMENTATION, AN INPUT MESSAGE A3 SEEN 

WELL. IN THE 
BY THE USER 

ALWAYS CONSISTS OF THF DATA SENT BY THF HOST PLUS A COMPLETE COPY 
OF THE NOW-UPDATED VIRTUAL BUFFER, WHICH REFLECTS THE EFFECTS OF 
THE ACCOMPANYING HOST DATA STREAM. WE HAVE DONE THIS FOR TWO 
REASONS 

-- THE USER PROGRAM ALWAYS HAS A CHOICE OF DEALING WITH 
EITHER THE RAW DATA STREAM FROM THE HOST OR WITH THE 
RESULTS OF APPLYING THAT DATA TO A KNOWN DATA BASE. THE 
USER MAY ONLY BE INTERESTED IN THE SCREEN IMAGE RESULTING 
FROM THE DATA STREAM, AND THE VBE HAS ALREADY DONE ALL 
THE WORK OF UPDATING THE SCREEN IMAGE. FOR A USER 
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PROGRAM DEALING WITH A 3277 REPLACEMENT TERMINAL, SAY, IT 
MAY BE FASTER TO WRITE OUT A COMPLETE NEW SCREEN IMAGE 
FROM THE VIRTUAL BUFFER COPY EACH TIME RATHER THAN TO 
CALCULATE THE UPDATE OF INDIVIDUAL FIELDS FROM THE LIST 
OF 3277 FORMATTING ORDERS IN THE INPUT DATA STREAM. 

ON A COPY COMMAND, THE SCREEN IMAGE CAN CHANGE COMPLETELY 
BUT NONE OF THF NEW DATA IS CONTAINED IN THE INPUT DATA 
FROM THE HOST. 
BUFFER FOR A 
"OWNED" PY THE 

(IT MAY HAVE BEEN C3PIED FROM THE VIRTUAL 
DIFFERENT DEVICE, «IHI CH MAY NOT EVEN BE 
USER GETTING THE NEW SCREEN.) IN THIS 

CASE, THE USER 
DEVICE BUFFER. 

PROGRAM NEEDS A COMPLETE COPY OF HIS NEW 

BECAUSE OF THE ASYNCHRONOUS NATURE OF "INPUT" FROM THE HOST, 
"OUTPUT" FROM THE USER, AND "UPDATE" OF THE VIRTUAL BUFFER FROM 
THE USER'S SIDE, TWO PECULIAR SITUATIONS CAM ARISE WHICH CAUSE 
LOSS OF A USER'S OUTPUT MESSAGE 

-- AFTER THE BDI HAS BUILT AN UPDATE TEMPLATE FROM THE 
USER ' S 
UPDATE 
TO THE 

BDSOUT DATA, AND BEFORE 
AND CHANGED THE VIRTUAL 
DEVICE, CHANGING THE 

THE VBE HAS PICKED UP THIS 
BUFFER, THE HOST MAY WRITE 
CONTENTS OF THE VIRTUAL 

BUFFER. BY THE 
IT NO LONGER "! 
CANNOT BE DONE. 

TIME THE VPE PICKS UP THE USER'S UPDATE, 
ATCHES" THE VIRTUAL BUFFER AND THE UPDATE 

AFTER THE VBE HAS DONE A VIRTUAL BJFFER UPDATE FROM A 
USER'S SURMITTED UPDATE TEMPLATE, BUT 1JEF.ORE THE HOST HAS 
DONE A POLL TO RETRIEVE THE NEW MESSAGE, THE HOST MAY 
SELECT THE DEVICE; THIS CAUSES THE VBE TO FORGET (AS 
WOULD A REAL 3271 CONTROL UNIT) THAT AN "ATTENTION" WAS 
OUTSTANDING. THE HOST MAY NOW SEND A WRITE-TYPE COMMAND, 
OVERWRITING THE USER'S MESSAGE AND DESTROYING THE 
OUTSTANDING AID BYTE. THE MESSAGE HAS NOW DISAPPEARED, 

AND THERE IS NO WAY TO REBUILD IT 
BUFFER FOR WHICH THE MESSAGE WAS 
LONGER EXISTS. 

SINCE THE 
ORIGINALLY 

VIRTUAL 
BUILT NO 

IN EITHER OF THESE CASES, THE VBE PUNTS BY THROWING AWAY THE 
USER'S OUTPUT MESSAGE AND BUILDING A RESJLT FOR THE USER WHICH 
INDICATES "MESSAGE FAILED / COULDN'T BE SENT" (TYPE T$TF, SUBTYPE 
T*MNS). THE USER PROCESS WILL HAVE TO BE PREPARED TO HANDLE THIS 
TYPE OF EPROR, PROBABLY BY REBUILDING ITS MESSAGE AGAINST THE NEW 
(POST-WRITE) VIRTUAL BUFFER AND RESUBMITTING IT. 

THE VRE WILL INFORM THE USER PROGRAM WHENEVER THE VIRTUAL DEVICE 
IS SELECTED OR DESELECTED BY THE HOST. THIS FEATURE WAS 
IMPLEMENTED BECAUSE, ON A 3277 TERMINAL, THE KEYBOARD BECOMES 
LOCKED (INPUT INHIBITED) WHENEVER THAT 3277 IS SELECTED, STAYS 
LOCKED FOR THE DURATION OF THE ENSUING COMMAND 
BECOMES UNLOCKED WHEN THAT DEVICE IS DESELECTED 
USER PROGRAMS WHOSE FUNCTION IS TO EMULATE A 3?77 

SEQUENCE, AND 
WE FOUND THAT 

ON A DIFFERENT 
TERMINAL (E.G. THE OWL 1200) MIGHT NEED TO SIMULATE A 3277 VERY 
CLOSELY BY HAVING AN EXPLICIT "KEYBOARD LOC<" IN EFFECT WHILE THE 
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VIRTUAL TERMINAL IS "SELECTED". THEREFORE, WHENEVER THE VIRTUAL 
3277 BECOMES "SELECTED", EITHER BECAUSE OF A SPECIFIC SELECTION 
ADDRESS SEQUENCE SENT BY THE HOST OR AS PART OF A POLL," THE VBE 
WILL ENQUEUE FOR THE USER A STATUS MESSAGE WITH TYPE TSSTAT AND 
SUBTYPE T$TRJ (TRANSACTION INITIATED). WHEMEVER THE VIRTUAL 3277 
BECOMES "DESELECTED", EITHER EXPLICITLY WHEM THE LINE RETURNS TO 
CONTROL MODE OR IMPLICITLY AS A GENERAL POLL STEPS TO THE NEXT 
DEVICE, THE VBE WILL ENQUEUE A STATUS MESSAGE WITH TYPE TSSTAT 
AND SUBTYPE T$TRC (TRANSACTION COMPLETED). 

THE VBE ASSUMES ALL RESPONSIBILITY FOR MAINTAINING THE LINK TO 
THE HOST ON BEHALF OF ALL (UP TO 32 
WILL NOT INFORM EACH USER WHEN 
INFORM ONLY THE SYSTEM OPERATOR BY 

DIFFERENT) USERS. THE VBE 
THE HOST GOES DOWN; IT WILL 
PRINTING A MESSAGE AT THE 

SYSTEM CONSOLE. THE USER PROGRAM 
MESSAGES FROM THE VBE OF TYPE T$STAT 

WILL NEVER 
SUBTYPF T$UP 

RECEIVE STATUS 
OR TSDOWN. 

WHEN A VIRTUAL BUFFER IS NOT CONNECTED TO A USER PROGRAM (BECAUSE 
NOBODY HAS YET DONE A BD*ATT CALL TO ATTACH I T ) , THE VBE WILL 
PRETEND THAT THAI VIRTUAL TERMINAL IS "POWERED OFF"; IF THE HOST 
POLLS OR ATTEMPTS TO WRITE TO THAT TERMINAL, THE VBE. 
A STATUS WITH THE "IR" (INTERVENTION REQUIRED) BIT 
VIRTUAL TERMINAL WILL ALSO BE MARKED AS "POWERED OFF" 

WILL RETURN 
SET. THE 

IF THE USER 
"DISABLES" IT VIA A BDSSET CALL WITH KEY OF KSDSBD 

IF THE USER PROGRAM, ONCE ATTACHED, SHOULD FAIL TO PICK UP ITS 
INPUT MESSAGES, AND THE INPUT QUEUE FOR THAT DEVICE BECOMES FULL, 
THE VBE WILL PRETEND THAT THE VIRTUAL TERMINAL IS "BUSY"; IT 
WILL SET A STATUS BIT OF "DB" (DEVICE BUSY) AND WILL REFUSE TO 
ACCEPT MORE 
GETTING THE 

MESSAGES FROM THE HOST, SINCF 
MESSAGES TO THE USER PROGRAM. 

IT HAS NO WAY OF 

AS FO 
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FOR T 
ME NTS 
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E OF DI 
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AGNOSTIC ROUT1N 
THE 3270 PA 
ANf USER. 

ES AND THE 
SS-THROUGH 

THE FOLLOWING SECTIONS EXPLAIN THF PROTOCOL-SPECIFIC FEATURES 
WHICH A PROGRAMMER USING A 3270 EMULATION PORT NEEDS TO KNOW, IN 
ADDITION TO THF GENERAL BDS CALLS DESCRIPTION IN SECTION ?. 
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3.6.3.1 Bj>${glti OyTPUl_FROM_ySEH_IO_VIgTUA.L BUFF.ER .EMULATOR 

A USER PROGRAM MAKES THIS CALL TO SEND 
HOST. THE USER'S DATA AREA SHOULD 

A 3277-LIKE MESSAGF TO THE 
LOOK AS THOUGH IT HAD BEEN 

GENERATED BY A READ MODIFIED (WITH A SINGLE EXCEPTION, EXPLAINED 
IN THE NEXT SECTION). THE DATA IS NOT PASSED DIRECTLY TO THE 
HOST, BUT IS ANALYZED CAREFULLY BY BDSOIIT TO ENSURE THAT IT IS A 
PROPER READ MODIFIED DATA STREAM AND IS THEN STORED IN THE 
VIRTUAL BUFFER FOR THE CORRECT DEVICE UNTIL THE HOST REQUESTS IT. 

THE OUTPUT DATA IN DATA (PROVIDED BY THE USER ON A BDSOUT CALL) 
MUST RE IN THE FOLLOWING FORMAT. 

-- AID BYTE THIS SINGLE BYTE MUST BE A VALID AID WHICH 
INDICATES OPERATOR ACTION: ONE OF ENTER, PROGRAM 
FUNCTION, PROGRAM ACCESS KEY, CLEAR KEY, OR TEST REQ KEY. 
AN AID OF "-" OP "Y", INDICATING NO ACTION BY THE 
OPERATOR, IS NOT CONSIDERED VALID. AID'S FOR THE 
OPERATOR IDENTIFICATION CARD READER AND SELECTOR PEN ARE 
NOT SUPPORTED AT PRESENT. THE AID SHOULD BE THE ONLY 
CHARACTER IN DATA IF THE AID INDICATES 
TYPE (CLEAR OR PROGRAM ATTENTION K E Y ) . 

SHORT READ" 

-- CURSOR ADDRESS. THIS IS TWO BYTES OF ADDRESS IN IBM 
3270 ADDRESS FORMAT. IT MUSI BE PRESENT ONLY IF THE AID 
INDICATES A "READ MODIFIED" TYPE (ENTER, PROGRAM 
FUNCTION, OR TST REQ 
REQUIRED WITH A TEST 

K E Y ) . NOTE THAT 
REQUEST MESSAGE. 

A CURSOR ADDRESS IS 

— READ MODIFIED DATA. THIS CONSISTS OF MODIFIED FIELDS, 
OR THE ENTIRE SCREEN IF THE BUFFER IS UNFORMATTED, 
POSSIBLY WITH NULLS SUPPRESSED. DPTV/DSC ALLOWS THE USER 
PROGRAM TO INSERT NULLS IN THE DATA STREAM, FOR REASONS 
EXPLAINED BELOW. THE READ MODIFIED DATA PORTION OF THE 
OUTPUT DATA MAY BE EMPTY IF THERE ARE NO MODIFIED FIELDS. 

ALL FIELDS SHOULD BE IN ASCII UNLESS THE PROGRAM HAS PREVIOUSLY 
DONE A BDSSET CALL WITH A KEY OF KSEBCD TO INDICATE THAT THE 
PROGRAM WILL BE "SPEAKING" IN EBCDIC. NOTE: THE ASCII TO EBCDIC 
CONVERSIONS USED BY DPTX ARE NOJ THOSF USED BY IBM. A PROGRAM 
WHICH USES ASCII TO TALK WITH A DPTX DEVICE WHICH IS EBCDIC 
SHOULD FOLLOW THE PRIME ASCII CHARACTER CONVENTIONS DESCRIBED IN 
A SEPARATE DPTX DOCUMENT. 

THE VIRTUAL BUFFER EMULATOR PROVIDES ALL FRAMING CHARACTERS. THE 
USER PROGRAM MAY NOT SUPPLY SOU, STX, ETB OR OTHER DATA LINK 
CONTROL CHARACTERS." 

THE MAXIMUM ALLOWABLE DATA LFNGTH (FIELD LENGTH ON THE BDSOUT 
CALL) AT REVS 16 AND 17 IS 2 04 8 BYTES, *JHICH INCLUDES AN AID, 
CURSOR ADDRESS, AND ?0A5 CHARACTERS OF 3?77 DATA. THIS MAXIMUM 
LENGTH MAY BE ALTERED AT FUTURE RELEASES; ITS VALUE CAN ALWAYS 
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BE DETERMINED THROUGH A 3DSIMF CALL ( Q . V . ) . 
ALLOWABLE LENGTH IS ONE BYTE (AID BYTE O N L Y ) . 

THE MINIMUM 

IF THE VIRT 
CHARACTERS), 

SAL BUFFER IS CURRENTLY FORMATTED (CONTAINS ATTRIBUTE 
THEN THE "READ MODIFIED" PORTION OF DATA CONSISTS OF 

MODIFIED FIELDS, EACH OF WHICH CONTAINS AN SBA, TWO-BYTE ADDRESS 
SEQUENCE, AND DATA (POSSIBLY WITH NULLS SUPPRESSED). IF THE 
VIRTUAL BUFFER IS CURRENTLY UNFORMATTED (CONTAINS NO ATTRIBUTE 
CHARACTERS), THEN THE "READ MODIFIED" PORTION OF DATA CONSISTS OF 
THE ENTIRE BUFFER CONTENTS (POSSIBLY WITH NULLS SUPPRESSED). 
DATA FOR AN UNFORMATTED BUFFER >l U S T NOT COMTAIN SBA CHARACTERS 
AND MUST 
SIZE) IN 

BE LESS 
EN6TH. 

THAN OR EQUAL TO 1920 CHARACTERS (THE SCREEN 

THE ONLY EXCEPTION TO THE "READ MODIFIED" RULE ON DATA IS THAT 
NULLS ARE ALLOWED AS NORMAL CHARACTERS IN DATA, AND WILL PE 
INSERTED INTO THE VIRTUAL BUFFER AS IF THEY WERE NORMAL GRAPHIC 
CHARACTERS. THIS IS SO THAT USER PROGRAMS FOR WHOM THE POSITION 
OF CHARACTERS WITHIN NULLED FIELDS IS SIGNIFICANT CAN ENSURE THAT 
THE VIRTUAL BUFFER ACCURATELY REFLECTS THE POSITION Of THOSE 
CHARACTERS. (OTHERWISE, IT WOULD BE IMPOSSIBLE FOR A USER 
PROGRAM TO "TYPE" INTO THE MIDDLE OF A NULLED FIELD.) HOWEVER, 
NULLS ARE NEVER REQUIRED IN DATA, SIMCE BDSOUT CORRECTLY 
INTERPRETS NULL SUPPRESSION. 

A PROGRAM WHOSE FUNCTION IS SIMPLY TO MOVE DATA BETWEEN THE PRIME 
SYSTEM AND AN IBM SYSTEM, VIA THE 3271 LINE PROTOCOL, MIGHT 
ALWAYS USE AN UNFORMATTED BUFFER. EVEN IN THIS CASE, HOWEVER, 
THE FIRST THREE BYTES OF DATA MUST CONTAIN A VALID AID AND VALID 
CURSOR ADDRESS BYTES. 

NOTE THAT THE DATA FOR A FORMATTED SCREEN MIGHT NOT CONTAIN ANY 
MODIFIED FIELDS. THIS REFLECTS A SITUATION IN WHICH AN OPERATOR 
HAS HIT A PROGRAM ATTENTION KEY WITHOUT TAPING ANYTHING, AND IS 
PERFECTLY LEGAL. SIMILARLY, THE DATA FOR A'̂  UNFORMATTED SCREEN 

MAY BE 
NULLS. 

EMPTY, REFLECTING A CASE IN WHICH THE "SCREEN" IS ALI

CES! Q£OLlS P£ CI F I C_PARAMETE R^ 

NONE DEFINED FOR 3270 EMULATION PROTOCOL. 

PROTOCOL-SPECIFIC ERRORS (CODE) 

WHILE BD$OUT IS ATTEMPTING TO MATCH THE USER'S SUBMITTED 3277 
DATA AGAINST THE EXISTING VIRTUAL BUFFER, IT MAY FIND ONE OF 
SEVERAL REASONS FOR REJECTING THE DATA. THEREFORE, THERE ARE 
SEVERAL ERROR CODES (SPECIFIC TO 3270 EMULATION) WHICH DEFINE 
"BAD DATA" MORE COMPLETELY. (THESE ARE IN ADDITION TO, NOT IN 
PLACE OF, THE CODE ESBDAT WHICH MEANS THAT INVALID DATA LINK 
CONTROL CHARACTERS (E.G. STX, ETX) WERE FOUND IN DATA.) 

F$VIA: INVALID AID BYTE IN FIRST CHARACTER. 

E $ VI C A : INVA L I D CURSOR A D D R E S S IN SECOND AND THIRD 
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C H A R A C T E R S . 

E $ V I F : I M P R O P E R F I E L D . THIS I N D I C A T E S T H A T AN SBA O R D E R 
H A S B E E N F O L L O W E D 3Y " A D D R E S S C H A R A C T E R S " W H I C H 
ARE I N V A L I D OP DO NOT I N D I C A T E THE B E G I N N I N G OF A 
FIELD 

E $ V F R : FIELD R E Q U I R E D THE V I R T U A L B U F F E R C O N T A I N S 
F I E L D S , BUT THE USER IS A T T E M P T I N G TO W R I T E AS 
IT W E R E U N F O R M A T T E D (NO SBA F O U N D ) . 

I F 

E $ V F P : F I E L D P R O H I B I T E D . THE V I R T U A L B U F F E R C O N T A I N S NO 
F I E L D S , BUT THE USER IS A T T E M P T I N G TO W R I T E AS IF 
IT W E R E F O R M A T T E D ( B U F F E R C O N T A I N S SBA 

E $ V P R O 

C H A R A C T E R S ) . 

P R O T E C T E D FIELD C H E C K . T H I S I N D I C A T E S AN A T T E M P T 

E'SVNUM: 

TO PUT C H A R A C T E R S INTO A P R O T E C T E D F I E L D . 

N U M E R I C FIELD C H E C K . THIS I N D I C A T E S AN A T T E M P T TO 
PUT N O N - N U M E R I C C H A R A C T E R S IMTO A N U M E R I C F I E L D 
(ONLY 0 - 9 , P E R I O D , M I N U S SIGN AND DUP A L L O W E D ) . 

E $ V P F : P A S T END OF F I E L D . T H I S I N D I C A T E S AN A T T E M P T TO 
W R I T E M O R E C H A R A C T E R S INTO A F I E L D T H A N WILL F I T , 
I.E. TO O V E R W R I T E THE A T T R I B U T E BYTE FOR A 
F O L L O W I N G 
C H A R A C T E R S 

F I E L D , OR TO W R I T E M O R E 
INTO AN U N F O R M A T T E D S C R E E N . 

THAN 1 9 2 0 

E S V I R C : I N V A L I D R E A D M O D I F I E D C H A R A C T E R . T H I S I N D I C A T E S 
T H A T DATA C O N T A I N S A C H A R A C T E R W H I C H C A N N O T E X I S T 
IN R E A D M O D I F I E D DATA S T R E A M . I N V A L I D C H A R A C T E R S 
I N C L U D E 3 2 7 0 O R D E R S S F , I C , P T , R A , A N D EUA 

3.6.3.2 B 0 $ IN P: I N P U T DATA FROM V I R T U A L B J F F E R E M U L A T O R TO U S E R 

AN I N P U T 
C O D E S . 

FROM THE V8E W I L L HAVE ONE OF THE F O L L O W I N G T Y P E / S U B T Y P E 

TSRD : 
T$TOK 

I U.I F/l $MNS 

TSTF/TSREJ : 

-RTTTF;IvE~D DATA FROM HOST (FORMAT DESCRIBED BELOW) 
YOUR P R E V I O U S O U T P U T M E S S A G E W A S SENT TO AND 
A C C E P T E D BY THE H O S T . 
YOU IT PRtVLOUTT D U r PU f WAS CTJSF B b C A U S t FHt H O S T DID 
A W R I T E - T Y P E C O M M A N D B E F O R E IT READ Y O U R M E S S A G E . 
YOUR P R E V I O U S O U T P U T WAS LOST B E C A U S E THE H O S T 
C A U S E D O'tTR T R A N S M I S S I O N TV BT ABORTED PARI WAY 
THROUGH. 
YOUR PREVIOUS OUTPUT WAS LOST BECAUSE OF HOST T$TF/T$MNA: 
FAILURE OR COMMUNICATIONS LINE DIFFICULTY 

T$STAT/T$TRI 
T$STAT/T$TRI 

YOUR VIRTUAL 
YOUR VIRTUAL 

TERMINAL HAS BEEN SELECTED. 
TERMINAL HAS BEEN DESELECTED. 

DATA FORMAT 
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INPUT DATA FROM THE VIRTUAL 8JFFER EMULATOR WILL BE OF THE 
FOLLOWING FORMAT. 

3840 BYTES: CURRENT VIRTUAL BUFFER COPY (FORMAT BELOW) 

0-2048 BYTES: DATA STREAM WHICH ACCOMPANIED A WRITE-TYPE 
COPLAND FROM THE HOST; THIS CONSISTS OF ALL ORDERS AND 
DATA WHICH FOLLOWED A WRITE CONTROL CHARACTER IN THE 
INPUT STREAM, AND IS PRESENT ONLY IF THE COMMAND WAS A 
WRITE OR AN ERASE/WRITE. 

A BDSINP CALL WHICH RETURNS A CODE OF ZERO (INPUT AVAILABLE) AND 
I N P A R R d ) OF TSRD (RECEIVED DATA FROM HOST) WILL ALWAYS LEAVE THE 
USER WITH THE ABOVE INFORMATION IN DATA. THE ACTUAL LENGTH IN 
CHARACTERS OF THE INPUT DATA IN DATA WILL BE RETURNED IN 
INPARR (5) . 

THE USER SHOULD PROVIDE A DATA BUFFER OF LENGTH 58B8 BYTES 
(3840+2Q48) TO ENSURE THAT THERE IS ENOUGH ROOM FOR THE LARGEST 
INCOMING MESSAGE. THE SMALLEST DATA MESSAGE WILL BE 3840 BYTES 
(FOR A WRITE-TYPE COMMAND WITH NO DATA); THE VIRTUAL BUFFER COPY 
IS ALWAYS PASSED TO THE USER AS PART (POSSIBLY THE ENTIRETY) OF 
AN INPUT MESSAGE . 

ALL CHARACTER FIELDS WILL BE IN ASCII JNLESS THE PR06RAM HAS 
PREVIOUSLY DONE A BDSSET CALL WITH A KEY OF K3>EBCD TO INDICATE 
THAT THE PROGRAM WILL BE "SPEAKING" IN EBCDIC. NOTE: THE ASCII 
TO EBCDIC CONVERSIONS USED BY DPTX ARE MOT THOSE USED BY IBM. A 
PROGRAM WHICH USES ASCII TO TALK WITH A DPTX DEVICE WHICH IS 
EBCDIC SHOULD FOLLOW THE PRIME ASCII CHARACTER CONVENTIONS 
DESCRIBED IN A SEPARATE DPTX DOCUMENT. 

THE VIRTUAL 
CHARACTERS); 

BUFFER COPY IS ALWAYS EXACTLY 1920 WORDS LONG (3840 
THIS IS ONE WORD PER BUFFER POSITION. EACH WORD 

CONTAINS EIGHT BITS OF FLAGS AND ONE CHARACTER AS FOLLOWS: 

BITS 1-2 ALWAYS 0, 
THIS CHARACTER IS A "FF" 
THIS CHARACTER IS A "NL" 
THIS CHARACTER IS A "EM" 

6 THIS CHARACTER IS A "DUP" 
7 THIS CHARACTER IS A "FM" 
8 THIS CHARACTER IS AN ATTRIBUTE 

9-16 CHARACTER (WILL BE ASCII OR EBCDIC DEPENDING ON 
THE USER'S DEFINED INPUT/OUTPUT CHARACTER CODE) 

THE HOST COMMAND WHICH ACCOMPANIED THE INPUT IS SPECIFIED IN 
INPARR(7)„ THE FIRST PROTO COL-SPEC IFTC PARAMETER (SEE NEXT 
SECTION). THE EXACT INTERPRETATION OF THE DATA STREAM PART OF 
DATA DEPENDS ON THE COMMAND TYPE. 

WRITE: THE DATA STREAM CONSISTS OF 3270 SCREEN FORMATTING 
ORDERS AND/OR 
WRITE CONTROL 

DATA CHARACTERS (0 TO 2048 BYTES). THE 
CHARACTER IS SPECIFIED SEPARATELY (IN 
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INPARRC8)) AND IS NOT CONSIDERED PART OF THE DATA. 

ERASE/WRITE: SAME AS FOR WRITE. 

COPY: NO DATA STREAM IN DATA. THE CO?Y CONTROL CHARACTER 
AND FROM DEVICE SPECIFIER ARE IN INPARR(S); THEY ARE NOT 
CONSIDERED DATA. 

ERASE ALL UNPROTECTED: NO DATA STREAM, 

PROTOCOL-SPECIFIC PARAMETERS <INPARR (7-10)> 

THESE FOUR WORDS HAVE SPECIAL MEANINGS FOR 327C EMULATION 
PROTOCOL, AS FOLLOWS. ALL FIELDS MARKED "CURRENT" REFLECT THE 
STATE OF THE VIRTUAL BUFFER AFJER THE PROCESSING OF THE COMMAND 
WHICH CAUSED THIS INPUT. 

INPARRC7) HOST COMMAND AND NULL PROCESSING FLAGS 

BIT 1 NULL PROCESSING CAUSED BY THIS COMMAND 
(THIS FLAG IS FOR THE USE OF 
INTERFACE PROGRAM, OWLDSC). 

THE OWL 

BIT 2: THIS COMMAND WAS CHAINED FROM 
PREVIOUS READ OR WRITE COMMAND. 

BITS 3-8: UNUSED. 

BITS 9-16: CODE INDICATING THE HOST 
COMMAND 

1 : 
2: 
3 : 
4 : 

WHICH CAUSED THIS INPUT: 
WRITE 
ERASE/WRITE 
COPY 
ERASE ALL UNPROTECTED 

INPARR(8) CURRENT WCC/CCC AND "FROM" ADDRESS. 

BITS 1-8: THE WRITE CONTROL CHARACTFR (IF 
COMMAND IS WRITE OR ERASE/rfRITE) OR 
COPY CONTROL CHARACTER (IF COMMAND IS 
COPY) WHICH ACCOMPANIED THIS COMMAND. 
ONLY THE LOW 6 3ITS (WHICH ARE THE 
WRITE OR COPY CONTROL FLAGS) ARE 
PROVIDED. IF THE COMMAND IS ERASE ALL 
UNPROTECTED, THIS FIELD WILL BE ZERO 

BITS 9-16 THE LOGICAL STATION ID OF THE 
DEVICE FROM WHICH THIS INPUT WAS 
COPIED. THIS FIELD WILL BE VALID ONLY 
IF THE COMMAND IS COPY. NOTE, PLEASE, 
THAT THE "FROM" DEVICE DOES NOT 
NECESSARILY BELONG TO THE USER 
PROGRAM. 

INPARR(9) CURRENT CURSOR ADDRESS 
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BITS 1-8: FIRST CURSOR ADDRESS BYTE 
BITS 9-16: SECOND CJRSOR ADDRESS BYTE 

INPARRC1Q) CURRENT PUFFER ADDRESS: 
BITS 1-8: 
BITS 9-16 

FIRST CBA BYTE 
SECOND CBA BYTE 

NOTE THAT THESE FIELDS WILL BE VALID ONLY ON THE TRANSFER OF 
INPUT DATA (I.E., CODE = 0 AND I N P A R R d ) = I$RD). 

PROTOCOL-SPECIFIC ERRORS (CODE) 

NONE DEFINED FOR 3270 EMULATION PROTOCOL. 

3.6.3.3 BD$INF: OBT AIN_I NFORMA TI ON_ABQUT_E, MU L A TI ON_DEVICE 

WHEN A USER PROGRAM CALLS BDSIMF WITH A KEY OF KJINFD INSTEAD OF 
A KEY OF KSINFN, BD$INF RETURNS PROTOCOL SPECIFIC "STATUS DATA" 
IN DATA (INSTEAD OF THE DEVICE NAME), AND RETURNS PROTOCOL 
SPECIFIC FIELDS IN INFARR(7-10). THE PROTOCOL-SPECIFIC 
INFORMATION FOR 327D EMULATION DEVICES IS DESCRIBED IN THIS 
SECTION. 

THE "MAXIMUM MESSAGE SIZE" RETURNED IN INFARR(3) IS 2048. THIS 
INDICATES THE SIZE OF THE DATA STREAM ALLOWED ON I/O, ANO DOES 
NOT INCLUDE ALLOWANCE FOR THF VIRTUAL BUFFER COPY (3840 BYTES) 
WHICH IS ALWAYS PASSED ALONG ON A T$RD INPUT. 

!>AIA_FORMAT 

THE INPUT DATA RETURNED IN DATA ON A BDSINF CALL WITH A KEY OF 
KSINFD WILL BE A COPY OF THE CURRENT VIRTUAL BUFFER. THIS IS 
EXACTLY 1920 WORDS (3840 BYTES) LONG, AND HAS THE FORMAT 
DESCRIBED IN SECTION 4.2.1. THERE IS NO "INPUT DATA STREAM" 
RETURNED ON THIS CALL. IF LENGTH IS SHORTER THAN 384D BYTES, THE 
VIRTUAL BUFFER COPY WILL BE TRUNCATED. 

PROIOCOL^SPECIFIC_PARAMETERS_IINFARR(7-1Q)) 

THESE FOUR WORDS HAVE SPECIAL MEANINGS FOR 3270 EMULATION 
PROTOCOL, AS FOLLOWS. 

INFARR(7) UNUSED. 

INFARR(S) LAST WCC AND CURRENT AID. 
BITS 1-3: LAST WCC SENT 3Y HOST (USEFUL FOR 
"KBD RESTORE" BIT) 
BITS 9-16: CURRENT AID 

INFARR(9) CURRFNT CURSOR ADDRESS 
BITS 1-8: FIRST CURSOR ADDRESS BYTE 
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BITS 9-16: SECOND CURSOR ADDRESS BYTE 

I N F A R R d O ) CURRENT BUFFER ADDRESS 
BITS 1-8: FIRST CBA BYTE 
BITS 9-16: SECOND CBA BYTE 

PROTOCOL-SPECIFIC ERRORS (CODE) 

NONE DEFINED FOR 3270 EMULATION PROTOCOL 
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3.6.4 PROGRAMMER'S NOTES FOP 3270 SUPPORT 

(NOTE: THIS SECTION ASSUMES THAT THE READER HAS SOME FAMILIARITY 
WITH THE IBM 3270 DISPLAY SYSTEM. THE FOLLOWING IBM MANUALS ARE 
GOOD REFERENCES: "AN INTRODUCTION TO THE 3270 INFORMATION 
DISPLAY SYSTEM", GA27-2739, AND "IBM 3270 
SYSTEM COMPONENT DESCRIPTION", GA27-2749.) 

INFORMATION DISPLAY 

THE PROTOCOL HANDLER FOR IBM 3271/3277 TERMINAL SUPPORT, CALLED 
THE SUPPORT TRAFFIC MANAGER (STM) IN THIS DOCUMENT, IS THE 
GATEWAY BETWEEN A USER PROCESS AND ITS 3277 TERMINAL WHETHER THAT 
TERMINAL IS IN BLOCK (NATIVE) MODE 
(TELETYPE-EMULATION) MODE. THIS SECTION 
PROGRAM SEES WHEN IT'S RUNNING A 327/ IN 

3R IN "STANDARD" 
DESCRIBES WHAT THE USER 
BLOCK MODE USING THE BD$ 

CALLS 

WHEN THE 3277 IS IN STANDARD MODE, THE PROGRAM IS UNAWARE THAT IT 
IS CONVE 
DEVICE . 
IT WOULD 
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STANDARD -- OF THE 3277 USER TERMINAL, AND IS 

WHEN THE PROGRAM DOES A 8D$0UT CALL TO SEND A MESSAGE TO A 3270 
SUPPORT DEVICE, THE BLOCK DEVICE INTERFACE (BDI) MOVES THAT 
MESSAGE ONTO A QUEUE FOR THE STM TO PIC< UP. THE BDI DOESN'T 
FXAMINE THE MESSAGE EXCEPT TO CHECK THAT 
VALID 3270 COMMAND (SEE SECTION 5.1) AND 
CONTAIN INVALID CHARACTERS. 

THE USER IS SPECIFYING A 
THAT THE DATA DOESN'T 

THE STM WILL FIND THE USER'S 
AND, AS SOON AS THE LINE IS 

MESSAGE ON 
FREE, WILL 

THE DEVICE'S OUTPUT QUEUE 
"SELECT" THAT DEVICE. IT 

WILL THEN SEND THE 
MESSAGE. (IF THE 

COMMAND AND ANY 
DEVICE CAN'T BE 

DATA THAT WERE IN THE 
SELECTED (FOR INSTANCE 

USER' S 
IF IT'S 

POWERED O F F ) , THE STM WILL THROW AWAY THE MESSAGE AND WILL RETURN 
A RESULT 
SENT)) . 

OF T$TF/T$MNS (MESSAGE TRANSMISSION FAILED, COULDN'T BE 

IF THE COMMAND JUST SENT IS A WRITE-TYPE 
ERASE/WRITE, COPY (TO THE TARGET DEVICE), 
UNPROTECTED -- THE STM WILL WAIT FOR THE 

-- ONE OF WRITE, 
OR ERASE ALL 

CONTROL UNIT TO 
ACKNOWLEDGE RECEIPT 
ACKNOWLEDGEMENT IF 

AND PROCESSING OF H E MESSAGE. IF THE 
GOOD, THE STM BUILDS A T$TOK (MESSAGE 
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TRANSMISSION OKAY) RESULT FOR THE USER AND ENQUEUES IT ON THE 
DEVICE'S INPUT QUEUE. IF THE ACKNOWLEDGEMENT IS NEGATIVE, THE 
STM DOES A SPECIFIC POLL TO RETRIEVE STATUS BITS 
THE REASONS FOR FAILURE. 

WHICH DESCRIBE 

IF THE STATUS INDICATES THAT THE MESSAGE ITSELF WAS BAD (E.G. 
BECAUSE OF AN INVALID BUFFER ADDRESS), THE STM WILL SEND THE USER 
A T$TF/T$REJ MESSAGE (MESSAGE TRANSMISSION FAILED, REJECTED BY 
DEVICE). IF THE REASON FOR FAILURE IS TERMINAL / CONTROL UNIT / 
LINE MALFUNCTION, THE USER WILL GET A T$TF/T$MNA (MESSAGE 
TRANSMISSION FAILED, NEVER PROPERLY ACKNOWLEDGED) RESULT AFTER 
THE STM HAS RETRIED THE MESSAGE THE APPROPRIATE NUMBER OF TIMES. 
IN EITHER CASE, THE MESSAGE IS CONSIDERED LOST, AND THE USER MUST 
EXPLICITLY RESEND IT IF HE WANTS TO RETRY THE SAME MESSAGE. 
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THE STM PERIODICALLY POLLS EACH DEVICE TO LOOK FOR INPUT 
INITIATED BY THE OPERATOR. IF A POLLED DEVICE HAS AN AID 
OUTSTANDING (BECAUSE THE OPERATOR HAS HIT THF ENTER OR SOME OTHER 
ATTENTION KEY) THE 3271 CONTROL UNIT WILL TRANSMIT A DATA 
MESSAGE, POSSIBLY IN SEVERAL BLOCKS. THE STM WILL GATHER THE 
BLOCKS INTO A SINGLE MESSAGE, TACK ON A TYPE CODE OF TSRD, MARK 
THE MESSAGE AS CONTAINING DATA FROM A POLL, AND WILL FORWARD THE 
MESSAGE TO THE USER PROGRAM. THE PROGRAM WILL PICK UP THIS 
MESSAGE AT SOME POINT IN THE FUTURE, WHEN IT MAKES A BDSINP CALL. 
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IF THE PROGRAM WISHES, IT CAN "DISABLE" THE DEVICE VIA A BD$SET 
CALL. WHILE 
INPUT. THIS 
OF MESSAGES 

A DEVICE 
PROVIDES A 
WHICH IT 

IS DISARLED THE ST*! WILL NOT POLL IT FOR 
WAY FOR THE PROGRAM TO PREVENT THE INPUT 
DOESN'T WANT, PERHAPS BECAUSE IT CAN'T 

HANDLE THEM AT THE MOMENT. WHEN THF TERMINAL IS RE-ENABLED, THE 
STM WILL RESUME POLLING THAT TERMINAL AS USUAL. DURING THE TIME 
THAT A DEVICE IS DISABLED, THE PROGRAM CAN STILL ISSUE COMMANDS, 
ROTH WRITE- AND READ-TYPE, WHICH THE STM WILL PERFORM. 

A 3277 WHICH IS USED AS A PRIME STANDARD USER TERMINAL, AND WHICH 
IS CAPABLE OF BEING RUN IN TELETYPE EMULATION MODE, IS SUBJECT TO 
TWO UNUSUAL SITUATIONS, HERE CALLED "BULLETIN" AND "QUIT". THESE 
ARE SITUATIONS IN WHICH, EVEN THOUGH THE TERMINAL IS ATTACHED TO 
A USER PROGRAM IN BLOCK MODE, PRIMOS TEMPORARILY TAKES OVER ITS 
SCREEN FOR THF DISPLAY OF ITS OWN MESSAGES. ANY USER PROGRAM 
WHICH TALKS TO A BLOCK-MODE 3277 TERMINAL WHICH DOUBLES AS A USER 

TERMINAL 
ANY TIME 

MUST BE PREPARED TO HANDLE EITHER OF THESE SITUATIONS AT 

WHEN A 3277 IS IN BLOCK MODE, ITS USUAL TERMINAL INPUT AND OUTPUT 
BUFFERS ARE BYPASSED IN FAVOR OF THE DEVICE INPUT AND OUTPUT 
QL'EUFS WHICH CARRY BLOCK MESSAGES. HOWEVER, SINCE THE TERMINAL 
IS STILL A PRIME STANDARD USER TERMINAL, PRIMOS ASSUMES 
RESPONSIBILITY FOR GETTING SYSTEM MESSAGES ("BULLETINS") OUT TO 
THE TERMINAL, JUST AS IT WOULD FOR ANY OTHER USER TERMINAL. ANY 
STRING OF CHARACTERS FOUND IN THE TERMINAL'S CHARACTER OUTPUT 
BUFFER WHILE THE TERMINAL IS ATTACHED IN BLOCK MODE IS ASSUMED TO 
BE A HIGH-PRIORITY SYSTEM MESSAGE AND WILL 3E TRANSMITTED TO THE 
3277 USING THE FOLLOWING PROTOCOL. 

-- THE SCREEN IS REFORMATTED AS FOR PRIME STANDARD MODE (24 
LINES OF 79 CHARACTERS) IT IS NOT CLEARED OF DATA. 

-- THE BULLETIN WILL BE DISPLAYED SOMEWHERE ON THE SCREEN. 

-- THE STM WILL CREATE 
"BROKEN" BY PRIMOS) 

A STATUS RESULT OF TSBROK (SCREEN 
AND WILL ENQUEUE THIS ON THE BLOCK 

DEVICE INPUT QUEUE FOR THE USFR PROGRAM 

THE PROGRAM WILL PICK UP THE TSBROK STATUS ON FUTURE BDSINP 
CALL. THE PROGRAM IS RESPONSIBLE 
WANTS THE SCREEN TO APPEAR. 

FOR REBUILDING THE SCREEN AS IT 

USE OF THE "TYPERS" (TNOU, FORTRAN WRITE, ETC.) 
TERMINAL IS IN BLOCK MODF WILL CAUSE THE SAME 
OCCUR, AND IS MOT RECOMMFNDED. 

WHILE THE USER 
PHENOMENON TO 

IF THE PROGRAM RUNNING , 
"BREAKS INHIBITED", THE 

3277 TERMINAL IN BLOCK MODE DOESN'T HAVE 
OPERATOR CAN CAUSE A BREAK BY HITTING THE 

CANCEL (PA2) KEY. THIS IS ALWAYS TRUE FOR A 3277 WHICH IS A USER 
TERMINAL, WHETHER THE TERMINAL IS IN TELETYPE EMULATION MODE OR 
IN BLOCK MODE. NOTE THAT THE RDSSET "DISABLE" FUNCTIONS AS AN 
IMPLICIT 'BREAKS INHIBIT", 
POLLING THE TERMINAL, IT WON 

BECAUSE 
•T SEE A 

WHILE THE STM 
QUIT REQUEST. 

HAS SUSPENDED 
THE "QUIT" 
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HAS THE FOLLOWING EFFECT: 

THF NORMAL BREAK MESSAGE "QUIT," OR "QUIT." WILL APPEAR 
SOMEWHERE ON THE SCREEN. THE SCREEN IS NOT CLEARED OF 
DATA. 

-- THE BLOCK INPUT 
FLUSHED OF ALL 

AND OUTPUT 
MESSAGES, 

GUFUES 
AND THE 

FOR THIS 
DEVICE IS 

DEVICE ARE 
MARKED IN AN 

INTERNAL TABLE AS "FORCIBLY DFTACHED 

THE TERMINAL IS NOW BACK AT COMMAND LEVEL, AND THE OPERATOR CAN 
TYPE COMMAND5, 
WOULD WHEN THE 

RUN NEW PROGRAMS, AND SO FORTH, AS HE NORMALLY 
TERMINAL IS IN TELETYPE EMULATION MODE. 

IF THE OPERATOR SHOULD TYPE "START" OR "S" BEFORE RUNNING ANOTHER 
PROGRAM, THF BLOCK MODE PROGRAM WILL BE RESTARTED WHERE IT WAS 
WHEN THE QUIT OCCURRED. THE PROGRAM DOESN'T KNOW THAT ANYTHING 
HAS HAPPENED; HOWEVER, THE STATE OF ITS TERMINAL MAY HAVE 
CHANGED SUBSTANTIALLY (QUEUED OUTPUTS LOST, SCREEN FORMAT 
DESTROYED). WE HAVE ARRANGED THAT THE USER WILL BE INFORMED 
ABOUT THE QUIT BY GETTING AN ERROR CODE OF E$DFD 
DETACHED) WBFNEVFP THE PROGRAM DOES 

(DEVICE FORCIBLY 

-;- A BDSOUT, 
TERMINAL) 

BD$SET, 
DEVICE; 

BDJINF, 
OR 

OR BDSINP CALL FOR THIS (THE USER 

-- A BDSINP CALL WITH A KEY OF -1 (INPUT FROK ANY DEVICE) 

IF THE PROGRAM WAS WAITING ON BDSINP CALL WHEN THE QUIT 
OCCURRED, 
THAT CALL 

IT WILL STILL GET AN ESDFD CODE WHEN IT RETURNS FROM 

WHEN THE PROGRAM SEES AN ESDFD ERROR CODE IT SHOULD REBUILD THE 
3277 SCREEN, AND (IF DESIRED) RECOVER ANY PREVIOUS OUTPUT MESSAGE 
FOR WHICH A RESULTANT STATUS OF TSTOK HAS NOT BEEN RECEIVED 
(SINCE ANY SUCH MESSAGES WERE FLUSHED FROM THE OUTPUT QUEU E ) . 
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3.6.4.1 BDJ.OUT: OUTPUT FROM USER TO SUPPORT TRAFFIC MANAGER 

A USER PROGRAM 
TERMINAL WHICH 

INVOKES THIS CALL TO SEND A 
IT HAS PREVIOUSLY ATTACHED. 

MESSAGE TO A 32 70 
A "MESSAGE", IN 3270 

PARLANCE, CONSISTS OF A COMMAND (ONE OF WRITE, ERASE/WRITE, COPY, 
ERASE ALL UNPROTECTED, READ MODIFIED, AND READ BUFFER), AND AN 
OPTIONAL DATA PORTION WHICH CONSISTS OF ORDERS (POSITIONING AND 
FORMATTING CHARACTERS) AND GRAPHIC CHARACTERS TO BE DISPLAYED ON 
THF SCREEN. EVERY MESSAGE WHICH THE USER SENDS TO ITS 327C 
TERMINAL (VIA BDSOUT AND THE SUPPORT TRAFFIC MANAGER) MUST 
INDICATE THE COMMAND TO BE INVOKED AS PART OF THE "CONTROL" 
INFORMATION WHICH ACCOMPANIES THE "DATA" (ORDERS DISPLAY DATA) 
PART OF THE MESSAGE. 

DATA FORMAT 

THE OUTPUT DATA IN DATA CONTAINS THE ORDERS AND DATA CHARACTERS 
TO BE WRITTEN TO THE DEVICE. THE COMMAND WHICH IS TO TRANSFER 
THE DATA AMD THE WRITE OR COPY CONTROL CHARACTER IF ANY- ARE 
SPECIFIED SEPARATELY IN OUTARR (SEF BEL O W ) ; THEY ARE NOT 
CONSIDERED PART OF THE DATA. BDSOUT EXAMINES THE DATA BUFFER TO 
ENSURE THAT IT DOESN'T CONTAIN DATA LINK COMTROL CHARACTERS (E.G. 
SOH, S T X ) , RUT IT MAKES NO CHECKS FOR VALID 3270 DATA FORMAT. 

OUTPUT DATA IS MEANINGFUL ONLY IF IT IS TO ACCOMPANY A WRITE OR 
ERASE/WRITE COMMAND. IF THE COMMAND IN O U T A R R d ) IS ONE OF COPY, 
ERASE ALL UNPROTECTED, READ MODIFIED, OR READ BUFFER, THE USER'S 
DATA FIELD IS IGNORED. 

THE MAXIMUM ALLOWABLE DATA LENGTH (FIELD LENGTH ON THE BDSOUT 
CALL) IS 2Q4S CHARACTERS. THE MINIMUM IS ZERO, SINCE NO WRITE 
DATA NEED ACCOMPANY A WRITE-TYPE COMMAND. 

ALL FIELDS SHOULD BE IN ASCII UNLESS THE PROGRAM HAS PREVIOUSLY 
DONE A PDSSET CALL WITH A KEY OF KSEBCD TO INDICATE THAT THE 
PROGRAM WILL PE "SPEAKING" IN EBCDIC. NOTE: THE ASCII TO EBCDIC 
CONVERSIONS USED BY DPTX ARE NOT THOSE USED BY IBM. A PROGRAM 
WHICH USES ASCII TO TALK WITH A DPTX DEVICE WHICH IS EBCDIC 
SHOULD FOLLOW THE PRIME ASCII CHARACTER CONVENTIONS DESCRIBED IN 
A SEPARATE DPTX DOCUMENT. 

PRQli£QL-SP^ 

THERE ARE THREE CONTROL FIELDS USED TO COMPLETE THE SPECIFICATION 
OF A 3270 MESSAGE. ONLY THE FIRST (THE 327Q COMMAND) IS 
REQUIRED, BUI THIS MUST BE SPECIFIED ON EACH BDSOUT CALL FOR A 
3270 SUPPORT DEVICE. 

O U T A R R d ) A CODE FOR THE COMMAND TO BE TRANSMITTED AS PART 
OF THIS MESSAGE: 
1 : WRITE (WCC IS IN 
?: ERASE/WRITE (WCC 

OUTARR(2)) 
IS IN 0JTARKC2)) 

COPY (CCC IS IN 0UTARR(2); 
NUMBER IS IN 0UTARRC3)) 

FROM" DEVICE 
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4: ERASE ALL UNPROTECTED 
5 : READ MODIFIED 
6: READ BUFFER 

OUTARR(?) THE WRITE CONTROL CHARACTER OR COPY CONTROL 
CHARACTER (IF ANY) 
MESSAGE. THIS IS A 
OUTARR(2)). IT IS 

WHICH IS TO ACCOMPANY THIS 
ONE-BYTE FIELD (BITS 9-16 OF 
IGNORED UNLESS THE COMMAND 

( O U T A R R ( D ) IS WRITE, ERASE/rfRITE, OR COPY. ONLY 
THE LOW-ORDER SIX PITS (THE ACTUAL WRITE OR COPY 
CONTROL BITS) NEED BE SUPPLIED BY THE CALLER. SEE 
IBM DOCUMENTATION 
CHARACTER. 

FOR THE KEENING OF BITS IN THIS 

O U T A R R ( 3 ) T H E LOGICAL STATION ID OF THE DEVICE TO BE COPIED 
"FRO!*!", IF OUTARRC1) IS A COPY COMMAND. THE 
"FROM" DEVICE MUST HAVE BEEN ATTACHED TO THE USER 

OUTARR(A) 

PREVIOUS TO THIS CALL 

UNUSED. 

?HPIO£QkzSPECIFIC_ERROR§_iCODE) 

THE FOLLOWING ERROR CODES, WHICH ARE SPECIFIC TO 3270 SUPPORT, 
MAY BE RETURNED BY BDSOIJT IF THE FIELDS IN OUTARR ARE INCORRECT. 
NOTE THAT ALL BDSOUT ERROR CODES LISTED IN THE CALL DESCRIPTION 
IN SECTION 3 ARF STILL POSSIBLE. 

ESSICM: INVALID 3270 COMMAND CODE IN 0UTARRC1). 

E1SBCF: BAD COPY "FROM" DEVICE NUMBER IN 0UTARRC3). THE 
DEVICE SPECIFIED IN 0UTARR(3) MUST BE ANOTHER 3270 
DEVICF WHICH BELONGS TO THE CALLER. 

3.6.4.2 PD$INP: INPUT FROM SUPPORT TRAFFIC MANAGER TO USER 

AN INPUT MESSAGE FROM A 3270 DEVICE IS PICKED UP BY THE SUPPORT 
TRAFFIC MANAGER (STM) EITHER DURING A STM-IN 1TI ATED POLL (THE 
OPERATOR HAS PRESSED A PROGRAM ACCESS KEY) OR IN RESPONSE TO A 
PROGRAM-INITIATED READ MODIFIED OR READ BJFFER COMMAND. THIS 
INPUT MESSAGE IS RETURNED TO 
DOES A BDilNP CALL WHICH RETURNS 
CODE, OF T$RD (RECEIVED DATA 

THE 
AN 

USER PROGRAM WHEN THE LATTER 
I N P A R R M ) 

AVAILABLE). 
THE INPUT TYPE 

THE INFORMATION IN 
INPARR(7) INDICATES WHETHER A POLL OR AN 
BROUGHT IN THIS MESSAGE. 

EXPLICIT READ COMMAND 

IN ADDITION TO PICKING UP DATA MESSAGES, 8DSINP ALSO RETURNS THE 
RESULTS OF TRANSMISSIONS INITIATED BY THE PROGRAM (MESSAGE FAILED 
OR MESSAGE SUCCEEDED) AND INDICATIONS OF DEVICE STATUS CHANGES. 
THE TYPE CODE IN I N P A R R d ) IDENTIFIES THE CATEGORY OF THIS INPUT 
AS DATA, RESULT, OR STATUS. FOR TYPES OTHER THAN T$RD, DATA IS 
UNUSED BUT THE PROTOCOL-SPEC IFIC AREA (INPARR(7-10)) CONTAINS 
POSSIBLE USEFUL INFORMATION 
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A SUCCESSFUL 
TYPE/SUBTYPE 

BDSINP 
CODES : 

CALL WILL RETURN ONE OF THE FOLLOWING 

T$RD : 
T$TOK 

DATA RECEIVED FROM TERMINAL. 
YOUR PREVIOUS MESSAGE SUCCESSFULLY TRANSMITTED 

T$TF /T$«NS: 

T$TF/T$REJ: 

YOUR PREVIOUS MESSAGE WAS DISCARDED WITHOUT BEING 
SENT BECAUSE THE TERMINAL CA^'T BE SELECTED. 
YOUR PREVIOUS MESSAGE WAS REJECTED BY THE 3270 

T$T F/TSMNA 
HARDWARE AS BEING AN ILL-FORCED MESSAGE. 
YOUR PREVIOUS MESSAGE WAS LOST BECAUSE 
HARDWARE OR COMMUNICATIONS LINE FAILURE. 

OF 3270 

DATA FORMAT 

THE INPUT DATA IN DATA AFTER A BDSINP CALL (WHICH RETURNED AN 
INPARRCI) OF T$RD, RECFIVFD DATA AVAILABLE) WILL CONSIST OF THE 
RECEIVED AID AND ALL FOLLOWING DATA AND FORMATTING CHARACTERS. 
THE EXACT FORMAT OF THE INPUT DATA DEPENDS ON THE 
BYTE AND THE METHOD BY WHICH THE DATA WAS RECEIVED. 

TYPE OF AID 

THE DATA GENERATED IN RESPONSE TO A <STM-IN IT I ATED) POLL OR IN 
RESPONSE TO A READ MODIFIED COMMAND INVOKED BY THE USER CONSISTS 
OF: 

AID BYTE. THIS IS THE ONLY CHARACTER IN DATA IF THE 
WAS A "SHORT READ" TYPF (CLEAR OR PROGRAM ACCESS K E Y ) . 

AID 

CURSOR ADDRESS. THIS IS TWO BYTES OF 
ADDRESS FORMAT. IT IS PRESENT IF 

ADDRESS IN IBM 3270 
THE AID WAS A "READ 

MODIFIED" TYPF 
FUNCTION K E Y ) . 

(NO AID GENERATED, ENTER, OR PROGRAM 

RFAD MODIFIED DATA. THIS CONSISTS OF MODIFIED FIELDS, OR 
THE ENTIRE SCREEN IF THE BUFFER IS UNFORMATTED, WITH NULLS 
SUPPRESSED. THIS MAY BE EMPTY IF THERE WERE NO MODIFIED 

FIELDS 

THE DATA GENERATED IN RESPONSE TO A READ BUFFER COMMAND INVOKED 
BY THE USER PROGRAM CONSISTS OF 
ADDRESS, AND THE READ BUFFER 
ATTRIBUTES IDENTIFIED AND NULLS 

AN AID BYTE, TWO 
DATA (ENTIRE BUFFER 
INCLUDED). 

BYTE CURSOR 
CONTENTS WITH 

A READ MODIFIED INPUT WHICH IS A TEST REG MESSAGE WILL APPEAR TO 
THE USER AS AN AID OF (CHARACTER)."!)" AND A DUMMY CURSOR ADDRESS 
INDICATING THE 
MODIFIED DATA. 

POSITION AT ROW 1 COLUMN 1 FOLLOWED BY READ 

ALL CHARACTER FIELDS WILL BE IN 
PREVIOUSLY DONE A BDSSET CALL WITH A 
THAT THE PROGRAM WILL BE "SPEAKING" 

ASCII UNLESS THE PROGRAM HAS 
KEY OF KJEBCD TO INDICATE 
IN EBCDIC. NOTE: THE ASCII 

TO EBCDIC CONVERSIONS USED 
PROGRAM WHICH USES ASCII 
EBCDIC SHOULD FOLLOW THE 
DESCRIBED IN A SEPARATE DPTX DOCUMENT 

BY DPTX ARE NOT THOSE USED BY IBM. A 
TO TALK WITH A DPTX DEVICE WHICH IS 
PRIME ASCII CHARACTER CONVENTIONS 
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THE M A X I M U M INPUT DATA L E N G T H H A N D L E D BY THE S U P P O R T T R A F F I C 
M A N A G E R IS 2 Q 4 g C H A R A C T E R S . THE P R O G R A M M E R S H O U L D T A K E CARE NOT 
TO C R E A T E ANY O U T P U T F O R M A T S W H I C H , B E C A U S E THEY C O N T A I N MANY 
U N P R O T E C T E D F I E L D S , M I G H T G E N E R A T E MORE THAN 2 0 4 8 C H A R A C T E R S OF 
READ M O D I F I E D D A T A . THE MI N I M U M INPUT DATA L E N G T H (ON A B D S I N P 
CALL W H I C H R E T U R N S A TYPF OF T $ R D ) IS O N E , S I N C E T H E R E WILL 
ALWAYS HE AT LEAST AN AID B Y T E . 

P E Q I O C O L r S P E C I F I C _ P A R A M E I F R ^ _ ( I N P A R R X ? z 1 0 ) ) 

THE TIELDS IN THESE FOUR W O R D S HAVE D I F F E R E N T I N T E R P R E T A T I O N S 
DEPENDING ON THE I N P U T TYPE IN I N P A R R d ) . 

TYPE = T$RD ( R E C E I V E D D A T A ) 

I N P A R R (7 ) M E T H O D BY W H I C H T H I S DATA W A S R E C E I V E D 

5: READ M O D I F I E D C O M M A N D G E N E R A T E D BY THE USER 
PROGRAM 

6: READ BUFFER COMMAND GENERATED BY THE USER 
PROGRAM 

7: POLL (MESSAGE TRANSMISSION GENERATED BY 
OPERATOR'S PRESSING A PROGRAM ACCESS KEY, 
PICKED UP BY SUPPORT TRAFFIC 
POLL) 

MANAGER »S 

INPARR(8) 

INPARR (9) 

UNUSED. 

UNUSED. 

INPARR CIO') UNUSED. 

IlPf_f-IIIQE (TRANSMISSION SUCCESSFUL) 

INPARRC7) COMMAND WHICH WAS PERFORMED AS PART OF THE 
TRANSMITTED MESSAGE (WILL BE WRITE-TYPE OR 
COPY) : 
1 WRITE 

ERASE/WRITE 
COPY 
ERASE ALL UNPROTECTED 

INPARR (.8) UNUSED. 

INPARR(9) UNUSED. 

INPARROO) UNUSED. 

IX£i_z_I*l£ (TRANSMISSION FAILED). INPARRC2) (INPUT SUBTYPE 
CODE) CONTAINS MORE (PROTOCOL INDEPENDENT) INFORMATION ABOUT 
THE NATURE OF THE FAILURE 

INPARR(7) COMMAND WHICH WAS IN PROGRESS AT THE TIME OF 
THE FAILURE: 
1: WRITE (INITIATED BY USER PROGRAM) 
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ERASE/WRITE (INITIATED BY USER PROGRAM) 
COPY (INITIATED BY USER PROGRAB) 
ERASE ALL UNPROTECTED (INITIATED BY USER 
PROGRAM) 
READ 40DIFIFD (INITIATED BY USER PROGRAM) 
READ BUFFER (INITIATED BY USER PROGRAM) 
POLL (INITIATED BY SUPPORT TRAFFIC MANAGER) 

INPARR(P) SENSE AND STATUS BYTES (IF ANY) RETRIEVED BY 
THE SUPPORT TRAFFIC MANAGER AFTER IT HAS 
DECIDED THE ERROR IS NON-RECOVERABLE. THESE 
TWO BYTES ARE ALWAYS PRESENTED TO THE USER 
PROGRAM IN EBCDIC, REGARDLESS OF THE ACTUAL 
LINE CODE OF ~THE DEVICE OR THE CHARACTER CODE 
SELECTED BY THE USER, BECAUSE AN EBCDIC SENSE 
AND STATUS REPRESENTATION CAN BE ANALYZED AS A 
BIT PATTERN WHEREIN THE DIFFERENT ERROR 
CONDIT 
IBM 32 
BITS I 

IONS ARE SPECIFIED 3Y SPECIFIC BITS 
70 DOCUMENTATION FOR THE MEANING 
N THESE CHARACTERS. 

OF 
SEE 
THE 

INPARR(9) UNUSED 

I N P A R R O Q ) UNUSED PROTOCOL-SPECIFIC ERRORS (CODE) 

NONE DEFINED FOR 3270 SUPPORT PROTOCOL, 

3.6.4.3 BD$1MF: OBTAIN INFORMATION ABOUT A 3270 SUPPORT DEVICE 

A CALL TO BDSINF WITH KEY = K$INFN WILL RETURN THE NAME OF THE 
3270 SUPPORT DEVICE SPECIFIED BY THE NUMBER DEVICE AND SOME 
STATUS INFORMATION AS DESCRIBED IN SECTION 3 (GENERAL INFORMATION 
ON CALLS). THERE IS CURRENTLY NO PROTOCOL-DEFINED "STATUS DATA" 
OR PROTOCOL-DEFINED STATUS INFORMATION FOR 3270 SUPPORT, SO A 
CALL TO BDSINF WITH A KEY OF KSINFD WILL RETURN JUST THOSE FIELDS 

IN INFARRC1-6) 
KEY OF KSINFN. 

WHICH WOULD HAVE BFEN RETURNED ON A CALL WITH A 
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DPTX 

4.1 TERMINAL SUPPORT FEATURES 

PRIMOS NOW 
TFRMINAL. 

SUPPORTS A NEW TERMINAL TYPE 
THIS DEVICE IS A BLOCK-MODE 

ThE IBM 3271/5277 
TERMINAL WHICH USES 

SYNCHRONOUS COMMUNICATIONS PROTOCOLS. THE i/ERSION SUPPORTED BY 
PRIMOS USES THE BINARY SYNCHRONOUS COMMUNICATIONS PROTOCOL. 
TERMINAL SUPPORT COMES IN FLAVORS: ONE IS THE ABILITY TO USE THE 
IBM TERMINAL AS A. TERMINAL INTERACTING WITH PRIMOS (USER OR 
ASSIGNED TERMINAL); THE OTHER TWO ARE THE ABILITY TO USE EITHER 
THE IBM TERMINAL OR THE OWL 1200 TERMINAL AS THOUGH CONNECTED' TO 
AN IBM HOST MAINFRAME. 

THESE FEATURES ARE SOLD SEPARATELY FROM PRIMOS, THE NAME CHOSEN 
FOR THE PRODUCTS IS "DPTX THE THREE FLAVORS ARE: 

DPTX/TSF 3271/3277 TERMINALS ARE PRIME 
TERMINALS 

DPTX/TCF 3271/3277 TERMINALS ATTACHED 
TO PRI^E ARE IBM HOST TERMINALS 

DPTX/DSC OWL 1200 TERMINALS ATTACHED TO 
PRIME ARE IBM HOST TERMINALS 

WITH EITHER TCF OR DSC OPTIONS, THE USER MAY 
PROCESS CONTAINED WITHIN THE HOST MAINFRAME. 
BETWEEN A USER-SPACE PROCEDURE AND THE HOST IS 

INTERACT WITH A 
THE SOFTWARE LINK 

THE BLOCK DEVICE 
INTERFACE (SEE SECTION 3.8) 

THE TSF OPTION IS REQUIRED FOR USE WITH REAL 3271/3277 TERMINALS 
(AS MENTIONED ABOVE). CURRENT PRIMOS PROGRAMS WILL STILL RUN 
PROPERLY EXCFPT__THAT_S1NGLE-CHARACTER_INPUT_IS_NOT_POSSIBLE. IN 
ORDER TO DO BLOCK MODE~I/0~THE USER PROCESS MUST ALSO USE THE 
BLOCK DEVICE INTERFACE. 

4.2 INFORHATION_FOR_THE_SYSTE|j,ADMlNISIR.AlOtJ 

4.2.1 INSIALLING_DPTX_FROM_THE_MASIER_DISK 

DPTX IS SOLD IN THE THREE PACKAGES DISCUSSED ABOVE. NOTE THAT 
THE DPTX/TCF PACKAGE INCLUDES THE DSC AND TSF PACKAGES PLUS THE 
TCF FUNCTIONALITY. 

IN EACH CASE, THE DPTX PACKAGE WHIC H__ IS PURCHASED IS 
PROVIDED IN A UFD NAMED "DPTX-XXX WHERE "XXX" IS THE NAME OF THE 
PACKAGE (DSC, TSF, OR T C F ) . 

THE DPTX-XXX UFD CONTAINS THE COMMAND FILES TO BUILD THE 
DPTX SYSTEM. THE DPTX-XXX UFD ALSO HAS SEVERAL SUBUFDS: 

-- SOURCE CONTAINS THE SOURCE MODULES FOR THE INTERFACE 
PROGRAMS, THE CONFIGURATION PROGRAM, AND THE LIBRARIES. 
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-- BINARY IS A SCRATCH-PAD SUBUFD WHERE BINARIES PRODUCED FROM 
BUILDING THE SYSTEM ARE PLACED. 

-- CMDNCO CONTAINS THE COMMANDS USED TO INTERFACE TO DPTX, AND 
THE COMMAND TO INVOKE THE CONFIGURATION! PROGRAM. 

-- SYSTEM CONTAINS PROGRAMS AND COMMAND FILES USED TO START UP 
DPTX, AND THE SHARED SEGMENT IMAGES NECESSARY FOR RUNNING 
DPTX. 

-- SYSCOM CONTAINS INSERT FILES USED FOR APPLICATION PROGRAMS 
WHICH ARE TO INTERFACE TO DPTX. 

-- LIB CONTAINS THE OBJECT LIBRARIES JSED FOR APPLICATION 
PROGRAMS WHICH ARE. TO INTERFACE TO DPTX. 

-- INFO CONTAINS DOCUMENTATION FOR DPTX. 

DPTX IS INSTALLED BY COPYING ALL FILES IN SUBUFDS SYSCOM, CMDNCO, 
LIB, AND SYSTEM TO THEIR RESPECTIVE UFDS ON THE COMMAND 
PARTITION. 

SHOULD IT BE NECESSARY TO REBUILD DPTX SOFTWARE FROM THE SOURCES, 
THE COMMAND FILE C_DPTX-XXX, WHERE "XXX" IS THE PRODUCT NAME 
(DSC, TSF, OR T C F ) , SHOULD BE RUN. THE COMMAND FILE WILL REQUEST 
THAT SUBUFD SYSCOM BE COPIED TO UFD SYSCOM. THIS CAN BE DONE VIA 
FUTIL, USING THE UFDCPY COMMAND. 

WHEN THE COMMAND FILE HAS COMPLETED EXECUTING, SUBUFDS CMDNCO, 
SYSTEM, AND LIB SHOULD BE COPIED TO THEIR RESPECTIVE UFDS ON THE 
COMMAND PARTITION. 

SEVERAL ADDITIONS MUST 
CONFIGURATION FILES: 

BE MADE TO THE PRIMOS COLD START 

-- THE SYNCHRONOUS LINE(S) USED FOR DPTX "IUST BE CONFIGURED VIA 
THE SMLC DIRECTIVE, IF THE DEFAULT DATA SET PARAMETERS DO 
NOT MATCH YOUR MODEM. THIS DIRECTIVE IS PLACED IN THE 
CONFIGURATION DATA FILE WHICH IS READ VIA THE COLD START 
CONFIG -DATA LINE IN THE C PRMO FILE. 

-- DPTX/DSC ONLY: EACH OWL-12QQ TERMINAL TO BE USED AS A 3277 
TERMINAL. MUST HAVE ITS AMLC INPUT BUFFER SIZE INCREASED TO 
2000 CHARACTERS. THIS IS DONE BY INCLUDING THE DIRECTIVE 

AMLBUF XX 2000 

WHERE "XX" IS THE LINE NUMBER F~OR THl OWL-1200^ IN THE 
CONFIGURATION DATA FILE. REMEMBER THAT THE AMLC LINE NUMBER 
IS IN OCTAL AND IS EQUAL TO (DECIMAL USER NUMBER) - 2. 

— DPTX/TSF AND DPTX/TCF ONLY: EACH 3277 TERMINAL MAY HAVE 
ASSOCIATED WITH IT A PRIMOS USER NUMBER, AND HENCE, AN AMLC 
LINE NUMBER. (THIS RELATIONSHIP I~S SET UP BY USE 0?" 
DPTCFG.) EACH SUCH LINE MUST BE LOGICALLY DISCONNECTED FROM 
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PRIMOS SO 
BY ADDING 

THAT IT CAN BE 
THE STATEMENT 

USED BY DPTX. THIS IS ACCOMPLISHED 

AMLC TTYNOP XX 

WHERE "XX" IS 
3277 TERMINAL, 
THAT THE AMLC 

THE NUMBER 
TO THE C_PRMO 
LINE NUMBER 

OF THE L H E BEING REPLACED BY A 
FILE IN UFD CMDNCO. REMEMBER 
IS IN DCTAL AND IS EQUAL TO 

(DECIMAL USER NUMBER) - 2 

— DPTX/DSC AND DPTX/TCF ONLY: THF INTERFACE PROGRAMS TO 
DPTX/DSC AND DPTX/TCF PROVIDED BY ?RIME ARE SHARED. THE 
FILE C_PRMO IN UFD CMDNCO MUST CONTAIN STATEMENTS TO INSTALL 
THE SHARED CODE. THE FILE C DPTXSHR LOCATED IN UFD SYSTEM 
AFTER DPTX HAS BEEN 
WILL ACCOMPLISH THIS 

INSTALLED, OR THE FOLLOWING STATEMENTS 

OPR 1 
SHARE SYSTEM>02015A 2015 
SHARE SYSTEM>020156 2015 
SHARE 
SHARE 
OPR 0 

SYSTEM>T2Q15A 2015 /* INCLUDED ONLY FOR TCF 
SYSTEM>T2015B 2Q15 /* INCLUDED ONLY FOR TCF 

4.2.2 CONFIGURATION OF DPTX FOR YOUR SYSTEM 

DPTCFG IS AN EXTERNAL COMMAND WHICH COMPILES A DPTX CONFIGURATION 
SOURCE FILE, AND WRITES A BINARY OUTPUT FILE WHICH IS READ AT 
DPTX INITIALIZATION. THIS ALLOWS ERRORS IN CONFIGURATION TO BE 
FOUND AND CORRECTED AT COMPILE TIME, INSTEAD OF DPTX 
INITIALIZATION. IT ALSO SIMPLIFIES CHANGES TO CONFIGURATION AND 
THE MAINTENANCE OF SEVERAL CONFIGURATIONS. REFER TO 
DOCUMENTATION ON THE MASTFR DISK FOR DETAILS OF DPTCFG. 

A. 2. 3 ENABLING DPTX 

DPTX IS ENABLED BY USE OF THE "DPTX" COMMAND. (THIS COMMAND IS 
VALID ONLY FROM THE SYSTFM CONSOLE.) THE "DPTX" COMMAND HAS TWO 
OPTIONS: "ON AND -DATA. 

DPTX -ON 

THIS CAUSES THE DPTX SYSTEM 
CONFIGURATION IS PERFORMED 

TO BE CONFIGURED 
ACCORDING TO THE 

AND ENABLED. 
DPTCFG OUTPUT 

FILE DPTCON LOCATED IN UFD CMDNCO ON THE COMMAND PARTITION. 

DPTX -DATA TREENAME 

THIS CAUSES THE DPTX SYSTEM TO BE ENABLED AND CONFIGURED 
ACCORDING TO THE FILE SPECIFIED IN T3EENAME. THIS FILE IS 
AN OUTPUT FILE PRODUCED BY DPTCFG. 

NOTE THAT ONCE DPTX HAS BEEN ENABLED BY EITHER DPTX -ON OR DPTX 
-DATA TREENAME, ENTERING EITHER COMMAND AGAIN WILL BE IGNORED. 
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4.2.4 STARTING UP DPTX 

THERF ARE FOUR POSSIBLE USER PROCESSES stfHICH MUST RUN IN ORDER TO 
START UP DPTX. DPTV MUST HAVE BEEN ENABLED VIA THE DPTX COMMAND 
BEFORE STARTING THESE PROCESSES. THE PROCESSES ARE INVOKED BY 
EXECUTING PHANTOM COMMAND FILES, LOCATED IN UFD SYSTEM. THE FOUR 
PHANTOM COMMAND FILES, .A^D THE FUNCTION OF THE ASSOCIATED 
PROCESS, ARE 

PH_BSC 

THIS STARTS UP THF PROCESS TO MANAGE BINARY SYNCHRONOUS 
COMMUNICATIONS. DP JX__MLJST __BE EN AB LE D__B E FOR E _SIAGI I NG_UP 
IHIS.PROCESS^OR.PRIMOSIWILLIHALI^ ~ 

PH_EM 

T H I S S T A R T S U P T H E 327D EMULATOR PROCESS". 

PH_TM 

THIS STARTS UP THE PROCESS TO MANAGE TRAFFIC TO AND FROM IBM 
3770-COMPATIBLE DEVICES. 

PH_DH 

THIS STARTS UP THE PROCESS WHICH HANDLES THE INTERFACE 
BETWEEN 3277 TERMINALS BEING USED AS PRIME USER TERMINALS 
AND PRIMPS. 

EACH PART OF DPTX REQUIRES PHANTOMS TO BE RUN AS FOLLOWS: 

DPTX/DSC: PH BSC, PH EM 

DPTX/TSF: PH_BSC, PH_TV1, PH_DH 

DPTX/TCF: PH_3SC, PH_EV', PH_TM, PH_DH 

EACH PHANTOM IS STARTED UP 3Y TYPING 

PH PH YX 

ON THE SYSTEM CONSOLE, WHERE "PH_XX" IS ONE OF THE FOUR PHANTOM 
COMMAND FILE NAMES. 

AFTER THE PHANTOMS HAVE LOGGED TW, THEIR PRIORITY MUST BE" 
CHANGED. THIS IS DONE BY TYPING 

CHAP -UU N 

WHERE "UU" IS THE USER NUMBER , AND "N" IS THE NEW PRIORITY LEVEL 
FOR USER UU 
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THE USER ASSIGNED TO PH_BSC MUST BE SET TO PRIORITY LEVEL 3. 

THE USERS ASSIGNED TO PH_EM AND PH_TM MUST BE S~ET TO PRIORITY 
LEVEL 2. 

THE USER 
LFVEL. 

ASSIGNED TO PB_DH MUST BE LEFT AT THE DEFAULT PRIORITY 

T 7 3 0 P T X / T C F _ O P E R A T I O N 

DPTX/TCF (TRANSPARENT CONNECT FACILITY) ALLOWS THE USER OF A 3270 
OR EQUIVALENT TERMINAL (MORE SPECIFICALLY — AT PRESENT — A 3277 
TERMINAL WITH 3271 CONTROL UNIT UNDER BISYNC PROTOCOL USING THE 
EBCDIC INTERFACE CODE -• OR COMPATIBLE DEVICE) TO COMMUNICATE 
THROUGH A PRIME MACHINE TO AN IBM 360/370 MAINFRAME APPLICATIONS 
PROGRAM SPECIFICALLY DESIGNED FOR 3270 TERMINAL DEVICES. TCF 
OPERATES AS A USER PROCESS ON A PRIME SYSTE1, AND USES DPTX/DSC 
(IBM HOST TO PRIME SYSTEM) AND DPTX/TSF (PRIME SYSTEM TO 3270 
TERMINAL) TO HANDLE THE ACTUAL COMMUNICATIONS BETWEEN THE IBM 
HOST, THE 3270 TERMINAL AND THE PRIME SYSTEM. ] 

4.3.1 DIFFERENCES_BETWEEN_DP 

DPTX/TCF IS ALMOST FNTI&ELY TRANSPARENT TO THE TERMINAL USER IN 
NORMAL OPERATIONS. WITH THE FOLLOWING EXCEPTIONS, THE USER IS 
EFFECTIVELY USING A SIMILAR TERMINAL DIRECTLY CONNECTED TO THE 
IBM HOST: 

THE TCF INVOCATION ITSELF. THIS IS A FUNCTION OF PRIMPS, 
AND IF THE 
WILL NOT BE 
TERMINATES. 

INVOCATION 
REQUIRED TO 

IS CORRECTLY CARRIED OUT, THE USER 
INTERACT WITH PRIMOS UNTIL TCF 

WARNING AND ERROR MESSAGES SENT TO 
NOTIFY HIM OF UNUSUAL CONDITIONS. 

THE USER BY 
IN THE CASE OF 

TCF TO 
WARNING 

MESSAGES, THE USER MERELY WAITS (APPROXIMATELY 3 
FOR A NEW SCREEN IMAGE FROM THE HOST TO APPEAR. 

SECONDS) 

ERROR MESSAGES, ON THE OTHER 
PROBLEM FROM WHICH TCF CANNOT 
RE-INVOKE THE PROCESS, AND 

HAND, INDICATE 
RECOVER. THE 

IF SUCCESSFUL, 

A SERIOUS 
USER MAY 

RESUME 
COMMUNICATIONS. SHOULD A SECOND INVOCATION 
SHOULD CONTACT THE SYSTEM ADMINISTRATOR. 

FAIL, HE 

THE UNAVAILABILITY OF THE PA2 (OR CAMCEL) KEY 
IS RESERVED UNDER PRIMOS FOR INTERRUPTING A 
ATTACHED TO A PARTICULAR TERMINAL. THE 

THIS KEY 
USER PROCESS 
EFFECT OF 

DEPRESSING THIS KEY 
INHIBITED BY THE USER 
THE CASE WITH TCF. 

(CALLED A 'BREAK' OR 
PROCESS UNDER F.XECUTI 
WERE IT OTHERWISE, 

•QUIT • ) MAY BE 
ON. THIS IS 
THE USER MIGHT 

INADVERTENTLY CAUSE TCF TO HALT, WHICH 
COMMUNICATIONS WITH THE IBM HOST, MAKING IT 
TERMINAL HAD 'DIED' POSSIBLY DAMAGING D 

WOULD DISRUPT 
THINK THAT THE 
ATA (DEPENDING 

UPON THE REMOTE PROCESS) WITHOUT THE USER'S 
BEYOND NTS CONTROL. THEREFORE, SHOULD TH 

KNOWLEDGE OR 
E USER DEPRESS 
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THE PA2 
FURTHER 

KEY, NOTHING 
INPUT WILL 

WILL BE SENT TO THE 
BE INHIBITED. TO 

HOST, ALTHOUGH 
CONTINUE, MERELY 

PRESS THE 'RESET1 KEY. 
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4.3.2 INVOCATION 

DPTX/TCF IS INVOKED BY ENTERING: 

ICF_-HCOSI]_HNAME_rirER^INALl_TNAME_C-GX 

ON A SYSTEM WHERE BOTH DPTX/TSF AND DPTX/DSC ARE EXISTFNT AND 
RUNNING,, AND WHERE: 

HNAME IS THE REQUIRED PRIMOS NAME FOR THE REMOTE IBM HOST 
MAINFRAME TO WHICH THE USER WISHES TO CONNECT. THIS 
NAME (AMONG OTHERS) IS DEFINED 
ADMINISTRATOR AT CONFIGURATION TIME. 

BY THE SYSTEM 

TNAME IS THE REQUIRED PRIMQS NAME OF THE IBM 327Q-TYPE 
TERMINAL FROM WHICH THE USER WISHES TO COMMUNICATE. 
THIS MAY MOST EASILY BE IDENTIFIED AS THE TERMINAL FROM 
WHICH THE INVOCATION IS TAKING PLACE BY SPECIFYING THE 
NAME AS »*'. VALID TERMINAL NAMES ARE DEFINED BY THE 
SYSTEM ADMINISTRATOR AT CONFIGURATION TIME. 

Q_STRING IS THE QUIT STRING (MAXIMUM EIGHT CHARACTERS) THE USER 
WISHES TO USE TO FORCE THE PROGRAM TO RETURN TO PRIMPS 
COMMAND LEVEL. WHEN THIS STRING IS ENTERED AT THE 
TERMINAL, THE. PROGRAM BREAKS THE CONNECTION WITH THE 
HOST, PRINTS OUT 'TCF HALT 1 AND RETURNS TO PRIMPS. TO 
THE HOST, THIS ACTION APPEARS AS IF THE TERMINAL WAS 
POWERED OFF. MOST TIME-SHARING SYSTEMS ARE VERY 
TOLERANT OF THIS, ALTHOUGH PARTICULAR APPLICATION 
PROGRAMS MAY NOT BF. THE USER IS ADVISED TO 
THE INSTALLATION ADMINISTRATOR FOR GUIDANCE. 

CONSULT 

THE DEFAULT VALUE FOR THIS PARAMETER IS »TCF$OUIT'. 
THE USER IS CAUTIONED THAT IN THIS SPECIFIC INSTANCE, 
UPPER AND LOWER CASE CHARACTERS ARE TREATED DISTINCTLY. 

NOTE THAT THE KEYWORDS HOST, TERMINAL AND QUIT CAN 
BY A MINIMUM OF ONE LETTER EACH. 

BE SPECIFIED 
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EXAMPLES 

KF_-H0SI_IBM;37Q =H0ST il_-TERlINAL_IHIS-0NE 
-QUIT 'QUIT-NOW' 

THIS COMMAND REQUESTS THAT THE USER AT THE TERMINAL NAMED 
'THIS-ONE' BE CONNECTED TO THE HOST PORT NAMED 
' I8M-37Q-HOST.1' IN BLOCK RODE, AND THAT WHENEVER THE 
USER ENTERS THE STRING 'QUIT-NOW' VERBATIM IN A 
CONTINUOUS STRING, TCF IS TO BREAK THAT CONNECTION AND 
RETURN THE USER TO PRIMOS COMMAND LEVEL. 

WHEN THE COMMAND LINE IS ENTERED, TCF RESPONDS BY OUTPUTTING THE 
STRING: 

'DPTX/TCF VERSION 1.0' 

SHOULD THE USFP INCORRECTLY ENTER THE COMMAND LINE, OR SHOULD THE 
NAMES OF THE TERMINAL AND/OR THE HOST AS GIVEN BY THE USER NOT 
MATCH THE INTERNAL TABLES OF AVAILABLE DEVICES MAINTAINED BY THE 
SYSTEM, THE USER IS INFORMED OF THF NATURE OF THE ERROR AND TCF 
RETURNS TO PRIMOS COMMAND LEVEL. 

4.3.3 WARNING_AND_ERROR.MESSAGES 

ERROR MESSAGES PRODUCED BY DPTX/TCF INDICATE EITHER OF TWO 
CONDITIONS: 

- AN INCORRECT INVOCATION OF THE PROGRAM. 

A FAILURE TO ESTABLISH OR RETAIN THE IBM HOST AND/OR THE 
327Q TERMINAL BLOCK-MODE VIRTUAL LIMKS (AS OPPOSED TO THE 
SERIAL-CHARACTER MODE LINK BETWEEN PRIMOS AND DPTX/TSF). 

IN ANY OF THESE CASES, TCF RETURNS TO PRIMOS COMMAND LEVEL AFTER 
OUTPUTTING AN APPROPIATE ERROR MESSAGE. 

ALL ERROR MESSAGES OUTPUT BY TCF (ACCOMPANIED BY APPROPIATE 
EXPLANATIONS) MAY BE FOUND IN APPENDIX A OF THE TCF DOCUMENT ON 
THE MASTER DISK. 

TCF OUTPUTS A WARNING MFSSAGE IN ANY OF IHREE INSTANCES: 

A 'DATA COLLISION' WHERE THE USER HAS ATTEMPTED TO SEND 
SOMETHING FROM THE TERMINAL TO THE IBM HOST AT THE SAME 
TIME AS THE IBM HOST IS SENDING SOMETHING TO THE USER. 
IN THIS CASE, THE USER'S INPUT IS DISCARDED, AND THE 
HOST-UPDATED SCREEN I*!AGE IS DISPLAYED AT THE USER 
TERMINAL FOLLOWING A WARNING MESSAGE. THE USER SHOULD 
WAIT UNTIL SUCH TIME AS THESE ACTIONS ARE COMPLETE 
BFFORE ATTEMPTING ANY REMEDIAL ACTION. 
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A 'BROKEN SCREEN', WHERE A PRIME 
SENT TO THE USER'S TERMINAL. 

SYSTEM BULLETIN IS 
WHEN THIS OCCURS, A 

WARNING MESSAGE TELLING THE USER THAT THE TERMINAL 
CONNECTION WAS TEMPORARILY BROKEN IS DISPLAYED, 
FOLLOWED BY THE MOST RECENT SUCCESSFULLY TRANSMITTED 
SCREEN IMAGE FROM EITHCR THE HOST OR THE TERMINAL. 

TEMPORARY INTERRUPTION IN THE BLOCK-MODE 
CONNECTION (S) TO THE TERMINAL AND/OR HOST. THE USER 
RECEIVES A MESSGE TO THIS EFFECT, FOLLOWED BY A NEW 
SCREEN IMAGE. 

4.4 DPTX/TSF OPERATION 

WHAj_Id£_SYSIEM_LOQKS_LIKE_AI_IH^ 

TELETYPE EMULATION MODE IS THE DEFAULT MODE FOR A 3270, AND IS IN 
EFFECT WHEN THE OPERATOR FIRST LOGS IN. 

PRIME STANDARD VIDEO TERMINAL FEATURES WHICH AREN'T AVAILABLE ON 
A 3277, AND WHICH THEREFORE HAVE TO BE EMULATED, INCLUDE: 

-- CHARACTER-AT-A-TIME TRANSMISSION! A PRIME STANDARD TERMINAL 
TRANSMITS CHARACTERS TO THE 
TYPED BY THE OPERATOR, AND 
RECEIVED FROM THE MAINFRAME 

MAINFRAME AS SOON AS THEY ARE 
DISPLAYS EACH CHARACTER AS IT IS 

THE 3277 TRANSMITS A COMPLETE 
MESSAGE WHEN THE OPERATOR HITS THE ENTER KEY, AND DISPLAYS A 
COMPLETE MESSAGE AFTER THE WHOLE THING HAS BEEN RECEIVED 
FROM THE MAINFRAME. 

FULL-DUPLEX OPERATION. A PRIME STANDARD TERMINAL CAN 
TRANSMIT AND RECEIVE CHARACTERS AT THE SAME TIME. THE 327? 
CANNOT; IN 
(TYPING IS 
OR RECEIVED 

PARTICULAR, THE OPERATOR'S KEYBOARD IS LOCKED 
DISALLOWED) WHENEVER A MESSAGE IS BEING SENT TO 
FROM THE MAINFRAME, AND MAY IN FACT BE KEPT 

LOCKED FOR EXTENDED PERIODS AT THE DISCRETION OF THE HOST 

-- SCROLLING. A PRIME STANDARD TERMINAL AUTOMATICALLY MOVES 
OLD LINES UPWARDS AS NEEDED TO MAKE ROOM FOR NEW LINES AT 
THE BOTTOM. A 3277 WORKS WITH VARI A 3LE-LENGTH "FIELDS" AND 
HAS NO BUILT-IN CONCEPT OF A "LINE"; ALL SCREEN FORMATTING, 
INCLUDING 
EXPLICITLY 

SCROLLING 
HANDLED BY 

OR AN ILLUSION! 
THE MAINFRAME. 

THEREOF, MUST 

-- FULL ASCII CHARACTER SET. THIS RELEASE OF DPTX SUPPORTS 
EBCDIC TRANSMISSION CODE ONLY. THE RESULT IS THAT SOME 
ASCII GRAPHIC CHARACTERS AND CONTROL CHARACTERS ARE MISSING 
FROM THE KEYBOARD AND DISPLAY 

WE HAVE CHOSEN TO PQKMAT THE 327? SCREEM INITIALL Y INTO 24 
FIELDS, EACH COMPRISING 79 CHARACTERS. THESE FIELDS WILL BE 
TREATED AS "LINES". THE LAST CHARACTER POSITION (COLUMN PO) ON 
EACH LINE OF THE 3277 SCREEN IS RESERVED. 

THE TOP "LINE" ON THE 3277 SCREEN IS RESERVED BY THE SUPPORT 
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PACKAGE FOR ITS 
AS A PROTECTED 

OWN USF. THE RESERVED FIRST LINE WILL RE SET UP 
FIELD. THE REST OF THE SCREEN (23 LINES) WILL BE 

LEFT UNPROTECTED; T»IS MEANS THAT ALL CHARACTER POSITIONS ON 
THESE LINES, EXCEPT THOSE OCCUPIED BY ATTRIBUTE BYTES, CAN 
POTENTIALLY BE USED TO ENTER DATA. THE CURSOR WILL INITIALLY BE 
POSITIONED AT THE BEGINNING OF THE FIRST TYPEARLE LINE (LINE 2 ) . 

SINCE THE 3277 HAS NO SCROLLING CAPABILITY OF ITS OWN, WE HAVE 
DECIDED TO IMPLEMENT A "MODIFIED SCROLL" OR WRAPAROUND. THE 
FIRST NON-RESERVED LINE (LINE 2) ON THE SCREEN IS CONSIDERED TO 
BE THE LINE FOLLOWING THE LAST LINE ON THE SCREEN, AND THE 
SUPPORT PACKAGE WILL CAUSE OUTPUT LINES AUTOMATICALLY TO WRAP 
AROUND TO THE "TOP" WHEN THE SCREEN IS FULL. TO PROVIDE A 
"CLEAN" AREA FOR THE OPERATOR TO TYPE INPUT LINES INTO, THE 
SUPPORT PACKAGE WILL ALWAYS ENSURE THAT THERE ARE THREE BLANK 
LINES AT THE CURSOR POSITION WHEN THE 3277 IS READY TO ACCEPT 
OPERATOR INPUT. IF THE OPERATOR WISHES TO INPUT MORE THAN THREE 
LINES ON ONE TRANSMISSION, HE WILL HAVE TO CLEAR THE EXTRA 
MANUALLY (WITH THE ERASE EOF KEY) BEFORE USING THEM. 

LINES 

SENDING_AND_RFCEI\/ ING_WE SS AG ES_W ITH_J.HE_3277; 

THE OP R A TOR WILL SEND A MESSAGE TO THE PRI*!E SYSTEM BY TYPING IN 
ONE OR MORE INPUT LINES ON THE 3277 AND HITTING THE ENTER KEY. 
DATA WILL NOT BE PASSED TO THE PRIME SYSTEM UNTIL ENTER IS TYPED, 
AND AI THAT TIME ALL INPUT JUST TYPED IN WILL BE SENT. 

NORMALLY, IF 
TYPE A STRING 

THE OPERATOR WISHES TO SEND 
OF TEXT CHARACTERS AND THEN 

A SINGLE LINE, 
TYPE ENTER. 

HE WILL 
I F HE 

WANTS TO SEND SEVERAL LINFS, EACH LINE IS ENDED WITH THE NEW LINE 
KEY, AND THE LAST LINE MAY BE TERMINATED ^ITH A NEW LINE AND/OR 
FNTER KEY. THERE IS A DEFINITE AND IMPORTAMT DIFFERENCE BETWEEN 
THE ACTIONS CAUSED 3Y THE NEW LNE AND ENTER KEYS. WHILE BOTH 
KEYS WILL RESULT IN AN ASCII NEW LINE CHARACTER BEING NSERTED IN 
THE MFSSAGE, ONLY THE ENTER KFY WILL ACTUALLY CAUSE THE TEXT 
WHICH HAS BEEN TYPED IN TO BE SENT TO THE PRIME SYSTEM 

SOME EXAMPLES MAY HELP TO DEMONSTRATE THE USE OF THE NEW LINE AND 
ENTER KEYS. (THE CURSOR (_) IS SHOWN AFTER 
HAVING THE COMMAND PROCESSED BY PRIMOS.) 

TYPING ENTER AND 

OK, DATE <ENTER> "DATE" IS SENT 

WFDNESDAY, MARCH 14, 1979 10:OQ_AM 

O K , < E N T F R > ONE >JULL L I N E SENT 

OK, <NEW LINE> 
< E N T E R > 

TWO ^ULL LINES SENI 
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OK, DATE <NEW LINE> 
ENT 
<ENTER> 

DATE" PLUS ONE NULL LINE S 

WEDNESDAY, MARCH U , 1979 10:00 AM 

ERASE AND KILL CHARACTERS ARE HONORED AS FOR A PRIME STANDARD 
TERMINAL; HOWEVER, THEY ARE NOT GENERALLY MECESSARY BECAUSE THE 
OPERATOR CAN USE THE CURSOR POSITIONING KEYS TO MAKE ANY CHANGES 
TO HIS INPUT LINES BEFORE HITTING ENTER. IF THE OPERATOR INTENDS 
ON USING THE ERASE AND 
THOSE CHARACTERS MUST 
THE 3277 KEYBOARD, E.G 

KILL CHARACTERS, IT SHOULD BE NOTED THAT 
NOT BE ONES WHICH CANNOT BE GENERATED FROM 

CONTROL CHARACTERS. 

THE SUPPORT PACKAGE WILL ANALYZE THF OPERATOR'S INPUT INTO LINES 
AS APPROPRIATE, AND PASS THESE ON ONE AT A TIME TO THE USER 
PROGRAM OR TO PRIMOS COMMAND LEVEL. 

THE OPERATOR CAN ENTER AN EMPTY, OR "NULL", LINE (SUCH AS USED BY 
THE FDITOR TO SWAP BETWFEN EDIT AND INPUT MODES) BY SIMPLY 
PRESSING ENTER, WITHOUT HAVING TYPED IN ANY DATA CHARACTERS. 
SEVERAL EMPTY LINES IN SUCCESSION MAY BE ENTERED BY MOVING THE 
CURSOR 
ENTER. 

DOWN SEVFRAL LINES WITH THE NEW LINE KEY, THEN PRESSING 

OUTPUT FROM THE PRIME SYSTEM TO THE TERMINAL WILL BEGIN ON THE 
LINE FOLLOWING THE OPERATOR'S LAST INPUT LIME, AND MAY CONSIST OF 
ONE OR SEVERAL LINES. AT THE CONCLUSION OF OUTPUT FROM THE 
SYSTEM, THE CURSOR IS LEFT POSITIONED 
POSITION AVAILABLE FOR TYPING IN! PUT. 

TO THE FIRST CHARACTER 

IYPING_AHEAD_0N_A_32 77.. 

THE HALF-DUPLEX 3277 CAN'T HANDLE SIMULTANEOUS INPUT AND OUTPUT 

THE SITUATION INVOLVING TYPE-AHEAD CAN BE QUITE CONFUSING 
OPERATOR ACCUSTOMED TO STANDARD FULL DUPLEX TERMINALS. 

TO AN 

WE ANTICIPATE THAT OPERATORS WON'T USE TYPE-AHEAD VERY OFTEN, 
SINCE IT IS POSSIBLE TO ENTER SEVERAL LINES OF COMMANDS OR DATA 
ON THE 3277 AND TRANSMIT THEM ALL AT ONCE. 

USE OF THE FUNCTION KEYS ON A 3 2 77. 

THE OPERATOR CAN CAUSE A QUIT (BREAK TO PRIMOS COMMAND LEVEL) BY 
PRESSING THE CANCEL (ALSO CALLED PA?) KEY AT THE 3277 TERMINAL. 
THIS HAS 
STANDARD 
KEYBOARD 

THE SAME 
TERMINAL. 
IS NEVER 

EFFECT AS 
THE SUPPORT 
LEFT LOCKED 

A BREAK OR CONTROL-P ON A PRIME 
PACKAGE WILL ENSURE THAT THE 
FOR MORE THAN A FEW SECONDS, SO 

THAT THE QUIT FUNCTION IS (ALMOST) ALWArS AVAILABLE TO THE 
OPERATOR. (IF A RUNNING PROGRAM HAS SET "BREAKS INHIBITED", THE 
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QUIT WILL OF COURSE BE IGNORED.) 

THE CLFAR KFY CLEARS THE ENTIRE SCREEN OF ALL DATA AND FORMATTING 
CHARACTERS. WHENEVER THE OPERATOR HITS THE CLEAR KEY, THE 
SUPPORT PACKAGE RE-INITIALIZES THE SCRFEN TO THE BASIC FORMAT (24 
LINES, 79 USEABLE CHARACTERS EACH, FIRST LTNE 
DATA IS TRANSFERRED TO THF USER PROGRAM 0* TO 
LEVEL. 

PROTECTED). NO 
PRIMOS COMMAND 

IF THE OPERATOR PRESSES A PROGRAM FUNCTION (PF) KEY OTHER THAN 
ENTER, THE RESULT IN G DAT A FROM THE TERMINAL WILL BE TREATED BY 
THE SUPP 
THE PROG 
REQ KEY, 

ORT PAC 
RAM ACCE 
WILL BE 

KAGE 
SS K 
IGN 

JU 
EYS 
ORED 

ST AS I 
OTHER TH 
COMPLET 

F TH 
AN C 
ELY. 

E OPERATOR HAD PRESSED ENTER. 
ANCEL AMD CLEAR, AND THF. TEST 

USERS ARE TO BE WARNED OF USE OF THE ERASE INPUT KEY. THIS KEY 
WILL ERASE THE SCREEN, AMD REPOSITION THF CURSOR AT THE UPPER 
LEFT HAND CORNER, IMMEDIATELY BELOW THE TOP RESERVED LINE. THE 
PRIME SYSTEM CANNOT BE INFORMED OF THIS CHANGE IN CURSOR 
POSITION, DUE TO 3271/3277 HARDWARE DESIGN. THEREFORE, BE 
ADVISED THAT USE_ 0 F, T_HF_ Eg ASE_ INPUX_KEY_MA 1_ FRODUC E. UNDESIRABLE 

THAT THE CLEAR KEY BE USED IN CASES 
D BE USED. THIS RESTRICTION MAY NOT HOLD 
SED IN BLOCK I^ODE. 

RESULTS,. 
WHERE ER 
WHEN THE 

IT IS S 
ASE INP 
3277 IS 

UGGE 
UT 
BE1 

STED 
WOUL 
NG U 

ALL CURRENT SOFTWARE WILL RUN WITHOUT CHANGE. THIS INCLUDES ALL 
USES OF THE FOLLOWING: 

-- RAW DATA MOVERS: T U N (AND C 1 I N ) , T10J, TNOU, TNOUA, TIDEC 
(AND SO FORTH); 

-- THE 1$ AND OS IOCS SUBROUTINES FOR USER TERMINAL INPUT AND 
OUTPUT (WHICH CALL ON THE RAW DATA MOVERS); 

-- "SKS 704" TO CHECK FOR THE PRESENCE OF INPUT CHARACTERS 
BEFORE USING THE RAW DATA MQVFRS TO FETCH THEM. 

BLOCK MODE. 

THIS IS "NATIVE MODF" FOR THE 3277. THE SUPPORT PACKAGE PUTS THE 
TERMINAL INTO THIS MODE IN RESPONSE TO A REQUEST FROM A USER 
PROGRAM. ONCE THE PROGRAM WAKES THIS CALL, ALL FORMATTING OF THE 
SCREEN WILL 
PRIMOS JUST 
CONTINUE JO 

BE EXPLICITLY UNDER CONTROL OF THE USER PROGRAM; 
PASSFS INFORMATION BACK AND FORTH. THE OPERATOR WILL 
USE THE ENTER KEY TO TRANSMIT A SCREEN OF INPUT DATA. 

THE PROGRAM FUNCTION AND PROGRAM ACCESS KEYS (OTHER THAN CANCEL, 
WHICH STILL MEANS QUIT) HAVE WHATEVER MEANING ARE ASSIGNFD TO 
THEM BY THE USER PROGRAM. THE CLEAR KEY CLEARS THE SCREEN OF ALL 
DATA AND FORMATTING INFORMATION, 
TO REBUILD THE SCREEN. 

BUT IT IS UP TO THE USER PROGRAM 

IF A BULLETIN OR SIMILAR PR IMOS-GFNERATED MESSAGE IS SENT TO A 
3277 IN BLOCK MODE, THF MESSAGE WILL BE DISPLAYED SOMEWHERE ON 
THE SCREEN, MIXED IN WITH THE FORMAT WHICH IS CURRENTLY BEING 
DISPLAYED. THE BLOCK MODE PROGRAM WILL CONTINUE TO RUN, BOWFVER. 
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THE TERMINAL IS ETURNED TO TELETYPE-EMJLATI ON MODE WHEN THE 
OPERATOR HITS THE CANCEL KEY, CAUSING A QUIT, OR WHEN THE USER 
PROGRAM MAKES A CALL 
TELETYPE-EMULATION MODE. 
REFORMATTED INTO THE 

TO RETURN THE 327/ 
IN EITHER CASE, THE 

PR I MOS FORMAT OF 2 4 

TERMINAL TO 
SCREEN WILL BE 
LINES, EACH 79 

CHARACTERS 

4,5 DPTX/DSC OPERATION 

THIS SECTION DESCRIBES THE USER PROGRAM AND THE 
PROGRAM. 

EMULATION 

4.5.1 OWL DSC 

OWLDSC IS A USER PROGRAM DESIGNED TO INTERFACE WITH THE DPTX/DSC 
PACKAGE. IT PROVIDES EMULATION OF AN IBM 3277 MODEL 2 DISPLAY 
STATION RY A PERK1N ELMER OWL-12QQ TERMINAL. OWLDSC COMMUNICATES 
WITH THE VIRTUAL BUFFER EMULATOR VIA CALLS TO THE BLOCK DEVICE 
INTERFACE FOR DPTX. 

OPERATION. 

THE OWL INTERFACE PROGRAM IS INVOKED BY TYPING THE COMMAND 
"OWLDSC" FOLLOWED BY AN OPTIONAL ARGUMENT. THE COMMAND FORMAT IS 

OWLDSC C-FASTT 

THE "-FAST" OPTION IS 
DEFICIENCIES." 

DISCUSSED UNDER, "OWL HARDWARE 

OWLDSC RESPONDS BY REQUESTING THE USER TO EMTER THE NAME OF A 
VALID PORT TO A MAINFRAME: 

STATION NAME 

THIS PORT NAME IS ONE WHICH WAS DESCRIBED WHEN CONFIGURATION OF 
DPT* WAS PERFORMED. (SEE DPTX CONFIGURATION FOR FURTHER 
DETAILS.) 
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FUNCTION KEY MAPPING 

THE OWL-1200 TERMINAL PROVIDES EQUIVALENT FUNCTION KEYS FOR ALL 
ATTENTION KEYS ON A i?77 TERMINAL. (THE TERHS "ATTENTION ID" OR 
"AID", AND "FUNCTION KEY" ARE INTERCHANGEABLE.) THE CAPPING IS 
AS FOLLOWS: 

IBM ATTENTION ID (AID) OWL FUNCTION KEY EQUIVALENT 

SHI FT UNSKIFT 

PF 1 

PF ? 

F1 

F2 

F1 

F2 

PF 3 F3 F3 

PF 4 

PF 5 

FA 

F5 

F4 

F5 

PF 6 F6 F6 

PF 7 

PF F: 

F7 

FS 

F7 

PF 9 

PF 10 

PF 11 

F10 

FT 1 

F9 

F10 

F1 1 

PF 12 F12 F12 

TST REQ 

PA 1 

F13 

F14 

F13 

PA 2 F15 

PA 3 

CLEAR 

F16 

F14 

ENTER F16 

TWO ADDITIONAL FUNCTION KEYS ARE PROVIDED ON THE OWL-1200. 

-- RECOVER (UNSHIFT F15) : 

THIS KEY IS USED TO DISPLAY THE CURRENT COPY OF THE VIRTUAL 
BUFFER FOR THE PARTICULAR USER. A GDOD USE FOR THIS MIGHT 
3E IF THE USER MADE SOME CHANGES ON THE SCRcEN AND WANTED TO 
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RESTOPF THE ORIGINAL COPY OR IF THE USER ACCIDEWTLY HIT THE 
LOCAL CLEAR ALL KEY. (NOTE THE DIFFERENCE BETWEEN CLEAR ALL 
AND THE IBM-EQUIVALENT CLEAR, UNSHTFT F14.) 

— SEND PAGF, SEND LINE, SEND MSG: 

ANY OF THESF FUNCTION KEYS WILL CAUSE A "GRACEFUL" EXIT TO 
PRIMPS. USE OF CONTROL-P OR BREAK IS NOT RECOMMENDED SINCE 
OWLDSC IS EXECUTING IN A HALF-DUPLEX, BLOCK MODE 
ENVIRONMENT. THE SEND KEYS WILL RESTORE THE TERMINAL TO 
FULL-DUPLEX, CONVERSATIONAL MODE AND WILL ALSO DETACH THE 

TERMINAL FROM ITS EMULATION* PORT. 

THE OWL-1200 READ MODIFIED COMMAND HAS THREE DEFICIENCIES: 

1. IT CANNOT READ CHARACTERS BEFORE THE FIRST ATTRIBUTE. 

FT IT CANNOT READ CHARACTERS ON AN UNFORMATTED SCREEN. 

3. IT CANNOT READ THE 19?0'TH CHARACTER POSITION. 

TO OVERCOME THESE PROBLEMS, THE DEFAULT MODE OF OWLDSC 
A 'READ ALL' COMMAND IN RESPONSE TO A USER ATTENTION, 

WILL ISSUE 
REGARDLESS 

OF WHFTHER THF SCREEN IS FORMATTED OR NOT. THE VISUAL SCREEN AND 
THE VIRTUAL PUFFER WILL BE IDENTICAL IN THIS CASE. 

A QUICKER VERSION OF OWLDSC CAN BE RUN BY APPENDING '-FAST' TO 
THE COMMAND LINE. THIS VERSION WILL ISSUE A 'READ MODIFIED' 
OPERATION IN RESPONSE TO A USER ATTFNTION OH A FORMATTED SCREEN. 
NULLS ARE SUPPRESSED ON AN OWL READ MODIFIED COMMAND, THEREFORE, 
FIELDS CONTAINING LEADING NULLS FOLLOWED BY DATA CHARACTERS WILL 
APPEAR LEFT JUSTIFIED IN THE VIRTUAL BUFFER. ALSO, THE USER MUST 
BE AWARE OF APPLICATIONS WHERE CHARACTERS ARE INPUT ON THE SCREEN 
BEFORE AN ATTRIBUTE OR IN THE 19?0'TH CHARACTER POSITION. FOR 
UNFORMATTED SCREENS, A 'READ ALL' WILL BE ISSUED TO SOLVE 
DFFICIENCY #2 . ~ ~ 

ERROR RECOVERY 

OWLDSC WILL 
SET TO 3 ) . 

ATTEMPT 
AMONG 

A READ OPERATION 'MAXRET' 
THE REASOMS FOR A READ 

TIMES (CURRENTLY 
RETRY ARE: CONTROL 

CHARACTER DETECTED IN READ DATA STREAM; EARLY ETX DETECTED; NO 
SOU CHARACTER TO BEGIN READ MOD OPERATION; ILLEGAL CURSOR 
ADDRESS FOUND; OR AN ILLEGAL CBA ADDRFSS CORRESPONDING TO THE 
START OF A MODIFIED FIELD WAS FOUND IN A READ MOD DATA STREAM. 
IF EITHER THE READ OR READ MOD OPERATION IS UNSUCCESSFUL AFTER 
•MAVRET' TIMES, OWLDSC WILL GO INTO RECOVER MODE AND DISPLAY THE 
CURRENT COPY OF THE USER'S VIRTUAL 
(NOTE: THIS ACTION HAS THE SAME 
RECOVER KEY - F1 5) . 

PUFFER ON THE OWL SCREEN 
EFFECT AS THE USER TYPING THE 
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4.5.2 THE VBE 

THE DPTX/DSC FUNCTION IS MANAGED BY A PROCESS CALLED THE PRIME 
VIRTUAL BUFFER EMULATOR (VBE). UP 10 FOUR COPIES OF THE VBE MAY 
BE RUNNING AT ONCE,, ONE FOP EACH SYNCHRONOUS LINE WHICH IS 
OPERATING D S C THESE PROCESSES NORMALLY RUN AS PHANTOMS 
SECTION TELLS HOW TO CONFIGURE AND START UP A VBE. 

THIS 

THE VBE HAS THREF MAJOR FUNT IONS 

0 IT KEEPS THE COMMUNICATIONS TO THE HOST GOING THE VPE SPEAKS 
THF 3271 CONTROL UNIT DIALECT OF THE BINARY SYNCHRONOUS 
PROTOCOL; IT COMMUNICATES THROUGH THE BSCMAN PROCESS. SINCE 
THE HOST IS THE MASTER IN A MASTER-SLAVE RELATIONSHIP WITH THE 
VBE, THF VBE 
SPEAK UNLESS 

MUST ALWAYS 
SPOKEN TO. 

BE RESPONSIVE TO THE HOST AND CANNOT 

IT MAINTAINS THE "SCREEN IMAGE" AND CURRENT STATUS OF ALL 
VIRTUAL TERMINALS ON ITS VIRTUAL CONTROL UNITS. AT ALL TIMES 
THE SCREEN IMAGE STORED IN PRIMPS MEMORY IS KEPT CONSISTENT 
WITH WHAT THE HOST EXPECTS THF SCREEN TO LOOK LIKE. UPDATES 
TO THE SCREEN AND STATUS COME FROM BOTH THE HOST SIDE AND THE 
APPLICATION PROGRAM SIDE. 

IT TALKS TO EACH DPTX APPLICATION 
OPERATOR" OF EACH VIRTUAL TERMINAL) 

PROGRAM (THE 
TO SHOW IT NEW 

"VIRTUAL 
DATA SENT 

BY THE HOST 
APPLICATION 
NORMALLY BE 

AND TO READ THE SCREEN UPDATES "TYPED IN" BY THE 
PROGRAM. THE PROGRAMS RUNNING UNDER DSC WILL 
THE OWL EMULATOR PROGRAM OWLDSC OR THF 3270 

PASS-THROUGH PROGRAM 
APPLICATIONS. 

TCF, BUT COULD ALSO BE CUSTOMER-WRITTEN 

THE VBE ACCEPTS MESSAGES FROM THE HOST AS WOULD A 3271 CONTROL 
UNIT AND FORWARDS THEM TO THE APPROPRIATE APPLICATIONS PROGRAMS. 
IT ALSO TAKES MESSAGES GIVEN IT BY APPLICATION PROGRAMS AND SENDS 
THEM TO THE HOST WHEN THE HOST NEXT POLLS H E APPROPRIATE VIRTUAL 
TERMINALS. A VIRTUAL TERMINAL WHICH IS NOT CURRENTLY CLAIMED BY 
SOME APPLICATION PROGRAM IS CONSIDERED "POWERED OFF" BY THE VBE, 
AND CAN'T BF WRITTEN TO OR TYPED ONTO BY EITHER END 

HOST-VISIBLE DIFFERENCES 

WE'VE ATTEMPTED TO MAKE THE VBE LOOK AND BEHAVE AS MUCH AS 
POSSIBLE LIKE A SET OF 3271 CONTROL UNITS AND 3277 TERMINALS. 
HOWEVER, A FFW DIFFERENCES WERE UNAVOIDABLE BECAUSE OF THF NATURE 
OF OUR IMPLEMENTATION. 

"DEVICE BUSY" STATUS 

A SITUATION CAN ARISE IN WHICH THE HOST WISHES TO SEND A COMMAND 
TO A VIRTUAL TERMINAL BUT THE VBE D0E5N'T WANT TO ACCEPT IT 
BECAUSE TT CANNOT GET THE COMMAND TO THE APPLICATION PROGRAM 
RESPONSIBLE FOR THAT VIRTUAL TERMINAL. THIS PROBLEM CAN ARISE 
B F C A 0 S E 
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THE QUEUE WHICH THE VBE USES TO PASS MESSAGES TO ThE 
APPLICATION PROGRAM IS FULL, BECAUSE THE PROGRAM ISN'T 
CONSUMING MESSAGES AS FAST AS THE HOST IS WRITING THEM. THIS 
CAN HAPPEN IF THE HOST IS DOING A LOT OF RAPID CHAINING OF 
COMMANDS, OR IF THE APPLICATION PROGRAM TAKES A LONG TIME, TO 
PROCESS MESSAGES. "QUEUE FULL" IS USUALLY A TRANSIENT 
CONDITION WHICH CLEARS UP QUICKLY, UNLESS THE APPLICATION 
PROGRAM IS MALFUNCTIONING. 

THE VBE NEEDS SOME TEMPORARY BUFFERS TO STORE A MESSAGE TO BE 
SENT TO THE APPLICATION PROGRAM, BUT C A V T GET ENOUGH BECAUSE 
THE SYSTEM'S POOL OF FREE BUFFERS IS EMPTY. PUFFERS ARE 
DYNAMICALLY SHARED AMONG ALL DPTX PROCESSES, AND AT TIMES OF 
PEAK LOAD THERE MAY NOT BE FNOUGH FOR INDIVIDUAL LARGE 
MESSAGES. 
UP QUICKLY 

THIS IS ALSO A TRANSIENT 
AS THE LOAD FLUCTUATES. 

SITUATION WHICH WILL CLEAR 

IN EITHER OF THESE CASFS, VBE WILL PRFTEMD THAT THE VIRTUAL 
TERMINAL BEING ADDRESSED IS "BUSY", AND WILL SET EITHER THE "DB" 
STATUS BIT (DEVICE BUSY ON SELECT) OR THE "DB" AND "US" STATUS 
BITS TOGETHER (COMMAND SENT TO A BUSY DEVICE) 

ERROR RECOVERY 

A REAL 3271 CONTROL UNIT IS STRICTLY A SLAVE TO THE HOST AND WILL 
WAIT PATIENTLY IN WHATEVER STATE IT'S IN WHEN THE HOST GOES DOWN. 
THE VBF, HOWEVER, TAKES SOME LIMITED RECOVERY 
WHEN IT DETERMINES THAT THE HOST IS DOWN; 
CURRENT VIRTUAL CONTROL UNIT TO AN IDLE STATE 

ACTIONS ON ITS OWN 
IT WILL RETURN THE 

AND PRINT OUT SOME 
DIAGNOSTIC INFORMATION 

DIAGNOSTIC AND ERROR MESSAGES 

THE VPF 
OR ERROR 

PRINTS ON ITS 
CONDITIONS . 

USER TERMINAL A LOG 
ALTHOUGH THE VBE 

OF UNUSUAL 
NORMALLY 

OCCURRENCES 
RUNS AS A 

PHANTOM, THE LOG CAN BE ROUTED TO A COMMAND OUTPUT 
VBE CAN BE RUM AT A TERMINAL FOR DIAGNOSTIC PURPOSES. 

FILE OR THE 

THIS SECTION LISTS ALL MESSAGES THAT MIGHT 3E PRINTED BY THE VBE 
DURING EXECUTION. SOME OF THESF REFLECT COMMUNICATIONS ERRORS, 
SOME RECORD NORMAL BUT NOTEWORTHY OCCURRENCES, AND SOME PROVIDE 
DIAGNOSTIC INFORMATION FOR DEBUGGING THE VBE 
NEVER BE SEEN IN NORMAL OPERATION.) THE 
AFTER ENCOUNTERING ALL ERRORS EXCEPT STARTUP 

(THE LATTER SHOULD 
VBE CONTINUES TO RUN 
ERRORS (E.G., BAD 

SMLC LINE NUMBER) 

THE LIST SHOWS, IN THE LEFT MARGIN, THE NAME OF THE MODULE WITHIN 
THE VBE WHICH GFNERATES THE MESSAGE. 

EM327Q DPTX/DSC, VERSION 2.32, D4-FE8-79 
THIS IS THE NORMAL STARTUP MESSAGE 

EM3270 DPTX NOT CONFIGURED 
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THE DPTX OPTION IS CURRENTLY OFF. 
PRIMOS COMMAND LFVEL. 

THE VBE RETURNS TO 

FM3270 ILLFGAL SMLC LINE NUMBER: <N> . 
THE LOGICAL SMLC LINE NUMBER <N> GIVEN TO #EMGO IS NOT 
WITHIN THE RANGE OF 
PRIMOS COMMAND LEVEL. 

0 THROUGH 3. THE VBE RETURNS TO 

EM3270 DPTX/DSC FOR LINE <N> ALREADY OWNED BY USER #<N>. 
THERE IS ALREADY A COPY OF THE VBE RUNNING ON THE SMLC 
LINE 0FMGO WAS TOLD TO USE. THE VBE RETURNS TO PRIMOS 

EM32 70 

COMMAND LEVEL 

NAK IN CONTROL MODE 
THE HOST SENT A NAr CHARACTER WHILE THE VBE WAS IDLE. 
THIS IS A NORMAL OCCURRENCE, PUT WHICH KAY BE EVIDENCE 
OF LINE PROBLEMS OR RESPONSE TIME PROBLEMS ON THE DPTX 
SYSTEM. 

IN THF FOLLOWING MESSAGES, <MODE> IS ONE OF (CTL, RSP^ 
TXT, SEL) DEPENDING ON WHFTHER 
CONTROL UNIT IS IDLE, SENDING 
RFCEIVING COMMANDS FROM THE HOST, 

THE CURRENT VIRTUAL 
MESSAGES TO THE HOST, 
OR RESPONDING TO A 

SELECTION. 

EM3270 <MODE>: DATA SET READY 
DATA SET STATUS ON THE VBE'S LINE HAS 
READY" TO "READY". THIS HAPPENS WHFN 

CHANGED FROM "NOT 
THE LINE IS FIRST 

CONNECTED, OR WHEN A CONNECTION IS RE-ESTABLISHED, 

EM3270 <MODE>: LOST DATA SET READY 
DATA SET STATUS 
READY". THIS 
DISCONNECTED. 

HAS CHANGED FRO!* 
INDICATES THAT THE 

'READY" 10 "NOT 
LINE HAS BEEN 

EM3270 <MODE>: 
IGNORE . 

UNEXPECTED I N P U T , C0D1 : < N > , C0D2 <M>, 

THE VPF RECEIVED A COMMUNICATION 
COMMUNICATIONS PROCESS BSCMAN) 
EXPECTING OR CAN'T HANDLE RIGHT 

LINE INPUT (FROM THE 
WHICH IT WASN'T 
NOW. THE INPUT IS 

IGNORED. 
C0D2, AND 
SECTION. 

A LIST OF THE POSSIBLE VALUES OF C0D1 AND 
THEIR MEANINGS, IS GIVEN AT THE END OF THIS 

EM3270 <MODE>: HOST IS BROKEN, C0D1 :<N>, C0D2 
TO CONTROL MODE. 

<M>, RETURN 

THF VBE RECEIVED A COMMUNICATION LINE INPUT (FROM THE 
COMMUNICATIONS PROCESS BSCMAN) WHICH INDICATES THAT THE 
HOST HAS FAILED (EITHER CRASHED OR FAILING TO FOLLOW 
BISYNC PROTOCOL CONVENTIONS). THE INPUT IS IGNORED, 
AND THE VBE RETURNS THE CUR RE NTLY-ACT IVE VIRTUAL 
CONTROL UNIT (IF ANY) TO AN IDLE STATE. A LIST Of THE 
POSSIBLE VALUES OF C0D1 AND C0D2, AND 
IS GIVEN AT THE END OF THIS SECTION. 

THEIR MEANINGS, 
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EM3270 <MODF>: CAN'T GET DB'S FOR VB 
THE VBE HAS REJECTED A COMMAND 

COPY 
OR REFUSED SELECTION 

BY THF HOST BECAUSE OF A (TRANSIENT) SHORTAGE OF FREE 
BUFFERS NEEDED TO FORWARD A MESSAGE TO THE APPLICATION 
PROGRAM.- T H I S IS A NORMAL OCCURRENCE; HOWEVER, IF IT 
PFRSISTS IT MAY 
DPTX SYSTEM. 

INDICATE A MALFUNCTION SOMEWHERE IN THE 

EM3270 BAD COMMAND, SEND EOT (4900). 
THE VBE HAS REJECTED AN ILL-FORMATTED 
HOST. 

COMMAND FROM THE 

EM3270 BAD TEXT, RTYPE IS :<N>, SEND NAK. 
THE VBE HAS REJECTED AN ILL-FORMATTED COMMAND FROM THE 
HOST. 

EM32 7Q 

EM3270 

UPDATE OK, DEVICE #<N>. 
THE VBE HAS RECEIVED A VIRTUAL TERMINAL UPDATE MESSAGE 
FROM THE APPLICATION PROGRAM USING DEVICE #<N>. (<N> 
REFLECTS THE DPTCFG NUMBER OF A VIRTUAL TERMINAL.) 
THIS IS A NORMAL OCCURRENCE 

UPDATE REJECTED, DEVICE #<N>. 
THE VBE HAS DISCARDED A VIRTUAL TERMINAL UPDATE MESSAGE 
FROM AN APPLICATION PROGRAM; THE MESSAGE IS OUT OF 
DATE BECAUSE THE HOST HAS CHAMGED THE STATE OF THE 
VIRTUAL TERMINAL AFTER THE MESSAGE WAS CONSTRUCTED. 
THE PROGRAM IS INFORMED THAT ITS MESSAGE WAS THROWN 
AWAY. THIS IS A NORMAL OCCURRENCE. 

EM3270 DEVICE BUSY, SEND WACK. 
THE VBE HAS SET THE "DEVICE BUSY BIT FOR A VIRTUAL 
TERMINAL, FOR ONE OF THE REASONS LISTED IN THE 
PRECEDING SECTION, AND IS REFUSING A SELECTION OF THAT 
VIRTUAL TERMINAL. THIS IS A NORMAL OCCURRENCE; 
HOWEVER, IF IT PERSISTS IT MAY INDICATE A PROBLEM 
EITHER WITH THE APPLICATION PROGRAM USING THE DEVICE OR 
SOMEWHERE WITHIN THE DPTX SYSTEM. 

EM32/'0 MISC. SENSE/STATUS, SEND RVI. 
THE VBE HAS OTHER STATUS BITS SET THAN DEVICE BUSY" 
ALONE FOR SOMF VIRTUAL TERMINAL, AND IS REFUSING A 
SELECTION. THIS MAY INDICATE THE HOST TRYING TO SELECT 
A "POWERED-OFF ** DEVICE, OR SOME OTHER STATUS CONDITION. 
THIS IS A NORMAL OCCURRENCE; HOWEVER, IF IT PERSISTS 
IT MAY INDICATE A PROBLEM EITHER WITH THE APPLICATION 
PROGRAM USING THE DEVICE OR SOMEWHERE WITHIN THE DPTX 
SYST EM. 

EM32 70 SEND S/S MESSAGE 
THE VBE HAS SENT A STATUS MESSAGE TO THE 
OF THE VIRTUAL TERMINAL WHICH HAS JUST 
THIS IS A NORMAL OCCURRENCE. 

HOST ON BEHALF 
BEEN POLLED. 

EM32 7Q CALL RDMODR "TST REG" WAS DONE 
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THE VBF HAS JUST 
FROM THE HOST ON 

RESPONDED 
BEHALF OF 

TO A READ 
A VIRTUAL 

MODIFIED 
TERMINAL 

OR POLL 
WHICH HAD 

A "TEST REQUEST" 
NORMAL OCCURRENCE 

ATTENTION OUTSTANDING THIS IS A 

EM3270 CALL COPYR WAS "DONE". 
THE VBC HAS JUST PERFORMED A COPY 
HOST. THIS IS A NORMAL OCCURRENCE. 

COMMAND FROM THE 

CPKTAT CHKTAT, USER Q FULL 
THE VPE HAS JUST DISCOVERED THAT THE USER 'S QUEUE IS 
FULL, OR CLOSE ENOUGH 
COMMAND SEQUENCE. THIS 
HOWEVER, IF IT PERSISTS 

TO FULL TO IMPEDE A FOLLOWING 
IS A NORMAL OCCURRENCE; 

IT MAY INDICATE A PROBLEM WITH 

CHKTAT 

THF APPLICATION PROGRAM USING THE DEVICE 

CHKTAT, SET "DO" BIT 

EMCFGB 

SAME AS ABOVE. 

EMCFGB, GETBK FAILED 
THE VBE'S FIRST ATTEMPT TO FETCH A FREE BUFFER HAS 
FAILFD BECAUSE THE DYNAMIC BUFFER POOL IS COMPLETELY 
EMPTY. THIS INDICATES A MALFUNCTION tflTBIN THE DPTX 
SYSTEM. 

EMCFGB EMCfGB, WATTING FOR BSCMAN 
THE VBE HAS BEEN STARTED UP BEFORE THE BSCMAN PROCESS 
WAS PUNNING. THE VBE WILL L30P, DISPLAYING THIS 
MFSSAGE EVERY FEW SECONDS, UNTIL BSCMAN IS STARTED UP. 
SEE THE 
RUNNING 

SVSTEM 
BSCMAN. 

ADMINISTRATOR'S GUIDE FOR DETAILS ON 

HOLD HOLD: KEY IS <N> 
THE VPE IS TRYING TO RECOVER FROM A "USFR QUEUE FULL" 
CONDITION BY DOING SOME LIMITED LOCAL MESSAGE 
BUFFERING. THIS IS A NORMAL OCCURRENCE; 
IS FOR INTERNAL DEBUGGING ONLY. 

THE MESSAGE 

HOLD HOLD: OVERWRITE (<N>) 
THIS INDICATES A (NON-FATAL) BUG IN THE VBE 

LNKELM FIRST (OR) SECOND RBHA=Q (LNKELM) 
THIS INDICATES A (NON-FATAL) BUG IN THE VBE. 

LNKELM NULL PTR, FIRST (OR) SECOND RB - FATAL (LNKELM) 
THIS INDICATES A SERIOUS FAILURE SOMEWHERE IN THE DPTX 
SYST EM. 

LNKELM BAD CRRHA (LNKELM) 
THIS INDICATES A SERIOUS FAILURE SOMEWHERE IN THE DPTX 
SYSTEM. 

SENBSC BSCMAN Q FULL, WAITING 
THE QUEUE FROM THE VBE TO BSCMAN HAS BECOME FULL. THE 
VRE WILL LOOP WAITING FOR IT TO BECOME NOT FULL, 
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REPEATING THIS MESSAGE EVERY FEW SECONDS. THIS 
INDICATES A FAILURE EITHER IN THE VPE OR IN THE BSCWAN 

VBGBK 

VBGBK 

VBVTAC 

PROCESS. 

C G C T B K FAILED 
THE VBE HAS BEEN TEMPORARILY REBUFFED IN AN ATTEMPT TO 
GFT SOME FREE BUFFERS. THIS IS A NORMAL OCCURRENCE; 
HOWEVER, IF IT PERSISTS IT MAY INDICATE A FAILURE 
SOMEWHERE WITHIN THE DPTX SYSTEM 

VBGBK, WTG FREE STORE 
SAME AS ABOVE, EXCEPT THAT THE VBE IS UNABLE TO 
CONTINUE PROCESSING UNTIL IT CAN GET THE NEEDED 
BUFFERS. THE VBE WILL REPEAT THIS MESSAGE EVERY FEW 
SECONDS UNTIL FREE BUFFERS ARE AVAILABLE 

VBVTAC, FATAL ERROR IN LOADQl 
THIS INDICATES A (NON-FATAL) ERROR IN THE VBE. 
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THE FOLLOWING IS A LIST OF THE POSSIBLE VALUES OF "COD1" AND 
"COD2" AND THEIR MEANINGS. THESE CODES ARE REFERENCED IN SOME OF 
THE EM327Q ERROR MESSAGES LISTED ABOVE, AND REFLECT ERROR OR 
UNUSUAL CONDITIONS DETECTED BY THE 8SCMAN PROCESS WHTCH FOR SOME 
REASON CANNOT BE HANDLED BY THE VBE. FOR WORE DETAIL ON ANY 
CODES, REFER TO BSCMAN DOCUMENTATION. VALUES FOR COD1, COD2 ARE 
IN OCTAL . 

£OD1 C0D2 LEANING 

1 RECEIVED "END OF TRANSMISSION" (EOT) CODE. 

2 -- RECEIVED A POLL, SELECT, OR ENQUIRY (ENQ) MESSAGE. 

RECEIVED TEXT MESSAGE FROM HOST. 

RECEIVED POSITIVE ACKNOWLEDGEMENT (ACKO OR ACK1) 
FROM HOST. 

OUR TRANSMISSION HAS BEEN REJECTED, RETRIES 
EXCEEDED. 

RECEIVED BLOCK WITH CHECKSUM ERROR, RETRIES 

10 

EXCEEDED. 

RECEIVED WAIT-ACKNOWLEDGE SEQUENCE ( W A C O FROM 

11 

H O S T , R E T R I E S EXCEEDED. 

R E C E I V E D REVERSE INTERRUPT SEQUENCE ( R V I ) FROM 

12 

HOST. 

THE PHYSICAL COMMUNICATIONS LINE IS CONNECTED. 

1? THE PHYSICAL COMMUNICATIONS LINE IS DISCONNECTED. 

12 THE MODEM "SIGNAL QUALITY DETECT" BIT HAS CHANGED 
TO "OFF" (VARIOUS MEANINGS DEPENDING ON MODE M ) . 

12 THE MODEM "SIGNAL QUALITY DETECT" BIT HAS CHANGED 
TO "ON" (VARIOUS MEANINGS DEPENDING ON MODEM). 

13 HOST HAS TIMED OUT WHEN IT SHOULD HAVE RESPONDED TO 
A TRANSMISSION, RETRIES EXCEEDED. 

15 WE HAVE BEEN TOO SLOW I N RESPONDING TO THE H O S T ' S 
PREVIOUS T R A N S M I S S I O N (TWO-SECOND GRACE P E R I O D 
E X P I R E D ) . 

13 A TRANSMISSION HAS FAILED (COJLD BE SMLC, MODEM, 
CABLE OR CONFIGURATION PROBLEMS). 

14 RFCEIVED OUT-OF-SEQUENCE ACK FROM HOST, RETRIES 
EXCEEDED. 

14 RECEIVED UNINTERPRETA3LE 3SC TEXT FROM HOST 
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14 WE GAVE BSCMAN PROCESS A BAD CONFIGURATION ORDER 

14 

14 

RECEIVED UNINTERPRETA3LE BSC TEXT FROM HOST. 

RECEIVED A NEGATIVE ACKNOWLEDGEMENT (NAK) FROM HOST 

16 

WHILE THE LINE WAS IDLE. 

RECEIVE OVERRUN: RECEIVED LARGER TEXT MESSAGE FROM 

16 

HOST THAN EXPECTED; MESSAGE LOST 

TRANSMIT UNDFRRUN. 

16 LOST SMLC STATUS. 

16 

1 h 

TRANSMIT DATA NOT AVAILABLE. 

INPUT TEXT FROM HOST LOST,, LACK OF BUFFER SPACE. 
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PRlMOS INITIALIZATION ERROR MESSAGES 

5.1 DISK ROOT ERROR MESSAGES 

THE FOL 
BOOT, T 
INITIAL 

LCWIN 
HE P 
IZATI 

G LISTS 
RIMOS PR 
ON SEGUE 

ALL E 
ELOAD 
NCES. 

RROR H 
ER ('PR 

THE M 

ESSAGES 6.EN 
IMOS») AND T 
AJORITY OF 

ERAT 
HE P 
THE 

ED BY 
RIMOS AN 
CONFIG 

THE DISK 
D NETWORK 
MESSAGES 

ARE FATAL, AND CAUSE CONFIGURATION TO TERMI 
MESSAGES WHICH DO.NOT COME FROM THE PRELOADER (' 
THAT PRIMOS II RE~BOOTED AGAIN FROM THE CONTR 

NATE . 
PRIMOS ' > 
OL PANE 

ANY ERROR 
, REQUIRE 
L (I.E ., 

START OVER FRO!*! THE BEGINNING). DISK 300T ERRORS THE DISK 
BOOTSTRAP PROGRAM, BOOT, HAS BEEN CHANGED T3~ CATCH MORE ERRORS 
AND TO EITHER HALT WITH AN ERROR CODE IN THE CONTROL PANEL DATA 
LIGHTS OR TO PRINT AN ERROR MESSAGE. THE ADDITIONAL CHECKS 
INCLUDE PUNNING IN MACHINE CHECK MODE, CHECKING UP TO 64K WORDS 
OF MEMORY AND A MULTI-RECORD CONSISTENCY CHECK. 

THE DISK BOOT, 
READ IN BY THE 

BOOT, OPERATES IN TWO STEPS 
CONTROL PANEL BOOT,. CPBOOT. 

ONLY ONE RECORD IS 
THIS RECORD IS ONLY A 

DISK INPUT ROUTINE THAT LOADS THE REST OF THE DISK BOOT. BOOT 
THEN INITIALIZES THE SYSTEM CONSOLE AND TYPES 'PHYSICAL DEVICE^'. 
AFTER THE PHYSICAL DEVICE NUMBER IS TYPED BY THE USER, BOOT 
ATTEMPTS TO FIND 
TRANSFERS CONTROL 

AND LOAD 
TO DOS. 

THE APPROPRIATE DOS INTO MEMORY AND 

ERRORS DFTECTED WHILE_LOADIHG_BDOT USING ITS OWN FIRST RECORD 
WILL CAUSE A HALT*" WITH AN ERROR CODE IN THE CONTROL PANEL DATA 
LIGHTS. THE ERRORS CHECKFD AND PUT INTO THE LIGHTS AT THIS STAGE 
WILL BE: 

ERROR OCTAL U IN LIGHTS 

P A R I T Y 
M A C H I N E C H E C K 

100 
101 

BAD DEVICE TYPE 
BAD STATUS OPTION B, B ', 
STORAGE MODULE, DISKETTE 

103 

104 
BAD RECORD ID - BAD CRA (HIGH-LOW) 
INCOMPATIBLE BOOT RECORDS 

105 
106 

ONCE THE BOOT IS COMPLETELY LOADED AND ITS CONSISTENCY HAS BEEN 
VERIFIED, THEN ALL ERRORS (WITH THE EXCEPTION OF BAD DEVICE TYPE, 
103) WILL CAUSE A MESSAGE TO BE PRINTED AT THE SYSTEM CONSOLE. 
THIS WILL BE FOLLOWED BY THE 'PHYSICAL DEVICE^' PROMPT 

5.1.1 PARni_£KgOg-J:!Jg-g^£HINE_CHiCK_ERRgRg_10Q^_101 

PARITY AND MACHINE CHECK ERRORS ARE CAUGHT 
ADDRESS INFORMATION IS NOT AVAILABLE ON H E 

BY THE HARDWARE 
P100, P20Q OR P30U 

ADDRESS AND 
STATUS WORD 

OTHER INFORMATION CAN 
ON THE P4 00 OR P500. 

3E FOUND IN THE DIAGNOSTIC 

IF A PARITY OR MACHINE CHECK ERROR OCCURS 4 HILE.LOADING_IHE_BOOT 
PROGRAM ITSELF, THEN A HALT WILL OCCUR WITH~THE CODE 100 OR 101 
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RESPECTIVELY IN THE CONTROL PANEL DATA LIGHTS 

OTHERWISE, AFTER THE MEMORY TFST, THE ERROR MESSAGES, 'PARITY 
ERROR 1, OR, 'MACHINE CHECK 1, WILL BE PRINTED FOLLOWED BY THE 
'PHYSICAL DEVICES' PROMPT. IF THE ERRORS PERSIST, THE MESSAGES 
PERSIST. 

5.1.2 BAD DEVICE TYPE, 193 

THE BAD DEVICE TYPE CODE WILL 
DEVICE TYPE OF 7 IS DETECTED. 

APPEAR IN THE DATA LIGHTS IF 

5.1.3 BAD STATUS, 104 

WHENEVER BAD STATUS IS DECTECTED DURING THE FIRST PHASE OF 
LQADING_THE_BOOT_PROGRAM_IISELF, A HALT OCCJRS WITH THE CODE 104 
IN THE CONTROL PANEL DATA LIGHTS. THE STATUS IS STORED IN 
LOCATION 40 (OCTAL) . 

IF A BAD STATUS IS DETECTED WHILE LOADING DOS, THE MESSAGE 'BAD 
STATUS' IS PRINTED FOLLOWED BY THE STATUS WORD 

5.1.4 BAD RECORD ID, 105 

AS EACH RECORD IS READ, THE RECORD ADDRESS REQUESTED IS CHECKED 
AGAINST THE ADDRESS OF THE RECORD READ AS FOUND IN THE RECORD 
ITSELF. IF THESE ADDRESSES DO MOT MATCH, THEN A HALT WILL OCCUR 
WITH THE CODE 105 IN THE CONTROL PANEL DATA LIGHTS. THE 
REQUESTED ADDRESS IS IN LOCATIONS 723 AND 724 OCTAL AND THE 
ADDRESS IN THE RECORD IS IN L0CATI0N5 760 AMD 761 OCTAL. 

WHEN SEARCHING FOR OR LOADING DOS, A MESSAGE WILL BE PRINTED 'BAD 
RECORD ID, RRRRRR RRRRRR FFFFFF FFFFFF', WHERE THE R'S ARE TWO 
WORDS OF REQUESTED OCTAL ADDRESS AND THE F'S ARE TWO WORDS OF 
FOUND OCTAL ADDRESS. THE 'PHYSICAL DEVICE^' PROMPT IS ISSUED 
AGAIN AT THE SYSTEM CONSOLE 

5.1.5 INCOMPATIBLE BOOT RECORDS, 106 

THE FIRST AND SECOND RECORDS ARE CHECKED TO SEE IF THEY COME FROM 
THE SAME VERSION OF THE BOOT PROGRAM. THEY MAY COME FROM 
DIFFERENT VERSIONS IF 
READS FROM UNIT ONE 
THE NEW BOOT GETS ITS 

AN OLD (CONTROL PANEL) CPBOOT WHICH ALWAYS 
GETS THE FIRST RECORD OF A NEW (DISK) BOOT. 
SECOND RECORD FROM THE UNIT DESIGNATED BY 

SWITCHES 8 AND 9. THE SECOND AND SUBSEQUENT RECORDS MAY 
THEREFORE COME FROM A DIFFERENT VERSION OF ROOT. IF SUCH AN 
INCOMPATIBILITY IS RECOGNIZED, THEN THE iOOT PROGRAM WILL HALT 
WITH A 106 OCTAL IN THE DATA LIGHTS. 

5.1.6 'FILE' NOT FOUND 

IF THE REQUIRED VERSION OF DOS OR THE DOS UFD IS NOT ON THE 
REQUFSTED PHYSICAL DEVICE, TJH_EJj THE MESSAGE, "'FILE' NOT FOUND", 
WILL BE PRINTED, WHERE 'FILE' IS THE NAME OF THE REQUESTED FILE. 
THE 'PHYSICAL DEVICE=' PROMPT IS ISSUED AGAIN AT THE SYSTEM 
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CONSOLE. 

5.1.7 MEMORY TEST FAILURE 

WHILE TESTING THE MEMORY. IF THE TEST PATTERN WRITTEN AND THEN 
SUBSEQUENTLY READ BACK DOES NOT HATCH, THEN A MESSAGE WILL BE 
PRINTED, 
'MEW TEST MISMATCH LOC XVXXXX', WHERE XXXXXX IS THE LOCATION OF 
THE WORD BEING TESTED. DURING MEMORY TEST, IF EITHER A PARITY 
ERROR OR A MACHINE CHECK IS DETECTED, THEN THE ADDRESS OF THE 
WORD BEING TESTED WILL BE PRINTED FOLLOWED 3Y THE MESSAGE 'PARITY 
ERROR * 
ISSUED 

OR 'MACHINE 
AGAIN AT THE 

CHECK 1. THE 
SYSTEM CONSOLE 

'PHYSICAL DEVICE=' PROMPT IS 

5.1.8 HALTS 

UNDER CERTAIN UNUSUAL CIRCUMSTANCES (HARDWARE OR SOFTWARE 

MALFUNCTION) 
INSTRUCTION) 

PRIMOS WILL HALT (AFTER HAVING EXECUTED A HLT 

THE HALTS THAT ARE RELATED TO HARDWARE ARE CALLED CHECKS. (FOR A 
COMPLETE DISCUSSION OF CHECKS IN THE P400, SEE MAN279B.) WHEN 
PRIMOS HALTS DUE TO A CHECK OF SOME KIND. AM ADDRESS (OCTAL) IS 
LEFT IN THE ADDRESS LIGHTS ON THE CONTROL PANEL. 

CODED HALT. 

FOR OTHER HALTS (SOFTWARE RELATED), A LOAD MAP OF PRIMOS 
(M RINGO) AND THE CONTENTS OF THE ADDRESS LIGHTS ARE USED TO 
DETERMINE THE LOCATION OF THE HALT 

5.1.8.1 CHECKS 

CHECKS INDICATE 
CONDITIONS THAT 

VARIOUS (AND SOMETIMES SERIOUS) 
HAVE OCCUR ED IN THE HARDWARE. 

EXCEPTIONAL 
WHEN A CHECK 

OCCURS, FOUR WORDS OF INFORMATION (PB HIGH, PB 
MODALS) ARE SAVED IN A CHECK_HEADER AND CONTROL 
THE WORD FOLLOWING THE CHECK HEADER. THE CHECK 

LOW, KEYS, AND 
IS TRANSFERRED TO 
HEADERS ARE WIRED 

DOWN IN THE SEG4 MODULE, AND HENCE CAN BE EXPECTED NOT TO MOVE 
CURRENTLY DEFINED CHECKS ARE: 

SYMBOL HEADER 

PWRFL 200 

HALT DESCRIPTION 

206 POWER FAILURF 
MEMPA_ 270 277 UNCORRECTED MEMORY PARITY ERROR 
MCHK_ 700 306 MACHINE CHECK 
MMOD 310 316 MISSING MEMORY MODULE 

5.1.8.2 MEMORY ERRORS 

THE FOLLOWING ARE HALT LOCATIONS IN PRIMOS WHEN 
OCCUR: 

MEMORY ERRORS 

SYMBOL DESCRIPTION 
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BDMEM_ BAD MEMORY AT COLD START. THE PAGE IS AUTOMATICALLY 
MAPPED OUT BY DEPRESSING THE. START SWITCH ON THE 
CONTROL PANEL. THE HALT IS IN SEG14. 

PIEMPA SEE CHECKS (ABOVE). 

MMOD SEE CHECKS (ABOVE) 
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5.2 PRELOADER ('PRIMOS') ERROR MESSAGES 

5.2.1 <FILE-SYSTFM-ERROR-HESSAGE> CMDNCQ (PRIMOS) 

A FILE SYSTEM ERROR WAS ENCOUNTERED BY THE PRELOADER WHILE 
ATTEMPTING TO ATTACH TO CMDNCG. 

5.2.2 <FILE-SYSTEM-ERROR-MESSAGE> C_PRMO (PRIMOS) 

A FILE SYSTEM ERROR (OTHER THAN FILE NOT FOUND) WAS ENCOUNTERED 
BY THE PRELOADER WHILE ATTEMPTING TO OPEN THE FILE C_PRMO FOR 
COMMAND INPUT. 

5.2.3 FIRST COMMAND MUST BE CONFIG 

THE COWHAND TYPED IN RESPONSE TO THE 'PLEASE ENTER CONFIG' PROMPT 
OR THE "FIRST EXECUTABLE COMMAND IN C_PRMO IS NOT THE COMMAND 
CONFIG. 

5.2.4 <FILE-SYSTEM-ERROR-MESSAGE> <CONFIG-FILE> (PRIMOS) 

A FILE SYSTEM ERROR WAS ENCOUNTERED BY THE PRELOADER WHILE 
ATTEMPTING TO OPEN THE CONFIGURATION FILE <CONFI6-FILE>. 

5.2.5 MISSING NTUSR, PAGDEV, OR CQMOEV , 

THE CONFIGURATION DATA FILE DID NOT SPECIFY THESE REQUIRED 
PARAMETERS. 

5.2.6 ILLEGAL PAGDEV 

THE DEVICE SPECIFIED FOR PAGING IS NOT A LEGAL PAGING DEVICE. 

5.2.7 USE <d\/ttO> FOR PAGfNG? 

THE DISK <DVNO> HAS BEEN SPECIFIED AS THE PAGING DEVICE, BUT IS 
FORMATTED AS A STANDARD PRIMOS DISK. A REPLY OF 'YES' IS 
REQUIRED TO ENABLE PAGING ACTIVITY ON <DVNO>. 

5.2.8 ILLEGAL COMDEV 

THE DEVICE SPECIFIED FOR THE COMMAND DEVICE IS NOT LEGAL. 

5.2.9 ILLEGAL ALTDEV 

THE DEVICE SPECIFIED AS THE ALTERNATE PAGING DEVICE IS NOT LEGAL. 

5.2.10 <FILE-SYSTEM-ERROR-MESSAGE> PRNNNN (PRIMOS) 

A FILE SYSTEM ERROR WAS ENCOUNTERED BY THE PRELOADER WHILE 
ATTEMPTING TO OPEN OR READ THE INDICATED PRNNNN FILE. 
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5.2. 11 END OF FILE MISSING 'GO' CMND (PRPIOS) 

THE CONFIGURATION DATA FILE DOES NOT INCLUDE A GO DIRECTIVE AS 
REQUIRED. 

5.2.12 TFIOS ERROR 

AN I/O ERROR OCCURRED WHILE PRELOADING THE PAGING DEVICE. 

5.2.13 TOO MANY BAD SPOTS IN •BADSPT' C8ADSPS) 

NUMBER OF BAD SPOTS ENTRIES IN THE FILE BADSPT EXCEEDS 16. 
PR2MOS SUPPORTS A MAXIMUM OF 16 BAD SPOTS IN BOTH PRIMARY AND 
ALTERNATE PAGING PARTITIONS. 

5-2.14 INCORRECT 'BADSPT' FILE FORMAT C3ADSPS) 

THE FILE BADSPT HAS AN INCORRECT FILE FORMAT. FOR EXAMPLE: 
STARTING ADDRESS (SA) OF THE SAVED FORMAT FILE IS NOT EQUAL TO 
'1CJOG. 

5.2.15 BAD RECORD ADDRESS IS LESS THAN 16 (BADSPS) 

A BAD RECORD IS FOUND TO HAVE AN ADDRESS LESS THAN OR EQUAL TO 
16. THE FIRST 16 RECORDS OF A PARTITION CONTAINS THE MFD, BOOT, 
AND OTHER SPECIAL FILE. 

5.2.16 SUM OF BAD SPOTS ON THE PRIMARY AND ALTERNATE PAGING 
DEVICE EXCEEDS 16 

PRTM.-P5 SUPPORTS A MAXIMUM OF 16 DEFECTIVE TRACKS (BAD SPOTS) -ON 
BOTH PRIMARY AND ALTERNATE PAGING PARTITIONS. 
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5.3 PRIMOS JNITIIALIZATION ERROR MESSAGES 

5.3.1 NTUSR+NPUSR+NRUSR TOO BIG (AINIT) 

THE NUMBER OF TERMINAL PLUS PHANTOM PLUS REMOTE USERS EXCEEDS THE 
MAXIMUM NUMBER OF CONFIGURABLE USERS. 

5.3.2 NRUSR INVALID (AINIT) 

THE NUMBER OF REMOTE USERS SPECIFIED 3V AN NRUSR DIRECTIVE 
EXCEEDS THE MAXIMUM NUMBER OF CONFIGURABLE REMOTE USERS (40, 
DECIMAL 3 2 ) . 

5.3.3 NTUSR, NPUSR, OR NRUSR INVALID (AINIT) 

THE VALUE OF NTUSR, NPUSR, OR NRUSR IS INCORRECT. 

5.3.4 SEEK FAILURE ON PAGDEV (AINIT) 

THE INITIAL SEE< TO CYLINDER 0 ON THE PAGING DEVICE FAILED. 

5.3.5 SEFK FAILURE ON ALTDEV (AINIT) 

THE INITIAL SEEK TO CYLINDER D ON THE ALTERNATE PAGING DEVICE 
FAILFD. 

5.3.6 <FILE-SYSTEM-MESSAGE> CAN'T ATTACH TO CMDNCO (AINIT) 

A FILE SYSTEM ERROR WAS ENCOUNTERED WHILE ATTEMPTING TO ATTACH TO 
CMDNCO FOR USER 1 . 

5.3.7 INVALID CONFIG COMMAND: <XXXXXX> (A I >l IT ) 

THE DIRECTIVE <XXXXXX> IN THE CONFIGURATION DIRECTIVE FILE IS NOT 
A RECOGNIZED CONFIGURATION DIRECTIVE. 

5.3.8 BAD <CMND> PARAMETFR (AINIT) 

ONE OR MORE OF THE PARAMETERS SPECIFIED FOR THE CONFIGURATION 
DIRECTIVE < C M N D > IS INVALID. 

5.3.9 BAD LINE # IN AMLBUF CMND (AINIT) 

AN AMLBUF DIRECTIVE SPECIFIES AN INVALID LINE NUMBER. 

5.3.10 RAD DMQ A_MLC CONFIGURATION (AINIT) 

A DMG BUFFER SIZE IN AN AMLBUF DIRECTIVE WAS TOO LARGE OR NOT 
EQUAL TO A POWEF OF ?. 
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5.3.11 BAD LINE # IN ASRRUF CMND (AINIT) 

AN ASRRUF DIRECTIVE SPECIFIED AN INVALID LIME NUMBER. 

5.3.12 FILUNT INVALID fAINIT) 

THE FILUNT DIRECTIVE SPECIF1FS INCORRECT INFORMATION FOR PROPER 
CONFIGURATION. 

5.3.13 TERMINAL I/O BUFFERS TOO LARGE (AINIT) 

THE TOTAL SIZE OF THE TERMINAL I/O BUFFERS EXCEEDS 3?K WORDS. 

5.3.14 SMLC CTRLR g OUT OF RANGE (AINIT) 

AN SMLC DIRECTIVE SPECIFIES AN INVALID CONTROLLER NUMBER. 

5.3.15 SMLC LINE tt OUT OF RANGE (AINIT) 

AN SML C DIRECTIVE SPECIFIES AN INVALID LINE NUMBER. 

5.3.16 RESTART PLEASE 

THIS MESSAGE APPEARS FOLLOWING ANY ERROR MESSAGE PRINTED BY THE 
PRIMOS INITIALIZATION LOGIC (AINIT). THE SYSTEM WILL HALT THE 
LOCATION BOOTD_ IN SEGMENT 6. PRIMPS II MUST BE RELOADED. THE 
OFFENDING DIRECTIVE IN THE CONFIGURATION DATA FILE MUST BE 
CORRECTED. 

574NEIWgRK_INIIIALIZATION_ER£QR_MESSAGES 

5.4.1 NETWORK NOT CONFIGURED (AINIT) 

THIS MESSAGE IS NO LONGER ISSUED. 

5iti?_NEIWQRIL_£QLB_SIA3I-ERROR_2CSS&£E£ 

.4.3 <FILE-SYSTEM-FRROR-tfESSAGE> NETCON (AINIT) 

A FILE SYSTEM ERROR HAS OCCURRED WHILE OPENING OR READING THE 
NETWORK CONFIGURATION FILE. 

5.4.4 BAD NETCON FILE (AINiT) 

THE NETWORK CONFIGURATION FILE HAS AN ILLEGAL FORMAT. RECREATE 
THE NETWORK CONFIGURATION FILE USING THE MOST RECENT VERSION OF 
N E T C F G . 
TOO MANY SMLC 'S (AINIT) 
TOO MANY RING NODES (AINIT) 
TOO MANY IPC'S (AINIT) 

THE NETWORK CONFIGURATION REQUIRES MORE TABLE SPACE THAN EXISTS 
IN THE OPERATING S Y S T E M . THESE ERRORS CAN ONLY BE GENERATED IF 
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THE.'" '-NOCHECK'• OPTION WAS USED WITH THE EXTERNAL COMMAND NETCFG. 
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6 CONFIGURATION DIRECTIVES 

FOLLOWING THE ABOVF SEQUENCE, THE PRELOADER EITHER 
OLD-STYLE CONFTG COMMAND Ok HAS THE NAME OF 
CONTAINING NEW-STYLE CONFIGURATION DIRECTIVES. 

HAS READ AN 
A DATA FILE 

THE FOLLOWING 
DESCRIBES 
ORDER. 

ALL POSSIBLE CONFIGURATION DIRECTIVES IN ALPHABETICAL 

CORRESPONDENCE TO CURRENT CONFIG 
APPROPRIATE. DIRECTIVES (WHICH 
LITERAL STRINGS ARE SHOWN IN UPPER 

PARAMETERS IS NOTED WHERE 
CANNOT BE ABBREVIATED) AND 

CASE. "SYNTACTIC VARIABLES ARE 
SHOWN IN 
OPTIONAL 
DEFAUL TS, 

LOWFR-CASE 
PARAMETERS 

WHICH OCCUR 

AND ENCLOSED IN ANGLE BRACKETS ( < > ) . 
ARE ENCLOSED IN SQUARE BRACKETS ( U ) . 

IF THE DIRECTIVE IS NOT SPECIFIED OR IF A 
PARAMETER IS OMITTED, ARE UNDERLINED. THE CONFIGURATION 
DIRECTIVES CAN APPEAR IN THE CONFIGURATION DATA FILE IN ANY ORDER 
WITH THE EXCEPTION OF THE 'GO' DIRECTIVE, WHICH MUST BE THE LAST 
DIRECT1VF IN THE CONFIGURATION DATA FILE. 

ALL NUMERIC PARAMETERS ARE IN OCTAL UNLESS OTHERWISE SPECIFIED. 

6.1 ABBREV -- GLOBAL EN ABLE/DISABLE OF ABBREV 

ABBREV YES NO 

THIS DIRECTIVE CONTROLS THE USAGE OF THE NEW INTERNAL COMMAND 
ABBREV. 'YES' IS THE DEFAULT, WHICH ALLOWS USERS TO USE ABBREV. 
SPECIFYING 'NO' WILL PREVENT AY USERS FROM USING ABBREV. THIS 
DIRECTIVE IS USED TO SET THE FIGCOM VARIABLE ABBRSW. 

£zl_AJJO£y_--J>PECIFYJ^ 

ALTDFV <DVNO> C<RECORDS>D 

<DVNO> IS THE DEVICE NUMBER OF THE DISK TO BE USED AS AN 
ALTERNATE PAGING DEVICE. A <DVNO> OF 0 IS MOW ACCEPTABLE. THIS 
DIRECTIVE CORRESPONDS TO THE OLD-STYLE CONFIG PARAMETER 4/<DVNO>. 

THE OPTIONAL PARAMETER <RECORDS> SPECIFIES THE 
ALTERNATE PAGING DEVICE. <RECORDS> IS INTERPRETED 
POSITIVE INTEGER AND MUST BE GREATFR THAN ZERO. IF 

SIZE OF THE 
AS A 16-BIT 
THE <RECORDS> 

PARAMETER IS ALSO SPECIFIED ON THE PAGDEV DIRECTIVE, THE SUM OF 
THE TWO <RECORDS> PARAMETERS IS USED TO CALCULATE NSEG — THE 
TOTAL NUMBER OF SEGMENTS IN THE SYSTEM. 

NOTE: THE ALTERNATE PAGING DEVICE WILL BE USED FOR PAGING ONLY 
IF THE SIZE OF THE PRIMARY PAGING DEVICE (PAGDEV) IS SET WITH THE 
<RECORDS> PARAMETER — SEE DESCRIPTION OF PAGDEV DIRECTIVE 

6.3 AM.LBUF — SET TERMINAL I/O BUFFER SIZES 

AMLBUF <LINE> L<IRUFSZ>1 C<OBUFS7>D C<DV1QSIZ>3 

THE TERMINAL INPUT AND OUTPUT RUFFFRS FOR Av(LC LIME NUMBER <LINE> 
ARE SET TO THE NUMBER OF WORDS GIVEN BY <I3UFSZ> AND <OBUFSZ>. 
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FOR SYSTEMS WITH DMQ AMLC CONTROLLERS, <DMQSIZ> CAN BE USED TO 
SPECIFY THE SIZE OF THE DMQ SUFFER FOR THE LINE. OMITTING 
<IBUFSZ>, <OBUF5Z>, OR <DMQSIZ> OR SPECIFYIMG 0 WILL RESULT IN NO 
CHANCE TO THE DEFAULT BUFFER SIZF. A 'TERMINAL I/O BUFFERS TOO 
LARGE' MESSAGE WILL RE PRINTED IF THE TOTAL SIZE OF THE I/O 
BUFFERS (NOT INCLUDING THE DMQ BUFFER SIZES) IS MADE TO EXCEED 
32K WORDs7~~A 'BAD LINE # IN AMLBUF CMND ' MESSAGE WILL BE PRINTED 
IF <LINE> IS LESS THAN 0 OR GREATER THAN THE NUMBER OF LINES 
CONFIGURED FOR THE SYSTEM. A 'BAD DMQ 
MESSAGE WILL RE PRINTED IF A DMQ BUFFER SIZE 
OF 2 IS SPECIFIED OR IF THE T O T H SIZE OF 

AMLC CONFIGURATION' 
THAT IS NOT A POWER 
THE I/O BUFFERS PLUS 

DMQ BUFFERS EXCEEDS 6AK WORDS. 

THE DEFAULT BUFFER SIZES ARE 200, 300, AND 4 0 (DECIMAL 128, 192, 
3?) . 

6.4 AMLDIM -- SET AMLC EVENT TIMERS 

THE AMLTIM DIRECTIVE IS EMPLOYED TO CONTROL SOME OF THE VARIABLE 
EVENT TIMERS WITHIN THE AMLC PROCESS. THE SYNTAX FOR THE 
DIRECTIVE IS: 

AMLTIM C<TIC<S>3 C< DI SC TI ME > J C<GRACETIME>3 

THE <TICKS> ARGUMENT IS THE NUMBER OF TENTHS OF A SECOND OF THE 
FREQUENCY FOR PERFORMING CARRIER CHECK OPERATIONS. AT THE END OF 
EACH PERIOD, THE AMLC PROCESS CHECKS FOR CARRIER LOSS ON LINES, 
AND, IF A LOSS HAS OCCURED, WILL FORCE THE LINE'S DATA TERMINAL 
READY (DTR) SIGNAL TO THE MODEM TO GO INACTIVE UNTIL THE NEXT 
SAMPLE PERIOD. THIS EFFECTIVELY CAUSES THE MODEM TO DISCONNECT 

^ THE INCOMING TELEPHONE LINE. THE PERIOD INDICATED FOR THIS TIME 
ALSO SERVES A RASE CLOCK FOR THE OTHER CARRIER OPERATIONS 
DESCRIBED BELOW. THE DEFAULT VALUE IS 2, I.E., 0.2 SECONDS. THE 
VALUE SPECIFIED MUST BE GREATER THAN ZERO 

THE <DISCTIME> ARGUMENT IS THE NUMBER OF TENTHS OF SECOND OF 
THE FREQUENCY FOR FORCING DTR SIGNAL TO THE MODEM TO GO INACTIVE 
ON THOSE LINES WHICH DO NOT HAVE CARRIER PRESENT. THIS IS DONE 
FOR ROBUSTNESS OF THE MODEM AND THF INCOMING LINES. THE DEFAULT 
VALUE FOR THIS ARGUMENT IS 180-0 (DECIMAL), I.E., THREE MINUTES. 
SPECIFYING A VALUE OF ZERO WILL DISABLE THIS FEATURE. THE VALUE 
SPECIFIED, IF NOT ZERO, MUST NOT BE LESS THAN THE <TICKS> 
ARGUMENT AND 
ARGUMENT. 

I TRUNCATED TO THE NEAREST MULTIPLE OF THAT 

THE <GRACETIME> ARGUMENT IS THE NUM3ER OF TENTHS OF A SECOND OF 
THE GRACE PERIOD FOR TERMINAL LINES WHICH HAVE AN ACTIVE CARRIER, 
BUT ARE NOT CONNECTED TO L066ED-IN PROCESSES. THIS ARGUMENT IS 
EFFECTIVELY THE MINIMUM TIME THAT THE LINE IS ALLOWED TO 
ESTABLISH ITSELF WITH A LOGGED-IN PROCESS. THE ACTUAL GRACE 
INTERVAL WILL VARY RANDOMLY FROM THE TIME SPECIFIED BY THIS 
ARGUMENT TO TWICE THE TI^E OF 
FOR THIS ARGUMENT IS ZERO, I.E., 

THE ARGUMENT. THE 
IT IS DISABLED. 

DEFAULT VALUE 
SPECIFYING A 
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VALUE OF 7ERO WILL DISABLE THIS FEATURF. 
NOT ZERO, MUST NOT BE LESS THAN THE 

THE VALUE SPECIFIED, IF 
<TICKS> ARGUMENT AND IS 

TRUNCATED TO THE NEAREST MULTIPLE OF THAT ARGUMENT 

"673 AMLCLK --SET AMLC BAUD RATE CLOCK 

THE AMLCLK DIRECTIVE IS USED TO SET THE SOFTWARE PROGRAMMABLE 
BAUD-RATE CLOCK IN THE AMLC HARDWARE. THE SYNTAX OF ThE AMLCLK 
DIRECTIVE IS: 

AMLCLK <BAUDRATF> 

THE <BAUDRATF> ARGUMENT SPECIFIES THE DESIRED BAUD-RATE FOR THE 
PROGPAMABLE CLOCK IN THE AMLC HARDWARE. THE VALUE SPECIFIED MUST 
NOT BE LESS THAN 100 (DECIMAL) NOR GREATER THAN 9600 (DECIMAL). 
THIS OPERATION WAS PREVIOUSLY 
"AMLCLK" IN THE AMINIT MODULE 

PERFORMED BY CHANGING THE VARIABLE 

6.6 ASRATE -- SET SYSTEM CONSOLE BAUD R^TE 

ASRATE <CTRL> 

<CTRL> SPECIFIES THE BAUD RATE OF THE SYSTEM CONSOLE AS FOLLOWS: 

110 
1010 
2010 

110 BAUD 
300 BAUD 

1200 BAUD 
3410 96 00 BAUD 

THIS DIRECTIVE IS EQUIVALENT TO (AND WILL OVFRRIDE) THE 
B-REGISTER SETTING OF * COLDS 
ASRATE DIRECTIVE IS OMITTED 
CONTROLLER THF SPEED OF THE 

THE DEFAULT VALUE IS 110. IF THE 
AND THE SYSTEM INCLUDES A SOC 

SYSTEM CONSOLE (USER 1) WILL BE THE 
SAME AS IT WAS UNDER PRIMOS II 
hAS AN OPTION-A CONTROLLER. 

THIS IS NOT TRUE IF THE SYSTEM 

6.7 ASRBUF -- SET ASR TERMINAL I/O BUFFER SIZE 

ASRBUF <LINE> C<IBUFSZ>3 r<08UFSZ>T 

THE TERMINAL INPUT AMD 
NUMBER OF WORDS GIVEN 

OUTPUT BUFFERS FOR THE ASR ARE SET TO THE 
BY <IBUFSZ> AND <OBUFSZ>. OMITTING 

<IBUFSZ> OR <0PUFS7> OR SPECIFYING 0 WILL RESULT IN NO CHANGE TO 
THE DEFAULT BUFFER SIZE. A 'TERMINAL I/O BUFFERS TOO LARGE' 
MESSAGE WILL BE PRINTFD IF THE TOTAL SIZE OF THE I/O BUFFERS 

T7K~ (INCLUDIN6 AMLC BUFFERS) EXCEEDS 32K WORDS. A 
ASRBUF CMND' MESSAGE WILL BE PRINTED IF <LiNE> 
BUFFER SIZES ARE 200 AND 300 (DECIMAL 128 AND 192) 

•BAD 
IS NOT 

LINE U IN 
0. DEFAULT 
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6.£ COMDEV -- SPECIFY COMMAND DEVICE 

COMDEV <DVNO> 

<DVNO> SPECIFIES THE DEVICE ON WHICH THE SYSTEM UFD CMDNCQ 
RFSIDES. THE COMMAND DEVICE MUST BE SPECIFIED, EITHER WITH THE 
COMDFV DIRECTIVE OR WITH />~~CONFIG DIRECTIVE. THIS DIRECTIVE 
CORRESPONDS TO CONFIG PARAMETER ?/<DVNO>. 

6j.2_CONf I6_ir_S£ECIFY_C0NFIGyRAT 10N_P AR AMEJE RS 

CON'FIG <NTUSR> <PAGDEV> <COMDEV> C<OTHER PARMS>3 

WITH THE EXCEPTION OF <NODE> (WHICH IS NO LONGER VALID 
OLD-STYLE CONFIG DIRECTIVE), AN OLD-STYLE CONFIG DIRECTIVE CAN BE 
INCLUDED ANYWHERE IN A CONFIGURATION DATA FILE. (IT WILL NOT, 
HOWEVER, BE PRINTED ON THE SYSTEM CONSOLE AS IS THE CONFIG 
COMMAND IN C_PRMO UNLESS ' TYPQUT VES' IS IN 
DIRECTIVE.) A COMPLETE SPECIFICATION OF 
OLD-STYLE CONFIG COMMAND IS AS FOLLOWS: 

EFFECT -- SEE TYPOUT 
PARAMETERS FOR THE 

0/<NTUSP> 
1 /<PAGDEV> 

NUMBER 
PAGING 

OF TER 
DEVICE 

ilNAL USERS 

2/<COM0fr"V> 
3/<MAXPA6> 
4/<ALTDEV> 

COMMAND DEVICE 
NUMBER PAGES PHYSICAL MEMORY TO USE 
ALTERNATE PAGING DEVICE 

5/<NAMLC> NUMBER ASSIGNABLE AMLC LINES 
6/<NPUSR> NUMBER PHANTOM USERS 
7/<NRUSR> NUMBER REMOTE USERS (NEW AT REV 15) 
10/<SMLCON> NON-ZERO => ENABLE SMLC 

6.10 DISLOG -> SET DISCONNECT LOGOUT OPTION 

DISL06 YES NO 

IF 'YES' IS SPECIFIED, A 
OCCURS ON AN AMLC LINE. 
VARIABLE DLOGOT. THE 

LOGOUT WILL BE PERFORMED WHEN 
THIS DIRECTIVE IS JSED TO SET 
DEFAULT SETTING DOES NOT 

DISCONNECT 
THE FIGCOM 
LOGOUT ON 

DISCONNECT . 

6.11 ERASE -- SPECIFY SYSTEM DEFAULT ERASE CHARACTER 

ERASE C<CHAR>3 C<0CTAL-VAL>1 

<CHAR> IS USED TO SET THE 
CHARACTER. THE CHARACTER 
<OCTAL-VAL>. FOR EXAMPLE: 

SYSTEM DEFAULT CHARACTER-ERASE 
CAN OPTIONALLY BE SPECIFIED AS 

ERASE A 
ERASE 301 

IS EQUIVALENT TO: 

THIS DIRECTIVE IS USED TO SET THE FIGCOM VARIABLE DEFfcRA (DEFAULT 
VALUE IS , n | ) . 
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6.12 FILUNT -- SPECIFY NUMBER OF SYSTEM FILE U M T S 

FILUNT <RSVUNT> <MAXUNT> <TOTUNT> 

THE FILUNT DIRECTIVE IS USED TO DEFINE THE MUMBER OF FILE UNITS 
AVAILABLE TO A USER, AND TO PRIMOS. <RSVUNT> DEFINES THE MAXIMUM 
NUMBER OF FILE UNITS 6U ARRANT E'E'D TO BE AVAILABLE TO EACH USER. 
<MAXUNT> DEFINES THE MAXIMUM NUMBER OF UNITS ANY ONE USER MAY 
HAVE OPEN AT 
UNITS THAT BE 
NOT SPECIFIED 

ONE TIME. <TOTUNT> DEFINES THE 
SIMULTANEOUSLY OPEN IN THF SYSTEM. 
IN THE CONFIGURATION FILE, THE 

TOTAL NUMBER OF 
IF FILUNT IS 

DEFAULTS ARE AS 
FOLLOWS: 

<RSVUNT> 20 (16 DECIMAL) 
<MAXUNT> 100 (128 DECIMAL) 
<TOTUNT> 400C (2048 DECIMAL) 

THE WAXI 
BY ALL U 
NUMBER . 

MUM 
SERS 
BY 

TOTA 
IS 
RED 

L NUMBER 
2048. 
UC1NG TH 

OF UNITS 
<TOTUNT> 
E TOTAL NU 

THAT HAY 3 
MAY BE LJ 
M3ER OF Fl 

E OP 
SED 
LE U 

EN SI 
TO 

NIT T 

MULTANE 
REDUCE 
ABLE EN 

OUSLY 
THIS 

TRIES 
IN THE S 
MEMORY U 
ACTUAL N 

YSTE 
SED 
UMBE 

M, T 
BY T 
R 0 

HE E F F E C 
HE FILE 
F FILE 

T WILL BE 
SYSTEM. P 
UNIT TABLE 

TO REDUCE 
RIMOS DOES 
ENTRIES I 

THE 
A T T 

N US 

AMOUN 
EMPT 
E TO 

T OF VI 
TO KEEP 
A MINIM 

RTUAL 
THE 

UM IN 
ORDER TO KEEP DOWN THE SIZE OF THE WOR<ING SET. FOR EACH 
CONFIGURED USER, THREE FILE UNITS ARE ALLOCATED AT COLD-START. 
THE MAXIMUM NUMBER OF UNITS THAT ANY ONE USER MAY HAVE OPEN 
S I M U L T A N 
E X C L U S I V 
N U M B E R , 

E O U S 
E US 
B U T 

LY I 

E BY 
NOT 

S 1 28. 
THE SYS 
BELOW 

OF 
TEM. 
2. 

THE 
<MAX 
THE. 

128 UNIT 
UNT> MAY 3 
HIGHEST 

S, 2 
E US 
NUMB 

ARE 
ED TO 
ERED 

RESERVE 
REDUCE 
FILE 

D FOR 
THIS 
UNIT 

A V AI L A B L 
C I R C U M S T 
C O M P A T A B 

E IS 
ANCE 
I L I T 

"< 
TO 
WI 

MAXUNT> 
RESTRI 

TH PRIMO 

- 1". 
CT <MAXUN 
S II AND P 

IT MAY BE 
T> TO 1 
RIMOS III. 

DES 
6, 

IRABL 
THUS 

E IN SP 
PROV 

ECIAL 
IDING 

THE NUMBER OF FILE UNITS GUARANTEED TO BE AVAILABLE TO EACH USER 
IS 16. <RSVUNT> MAY BE USED TO INCREASE OR DECREASE THIS 
QUANTITY. SINCE THERE ARE NOT ENOUGH FILE JNIT TABLE ENTRIES TO 
PERMIT A 
(128*128 
UNITS IN 

LL 
-163 

US 

USER 
8 4 ) , 
E) . 

S TO H 
SRCH$S 
IF MULT 

AVE 128 
MAY RETURN 
IPLE COOPE 

FILE UNIT 
THE ERRD 

RATING PRO 

S OPEN 
R COD 
CESSES 

SIMULTA 
E ESFUI 
(USERS) 

NEOUSLY 
U (ALL 
DEPEND 

ON HAVIN 
P0SS1BIL 
SO THAT 

G A 
ITY 
THE R 

CE 
OF 
E AR 

R T AI N N 
A DEADL 
E SUFFIC 

UMBER OF 
OCK EXISTS 
IENT UNITS 

FILE UNI 
<RSVUNT 

AVAILABLE 

TS A 
> SHOU 
TO PR 

VAILABLE 
LD BE SP 
EVENT DE 

, THE 
ECIF1ED 
ADLOCK. 

THAT IS, 
WHERE "N 
THAN OK 

<T0 
" IS 
EGUA 

TUNT 
THE 

L TO 

> MUST B 
NUMBER 
2048. 

E GREATER 
OF CONFIGU 

THAN OR E 
RED USERS, 

QUAL 
AND < 

TO <RSV 
TOTUNT> 

UNT>*N, 
IS LESS 

6.13 GO -- MARK END OF CONFIGURATION FILE 

GO 

THE GO DIRECTIVE MARKS THE END OF THE CONFIGURATION DATA FILE 
ANY SUBSEQUENT LINES IN THE CONFIGURATION FILE ARE IGNORED 
CONFIGURATION DATA FILE MUST INCLUDE A GO DIRECTIVE. 

THE 
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6.H KILL — SPECIFY SYSTEM DEFAULT KILL CHARACTER 

KILL [<CHAR>3 C<0CTAL-VAL>3 

<CHAR> IS USED TO SET THE SYSTEM DEFAULT LINE-KILL CHARACTER. 
THE CHARACTER CAN OPTIONALLY BE SPECIFIED AS <OCTAL~VAL>. THIS 
DIRECTIVE IS USED TO SET THE FIGCOM VARIABLE DEFKIL. THE DEFAULT 
WOULD BE SPECIFIED AS: 

KILL ? 
KILL 277 

OR EQUIVALENTLY 

6.15 LOGLOG — ALLOW LOGINS WHILE LOGGED IN 

LOGLOG YES NO 

IF 'YES' IS SPECIFIED, THE LOGIN COMMAND WILL BE PERMITTED WHILE 
A USER IS LOGGED IN. IF 'NO1 IS SPECIFIED, THE LOGIN COMMAND 
WILL BF INHIBITED WHILE A USER IS LOGGED IN. THIS DIRECTIVE IS 
USED TO SET THE F1GCOM VARIABLE LOGOVR. THE DEFAULT SETTING 
ALLOWS LOGINS WHILE LOGGED IN. THE EXTERNAL LOGIN PROGRAM (IF 
PRESENT) IS RUN ONLY ONCE IF A USER LOGS IN WHILE ALREADY LOGGED 
IN (AND LOGLOG YES HAS BEEN SPECIFIED FOR CONFIGURATION). 

6i16_L0GMSG_::r_P^INI_L0G IN /LOGQUI.ME STAGES 

LOGMSG YES NO 

THIS DIRECTIVE CONTROLS THE PRINTING OF LOGIN AND LOGOUT MESSAGES 
ON THE SYSTEM CONSOLE. 'YES' IS THE DEFAULT, WHICH CAUSES THE 
MESSAGES TO BE PRINTED. SPECIFYING 'NO1 WILL CAUSE THE MESSAGES 
TO BE SUPPRESSED. THIS DIRECTIVE IS USED TO SET THE FIGCOM 
VARIABLE NLGPRT. 

6.17 LOGREC -- SPECIFY MAXIMUM SIZE OF LOGREC FILE 

LOGREC <VAL> 

<VAL>, IF POSITIVE, SPECIFIES THE NUMBER OF WORDS IN THE LOGREC 
FILE. WHEN LOGREC EXCEEDS <VAL> WORDS, THE 'EXCEEDING QUOTA ON 
LOGREC* MESSAGE IS PRINTED AS EACH MEW ENTRY IS ADDED TO LOGREC. 
SPECIFYING AN <VAL> OF 0 WILL INHIBIT THE GUOJA CHECK; NO 
MESSAGE WILL EVER BE PRINTED. SPECIFYING A NEGATIVE <VAL> WILL 
SUPPRESS ALL ATTEMPTS TO WRITE TO THE LOSREC FILE. (THIS WILL 
AVOID DISK WRITE ERRORS IF RUNNING ON A W.R IT E-PROT E CT E D DISK.) 
THE DEFAULT VALUE IS 10000 (4096 DECIMAL). THIS DIRECTIVE IS 
USED TO SET THE VARIABLE LRQUOT IN FIGCOM. 

6.18 LOUTGM — SPECIFY INACTIVITY-LOGOUT QUANTUM 

LOUTQM <MINS> 

THIS DIRECTIVE SPECIFIES THE NUMBER OF MINUTES OF INACTIVITY TO 
BE ALLOWED 
THE DEFAULT 

TO PASS 
VALUE IS 

BEFORE A 
1750 (1000 

USER IS AUTOMATICALLY LOGGED OUT. 
DECIMAL) MINUTES. THIS DIRECTIVE 
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IS USED TO SET THE FIG COM VARIABLE LOUT3M. 
GREATER THAN ZERO. 

<MINS> MUST BE 

6-12_H?AXPAG_-r_SPECI FY_NUMBIB_EAGES_OF_MEMgRY_TO_VALIDATE 

MAXPAG <NPAGES> 

<NPAGES> IS THE NUMBER OF PAGES OF PHYSICAL MEMORY TO VALIDATE 
00 (2 56 
CONFIG 

FOR USE. THE DEFAULT VALUE IS 4 
CORRESPONDS TO THE OLD-STYLE 
(MEMORY VALIDATION OCCURS AT COLD 
WORDS.) 

DECIMAL). THIS DIRECTIVE 
PARAMETER 3/<NPAGES>. 

START. EACH PAGE IS 1024 

6.20 NAMLC -- SPECIFY NUMBER ASSIGNABLE AMLC LINES 

NAMLC <NLINES> 

<NLINES> SPECIFIES THE NUMBER OF ASSIGNABLE AMLC LINES IN THE 
SYSTEM. THIS DIRECTIVE CORRESPONDS TO THE OLD-STYLE CONFIG 
PARAMETER 5/<NLINES>. THE DEFAULT VALUE IS 0. 

6.21 NET — SPECIFY NETWORK CONFIGURATION 

NET ON 

THIS DIPECTIVE SPECIFIES THAT NFTWORKS ARE TO BE CONFIGURED I F 
THIS D I R E C T I V E IS N O T S P E C I F I E D , THEN N E T W O R K S W I L L NOT BE 
C O N F I G U R E D . THE P R E V I O U S Q U A L I F I E R S OF T H I S D I R E C T I V E ARE NO 
LON G E R S U P P O R T E D A N D ARE I L L E G A L . (SEE S E P A R A T E D O C U M E N T ON 
N E T C F G . ) 

6.22 NPUSR -- S P E C I F Y N U M B E R OF P H A N T O M U S E R S 

NPUSR <N> 

<N> S P E C I F I E S THE N U M B E R OF P H A N T O M U S E R S TO BE C O N F I G U R E D . IT 
IS^ A D D E D TO N T U S R AND NRUSR TO D E T E R M I N E THE T O T A L N U M B E R OF 
US E R S ON THE S Y S T E M . T H I S D I P E C T I V E C O R R E S P O N D S TO THE O L D - S T Y L E 
CONFIG P A R A M E T E R 6 / < N > . THE D E F A U L T IS 0. 

6.23 NRUSR -- S P E C I F Y NUMBER R E M O T E U S E R S 

NRUSR <N> 

<N> ^ P E C I F I F S THE N U M B E R OF P R O C E S S E S TO BE R E S E R V E D FOR R E M O T E 
L O G I N S (THE D E F A U L T N U M B E R IS D ) . THE NRUSP D I R E C T I V E A L L O W S UP 
TO <N> C O N C U R R E N T R E M O T E U S E R S TO C O N N E C T TO T H I S S Y S T E M U S I N G 
THE -ON K E Y W O R D OF THE LO G I N C O M M A N D ( M A X I M U M V A L U E IS 40 --
D F C I M A L 3 2 ) . THE N U M B E R OF R E M O T E U S E R S IS A D D E D TO N P U S R AND 
NTUSR TO D E T E R M I N E THE T O T A L N U M B E R OF USERS ON THE S Y S T E M . 
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6ii?£_NSEG_-—^ 

NSEG <NUMBER> 

THIS DIRECTIVE SETS THE TOTAL VIRTUAL ADDRESS SPACE FOR A SYSTEM 
(THE VARIABLE NSEG IN SEGMENT 4 ) . <NUMBER> SPECIFIES THE NUMBER 
OF PAGE PUPS TO BE ALLOCATED DURING SYSTEM INITIALIZATION. THERE 
HAY BE FEWER PAGE MAPS AVAILABLE THAN THE NJMBER OF POSSIBLE USER 
SEGMENTS. THUS, ALTHOUGH A 64 USER SYSTEM CAN ALLOW 64 POSSIBLE 
SEGMENTS TO BE ADDRESSED BY EACH USER, THERE IS A LIMIT OF 
<NUMBjER_> SEGMENTS WHICH CAN ACTUALLY BE IN USE BY ALL USERS AT 
ANY GIVEN TIME. THE SYSTEM ALLOWS A MAXIMUM OF 511 DECIMAL (777 
OCTAL) PAGE MAPS. THE DEFAULT VALUE OF <*!UMBER> IS 192 DECIMAL 
(300 OCTAL). 

IF THE AMOUNT OF PAGING SPACE SPECIFIED IN THE PAGDEV AND ALTDEV 
DIRECTIVES WILL NOT PERMIT NSEG SFGMENTS TO BE ALLOCATED, NSEG IS 
REDUCED TO CONFORM WITH THE AMOUNT OF PAGING SPACE AVAILABLE. 
(SEE ALSO THE ALTDEV AND PAGDEV DIRECTIVES.) 

6i25_NIUSR_ —_SPECIFY_NUWBER_OF_TERM 

NTUSR <.M> 

<N> SPECIFIES THE NUMBER OF TERMINAL USERS TO BE CONFIGURED. THE 
NUMBER OF USERS MUSI BE SPECIFIED, EITHER WITH THE NTUSR 
DIRECTIVE OR WITH THE CONFIG COMMAND. THIS DIRECTIVE CORRESPONDS 
TO THE OLD-STYLE CONFIG PARAMETER 0/<N>. NTUSR MUST BE GREATER 
THAN 1 AND LESS THAN 6 5. NTUSR IS ADDED TO NPUSR AND NRUSR TO 
DETERMINE THF TOTAL NUMBER OF USERS ON THE SYSTEM. 

6AZ6_NUSEG_-;:_SFI_NUMB£R_QF_ySER_SEG^ 

NUSEG <NUMBER> 

THIS DIRECTIVE SETS THE SIZE OF THE VIRTUAL ADDRESS SPACE FOR 
EACH USER BY SETTING THE SIZE OF EACH PROCESS 1 DESCRIPTOR TABLE 
2. <NUMBER> SPECIFIES (IN OCTAL) THE NUMBER OF SEGMENTS 
AVAILABLE TO EACH USER PROCESS. THE PRIMOS SYSTEM RESERVES ROOM 
FOR A TOTAL OF 4096 USER SEGMENTS. THEREFORE, THE PRODUCT OF 
<NUMBER> TIMES THE TOTAL NUMBER OF USERS (INCLUDING PHANTOMS AND 
REMOTE LOGIN USERS) CANNOT EXCEED 
<NUMBER> IS 32 DECIMAL (40 OCTAL). 

4096. THE DEFAULT VALUE OF 

6i?Z_PAGDEV_rr_SPECIfY_PAGING_DEVICE_AND_SIZE 

PAGDEV <DVNO> C<RECORDS>.T 

<DVNO> SPECIFIES THE 
PLACE. THE PAGING 

PHYSICAL DISK ON WHICH PAGING IS TO TAKE 
DEVICE MUST BE SPECIFIED, EITHER WITH THE 

PAGDEV DIRECTIVE OR WITH THE CONFIG COMMAND. THIS 
CORRESPONDS TO THE OLD-STYLE CQNFIf PARAMETER 1/<DVN0>. 

DIRECTIVE 

THE OPTIONAL PARAMETER <RECORDS> IS USED TO SPECIFY THE SIZE OF 
THE PAGING DISK. IT IS INTERPRETED AS A 16-BIT POSITIVE INTEGER 
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AND MUST BE GREATER THAN ZERO. SPECIFYING <RECORDS> HAS TWO 
CONSEQUENCES. FIRST, <RFCORDS>, POSSIBLY IN CONJUNCTION WITH A 
<RECORDS> SPECIFICATION ON AN ALTDEV DIRECTIVE, IS USED TO LIMIT 
NSE6 -- THE TOTAL NUMBER OF SEGMENTS IN THE SYSTEM. SECOND, IF 
AN ALTERNATE PAGING DEVICE HAS BEEN SPECIFIED (ALTDEV), <RECORDS> 
WILL DEFINE THE POINT AT WHICH PAGE SPACE ALLOCATION SWITCHES 
FROM THE PRIMARY TO THE ALTERNATE PAGING DEVICE. 

NOTE : <RECORDS> CAN BE AS SMALL AS 1 TO FORCE ALMOST ALL PAGING 
TO OCCUR ON THE ALTERNATE PAGING DEVICE. THE PRIMARY DEVICE, 
HOWEVER, WILL ALWAYS BE USED TO PAGE THE SEGMENTS USED BY PRIMPS 
(SEGMENTS NUMBERS 0-14 AND USER 1'S SEGMENT 6000 AND 60 0 2 ) . 

6.28 PREPAG --. SPECIFY NUMBER OF PAGES TO PREPAGE 
— — — — — — —— — — — — — — — — — — — — — —— — — — 
PREPAG <N> 

<N> SPECIFIES THE NUMBER OF PAGES ro PREPAGE OUT WHEN A PAGE 

FAULT OCCURS. THE DEFAULT VALUE IS 3. THIS DIRECTIVE SETS THE 
VARIABLE PREP6K IN PAGCOM, 

6.29_RL0GIN_--_SPE£IFX_REMQI£_L^ 

RLOGIN <N0DENAME> <NETTYPF> 

RL0GIN IS NO LONGER SUPPORTED AS A CONFIG DIRECTIVE AND ITS USE 
IS ILLEGAL. USE THE NETCFG COMMAND TO SPECIFY REMOTE LOGIN 
INFORMATION. (SEE SEPARATE DOCUMENT DESCRIBING NETCFG.) 

6i30_RWL0CK_-r_SPECIFY_FILE_SYSfEM_READ/WRn 

RWLOCK <VAL> 

<VAL> IS USED TO SET THE FIGCOM VARIABLE RWLOCK -- THE 
SYSTEM-WIDE FILE READ/WRITE LOCK. VALID VALUES OF <VAL> ARE: 

0 -
1 -

5 -

1 READER OR 1 WRITER (WRITER HAS EXCLUSIVE CONTROL) 
N READERS OR 1 WRITER (WRITER HAS EXCLUSIVE CONTROL) 
N READERS AND 1 WRITER 
N READERS AND N WRITERS 

THE DEFAULT SETTING OF RWLOCK IS 1. 

NOTE: MANY SUBSYSTEMS (SUCH AS SPOOL, CX, ETC.) ASSUME THAT THE 
SYSTEM DEFAULT DOES NOT PERMIT MULTIPLE WRITERS. 

6A31_SMLC.-z_EN£Bl.E_A-ND_C0tJ£l£US£_SWUC,_L,lN£i 

SMLC ON 
SMLC CNTRLR <CTRLR-NUMBER> <DEVADR> 
SMLC SMLCNN <CTRLR-NUMBER> <LINE-NUMRER> 
SMLC DSC <LINE> <STRAP> <PROC> <RECV> N 

SMLC DIRECTIVES ARE USED TO ENABLE AN~D CONFIGURE SMLC LINES. 
SPECIFYING 'ON' ENABLES THE SMLC IN THE DEFAULT CONFIGURATION. 
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THIS CORRESPONDS TO THE OLD-STYLE CONFIG SPECIFICATION 10/1. THE 
DEFAULT VALUE LEAVES THE SPL C DISABLED. 

THE SMLC CNTRLR FORK IS USED TO SPECIFY THE PHYSICAL DEVICE 
NUMBER(S) OF THE SMLC CONTROLLERS. <CTRLR-NUMBEP> IS C OR 1; 
<DEVADR> IS THE PHYSICAL DEVICE ADDRESS OF THE SPECIFIED 
CONTROLLER NUMBER. DEFAULT VALUES FOR CONTROLLER ADDRESSES ARE 
CONTROLLER 0 AT 50 AND CONTROLLER 1 UNDEFINED. 

THE SMLC SMLCNN FORM TS USED TO MAP LOGICAL LINE NUMBERS 
(SMLC0Q-SMLC03) ONTO PHYSICAL CONTROLLERS AND LINE NUMBERS. 
<CTRLR-NUMBER> IS AS FOR THE THE SMLC CNTRLR DIRECTIVE; 
<LINE-NUMBER> IS THE PHYSICAL LINE NUMBER 3N THE CONTROLLER FROM 
0 TO 3. THE DEFAULT VALUES MAP SMLC 00-SMLC33 ONTO CONTROLLER D, 
PHYSICAL LINES 0-3. 

6.31.1 SMLC DATA SET CONTROL 

NOTE: ONLY THE BSCMAN PROCESS CURRENTLY INTERPRETS THE DATA 
STRUCTURES INITIALIZED BY THE "DSC" OPTION. 

DSC OPTION OF SMLC COMMAND 

THE COLD START DIRECTIVE SMLC CAN BE USED TO SPECIFY DATA SET 
CONTROL CONFIGURATION FOR A SYNCHRONOUS LINE ON THE 
SKLC/HSSMLC/MDLC BOARD. THE FORM OF THE DIRECTIVE IS 

SMLC DSC <LINE> <STRAP> <PROC> <RECV> 

EACH ARGUMENT IS SPECIFIED AS AN OCIAL NUMBER: 

< L IN E > 

LOGICAL LINE NUMBER -- 0 THRU 3 

<STRAP> 

PIT SET INDICATES SIGNALS WHICH ARE STRAPPED ON BY THE 
SOFTWARE. 

:1 - DATA TERMINAL READY (DTR) 

:2 - REQUEST TO SEND (RTS) 

IN ADDITION, SPEED SELECT IN GERMANY IS 
:10 HIT : 

SPECIFIED VIA THF 

SET FAST 

RESET SLOW 

<PROC> 
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INDICATES DATA SET CONTROL PROCEDURE 
TRANSMITTING DATA) AS FOLLOWS: 

(TO BE USED FOR 

1 - NO DATA SET 
STRAPPED ON 

ORDERS. USUALLY USED WITH DTR AND RTS 
WITH MODEMS USED FOR FOUR WIRE FULL 

DUPLEX SERVICE. 

? - USE DATA SET ORDERS AS FOLLOWS: 
ISSUE RTS, WAIT FOR CLEAR TO SEND (CTS), 
RTS. USUALLY USED WITH MOST HALF DUPLEX 

SEND, DROP 
MODEMS. 

3 - USE DATA SET ORDERS AS FOLLOWS: 
WAIT FOR .NOT. CARRIER DETECT ( C D ) , ISSUE RTS, 
WAIT FOR CTS, SEND, DROP RTS. RARELY USED, BUT MAY 
BE NECESSARY WITH 201 SERIES MODEMS ONLY IF LINES 
ARE VERY NOISY. TRY "2" FIRST. 

<RECV> 

INDICATES WHETHER THE RECEIVER IS TO BE TURNED ON BEFORE OR 
AFTER TRANSMITTING: 

0 - TURN ON RECEIVER BEFORE TRANSMITTING THIS 
PROVIDES 
POSSIBLE 

THE FASTEST RESPONSE AND SHOULD BE USED IF 

1 - TURN ON RECEIVER AFTER TRANSMITTING. THIS SETTING 
MUST BE USED WITH TWO WIRE 201 SERIES MODEMS. THIS 
SETTING MAY BE TRIED ON OTHER TWO WIRE SYSTEMS ONLY 
IF PROBLEMS 
MEANS. 

APPEAR WHICH CANNOT BE SOLVED BY OTHER 

THE DEFAULT SETUP, IF NO SMLC DSC IS SPECIFIED, IS THE 
EQUIVALENT OF INCLUDING THE FOLLOWING LINE IN THE 
CONFIGURATION DATA FILE: 

SMLC DSC <LINE> 1 2 0 

6.32 TYPOUT — CONTROL PRINTING OF CONFIGURATION COMMANDS 

TYPOUT YES 
NO 

PRINTING OF THE CONFIGURATION DIRECTIVES ON THE SYSTEM CONSOLE IS 
UNDER THE CONTROL OF THE TYPOUT DIRECTIVE. SPECIFYING 'YES' WILL 
CAUSE THE DIRECTIVES TO BE PRINTED AS THEY ARE PROCESSED. THE 
DEFAULT OR ANY OTHER SPECIFICATION WILL CAUSE PRINTING OF THE 
DIRECTIVES TO BE SUPPRESSED. (SEVERAL TYPOUT DIRECTIVES CAN BE 
USED TO PRINT SELECTED CONFIGURATION DIRECTIVES.) 
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6 i 3 3 _ y P S _ r Z _ S E T _ S Y S T E M _ T 0 _ P E R F 0 R W _ . R E S T A R T _ A ^ 

_ _ _ _ _ _ _ _ _ 

<NU«BER> I S USED TO SET THE UPSSW V A R I A B L E I N FIGCOK — THE 
SYSTEM UPS ACTION 
ACTIONS ARE TAKEN 
<NUMPER> ARE: 

VARIABLE. 
AFTER A 

THIS 
POWER 

VARIABLE 
FAILURE . 

DETERMINES WHAT 
VALID VALUES OF 

177777 - NO UPS (DEFAULT) 
0 - UPS, BUT HALT ON A WARM-START 

>0 - NUMBER OF SECONDS TO DELAY AFTER WARM 
START (NO OPERATOR START IS REQUIRED) 

THIS DIRECTIVE FNABLES AN AUTOMATIC WARM START AFTER POWER IS 
RESTORED FOLLOWING A POWFR FAILURE CHECK. IT IS DESIGNED TO BE 
USED WHEN AN UNINTERRUPTIBLE POWER SUPPLY (UPS) IS USED TO 
MAINTAIN POWER TO THE CPU AND MEMORY. 

THE NUMBER OF SECONDS TO DELAY AFTER A WARM-START IS THE AMOUNT 
OF TIME IT TAKES FOR THE DISK(S) TO COME UP TO THE PROPER NUMBER 
OF REVOLUTIONS PER MINUTE. TYPICALLY, THIS IS ABOUT 1 MINUTE 
(ABOUT 100 OCTAL SECONDS) FOR A STORAGE MODULE. 

6.34 WIRMEM - PRINT SIZE OF WIRED MEMORY 

THIS DIRECTIVE CAUSES THE SIZE OF WIRED MEMORY, IN PAGES, TO BE 
PRINTED ON THE SYSTEM CONSOLE DURING COLDSTART. NOTE THAT THIS 
V A LI(ECHANGE5 AS THE SYSTEM RUNS, BUT THAT IT DOES GIVE THE 
ADMINISTRATOR 
CONFIGURATION 

SOME IDEA 
SELECTED. 

OF THE RELATIVE MEMORY COST OF THE 
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7 M A P G E N - A T O O L FOR B U I L D I N G P R I M O S 

I N T R O D U C T I O N 

THE M A P G E N T O O L IS A U T I L I T Y P R O G R A M E M P L O Y E D TO B U I L D THE P R I M O S 
O P E R A T I N G S Y S T E M . T H I S U T I L I T Y T A K E S I N F O R M A T I O N A V A I L A B L E FRO!*! 
THE S Y S T E M L O A D ( P E R F O R M E D U S I N G S E G ) AND C O N S T R U C T S THE I N I T I A L 
P A G I N G M A P S , S E G M E N T D E S C R I P T O R S , AND O T H E R D A T A N E C E S S A R Y TO T H E 
P A G I N G M A N A G E M E N T W I T H I N THE S Y S T E M . THE U T I L I T Y W I L L A L S O B U I L D 
THE I N I T I A L C O L D - S T A R T S E G M E N T - I M A G E FILE H A T IS E X E C U T E D W H E N 
B O O T I N G THE S Y S T E M 

N O T E : M A P G E N , ITS D A T A B A S E S , , ANY D A T A B A S E S IT A C C E S S E S , AND 
ERROR M E S S A G E S A R E S U B J E C T TO C H A N G E AT ANY R E V I S I O N OF P R I M O S . 

C O N V E N T I O N S 

TWO C O N V E N T I O N S ARE A D O P T E D IN T H I S S E C T I O N FOR THE N O T A T I O N 
W H I C H D E S C R I B E S T H E D I R E C T I V E S . T H E S E C O N V E N T I O N S A R E : 1 ) A L L 
N U M E R I C V A L U E S S P E C I F I E D TO THE M A P G E N P R O G R A M ARE O C T A L B A S E D , 
AND 2) D I R E C T I V E S M A Y BE A B B R E V I A T E D TO A L E F T - M O S T U N I Q U E S T R I N G 
W H I C H IS U N D E R L I N E D IN THE S Y N T A X D E F I N I T I O N S . 

O P E R A T I O N 

THE M A P G E N 
I N F O R M A T I O N 
I N F O R M A T I O N 

P R O G R A M B U I L D S THE I N I T I A L P A G I N G D A T A B A S E W I T H 
F R O M D I R E C T I V E S S U P P L I E D BY T H E U S E R AND O T H E R 
A V A I L A B L E FROM THE S Y S T E M L O A D . T H E D I R E C T I V E S T H A T 

THE USER MAY S U P P L Y ARE OF T H R E E B A S I C T Y P E S 

A) S E G M E N T D E S C R I P T I O N S 
R) I N F O R M A T I O N 
C) S U P P O R T 

S T 0 R F 

EACH OF THESE. T H R E E T Y P E S 
S F C T I O N S W H I C H F O L L O W . 

OF D I R E C T I V E S A R E D I S C U S S E D IN T H E 

7.1 S E G M E N T D E S C R I P T I O N D I R E C T I V E S 

THE S E G M E N T D E S C R I P T I O N D I R E C T I V E S T E L L T H E M A P G E N U T I L I T Y A B O U T 
THE I N I T I A L S E G M E N T S A V A I L A B L E IN THE P R I M O S O P E R A T I N G S Y S T E M . 
THE U S E R M U S T P R O V I D E ALL TH I S I N F O R M A T I O N B E F O R E U S I N G A N Y OF 
THE O T H E R T Y P E S OF D I R E C T I V E S (WITH THE E X C E P T I O N OF THE Q U I T AND 
T A B L E D I R E C T I V E S ) . THE USER FIRST E S T A B L I S H E S A S E G M E N T TO BE 
D E F I N E D . O N E D O E S T H I S B Y U S I N G THE S E G M E N T D I R E C T I V E W H O S E 
S Y N T A X IS G I V E N B E L O W , 

SEGMENT < S E G N O <FILE> 

THE <SEGNO> ARGUMENT IS THE NUMBER OF THE SEGMENT BEING DEFINED 
THE <FILE> ARGUMFNT IS THE TREENAME OF A 
TEMPLATE WHICH IS TO BE INITIALLY LOADED 

SEGMENT-IMAGE FILE 
INTO THE SPECIFIED 
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SEGMENT. IF A FILE IS NOT TO BE LOADED, USER 
ASTERISK (*) IN PLACE OF THE <FILE > ARGUMENT-

MUST SPECIFY AN 

THE EFFECT OF THE SEGMENT DIRECTIVE 
PAGE-MAP FOR THIS SEGMENT. IF A <FILE> 

IS TO CAUSE ALLOCATION OF 
ARGUMENT WHICH IS NOT AN 

ASTERISK IS GIVEN, THE PAGES DEFINED WITHIN THE LOAD RANGE OF THE 
SEGMENT-IMAGE FILE ARE DEFIMED IN THE PAGE-MAP AS BEING 
REFERENCEABLE AND PRELOADED. ALL PAGES OUTSIDE OT THE 
SEGMENT-IMAGE FILE RANGE WILL BE UN REFERENCEABLE. THE USE OF AN 
ASTERISK IN PLACE OF THE <F1LE> ARGUMENT WILL CAUSE ALL OF THE 
PAGES Of THE SEG TO BE UNREPLACEABLE. EACH OF THE ATTRIBUTES 
ASSOCIATED WITH PAGES WITHIN THE SEGMENT BEING DEFINED 
ALTERED USING THE ATTRIBUTE MODIFIERS DESCRIBED BELOW. 

MAY BE 

TO PROVIDE FOR SPECIAL 
OPERATING SYSTEM (E.G., 
DIRECTIVES MAY APPEAR 

CHARACTERISTICS OF SOME SEGMENTS IN THE 
PAGES 'WIRED' TO M E M O R Y ) , A SET OF 
AFTER THE SEGMENT DIRECTIVE. THESE 

DIRECTIVES ARE CALLED ATTRIBUTE MODIFIERS. EACH SUCH DIRECTIVE 
APPLIES ONLY TO THE SEGMENT DEFINED 3Y THE PREVIOUS SEGMENT 
DIRECTIVE. THE DIRECTIVES ALL CONTAIN AN ADDRESS RANGE WITHIN 
THE SEGMENT. 
BELOW: 

THE BNF SYNTAX OF <RAMGE> ARGUMENT IS GIVEN 

<RANGE> 
<FADDR> 
<LADDR> 

<FADDR> <LADDR> * 
<SYMROL> $LOW 
<SYMBOL> $HIGH 

<OFFSET> = <NUMBER> 

THE IDEA OF A <RANGE> ARGUMENT IS THAT IT INDICATE THE LOWER AND 
UPPER 
APPLY 
WHICH 

BOUNDS 
THE 

THIS 

OF 
<FADD 
MODI F 

PAGE 
R> AR 
IER A 

S FOR 
GUMENT 
PPLIES 

WHIC 
SPEC 
THE 

H TH 
IFIES 
<LAD 

F ATT 
THE 

DR> A 

RI BUTE 
FIRST 

RGUMENT 

MODIF 
ADD 

SPEC 

IER IS TO 
RESS FOR 
IFIES THE 

LAST 
<SYMB 
E F F E C 

A D D R E S S 
O L > ARC 
T OF TH 

C L U S 
U M E N T 
E <SY 

- O N E 
M A Y 

M B O L > 

FOR 
BE AN 
ARGU^l 

WHICH 
Y EXTE 
E N T IS 

THIS 
RNAL 
THAT 

MOD 
SYMBO 

THE 

I F IE R 
L FROM 

ADDRE 

APPLI 
THE L 
SS A 

ES. THE 
0 A D . THE 
SSOCIATED 

WITH 
THE A 
RESPF 

THE SY 
DDRESSE 
CTIVELY 

MBOL 
S FO 
, OF 

IS 
R TH 
THE S 

USED. 
E BFG 
EGHENT 

THE S 
INNING 
-TMAGE 

TRING! 
AND 

FILE 

$LO 
THE 

SPEC 

W AND $ 
END 

IFIED I 

HIGH 
(PLU 

N THE 

REPRESENT 
S O N E ) , 
PREVIOUS 

SEGME 
WHICH 
THE R 

NT DIRE 
IS AD 

ANGE. 

CTIVE 
DED T 
S P E C I 

TH 
0 THE 
FYING 

E OPTI 
< L A D D 
AN AS 

ONAL < 
R> ARG 
TERI S K 

OF FSE 
U M E N T 
A S T 

T> AR 
IN D 

HE R 

GUMENT 
ETERM I N 
ANGE I 

M A Y B 
ING T 
N D I C A 

E A V A L U E 
HE END OF 
TES THAT 

THE RANGE FROM THE PREVIOUS MODIFIER DIRECTIVE IS TO BE USED FOR 
THIS DIRECTIVE ALSO. 

THE ATTRIRUTF MODIFIER DIRECTIVES AND THEIR MEANING AR~E LISTED 
BELOW. THESE DIRECTIVES MAY APPEAR IN ANY ORDER WITHIN THE SCOPE 
OF THE SEGMENT DIRECTIVE FOR WHICH THEY APPLY. IN ADDITION, IF 
THE MEANING OF ONE MODIFIER CONTRADICTS THE MEANING OF A MODIFIER 
WHICH HAS ALREADY APPEARED FOR ANY GIVEN RAVGE, ONLY THE MEANING 
OF THE LAST MODIFIER SHQLL APPLY. 

NOTE: THE SCOPE OF A SEGMENT DIRECTIVE IS TERMINATED BY THE 
OCCURENCF OF ANY DIRECTIVE WHICH IS NOT AN ATTRIBUTE 
MODIFIER. 
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E E S I D E _ - - _ S P t C I F Y _ R A N G E _ I N _ C O L D r S I A & I _ £ i O D y L E 

RESIDE <RANCE> 

THE S P E C I F I E D RANGE I S RESIDENT I N THE COLD-START SEGMENT- IMAGE 
F I L E . 

W I S £ - r : - S E £ £ l F Y , R ^ ^ £ £ _ L Q C I C E D , I N _ C O L D - S T ART J1QDULE 

WIRE <RANGE> - O R - LOCK <RANGE> 

THE S P E C I F I E D RANGE I S RESIDENT I N THE C O L D - S T A R T SEGMENT- IMAGE 
F I L E AND THE R E S P E C T I V E W I R E - B I T S OF THE PAGE-MAP ARE TURNED O N . 

O N E _ - ; _ S P E r i F Y _ I D E N I I C A L _ V l R I U A L / P 

ONE <RANGE> 

THE S P E C I F I E D RANGE I S RESIDEMT I N THE C O L D - S T A R T S E G M E N T - I M A G E 
F I L E AND I T I S PLACED AT SUCH A LOCATION I N THAT F I L E SUCH THAT 
BOTH THE V I R T U A L - AND P H Y S I C A L - A D D R E S S E S ARE I D E N T I C A L . 

CONTIG - - S P E C I F Y CONTIGUOUS PAGES I N P H Y S I C A L MEMORY 
— — — T - i — j r — — — — — — — — — - — — — — — — _ — — . — — - ^ — — — — — — . - — — . — ^ — • - _ — — — — — * — » . — • — ; — _ — r r - - ^ e j e t ^ w g J g r g e t — , , , - . — — 

CONTIG <RANGE> 

THE S P E C I F I E D RANGE I S RESIDENT IN THE COLD-START SEGMENT- IMAGE 
F I L E AND I T ' S PAGES ARE PLACFD I N C O N T I N U O U S PAGES OF P H Y S I C A L 
MEMORv. 

P A G E _ z i _ S P E C I F Y _ P A N G E _ F O R _ P A G I N G _ S £ A C E 

PAGE <RANGE> 

THE S P E C I F I E D RANGE IS ALLOCATED PAGING SPACE ON THE D I S K AND THE 
'NO C O P Y ' - B I T I N THE PAGE-MAP IS TURNED O N . 

EMPTY - - SPECIFY RANGE FOR NO PAGING SPACE 

EMPTY <RANGE> 

THE S P E C I F I E D RANGE I S NOT ALLOCATED ANY PAGING SPACE ON THE 
D I S K . 

L Q A D _ I = _ S P E C I F Y _ R A N G E _ F O R _ P R E L O A D £ N G 

LOAD <RANGE> 

THE S P E C I F I E D RANGE I S ALLOCATED PAGING SPACE ON THE D I S K AND THE 
'NO C O P Y ' - B I T I N THE PAGE-MAP I S TURNED OFF I N D I C A T I N G THAT THE 
RANGE I S PRELOADED ON THE D I S K . 
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SHARE -- SPECIFY RANGE NOT CACHEABLE 

SHARE <RANGE> 

THE SPECIFIED RANGE WILL HAVE THE HARDWARE SHARE-BIT IN THE 
PAGE-^AP TURNED ON INDICATING THAT THE MEMORY IS NOT CACHEABLE. 

7.2 INFORMATION STORF DIRECTIVES 

THE INFORMATION STORE DIRECTIVES CAUSE SOME INFORMATION GIVEN BY 
THE SEGMENT DESCRIPTION DIRECTIVES TO BE STORED WITHIN THE 
SEGMENT-IMAGE FILE TEMPLATES USED IN PRELOADING THE PAGING DISK. 
THE USER MUST SPECIFY A LOCATION FOR EACH OF THESE DIRECTIVES 
THAT DETERMINES WHERE THE DATA IS TO 0E STORED. THE BNF SYNTAX 
OF THE <LOCATION> ARGUMENT IS GIVEN BELOW. 

<LOCATION> = <SYMBOL> 

THE <SYMBOL> ARGUMENT MAY BE ANY SYMBOL THAT WAS RECOGNIZED USING 
THE TABLE DIRFCTIVE (I.E., ANY EXTERNAL SYMBOL N A M E ) . THE USE OF 
THE <ADDRESS> AND <SEGNO> ARGUMENTS SPECIFIES AN OFFSET WITHIN A 
SEGMENT 
STORED. 

AND A SEGMENT NUMBFR WHERE THE INFORMATION IS TO BE 

EACH OF THESE DIRECTIVES WILL CAUSE ONLY THE AMOUNT OF 
INFORMATION THAT HAS BEEN SPEC1FIFD TO BE STORED, THAT IS, ONLY 
PART OF THE DATA-BASE FOR A PARTICULAR DIRECTIVE IS STORED. 
HENCE IHE DIRFCTIVE WILL MODIFY ONLY AS 1UCH OF A DATA-BASE AS 
DEFINED BY THE SEGMENT DESCRIPTION DIRECTIVES AND NO MORE. THIS 
ASSUMES THAT THE USER HAS INITIALIZED THE REMAINDER OF THE 
DATA-BASES TO THE APPROPRIATE VALUES AND THAT SUFFICIENT SPACE 
EXISTS IN THE DATA-BASF FOR STORING THE DEFINED INFORMATION. 

IN EACH OF THE DIRECTIVES, THE DATA IS UPDATED WITHIN A 
SEGMENT-IMAGE FILE. THIS FILE IS THF SAME AS THAT GIVEN IN THE 
<FILE> ARGUMENT SPECIFIED IN THE SEGMENT DIRECTIVE FOR THE 
SEGMENT NUMBFR ASSOCIATED WITH THE LOCATION. IF AN ASTERISK WAS 
SPECIFIED FOR THF <FILE> ARGUMENT OR THE SEGMENT WAS NOT DEFINED, 
AN ERROR MESSAGE IS ISSUED. WHEN <SYMROL> IS SPECIFIED AS THE 
LOCATION, MAPGEN 
SYMBOL TABLE. 

WILL DETERMINE THE SEGMENT NUMBER FROM THE 

EACH OF THE INFORMATION STORE DIRECTIVES IS DISCUSSED BELOW. THE 
HMAP (HARDWARE WAP) DIRFCTIVE MUST APPEAR BEFORE ANY OF THE OTHER 
DIRECTIVES GIVEN IN THIS LIST SINCE THE L3CATIQN SPECIFIED IN 
THIS DIRECTIVE IS OF IMPORTANCE TO THE OTHER DIRECTIVES. 

HMAP — SPECIFY LOCATION FOR PAGE MAPS 

HMAP <LOCATION> <POINTER> 

THE INITIAL PAGE-MAPS (HMAP, THE HARDWARE MAP, AND LMAP, THE 
LOGICAL ADDRESS MAP) FOR THF SYSTEM ARE STORED AT THE SPECIFIED 
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7.3 SUPPORT DIRECTIVES 

THE SUPPORT DIRECTIVES ARE SUPPLIED TO ALLOW THE USER TO EITHER 
GIVE OR RECEIVE ADDITIONAL INFORMATION ABOUT THE MAPGEN BUILD 
OPERATION. 
DIRECTIVE) 
DIRECTIVES 

THE DIRECTIVES (WITH THE EXCEPTION OF 
RUST BE SPECIFIED AFTER THE SEGMENT 

LISTED ABOVE. THE DIRECTIVES ALONG WITH 

THE TABLE 
DESCRIPTION 
THE SYNTAX 

AND SEMANTICS OF EACH ARE LISTED BELOW. 

IA BLE_-2_SPE CI FY_WHERE_FjRSI_S_Y^BOLS_A RE _QBIA,INE_D 

TABLE <FILE> 

THIS DIRECTIVE CAUSES THE FIRST SET OF SYMBOLS 
THE <FILE> ARGUMENT, WHICH MAY BE A TREENAME. 
ASSUMED TO BE A SEG LOAD MAP, 1APGEN WILL READ 

TO BE READ FROM 
THE FILE IS 

THE SYMBOLS FOR 
FCBS, COMMON BLOCKS AND OTHER SYMBOLS. FOR SYMBOLS THAT 
REPRESENT AN ECB, THE ADDRESS OF THE ECB ITSELF IS USED, NOT THE 
PROCEDURE ADDRESS. USE OF A SYMBOL WHICH REPRESENTS AN ECB WILL 
CAUSE A WARNING MESSAGE TO BE ISSUED. THIS DIRECTIVE MUST BE 
SPECIFIED PRIOR TO USE OF ANY SYMBOL AND MAY APPEAR BEFORE THE 
SEGMENT DESCRIPTION DIRECTIVES. 

COLDS — SPECIFY NAME OF COLD-START FILE 

COLDS <FILF> <SAVE-REGS> 

THIS DIRECTIVE CAUSES THE COLD-START SESMENT-IMAGE FILE TO BE 
BUILT AND SAVED AS THE TREENAME GIVEN IN THE <FILE> ARGUMENT. 
THE <SAVE-REGS> ARGUMENT REPRESENTS A NOTATION FOR THE REGISTER 
VECTOR CONTENTS OF THE COLD-START FILE. THIS ARGUMENT MAY BE A 
STRING OF OCTAL VALUES WHICH REPRESENT THE INITIAL BOUNDS AND 
REGISTER CONTENTS. THE ORDER AND MEANING OF THESE ARGUMENTS ARE 
IDENTICAL TO THAT OF THE DOSSUB SAVE COMMAND. 

QUIT -- SPECIFY TERMINATION OF MAPGEN 

QUIT 

THIS DIRECTIVE CAUSES THE MAPGEN PROGRAM TD TERMINATE AND RETURN 
TO THE PRIMOS 
ARE PRINTED. 

COMMAND LEVEL. THE NUMBER OF ERRORS AND WARNINGS 

^AP_-r_SPECIFY_PRINTING_OF_SEGMENI/ 

MAP 

THIS DIRECTIVE CAUSES THE SEGMENT MAP AND COLD-START RESIDENT MAP 
TO BE PRINTED. THESE MAPS GIVE ATTRIBUTES OF EACH SEGMENT BY 
ADDRESS. ADDITIONAL STATISTICS ABOUT THE NJMBFR OF 
AND PAGING DISK RECORDS USED ARE ALSO PRINTED. 

PAGES WIRED 
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^y^P_=I-§P£ClFY_PRINIING_gF_HMAP_AND_LMiP_DlTA 

DUMP 

THIS DIRFCTIVE CAUSES THE DATA DEFINED WITHIN THE HMAPS AND LMAPS 
TO BE PRINTED. IT IS CONSIDERED A DEBUG DIRECTIVE ONLY. 

SIA^P_rZ_SIO_RE_DAIEzIIME_SIA!viP,IN_QBJE£I 

STAMP <LOCATION> 

THIS DIRECTIVE CAUSES THE CURRENT DATE AND TIME TO BE STORED AT 
THF SPECIFIED LOCATION. 

VkRS10N_=-_SIORE_LIIERAL_TEXT_IN_OBJECT 

VFRSION <LOCATION> <STRING> 
TT • - —. , • — , • - —_ , , -..- ••-•••- — — . —- — 
THIS DIRECTIVE CAUSES THE SPECIFIED STRING TO BE STORED AT THE 
SPECIFIED L O C A T I O N . THE STRING IS STORED 1^ THE FORMAT WHERE THE 
FIRST WORD IS THE STRING LENGTH IN CH A R A C T E R S AND THE TEXT 
IMMEDIATELY F O L L O W S . 

_ _ _ _ _ _ _ _ _ _ _ _ . ___ 

THE FOLLOWING IS AN EXAMPLE OF HOW MAPGEN IS USED TO BUILD A COLD 
START MODULE. (THE EXAMPLE IS TAKEN FROM THE FILE C_COLD IN 
PR 1400.) 

* C COLD, PR14Q0, OS GROUP, 06/QS/79. 
* BUILD PAGF MAPS AND CREATE *COLDS MEMORY IMAGE. 

FILMEM ALL /* TO ENSURE *COLDS IS PREDICTABLE 
R *MAPGEN 
* 
* THIS FILF CONTAINS THE DIRECTIVES FOR THE *MAPGEN PROGRAM 
* FOR GENERATING PRIMOS IV REV 17 - SINGLE 64 USER V E R S I O N . 

TABLE M_RINGO 
* 

* SEGMENT 00 - CO N T A I N S I/O W I N D O W S , D V D 1 S K , CONTROL BLOCKS 

S E G M F N T 
EMPTY 

0 PROOQO 
0 177777 /* MAKE ALL REFERENCABLE 

LOAD 
SPACE. 

$LOW $HIGH /.* ASSURE MODULE HAS PAGE 

SEGO AMLOCB" 

SEGO AMLQCB 

7* I/O WINDOWS, DISK CHANN WIRE 
FL PROG. 

EMPTY 

SEGMENT 01 - CONTAINS ASSOCIATIVE BUFFERS 
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SEGMENT 
PAGE 

FOR BUFFERS. 
EMPTY 

177777 

0 177777 

/* ALLOCATE NO PAGE SPACE 

* SEGMENT 04 
ANDLERS. 

CONTAINS PHANTOM I N T S . , SEMAPHORES, PCB, FAULT H 

SEGMENT 
EMPTY 

4 PROOD4 
SEG4 SE64SZ /* DO NOT NEED PAGING SPAC 

E. 
WIRE S E G 4 

A.SEv, SEN COM, 
V P S D / * PHANTOM CODE, CHECKS, B 

WIRE 
UGGING. 

VPSD VPSD 
/ * WARM/COLD S T A R T , E T C . 

1 2 0 00 / * VPSD WIRED ONLY FOR DEB 

WIRE 760100 U2PCRE 
L O G , L 0 G E V 1 , 
* 

/ * INTERRUPT H A N D L E R S , CBK 

/ * PCBS THRU USER 2 
W I R E 

I S T A C K . 
S.UPCSK S E G 4 S Z /* SOME C O N C E A L E D S T A C K S , 

S E G M E N T 05 - C O N T A I N S RING Z E R O G A T E S 

S E G M E N T 5 PR0005 

SEGMENT 06 - CONTAINS 0/S KERNAL PROCEDURE AND LINKAGE. 

SEGMENT 
WI R E 
EMPTY 

6 PRQ006 
0 WIR E 6 
0 WI R E 6 

/'* WI RED THRU RTNSEG 

RESIDE 
TO ASS COM. 

WI R E 6 A S S C O M /* C O L D - S T A R T R E S I D E N T UP 

* S E G M E N T 07 - C O N T A I N S T F L I O B B U F F E R S . 

S E G M E N T 7 * 
WIRE 

W I R E D . 
WIRE 

Q 2000 

30000 32000 

/* USER 1'S OUTPUT BUFFER 

/* USER 1»S INPUT BUFFER W 
IRED 

E M P T Y 0 177777 /* NO PAGING SPACE. 

SEGMENT 10 - CONTAINS USRCOM 

SEGMENT 10 PR 0010 
RESIDE 

T RESIDENT. 
PAGE 

2000-

177777 

/•* USER 1 COMMON COLD-STAR 

/ * REST I S U N I N I T I A L I Z E D . 

SEGMENT 11 - CONTAINS FILE SYSTEM PROCEDURF AND LINKAGE 

T l PR001T SEGMENT 
* 
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S E G M E N T 1? - C O N T A I N S N E T W O R K SYSTEM P R O C E D U R E AND L I N K A G E 

S E G M E N T 12 P R O 0 1 2 
* 

* S E G M E N T 1 3 - C O N T A I N S R I N G 3 S T U F F . 

S E G M E N T 
* 

13 PR0013 

* SEGMENT 14 - CONTAIN ONE-TO-ONE STUFF LIKE PAGCGM, HDRBUF, SP 
ECIAL CODE. 

SEGMENT 14 PR0014 
EMPTY SEG14 SDWE 
WIRE SEG14 MMAP 

/* NO PAGING SPACE. 
10000 /;* HDRBUF, CONFIG, RSAV, F 

1GC0M, 

ONE S E G1 4 M M A P 100 00 

/* M A P . 
/* TAPE-DUMP, MEMORY-SCAN 

CODE, WARM-COLD 
WIRE PAGCOM 

DW1, SOW3 TABLES. 
SDWE /* PAGCOM, PAGDEV, SDWO, S 

ONE PAGCOM SDWE 

SEGMENTS 15 THRU 20 - CONTAIN 3270 PROJECTS CODE AND LINKAGE 

SEGMENT 15 PR0015 

SEGMENT 
PAGE 

* 

16 
177777 

SEGMENT 
PAGE 

1 7 
0 177777 

SEGMENT 20 * 
PAGE 0 177777 

* 
* S E G M E N T 2 2 - C O N T A I N S P A G E M A P S 
* 

SEGMENT 22 P R 0 0 2 2 
W IRE 
CONTIG 
PAGE 

0 
o 

H M A P E 

H M A P E 
H M A. P E 

177777 

SEGMENT 6002 - CONTAINS RING-3 STACK 

SEGMENT 6002 PR60D2 
PAGE 0 177777 

* 
* S E G M E N T 6 0 0 0 - C O N T A I N S S U P E R V I S O R ' S R I N G - Q S T A C K 
* 

SEGMENT 6000 PR60QQ 
WI R E 
PAGE 

0 2000 
0 2000 

/* FIRST PAGE IS WIRED 
/* NEEDS PAGE DISK. 

* END OF SEGMENT DEFINITIONS 
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* F I L L I N THE HMAP, MMAP, P U T S E G , AND SDW'S 
HMAP HMAP HMAPPA 
HMAP MWAP 
PTUSFG PTUSEG 
SDW 
SDW 
* 

0 SDWQ 
3 SDW3 

* PR INT A MEMORY WAP. 
* 

MAP 

* DUMP OF PAGE MAPS FOR DEBUGGING O N L Y . 
* 

* DUMP 

* STAMP THE OBJECT TEXT BEFORE B U I L D I N G . 

STAMP STAMP 
* 

* SET VERSION NUMBER. 

VERSION VERSIO 1 7 . 1 . 6 

* SAVE COLD-START IMAGE 
* 

COLD *COLDS 1 / 1 5 3 7 7 7 A / 1 0 1 0 
k 

QUIT 

CO CONTINUE 
CO TTY 
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8 APPLICATION NOTE - TSMT 

THIS SECTION DESCRIBES USE OF THE TSMT WAIT SEMAPHORE AND ERROR 
RECOVERY SCHEMES FOR READING AND WRITING TAPE WITH TSMT. 

8.1 USE OF THE TSMT WAIT SEMAPHORE 

LOOPING ON THE STATUS DONE WORD STATVC1) USES UP CPU TIME WHILE 
THE PROCESS WAITS FOR THE TAPE OPERATION TO COMPLETE. THIS IS 
NOT A GOOD PRACTICE FOR TWO REASONS. FIRST, IT TIES UP THE CPU 
NEEDLESSLY AND SLOWS DOWN SYSTEM PERFORMANCE IN GENERAL. SECOND, 
IT CAUSES THE PROCESS TO WASTE SOME OF ITS TIME SLICE WITHOUT 
DOING USEFUL WORK. THIS WILL RESULT IM THE PROCESS BEING 
SCHEDULED 
BE LONGER 

EXTRA TIMES AND 
THAN NFCESSARY. 

THE REAL TIME OF PROGRAM EXECUTION WILL 

THIS PROBLEM CAN BE SOLVED BY USING A SEMAPHORE. IF THE PROCESS 
WAITS ON A SEMAPHORE, THE WAIT TIME IS NOT COUNTED AGAINST ITS 
TIME SLICE. THEREFORE, AS SOON AS THE TAPE OPERATION COMPLETES, 
THE PROCESS 
SLICE. 

WILL BE SCHEDULED TO RUN AGAIN 10 FINISH UP ITS TIME 

THE PROGRAM TSMT CONTAINS A WAIT SEMAPHORE THAT CAN BE USED FOR 
THIS PURPOSE. THIS SEMAPHORE IS USED TO QUEUE TAPE REQUESTS. IF 
THE PROCESS MAKES A TAPE REQUEST WHEN THE CONTROLLER IS BUSY WITH 
ANOTHER OPERATION, THE PROCESS IS PUT ON THE WAIT SEMAPHORE. 

WHENEVER THE PROGRAM WANTS TO WAIT FOR TAPE OPERATION TO 
COMPLETE, IT CAN CALL TSMT WITH A REQUEST FOR STATUS. SINCE THE 
TAPE CONTROLLER IS ALREADY BUSY WITH THE PREVIOUS OPERATION, THF 
PROCESS WILL BE PUT ON THE TSMT WAIT SEMAPHORE. 

SINCE 
IS A 

THE STATUS 
CONVENIENT 

REQUEST IS FAST AND 
TAPE OPERATION TO 

DOESN'T AFFECT 
USE TO PROVIDE 

THE 
THE 

TAPE, IT 
SEMAPHORE 

WAIT. A SCRATCH STATUS VECTOR SHOULD PE USED SO THAT THE 
FROM THE ORIGINAL CALL IS NOT DESTROYED. 

STATUS 

EXAMPLE OF WAIT CODE: 

INTFGER STATVC3) 
INTEGER UNIT 

/* STATUS VECTOR SET BY TSMT 
/* MAG TAPE DRIVE NUMBER (0-7) 

INTEGER BUF (1Q24) 
INTFGER XSTATV (5) 

/* OUTPUT BUFFER 
/* SCRATCH VECTOR FOR WAIT 

CALL TSMT (UNIT,LOC(BUF),,:042620,STAT V) /* WRITE 1024 

. . . /* OVERLAP EXECUTION WITH 10 

WAIT FOR TAPE WRITE TO COMPLETE. 

100 IF ( S T A T V d ) .EO.O) GOTO 120 /* SEE IF TO IS ALREADY DONE 
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CALL T$MT 
GOTO 100 

( U N I T , L O C ( 0 ) , 0 , : 1 Q 0 0 0 Q , X S T A T V ) / * WAIT 

120 

8.2 ERROR RECOVERY FOR TAPF WRITFS 

THERE ARE HA-NY POSSIBLF ERROR RECOVERY SCHEMES. THE TWO THAT ARE 
DESCRIBED HFRE ARE BASED ON DIFFERENT RECORD FORMATS. THE FIRST 
ALGORITHM CAN 8E USED WHEN RECORDS CONTAIN 3NLY DATA. THE OTHER 
SCHEME REQUIRES THAT THE RECORDS CONTAIN EXTRA INFORMATION FOR 
ERROR RECOVERY. 

NOTE: THE FOLLOWING SCHEMES ARE PROVIDED 
USING THE IOCS ROUTINES THAT FTN USES. 

AS ALTERNATIVES TO 
THE ERROR RECOVERY 

PROVIDED IN THE IOCS ROUTINES CORRESPOND TO THAT DESCRIBED FOR 
SIMPLE WRITE ERROR RECOVFRY. 

§ilil_SIWPLE_WRITE_E'RROR .RECOVERY 

THE AIM OF THE SIMPLE ERROR RECOVERY PROGRAM IS TO GET BY A 
POSSIBLE PAD SPOT ON THE TAPE BY ERASING PART OF THE TAPE WHERE 
THE ERROR OCCURRED AND REWRITING THE RECORD AFTER THAT GAP. 

THE PROGRAM DOES NOT TRY TO REWRITE THE RECORD ON THE SAME SPOT 
ON THE TAPE EVEN THOUGH REPEATED TRIES ON THE SAME SPOT MAY 
IMPROVE THE TAPE ENOUGH TO PERMIT THE WRITE TO SUCCEED. THE TAPE 
IS CONSIDERED 
LATER DATE. 

MARGINAL AT THAT SPOT AND MAY NOT PE RFADABLE AT 

ONLY THE VERSION 
6250 8PI TAPE 
CONTROLLERS, THE 

THREE CONTROLLER (.MPC-3), WHICH SUPPORTS THE 
DRIVES, HAS AN ERASE COMMAND. ON OTHER 

TAPE CAN BE ERASED BY WRITING A FILE MARK AND 
THEN BACKSPACING OVER THE 
INCHES OF TAPE TO BE ERASED 

FILE «ARK. THIS WILL. CAUSE THREE 
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PROGRAM STEPS FOR WRITE ERROR RECOVERY: 

CHECK THAT ERROR RECOVERY IS POSSIBLE. DON'T ATTEMPT 
ERROR RECOVERY IF THE TAPE DRIVE IS OFFLINE OR NOT 
READY, r>R THE TAPE IS FILE PROTECTED. 

BACKSPACE OVER THE RECORD. 

3. ERASE A THREE INCH GAP ON THE TAPE. 

A. WRITE A FILE MARK. 

B. BACKSPACE A RECORD AND CHEC< THAT THE FILE MARK 
DETECTED BIT IS SET IN ThE STATUS WORD. 

ATTEMPT TO WRITE THE RECORD AGAIN. 

IF THE RECORD WAS NOT WRITTEN SUCCESSFULLY, REPEAT STEPS 
1-4 UP TO TWENTY TIMES (A MAXIMUM OF FIVE FEET OF ERASED 
TAPE). 

8.2.? WRITE ERROR RECOVFPY WITH SEQUENCE NUMBERS 

THFRF IS A DRAWBACK TO THE FIRST SCHEME. SINCE THE TAPE IS BAD 
AT THE SPOT WHERE THE ERROR RECOVERY IS BEING DONE, IT IS 
POSSIBLE FOR ERRORS TO OCCUR WHILE BACKSPACING. FOR EXAMPLE, IF 
THE BAD RECORD HAS A GAP IN THE MIDDLE OF IT, THE PROGRAM MIGHT 
DETECT TWO SHORT RECORDS WHEN BACKSPACING. IF THE PROGRAM HAS 
SOMF WAY OF IDENTIFYING RECORDS, THE PROGRAM CAN BE SURE THAT IT 
HAS NOT LOST POSITION DURING ERROR RECOVERY. 

ONE WAY TO DO THIS IS TO INCLUDE A SEQUENCE NUMBFR WITH EVERY 
RECORD. THEN wHEM ERROR RECOVERY IS ATTEMPTED, THE PROGRAM 
BACKSPACES TWO RECORDS AND THEN RFADS A RECORD. THIS RECORD 
SHOULD CONTAIN THE SFQUENCE NUMBER OF THE LAST GOOD RECORD BEFORE 
THE ERROR RECORD. 

PROGRAM STEPS FOR ERROR RECOVERY: 

1. CHECK THAT ERROR RECOVERY IS POSSIBLE DON'T ATTEMPT 
ERROR RECOVFRY IF THE TAPE DRIVE IS OFFLINE OR NOT 
RFADY, OR THE TAPE IS FILE PROTECTED. 

T. POSITION THE TAPE AFTER THF LAST GOOD RECORD. 

A. BACKSPACE TWO RECORDS. THIS *> ILL PLACE THE TAPE 
BFFORE THE LAST GOOD RECORD. 

B. READ A RECORD AND VERIFY THAT ITS SEQUENCE NUMBER 
MATCHES THE ONE EXPECTED FOR THE LAST GOOD RECORD. 

C. IF THE 'GOOD' RECORD CAN'T BE READ, THEN IT IS 
POSSIBLE THAT THE TAPE IS NOT POSITIONED CORRECTLY. 
BACKSPACE SFVERAL RECORDS AND READ THOSE RECORDS TO 
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FIND THE SEQUENCE NUMBER OF THE LAST GOOD RECORD 
WRITTEN. 

ERASF A THREE INCH GAP ON THE TAPE 

A. WRITE A FILE MARK. 

B. BACKSPACE A RECORD AND CHECK THAT THE. FILE *!ARK 
DETECTED BIT IS SET IN THE STATUS WORD. 

ATTEMPT TO WRITE THE RECORD AGAIN. 

IF THE RECORD WAS NOT WRITTEN SUCCESSFULLY, REPEAT STEPS 
1-4 UP TO TWENTY TIMES, LENGTHENING THE GAP EACH TIME. 

8.3 ERROR RECOVERY FOR TAPE READS 

ERROR RECOVERY WHEN READING A TAPE INVOLVES REPEATEDLY REREADING 
THE RECORD. THE SAME PROBLEM OF LOSING POSITION CAN OCCUR WHEN 
DOING ERROR RECOVERY SO THE ALGORITHM CAN BE IMPROVED BY 
VERIFYING THE SEQUENCE NUMBER EACH TIME A RECORD IS READ. 

PROGRAM STEPS FOR READ ERROR RECOVERY: 

1. CHECK THAT ERROR RECOVERY IS POSSIBLE. DON'T ATTEMPT 
ERROR RECOVERY IF THE TAPE DRIVE IS OFFLINE OR NOT 
READY. 

T. BACKSPACE AND REREAD THE RFCORD EIGHT TIMES. 

3. IF UNSUCCESSFUL, BACKSPACE EIGHT RECORDS (OR TO THE LOAD 
POINT IF LESS THAN EIGHT RECORDS * W A Y ) , SPACE FORWARD 
SEVEN RECORDS AND THEN READ THE PROBLEM RECORD. THIS 
SEQUENCE DRAWS THE TAPE OVER THE TAPE CLEANER AND COULD 
DISLODGE A POSSIBLE DIRT PARTICLE. 

4. REPEAT STEPS 1-3 EIGHT TIMES. 
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9 PRIMOS INTERNAL LOGIC 

THE FOLLOWING DFSCR1BES THE MAJOR MODIFICATIONS THAT HAVE BEEN 
MADE TO THE INTERNAL LOGIC OF PRIMOS. THIS INFORMATION IS 
REQUIRED NORMALLY ONLY BY THOSE INVOLVED IN THE MODIFICATION OR 
MAINTENANCE OF PRIMOS 

9.1 SEGMENT 4 

ON THE PRIME V-MODE PROCESSORS THE HARDWARE REQUIRES SOME CODE 
AND DATA TO RESIDE IN SEGMENT NUMBER 4. THIS INCLUDES PHANTOM 
INTERRUPT CODE AND MACHINE CHECK HANDLING. IN ADDITION, THE 
HARDWARE REQUIRES THAT ALL PROCESS EXCHANGE DATABASES RESIDE IN 
THE SAME SEGMENT. SINCE BOTH INTERRUPTS AND MACHINE CHECKS ARE 
CLOSFLY COUPLFD TO THE PPOCFSS EXCHANGE MECHANISM, IT MAKES SENSE 
TO HAVE SEGMENT NUMBER 4 CONTAIN BOTH THE PROCESS EXCHANGE 
DATABASES AND THE INTERRUPT AND MACHINE CHECK HANDLING CODE. 

2iZ_SEGMENT_14 

THE PRIMOS OPERATING SYSTFM REQUIRES SOME CODE AND DATA TO RESIDE 
IN MEMORY PAGES THAT ARE LOADED SUCH THAT THEY ARE CNE-TO-ONE 
WITH PHYSICAl MEMORY. (ONE-TO-ONE PAGES HAVE THEIR PHYSICAL 
MEMORY ADDRESS EQUAL TO THE WORD NUMBER OF THEIR VIRTUAL MEMORY 
ADDRESS.) SUCH CODE INCLUDES THE COLD START AND WARM START 
ROUTINES, THE TAPE DUMP PROGRAM, AND THE TOEHOLD TO ENTER VPSD. 
DATABASES WHICH MUST BE ONE-TO-ONE WITH PHYSICAL MEMORY INCLUDE 
THE CRASH REGISTER FILE AREA, THE SEGMENT DESCRIPTOR TABLES FOR 
ALL USFRS. 

ALL CODE AND DATA WHICH HAS TO RESIDE 
MEMORY IS LOCATED IN SEGMENT NUMBER 

ONE-TO-ONE WITH PHYSICAL 
14. THIS SEGMENT CONTAINS 

DATABASES WHICH ARE INVOLVED WITH 
SEGMENTATION. IT ALSO CONTAINS THE 
REGISTER SAVE ARFA, AND SOME UTILITY 

VIRTUAL MEMORY PAGING AND 
TAPE DJMP PROGRAM, THE CRASH 
CODE USED BY THE PAGING 

SYSTEM. 

FIGCOM 

TUU: 
HAS ALSO BEEN MOVED TO SEGMENT 14 IT RETAINS LOCATION 

9.3 SEGMENT 22 

ALL PAGE-MAPS FOR PRIMOS ARE LOCATED IN SEGMENT 22. THERE IS 
ROOM IN THIS SEGMENT FOR 511 PAGE MAPS. THE PAGES OF SEGMENT 22 
NEED NOT BE ONE-TO-ONE WITH PHYSICAL MEMORY. HOWEVER, THE PAGES 
CONTAINING THE PAGE-^APS FOR COLD-START PRT^OS SEGMENTS MUST BE 
CONTIGUOUS IN PHYSICAL MEMORY. 

9.4 FILE SYSTEM DATA STRUCTURES 
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9.4.1 STRUCTURE OF USRCMS 

USRCMS HAS BEEN MODIFIED SO THAT BOTH THE UNIT TABLE ENTRIES AND 
ATTACH POINT ENTRIES CONTAIN INDICES TO UNIT TABLE ENTRIES IN A 
SEPARATE COMMON AREA, UTCOMS. THE LOGIN VAHE REMAINS IN USRCMS 
AS A 32 CHARACTER STRING. ONLY SIX CHARACTERS (3 WORDS) ARE 
USED; THF REMAINING WORDS ARE RESERVED FOR FUTURE USE. 

AS IN PREVIOUS REVISIONS, VARIABLE! IN US? CMS SUCH AS UNITAB 
(START OF UNIT TABLE INDICES) ARE ARRAYS EQUIVALENCED THUS 
PROVIDING BASICALLY THE SAME FUNCTION AS PL/1 BASED OVERLAYS. 
THE EXPRESSION: 

LUNIT = UNITAB ( (USR-1 ) *USRSIZ) + UN1TNR ) 

WHERE: USR IS THE PROCESS OR USER NUMBER 
USRSIZ IS THE PER PROCESS LEVGTH OF "USRCMS". 
UNITNR IS THE FILE UNIT NUMBER. 

THUS BECOMES AN INDEX TO THE UNIT TABLE EMTRY FOR THE UNIT. IF 
LUNIT HAS A VALUE OF 0, THIS INDICATES THAT THE UNIT IS CLOSED 
AND THAT A UNIT TABLE ENTRY IN UTCOMS DOES MOT EXIST. 

THE EXPRESSIONS: 

LUNIT = CURATT ((USR-1)*USRSIZ) 
LUNIT - HOMATT ((USR-1)*USRSIZ) 

ARE USED TO OBTAIN THE INDICES TO UNIT TABLE ENTRIES REPRESENTING 
CURRENT AND HOME ATTACH POINTS. 

THE VARIABLE LUSR IN THE COMMON AREA PUDCCH IS INITIALIZED AT 
COLD START TO THE VALUE (USR-1 ) * US RSIZ . SfOTE THAT PUDCOM IS IN 
THE F'ER-USER STACK SEGMENT SO THAT LUSR FOR AN PROCESS POINTS TO 
THAT PROCESS'S "SLICE" OF USRCMS. 

9.4.2 STRUCTURE OF UTCOMS 

THE COMMON AREA UTCOM* CONTAINS UNIT TABLE ENTRIES. THE 
VARIABLES IN UTCOMS SUCH AS VSTAT, VBRA, ETC. ARE EQUIVALENCED. 
THE EXPRESSION: 

STATUS = VSTAT (PTR) 

RESULTS IN STATUS CONTAINING THE OPEN STATUS ASSOCIATED WITH A 
PARTICULAR UNIT OR ATTACH POINT WHEN PTR IS OBTAINED USING THE 
ABOVE STATEMENTS. 

VARIABLES IN UTCOMS WHEN USED TO REPRESENT OPEN FILE UNITS RETAIN 
THE SAME MFANINGS AS IN PREVIOUS PRIMPS RFLEASES. THE VARIABLES 
AND MEANINGS ARE : 

VSTAT PIT 1 : IF SET FILE MODI FIED 

BIT IF SET OPEN FOR SYSTEM USE, 
EXCLUDE FROM CONCURRENCY CHECK 

PRIMOS INTERNAL LOGIC PAGE 165 



BITS 3-8: FILE TYPE 
BITS 9-16: OPEN STATUS 

1 = READ 
2 = WRITE 
3 = RFAD/WRITE 

VBRA 

4 = ATTACH 

BEGINNING RFCORD ADDRESS OF FILE 

VDVNO L O G I C A L D I S < NUMBER 

VDCRA CURRENT DISK RECORD ADDRESS IN DAM INDEX; 0 
IF SAM FILE, -1 IF INVALID 3UT A DAM FILE. 

VDRWP ORDINAL RECORD NUMBER IN FILE 

VCR A CURRENT DISK RECORD ADDRESS IN FILt 

VRWP WORD OFFSET OF CURRENT POSITION IN CURRENT 
DISK RECORD 

VPRIV BITS 1-8: ACTUAL RWLOCK VALUE 
0 = ONLY ONE USER 
1 - ONE WRITER XOR N READERS 
3 = N WRITERS *OR N READERS 
5 = N WRITERS AND N READERS 

BITS 9-16 PRIVILEGE BITS 
1 = RFAD 
2 - *IRITE 

VPOPKA 

4 - TRUNCATE/DELETE 

DISK RECORD ADDRESS OF FILE ENTRY IN FATHER UFD 
ENTRY WHOSE DATE-TIME MODIFIED (DTM) FIELDS ARE 
TO BE UPDATED UPON CLOSE IF THE FILE WAS 
MODI FIED. 

VPOPRW POSITION IN VPOPRA RECORD OF ENTRY CONTROL WORD 
(ECW) OF FILE ENTRY. 

VTHRED INDEX OF NEXT UNIT TABLE ENTRY ON THIS HASH 
__ THREAD. 

IF THE UNIT TABLE ENTRY IS USED TO REPRESENT AN ATTACH POINT 
RATHER THAN AN OPEN FILE, THE FOLLOWING DEFINITIONS APPLY: 

VSTAT SAME AS FOR FILES; OPEM STATUS IS 4 WHEN 
"OPFN FOR ATTACH" 

VBRA SAME AS FOR FILES 

VDVNO 

VDCRA 

SAME AS FOR FILES 

NOT VALID 

VDRWP NOT VALID 

PRIMOS INTERNAL LOGIC PAGE 166 



VCRA NOT VALID 

VRWP NOT VALID 

VPRIV BITS 1-8: RESERVED 
BITS 9-16: 0 = NONOWNER;\l = OWNER 

VPOPRA SANE AS FILE, DTM 
WHEN ATTACH POINT 

INDICATED IS UPDATED 
UFD IS MODIFIED. 

VPOPRW SAME AS FILE, DTM INDICATED IS UPDATED 
WHEN ATTACH POINT IS MODIFIED. 

THE ATTACH POINT NAME IS NO LONGER STORED IN ANY SYSTEM TABLE AS 
AN ASCII CHARACTER STRING. THE NAME MAY BE CONVENIENTLY READ IN 
FROM DISK BY USING THE PING 0 SUBROUTINE UFDNAM. THE SOURCE FOR 
UFDNAM HAY BE FOUND IN PRI400>FS 

9.4.3 UNiI_IABLE_HASHjNG 

ALL LOCAL UNIT 
UNIT CHECKING 

TABLE ENTRIES ARE HAHED SO THAT RWLKCK FOR CROSS 
IS FASTER. THE ARRAY UTHASH IN FSCOM IS THE HASH 

TABLE. EACH ENTRY IS ZERO FOR MO UNITS HASHED HERE OR THE INDEX 
OF THE FIRST UNIT TABLE ENTRY THAT HASHES HFRE. EACH UNIT TABLE 
ENTRY HAS A LINK (VTHRED) TO THE NEXT ENTRY OR ZERO IF IT IS THE 
LAST ONF FOR THIS HASH INDEX. 

THERF ARE THREE NEW ROUTINES TO HANDLE THE UNIT TABLE HASHING. 
THEY ARE: FSHASH, FSAHSH, AND FSUHSH. FSHASH IS A FUNCTION THAT 
TAKES THE BRA AND THE DVNO OF A FILE AND RETURNS A HASH INDEX 
INTO UTHASH. FSAHSH TAKES A UNIT TABLE ENTRY INDEX AND ADDS THAT 
ENTRY TO THE HASH THREAD. FSUHSH TAKES A UNIT TABLE ENTRY INDEX 
AND REMOVES IT FROM THE HASH THREAD. 

9i44i_A|.i=Q£4TI0b[_QF_UNTT_TABL,E_EMTRI£S_IN„UICgP5$ 

UNIT TABLE ENTRIES ARE ALLOCATED AT COLD START BY AINIT AND 
ALLOCATED AND FREED WHILE THE SYSTEM IS RUNNING. AINIT GARNERS A 
UNIT TABLE ENTRY FOR SYSUN (FILE UNIT 0) AND CURRENT AND HOME 
ATTACH POINTS FOR EVERY CONFIGURED USER AT COLD START. THESE 
UNIT TABLE ENTRIES ARE NEVER FREFD. SYSUN MAY BE CLOSED AND THE 
ATTACH POINTS MADE INVALID BY SETTING VSTAT = Q, HOWEVER. AT 
FILE OPEN TIME, UNIT TABLE ENTRIES ARE ALLOCATED BY THE 
SUBROUTINE GFTUN AND FREED (RETURNED) BY THE SUBROUTINE RTNUN. 
THE SOURCES FOR GETUN AND RTNUN f"AY BE FOUND IN PRI.A0OFS. THE 
ARRAY UTBITS IN 
TABLE ENTRY IN 
ENTRY. 

COMMON FSCOM IS A BIT MAP WITH 1 BIT PER UNIT 
UTCOMS. A TRUE B I T M ) INDICATES A FREE TABLE 

THE UNIT TABLE RESERVATION STRATEGY USES THE FOLLOWING VARIABLES: 

RUFREE TOTAL NUMBER OF RESERVED UNITS IN SYSTEM 
THAT HAVE NOT BEEN ALLOCATED. 
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R UC NT THE NUMBER OF RESERVED UNITS PER USER 

M LI F R E E N U M B E R O F F R E E U N I T T A B L E E N T R I E S IN U T C O M J 

UUCNT(USR) AN ARRAY EACH 
OF UNIT TABLE 
GIVEN USER. 

OF WHOSF ELEMENTS CONTAIN THE NUMER 
ENTRIES CURRENTLY IN USE FOR THE 

9.5 TREENAME HANDLING IN DOSSUB 

FOR THOSE COMMANDS WHICH ACCEPT TREENAMES (SEE %TREENAMESX), A 
CALL IS MADE TO TA$ (A MODIFIED VERSION OF THE TA COMMAND) TO DO 
ANY TREENAME PROCESSING AND ATTACHING THAT IS NECESSARY. 

TA$ DOES ALL OF THE 
CASES, TA$ RETURNS 

ATTACH COMMAND'S PROCESSING. IN ALL OTHER 
TO DOSSUB THE LAST ELEMENT OF THE TREENAME IN 

THE VARIABLE FNAME, AND IS ATTACHED TO THE APPROPRIATE PLACE SO 
THAT DOSSUB MAY SUCCESSFULLY PROCESS THE COMMAND. IT IS 
IMPORTANT TO NOTE THAT TA$ CALLS RDTK$P. 

IF AN ATTACH WAS MADE ANYWHERE 
LOGICAL VARIABLE ATSW IS SET TO 

TO PROCESS THE 
.TRUE. IN TA$. 

TREENAME, THE 
ONCE DOSSUB HAS 

COMPLETED THE PROCESSING OF THE COMMAND, ATSW IS RESET TO 
AFTER RE-ATTACHING TO THE HOME UFD. 

.FALSE 

2i6_DISK_ERROR_£ECOVERY.DURiNG_WARf1_STARIS 

WHEN A WARM START IS PERFORMED,, A CHECK IS MOW MADE TO SFE IF THE 
CURRENT DISK OPERATION HAS TAKEN LESS THAN (OR EXACTLY) 10 
SECONDS. IF THE CURRENT OPERATION HAS TAKEN LESS THAN (OR 
EXACTLY) 10 SECONDS, A SINGLE ERROR WILL BE LOGGED, AND THE 
OPERATION WILL BE RETRIFD. IF MORE THAN 10 RETRY OPERATIONS HAVE 
FAILED, IT IS ASSUMED THAT THE DISK OR CONTROLLER IS HUNG, AND NO 
MORE RETRIES WILL BE ATTEMPTED. THIS CORRECTS A PROBLEM WHEREBY 
A WARM START COULD DESTROY DATA ON A DISK. 

9.7 NEW SEGMENT 0 WINDOW ALLOCATION ROUTINE: GTWNDO 

OVFRVIEW 

ALL MODULES DOING MAPPFD I/O THROUGH SEGMENT 0 (MTDIM, MPCDIM, 
FARDTM, ETC.) FORMERLY HAD SEGMENT Q PAGE *!AP FNTRIES STATICALLY 
ALLOCATED ON A PER-MODULE BASIS. CHANGING THIS ALLOCATION 
REQUIRED REASSEMBLY OF AT LEAST ONF MODULE (SEG14) AND RELOADING 
OF THE OPERATING SYSTEM. IN THE NEW SCHEME, SEGMENT 0 WINDOWS 
(PAGE MAP ENTRIES OR GROUPS OF PAGE MAP ENTRIES) ARE ALLOCATED 
ONLY WHEN NECESSARY (I.E., THE FIRST TIME A PARTICULAR DEVICE IS 
USED). THIS ALLOCATION IS DONE BY THE NEW ROUTINE GTWNDO 
DESCRIBED BELOW. 

U SAGE 
GTWNDO 
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CALLING SEQUENCES: 

PR A 
(CALL TO ERRRTN IF UNSUCCESSFUL) 
CALL GTWNOO 
AP 
AP 

< / / P A G E S > , S 
WNDPTR,SL 

(RETURN ERROR CODE; CALLER W I L L TAKE APPROPRIATE 
A C T I O N ) 
CALL GTWNDO 

AP 
AP 

< / / P A G E S > , S 
WNDPTR,S 
C O D E , S L 

PL1 : 
DCL NUM PAGES F I X E D ( 1 5 ) , 

WINDOW_PMNT_PTR 
[CODE 

GTWNDO 

P T R , 
F I X E D (1 5 ) , 1 
EXT E N T R Y ( F J X E D , PTR L, F 1 X . E D 3 ) ; 

CALL GTWNDOCNLIM P A G E S , WINDOW „PWNT_PTR C , C O D E D ; 

FORTRAN: 
INTEGER*? NU.MPG.S 
INTEGER** WNDPTR 

CINTEGER*2 CODED 

CALL G.TWNDOCNUMPGS, WNDPTR C, CODET) 

RETURN: (IN SECOND ARGUMENT) 
IP TO PAGE MAP ENTRY IN HMAP C S E G U ) 

ERROR ACTION: 
IF CODE IS PASSED, RETURN ERROR CODE ESR3 0M 
ELSE CALL ERRRTN 

THE FIRST ARGUWFNT (NUM_PAGES) IS THE SIZE OF THE WINDOW IN 
PAGES. THE SECOND, RETURNED BY GTWNDO, IS A POINTER TO THE PAGE 
WAP ENTRY OF THE FIRST PAGE IN THE WINDOW. THE OPTIONAL THIRD 
ARGUMENT IS A RETURN CODF — EITHER 0 OR ESROOM. 

THE FOLLOWING IS AN EXAMPLE OF GTWNDO USAGE (TAKEN FROM MTDIM) 

INITIALIZE CONTROLLER, IF NEEDED 

LDA P$a;TFLG2,*Y 
BEQ 
LDL 
I3LNE 

I S M T 2 
PWINDS,1 
M TI N1 

0 => INITIALIZED 
WINDOW ALLOCATED? 
YES, THE HMAP POINTER IS THERE 

CALL GTWNDO 
AP =6,S 

GET WINDOW 
6 PAGES LONG 
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AP 
LDX 

WINDOW,SL 
SAVEX 

TO TEMPORARY 
RESTORE CONTROLLER INFO INDEX 

LDY 
LDL 
STL 

YSftVE 
WINDOW 
PWINDS,1 STORE HNAP POIMTER 

MTIN1 LDA DMADDR,1 

OTA XDMXCH,Y 

GET DMA CHANNEL ADDR FOR THIS 
CONTROLLER 
OUTPUT CHANNEL ADDRESS 

3CNE NOMPC IF MO "SKIP THEN NO MPC 

9.8 KERNAL SUPPORT FOR BATCH 

THE FOLLOWING 
SUPPORT BATCH. 

DESCRIBES THE CHANGES TO P R I M S EXECUTION LOGIC TO 
MODULES AFFECTED (EITHER CHANGED OR NEW) ARE 

LISTED IN ALPHABETICAL ORDER, WITH THE EXCEPTION OF PRIMOS 
DATABASES WHICH ARE MENTIONED AS THEY APPLY TO THE CHANGE. 

9.8.1_AINII 

PRIOR TO COPYING USER 1'S RING 0 STACK FOR LATER INITIALIZATION 
OF USERS, A NEW VALUE IN PUDCOM, PRVL, IS SET TO FALSE, SO THAT 
THIS VALUE WILL BE FALSE FOR ALL USERS. ONCE THIS COPY IS DONE, 
THE VALUE FOR PPVL FOR USER 1 IS SET TO TRUE. 

9.8.? BATCH* 

THIS IS A NEW MODULE, AND CAN ONLY BE USED (SUCESSFULLY) BY A 
USER THAT HAS THE ABOVE DESCRIBED VALUE PRVL SET TO TRUE. THIS 
MODULE IS ESSENTIALLY THE SAME AS A CALL TO PKANTS, EXCEPT THAT 
THE USER WITH PRVL SET TO TRUE (TYPICALLY 
START UP A PHANTOM WITH A DIFFERENT NAME. 

THE BATCH MONITOR), CAN 

9.8.3_DOSSUB 

THE CHANGES MADE TO DOSSUE AS THEY RELATE TO BATCH IS THE 
ENHANCEMENT OF THE CHAP LOWER COMMAND, WHICH NOW ALLOWS A USER TO 
SPFCIFY THAT THE LENGTH OF THE TIMESLICE CkH BE LOWERED IN TENTHS 
OF SECONDS. THIS ENHANCED COMMAND MUST PE SPECIFIED WITH A 
PRIORITY. THE SYNTAX IS 

CHAP LOWER PRIORITY TIMESLICE 

WHERE TIMESLICE IS 
TIMESLICE CAN NOT 

SOME VALUE 
E LOWERED, 

BETWEFN 1 AND 100. IF THE 
OR IS GREATER THAN THE SYSTEM'S 

TIMESLICE, THE COMMAND IS EFFECTIVELY A NO-DP. 

ALSO IN DQSSllB, THE CODE FOR THE LP COMMAND (LOGOUT), HAS BEEN 
MOVED TO A SEPARATE SUBROUTINE LOGO$$, WHICH IS ALSO SUPPORTIVE 
TO THE BATCH FACILITY. (A DESCRIPTION OF L0GO$$ APPEARS AFTER 
LOGIN.) 
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9.8. A LOGIN 

LOGIN ENSURES THAT THF VALUE FOR PRVL IS SET TO FALSE FOR A 
LOGGING IN USER. IF A PHANTOM JOB IS LOGGING IN, PHPRVL AS SFT 
IN PHANTS IS COPIED TO THF LOGGING IN PHANTOM'S RING 0 STACK AS 
ITS VALUE FOR PRVL. (PHANTS CHANGES EXPLAIN THIS A BIT MORE.) 

DURING LOGOUT, THE USER'S TIME SLICE VALUE IS RESET TO THE LAST 
TIMESLICE ISSUED AT THE SYSTEM CONSOLE, OR THE DEFAULT TIMESLICE. 

_____-_o_Ql_ 

THIS IS A NEW MODULE THAT INCORPORATES MOST OF THE CODE THAT WAS 
IN DOSSUB, AND ALSO INCLUDES SOME NEW FUNCTIONALITY FOR BATCH. 
THIS MODULE ALLOWS A USER WITH PRVL SET IN THEIR RING 0 STACK TO 
LOG OUT ANY AND ALL USERS BY NUMBER OR NAME. 

_ _ _ _ _ _ _ _ 

THIS MODULE HAS BEEN CHANGED SO THAT PHANTOMS CAN NO LONGER TIME 
OUT FOR INACTIVITY, AND SO THAT CPU AND 10 LIMITS ARE RECOGNIZED 
FOR PHANTOMS. 

2_#iZ____NI_ 

THE CHANGE TO PHANTS IS THAT IT NOW HAS A NEW VARIABLE IN SUPCOM 
TO SET WHEN FIRING UP A PHANTOM (CALLED P H P R V L ) . IF USER 1 IS 
STARTING UP THE PHANTOM, THE PHANTOM IS SAID TO BE PRIVILEGED, 
AND PHPRVL IS SFT TO TRUE; IN ALL OTHER CASES, PHPRVL IS SET TO 
FALSE. 

9.8.8 TMAIN 
— » — » — — — — — - — - ~ - ^ . — — - . i. — . — — . . . . . 

THE ONLY CHANGES TO TMAIN RELATED TO BATCH ARE T H E NEW VARIABLES 
PHPRVL AND SAVETS IN THE SUPCOM DATABASE. 

9.9 PRIHOS SUPPORT FOR BAD SPOTS HANDLING ON PAGING PARTITIONS 

PRMLD AND AINIT ARE THE ONLY TWO SYSTEM STARTUP AND 
INITIALIZATION MODULES WHICH WERE CHANGED TO IMPLEMENT THIS 
MECHANISM. 

9.9.1 PRMLD - PRIMOS PRELOADER 

IN ADDITION TO THE 
PRELOADFR WILL: 

NORMAL FUNCTION PERFORMED BY PRMLD, THE 

1. CHECK THE PACK NAME 
IF THE PACK NAME IS 

OF THE PRIMARY PAGING PARTITION (PAGDEV). 
•PAGING' NUMBER OF FILE SYSTEM RECORDS 

IS READ FROM THE DISK RECORD A VAILABILITY TABLE (DSKRAT) AND 
THE PAGING RELOCATION CONSTANT (PAGREL) IS UPDATED 
ACCORDINGLY TO AVOID OVERWRITING THE FILE SYSTEM PORTION OF 

DISK 
DISK (IF 

THIS 
ALTDEV 

PROCESS IS REPEATED FOR THE ALTERNATE 
IS SPECIFIED IN THE CONFIG COMMAND). 

PAGING 
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2. IF IT IS A SPLIT PARTITION (COMD EV=PAG DE V) , OR THE PACK NAME 
OF THE PAGING DISK IS 'PAGING 1, AND A NON-EMPTY BADSPT FILE 
EXISTS, THE PRELOADER WILL READ THE INFORMATION FROM ThE 
BADSPT FILE AND REASSIGN ALL THE LHAP PAGING RECORD INDEXES 
(WHICH ARE PREASSIGNED BY MAPGEN) TO AVOID USING BAD PAGING 
DISK TRACKS 
INFORMATION 
SUPPORTS A 

WHEN THE 
IS ALSO PUT 
MAXIMUM OF 

SYSTEM IS PRELOADED. THE BAD SPOTS 
IN A COMMON BLOCK OF 16 WORDS (TT 
16 BAD SPOTS) WHICH GET PASSED TO 

AINIT. 

9.9.2 AINIT 

WHEN PAGING IS TURNED ON, THE PAGE MAP MUST CONTAIN THE CORRECT 
LMAP PAGING 
PAGING DISK, 
MAY NOT BE 

RECORD INDEXES. IF DEFECTIVE TRACKS EXIST IN THE 
THE PAGE MAPS IN THE COLD START MEMORY IMAGE *C0LDS 
CORRECT. THFREFORE, AINIT NOW USES THE BAD SPOT 

INFORMATION PASSED ON BY THE PRELOADER 11 REASSIGN THE LMAP 
PAGING RECORD INDEXES BEFORE PAGING IS TURNED ON. IT ALSO USES 
THE BAD SPOT INFORMATION WHEN ASSIGNING PAGING RECORD INDEXES FOR 
NON OPERATING SYSTEM PAGES TO AVOID DEFECTIVE TRACKS. 

9.9.3 SEG14 

AN ARRAY OF 
•137 WHICH 

16 WORDS NAMED BADREC IS ADDED FROM LOCATION '120 TO 
IS USED BY AINIT TO ADDRESS THE BAD SPOT INFORMATION. 

9.9.4 MAPGEN 

THE COLD START MEMORY IMAGE *COLDS NOW STARTS AT '140 INSTEAD OF 
'120. THIS ENABLES THE PRELOADER TO PUT THE 16 WORDS BAD SPOTS 
INFORMATION AT LOCATION '120 TO '13? WHERE THEY DON'T GET 
OVERWRITTEN WHEN STARTUP AND INITIALIZATION PROCEDURE 
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10 CORRECTED REVISION 16.2 PROBLEMS 

THE FOLLOWING IS A LIST OF PROBLEMS, WHICH WERE CORRECTED AT REV 
17 PUT NOT AT REV 16.?. WHERE APPLICABLE, TAR NUMBERS ARE 
INCLUDED. 

10.1 PAGING DEVICE SIZE 

FIXED CALCULATION OF PARTITION SIZE AND RECORD CAPACITY FOR 
DEVICES OF ALL TVPES. CTAR #224863 

10.2 OPEN Z_CLOSE_COMMANDS 

THESE COMMANDS NOW CHECK THAT THE UNIT NUMBER IS VALID. 

10.3 COMOUTPUT COMMAND 

FIXED SO THAT TREENAME PROCESSING REATTACHES TO THE HOME 
DIRECTORY. FIXED TO CHECK THAT FILE IS A SAM OR DAM FILE. 

10.4 ABORT CONDITIONS 

CERTAIN ABORT CONDITIONS NOW CANCEL THE USER'S WAIT FOR TERMINAL 
INPUT. ETAR #200043 

10.5 ATCH$$_PROBLEM 

THF ATCH$$ CALL WOULD SOMETIMES RETURN FALSE 'NOT A UFD' ERROR 
CODES WHILE SEACHING ALL DISKS FOR A DIRECTORY WHOSE NAME WAS 
ALSO THE NAME OF A FILE IN AN MFD. CTAR #224613 

10.6 PHANTS_PRQBLEM 

IF THE UNIT ARGUMENT OF PHANTS WAS SET T3 0, ON RETURN THE 
ARGUMENT WAS SET TO 6 BY PHANTS, EVEN IF THE ARGUMENT WAS A 
CONSTANT. r/TAR #257583 

10.7 REMOIE_LlSIF_OyiPlJT 

THE OUTPUT FROM A REMOTE LISTF WAS NOT BEIMG WRITTEN INTO THE 
USER'S COMOUTPUT FILE. 

10.8 USER SEMAPHORE WAIT 

A USER COULD MONOPOLIZE THE CPU BY CERTAIN USES OF THE SEM$WT 
CALL. 

10.9 COMOUTPUT CONTROL ARGUMENT HANDLNG 

"COMO TREENAME - CONTIN" WAS NOT BEING CORRECTLY HANDLED 
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10.10 UII PACKAGE 

(THIS PACKAGE IS NOW PART OF THE OPERATING SYSTEM.) THE HANDLERS 
FOR ZMV AND ZMVD CAN NOW DO FULL-SEGMENT MOV ES . 

10.11 SHARE_COMWAND 

THIS COWHAND COULD NOT HANDLE A FULL 64K-W0RD FILE. CTAR #105553 

10.12 ERROR-CORRECTING CODE HANDLER 

THE ECC HANDLER WOULD SOMETIMES PREMATURELY STOP THE RECORDING OF 
FURTHER ECC-CORRECTED MEMORY ERRORS. 

10.13 DISK_PAC<_NAi!!!E 

WHEN ADDING A DISK WITH A PACK NAME OF A ODD LENGTH, AN 
UNINITIALIZED BYTE IN THE NAME SOMETIMES RESULTED. THE LOGPRT 
PROGRAM WOULD PUT A GARBAGE CHARACTER IN THE NAME. CTAR #247271 

10.14 COMINPyT_yNIT_NUMBER 

THE CQMINPUT COMMAND SOMETIMES DID NOT CORRECTLY OBTAIN ITS UNIT 
NUMBER ARGUMENT. CTAR #806973 

10.15 ASSIGNABLE AMLC LINFS 

IT IS NOW ASSURED THAT AN ATTEMPT TO UNASSIGN AN AMLC LINE WILL 
WAIT FOR ITS OUTPUT BUFFER TO E^PTY. CTAR #234153 

10.16 5ING_0_GATES 

IF THE NUMBER OF GATES IN SEG5 EXACTLY FILLED A PAGE, THE MODULE 
SEG5 FAILED TO ASSEMBLE. CTAR #257283 

10.17 SPL1T_DISK 

LARGE-PARTITION SPLIT DISKS SQWETWES PRODUCED AN INVALID 
COMPUTATION OF AVAILABLE PAGING SPACE. CTAR #145413 

10.18 HIGH-PERFQRMAN£E_AMLC_,CONFIGJRAJQR 

MANY MISCELLANEOUS PROBLEMS FIXED. CTARS 24788, 234223 

10.19 AMLC PUFFER C H E C K - D E L T Y 

THE OUTPUT-BUFFER-FULL DELAY CYCLE IS NOW 3.5 SEC. CTAR #234213 

10.20 SYSTEM TERMINAL BAUD RATE 

THE BAUD RATE OF THE SYSTEM TERMINAL COULD 3E IMPROPERLY SET IF 
NOT SPECIFIED EXPLICITLY VIA AN ASRATE CONFIG COMMAND. CTARS 
80695, 145143 
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11 CORRECTED REVISION 17.0 PROBLEMS 

11.1 SRCHSS PROBLEM 

DO NOT ALLOW COMOUTPUT UNIT TO BE CLOSED BY SRCtt$$ UNLESS CALLED 
FROM RING 0. 

11.? I_____Q___G 

TO FIX FORMS BUG WHEN USING TELENET TP 210Q TIRS. 

11 .3 DPTX£_SYNCHRONOUS_COM^yNICA.TigN 

CODE CHANGED TO USE SEGMENT 17 POINTER INSTEAD OF SEG 0 POINTER. 
CODF REARRANGED TO SET FLAG CORRECTLY. 

11 .4 ____________________________ 

IMPROVEMENT TO DATA SET CONTROL HANDLING IN SYNCHRONOUS NETWORKS. 
FIX BUGS FOUND IN 16.6 FOR NCC. FIX BUGS FOUND IN SYNCHRONOUS 
NETWORKS OVER TFLENET LINK. 

_____ __________ 

COMINPUT DOES NOT PICK UP THE UNIT NUM3ER IF ITS POSITION IS 
GREATER THAN 3RD TOKEN. 

_____ £EI_ 

BUGS HAVE BEEN FIXED IN TM INVOLVING PROPER HANDLING OF 'TEST 
REQUEST' FUNCTION KEY. 

11.7 NETWORKS 

FIX RUGS IN RING STARTUP AND CLEANUP DIM CODE. ADD SUPPORT FOR 
15 RING NODES. CHANGE THE NAME 'FARDIM' TO 'PNCDIM'. CHANGE 
LOAD SEQUENCE TO PUT UNWIRED NETWORK BUFFERS AT TOP OF SEGMENT. 

11.6 MDLC 

FIXED PROBLEMS IN TIMING SENSITIVE CODE IN SLCDIM. (1) SLCINI r 

WITH TWO CONTROLLERS AN INSTRUCTION MAY FAIL TO SKIP BECAUSE IT 
IS EXECUTED BEFORE THE CONTROLLER HAS FINISHED INITIALIZING FROM 
AN INSTRUCTION. (2) SLCOTP - AN CTP FUNCTION CODE INSTRUCTION 
MAY TAKE LONGER TO FINISH THAN 3 IRS INSTRUCTIONS. 

11.9 _______________ 

FIX PLP TRIM( ) BIF TO WORK CORRECTLY WHEN BIT CONTROL ARGUMET IS 
'OO'B, SOULD RESULT IN INPUT STRING -- NOW RESULTS IN GARBAGE 
STRING . 
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11.10 I/Q.WINDOWS 

GTWNDO IS SUPPOSED TO BE WIRED (CONTAINS INH) BUT IS NOT. 

11.11 NETWORKS 

FIX BUG IN RLOGIN THAT DOESN T <QU1T> IF REMOTE TERMINAL BUFFER 
HAS >64 CHARACTERS IN IT. 

11.12 DFLFTE_COHMAND 

BUG HAS BEEN FIXED SO THAT DELETION OF A SEG DIRECTORY ON AN OTTJ 
PARTITION COULD 
LEAD TO A RECURSIVE LOCK ATTEMPT ON TRNLOK (BETWEEN DELETE AND 
PRWF$$).MAKE SYSTEM HALT CTAR #115823 

11.15 RIN£EC_PROBLEM 

RTNREC WAS CALLING ERRPRS WITH RATLO HELD = LOCK VIOLATION IF 
COMINPUT ON. MAKE SYSTEM HALT 

1 1 . 1 4 W A R M _ S T A R T _ C O N F I G U R A J I O N 

AMINlT WAS INCORRECTLY RESETTING THE AMLC INTERRUPT RATE DURING A 
WARM START. A FLAG WAS ADDED TO DETECT A COLD OR WARM START. 

11.15 SMLC EMULATORS AND NETWORKS 

CLEARER ERROR MESSAGE AT INITIALIZATION FOR RJE EMULATORS AND 
NETWORKS. PROBLEM HAS BEEN SOLVED SO THAT SAVING ? CONTROLLERS 
CONFIGURED AND ONLY ONE PRESENT SO THAT THE ONE PRESENT IS STILL 
ENABLED. 

11.16 GPAS§i_PROBLEM 

GPASSS LEFT THE UNIT OPEN IF REQUESTED ENTRy AS NOT A UFD. 

11.17 NEIWgRKS_PROBLEW 

FIX BUG WHICH CHANGES THF SYSTEM ON WACK'S CORRECT COMMENTS. 

11.18 DPTXTTHZO 

THE PROBLEM OF HANDLING A "DEVICE ENID" STATUS ON A GENERAL POLL 

11.19 DPIX A_3270 

THE INTERPRETATION OT TBM BUFFER ADDRESSES SO AS TO ADHERE" 
EXACTLY TO IBM 3270 FUNCTIONALITY. 

11 .20 DAM_FILFjt_DAM_INDFX 

IF A DAM FILE IS OPENED BY MORE THAN ONE USER,, AND ONE OF THE 
USER EPANDS THT FILE AND CAUSE THE DAM FILE TO EXTEND TO N+1 
LEVEL INDEX FILE FROM THF PERVIOUS M LEVEL INDEX FILE THE INDEX 
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POINTER OF OTHER USERS TO THIS BECOMES INVALID 

11.21 SfJLC_FOR_RJE 

SPEED U» THE PASSING OF STATUS FROM THE SMLC DRIVER IN RING 0 TO 
THE RJE EMULATORS IN RING 3. 

11.?? STACK DUMP UIT- ECC, STOPS 

1. DMSTK COMMAND SOMETIMES DISPLAYED A BAD OWNER LB 

2. COMMAND LEVEL'S STATIC MODE SWITCH IS NOW CLEAR AFTER STOPS 
SIGNAL. 

UI1 PACKAGE SAVES 1 REG. FOR 2 INSTRUCTIONS. 

4 . FCCU PAGE MAP OUT CODE USING BAD PARTITION TO PAGE MAPS. 
SEG4 HAS BEEN CHANGED TO USE PROPER PARTITION FOR THIS CASE. 

11.23 NETWORKS 

ADD SUPPORT FOR DATAPAC AND UNKNOWN PDN'S. MANY BUGS HAVE BEEN 
FIXED IN JPCF. PROBLEM FIXED WITH LONGER RING NFTS. 

11 .?4 PHANTOM PROBLEM 

•PH LOCAL-FILE' WHILE HOME OR CURRENT JFD IS REMOTE GIVES 
SOMFTIMES THF 'NO UFD ATTACHED' AND SOMTIMES CRASHES THE SYSTEM 
WHEN TRYING TO HASH REMOTELY. 

11.25 ASSIGNING AND UNASSIGNING DEVICES 

IF AN ASSIGNED A-MLC LINE WAS UNASSIGNED WITH A FULL OUTPUT 
BUFFER, DEVLOK WAS LOCKED FOR 20 SECS. PREVENTING ANY OTHER 
ASSIGN/UNASSIGNS OF DEVICES BY ANY USER. 

11.26 HDLC PROBLEM 

INSTRUCTION TO INITIALIZE THE COMTROLLER INSERTED BEFORE INA 
DEVICE ID INSTRUCTION. 

11.27 GSGSRA BUG FIX 

SEGMENT DIRECTORY ENTRY NUMBER IS RETURNED INCORRECTLY AS: 
(CORRECT ENTRY #) + (INT (ENTRY #/(# ENTRIES/RECORD))). THIS CAN 
CAUSE BAD INFORMATION TO BE RETURNED BY G?ATH$, AND THE 'STATUS 
UNITS' COMMAND IF TREENAMFS CONTAIN SEGMENT ENTRY NUMBERS. 

11.28 STACK OVERFLOW PROBLEM 

FIX RING ZERO STACK OVFRFLOW PROBLEM. 
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REFERENCE: 

ABSTRACT 

PRIME'S NEW BATCH OFFERING FOR REVISION 17 REPRESENTS A LARGE INCREASE 
IN FUNCTIONALITY, PERFORMANCE AND EASE OF USE OVER THE OLD CX 
SU3SYSTEM. THIS DOCUMENT WILL HELP THE CX USER CONVERT TO REVISION 17 
BATCH RELATIVELY EASILY 

CX COMMAND FILES ARE 
~ BE" 

COMMAND FILES NO 
CHANGES NEED BE MADE TO OLD 
FOR BATCH SUBMISSION. HOWEVER, 
CHANGED AND THERE _A_R E NEW REQUIREMENTS 
^E*f BATCH . 

UPWARDLY COMPAJIBLJ_W1_TH_3A_T_CH _ 
CX COMMAND FILES SO THAT THEY MAY BE USED 

THE COMMAND AND OPTION NAMES HAVE 
AND FREEDOMS AVAILABLE IN THE 
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SUBMISSION OF JOBS 

TO SUBMIT A JOB TO THE NEW BATCH SUBSYSTEM, THE JOB COMMAND IS INVOKED. 
THIS COMMAND IS FOLLOWED BY THE NAME OF THE COMMAND FILE TO BE 
SU3MITTED AND A LIST OF OPTIONS, AS FOLLOWS: 

JOB TREENAME E-OPTIONSD 

THE CX COMMAND WILL ACCEPT TWO OPTIONS WHILE SUBMITTING A JOB. THESE 
ARE -PRIORITY AND -CPULIMIT. THE -PR IORITY PARAMETER AFFECTS THE QUEUE 
PRIORITY AND THE" "EX F CUTE-TIME PRIORITY OF THE JOB, AND THE -CPULIMIT 
PARAMETER BECOMES THE CPU TIME LIMIT ON THE JOB WHEN IT IS EXECUTED IN 
SECONDS. IF THE JOB EXCEEDS THAT LI^lIT, IT WILL BE LOGGED OUT WITH THE 
MESSAGE CPU TIME LIMIT EXCEEDED. 

THE JOB REPLACEMENTS FOR THOSE OPTIONS ARE -PRIORITY AND -CPTIME. 
THERE ARE NO ABBREVIATIONS FOR" THESE OPTIONS. THE -CPTIME OPTION 
ACCEPTS THE EXACT SAME PARAMETER AS THE CX -CPULIMIT OPTION DOES, 
INCLUDING THE ABILITY TO SPECIFY NO LIMIT AS "NONE". THE MEANING AND 
PA^GE OF -PRIORITY, HOWEVER, HAS CHANGED. WHILE IT STILL CONTROLS THE 
QUEUE PRIORITY OF THE JOB (I.E., THE HIGHER THE PRIORITY, THE SOONER IT 
IS SCHEDULED FOR EXECUTION), IT NO LONGER HAS ANY EFFECT ON THE 
EXECUTION-TIME PRIORITY. ALSO, THE RANGE OF THE PARAMETER IS FROM 0 TO 
9 INSTFAD OF 0 TO 7. 

NOTE: THE -CPTIVIE OPTION EXPECTS AN INTEGER*4 NUMBER AS DOES THE CX 
- C D U L I ^ I T O P T I O N . 

"WHTN" T H E "JOB PROGRAM SUBMITS A COMMAND F I L E , IT FINDS OUT WHERE IT IS 
ATTACHED TO AS A HOME UFD AND WRITES THIS INTO THE QUEUE DATA ENTRY. 
IF THIS PATHNAME (WHICH IS STR I P P E D OF P A S S W O R D S ) CANNOT BE ATTACHFD TO 
(BECAUSE ONE 0 F TH E" U F DS IN VO LVED HAS" TWO "PAS S W O R D S ) / THEN A HOME UFD 
MUST BE EXPLICITLY S P E C I F I E D ON THE COMMAND L I N E , USING THE -HOME 
OPTION. THE S P E C I F I C A T I O N IS ESSENTIALLY A NO-OP B E C A U S E ALLJ.EGAL CX 
RITETITAVT"" AN A T T A C H COMMAND AS THEIR FIRST E X E C U T A B L E LINE; 
THEREFORE, ANY S U C C E S S F U L ATTACH POINT MAY BE J S E D , EXAMPLE: 

JOB C_COMPILE -HOME CMDNCO 

HOj*MEVE_R_,_ THE_ JOB COMMAND DOES MAKE SURE THAT THE HOME U_F D SPE^IFI^D 
ISM'T A NULL SPECIFICATION OR A RELATIVE TREENAME (BEGINNING WITH 
" * > ' ) , SO ANY LEGAL UFDNAME MUST BE PUT IN AS THE HOME UFD (REGARDLESS 
OF THE ACTUAL DESTINATION OF THE J O B ) . AS LONG ASJTHE ATTACH TO THAT 
UFD IS SUCCESFUL, WHETHER AS AN OWNER OR NON-0WNER , THE JOB SHOULD RUN 
SMOOTHLY BECAUSE AFTER THE ORIGINAL ATTACH, THE COMMAND FILE ITSELF 
WILL ATTACH TO THE REAL HOME UFD. 

HOWEVER, THOSE USERS WHO HAD CX COMMAND FILES THAT WERE INTENDED TO RUN 
IN ANY UFD WILL FIND THAT IT IS MUCH EASIER TO SPECIFY THE HOME UFD ON 
THE T W ^ T A W T T N E T A T H E R TH A N E D I T I N G TH E COTM AM D Fl L E ANDTHA~NGI N G T HE" 
ATTACH COMMAND EACH TIME. SIMPLY REMOVE THE FIRST ATTACH COMMAND FROM 
THE COMMAND FILE. IT WILL STILL BE A LFGAL COMMAND FILE FOR REV. 17 
"FATCTR, ALT FTTJU GTf T X WILL NO LONGER ACCEPT IT. 

"PTTG'E 
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DISPLAYING STATUS OF QUEUES 

THE FUNCTIONALITY AVAILABLE BY USING THE CX STATUS OPTIONS -A (A L L ) , -Q 
(QJEUE), -P (PERSONAL) AND -SNN (STATUS OF PARTICULAR JOB) IS PRESENT 
IN THE JOB CO MM AMD", WITH THE FOLLOWING EXCEPTIONS: 

L^JiP„J:LsJLR_^ALJLISPLA_Y T H E STATUS 
USER, UNLESS THAT USER IS 
AVAILABLE FOR DISPLAYING. 

OF ANY JOBS 
SYSTEM, IN 

NOT BELONGING 
WHICH CASE ALL 

TO THA T_ 
JOBS ARE 

THE "INTERNAL" NAME FORMAT OF JOBS HAS CHANGED. IN CX, THE INTERNAL 
NAME WAS OUTPUT TO THE USER AS CX##NN, BUT THE USER WOULD ONLY INPUT 
THE NN PART T0_REFER TO THE JOB. IN REV. 17 BATCH, _THE INTERNAL 
NAME IS OF "THE FORMAT #SNNNN FOR BOTH INPUT AND OUTPUT, W H E R E " S I S A 
ONE-CHARACTER INTERNAL NAME FOR THE QUEUE AND NNNN IS A JOB ID 
WITHIN THE QUEUE. 

REV. 17 BATCH ALLOWS USERS TO RFFER TO JOBS USING AN EXTERNAL NAME. 
THIS EXTERNAL NAME_IS THE LAST COMPONENT OF THE TREENAME USED JO 
SUBMIT THE" JOB (I .E . FOR A JOB SUBMISSION OF A L PHA >B E T A>G AMMA , T H E 
EXTERNAL NAME WOULD BE GAMMA). ALL APPROPRIATE JOBS WITH THE 
SPECIFIED EXTFRNAL NAME WILL BE DISPLAYED. 

AN "ACTIVE" JOB IS A JOB THAT IS WAITING FOR EXECUTION, HAS BEEN HELD 
BY AN OPERATOR, OR IS EXECUTING. 

THE TWO OPTIONS T 
-STATUS AND -DISP 
J03(S), WHETHER 
CAMCELLED, AND TH 
OUTPUT WILL BE TA 
J 03(S). THE I 
INITIATION DATE, 
(IF APPLICABLE), 
THE QUEUE PRIORIT 
INFORMATION WAS 
THIS COMMAND WILL 
"SPECIFIED. 

0 THE JOB COMMAND TO OBTAIN INFORMATION ON J 
LAY._ -STAUIS RETURNS THE DISPOSITION OF THE S 
WAITING, EXECUTING, HELD", COMPLETED, ABOR 

E QUEUE TO WHICH THE J OB(S) WAS(WFRE) SUBMITTE 
BULAR. -DISPLAY RETURNS ALL THE INFORMATI ON_A 
NFORMAT ION DISPLAYED IS THE SUBMISSION DA 
THE COMPLETION DATE AND THE NJMBER OF TIMES 
THE R L E UNIT THAT THE COMMAND FILE WILL BE OP 
Y, AND THE "CPU/ELAPSED TIME LIMITS." IF ANY AC 
SPECIFIED, THIS TOD WILL BE PRINTED. THE OUT 
BE CONSISTFNT WHFTHER OR NOT A SPECIFIC JOB N 

OBS ARE 
PECJ FIED 
TED, OR 
D. THE 
BOUT J H E 
TE, THE 
EXECUTED 
ENED DN, 
COUNTING 
PUT FROM 
A ME WAS 

THE FORMATS OF THE COMMAND LINES TO USE THESE OPTIONS ARE AS FOLLOWS 

J03 JOBID -STATUS /* STATUS OF 
iP_3_J_9_B_I_D_TiIAT_US T 0 D A Y f* STATUS OF 
J03 JOBID" -STATUS ALL /* STATUS OF 

ACTIVE JDBS NAMED "JOBID". 
TODAY'S JOBS NAMED "JOBID" 
ALL JOBS NAMED "JOBID". 

J03 -STATUS 
J03 -STATUS TODAY 
J03 -STATUS ALL 

/* STATUS 
/* "STATUS 
/* STATUS 

OF ALL ACTIVE JOBS 
"OF TODAY 'S J OBS. 
DF ALL JOBS. 
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AS EXPLAINED ABOVE, AN "ACTIVE" JOB IS ANY JOB THAT IS EITHER WAITING, 
HELD, OR EXECUTING. THEREFORE, THE COMMAND: 

J03 -STATUS 

WILL NOT OUTPUT THE STATUS OF ANY COMPLETED, ABORTED OR CANCELLED JOBS. 
ALSO, THE COMMAND: 

J03 C TEST -STATUS 

WILL ONLY REFERENCE ACTIVE JOBS WITH THE NAME "C_TEST". 

FQ3 MOST USERS, TH E 0 U T PU T_ IS LI MI T EJ) T 0 JO B S^ BEL 0 N GI N G TO THE USER 
FATING THE REQUEST.. . I T THE USER IS LOGGED IN AS SYSTEM, ALL JOBS WILL 
BE DISPLAYED. 

THlT'"JOBID" IS COMPARED TO BOTH THE INTERNAL AMD EXTERNAL NAMES OF JOBS 
TO SEE IF THEY SHOULD BE OUTPUT, UNLESS THE USER IS LOGGED IN AS 
SYSTEM, IN WHICH CASE THE INTERNAL MAME IS ALWAYS COMPARED, BUT THE 
EXTERNAL NAME IS ONLY COMPARED IF THE JOB IS OWNED BY A USER LOGGED IN 
AS SYSTEM. 

"TODAY" REFERS TO ANY JOB THAT WAS SUBMITTED, INITIATED, ABORTED, 
COMPLETED OR CANCELLED ON THE SAME DATE THAT THE REQUEST WAS MADE. 

ALSO, ANY OCCURRENCE OF "-STATUS" MAY BE REPLACED BY "-DISPLAY" TO 
OBTAIN MORE INFORMATION ON THE DISPLAYED JOBS. 

C. CONTROL OVER JOBS 

THE CX OPTION -DNN (DROP A WAITING JOB) 
BATCH AS FOLLOWS: 

IS IMPLEMENTED IN REV. 17 

JOB JOBID -CANCEL 

WHERE JOBID IS THE INTERNAL OR EXTERNAL NAME OF THE JOB. IF THE JOB IS 
EXECUTING WHEN THIS COMMAND IS ENTERED, THE JOB WILL NOT BE CANCELLED, 
BUT IT WILL BE FLAGGED AS BEING UNRESTARTABLE. 

ABORTING THE JOB CAN BE DONE BY EITHER FORCE-LOGGING THE JOB OUT USING 
THE LOGOUT COMMAND (E.G., LOGOUT - 5 8 ) , OR USING THE -ABORT OPTION AS 
FOLLOWS: 

JOB JOBID -ABORT 

THIS WILL EITHER DO THE FORCE LOGOUT IF THE JOB IS EXECUTING, OR CANCEL 
THE JOB IF IT IS WAITING OR HFLD (THE SAME WAY THAT -CANCEL DOES I T ) . 
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REVISION 1? BATCH FOR THE CX USER 

IF IT IS DESIRED TO RESTART AN EXECUTING JOB. USE THE -RESTART OPTION 
AS FOLLOWS: 

JOB JOBID -RESTART 

THIS WILL ONLY WORK ON EXECUTING JOBS. IT WILL UPDATE THE QUEUE 
INFORMATION ON THE PARTICULAR JOB TO INDICATE THAT IT IS READY FOR 
EXECUTION, THEN FORCE-LOGOUT THE CURRENTLY RUNNING JOB. NOTE THAT IF 
THAT JOB WAS CANCELLED WHILE IT WAS EXECUTIMG, IT WILL BE FLAGGED AS 
BEING UNRESTARTABLE, AND -RESTART WILL THEREFORE ONLY ABORT IT. THIS 
IS ALSO THE CASE IF THE JOB WAS SUBMITTED JITH A -RESTART NO OPTION 
(EXPLAINED IN PE-T-584, SECTION 5 ) . 

D. SUMMARY AND EXAMPLES 

THE FOLLOWING EXAMPLE CX COMMAND LINES ARF SHOWN WITH THEIR JOB 
COJNTERPARTS: 

CX C COMPILE 

CX -S23 

CX -Q 

CX -P 

CX ( T G O -CPU LI Ml T 12 

CX C GO -PRIORITY 3 

CX - O H 

JOB C_CO*!PILE 

TOB C_COMPILE -DIS P L A Y A L L 

JOB -STATUS 

JOB -DISPLAY ALL 

JOB C_GO -CPTIME 12 

JOB C GO -PRIORITY 3 -HOME CMDNCO 

JOB C GO -CANCEL 
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AN OFF-LINI UTILITY FOR BATCH (FIXBAT) 

DATE: APRIL 12, 1979 

TC: 

PROM: 

SUBJECT: AN OcF-LINE UTILITY FOR BATCH (FIXBAT) 

REFERENCE: 

ABSTRACT 

THE BATCH SUBSYSTEM FOR REVISION 17 DYNAMICALLY INCREASES QUEUE FILE 
SIZES AS NEW JOBS ARE SUBMITTED TO IT. HOWEVER, NO AUTOMATIC MECHANISM 
EXISTS IN THE SUBSYSTEM TO RECLAIM DISK SPACE BY DELETING VERY OLD 
BATCH JOB DEFINITIONS. 

A PROGRAM NAMED FIXBAT (FOR FIX BATCH) HAS BEEN CREATED TO RELIEVE THIS 
cROBLEM. IT IS AN OFF-LINE UTILITY TO BE RUN BY THE SYSTEM 
ADMINISTRATOR WHEN THE BATCH DATABASE BEGINS TO TAKE UP MORE DISK SPACE 
THAN NECESSARY, AND IT IS ALSO AUT0MATICALLY RUN EVERY TIME THE EATCH 
MONITOR IS STARTED UP, ALTHOUGH AT THIS POINT IT WILL NOT RECLAIM DISK 
SPACE BY DELETING OLD BATCH JOBS, UNLESS OTHERWISE SPECIFIED. 

WHILE THIS DOES NOT CAUSE BATCH TO DYNAMICALLY RECLAIM DISK SPACE WHILE 
THE BATCH MONITOR IS RUNNING, IT CAN BE SET UP SUCH THAT IT RECLAIMS IT 
AT EVERY SYSTEM COLD START. 

THIS DOCUMENT EXPLAINS HOW TO USE FIXBAT AND IS INTENDED FOR USE BY THE 
SYSTEM ADMINISTRATOR AND OPERATORS ONLY, AS USERS ARE UNABLE TO RUN IT. 



AK OFF-LINE UTILITY FOR EATCH (FIX3AT) 

imMLJ2£$C2J£UM-&L-LlZM]L 

^IXBAT IS A RESUMASLE PROGRAM THAT RESIDES IN THE BATCHQ UFD UNDER THE 
NAME "*"IXBAT" (SEE PE-T-571). IT SERVES THREE PURPOSES: 

1) TC DELETE OLD BATCH JOB ENTRIES THAT ARE AT LEAST A SPECIFIED AGE 
IN DAYS OLD. 

2) TO FIX ANY AND ALL BROKEN POINTERS WITHIN THE QUEUE FILES* AND 
ALSO RECONSTRUCT THE QUEUE AND EXECUT FILES AS MUCH AS POSSIBLE 

3) 

-ROM THE INFORMATION IN THE QUEUE CILES (SEE PE-T-571). 

TO HANDLE THE START-UP PROTOCOL FOR THE BATCH MONITOR* MAKING SURE 
THAT THE DATABASE IS VALID 3EF0RE STARTING IT UP, AND, IF 
NECESSARY OR SPECIFIED BY THE ADMINISTRATOR, CLEANING UP THE 
DATABASE AND PERFORMING THE RECONSTRUCTION ACTIVITIES DESCRIBED IN 
PART 2 ABOVE. 

A. SIA£IING_.yP_F.IXBAT 

BEFORE FIXBAT CAN BE RUN, THE BATCH MONITOR MUST BE LOGGED OUT. 
IF IT IS NOT, AND FIXBAT IS RUN, IT WILL RETURN WITH THE ERROR 
MESSAGE "BATCH PROCESS STILL IN PROGRESS". 

TC START UP FIXBAT, LOG INTO THE SYSTEM UFD, ATTACH 
UFD WITH THE OWNER PASSWORD, AND RESUME *FIXBAT. 

TO THE 3ATCHG 
THE FOLLOWING 

ARE LEGAL OPTIONS: 

-DAYS <N> 
-QUIET 
-STARTUP <ACTION> 

FOR INTERACTIVE USE, THE -STARTUP OPTION SHOULD NOT BE SPECIFIED, 
AS IT TELLS FIXBAT TO HANDLE THE STARTING UP OF THE BATCH MONITOR. 
IF THIS OPERATION IS ATTEMPTED, THE USER WILL RECEIVE THE ERROR 
MESSAGE "UNABLE TO PROCESS BATCH JOBS". 

NOTE! *FIXBAT DOES NOT NECESSARILY HAVE TO BE RUN WHILE 
ATTACHED TO EATCHQ AS HOME OR CURRENT. 
RESUMEABLE, IT WILL KNOW THE BATCHQ PASSWORD 
TO BATCHQ ITSELF. 1^ THE -STARTUP OPTION WAS 

TACH TO BATCHQ 

IF IT IS 
AND ATTACH 
SPECIFIED, 

IT WILL A 
WILL NOT. 

AS THE HOME UFD, OTHERWISE IT 

INTERACTIVELY 
POINT. THE 

A BIT SLOWER, 

THIS MEANS THAT THE USER WHO RUNS FIXBAT 
WILL NOT LOSE HIS OR HER HOME ATTACh 
DRAWBACK TO THIS IS T H A T j=̂  I X_B_A T_J ENDS 3 E 
SINCE IT HAS TO PE-ATTA~CH TO~ BATCHQ AT EACH OPERATION, 
WHEREAS lc IT HAD BATCHQ AS A HOME UFD, IT WOULD ONLY DO 
AN ATTACH TO HOME OPERATION. 
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AN OFF-LINE UTILITY FOR BATCH (FIXBAT) 

THE AYS OPTION TAKES AN INTEGER ARGUMENT BETWEEN 1 AND 60 
INCLUSIVE. THIS VALUE SPECIFIES THE NUMBER OF ABSOLUTE DAYS OLD 
THAT A JOB MUST BE TO BE REMOVED FROM THE QUEUE FILE. IF THIS 
OPTION IS NOT SPECIFIED , NO J 0 BS WILL BE REMOVED __ F _RO M. T H E QUEUE 
FILE. 

THE -QLIET OPTION IS ONLY USEFUL WHEN SPECIFIED ALONG WITH THE 
-DAYS OPTION. NORMALLY* WHEN A JOB IS REMOVED FROM THE QUEUE FILE 
BECAUSE IT IS OLD ENOUGH, THE JOB INFORMATION WILL BE OUTPUT TO 
THE TERMINAL* IN THE SAME FORMAT AS THE JOB -DISPLAY COMMAND. IF 
-GUIET IS SPECIFIED* HOWEVER, THIS WILL NOT HAPPEN. 

THE -STARTUP OPTION TELLS FIXBAT TO HANDLE THE STARTING UP OF THE 
BATCH MONITOR. IT PEQUIRES AN ARGUMENT OF EITHER "SAVE", "SPOOL", 
"DELETE" OR "NOLOG". THIS ARGUMENT SPECIFIES WHAT FIXBAT SHOULD 
DC AS FAR AS RUNNING A COMOUTPUT FILE FOR THE BATCH MONITOR. IN 
PARTICULAR, IT SPECIFIES WHAT TO DO WITH THE OLD COMOUTPUT FILE. 

WHEN_DOES_FIXBAI_ACIUALLY_FIX_THE_DAIABASEX 

FIXBAT DOES NOT ACTUALLY INDEPENDENTLY FIX ANY POINTERS, COUNTERS, 
ETC. AND RECLAIM DISK SPACE 3Y DELETING JOB ENTRIES. IT DOES 
THIS ALL AT ONCE. IF THE -DAYS ARGUMENT HAS NOT BEEN SPECIFIED, 
IT WILL NOT DELETE JOB ENTRIES* BUT IT MAY STILL MANAGE TO RECLAIM 
SOME DISK SPACE BY DELETING TEMPORARY FILES LEFT AROUND BY THE 
BATCH MONITOR. 

WHEN FIXBAT STARTS SWEEPING THROUGH THE BATCHQ UFD AND THE CIFILE 
AND Q.CTRL SUE-UFDS (SEE PE-T-571), IT FIRST OUTPUTS THE MESSAGE 
"PIXING DATABASE". THIS MEANS THAT FIXBAT HAS DECIDED TO PERFORM 
THE CLEAN-UP OPERATION. 

HOWEVER, 
CLEANUP 
DATABASE 

IT IS POSSIBLE FOR FIXBAT TO DECIDE NO_I TO PERFORM THE 
OPERATION. IT MAKES THIS DECISION IF IT THINKS THAT THE 
IS PERFECTLY VALID (AND THEREFORE IT DOES NOT NEED TO FIX 

AND POINTERS, COUNTERS, ETC.), 
OLD JOB ENTRIES. 

IT KNOWS IT DOES NOT HAVE TO DELETE 

IT MAKES THIS DECISION AS FOLLOWS: 

IF FIXBAT WAS INVOKED WITH THE -STARTUP OPTION, THEN IT IS 
NOT BEING RUN INTERACTIVELY* AND THEREFORE IT MAY DECIDE NOT 
TO FIX THE DATABASE. IF IT HAD BEEN RUN INTERACTIVELY, THEN 
IT WOULD ALWAYS FIX THE DATABASE BECAUSE THAT WOULD BE THE 
ONLY PURPOSE IN RUNNING IT. 

IF FIXBAT WAS NOT INVOKED WITH THE -DAYS OPTION, THEN IT DOES 
NOT HAVE TO DELETE ANY OLD JOB ENTRIES. THEREFORE, IT MAY 
DECIDE NOT TO FIX THE DATA3ASE. IF IT HAD BEEN INVOKED WITH 
-DAYS SPECIFIED, IT WOULD HAVE TO FIX THE DATABASE, SINCE IT 
WOULD HAVE NO OTHER WAY CF KNOWING WHETHER THERE WERE ANY 
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AN OFF-LINE UTILITY FOR BATCH (FIXBAT) 

JOBS TO BE DELETED 

IF FIXBAT SEES T^AT THE DATABASE IS STILL VALID* THEN IT MAY 
NOT HAVE TO FIX IT. IT CHECKS ON THE EXISTENCE OF THE 
"VALID." FILE IN BATCHQ TO DETERMINE THIS. IF THIS FILE IS 
MISSING* THEN THE DATABASE WAS EITHER INVALIDATED OR NEVER 
INITIALIZED* AND IN BOTH THOSE CASES* THE DATABASE SHOULD BE 
FIXED. 

IF FIXBAT SEES THAT THE BATCH MONITOR WAS LOGGED OUT WITH THE 
"BATCH SYSTEM -STOP" COMMAND* 
LOGGED ITSELF OUT* GRACEFULLY. 
TO PIX THE DATABASE. HOWEVER* 

THEN IT KNOWS THAT THE MONITOR 
IN THAT CASE* IT MAY NOT HAVE 

IF THE FILE "MON.ST" DOES NOT 
EXIST 
GRACES 
FORCE-

IN BATCHQ, 
ULLY LOGGED 
LOGGED OUT, 

WHICH INDICATES THAT THE MONITOR WAS NOT 
OUT* THEN EITHER THE MONITOR WAS 
ABORTED* OR THE SYSTEM WAS SHUT DOWN OR 

CRASHED. IN ANY OF THESE CASES* FIXBAT SHOULD FIX THE 
DATABASE TO GUARANTEE THAT NO POINTER MISMATCHES OCCUR AND TO 
FIX ANY COUNTERS THAT WERE 3R0KEN. 

THEREFORE, THE BIG IF IS DECIDED AS FOLLOWS: 

IF -STARTUP WAS SPECIFIED* AND 
-DAYS WAS NOT* AND 
THE DATABASE WAS VALID* AND 
THE MONITOR DID NOT ABORT, THEN 

THE DATABASE WILL NOT BE FIXED. OTHERWISE* IT WILL BE FIXED. 
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Al\ OFF-LINE LTILITY FOR BATCH (-IXBAT) 

II, STARTING UP THE BATCH MONITOR WITH FIXBAT 

Thc -STARTUP OPTION SPECIFIES HOW THE BATCH MONITOR SHOULD BE STARTED 
JJP_.REXJIiNG TO LOG TRAJJLLNJL-(JLQMJ1UTPUJLL_0_f_HS_ACJ_I VJLIXE S_. 

THIS OUTPUT IS GENERALLY ONLY USEFUL WHEN THE BATCH MONITOR ABORTS, 
ALTHOUGH SOME ADMINISTRATORS MAY FIND IT USEFUL FOR OTHER THINGS, 

T\^E FILE BATCHG>DH_GO IS WHAT IS USED TO START UP THE BATCH MONITOR 
(SEE PE-T-571). IT ACTUALLY RUNS *FIXBAT BEFORE IT RUNS *MONITR. 

IN FACT, BECAUSE THE BATCHQ UFD MAY HAVE AN OWNER PASSWORD, AND BECAUSE 
THE COMMAND TO START UP THE BATCH MONITOR FROM THE SYSTEM CONSOLE IS 
"PHANTOM 3ATCHQ>PH_G0H, BOTH THE PH_5C AND *FIXBAT PROGRAMS MUST HAVE 
PEAD ACCESS FOR NON-OWNERS (I.E. "7 1" PROTECTION), AND THE PH_GO CILE 
REFERENCES *FIXBAT USING THE TREENAME "3ATCHQ>*FIXBAT" , SINCE IT CANNOT 
BE GUARANTEED THAT IT IS ATTACHED TO BATCHQ AS CURRENT UFD OR HOME UFD. 
THIS IS BECAUSE THE PHANTOM COMMAND WOULD SET THE CURRENT UFD OF THE 
pHANTOM TO BATCHQ, BUT THE HOME UFD WOULD PROBABLY END UP AS CMDNCO. 
THEN, WHEN THE EXTERNAL LOGIN PROGRAM WAS RUN, IF IT REFERENCED ANY 
SYSTEM ACCOUNTING FILES, THE CURRENT ATTACH POINT WOULD BE LOST. 

THE FIXBAT PROGRAM KNOWS THE BATCHQ PASSWORD, AND WHEN IT SEES THE 
-STARTLP OPTION, IT ATTACHES TO BATCHQ AS HOME U-D AND AS AN OWNER. 

THE PH_GO FILE IS RELEASED ON THE MASTER DISK wTThi THE RUNNING 6T 
pIXBAT~DONE AS FOLLOWS.* 

RESUME SATCHQ>*FIXBAT -STARTUP SAVE 

THIS TELLS -IXBAT TO STARTUP THE BATCH MONITOR, AND SAVE THE PREVIOUS 
COMOUTPUT FILE BEFORE TURNING ON THE NEW ONE. IT ALSO TELLS FIXBAT NOT 
TO DELETE ANY JOB ENTRIES. FIXBAT MAY OR MAY NOT ACTUALLY FIX THE 
DATABASE IN THIS CASE. USUALLY, IT WON'T, IF THE BATCH MONITOR IS 
LOGGED OUT WITH "BATCH SYSTEM -STOP" EEFORE THE SYSTEM IS SHUT DOWN. 

THF FOLLOWING ARE LEGITIMATE -STARTUP ARGUMENTS: 

SAVE /* SAVE OLD COMOUTPUT FILE. 
SPOOL /* SPOOL OLD COMOUTDUT FILE. 
DELETE /•* DELETE OLD COMOUTPUT FILE. 
NCLOG /* DO NOT TURN ON COMOUTPUT. 

THE SAVE, SPOOL, AND DELETE ARGUMENTS ALL PERFORM THE INDICATED 
PEQUEST, THEN TURN ON COMOUTPUT TO A FILE NAMED 0_LOG BEFORE EVEN 
MAKING THE DECISION TO FIX THE DATABASE. THE NOLOG OPTION CAUSES 
-STARTUP TO PERFORM AS IF NO -STARTUP WAS SPECIFIED? NO COMOUTPUT IS 
TLRNED ON, AND THE OLD 0 LOG FILE IS NOT TOUCHED. 
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^ I H £ _ S M £ _ S P J : CILLER. 

IF -STARTUP SAVE IS SPECIFIED* A FILE NAMED OLDLOG IS DELETED* AND 
A "NOT FOUND" ERROR HERE IS IGNORED. THEN* THE F I_L E 0 LOG IS 
C N A M E ' D TO O L D L O G , AND A G A I N * A "NOT F O U N D " ERROR IS I G N O R E D . 
THEN A C O M O S S C A L L IS M A D E TO TURN ON C O M O U T P U T TO THE FILE 0_LOG* 
T R U N C A T I N G THE F I L E AFTER O P E N I N G I T . 

AS A R E S U L T , THE " S T A C K " OF LOG T R A I L S IS 1 D E E P * I.E. THERE ARE 
U S U A L L Y 2 LOG T R A I L S A R O U N D * THE C U R R E N T ONE IN USE ( Q _ L O G ) * AND 
THE LAST ONE G E N E R A T E D ( O L D L O G ) . 

THE S P O O L S P E C I F I E R 

IF - S T A R T U P S P O O L IS S P E C I F I E D * A PI L E N A M E D 0_LOG IS S P O O L E D 
UNDER THE F A L S E NAME OF " B A T C H . L O G " ( S I M I L A R TO THE -AS O P T I O N ON 
THE SPOOL COMMAND LINE) AND THEN DELETED, AND IN BOTH CASES, THE 
"NOT -OUND" EPROR IS IGNORED. THEN COMOUTPUT IS TURNED ON TO THE 
PILE 0 LOG, TRUNCATING THE FILE AFTER OPENING IT. 

THEREFORE, THERE WILL GENERALLY ONLY BE ONE LOG TRAIL IN BATCHQ 
(THE ONE THAT IS IN USE, 0_LOG), AND ONE OR MORE WAITING IN THE 
SPOOLQ UFD (PRTXXX) SHOWING UP AS "BATCH.LOG" IN A SPOOL -LIST 
OUTPUT. 

C . ItlE_DELE.IE._SP£C_IFI£R 

IF -STARTUP DELETE IS SPECIFIED, THE ONLY ACTION TAKEN IS TO TURN 
CCMOUTDUT ON TO THE FILE 0_LOG, TRUNCATING THE FILE AFTER OPENING 
IT. THE ACTION OF TRUNCATING THE FILE (WHICH IS AN OPTIONAL BIT 
IN THE CALL TO COMOSS) CAUSES THE OLD FILE TO BE EFFECTIVELY 
"DELETED". 

THEREFORE, THERE IS NEVER MORE THAN ONE LOG TRAIL IN BATCHQ, AND 
IT IS THE ONE THAT IS IN USE. 

THIS METHOD IS NOT RECOMMENDED, SINCE IT PREVENTS ANALYZATION OF A 
PROBLEM THAT OCCURRED BEFORE THE LAST SYSTEM COLD-START. HOWEVER, 
IT IS PREFERRED TO -STARTUP NOLOG ON A SYSTEM WITH LOW DISK SPACE* 
SINCE IT AT LEAST GENERATES AN OUTPUT* USEFUL FOR ANALYZING THE 
MCST CURRENT CAUSE OF AN ERROR. 

THE NOLOG SPECIFIER 

IF -STARTUP NOLOG IS SPECIFIED, NO ACTION IS TAKEN RELATING TO 
COMOUTPUT FILES. 
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THIS 
THE 
PROB 
ETC. 

SPECIFIER 
BATCH 
LEM 
) . 

IS 
MONITOR' 
(SUCH AS 

NOT 
S B 
, A 

RECOMMEND? 
EHAVIOR 
DATABASE 

:D 
AT AF 
BEII\ 

SINCE IT 
'PROXIMATE 
IG BROKEN, 

PRE 
LY 
OR 

VENTS 
THE 
A 

ANALYZATION OF 
TIME OF A BATCH 

JOB DISAPPEARING, 

IN SUMMARY, IT SHOULD BE NOTED THAT CHANGING THE PH_GO -STARTUP 
SPECIFIER CAN SOMETIMES RESULT IN FILES (SUCH AS OLDLOG OR 0 LOG) BEING 
LE^T AROUND, OR RECENT 
WHENEVER A CHANGE LIKE 
SURE THAT ANY EXISTING 
IS STARTED UP WITH THE NEW PH GO FILE. 

LOG FILES BEING DELETED. IT IS RECOMMENDED THAT 
THIS IS MADE, THAT THE SYSTEM ADMINISTRATOR MAKE 
FILES ARE TAKEN CARE OF BEFORE THE BATCH MONITOR 

THE FILES TO LOOK FQR ARE 0 LOG AND OLDLOG IN THE BATCHQ UFD, AND THEIR 
DISPOSITION IS UP TO THE ADMINISTRATOR (SPOOL, SAVE OR DELETE THEM). 

THE 0 LOG rlLE, WHEN GENERATED, CONTAINS A VERBOSE FIRST 
THE 

LJJLLi _SU ITABLE 
AS A HEADER LINE FOR A SPOOL FILE. IT CONTAINS THE TIME OF DAY, THE 
DATE (AND THE DAY), AND THE FIXBAT REVISION NUMBER. AFTER THAT COMES 
TWO BLANK LINES, THEN COMES THE LOG TRAIL Or WHAT FIXBAT DID. 

THIS MAY INCLUDE "COMMENTS" LIKE "FIXING DATA3ASE", "DELETED T$0001", 
"DELETED C0Q041", ETC., WHICH ARE NOT ERRORS, SIMPLY NOTIFICATIONS THAT 
CERTAIN rILES DEEMED USELESS BY FIXBAT WERE DELETED. 

IT MAY ALSO INCLUDE THE INFORMATION ON ANY JOBS THAT WERE DELETED pROM 
THE 
FILE 

QUEUES 
FORMATS 

(UNLESS 
(SUCH AS 

-QUIET 
PARTIAL 

WAS SPECIFIED) 
QUEUE ENTRIES) 

IN ADDITION, ANY 
ARE NOTED HERE. 

STRANGE 

IF FIXBAT ABORTS, THE REASON SHOULD BE FAIRLY EVIDENT BY LOOKING AT THE 
LCG FILE. USUALLY, DELETING THE OFFENDING FILE AND RESTARTING THE 
PATCH MONITOR (AND THEREFORE FIXBAT) IS THE FASTEST WAY TO FIX ANY 
PROBLEMS. 

AFTER FIXBAT RUNS, TH 
MONITOR REV NUMBER 
ACTIVITIES. THERE IS 
THE INITIATION, AND COMPLE 
THE DELETION 0 r QUEUES. 

PH_GO 
WILL BE TYPED 
NO PARTICULAR 

pILE WILL THEN RESUME *MONITR, AND 
OF 

THE 

TION OF 

OUT, FOLLOWED BY A LOG TRAIL OF ITS 
FORMAT ADHERED TO HERE, EXCEPT THAT 

JOBS IS READABLE HERE, IN ADDITION TO 

ONE THING TO NOTE IS THAT MOST OUTPUT OF FIXBAT WHEN -STARTUP IS 
SPECIFIED, AND 
THIS IS USEFUL 
PERHAPS TO A 

THE MONITOR, IS 
FOR DETERMINING 
USER COMPLAINT 

PRECEDED BY THE TIME OF DAY ON THE LINE. 
THE TIMING OF CERTAIN OPERATIONS RELATED 
THAT "SOMETHING WENT WRONG". THEREFORE, 

RUNNING FIXBAT INTERACTIVELY MIGHT RESULT IN THE LINE: 

DELETED TS0000 

BEING TYPED OUT, WHEREAS IF IT HAD SEEN 
°H_GO, THE LINE MIGHT HAVE LOOKED LIKE: 

T$COOO WHILi RUNNING FROM 

06143:52 DELETED T$0000 
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III* Dfiflifl G_IHf _£i£_£M£li-J££-ENIRlES 

WHEN FIXBAT DECIDES TO FIX THE DATABASE* IT CAN ALSO DECIDE TO DELETE 
CERTAIN OLD BATCH JOB ENTRIES FROM THE QUEUE FILES. THE MECHANISM FOR 
CCING THIS IS TO ACTUALLY PHYSICALLY REMOVE THE JOB ENTRY FROM THE 
QUEUE, AND WRITE THE NEXT JOB ENTRY OVER THE DELETED ONE, AND REPEATING 
THIS PROCEDURE, IN EFFECT FILLING UP THE HOLE MADE UNTIL THE END OF THE 
QUEUE FILE IS REACHED. 

IT WILL ONLY PERFORM THIS OPERATION, HOWEVER, IF A -DAYS ARGUMENT WAS 
SPECIFIED ON THE COMMAND LINE. 

THE MECHANISM. FOR DETERMINING WHETHER OR NOT A JOB SHOULD BE DELETED IS 
AS FOLLOWS: 

1) THE JOB MUST NOT BE AN ACTIVE JOB, I.E. IT MUST BE IN A 
CANCELLED, ABORTED OR COMPLETED STATE. 

2) THE JOB MUST HAVE REACHED ITS FINAL STATE IN THE SAME OR PREVIOUS 
YEAR AS THE CURRENT YEAR. 

3) THE JOB MUST HAVE COMPLETED ON A DATE SUCH THAT THERE ARE AT LEAST 
<l̂ > EiiLL DAYS BETWEEN THAT DATE AND THE CURRENT DATE, 
NONzI^CLUSlVE. THIS MEANS THAT 1^ A JOB COMPLETED ON APRIL 10, 
IJ79I AND~THE CURRENT DATE IS APRIL 12, 1979, THE ONLY WAI THAT 
JOB CAN BE DELETED IS IF <N> IS 1. IF <N> IS 2, THE JOB WILL NOT 
BE DELETED UNTIL THE NEXT DAY. 

THE <N> REFERRED TO IN ITEM 3 IS THE ARGUMENT SUPPLIED TO THE -DAYS 
OPTION. 

WHEN CIXBAT DECIDES TO DELETE A JOB, IT WILL OUTPUT THE FINAL 
INFORMATION ON THAT JOB IN A SIMILAR FORMAT TO THE INFORMATION RETURNED 
BY A "JOB -DISPLAY" COMMAND, UNLESS THE -QUIET OPTION WAS SPECIFIED ON 
THE COMMAND LINE. 
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IV. CLEANING UP THE DATABASE 

THE FIXBAT PROGAM 
DATABASE (BATCHQ). 

WILL ALWAYS 
THIS CLEANING 

PERFORM SOME CLEANING UP OF THE BATCH 
UP TAKES PLACE IN THREE STAGES: 

1) DELETE TEMPORARY 
AS A FILE WITH A 

FILES OUT OF BATCHQ. TEMPORARY FILES ARE DEFINED 
6-CHARACTER NAME BEGINNING WITH "T$" AND WITH THE 

LAST 4 CHARACTERS SUCCESSFULLY CONVERTING TO A DECIMAL NUMBER 
USING CNVASA (SEE PE-T-315 FOR A DESCRIPTION OF THE APPLIB CNVASA 
ROUTINE). THESE FILES ARE GENERATED BY THE BATCH MONITOR TO 
"BOOTSTRAP" UP BATCH JOBS, INCLUDING ATTACHING TO THE HOME UFD. 
IF THAT ATTACH FAILS, THE TEMPORARY FILE STAYS AROUND. USUALLY, 
HOWEVER, THE BATCH MONITOR DELETES THESE FILES ITSELF. WHEN A 
TEMPORARY rILE IS DELETED, THE MESSAGE "DELETED <NAME>" IS OUTPUT. 

2) PROTECT ALL COMMAND FILES IN CIFILE TO PROTECTION. 
COMMAND FILE 
BEGINNING WITH 
" j " OR "A" AND 

IS 
ti r •• 

DEFINED AS A CILE WITH A 6-CHARACTER NAME 
, WHERE THE SECOND CHARACTER IS 3ETWEEN "0" AND 
"V" (INCLUSIVE), AND WITH THE LAST 4 CHARACTERS 

SUCCESSFULLY CONVERTING TO A 
THIS STEP AND STEP 3, FIXBAT 
FILES, AND WHENEVER IT FINDS 

DECIMAL NUMBER USING CNVASA. BETWEEN 
WILL GO THROUGH THE Q.CTRL QUEUE 
AN ACTIVE JOB, IT WILL ATTACH BACK TO 

BATCHQ>CIFILi 
PROTECTION. 

AND PROTECT THAT JOB'S COMMAND FILE TO "1 0" 

DELETE ALL COMMAND FILES IN CIFILE. IGNORE "INSUFFICIENT ACCESS 
RIGHTS" ERRORS, BUT OUTPUT A "DELETED <NAME>" MESSAGE IF 
SUCCESSFUL. THIS RESULTS IN ALL COMMAND FILES THAT DO NOT BELONG 
TC ACTIVE JOBS BEING DELETED. 

STEPS 2 AND 3 WILL NOT BE PERFORMED UNLESS FIXBAT DECIDES TO FIX THE 
DATABASE. BETWEEN STEPS 1 AND 2, THE MESSAGE "FIXING DATABASE" IS 
OLTPLT. THEREFORE, A SAMPLE LOG FILE OUTPUT MIGHT LOOK AS FOLLOWS: 

06:43:52 DELETED TS0000 
06:43:52 DELETED TSC001 
06:43:52 FIXING DATABASE. 
06:43:54 DELETED C10034 
06:43:54 DELETED C20002 
0^:43:55 FIXBAT FINISHED. 
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AN OF--LINE UTILITY FOR BATCH (FIXBAT) 

V» FIXBAI_£RROR_M£SSAG.£S_Afjin-R£SPO_NSES 

WHILE -IXBAT IS RUNNING, IT MAY OUTPUT CERTAIN 
IT IS DOING, OR IT MAY ABORT WITH A PARTICULAR 

MESSAGES DESCRIBING WHAT 
ERROR MESSAGE. 

IN GENERAL, 
DATABASE ARE 

IF FIXBAT ABORTS, 
IRRETRIEVABLY LOST. 

IT MEANS THAT CERTAIN PARTS OF THE 
IT IS EXPECTED THAT THIS WILL USUALLY 

BE BATCH UOB DATA. WHILE 
FIXBAT MAY HELP, IT DOES 
DI-FERENT FILE. 

DELETING THE OFFENDING rILE AND 
NOT GUARANTEE THAT FIXBAT WILL NOT 

RE-RUNNING 
ABORT ON A 

IF FIXBAT DOES NOT SEEM TO 
^ILE C_RSET, OR, AS A 

BE ABLE TO FIX THE 
LAST RESORT, C BDIF 

DATABASE, THE COMMAND 
SHOULD BE INVOKED. SEE 

PE-T-571 "OR A DESCRIPTION OF THESE COMMAND FILES. 

DELETED <FILENAME>. 
THIS MESSAGE MEANS THAT FIXBAT FOUND EITHER A 
FILE, AN INACTIVE COMMAND FILE (CQNNNN), OR A 

TEMPORARY 
QUEUE FILE 

(TSXXXX) 
(QCTRQP) 

THAT HELD ENTRIES 
DELETED IT. 

THAT WERE ALL PAST THE -DAYS ARGUMENT, AND 

FIXING DATABASE. 
THIS MESSAGE IS OUTPUT WHEN FIXBAT DECIDES 
ENTIRE BATCHQ DATABASE. 

TO ACTUALLY FIX THE 

EXECUTE/DATA USERNAME MISMATCH. RE-INITIALIZE DATABASE. 
FIXBAT HAS FOUND A JOB THAT IS SUPPOSEDLY EXECUTING, BUT THE 
CORRESPONDING JOB I! 
USER. USE C_RSET TO 
CHANGING THE BATCHQ 

I IN THE EXECUT ^ILE IS OWNED BY A DIFFERENT 
RE-INITIALIZE THE DATABASE, AND CONSIDER 
PASSWORD, AS IT MAY INDICATE A SECURITY 

BREAKAGE. 

REDUNDANT EXECUT ENTRY RE-INITIALIZE DATABASE. 
FIXBAT FOUND 
EXECUT FILE, 
DATABASE. 

AN EXECUTING U03 THAT 
WHICH IS IMPOSSIBLE. 

HAD 
USE 

MORE THAN 
C RSET TO 

ONE ENTRY IN THE 
RE-INITIALIZE THE 

EXECUTE DATA NOT FOUND (REINITIALIZE). <JOBID> 
A UOB THAT HAD EXECUTION STATUS IN THE QUEUE FILE HAD NO 
CORRESPONDING ENTRY IN EXECUT." THIS CAN SEETHE RESULT OF THE 
BATCH MONITOR BEING LOGGED OUT FORCIBLY IN BETWEEN UPDATING THE 
QUEUE FILE AND UPDATING EXECUT. USE C RSET TO RE-INITIALIZE. 

<FILENAME> LEFTOVER WORDS^NNNNN 
THE INDICATED QUEUE FILE HAD NNNNN_WORPS AT THE END OF IT, WHICH 
WAS NOT ENOUGH FOR A FULL QUEUE ENTRY. THIS IS NOT A FATAL ERROR, 
AND THE QUEUE FILE WILL MERELY BE TRUNCATED. IT COULD INDICATE A 
PROCESS SUBMITTING A JOE BEING FORCE-LOGGED OUT IN THE MIDDLE OF 
CREATING THE NEW QUEUE ENTRY 

IXBAT FINISHED. 
THE PROCESS OF FIXING THE BATCH DATABASE HAS BEEN SUCCESSFULLY 
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AN OFF-LINE UTILITY FOR BATCH (FIXBAT) 

COMPLETED. FIXBAT WILL NOW EXIT TO PRIMOS. 

BATCH PROCESS STILL IN PROGRESS. 
MEANS THAT AN ATTEMPT WAS MADE TO RUN FIXBA T WHILE THE BATCH 
MONITOR WAS STILL LOGGED IN. USE "BATCH SYSTEM -STOP" TO LOG OUT 
THE BATCH MONITOR, THEN RUN FIXBAT. 

ARGUMENT REQUIRED. <OPTION> 
<OPTION> IS EITHER "-STARTUP" OR "-DAYS". THIS MESSAGE MEANS THAT 
THE OPTION WAS SPECIFIED WITH NO ARGUMENT. FOR "-STARTUPS LEGAL 
ARGUMENTS ARE "SPOOL", "SAVE"» "DELETE", OR "NOLOG". FOR "-DAYS", 
A LEGAL ARGUMENT IS A DECIMAL NUMBER FROM 1 TO 60, INCLUSIVE. 

OTHER ERROR MESSAGES SHOULD BE LOOKED UP IN PE-T-584, APPENDIX B. 
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DATE: APRIL 12, 197? 

•0: 

FROM: 

SLBJECT: ADMINISTRATOR'S GUIDE TO REVISION 17 BATCH 

REFERENCE: 

ABSTRACT 

THIS DOCUMENT IS A GUIDE TO THE SYSTEM ADMINISTRATOR WHO WANTS TO 
INSTALL REVISION 17 BATCH. IT EXPLAINS THE FILE STRUCTURE OF THE 
SUBSYSTEM, EXPLAINS THE PROCEDURE FOR STARTING UP THE BATCH SUBSYSTEM, 
AND SHOWS HOW TO CLEAN UP AFTER BATCH. 
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FIL E SYST EM_STRJJ CTU^RF 

FILES IN THE BATCH SUBSYSJTEM 

THE BATCH SYSTEM DIRECTLY INVOLVES 3 TOD-LEVEL UFDS ON 
THESE ARE CMDNCO* BATCH, AND BATCHQ. CMDNCO IS USED TO 
COMMANDS ($$» BATCH, BATGEN AND JOB) THEMSELVES. BATCH 

EACH SYSTEM. 
HOLD ONLY THE 
CONTAINS THE 

SOURCE CODE (FORTRAN WITH SOME PMA) FOR THE BATCH SUBSYSTEM INCLUDING 
THE COMMAND FILES NECESSARY TO 3UILD AND INSTALL ITSELF. BATCHQ 
CCNTAINS TME COMMAND FILES USED TO INITIALIZE THE BATCH DATABASE (WHICH 
WILL ALSO RESIDE IN BATCHQ) 

HERE IS A LIST OF ALL FT|_ES INVOLVING THE BATCH SUBSYSTEM: 

UFD CMDNCO: 

$$ THE $$ COMMAND (SIMPLY EXITS WHEN INVOKED) 
BATCH THE BATCH COMMAND (STATUS AND MODIFICATION OF PROCESSES) 
BATGEN THE BATGEN COMMAND (STATUS AND MODIFICATION OF QUEUES) 
JOB THE JOB COMMAND (STATUS AND MODIFICATION OF JOBS). 

UFD BATCH: 

$$ 
BATCH 
BATGEN 
FIXBAT 
INIT 
JOB 
MONITR 

THE 
THE 
THE 
THE 
THE 
THE 
THE 

SOURCE 
SOURCE 
SOURCE 
SOURCE 
SOURCE 
SOURCE 
SOURCE 

CODE 
CODE 
CODE 
CODE 
CODE 
CODE 
CODE 

(FTN) 
(FTN) 
(FTN) 
(FTN) 
(FTN) 
(FTN) 
(FTN) 

FOR 
FOR 
FOR 
FOR 
FOR 
FOR 
FOR 

THE 
THE 
THE 
THE 
THE 
THE 
THE 

$$ COMMAND. 
BATCH COMMAND. 
BATGEN COMMAND. 
*FIXBAT PROGRAM. 
*INIT PROGRAM. 
JOB COMMAND. 
*MONITR PROGRAM. 

B $ L I B F 
B S L I B P 
B S C C M N 

THE S O U 
THE SOU 
FORTRAN 

BSEXEC 
BSJCBS 
BSKEYS 

FORTRAN 
FORTRAN 
FORTRAN 

RCE 
RCE 
_$_IN 
SIN 
SIN 
SIN 

BSQCOM 
B $ Q S T A 
B S Q L E U 

F O R T R A N 
F O R T R A N 
F O R T R A N 

C _ B A T C H 
C LIST 

COMMAND 
COMMAND 

SIN 
SIN 
_$I_N 
FIL 
FIL 

CODE 
CODE 
SERT_ 
SERT 
SERT 
SEPT_ 
SERT 
SERT 
SERT_ 
E~ TO 
E TO 

(FTN) 
(PMA) 
.FILE 
FILE 
FILE 
FILZ __ 
FILE 
FILE 
FI_LE 
BUILD 
GENER 

FOR 
FOR 

cOR C 
FOR E 
FOR 
FOR 

COMMO 
COMMO 
OMMON 

N SUBROUTINES. 
N SUBROUTINES. 
DATA. 

FOR 
^OR 
FOR 
AND 

ATE A 

XECUTION STATUS FILE. 
OB QUEUE ENTRY DEFINITION. 
OMMON DECLARATIONS. 
OMMON 
UEUE 
ATDEF 
INSTA 
LIST 

QUEUE-HANDLING DATA. 
STATUS FILE DEFINITION. 
FILE DEFINITION. 

LL THE 
ING OF 

BATCH SUBSYSTEM. 
THE BATCH SUBSYSTEM 

UFD BATCHQ: 

C BCIF COMMAND 
C O R S E T 

P H _ G O 

*MOMTR 

C O M M A N D 
P H A N T O M 
R L N - F I L 

Iz L L _ T 0 IN I TI A ULZ E_ ̂ EN T I R E BAT CH_D A T A B A S E . 
C T L E TO I N I T I A L I Z E B A T C H JOB Q U E U E S (NOT B A T D E F ) ~ 
F I L E R U N BY B A T C H M O N I T O R . 
: I M A G E OF B A T C H M O N I T O R . 

* F I X B A T 
* INI T 
V A L I D . 

P R O G R A M TO 
P R O G R A M TO 
D E T E R M I N E S 

FIX B A T C H D A T A B A S E U P . 
I N I T I A L I Z E Q U E U E AND E X E C U T F I L E S . 
V A L I D I T Y OF B A T C H D A T A B A S E . 

$ C I V I L E ( S U B - U F C ) C O N T A I N S C O M M A N D F I L E S A W A I T I N G E X E C U T I O N . 

P A G E 



ADMINISTRATOR'S GUIDE TO REVISION 17 BATCH 

* Q.CTRL (SU8-UFD) CONTAINS QUEUE CONTROL FILES WITH JOB DATA. 
S QUEUE CONTAINS CURRENT QUEUE INFO (« JOBS WAITING, 
$ EXECUT CONTAINS INFO ON CURRENTLY EXECUTING JOBS. 
n BATCEF BATCH DEFINITION FILE (ENVIRONMENT). 

ETC. ) 

T(-E SPECIAL SYMBOLS IN FRONT O1 

MEANINGS: 
THE FILENAMES HAVE THE FOLLOWING 

* - GENERATED BY 
$ - GENERATED BY 

THE BATCH>C_BATCH COMMAND FILE. 
THE C RSET AND C BDIF "ILES. 

n - GENERATED BY THE C BDIF FILE ONLY (USING BAT3EN) 

BUILDING THE BATCH SUBSYSTEM 

TC BUILD (OR RE-BUILD) THE BATCH SUBSYSTEM, ATTACH TO THE BATCH UFD AND 
INVOKE THE COMMAND FILE C BATCH AS FOLLOWS: 

OK, ATTACH BATCH 
OK, COMINPUT C BATCH 

THIS CCMMAND rILE WILL COMPILE, ASSEMBLE, LOAD AND INSTALL ALL OF THE 
CILES MARKED WITH AN ASTERISK ('»*") IN THE ABOVE LIST, DELETING 
TEMPORARY FILESf BINARIES, RUN-FILES, ETC. THAT IT GENERATED IN THE 
PATCH UFD. 

AFTER THE C BATCH COMMAND FILE IS FINISHED, ATTACH TO THE__B_ATCHQ UFD 
AND INVOKE THE C BDIF FILE AS FOLLOWS: 

OK, ATTACH BATCHG <0WNEP-PASSWORD> 
OK, CLOSE ALL 
OK, COMINDUT C 3CIF 

NCTEi THIS CCMMANC FILE CANNOT BE EXECUTED UNLESS THE SYSTEM 
TIME HAVE BEEN SET VIA THE OPERATOR SETIME COMMAND. 

DATE AND 

THIS COMMAND FILE WILL FIRST MAKE SURE THAT THE BATCH MONITOR IS NOT 
PUNNING (IF IT IS, LOG IT OUT, AND THEN TRY THE C_BDIF FILE AGAIN), 
THEN LSE FUTIL TO TREDELETE THE CIVILE AND Q.CTRL SUB-UFDS, THEN IT 

, DELETE ALL TSXXXX FILES IN 8ATCHQ, DELETE THE 
EXECUT FILES, RUN *IMIT TO RE-CREATE EMPTY QUEUE AND 
RUN BATGEN TO GENERATE AN EMPTY BATDEF FILE. 

WILL RE-CREATE THE 
BATDEF, QUEUE AND 
EXECUT FILES, THEN 

THE TWC NON-PATAL ERROR MESSAGES "FILE IN USE. IN.USE" FROM FUTIL AND 
"NOT FOUND. 8AT0EP" FROM BATGEN ARE EXPECTED AND ARE TO BE IGNORED. 

WHEN IT 
WHICH INDI 

'INISHES WITH 
ATES THAT THE 

THIS, IT WILL CREATE A FILE CALLED "VALID." 
BATCH DATABASE IS VALID SIMPLY BY EXISTING. 

IF THIS FILE IS DELETED BY ANYONE OR ANY PROGRAM (INCLUDING BATCH 
PROGRAMS TO INDICATE AN INVALID DATABASE), THE C_BDIF OR C_RSET FILES 
SHOULD BE USED AGAIN TO RE-INITIALIZE THE DATABASE, IF *FIXBAT FAILS IN 
THE ATTEMPT (SEE PE-T-622) 
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IF THE BATDEF ^ILE ALREADY CONTAINS USEFUL INFORMATION, AND IT IS NOT 
DESIREA3LE TO HAVE THAT INFORMATION DESTROYED BY C_BDIF, THE COMMAND 
FILE C RSET (RESET JOB QUEUES) CAN BE USED INSTEAD. IT BEHAVES EXACTLY 
LIKE C_BDI^, EXCEPT THAT IT LEAVES BATDEF INTACT. 

AFTER EITHER OF THESE "ILES HAVE BEEN EXECUTED (ASSUMING BATDEF IS 
VALID IF C_RSET WAS USED), THE BATCH SU3SYSTEM IS NOW BUILT AND FULLY 
INSTALLED. 

SECTION II IS A REFERENCE TO A DOCUMENT THAT EXPLAINS HOW TO DEFINE 
QUEUES USING THE BATGEN COMMAND. ONCE THIS IS ACCOMPLISHED, SECTION 
III IS THE NEXT ONE TO REFERENCE (RUNNING THE BATCH MONITOR). 

Q. CHMGI^G_P£SSWOR£S 

SOME INSTALLATIONS MAY CHOOSE TO INCREASE SECURITY WITHIN THE BATCH 
SUBSYSTEM, AS IT CAN 
LOGGING A PHANTOM IN 

BE USED FOR POTENTIALLY EVIL PURPOSES 
UNDER SOMEONE ELSE'S LOGIN-NAME). 

(SUCH AS 

TO DO 
CMDNCO 

THIS, OWNER PASSWORDS SHOULD 3E GIVEN TO BATCHQ, BATCH, AND 

HOWEVER, SINCE THE BATCH SUBSYSTEM NEEDS ACCESS 
SLB-UFCS, IT MUST KNOW THE BATCHQ PASSWORD. 
cASSWORD, DO THE FOLLOWING: 

TO 
TO 

BATCHQ AND ITS 
GIVE IT THE NEW 

OK , ATT ACH_BA TCH_<OMMRz£ASSW(2RD> 
OK» £g-B.lLlBF _____ 
EDIT 
£INS_C_ATCH$B 
C ATCHSS, BATCH, JCB, 03/29/79 
LDQAT^_BATPASii2 

INTEGER BATPAS(3),0PASS(3),NPASS(3),LSTNAM(17) 
DATA BATPAS/'<QLD-PASSWORD> '/ 

CHANG£_/<OLDzEASSWORD>/<NEWzPASSW0RD>/ 
DATA BATPAS/'<NEW-PASSWORD> •/ 

FILE 

OK 

NCTE THAT THE NEW PASSWORD 
(INCLUDING TRAILING BLANKS). 

MUST BE EXACTLY SIX CHARACTERS LONG 

AFTER THIS CHANGE HAS BEEN MADE, FOLLOW THE PROCEDURE FOR BUILDING THE 
BATCH SUBSYSTEM DESCRIBED ABOVE IN SECTION I.B. 

AFTER EUILCING THE 3ATCH SUBSYSTEM, THE PASSWORD SHOULD THEN BE SET IN 
THE BATCHQ UFD TO <NEW-PASSWORD>. THEN, ATTACH DOWN TO THE CIFILE AND 
Q.CTRL SUB-UCDS AND SET ANY RANDOM PASSWORDS IN THEM (THESE SUB-UFDS 
ARE WHERE THE REAL SENSITIVE INFORMATION EXISTS), SO THAT USERS WILL 
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NOT 3E ABLE TO ATTACH DOWN TO THEM AS OWNERS. 

AT THIS POINT, PROTECT THE PH_GO AND *FIXBAT FILES IN BATCHQ 
PROTFCTION, BECAUSE PH_G0 IS REFERENCED AS A NON-OWNER WHEN 
MONITOR IS STARTED UP» AND THE FIRST 
BATCHQ>*FIXBAT. THE *FIXBAT PROGRAM WILL 
(SINCE IT KNOWS THE PASSWORD), BUT ONLY IF 

TO "7 1" 
THE BATCH 

THING IT DOES IS RUN 
ATTACH TO BATCHQ AS AN OWNER 
THE USER IS LOGGED IN AS 

"SYSTEM", AND WAS SPAWNED AS A PHANTOM FROM THE SYSTEM CONSOLE (I.E. 
WAS PRIVILEGES). SEE PE-T-622 FOR DETAILS. 

THE 
SUB 
TC S 

NCT| 
AND 

BATCH 
-UFCS, 
3ATCHQ 

: THAT 
CIFILE 

SUBSYSTEM 
SINCE I 

AS AN OWN 

INVOKINC-
: SUB-UFDS 

DOES 
T CAN 
ER. 

NOT 
GET 

NEED 
THEM 

THE C_RSET OR C 
, WHICH RESETS 

TO 
(AND 

_BDIF 
THEIR 

KNOW 
ALWAYS 

THE PASSWORDS 
DOES) WHEN IT 

FILES WILL 
PASSWORDS 

RE-CREATE 
TO BLANKS. 

OF THESE 
IS ATTACHED 

THE Q.CTRL 
WHENEVER 

T^ESE COMMAND FILES ARE RUN, 
THE SYSTEM ADMINISTRATOR. 

THE SUB-UFDS SHOULD BE RE-PASSWORDED BY 

THE BATCH UFC SHOULD ALSO BE PASSWORDED SO THAT USERS WHO UNDERSTAND 
THE BATCH SUBSYSTEM (OR WHO HAVE READ THIS DOCUMENT) MAY NOT LOOK AT 
THE BSLIBC FILE TO DETERMINE THE PASSWORD. NO SOFTWARE NEEDS TO KNOW 
THE BATCH PASSWORD. 
IS NOT A REQUIREMENT. 

CMDNCC SHOULD ALSO HAVE A PASSWORD, ALTHOUGH THIS 

ONCE BATCHQ IS PASSWORDED, THE C_BATCH COMMAND FILE WILL NO LONGER 
EITHER REMOVE 
WHENEVER IT 

WCRK. IP 
THE BATCHQ 

IT IS DESIRED TO RE-BUILD THE BATCH SUBSYSTEM, 
PASSWORD OR ENCODE IT IN THE C BATCH FILE 

RErERENCES BATCHQ (IT ONLY DOES SO ONCE, A^TER A FUTIL COMMAND). 

11 • DEFI NIN3_IH.£_2AI£M_£^VIR^M£MI_Z_IHI_£AI££N-£2!1MAMC 

PLEASE REFERENCE SECTION 3 OF PE-T-584, "A BATCH SUBSYSTEM FOR PRIMOS", 
FOR A DESCRIPTION OF THE BATGEN COMMAND AND IT USE. 

III. RUNNING THE BATCH MONITOR 

A» INIIIMING_TH£_BATCH_MOMIOR 

TO SPAWN THE BATCH MONITOR, ENTER THE COMMAND: 

OK, PHANTOM BATCHQ>PH GO 

PROM THE SYST£M_CONSOLE. 

THIS PILE WILL RUN THE BATCHQ>*FIXBAT PROGRAM TO FIX ANY PROBLEMS WITH 
THE BATCH DATABASE (AND OPTIONALLY DELETE OLD JOB ENTRIES, SEE PE-T-622 
FOR DETAILS), THEN WHEN IT FINISHES THAT, THE *MONITR PROGRAM WILL BE 
PUN, WHICH WILL SEND THE FOLLOWING MESSAGE TO THE SYSTEM CONSOLE: 
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*EATCH* WAITING FOR BATCH SYSTEM -START. 

AT THIS DOINT* THE BATCH MONITOR SHOULD BE CHAPED TO THE APPROPRIATE 
LEVELS. 

THESE LEVELS REFER TO THE "RLEVEL" AND THE "TIMESLICE" THAT ARE VALUES 

DELATEC TO QUEUE DEFINITION USING THE BATGEN COMMAND. 

THE FORMAT QF THE CHAP COMMAND IS: 

CHAP -<USER-NUMBER> <RLEVEL> <TIMESLICE> 
WHERE <USER-NUMBER> IS THE DECIMAL USER-NUMBER OF THE PHANTOM SPAWNED* 
<RLEVEL> IS A NUMBER FROM 0 TO 3, WHERE 1 IS THE INITIAL VALUE* 0 IS 
THE LOWEST, AND 3 IS THE HIGHEST* AND <TIMESLICE> IS THE OCTAL 
TIMESLICE OF THE PROCESS IN TENTHS OF A SECOND. 

WHEN A PROCESS IS SPAWNED FROM A PARTICULAR QUEUE* IT INITIALLY IS 
GIVEN THE SAME RLEVEL AND TIMESLICE 
MONITOR, HAS AT THE TIME OF T H E SPAWNING. 
LOWER ITS RLEVEL BY THE "DELTA-RLEVEL" 

THAT ITS SPAWNER* THE BATCH 
IT WILL SHORTLY THEREAFTER 

VALUE SPECIFIED IN THE RLEVEL 
SUBCOMMAND OF BATGEN FOR THAT PARTICULAR QUEUE (SEE PE-T-584)* AND SET 
ITS TIMESLICE TO EITHER THE VALUE GIVEN IN THE BATGEN TIMESLICE 
SUBCOMMAND cOR THAT QUEUE OR THE TIMESLICE IT ALREADY HAS* WHICHEVER IS 
SMALLER. 

THEREFORE* THE RLEVEL OF THE BATCH MONITOR 
RLEVEL THAT ANY BATCH 
THIS SHOULD BE AT LEAST 1 
TIMESLICE SHOULD ALSO BE THE 

REPRESENTS THE HIGHESI 
JOBS ON THE SYSTEM WILL EVER RUN"AT (ALTHOUGH 
TO ALLOW SPEEDY DISPATCHING OF JOBS), AND THE 

HIGHEST TIMESLICE EVER USED BY ANY JOB 
(THE MINIMUM SHOULD BE 20 DECIMAL* OR 2 SECONDS, WHICH IS 24 OCTAL) 

ALL DELTA-RLEVELS IN I M _ B ̂  "LDLP __F ILE 
""MONITOR"; 

GENERATED BY BATGEN KEY OFF OF THE 
ACTUAL RLEVEL OF THE MONITOR; THEREFORE, THE MONITOR'S RLEVEL WHILE 
PLNNING SHOULD BE DECIDED BEFORE THE DELTA-RLEVELS ARE CHANGED* AS ONE 
SET WILL AFFECT THE OTHER. 

AN EXAMPLE CONFIGURATION MIGHT BE: 

QUEUE DEFAULT DELTA-RLEVEL=2* TIMESLICE=20 
QLEUE BACKGROUND DELTA-RLEVEL = 3 , TIMESLICE-50 
QUEUE EXPRESS DELTA-RLEVEL=1» TIMESLICE=1 

NOTE THAT THESE TIMESLICE 
DEPRESENTATICN...THE ONLY__PL_A 
OCTAL NUMBER IS IN THE CHAP COMMAND. 

VALUES 
E THAT A 

ARE ALL 
TIMESLICE IS 

IN 
REPRESENTED 

DECIMAL 
AS AN 
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THE OPERATGR WOULD PROBABLY ENTER THE COMMAND: 

OK, CHAP -SO 3 62 /* OCTAL TIMESLICE. 

PROM THE SYSTEM CONSOLE AFTER SPAWNING THE PHANTOM. JOBS THAT WERE RUN 
FROM THOSE QUEUES WOULD RUN WITH THE FOLLOWING VALUES: 

QUEUE DEFAULT PLEVEL=1, TIMESLICE=20 (NORMAL USER) 
QUEUE BACKGROUND RLEVEL=0, TIMESLICE=50 (LONG JOBS) 
QUEUE EXPRESS RLEVEL-2, TIMESLICE=1 (SHORT IMPORTANT JOBS) 

NCTE THAT THE BATCH MONITOR WAS CHAPED UP ONE RLEVEL HIGHER THAN 
NECESSARY...THIS HELPS ELIMINATE ANY PROBLEMS HAVING TO DO WITH A BATCH 
JOB TYING UP THE CPU SO THAT THE MONITOR CAN'T RUN FAST ENOUGH. 
GENERAL, THIS SHOULD NOT BE A PROBLEM, BUT IT COULD HAPPEN. 

IN 

THE TIMESLICES WERE LOWERED FOR THE "FASTER" JOBS TO PREVENT THEM FROM 
TYING UP THE CPU FOR TOO LONG, AND THEY WERE RAISED FOR THE "SLOWER" 
JCB TO GUARANTEE THEM HAVING A REASONABLE AMOUNT OF CPU TIME. 

B • I£LLING_IHE_BAICH_JilO^IIOR_IO_SIART_yP 

AFTER THE CHAP COMMAND HAS BEEN ISSUED, THE MONITOR MUST BE INFORMED 
THAT EVERYTHING IS "READY" POR IT TO BEGIN PROCESSING. THIS IS DONE 
WITH THE BATCH COMMAND AS FOLLOWS: 

BATCH SYSTEM -START 

THE PROGRAM SHOULD RESPOND: 

START-UP REQUEST ISSUED. 

IF IT DOES NOT, THEN THE MONITOR IS EITHER NOT RUNNING, ALREADY 
STARTED-UP, OR JUST SPAWNED AND NOT READY FOR START-UP. IN THE THIRD 
CASE, WAIT FOR THE "*BATCH* WAITING FOR BATCH SYSTEM -START" MESSAGE TO 
BE SENT TO THE SYSTEM CONSOLE, AND TRY THE COMMAND AGAIN. 

WHEN THE 3ATCH MONITOR RECEIVES THE START-UP REQUEST, IT WILL SEND A 
MESSAGE TO THE SYSTEM CONSOLE SAYING: 

*BATCH* OPERATOR START-UP. 

MEANING THAT IT HAS STARTED RUNNING. IF IT SENDS A MESSAGE SAYING: 

*EATCH* START-UP REQUEST PREVIOUSLY PROCESSED. 

THEN A BATCH SYSTEM -START COMMAND HAD ALREADY BEEN ISSUED TO IT. 
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_C . MONIIORIkG_IH£_BATCH_Mg^ligR 

TC DETERMINE THE GENERAL STATUS OF THE BATCH SYSTEM (AND MONITOR), USE 
THE BATCH COMMAND AS FOLLOWS: 

BATCH C S Y S T E M J -DISPLAY 

IT WILL OUTPUT THE NUMBER OF WAITING AND HELD JOBS PER QUEUE, AND THE 
CURRENTLY EXECUTING JOBS INCLUDING THE USER NAME, INTERNAL NAME AND 
QUEUE IN WHICH THE JOB IS RUNNING. 

WHENEVER THE MONITOR SPAWNS A JOB TO PROCESS A USER'S COMMAND FILE* THE 
SPAWNED JOB WILL SEND A MESSAGE TO THE SYSTEM CONSOLE AS FOLLOWS: 

•BATCH* EXECUTING EXTNAM FOR USER USRNAM(JOBIDN). 

WHERE EXTNAM IS THE EXTERNAL NAME, USRNAM IS THE SUBMITTING USER, AND 
JOBIDN IS THE INTERNAL NAME OF THE JOB. 

WHEN THE JOB ABORTS (OR COMPLETES), THE MONITOR-WILL SEND A MESSAGE TO~ 
THE SYSTEM CONSOLE AS FOLLOWS: 

•BATCH* JOB EXTNAM FOR USER USRNAM(JOBIDN) ABORTED. 

WHERE EXTNAM, USRNAM, AND JOBIDN ARE EXPLAINED ABOVE, AND "ABORTED" MAY 
RE REPLACED BY "COMPLETED" IF APPROPRIATE. 

THrSE MESSAGES WILL HELP THE OPERATOR IN MONITORING BATCH USAGE AND 
LOAD SOMEWHAT WITHOUT HAVING TO MAKE TOO MANY INQUIRIES. 

TWO JOE OPTIONS ARE ALSO USEFUL FOR OBTAINING THE STATUS OF THE BATCH 
SYSTEM: THEY ARE -STATUS AND -DISPLAY. THE -STATUS OPTION ONLY 
RETURNS THE JOB NAVE, THE EXTERNAL AND INTERNAL NAMES, THE QUEUE AND 
THE STATUS OF SPECIFIED JOB(S)? WHILE THE -DISPLAY RETURNS ALL OF THE 
INFORMATION ON THE SPECIFIED JOB(S). 

WHEN THE COMMAND IS ISSUED ^ROM ANY PROCES LOGGED IN UNDER SYSTEM 
(INCLUDING THE SYSTEM CONSOLE), IT IS CAPABLE OF DISPLAYING ALL OF THE 
JCES ON THE SYSTEM. NORMALLY, A USER CAN ONLY DISPLAY JOBS WITH THE 
SAME USER-NAME. 

THE FORMAT Oc THESE COMMANDS IS: 

JOB -STATUS CALL] 
-DISPLAY CTODAY2 

IF THE ALL OR TODAY PARAMETER IS OMITTED, ONLY "ACTIVE" JOBS (THOSE 
JCBS THAT ARE WAITING, HELD OR COMPLETED) ARE DISPLAYED. IF ALL IS 
SPECIFIED, ALL JOBS IN THE SYSTEM ARE DISPLAYED. IF TODAY IS 
SPECIFIED, ONLY THOSE JOBS THAT WERE INITIATED, SU3MITTED, COMPLETED, 
ABORTED OR CANCELLED ON THE SAME DATE THAT THE COMMAND WAS ISSUED ARE 
DISPLAYED. 
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THE FORMAT OF THE DISPLAY IS TABULAR IF -STATUS WAS USED, OTHERWISE IT 
CCMES CUT ENTRY BY ENTRY. 

TC PE^EP TO SPECIFIC JOBS IN THE BATCH SYSTEM, THE INTERNAL NAMES OF 
THE JOBS MUST BE USED SINCE EXTERNAL NAME REFERENCES ARE ONLY TO JOBS 
BELONGING TO THE USER MAKING THE REFERENCE (IN THIS CASE, SYSTEM). 

THEREFORE, THE FORMAT OF SPECIFICALLY LOOK I NG~~AT~ JOBS IS~i 

JOB JCBID -STATUS CALLD 
-DISPLAY [TODAY: 

WHERE JOEID IS IN THE FORM ftSNNNN (EXAMPLE: #10032). THESE INTERNAL 
NAMES ARE OLTDUT BY NEARLY ALL BATCH PROGRAMS WHEN THEY REFER TO JOBS 
(INCLUDING -STATUS AND -DISPLAY), SO THEY ARE RELATIVELY EASY TO 
ACCESS. 

THE ALL AND TODAY SUFFIXES (AND THE ABSENCE THEREOF) HAVE THE SAME 
LEANING AS DESCRIBED ABOVE; THE DIFFERENCE IS THAT THERE IS A JQBID, 
WHICH LIMITS OUTPUT TO ONLY THOSE JOBS WITH THE SAME NAME (INTERNAL OR 
EXTERNAL) AS JOBID. EXTERNAL NAMES ARE ONLY COMPARED IF THE USER WhO 
SUBMITTED THE JOB IS THE SAME USER ISSUING THE JOB COMMAND (THEREFORE 
THE ONLY WAY FOR A USER LOGGED IN AS SYSTEM TO REFERENCE ANOTHER USER'S 
JOB IS TO USE THE INTERNAL NAME OF THAT JOB, OR DISPLAY IT BY NOT 
PROVIDING A JOBID AND THEREFORE DISPLAYING ALL JOBS). 

IF IT IS DESIRED TO LOOK AT CURRENTLY DEFINED QUEUES, THE BATGEN 
-STATUS AND -DISPLAY COMMANDS SHOULD BE USED. THEY WILL OUTPUT SHORT 
AND LONG DESCRIPTIONS (RESPECTIVELY) OF THE CURRENTLY DEFINED 
(-STATUS DOES IT IN TABULAR FORMAT) AS LONG AS THE BATDEF 
BATCHQ IS READ-PERMITTED. 

QUEUES 
FILE IN 

A TPEENAME MAY BE SPECIFIED ON THE COMMAND LINE IF DESIRED, I.E.: 

BATGEN CTREENAMEJ -STATUS 
-DISPLAY 

OEEB.AIOR—COMMA NQS 

THE OPERATOR HAS NEARLY FULL CONTROL OVER ALL JOBS IN THE BATCH SYSTEM. 

HE CAN PERFORM ALL OF THE OPERATIONS THAT A USER CAN WHILE LOGGED IN 
UNDER SYSTEM UNDER THE FOLLOWING RESTRICTIONS! 

1) HE MUST REFER TC ALL JOBS USING THEIR INTERNAL NAME. 

2) HE CANNOT -ABORT OR -RESTART ANY JOBS UNLESS HE IS EITHER AT THE 
SYSTEM CONSOLE OR IS REFERENCING HIS OWN JOBS. 

IF HE ATTEMPTS TO -ABORT A JOB FROM A TERMINAL THAT IS NOT THE SYSTEM 
CONSOLE WHILE LOGGED IN UNDER SYSTEM (ASSUMING THE JOB TO BE ABORTED IS 
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NCT LOGGED IN UNDER SYSTEM)* THE ABORT WILL SIMPLY FAIL. IF HE 
ATTEMPTS TO -RESTART UNDER THE SAME CIRCUMSTANCES* THE JOB WILL 
SUCCESSFULLY BE FLAGGED AS BEING RESTARTABLE (UNLESS IT IS NOT 
RESTARTABLE) , AND THEN IT WILL ALSO FAIL ON THE FORCE-LOGOUT 
("INSUFFICIENT ACCESS RIGHTS"). 

EITHER WAY, THE INTEGRITY OF THE SYSTEM IS NOT DAMAGED? IF -RESTART 
WAS USED* THE JOB WILL BE RESTARTED WHEN IT COMPLETES (OR ABORTS); THE 
CCPCE LOGOUT OF THE JOB IS ONLY TO SPEED UP THE PROCESS OF RESTARTING 
THAT JC3. 

HERE IS A QUICK SUMMARY OF OPERATOR COMMANDS: 

7 * Cp.CE,J 
4 «&t i3£,** 

/* mm 

/* EXTENDED St^fUS OF A JOB. 

THE -HOLD ANC -RELEASE OPTIONS ARE ONLY AVAILABLE TO THE OPERATORS. 
WHEN A JOB IS HELD, IT WILL STILL~BE CONSIDERED AN "ACTIVE" JOB, AND IT 
WILL BE COUNTED IN THE LIST OF WAITING AND HELD JOBS GIVEN BY BATCH 
-DISPLAY (ALTHOUGH EXECUTING JOBS WILL NOT BE COUNTED HERE). 

HOLDING A JOB IS USEFUL WHEN IT IS KNOWN THAT A RESOURCE THE JOB 
EXPECTS (MAGTAPE, DISK SPACE, LINE PRINTER, ETC.) IS NOT AVAILABLE. 

WHEN THE RESOURCES ARE AVAILABLE, THE JOB CAN BE RELEASED WITH THE 
-RELEASE COMMAND. 

£• SlOPPING_lH£_BATCH_MONIIOR 

TO STOP THE BATCH MONITOR THE CLEANEST WAY POSSIBLE, USE THE BATCH 
COMMAND AS FOLLOWS: 

ATCH SYSTEM -STOP 

THIS WILL CAUSE THE MONITOR TO BE REQUESTED TO LOG ITSELF OUT. WHEN IT 
SEES THE REQUEST, IT WILL SEND A MESSAGE STATING THIS FACT TO THE 
SYSTEM CONSOLE ("OPERATOR STOP.")* AND LOG ITSELF OUT. 

IT IS DANGEROUS TO LOGOUT THE MONITOR (USING LOGOUT ALL OR LOGOUT -NN), 
SHUTDN ALL OR SHLTDN THE PARTITION ON WHICH BATCHQ RESIDES WHILE THE 
MONITOR IS RUNNING* SINCE IT MAY BE UPDATING IMPORTANT QUEUE 
INFORMATION* AND SUDDEN DEATH COULD INVALIDATE THE DATABASE. 

IF THIS OCCURS, THE DATABASE WILL BE INACCESSIBLE BY USERS UNTIL THE 
MCNITQQ IS RESTARTED (WHICH RUNS *FIX3AT), *FIX3AT IS RUN "OFF-LINE", 
OR THE C_BDIF OR C_RSET FILES ARE INVOKED BY THE SYSTEM ADMINISTRATOR. 
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i-V;.«.. CLEANING_UP_AFT£R. BATCH 

AS JOES ARE SUBMITTED TO THE BATCH MONITOR, 
LARGER AND LARGER. DEPENDING ON THE NUMBER OF 

THE JOB QUEUE FILES GROW 
JOBS SUBMITTED PER DAY, 

THE QLEUES COULD GET SO LARGE THAT A SIGNIFICANT AMOUNT OF DISK SPACE 
CCULC BE WASTED ON THEM AS TIME PASSES, 

THE GUICKEST 
C RSET FILES 

WAY TO CLEAN UP THE BATCH DATABASE IS TO USE THE C_BDIF OR 
IN BATCHQ MENTIONED IN SECTION I.B. 

WCWEVER, IT MAY SOMETIMES BE DESIREABLE TO CLEAN THINGS UP IN A SLOWER 
WAY. THIS CAN BE DONE ON A PER-QUEUE BASIS USING THE BATGEN DELETE 
COMMAND (DESCRIBED IN PE-T-584). 

SIMPLY DELETE 
SLBMITTED TO 

THE FULLEST QUEUE? THAT 
BECAUSE IT WILL EFFECTIVELY 

QUEUE WILL NO LONGER BE 
BE DEAD AS FAR AS USERS ARE 

CONCERNED. HOWEVER, IT WILL NOT ACTUALLY CAUSE T^E 
QUEUE CONTROL FILES AND COMMAND FILES UNTIL THERE 
EXECUTING JOBS IN THAT QUEUE. 

DELETION OF ALL 
ARE NO WAITING OR. 

THEREFORE, IF AT 7 
9 HOUR-LONG JOBS 

P.M. THE QUEUE BACKGROUND WERE DELETED, AND IT HAD 
WAITING IN IT, USERS WOULD NOT BE ABLE TO SUBMIT TO 

THE QUEUE AFTER 
AROUND 3 A.M. , 
RLN. 

7 P.M. BUT THE 9 JOBS 
THE QUEUE WOULD SIMPLY 

WOULD BE RUN, AND JHEN, AT 
DISAPPEAR AFTER THE LAST JOB WAS 

ANOTHER WAY TO CLEAN UP THE BATCH DATABASE 
PROGRAM, EITHER OFF-LINE OR BY MODIFYING 

IS TO RUN THE *FIXBAT 
BATCHQ>PH GO (WHICH RUNS 

*FIXBAT) TO RUN IT WITH 
+FIXBAT* SEE PE-T-622. 

-DAYS ARGUMENT. FOR DOCUMENTATION ON 

A CAST WAY TO GET RID OF A SINGLE QUEUE IS ' 
THAT DOES NOT CONTAIN THE GUEUE5 THIS CAN 
SINCE, AS WAS STATED ABOVE, THE QUEUE DOES 
THE MONITOR DELETES IT. 
DEFAULT, EXPRESS, AND 
CLEAN CUT THE BACKGROUND 
INVOKED USING SOME NON-
NULL ENVIRONMENT). 

HOWEVER, IF THERE 
BACKGROUND, AND IT 
QUEUE, THEN THE 

EXISTENT 

ro CR 
'T B 
NOT 
WER 

WAS 
BATG 

TREENAME AS THE 

EATE A NEW BATDEF FILE 
E DONE WITH DELETE, 
ACTUALLY GO AWAY UNTIL 
E 3 QUEUES DEFINED, 
DESIRED TO IMMEDIATELY 
EN PROGRAM WOULD BE 
FILE (TO START WITH A 

THEN, THE QUEUES DEFAULT AND EXPRESS WOULD BE ADDED EXACTLY AS THEY 
APPEARED IN THE ACTUAL "LIVE" BATDEF CILE. 

THEN THE FILE COMMAND WOULD BE USED, WITH THE DESTINATION BEING 
BATCHQ>BATDEC. 

AS SOON AS THE MONITOR SEES THAT A QUEUE IS GONE FROM BATDEF, IT WILL 
IMMEDIATELY ABORT ANY JOB RUNNING IN THAT QUEUE, AND WHEN THOSE 
ABORTIONS ARE PROCESSED, OR IF THERE WERE NO EXECUTING JOBS IN THAT 
QUEUE ALL QUEUE FILES AND COMMAND FILES RELATED TO THAT QUEUE WILL 
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DELETED WHETHER OR NOT THERE ARE ANY WAITING JOBS. 

V. COMEiiIIBILIIY_WITH_CX 

THERE IS NO COMPATIBILITY WITH CX RELATED TO OPERATOR CONTROL OVER THE 
SYSTEM, SINCE CX HAD NONE, WITH THE EXCEPTION OF THE ABILITY TO 
cORCE-LOGOUT A JOB. 

wCWEVER* Ir CX IS RUN SIMULTANEOUSLY WITH BATCH ON THE SAME SYSTEM, A~ 
SERIOUS SECURITY ISSUE COULD RESULT: 

THAT 1ST ALL CX SLAVES (JOBS) ARE LOGGED IN AS SYSTEM"? AND THE BATCH 
SUBSYSTEM RECOGNIZES ANY USER LOGGED IN AS SYSTEM AS AN OPERATOR. 

THEREFORE* A MALICIOUS USER COULD CONCEIVABLY SUBMIT A JOB TO CX THAT 
OETAINED STATUS OF ALL JOBS, CANCELLED OR ABORTED OTHER USERS JOBS, OR 
EVEN STOP THE MONITOR ITSELF USING CX. 

THIS SAME PROBLEM EXISTS WITH THE SPOOLER PHANTOM, WHICH RECOGNIZES ANY 
PROCESS WITH THE SAME LOGIN NAME AS IT HAS AS A "PRIVILEGED" PROCESS, 
A\D GENERALLY THIS LOGIN NAME IS SYSTEM. 
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3ATCH - REV.17.1 - CHANGES 

C RSET & C BDIF NOW DO 'OPEN IN.USE 1 40003' INSTEAD OF 'OPEN IM.USE 
3 A0003' TO AVOID AN 0/S 
EVEN TH0J6H '40003' SAYS 
U$-GETV + <SRDWR) . 

BUG THAT LIMITS THE UNIT NUMBER FRO^I 1 TO <MAXUNT> 
OBTAIN A FREF FILE UNIT FOR READING & WRITING 

BATCH MONITOR DOES NOT WORK IF SYSTEM DATE & TIFiE SET BACKWARDS VIA 
SETTLE WHILE IT IS RUNNING. BRING IT DOWN FIRST (BATCH SYSTEM - S T O P ) , 
)0 THE SET I ME, AND THEN BRING IT BACK UP. 
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ABSTRACT 

THIS DOCUMENT IS THE FUNCTIONAL SPECIFICATION FOR THE NEW BATCH 
SUBSYSTEM AVAILABLE FOR REVISION 17 AS A REPLACEMENT FOR THE CURRENT CX 
FACILITY. INCLUDED ARE SPECIFICATIONS FOR THE BATCH PROCESS AND 
ADMINISTRATOR* OPERATOR, AND USER INTERFACES. 



A BATCH SUBSYSTEM FOR PRIMOS 

1. IN.TRQDUCIICN 

Th DESIGN PRESENTED IN THIS DOCUMENT IS IU3SET OF THE DESIGN 
DRESENTED IN DE-T-457, A_BAICH_SYSJ£M_FOR_PRIMOS.IV^AND^V. 
SUBSYSTEM DESCRI3ED HERE wiLL BE DISTRIBUTED AS STANDARD~US> 
I.E. CN THE Al MASTER DISK PARTITION. 

THE BATCH 
:R SOFTWARE, 

UFDS BATCH (SOURCE) AND BATCHQ (DATABASE, 
COMMANDS IN CMDNCO (JOB, BATCH, BATGEN, 

IT WILL BE CONTAINED IN THE 
COMMAND FILES), AND INCLUDE 4 
AND " $$). pOR MORE INFORMATION ON THE UFD STRUCTURE AND THE FILES 
INVOLVED, SEE PE-T-571, ADMI NI SJ_RAI0R1S_GUI D£_I0_R EVI S10N_17_B_AIC_H . 

1.1 OVERVIEW OF CAPABILITIES 

r^Z FOLLOWING BRIEFLY 
PROVIDED BY THE BATCH 

OUTLINES 
SUBSYSTEM. 

THE MAJOR FUNCTIONAL 
THE ORGANIZATION USED 

CAPABILITIES 
IS PARALLEL TO 

THE EXTENDED DESCRIPTION IN SECTIONS 3-5 

ADMINISTRATIVE CAPABILITIES 
OPERATIONAL CAPABILITIES 
USER CAPABILITIES 

£CMINISIRAII\/£_CAPABILIIIES PROVIDE 
ADMINISTRATOR DEFINES THE BATCH 

THE MECHANISM 
ENVIRONMENT 

3Y 
r0R 

WHICH 
A 

A SYSTEM 
PARTICULAR 

INSTALLATION -- NUMBER OF BATCH QUEUES, _DEFA UL_T^R ESOURCE LIMITS, ETC. 
OFrERATIp^Aj, CAPABILITIES ARE THOSE EMPLOYED BY A SYSTEM OPERATOR TO 
START THE EXECUTION OF THE BATCH MONITOR, DISPLAY THE STATUS OF THE 
QLEUE(S), ABORT BATCH PROCESSES, ETC. JJSEJLJ:APABI LHIES_J^N_ 

'**""* PRIMOS 
THE GENERAL 

SENSE INCLUDE ALL THE CAPABILITIES 0^ PRIMOS. OF INTEREST IN THE 
CURRENT CONTEXT ARE THOSE OF JOB DEFINITION/SUBMISSION AND JOB STATUS 
DISPLAY/MODIFICATION. 

1.1.1 ADMINISTRATIVE CAPABILITIES 

DEFINITION OF 
ADMINISTRATOR. 

THE BATCH ENVIRONMENT STARTS WITH THE SYSTEM 
HE HAS THE ABILITY TO DEFINE FROM ONE TO SIX BATCH 

SiiEUES* ASSOCIATED WITH EACH QUEUE ARE A NUMBER OF PARAMETERS THAT 
CHARACTERIZE EACH JOB IN THE QUEUE: MAXIMUM CPU TIME LIMIT, MAXIMUM 
ELAPSED TIME LIMIT, DEFAULT COMMAND-FILE UNIT, DEFAULT CPU TIME 
LIMIT, ETC. 

l^ii^OPERATIONAL-CAPABILIIIiS 

TH OPERATIONAL CAPABILITIES OF THE BATCH SYSTEM ALLOW THE 
INITIATION AND TERMINATION OF BATCH MONITORS. THE STATUS OF A 
MONITOR AND ANY OTHER RUNNING BATCH PROCESSES CAN BE 'DISPLAYED AT 
ANY TIME. INDIVIDUAL BATCH JOBS CAN BE A30RTED OR TERMINATED. 
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1.1.3 USER CAPABILITIES 

JOBS CAN 
PHYSICAL 

5E SUBMITTED 
FORM OF THE 

TO THE BATCH SYSTEM BY THE JOB COMMAND. THE 
J OB ITSE LF IS A COMMAND INPUT FliL E , OPTIONALLY 

INCLUDING JOB INFORMATION. A USER CAN DETERMINE THE STATUS OF HIS 
JOB AND WHICH GUEUE IT IS IN. INCLUDING JOB PARAMETERS SUCH AS CPU 
TIME LIMIT, FILE UNIT TO BE USED FOR COMMAND INPUT, ACCOUNTING 
INFORMATION* ETC. HE CAN 
SUBMITTED UNDER HIS LOGIN NAM! 

RESTART, CANCEL, OR ABORT ANY JOB 

1.«2_SYSI^M_R£QJJ1REM£NI^ 

THE BATCH SYSTEM SPECIFIED HEREIN IS INTENDED TO RUN UNDER PRIMOS IV OR 
V. THE SYSTEM CURRENTLY REQUIRES THE AVAILABILITY OF AT LEAST 2 
PHANTOMS? ONE PROCESS WILL BE DEDICATED TO THE BATCH MONITOR, THE 
OTHER WILL BE USED TO RUM A USER'S BATCH JOB WHEN NEEDED. 

I.a3-A-NQI£_0.M- SYNTAX 

THIS DOCUMENT CONTAINS DESCRIPTIONS FOR MANY COMMANDS, SUBCOMMANDS, AND 
OPTIONS. THE SYNTAX DESCRIBED HERE IS USED UNIFORMLY IN THESE 
DESCRIPTIONS. IT SHOULD BE UNDERSTOOD THAT THE COMMAND SYNTAX EMPLOYED 
BY THE IMPLEMENTED BATCH SYSTEM MAY BE MODIFIED OR ENHANCED AS A 
FLNCTICN OF FUTURE CHANGES IN THE PRIMOS COMMAND ENVIRONMENT. 

COMMAND LINE VARIAELES 

LESS-THAN (<) AND GREATER-THAN (>) SIGNS SURROUNDING A STRING 
INDICATE A VARIABLE rOR WHICH SPECIFIC INFORMATION IS TO BE 
SUBSTITUTED, FOR EXAMPLE: 

<FILENAME> 

SHOULD BE REPLACED WITH A VALID FILENAME. 

OPTIONAL PARAMETERS 

BRACKETS ENCLOSE OPTIONAL PARAMETERS FOR A COMMAND OR OPTION, FOR 
EXAMPLE: 

-DISPLAY CALL] 

THE -DISPLAY OPTION ACCEPTS THE OPTIONAL SPECIFIER 'ALL'. 
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ALT£RN.AIIV£_QP£RAIMD_^PEClFICAIIONj,_DEprAULTS 

WHEN AN OPERAND HAS MORE THAN ONE POSSIBLE SPECIFICATION, CHOICES 
ARE STACKED. A DEFAULT OPTION* IF ANY, IS UNDERSCORED, FOR EXAMPLE: 

DISDLAY <QUEUE-iMAME> 
ALL 

THE DISPLAY COMMAND ACCEPTS A <QUEUE-NAME> OR 'ALL*. 'ALL1 IS THE 
DEFAULT. 

NjiMgsB.fias£ 

ALL NUMERIC SPECIFICATIONS IN THIS DOCUMENT ARE EXPRESSED AS DECIMAL 
NUMBERS. THE BATCH SUBSYSTEM DEALS ONLY WITH DECIMAL NUMBERS. 

1.4 DOCUMENT OVERVIEW 

SECTION DEFINES SOME BASIC TERMINOLOGY REQUIRED FOR PRESENTATION OF 
THE BATCH SYSTEM. SECTIONS 3-5 PRESENT SPECIFIC CAPABILITIES OF THE 
SYSTEM AS SEEN BY AN ADMINISTRATOR, OPERATOR, AND USER. APPENDIX A 
SUMMARIZES THE BATCH SYSTEM COMMANDS AND OPTIONS PRESENTED IN SECTIONS 
3-5. APPENDIX B IS AN 
BY THE BATCH SYSTEM ! 
OF THE MESSAGE. 

ALPHABETICALLY 
'OLLOWED BY THE 

SORTED LIST OF MESSAGES DISPLAYED 
SEVERITY LEVEL AND AN EXPLANATION 
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:ONCEPTS AND TERMINOLOGY 

THE TOTALITY OF THE BATCH ENVIRONMENT IS COMPRISED OF OBJECTS OF 
SEVERAL DIFFERENT TYPES, SOME WHOSE CHARACTERISTICS ARE WELL UNDERSTOOD 
IN THE CONTEXT OF PRIMOS AND SOME THAT ARE PARTICULAR TO THE BATCH 
SYSTEM. TO ESTABLISH A COMMON FRAMEWORK IN WHICH THE BATCH SYSTEM CAN 
•E DESCRIBED, SOME PRELIMINARY DEFINITIONS ARE REQUIRED. 

2.1 BATCH JOB 

A BATCH JOB, OR SIMPLY JOB, IS THE BASIC UNIT OF WORK IN THE BATCH 
SYSTEM~AND THE UNIT OF COMMUNICATION BETWEEN A 3ATCH USER AND THE BATCH 
SYSTEM. 

2.1.1 COMPONENTS QF A JOB 

THE PHYSICAL 
COMMAND LINES 

FORM 
AND 

OP 
AN 

A JOB IS 
OPTIONAL 

THE FIRST NON-COMMENT LINE IN 

A SEQUENTIAL FILE THAT 
LINE Or BATCH-SPECIFIC 
THE FILE. 

CONTAINS PRIMOS 
INFORMATION AS 

NOT£l THE BATCH SYSTEM RESERVES THE USE OF »$$» IN THE FIRST TWO 
CHARACTER POSITIONS OF THE COMMAND LINE. THE ONLY CURRENTLY DEFINED 
BATCH COMMAND USING THIS CONSTRUCT IS $$ JOB. THIS IS DEFINED IN 
DETAIL IN SECTION 5.1. 

THE PRIMO^ COMMANDS IN A JOB ARE INDISTINGUISHABLE FROM THOSE 
AVAILABLE TO AN INTERACTIVE USER RUNNING A COMMAND FILE OR A PHANTOM 
JOB. A JOB CONTAINING ONLY 
COMMAND INPUT FILE AND WILL 

PRIMOS COMMAND LINES IS EQUIVALENT' TO 
BE PROCESSED IN THE SAME MANNER. 

ANY STANDARD PRIMOS COMMAND FILE MAY 
SYSTEM. THE REVERSE IS ALSO TRUE; ANY 
CONTAINS THE $$ JOB COMMAND AS THE FIRST 

BE SUBMITTED TO THE BATCH 
BATCH FILE, EVEN IF IT 
NON-COMMENT LINE, WILL RUN 

SUCCESSFULLY 
IGNORED. 

AS A PRIMOS COMMAND FILE. THE $$ JOB LINE WILL BE 

2.1.2 JOB NAMING AND IDENTIFICATION 

ASSOCIATED WITH THE JOB IS AN INJ_kB.NAL_N AME ASSIGNED BY THE BATCH 
SYSTEM. THE INTERNAL JOB NAME IS GENERATED AUTOMATICALLY BY THE 
BATCH SYSTEM AND IS OF THE FORM 'SSNNNN', WHERE *S* IS THE NUMBER OF 
THE QUEUE AND 'NNNN' IS A SEQUENCE NUMBER WITHIN THAT QUEUE. 

ALSO ASSOCIATED WITH EACH JOS IS AN tXJ_ERNAL_NAM£. THE NAME OF THE 
COMMAND PILE ITSELF (I.E., NOT INCLUDING ANY PATHNAME INFORMATION) 
BECOMES THIS EXTERNAL NAME. FOR EXAMPLE, IF THE COMMAND FILE 
COBCL>C_RLN WERE SUBMITTED, THE EXTERNAL NAME OF THE JOB WOULD BE 
C RUN. 
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REFERENCE 
NAME. 

TO A JOB IN THE BATCH SYSTEM IS VIA INTERNAL OR EXTERNAL 

IF THE USER REFERENCING HIS JOB HAS MORE THAN ONE ACTIVE JOB IN THE 
BATCH SYSTEM WITH THE SAME EXTERNAL NAME* HOWEVER* THE INTERNAL NAME 
MUST BE USED INSTEAD TO RESOLVE AMBIGUITIES * OR THE ERROR MESSAGE 
"MULTIPLE JOBS WITH THIS NAME (USE INTERNAL NAME)" WILL RESULT. THE 
EXCEPTIONS TO THIS RULE ARE THE COMMANDS THAT DISPLAY JOB 
INFORMATION* WHICH WILL DISPLAY ALL APPROPRIATE JOBS WITH THE 
SPECIFIED EXTERNAL NAME. 

IN GENERAL* A USER CAN ONLY REFERENCE OR OBTAIN STATUS ON JOBS THAT 
WERE SU3MITTED UNDER 
BATCH -DISPLAY COMMAND* 

THE SAME 
WHICH WILL 

LOGIN NAME. 
DISPLAY ALL 

THE EXCEPTION IS THE 
EXECUTING JOBS. 

ALSC, IF THE LSER IS LOGGED IN AS SYSTEM, ALL 
REFERENCED, NOT JUST THOSE BELONGING TO THAT USER. 
JOBS NOT BELONGING TO THAT USER CAN ONLY BE REFERENCED 

JOBS CAN BE 
HOWEVER* ANY 
BY INTERNAL 

NAME. 

2.2 BATCH QUEUE 

A BATCH QUEUE IS A CHANNEL THROUGH WHICH JOBS FLOW FROM USERS MAKING 
JCB SUBMISSIONS TO BATCH PROCESSES THAT EXECUTE THE JOBS. A BATCH 
QUEUE IS A MULTI-WRITER/MULTI-READER QUEUE AND INCLUDES THREE DISTINCT 
SECTIONS OR TYPES OF INFORMATION. 

THE BATCH_QUEUE_DEFINIIIPJ\I CONTAINS THE NAME 
IN 

OF THE GUEUE THE 
GENERIC CHARACTERISTICS OF THE JOBS IN THE QUEUE. THE NAME OF THE 
QUEUE IS A CHARACTER STRING BY WHICH THE QUEUE IS KNOWN TO THE SYSTEM 
ADMINISTRATOR, OPERATOR* AND USERS. THE CHARACTERISTICS OF THE QUEUE 
-- MAXIMUM CPU 
CRITERIA THAT 
OUEUE. 

TIME, DEFAULT FILE-UNIT, ETC. -- PROVIDE A SET OF 
IS USED TO DETERMINE THE ADMISSABILITY OF A JOB TO THE 

THE BAICH_QU£iJ£_STATyS CONTAINS DARAMETERS AND FLAGS THAT DESCRIBE THE 
CURRENT STATUS ~OF THE QUEUE. EXAMPLES ARE NUMBER OF WAITING JOBS IN 
QUEUE, QUEUE STATUS <BLOCKED/UNBLOCKED/FLAGGED FOR DELETION), ETC. 

THE J3B_Q.iJ£ljE, ASSOCIATED WITH THE QUEUE IS DATA STRUCTURE THAT 
CONTAINS THE PHYSICAL JOBS SUBMITTED TO THE QUEUE. 
PARAMETERS THAT DESCRIBE THE LIMITS OF THE JOB. 

WITH EACH JOB ARE 

AN INSTALLATION CAN DEFINE FROM ONE TO SIX BATCH QUEUES, 
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2 . 3-B AICH_S,LiaM,IS3I0N 

A BATCH OR JOB SUBMISSION IS THE ADDITION OF A USER JOB TO THE JOB 
QUEUE OF A BATCH QUEUE. J03 SUBMISSION PROCEEDS IN TWO LOGICALLY 
CISTINCT PHASES. THE FIRST PHASE IS THE J03 COMMAND* INCLUDING DATA 
READ PROM THE (OPTIONAL) $$ JOB LINE IN THE COMMAND FILE. 

CONFLICTING OPTIONS ON THE JOB AND $S JOB LINE WILL BE RESOLVED WITH 
JOB OPTIONS TAKING PRECEDENCE. THE JOB COMMAND IS ALSO CAPABLE OF 
AEORTING, CANCELLING. RESTARTING, HOLDINGL_ RELEASING, AND OBTAINING 
STATUS OF JOBS. 

ONCE A JOB'S PINAL PARAMETERS HAVE BEEN DETERMINED, THE ACTUAL 
SLBMITTAL OF THE JOB TO THE BATCH QUEUE (PQSSI3LY SPECIFIED BY THE 
JCB), HANDLING ERROR CONDITIONS SUCH AS CPU TIME GREATER THAN THE 
I^AXIMUM DEFINED FOR THE GUEUE , ETC. , IS PERFORMSD_. 

2ii_BATCH_M0NII0R 

THE BATCH... MONITOR IS A PRIMOS PROCESS WHOSE SOLE TASK_IT IS TO START 
OTHER PROCESSES TO EXECUTE BATCH JOBS. THESE" BATCH PROCESSES RUN AS 
PHANTOMS. 

WHEN A 3ATCH PROCESS IS INITIATED, IT IS GIVEN TH~E'~SA~ME LOGIN NAME AS 
THAT OF THE SUBMITTING USER. IT FIRST RUNS A PROGRAM THAT MAKES 
APPROPRIATE ENTRIES IN THE STATUS BLOCKS FOR THE QUEUE TO WHICH IT HAS 
BEEN ASSIGNED. IT THEN DETERMINES WHICH COMMAND FILE TO INVOKE, AND ON 
WHICH FILE UNIT IT IS TO BE INVOKED ON, AND EXECUTES IT. 

2.5 BATCH ABORT HANDLING 

A BATCH JCB CAN BE LOGGED OUT IN ONE 0^ TWO WAYS? VIA A FATAL ERROR 
(E.G., DISK FULL, INSUFFICIENT ACCESS RIGHT), OR WHEN IT REACHES THE 
END OF ITS COMMAND FILE. 

IF IT LOGS OUT IN THE FIRST MANNER, THE STATUS OF THE JOB WILL BECOME 
"ABORTED". IF IT REACHES THE END OF ITS COMMAND FILE SUCCESSFULLY, IT 
WILL BE KNOWN AS "COMPLETED". THE ONLY DIFFERENCE IS THAT THE LAST 
THING THE COMMAND FILE WILL DO IS TO RUN THE BATCH PROGRAM, WHICH WILL 
CHANGE A STATUS CODE BEFORE LOGGING ITSELF OUT. 

EITHER WAY, THE JOB'S TERMINATION MUST 3E PI SCOVERED BY THE 3AIC_H_AB0RI 
HANDLER. " "" """ " " - . — ~ — 

THE BATCH A30RT HANDLER IS CURRENTLY IMPLEMENTED IN THE BATCH MONITOR, 
WHICH WILL PERIODICALLY ATTEMPT TO OPEN THE COMMAND FILES OF ALL 
EXECUTING JOBS FOR WRITING. WHENEVER IT SUCCEEDS, IT ASSUMES THAT THE 
PARTICULAR BATCH JOB TO WHICH THE COMMAND FILE BELONGED HAS TERMINATED. 
IF THE BATCH PROGRAM WAS RUN TO FLAG SUCCESSFUL COMPLETION OF THE JOB 
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THE STATUS OF THE JOB BECOMES "COMPLETED", OTHERWISE IT BECOMES 
"ABORTED". 

AT THIS POINT, THE BATCH MONITOR WILL CLEAN UP AFTER THE JOB AS 
APPROPRIATE, FLAGGING ITS ABORT/COMPLETE STATUS, DELETING ITS TEMPORARY 
COMMAND FILE, ETC. 

IF THE J03 HAS BEEN FLAGGED AS BEING RESTARTABLE, IT WILL LEAVE ffs~ 
STATUS AS "WAITING", AND WILL INDICATE IN THE JOB STATUS INFORMATION 
THAT THE JOB HAS ALREADY EXECUTED. 

2^£_BATCH_SYSTEM_DATABASJE 

THE DATABASE FOR THE BATCH SYSTEM CONTAINS INFORMATION RELATING TO EACH 
BATCH QUEUE -- DEFINITION, STATUS, AND JOB 
AEOUT EACH ACTIVE BATCH PROCESS. 

QUEUE AND INFORMATION 

IN THE FOLLOWING, THE 
REFERRED TO AS BATCHQ. 

TOTALITY OF THE BATCH SYSTEM DATABASE WILL BE 
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3 ADMINISTRATIVE ^UNCTIONS 

THE SYSTEM ADMINISTRATOR DEFINES THE BATCH ENVIRONMENT FOR AN 
INSTALLATION IN 
CHARACTERISTICS. 

TERMS OF THE NUMBER OF BATCH QUEUES AND THEIR 

^*JL 1_£EF.INING_A_3ATCH_EN^1B0NMENI_--_IHE_MIMN_CMMMD 

THE FIRST TASK OF THE SYSTEM 
CHARACTERISTICS 0- EACH BATCH 

ADMINISTRATOR IS TO 
QUEUE TO WHICH USERS CAN 

DEFINE 
SUBMIT 

THE 
JOBS. 

THE VEHICLE FOR THIS SPECIFICATION IS THE BATGEN COMMAND* FOR BATCH 
GENERATION. BATGEN IS AN INTERACTIVE PROGRAM THAT ALLOWS THE 
ADMINISTRATOR TO DEFINE NEW BATCH QUEUES* MODIFY OR DISPLAY THE 
CHARACTERISTICS OF EXISTING QUEUES* OR UNDEFINE QUEUES. 

3i!il_INV_0KING_BATGf:N 

TO RUN BATGEN, THE ADMINISTRATOR LOGS INTO PRIMOS AND TYPES: 

BATGEN <TREENAME> 

TO OPERATE ON THE "LIVE" BATC" DEFINITION FILE, THE TREENAME 
BATCHQ>5AT3EF SHOULD BE GIVEN. HOWEVER* THERE MAY BE A PASSWORD ON 
BATCHG. IF SO* IT MUST BE INCLUDED IN THE TREENAME. 

NQIEi THIS COMMAND CANNOT BE EXECUTED UNLESS THE SYSTEM DATE AND 
TIME HAVE BEEN SET VIA THE OPERATOR SETIME COMMAND. 

THIS FILE WILL NOT BE MODIFIED UNTIL THE FILE COMMAND (DESCRIBED 
BELOW) IS GIVEN* AS ALL OTHER COMMANDS OPERATE ON A COPY OF THE FILE 
THAT EXISTS IN MEMORY ONLY. 

AN ALTERNATE WAY 0^ INVOKING 3ATGEN IS AS FOLLOWS: 

BATGEN [<TREENAME>1 <OPTION> 
-STATUS 
-DISPLAY 

IF <TREENAME> IS NOT SPECIFIED* THE DEFAULT "3 ATCHQ>3ATDEF" IS USED. 
THIS FORMAT OF BATGEN IS A QUICK WAY OF DETERMINING THE CURRENT 
CONFIGURATION WITHOUT ENTERING BATGEN COMMAND MODE. THE STATUS OR 
DISPLAY COMMAND IS EXECUTED ON THE TREENAME SPECIFIED AND THE USER 
IS RETURNED TO PRIMOS COMMAND MODE. 

THIS FORMAT IS PRIMARILY INTENDED "OR USERS WHO NEED TO KNOW THE 
NAMES OF AVAILABLE QUEUES AND THE STATUS OF EACH QUEUE (BATGEN 
-STATUS IS RECOMMENDED HERE), OR WHO NEED TO KNOW WHAT THE DEFAULT 
AND MAXIMUM PARAMETERS ON THE QUEUES ARE (BATGEN -DISPLAY WILL 
SUPPLY THIS INFORMATION). THE STATUS AND DISPLAY COMMANDS ARE 
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DESCRIBED BELOW. 

NOTE THAT FOR THE COMMAND "BATGEN -STATUS" TO WORK* THE FILE 
BATCHQ>BATDEF MUST BE READ-PERMITTED (I.E.* IF THERE IS A PASSWORD 
ON 3ATCHQ, THE PROTECTION OF 3ATDEr SHOULD BE 7 1 ) . 

3.1.2 BATGEN COMMANDS 

ONCE <TREENAME 
PROMPT CHARACTE 
LEVEL ARE ADC 
^ILEi AND QUIT. 

nanus. 
ME> HAS BEEN READ IN AIMD VALIDATED, BATGEN TY^ES A 
TER AND WAITS FOR COMMANDS. VALID COMMANDS AT THIS 
DD* MODIFY, DELETE* DISPLAY* STATUS, BLOCK, UNBLOCK, 
Tj. 

IF <TREENAME> DOES NOT EXIST, 
GENERATED, AND BATGEN WILL 

THE ERROR MESSAGE "NOT FOUND" WILL BE 
INITIALIZE ITS TABLES THAT ARE TO BE 

ASSCCIATEC WITH THE FILE TO INDICATE THAT NO QUEUES ARE CONFIGURED, 
AND ENTER BATGEN COMMAND MODE. IF ANY OTHER ERROR OCCURS WHILE 
TRYING TO OPEN <TREENAME> FOR READING* A FATAL ERROR MESSAGE WILL BE 
PRINTED AND THE USER WILL BE RETURNED TO PRIMOS COMMAND MODE. 

ADD COMMAND -- DEFINE NEW BATCH QUEUE 

COMMAND_F_ORMATi 

ADD <QUEUE-NAME> 

<QUEUE-NAME> A NAME TO BE ASSOCIATED WITH THE QUEUE 
CHARACTERS MAXIMUM). 

(32 

COMMAND ACTION! 

THE ADD COMMAND SPECIFIES THAT A NEW BATCH QUEUE IS TO BE 
DEFINED. <QUEUE-NAME> IS THE NAME TO BE ASSOCIATED WITH THE 
GUEUE. ALL rURTHER R_Ef_ER JE NCES TO THE QUEUE BY ADMINISTRATOR, 
OPERATOR, OR USER USE ~<QUEUE-NAME> AS AN IDENTIFIER. IF 
<QUEUE-NAME> IS THE NAME OF A CURRENTLY DEFINED QUEUE, AN ERROR 
MESSAGE ("ALREADY EXISTS") IS PRINTED. 

THIS NAME MUST CONFORM TO STANDARD PRIMOS FILENAME RULES. THE 
NAME "ALL" IS ILLEGAL, TO AVOID POSSIBLE AMBIGUITIES WITH 
COMMANDS SUCH AS "DELETE" THAT INTERPRET "ALL" AS REFERRING TO 
ALL QUEUES. 

IN THE ABSENCE OF ANY ERROR CONDITIONS* THE ADD COMMAND THEN 
PROMPTS THE USER FOR SUBCOMMANDS SPECIFYING THE CHARACTERISTICS 
CF THE QUEUE: 

ENTER QUEUE CHARACTERISTICS: 

ANY 0^ THE SUBCOMMANDS DESCRIBED IN SECTION 3.1.3 BELOW CAN THEN 
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BE ENTERED. 

MODIFY_COMMAN£-"_MOD_IFY A QUEUE'S CHARACTERISTICS 

COMMAND.FORMAIl 

MODI-Y <QUEUE-NAME> 

<QUEUE-NAME> THE NAME OF THE QUEUE WHOSE CHARACTERISTICS ARE TO 
BE MODIFIED. 

COMMAND_ACIIO.Nl 

A CHECK IS MADE TO SEE IF THE QUEUE NAME EXISTS* IF IT DOESN'T* 
AN ERROR MESSAGE IS PRINTED. 
MODIFY COMMAND TYPES: 

IN. THE ABSENCE OF ERRORS, THE 

ENTER QUEUE CHARACTERISTICS: 

AND WAITS FOR SUBCOMMANDS. THESE SUBCOMMANDS ARE THE SAME AS 
THOSE FOR THE ADD COMMAND — SEE SECTION 3.1.3 BELOW. 

D_LEJE_COMMAND_--_DELEI£_A_Q_E.U^ 

COMMAND FORMAT: 

DELETE <QUEUE-NAME> 

<QUEUE-NAME> THE NAME Or THE QJZUE WHOSE DEFINITION IS TO BE 
DELETED. 

COMMAND ACTION: 

THE DEFINITION OF THE QUEUE <QUEUE-NAME> IS DELETED. AN ERROR 
MESSAGE IS GENERATED IF THE QUEUE DOES NOT EXIST. 

THE QUEUE DOES NOT ACTUALLY "DISAPPEAR" - INSTEAD? ITS STATUS 
BECOMES "FLAGGED FOR DELETION", REPLACING THE STATUS THAT IT 
PREVIOUSLY HAD. WHEN THE BATCH MONITOR SEES THAT A CURRENTLY 
DEFINED QUEUE HAS BEEN "FLAGGED FOR DELETION", IT WILL DELETE ALL 
QUEUE CONTROL FILES AND COMMAND FILES RELATED TO THAT QUEUE ONLY 
WHEN THERE ARE NO ACTIVE (I.E., RUNNING, HELD OR WAITING) JOBS IN 
THAT QUEUE. 

UNTIL THE QUEUE IS ACTUALLY DELETED, IT WILL SHOW UP IN STATUS 
AND DISPLAY COMMANDS AS BEING "rLAGGED FOR DELETION". WHEN IT IS 
CELETED, A MESSAGE WILL BE SENT TO THE SYSTEM CONSOLE. THE 
MESSAGE WILL BE EITHER "QUEUE <QUEUE-NAME> DELETED" OR "REMOVED 
<QUEUE-NAME> FROM BATDEF". THE FIRST MESSAGE INDICATES THAT SOME 
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JOB DATA WAS ACTUALLY DELETED* THE SECOND INDICATES THAT NO JOBS 
WERE EVER SUBMITTED TO THAT QUEUE* SO THAT ONLY THE BATDEF FILE 
WAS CHANGED. 

QiS£LAI-£flil£lAWQ_zz-CIS£LAY_A_ilii£U£lS_£tlAaA£I£aiSII£fi 

COMMAND FORMAT: 

DISPLAY C<QUEUE-NAME>] 
L ALL ] 

<QUEUE-NAME> THE NAME OF THE QUEUE WHOSE CHARACTERISTICS ARE TO 
BE DISPLAYED. IF OMITTED* ALL QUEUES ARE DISPLAYED. 

COMMAND_ACTIONj. 

THE CHARACTERISTICS OF THE SELECTED QUEUE ARE DISPLAYED. 
SAMPLE DISPLAY IS SHOWN IN SECTION 3.1.4. THE CHARACTERISTICS 
DISPLAYED WILL REFLECT ANY CHANGES MADE DURING THE CURRENT BATGEN 
SESSION. 

SIAIUS_COMMAKD_-_QUI£i<_SIAIUS_OF_QUEUES 

COMMAND FORMAT: 

STATUS 

C O M M A N D _ A C I I O N l 

THE STATUS OF ALL QUEUES I S D I S P L A Y E D I N TA3ULAR FORMAT. 

3i2£K_£QM^ANfi_ZZ_QIMkk0M_S.MSMISSI0NS_I0_A_QU£U£. 

COMMAND_£ORMATi 

BLOCK <QUEUE-NAME> 
ALL 

OUEUE-NAME> THE NAME OF THE QUEUE TO BE BLOCKED. «ALL» 
APPLIES TO ALL QUEUES. 

COMMAND ACTION: 

A FLAG IS SET IN THE STATUS CONTROL BLOCK ASSOCIATED WITH 
<QUEUE-NAME> INDICATING THAT NO FURTHER JOBS ARE TO BE ADDED TO 
THE JOB QUEUE ASSOCIATED WITH <QUEUE-NAME>. AN ATTEMPT BY A USER 
TO ADC A JOB TO A BLOCKED QUEUE WILL RESULT IN AN ERROR MESSAGE, 
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(NOTE: BLOCK PREVENTS ADDITIONS TO A QUEUE. JOB INITIATIONS 
PROM A QUEUE WILL STILL OCCUR AS LONG AS THERE ARE ELIGIBLE JOBS 
IN THAT QUEUE.) 

yN'SisO£l<_£S£3MA^J2.rz_ALLfiM-SUSMISSIfitiS-Ifi-.A-.Qii£U£ 

COMMA^D_FORMATi 

UNBLOCK <QUEUE-NAME> 
ALL 

<QUEUE-NAME> THE NAME OF THE QUEUE TO BE UNBLOCKED. 'ALL' WILL 
UNBLOCK ALL CURRENTLY DEFINED QUEUES. 

COMMANC^ACTIONj. 

THE BLOCKED FLAG IN THE STATUS CONTROL BLOCK OF THE SELECTED 
GUEUE(S) IS CLEARED. SUBMISSIONS TO THE QUEUE ARE ACCEPTED. 

£ILFS_££!!3MAN£_--_£SIAB_LISH_N£W_£AI£^ 

COMMAND PORMAT: 

FILE [<TPEENAME>] 

<TREENAME> AN OPTIONAL TREENAME SPECIFYING THE NAME OF THE 
BATCH DEFINITION FILE TO BE CREATED. IF NOT SPECIFIED, THE 
TREENAME ENTERED WHEN THE BATGEN COMMAND WAS GIVEN IS USED. 

COMMAND ACTION: 

THE PILE COMMAND ESTABLISHES THE EFFECT Op ALL PRECEDING BATGEN 
COMMANDS: A NEW BATCH DEFINITION FILE IS WRITTEN TO DISK. IF 
BATGEN IS MODIFYING BATCHQ>BATDEFt THE NEW DEFINITIONS BECOME 
EFFECTIVE IMMEDIATELY. 

^II-£fltfM£fiD-Zr_£2JII-;£jAI££N«Hlitl-Iifl-BAlCH_ilfiDI£I£AIIONS 

£OMMAND._FORMATj. 

QUIT 
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COMMAND, ACTION1 

BATGEN EXITS TO PRIMOS COMMAND LEVEL MAKING NO MODIFICATIONS TO 
THE BATCH DEFINITION FILE. A SUBSEQUENT 'START* COMMAND WILL 
REENTER THE EATGEN ENVIRONMENT WITH NO LOSS OF INFORMATION FROM 
THE SESSION OUITED. IF MODIFICATIONS HAVE BEEN MADE TO THE BATCH 
DEFINITION FILE, USER VERIFICATION IS REQUESTED BEFORE THE QUIT 
IS TAKEN (AS DONE BY ED) 

3Ali2_£UjC2MMA^D£_FOR_ADD_AND_M0DIEY^ 

THE BATGEN ADD AND MODIFY COMMANDS ENTER A SUBCOMMAND ENVIRONMENT IN 
WHICH THE CHARACTERISTICS, RESOURCE LIMITS, AND RESOURCE DEFAULTS OF 
A BATCH QUEUE ARE DEFINED OR REDEFINED. THE FOLLOWING DEFINES THESE 
SUBCOMMANDS AND THEIR ACTIONS. FOR MANY OF THE SUBCOMMANDS, THE 
INITIAL 
ALSC THE 

VALUES ARE 
NAMES 0^ THE 

ALSO GIVEN. THE NAMES OF THE SUBCOMMANDS ARE 
CHARACTERISTICS USED WITH THE DISPLAY COMMAND. 

CPIIM£_zz_SEI_Cfy_HM£_LIMITS 

£CjMMA^£-.£P_F.MAIi 

CPTIME <DEFALLT> C<MAXIMUM> ] 

£OMMAND_ACIIC.!\!! 

THE C^U TIME LIMITS ASSOCIATED WITH THE QUEUE ARE SET TO 
<DEFAULT> SECONDS (DEFAULT) AND <MAXIMUM> SECONDS (MAXIMUM). NO 
JOB WHOSE TIME LIMIT EXCEEDS <MAXIMUM> WILL BE ACCEPTED FOR THIS 
QUEUE. IF NOT SP ECIFIED, THE DEFAULT CPU TIME LIMIT FOR ANY JOB 
ADDED TO THE QUEUE ""IS SET TO <DEFAULT> SECONDS. 

IF A CPTIME SUBCOMMAND IS GIVEN, BUT 
CPU 

NO <MAXIMUM> PARAMETER IS 
PRESENT, THEN THE MAXIMUM CPU TIME LIMIT WILL NOT CHANGE. 
SPECIFYING A <DEFAULT> OR <MAXIMUM> OF "NONE" WILL CAUSE NO LIMIT 
AT ALL TO BE IMPOSED. 

NOTE THAT SPECIFYING A DEFAULT VALUE THAT IS HIGHER THAN THE 
MAXIMUM VALUE WILL CAUSE THE REJECTION OF ANY JOBS THAT ARE 
SUBMITTED TO THE QUEUE WITHOUT AN EXPLICIT CPU TIME 
THE JOB WILL ADOPT THE DEFAULT FOR THIS QUEUE, 
VALUE WILL BE CHECKED AGAINST THE MAXIMUM VALUE. 

LIMIT, SINCE 
AND THEN THAT 
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ETIME -~ SET ELAPSED TIME LIMIT 

COMMAND FORMAT: 

ETIME OEFAULT> C<MAXIMUM>U 
20 20 

COMMAND ACTION: 

THE ACTION OF ETIME IS COMPLETELY ANALOGOUS TO CPTIME, 
VALUES BEING EXPRESSED AS MINUTES OF ELAPSED TIME. 

WITH THE 

ELOEL_--_S£I_RrLEV£L_2IE&£RF^CE 

C0MMAN0_£ORMATX 

RLEVEL <DELTA-VAL> 
0 

COMMAND ACTION: 

THE RLEVEL FOR BATCH PROCESS EXECUTING JOBS FROM THIS QUEUE 
WILL BE LOWERED BY <DELTA-VAL>. IF UNSPECIFIED, THE RLEVEL FOR 
ANY PROCESSES EXECUTING FROM THIS QUEUE WILL BE LEFT UNCHANGED. 
THIS VALUE MAY RANGE FROM 0 TO 7. 

THE RLEVEL 
OPERATOR'S 

OF THE PROCESS 
CHAP COMMAND. 

IS ALSO DIRECTLY CHANGABLE BY USING THE 
THIS RLEVEL CANNOT BE LOWERED BELOW 

LEVEL 0. THE SYSTEM DEFAULT IS 1, AND THE MAXIMUM LEVEL IS 3. 

II^fSl.IC^_zz_SII_IIMESLIC£ 

COMMAND FORMAT: 

TIMESLICE <VAL> 
2C 

COMMAND-ACIIOJ^l 

THE 
WILL 

TIMESLICE 
BE SET TO 

FOR A BATCH PROCESS EXECUTING JOBS FROM THIS QUEUE 
<VAL> UNITS. IF UNSPECIFIED, THE JJ MESLICE FOR 

ANY PROCESSES EXECUTING FROM THIS QUEUE WILL BE LEFT UNCHANGED. 
IT WILL ALSO REMAIN UNCHANGED IF THE SPECIFIED VALUE IS LARGER 
THAN THE TIMESLICE OF THE BATCH MONITOR AT THE TIME A PARTICULAR 
JOB FROM THIS QUEUE IS SPAWNED, I.E. THE TIMESLICE OF A JOB CAN 
NOT BE RAISED, AND ANY ATTEMPT TO DO SO WILL BE IGNORED. THIS 
VALUE MAY RANGE FROM 1 TO 99. 
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EJJJ\JJI-zr-^£I_D£FAiJLI_^MMA^D-INPUl_yNII 

^QMMAN£-£.QRMAI1 

FUNIT <UNIT-NUM8ER> 
6 

COMMAND ACTION: 

THE DEFAULT FILE UNIT TO BE USED FOR COMMAND INPUT ASSOCIATED 
WITH JOBS IN THE QUEUE IS DEFINED. THE DEFAULT FILE UNIT CAN BE 
CVERRICDEN BY THE USER'S JOB COMMAND WHEN A JOB IS SUBMITTED* OR 
BY THE (OPTIONAL) $$ JOB SPECIFIER IN "THE COMMAND FILE. 

THE RANGE Oc THE FILE UNIT IS FROM 1 TO 126, OR WHATEVER THE 
HIGHEST LEGAL UNIT NUMBER ON THE SYSTEM IS (A COLD-START CONFIG 
DIRECTIVE) . 

EBIQRIII-rz-SSI.^iFAyLI.iiflB^QyEUE^PRinRIII 

COMMAND fORMAJi 

PRIORITY <VAL> 

COMMA^D_ACIIO_NI 

THE PRIORITY COMMAND SETS THE DEFAULT JOS QUEUE PRIORITY FOR THE 
CURRENT QUEUE. ANY SU3MITTED JOB THAT DID NOT SPECIFY A 
-PRIORITY VALUE WILL DEFAULT TO <VAL>. THIS VALUE RANGES FROM 0 
TO 9. 

E£ILE^-ZZ-E£IUE^-EE 0M_AnaZJ!1^5IFY_C0^MA^D 

CflMMJ^.fflSflAIl 

RETURN 

COMMANC_ACIIONJ. 

THE ADD OR MODIFY SUBCOMMAND ENVIRONMENT IS LEFT. ANY QUEUE 
ADDITIONS OR MODIFICATIONS ARE SAVED FOR POSSIBLE USE BY BATGEN'S 
FILE COMMAND. 
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QUII--r_AgORI_ADD/MQDIFY_£0,MMAN_D 

CQMMAND_£ORMAT: 

GUIT 

COMMANC_ACIIONX 

THE ADD OR MODIFY SUBCOMMAND ENVIRONMENT IS LEFT. ANY QUEUE 
ADDITIONS OR MODIFICATIONS ARE DISCARDED. BEFORE THE 
TAKEN, USER VERIFICATION IS REQUESTED (AS DONE BY ED). 

QUIT IS 

3ilii_BATGE^_EXAMPLE 

IN THE FOLLOWING SAMPLE BATGEN SESSION TWO BATCH QUEUES ARE DEFINED 
THAT MIGHT BE USEFUL IN A UNIVERSITY ENVIRONMENT. THE FIRST, 
EXPRESS, INTENDED FOR THE USE OF A LARGE NUMBER OF STUDENTS 
SUBMITTING SHORT JOBS. THE SECOND QUEUE, PAYROLL, IS INTENDED 
SOLELY FOR THE PROCESSING 0^ A PAYROLL. USER INPUT IS UNDERLINED? 
COMMENTS ARE OFFSET BY »/*'. EXCEPT FOR THE ILLUSTRATIVE ERROR, ALL 
INPUT COULD COME FROM A COMMAND FILE. 

OK, BAIG£N_3AICHQ>BATDEF 
GO 
CBATGEN REV 17.01 
> ADD EXPRESS 
ENTER QUEUE 
* £pJ_IME_2 
$ ETIME 5 

CHARACTERISTICS: 
/* 2 SECONDS 
/+ 5 MINUTES 

$ PRI0RITY_4 
$ REJURN 
> ACD EXPRESS 

/* DEFAULT QUEUE PRIORITY 
/+ SAVE QUEUE DEFINITION 
/* WRONG QUEUE NAME 

MAX CPU TIME (DEFAULT) 
MAX ELAPSED TIME (DEFAULT) 

IS 4 

QUEUE EXPRESS 
> ACQ PAYROLL 

ALREADY 
/* 

EXISTS. 
START NEW QUEUE DEFINITION 

ENTER QUEUE CHARACTERISTICS 
CPTIME._[\JONE. 
EI I ME NONE. 
FLNIT 126 

.NONE /* 

.NONE 
/* 

NO LIMITS 

UNIT 126 FOR COMMAND IN°UT 
^ E5.I0RIIY_9 

$ RETURN 

/* DEFAULT QUEUE PRIORITY IS 9 
/* LOWER RLEVEL BY 2 UNITS 

> DISPLAY /* DISPLAY QUEUE DEFINITIONS 

QUEUE NAME = EXPRESS, UNBLOCKED 
DEFAULT CPTIME=2, ETIME = 5, PRIORITY^; 
MAXIMUM CDTIME=5, ETIME=20? FUNIT=6? 
DELTA RLEVEL = 0; TIMESLICE = 20 ? 

QUEUE NAME = PAYROLL, UNBLOCKED. 
DEFAULT CPTIME=NONE, ETIME=NONE, PRI0RITY=9; 
MAXIMUM CPTIME=NONE, ETIME=NONE? FUNIT=126J 
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DELTA RLEVEL = 2? TIMESLICE=20; 

> MQDIFY_EX,PRE,SS /* MODIFY QUEUE DEFINITION 
ENTER QUEUE CHARACTERISTICS: 
$ C^TIME_3 ~ /* SET CPU TIME LIMIT TO 3 SECONDS 
5 ELE\/EL_1 /* LOWER RLEVEL BY 1 UNIT 
$ IIMESLI£E_40 /* SET TIMESLICE TO 40 UNITS 
$ REJURN ' ~ " ~ 
> DISPLAY_EXPRESS /* CHECK MODIFICATION 

QUEUE NAME - EXPRESS* UNBLOCKED. 
DEFAULT CPTIME=3, ETIME=5» PRI0RITY=4; 
MAXIMUM CPTIME=5, ETIME = 20; FUNIT-S? 
DELTA RLEVEL=15 TIMESLICE=40; 

> fILE /* ESTABLISH BATCH QUEUE DEFINITIONS 

OK» 
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4_0P£RAT_i0NAL_FU_NCTIQNS 

WHILE A SYSTEM ADMINISTRATOR HAS THE RESPONSIBILITY__ FOR DEFINING THE 
BATCH ENVIRONMENT IN TERMS OF BATCH QUEUES, 
INITIATING AND MONITORING THE EXECUTION 
MCNITOP. 

AN OPERATOR HAS THE TASK OF 
OF 3ATCH JOBS BY THE BATCH 

FCR EXAMPLEt 
BETWEEN THESE TWO ^UNCTIONS IS NOT NECESSARILY CLEAR CUT. 
AN ADMINISTRATOR MAY EFFECTIVELY INITIATE BATCH PROCESSING 

BY INCLUDING IN THE COLD START COMMAND FILE <C_PRMO) COMMANDS TO START 
THE BATCH MONITOR; AN OPERATOR MAY DECIDE TO BLOCK A PARTICULAR BATCH 
QUEUE USING THE BATGEN COMMAND. IN GENERAL, HOWEVER, THE OPERATOR IS 
CHIEFLY CONCERNED WITH THE DAXzIOzSAI OPERATION OF THE 3ATCH SYSTEM. 

THE OPERATOR HAS TWO TOOLS WITH WHICH TO CONTROL THE BATCH SYSTEM --
THE BATCH COMMAND AND THE JOB COMMAND. THE BATCH COMMAND 
INITIATE AND TERMINATE THE BATCH_MONITOR. THE BATCH QUEUES 
ACTIVE AND CURRENTLY EXECUTING JOBS CAN ALSO BE DISPLAYED. 

IS USED TO 
THAT ARE 

THE 
TO 

JCB 
COMMUNI 

RELEASED, 
DISPLAYED 

COMMAND (WHICH 
CATE WITH AND 
ABORTED 

AND MODIF 
OR 

IED. 

] IS ALSO 
CONTROL 
RESTARTE 

USED 
PARTI 
D. 

^OR USER JOB 
CULAR JOBS. 

SUBMI 
JOBS 

THE CHARACTERISTICS 

SSIONS) 
CAN BE 
OF JOBS 

IS USED 
HELD, 

CAN BE 

THE BATCH COMMAND CONTROLS THE BATCH MONITOR (NCTT JOBS). THE BATCH 
COMMAND MUST BE USED TO TELL THE MONITOR TO START UP. THE COMMANDS TO 
START LP THE MONITOR MAY BE IN THE C_DRMO FILE, AND ARE DESCRIBED IN 
FE-T-571, A2MINlSIRAT0RlS_GUID.£_I0_R£VISI0N_iI_SAICH. 

PATCH COMMANDS TO DISPLAY THE STATUS OF THE BATCH SYSTEM CAN BE ISSUED 
BY THE SYSTEM OPERATOR. 

ft.lil_GEN^RAL_FORM_OF_»AICH_C.OMMAND 

THE GENERAL "ORM OF THE BATCH COMMAND IS: 

BATCH SYSTEM [<OPTION>3 

<0DTION> ONE Oc THE OPTIONS DESCRIBED BELOW. 

THE BATCH MONITOR MUST BE LOGGED IN AS SYSTEM. IN THE FUTURE, THE 
BATCH MONITOR(S) WILL BE LOGGED IN UNDER NAMES OTHER THAN SYSTEM, 
THUS THE REQUIREMENT TO INCLUDE THE MONITOR'S USER-NAME ON THE BATCH 
COMMAND LINE IS PRESENT TO ALLOW UPWARD COMPATIBILITY. 

NOTE: THIS COMMAND CANNOT BE EXECUTED UNLESS THE SYSTEM DATE AND 
TIME HAVE BEEN SET VIA THE OPERATOR SETIME COMMAND. 
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^«.l^.-BAJ£H_£aMffMLJ2PIlMS_ 

IN THE COMMAND FORMATS THAT FOLLOW, 'BATCH SYSTEM* IS ASSUMED TO 
START THE COMMAND LINE, WITH THE EXCEPTION QP THE -DISPLAY OPTION, 
IN WHICH CASE THE SYSTEM SPECIFIER IS OPTIONAL AND IGNORED IF 
PRESENT. 

ZSIMI_-Z_SIARI_5AICH_PR£C_E.£2IMG 

£OMMANp._5.0_EM.AII 

-START 

CO.MjjA^C_ACIIQjSil 

THE -START OPTION IS USED TO INITIATE THE BATCH MONITOR. THE 
SEQUENCE OF ACTIONS TO START IT UP IS AS FOLLOWS: 

THE COMMANDS TO INITIATE THE MONITOR MUST ALREADY HAVE BEEN 
ISSUED FROM THE SYSTEM CONSOLE. THE MONITOR WILL ENSURE THAT 
ANOTHER BATCH MONITOR IS NOT ALREADY RUNNING. IF ONE IS, AN 
ERROR MESSAGE WILL BE SENT TO THE SYSTEM CONSOLE. IF IT IS THE 
ONLY MONITOR, IT WILL WAIT FOR THE OPERATOR TO ISSUE THAT BATCH 
SYSTEM -START COMMAND BEFORE IT STARTS PROCESSING, AFTER SENDING 
A REMINDER MESSAGE ("WAITING FOR BATCH SYSTEM -START"). 

AT THIS POINT, THE MONITOR SHOULD BE CHA°ED TO THE APPROPRIATE 
VALUES (SEE PE-T-571). 

THEN THE BATCH SYSTEM -START COMMAND SHOULD BE ISSUED. THIS WILL 
CAUSE THE MONITOR TO START BATCH DROCESSINS. 

THIS OPTION CAN ONLY BE USED BY A USER LOGGED IN UNDER SYSTEM. 

zSIP^_zz_£I2£_3.AI£H_£R0_ClS.£irv|G 

£OJ^AJU£_£ORMAll 

-STOP 

£OMMANC_ACHONi 

THE -STOP OPTION CAUSES THE BATCH MONITOR TO LOG OUT IN A 
GRACEFUL MANNER. ANY CURRENTLY RUNNING BATCH JOBS WILL RUN TO 
COMPLETION. 

THIS OPTION CAN ONLY BE USED BY A USER LOGGED IN UNDER SYSTEM. 
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-PISPLAY_--_DISPLAY_SIAiyS_Of_BAI£H-PB3CES£ 

COMMAND FORMAT: 

DISPLAY 

COMMA^C_ACII2^1 

THE STATUS OF THE BATCH SUBSYSTEM IS DISPLAYED. 

STATUS ABOUT THE SUBSYSTEM INCLUDES THE NUMBER OF WAITING JOBS IN 
EACH QUEUE AND WHICH JOB(S) ARE BEING EXECJTED. 

WHILE THE BATCH COMMAND CONTROLS THE BATCH MONITOR, THE JOB COMMAND IS 
USED TO CONTROL INDIVIDUAL JOBS. THE JOB COMMAND IS ALSO THE INTERFACE 
BETWEEN INTERACTIVE USERS AND THE BATCH SYSTEM; THE USER'S VIEW OF THE 
JCB COMMAND IS DESCRIBED IN THE NEXT SECTION. THERE IS SOME OVERLAP 
BETWEEN JOB OPTIONS AVAILABLE TO NORMAL USERS AND THOSE RESTRICTED TO 
THE OPERATOR. IN GENERAL? A USER CAN REFER ONLY TO HIS OWN JOBS --
JOBS SUBMITTED UNDER HIS LOGIN NAME -- WHILE AN OPERATOR CAN REFER TO 
ANY JOB IN THE BATCH SYSTEM. 

^^2.1_C0MM0^_0PERAT0R/yS£R_^0B._0PII0N3 

THE GENERAL pORM OF THE OPERATOR JOB COMMAND IS: 

JOB <JOBNAM£> C<OPTION> •••] 

<JOBNAME> THE NAME OF THE JOB. JOB NAMES ARE DESCRIBED IN SECTION 
2.1.2. 

NOJEi THIS COMMAND CANNOT BE EXECUTED UNLESS THE SYSTEM DATE AND 
TIME HAVE BEEN SET VIA THE OPERATOR SETIME COMMAND. 

SEVERAL OF THE OPTIONS AVAILABLE TO THE OPERATOR ARE IDENTICAL TO 
USER FUNCTIONS, AND THEIR DEFINITION IS LEFT TO SECTION 5. THESE 
OPTIONS A R E : 

-RESTART -- RESTART A CURRENTLY EXECUTING JOB 
-CANCEL -- CANCEL A JOB WAITING FOR INITIATION 
-ABORT -- CANCEL A WAITING OR EXECUTING JOB 
-STATUS -- DISPLAY THE STATUS OF A JOB 
-DISPLAY -- DISPLAY ALL OF THE CHARACTERISTICS OF A JOB 

WHILE THE OPERATOR CAN REFER TO ANY JOB IN THE BATCH SYSTEM* HE 
CANNOT USE THE -ABORT COMMAND (ON A RUNNING JOB) OR THE -RESTART 
COMMAND UNLESS HE IS ENTERING THOSE COMMANDS FROM THE SUPERVISOR 
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CONSOLE. 

HOWEVER, IF ONE OF THESE OPERATIONS IS ATTEMPTED, THE -ABORT WILL 
FAIL WITHOUT RE-WRITING ANY INFORMATION ON THE JOB* WHEREAS THE 
-RESTART WILL FAIL AFTER 
SO THAT WHEN THE JOB 
RESTARTED LATER. 

SIGNALLING THE RESTAPTABIL ITY OF THE J0B» 
DOES FINISH OF ITS OWN ACCORD, IT WILL BE 

IN OTHER WORDS, AN -ABORT OR -RESTART THAT 
THE 3ATCH DATAEASE* THE BATCH MONITOR 

FAILS WILL NOT 
OR THE JOB UPON 

ENDANGER 
WHICH THE 

OPERATION WAS ATTEMPTED (EXCEPT THAT 
-RESTART Ic IT IS NOT -CANCELLED). 

•RESTART IT MAY CAUSE IT TO 

a*2x2_£E£EMflSz&ESIBI£IE£_^P_B_0PTI0NS 

( I N THE FOLLOWING OPT ION 
S T A ^ T EACH COMMAND L I N E , 

D E S C R I P T I O N S , "JOB <JOBNAME>» I S ASSUMED TO 
UNLESS OTHERWISE S P E C I F I E D . ) 

z£ISEL£X-ZZ J2ISELAI-.£iifia£^I_ilJ2aiSl 

O R M A T 

• D I S P L A Y C A L L J 
[ T O D A Y : 

A C T I O N : 

T^IS OPTION BEHAVES SIMILARLY TO THE USER'S JOB -DISPLAY OPTION, 
EXCEPT THAT IF NO <JOBNAME> IS SPECIFIED, IT WILL NOT BE LIMITED 
TO ONLY THOSE JOBS THAT BELONG TO USER "SYSTEM". IF <JOBNAME> IS 
SPECIFIED, JOBS NOT BELONGING TO "SYSTEM" THAT HAVE AN INTERNAL 
NAME OF <JOBNAME> ARE DISPLAYED (IF THEY ARE SELECTED BY THE 
SU-FIX "TODAY", "ALL" OR ABSENCE INDICATING ACTIVE JOBS ONLY). 

THEREFORE, IF A USER LOGGED IN AS SYSTEM ENTERS THE COMMAND "JOB 
C_TEST -DISPLAY ALL", ONLY JOBS WITH EXTERNAL NAME OF C_TEST 
BELONGING TO USER SYSTEM WILL BE DISPLAYED. HOWEVER, "JOB #10004 
-DISPLAY 
ADDITION 

ALL" WOULD 
TO ANY JOBS 

DISPLAY 
WITH AN 

THE JOB WITH INTERNAL NAME S1Q004 IN 
EXTERNAL NAME OF 810004. 

PLEASE NOTE THAT "JOB 31C004 -DISPLAY" WOULD ONLY DISPLAY THE JOB 
WITH INTERNAL NAME #10004 IF IT WAS STILL ACTIVE, I.E. WAITING, 
HELD OR EXECUTING . ALS 0_, _̂ \J 0 B_ n 1 0004 -PI SPLAY TO DAY" WOULD ONLY 

I" r IT W E R E 
TODAY. 

DISPLAY IT 
OR CANCELLED 

SUBMITTED, INITIATED, COMPLETED, ABORTED* 
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-STATUS__r--DUTPjJI,SIAIiiS_dQBlS)i 

FORMAT : 

-STATUS 

ACIIOj^j. 

THIS OPTION IS SIMILAR TO THE -DISPLAY OPTION* EXCEPT THAT ONLY 
THE STATUS OF THE JOB (IN ADDITION TO THE JOB IDENTIFICATION 
INFORMATION) IS DISPLAYED. 

-HOLD -- DELAY JOB INITIATION 

FORMAT: 

-HOLD 

fl.CU.QN: 

THE SPECIFIED JOB IS MARKED AS BEING HELD BY THE OPERATOR. IT 
WILL NOT 3E INITIATED UNTIL RELEASED BY THE OPERATOR. IF THE JOB 
IS ALREADY IN EXECUTION* AN ERROR MESSAGE IS RETURNED. 

zE£L£lS£_--_R£L£AS£_A_HFLD._OR_SySP£N2£n_Jfi£ 

FORMAT.: 

-RELEASE 

ACTIOf^ 

A PREVIOUSLY HELD JOB IS RELEASED. IF THE JOB WAS NOT HELD* AN 
ERROR MESSAGE IS RETURNED. 
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5_jJSE,R_ELJNCTIQ.NS 

USE OF THE BATCH SYSTEM ENTAILS JOS CREATION AND JOB SUBMISSION. 
CIRING JOB CREATION5 A USER MUST CREATE A COMMAND FILE SPECIFYING PRIMOS 
COMMANDS* WITH AN OPTIONAL EATCH COMMAND AS THE FIRST NON-COMMENT LINE 
IN THE FILE. HE MUST UNDERSTAND THE FUNCTIONS PERFORMED BY THE BATCH 
COMMAND AND ITS VARIOUS OPTIONS. ONCE A JOB IS CREATED* IT MUST BE 
SUBMITTED TO THE BATCH SYSTEM. THE J03 COMMAND ALLOWS JOB SUBMISSION* 
MODIFICATION, AND MONITORING. 

THIS SECTION DESCRIBES THESE MAJOR COMPONENTS OF THE BATCH SYSTEM --
THE BATCH CONTROL COMMAND AND THE JOB COMMAND. 

THE BATCH CONTROL COMMAND $$ JOB CONTAINS DIRECTIVES TO THE BATCH 
SYSTEM AND ACCOUNTING INFORMATION. THIS BATCH CONTROL COMMAND IS ^ULLY 
PROCESSED ONLY BY T H E BATCH SYSTEM. 

-^1'l-Iti E_ $$_ J OJ3_ COMMAND. 

THE $$ JOB COMMAND MARKS THE START Oc A JOB* ALTHOUGH ITS USE IS 
0°TIONAL. IF IT IS PRESENT, IT WILL NOT BE COPIED WITH THE REST OF 
THE COMMAND FILE. THE <LOGNAM> PARAMETER IS ALWAYS REQUIRED ON THE 
$$ JOB COMMAND AND U_MUSJ__M A T CH_THE._L.OGMM_^E_IHE_SyBMIIIIMG_USER. 
OTHER OPTIONAL PARAMETERS SPECIFY VARIOUS CHARACTERISTICS OF THE JOB 
-- TIME LIMITS, QUEUE PRIORITY, ETC. THE FORMAT OF THE $$ J03 
COMMAND IS: 

$$ JOB-<LOGNAM> [<OPTION> ...J 

<LOGNAM> THE LOGIN NAME OP THE SUBMITTING USER. 

<OPTION>... ONE OR MORE OPTIONS FROM THE FOLLOWING LIST. 

REQUIRED INFORMATION ON THE S$ JOB COMMAND IS <LOGNAM>. OTHER 
INFORMATION IS OPTIONAL. OPTIONAL PARAMETERS ALL' START WITH A '-». 
»/*« (COMMENT DELIMITER) HAS ITS STANDARD PRIMOS MEANING. THE 
FOLLOWING DESCRIBES THE CURRENTLY DEFINED $$ JOB COMMAND OPTIONS. 
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-ACCT --.PROVIDE ACCOUNIIN 3_INFQR.MAII ON 

FORMAT: 

-ACCT <IN^O> 

ACTION: 

THE SPECIFIED ACCOUNTING INFORMATION <INFO> IS PASSED TO THE 
BATCH SYSTEM AS PART OF THE JOB'S INFORMATION. 
ITSELF MAKES NO INTERNAL USE OF <INFO>. 

THE BATCH SYSTEM 

THIS INFORMATION MUST Np_I BE AN EXPLICIT REGISTER SETTING OR HAVE 
AN UNQUOTED MINUS SIGN <•-') IN FRONT OF IT (I.E. OPTIONS ARE 
ILLEGAL). ALSO, ITS LENGTH IS LIMITED TO 80 CHARACTERS. 

-HOME --_CEFINE...HOME_UF,Q 

ORMAT: 

-HOME <TREENAME> 

ACTION! 

THE HOME UFO IN WHICH THE JOB IS TO RUN IS SET TO <TREENAME>. 
(THIS OPTION HAS THE SAME E-FECT AS INCLUDING 
<TREENAME>' AS THE CIRST PRIMOS COMMAND IN THE JOB.) 

AN 'ATTACH 

NOTE: IF THIS OPTION IS NOT SPECIFIED ON EITHER THE JOB COMMAND 
LINE OR THE $$ JOB COMMAND LINE, AN ATTEMPT WILL BE MADE TO 
CBTAIN THE HOME UFD ATTACH POINT OF THE SUBMITTING USER. THE 

AS" RESULTING PATHNAME WILL 
ACKNOWLEDGEMENT MESSAGE. 

DISPLAYED PART OF THE 

HOWEVER, THE PATHNAME WILL NOT HAVE ANY PASSWORDS IN IT. ALSO, 
IF THE PATHNAME CANNOT BE OBTAINED FOR SOME REASON (E.G., ITS 
LENGTH BEING GREATER THAN 80 CHARACTERS), THE ERROR MESSAGE 'HOME 
UFD REQUIRED' WILL BE OUTPUT. 

IF THE -HOME OPTION IS SPECIFIED ON EITHER THE COMMAND LINE OR ON 
THE OPTIONAL $$ JOB LINE, THEN NO_AT_TEMPI WILL BE MADE TO OBTAIN 
THE HOME UFD ATTACH POINT AS DESCRIBED ABOVE. 

THE LENGTH OF THIS PARAMETER IS LIMITED TO 80 CHARACTERS. 
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-CBIIME_--_££l_CPjj_IlM£_LXMl 

FORMAT: 

-CPTIME <SECONDS> 

THE MAXIMUM NUMBER 0" CPU SECONDS OF EXECUTION IS SPECIFIED FOR 
THE JOB. IF THE JOB EXCEEDS ThIS LIMIT IT WILL BE TERMINATED 
WITH A 'CPU TIME LIMIT EXCEEDED' MESSAGE. IF THE -CPTIME OPTION 
IS NOT SPECIFIED, THE EXECUTION TIME LIMIT DEFAULTS TO THAT OF 
THE QUEUE TO WHICH THE JOB IS SUBMITTED. 

TO SPECIFY NO LIMIT, TYPE "NONE". THE RANGE OF THE NUMERIC 
ARGUMENT IS FROM 1 TO WHATEVER THE MAXIMUM CPU TIME LIMIT ON THE 
PARTICULAR QUEUE IS. 

-£IIM^_zz_S£I_ELADSEC_HM£_LIMIT 

FORMAT : 

-ETIME <MINUTES> 

^M^JJj^il 

THE -ETIME OPTION IS COMPLETELY ANALOGOUS TO THE -CPTIME OPTION, 
THE UNITS BEING EXPRESSED IN MINUTES 0^ ELAPSED TIME. 

-PRI0R1IY_--_SEJ_J0B._PRIQ.RIIY 

__B-_I_ 

-PRIORITY <VAL> 

ACHO__ 

THE JOB QUEUE PRIORITY OF THE JOB IS SET TO <VAL>. THIS VALUE 
RANGES FROM 0 TO 9. 

THE QLEJE PRIORITY OF A JOB AFFECTS THE AMOUNT OF TIME THAT IT 
WILL WAIT IN THE QUEUE BEFORE IT IS INITIATED. THE HIGHER THE 
QUEUE PRIORITY, THE SOONER IT WILL BE INITIATED. 

THIS QUEUE PRIORITY IS A LEVEL 0F~ PRIORITY WITHIN A QUEUE, 
HOWEVER; IN OTHER WORDS, WHEN A SEARCH IS MADE FOR AN ELIGIBLE 
JOB, IT SEARCHES QUEUES IN THE ORDER THAT THEY ARE DEFINED, AND 
WITHIN THOSE QUEUES, IT SEARCHES THE PRIORITY LEVELS IN ORDER FOM 
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5 TO 0. 

IF -PRIORITY IS NOT SPECIFIED ON EITHER THE JOB COMMAND LINE OR 
ON THE (OPTIONAL) $$ J03 LINEi THE DEFAULT QUEUE PRIORITY FOR 
TUAT QUEUE WILL BE USED. 

THIS OPTION IS NOT A LEGAL -CHANGE OPTION (DESCRIBED IN 
5.2.2) . 

SECTION 

zBUL Uf_rz_SPE Zl FY_BAICH_QU£iJE 

FORMAT : 

-QUEUE <QUEUE-NAME> 

ACTION: 

<QUEUE-NAME> IS THE NAME Or THE BATCH QUEUE TO WHICH THE JOB IS 
TO BE SUBMITTED. THE JOB WILL BE REJECTED IF ANY OTHER SPECIFIED 
OPTIONS (E.G.. -CPTIMEj -ETIME) CONFLICT WITH THE MAXIMUM VALUES 
ASSOCIATED WITH 
CR IS BLOCKED. 

<GUEUE-NAME>, OR Ir <QUEUE-NAME> DOES NOT EXIST 

I* THIS OPTION IS NOT SPECIFIED, A SEARCH IS MADE FOR THE FIRST 
QUEUE THAT THE JOB WILL "FIT" INTO. THIS SEARCH WILL IGNORE ANY 
BLOCKED QUEUES, OP QUEUES THAT ARE FLAGGED FOR DELETION. IT WILL 
ALSO BYPASS ANY GUEUE WHOSE CPU AND ELAPSED TIME LIMITS ARE LESS 
THAN THOSE OF THE JOB BEING SU3MITTED, USING THE DEFAULT VALUES 
FOP EACH QLELE IF THEY ARE NOT SPECIFIED. 

THIS OPTION IS NOT A LEGAL -CHANGE OPTION (DESCRIBED IN SECTION 
5.2.2) . 

zEyNII-r--D££INE_£OMMANn-lNPyi_EIL£_UNII 

FORMAT : 

-FUNIT <UNIT-NUMBER> 

ACTION: 

THE -FUNIT OPTION CAN BE USED TO OVERRIDE THE QUEUE-DEFINED 
DEFAULT FILE UNIT THAT IS USED FOR COMMAND INPUT. 
THIS NUMBER IS "ROM 1 TO 126. 

THE RANGE OF 
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-RESIART_--_SFT_RESIARIABlLlIY_qF__ilQa 

FORMAT: 

-RESTART YES 
NO 

ACTION: 

THIS OPTION CONTROLS THE RESTART A3ILITY OF A JOB. IF THIS OPTION 
IS NOT SPECIFIED, THE DEFAULT IS -RESTART YES, WHICH INDICATES 
THAT THE JOB IS RESTARTA3LE VIA AN EXPLICIT "JOS -RESTART" 
COMMAND, OR AFTER A SYSTEM COLD-START IF THE JOB HAD BEEN 
EXECUTING WHEN THE SYSTEM WAS BROUGHT DOWN. THE -RESTART NO 
LSAGE CAUSES A "JOB -RESTART" TO CAUSE AN ABORT OF THE JOB 
(SIMILAR TO "JOB -ABORT"), AND AT SYSTEM COLD-START, IF THE J05 
HAD BEEN RUNNING, IT WOULD BE TREATED JUST AS THOUGH IT HAD 
ABORTED FOR SOME OTHER REASON (E.G. DISK FULL, MISSPELLING OF 
OPTION NAM! ETC.) 

NOTE THAT THIS OPTION IS ALSO AVAILABLE FOR USE BY THE -CHANGE 
OPTION. THEREFORE, A JOB'S 
THE JOB IS STILL WAITING, HI 

RESTARTABILITY MAY 
LD, OR EXECUTING. 

BE CHANGED WHILE 

IF A JOB HAS BEEN SIGNALLED TO BE RESTARTED, BUT HAS NOT YET BEEN 
DISCOVERED AS BEING ABORTED BY THE BATCH MONITOR, AND A JOB 
-CHANGE -RESTART NO IS PERFORMED ON_IT, THE PENDING RESTART WILL 
BE CLEARED, AND THE JOB WILL BECOME INACTIVE WHEN THE BATCH 
MONITOR DISCOVERS THAT IT HAS ABORTED OR COMPLETED. AT THIS 
POINT, A JOB -CHANGE -RESTART YES WILL NOT BRING BACK THE JOB, 
BUT IF IT IS STILL ACTIVE 
ITS ABORTING, A RESTART Of 

AND THE MONITOR HAS STILL NOT DETECTED 
THE JOS WILL SUCCEED ArTER THE CHANGE. 

ALSO. THE "YES" OR "NO" SUFFIX MUSI BE SPECIFIED. THIS IS 
REQUIRED SO THAT THE JOB COMMAND CAN DISCERN BETWEEN SUBMITTING A 
JOB WITH THE -RESTART OPTION, AND RESTARTING A JOB. 
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5,1.2 SAMPLE JOBS 

SlJjPL£_5i3BIBM_£M£ILAIIOM_MD_LMS 

$$ JOB FRODO -QUEUE EXPRESS -HOME FRODOPLOT -CPTIME 5 
^TN rOO -64V 
SEG 
LOAD SFOO 
LOAD B_FOO 
LIBRARY VAPPL3 
LIBRARY 
MAO M_crOO 
MAp 3 
MAD 2 
SAVE 
QUIT 

THE J03 IS SUBMITTED TO QUEUE A. THE CPU TIME LIMIT FOR THIS JOB 
IS 5 SECONDS. THE rILE NAMED FOO IN THE HOME DIRECTORY 
FR0D0>PLOT IS COMPILED IN 64V-M0DE, AND THE RESULTING BINARY 
IMAGE IS LOADED WITH VAPPLB AND THE V-MODE FORTRAN 
SAVED AFTER SEVERAL MAPS ARE PRODUCED. 

LIBRARY, AND 

-Ii2^H^_J0B_£0JIMM£ 

THE JOB COMMAND PROVIDES THE INTERACTIVE USER WITH AN INTERFACE TO THE 
BATCH SYSTEM. USING THE JOB COMMAND, BATCH CONTROL COMMANDS CAN BE 
SPECIFIED AND JOBS SUBMITTED? THE CHARACTERISTICS OF EXISTING JOBS CAN 
BE MODIFIED? AND J03S CAN BE ABORTED OR CANCELED. 

5^2il_J02_SyBMI^I^_ySINS_lH.E_J.P,B,_C.0MMMD 

TO SUBMIT A JOB USING THE JOB COMMAND* A USER TYPES: 

JOB <TREENAME> C<OPTION> ...3 

<TREENAME> A COMMAND FILE THAT IS TO BE SUBMITTED TO THE BATCH 
SYSTEM. 

<OPTION>... ONE OR MORE OPTIONS IDENTICAL TO THE $$ JOB OPTIONS 
DESCRIBED ABOVE. 

THE COMMAND FILE MAY OR MAY NOT CONTAIN A $$ JOB COMMAND. IF A 
S$ JOB COMMAND IS THE FIRST _(NON-COMMENT) COMMAND IN THE FILE 
SPECIFIED BY <TREENAME>, THE" JOB COMMAND WILL READ THE OPTIONS 
SPECIFIED ON ITS COMMAND LINE, THEN THROW THE LINE ITSELF AWAY 
(I.E., IT WILL NOT BE COPIED ALONG WITH THE RE ST OF THE COMMAND 
FILE). 
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*iQIZ± THIS COMMAND CANNOT BE EXECUTED UNLESS THE SYSTEM DATE AND 
TIME HAVE BEEN SET VIA THE OPERATOR SETIME COMMAND. 

TF <TREENAME> DOES START WITH A $ $ ~JoB~CbMMAND» JOB WILL MERGE ANY 
SPECIFIED OPTIONS, USING THE JOB OPTIONS TO OVERRIDE CORRESPONDING 
$$ JOB OPTIONS. 

.*£i.2-Efl2IfICmflfl.£E-A.Jfl£l£-£liAaA£Iiai3I I£J 

ONCE A JOB HAS BEEN SUBMITTED AND BEFORF IT HAS BEEN INITIATED* ANY 
OF ITS CHARACTERISTICS (EXCEPT INTERNAL JOB NAME, EXTERNAL JOB NAME, 
QUE 
NAM 
TO 

UE NAME AND QUEUE PRIORI 
E MATCHES THAT OF THE US 
A JOB CAN 3E PERFORM 

FOLLOWS: 

JOB <JOBNA'ME> --CHANGE 

TY) 
ER 
ED 

CAN 3E MODIF1 
WHO SUBMITTED 
INTERACTIVELY 

[<OPTION> ...] 

:ED BY A US 
THE JOB. 
USING THE 

• ER 
MO 

JOB 

WHOSE LOGIN 
DIFICATIONS 
COMMAND AS 

<JOBNAME> THE NAME OF THE JOB WHOSE CHARACTERISTICS ARE TO BE 
MODIFIED. 

<OPTION>... ANY OF THE OPTIONS SPECIFIED FOR THE $$ JOB COMMAND* 
EXCEPT FOR -QUEUE AND -PRIORITY. 

MODIFYING A JOB'S CHARACTERISTICS CAN BE THOUGHT OF AS LOGICALLY 
CANCELLING A JOB (SEE BELOW) AND RESUBMITTING IT. 

MQI£i IF THE JOB IS EXECUTING* THE CHANGES WILL BE MADE* BUT WILL 
ONLY TAKE EFFECT IF THE JOB IS RESTARTED AFTER IT ABORTS OR 
COMPLETES. THE EXCEPTION IS THE -RESTART YES/NO OPTION* WHICH WILL 
IMMEDIATELY AFFECT ITS REST ARTABILITY, AND POSSIBLY EVEN ANNULL A 
PENDING RESTART. 

5^£A3,£A[si£ELLINk-0S-A£0EIlM-A_J.aa 

A JCB IN THE BATCH SYSTEM MAY 3E CANCELLED OR ABORTED BY A USER 
WHOSE LOGIN NAME IS THE SAME AS THAT OF THE USER WHO SUBMITTED THE 
JOB. THESE FORMS OF THE JOB COMMAND ARE: 

JOB <JOBNAME> -CANCEL 
-ABORT 
-RESTART 

<JOBNAME> THE INTERNAL NAME OF THE JOB TO BE CANCELLED* ABORTED* 
OR RESTARTED. 

THE -CANCEL OPTION IS USED TO DELETE A JOB FRQ~M~A~~3ATCH QUEUE'S JOB 
QUEUE. IF THE JOB HAS ALREADY BEEN INITIATED* IT CANNOT BE 
CANCELLED. IN THIS CASE, HOWEVER, THE -CANCEL WILL DISALLOW 
-RESTARTS TO OCCUR ON THAT JOB (EFFECTIVELY CANCELLING FURTHER 
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EXECUTIONS OF THAT PARTICULAR JOB) 

THE -ABORT OPTION IS USED TO DROP A JOB REGARDLESS 0^ ITS STATUS. 
IF THE JOB IS WAITING OR HELD, -ABORT IS EQUIVALENT TO -CANCEL. IF 
THE JOB HAS BEEN INITIATED* IT WILL BE IMMEDIATELY TERMINATED. 

-RESTART IS LOGICALLY EQUIVALENT TO AN -ABORT AND RESUBMISSION OF 
THE JOB 
OUTPUT. 

IF THE JOB IS NOT EXECUTING, AN ERROR MESSAGE WILL 3E 

HOWEVER, IF A -RESTART IS DONE TO AN EXECUTING JOB AND A -CANCEL WAS 
PERFORMED ON THAT JOB (WHILE EXECUTING) OR THE JOB WAS SUBMITTED 
WITH THE -RESTART NO OPTION, THEN THE JOB WILL BE LOGGED OUT BUT IT 
WILL NOT BE RESTARTED. IF THE -CANCEL IS 
THEN THE JOB WILL NO LONGER BE RESTARTA3LE. 

DONE AFTER THE -RESTART, 

5.2.4 DISPLAY OF JOB STATUS AND CHARACTERISTICS 

THE CURRENT STATUS AND CHARACTERISTICS OF A J03 CAN BE DETERMINED BY 
A USER WHOSE LOGIN NAME IS THE SAME AS THAT OF THE USER WHO 
SUBMITTED THE JOB. THESE FORMS OF THE JOB COMMAND ARE: 

JOB [<JOBNAME>] -STATUS C ALL II 
-DISPLAY [TODAY] 

<JOENAME> 
TO BE 

THE NAME OF 
DISPLAYED. 

THE JOB(S) WHOSE STATUS/CHARACTERISTICS ARE 
OMITTING <JOBNAME> WILL RESULT IN A DISPLAY 

r0R JOBS SUBMITTED BY THE USER ISSUING THE JOB COMMAND ("ALL" 
WILL DISPLAY ALL JOBS, "TODAY" WILL DISPLAY TODAY'S JOBS, AND 
OMITTING THE SUFFIX WILL DISPLAY ONLY WAITING, HELD OR 
EXECUTING JO B S ) . 

THE -STATUS OPTION IS USED TO OBTAIN INFORMATION ABOUT THE CURRENT 
STATUS Or THE JOB. THE INFORMATION RETURNED BY -STATUS IS THE QUEUE 
TO WHICH THE JOB BELONGS, EXECUTION STATUS -- RUNNING, COMPLETED, 
HELD, WAITING, CANCELLED OR ABORTED, AND THE INTERNAL AND EXTERNAL 
NAMES 0" THE JOB. 

THE -DISPLAY OPTION RETURNS MORE DETAILED INFORMATION JDN_ 
THE 

THE JOB 
THIS INCLUDES THE STATUS OF THE JOB IN ADDITION TO THE VALUES FOR 
ALL J03 AND $$ JOB COMMAND OPTIONS -- THOSE SPECIFIED EXPLICITLY AND 
THOSE ASSUMED FROM QUEUE-DEFINED DEFAULTS. 
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c.2._5__SAMPL£_JOB_G0MMANDS. 

JOB C ALL -CPTIME 1000 -ETIME 30 -QUEUE FAST -ACCT 'BE SEEING YOU' 

THi :OM.MAND FILE C ALL IS SUBMITTED AS A JOB TO RUN IN PR4.64 
WITH 1000 SECONDS 0^ CPU TIME AND 30 MINUTES OF ELAPSED TIME. 
THE JOB IS GIVEN THE (UNUSED) ACCOUNTING INFORMATION »8E SEEING 
YOU*. IT WILL RUN IN QUEUE FAST. THE INTERNAL NAME OF THE J03 
MIGHT BE #10 034. 

JOB C_ALL -STATUS 

THE STATUS OF ALL ACTIVE JOBS NAMED C ALL BELONGING TO THE USER 
MAKING THE REQUEST ARE DISPLAYED. 

JOB C_ALL -ABORT 

THE JOB C ALL IS IMMEDIATELY ABORTED. 

JOB C ALL -DISPLAY 

THE INFORMATION ON ACTIVE JOBS BELONGING TO THE USER MAKING THE 
REQUEST WITH EXTERNAL NAMES OF C ALL ARE DISPLAYED: 

JOS C_ALL(#10034) , USER NUM3R6 HELD (QUEUE FAST). 
SUBMITTED TODAY AT 1:58:49 P.M. 
"(THIS JOB HAS ALREADY EXECUTED 2 TIMES). 
FUNIT-6. PRI0RITY=5, CPU LI MI T=10 00 9 ELAPSED LIMIT = 30. 
ACCOUNTING: BE SEEING YOU 

THE LINE INDICATING THAT THE JOB HAS ALREADY EXECUTED 2 TIMES 
INDICATES THAT TWICE, WHILE THE JOB WAS EXECUTING, A JOB -RESTART 
WAS PERFORMED ON IT, OR THE SYSTEM WAS COLD-STARTED TWICE, OR A 
COMBINATION THEREOF. 
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APPENDIX-A: . SUMMARY_OF BAT.CH_SYSTEM COMMANDS AND OPTIONS 

BATGEN 

5ATGEN <TREENAME> 

OR: 

BATGEN [<TREENAME>2 <OPTION> 
-STATUS 
-DISPLAY 

BATGEN COMMANDS 

ADD <QUEUE-NAME> 

BLOCK <QUEUE-NAME> 
ALL 

DELETE <QLEUE-NAME> 

DISPLAY [<QUEUE-NAME> ] 
C ALL ] 

FILE C<TREENAME>3 

MODIFY <QUEUE-NAME> 

QUIT 

STATUS 

UNBLOCK <3UEUE-NAME> 
ALL 

?£IGEN_gyBCOMMAN2a_£0R.-Ap.D,_AM£_^QIEI 

CPTIME <DEFAULT> C<MAXIMUM>3 

ETIME <DEFAULT> C<MAXIMUM>] 
20 20 

"UNIT <UNIT-NUM3ER> 
r 
O 
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PRIORITY <VAL> 
5 

QUIT 

RETURN 

RLEVEL <DELTA-VAL> 
0 

TIMESLICE <VAL> 
20 

BATCH COMMAND 

BATCH SYSTEM C<OPTION>3 

-START 

-STOP 

-DISPLAY 

BATC]H_CONIROL_£OMMAi\!rjS 

$$ JOB <LOGNAM> [<OPTION> ...: 

-ACCT <INFO> 

-CPTIME <SECONDS> 

-ETIME <MINUTES> 

-FUNIT <FU!\!IT> 

-HOME <TREENAME> 

-QUEUE <QUEUE-NAME> 

-PRIORITY <VAL> 

-RESTART YES 
NO 
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JOB COMMAND 

JOB <TREENAME> [ - C H A N G E D C < $ $ J O B - O P T I O N S > . . . 3 

OR: 

JOB <JOBNAM£> C<OPTIONS>3 

-ABORT 

-CANCEL 

-DISPLAY 

-HOLD 

-RELEASE 

-RESTART 

-STATUS 
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AP£ODIX_ai__BAI£ti-££aC:R_MF:sSA££S_AMn-SlSPONS£S 

THE BATCH SYSTEM HAS SEVERAL CATEGORIES OF MESSAGES THAT IT WILL 
OUTPUT: FATAL, WARNING, AND RESPONSES ARE THE MESSAGES THAT USERS WILL 
RECEIVE IN GENERAL, MESSAGES THAT ARE SENT TO THE SYSTEM CONSOLE ARE TO 
BE SEEN BY OPERATORS, AND SEVERE ERROR MESSAGES, WHILE THEY CAN BE SEEN 
BY USERS (IF 
ADMINISTRATOR. 

THEY OCCUR) ARE TO BE REPORTED TO THE SYSTEM 

A QUERY IS A MESSAGE 
OF "YES", "NO", 
SAME AS ANSWERING 

THAT IS OUTPUT TO THE USER, AND 
OR "OK". ENTERING RETURN (I.E., A 
"YES". 

EXPECTS AN ANSWER 
BLANK LINE) IS THE 

A *ATAL MESSAGE IS ONE THAT ENDS IN "ER!" BEING TYPED OUT. 
MEANS THAT THE ACTION REQUESTED BY THE USER FAILED. 

IT USUALLY 

A WARNING MESSAGE USUALLY INDICATES A FAILURE ON THE PART OF THE USER, 
BLT WILL NOT RAISE THE "ER!" CONDITION, I.E., COMMAND FILES WILL NOT 
ABORT AS 
MCOE CF 
EITHER 3 

A RESULT OF THIS ERROR. THE USER IS USUALLY RETURNED TO THE 
OPERATION THAT SHE WAS IN WHEN THE ERROR OCCURRED, WHICH CAN 
PRIMOS COMMAND MODE, BATGEN COMMAND MODE, OR BATGEN 

SUBCOMMAND MODE. 

RESPONSE IS SIMPLY THAT A RESPONSE TO A COMMAND. THE RESPONSES 
DOCUMENTED HERE ARE GENERALLY RESPONSES GIVEN IN 
I.E. ONE WOULD NOT EXPECT TO SEE THEM EVERY 
COMMAND INVOLVED. MESSAGES THAT GENERALLY ^ALL 

A JO 3 
THAT A 

UNUSUAL CIRCUMSTANCES, 
TIME ONE ISSUED THE 
INTO THIS CATEGORY ARE 

SLCH THINGS AS 
ALREADY BEEN 
ETC. 

INFORMING THE USER THAT 
RUN ONE OR MORE TIMES, OR 

THAT 
JOB IS 

IS 
NOT 

RUNNING HAS 
RESTARTABLE, 

NOTE THAT 
OFERATION 
LNDESIREABLE 

MAY IN ITSELF 
ATTEMPTED B UJ 

CONDITIONS" EXIST. 

RESPONSE 
WILL 3 E 

BE A 
THAT 

WARNING, 
AN ERROR 

MEANING THAT THE 
MAY OCCUR, OR THAT 

A MESSAGE IS TEXT THAT IS SENT TO THE SYSTEM CONSOLE BY THE BATCH 
wONITOR. IN GENERAL, THESE MESSAGES ARE SIMPLY INFORMATIVE, BUT 
SOMETIMES THEY COULD INDICATE SEVERITY OF A HIGH LEVEL (SUCH AS 
"DATABASE INVALID"). THEY ARE ALWAYS PRECEDED BY THE TEXT "*BATCH*". 

A SEVERE ERROR IS ONE THAT RESULTS WHEN 
COMPROMISED., BREAKAGES IN SECURITY (I.E. 

THE BATCH DATABASE IS 
A USER BREAKING INTO THE 

DATABASE AND CHANGING IT) AND DISK ERRORS WILL CAUSE THESE PROBLEMS. 
USUALLY THE ONLY WAY TO RESOLVE THE ERROR IS -OR THE SYSTEM 
ADMINISTRATOR TO RE -INITIALI 2E THE DATABASE, OR RUN *FIXBAT (SEE 
E-T-622) 

THE MESSAGES THAT FOLLOW ARE SORTED IN ALPHABETICAL ORDER (FOR EASY 
LOOK-UP), FOLLOWED BY THE SEVERITY LEVEL OF THE 
WARNING, ETC.), AND THE EXPLANATION OE THE MESSAGE. 

MESSAGE (RESPONSE, 
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(CHANGES MADE) 

(RESPONSE) 
BEEN MACE. 
THEN IT 
STATUS WILL 

THE CHANGES SPECIFIED IN A JOB -CHANGE OPERATION HAVE 
Ic THE JOB IS INITIATED AFTER THE CHANGES ARE MADE, 

WILL EXECUTE WITH THE SPECIFIED CHANGES IN PLACE. THE JOB 
BE DISPLAYED A~TER THE ABOVE MESSAGE IS TYPED OUT. 

(JOB NO LONGER RESTARTABLE) 

(RESPONSE) A JOB -CANCEL WAS DERFORMED ON AN EXECUTING JOB. 
WHEREAS THE JOB ITSELF IS NOT CANCELLED, IT HAS BEEN FLAGGED AS 
BEING UNRESTARTABLE (I.E. A -RESTART WILL ABORT THE JOB BUT NOT 
RESTART 
-CANCEL 

IT), 
OR A 

WHETHER 
TER. 

OR NOT THE -RESTART IS DONE BEFORE THE 

(JOB NOT RESTARTABLE) 

(EARNING) 
BEEN -; 

BEING 
'LAGGED 
DONE 

JOB -RESTART WAS PERFORMED 
AS EEING UNRESTARTABLE, 
ON THE JOB WHILE IT WAS 

ON A JOB THAT HAD ALREADY 
AS A RESULT OF A -CANCEL 
EXECUTING, OR BEING SUBMITTED 

WITH THE -RESTART 
JCB. 

NO OPTION. AN ATTEMPT WILL BE MADE TO ABORT THE 

(JOB RESTARTED) 

(RESPONSE) A JOB -RESTART WAS PERFORMED ON A JOB? AND THE JOB HAS 
BEEN FLAGGED AS BEING RESTARTABLE. ALTHOUGH AN ERROR MESSAGE MAY 
APDEAR AFTER THIS MESSAGE, THE JOB WILL GENERALLY BE RESTARTED 
UNLESS A JOB -CANCEL OR JOB -CHANGE -RESTART NO IS DONE ON IT. 
DCSSIBLE ERRORS ACTER THIS MESSAGE INCLUDE "INSUFFICIENT ACCESS 
RIGHTS" IF THE USER IS LOGGED IN AS SYSTEM, AND RESTARTED ANOTHER 
USER*S JOB FROM A USER TERMINAL (NOT THE SYSTEM CONSOLE), OR IP 
THE PROCESS RECENTLY LOGGED OUT. "NOT FOUND" MAY ALSO BE RETURNED 
IN THIS CASE. 

(THIS JOB HAS ALREADY EXECUTED NN TIME(S)) 

(RESPONSE) 
DISPLAYED IS 

OUTPUT BY 
EXECUTING 

A JOB -DISPLAY COMMAND IF THE JOB BEING 
AND HAS ALREADY BEEN EXECUTED. THIS IS THE 

RESULT OF A 
CCLD-START 

JCB -RESTART BEING DONE ON THAT JOB* OR 
A-TER BEING BROUGHT DOWN WHILE THE JOB WAS 

A SYSTEM 
EXECUTING. 

++* INVALID BATCH DATABASE, PLEASE CONTACT YOUR SYSTEM ADMINISTRATOR. 

(SEVERE) THIS MESSAGE MEANS THAT THE RUNNING JOB DETECTED AN ERROR 
(SUCH AS DISK FAILURE, POINTER MISMATCH, OR MISPROTECTED FILE) IN 
THE BATCH SYSTEM DATABASE. IT WILL FLAG THE DATABASE AS INVALID. 
THE SYSTEM ADMINISTRATOR SHOULD BE NOTIFIED, AS SHE HAS THE 
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RESPONSIBILITY FOR RE-INITIALIZING THE DATABASE (OR RUNNING 
*FIXBAT OR FIXRAT AS THE 
WILL BE INOPERATIVE UNTIL 

CASE 
THE 

MAY BE) . 
SITUATION 

THE 3ATCH AND 
IS RESOLVED. 

*** JOBS ARE NOT BEING PROCESSED AT THIS TIM 

JOB COMMANDS 

(SEVERE) IF FOLLOWED BY " 
ADMINISTRATOR IMMEDIATELY", 
HAS NOT BEEN INITIALIZED, OR 

CONTACT YOUR SYSTEM 
IT INDICATES THAT THE BATCH DATABASE 

THAT SOMETHING HAS HAPPENED TO IT 
(LIKE A DISK HEAD CRASH). IF FOLLOWED BY "*** PLEASE TRY AGAIN 
LATER", IT INDICATES THAT WHILE THE DATABASE IS STILL VALID, THE 
BATCH MONITOR WAS LOGGED OUT USING A METHOD OTHER THAN "BATCH 
SYSTEM -STOP", AND WILL VERIFY 
IT IS STARTED UP. EITHER 
RETURNED TO COMMAND MODE, I.E., 

THE VALIDITY OF THE DATABASE WHEN 
WAY, THE USER WILL BE IMMEDIATELY 
THE OPERATION THE USER ATTEMPTED 

WILL NOI BE 
JOS COMMANDS 

PERFORMED. THIS CAN 3E TYPED OUT 3Y THE BATCH OR 
WHEN THEY START RUNNING. 

THE 

<NN> IS OUT OF RANGE. <OPTION> 

(FATAL) THE NUMBERS 
PRIORITY OPTIONS 
RANG! THE RANGE FOR -FU.MIT IS 

SUPPLIED AS PARAMETERS TO THE -FUNIT OP-
WERE OUT OF 

-PRIORITY IS 
DURING JOB SUBMISSION/CHANGING 

PROM 1 TO 126, AND 
FROM 0 (ZERO) 
LEGAL -FUNIT 
CONFIGURED TO 

TO 9. THE JOB SHOULD BE RESUBMITTED OR CHANGED WITH 
AND -PRIORITY VALUES. NOTE THAT THE SYSTEM MAY BE 

HAVE FEWER THAN 126 UNITS PER USER AT COLD-START, 
AND THE -FUNIT 
UNIT NUMBER. 

ARGUMENT WILL BE LIMITED TO THE MAXIMUM CONFIGURED 

<TEXT> SEEN WHEN END-OF-LINE EXPECTED. 

(WARNING) THIS ERROR IS A WARNING, BUT IT MAY 
DEGREES OP NATALITY DEPENDING ON THE PROGRAM 
GENERAL, IT CAUSES THE COMMAND LINE THAT WAS READ 

HAVE DIFFERING 
BEING RUN. IN 
TO BE TOSSED 

OUT; IN BATGEN COMMAND/SUBCOMMAND MODE, THE USER WILL BE LECT IN 
COMMAND/SUBCOMMAND MODE. IN THE CASE Qc JOB, BATCH, AND ENTERING 
THE BATGEN COMMAND, THIS ERROR RESULTS IN THE USER BEING RETURNED 
TO PRIMOS, ALTHOUGH THE "ER!" 
MESSAGE MEANS THAT <TEXT> WAS 
MCRE TEXT (END OF LINE). 

CONDITION IS 
SEEN WHEN THERE 

NOT RAISED. THIS 
SHOULD HAVE BEEN NO 

?JOB <EXTNAM>(<INTNAM>) <STATUS>. 

(EARNING) AN ATTEMPT WAS MADE TO PERFORM AN OPERATION ON 
USIN' 
STATUS. 
RELEASE 

THE JOB COMMAND THAT COULD 
TRYING" TO 

NOT 3E BECAUSE 
A 
OF 

EXAMPLES ARE 
A JOB THAT IS 

PERFORMED 
"RESTART " A COMPLETED J O B , 

JOB 
I T S 

NOT H E L D . 
OR 
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BAD $$ COMMAND 

(^ATAL) 
HAD A $$ 

A COMMAND 
LINE AS THE 

WAS NOT A $$ JOB COMMAND. THE COMMAND 
THAT THE "$$" LINE IS LEGAL (SEE SECTION 
RESERVED FOR FUTURE EXPANSION BY BATCH. 

FILE WAS SU3MITTED USING THE JOB 
FIRST NON-COMMENT LINE* BUT JHJL 

FILE SHOULD ! 
5.1.1). THE 

OMMAND THAT 
$$ COMMAND 

IE CHANGED 
USE O r $$ 

SO 
IS 

BAD QUEUE CONTROL -ILE. 

(SEVERE^ ONE OF THE BATCH SUBSYSTEM DATABASE FILES IS INACCESSIBLE 
OR HAS A BAD -QRMAT. THE BATCH SUBSYSTEM IS THEREFORE INOPERATIVE 
UNTIL IT IS FIXED. 

BAD QUEUE DEFINITION FILE. 

(CATAL) A FILE REFERENCED 3Y BATGEN DID NOT COMPLY TO FORMAT 
REQUIREMENTS? I.E. WAS 
THIS ERROR OCCURS IN OTHER 
SYSTEM BATCH DEFINITION 

NOT A LEGAL QUEUE DEFINITION FILE. IF 
THAN THE BATGEN PROGRAM* THEN THE 

FILE HAS BEEN OVERWRITTEN WITH ILLEGAL 
DATA, AND THE BATCH SUBSYSTEM IS INOPERATIVE. 

BATDEF -ILE IS MISSING. 

(MESSAGE) THE QUEUE DEFINITION FILE* WHICH IS THE :RUX OF THE 
DATABASE* IS NOT PRESENT. THE MONITOR WILL LOG ITSELF OUT AFTER 
SENDING THIS MESSAGE. THE SYSTEM ADMINISTRATOR SHOULD USE BATGEN 
TO GENERATE A NEW BATDEP CILE* OR COPY A NEW BATDEF FROM A BACKUP 
COPY USING FUTIL. 

CAN'T START BATCH JOB! 

(MESSAGE) THE BATCH MONITOR WAS NOT SPAWNED ROM THE SYSTEM 
CONSOLE* AND 
LOGIN NAMES OR LOG OUT 
ITSELF OUT GRACEFULLY 

THEREFORE CANNOT 
OTHER 
AFTER 

LOG IN PROCESSES UNDER DIFFERENT 
PROCESSES. THE MONITOR WILL LOG 

SENDING THIS MESSAGE. SIMPLY RESPAWN 
THE BATCH MONITOR FROM THE SYSTEM CONSOLE IF THIS HAPPENS. 

CANNOT RUN UNDER DOS. 

(FATAL) NO PART 0^ THE BATCH SYSTEM CAN RUN UNDER PRIMOS II. IP 
IT IS NECESSARY TO 
THE BEST SOLUTION IS 
RLNNABLE UNTIL IT 

CHANGE THE 3ATDEF FILE WHILE UNDER PRIMOS II, 
TO DELETE IT. THE BATCH MONITOR WILL NOT BE 
IS RE-CREATED* BUT IT WILL NOT INVALIDATE THE 

DATABASE. 
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COMMAND FILE REQUIRED AS FIRST ARGUMENT ON SUBMISSION. 

(FATAL) THE JOB COMMAND WAS GIVEN 
-PRIORITY, -CPTIME, ETC.) BUT NO 

WITH JOB 
COMMAND 

OPTIONS (SUCH AS 
FILE WAS SEEN 

-HOME, 
BEFORE 

THOSE OPTIONS. THE SYNTAX IS "JOB <TREENAME> E-OPTIONSJ". 

CPU LIMIT MUST BE SPECIFIED. 

(FATAL) THE QUEUE REFERRED TO BY A -QUEUE OPTION DURING JOB 
SUBMISSION IS DEFINED SUCH THAT THE -CPTIME OPTION IS A REQUIRED 
PARAMETER (I.E. DEFAULT CPU LIMIT FOR THAT QUEUE IS GRF/TTEJi THAN 
THE MAXIMUM CPU LIMIT FOR THAT QUEUE). THE JOB SHOULD 3E 
RESUBMITTED WITH THE -CPTIME OPTION SPECIFIED. 
MAXIMUM LIMITS FOR QUEUES, USE BATC-EN -DISPLAY. 

TO DETERMINE TH: 

DATABASE INVALID. 

) T (MESS 
ACTER 
INOPERATIVE 

:NDI 
HIS IS 
NG THI 

(USE 

A S 
S ME 
RS 

EVER 
SSAG 
WILL 

E ER 
E, A 

RE 

ROR. 
ND T 
CEIV 

INVOK 
WHAT 
RUNS 

E JOB 
THE 

A COMO 

OR BAT 
ERROR 
UTPUT 

CH) . 
WAS 
PILE 

TH 
AND 
, TH 

E SY 
FIX 
EN T 

STEM 
IT I 
HAT 

THE 
HE BA 
E ERR 
' ADMIN 
p POSS 
SHOULD 

MONITO 
TCH S 
OR ME 
I STRAY 
IBLE. 
REVEA 

R Wl 
YSTE 
SSAG 
OR " 
IF 

L TH 

LL LOG 
M WIL 
ES IF 

ITSE 
L BE 
THEY 

LF OUT 
LEFT 

TRY TO 
SHOULD 
THE BA 
E SOUR 

DET 
TCH M 
CE 0 

ERMINE 
ONITOR 
F THE 

ERROR 
( SUCH 
WRITE 

IN 
AS 

-PROTE 

GENERA 
A POI 
CTED E 

L, I 
NTER 
R R 0 R 

TH 
MI 

E EX 
SMAT 
EITH 

ACT 
CH 
ER 

CAUSE 
ERROR 
* P I X B A 

OF THE 
IN TH 

T SHO 

PRO 
E DA 
ULD 

BLEM I 
TABASE 

BE 

S NOT 
, OR 
RUN 

KNOWN 
A DISK 

(SEE 
PE-T-
INVOK 
DOESN 

622) , 
ED IN 
»T WO 

OR, 
BATCHQ 
RK, T 

IF 
TO 

HERE 

THAT 
REIN 

AR 

FAI 
ITIA 
E P 

LS, 
LI2E 
ROBA 

THE CO 
THE 

BLY D 

MMAND 
ENTIR 

ISK E 

FILE 
E D 
RROR 

C_BDI 
ATABAS 
S. I 

F SHO 
E. 
F IT 

ULD BE 
IF IT 
DOES, 

REDE-INE THE BATCH QUEUES USING BATGEN AND START THE BATCH MONITOR 
Uc AGAIN. ALL JOB DATA WILL HAVE BEEN LOST. 

ELAPSED TIME LIMIT MUST BE SPECIFIED. 

(FATAL) SEE THE EXPLANATION FOR THE "CPU LIMIT MUST BE SPECIFIED" 
MESSAGE. REFERENCES TO CPU LIMITS AND THE -CPTIME OPTION SHOULD 
BE READ AS REFERENCES TO ELAPSED TIME LIMITS AND THE -ETIME 
OPTION. 

ENC OF LINE. 

(FATAL) ONE OF THE BATCH PROGRAMS WAS EXPECTING TO FIND MORE 
INrORMATlON ON THE COMMAND LINE, BUT END-OF-LINE WAS FOUND 
INSTEAD. THE MESSAGE WILL GENERALLY CONTAIN MORE INFORMATION ON 
WHAT WAS EXPECTED. RE-ENTER THE COMMAND WITH THE ADDITIONAL 
REQUESTED INFORMATION 
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END OF LINE. ILLEGAL <OPTION> ARGUMENT 

(FATAL) ONE OF THE JOB PARAMETER 
COMMAND LINE, BUT HAD NO ARGUMENT 

OPTIONS 
(END OF 

WAS SPECIFIED ON THE JOB 
_LI _NE_>_*_ _ < 0 PII 0 N > WILL 3E 

REPLACED BY 
THAT OPTION 

THE NAME OF THE OPTION. 
SHOULD BE SUPPLIED WHEN 

THE INFORMATION REQUIRED BY 
THE COMMAND IS RE-ENTERED. 

END OF LINE. QUEUE NAME REQUIRED 

(WARNING) A COMMAND ENTERED WHILE IN BATGEN COMMAND MODE REQUIRED 
A QUEUE NAME (ADD, MODIFY, BLOCK, UNBLOCK, AND DELETE ALL REQUIRE 
QUEUE NAMES). RE-ENTER THE COMMAND WITH THE QUEUE NAME DESIRED. 

END OF LINE. VALUE REQUIRED 

(WARNING) WHILE IN BATGEN SUBCOMMAND MODE* A SUBCOMMAND WAS GIVEN 
WHICH REQUIRED AT LEAST ONE NUMERIC PARAMETER, BUT THERE WAS NONE. 
SUBCOMMANDS REQUIRING AT LEAST ONE NUMERIC PARAMETER ARE CPTIME, 
ETIME, FUNIT, PRIORITY, TIMESLICE AND RLEVEL. NOTE THAT THE 
CPTIME AND ETIME SUBCOMMANDS ACCEPT TWO PARAMETERS, BOTH OF WHICH 
MAY BE THE CHARACTER STRING "NONE" INDICATING NO 
THE SUBCOMMAND WITH THE VALUE DESIRED (EXAMPLE: 

LIMITS. RE-ENTER 
"FUNIT 13"). 

ENTER CUEUE CHARACTERISTICS 

(RESPONSE) THE ADD OR MODIFY COMMAND 
MODE SUCCEEDED. THE USER IS NOW 
IDENTIFIED BY THE TYPING OF THE 

GIVEN WHILE IN BATGEN COMMAND 
IN 3ATC-EN SUBCOMMAND MODE, 
»$• PROMPT INSTEAD OF THE •>• 

PROMPT GIVEN WHEN IN BATGEN COMMAND MODE. TO RE-ENTER COMMAND 
MODE FROM SUBCOMMAND MODE, USE QUIT OR RETURN. RETURN SAVES THE 
INFORMATION Z^l^hiGZD WHILE IN SUBCOMMAND MODE, QUIT DISCARDS IT 
(ASKING FOR VERIFICATION IF ANY OF IT WAS CHANGED) 

ENVIRONMENT MODIFIED, OK TO QUIT? 

(QUERY) QUIT COMMAND WAS ISSUED WHILE IN BATGEN COMMAND MODE, 
AND THE ENVIRONMENT HAD BEEN 
QUESTION ARE "YES", "NO", 
RESPONSE. A SUBSEQUENT START 

MODIFIED. 
AND "OK". 

COMMAND WILL 

LEGAL ANSWERS TO THIS 
IF "YES" OR "OK" IS THE 

RE-ENTER BATGEN COMMAND 
MODE WITH NO LOSS OF INFORMATION ABOUT THE ENVIRONMENT. 

HOME UFD REQUIRED. 

(FATAL) THE -HOME OPTION WAS NOT PRESJ:N_T_ 
SUBMISSION, 

ON THE JOB OR THE 
(OPTIONAL) $$ JOB LINE DURING SUBMISSION, AND THE PROGRAM 
UNABLE TO DETERMINE THE HOME ATTACH 3OINT OF THE SUBMITTING 
RESUBMIT THE JOB* AND INCLUDE 'THE -HOME OPTION FOLLOWED . BY 

~IF 

WAS 
J03. 
THE 

AESOLUTE PATHNAME OF WHERE THE JOB IS TO EXECUTE. THE PATHNAME 
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CANNOT FIT, USE A SHORTER DESCRIPTION OF IT WHEN YOU RESUBMIT TH 
COMMAND FILE, AFTER EDITING TH: 
COMMAND WITH A RELATIVE PATHNAME 
TO REACH THE DESTINATION. 

FILE TO 
TO DESCEND 

INCLUDE AN 
HE REMAINING 

"ATTACH" 
SUB-UFDS 

HCME=<PATHNAME> 

(RESPONSE) DURING JOB SUBMISSION, THE -HOME OPTION WAS NOT 
SPECIFIED ON THE COMMAND LINE OR IN THE COMMAND FILE ($$ JOB), SO 
THE JOB COMMAND DETERMINED THE HOME ATTACH POINT OF THE SUBMITTING 
JOB. THIS MESSAGE IS TYPED OUT (WHERE <PATHNAME> BECOMES THE HOME 
UFD FOR THE SUBMITTED JOB) TO REMIND THE USER THAT THE -HOME 
OPTION WAS 
HOWEVER. 

NOT SPECIFIED. THE JOB DID SUCCESSFULLY SUBMIT, 

ILLEGAL -CHANGE OPTION 

(FATAL) THE OPTIONS -QUEUE AND -PRIORITY ARE ILLEGAL DURING A 
-CHANGE OPERATION USING THE JOB COMMAND, AS QUEUE AMD QUEUE 
PRIORITY Or A JOB CANNOT BE CHANGED. CANCEL OR ABORT THE JOB AND 
RE-SUBMIT 
°RIORITY. 

IT INTO THE APPROPRIATE QUEUE WITH THE DESIRED QUEUE 

ILLEGAL ANSWER 

(WARNING) OUTPUT WHEN THE ANSWER TO A QUESTION IS NOT "YES", "NO", 
OR "OK". WILL ASK THE QUESTION AGAIN. THESE QUESTIONS ARE ASKED 
WHEN A USER TRIES TO QUIT OUT OF BATGEN COMMAND OP. SUBCOMMAND MODE 
A^TER MODIFYING THE ENVIRONMENT. 

ILLEGAL COMBINATION. <OPTION> 

(CATAL) A JOB PARAMETER (SUCH AS -ACCT, -HOME OR -QUEUE, ETC.) 
WAS SPECIFIED ON THE SAME JOB COMMAND LINE AS A OPTION TO PERFORM 
A CERTAIN ACTION (SUCH AS -CANCEL, -DISDLAY, -ABORT, ETC.). USE 
SEPARATE JOB COMMANDS TO PERFORM SEPARATE FUNCTIONS. 

ILLEGAL LIMIT. 

(FATAL) THE PARAMETERS SUPPLIED TO THE -CPTIME OR -ETIME OPTIONS 
DURING JOB SUBMISSI ON/CHANGING WERE NOT LEGAL LIMITS, I.E. THEY 

OR "EQUAL TO 0 (ZERO), OR WERE NOT LEGAL DECIMAL 
STRING "NONE". RE-ENTER THE COMMAND WITH 

WE^E LESS THAN 
NUMBERS AND NOT THE 
LEGAL LIMITS. 
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ILLEGAL NAME. 

(PATAL) ONE OF THE BATCH PROGRAMS WAS EXPECTING A NAME 
BUT IT READ AN UNQUOTED TOKEN BEGINNING WITH A 
INDICATJMG THAT AN OPTION WAS PRESENT. 

OR COMMAND* 
DASH ( '-*)« 

ILLEGAL NUMBER. <TEXT> (EATGEN) 

(WARNING) WHILE IN BATGEN SUBCOMMAND MOD_E , A_ SUBCOMMAND WAS GIVEN 
BUT TH 
S FOR 
ALL NUi 

WHICH 
THE SUB 
THE LIN 

EXPE 
COMM 
E WI 

CTED 
AND 
TH A 

A 
DID N 
LEGA 

N U M E R 
OT CO 
L DEC 

IC P 
MPLY 
IMAL 

ARAM 
WIT 
NUM 

ETER* 
H RULE: 
3ER. 

E PAR 
NUM 

IMBERS 

AMETER 
BERS. 
INPUT 

FOLLOWING 
RE-ENTER 

BY BATGEN 
( AND A 
RETURN 
AND RL 

LL 0 
THIS 
EVEL 

THER 
ERR 

BATC 
OR AR 
NOTE 

H SOF 
E CPT 
THAT 

TWAR 
I VIE* 

TH 

E) A 
ETI 

r r 

RE DEC 
ME* -U 
=>TIME 

IMAL. 
NIT* 
AND E 

SU3C 
PRIOR 
TIME 

OMMAND 
ITY, 
SU3COM 

S THAT MAY 
TIMESLICE* 
MANDS WILL 

ACCEPT 
FLAG T 
SUBCOMM 

THE 
HE N 
ANDS 

CHAR 
UMBE 
INT 

ACTER 
R 0 ( 
ERPRE 

STRI 
ZERO 
T THE 

NG " 
AS 
NUM 

NONE 
AN " 
3ERS 

" INDI 
ILLEGA 
AS F 

CATING 
L NUMB 
ORTRAN 

NO L 
ER". 

INT 

IMITS, 
ALSO* 
EGER*4 

BUT WILL 
THESE TWO 
NUMBERS* 

WHEREAS THE OTHER SUBCOMMANDS USE INTEGER*2. 

ILLEGAL NUMBER. <TEXT> (JOB) 

(FATAL) THE ARGUMENT FQR THE -FUNIT OR -PRIORITY OPTION DURING JOB 
SUBMISSION USING THE JOB COMMAND WAS NOT A LEGAL DECIMAL 
RE-ENTER THE COMMAND LINE WITH LEGAL NUMERIC PARAMETERS. 

NUMBER. 

ILLEGAL OPTION. 

(=ATAL) ONE OF THE BATCH PROGRAMS 
UNQUOTED TOKEN BEGINNING WITH A 

WAS EXPECTING 
DASH ('-•). 

AN OPTION* 
PERHAPS 

I.E.* A 
IT WAS 

ACCIDENTALLY LEFT OFF? IN ANY CASE* RE-ENTERING THE COMMAND LINE 
WITH A LEGAL FORMAT SHOULD PRODUCE MORE DESIREA3LE RESULTS. 

ILLEGAL QUEUE NAME. <TEXT> (BATGEN) 

(WARNING) AN ATTEMPT WAS MADE TO ADD A QUEUE THAT HAD A NAME WHICH 
DID NOT COMPLY WITH FILENAME RULES (FIRST CHARACTER MUST NOT 3E A 
DIGIT* CHARACTER SET LIMITED TO ALPHABETICS* DIGITS* AND SELECTED 
SPECIAL CHARACTERS). RE-ENTER THE COMMAND WITH A LEGAL QUEUE 
NAME. NOTE THAT A QUEUE NAME OF "ALL" IS ILLEGAL* SO THAT "DELETE 
ALL" WOULD NOT PRODUCE UNDESIREA3LE RESULTS. 

ILLEGAL QUEUE NAME. <TEXT> (JOB) 

(FATAL) THE QUEUE NAME SPECIFIED AFTER A -QUEUE OPTION WHILE 
SUBMITTING OR CHANGING A J03 DID NOT COMPLY WITH QUEUE NAME FORMAT 
RULES. USE BATGEN -STATUS OR -DISPLAY TO DETERMINE THE NAMES OF 
LEGAL QUEUES. 
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IN.USE NOT OPEN. 

(MESSAGE) THE F I L E WHICH THE MONITOR KEEDS OPEN FOR WRITING WHILE 
IT IS RUNNING HAS BEEN MYSTERIOUSLY CLOSED. THE MONITOR WILL LOG 
ITSELC OUT AFTER SENDING THIS MESSAGE. THIS IS SOMETIMES THE 
RESULT OF AN ACCIDENTAL SHUTDOWN OF THE DISK THAT THE MONITOR USES 
(WHERE BATCHQ RESIDES) OR THE CLOSE BATCHQ>IN.USE COMMAND BEING 
GIVEN FROM THE SYSTEM CONSOLE. AgTER DETERMINING THAT THE BATCHQ 
UFD EXISTS* RE-SPAWN THE BATCH MONITOR. 

INCORRECT USER-NAME. 

(FATAL) A COMMAND 
HAD A $$ JOB 

) FILE WAS SUBMITTED USING THE 
: AS THE FIRST NON-COMMENT LINE 
"HE "JOB" SPECIFIER DID NOT MAT 
USER. EDIT THE COMMAND FI 

FILE WAS SUBMITTED USING THE JOB COMMAND THAT 
E, BUT THE USER-NAME 
CH THE USER-NAME nr 

LINE AS 
SPECICIED A^TER TH 
THE SUBMITTING 
USERNAME IN THE $$ JOB LINE TO THE USERNAME Oc 

OF 
LE AND CHANGE 
THE SUBMITTER. 

THE 

JC3 <EXTNAM> FOR <USERNAME>(<INTNAM>) <STATUS>. 

(YESSAGE) WILL BE OUTPUT BY THE BATCH MONITOR ANY TIME IT CHANGES 
THE STATUS OF A JOB (EXCEPT WHEN 
TO "WAITING"). <EXTNAM> IS THE 
<l'SERNAME> IS THE SUBMITTING USER< 

IT CHANGES A RESTARTED JOB BACK 
EXTERNAL NAME OF THE JOB* 
<INTNAM> IS THE INTERNAL NAME* 

AND <STATUS> IS EITHER "ABORTED" OR "COMPLETED" 

JOB NAME REGUIRED. 

(FATAL) THE OPTIONS -CHANGE* -CANCEL* -ABORT* 
-RELEASE ALL REQUIRE A 
RE-ENTER THE COMMAND 
-HOLD"* "JOB £10032 -ABORT"). 

AIM'JL* -LANLtL* " A b U K t * "Kb 

JOB IDENTIFIER (INTERNAL 0 
WITH THE JOB ID (EXAM 

AND -RESTART* -HOLD 
OR EXTERNAL NAME) 
PLES: "JOB C.J.OP 

JOB NOT F O U N D 

(FATAL) THE JOB REFERRED TO IN A JOB COMMAND SUCH AS -CHANGE* 
-CANCEL, -ABCRT, -RESTART* -HOLD OR -RELEASE, COULD NOT BE FOUND 
BY SEARCHING THE ACTIVE JOBS LIST. THIS 
THINGS! THAT NO JOB EXISTS WITH THAT 
HAVE THAT NAME ARE NOT ACTIVE JOBS (I.E. 

OR "THAT A J"08 EXISTS WITH THAT EXTERNAL 
THE REQUEST IS NOT THE SAME USER 

OULD MEAN ONE OF THREE 
NAME* THAT ALL JOBS THAT 
HAVE COMPLETED, ABORTED 

OR BEEN CANCELLED)* 
BUT THE USER MAKING 
ORIGINALLY SUBMITTED THE JOB 

NAME 
THAT 
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JCB QUEUES INITIALIZED. 

(RESPONSE) 
T ^ E C S D I F 

THIS IS 
OR C RSET 

OUTPUT BY THE *INIT DROGRAM WHEN IT IS RUN BY 
FILES IN THE 3ATCHQ UFD. IT MEANS THAT THE 

QUEUE AND EXECUTION DATA HAS BEEN ZEROED. 

JOB WILL BE RESTARTED. 

(MES 
rOR 
WHEN 
IS E 

SAGE) THIS 
<USERNAME: 
THE BATCH 

LIGIBLE FOi 

IS SENT TO 
>(<INTNAM>) 
MONITOR IS 
R RESTARTIN: 

THE S' 
ABORTi 
FIRST 
3, AND 

YSTEM CONSOLE 
:D/COMPLC 
START 
THAT 

'ED 
IT 

:TEDM 

UP. 
IS T̂-

A^TER A 
MESSAGE 
IT MEANS 
lERE^ORE 

"JOB <E 
IS SENT 

XTNAM> 
• ONLY 

THAT THE JOB 
BEING RESET 

TC THE WAITING STATE. IT GENERALLY 
RECOVERABLE FROM A SYSTEM SHUTDOWN. 

INDICATES THAT THE JOB WILL BE 

MULTIDLE JOBS WITH THIS NAME (USE INTERNAL NAME). 

(CATAL) REFERENCE WAS MADE TO A J03 USING AN EXTERNAL NAME IN 
THE JOB COMMAND? AND THERE WERE AT 
T^E USER MAKING THE REFERENCE THAT 

LEAST 2 SUCH 
WERE ACTIVE. 

J03S BELONGING TO 
THE INTERNAL NAME 

MUST BE USED IN THIS CASE. USE JOB -STATUS ALL TO DETERMINE THE 
INTERNAL AND EXTERNAL NAMES OF ALL JOBS BELONGING TO THE USER 
ISSUING THE COMMAND IN THE DATA3ASE. 

MULTIPLE OCCURANCE. 

(=ATAL) AN OPTION WAS SPECIFIED TWICE DURING JOB SUBMISSION OP JOB 
CHANGING (EXAMPLE: JOB C TEST -HOME HERE -HOME THERE) ON EITHER 
THE J03 OR $$ JOB LINE* BUT 
ONCE ON THE JOB LINE AND 
RESULT AND THE PARAMETER ON 

NOT BOTH (I.E. IF IT 
ONCE ON THE $$ JOB LINE, 
THE J03 LINE WILL TAKE 

IS SPECIFIED 
NO ERROR WILL 
PRECEDENCE). 

RE-ENTER THE COMMAND? BUT SPECIFY EACH OPTION ONLY ONCE. 

MULTIPLE PROCESSES ILLEGAL. 

(MESSAGE) AN ATTEMPT WAS MADE TO START UP A SECOND BATCH MONITOR. 
TWF MONITOR THAT SENT THIS MESSAGE WILL LOG OUT 

MUST BE ^IRST OPTION 

(FATAL) THE OPTIONS -CHANGE? -CANCEL? -ABORT, -RESTART? -STATUS? 
-DISPLAY, -HOLD AND -RELEASE MUST BE THE FIRST OPTION ON THE JOB" 
COMMAND LINE (AFTER A SOMETIMES 0DTIONAL JOB IDENTIFIER). USE THE 
JOB COMMAND SEVERAL TIMES TO PERFORM SEVERAL OPERATIONS. 
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NC ACTIVE JOBS [NAKED " <JOBNAME> " H 

(RESPONSE) WILL 
APPENDED TO IT, 

HAVE EITHER "FOR USER 
DEPENDING ON WHETHER 

<USERNAME>" OR 
OR NOT THE USER 

"IN SYSTEM" 
IS LOGGED IN 

AS SYSTEM. THIS MESSAGE IS TY3ED OUT BY A JOB -DISPLAY OP. -STATUS 
COMMAND, AND INDICATES THAT THERE ARE NO JOBS 3EL0NGING TO THAT 
USER THAT ARE WAITING, HELD, OR EXECUTING. IF USER IS SYSTEM, 
T^EN THERE ARE 
ENTIRE SYSTEM. 

NO JOBS THAT ARE WAITING, HELD OR EXECUTING IN THE 

THE TEXT IN 
WAS SPECIFIED 
OMITTED. 

BRACKETS ('NAME " <JOBNAME>"') IS OUTPUT IF A JOBNAME 
FOR THE -DISPLAY OR -STATUS COMMAND, OTHERWISE IT IS 

NO CONFIGURED QUEUES. 

(RESPONSE) A 
COMMANDS OR 

BATGEN INVOCATION USING STATUS OR DISPLAY 
OPTIONS ON THE BATGEN COMMAND LINE FOUND 

AS EITHER 
THAT THERE 

WERE NO DEFINED QUEUES. 

NC JOB CHANGES SPECIFIED. 

(FATAL) THE -CHANGE OPTION WAS GIVEN TO THE JOB COMMAND, BUT NC 
ACTUAL CHANGES WERE SPECIFIED ON THE 
CHANGES TO BE MADE AFTER THE -CHANGE OPTION 

:OMMAND LINE. SPECIFY 

NO JOBS [NAMED "<J08NAME> " ] 

(RESPONSE) WILL HAVE EITHER "rOR USER 
APPENDED TO IT, DEPENDING ON WHETHER 
AS SYSTEM. THIS MESSAGE IS TYPED OUT 

<USERNAME>" OR "IN SYSTEM" 
OR NOT THE USER IS LOGGED IN 
BY A JOB -DISPLAY ALL OR 

-STATUS ALL 
BELONGING TO 
IS SYSTEM). 

COMMAND, 
THAT USER 

AND INDIi 
(OR IN THE 

:ATES 
ENTIR 

THAT THERE ARE NO JOBS 
: BATCH SYSTEM IF THE USER 

THE TEXT IN 
WAS SPECIFIED 
OMITTED. 

BRACKETS ('NAME "<J03NA ME> " ») IS OUTPUT IF A JOBNAME 
FOR THE -DISPLAY OR -STATUS COMMAND, OTHERWISE IT IS 

NC LONGER EXECUTING 

(FATAL) A J03 -ABORT OR JOB -RESTART WAS PERFORMED ON A JOB THAT 
HAD EXECUTION STATUS, BUT BY THE TIME THE EXECUTION FILE WAS READ 
IN TO DETERMINE THE USER NUMBER OF THE PROCESS, IT HAD 
DISAPpEARED. IF THE MESSAGE "(JOB RESTARTED) "__H A D BEEN TYPED OUT, 
THEN THE " JOB WOULD BE RESTARTED. ALTHOUGH" THE OPERATION ITSELF 
WAS UNSUCCESSFUL, THE DESIRED RESULTS WERE ACHIEVED. 
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NC QUEUE AVAILABLE FOR JOB 

(FATAL) A J03 WAS SUBMITTED USING THE JOB COMMAND THAT DID NOT 
SPECIFY WHICH QUEUE THAT IT WAS TO BE SUBMITTED TO (NO -QUEUE 
OPTION), AND NO SUITABLE QUEUE COULD 5E -OUND. SUITABILITY ^OR A 
QUEUE INCLUDES CPU AND ELAPSED TIME LIMITS BEING WITHIN THE 
CONFINES OF THE QUEUE, QUEUE BEING BLOCKED, _ E_TC._ USE OF THE 
BATGEN -STATUS OR -DISPLAY COMMAND 
QUEUES AND THEIR STATUS IF THE 
READ-PERMITTED. 

MAY YIELD A LIST OF LEGAL 
FILE BATCHQ>BATDEF IS 

NC QUEUES WAVE WAITING OR HELD JOBS. 

(RESPONSE) 
QUEUES THAT 

A BATCH -DISPLAY COMMAND WAS ISSUED, AND THERE WERE NO 
HAD ANY WAITING OR HELD JOBS IN THEM. A QUEUE MAY 

HAVE ONE 
CONSIDERED 

EXECUTING 
A WAITING 

JOB IN IT, 
OR HELD JOB. 

BUT AN EXECUTING JOB IS NOT 

NO RECENT JOBS CNAMED "<J0BNAME>"3 

(RESPONSE) WILL 
APPENDED TO IT, 

HAVE EITHER "FOR USER 
DEPENDING ON WHETHER 

<USERNAME>" OR 
OR NOT THE USER 

"IN SYSTEM" 
IS LOGGED IN 

AS SYSTEM. THIS MESSAGE IS TYPED OUT BY A JOB -DISPLAY TODAY OR 
-STATUS TODAY COMMAND, AND INDICATES THAT THERE ARE NO JOBS 
BELONGING TO THAT USER (OR IN THE BATCH SYSTEM I c THE USER IS 
SYSTEM) THAT WERE SUBMITTED, INITIATED, ABORTED, COMPLETED OR 
CANCELLED TODAY. 

THE TEXT IN BRACKETS (*NAME »<JOBNAME>*" ) 
WAS SPECIFIED 
OMITTED. 

FOR THE -DISPLAY OR -STATUS 
I S_ 0_UTPJJT __I_F A J03NAME 
COMMAND, OTHERWISE IT IS 

NC RIGHT. MUST BE LOGGED IN AS SYSTEM 

(FATAL) EITHER THE BATCH COMMAND WAS USED TO START OR STOP THE 
MONITOR, OR A -HOLD OR -RELEASE OPERATION WAS ATTEMPTED USING THE 
JOB COMMAND, AND THE USE^ WAS NOT LOGGED .IN Aj; SYSTEM. 

NO RUNNING JOBS. 

(RESPONSE) A BATCH -DISPLAY COMMAND WAS ISSUED, AND THERE WERE NO 
JCBS THAT WERE CURRENTLY RUNNING. IT IS POSSIBLE FOR THERE TO 3E 
NO RUNNING JOBS AND TO HAVE J03S WAITING, HOWEVER, EVEN WHEN THE 
MONITOR IS RUNNING AND THERE ARE FREE PHANTOMS? THERE IS ALWAYS A 
SMALL AMOUNT Or TURNAROUND TIME BETWEEN THE SUBMITTAL OF A JOB AND 

THIS TYME IS ABOUT 20 
UP TO A MINUTE AND A 

THE EXECUTION OF 
SECONDS MAXIMUM, 
HALF. 

A JOB. ON NEW PARTITIONS, 
AND OLD PARTITIONS CAN TAKi 
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NOT AN ABSOLUTE TREENAME 

(PATAL) THE HOME UFD 
SUBMISSION USING THE 

SPECIFIED WITH 
JOB COMMAND (OR 

THE -HOME 
CHANGING OF 

OPTION DURING 
JOB PARAMETERS) 

WAS A RELATIVE TREENAME. I.E. IT BEGAN WITH "*>". RE-SUBMIT THE 
JOB* GIVING AN ABSOLUTE DATHNAME A-TER THE -HOME OPTION. 

NOT YOUR J03 

(FATAL) A REFERENCE 
THE JOB COMMAND, AND THE REFERENCED JOB 
MAKING THE REFERENCE. USE "JOB -STATUS 

WAS MADE TO A JOB USING AN-INTERNAL NAME IN 
DID NOT BELONG TO THE USER 
ALL" TO OBTAIN A LIST OF 

ALL JOBS BELONGING TO THE USER MAKING THE REQUEST. 

NLLL HOME UFD. 

(rATAL) THE HOME U^D SPECIFIED WITH THE -HOME OPTION DURING 
SLBMISSION USING THE JOB COMMAND (OR CHANGING OF 
WAS A NULL STRING. RE-SUBMIT THE JOB WITH AN 
AFTER THE -HOf/E OPTION. 

JOB PARAMETERS) 
ABSOLUTE PATHNAME 

OPERATOR START-UP. 

(MESSAGE) THE 
SYSTEM -START 

MONITOR HAS SEEN THE REQUEST 
COMMAND, AND IS NOW RUNNING. 

TO START VIA BATCH 

OPERATOR STOP. 

(MESSAGE) THE 
-STOP COMMAND. 

MONITOR RECEIVED A STOP REQUEST VIA A BATCH SYSTEM 
THE MONITOR WILL LOG OUT AFTER SENDING THIS 

MESSAGE. NOTE THAT THE MONITOR WILL RESPOND TO A STOP REQUEST 
EVEN IF IT HASN'T BEEN ISSUED THE BATCH SYSTEM -START REQUEST YET. 

OUT OF RANGE. 

(WARNING) WHILE IN BATGEN SUBCOMMAND MODE, A SUBCOMMAND WAS GIVEN 
WHICH EXPECTED A NUMERIC PARAMETER, BUT THE NUMBER WAS OUT Or 

RANGE FOR THAT SUBCOMMAND. THE RANGES ARE! 1 TO 126 FOR FUNIT, 0 
TO 9 FOR PRIORITY, 1 TO 99 FOR TIMESLICE, AND C TO 7 cOR RLEVEL. 
RE-ENTER THE SUBCOMMAND WITH THE CORRECT PARAMETER. NOTE THAT THE 
FLNIT ARGUMENT, WHIL E_NORMALLY LIMITED TO 126, MAY HAVE A SMALLER 
UPPER LIMIT, DEPENDING ON THE COLD-START " CONFIGURATION OF THE 
NUMBER OF AVAILABLE UNITS PER USER. 
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'LEASE FILE. 

(WARNING) A QUIT COMMAND 
AND THE ENVIRONMENT, HAD 

WAS ISSUED WHILE IN BATGEN COMMAND MODE, 
SEEN MODIFIED* SO THE QUESTION 

"ENVIRONMENT 
"NO". THIS 
ENVIRONMENT. 

MODIFIED, OK TO QUIT?" wAS ASKED, AND THE ANSWER WAS 
MESSAGE IS A REMINDER TO FILE OUT A MODIFIED 

DLEASE RETURN. 

(WARNING) A QUIT SUBCOMMAND WAS GIVEN WHILE IN 
MODE, AND BECAUSE THE QUEUE CHARACTERISTICS HAD 

3ATGEN SUBCOMMAND 
BEEN MODIFIED* THE 

QLESTION "QUEUE DEFINITION MODIrIED, OK TO QUIT?" WAS ASKED, AND 
THE RESPONSE WAS "NO". THIS MESSAGE IS A REMINDER THAT THE PROPER 
WAY TO LEAVE A SUBCOMMAND SESSION IS TO USE THE RETURN SUBCOMMAND. 

PLEASE STAND BY 

(RESPONSE) THIS MESSAGE AND OTHERS LIKE IT ("FILE IN USE, PLEASE 
STAND 5Y") WILL BE OUTPUT IF THE PROGRAM BEING RUN IS TRYING TO 
GAIN ACCESS TO A FILE THAT IS IN USE FOR MORE THAN 5 SECONDS. 
A'TER 20 SECONDS, THE "FILE IN USE..." MESSAGE WILL BE OUTPUT, 
AND A^TER 30 SECONDS, THE MESSAGE "TIMEOUT OF 30 SECONDS HAS 
OCCURREC" WILL BE OUTPUT AND THE PROGRAM WILL "GIVE UP". USUALLY 
T^IS WILL RESULT IN A FATAL ERROR, AS IT COULD INDICATE THAT 
SYSTEM SECURITY IS BROKEN. 

PLEASE WAIT. 

(RESPONSE) THIS MESSAGE ASKS THAT THE USER BE PATIENT 3ECAUSE THE 
PROGRAM HE IS RUNNING HAS BEEN LOCKING UP THE BATCH DATABASE TOO 
LONG AND IS NOWING ALLOW OTHER PROCESSES TO HAVE ACCESS TO IT. IT 
IS NOT A FATAL ERROR. IT GENERALLY ONLY IS OUTPUT WHEN A SYSTEM 
IS HEAVILY LOADED, OP WHEN THE CURRENT PROCESS HAS A VERY LOW 
PRIORITY AND DOES NOT RUN FREQUENTLY 

PROCESS NOT STARTED. 

(rATAL) BATCH SYSTEM -STOP OR BATCH 
ISSUED, BUT 
DESCRIPTION 

THE BATCH 
OF HOW TO 

MONITOR WAS NOT 
START THE BATCH 

SYSTEM -START COMMAND 
RUNNING. SEE 
MONITOR UP. 

WAS 
PE-T-571 FOR A 

QUEUE <NAME> ALREADY EXISTS (<STATUS>) 

(UARNING) AN ATTEMPT WAS MADE TO ADD A QUEUE WHICH ALREADY EXISTED 
WHILE IN BATGEN COMMAND MODE. THE <STATUS> REFERRED TO IS EITHER 
"BLOCKED" OR "UNBLOCKED". TO CHANGE THE QUEUE DEFINITION, USE THE 
MODIFY SUBCOMMAND. 
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QLEUE <NAME> DELETED. 

(MESSAGE) THE QUEUE REFERRED TO WAS FLAGGED FOR DELETION IN THE 
BATDEF FILE* AND HAS JUST BEEN DELETED BY THE BATCH MONITOR* 
BECAUSE THERE ARE NO LONGER ANY WAITING* HELD OR EXECUTING JOBS IN 
THAT QUEUE. 

QLEUE <NAME> FLAGGED FQR DELETION. 

(WARNING) AN ATTEMPT WAS MADE TO ADD OR DELETE A QUEUE WHICH HAD 
ALREADY BEEN DELETED* BUT WAS STILL FLAGGED rOR DELETION WHILE IN 
BATGEN COMMAND MODE. TO ALLOW THE QUEUE TO DISAPPEAR, FILE OUT 
THE BATDEF FILE, AND IT WILL DISAPPEAR WHEN THERE ARE NO MORE 
WAITING, HELD 
ADDED AGAIN. 

OR EXECUTING JOBS IN THAT QUEUE...THEN IT CAN BE 

QUEUE BLOCKED 

(FATAL) THE GUEUE REFERRED TO BY 
SUBMISSION IS CURRENTLY BLOCKED TO 
LATER* OR USE ANOTHER QUEUE. 

A -QUEUE OPTION 
NEW SUBMISSIONS. 

DURING JOB 
TRY IT AGAIN 

QUEUE DEFINITION MODIFIED, OK TO QUIT? 

IN BATGEN 
QUEUE BEING 

(QUERY) A QUIT SUBCOMMAND WAS GIVEN WHILE 
MODE, AND THE CHARACTERISTICS OF THE _ 
MODIFY'ED HAVE BEEN CHANGED. LEGAL ANSWERS TO THIS 
"YES", "NO" AND "OK". HITTING RETURN ALSO CAUSES 

SUBCOMMAND 
ADDED OR 

QUESTION ARE 
THE QUIT TO BE 

TAKEN "YES") 

QUEUE DELETED. 

(FATAL) THE QUEUE THAT THE JOB WAS BEING SUBMITTED TO 
Wt-E N IT W AS _ F I_R SJ C HE CK E_D 0 U T_, 3 _UT BY THE TIME THE 
HAD BEEN COPIED" ANb_SOME OTHER' ACTIVITIES HAD TAKEN PLACE, 
QUEUE WAD BEEN DELETEC. THE JOB SHOULD BE RESUBMITTED 
DIFFERENT QUEUE. 

WAS PRESENT 
COMMAND FILE 

THE 
TO A 

QUEUE DOES NOT EXIST. 

(CATAL) THE 
(OPTIONAL) 

-QUEUE OPTION ON THE JOB COMMAND LINE OR THE 
$$ JOS LINE REFERRED TO A QUEUE THAT EITHER DID NOT 

EXIST OR WAS IN THE PROCESS OF BEING DELETED ("FLAGGED FOR 
DELETION"). THE BATGEN -STATUS OR -DISPLAY COMMAND SHOULD PROVIDE 
A LIST OF CURRENTL Y_ A V A_I_L A 3LE QUEUES AND THEIR STATUS* IF THE FILE 
THAT DEFINES QUEUES IS ACCESSIBLE BY USERS (I.E. READ-PERMITTED 
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FOR NON-OWNERS OF THE BATCHQ UFD). 

QLEUE FULL. 

(FATAL) THERE ARE ALREADY 10*000 J03S 
IN THE QUEUE THAT THE JOB IS 3EING 

(WHETHER ACTIVE OR INACTIVE) 
SUBMITTED TO BY THE JOB 

COMMAND. THE QUEUE MUST BE DELETED AND RE-CREATED BEFORE MORE 
JOBS CAN BE SUBMITTED TO IT. THE SYSTEM ADMINISTRATOR SHOULD BE 
ASKED TO DO THIS. MEANWHILE* I- ANY OTHER QUEUES ARE AVAILABLE* 
THEY CAN BE USED INSTEAD BY THE USER. 

PEGISTER SETTING. 

(rATAL) REGISTER SETTINGS ARE ILLEGAL IN THE BATCH SUBSYSTEM 
(EXCEPT AS PART OF A SUBMITTED COMMAND FILE) 
COMMAND LINE BUT WITHOUT THE REGISTER SETTING. 

RE-ENTER THE 

DEMOVEC <QUEUE-NAME> FROM BATDEF 

(MESSAGE) THIS MESSAGE IS SENT TO THE SYSTEM CONSOLE WHEN THE 
BATCH MONITOR FINDS A QUEUE IN THE BATDEF FILE THAT IS FLAGGED FOR 
DELETION, BUT HAS NEVER HAD A JOB SUBMITTED TO IT. IT INDICATES 
THAT IT HAS 
WAS LOST AS 

DELETED THE 
A RESULT. 

QUEUE FROM BATDEF, BUT THAT NO J03 DATA 

SEARCHING FOR FREE COMMAND FILE, PLEASE STAND BY. 

(RESPONSE) THIS AND OT-ER MESSAGES LIKE "QUEUE IS IN HEAVY 
USE...PLEASE STAND BY" MEAN THAT MANY USERS ARE SUBMITTING COMMAND 
rILES AT ONCE. THE SITUATION SHOULD RESOLVE ITSELF IN A SHORT 
AMOUNT OF TIME. 

SPECIFIED VALUE IS OUT OF RANGE. 

(FATAL) THE -CPTIME OR -ETIME OPTION SPECIFIED DURING JOB 
SUBMISSION OR A -CHANGE 
ALLOWED BY THE QUEUE TO 
WILL 3E PRECEDED BY 

OPERATION 
WHICH THE 
A MESSAGE 

IS GREATER THAN THE MAXIMUM 
JOB WAS SUBMITTED. THIS MESSAGE 
INDICATING THE MAXIMUM LIMIT FOR 

THAT QUEUE ("CDU LIMIT IS XX" OR "ELAPSED TIME LIMIT IS XX"). 
THE LIMITS CANNOT 3E LOWERED AND THE JOB SUCCESSFULLY RUN, 
TRY A QLEUE WITH HIGHER LIMITS. 

IF 
THEN 

START-U3 REQUEST ISSUED. 

(RESPONSE) THE BATCH SYSTEM -START COMMAND HAS RESULTED IN THE 
BATCH MONITOR BEING REQUESTED TO START UP. THE MONITOR SHOULD 
EITHER RESPOND WITH "OPERATOR START-UP" WITHIN 10 SECONDS, IF 
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IT HAS ALREADY BEEN STARTED UD, A "START-UP REQUEST PREVIOUSLY 
DROCES3£D." MESSAGE SHOULD BE SENT WITHIN A MINUTE AND A HALF. 

START-UP REQUEST PREVIOUSLY PROCESSED. 

(MESSAGE) THE MONITOR RECEIVED A START-UP REQUEST VIA A BATCH 
SYSTEM -START COMMAND, BUT IT HAD ALREADY BEEN STARTED. 
MESSAGE IS JUST A REMINDER, NOT A rATAL ERROR. 

THIS 

STOP REQUEST ISSUED. 

(RESPONSE) THE BATCH SYSTEM -STOP COMMAND HAS RESULTED IN THE 
BATCH MONITOR BEING REQUESTED TO STOP. WITHIN A MINUTE AND A 
HALF, THE MONITOR SHOULD SEND AN "OPERATOR STOP" MESSAGE TO THE 
SYSTEM CONSOLE AND LOG OUT. 

SYNTAX ERROR. REGISTER SETTINGS ARE ILLEGAL 

(WARNING) THIS MESSAGE IS OUTPUT I 
REGISTER SETTING IS FOUND INSTEAD. 
WITHOUT REGISTER SETTINGS. 

END-OF-LINE IS EXPECTED AND A 
RE-ENTER THE COMMAND, BUT 

SYSTEM TIME MUST BE SET FIRST. 

(FATAL) IS OUTPUT WHEN A BATCH, BATGEN OR JOB COMMAND IS ISSUED 
FROM THE SYSTEM CONSOLE BEFORE THE SYSTEM DATE AND TIME ARE SET. 
NO PART 0? THE BATCH SYSTEM CAM BE RUN UNTIL THE SYSTEM TIME IS 
SET USING THE SETIME COMMAND ^ROM THE SYSTEM 
EXCEPTION IS THE BATCH MONITOR, WHICH WILL WAIT 

CONSOLE. THE 
FOR THE SYSTEM 

TIME AND DATE TO BE SET BEFORE IT DOES ANYTHING ELSE. 

THIS JOB CANNOT BE RESTARTED. 

(RESPONSE) OUTPUT BY A JC3 -DISPLAY COMMAND IF THE JOB BEING 
DISPLAYED HAS HAD A JOB -CANCEL DONE TO IT WHILE IT WAS EXECUTING, 
OP WAS SUBMITTED' WITH THE -RESTART NO OPTION. ANY -RESTARTS DONE 
TO THE JOB WILL ABORT THE JOB (IF THEY SUCCEED), BUT THE JOB WILL 
NOT BE RESTARTED. 

THIS JOB WILL BE RESTARTED. 

(RESPONSE) OUTPUT 
DISPLAYED HAS HAD A 

BY A JOB -DISPLAY COMMAND IF THE JOB BEING 
_ JOB -RESTART DONE TO IT, BUT IT HAS NOT YET 

ABORTED OR COMPLETED AND IS STILL EXECUTING. WHEN THE MONITOR 
SEES THAT THE JOB HAS ABORTED/COMPLETED, IT WILL RETURN THE JOB TO 
THE "WAITING" STATE. 
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TOO M A W OPTIONS. 

(-ATAL) AT LEAST TWO OPTIONS WERE ENTERED THAT CONFLICTED WITH 
EACH OTHER, SUCH AS JOB -DISPLAY -CHANGE OR J03 CTEST -ABORT 
-CANCEL. USE 
OPERATIONS. 

SEPARATE JOB COMMANDS TO PERFORM SEPARATE 

TOO MANY QUEUES. 

(WARNING) AN ATTEMPT WAS MADE TO ADD A QUEUE 
ALREADY SIX QUEUES (BLOCKED* UNBLOCKED OR FLAGGED 
DEFINED, USING THE ADD COMMAND IN 3ATGEN7 

WHEN THERE WERE 
FOR DELETION) 

UNKNOWN COMMAND. 

(WARNING) A COMMAND WAS ENTERED 
WAS UNRECOGNIZED. THE USER WILL 

WHILE IN BATGEN COMMAND MODE THAT 
BE LECT IN BATGEN COMMAND MODE 

AND THE ERRONEOUS LINE WILL BE THROWN AWAY 

UNKNOWN OPTION. 

(PATAL) AN OPTION WAS ENTERED TO THE BATCH OR JOB COMMAND THAT WAS 
NOT RECOGNIZED. 

UNKNOWN QUEUE NAME. 

(WARNING) A COMMAND ENTERED WHILE IN BATGEN COMMAND MODE REFERRED 
TO A QUEUE THAT EITHER DID NOT 
3Y THE DELETE COMMAND. 

EXIST OR WAS "^LAGGED -OR DELETION 

UNKNOWN SUBCOMMAND. 

(WARNING) WHILE 
W^ICH WAS NOT 
MODE. 

IN BATGEN SUBCOMMAND MODE, A SUBCOMMAND 
RECOGNIZED. THE USER WILL BE LEFT IN 

WAS GIVEN 
SUBCOMMAND 

UNRECOGNIZED OPTION. 

(FATAL) BATGEN WAS INVOKED WITH AN OPTION ON THE COMMAND LINE THAT 
WAS NOT RECOGNIZED. THE ONLY LEGAL OPTIONS ARE -STATUS AND 
-DISPLAY. 

WAITING FOR BATCH SYSTEM -START. 

(MESSAGE) THIS MESSAGE IS OUTPUT WHEN THE BATCH MONITOR IS STARTED 
UP, AND AFTER IT HAS DETERMINED THAT THE SYSTEM DATE AND TIME HAVE 
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BEEN SET. IT SERVES AS A REMINDER FOR THE OPERATOR TO ISSUE THE 
BATCH SYSTEM -START COMMAND. IT IS ASSUMED THAT THE MONITOR HAS 
ALREADY BEEN CHAFED TO THE APPROPRIATE LEVELS WHEN THIS COMMAND IS 
ISSUED. 

WARNING: JOBS ARE NOT BEING PROCESSED AT THIS TIME. 

(RESPONSE) 
RUNNING, SO 

THIS MESSAGE 
ANY SUBMITTED 

MEANS THAT 
JOBS WILL NOT 

THE BATCH 
BE EXECUTED 

MONITOR 
UNTIL 

IS 
IT 

NOT 
T C 

START UP. THE OPERATION 
PERFORMED. NOTE THAT IF THE 
SYSTEM IS SHUT DOWN WITHOUT 

THAT THE USER REQUESTED WILL STILL 3E 
MONITOR IS FORCED-LOGGED OUT, OR THE 
THE MONITOR LOGGING ITSELF OUT, THERE 

MAY BE A DATABASE PROBLEM AS A RESULT. 
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ADMINISTRATOR'S GUIDE TO REVISION 17 BATCH 

DATE 

TO: 

FROM: 

SUBJECT : ADMINISTRATOR'S GUIDE TO REVISION 17 BATCH 

REFERENCE 

ABSTRACT 

THIS DOCUMENT IS A GUIDE TO THE SYSTEM ADMINISTRATOR WHO WANTS TO 
INSTALL REVISION 17 BATCH. IT EXPLAINS THE FILE STRUCTURE OF THE 
SUBSYSTEM, EXPLAINS THE PROCEDURE FOR STARfING UP THE BATCH SUBSYSTEM, 
AND SHOWS HOW TO CLEAN UP AFTER BATCH 
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I. f,ILE_SYSIEW_SI£U£lURE 

FILES IN THE BATCH SUBSYSTEM 

THE BATCH SYSTEM DIRECTLY INVOLVES i TOP-LEVEL UFDS ON EACH SYSTEM. 
THESE ARE CMDNCQ, BATCH, AND BATCHQ. CMDNCQ IS USED TO HOLD ONLY THE 
COMMANDS (SS, BATCH, BATGEN AND JOB) THEMSELVES. 8ATCH CONTAINS THE 
SOURCE CODE (FORTRAN WITH SOME PMA) FOR THE 3ATCH SUBSYSTEM INCLUDING 
THE COMMAND FILES NECESSARY TO BUILD AND INSTALL ITSELF. BATCHQ 
CONTAINS THE COMMAND FILES USED TO INITIALIZE THE BATCH DATABASE (WHICH 
WILL ALSO RESIDE IN BATCHQ). 

HERE IS A LIST OF AIL FILES INVOLVING THE BATCH SUBSYSTEM: 

UFD CMDNCQ: 

$$ THE m COMMAND (SIMPLY EXITS WHEN INVOKED). 
PATCH THE BATCH COMMAND (STATUS AND MODIFICATION OF PROCESSES) 
RATGEN THE BATGEN COMMAND (STATUS AND MODIFICATION OF QUEUES). 
JOB THE JOB COMMAND (STATUS AND MODIFICATION OF JOBS). 

UFD BATCH: 

$$ THE SOURCE CODE (FTN) FOR THE $$ COMMAND 
BATCH THF SOURCE CODE (FTN) FOR THE BATCH COMMAND. 
BATGEN THE SOURCE CODE (FTN) FOR THE BATGEN COMMAND. 
FIXBAT THE SOURCE CODE. (FTN) FOR THE *FIXBAT PROGRAM 
1NIT THE SOURCE CODE (FTN) FOR THE *IN1T PROGRAM. 
JOB THE SOURCE CODE (FTN) FOR THE JOB COMMAND. 
MONITR THE SOURCE CODE (FTN) FOR THE *MONITR PROGRAM. 
P*LIBF THE SOURCE CODE (FTN) FOR COMMON SUBROUTINES. 
BSLIBP THE SOURCE CODE (PMA) FOR COMMON SUBROUTINES. 
6SC0MN FORTRAN SINSERT FILE FOR COMMON DATA. 
BSEXFC FORTRAN ^INSERT FILE FOR EXECUTION STATUS FILE. 
BSJOBS FORTRAN SINSERT FILE FOR JOB QUEUE ENTRY DEFINITION. 
BSKEYS FORTRAN SINSERT FILE FOR COMMON DECLARATIONS. 
8SQC0M FORTRAN SINSERT FILE FOR COMMON QUEUE-HANDLING DATA. 
BSQSTA FORTRAN SINSERT FILE FOR QUEUE STATUS FILE DEFINITION 
BSQUEU FORTRAN SINSERT FILE FOR BATDEF FILE DEFINITION. 
C_BATCH.COMMAND FILE TO BUILD AND INSTALL THE BATCH SUBSYSTEM. 
C_LIST COMMAND FILE TO GENERATE A LISTING OF THE BATCH SUBSYSTEM. 

UFD BATCHQ: 

C BDIF COMMAND FILE TO INITIALIZE ENTIRE BATCH DATABASE. 
C_RSET 
PH_GO 

* *MONITR 

COMMAND FILE TO INITIALIZE RATCH J 03 QUEUES (NOT BATDEF) 
PHANTOM FILE RUN BY BATCH MONITOR. 
RUN-FILE IMAGE OF BATCH MONITOR. 

* * F I X P A T 
* * I N I T 
$ V A L I D . 

P R O G R A M TO 
P R O G R A M TO 
D E T E R M I N E S 

FIX B A T C H D A T A B A S E U P . 
I N I T I A L I Z E Q U E U E AND E X E C U T 
V A L I D I T Y OF B A T C H D A T A B A S E . 

F I L E S . 

$ C I F 1 L E ( S U B - U F D ) C O N T A I N S C O M M A N D F I L E S A W A I T I N G E X E C U T I O N 

P A G E 
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Q.CTRL (SUB-UFD) CONTAINS QUEUE CONTROL FILES WITH JOB DATA 
$ QUEUE CONTAINS CURRENT 
$ EXE CUT CONTAINS INFO ON 
U BATDEF PATCH DEFINITION 

QUEUE INFO iff JOBS WAITING, ETC.) 
CURRENTLY EXECUTING JOBS. 
FILE (ENVIRONMENT). 

THE SPECIAL 
MEANINGS: 

SYMBOLS IN FRONT OF THE FILENAMES HAVE THE FOLLOWING 

S 
- GENERATED RY THE 
- GENERATED BY THE 

BATCH>C_BATCH COMMAND FILE 
C RSET AND C BDIF FILES. 

it - GENERATED BY THE C BDIF FILF ONLY (USING BAT6EN) 

R. BUILDING THE BATCH SUBSYSTEM 

TO BUILD (OR RE-BUILD) THE BATCH SUBSYSTEM, ATTACH 10 THE BATCH UFD AND 
INVOKE THE COMMAND FILE C BATCH AS FOLLOWS: 

OK, ATTACH BATCH 
OK, COMINPUT C BATCH 

THLS COMMAND FILE WILL COMPILE, ASSEMBLE, LOAD AND INSTALL ALL OF THE 
FILES MARKED WITH AN ASTERISK <"*'•) IN THE ABOVE LIST, DELETING 
TEMPORARY FILES, BINARIES, RUN-FILES, ETC. THAT IT GENERATED IN THE 
BAT CH UFD. 

AFTER THE C_BATCH COMMAND FILE IS FINISHED, ATTACH TO THE BATCHQ UFD 
AND INVOKE THE C BDIF FILE AS FOLLOWS: 

OK, ATTACH BATCHQ <OWNER-PASSWORD> 
OK, CLOSE ALL 
OK, COMINPUT C BDI F 

MTU. THIS COMMAND 
TIME HAVE BEEN SET 

FILE CANNOT BE EXECUTED UNLESS THE SYSTEM 
VIA THE OPERATOR SETIME COMMAND. 

DATE AND 

THIS COMMAND FILE WILL FIRST MAKE SURE THAT THE BATCH MONITOR IS NOT 
RUNNING (IF IT IS, LOG IT OUT, AND THEN TRY THE C_BDIF FILE AGAIN), 
THEN USE FUTIL TO TRBDELETE THE C I U L E AND Q.CTRL SUB-UFDS, THEN IT 
WILL RE-CREATE THEM, DELETE ALL TSXXXX FILES IN BATCHQ, DELETE THE 
BATDEF, QUEUE AND EXECUT FILES, RUN *INIT TO RE-CREATE EMPTY QUEUE AND 
EXECUT FILES, THEN RUN BATGEN TO GENERATE AN EMPTY BATDEF FILE. 

THF TWO NON-FATAL ERROR MESSAGES "FILE IN USE. IN.USE" FROM FUTIL AND 
"NOT FOUND. BATDEF" FROM BATGEN ARE EXPECTED AND ARE TO BE IGNORED. 

WHEN IT FINISHES WITH THIS, IT WILL CREATE A FILE CALLED "VALID." 
WHICH INDICATES THAT THE BATCH DATABASE IS VALID SIMPLY BY EXISTING. 
IF THIS FILE IS DELETED BY ANYONE OR ANY PROGRAM (INCLUDING BATCH 
PROGRAMS TO INDICATE AN INVALID DATABASE), THE C_BDIF OR C_PSET FILES 
SHOULD PE USED AGAIN TO RE-1N IT IALI IE THE DATABASE, IF *F1XBAT FAILS IN 
THE ATTEMPT (SEE PE-T-622) 
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IF THE BATDEF FILE ALREADY CONTAINS USEFUL INFORMATION, AND IT IS NOT 
DE5IREABLE TO HAVE THAT INFORMATION DESTROYED 3Y C_BDIF, THE COMMAND 
FILE C RSET (RESET JOB QUFL'ES) CAN BF USED INSTEAD. IT BEHAVES EXACTLY 
L K E C_BDIF, EXCEPT THAT IT LEAVTS BATDEF INTACT. 

AFTER EITHER OF THESE FILES HAVF BEEN EXECUTED (ASSUMING BATDEF IS 
VALID IF C 
INSTALLED. 

RSET WAS U S E D ) , THE BATCH SUBSYSTEM IS NOW BUILT AND FULLY 

SECTION II IS A REFERENCE TO A DOCUMENT THAT EXPLAINS HOW TO DEFINE 
QUEUES USING THE BATGEN COMMAND. ONCE THIS IS ACCOMPLISHED, SECTION 
III IS THE NEXT ONE TO REFFRENCE (RUNNING THE BATCH MONITOR). 

C. CHANGING_PASSWORDS 

SOME INSTALLATIONS MAY CHOOSE TO INCREASE SECURITY WITHIN THE BATCH 
SUBSYSTEM, AS IT CAN BE USED FOR POTENTIALLY EVIL PURPOSES (SUCH AS 
LOGGING A PHANTOM IN UNDER SOMEONE ELSE'S LOG IN-NAME). 

TO DO THIS, OWNER PASSWORDS SHOULD BE GIVLN TO BATCHQ, BATCH, AND 
CMDNCO. 

HOWEVER, SINCE THE BATCH SUBSYSTEM NEEDS ACCESS TO 
SU3-UFDS, IT MUST KNOW THE BATCHQ PASSWORD. TO 
PASSWORD, DO THE FOLLOWING: 

BATCHQ AND ITS 
GIVE IT THE NEW 

OK, A H A CH_B A JCri_<OWNERr PASS WORD > 

OK* £P-BILIB£ 
EDIT 
nND__C__AICHiB 
C ATCHSB, BATCH, JCB, »i/?Q/79 
LQCATE_BAIPASii? 

INTEGER BATPAS(3),0PASS(^),NPASS(3),LSTNAM(1?) 
DATA B A T P A S / ' < O L D - P A S S W O R D > ' / 

CHANGE./^f i tD^PASSWORD^/^NFW^PASSWORD^/ 
DATA B A T P A S / T < N E W - P A S S W O R D > » / 

F I L E 

OK, 

NOTE THAT THE NEW PASSWORD MUST BF EXACTLY SIX CHARACTERS LONG 
(INCLUDING TRAILING BLANKS). 

AFTER THIS CHANGE HAS BEEN MADE, FOLLOW THE PROCEDURE FOR BUILDING THE 
BATCH SUBSYSTEM DESCRIBED ABOVE IN SECTION 1.8. 

AFTER BUILDING THE BATCH SUBSYSTEM, THE PASSWORD SHOULD THEN BE SET IN~ 
THE BATCHQ UFD TO <NEW-PASSWORD>. THEN, ATTACH DOWN TO THE CIFILE AND 
Q.CTRL SUB-UFDS AND SET ANY RANDOM PASSWORDS I.M THEM (THESE SUB-UFDS 
ARE WHERE THE REAL SENSITIVE INFORMATION EXISTS), SO THAT USERS WILL 
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NOT BE ABLE TO ATTACH DOWN TO THEM AS OWNERS. 

AT THIS POINT, PROTECT THE PH_GO AND *FIXBAT FILES IN BATCHQ TO "7 1" 
PROTECTION,. BECAUSE PH_GO IS REFERENCED AS A NON-OWNER WHEN THE PATCH 
MOMITOR IS STARTED UP, AND THE FIRST THING IT DOES IS RUN 
BATCKQ>*FIXBAT. THE *FIXBAT PROGRAM WILL ATTACH TO BATCHQ AS AN OWNER 
(SINCE IT KNOWS THE PASSWORD), BUT ONLY IF THE USER IS LOGGED IN AS 
"SYSTEM", AND WAS SPAWNED AS A PHANTOM FROM THE SYSTEM CONSOLE (I.E. 
HAS PRIVILEGES). SEE PE-T-622 FOR DETAILS. 

THE BATCH 
SU3-UFDS, 
TO BATCHQ 

SUBSYSTEM DOES NOT 
SINCE IT CAN GET 
AS AN OWNER. 

NEED TO KNOW THE PASSWORDS OF THESE 
THEM (AND ALWAYS DOES) WHEN IT IS ATTACHED 

NOTE THAT INVOKING THE C_RSET OR C_BDIF FILES WILL RE-CREATE 
AND CIFILE SUB-UFDS, WHICH RESETS THEIR PASSWORDS TO BLANKS. 

THE Q. CTRL 
WHENEVER 

THESE COMMAND FILES ARE 
THE SYSTEM ADMINISTRATOR. 

RUN, THE SUB-UFDS SHOULD BE RE-PASSWORDED BY 

THE BATCH UFD SHOULD ALSO BE PASSWORDED SO THAT USERS WHO UNDERSTAND 
THE BATCH SUBSYSTEM (OR WHO HAVE READ THIS DOCUMENT) MAY NOT LOOK AT 
THE BSLIBF FILE TO DETFRMINE THE PASSWORD. NO SOFTWARE NEEDS TO KNOW 
THE BATCH PASSWORD. 
IS NOT A REQUIREMENT. 

CMDNCO SHOULD ALSO HAVE A PASSWORD, ALTHOUGH THIS 

ONCE BATCHQ IS PASSWORDED, THE C_BATCH COMMAND FILE WILL NO LONGER 
WORK. IF TT IS DESIRED TO RE-BUILD THE BATCH SUBSYSTEM, EITHER REMOVE 
THE BATCHQ PASSWORD OR ENCODE TT IN THE C.BATCH FILE WHENEVER IT 
REFERENCES BATCHQ (IT ONLY DOES SO ONCE, AFTER A FUTIL COMMAND). 

II- £EFININ6_THE_BATCH_ENVIR0NMENT_-_™ 

PLEASE REFERENCE SECTION 3 CF PE~T-r>84, "A BATCH SUBSTSTEM FOR PRIMOS", 
FOR A DESCRIPTION OF THE RATGEN COMMAND AND IT USE. 

III. RUNNING THE BATCH MONITOR 

A- INIIIAIING_THE_BAICH_M0NIIQR 

TO SPAWN THE BATCH MONITOR, ENTER THE COMMAND 

OK, PHANTOM BATCHQ>PH GO 

FROM THE SYSTEM CONSOLE. 

THIS FILE WILL RUN THE 
THE BATCH DATABASE (AND 
FOR DETAILS), THEN WHEN 

BATCHQ>*FIXBAT PROGRAM TO FIX ANY PROBLEMS WITH 
OPTIONALLY DELETE OLD JOB ENTRIES, SEE PE-T-622 
IT FINISHES THAT, THE *MONITR PROGRAM WILL BE 

RU^, WHICH WILL SEND THE FOLLOWING MESSAGE TO THE SYSTEM CONSOLE: 
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*BATCH* WAITING FOR BATCH SYSTEM -START. 

AT THIS POINT, THE BATCH MONITOR SHOULD BE CHAPED TO THE APPROPRIATE 
LEVELS. 

THESE LEVELS REFER TO THE "RLEVEL" AND THE " T U C S L I C E " THAT ARE VALUES 
RELATED TO QUEUE DEFINITION USING THE BATGEN COMMAND. 

THE FORMAT OF THE CHAP COMMAND IS: 

CHAP -<USER-NUMBER> <RLEVEL> <TIMESLICE> 

WHERE <USER-NUMBER> IS THE DECIMAL USER-NUMBER OF THE PHANTOM SPAWNED, 
<RLEVEL> IS A NUMBER FROM Q TO~3"wHERE 1 IS THE INITIAL VALUE, Q IS 
THE LOWEST, AND 3 IS THE HIGHEST, AND <TIMESLICE> IS THE OCTAL 
TIMESLICE OF THE PROCESS IN TENTHS OF A SECOND. 

WHEN A PROCESS IS SPAWNED FROM A PARTICULAR QUEUE IT INITIALLY IS 
GIVEN THE SAME 
MOMITOR, HAS AT 

RLFVEL AND TIMESLICE THAT ITS SPAWNER, 
THE TIME OF THE SPAWNING. IT *'ILL SHORTLY 

LOVER ITS RLEVEL BY THE "DELTA-RLEVEL" VALUE SPECIFIED IN 

THE BATCH 
THEREAFTER 
THE RLEVEL 

SUBCOMMAND OF BATGEN FOR THAT PARTICULAR QUEUE (SEE PE- T - 5 8 4 ) , AND SET 
1T5 TIMESLICE TO EITHER THE VALUE GIVEN IN THE BATGEN TIMESLICE 
SUBCOMMAND FOR THAT QUFUE QR THE TIMESLICE IT ALREADY HAS, WHICHEVER IS 
SMALLER. 

THEREFORE, THE RLEVFL OF THE BATCH MONITOR REPRESENTS THE HIGHESJ 
RLEVEL THAT ANY BATCH JOBS ON THE SYSTEM WILL EVER RUN AT (ALTHOUGH 
THIS SHOULD BE AT LEAST 1 TO ALLOW SPEEDY DISPATCHING OF J O B S ) , AND THE 
TIMESLICE SHOULD ALSO BE THE HIGHES.I TIMESLICE EVER USED BY ANY JOB 
(THE MINIMUM SHOULD BE 20 DECIMAL, OR 2 SECONDS, WHICH IS 24 OCTA L ) . 

ALL DELTA-RLEVELS IN THE BATDEF FILE GENERATED BY BATGEN KEY OFF OF THE 
ACTUAL RLEVEL OF THE "MONITOR; THEREFORE, THE MONITOR'S RLEVEL WHILE 
RUMNING SHOULD BE DECIDED BEFORE THE DELTA-RLEVELS ARE CHANGED, AS ONE 
SET WILL AFFECT THE OTHER. 

AN EXAMPLE CONFIGURATION MIGHT BE: 

Q U E U £ D EFAULT DELTA-RLEVEL=2, TIMESLICE=2B 
QUEUE BACKGROUND DELTA-RLEVEL=3, TlMESLlCE-50 
QUTUE EXPRESS DELTA-RLFV EL=1, TIKESLICE=1 

NOTE THAT THFSE TIMESLICE VALUES ARE ALL IN DECIMAL 
REPRESENTATION. . .THE ONLY PLACE THAT A TIMESLICE IS REPRESENTED AS AN 
OCT/>L NUMBER IS IN THE CHAP COMMAND. 
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THE OPERATOR WOULD PROBABLY ENTER THE COMMAND: 

OK, CHAP -60_3_62 /* OCTAL TIMESLICE. 

FROM THE SYSTEM CONSOLE AFTER SPAWNING THE PHANTOM. JOBS THAT WERE RUN 
FROM THOSE QUEUES WOULD RUN WITH THE FOLLOWING VALUES: 

QUEUE DEFAULT RLEVEL=1, TIMESLICE=20 (NORMAL USER) 
QUEUE BACKGROUND RLEVEL=0, TIMESLICE=50 (LONG JOBS) 
QUEUE EXPRESS RLEVFL=2, TIMESLICE=1 (SHORT IMPORTANT JOBS) 

NOTE THAT THE BATCH MONITOR WAS CHAPED UP ONE RLEVEL HIGHER THAN 
NECESSARY.. .THIS HELPS ELIMINATF ANY PROBLEMS HAVING TO DO WITH A BATCH 
J03 TYING UP THE CPU SO THAT THE MONITOR CAN'T RUN FAST ENOUGH. IN 
GENERAL, THIS SHOULD NOT BE A PROBLEM, RUT IT COULD HAPPEN. 

THE T1MESLICES WERE LOWERED FOR THE "FASTER" JOBS 10 PREVENT THEM FROM 
TYING UP THE CPU FOR TOO LONG, AND THEY WERE RAISED FOR THE "SLOWER" 
J03 TO GUARANTEE THEM HAVING A REASONABLE AMOUNT OF CPU TIME. 

B. IELLING_THE_BAICH_MQNIIOR..Ifi_£TARI_L«P 

AFTER THE CHAP COMMAND HAS BEEN ISSUED, THE. MONITOR MUST BE INFORMED 
THAT EVERYTHING IS "READY" FOR IT TO BEGIN P R O C E S S I N G . THIS IS DONE 
WITH THE BATCH COMMAND AS FOLLOWS: 

BATCH SYSTEM -START 

THE PROGRAM SHOULD R E S P O N D : 

START-UP R E Q U E S T I S S U E D . 

IF IT D^OES NOTT THEN THT MONITOR IS EITHER N O T ~ R U N N I N G , ALREADY 
STARTED-UP, OR JUST SPAWNED AND NOT READY FOR S T A R T - U P . IN THE THIRD 
CASE, WAIT FOR THE "*8ATCH* WAITING FOR BATCH S Y S T E M - S T A R T " MESSAGE TO 
BE SENT TO THE SYSTEM C O N S O L E , AND TRY THE COMMAND A G A I N . 

WHEN THE BATCH MONITOR RECEIVES THE START-UP R E Q U E S T , IT WILL SEND A 
MESSAGE TO THE SYSTEM CONSOLE SAYING: 

*BATCH* OPERATOR S T A R T - U P . 

MEANING THAT IT HAS STARTED RUNNING IF IT SENDS A MESSAGE SAYING: 

*BATCH* START-UP REQUEST PREVIOUSLY PROCESSED. 

THEN A BATCH SYSTEM -START COMMAND HAD ALREADY BEEN ISSUED TO IT. 
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C. MONITORING THE BATCH MONITOR 

TO DETERMINE THE GENERAL STATUS OF THE BATCH SYSTEM (AND MONITOR), USE 
THE BATCH COMMAND AS FOLLOWS: , 

BATCH CSYSTFW3 -DISPLAY 

IT WILL OUTPUT THE NUMBER OF WAITING AND HELD JOBS PER QUEUE, AND THE 
CURRENTLY EXECUTING JORS INCLUDING THE USER NAME, INTERNAL NAME AND 
QUEUE IN WHICH THE JOB IS RUNNING. 

WHENEVER THE MONITOR SPAWNS A JOB TO PROCESS A USER'S COMMAND FILE, THE 
SPAWNED JOS WILL SEND A MESSAGE TO THE SYSTEM CONSOLE AS FOLLOWS: 

• BATCH* EXECUTING EXTNAM FOR USER USRNAM(J OBIDN) . 

WHERE EXTNAM IS THE EXTERNAL NAME, USRNAM IS THE SUBMITTING USER, AND 
J03IDN IS THE INTERNAL NAME OF THE JOB. 

WHEN THE JOB ABORTS (OR COMPLETES), THE MONITOR WILL SEND A MESSAGE TO~ 
THE SYSTEM CONSOLE AS FOLLOWS: 

*BAT'CH* JOB EXTNAM FOR USER US RN AM (J OB I DN) ABORTED. 

WHERE EXTNAM, USRNAM, AND JOBIDN ARE EXPLAINED ABOVE, AND "ABORTED" MAY 
BE REPLACED BY "COMPLETED" IF APPROPRIATE. 

THESE MESSAGES WILL HELP THE OPERATOR IN MONITORING BATCH USAGE AND 
LOAD SOMEWHAT WITHOUT HAVING TO MAKE TOO MANY INQUIRIES. 

TW3 JOB OPTIONS ARE ALSO USEFUL FOR OBTAINING THE STATUS OF THE BATCH 
SYSTEM; THEY ARE -STATUS AND -DISPLAY. THE -STATUS OPTION ONLY 
RETURNS THE JOB NAME, THE EXTERNAL AND INTERNAL NAMES, THE QUEUE AND 
THE STATUS OF SPECIFIED JOB(S); WHILE THE -DISPLAY RETURNS ALL OF THE 
INFORMATION ON THE SPECIFIED JOB(S). 

WHEN THE COMMAND IS ISSUED FROM ANY PROCFS LOGGED IN UNDER SYSTEM 
(INCLUDING THE SYSTEM CONSOLE), IT IS CAPABLE OF DISPLAYING ALL OF THE 
J03S ON THE SYSTEM. NORMALLY, A USER CAN ONLY DISPLAY JOBS WITH THE 
SA1E USER-NAME. 

THE FORMAT OF THESF COMMANDS IS: 

JOB -STATUS CALL1 
-DISPLAY CTO DA YD 

IF THE ALL OR TODAY PARAMETER IS OMITTED, ONLY "ACTIVE" JORS (THOSE 
JOBS THAT ARE WAITING, HELD OR COMPLETED) ARE DISPLAYED. IF ALL IS 
SPECIFIED, ALL JOBS IN THE SYSTEM ARE DISPLAYED. IF TODAY IS 
SPECIFIED, ONLY THOSE JOBS THAT WERE INITIATED, SUBMITTED, COMPLETED, 
ABORTED OR CANCELLED ON THE SAME DATE THAT THE COMMAND WAS ISSUED ARE 
DISPLAYED. 
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THE FORMAT OF THE DISPLAY IS TABULAR IF -STATUS WAS USED, OTHERWISE IT 
COPIES OUT ENTRY BY ENTRY. ~ 

TO REFER TO SPECIFIC JOBS IN THE BATCH SYSTEM, THE INTERNAL NAMES OF 
THE JOBS MUST BE USED SINCE EXTFRNAL NAME REFERENCES ARE ONLY TO JOBS 
BELONGING TO THE USER MAKING THE REFERENCE (IN THIS CASE, SYSTEM). 

THEREFORE, THE FORMAT OF SPECIFICALLY LOOKING AT JOBS IS: 

JOB JOBID -STATUS [ALL] 
DISPLAY [TODAY3 

WHERE JOBID IS IN THE FORM tfSNNNN (EXAMPLE £1003?) THESE INTERNAL 
NA^ES ARF OUTPUT BY NEARLY ALL BATCH PROGRAMS WHEN THEY REFER TO JOBS 
(INCLUDING -STATUS AND -DISPLAY), SO THEY ARF RELATIVELY EASY TO 
ACCESS. 

THE ALL AND TODAY SUFFIXES (AND THE ABSENCE THEREOF) HAVE THE SAME 
MEANING AS DESCRIBED ABOVE; THE DIFFERENCE IS THAT THERE IS A JOBID, 
WHICH LIMITS OUTPUT TO ONLY THOSE JOBS wITH THE SAME NAME (INTERNAL OR 
EXTERNAL) AS JOBID. EXTERNAL NAMES ARE ONLY COMPARED IF THE USER WHO 
SUBMITTED THE JOB IS THE SAME USER ISSUING THE JOB COMMAND (THEREFORE 
THE ONLY WAY FOR A USFR LOGGED IN AS SYSTEM TO REFERENCE ANOTHER USER'S 
J 03 IS TO USE THE INTERNAL NAME OF THAT JOB, OR DISPLAY IT BY NOT 
PROVIDING A JOBID AND THEREFORF DISPLAYING ALL J O B S ) . 

IF IT IS DESIRED TO LOOK AT CURRENTLY DEFINED QUEUES, THE BATGEN 
-STATUS AND -DISPLAY COMMANDS SHOULD RE USED. THEY WILL OUTPUT SHORT 
AND LONG "DESCRIPTIONS (RESPECTIVELY) OF THE CURRENTLY DEFINED QUEUES 
(-STATUS DOES IT IN TABULAR FORMAT) AS LONG AS THE BATDEF FILE IN 
BATCHQ IS READ-PERMITTED. 

A TREENAME MAY BE SPECIFIED ON THE COPLAND LINE IF DESIRED, I.E.: 

BATGEN CTREENAMED" -STATUS 
-DISPLAY 

OPERATOR COMMANDS 

THE OPERATOR HAS NEARLY FULL CONTROL OVER ALL JOBS IN THE BATCH SYSTEM. 

HE CAN PERFORM ALL OF THE OPERATIONS THAT A USER CAN WHILE LOGGED IN~ 
UNDER SYSTEM UNDER THE FOLLOWING RESTRICTIONS: 

1) HE MUST REFER TO ALL JOBS USING THEIR INTERMAL NAME. 

2) HE CANNOT -ABORT OR -RESTART ANY JOBS UNLESS HE IS EITHER AT THE 
SYSTEM CONSOLE OR IS REFERENCING HIS OWN J 03S . 

IF HE ATTEMPTS TO -ABORT A JOB FROM A TERMINAL THAT IS NOT THE SYSTEM 
COMSOLE WHILE LOGGED IN UNDER SYSTEM (ASSUMING THE JOB TO BE ABORTED IS 
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NOT LOGGED IN UNDER SYSTEM), THE ABORT WILL SIMPLY FAIL IF HE 
ATTEMPTS TO -RESTART UNDER THE SAME CIRCUMSTANCES, THE JOB WILL 
SUCCESSFULLY BE FLAGGED AS BEING RESTARTABLE (UNLESS IT IS NOT 
RESTARTABLE), AND THEN IT WILL ALSO FAIL ON THE FORCE-LOGOUT 
("INSUFFICIENT ACCESS RIGHTS"). 

EITHER WAY, THE INTEGRITY OF THE SYSTEM IS NOT DAMAGED; IF -RESTART 
WAS USED, THE 
FORCE LOGOUT 
THAT JOB. 

JOB WILL BE RESTARTED WHEN IT COMPLETES (OR ABORTS); THE 
OF THE JOB IS ONLY TO SPEED UP THE PROCESS OF RESTARTING 

HERE IS A QUICK SUMMARY OF OPERATOR COMMANDS: 

JOB J03ID -CANCEL 
-ABORT 
-RESTART 

/* CANCEL A JOB. 
/* ABORT A JOB. 
/* RESTART A JOB. 

-HOLD /* HOLD A JOB. 
-RELEASE /* RELEASE A HELD JOB 
-STATUS /* STATUS OF A JOB. 
-DISPLAY /* FXTENDED STATUS OF A JOB 

THE -HOLD AND -RELEASE OPTIONS ARE ONLY AVAILABLE TO THE OPERATORS. 
WHEN A JOB IS HELD, IT WILL STILL BE CONSIDERED AN "ACTIVE" JOB, AND IT 
WILL BE COUNTED IN THE LIST OF WAITING AND HELD JOBS GIVEN BY BATCH 
-DISPLAY (ALTHOUGH EXECUTING JOBS WILL NOT BE COUNTED H E R E ) . 

HOLDING A JOB IS USEFUL WHEN IT IS KNOWN THAT A RESOURCE THE JOB 
EXPECTS (MAGTAPE, DISK SPACE, LINE PRINTER, ETC.) IS NOT AVAILABLF. 

WHEN THE RESOURCES 
-RELEASE COMMAND. 

ARE AVAILABLE, THE JOB CAN BE RELEASED WITH THE 

E. STOPPING THE BATCH MONITOR 

TO STOP THE BATCH MONITOR THE CLEANEST WAY POSSIBLE, USE THE BATCH 
COMMAND AS FOLLOWS: 

BATCH SYSTEM -STOP 

THIS WILL CAUSE THE MONITOR TO BE REQUESTED TO LOG ITSELF OUT. WHEN IT 
SEES THE REQUEST, IT WILL SFND A MESSAGE STATING THIS FACT TO THE 
SYSTEM CONSOLE ("OPERATOR S T O P . " ) , AND LOG ITSELF OUT. 

IT IS DANGEROUS TO LOGOUT THF MONITOR (USING LOGOUT ALL OR LOGOUT - N N ) , 
SHJTDN ALL OR SBUTDN THE PARTITION ON WHICH BATCHQ RESIDES WHILE THE 
MONITOR IS RUNNING, SINCE IT MAY BE UPDATING IMPORTANT QUEUE 
INFORMATION, AND SUDDEN DEATH COULD INVALIDATE THE DATABASE. 

IF THIS OCCURS, THE DATABASE WILL BE INACCESSI3LE BY USERS UNTIL THE 
MONITOR IS RESTARTED (WHICH RUNS *FIXBAT), *FIXBAT IS RUN "OFF-LINE", 
OR THE C BDIF OR C RSET FILES ARE INVOKED BY THE SYSTEM ADMINISTRATOR. 
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IV. CLEANING UP AFTER BATCH 

AS JOBS ARE SUBMITTED TO THE BATCH MONITOR, THE JOB QUEUE FILES GROW 
LARGER AND LARGER. DEPENDING ON THE NUMBER OF JOBS SUBMITTED PER DAY, 
THE QUEUES COULD 
COULD BE WASTED ON 

GET SO LARGE 
THEM AS TIME 

THAT A 
PASSES 

SIGNIFICANT AMOUNT OF DISK SPACE 

THE QUICKEST WAY TO CLEAN UP THE BATCH DATABASE IS TO USE THE C_BD1F OR 
C RSET FILES IN BATCHQ MENTIONED IN SECTION 1.3. 

HOWEVER, IT MAY SOMETIMES BE DES1REABLE TO CLEAN THINGS UP IN A SLOWER 
WAY. THIS CAN BE DONE ON A PER-QUEUE BASIS USING THE BATGEN DELETE 
COMMAND (DESCRIBED IN PE-T-584). 

SIMPLY DELETE THE FULLEST QUEUE; THAT 
SUBMITTED TO BECAUSE IT WILL EFFECTIVELY 

QUEUE WILL NO LONGER 
BE DEAD AS FAR AS USERS 

BE 
ARE 

CONCERNED. HOWEVER, IT WILL NOT ACTUALLY CAUSE THE 
QUEUE CONTROL FILES AND COMMAND FILES UNTIL THERE 
EXECUTING JOBS IN THAT QUEUE. 

DELETION OF ALL 
ARE NO WAITING OR 

THEREFORE, IF AT 
9 HOUR-LONG JOBS 

? P.M. THE QUEUE BACKGROUND WERE DELETED, AND IT HAD 
WAITING IN IT, USERS WOULD NOT BE ABLE TO SUBMIT TO 

THE QUEUE 
AROUND 3 
RÛ J . 

AFTER 
A.M., 

7 P.M. BUT THE 
THE QUEUE WOULD 

9 JOBS WOULD BE RUN, AND JHEN, AT 
SIMPLY DISAPPEAR AFTER THE LAST JOB WAS 

ANOTHER WAY TO CLEAN UP THE BATCH DATABASE 
PROGRAM, EITHER OFF-LINE OR BY MODIFYIN6 

IS TO RUN 
BATCHG>PH GO 

THE *FIXBAT 
(WHICH RUNS 

*FI XBAT) 
*FIXBAT, 

TO RUN IT WITH 
SEE PE-T-62?. 

A -DAYS ARGUMENT FOR DOCUMENTATION ON 

A FAST WAY TO GET RID OF A SINGLE QUEUE IS TO CREATE A NEW BATDEF FILE 
THAT DOFS NOT CONTAIN THE QUEUE; THIS CAN'T BE DONE WITH DELETE, 
SINCE, AS WAS STATED ABOVE, THE QUEUE DOES NOT ACTUALLY GO AWAY UNTIL 
THE MONITOR DELETES IT. HOWEVER, IF THERE WERE 3 QUEUES DEFINED, 
DEFAULT, EXPRESS, AND BACKGROUND, AND IT WAS DESIRED TO IMMEDIATELY 
CLEAN OUT THE BACKGROUND QUEUE, THEN THE BATGEN PROGRAM WOULD BE 
INVOKED USING SOME 
NULL ENVIRONMENT). 

NON-EXISTENT TREENAME AS THE FILE (TO START WITH A 

THEN, THE QUEUES DEFAULT AND EXPRESS WOULD BE ADDED EXACTLY AS THEY 
APPEARED IN THE ACTUAL "LIVE" BATDEF FILE. 

THEN THE FILE COMMAND WOULD BE USED, WITH THE DESTINATION BEING 
BATCHQ>BATDEF . 

AS SOON AS THE MONITOR SEES 
IMMEDIATELY ABORT ANY JOB 
ABORTIONS ARE PROCESSED, OR 

THAT A QUEUE IS GOME FROM BATDEF, IT WILL 
RUNNING IN THAT QUEUE, AND WHEN THOSE 

IF THERE WERE NO EXECUTING JOBS IN THAT 
QUEUE, ALL QUEUE FILES AND COMMAND FILES RELATED TO THAT QUEUE WILL BE 
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DELETED WHETHER OR NOT THERE ARE ANY WAITING JOBS 

V. COi^PATIBILIIY_WIIH_CX 

THERE IS NO COMPATIBILITY WITH CX RELATED TO OPERATOR CONTROL OVER THE 
SYSTEM, SINCE CX HAD NONE, WITH THE EXCEPTION OF THE ABILITY TO 
FORCE-LOGOUT A JOB. 

HOWEVER, IF CX IS RUN SIMULTANEOUSLY WITH BATCH ON THE SAME SYSTEM, A~ 
SERIOUS SECURITY ISSUE COULD RESULT: 

THAT IS, ALL CX SLAVES (JOBS) ARE LOGGED IN AS SYSTEM; AND THE BATCH 
SUBSYSTEM RECOGNIZES ANY USER LOGGED IN AS SYSTEM AS AN OPERATOR. 

THEREFORE, A MALICIOUS USER COULD CONCEIVABLY SUBMIT A JOB TO CX THAT 
OBTAINED STATUS OF ALL JOBS, CANCELLED OR ABORTED OTHER USERS JOBS, OR 
EVEN STOP THE MONITOR ITSELF USING CX . 

THIS SAME PROBLEM EXISTS WITH THE SPOOLER PHANTOM, WHICH RECOGNIZES ANY 
PROCESS WITH THE SAME LOGIN NAMJ AS IT HAS AS A "PRIVILEGED" PROCESS, 
AND GENERALLY THIS LOGIN NAME IS SYSTEM. 
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CHANGES TO BATCH FOR REVISION 17.1 

DATE: 

TO 

FR3M: 

SU3JECT CHANGES TO BATCH FOR REVISION 17.1 

REFERENCE 

ABSTRACT 

BATCH HAS BEEN CHANGED 
LEAST 16 (DECIMAL) FILE 
OUTPUT) . 

AT REVISION 17.1 TO RUN ON A SYSTEM THAT HAS AT 
UNITS CONFIGURED PER USER (NOT COUNTING COMMAND 



CHANGES TO BATCH FOR REVISION 17.1 

THE CONFIGURATION DIRECTIVF FILUNT IN THE CONFIG FILE CAN BE USED BY 
THE SYSTEM ADMINISTRATOR TO LOWER THE MAXIMUM 
127. BATCH WILL SUCCESSFULLY RUN ON ANY REVISION 
THIS PARAMETER AT LEAST AS HIGH AS 16 (DECIMAL). 

FILE UNIT NUMBER FROM 
17 SYSTEM THAT HAS 

THE ARGUMENTS 
ARE LIMITED TO 

TO THE JOB OPTION -FUNIT AND THE BATGEN 
THIS NUMBER, BUT AT REVISION 17.0, THIS 

SUBCOMMAND FUNIT 
LIMIT INCLUDED 

THE COMMAND OUTPUT UNIT, AND AT REVISION 17.1 THIS BUG HAS BEEN FIXED. 

AN FXAMPLE ERROR IS: 

J0B_C_FOO_-FUNII 
CJOB REV 17'7lT 

17 

17 IS 
ER ! 

OUT OF RANGE -FUNIT (JOB) 

ALSO, A BUG IN FIXBAT HAS 
VE^Y HIGH UNIT NUMBERS, 

BEEN FIXED WHICH CAUSED IT TO ATTEMPT TO USE 
WHICH WOULD NOT 3E AVAILABLE ON A 16-UN IT 

SYSTEM. 

IT INTERNALLY ALLOCATES UNITS, BUT USED TO FORSET TO DE-ALLOCATE THEM 
ON CERTAIN TYPES OF ERRORS. 
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MICAS REV. 17 

DATE: MAY 319 19 79 

TO: 

FROM : 

SLBJECT: MIDAS REV. 17 

REFERENCE: NONE 

ABSTRACT 

CONCURRENT PROCESS HANDLING 
CONCURRENCY ERRORS,ARE THE TWO 
REV 17. DESIGNED TO PROVIDE A 

AND THE DETECTION AND CORRECTION OF 
MAJOR AREAS OF MODIFICATION IN MIDAS AT 
SUBSTANTIAL DERFORMANCE IMPROVEMENT, THE 

NEW CONCURRENT PROCESS HANDLING METHOD WILL REQUIRE SLIGHT MODIFICATION 
OF FORTRAN AND PMA MIDAS APPLICATION PROGRAMS. THE NEW METHOD WILL BE 
AVAILABLE TO COBOL, RPG II, AND 3ASICV USERS AT REV 17.1. USERS WHO 
WISH, MAY EASILY DISABLE THE NEW METHOD AND, AS A RESULT, EMPLOY 
CONCURRENT PROCESS HANDLING METHOD AVAILABLE IN PREVIOUS RELEASES. 

THE 

THE SECOND REV 17 CHANGE ALLOWS MIDAS 
CORRECT CONCURRENCY ERRORS. 

IN MOST CAS! TO DETECT AND 

SECTION 1 
METHOD AND 
DESCRIBES 

DISCUSSES THE NEW CONCURRENT PROCESS HANDLING 
ITS IM DACT ON USER APPLICATIONS AND OPERATIONS. SECTION 2 
HOW MIDAS DETECTS AND CORRECTS CONCURRENCY ERRORS. 

INSTALLATION METHODS AND CONSIDERATIONS ARE DISCUSSED IN SECTION 3. 
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MIDAS REV. 17 

1 HANDLING OF CONCURRENT MIDAS PROCESSES 

1.1 OVERVIEW 

IN PREVIOUS RELEASES, MIDAS COORDINATED CONCURRENT PROCESSES BY 
GATING PROCESSES AT THE SEGMENT SUBFILE LEVEL. iEG, A MIDAS FILE 
INDEX) THIS METHOD RELIED UDON FILE SYSTEM READ/WRITE LOCKS AND 
REQUIRED THAT SEGMENT SU3FILES BE OPENED AT THE START OF EACH MIDAS 
"ILE OPERATION AND CLOSED UpON COMPLETION OF THE OPERATION. FOR 
EXAMPLE, TO RETRIEVE A RECORD, MIDAS OPENED THE INDEX SEGMENT 
SUBPILE(S) AND THE DATA SEGMENT SUBFILE. WHEN THE RETRIEVAL 
COMPLETED, MIDAS CLOSED THESE SEGMENT SU3FILES. 

THE NEW CONCURRENT PROCESS HANDLING METHOD PROVIDES IMPROVED 
PERcORMANCE BY GREATLY REDUCING THE NUMBER 0 f__ FILE SYSTEM CALLS. 
"" ~ " " ~ ~ ' IN SHARED MEMORY, MIDAS 

EXECUTE A MIDAS FILE 
NEED NOT BE CLOSED AT 

THROUGH USE OF A SEMAPHORE AND A "LOCK" 
SIMPLY ALLOWS ONLY ONE PROCESS AT A TIME TO 
OPERATION- THEREFORE, MIDAS SEGMENT SUBFILES 
THE END OF 
NEXT CALL 

;ACH OPERATION ONLY TO BE REOPENED AT THE 
DETAILS OP THE NEW METHOD ARE DESCRIBED 

START OF THE 
IN SECTION 1.2. 

THE NEW METHOD OF HANDLING CONCURRENT PROCESSES REQUIRES THAT MIDAS 
BE NOTIFIED BOTH WHEN A PROCESS IS TO BEGIN USING A MIDAS FILE AND 
WHEN THE PROCESS HAS COMPLETED OPERATIONS ON THE FILE. FOR FORTRAN 
AND DMA U 
MEANS THAT 
DESCRIBES 

SERS OF THE MIDAS CALL LEVEL INTERFACE* THIS REQUIREMENT 
ALLIGATION PROGRAMS MUST BE MODIFIED. SECTION 1.3 
METHODS OF MAKING THESE CHANGES. IMPORTANT INSTALLATION 

INSTRUCTIONS ARE DETAILED IN SECT 
USERS WHO DO NOT WISH TO MA 
DISABLE THE NEW METHOD OF HANDLIN 
RETURN TO THE METHOD EMPLOYED 
PROCEDURE -OR DISABLING THE NEW M 

ION 
KE 
G c 

3. IT 
APPLIC 
ONCURR 

SH 
ATIO 
ENT 

OULD B 
N PROGR 
PROCES 

E NO 
AM CH 
SES 

TED 
ANGE 
AND 

TrtAT 
S MAY 
THUS 

3Y PREVIOUS 
ETHOD IS DESCR 

MIDAS 
IBED IN 

RELEA 
SECT 

SES. 
ION 

THE 
3.4. 

1.2 IMPLEMENTATION METHOD 

TO MAINTAIN FILE INTEGRITY, MIDAS MUST SYCHRONIZE CONCURRENT 
PROCESSES. IN PREVIOUS RELEASES OF MIDAS, 
ACCOMPLISHED BY OPENING FILE SEGMENTS 
SINCE FILE READ/WRITE LOCKS WERE SET T0 
WRITER), ONLY CNE PROCESS COULD ACCESS A 
SECOND PROCESS WAS ONLY ABLE TO PROCEED 
-INISHED ITS MIDAS OPERATION AND THE 

THIS SYNCHRONIZATION WAS 
FOR READING AND WRITING. 
2 _(_N_ READERS AND ONE 

FILE SEGMENT AT A TIME. A 
WHEN THE FIRST PROCESS 

ENTS WERE CLOSED. 
THIS METHOD OF SYNCHRONIZATION REQUIRED MANY CALLS TO THE FILE 
SYSTEM ROUTINE SRCHJS TO OPEN AND CLOSE FILE SEGMENTS AND THUS 
IMPOSED A SIGNIFICANT PERFORMANCE PENALTY. 

AT REV 17 MIDAS DOES NOT CLOSE ILE SEGMENTS BETWEEN MIDAS 
OPERATIONS. THIS, HOWEVER, REQUIRES THAT MIDAS FILE READ/WRITE 
LOCKS BE SET TO 3 (N READERS AND M WRITERS). OTERWISE, CONCUPRENT 
PROCESSES WOULD EE UNABLE TO OPEN A FILE SEGMENT WHICH HAD BEEN 
ALREADY OPENED BY ANOTHER PROCESS. 
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WITH FILE R E A D / W R I T E L O C K S S E T TO 3* F I L E I N T E G R I T Y COULD 3E 
D E S T R O Y E D . THIS W O U L D H A P P E N , p O R I N S T A N C E * IF TWO P R O C E S S E S 30TH 
READ THE SAME R E C O R D AND THEN BOTH U P D A T E THE R E C O R D . IN T H I S CASE 
THE F I P S T U P D A T E W O U L D BE L O S T , TO P R E V E N T L O S S OF FI L E I N T E G R I T Y , 
M I D A S E M P L O Y S A M E T H O D OF H A N D L I N G C O N C U R R E N T P R O C E S S E S WHICH DOES 
NOT D E P E N D ON O P E N I N G AND C L O S I N G ^ILE U N I T S . 

IN 
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T TH 
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B 
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IS 

ETWE 
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EN 
IF 
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THAT 
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ESS HAS 
ION IS 

I- WHEN TESTED, THE LOCK IS N0N-2EP0, THE TESTING PROCESS MUST WAIT 
UNTIL MIDAS BECOMES AVAILABLE. TO ACCOMPLISH THIS, THE PROCESS IS 
SUSPENDED AND DUT ON A SEMAPHORE WAIT LIST. THE WAIT 
QUEUE OF PROCESSES WAITING TO BEGIN A MIDAS OPERATION. 
OPERATION COMPLETES, THE LOCK IS RELEASED, IE. THE LQi 

LIST FORMS A 
EACH TIME AN 
:K VALUE IS 

SET TO 2ER0. A PROCESS IS THEN REMOVED PROM THE WAIT LIST. THE 
RESTARTED PROCESS AGAIN MUST ATTEMPT TO OBTAIN THE LOCK. 

1.3 APPLICATION IMPLICATIONS 

1.3.1 APPLICATION PROGRAM MODIFICATIONS 

WHEN REV 17 MIDAS IS INSTALLED, USERS MUST RELOAD ALL APPLICATION 
IN ADDITION, TO 
USERS MUST MODIFY 

THE MODIFICATIONS 

PROGRAMS WHICH USE AN UNSHARED MIDAS LIBRARY. 
CtTAIN THE POTENTIAL PREFORMANCE INCREASE, 
FORTRAN AND PMA MIDAS APPLICATION PROGRAMS. 
INVOLVE INSERTING SUBROUTINE CALLS TO NOTIFY MIDAS THAT FILE 
SEGMENTS ARE NOT TO BE CLOSED BETWEEN CALLS TO MIDAS. WHILE NOT 
ALL APPLICATION PROGRAMS NEED TO BE MODIFIED IMMEDIATELY, ALL 
PROGRAMS 
WHEN REV 

WHICH USE AN UNSH. 
17 IS INSTALLED. 

,RED MIDAS LIBRARY MUST 3E RELOADED 

USERS MAY CHOOSE FROM TWO METHODS OF PROGRAM MODIFICATION. THE 
FIRST INVOLVES INSERTING CALLS TO SUBROUTINE NTFYMS. THE FIRST 
CALL SHOULD BE INSERTED FOLLOWING THE CALL TO OPEN THE MIDAS FILE 
BUT BEFORE THE FIRST MIDAS FILE OPERATION. THE OTHER CALL TO 
NTFYMS SHOULD BE INSERTED JUST BEFORE THE CALL TO CLOSE THE MIDAS 
FILE. FOR FURTHER DETAILS REFER TO THE SECTION WHICH DESCRIBES 
SUBROUTINE NTFYMS. 

THE SECOND METHOD IS TO REPLACE THE CALLS WHICH OPEN AND CLOSE A 
MIDAS FILE WITH CALLS TC OPENMS AND CLOSMS RESPECTIVELY. DETAILS 
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MIDAS REV. 17 

ARE PROVIDED IN THE SECTIONS WHICH DESCRIBE OPENMS AND C.LOSMS. 
SECTION 
ROUTINES 

1.3.2 INCLUDES EXAMPLES TO ILLUSTRATE THE USE OF THESE 

MIDAS AT. REV 17 SUPPORTS R MODE APPLICATIONS. HOWEVER, BECAUSE 
THE R MODE MIDAS LIBRARY ENTERS V MOCE TO DO A PORTION OF THE 
CONCURRENT PROCESS HANDLING, REV 17 MIDAS WILL NOT WORK ON A 
PRIME P-300. 
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1.3.1.1 NTFYM$ 

********** 
* * 
* NTFYM$ * 
* * 
********** 

^UNCTION 

NOTIFY MIDAS THAT A MIDAS ^ILE (SEGMENT DIRECTORY) HAS BEEN 
OPENED OR IS ABOUT TO BE CLOSED BY THE USER. 

CALLING SEQUENCE 

CALL NTFYMS (KEY* UNIT, STATUS) 

KEY -- (INPUT) SPECIFIES WHETHER ThE FILE HAS BEEN OPENED 
OR IS ABOUT TO BE CLOSED. 
1 - FILE HAS BEEN OPENED 
2 - FILE IS ABOUT TO BE CLOSED 

UNIT -- (INPUT) FILE UNIT ON WHICH THE FILE IS OPEN 

STATUS -- (OUTPUT) ERROR STATUS 
0 - NO ERROR 
10001 - BAD PARAMETER 
10002 - TOO MANY MIDAS FILES OPEN SIMULTANEOUSLY 

MAY OCCUR ONLY IF KEY IS 1. 

DISCUSSION 

A CALL TO NTFYMS AFTER A MIDAS FILE HAS BEEN OPENED 
NOTIFIES MIDAS THAT IT SHOULD LEAVE OPEN BETWEEN MIDAS 
CALLS ANY OF THE SPECIFIED FILE'S SEGMENT SUBFILES 
WHICH IT OPENS DURING SUBSEQUENT FILE ACCESS. 

2. A CALL TO NTFYMS BEFORE A MIDAS FILE IS CLOSED 
NOTIrIES MIDAS THAT IT SHOULD CLOSE ANY OF THE FILE'S 
SEGMENT SUBFILES THAT IT HAS LEFT OPEN. 

3. Ic THE MIDAS LIBRARY HAS 5EEN CUSTOMIZED TO DISABLE 
INTERNAL LOCKING, A CALL TO NTFYMS HAS NO EFFECT. 

4. NTFYMS IS MOST USEFUL IN THOSE APPLICATIONS WHICH 
USE GENERAL PROCEDURES FOR FILE OPENING AND CLOSING. 
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1.3.1.2 OPENMS 

********** 
* * 
* OPENMS * 
* * 
********** 

FUNCTION 

OPENS A MIDAS FILE (SEGMENT DIRECTORY) AND, UNLESS THE MIDAS 
LIBRARY HAS EEEN CUSTOMIZED TO DISABLE INTERNAL LOCKING, 
CAUSES MIDAS TO LEAVE OPEN BETWEEN MIDAS CALLS ANY OF THE 
NILE'S SEGMENT SUBFILES WHICH IT OPENS DURING SUBSEQUENT FILE 
ACCESS. 0DENM$ VERIFIES THAT THE SPECIFIED FILE EXISTS AND 
THAT IT IS OF THE A PPROPRIA T E T_Y P E, IE. SAM SEGMENT 
DIRECTORY. 

CALLING SEQUENCE 

CALL OPENMS (KEY, TRENAM, NAMLEN, UNIT, STATUS) 

KEY (INPUT) VALID SRCH$$ ACTION SUB-KEY (KSREAD, KSWRIT, 
OR KSRDWR, OPTIONALLY TOGETHER WITH KSGETU) 

TRENAM -- (INPUT) TREE NAME OF FILE TO 3Z OPENED 

NAMLEN -- (INPUT) LENGTH Oc TREE NAME IN CHARACTERS 

UNIT (INPUT) IF KSGETU IS NOT SPECIFIED, THEN UNIT 
IS THE FILE UNIT ON WHICH THE FILE IS TO BE OPENED. 

STATUS --

(OUTPUT) IF KSGETU IS SPECIFIED, UNIT IS THE 
rILE UNIT ON WHICH THE FILE WAS OPENED. 
(OUTPUT) ERROR STATUS 

< 10001 
- 1C001 

NO ERROR 
FMS ERROR (SYSTEM DEFINED) 
BAD KEY 

= 1C002 

= 10 0 0 

TOO MANY MIDAS FILES OPEN 
SIMULTANEOUSLY 
SPECIFIED FILE IS NOT A MIDAS SEGMENT 
DIRECTORY 
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1.3.1.3 CLOSM$ 

********** 
* * 
* CLOSMS * 
* * 
********** 

FUNCTION 

CLOSES A MIDAS FILE (SEGMENT DIRECTORY) OPEN ON A SPECIFIED 
FILE UNIT AND* UNLESS THE MIDAS LI3RARY HAS BEEN CUSTOMIZED TO 
DISABLE INTERNAL LOCKING, CLOSES ANY OF THE FILE'S SEGMENT 
SUBFILES WHICH MIDAS HAS OPENED DURING THE COURSE OF FILE 
ACCESS. 

CALLING_SEGUENCE 

CALL CLOSMS (UNIT, CODE) " ' ~ ~ 

UNIT -- (INPUT) FILE UNIT ON WHICH THE MIDAS FILE IS OPEN 

CODE -- (OUTPUT) ERROR STATUS 
= 0 
> 0 

NO ERROR 
FMS ERROR (SYSTEM DEFINED) 
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1.3.2 EXAMPLES 

1.3.2.1 USE OF NTFYMS 

IN THIS FORTRAN EXAMPLE ThE PROGRAM OPENS FILE FNAME ON UNIT 
UNIT. VAPIABLE TYPE HAS PREVIOUSLY BEEN SET TO A VALUE WHICH 
DESCRIBES THE TYPE 0- ^ILE OPENED. IF THE FILE IS OF TYPE 
"MICAS", THE PROGRAM CALLS NTFYMS TO NOTIFY MIDAS THAT IT IS 
READY TO BEGIN OPERATIONS ON THE CILE. AFTER PROCESSING HAS 
BEEN COMPLETED, 
THEN CLOSES THE 

THE PROGRAM 
PILE. 

NOTIFIES MIDAS OF THE FACT AND 

OPEN THE FILE 
CALL SRCH$S(K$READ,CNAME,6,UNIT,FTYPE, 
IF (CODE .NE. C) GO TO SOQQ 

CODE) 

IF (TYPE .NE. MIDAS) GO TO 200/* CHECK 
CALL NTFYMS(1,UNIT,CODE) /* TELL MIDAS 
IF (CODE .NE. 0) GO TO 9002 

FILE TYPE 
WE'RE READY 

200 CONTINUE 

DO MIDAS FILE PROCESSING (EG. CALLS TO FINDS) 

Ic (TYPE .NE. MIDAS) GO TO 800 

ONE 
800 

CALL NTFYM$(2,UNIT,CODE) /* TELL MIDAS PROCESSING IS D 

CONTINUE 
CALL SRCH$$(K$CLOS,0,C,UNIT,TYPE,CODE) /* CLOSE FILE 
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1.3.2.2 USE OF OPENMS AND CLOSM$ 

THIS PROGRAM USES OPENM$ TO OPEN FILE FNAME ON UNIT UNIT AND 
AT THE SAME TIME NOTIFY MIDAS THAT PROCESSING IS ABOUT TO 
BEGIN. AFTER PROCESSING HAS 3EEN COMPLETED* THE PROGRAM CALLS 
CLOSMS TO NOTIFY MIDAS THAT PROCESSING HAS BEEN COMPLETED AND 
TO CLOSE THE FILE. 

OPEN THE FILE AND NOTIFY MIDAS THAT WE'RE READY 
TO USE THE FILE. 
CALL 0PENMS(K$READ»FNAME,6,UNIT,CODE) 
IF (CODE .NE. 0) GO TO 9000 

DO MIDAS FILE PROCESSING (EG. CALLS TO FINDS) 

CALL CLOSM$(UNIT,CODE) /* TELL MIDAS WE'RE DONE 
AND CLOSE THE FILE 
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1.3.3 ADMINISTRATION CHANGES 

1.3.3.1 OVERVIEW 

USERS MUST 
PROCEDURES. 

PERFORM TWO TYPES OF MIDAS INITIALIZATION 
WHEN DOING A COLD START, THE SEGMENT CONTAINING 

THE LOCK MUST BE SHARED, THE LOCK VALUE MUST BE SET TO ZERO 
AND THE SEMAPHORE DRAINED. INITIALIZATION OF THE SEMAPHORE 
AND SHARED LOCK IS HANDLED BY MIDAS UTILITY IMIDAS. FOR 
DETAILS REFER TO SECTION 1.3.3.2. 

THE SECOND TYPE OF INITIALIZATION IS NECESSARY IF AN 
APPLICATION PROGRAM ABNORMALLY TERMINATES AND AS A CONSEQUENCE 
-AILS TO RELEASE THE SHARED LOCK. IF THE LOCK IS NOT 
RELEASED, ALL MIDAS PROCESSES WILL BE BLOCKED. TO RELEASE THE 
LOCK, MCLUP SHOULD BE EXECUTED. NOTE TH, 
MIGHT NOT BE IMMEDIATELY RECOGNIZED 
CONDITION IS SUSPECTED, MCLUP MAY BE 

T A BLOCKED CONDITION 
BY USERS. IF THIS 
EXECUTED SIMPLY TO 

DETERMINE WHICH PROCESS HOLDS THE LOCK 
MORE DETAIL IN SECTION 1.3.3.3. 

MCLUP IS DESCRIBED IN 
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1.3.3.2 MIDAS INITIALIZATION -- IMIDAS 

* * 

* IMIDAS * 
* + 

UNCTION 

INITIALIZES THE MIDAS SEMAPHORE AND SHARED LOCK. 

DISCUSSION 

IMIDAS MUST BE RUN AS PART OF THE COLD 
IT IS THE RESPONSIBILITY OF THE PERSON 

START SEQUENCE. 
INVOKING THIS 

UTILITY TO ENSURE THAT NO MIDAS APPLICATION PROGRAMS 
ARE EXECUTING UHEN THIS UTILITY IS RUN. COMMAND 
FILE C MINIT MAY BE INSTALLED IN THE COLD START 
PROCEDURE TO SHARE THE SEGMENT CONTAINING THE 
LOCK AND TO EXECUTE IMIDAS. 

2. IMIDAS HAS 
SO THAT IS 
IMIDAS MAY 

BEEN CODED AS A SUBROUTINE NAMED "MAIN" 
CAN BE LOADED INTO SPLIT SEGMENT 4000. 
THEN BE EXECUTED USING THE RESUME 

COMMAND. 

3. COMMAND FILE C IMIDAS IN UFD MIDAS>SOURCE MAY BE USED 
TO BUILD IMIDAS IN U^D MIDAS>CMDNCO. 

4. IMIDAS MUST BE COMPILED WITH THE "-64V" AND "-BIG" 
FTN OFTIONS. CURING THE LOAD* 
THE NAME "LIST" MUST BE PLACED 
WITH THE SEG COMMAND: 

SY LIST 0 1 

THE COMMON BLOCK WITH 
AT THE ADDRESS <0/l> 

PAGE 12 



MIDAS REV. 17 

1.3.3.3 MIDAS CLEANUP UTILITY -- MCLUP 

********** 
* * 
* MCLUP * 
* * 
********** 

FUNCTION 

AFTER ABNORMAL TERMINATION OF A MIDAS PROGRAM* MCLUP 
RE-INITIALIZES THE SHARED LOCK AND NOTIFIES THE SEMAPHORE TO 
AWAKEN ANY MIDAS PROCESS WAITING ON THE LOCK. 

DISCUSSION 

1. Ic INVOKED WITH NO OPTIONS* MCLUP RE-IN ITIALIZES ONLY 
IF THE SHARED LOCK IS HELD BY THE TERMINAL USER, 
OTHERWISE MCLUP PRINTS THE USER NUMBER OF THE 
USER THAT HOLD THE LOCK. 

2. IF INVOKED WITH AN OPTION OF THE FORM: 

-USER USERNUMBER 

THEN MCLUP WILL RE-INITIALIZE IF THE SHARED LOCK IS 
HELD BY THE SPECIFIED USER, OTHERWISE MCLUP PRINTS THE 
USER NUMBER OF THE USER THAT HOLDS THE LOCK. 

3. MCLUP MAY BE BUILT IN UFD MIDA$>CMDNC0 3Y COMMAND 
FILE C_MCLUP IN UFD MIDAS>SOURCE. 

4. MCLUP MUST EE COMPILED WIT^ THE "-64V" AND "-BIG" FTN 
OPTIONS. DURING THE LOAD, THE COMMON BLOCK WITH THE 
NAME "LIST" MUST 3E PLACED AT THE ADDRESS <0/l> WITH 
THE SEG COMMAND 

SY LIST 0 1 
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2 RECOVERY FROM CONCURRENCY ERRORS 

2.1 OVERVIEW 

AT REV 17 MIDAS DETECTS AND CORRECTS MOST CONCURRENCY ERRORS. THESE 
ERRORS* ASSOCIATED WITH OPERATIONS INVOLVING THE CURRENT RECORD* 
OCCUR WHEN THE CURRENT INDEX ENT"Y HAS BEEN DELETED OR PHYSICALLY 
MOVED SINCE THE TIME THE ENTRY BECAME CURRENT. IF MIDAS DISCOVERS 
THAT THE ENTRY HAS BEEN DELETED* T^EN AN ERROR CODE OF 13 IS 
RETURNED. IN THE EVENT THAT THE ENTRY HAS BEEN MOVED* MIDAS 
AUTOMATICALLY LOCATES THE ENTRY AND CONTINUES NORMALLY. 

2.2 IMPLEMENTATION OF CONCURRENCY ERROR DETECTION AND RECOVERY 

AT THE FORTRAN CALL LEVEL INTERFACE* THE CONCEPT OF CURRENT RECORD 
AND CURRENT ENTRY IS IMPLEMENTED AS A FOURTEEN WORD COMMUNICATION 
ARRAY. THE COMMUNICATION ARRAY IS AN ARGUMENT IN MOST SUBROUTINE 
CALLS TO MIDAS. THE NEXT SECTION OUTLINES THE NEW COMMUNICATION 
ARRAY -ORMAT FOR REV 17. 

2.2.1 COMMUNICATION ARRAY FORMAT 

WORD 1 (INPUT) IF -1 THEN MIDAS ARRAY CONTENTS APE NOT USED. 
(OUTPUT) ERROR STATUS 

WORDS 2-4 CURRENT INDEX ENTRY ADDRESS 
WORD 2 BITS 1-8 -- ENTRY NUMBER 
WORD 2 BITS 9-16 -- SEGMENT FILE NUMBER 
WORDS 3 & 4 (32 BITS) -- WORD OFFSET OF INDEX BLOCK 

WO^D 5 HASH VALUE (BASED ON CURRENT KEY VALUE) 

WORDS 6-9 CURPENT KEY VALUE (OR 1ST 4 WORDS OF KEY) 

UOPDS 10-12 CURRENT RECORD ADDRESS 
WORD 10 BIT 1 -- RECORD LOCKED FLAG 
WORD 10 SITS 9-16 -- SEGMENT FILE NUMBER 
WORDS 11 & 12 — WORD OFFSET OF RECORD 

WORD 13 DATA CONTROL WORD 
BITS 1-6 -- FLAG BITS 
BITS 9-16 -- PRIMARY KEY SIZE (BITS) 

WORD 14 DATA RECORD LENGTH (WORDS) 

NOTE THAT WORDS 2 THROUGH 9 OF THE COMMUNICATION ARRAY SPECIFY A 
CURRENT INDEX ENTRY AND WORDS 10 THROUGH 12 SPECIFY A CURRENT 
RECORD. 

DURING OPERATIONS INVOLVING THE CURRENT ENTRY (EG. GET NEXT RECORD) 
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WORDS 2 THROUGH 4 ARE USED TO LOCATE THE EXPECTED POSITION OF THE 
ENTRY. TO VERIFY THAT THE POSITION CONTAINS THE CORRECT ENTRY, 
MIDAS COMPARES THE DATA POINTER IN InZ ENTRY WITH THE DATA POINTER 
IN WORDS 10 THRCUGH 12 OF THE COMMUiMI CAT I01M ARRAY. IF THE POINTERS 
DON'T MATCH, THE THE ENTRY IS THE WRONG ONE. 

EVEN IP THE POINTERS DO MATCH, MIDAS COMPARES THE KEY VALUE IN THE 
INDEX E 
DON'T MA 
DETECTED 

NTRY TO THE KEY VALUE IN THE COMMUNICATION ARRAY. IF THEY 
TCH, THEN THE ENTRY IS THE WRONG ONE. WHEN A WRONG ENTRY IS 
, MIDAS SEARCHES FOR THE CORRECT ENTRY. IF NOT FOUND, MIDAS 

RETURNS AN ERROR CODE OF 13. NOTE THAT REV 16 VERSIONS EARLIER THAN 
REV 16.5 RETURNED AN ERROR CODE OF 13 WHEN A CONCURRENCY ERROR WAS 
DETECTED.. USERS OF THESE EARLIER RELEASES MAY HAVE MODIFIED THEIR 
APPLICATIONS TO ATTEMPT TO RECOVER FROM AN ERROR 13. SINCE AT REV 
17 AN ERROR 13 INDICATES THAT THE CURRENT INDEX ENTRY HAS BEEN 
DELETED, EXISTING APPLICATION ATTEMPTS TO HANDLE AN ERROR 13 MAY 
NEED MODIFICATION. 

2.3 LIMITATIONS 

cOR INDEXES WITH KEYS WHICH ARE LONGER THAN 3 BYTES, MIDAS MAY FAIL 
TO DETECT A CONCURRENCY ERROR. TO UNDERSTAND HOW THIS MAY OCCUR, 
NOTICE THAT IN THE COMMUNICATION ARRAY, AT MOST EIGHT BYTES OF A KEY 
MAY BE STORED. FOR KEYS LONGER THAN EIGHT BYTES, MIDAS STORES A 
HASH VALUE IN WORD 5 OF THE ARRAY. THE HASH VALUE IS BASED ON THE 
PORTION OF THE KEY BEYOND THE EIGHTH BYTE 
DETECT A CONCURRENCY ERROR ONLY IF: 
A) THE DATA POINTERS MATCH, 

NOW MIDAS WILL FAIL TO 

B) THE KEY LONGER THAN 8 BYTES, 
C) THE FIRST 8 BYTES 0^ THE KEY MATCH THE 

STORED IN THE COMMUNICATION ARRAY, AND 
8 BYTES 

D) THE HASH CODE, EASED ON THE REMAINING BYTES, IS 
THE SAME AS THE HASH CODE IN THE ARRAY. 
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3 INSTALLATION OF REV 17 

3.1 BUILDING LIBRARIES AND UTILITIES 

3.1.1 MIDAS UFD ORC-ANIZATI0N 

AS SUPPLIED ON THE MASTER DISK* THE MIDAS UFD IS ORGANIZED 
INTO SEVERAL SUP-UFDS. 

SOURCE -- CONTAINS ALL SOURCE AND COMMAND FILES. 

LIB -- CONTAINS MIDAS LIBRARIES VKDAL3, NVKDALB 
AND KIDALB. 

SYSTEM -- CONTAINS FILES K4000, K2014A AND K2014B. 

CMDNCO -- CONTAINS MIDAS UTILITIES CREATK, KBUILD 
KIDDEL, IMIDAS, AND MCLUP. 

3.1.2 COMMAND FILES 

SEVERAL NEW COMMAND FILES HAVE BEEN ADDED. 

C_MIDAS -- BUILDS MIDAS LIBRARIES AND UTILITIES. 

C VKDALB -- BUILDS THE SHARED V MODE LIBRARY* VKDALS. 
VKDALB IS PUT IN MIDAS>LI3. K4000, K2014A, 
AND K2014B ARE PLACED IN UFD MIDAS>SYSTEM. 

C_NVKDALB -- BUILDS THE UNSHARED V MODE LIBRARY NVKDALB 
IN UFD MIDAS>LIB. 

C_KIDALB -- BUILDS THE R MODE LIBRARY IN UFD MIDAS>LIB. 

C IMIDAS -•- BUILDS UTILTY IMIDAS IN UFD MI DAS>S YSTEM. 

C MCLUP -- BUILDS UTILTY MCLUP IN UFD MIDAS>CMDNCO 

C CREATK -- BUILDS CREATK IN MIDAS>CMDNCO . 

C KBUILD -- BUILDS KBUILD IN MIDAS>CMDNCO. 

C KIDDEL -- BUILDS KIDDEL IN MIDA3>CMDNC0 . 

3.2 INSTALLING THE SHARED LIBRARY 

A. CO DY VKDALB FROM MIDAS>LIB TO LIB, 

B. COPY K4000, K2014A. AND K2014B FROM MIDAS>SYSTEM 
TO SYSTEM, 
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C. INSTALL COMMAND FILE C MSHAR IN THE COLD 
START PROCEDURE. 

3.3 MODIFYING THE SHARED LOCK AND SEMAPHORE VALUES 

AS SUPPLIED AT REV 17.0, MIDAS USES SEMAPHORE NUMBER 64 AND WORD 
;177777 OF SEGMENT 2020 AS THE SHARED LOCK. THESE VALUESt 
DEFINED IN FILE KPARAM, MAY BE MODIFED BY USERS. 

THE PARAMETERS ARE: 

MSEMA1 -- SEMAPHORE NUMBER 
SLSEG -- SEGMENT NUMBER OF THE SHARED LOCK 
SLWORD -- WORD NUMBER OF THE SHARED LOCK 

IF ANY OF THESE VALUES IS MODIFIED, THE USER MUST FOLLOW THE 
PROCEDURE DESCRIBED IN PARTS 2 AND 3 OF SECTION 3.4. MIDAS 
UTILITIES MCLUP AND IMIDAS MUST 3E REBUILT AND INSTALLED. IN 
ADDITION, COMMAND FILE C_MINIT MUST BE MODIFIED SO THAT THE 
CORRECT SEGMENT GETS SHARED. "" "" 

3.4 DISABLING THE REV 17 CONCURRENT PROCESS HANDLING 

USERS MAY DISABLE THE REV 17 CONCURRENCY CONTROL METHOD AND 
THEREBY RETURN TO THE METHOD USED IN PREVIOUS RELEASES. NOTE 
THAT 
WORK 

PROC 

1) 

2) 

PROGRAMS 
CORRECTLY 

EDURE: 

IN FILE KP 
.TRUE. TO 

WHICH USE NT^YMS 
• 

ARAM, CHANGE 
.FALSE., 

-OR THE UNSHARED MIDAS 

A) COMPLIL 
NVKDALB 

E SUBROUTINE 

THE 

LIB 

LDP 
USE FILE LQNGPL 

, OPENM$, 

VALUE 

RARIES 

OOL. i 
. FOR 

Oc 

AND. CLOSMS WILL ST] 

PARAMETER SHDSEG FROM 

, KIDALB AND NVKDALB, 

-OR 
THE 

V MODE LIBRARY 
R MODE LIBRARY 

:LL 

KIDALB USE FILE. LDPOOL. 

B) USE THE BINARY EDITOR, EDB, TO REPLACE THE OLD VERSION 
OF ROUTINE LDPOOL WITH THE NEW VERSION. 

C) RELOAD APPLICATION PROGRAMS WHICH USE THE UNSHARED 
LIBRARIES. 

3) FOR THE SHARED V MODE LIBRARY VKDALB, REBUILD AND RE-INSTALL 
THE LIBRARY. APPLICATION PROGRAMS WHICH USE THE SHARED 
LIBRARY DO NOT NEED TO BE RE-LOADED. 
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3.5 NETWORK USERS 

FOR NETWORK APPLICATIONS IN WHICH PROCESSES ACCESS REMOTE MIDAS 
FILES, THE REV 17 CONCURRENT PROCESS HANDLING METHOD MUST BE 

' DISABLED TO PREVENT LOSS OF FILE INTEGRITY. 

3.6 MIDAS FILE READ/WRITE LOCKS 

WHEN REV 17 IS INSTALLED, THE READ/WRITE LOCK FOR EACH MIDAS FILE 
WHICH IS TO BE ACCESSED CQNCURRENTLY» MUST BE SET TO 3. (N 
READERS AND M WRITERS) 

3.7 RELOADING APPLICATION PROGRAMS 

WHEN INSTALLING REV 17 MIDAS, ALL APPLICATION PROGRAMS WHICH USE 
AN UNSHARED MIDAS LIBRARY MUST BE RELOADED. 
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:ATE: 

TC: 

CPOM: 

SUBJECT: 

MARCH 15* 1979 

SORT COMMAND 

REFERENCE NONE 

ABSTRACT 

THE SORT COMMAND HAS SEVERAL ENHANCEMENTS FOR REV 17. 

SORT NOW HANDLES THE FOLLOWING DATA TYPES AS SORT FIELDS (KEYS) 
NUMERIC ASCII* 
NUMERIC ASCII* 
NUMERIC ASCII* 
NUMERIC ASCII* 
NUMERIC ASCII* 

LEADING SEPARATE SIGN 
TRAILING SEPARATE SIGN 
LEADING EMBEDDED SIGN 
TRAILING EMBEDDED SIGN 
UNSIGNED 

DACKED DECIMAL. 

TWO KEY TYPES FOR ASCII KEYS GIVE USERS THE OPTION OF HAVING LOWER CASE 
ALPHABETIC CHARACTERS SORT EQUAL TO UPPER CASE. 

RECORD TYPE MAY BE EXPLICITLY SET* RATHER THAN DEFAULTING FROM THE 
SPECIFIED KEY TYPES. THIS GIVES FLEXIBILITY TO HANDLE NEW RECORD 
TYPES. FOR EXAMPLE* SORT WILL NOW HANDLE FIXED LENGTH RECORDS, AND 
BLANK COMPRESSED RECORDS WILL BE TREATED DIFFERENTLY THAN UNCOMPRESSED 
RECORDS. 

THE MAXIMUM RECORD LENGTH MAY ALSO BE SPECIFIED BY THE USER. 

MAXIMUM RECORD LENGTH IS NOW 3 2 760~~BYTE3 (CHARACTERS^ 

KEYS MAY BE AS LONG AS THE INPUT RECORDS. 

THE MERGE OPTION IS NOW A TRUE MERGE RATHER THAN A SORT OF MULTIPLE 
INDUT FILES. 

UP TO 20 FILES MAY BE SORTEC INTO A SINGLE OUTPUT FILE. 

THE USE OF KEYWORDS PROVIDES MORE FLEXIBILITY FOR SPECIFYING OPTIONAL 
INFORMATION. 



SORT COMMAND 

******** ******** 
* SORT * 
******** 

* SORT * 
******** 

PLRPOSE: 

THE SORT COMMAND IS USED 
OUTPUT FILE* OR TO MERGE 
SINGLE FILE. 

TO SORT FROM 
FROM TWO TO 

ONE TO TWENTY FILES INTO A SINGLE 
ELEVEN PRESORTED FILES INTO A 

USfl&El 

SORT IS 
SPECIFIED 

INl/OKEC FROM 
ON THE COMMAND 

PRIMOS COMMAND LEVEL. VARIOUS OPTIONS MAY BE 
LINE AS EXPLAINED BELOW. SORT REQUESTS A 

MINIMUM OF PILE AND KEY INFORMATION ON SUBSEQUENT LINES. ADDITIONAL 
INFORMATION, AS EXPLAINED BELOW* MAY BE SPECIFIED TO OVERRIDE DEFAULT 
RECORD LENGTH AND/OR RECORD TYPE. 

IN^/OCAIIOJll 

SCPT C-BRIEF] [-SPACE] C-MERGEJ 

THE MEANING OF THESE OPTIONS IS A3 FOLLOWS: 

OPTION MEANING 
BRIEF 

SPACE 

SORT PROGRAM MESSAGES ARE NOT PRINTED AT 
THE USER'S TERMINAL. 
ANY BLANK LINES ARE DELETED FROM THE SORT 

MERGE 
OUTPUT FILE. 
A MERGE OF PRESORTED PILES IS REQUESTED. 

fIL£_£EE£1EICATIONS 

RESPOND TO THE FIRST INQUIRY WITH THE INPUT FILE NAME, OUTPUT FILE 
NAME, AND THE NUMBER OF PAIRS OF COLUMNS (DEFAULT IS 1 ) . TO SPECIFY 
MULTIPLE INPUT PILES, RECORD TYPES, OR MAXIMUM RECORD LENGTHS THE 
ALLOWING KEYWORDS MUST BE USED. 
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KEYWORD 
-INPUTFILE NAiVE 

-OUTPUTI^ILE 
-KEYS N 

NAME 

-INTYPE TYPE 

-CUTTYPE 
-INLENGTH 

•yPE 
N 

-OUTLENGTH N 

USAGE 
NAME IS AN INPUT FILE TREENAME 
UP TO 80 CHARACTERS LONG. 
THIS KEYWORD MAY BE USED REPEATEDLY* 
ONCE 
NAME 
N IS 

FOR EACH OF THE INPUT FILES. 
IS THE OUTPUT FILE TREENAME 
THE NUMBER OF KEYS. 

DEFAULT IS 1. 
TYPE IS THE TYPE OR THE INPUT RECORDS: 

COMPRESSED 
UNCOMPRESSED 
FIXED 
VARIABLE. 

OR 

THESE RECORD TYPES ARE DESCRIBED BELOW 
TYPE IS THE OUTPUT RECORD TYPE. 
N IS THE MAXIMUM LENGTH OF THE INPUT 
RECORDS. THIS LENGTH MUST BE SPECIFIED 
FOR f̂ IXED LENGTH INPUT RECORDS. 
N IS THE MAXIMUM LENGTH OF THE OUTPUT 
RECORDS. THIS LENGTH MUST BE SPECIFIED 
.̂ OR "IXED LENGTH OUTPUT RECORDS. 

£I£0£P._TYPES.i 

COMPRESSED SOURC 
CHARACTE 
BE INTER 

Et BLANK COMPRESSED RECORD 
R (:212). SOURCE LINES CANN 
PRETEC AS A 3LANK COMPRESSION 

DELIMITED 
OT CONTAIN 
INDICATOR 

BY A NEWLINE 
DATA WHICH MAY 
(:221) OR A 

NEWLINE. 
UNCOMPRESSED SO 

CHARACTE 
URGE: UNCOMPRESSED RECORD DELIMITED BY A NEWLINE 
R <:212>, AND THUS CANNOT CONTAIN DATA WHICH MAY BE 

INTERPRETED AS A NEWLINE. 
VARIABLE LENGTH: RECORD STORED WITH LENGTH IN 
rIXED LENGTH: RECORD CONTAINING DATA ONLY, NO 

FIRST WORD. 
LENGTH INFORMATION. THE 

LENGTH MUST BE SPECIFIED USING TH 
KEYWORDS. IF A NEWLINE CHARACTER IS A 
THAT THE FILE CAN BE EDITED, IT MU 

E -INLENGTH OR -OUTLENGTH 
PPENDED TO EACH RECORD SO 
ST 3E INCLUDED IN THE 

DEFAU 
V A R I A. 

CHAR 
LT DE° 
BLE LEN 

ACTE 
ENDS 
GTH 

R CO 
ON 

IF 

UNT. 
THI 

ANY 
KEY TYPES SPECIFIED 

INTEGER, LONG INTE 
INPUT TYPE 

GER, SINGLE 
DEFAULTS TO 
OR DOUBLE 

PRECI 
THE 0 
TYPE. 

SION REAL KEY IS SPECIFIED, 
UTPUT TYPE IS NOT GIVEN, IT IS 

OTHERWISE 
ASSUMED TO 

IT DEFAULTS 
BE THE SAMi 

TO ASCII. IF 
: AS THE INPUT 

IF MULTIPLE INPUT FILES ARE USED* THEY MUST ALL CONTAIN TH-
OF RECORDS. 

SAME TYPE 

KEYS SPECIFICATION: 

RESPOND TO THE SUBSEQUENT INQUIRIES WITH THE APPROPRIATE STARTING AND 
ENDING COLUMN NUMBERS (CHARACTER POSITIONS). TO SORT IN DESCENDING 
ORDER, TYPE A SPACE AND THE LETTER R A^TER ENDING COLUMN OF THE FIELD 
TC BE REVERSE-SORTED. TO SPECIFY OTHER THAN ASCII KEYS, ENTER THE 
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PROPER CODE AT THE END OF THE LINE* ALTERNATIVELY* KEY INFORMATION MAY 
BE SPECIFIED BY USING CONTROL ARGUMENTS AS FOLLOWS: 

CONJROL_ AP̂ G L[MjEtNTul 
-START N "~ 
-END M 
-CESCENCING 

USA; 
N IS STARTING COLUMN. 
N IS ENDING COLUMN. 
REQUESTS SORT IN DESCENDING ORDER. 

-TYDE CODE CODE CAN BE ONE 
A - ASCII 
I - INTEGER 

OF: 

J - LONG INTEGER 
F - SINGLE PRECISION REAL 
D - DOUBLE PRECISION REAL 
U - NUMERIC ASCII, UNSIGNED 
LS - LEADING SEPARATE 
TS - TRAILING SEPARATE 
LE - LEADING EMBEDDED 
TE - TRAILING EMBEDDED 
PD - BACKED DECIMAL 
AU - ASCII UPPERCASED WHEN COMPARED 

WHEN THE LAST PAIR 0^ COLUMN NUMBERS IS ENTERED, SORTING BEGIN: WHEN 
THE SO^T IS COMPLETE, SORT PRINTS THE NUMBE'R 0^ PASSES AND 
ITEMS (LINES IN THE OUTPUT FILE), AND RETURNS TO PRIMOS. 

NUMBER OF 

MERGING: 

AFTER ENTERING THE 
NUMBER OF ADDITIONAL 
FILENAMES, ONE PER 

KEY INFORMATION, 
MERGE FILES. THE 
LINE. WHEN THE L* 

THE SORT PROGRAM ASKS FOR THE 
USER THEN ENTERS THE MERGE 

ST TREENAME IS ENTERED, MERGING 
BEGINS. WHEN 
PASSES BEFORE 

THE MERGE 
RETURNING 

IS 
TO 

COMPLETE, 
PRIMOS. 

SORT PRINTS ONLY THE NUMBER OF 
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EXAMPLES: 

IN THE SAMPLE SORT RUNS BELOW, THE FOLLOWING INPUT FILES WILL BE USED. 

OK, SLIST IiSIPUTl 
THIS 
IS 
A 
SAMPLE 
INPUT 
FILE 

OK, SLIST INPUT2 
THIS 
IS 
A 
SECOND 
SAMPLE 
INPUT 

* 
* 
* 
* 
* 
* 

ILE 

OK 

IN THE MERGE EXAMPLES, THE FOLLOWING PRESORTED COPIES OF THESE INPUT 
FILES WILL BE USED. 

OK, SLIST MERGE1 
A 
FILE 
INPU" 

SAMPLE 
THIS 

OK, SLIST MERC-E2 
A * 
FILE 
INPUT 
IS 
SAMPLE 
SECOND 
THIS 

* 
* 
* 
* 
+ 

* 

OK, 
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THIS IS AN EXAMPLE OF SORTING A SINGLE INPUT FILE. 

OK, S 
SORT 

INP 

2EI 
PROG 
UT T 

RAM PARAMETERS ARE:. 
REE NAME -- OUTPUT TREE NAME FOLLOWED BY 

NUMBER OP °AIRS OF STARTING AND ENDING COLUMNS. 

INPUT PAIRS OF STARTING AND ENDING COLUMNS 
ONE PAIR PER LINE--SEPARATED BY 
FOR REVERSE SORTING ENTER "R" A 
ENDING COLUMN — SEPARATED BY A S 

A SPACE. 
-TER DESIRED 
PACE. 

FOR 
AT 

A S 
THE 
A 

PECI 
END 
- A 

PIC 
CF T 

sen 

DATA TYPE ENTER 
HE LINE--SEPARAT 

THE PROPER CODE 
ED BY A S^ACE. 

- S 
- S 
- D 

INGL 
INGL 
OUBL 

E PREC I 
E PRECI 
E PRECI 

SION 
SION 
SION 

INTE 
REAL 
REAL 

GER 

J 
U 
LS" 

- N 
- N 

OUBL 
UMER 
UMER 

E PRECI 
IC ASCI 
IC ASCI 

SION 
I ,UNS 
I,LEA 

INTE 
I 3 iM E 
D I N G 

GER 

SEPARATE SIGN 
TS" 
LE" 
TE" 

- N U M E R I C A S C I 
- N U M E R I C A S C I 
- NUMERIC ASCI 

^TRAILING SEPARATE SIGN 
I,LEADING EMBEDDED SIGN 
I,TRAILING EMBEDDED SIGN 

DEF 

prn 

AU" 
AULT 

- P 
- A 
IS 

ACKE 
SCII 
ASCI 

D DECIM 
• UPPER 
I. 

AL 
LOWER CASE SORT EQUAL 

1 5 

BEGINNING SORT 

PASSES ITEMS 

CSORT-REV17.0 ] 

OK, SLIST OUTPUT 
A 
PILE 
INPUT 
IS 
SAMPLE 
T^IS 

OK, 

PAGE 



SCRT COMMAND 

THIS IS AN EXAMPLE OF SORTING A SINGLE FILE IN DESCENDING ORDER AND THE 
USE OF THE BRIEF OPTION. 

OK, SORJ_-BR 
-INPUT INPUT1 -OUTPUT OUTFILE 
zSJART_l_-END_5_zDESCENDING 

BEGINNING SORT 

PASSES ITEMS 

CSORT-REV17.0 ] 

OK, SLIST OUTFILE 
THIS 
SAM?L: 

IS 
INPUT 
FILE 
_A 

OK, 
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SORT COMMAND 

THIS IS AN EXAMPLE OF SORTING TWO FILES INTO A SINGLE OUTPUT FILE. 
NOTE ThAT THE ORDER OF INPUT IS MAINTAINED FOR RECORDS WITH EQUAL KEYS. 

OK, SOR 
SORT PR 

INPUT 

I 
OG 
T 

RAM 
REE 

PA 
NA 

RA METE 
ME --

RS ARE: 
OUTPUT TREE NAME FOLLOWED BY 

NUMBER OF PAIRS OF STARTING AND ENDING COLUMNS. 
zI^EUT_INPyil_-INPyi_INPi!JI2_zl2yi?.yi_£lJIFIL£ 

INPUT PAIRS OF STARTING AND ENDING COLUMNS 
ONE PAIR PER LINE — SEPARATED 3Y A SPACE. 
FOR REVERSE SORTING ENTER "R" AFTER DESIRED 
ENDING COLUMN—SEPARATED BY A SDACE. 
FOR A 
AT TH 

A 

iPECIFI 
END OF 
- ASC 

C DATA 
THE L 

II 

TYPE ENTER THE PROPER CODE 
INE--SEPARATED BY A SDACE. 

- SIN 
- SIN 
- DOU 

GLE 
GLE 
BLE 

PR 
PR 
PR 

ECISION 
E C IS10 M 
ECISION 

INTEGER 
REAL 
REAL 

J" - DOUBLE PRECISION INTEGER 
U" - NUMERIC ASCII .UNSIGNED 
LS" - NUMERIC ASCII .LEADING SEPARATE SIGN 
TS» - NUMERIC ASCII.TRAILING SEPARATE SIGN 
LE" - NUMERIC ASCII,LEADING EMBEDDED SIGN 
TE" - NUMERIC ASCI I .TRAIL ING EMBEDDED SIGN 
P 
A 

DEFAU 

D" 
U» 
LT 

- PAC 
- ASC 
IS AS 

KED 
II. 
CII. 

DE 
UP 

CIMAL 
PER & LOWER CASE SORT EQUAL 

1 5 A 

BEGINNING SORT 

PASSES ITEMS 13 

CSORT-REV17.0J 

OK, SLIST OUTFILE 
A 
A 
"I LE 
FI 
IN 
IN 

LE 
PUT 
PUT 

IS 
IS 
SA MPL 
SA 
SE 
TH 

MPLE 
COND 
IS 

THIS 
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SOFT COMMAND 

THESE ARE TWO WAYS MERGING TWO PRESORTED FILES. 
NOTE THAT THE ORDER OF INPUT IS MAINTAINED FOR RECORDS WITH EQUAL KEYS. 

OK, S 
SCR T 

INP 
PRCGRA 
UT TRE 

ES££ 
M PAR 
E NAM 

AMET 
E --

ERS A 
OUTP 

RE 
UT TREE NAME FOLLOWED BY 

NUMBER OF PAIRS OF STAR 
INEyi_ME.RGE.l_rINEyi_ME.RG_ 
INPUT PAIRS OF STARTING 

TING AND ENDING COLUMNS. 

_2yiEyi_M__£__y___K£i5_i 
AND ENDING COLUMNS 

ONE 
FOR 
END 

PAIR 
REVER 
ING CO 

PEP L 
SE SO 
LUHN-

INE-
RTIN 
-SEP 

-SEPA 
G ENT 
ARATE 

RATE 
ER " 

D BY 

D BY A SPACE. 
R" AFTER DESIRED 
A SPACE. 

cOR 
AT 

A SPE 
THE EN 
A" -

CIFIC 
D Op 

ASCI 

DAT 
THE 
I 

A TYPE ENTER THE PROPER CODE 
LINE--SEPARATED BY A SPACE. 

I" 
C II 

SING 
SING 
DOUB 

LE 
LE 
LE 

RECIS 
RECIS 
RECIS 

ION 
ION 
ION 

INTEGER 
REAL 
REAL 

J" - DOUBLE PRECISION INTEGER 
U" - NUMERIC ASCII ,UNSIGNED 
LS" - NUMERIC ASCII^LEADING SEPARATE 
TS 
LE 
TE 

SIGN 
NUMERIC ASCII»TRAILING SEPARATE SIGN 
NUMERIC ASCII ,LEADING EMBEDDED SIGN 
NUMERIC ASCII^TRAILING EMBEDDED SIGN 

DE-

PD 
AU 

AULT 

PACK 
ASCI 

S ASC 

ED D 
I» U 
II. 

ECIMAI 
PPER LO-JER CASE SORT EQUAL 

I_5 
INPUT THE NUMBER OF ADDITIONAL FILES TO BE MERGED. (MAX= 9) : o 

BEGINNING MERGE 

FASSES 
CS0RT-REV17.0 I 

OK, SLIST MERGEOUT 

FILE 
FILE 
INPUT 
INPUT 
IS 
IS 
SAMPLE 
SAMPLE 
SECOND 
THIS 
THIS 

PAGE 
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SORT COMMAND 

OK» SORT -MERGE 
SORT PROGRAM PARAMETERS ARE: 

INPUT TREE NAME -- OUTPUT TREE NAME FOLLOWED BY 
NUMBER OF PAIRS OF STARTING AND ENDING COLUMNS. 

INP 
ONE 

UIJA 
UT P 
PAI 

AIRS 
R PE 

QUI 
o^ 

R LI 

S T A R T I N G AND E N D I N G C O L U M N S 
N E - - S E P A R A T E D BY A S P A C E . 

<^0R 
END: 
FOR 

REV 
NG 
A S 

ERSE SORTING ENTER »R» A-TER DESIRED 
COLUMN — SEPARATED BY A SPACE. 
PECIFIC DATA TYPE ENTER THE PROPER CODE 

AT THE 
"A" 
II T II 

END 
- A 
- S 

0 F THE LINE — SEPARATED BY A SPACE. 
SCII 
INGLE PRECISION INTEGER 

ii p ii 

n n " 

II j ii 

- S I N G L E P R E C I S I O N REAL 
- D O U B L E P R E C I S I O N REAL 
- DOUBLE PRECISION INTEGER 

" U" 
"LS" 
" T S " 

- N 
- N 
- N 

UMER 
UMER 
UMER 

IC ASCII,UNSIGNED 
IC ASCII^LEADING SEPARATE SIGN 
IC ASCII , TRAILING SEPARATE SIGN 

"LE" 
" TE" 
II p Q II 

- NUMERIC ASCII •LEADING EMBEDDED SIGN 
- N U M E R I C ASCI I » T R A I L I N G E M 3 E D D E D S I G N 
- PACKED DECIMAL 

DEF 
5 

"AU" 
ALLT 

- A 
IS 

SCII 
ASCI 

, UPPER 
I. 

& LOWER CASE SORT EQUAL 

INPUT 
INP 

MERGE 

THE 
UT F 
1 

NUMBER OF ADDITIONAL FILES TO BE MERGED. (MAX 
ILES TO BE MERGED* ONLY ONE PER LINE. 

11): 2 

MERGE2 

BEGINNING MERGE 

PASSES 1 
[SORT-REV 17.0j 

0K» SLIST MERGEOUT 
A 
A 
FI 
-I 

LE 
LE 

IN 
IN 
IS 

PUT 
PUT 

T C 
J. — 

SA 
SA 

MPLE 
MPLE 

SE 
TM 
TH 

COMD 
IS 
IS 
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* * 
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* * 
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* * 
* * 
* * :JJ I I I M M M M 

* * 
* * 
* * 

J I MM MM MM MM Y Y 
J I M M M M M M Y Y 
J I M M M M M M Y 

* * 
* * 
* * 

J J 

J J 

JJ 

I 

I 

III 

** 
* * 
** 

** 

** 

* * 

I I I 
I 
I 
I 
I 
I 

l\ N 

NN N 

N N M 

N N N 
N N N 
N NN 

-FFFF 

F 
F 

FFFF 

F 
c 

000 
0 0 
0 0 
0 0 
0 0 
0 0 

1 
11 

1 

77777 
7 

7 
* * 
* * 
* * 

7 

* * 
* * 
** 

III 000 111 

** 
** 
* * 
********************************************************************************* 
********************************************************************************* 



BASICV FOR REV 17 

DATE: MARCH 15, 1979 

TC: R & D PERSONNEL 

FROM: LARRY STABILE 

SUBJECT: BASICV FOR REV 17 

REFERENCE: NONE 

ABSTRACT 

IMPLEMENTED FOR REV 17 ARE THE FOLLOWING: 

1. PERFORMANCE MEASUREMENT. 

2. QUIT-HANDLING. 

3. LOCAL VARIABLES ON USER-FUNCTIONS 

4. MISCELLANEOUS FUNCTIONALITY AND CHANGES 



BASICV FOR REV 17 

1 QUIT-HANDLING 

BASIC/VM NOW COMDLETELY SUPPORTS THE HANDLING OF QUITS (CONTROL-P»S) 
TYPED BY THE USER AT THE TERMINAL. DURING PROCESSING OF .A COMMAND* A 
QUIT WILL RETURN THE USER TO BASIC COMMAND LEVEL. THIS IS USEFUL FOR 
ESCAPING FROM ACTIVITIES SUCH AS LONG PRINTOUTS, WITHOUT RESTARTING THE 
BASIC SESSION. 

DURING PROGRAM EXECUTION, QUITS ARE HANDLED AS TRAPPABLE 'ERRORS', 
BY TWO NEW STATEMENTS: 

ON QUIT GOTO STATEMENT-NUMBER 

QLIT ERROR OF" 

THESE TWO STATEMENTS ARE ANALOGOUS TO ON ERROR GOTO AND ERROR OFF, 
EXCEPT THAT ONLY QUITS APE HANDLED BY THEM. IF QUIT ERROR OFF HAS BEEN 
EXECUTED, OR NO ON QUIT STATEMENT IS SET, THEN BASIC WILL RETURN TO 
COMMAND LEVEL WITH THE MESSAGE 

QLIT AT LINE STATEMENT-NUMBER 

THE USUAL RULES OF ON ERROR GOTO REGARDING USER-DEFINED FUNCTIONS 
ALSO APPLY TO ON QUIT GOTO: TRANSFERS SHOULD ALWAYS BE MADE WITHIN THE 
FUNCTION DEFINITION. 

A CAUTION TO USERS: BE CAREFUL 0" WRITING YOURSELF INTO LOOP 
SLCH THAT QUITS TRAP BACK TO THE SAME INFINITE LOOP FROM WHICH YOU WERE 
TRYING TO ESCAPE. THE ONLY WAY TO FREE YOUR TERMINAL THEN IS TO LOG 
YOURSELF OUT FROM ANOTHER TERMINAL VIA THE 'LOGOUT -USER NUMBER' PRIMOS 
COMMAND 
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BASICV FOR REV 17 

EXAAMPLE 

OK, BASICV 

BASICV REV17.0 
NEW OR O L D : OLD QUITTEST 
>LIST 
OLITTEST THUf MAR 01 1979 li:00:i0 

10 ON QUIT GOTO 1000 
20 PRINT 'HI!' WHILE 1 
30 ! 
1000 P * IN T 'QUIT!' 
1005 QLIT ERROR OF 
1010 GCTO 20 
1020 END 
>RUN 
QUITTEST THU, MAR 01 1579 ll:00:i4 

HI ! 
HI ! 
QLIT! (A QUIT WAS TYPED HERE: THE ERROR TRAP WAS THEN TURNED OFF) 
HI! 
HI! (A SECOND QUIT WAS TYPED JUST AFTER THIS POINT) 
QUIT AT LINE 2 0 
~>QUI.T 

OK, 

PAGE 



BA^ICV FOR REV 17 

2 PERFORMANCE MEASUREMENT, 

THE DERrORMANCE MEASUREMENT PACKAGE IS FULLY DOCUMENTED IN 
INF0.PERF.17. 

3_LOCAL_\/ARIABLES 

LCCAL VARIABLES IN USER-DEFINED FUNCTIONS ARE A MAJOR STEP REQUIRED FOR 
ANY FORM OF MODULAR PROGRAMMING IN 3ASIC. 
LCCAL, STATIC VARIABLES AND ARRAYS IN A 
VARIABLES NOT DECLARED LOCAL ARE ALWAYS 

REV 17 BASICV NOW SUPPORTS 
USER-FUNCTION DEFINITION. 
GLOBALt EXCEPT FOR THE 

ARGUMENTS TO THE FUNCTION. 

THE FORMAT IS EXEMPLIFIED BY: 

DEF FNPSCXS,YS,N) ! PADS X$ ON RIGHT WITH CHARACTER Y$ 
! SUCH THAT TOTAL LENGTH IS N. 

LOCAL Z$ 
Z$ = X$ 
ZS - ZS + Y$ UNTIL LEN(Z$) = N 
FNP$ = ZS 

NEND 

THE LOCAL STATEMENT ALWAYS APPEARS IMMEDIATELY FOLLOWING A DE^t AND 
INDICATES A SET OF NAMES TO BE TAKEN AS LOCAL TO THE FUNCTION DEFINED. 
THESE VARIABLES HAVE 
THAT THEY CANNOT BE 

SIMILAR STATUS AS ARGUMENTS TO THE FUNCTION IN 
PRINTED IN IMMEDIATE MODE DURING A PAUSE OR BREAK. 

ARRAYS MAY ALSO BE DECLARED LOCAL. FOR EXAMPLE: 

5 ! RETURNS DETERMINANT OF MATRIX FORMED USING VALUE OF X 
10 DEF FNA(X) 
20 LOCAL T,J 
30 LOCAL DIM A(lOilO) 
40 A(-IfiJ) = SIN(X*I*J) FOR I 
50 FNA r DET(A) 
60 FNEND 

= 1 TO 10 FOR J - 1 TO 10 

NOTE THAT LOCAL VARIABLES AND ARRAYS ARE SIAIJC, THAT ISt THEIR 
VALUES ARE PRESERVED OVER MULTIPLE CALLS TO THE FUNCTION. 

REFERRING TO THE ABOVE EXAMPLES, NOTE THAT USERS CAN KEEP STANDARD 
LIBRARIES OF FUNCTIONS WHICH NEED ONLY 3E RESEQUENCED TO BE USED IN 
THEIR PROGRAMS. THE LOCAL STATEMENT HAS EFFECTIVELY REMOVED THE NEED 
TC SEARCH "OR i/ARI ABLE-NAME CONFLICTS. 
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BASICV -OR REV 17 

^_MISCELLAN£OUS_FyNCIIONAL_,E,NlHANCEMENTS AND..CHANGES 

A- fULHPLE_ASSIGNMENI A,B,C=<EXPR> 

THIS FEATURE MAY ALSO BE RE-ERRED TO AS 'SIMULTANEOUS ASSIGNMENTS 
SINCE THE 'OLD' VALUES OF A VARIABLE ARE USED IN MAKING A 
CALCULATION FOR A TARGET VALUE- ARRAY-SUBSCRIPT CALCULATIONS ARE 
THE REASON THAT CLARIFICATION IS NEEDED: 

1 = 5 

_ _ _ _ _ _ _ _ _ _ 

ABOVE, A(5) WILL BE SET TO 10, NOT A(10)? I IS NOT SET TO 10 BEFORE 
THE ARRAY-SUBSCRIPT CALCULATION IS PEFORMED 

COUELE QUOTE 

DOUBLE-QUOTE < ) HAS BEEN ADDED AS EGAL STRING-CONSTANT 
DELIMITER. NOTE THAT NOW BOTH " AND ' ARE PERMITTED? SO THAT EACH 
MAY BE USED AS PART OF THE STRING LITERAL. 

C. BINARY FILES 

LINE NUMBERS HAVE BEEN ADDED TO THE BINARY FILE* SO THAT PROGRAMS 
USING E*L WILL STILL WORK CORRECTLY WHEN COMPILED AND SAVED. 

H. RANDOMIZE. 

RANDOMIZE STATEMENT. HAS SAME EFFECT AS THE RANDOM-NUMBER SEEDING 
THAT OCCURS UPON STARTING A BASIC PROGRAM. ALSO, RND MAY NOW BE 
USED SYNONOMOUSLY WITH RND(Q), FOR COMPATIBILITY WITH MOST OTHER 
BASICS. 

I. INVOLUTION *** CHANGE IN FUNCTIONALITY *** 

THE ORDER OF PRIORITY IN EVALUATING INVOLUTION (A~B> HAS BEEN 
CHANGED TC BE ANSI-CONFORMING. NOW, A'B^C = (A~B)"C AS OPPOSED TO 
A " ( E ~ C) . 

J. SIMPLE CURSOR CONTROL 

£ IS NOW EQUIVALENT TO FNZ9$. THIS IS SO ONE MAY WRITE A 
CURSOR-POSITIONING FUNCTION OF THE FORM PRINT 5(12,4) ; 'ABCDE* . A 
TYPICAL FUNCTION FOR DOING THIS IS SHOWN BELOW. 
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BASICV FOR REV 17 

100 
101 
110 
111 
120 

THIS FUNCTION SERVES AS A CURSOR-POSITIONER FOR 
THE FOX TERMINAL-

NOTE THAT IT IS WISE TO MARGIN OFF WHEN USING 
THIS FUNCTION. 

130 DEF 3(X,Y)=CHAR(155)+'X*+CHAR(32+X)+CHAR(155)+'Y' + 

CHAR(32+Y) 
140 ! 
150 PRINT 2(12,30) ? 'AECDE' 

K. INPUT QUOTE: 

QUOTES AS INPUT FOR INPUT VARIABLES. STRINGS GIVEN IN QUOTES FOR AN 
INPUT, INPUTLINE, OR MATINPUT STATEMENT WILL BE INPUT AS THE LITERAL 
STRING TYPED BUT WITH THE QUOTES REMOVED. ONE CAN THEN INPUT, FOR 
INSTANCE, LEADING AND TRAILING BLANKS. 

L- O N ^ . . GOTO_CELS£_GOIi2_^ii2 

CHANGE TO ON...GOTO S Nl, . . .,SNN ONE CAN NOW USE A STATEMENT OF 
THE FORM ON...GOTO SN1,...,SNN ELSE LGOTO] SN . IF THE SELECTOR 
EXPRESSION IS OUT-OF-RANGE, THE ELSE LINE-NUMBER IS GIVEN CONTROL. 

M. CVT$$ 

CVT$$ ^UNCTION. UPPER-TO-LOWER CASE CONVERSION HAS BEEN ADDED TO 
COMPLEMENT THE LOWER-TO-UPPER CASE CONVERSION. ITS CODE IS 256. 
NOTE THAT IF BOIH THIS AND 32 (LOWER-TO-UPPER) ARE USED, THEN BOTH 
CONVERSIONS WILL BE PERFORMED, SO THAT: 

IF X$ - 'ABCDE1» THEN 

CVT$$(X$,32) RETURNS 'ABCDE' 

CVT$$(X$,256) RETURNS 'ABCDE' 

CVT$$(X$,256+32) RETURNS 'ABCDE' 

N. LI^!gllJNIII_FUNCIIO_N *** CHANGE IN FUNCTI 0_NA LITY *** 

THE LIN# FUNCTION, WHICH RETURNS THE CURRENT POSITION IN A 
DIRECT-ACCESS FILE, HAS BEEN CHANGED TO RETURN ONE LESS THEN BEFORE. 
SO, WHEN A FILE IS OPENED, LIN« STARTS AT 0 (TAR 20150). 
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TARS Fl'XED FOR REV17.1 

TARS F I X E D FOR R E V 1 7 . 1 

THE FOLLOWING B U G - F I X E S FROM R F V 1 6 . 6 HAVE BEEN C A R R I E D OVER TO R E V 1 7 . 1 

TAR NO 

22304 

DESCRIPTION 

14219 SELECT WITH ALTERNATE KEY, NOT DEFINED; 
GAVE A BAD ERROR MESSAGE. 

14594 COMPILER DID NOT FLAG AS AN ERROR A DATA-NAME 
THAT WAS NOT DEFINED AS LEVEL 01/7/ ON A USING 
STATF^FNT. 

2149S MIDAS 13 / COBOL 94 STATUS CODES ALONG WITH 
LEAVING RECORDS LOCKED WAS FIXED. 

COMPILER FAILED TO FLAG INDEX-NAMES THAT 

22307 
WERE THE SAME AS DATA-NAMES. 
BAD ERROR MESSAGE WAS ISSUED WHEN NO 
CORRESPONDENCE WAS FOUND. 

22308 SOME COMPILER ERROR MESSAGES HAD 
SPACES IN THE MIDDLE OF A WORD. 

22310 COMPILER WAS ABORTING WITH A TABLE 
GROUP ERROR, IF A LEVEL 88 STATMENT 
APPEARED DIRECTLY BEFORE THE LINKAGE 
SECTION. 

22318 MISLEADING ERROR MESSAGE FROM COMPILER. 

2 3 360 MOVE CORRESPONDING WAS CAUSING 
THE FOLLOWING STATEMENT TO BE SKIPPED 

23677 COMPILER GENERATES FAJLTY CODE TO 
EVALUATE A SUBSCRIPTED NUMERIC 
CONDITION NAME. 

23679 THE GENERATED CODE COMVERTED 
INDEX ITEMS TO COMPUTET I ONAL-3, INSTEAD 

3683 

OF EXTERNAL DECIMAL 

DOCUMENTATION PROBLEM, THE MANUAL DID 
NOT STATE THAT THE SECONDARY KEY HAD TO BE 
CONTAINED WITHIN THE RECORD DESCRIPTION. 
THE COMPILER WILL NOW FLAG THIS CONDITION. 

23684 THE COMPILER GENERATED BAD BRANCH WHEN 
TESTING NEGATED CONDITION WITH 

80984 

A COMPUTATIONAL ITEM 

FIXED UNDER TAR 24806 



A K 5 FIXED F U K K t V T . 1 

SPECIAL INSTRUCTIONS: 

THERE IS A BUG IN PEV.1 COBOL INVOLVING THE FIGURATIVE CONSTANT 
ZERO IN A CONDITIONAL EXPRESSION. IF ZERO IS THE SUBJECT OF A RELATION 
CONDITION!, THE PROGRAM WILL NOT COMPILE CORRECTLY. THE PROBLEM CAN BE 
TEMPORARILY CIRCUMVENTED BY REWRITING THE CONDITIONAL EXPRESSION SUCH 
THAT THE FIGURATIVE CONSTANT ZERO IS THE OBJECT OF THE RELATION CONDITION 

USING THE GENERAL FORMAT, 

IF ZERO RELATIONAL OPERATOR= ;IDENTIF1ER= 

SHOULD BE CHANGED TO 

IF ;IDENTIFIER= ;RELATIONAL OPE PA TOR= ZERO 
(REVERSED WHEN! 

NECESSARY) 

WE ARE CURRENTLY WORKING ON FIXING THIS BUG AND HOPE TO RELEASE 
THE FIX FOR THE NEXT RELEASE. 
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S U 3 J E C T : P L / P S P E C I F I C A T I O N 

I N T R O D U C T I O N 

PL/P 
R E S P E C T S , 
L A N G U A G E . 

IS A V A R I A N T OF ANSI P L / I : A L T H O U G H A SUBSET IN MOST 
IT C O N T A I N S S E V E R A L S I G N I F I C A N T E X T E N S I O N S TO THE S T A N D A R D 
SINCE THIS D O C U M E N T D E S C R I B E S ONLY THE D I J F E R E N C E S _ B E T W E E N 

PL/P AND ANSI P L / I , R E A D E R S NOT FAMILIAR WITH THE FULL L A N G U A G E S H O U L D 
CONSULT ONE OF THE R E F E R E N C E S IN THE B I B L I O G R A P H Y B E F O R E P R O C E E D I N G 
WITH THIS D O C U M E N T . ( A P P E N D I X A, "PL/P C_OURSE SYLLABUS,," IS ALSO 
A T T A C H E D FOR THE R E A D E R ' S C O N V E N I E N C E / ALTHOUGH IT IS I N T E N D E D TO BE 
USED IN C O N N E C T I O N W I T H A COURSE W H E R E I N THE T E A C H E R W O U L D E X P A N D UPON 
ITS C O N T E N T S WITH FULLER E X P L A N A T I O N S AND E X A M P L E S . ) 

ANSI F E A T U R E S M I S S I N G IN P L / P 

THE F O L L O W I N G F E A T U R E S OF ANSI PL/I ARE NOT I N C L U D E D IN P L / P : 

1. ALL FORMS OF INPUT AND OUTPUT 

2. THE C O N D I T I O N M E C H A N I S M 

3. THE A L L O C A T E AND FREE S T A T E M E N T S 

~UT~ T H F~S~f 0~P~ S T A T E M E N T 

5. THE D E F A U L T S T A T E M E N T .. 

6. ALL A T T R I B U T E S EXCEPT I N T E R N A L / E X T E R N A L / S T A T I C / A U T O M A T I C , 
BASED^, A L I G N E D 7 U N A L I G N E D / B I T / C H A R A C T E R , _VAR_Y1_NG, 
N O N V A R Y I N G , " E N T R Y , " R E T U R N S , L A B E L / P O I N T E R , B I N A R Y , F I X E D , 
L I K E , I N I T I A L , C O N S T A N T , V A R I A B L E , AND O P T I O N S AND ( I M P L I C I T 
ONL_Y^__DIMENSION,_ T E M P E R / P R E C I S I O N , P A R A M E T E R / _R E A L , AN. D_ 
S T R U C T U R E 

7_. ALL 6 U I L T I N F U N C T I O N S AND P S E U D O V * R I ABL E S EXCEPT B I N A R Y , 
CHARACTER"/ M O D , D I V I D E , A F T E R , B E F O R E , C O P Y , ~ D A T E , I N D E X , 
L E N G T H , R E V E R S E / S U B S T R , T I M E , T R A N S L A T E , V E R I F Y , N U L L , AND 
ADDR 

8. A G G R E G A T E E X P R E S S I O N S AND P R O M O T I O N , E X C E P T P R O M O T I O N FROM 
SCALAR TO A R R A Y IN SIMPLE A S S I G N M E N T S T A T E M E N T S 

9. I M P L I C I T D E C L A R A T I O N OF U S E R - D E F I N E D N A M E S 

1 0 . I M P L I C I T C O N V E R S I O N , EXCEPT OF P R E C I S I O N OR S I Z E , 3 E T W E E N 
V A R Y I N G AND N O N V A R Y I N G C H A R A C T E R D A T A , AND B E T W E E N 3IT AND 
B I N A R Y WITH P R E C I S I O N <= 15 



11 CONDITION PREFIXES 

12. VARIABLE EXTENTS EXCEPJ THE *'*" STRIMG SIZE IN A CHARACTER 
PARAMETER DESCRIPTION IN THE DECLARATION OF AN EXTERNAL ENTRY 

13. SUBSCRIPTED LABEL CONSTANTS 

U . END STATEMENT CLOSURE LA3ELS 

15. SCALED AND IMAGINARY ARITHMETIC 
DEFAULT- SUPPRE SSI _N_G__C HA R. A C T E R P 

16. THE '/INCLUDE STATEMENT 

CONSTANTS AND THE 

17. OPTIONS ON THE BEGIN STATEMENT 

J_8_. UNCONNECTED _A R R A Y _R E_F E R E N C E S 

19. MULTIPLE-TARGET ASSIGNMENT STATEMENTS 

20. BY NAME ASSIGNMENT 

21 . BIT VARYING 

22. THE REFER OPTION 

23. THE ** AND / OPERATORS 

I N_ ADDJJL ION, THE FO LL 0W ING.RESTJUCTIONS A P e L Y : 

1. NO REFERENCE MAY CONTAIN MORE THAN ONE PARENTHESIZED LIST, 
EXCEPT STRUCTURE REFERENCES IN. WHICH THE SUBSCRIPTS ARE 
DISTRIBUTED OVER THE COMPONENTS. 

DO INDICES MUST BE EITHER BINARY OR POINTFR. 

3. THE INITIAL ATTRIBUTE MAY ONLY CONTAIN STRING OR ARITHMETIC 
C 0 N STANTS, TH E BUILTI N _ F U HC.ll ON NJJ L_U) , OR " * " . 

4. ITERATION FACTORS IN THE INITIAL ATTRIBUTE MUST BE INTEGER 
CONSTANTS. 

ONLY ITEMS OF STORAGE CLASS STATIC MAY BE INITIALIZED. 

THE BASED ATTRIBUTE MAY NOT CONTAIN A POINTER REFERENCE; 
HENCE, ALL REFERENCES TO BASED VARIABLES MUST BE 
POINT ER-QUALI FIED. 

BITSTRINGS ARE ALIGNED SO THAT THEY WILL NOT CROSS WORD 
BOUNDARIES, _AN D_ MEMBERS OF BITSTRING ARR_AYS_ A_RJ WORD-ALIGNED, 
REGARDLESS OF~ALIGNMENT ATTRIBUTE. 

BUILTIN FUNCTIONS WHICH DO NOT TAKE ARGUMENTS MUST BE CODED 
WITH AN EMPTY ARGUMENT LIST 
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9. THE DATA TYPE MUST BE GIVEN FOR EACH PARAMETER IN AN ENTRY 
ATTRIBUTE AND FOR THE RETURN VALUE IN THE RETURNS OPTION OF 
THE PROCEDURE STATEMENT AND THE RETURNS ATTRIBUTE. 

10. THE DECLARATION OF THE REFERENCE IN THE LIKE ATTRIBUTE MUST 
PHYSICALLY PRECEDE THE L K f REFERENCE IN THE "PROGRAM, AND 
MUST NOT CONTAIN A LIKE ATTRIBUTE. 

11. THE FIRST ARGUMENT TO THE 3IT BUILTIN FUNCTION MUST BE EITHER 
AN INTEGER CONSTANT OR A BINARY VARIABLE OF PRECISION <= 15. 

12. SCALE FACTORS ARE NOT ALLOWED IN THE BINARY ATTRIBUTE. 

13. THE FIRST ARGUMENT TO THE CHARACTER 3UILTIN FUNCTION MUST BE 

14 

EITHER AN INTEGER CONSTANT OR A BINARY VARIABLE. 

THE SECOND ARGUMENT TO THE COPY BUILTIN FUNCTION MUST DE A 
CONSTANT. 

15. THE THIRD ARGUMENT TO THE DIVIDE _BUI_LT_1N F UN C TJ_QN_ _ JLUS T BE_ 
PRESENT AND BE AN INTEGER CONSTANT AND THE FOURTH ARGUMENT 
MUST BE OMITTED. 

16. THE LENGTH OF A SUBSTR BUILTIN FUNCTION OR PSEUDOVARIABLE 
WHOSE FIRST ARGUMENT IS A BITSTRING MUST BE CALCULATABLE AT 
COMPILE TIME. 

17. CHARACTER STRING CONSTANTS 
CHARACTER. 

MAY NOT CONTAIN THE NEWLINE 

18. UNALIGNED BITSTRINGS MAY BE PASSED AS ARGUMENTS ONLY VIA 
CALL-BY-VALUE . 

19. FOR AGGRFGATE PARAMETERS AND ARGUMENTS, ARRAY SIZE AND 
DIMENSIONALITY AND STRUCTURE SHAPE ARE NOT CONSIDERED IN 
ARGUMENT VALIDATION. 

IMPLEMENTATION'S PEC IF1C_FEATURES 

ALL PROCEDURES ARE IJPLICILLY RECURSIVE, EXCEPT THOSE IJMTERNAL 
PROCEDURES CODED WITH THE SHORTCALL OPTION. 

THE MAXIMUM SIZE OF CHARACTER STRINGS IS 3192 CHARACTERS. 

THE MAXIMUM SIZE OF BIT STRINGS IS 16 BITS. 

THE UNALIGNED ATTRIBUTE IMPLIES CHARACTER ALIGNMENT FOR CHARACTER 
NONVARYING DATA, BIT ALIGNMENT FOR NON-ARRAY BITSTRING DATA, AND 
WORD ALIGNMENT FOR ALL OTHER CASES. 

THE ALIGNED ATTRIBUTE IMPLIES WORD ALIGNMENT IN ALL CASES. 

THE MAXIMUM LENGTH OF AN IDENTIFIER NA*E IS 32 CHARACTERS. 



7. THE MAXIMUM LENGTH OF A SOURCE LINE IS 256 CHARACTERS 

POINTER VARIABLES USE TWO WORDS (32 BITS) OF MEMORY AND HENCE MAY 
ONLY POINT TO WORD-ALIGNED DATA. 

9. OPTIONS(GATE) MAY BE SPECIFIED ON THE EXTERNAL PROCEDURE STATEMENT, 
CAUSING RING WEAKENING TO OCCUR FOR ALL PARAMETER, BASED, AND 
EXTERNAL POINTERS UPON ASSIGNMENT. 

10. OPTIONS(SAVE(REF)) MAY BE SPECIFIED ON A PROCEDURE STATEMENT TO 
CAUSE AN R S A V J N T O THE. .VARIABLE " R E F ^ T O BE GENERATED R_EFORE_ANY 
OTHER CODE IN THE PROCEDURE. 

11. OPTIONS(SHORTCALL) MAY BE_ SPECIFIED 0N_ AN INTERNAL PROCEDURE 
STATEMENT TO CAUSE IT TO BE ACCESSED BY JSY INSTEAD OF PCL; THE 
COMPILER DIAGNOSES INCORRECT USE OF THIS FEATURE. 

12. 0PTI0NS(SH0RTCALLC(INTE6ER.CONSTANT)]) MAY BE SPECIFIED IN A 
DECLARATION WITH THE ENTRY _ATTRIBUTE, SPECIFYING THAT THE EXTERNAL 
ROUTINE IS TO ACCESSED BY JSXB INSTEAD_Q_F _PCL.^ SEE A P P E_N DI X_A F_OR_ 
MORE DETAILS. 

_1_3_. EXTERNAL REFERENCES ARE RESOLVED ON THE BASIS OF THE 
CHARACTERS OF THE NAME. 

FIRST EIGHT 

14. POINTER, BINARY, AND BIT RETURN VAJ.UES ARE PASSED IN THE 
REGISTER IN ORDER fo CONFORM TO THE FORTRAN CONVENTION. 

OR 

15. 

16 

LABEL VARIABLES ARE STORED WITH THE fIR_SJ 
POINTER 

TWO WORDS (I.E THE 
TO THE EXECUTION ADDRESS) INTERCHANGED FOR COMPATIBILITY 

WITH FORTRAN ROUTINES EXPECTING AN ALTERNATE-RETURN ARGUMENT. 

ARGUMENTS PASSED TO A CHAR ACTER(*)NONVARYING PARAMETER ARE 
ACTUALLY PASSED AS TWO ARGUMENTS, THE FIRST BEING THE STRING 
CONTENTS AND THE SECOND, THE STRING LENGTH. THIS CONFORMS WTTH_._A 
POPULAR FORTRAN CALLING SEQUENCE. (NO ADDITIONAL INFORMATION IS 
PASSED TO A CHARACTER(*)VARYING PARAMETER, SINCE THE STRING IS 
SELF-DEFINING WITH RESPECT TO LENGTH.) 

NON-STANDARD EXTENSIONS IN PL/P 

THE FOLLOWING EXTENSIONS TO ANSI PL/I ARE AVAILABLF IN PL/P (FOR 
MORE INFORMATION REGARDING THE FUNCTIONS DF THESE FEATURES, S EJL 
APPENDIX A) : 

1 

2. 

UPPERCASE AND LOWERCASE ARE COMPLETELY INTERCHANGEABLE, 
EXCEPT WITHIN CHARACTER STRING CONSTANTS. 

"SINSERT TREENAME", IF IT B.EGINS IM COLUMN 1, IS NOT FOLLOWED 
BY ANY OTHER TEXT ON THE LINE, AND THE " I " IS CAPITALIZED 
WILL BE LOGICALLY REPLACED IN THE COMPILER INPUT BY THE 
CONTENTS OF THE FILE REFERENCED BY "TREENAME". 



3. THE "$•" CHARACTER IS LEGAL IN IDENTIFIERS, EXCEPT THAT IT MAY 
NOT BE THE FIRST CHARACTER OF THE IDENTIFIER NAME. 

4. ARGUMENT-PARAMETER TYPE AND NUMBER CHECKING IS DISABLED BY 
DECLARING THE ENTRY NAME WI TH. NO PARA ME TER LI ST . 

5. THE SELECT STATEMENT 

10 

6. THE LEAVE STATEMENT 

7. THE %N0LIST AND %LIST STATEMENTS 

8. THE ^REPLACE STATEMENT 

THE UNTIL OPTION OF THE DO STATEMENT 

THE CALL STATEMENT HAS BEEN EXTENDED TO RECOGNIZE THE 
FOLLOWING "BUILTIN SUBROUTINES": INHIBIT, ENABLE, WAIT, 
NOTIFYB, NOTIFYE. 

11. THE SEARCH, LINKPTR, STACKPTR, BASEPTR, ADDREL, PTR 
(NONSTANDARD DEFINITION), REL, RING, SEGNO, BASEREL, 
STACKBASE, CSTORE, REGFILE, ADDQT, ADDQB, REMGT, REMQB, 
TESTQ, AND TRIM BUILTIN FUNCTIONS 

12. THE REGFILE AND REGISTERS PSEUDOVARIABLES 
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APPENDIX A 



PL/P COURSE SYLLABUS 

I. OVERVIEW OF DIFFERENCES BETWEEN FORTRAN AND PL/I 

A. NO DISTINCTION MADE BETWEEN JPPER~AND LOWER CASE (PL/P ONLY) 

B ^ FREER LINE STRUCTURE 

1. NO COLUMN DEPENDENCIES 

A . UP TO ?56 COLUMNS (PL/P) 

B. NO CONTINUATION COLUMN--STATEMENTS ARE COMPLETELY 
LINE-INDEPENDENT 

C^ NO .COMMENT COLUMN-- ALL COMMENTS BE G IN WITH "/*" AND 
MUST END WITH "•/" — MAY BEGIN ANYWHERE AND RUN FOR ANY 
NUMBER OF LINES 

D. NO LABEL F1 ELD--LABELS ARE IDENTIFIERS, NOT NUMBERS, 
AND MAY BE IN ANY COLUMN; FOLLOWED BY ":" TO INDICATE 
LABEL 

2. SEMICOLON REQUIRED 
INDEPENDENCE 

TO END STATEMENTS--ALLOWS LINE 

3. SPACES ARE REQUIRED TO SEPARATE IDENTIFIERS (KEYWORDS, 
VARIABLES, LABELS, ET C . ) AND NU*I B ERS FROM THEMSELVES AND 
EACH OTHER WHEN NOT SEPARATED BY OTHER NON-ALPHANUMERIC 
CHARACTERS; WAY BE USED FREELY ANYWHERE EXCEPT WITHIN 
LEXICAL ITEMS. 

A. BLANK LINES ALLOWED 

C. ARBITRARY COMPLEXITY OF EXPRESSIONS, EVEN IN SUBSCRIPTS 

D. CALL BY VALUE INSTEAD OF CALL BY REFERENCE FOR CONSTANTS_ _AND 
USER-SELECTED VARIABLES 

E. IDENTIFIER NAMES ARE MORE FLEXIBLE 

BLOCK-STRUCTURED—ALLOWS INTERNAL SUBROUTINES 

* G. MULTIPLE ENTRY POINTS, WITH SAME OR DIFFERENT CALLING SEQUENCES 

H. STORAGE_ CLASSES AVAILABLE ON A PER-VARIABLE BASIS FOR THINGS 
LIKE -DYNM, COMMON, AND RUNTIME STORAGE MANAGEMENT (NO PARALLEL 
IN FORTRAN) 

I. EXTENDED DO-LOOP FUNCTIONALITY 

1. LOGICAL CONDITIONS AS WELL AS ITERATIVE COUNTS 



DOES NOT EXECUTE ONCE UNCONDITIONALLY 

3. ABLE TO COUNT BACKWARDS 

_4 . M U L 11PLE SP E C I F I C ATI 0 N S FOR LOOPS 

5. ABLE TO USE NON-INTEGER DATA FOR INDEX 

J. IF-THEN-ELSE; NESTABLE; USABLE WITH COMPOUND STATEMENTS 

K. WIDE RANGE OF DATA TYPES 

1 MORE FLEXIBLE ARITHMETIC TYPES 

2. ADDITIONAL TYPES FOR BITS, FIXED- AND V ARYING-LENGTH 
CHARACTER STRINGS, POINTERS, LABELS, ETC. 

L. ABLE TO GROUP DATA ITEMS LOGICALLY IN STORAGE, EVEN IF 
DIFFERENT DATA TYPES 

M. ABLE TO COUNT CHARACTERS IN CALLS FOR THE PROGRAMMER 

N. ABLE TO VALIDATE ARGUMENTS IN CALLS .__ 

0 ARRAYS ARE STORED IN ROW-MAJOR ORDER: 
VARIES MOST RAPIDLY 

RIGHTMOST SUBSCRIPT 

P. KEYWORDS ARE NOT RESERVED AND MAY BE USED AS IDENTIFIERS 

Q. DYNAMIC HANDLING OF ERRORS AND OTHER EXCEPTIONS (NOT IN PL/P) 

R. FLEXIBLE I/O (NOT IN PL/P) 

II. IDENTIFIERS 

A. NAMING RESTRICTIONS 

1 . MUST BEGIN WITH. AN _ ALPHABETIC CHARACTER; MAY CONTAIN 
DIGITS, "$'*, AND "_" ("_" IS GOOD FOR CLARITY BY SEPARATING 
WORDS IN A NAME) 

2. INTERNAL NAMES MAY BE UP TO 32 CHARACTERS LONG; EXTERNAL 
NAMES MAY BE UP TO 8 CHARACTERS (PL/P AND SEG RESTRICTIONS) 

B. EXCEPT FOR LABEL CONSTANTS AND BUILTIN FUNCTIONS (SEE BELOW), 
MUST BE EXPLICITLY DECLARED (PL/P RESTRICTION, BUT GOOD 
PROGRAMMING PR AC T I CE) 

C. THE DECLARE STATEMENT 

REPLACES THE TYPE STATEMENTS (REAL, LOGICAL, ETC.) OF 
FORTRAN; THE DATA TYPE OF AN IDENTIFIER IS GIVEN BY 
JC_EY WORDS FOLLOWING IT, RATHER THAN 3Y DIFFERENT TYPE 

> PLANNED BUT NOT YET AVAILABLE IN PL/P 



STATEMENTS 

2 7 " ~~MAY A PPE A R ANY W H7R~E ~ I N THE PROCEDURE,, SUB j T c T TO s T o P E 
RULES ( S E E B E L O W " 

~T7""SYNTAX": DCL < V A R _ S P E C > E , < V A R _ S P E C > [ , . . . 3 3 ; 

A . T Y P I C A L SYNTAX OF < V A R _ S P E C > : 
CLEVEL3 V A R I A B L E NAME C ( < O I M E N S I O N S > ) 3 < A T T R I B U T E S > 

!._ " L E V E L " I S USED ONLY TO DECLARE STRUCTURES 
BELOW) 

(SEE 

II 

III 

<DIMENSIONS>,_ IF J>RESENT, SPECIFICS THAT 
"VARIABLE_NAME" IS AN ARRAY. SYNTAX: 
CLBOUND1:3 HBOUND1 [", CLBOJND2:3 HBOUND2 C, ...33 
IF "LBOUNDN" IS OMITTED, DEFAULT IS 1. NOTE THAT 
ARRAYS NEED NOT START AT INDEX-1. PL/P 
RESTRICTION: ALL BOUNDS MUST BE DECIMAL INTEGER 
CONSTANTS. . 

<ATTRIBUTES> SPECIFY STORAGE CLASS, SCOPE, INITIAL 
VALUE, AND DATA TYPE, SIZE, PR EC IS_ION,_ AND 
ALIGNMENT (SEE BELOW). IF MULTIPLE WORDS ARE USED 
FOR <ATTR1BUTES>, ORDER IS NOT IMPORTANT. 

R. <VAR_SPEC> MAY BE "FACTORED" BY USE OF PARENTHESES SO 
THAT MLEVEL"S, <ATTRIBUTES>, AND <OIMENSIONS> APPLY TO 
MORE THAN IDENTIFIER. 

D. ATTRIBUTES 

STORAGE CLASSES 

A. AUTOMAT IC 

I . DEFAULT STORAGE C L A S S - - M O S T FREQUENTLY USED 

I I . L I K E -DYNM OPTION I N FORTRAN — S T O R A G E I S I N S T A C T , 
SO RECURSIVE I N V O C A T I O N G I V E S A NEW " G E N E R A T I O N " OF 
STORAGE* . L E A V I N G VALUES I N PREVIOUS B I J T _ S T J L L _ 
A C T I V E I N V O C A T I O N S UNTOUCHED 

III DOES NOT NECESSARILY RETAIM VALUE FROM ONE CALL 
THE NEXT 

TO 

IV. USED FOR MOST VARIABLES UNLESS THERE IS A REASON TO 
USE SOMETHING ELSE. 

B_. STATIC 

I. LIKE SAVE IN FORTRAN 

I I X M _ => PLANNED BUT NOT YET AVAILABLE IN PL/P 



SAME II. ALL RECURSIVE INVOCATIONS REFERENCE THE 
GEN E R_A T_ION _0 F_ S T 0 R A G E 

III. RETAINS VALUE ACROSS INVOCATIONS 

IV. USED FOR COMMUNICATION AMONG RECURSIVE INVOCATIONS 
OF A ROUTINE OR FOR VALUE RETENTION FROM ONE CALL 
TO THE NEXT 

V. STORAGE IS IN LINKAGE SECTION 

C. BASED 

NO STORAGE ALLOCATED FOR_BA_SED VARIABLES AT COMPILE 
OR LOAD TIvtE; EITHER REFERENCES STORAGE ALLOCATED 
FOR ANOTHER VARIABLE (SEE ADDR BUILTIN FUNCTION 
B_ELOW) _OR._STOR.AGI EXPLICITLY ALLOCATED BY_ J HE 
PROGRAM AT RUNTIME (SEE ALLOCATE STATEMENT BELOW) 

II MUST BE REFERENCED THROUGH A POINTER 
BASED VARIABLE") 

(I.E 'PTR -> 

III . WHJN REFERENCING BASED STORAGE, THE POINTER 
PROVIDES THE ADDRESS; THE BASED VARIABLE PROVIDES 
ONLY THE DATA_TYPE TEMPLATE TO BE USED IN ACCESSING 
THE STORAGE. 

IV. USED FOR RUN-TIME STORAGE MANAGEMENT (SEE ALLOCATE 
AND FREE STATEMENTS BEL3W).,_ FOR LIJ_J_E0 LISTS OF 
DATA, FOR EASE OF PASSING STRUCTURES AS ARGUMENTS 
(BY PASSING A POINTER TD THE STRUCTURE), AND FOR 
A C_C E S S IN G T H E S AM E S T 0_R AG E_ A_S _0 IF F E R E N T TYPES 0 F_ 
DATA (E.G., TREATING A «/ORD OF MEMORY AS 2 ASCII 
CHARACTERS BUT BEING ABLE TO ACCESS INDIVIDUAL BITS 
ALSO) 

PARAMETER 

I. APPLIES ONLY 
PROCEDURE 

TO THE ARGUMENTS OF THE CURRENT 

II. PL/P SUPPORTS THE ADDRESS TYPE BUT NOT THE KEYWORD 

E. STORAGE CLASSES ARE MUTUALLY EXCLUSIVE 

2. SCOPES 

INTERNAL—VARIABLE NAME IS KNDWN ONLY TO THE BLOCK 
WHICH DECLARES IT AND ANY CONTAINED BLOCKS (SEE "SCOPE 
RULES" BEL O W ) ; THIS IS THE DEFAULT SCOPE FOR VARIABLES 

B. EXTERNAL 

*" => PLANNED BUT NOT YET AVAILABLE IN PL/P 
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THE STORAGE ASSOCIATED WITH THfc VARIABLE MAY BE 
ACCESSED BY ANY OTHER BL0C< WHICH ALSO DECLARES THE 

II 

VARIABLE NAME AS EXT 

CORRESPONDS TO FORT RAN NAMED COMMON 

NO OTHER STORAGE CLASS MAY B E III. IMPLIES STATIC; 
GIVEN 

DATA TYPES, SIZES, PRECISIONS 

"A""FIXED BIN C(PRECISION)T~ 

I . COR RESPONDS TO FORTRAN IJJ T E G E R 

II. 1 < "PRECISION" < 31 (FOR PL/P)—NUMBER OF BITS 
REQUIRED FOR THE ABSOLUTE VALUE OF THE RANGE OF 
INTEGERS THE VARIABLE ~ REPRESENTS--E .G . , FIXED 
BIN C15) IS THE SAME AS 1NTEGER*2. MUST BE A 
DECIMAL INTEGER CONSTANT 

III 

IV 

IF OMITTED, DEFAULT FOR "PRECISION" IS 1S--SINGLE 
WORD INTEGER 

TWO ASSOCIATED FORMATS FOR CONSTANTS: BINARY 
CONSTANTS ( "; Q__< .1 =±B", _ WHERE _";< = *' INDICATES. 
CHOICE OF "U" OR " 1 " AND "t" INDICATES ONE OR MDRE 
INSTANCES OF THE PRECEDING) OR DECIMAL INTEGER 
CONSTANTS 

V. PL/P ALLOWS IMPLICIT CONVERSION TO AND FROM BIT, 
WHE_RE THE CORRESPONDING SIT PATTERN IS DEFINED AS 

"THAT OF THE ABSOLUTE VALUE OF THE BINARY ITEM WITH 
THE SIGN BIT TRUNCATED; IT IS THEN ZERO-PADDED OR 
TRUNCATED ON THE RIGHT, AS NECESSARY TO MATCH 
LENGTHS 

B. BIT C(SIZE)3 

I. ALLOWS ACCESS 3Y NAMED VARIABLE TO INDIVIDUAL BITS 
0_F MEMORY (INSTEAD OF SHIFTS, TRUNCATES, MASKS, 
ETC .) 

II. 1 < "SIZE" < 16 (_FOR PL/P)--NUMBER OF BITS IN THE 
"DATA ITEM "(MUST BE DECIMAL INTEGER CONSTANT IN 
PL/P) 

I I I . BIT(1) MAY BE USED IN THE SAME WAY AS FORTRAN 
LOGICAL IN IF STATEMENTS (SEE BELOW FOR POSSIBLE 
V_A LUES--NOT ".TRUE." AND ^ . F ALSEV'J _L_ 

IV. IF OMITTED, DEFAULT FOR "SIZE" IS 1 

*" => PLANNED BUT NOT YET AVAILABLE IN PL/P 



V. CONSTANTS ARE OF THE FORMAT 

[(FACTOR).] ' CHAR+'BCRADIX3 

WHERE: 

FACTOR" IS THE STRING REPLICATION FACTOR; IT 
MUS_T__.BE A DECIMAL INTEGER CONSTANT AND 
SPECIFIES THAT THE BIT CONSTANT IS ACTUALLY 
"FACTOR" CONCATENATED OCCURRENCES OF THE 
STRING GIVEN 

"+" INDICATES ONE OR MORE OCCURRENCES OF "CHAR" 

~ "RADIX" IS THE R A~DI1TF AC TOR , A D~E C I M AL~ I NTEG E~R 
CONSTANT WHICH IS INTERPRETED AS THE NUMBER 
O.F BI T S REPRESENTED BY EACH "C.H A R "__ AND 
IMPLIES WHICH CHARACTERS ARE LEGAL IN THE 
STRING. "B1" OR OMITTED IMPLIES BINARY 
REPRESENTATION; _ "3_? " IMPLIES QUATERNARY; 
"B3" IMPLIES OCTAL; AND " B V IMPLIES HEX. 

y.I.-_PL/.P ALLOWS IMPLICIT CONVERSION TO FIXED BIN (SEE 
FIXED BIN FOR DEFINITION OF CONVERSION RESULT) 

C. POINTER 

A POINTER CONTAINS A MEMORY ADDRESS ( E . G . , THE 
RESULT OF AN EAL I N S T R U C T I O N ) . ALL P O I N T E R S 1N_ 
P L / P ARE OF THE 2-WORD V A R I E T Y - - N O B I T O F F S E T S . 

I J . JLHERE ARE NO POINTER CONSTANTS; VALUES FOR 
POINTERS ARE OBTAINED SOLELY THROUGH USE OF 3UILTIN 
FUNCTIONS (SEE BELOW) 

III. NO CONVERSIONS OF ANY SORT ARE DEFINED FOR POINTERS 

J>.._ CHAR C(SIZE)3 C;VARYING < NQNVARYING = 3 

I. REPRESENTS A STRING OF ASCII CHARACTERS 

II . "SIZE" (MUST BE A DECIMAL INTEGER CONSTANT BETWEEN 
1 AND 8192 FOR PL/P) SPECIFIES THE NUMBER OF 
JCJlARACIfRS THE VARIABLE CAN! CONTAIN. "NONVARYING" 
IMPLIES THAT CHARACTER STRINGS ASSIGNED TO THE 
VARIABLF WILL BE BLANK-PADDED ON THE RIGHT, IF 
NECESSARY, SO THAT THE LENGTH WILL ALWAYS _BE 
EXACTLY "SIZE"; VARYING IMPLIES THAT THIS BLANK 
PADDING WILL NOT OCCUR AND THAT THE ACTUAL LENGTH, 
W_HICH MAY BE ANYTHING Fj^OM 0 TO "SIZE", WILL BE 
KEPT WITH THE VARIABLE (ACTUALLY, IN THE FIRST WORD 
OF STORAGE ALLOCATED FOR I T ) . 

=> PLANNED BUT NOT YET AVAILABLE IN PL/P 
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III. "SIZE", IF OMITTED, DEFAULTS TO 1; IF NEITHER VAR 
N 0 R NONVARY IH G IS_ _ S P.E_ CI FI E D_, T H E _._ DE F AULT IS 
NONVARYING 

.IV.!_..QHAMCTER._CPNSTANTS._ARE OF_.THE FORM 

C C F A C T O R ) ] ' C H A R * ' 

WHFRE 

FACTOR" IS THE REPLICATION FACTOR (SEE 
DESCRIPTION OF BITSTRING CONSTANTS ABOVE) 

"*" INDICATES 
"CHAR" 

ZERO 3R MORE OCCURRENCES OF 

"CHAR- IS ANY VALID ASCII CHARACTER; IF A 
SINGLE QUOTE IS TO BE INCLUDED, IT MUST BE 
DOUBLED 

CHARACTER CONSTANTS MUST NOT INCLUDE <NEWLINE> IN 
PL/P--I.E THEY MUST NOT CROSS LINE BOUNDARIES 

VARYING AND NONVARYING STRINGS MAY BE ASSIGNED TO 
EACH OTHER; NO OTHER IMPLICIT CONVERSIONS ARE 
ALLOWFD BY PL/P FOR CHARACTER DATA 

E. LABEL 

I . LABEL VARIABLES IDENTIFY NOT ONLY A 
EXECUTABLE STATEMENT BUT ALSO A 
INVOCATION OF THE CONTAINING BLOCK 

PARTICULAR 
PARTICULAR 

II. 

Ill . 

IV 

LABEL CONSTANTS ARE DEFINED BY THE LABEL NAME 
OCCURRING IMMEDIATELY BEFORE THE TEXT OF THE 
ASSOCIATED STATEMENT AND SEPARATED FROM IT BY A~ 
COLON. A SINGLE STATEMENT MAY HAVE MULTIPLE LA3EL 
CONSTANTS 

LABEL CONSTANTS OR VARIABLES MAY BE USED TO 
INTERFACE WITH FORTRAN ROUTINES WHICH EXPECI .AN 
ALTERNATE-RETURN PARAMETER. 

NO CONVERSIONS ARE DEFINED FOR LABELS 

F. ENTRY C(L"<ARG_LIST>3)3 CRETURNS (<ARG_DESC>>3 
INCONSTANT < VARIABLE = 3 [OPTIONSCSHORT CALLC(S I ZE)3)3 

I . DEFINES THE IDENTIFIER TO 3E THE NAME BY WHICH A 
PROCEDURE^ OR ^NTRY POINT IS TO BE REFERENCED. IF 
THE RETURNS ATTRIBUTE IS CODED, THE IDENTIFIER MUST 
BE USED ONLY LIKE A FORTRAN FUNCTION REFERENCE 
(I.E., THE PROCEDURE NA«lE MAY BE USED IN ANY 

••*•• => PLANNED BUT NOT YET AVAILABLE IN PL/P 
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MADE 

PLIED 

I II 

IV 

IF ONLY THE PARFNTHESES ARE GIVEN 
<ARG_LIST> / THE CORRESPONDING 
REFERENCES/CALL STATEMENTS MUST HAVE NO 
IF THE PARENTHESES ARE ALSO OMITTED, 

WITH NO 
FUNCTION 

ARGUMENTS. 
NO 

WILL BE PERFORMED 
NUMBER OR TYPE. 

BY THE COMPILER ON 
CHECKING 
ARGUMENT 

CHAR 
D E S O 

ONLY IN ENTRY <ARG_LIST>S, THE "SI7E" OF A 
<APG_DESC> MAY BE SPECIFIED AS "*". l_f_ <ARG_ 
IS VARYING, ANY SIZE VARYING STRING OR CHARACTER 
CONSTANT MAY BE SUPPLIED AS AN ARGUMENT WITHOUT 
CAUSING MI SMATCH . IF NO N V AR Y I NG , AN Y _ SIZE 
NONVARYING STRING OR CHARACTER CONSTANT MAY BE 
SUPPLIED WITHOUT MISMATCH AND, IN ADDITION, THE 
GENERATED CODE WILL HAVE 2 ARGUMENTS IN THIS 
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SECOND, THE 
THIS FEATURE 

POSITION: FIRST, THE S U I N G , AND 
LENGTH OF THE STRING IN CHARACTERS 
OF CHAR(*) NONVARYING IS JSEFUL WHEN INTERFACING 
WITH MANY FORTRAN ROUTINES WHICH ACCEPT 
SIRING-LENGTH ARGUMENT PAIRS. NOTE THAT MISMATCH 
BETWEEN VAR/NONVARYING CAUSES CALL BY VALUE." 

V. IF C OPED WITH 
ENTRY WILL RE 

" 0 P T 1 0 NS (. S HO RT C A LL IA S I Z E ) ]_) " , T_H E_ 
A C C E S S E D tfIA J S X B R A T H E R THAN P C L , 

AND A R G U M E N T S , 
L - R E G : IF 1 
A R G U M E N T ; IF >1 , THE 
A D D R E S S OF A L I S T OF 
_ARGUMENTS_. A JUNIMU_M 0 F 
BY ~ THE CALLED ROUTINE 
(DECIMAL); THE SIZE MAY 

IF ANY, WILL BE P A S S E D VIA THE 
ARG, THE L-REG WILL POINT TO THE 

L-REG WILL C O N T A I N THE 
3-WORD P O I N T E R S TO THE 

8 WORDS_OF SPACE^ FOR USE 
JILL" BE LEFT AT~SB%+20~ 

BE I N C R E A S E D BY USING THE 
O P T I O N A L 
C O N S T A N T ) 

"SIZE A R G U M E N T ( W H I C H M U S T 3E 

JJLLlAlk VALUES, 

A. SYNTAX: INIT (<VALUE LIST>) 

B CAUSES THE VARIABLE TO GET THE GIVEN VALUE(S) AT THE 
TIME OF ALLOCATION-- AUTO, WHEN THE BLOCK IS ENTERED; 
.STATIC, _AT LO_AD TIME; BASED, ON EXPLICIT ALLOCATION. 
ILLEGAL FOR PARAMETER. 

<VALUE_LIST> IS A COMMA'EO LIST OF VALUES OF THE SAME 
TYPE AS THE VARIABLE BEIMG INITIALIZED (PL/P 
RESTRICTION: VALUES MUST BE CDNSTANTS). IF AN ARRAY 
IS BEING INITIALIZED, <VALUE_LIST> MUST HAVE EXACTLY 
THE SAME" NUMBER OF ELEMENTS AS THE ARRAY; IF THE 
VARIABLE IS SCALAR, THE LIST MJST HAVE ONE ELEMENT. IF 
SEVERAL CONSECUTIVE VALUES ARE IDENTICAL, THEY MAY BE 
REPLACED" BY "(COUMT) VALUE", WHERE "COUNT" IS THE 
NUMBER OF VALUES REPLACED (NOTE AMBIGUITY WITH STRING 
REPLICATION FACTOR IN CASE OF 3IT OR CHARACTER VALUES; 
MUST SPECIFY "(COUNT) "(FACTOR) VALUE" TO ITERATE THESE 
DATA TYPES). 

MUST NOT BF SPECIFIED FOR STRUCTURES (SEE BELOW); 
INDIVIDUAL VARIABLES WITHIN A STRUCTURE MAY BE 
INITIALIZED. ALLOWED J3Y J>L/P ONLY FOR S1ATJJL 
VARIABLES. 

ALIGNMENT 

A. SYNTAX: C;ALIGNED < UNALIGNED"} 

"ALIGNED" OPTIMIZES EASE OF ACCESS; 
SPACE USED. 

UNAL' OPTIMIZES 
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IF O M I T T E D , 
N O N V A R Y I N G ; 

UNAL" IS THE 
"ALIGNED" IS 

DEFAULT FOR BIT AND 
THE DEFAULT FOR ALL ELSE 

PL/P RESTRICTIONS AND FUNCTION 

CHAR 

NO EFFECT FOR ANYTHING OTHER THAN BIT AND CHAR 
N O N V A R Y I N G ; EVERYTHING ELSE IS ALWAYS WORD-ALIGNED 

I I . IF U N A L I G N E D , CONTIGUOUS BITSTRINGS IN A STRUCTURE 
(SEE B E L O W ) WILL HAVE ^ 0 BREAKAGE BETWEEN THEM 

_„_UNILESS NECESSARY TO A VO I D A BI T ST R ING CROSSJNG A 
WORD BOUNDARY; O T H E R W I S E , EACH ALIGNED BITSTRING 
AND THF FOLLOWING ITEM WILL BEGIN ON A WORD 
B O U N D A R Y . IN ARRAYS OF B I T S T R I N G S , E A CH_ E LJLMEJLL 
BEGINS ON A WORD BOUNDARY R E G A R D L E S S OF A L I G N M E N T . 

Ill F_0 R _ _ _C H A R DATA, E A C H C H A R A C T E R . I S _ ALWAYS 
B Y T E - A L I G N E D , REGARDLESS OF A L I G N M E N T . IF 
U N A L I G N E D , NO BREAKAGE WILL OCCUR BETWEEN ARRAY OR 
ST RJJ C TU R_E _ ELEW EN T_S_ . 0 F_ TY_P_E CH J R ; .0 THERWIS E , EACH 
ALIGNED ELEMENT AND THE FOLLOWING ELEMENT WILL 
BEGIN ON A WORD BOUNDARY. 

STRUCTURES 

USE_D_F_OR G_R_OUP ING 
DATA IN STORAGE AND 

10_G IC A_L LY - R E L A T_E D 
FOR LINKED L I S T S . 

BUT DIFFERENT-TYPED 

2. MEMBERS OF 
VAR IABLES, 
1 . 

A STRUCTURE.. ARE. __DE_C LA.RE D_ J UST LIKE OTHER 
EXCEPT THAT "LEVEL" IS PRESENT AND GREATER THAN 

STRUCTURE MEMBERS MAY THEMSELVES BE S T R U C T U R E S , IN WHICH 
CASE ONLY ALIGNMENT <ATTRIBUTES> MAY BE SPECIFIED AND THE 
"LEVEL" OF THE SUCCEEDING VARIABLE MUST _ BE 6 RE AT E_R._ _ THAN, 
THAT OF THE CURRENT MEMBER* 

THE TOP-LEVFL VARIABLE OF A S_T R U_C T_U_R E_ _M U ST H AV E_ A "LEVEL" 
VARIABLE AND ONLY THIS VARIABLE IN THE 

HAVE SCOPE AND STORAGE CLASS S P E C I F I E D . 
OF 1. THIS 
STRUCTURE MAY 

5. IF ALIGNMENT IS EXPLICITLY SPECIFIED FOR A S T R U C T U R E , THAT 
ALIGNMENT IS THE DEFAULT FOR ALL MEMBERS OF THE STRUCTURE 
UNLESS OVERRIDEN BY _A CONTAINED _STRUCTURE FOR U S OWN. 
MEMBERS; OTHERWISE, ALIGNMENT FOR MEMBERS OF A STRUCTURE 
IS DETERMINED AS DESCRIBED ABOVF. 

A STRUCTURE MEMBER NAME MUST BF UNIQUE WITHIN ITS 
IMMEDIATELY-CONTAINING STRUCTURE, 3UT IT NEED NOT BE UNIQUE 
BEYOND THAT. 

7. TO AVOID AMBIGUITY, STRUCTURE MEMBERS MAY 3E "QUALIFIED" BY 
PRECEDING THE MEMBER NAME BY THE NAME OF A CONTAINING 
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STRUCTURE 
STRUCTURE 

AND SEPARATING THEM BY A " . " . AS MANY CONTAINING 
_NAMES AS ARE PRESENT MAY BE SPECIFIED USING THIS 

SYNTAX. 

_L_IKE 

A 

c. 

SYNTAX: LIKE STRUCTURE REFERENCE 

"STRUCTURE_REFERENCF" IS THE NAME OF A STRUCTURE 
DECLARED EARLIER IN THE PROGRAM AND KNOWN TO THE BLOCK 
CONTAINING THE LIKE DECLARATION (SEE "SCOPE RULES" 
BELOW); IT NEED"NOT BE A LEVEL-1 STRUCTURE. 

OF ALL 
COPIED 

MEMBERS OF THE EFFECT IS AS IF THE _DE_C LARA TIONS 
"STRUCTURE_REFERENCF" HAD 3~E E N COPIED" DIRECTLY 
FOLLOWING THE VARIABLE WITH THE LIKE ATTRIBUTE, EXCEPT 
THAT__LEVEL NUMB_ERS ARE ADJUSTED UP_WARD OR DOWNWARD AS 
NECESSARY TO BE COMPATIBLE W I H THEIR POSITION IN THE 
NEW STRUCTURE. 

RESTRICTIONS: "STRUCTURE_REFERENCE" MUST HAVE BEEN 
DECLARED BEFORE ITS USAGE IN THE LIKE SPECIFICATION 
(PL/P ONLY);_ "STRUCTURE_REFERENCE" MUST NOT CONTAIN A 
LIKE ATTRIBUTE. 

10 

ANY SUBSCRIPTING REQUIRED IN_ JHE_ "CHAIN" OF 
"REFERENCES MAY BE SPECIFIED AS IF THE MEMBER 
ITSELF HAD ALL THE DIMENSIONS REQUIRED. 

STRUCTURE 
REFERENCED 

11 

* 12 

IF A STRUCTURE IS BASED, A REFERENCE TO A MEMBER ASSUMES 
THE POINTER CONTAINS THE ADDRESS OF THE BASE, OR TOP LEVEL, 
OF THE STRUCTURE, AND THE_ OFFSET OF THE MEMBER WITHIN THE 
STRUCTURE IS ADDED TO THE VALUE OF THE POINTER 
EVALUATING THE REFERENCE. 

IN 

IF A STRUCTURE IS EXTERNAL, ONLY THE TOP LEVEL NAME NEED 
MATCH DECLARATIONS IN OTHER BLOC<S; MEMBER NAMES ARE NOT 
.CHICKE_D . 

REFER 

Y7 ' S YNT AX : < A L LOCAT ION L E N GTH > R E F E R REFERENCE" L E NG T H ~ 

B 

C. 

ALLOWS BASED STRUCTURES JO BE SELF-DEFINJNG IN THE 
"AMOUNT OF STORAGE OCCUPIED BY A GENERATION OF THE 
STRUCTURE; REPLACES A BOUND OF AN ARRAY MEMBER OR THE 
SIZE Of A CHARACTER STRING MEMBER. 

<ALLOCATION_LEMGTH> IS AN EXPRESSION WHICH IS EVALUATED 
WHENEVER TH? STRUCTURE IS ALLOCATED (SEE THA ALLOCATE 
STATEMENT " BELOW); THE VALUE IS USED TO DETERMINE THE 
AMOUNT OF STORAGE TO ALLOCATE FOR THE STRUCTURE AND 
AFTER ALLOCATION THE VALUF IS ASSIGNED TO 
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"REFERENCE. 
^STRUCTURE 
STORAGE, I 
STATEMENT, 

LENGTH" IN THE NEW GENERATION. IF THE 
IS_ SIMPLY USED TO OVERLAY ALREADY-ALLOCATED 
E., IT IS NEVER THE OBJECT OF AN ALLOCATE 
ALLOCATION LENGTH> IS IGNORED AND MAY EVEN 

BE THE CONSTANT " 0 " 

MREFERENCE_LENGTH" MUST BE AN ELEMENTARY (I.E., 
MN_S_TRUCJURE1 SCALAR (I NCLUDI NG I N.HE:RI TE D DIMENSIONS) 
MEMBER OF THE STRUCTURE; IT MJST PRECEDE THE MEMBER 
CONTAINING THE REFER OPTION WHICH REFERENCES IT, AND 
ITS "LEVEL" MUST BE LESS THAN OR EQUAL TO THAT _0F j;HE_ 
MEMBER REFERENCING IT. WHENEVER THE STRUcfuRE IS 
REFERENCED IN THE PROGRAM, "REFERENCE_LENGTH" IS USED 
_AS_THE__ARRAY_ 3.0UND OR STRING SIZE OF THE MEMBER 
CONTAINING THE REFER OPTION. 

PL/P RESTRICTIONS: ONLY 1 REFER OPTION PER _LE_VEL-1_ 
STRUCTURE; THE MEMBER CONTAINING THE REFER MUST BE THE 
LAST MEMBER OF THE STRUCTURE; "REFERENCE_LENGTH" MUST 
BF "FIXED BIN(15)". 

13. FORTRAN COMPATIBILITY 

AN EXTERNAL STRUCTURE IS EQUIVALENT TO A COMMON BLOCK 
WITH THE NAME OF THE TOP LEVEL STRUCTURE AND WITH THE 
_SIS U_C T U R E. M EM B E _R_S_ _HA VI N!G__ D A_TA -1YPE . <ATTRIBUTES> AS 
VARIABLES IN THE BLOCK. 

_A_STRUCTURE WHOSE MEMBERS 
ALLOWS NAMED ACCESS TO 
FORTRAN IS ACCOMPLISHED BY 
TRUNCATES. 

A RE U N A L 1.6 N E D BIT STR 1NGS 
INDIVIDUAL BITS, WHICH IN 
MEAMS OF MASKS, SHIFTS, AND 

F . SCOPE RULES 

BLOCKS ARE DELIMITED BY BEGIN-END ft ND PROC-END PAIRS (SEE 
BELOW); THESE BLOCKS ARE INDISTINGUISHABLE IN THEIR 
EFFECTS ON IDENTIFIER SCOPES. 

?. A INTERNAL VARIABLF IS KNOWN TO THE BLOCK IN WHICH THE 
VARIABLE IS DECLARED AND I_N ALL CONTAINED BLO_CKS_, UNLESS 
THE CONTAINED BLOC< OR AN INTERVENING PARENT BLOCK HAS A 
DECLARATION OF THAT VARIABLE. 

VARIABLES MAY BE REFERENCED ONLY IM BLOCKS 
ARE KNOWN. 

IN WHICH THEY 

THE SCOPE OF AN INTERNAL PROCEDURE NAME IS THE SAME AS THAT 
OF AN INTERNAL VARIABLE DECLARED IM THE BLOCK CONTAINING 
THE PROCEDURE. 

5. THE SCOPE OF AN ENTRY NAME IS THE SAME AS THAT OF 
PROCEDURE IMMEDIATELY CONTAINING THE ENTRY STATEMENT. 

THE 
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I l l . E X P R E S S I O N S 

TYPES OF EXPRESSIONS 

1 . OPERATORS — PERFORM AN OPERATION ON A R G U M E N T ( S ) , Y I E L D I N G 
THE SAME TYPE WITH P O S S I B L Y D I F F E R E N T P R E C I S I O N OR S I Z E ; " 
P R E F I X AND I N F I X N O T A T I O N . 

2. B U I L T I N F U N C T I O N S - - L I K E FORTRAN I N T R I N S I C S , EXCEPT NAME I S 
NOT R E S E R V E D . MUST NOT BE DECLARED I N P L / P . 

3 . C O M P A R I S O N S — R E S U L T I N B I T d ) , V A L J E DEPENDING ON WHETHER 
THE COMPARISON WAS TRUE OR F A L S E ; MAY BE USED ANYPLACE A 
B I T d ) VALUE I S NEEDED. 

A R I T H M E T I C EXPRESSIONS 

T~. ̂ O P E R A T O R S — S T A N D A R D FORTRAN T Y P E S : M + M , " - " , " * " , " / " , 
" * * " ( L A S T 2 NOT SUPPORTED BY P L / P ; FOR D I V I S I O N , SEE 
NEXT) 

B U I L T I N S 

A . MOD ( N U M B E R , MODULUS) RFTURNS ( F I X E D B I N ) 

B . D I V I D E ( D I V I DEN D, D I V I S O R ^ _ R E S U L T , P R E C I S I ON 1 RET URNS 
( F I X E D B I N ) 

3 . COMPARISONS: II _ II l l ^ — l l U s " II " v II lis—" II v- »l II ** • M l l > - _ l l II * _ II 1 1 ^ " M " \ l l I I S — " II • " < = 

C. CHARACTER EXPRESSIONS 

1 . OPERATORS: " < < " ( C O N C A T E N A T I O N ) 

B U I L T I N S 

B. 

SEARCH ( S T R I N G 1 , S T R I N G ? ) RETURNS ( F I X E D B I N ) - - R E S U L T 
I S _CHA_RA_CTER_ P O S I T I O N W I T H I M STRING _ J OF THE F I R S T 
OCCURRENCE OF ANY CHARACTER I N S T R I N G 2 , OR 0 I F NONE 
(NONSTANDARD) 

B I N ( S T R I N G C / R E S U L T _ " P " R E C I 5 T 0 N J ) RETURNS 7 F I X E D ' 
B I N ) - - R E S U L T I S THE NUMERIC VALUE OF THE S T R I N G WHEN 
I N T E R P R E T E D AS THE CHARACTER R E P R E S E N T A T I O N OF A 
DECIMAL INTEGER 

CHARSJ) RETURNS CHAR ( I N T E G E R C , R E S U L T _ S 1 Z E _ I N _ 
( C H A R ( * ) ) - - R E S U L T I S THE CHARACTER R E P R E S E N T A T I O N OF 
THF INTEGER AS A DECIMAL NUMBER. THE S I Z E W I L L BE NO 
L_E_S_S THAN_THAT RE3JJIRED TO REPRESENT THE MOST N E G A T I V E 

INTEGER "OF THE P R E C I S I O N OF THE F I R S T ARGUMENT 
I N C L U D I N G THE M I N J S S I G N , BUT MAY BE 
RY MEANS OF THE SEC3ND ARGUMENT. I F NOT ALL 

VALUE AN 
MAY T A K E , 
INCREASED 
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CHARACTER POSITIONS ARE USED IN REPRESENTING THE 
NUMBER,,.. LEADING SPACES WILL BE ADDED TO COMPLETE THE 
SIZE; NO SPACE WILL OCCUR BETWEEN THE "-", IF PRESENT, 
AND THE FIRST DIGIT. 

AFT~ER~(STRING1, STRING2) RETURNS (CHAR(*))--RETURNS THE 
REMAINDER OF STRING1 WHICH FOLLOWS THE FIRST OCCURRENCE 
OF STRING2, OR "_(THE NULL STRING) IF NONE 

BEFORE (STRING1, STRING2) RETURNS <CHAR(*))--RETURNS 
THE PO_RTION_OF STRINGl WHICH PRECEDES THE_JI_RST 
OCCURRENCE OF STRING2, OR THE ENTIRE STRING1 IF STRING2 
IS NOT FOUND 

COPY (STRINGl, COUNT) RETURNS (CHAR<*))—RESULT IS 
"COUNT" CONCATENATED OCCURRENCES OF STRING1 (PL/P 
RESTRICTS "COUNT" TO BE A CONSTANT) 

DATE () RETURNS CHAR(6)--RESULT IS CURRENT DATE IN 
FORMAT YYMMDD 

INDEX (STRINGl, STRING?) RETURMS (FIXED BIN)--RESULT IS 
jCHARACLER POSITION OF FIRST OCCURRENCE OF ST_RING2_ I_N_ 
STRING1, OR 0 IF NONE 

LENGTH (STRING) RETURNS (FIXED B1N)--RESULT IS CURRENT 
LENGTH OF STRING (A CONSTANT FOR CHAR NONVARYING) 

M. V ERSE. _ ( SJ RI _N G) RETURNS (. C HA R ( * ) ) - - V A L U E IS R_ ESU.LI OF 
INTERCHANGING FIRST AND LAST CHARACTERS, SECOND AND 
NEXT-TO-LAST, ETC. 

"SUBSTR" ( S T RING, S TART~POSITID N ^ T, R E SULf"_~LE N G T H I T 

RETURNS (CHAR(*))--RESULT IS SUBSTRING OF "STRING" 
STARTING AT "START_POSIT ION" AND RUNNING FOR 
"RESULT_LENGTH" CHARACTERS, IF SPECIFIED, OR UNTIL THE 
END OF "STRING" IF NOT 

TIME () RETURNS ( CHAR(9))--RESU LT IS CURRENT TIME IN 
FORMAT HHWMSSMMM 

TRANSLATE (STRING1, OUTPUT_CHARS [, INPUT_CHARS3) 
RETURNS (CHAR(*))--RESULT IS COMPUTED ACCORDING TO THE 
FOLLOWING ALGORITHM: 

FOR EACH CHARACTER OF STRINGl: 
POSN = INDEX (INPUT_CBARS, STR1_CHAR) _ 
IF POSN = 0 

THEN RESULT_CHAR = STR1_CHAR 
EL S E R E S U LT _ C H AR = SUBS T'_R ( OUTPUT _ C H A RS , F*Q§. N , 1 > 

IF "INPUT_CHARS" IS OMITTED 
SEQUENCE IS USED. 

THE ASCII COLLATING 
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N. VERIFY (STRING1, STRING?) RETURNS (FIXED BIN)--RESULT 
IS CHARACTER POSITION OF FIRST CHARACTER OF STRING1 
WHICH IS NOT IN STRING?, OR 0 IF NONE 

0. TRIM (STRING, CONTR0L_BITS [ , T R IM_C HART.). RETURNS 
(CHARC*)) — R E S U L T IS WHAT IS LEFT OF "STRING" AFTER 
REMOVING LEADING AND/OR TRAILIM6 "TRIN_ChAR"S FROM IT. 
"CONTRO L _B I T S " IS A B IT S T R_I_NjS_ OF L E N G T H _2 WH 0 S_E_ JF.I R_S T_ 
BIT SPECIFIES REMOVAL OF LEADING CHARACTERS AND WHOSE 
SECOND BIT IMPLIES REMOVAL OF TRAILING CHARACTERS. IF 
"TRI_M_CHAR"_ IS OMITTED, ASC I I_" SP AC E " IS THE DEFAULT. 
(NONSTANDARD) 

J5_. COMPARISONS: S A M B A S ARITHMETIC; ORDINAL C0MPARJJ50NS __ARE_ 
BASED ON ASCII COLLATING SEQUENCE"' WITH "" SHORTER ITEM 
BLANK-PADDED ON THE RIGHT TO THE LENGTH OF THE LONGER. 

D. POINTER EXPRESSIONS 

1. THERE ARE NO POINTER OPERATORS. 

2. BUILTINS 

A. STANDARD 

I. N U L L O RETURNS <PTR)--RESULT IS POINTER WHICH 
WILL GENERATE A FAULT IF USED. 

TI. _ADDR_(VARIABLE) RETURNS (PTR)—RESULT IS A P_0_IN_IE_R 
WITH THE VALUE OF THE ADDRESS OF THE VARIABLE. 

B. NONSTANDARD (DEPEND 
POINTERS) " 

ON PRIME REPRESENTATION OF 

I. SEGNO (PTR1) RETURNS (BIT(12))—RESULT IS SEGMENT 
NUMBER" OF GIVEN POINTER 

II. RING (PTR2) RETURNS ( B 1 U 2 ) ) --R ESULT_ IS RING NUMBER_ 
OF GIV'EN "POINTER 

RJL (PTR1) RETURNS (FIXED B I N (1 5 ) ) --R ESU_LT__I S_ WORD 
0 F F S ET 0 F GI V E M POINTER 

III 

IV PTR (SEGNO, WORDNO I,_ R1NGN01) RETURNS 
(PTR)--RESULT IS POINTER WHOSE VALUE IS GIVFN BY 
THE ARGUMENTS; SEGNO IS BIT(1 2 ) , WORDNO IS FIXED 
BIN(15), AND RING IS BIT(2) 

V. ADDREL (PTR1, REL_OFFSET) RETURNS (.PTR)--RESULT IS 
A POINTER WHOSE SEGMENT NUMBER IS THAT OF "PTR1" 
AND WHOSE WORD" NUMBER IS THAT OF 
"REL OFFSET" 

"PTR1" PLUS 
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V I . BASEPTR ( P T R 1 ) RETURNS ( P T R ) - - R E S U L T I S A POINTER 
_ j WHOSE_ SEGMENT NUMBER I S THAT OF MPTR_1_M _AN.P„_WHOSE_ 

WORD NUMBER I S 0 

V I I ; BASEREL ( P I R 1 , WORD_OFFSET) RETURNS ( PT_R) — R.ESU_LT 
I S A POINTER WHOSE SEGMENT NUMBER I S THAT OF " P T R 1 " 
AND WHOSE WORD NJMBER I S G I V E N BY " W O R D _ 0 F F S E T " 

V I I I . STACKPTR ( ) RETURNS 7 P T R ) - - R E S U L T I S A POINTER 
WHOSE VALUE I S THE ADDRESS OF THE CURRENT STACK 
FRAWE 

IX STACKBASE ( ) RETURNS ( P T R ) — R E S ULT I S A POINTER 
WHOSE VALUE I S THE STACK BASE 

X . L I N K P T R ( ) RETURNS ( P T R ) — R E S U L T I S A POINTER WHOSE 
VALUE I S L B % + ? 5 6 

3 . COMPARISONS—ONLY TESTS FOR E Q U A L I T Y ( " = " , 
ALLOWED 

= " ) ARE 

B I T EXPRESSIONS 

O P E R A T O R S - - • " * 
( L O G I C A L O R ) , 
P L / P ) 

( C O M P L E M E N T ) , ' & ' ( L O G I C A L A N D ) , ' < » 
' < < » ( C O N C A T E N A T I O N ; NOT YET SUPPORTED BY 

2 . B U I L T I N S 

A . SUBSTR — SAME AS FOR CHARACTER EXCEPT F I R S T ARGUMENT I S 
A B I T S T R I N G AND P O S I T I O N S AND LENGTHS REFER TO B I T S 
I N S T E A D OF CHARACTERS... P L / P R E S T R I C T I O N : LENGTH MUST 
RE COMPUTABLE AT COMPILE T I M E . 

B._ B 1 N - - S A M E AS FOR CHARACTER, EXCEPT F I R S T ARGUMENT I S A 
B I T S T R I N G AND THE RESULT I S DERIVED BY STANDARD B I T TO 
B INARY CONVERSION DESCRIBED UNDER F I X E D B I N A B O V E . 

B I T ( I N T E G E R I , R E S U L T _ S I Z E _ I N _ B I T S ] ) RETURNS 
( B I T ( * ) ) - - R E S U L T I S D F R I V E D 3Y STANDARD B I N A R Y TO B I T 
CONVERSION DESCRIBED ABOVE. 

* D SOME ( B I T S T R I N G ) RETURNS (B I T (1 ) ) — R E S U L T I S ' 1 ' B 
ANY B I T I N " B I T S T R I N G " I S ' 1 ' B , ' O ' B O T H E R W I S E . 

I F 

* E . EVERY ( R I T S T R I N G ) RETURNS ( B I T ( 1 ) ) - - R E S U L T I S M ' B 
EVERY B I T I N " B I T S T R I N G " I S . . ' 1 ' B , ' 0 ' B. OTHERWISE . 

3 . C O M P A R I S O N S - - S A M E AS CHARACTER 

I F 

COMPARISONS AND I N F I X OPERATORS ARE D E F I N E D TO WORK ONLY ON 
B I T S T R I N G S OF THE SAME L E N G T H ; THE SHORTER OPERAND I S 
RIGHT PADDED WITH ' O ' B TO THE LENGTH OF THE LONGER. 
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F. OPERATING SYSTEM BUILTIN FUNCTIONS (NONSTANDARD) 

CSTORE--GENERATES "STAC" OR "STLC", DEPENDING ON SIZE OF 
OPERANDS. FIRST ARG IS TARGET, SECOND IS OLD VALUE, THIRD 
IS NEW VALUE. RFSULT = M ' B IF OPFR^TION FAILED, '0_'B_ 
OTHERWISE." 

2. REGFILE (OFFSET) RETURNS(FIXED BI N(31 )) — G E N E R A T E S "LDLR 
OFFSET" 

ADDQT 1GUEUE, IJ1M) R ET UR NS ( B I T (1 ) ) — AD DS "ITEM" TO THE TOP 
OF "QUEUE" VIA "ATS"; RESULT = '1'B IF SUCCESSFUL, 'O'B IF 
QUEUE IS FULL. 

4. ADDQB--SAME AS ADDQT, WITH "ABQ" 

5. REHQT _(_QU_EUE, ITEM) RETURNS (BIT_(1 ))--REMOVES TOP ITEM OF 
"QUEUE", STORING IT IN "ITEM", VIA "RTQ"; RESULT = M ' B IF 
SUCCESSFUL, 'O'B IF QUEUE IS EMPTY. 

IV 

6. R E M Q R — SAME AS REMQT WITH "RBQ" 

7. TESTQ (QUEUE) RETURNS (FIXED BIN)--RESULT IS THE NUMBJR OF 
ITEMS IN "QUEUE" 

STATEMENTS 

PROC_NAME: PROCEDURE [(<PARAMETER_LI ST> ) ] 
.<<.ARJS.P_ESC>)1 COPT IONS (<OPTION_LIST>)3; 

1. "PROC_NAME" IS THE NAME USED IN CALL STATEMENTS 
DECLARATIONS. 

[RETURNS 

AND ENTRY 

2. <PARAMETER_LIST> IS THE COMMA'ED LIST OF VARIABLE NAMES BY 
WHICH THE PROCEDURE WILL REFER TO ITS PARAMETERS. 

3. RETURNS MUST BE CODED IFF THE PROCEDURE IS REFERENCED AS A 
FUNCTION; <ARG_DESC> HAS THE SAME SYNJAX AS _ THE_ 
CORRESPONDING ITEM IN THE ENTRY DEC LA RATION "<SEE ABOVE)." 

4^ MUST BE THE FIRST STATEMENT IN ANY COMPILATION; 

5. 

MAIN' 
ROUTINE, IN THE FORTRAN SENSE, DOES NOT EXIST 

6. 

EACH P_R_0_C STATEMENT MUST HAVE A JAJCHING END STATEMENT, 
WHICH TERMINATES THE PROCEDURE. 

MAY BE USED INSIDE ANOTHER PROCEDURE FOR INTERNAL 
SUBROUTINES; SEE "SCOPE RULES" A30VE FOR EFFECT ON SCO>ES 
OF IDENTIFIERS. IF NORMAL FLOW OF CONTROL REACHES AN 
INTERNAL PROC STATEMENT, THE ENTIRE INTERNAL PROCEDURE WILL 
BE SKIPPED. AN INTERNAL SUBROUTINE MAY NOT B~E CALLED UNDER 
ANY CIRCUMSTANCES UNLESS THE IMMEDIATELY CONTAINING BLOCK 
IS ACTIVE, I.E., HAS BEEN INVOKED AND HAS NOT EXITED. 
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7 . I N Pl/P, A L L PROCEDURES ARE R E C U R S I B L E 

< O P T I O N L I S T > I S A C O M A ' E D L I S T OF OPT IONS 

A . N Q C O P V - - M A V RE S P E C I F I E D FOR EXTERNAL PROCS TO SUPPRESS 
C A L L - B Y - V A L U E FOR CONSTANTS. 

B GATE — CAUSES ^ I N G WEAKENING,. T_Q_ OCCUR FOR. ALL B A S E D . 
PARAMETER, AND EXTERNAL POINTER A S S I G N M E N T S . 

C . SAVE ( R E F ) - - C A U S E S AN RSAV 1NTD " R E F " BEFORE ANY OTHER 
CODE I N THE PROCEDURE I S E X E C U T E D . 

S H O R T C A L L - - M A Y BE S P E C I F I E D FOR I N T E R N A L PROCS TO SPEED 
UP C A L L I N G AND RETURNING BY USING JSY I N S T E A D OF PCL 

±_B. E N T R Y N A M E : ENTRY [ < <P AR A^! ET ER _L I S T> ) 3 [RETURNS (<ARG DES_C>)] 
[OPTIONS ( < O P T I O N _ L I S T > ) ] ; 

1_- D E F I N E S _ A NOT HER E NTRY_ __P_0 I N T JO J HE PRO C E D U R E C O N T A I N I N G THE 
ONE ENTRY STATEMENT B E S I D E S THE MAIM 

S T A T E M E N T ) . 
( I . E . , THE PROC 

2 . HAS NO EFFECT ON SCOPES AND TAKES NO MATCHING END 
S T A T E M E N T ; O T H E R W I S E , FUNCTION AND SYNTAX I S EXACTLY THE 
SAME AS A PROC STATEMENT. 

3 . " I N V I S I B L E " TO NORMAL FLOW OF C O N T R O L . 

4 . WHEN AN ENTRY STATEMENT I S C A L L E D , EXECUTION BEGINS 
I M M E D I A T E L Y FOLLOWING THE ENTRY STATEMENT I N S T E A D OF AT THE 
B E G I N N I N G OF THE C O N T A I N I N G P R O C E D J R E . 

I F < E X P R E S S I O N > THFN C<EXECUTABLE_ST AT E M E N T > ] ; 
C<EXECUTABLE_STAT EMEN T > 3 ; 3 

CELSE 

1 < E X P R E S S I O N > MUST BE CAPABLE OF B E I N G CONVERTED TO B I T ; I F 
ANY B I T I N _ T H E R E S U L T I N G STRING I S N O N Z E R O , THE C O N D I T I O N 
I S T R U E . 

2_- I J JLLATEMENTS MAY BF N E S T E D ; ELSE PARTS MATCH ON A __L I_FO_ 
B A S I S . 

B E G I N ; 

1 . TAKES A MATCHING END STATEMENT; THE I N T E R V E N I N G STATEMENTS 
ARE KNOWN AS A B E G I N BLOCK. 

2. AN ENT IRE B E G I N BLOCK I S CONSIDERED AS AN EXECUTABLE 
STATEMENT FOR THE PURPOSES OF THEN AND ELSE (SEE A B O V E ) , 

BE ALLOWING M U L T I P L E STATEMENTS TO 
WITHOUT USE OF 6 0 T 0 S . 

CONTROLLED BY AN I F 
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3. FOR EFFECT ON IDENTIFIER SCOPES, SEE "SCOPE RULES" ABOVE. 

T̂  TWO^FT^VOTS^OF "Fo" 

1- .ALL _DO_S TAKE A MATCHING END STATEMENT; I NT ER VENING_ 
STATEMENTS ARE KNOWN AS A DO GROUP. 

2. ANY DO GROUP MAY BE USED LIKE BEGIN BLOCK AS AN 
EXECUTABLE STATEMENT AFTER A THEN OR ELSE 

Z . SIMPLE DO - "DO;" - L I K E B E G I N EXCEPT WITHOUT JFFECT _ON_ 
IDENTIFIER SCOPES AND HENCE CHEAPER 

A. COMPLEX DOS 

A. ALL COMPLEX DOS ARE ITERATIVE, I.E., THEY LOOP UNTIL 
_ SOME LEST HAS 3EEN FAILED. THIS CONDITION IS TESTED AT 

THE BEGINNING OF THE LOOP, SO THAT IF THE TEST IS 
FAILED UPON ENTERING THE GROUP, IT WILL NOT BE EXECUTED 
AT ALL. 

B. DO WHILE (<EXPRESSION>); 

I~ <nTpRESSION> IS EVALUATED EXACTLY 
<EXPRESSION> IN AN IF STATEMENT. 

LIKE THE 

II. THE STATEMENTS IN THE DO GROUP ARE REPETITIVELY 
EXECUTED UNTIL THE CONDITION IS FALSE AT THE 
BEGINNING OF AN ITERATION. 

C. DO INDEX = <SPEC_LIST>; 

--
FOR PL/P, "INDEX" IS RESTRICTED TO BE EITHER A 
FIXED BINC15) OR PTR. 

II. <SPEC_LIST> IS A COMMA'ED LIST OF <SPEC>S; IF MORE 
THAN ONE <SPEC> IS SUPPLIED, THE GROUP IS EXECUTED 

^ N D E R CONTROL OF THE FIRST <SPEC> UNTIL THE_T£ST_IN_ 
THAT <SPEC> FAILS; THE GROUP IS T~HEN EXECUTED 
UNDER CONTROL OF THE SECOND <SPEC> UNTIL THAT TEST 
FAILS; ETC. 

III. <SPEC> SYNTAX: INIT_VALUE C;CTO FINAL.VALUEJ CBY 
INCREMENT] < REPEAT <EX_PR ESSION1 >=3 CW_HI_LE^ 
(<EXPRESSI0N2>)1 

IV. "INIT_VALUE" IS ASSIGNED TO "INDEX" BEFORE 
EXECUTING THE LOOP THE" FIRST TIME. THE TO/BY 
OPTION MAY ONLY BE USED IF "INDEX" IS A FIXED 
BINC15); "INCREMENT" MAY BE NEGATIVE. IF THIS_ 
OPTION IS CHOSEN AND TO IS SPECIFIED, THE LOOP IS 
EXECUTED, INCREMENTING THE VALUE OF "INDEX" BY 
"INCREMENT" AFTER EACH LOOP, UNTIL THE VALUE OF 
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(FINAL_VALUE - INDEX) * INCREMENT IS LESS THAN 0. 
IF__TH_EL IQ_ OPT ION IS 0_MI TT ED B UT THE BY_ OPTION IS 
SPECIFIED, THE CHECK AT THE BEGINNING OF EACH LOOP 
IS OMITTED, BUT INCREMENTATION CONTINUES AS 
-DESCRIBED.. IF THE BY OPTION AND "INCREMENT" ARE 
NOT SPECIFIED, THE DEFAULT IS 1. IF TO AND BY ARE 
BOTH OMITTED, THE GROUP IS EXECUTED AT MOST ONCE, 
SUBJECT TO THE WHILE CLAUSE (SEE BELOW). 

VI. IF THE REPEAT OPTION IS SPECIFIED, AT THE END OF 
_EACH LOOP <EXPRESSI0N1> JS EVALUATED AND T_HE VALUE 
ASSIGNED TO "INDEX" FOR THE NEXT ITERATION. THIS 
IS PARTICULARLY USEFUL FOR TRAVERSING LINKED LISTS. 

VII IF THE WHILE OPTION IS CODED, THE LOOP WILL BE 
TERMINATED IF <EX PRESSIOM2> YIELDS A FALSE VALUE 
_WHJEN THE CONDITIONS ARE 3EING EVALUATED JU THE 
BEGINNING OF EACH ITERATION. IF CODED WITH THE 
TO/BY OPTION, THE WHILE CLAUSE CAN ONLY SHORTEN, 
NOT_ EXTEND, THE LOOP DURATION. NOTE_:__ THE WHILE 
OPTION USED IN THIS WAY APPLIES ONLY TO THE CURRENT 
<SPEC>. 

D. UNTIL (NONSTANDARD) MAY BE USED IN PLACE OF OR IN 
CONJUNCTION WITH WHILE. THE SYNTAX IS THE SAME, BUT 
THE SENSE OF THE T E_S_T _LS__I NVERTED A N D I S JP ERi ORMED AT 
THE END OF THE LOOP INSTEAD OF THE BEGINNING. 

END; ~ TFRMINATES CURRENT BLOCK/GROUP/PROCEDURE 
EXACT NUMBER TO TERMINATE ALL 
BLOCKS/GROUPS/PROCEDURES. 

MUST _HAVE 
OUTSTANDING 

G. CALL NAME [<ARG_LIST>3; 

1. <ARG_LIST> MUST MATCH THE PARAMETER LIST IN 
DECLARATION FOR "NAME" IN NUMBER, DATA TYPE, 
ETC. (SEE ENTRY ATTRIBUTE ABOVE). 

THE ENT_RY 
ALIGNMENT, 

CALL BY VALUE CAN BF SELECTED FOR ANY ARGUMENT(S) BY 
ENCLOSING THE VARIABLE NAME IN PARENTHESES (CONSTANTS AND 
EXPRESSIONS ARE AUTOIAUC ALLY _DON E AS CALL BY VAJ.UE). IN 
ADDITION, THIS TECHNIQUE CAN BE USE TO SUPPRESS COMPILER 
WARNING MESSAGES ABOUT ARGUMENT I?ARAMETER MISMATCH. 

THE FOLLOWING UNDECLARED NAMES ("BUILTIN SUBROUTINES") MAY 
BE CALLED, BUT INSTEAD OF INVOKING A PROCEDURE THEY 
GENERATE A PARTICULAR MACHINE INSTRUCTION. (NONSTANDARD 
FEATURE > 

IL-_. _!_N H IB I T ( ) - - G E N E R A T E S " I N H " 

B . E N A B L E O - - G E N E R A T E S " E N B " 
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C. WAIT(SEMAPHORE)--GENERATES "WAIT" 

D. NOTIFYB(SEMAPH0RE)--GENERATES "NFYB" 

E. NOTIFYE(SEMAPHORE)--GENERATES "NFYE" 

GO TO LABEL; 

1. "LABEL" MAY BE EITHER A LABEL CONSTANT OR VARIABLE; IF THE 
LABEL IS NOT IN THE CURRENT BLOCK (PROCEDURE OR BEGIN 
BLOCK), AN IMPLICIT RETURN _IS_ DON E TO THE INVOCATION OF THE 
BLOCK CONTAINING THE L A B E L — I . E . , ALL INTERVENING" STACK 
FRAMES ARE POPPED BY A NON-LOCAL GOTO. 

2. MAY BE ABBRFVIATFD "GOTO" (NO SPACE). 

RE T_y RN _£_< < EXP RE S S 10 N > ) 3 ; 

1. <EXPRESSION> MUST 9E PROVIDED IFF THE ASSOCIATED PROC OR 
ENTRY STATEMENT WAS CODED WITH THE RETURNS OPTION (SEE 
ABOVE); THIS MECHANISM REPLACES THE FORTRAN PRACTICE OF 
ASSIGNING THE RETURN VALUE TO THE FUNCTION NAME. 

THE RETURN STATEMENT WITH NO EXPRESSION IS OPTIONAL; IF 
THE FLOW OF CONTROL ENCOUNTERS THE END STATEMENT OF A 
PROCEDURE, AN IMPLICIT RETURN IS DONE. 

ASSIGNMENT STATEMENT 

T. S Y N T A Y : ;<VARIABLE_REFERENCE> 
<EXPRESSION>; 

<PSEUDOVARIABLE>= 

<VARIABLE_REFERENCE> MAY BE STRUCTURE OR POINTER QUALIFIED 
OR SUBSCRIPTED. 

A PSEUDOVARIABLE IS L K E A BUILTIN FUNCTION EXCEPT THAT IT 
RECEIVES A VALUE. 

SURSTR--THE PORTION OF THE FIRST ARGUMENT SPECIFIED BY 
THE SECOND AMD OPTIONAL THIRD ARGUMENT IS REPLACED BY 
THE EXPRESSION ON THE RIGHT HAND SIDE OF THE "±"j^ 
VALID FOR BIT AND CHAR. N O T E — THE SUBSTR 
PSEUDOVARIABLE DOES NOJ CHANGE THE LENGTH OF A CHAR VAR 
ARGUMENT. 

REGISTERS ( ) — N O ARGUMENTS; CAUSES AN "RRST" FROM 
VALUE OF THE RIGHT HAND SIDE. (NONSTANDARD) 

THE 

C. REGFILE (OFFSET)--CAUSES "STLR OFFSET" USING THE VALUE 
OF THE RIGHT HAND SIDE. (NONSTANDARD) 

ANY PL/I DATA TYPE !*AY BE ASSIGNED. 
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* K. ALLOCATE BASED_NAME SET (PTR_RFFERENCE); 

1. CAUSES STORAGE TO BE ALLOCATED FRO*i A SYSTEM-MANAGED POOL 
OF FREE STORAGE, PERFORMS VALUE IMIT IAL IZAT I ON AS REQUIRED 
BY J NIT AN D _ R EF±JL C L A USE S IN THE . D E C L A R A_T ION 0_F_ 

A POINTER TO THE "BASED_NAME", AND SETS THE VALJE OF 
ADDRESS OF THE BEGINNING OF THE STORAGE ALLOCATED. 

2. THE AMOUNT OF STORAGE ALLOCATED IS CALCULATED 3Y THE 
COMPILER FROM THE DECLARATION OF "BASED NAME" RATHER THAN 
FJEJ_NG_ SPEC I FIED IN THE STATEMENT... _ 

3. "BASED_NAME" IS THE NAME OF A VARIABLE, SIMPLE OR 
AGGREGATE ,_ W HI C H_W AS DEC LARE D WI T i THE BAS ED ATT RIBUTE AND 
IS KNOWN TO THE BLOCK CONTAINING THE ALLOCATE STATEMENT; 
IT MUST NOT RE POINTER-QUALIFIED. 

A. "PTR REFERENCE" 
STORAGE. 

RECEIVES THE ADDRESS OF THE ALLOCATED 

* L FREE <BASED_REFERENCE>; 

1L- ._MTURN_S TO THE SY ST EM-M AN AG E D POOL OF FREE STORAGE_A SINGLE 
GENERATION OF STORAGE WHICH HAS BEEN EXPLICITLY ALLOCATED 
(I.E., NO STORAGE MAY BE FREED WHICH HAS NOT BEEN THE 
OBJECT OF AN ALLOCATE STATEMENT). 

2. THE AMOUNT OF STORAGE FREED IS DETERMINED BY THE COMPILER 
FROM. THE^ DECLARATION OF THE VARIABLE I N <B AS E D_R E F ER E NC E >_ 
RATHER THAN BEING SPECIFIED IN THE STATEMENT. 

3. THE GENERATION OF STORAGE TO BE FREED IS DETERMINED BY THE 
ADDRESS VALUE OF A POINTER; THEREFORE, <BASED_REFERENCE> 
MUST BE EXPLICITLY POINTER-QUALIFIED. WITH A POINTER. 

* M. SELECT C<SELECT E X P R E S S I O N S ; 

1 . A "CASE" STATEMENT (NOT IN STANDARD P L / 1 ) ; 
AN END STATEMENT; MAY BE USED AS 
E X E C U T A B L E STATEMENT> OF A THEN 0^ ELSE CLAUSE. 

TERM_IMTE_D BY. 
THE 

2. THE CASES ARE SPECIFIED AS 

WHEN <EXPRES S 10 N_LI ST > < E X E CUTA B L E _S TATEMENT>; 

WHERE <EXPRESSION_LIST> IS A COMMA'ED LIST 
<EXPRESSION>S; THE LAST CA_SE MAY 3 E 

OTHERWISE E X E C U T A B L E _STATEME NT >; 

OF 

3. IF <SELECT_EXPRESSION> IS SPECIFIED, THE 
<EXECUTABLE_STATEMENT> OF THE FIRST WHEN CLAUSE, ANY OF 
WHOSE <EXPRESSION>S COMPARES EQUAL TO <SELECT_EXPRESSION>, 
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I S E X E C U T E D ; I F <SE.LE C T _EXPRE SS I 0N> I S O M I T T E D , WHEN 
< E X P R E S S I O N > S ARE EVALUATED L K E HE < E X P R E S S I O N > I N AN I F 
S T A T E M E N T , AND THE <EXECUTABLE_STAT EM ENT> OF THE F IRST WHEN 
C L A U S E , ANY OF WHOSE C O N D I T I O N S I S T R U E , I S EXECUTED. I F 
NO WHEN CLAUSE I S S E L E C T E D , THE <EXECUTABLE . STATE MENT> OF 
THE OTHERWISE C L A U S E , I F A N Y , I S E X E C U T E D . AFTER THE 
SELECTED < E X E C U T A B L E _ S T A T E M E N T > , I F A N Y , I S E X E C U T E D , 
CONTROL I S TRANSFERRED TO THE END STATEMENT ASSOCIATED WITH 
THE S E L E C T ; I . E . , UNDER NO CIRCUMSTANCES W I L L MORE THAN 
ONE CASE BE S E L E C T E D . 

4 . THE <EXECUTABLE_STATEMENT>S MAY BE DO OR SELECT GROUPS OR 
BEGIN B L O C K S , AS WELL AS S I M P L E S T A T E M E N T S . 

5 . FORTRAN C O M P A T I B I L I T Y : THE SELECT STATEMENT CAN BE USED TO 
S I M U L A T E A COMPUTED-GOT0 AND W I L L GENERATE EQUALLY GOOD 
CODE WHEN USED T H I S WAY. 

^ I N S E R T F I L E N A M E — J U S T L I K E FORTRAN (NONSTANDARD) 

LEAVE [ " L A B E L ] ; (NONSTANDARD) 

1 . C_AUSES_ CONTROL TO BE TR ANSF ERRE D TO THE STATEMENT FOLLOWING 
THE END OF THE SELECTED DO-GROUP — THE I N N E R M O S T , I F " L A B E L " 
I S O M I T T E D , OR THE ONE WHOSE " D O " I S L A B E L L E D WITH " L A B E L " , 
I F S P E C I F I E D . 

2 . " L A B E L " MUST BE A LABEL CONSTANT; CONTROL CANNOT LEAVE A 
BEGJN OR PROC B L O C K . 

X N O L I S T ; AND % L I S T ; (NONSTANDARD) 

1 . %NOLIST TURNS OFF L I S T I N G GENERATION FOR SUBSEQUENT L I N E S . 

2 . % L I S T RESTORES THE L I S T I N G , I F ONE I S B E I N G GENERATED. J\S 
MANY % L I S T STATEMENTS MUST BE CODED AS NEEDED TO MA~TCH THE 
UNTERMINATED %NOLIST STATEMENTS FOR L I S T I N G TO RFSUME. 

%REPLACE ID BY LEXEME C , I D BY LEXEME [ , 3 3 ; (NONSTANDARD) 

1 . SUBSEQUENT REFERENCES TO " I D " ARE TREATED AS I F " L E X E M E " 
HAD~~APPEAR~ED I N THE SOURCE AT THAT SPOT I N S T E A D . 

2_. " L E X E M E " I S A S I N G L E L E X I C A L I T E M ( E . G . , I D E NT I F I ER , S TRI_NG 
~'~ CONSTANT, DECIMAL CONSTANT, E T C . " ) . 

JL- " _ I D _ 1 ' _ M A Y N 0 T B E REPLACED I N 
S T A T F M E N T Y 

SUBSEQUENT ' /REPLACE 
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ABSTRACT 

THIS DOCUMENT DESCRIBES THE NZU FEATURES AND ERROR MESSAGE FOR REV. 17 
COBOL. 

SORT VERS-. PERFORM AFTER AND SEARCH ALL ARE THE NEW VERBS ADDED TO THE 
COBOL COMPILER FOR REV 17. ALSO THE CROSS-REFERENCE IS NOW AVAILABLE. 
THERE IS A PROGRAM THAT DEMONSTRATES THIS FEATURE IN THE SAMPLE PROGRAM 
SECTION. 
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p .£R£ORf f_ l .A f IERl 

FORMAT 3 

<IHRU < 
EEREORM. PROCEDUDE-NAME-l C < < 

< < 
PROCEDURE-NAME-2 1 

<THROUGH< 

lAZXlM. 
<IDENTIFIER-1< 
< < F R 0 M 

<IDENTIFIER-2< 
< < 
<INDEX-MAME-2< 

<INDEX-NAME-1< 
<LITERAL-1 

BY 
<IDENTIFIER-3< 
< < UNTIL CONDITION-l 
<LITERAL-2 

ApTER 
<IDENTIFIER-4< 
< < FROM 

<IDENTIFIER-5< 
< < 
<INDEX-NAME-4< 

<INDEX-NAME-3< <LlTERAL-3 

<IDENTIrIER-6< 
BY < < 

<LITERAL-4 < 
UNTIL C0NDITI0N-2II 

SYNTAX RULES 

1. EACH IDENTIFIER REPRESENTS A NUMERIC ELEMENTARY ITEM DESCRIBED IN 
THE DATA DIVISION. 

2. EACH LITERAL REPRESENTS A NUMERIC LITERAL. 

3. THE WORDS THRU AND THROUGH ARE EQUIVALENT. 

4. Ir AN INDEX-NAME IS SPECIFIED IN THE VARYING OR AFTER PHRASE THEN: 

A^ THE IDENTIFIER IN THE ASSOCIATED FROM AND 3Y PHRASES MUST BE AN 
INTEGER DATA ITEM. 

E~. T^E LITERAL IN THE ASSOCIATED FROM PHRASE MUST BE A POSITIVE 
INTEGER'. 
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C. THE LITERAL IN THE ASSOCIATED BY PHRASE MUST BE A NON-ZERO 
INTEGER. 

5. 1^ AN INDEX-NAME IS SPECIFIED IN THE FROM PHRASE, THEN: 

A. THE IDENTIFIER IN THE ASSOCIATED VARYING OR AFTER PHRASE MUST 
BE AN INTEGER DATA ITEM. 

B. THE IDENTIFIER IN THE ASSOCIATED 3Y PHRASE MUST BE AN INTEGER 
DATA ITEM. 

C. THE LITERAL IN THE ASSOCIATED BY PHRASE MUST BE AN INTEGER. 

£. LITERAL IN T H L BY PHRASE MUST NOT BE ZERO. 

GENERAL 

FORMAT 3 IS THE PERFORM .. .VARYING THIS VARIATION OF THE PERFORM 
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MENT 
INDEX-

NG, 
X-NA 
THE 

AFTER, 
MES. 
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EX-N 
REF 

SET TO 
AME-2 
ERENCE D 

N OCC 
R IN 
BY IN 

URREN 
DEX-N 
DENTI 

CE NUMBER 
AME-4 IS 
FIER-1 OR 

FORM 
IN 
NAME 

STATE 
A TAB 
-1 OR 

ME 
LE 
IN 

NT MU 
ASS 

DEX-N 

ST BE 
OCIAT 
AME-3 

EQUAL TO 
ED WITH 
MUST NOT 

RESUL 
OF T 
THAT* 

T IN TH 
HE TAB 
AT THE 

E A S S 0 
LE AS 
COM DL 

CI 
SO 
ET 

ATED 
CI ATE 
ION 0 

INDEX 
D WI 
F THE 

5EI 
TH 
°ER 

NG SET 
INDEX-
FORM S 

TO 
NAME 
TATE 

A VALU 
-1 OR 
MENT, 

OUTSI 
DEX-N 
r IND 

DE T 
AME-3 
EX A 

HE RANGE 
; EXCEPT 
SSOCIATED 

WITH 
ASSOC 

INDEX-
IATED T 

NAME-1 
ABLE B 

M AY CO 
ONE I 

NTAIN 
NCREM 

A V 
ENT 

ALUE T 
OR DEC 

HAT 
REME 

IS 
NT 

OUT 
VAL 

IN 
TH 
SIDE THE RANGE OF TH 
UE. 

IN FOR 
VALUE 
INITIA 

MAT 
CF L 
L E 

3 , w H : 
ITERAL 
XECUTI 

N ONE 
-1 OR 
ON OP 

IDENTIC 
THE CUR 
THE PER 

IEP I 
RENT 
FORM 

S V 
VAL 
STA 

ARIED, 
UE OF I 
TEMENT: 

I DENT I 
DENTIF 

THEN 
THE UN 
THROUG 
IS AU 

TIL 

H PR 
GMEN 

CLAUSE 
OCEDUR 
TED B 

IS FA 
E-NAME 
Y THE 

LSE, TH 
- 2 , IS 
SPECIFI 

E SEQ 
EXECU 
ED IN 

UEN 
TED 
CRZ 

CE OF P 
ONCE. 

MENT OR 
OF ICE 
CYCLE 
TPANSF 

NTIF 
CONT 
ERRE 

IER-3 
INUES 
D TO 

OR LIT 
UNTIL 
THE 

ERAL-2) 
THIS CO 
NEXT E 

AND 
NDITI 
XECUT 

CON 
ON 
ABL 

DITION-
IS TRUE 
E STAT 

ROCEDU 
THE V 
DECRE 

F 

w 

FIER-1 
IER-2 
, IF T 
RES, P 
ALUE 0 
MENT V 

IS 
AT T 
HE C 

SET 
^E P 

ONDI 

TO THE 
01 NT OF 
TION OF 

ROCE 
F I 
ALUE 

DURE 
DENT 
(TH 

-NAME-1 
IFIER-1 
E VALUE 

1 IS 
, AT 
EM ENT 

STATEM 
PERFOR 
STATEM 

ENT. 
M ST 
ENT 

IF C 
AT EM EN 
FOLLOW 

O N D I T I 
T , CO 
ING TH 

OISf-1 I S 
NTROL 
E PERFO 

TRUE 
IS T 
PM ST 

AT 
RAN 
ATE 

THE 3t. 
SFERRED 
MENT. 

GINN IN 
TO 

VALUAT 
HICH P 
FOLLOW 
G OF E 
THE N 

ED A 
OINT 
ING 

GAIN 
CON 

THE 

THE 
TROL IS 
PERFORM 

XECU 
EXT 

TION 
EXE 

OF THE 
CUTABLE 

PAGE 



COBOL FOR REV. 17 

IN FORMAT WHEN TWO IDENTIFIERS ARE VARIED* IDENTIFIER-1 AN D 
ICENT 
ICENT 
CONDI 

IFIER-
I FI E R -
TION-1 

4 ARE 
5, RES 
IS EVA 

SET 
t-ECT 
LUAT 

TO 
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THE 
Y. 
IF 
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RRENT 
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SET, 
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TION-2 
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STATE 
IS FA 

NCEi T 
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CCNDITION-2 IS TRUE, IDENTI^IER-4 IS SET TO 

THIS C 
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THE VAL 
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-3 OR 
THE C 
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IFIER-
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ID 
ITIO 
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ENTI 
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FIER 
IS R 
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IF NOT 
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TED. 
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MENTED 
TATEME 
INUE 

3Y 
NT IS 
UNTIL 

CONDITION-1 IS TRUE 

DURING TH; EXECUTION OF THE P.ROCEDURES ASSOCIATED_ 
VARIABLE 

WITH THE PERFORM 
STATEMENT, ANY CHANGE TO THE VARYING VARIABLE (IDENTIFIER-1 AND 
INDEX-NAME-1), THE BY VARIABLE (IDENTIFIER-3), THE AFTER VARIABLE 
( IDENTI-IER-4 AND INDEX-NAME-3), OR THE FROM VARIABLE (I DENT IFIER-2 AND 
INDEX-NAME-2) WILL BE TAKEN INTO CONSIDERATION 
OPERATION OF THE PERFORM STATEMENT. 

AND WILL AFFECT THE 

AT THE TERMINATION OF THE PERFORM STATEMENT, IDENTIFIER-4 CONTAINS THE 
CURRENT VALUE OF IDENTIFIER-5. IDENTIFIER-1 HAS A VALUE THAT EXCEEDS 
THE LAST USED SETTING BY AN INCREMENT OR DECREMENT VALUE, UNLESS 
CCNDITION-1 WAS TRUE WHEN THE PERFORM STATEMENT 
CASE IDENTIFIER-1 CONTAINS THE CURRENT VALUE OF 

WAS ENTERED, 
IDEMTIFIER-2 

IN WHICH 

WHEN TWO IDENTIFIERS ARE VARIED, IDENTIFER-4 
CYCLE (-ROM,BY,UNTIL) EACH TIME IDENTIFIER-1 IS 

GOES THROUGH 
VARIED. 

A COMPLETE 

WHEN THE CONTENTS OF THREE OR MORE DATA ITEMS REFERENCED BY IDENTIFIERS 
ARE VARIED, THE MECHANISM IS T"E SAME AS FOR TWO IDENTIFIERS EXCEPT 
THAT THE DATA ITEM BEING VARIED BY EACH AFTER PHRASE GOES THROUGH A 
COMPLETE CYCLE EACH TIME THE DATA ITEM 3EING VARIED BY THE PRECEDING 
AFTER PHRASE IS AUGMENTED. 

AFTER THE 
VARIED BY AN 
REFERENCED BY 

COMPLETION OF A FORMAT 3 PERFORM STATEMENT, EACH DATA ITEM 
A-TER PHRASE CONTAINS THE CURRENT VALUE OF THE DATA ITEM 

THE IDENTIFIER IN THE ASSOCIATED -ROM PHRASE. THE DATA 
ITEM REFERENCED BY IDENTIFIER-1 HAS A VALUE THAT EXCEEDS ITS LAST USED 
SETTING BY ONE INCREMENT OR DECREMENT VALUE, UNLESS CONDITION-1 IS TRUE 
WHEN THE PERFORM STATEMENT IS ENTERED, IN WHICH CASE THE DATA ITEM 
REFERENCED 3Y 
REFERENCED BY 

IDENTIFIER-1 CONTAINS 
IDENTIFIER-2. 

THE CURRENT VALUE OF THE DATA ITEM 

THE RANGE 
STATEMENTS 
STATEMENT 

OF A PERFORM STATEMENT CONSISTS LOGICALLY OF ALL THOSE 
THAT ARE EXECUTED AS A RESULT OF EXECUTING THE PERFORM 
THROUGH EXECUTION OF THE IMPLICIT TRANSFER OF CONTROL TO THE 

NEXT EXECUTABLE STATEMENT">OLLOWING THE PERFORM STATEMENT. THE RANGE 
INCLUDES ALL STATEMENTS THAT ARE EXECUTED AS THE RESULT OF A TRANSFER 
OF CONTROL BY GO TO, PERFORM AND CALL STATEMENTS IN THE RANGE OF THE 
PERFORM STATEMENT, AS wELL AS ALL STATEMENTS IN DECLARATIVE PROCEDURES 
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THAT ARE EXECUTED AS A RESULT OF THE EXECUTION OF STATEMENTS IN THE 
&ANGE OF THE PEP"ORM 
STATEMENTS IN THE RANGE 
SOURCE PROGRAM. 

STATEMENT. 
OF A PERFORM 

THERE IS 
TO APPEAR 

NO REQUIREMENT FOR THE 
CONSECUTIVELY IN THE 

IF A SEQUENCE OF STATEMENTS REFERRED TO BY A PERFORM STATEMENT INCLUDES 
ANOTHER PERFORM STATEMENT* THE SEQUENCE OF PROCEDURES ASSOCIATED WITH 
THE INCLUDED PER^O^M MUST ITSELF EITHER BE TOTALLY INCLUDED IN, OR 
TOTALLY EXCLUDED FROM, THE LOGICAL SEQUENCE REFERRED TO 3Y THE FIRST 
PERFORM. THUS, AN ACTIVE PERFORM STATEMENT, WHOSE EXECUTION POINT 
BEGINS WITHIN THE RANGE Oc ANOTHER ACTIVE DERFORM STATEMENT, MUST NOT 
ALLOW CONTROL TO PASS TO THE EXIT OF THE OTHER ACTIVE PERFORM 
STATEMENT: FURTHERMORE, TWO OR MORE SUCH ACTIVE PERFORM STATEMENTS MAY 
NOT HAVE A COMMON EXIT. 

*REFER TO SAMPLE PROGRAM LINES 75-85 FOR AN EXAMPLE. 

SORI.FUNCJION 

THE SORT STATEMENT CREATES A SORT PILE 3Y EXECUTING INPUT PROCEDURES OR 
BY TRANSFERRING RECORDS FROM ANOTHER FILE, SORTS THE RECORDS IN THE 
SORT FILE ON A SET OF SPECIFIED KEYS, AND, IN THE FINAL PHASE OF THE 
SORT OPERATION, MAKES AVAILABLE EAC^ RECORD FROM THE SORT FILE, IN 
SORTED ORDER, TO SOME OUTPUT PROCEDURES OR TO AN OUTPUT FILE. 

DATA DIVISION FOR THE SORT 

FILE SECTION 

AN SD FILE DESCRIPTION GIVES INFORMATION ABOUT THE SIZES AND THE NAMES 
OF THE DATA RECORDS ASSOCIATED WITH THE FILE TO 3E SORTED. THERE ARE 
NO LABEL P°OCEDURES W^ICH THE USER CAN CONTROL, AND THE RULES FOR 
BLOCKING AND INTERNAL STORAGE ARE PECULIAR TO THE SORT STATEMENT. 

IH£_..S0RI_5IL£_DES^RIPI1QN . 

THE SORT FILE DESCRIPTION 'URNISHES INFORMATION CONCERNING THE PHYSICAL 
STRUCTURE, IDENTIFICATION, AND RECORD NAMES OF THE ^ILE TO BE SORTED . 

GENERAL FORMAT 

SC FILE-NAME 

[RECORD CONTAINS CINTEGER-1 TO] INTEGER-2 CHARACTERS] 

< RECORD IS < 
CDAIA < RECORDS ARE < DATA-NAME-1 C, DATA-NAME-2] ...J. 
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SYNTAX RULES 

1. THE LEVEL INDICATOR SD IDENTIFIES THE BEGINNING OF THE SORT FILE 
DESCRIPTION AND MUST PRECEDE THE FILE-NAME. 

2. THE CLAUSES WHICH FOLLOW THE NAME OF THE FILE ARE OPTIONAL? AND 
THEIR ORDER OF APPEARANCE IS IMMATERIAL. 

3. ONE OR MORE RECORD DESCRIPTION ENTRIES MUST FOLLOW THE SORT FILE 
DESCRIPTIOiN ENTRY? HOWEVER? NO READ? WRITE? OPEN OR CLOSE 
STATEMENTS MAY BE EXECUTED FOR THIS FILE. 

T^ THE FILE MUST BE SPECIFIED IN A SELECT STATEMENT. 
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PR0CEDIRF_DIVXSI0J\ I_S0RI_SIAIEMENT 

GENERAL FORMAT 

< DESCENDING < 
SORT FILE-NAME-1 ON < ___ < KEY DATA-NAME-1 ... 

< ASCENDING < 

< THRU 

< INPUT PROCEDURE IS SECTION-NAME-1 C < < SECTION-NAME-2 1 < 
< < < < 
< < THROUGH < < 
< USING FILE-NAME-2 • •• 

< THRU 

< OUTPUT PROCEDURE IS SECTION-NAME-3 Z < 
< 
< 
< GIVING FILE-NAME-3 .... 

< SECTION-NAME-4 1 < 

<. < 
< THROUGH < 

SYNTAX RULES 

1. SORT STATEMENTS MAY APPEAR ANYWHERE EXCEPT 
PORTION OF THE PROCEDURE DIVISION OR IN 
PROCEDURE ASSOCIATED WITH A SORT STATEMENT. 

IN THE DECLARATIVES 
AN INPUT OR OUTPUT 

2. FILE-NAME-1 MUST BE 
THE DATA DIVISION. 

DESCRIBED IN A SORT PILE DESCRIPTION ENTRY IN 

3. IF THE USING 
FILE-NAME-1 

PHRASE IS SPECIFIED AND THE FILE REFERENCED BY 
CONTAINS VARIABLE-LENGTH RECORDS, THE SIZE OF THE 

RECORDS CONTAINED IN THE FIL; 

LESS THAN T^E SMALLEST RECORI 
DESCRIBED FOR FILE-NAME-1. 

REFERENCED BY FILE-NAME-2 MUST NOT BE 
NOR LARGER THAN THE LARGEST RECORD 
I? THE FILE REFERENCED 3Y FILE-NAME-1 

CONTAINS FIXED-LENGTH RECORDS, THE SIZE OF THE RECORDS CONTAINED IN 
THE FILE REFERENCED BY FILE-NAME-2 MUST NOT BE LARGER THAN THE 
LARGEST RECORD DESCRIBED FOR THE FILE REFERENCED BY FILE-NAME-1. 
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4. DATA-NAME-1 IS A KEY DATA-NAME. KEY DATA-NAMES ARE SUBJECT TO THE 
FOLLOWING RULES: 

A. THE DATA ITEMS IDENTIFIED BY KEY DATA-NAMES MUST BE DESCRIBED 
IN RECORDS ASSOCIATED WITH FILE-NAME-1. 

B. KEY DATA-NAMES MAY BE QUALIFIED. 

C. THE DATA ITEMS 
VARIABLE-LENGTH 

IDENTIFIED 
DATA ITEMS, 

BY KEY DATA-NAMES MUST NOT BE 
NOR MAY THEY NAME GROUP ITEMS WHICH 

CONTAIN VARIABLE-OCCURRENCE DATA ITEMS. 

D. IF FILE-NAME-1 HAS MORE THAN ONE RECORD DESCRIPTION* THEN THE 
DATA ITEMS IDENTIFIED BY KEY DATA-NAMES NEED BE DESCRIBED IN 
ONLY ONE Cr THE RECORD DESCRIPTIONS. THE SAME CHARACTER 
POSITIONS WHICH ARE REFERENCED 3Y A KEY DATA-NAME IN ONE RECORD 
DESCRIPTION 
-ILE. 

ENTRY ARE TAKEN AS THE KEY IN ALL RECORDS OF THE 

NONE OF THE DATA ITEMS IDENTIFIED BY KE 
DESCRIBED BY AN ENTRY WHICH EITHER CONTAI 
IS SUBORDINATE TO AN ENTRY WHICH CONTAINS 

KEY DATA-NAMES CAN BE 
NS AN OCCURS CLAUSE OR 
AN OCCURS CLAUSE. 

E. 

SECTION-NAME-1 REPRESENTS 
SECTION-NAME-3 REPRESENTS 

THE NAME 
THE NAME OF 

OF AN 
AN OUTPUT 

INPUT 
PROCEDURi 

PROCEDURE. 

THE WORDS THRU AND THROUGH ARE EQUIVALENT. 

7. IN THE DATA DIVISION* FILE-NAME-2 AND FILE-NAME-3 MUST BE DESCRIBED 
IN A FILE DESCRIPTION ENTRY* NOT IN A SORT FILE DESCRIPTION ENTRY. 

8. IF THE GIVING PHRASE IS SPECIFIED AND THE FILE REFERENCED BY 
FILE-NAME-3 CONTAINS VARIABLE-LENGTH RECORDS* THE SIZE OF THE 
RECORDS CONTANED IN THE FILE REFERENCED BY -ILE-NAME-1 MUST NOT BE 
LESS THAN THE SMALLEST RECORD NOR LARGER THAN THE LARGEST RECORD 
DESCRIBED FOR FILE-NAME-3. IF THE FILE REFERENCED BY FILE-NAME-3 
CONTAINS FIXED-LENGTH RECORDS* THE SIZE OF THE RECORDS CONTAINED IN 
THE PILE REFERECED BY 
LARGEST RECORD DESCRIBED 

FILE-NAME-1 
FOR THE -ILE 

MUST NOT 
REFERENCED 

BE LARGER THAN THE 
BY FILE-NAME-3. 

GENERAL RULES 

1. IF THE FILE REFERENCED PY FILE-NAME-1 
RECORDS, ANY RECORD IN THE FILE 

CONTAINS ONLY 
REFERENCED BY 

FIXED-LENGTH 
FILE-NAME-2 

CONTAINING FEWER CHARACTER POSITIONS THAN THAT FIXED LENGTH IS 
SPACE-BILLED ON THE RIGHT BEGINNING WITH THE FIRST CHARACTER 
POSITION AFTER THE LAST CHARACTER IN THE RECORD WHEN THAT RECORD IS 
RELEASED TO THE FILE REFERENCED BY FILE-NAME-1. 
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2. THE DATA-NAMES FOLLOWING THE WORK KEY ARE LISTED FROM LEFT TO RIGHT 
IN THE SORT STATEMENT IN ORDER OF DECREASING SIGNIFICANCE WITHOUT 
REGARD TO HOW THEY ARE DIVIDED INTO KEY PHRASES. THE LEFTMOST 
CATA-NAME IS THE MAJOR KEY, THE NEXT DATA-NAME _IS THE NEXT MOST 
SIGNIFICANT KEY* ETC. 

A. WHEN THE ASCENDING PHRASE IS SPECIFIED* THE SORTED SEGUENCE 
WILL BE FROM 
IDENTIFIED 
ACCORDING TO 

THE LOWEST VALUE Oc THE CONTENTS OF THE DATA ITEMS 
BY THE KEY DATA-NAMES TO THE HIGHEST VALUE, 
THE PULES pOR COMPARISON OF OPERANDS IN A RELATION 

CONDITION. 

WHEN THE DESCENDING PHRASE IS SPECIFIED, THE SORTED SEQUENCE 
WILL BE FROM THE HIGHEST VALUE OF THE CONTENTS OF THE DATA 
ITEMS IDENTIFIED BY THE KEY DATA-NAMES TO THE LOWEST VALUE, 
ACCORDING TO THE RULES FOR COMPARISON OF OPERANDS IN A RELATION 
:ONDITION. 

IF THE CONTENTS QF ALL THE KEY DATA ITEMS ASSOCIATED WITH ONE DATA 
RECORD ARE EQUAL TO THE CONTENTS OF THE CORRESPONDING KEY DATA 
ITEMS ASSOCIATED WITH ONE OR MORE OTHER DATA RECORDS, THEN THE 
ORDER OF RETURN OF THESE RECORDS IS UNDEFINED. . 

THE INPUT PROCEDURE MUST CONSIST OF ONE OR MORE 
APPEAR CONTIGUOUSLY IN A SOURCE PROGRAM AND DO NOT 

SECTIONS THAT 
FORM A PART OF 

PROCEDURE. IN ORDER TO TRANSFER RECORDS TO THE FILE 
BY FILE-NAME-1, THE INPUT PROCEDURE MUST 

EXECUTION OF AT LEAST ONE RELEASE 

ANY OUTPUT 
REFERENCED 

CONTROL 
INCLUDE 

MUST NOT 
THE 
BE 

PASSED TO THE INPUT PROCEDURE 
IS BEING EXECUTED. THE INPUT 
NEEDED TO SELECT, CREATE, OR 

STATEMENT. 
EXCEPT WHEN A RELATED SORT STATEMENT 

PROCEDURE CAN INCLUDE ANY PROCEDURES 
MODIFY RECORDS. THE RESTRICTIONS ON 

THE DROCEDURAL 
FOLLOWS: 

STATEMENTS WITHIN THE INPUT PROCEDURE ARE AS 

A. THE INPUT PROCEDURE MUST NOT CONTAIN ANY SORT STATEMENTS. 

THE INPUT PROCEDURE MUST NOT CONTAIN ANY EXPLICIT TRANSFERS QF 
CONTROL TO POINTS OUTSIDE THE INPUT PROCEDURE? GO TO, AND 
PERFORM STATEMENTS IN THE INPUT PROCEDURE ARE NOT PERMITTED TO 
REFER TO PROCEDURE-NAMES OUTSIDE THE INPUT PROCEDURE. COBOL 
STATEMENTS 
CONTROL TO 

ARE ALLOWED THAT 
DECLARATIVES. 

WILL CAUSE AN IMPLIED TRANSFER OF 

C. THE REMAINDER OF THE PROCEDURE DIVISION MUST NOT CONTAIN ANY 
TRANSFERS OF CONTROL TO POINTS INSIDE THE INPUT PROCEDURE; GO 
TO AND PERFORM STATEMENTS IN THE REMAINDER OF THE PROCEDURE 
DIVISION MUST 
PROCEDURE. 

NOT REFER TO PROCEDURE-NAMES WITHIN THE INPUT 
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IF AN INPUT PROCEDURE IS SPECIFIED* CONTROL IS PASSED TO THE INPUT 
PROCEDURE 
THE SORT 
THE IN^UT 

BEFORE THE 
STATEMENT 

PROCEDUDE, 

FILE REFERENCED BY FILE-NAME-1 IS SEQUENCED BY 
BEFORE CONTROL PASSES THE LAST STATEMENT IN 

THE FILE REFERENCED BY FILE-NAME-3 MUST NOT BE 
OPEN. THE COMPILER INSERTS A RETURN MECHANISM AT THE END OF THE 
LAST SECTION IN THE INPUT PROCEDURE AND WHEN CONTROL PASSES THE 
LAST STATEMENT IN THE INPUT PROCEDURE, THE RECORDS THAT HAVE BEEN 
RELEASED TO THE FILE REFERENCED BY FILE-NAME-1 ARE SORTED. 

6. DURING THE EXECUTION 0- THE INPUT PROCEDURE* THE OUTPUT PROCEDURE 
OR ANY USE AFTER EXCEPTION PROCEDURE* NO STATEMENT MANIPULATING THE 
FILES REFERENCED BY* OR ACCESSING THE RECORD AREAS ASSOCIATED WITH 
FILE-NAME-2 OR FILE-NAME-3 MAY BE EXECUTED. 

7. IF THE USING PHRASE IS SPECIFIED* ALL THE RECORDS IN THE FILE(S) 
REFERENCED BY FILE-NAME-2 ARE TRANSFERRED TO THE FILE REFERENCED BY 
FILE-NAME-1. AT THE TIME OF EXECUTION OF THE SORT STATEMENT, THE 
FILE REFERENCED BY FILE-NAME-2 MUST NOT BE IN THE OPEN MODE. FOR 
EACH OF THE FILES REFERENCED BY FILE-NAME-2 THE EXECUTION OF THE 
SORT STATEMENT CAUSES THE FOLLOWING ACTIONS TO BE TAKEN: 

A. THE PROCESSING OF THE FILE IS INITIATED. THE INITIATION IS 
PERFORMED AS 
BEEN EXECUTED. 

IF AN OPEN STATEMENT WITH THE INPUT PHRASE HAD 

B. THE LOGICAL RECORDS ARE 
OPERATION. EACH RECORD 
THE NEXT AND THE AT END 

OBTAINED AND RELEASED TO THE SORT 
IS OBTAINED AS IF A READ STATEMENT WITH 
PHRASES HAD BEEN EXECUTED. 

C. THE PROCESSING OF THE FILE IS TERMINATED. THE TERMINATION IS 
PERFORMED AS IF A CLOSE STATEMENT WITHOUT OPTIONAL PHRASES HAD 
BEEN EXECUTED. 

THESE IMPLICIT FUNCTIONS ARE PERFORMED SUCH THAT ANY ASSOCIATED USE 
PROCEDURES ARE EXECUTED. 

P. THE OUTPUT PROCEDURE MUST CONSIST Op ONE OR MORE SECTIONS THAT 
APPEAR CONTIGUOUSLY IN 
INPUT PROCEDURE. IN 
PROCESSING* THE OUTPUT 

A SOURCE PROGRAM AND DO NOT FORM PART OF ANY 
ORDER TO MAKE SORTED RECORDS AVAILABLE FOR 

PROCEDURE MUST INCLUDE THE EXECUTION OF AT 
LEAST ONE RETURN STATEMENT. CONTROL 
OUTPUT PROCEDURE EXCEPT WHEN A RELATED 
EXECUTED. THE OUTPUT PROCEDURE MAY 

MUST NOT BE PASSED TO THE 
SORT STATEMENT IS BEING 
CONSIST OF ANY PROCEDURES 

NEEDED TO SELECT, MODIFY OR COPY THE RECORDS THAT ARE BEING 
RETURNED* ONE AT A TIME IN SORTED ORDER, FROM THE SORT FILE. THE 
RESTRICTIONS ON THE PROCEDURAL STATEMENTS WITHIN THE OUTPUT 
PROCEDURE ARE AS FOLLOWS: 

A. THE OUTPUT PROCEDURE MUST NOT CONTAIN ANY SORT STATEMENTS. 
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B. THE OUTPUT PROCEDURE MUST NOT CONTAIN ANY EXPLICIT TRANSFERS OF 
CONTROL TO POINTS OUTSIDE THE OUTPUT PROCEDURE; GO TO, AND 
PERFORM STATEMENTS IN THE OUTPUT PROCEDURE ARE NOT PERMITTED TO 
RE-ER TO PROCEDURE-NAMES OUTSIDE THE OUTPUT PROCEDURE. COBOL 
STATEMENTS 
CONTROL TO 

APE ALLOWED THAT 
DECLARATIVES. 

WILL CAUSE AN IMPLIED TRANSFER OF 

C. THE REMAINDER OF THE PROCEDURE DIVISION MUST NOT CONTAIN ANY 
TRANSFERS OF CONTROL TO POINTS INSIDE THE OUTPUT PROCEDURE? GO 
TO AND PERFORM STATEMENTS IN THE REMAINDER OF THE PROCEDURE 
DIVISION ARE NOT PERMITTED TO 
THE OUTPUT PROCEDURE. 

RZFER TO PROCEDURE-NAMES WITHIN 

IF AN 
FILE R 
STATEM 

OUTD 

EFER 
ENT. 

UT P 
ENCE 

T 

ROCE 
D BY 
HE 

DURE 
FIL 

FILE 

IS 
E-N 
RE 

SPECIFIF 
AME-1 HA 
FERENCED 

D, CONTR 
S SEEN 
BY FILE-

OL PASSES TO IT AFTER THE 
SEQUENCED BY THE SORT 

NAME-2 IS NOT IN THE OPEN 
MODE. THE COMPILER INSERTS A RETURN MECHANISM AT 'THE END OF THE 
LAST SECTION IN THE OUTPUT PROCEDURE AND WHEN CONTROL PASSES THE 
LAST STATEMENT IN THE OUTPUT PROCEDURE, THE RETURN MECHANISM 
PROVID 
NEXT 
ENTERI 

ES F 
EXE 

N3 T 

OR TERMI 
CUTABLE 
HE OUTPU 

NATI 
STA 

T PR 

ON 
TEM 
OCE 

OF THE SO 
ENT AFTE 
DURE, THE 

RT AND T 
R THE 
SORT PR 

HEN PA 
SORT 
OCEDUR 

AT WH 
REQUES 
REGUES 

ICH 
TEC. 
T3 F 

IT 
TH 

OR T 

CAN 
E RE 
HE N 

SE 
TURN 
EXT 

LEC 
ST 

REC 

T THE N 
ATEMENTS 
ORD. 

EXT REC 
IN THE 0 

ORD I 
UTPUT 

SSES CONTROL TO THE 
STATEMENT. BEFORE 
E REACHES A POINT 
N SORTED ORDER WHEN 
PROCEDURE ARE THE 

10. Ic THE GIVING PHRASE IS SPECIFIED, ALL THE SORTED RECORDS ARE 
WRITTEN ON THE FILE REFERENCED BY FILE-NAME-3 AS THE IMPLIED OUTPUT 
PROCEDURE FOR THE SORT STATEMENT. AT THE TIME OF THE EXECUTION OF 
THE SORT STATEMENT, THE FILE REFERENCED BY FILE-NAME-3 MUST NOT BE 
OPEN. FOR EACH OF THE FILES REFERENCED BY FILE-NAME-3, THE 
EXECUTION 
TAKEN: 

0^ THE SORT STATEMENT CAUSES THE FOLLOWING ACTIONS TO BE 

THE PROCESSING 
PERFORMED AS 
BEEN EXECUTED. 

OF 
IF 

THE 
AN 

FILE IS INITIATED. 
OPEN STATEMENT WITH 

THE INITIATION IS 
THE OUTPUT PHRASE HAD 

THE SORTED LOGICAL RECORDS ARE RETURNED 
FILE. THE RECORDS ARE WRITTEN AS IF A 

AND WRITTEN ONTO THE 
WRITE STATEMENT WITHOUT 

ANY OPTIONAL PHRASES HAD 8EEN EXECUTED. 

C. THE PROCESSING OF THE FILE IS TERMINATED. THE TERMINATION IS 
PERFORMED AS IF 
BEEN EXECUTED. 

A CLOSE STATEMENT WITHOUT OPTIONAL PHRASES HAD 

11. IF THE FILE REFERENCED BY FILE-NAME-3 
RECORDS, ANY RECORC IN THE FILE 
CONTAINING FEWER CHARACTER POSITIONS 

CONTAINS ONLY FIXED-LENGTH 
REFERENCED BY FILE-NAME-1 

THAN THAT FIXED LENGTH IS 
SPACEFILLED ON THE RIGHT BEGINNING WITH THE FIRST CHARACTER 
POSITION AFTER THE LAST CHARACTER IN THE RECORD WHEN THAT RECORD IS 
RETURNED FROM THE FILE REFERENCED BY ^ILE-NAME-3. 
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•REFER TO SAMPLE PROGRAM SECTION FOR AN EXAMPLE OF A SORT PROGRAM. 

I£J=_occ;yRs_ CLAUSE. 

FUNCTION 

THE OCCURS CLAUSE ELIMINATES THE NEED FOR SEPARATE ENTRIES FOR REPEATED 
DATA ITEMS AND SUPPLIES INFORMATION REQUIRED FOR THE APPLICATION OF 
SUBSCRIPTS OR INDICES. 

GENERAL FORMAT 

OCCURS INTEGER-2 TIMES 

< ASCENDING 
[ < KEY IS DATA-NAME-2 C • DATA-NAME-3 1 ... 1 

< CESC^CIJ^G < 

C INCE_XE,Q BY INDEX-NAME-1 C , INDEX-NAME-2 3 ... 1 

SYNTAX RULES 

1. INTEGER-1 MUST BE GREATER THAN ONE. 

2. CATA-NAME-1 MUST DESCRIBE AN ELEMENTARY UNSIGNED INTEGER. 

3. CATA-NAME-1, DATA-NAME-2, DATA-NAME-3,...MAY BE QUALIFIED. 

4. DATA-NAME-2 MUST EITHER BE THE NAME OF THE ENTRY CONTAINING THE 
OCCURS CLAUSE OR THE NAME OF AN ENTRY SUBORDINATE TO THE ENTRY 
CONTAINING THE OCCURS CLAUSE. 

5. DATA-NAME-3,.. .MUST BE THE NAME OF AN ENTRY SUBORDINATE TO THE 
GROUP ITEM WHICH IS THE SUBJECT OF THIS ENTRY. 

6. ITEMS IDENTIFIED BY "THE DATA-NAME~S IN THE KEY IS PHRASE MUST NOT 
CONTAIN AN OCCURS CLAUSE EXCEPT WHERE DATA-NAME-2 IS THE SUBJECT OF 
THE ENTRY. __ 

7. THERE MUST NOT BE AN ENTRY THAT CONTAINS AN OCCURS CLAUSE BETWEEN 
THE ITEMS IDENTIFIED EY THE DATA-NAMES IN THE KEY IS PHRASE AND THE 
SUBJECT OF THE ENTRY. 

6. DATA-NAME-2, DATA-NAME-3• . ..MUST SPECIFIED WITHOUT THE 
SUBSCIPTING OR INDEXING NORMALLY REQUIRED. 
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5. AN INDEXED BY PHRASE IS REQUIRED IF THE SUBJECT OF THIS ENTRY) OR 
AN ENTRY SUBORDINATE TO THIS ENTRY, IS TO BE REFERENCED BY 
INDEXING. THE INDEX-NAME IDENTIFIED BY THIS CLAUSE IS NOT DEFINED 
ELSEWHERE SINCE ITS ALLOCATION AND FORMAT ARE DEPENDENT ON THE 
HARDWARE AND* NOT EEING DATA, CANNOT BE ASSOCIATED WITH ANY DATA 
HIERARCY. 

10. THE OCCURS CLAUSE MUST NOT EE~SPEC IFIED~IN A DATA DESCRIPTION ENTRY 
THAT HAS A LEVEL-NUMBER OF 01, 66 OR 88. 

11. INDEX-NAME-1, INDEX-NAME-2,...MUST 3E UNIQUE WORDS WITHIN 
PROGRAM. 

THE 

GENERAL RULES 

1. THE OCCURS CLAUSE IS USED IN DEFINING TABLES AND OTHER HOMOGENEOUS 
SETS OF REPEATED DATA ITEMS. 

~2~. EXCEPT FOR THE OCCURS CLAUSE ITSELC, ALL DATA DESCRIPTION CLAUSES 
ASSOCIATED WITH AN ITEM WHOSE DESCRIPTION INCLUDES AN OCCURS CLAUSE 
APPLY TO EACH OCCURRENCE OF THE ITEM DESCRIBED. 

3. THE NUMBER OF OCCURRENCES OF THE SUBJECT ENTRY IS DEFINED AS 
FOLLOWS: 

THE VALUE OF INTEGER-2 REPRESENTS THE EXACT NUMBER OF 
OCCURRENCES. . 

4. THE KEY IS PHRASE IS USED TO INDICATE THAT THE REPEATED DATA IS 
ARRRANGED IN ASCENDING OR DESCENDING ORDER ACCORDING TO THE VALUES 
CONTAINED IN CATA-NAME-2, DATA-NAME-3, • . . . THE ASCENDING OR 
DESCENDING ORDER IS DETERMINED ACCORDING TO THE RULES FOR THE 
COMPARISON OF OPERANDS. 

THE SEARCH ALL STATEMENT 

FUNCTION 

THE SEARCH STATEMENT IS USED TO SEARCH A TA3LE "OR A TABLE ELEMENT THAT 
SATISFIES THE SPECIFIED CONDITION AND TO ADJUST 
INDEX-NAM TO INDICATE THAT TABLE ELEMENT. 

THE ASSOCIATED 

PAGE 13 



CCBOL FOR REV. 17 

GENERAL FORMAT 

SEARCH ALL IDENTIFIER-1 L AT END IMPERATIVE-STATEMENT-1 3 

WHEN < DATA-NAME-1 
< EQUALS < 
< IS EQUAL TO < 

<IDENTIFIER-2 < < 
<LITERAL-1 < < 

< 
< 
< CONDITION-NAME-1 

< < 
< 

Z A N D DATA-NAME-2 
< EQUALS 
< IS EQUAL 
< IS = 

< <IDENTIFIER-3 < < 
TO < <LITERAL-2 < < 

< < < < 

C0NDITI0N-NAME-2 

< IMPERATIVE-STATEMENT-2 < 
< Nf,XT SENTENCE < 

SYNTAX RULES 

1. IDENTIFIER-1 MUST NOT BE SUBSCRIPTED OR INDEXED BUT ITS DESCRIPTION 
MUST CONTAIN AN OCCURS CLAUSE. AND AN INDEXED BY CLAUSE. THE 
DESCRIPTION OF I'DENTIFIER-1 MUST ALSO CONTAIN THE KEY IS PHRASE IN 
ITS OCCURS CLAUSE. 

2. IDENTIFIERS, WHEN SPECIFIED, MUST 3E DESCRI3ED AS USAGE IS INDEX 
OR AS A NUMERIC ELEMENTARY DATA ITEM WITHOUT ANY POSITIONS TO THE 
RIGHT OF THE ASSUMED DECIMAL °OINT. 

ALL REFERENCED CONDITION-NAMES MUST BE DEFINED AS HAVING ONLY 

SINGLE VALUE. THE DATA-NAME ASSOCIATED WITH A CONDITION-NAME MUST 
APPEAR IN THE KEY CLAUSE OF IDENTIFIER-1. EACH DATA-NAME-1, 
DATA-NAME-2 MAY BE QUALIFIED. EACH DATA-NAME-1, DATA-NAME-2 MUST 
BE INDEXED BY THE FIRST 
ALONG WITH OTHER INDICES 

INDEX-NAME 
OR LITERALS 

ASSOCIATED 
AS REQUIRED 

WITH IDENTIFIER-1 

WHEN A DATA-NAME IN THE KEY 
OR WHEN A CONDITION-NAME 

CLAUSE OF IDENTIFIER-1 IS REFERENCED* 
ASSOCIATED WITH A DATA-NAME IN THE KEY 

CLAUSE OF IDENTIFIER-1 IS REFERENCED, "ALL." PR ECEDING DATA-NAMES IN 
THE KEY CLAUSE OF IDENTIFIER-1 OR THEIR ASSOCIATED CONDITION-NAMES 
MUST ALSO BE REFERENCED. 
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GENERAL RULES 

1. IN A SEARCH STATEMENT, 
PREDICTABLE ONLY WHEN: 

THE RESULTS OF THE SEARCH ALL OPERATION ARE 

THE DATA IN THE TABLE IS ORDERED IN 
DESCRIBED IN THE ASCENDING/DESCENDING 
WITH THE DESCRIPTION OF IDENTIFIER-1, AND 

THE 
KEY 

SAME MANNER AS 
CLAUSE ASSOCIATED 

B. THE CONTENTS OF THE KEY(S) RErERENCED IN THE WHEN 
SU--ICIENT TO IDENTIFY A UNIQUE TABLE ELEMENT. 

CLAUSE ARE 

2. WHEN TH 
MAY T 
IDENTIF 

E SEARC 
AKE PL 
IER-1 I 

H AL 
ACE, 
S IG 

L IS U 
THE 

NOR ED 

SED, 
INIT 

AND I 

A NON 
IAL 
TS SE 

SERIA 
SETTI 
TTING 

L TYP 
NG 0 
IS V 

OPERATI 
VALUE 
OF THE 

ON, WIT 
THAT EX 
TABLE, 

H TH 
CEED 
OR T 

E REST 
S THE 
HAT IS 

RICTI 
VALUE 
LESS 

ON TH 
WHIC 
THAN 

AT AT 
H COR 
THE 

NO T 
RESPO 
VALUE 

E QF 
F THE 
ARIED 

I 
TO 

I ME 
NDS 

THAT 

SEARCH 
INDEX 

DURING 
S IT 
THE LA 
CORRE 

OPER 
-NAME 
THE S 

ATION 
FOR 

EARCH 
SET 
ST EL 
SPOND 

TO A 
EMENT 
S TO 

THE FI 
DISCUSS 
THE CON 

RST EL 
ED IN T 
DITIONS 

EMEN 
HE 0 
SPE 

T OF 
CCURS 
CIFIED 

THE 
CLAUS 
IN T 

TA3L 
E. ( 
HE WH 

THE 
EN 

0 
CL 

THE 
CCURS 
A USE 

LENGTH 
CLAUS 

CANNOT 

OF TH 
E.) I 
BE SAT 

E TAB 
F AN 
ISFIE 

LE IS 
Y OF 
D FOR 

ANY S E 
PASSED 
SPECIFI 

TTING 
TO IMPE 
EC, OR 

OF 
RATI 

TO 

THE I 
VE- S 
THE N 

NDEX 
TATEM 
EXT E 

WITHI 
ENT-1 
XECUT 

NOT SPE 
PREDICT 
INCICAT 

CIFIED, 
ABLE. 
ES AN 0 

IN 
IF A 
CCUR 

EITHER 
LL THE 
REMCE 

CASE 
COND 

THAT 

THE 
ITION 
ALLOW 

N THE 
OF 

A3LE_ 
FINAL' 
S CAN 
S THE 

PERM 
THE 

SENTE 
SETT 
BE 

COND 

ITTED 
AT E 

NCE WH 
ING OF 
SATIS 
ITIONS 

RANGE, 
ND PHR 
EN THIS 

CONTR 
ASE, 
PHRA 

OL IS 
WHEN 

SE IS 
THE IN 

FIED, 
TO BE 

DEX I 
THE 
SATIS 

S NOT 
INDEX 
FIED, 

AND CONTROL DASSES TO I MP ERATIVE-STATEMENT-2 

5. AFTER EXECUTION OF IMPERAT IVE-STATEMENT-1, I MPER ATIVE-STATEMENT-2, 
OR IMPERATIVE-STATEMENT-3, THAT DOES NOT TERMINATE WITH A GO TO 
STATEMENT, CONTROL PASSES TO THE NEXT EXECUTABLE SENTENCE. 

4. THE INCEX-NAME THAT IS USED FOR THE SEARCH OPERATION IS THE FIRST 
(OR ONLY) INDEX-NAME THAT APPEARS IN THE INDEXED BY CLAUSE OF 
IDENTIFIER-1. ANY OTHER INDEX-NAMES FOR IDENTIFIER-I REMAIN 
UNCHANGED. 

IF IDENTIFIER-1 IS A DATA-ITEM SUBORDINATE TO A DATA ITEM THAT 
CONTAINS AN OCCURS CLAUSE, ONLY THE SETTING Op THE INDEX-NAME 
ASSOCIATED WITH IDENTIFIER-1 (AND THE DATA ITEM, IDENTIFIER-2 OR 
INDEX-NAME-1, IF PRESENT) IS MODIFIED B_Y THE EXECUTION OF THE 
SEARCH STATEMENT. TO SEARCH A MULT I-DIMENS I ONAL TABLE 
NECESSARY TO EXECUTE A SEARCH STATEMENT SEVERAL TIMES. 
EACH EXECUTION OF A SEARCH STATEMENT, SET STATEMENTS 

IT 
PRIOR 
MUST 

IS 
TO 
BE 

EXECUTED 
SETTINGS 

WHENEVER INDEX-NAMES MUST 3E ADJUSTED TO APPROPRIATE 
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*RE^ER TO SAMPLE PROGRAM LINES 57-61 AND 143-146 FOR EXAMPLE 

ERROR_ME,SSAG.E 

THE NEW ERROR MESSAGE FOR THIS REVISION OF THE COMPILER. 

: ERROR IN USING SORT* RELEASE* RETURN 

THIS ERROR IS GENERATED FOP THE FOLLOWING REASONS: 

0 NO SD DEFINED FOR THE SORT-^ILE 

0 NO SELECT CLAUSE FOR THE SORT-^ILE 

0 SORT KEYS NOT IN SD DESCRIPTION 

0 RELEASE NOT USED IN THE INPUT PROCEDURE 

0 RETURN NOT USED IN THE OUTPUT PROCEDURE 

CEQSS_RE.FER£NC£ 

THE CROSS REFERENCE HAS TWO COMPILE-TIME OPTIONS -XREF OR -NOXREF. THE 
CErAULT IS NO CROSS REFERENCE* (I.E. -NOXREF)* IF THIS DEFAULT MUST BE 
CH^biGECi USE THE FOLLOWING PROCEDURE: 

REST COBOL 
SAVE COBOL 3/4077 

THIS WILL SET THE CROSS REFERENCE FLAG TO ON. 

SAMPLE PROGRAM 

THE SAMPLE PROGRAM WHICH FOLLOWS HAS AN EXAMPLE OF A CROSS REFERENCE. 
THE »D» FOLLOWING THE LINE NUMBER IN THE CROSS REFERENCE LISTING AT THE 
END OF THE PROGRAM SPECIFIES THAT THIS IS WHERE A PARAGRAPH OR SECTION 
NAME IS DEFINED IN THE PROCEDURE DIVISION. 
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OK, COBOL SORTIT -XREF 

REV 17.0 COBOL SOURCE FILE: SAMPLE.SORT 04/23/79 11133 
(0001) IDENTIFICATION DIVISION. 
(0002) PROGRAM-IC. SORTIT. 
(0003) ENVIRONMENT DIVISION. 
(0OC4) CONFIGURATION SECTION. 
(0005) SOURCE-COMPUTER. PRIME. 
(0006) OBJECT-COMPUTER. PRIME 
(0007) INPUT-OUTPUT SECTION. 
(0008) FILE-CONTROL. 
(0009) SELECT NET-FILE-IN ASSIGN TO PFMS. 
(0010) SELECT NET-^ILE-OUT ASSIGN TO PFMS. 
(0011) SELECT NET-FILE-WORK ASSIGN TO PFMS. 
(0012) DATA DIVISION. 
(0013) FILE SECTION. 
(0014) SD NET-FILE-WORK. 
(0015) 01 SALES-RECORDS. 
(0016) 05 EMPL-NO PIC 9(6). 
(0017) 05 DE=>T PIC 99. 
(0018) 05 NET-SALES PIC 9(7)V99. 
(0019) 05 NAME-ADR PIC X(61). 
(0020) 05 MONTH PIC XX. 
(0021) F D NET-FILE-IN 
(0022) LABEL RECORDS ARE STANDARD 
(0023) VALUE 0- FILE-ID ,CILEIN». 
(0024) 01 NET-CARD-IN. 
(0025) 05 EMPL-NO-IN PIC 9(6). 
(0026) 05 DEPT-IN PIC 99. 
(0027) 88 OFF-SITE-LOCATION VALUE 7» 6. 
(0028) 05 NET-SALES-IN PIC 9(7)V99. 
(0029) 05 NAME-ADDR-IN PIC X(61). 
(0030) 05 MONTH-IN DIC 99. 
(0031) FD NET-FILE-OUT 
(0032) LABEL RECORDS ARE STANDARD 
(C033) VALUE OF FILE-ID »FILEOUT». 
(C03M 01 NET-CARD-OUT. 
(0035) 05 EMPL-NO-OUT PIC 9(6). 
(0036) 05 DEPT-OUT PIC 99. 
(C037) 05 NET-SALES-OUT PIC 9(7)V99. 
(0038) 05 NAME-ADDR-OUT PIC X(61). 
(0039) 05 MONTH-OUT °IC 99. 
(0040) WORKING-STORAGE SECTION. 
(0041) 77 SUM-DEPT PIC S9(14)V99 VALUE ZEROS. 
(0042) 01 MONTH-ACCEPT PIC 99 VALUE ZERO. 
(0043) SB VALID-MONTH VALUE 01 THRU 12. 
(0044) 01 TABLE-VALUE. 
(0045) 02 FILLER PIC X(5) VALUE '01JAN*. 
(0046) 02 FILLER PIC X(5) VALUE '02FEB'. 
(0047) 02 FILLER PIC X(5) VALUE '03MAR'. 
(004?) 02 FILLER PIC X(5) VALUE '04APR». 
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(0045) 02 FILLER PIC X(5) VALUE »05MAY». 
(0050) 02 FILLER PIC X(5) VALUE 'Q6JUN'. 
(0051) 02 FILLER PIC X(5) VALUE •07JULt. 
(0052) 02 FILLER PIC X(5) VALUE »08AUG'. 
(0053) 02 FILLER PIC X(5) VALUE '09SEP'. 
(0054) 02 FILLER PIC X(5) VALUE '10OCT'. 
(0055) 02 FILLER PIC X(5) VALUE *11NOV•• 
(0056) 02 FILLER PIC X(5) VALUE ' 1 2 D E C 
(0057) 01 MONTH-TABLE REDEFINES TABLE-VALUE. 
(0058) 02 MON-TAB OCCURS 12 TIMES INDEXED BY INDX 
(0059) ASCENDING KEY MONTH-NO. 
(0060) 03 MONTH-NO PIC 99. 
(0061) 03 MONTH-VALUE PIC XXX. 
(0062) 01 TABLE-AREA. 
(0063) 03 SITE OCCURS 2 TIMES INDEXED BY INDX1. 
(0064) 05 MONTHS OCCURS 12 TIMES IMDEXED BY INDX2. 
(0065) 07 DEFT-TOTAL OCCURS 7 TIMES INDEXED BY INDX3 
(0066) PIC S9(14)V99 COMP-3. 
(0067) * 
(006 8) 01 DISDLAY-TOTALS. 
(0069) 02 FILLER PIC XX VALUE SPACE. 
(0070) 02 PRINT-MONTH PIC XXX VALUE SPACE. 
(0071) 02 FILLER PIC X(16) VALUE ' TOTAL SALES = '. 
(0072) 02 PRINT-SUM PIC ZZ,ZZZ,ZZZ,ZZZ»ZZZ.99-. 
(0073) PROCEDURE DIVISION. 
(0074) START-PARA. 
(0075) PERFORM INT-PARA 
(0076) VARYING INDX1 FROM 1 BY 1 
(0077) UNTIL INDX1 > 2 
(0078) AFTER INDX2 FROM 1 BY 1 
(C079) UNTIL INDX2 > 12 
(0080) AFTER INDX3 FROM 1 BY 1 
(0081) UNTIL INDX3 > 7. 
(0082) GO TO SORT-PARA. 
(0083) * 
(0084) INT-PARA. 
(0085) MOVE ZEROS TO DEPT-TOTAL(INDX1» INDX2* INDX3). 
(0086) * 
(0087) SORT-PARA. 
(0088) SORT NET-FILE-WORK 
(0089) ASCENDING KEY DEPT 
(0090) DESCENDING KEY NET-SALES 
(0091) INPUT PROCEDURE SCREEN-DEPT 
(00°2) GIVING NET-FILE-OUT. 
(0093) 30 TO GET-TOTALS. 
(0094) 
(0095) SCREEN-DEPT SECTION. 
(0096) S-DEPT1. 
(0097) OPEN INPUT NET-FILE-IN. 
(009«) S-DEPT2. 
(0099) READ NET-FILE-IN 
(0100) AT END GO TO 3-DEPT-FINAL. 
(0101) SET INDX1 TO 2. 
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(0102) 
(0103) 
(0104) 
(0105) 
(0106) 
(0107) 
(0108) 
(010?) 
(0110) 
(0111) 
(0112) 
(0113) 
(0114) 
(0115) 
(0116) 
(0117) 
(0118) 
(0119) 
(0120) 
(0121) 
(0122) 
(0123) 
(0124) 
(0125) 
(0126) 
(0127) 
(0128) 
(0129) 
(0130) 
(0131) 
(0132) 
(0133) 
(0134) 
(0135) 
(0136) 
(0137) 
(C13P) 
(0139) 
(0140) 
(0141) 
(0142) 
(0143) 
(0144) 
(0145) 
(0146) 
(0147) 
(0148) 
(0149) 

S-Di 

S-Df 

* 

GET-
GET-

GET-

* 

ADD-

IP NOT OFF-SITE-LOCATION 
MOVE NET-CARD-IN TO SALES-RECORDS 
RELEASE SALES-RECORDS 
SET INDXl TO 1. 

SET INDX2 TO MONTH-IN. 
SET INDX3 TO DEPT-IN. 
ADD NET-SALES-IN TO DEPT-TOTAL (INDXl, INDX2, INDX3). 
30 TO S-DEPT2. 
rPT-FINAL. 
CLOSE NET-FILE-IN. 
:PT-END. 
EXIT. 

-TOTALS SECTION. 
-TOTAL. 
DISPLAY *ENTER MONTH XX (01-12) OR ENTER 99 TO QUIT*. 
ACCEPT MONTH-ACCEPT. 
IF MONTH-ACCEPT = 99 

GO TO DONE-DARA. 
IF NOT VALID-MONTH 

GO TO GET-TOTAL. 
PERFORM FIND-MONTH. 
SET INDXl TO 1. 
SET INDX2 TO MONTH-ACCEDT. 
DISPLAY 'IN STATE1 . 
-NEXT. 
SET INCX3 TO 1. 
PERFORM ADD-TOTALS 7 TIMES. 
MOVE SUM-DEPT TO PRINT-SUM. 
DISDLAY DISPLAY-TOTALS. 
MOVE ZEROS TO SUM-DEPT. 
SET INDXl UP BY 1. 
IF INDXl > 2 

GO TO GET-TOTAL. 
DISPLAY 'OUT OF STATE'. 
GO TO GET-NEXT. 

-TOTALS. 
ADC DEPT-TOTAL (INDXl, INDX2, INDX3) TO SUM-DEPT. 
SET INDX3 UP 3Y 1. 

* 

FIND-MONTH. 
SEARCH ALL M0N-TA3 

• 

WHEN MONTH-NO(INDX) = MONTH-ACCEPT 
MOVE MONTH-VALUE (INDX) TO PRINT-MONTH. 

DONE-PARA. 
STOP RUN. 
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ADC-TOTALS 0 1 2 9 0 1 3 9 D 
DEPT 
C E P T - I N 
CEPT-OUT 
C E D T - T C T A L 
DISPLAY-TOTALS 
DONE-PARA 

0017 
0C26 
0036 

0089 
0107 

0065 
0068 
0120 

0085 
0131 
0148D 

0108 0140 

EMPL-NO 
EMPL-MO-IN 
EMPL-MO-OUT 

0016 
0 0 25 
0035 

FIND-MONTH 
GET-NEXT 
GET-TOTAL 

0123 0143D 
0127D 0137 
0116D 0122 0135 

GET-TOTALS 
INCX 
INDX1 

0093 0115D 
0058 0145 0146 
0063 0076 0077 0085 0101 0105 0108 0124 

INCX2 
INCX3 

0133 0134 0140 
0064 0078 0079 0085 0106 0108 0125 0140 
0065 0080 0081 0085 0107 0108 0128 0140 

INT 
MON 

-PARA 
-TAE 

MON 
MON 
MON 

TH 
TH-ACCEPT 
TH-IN 

0141 
0075 
0058 

0084D 
0144 

0020 
0042 
0030 

0118 
0106 

0119 0125 0145 

MON 
MON 
MON 

TH-NO 
TH-OUT 
TH-TABL 

0059 
0C39 
0057 

0360 0145 

MON 
MON 
NAM 

TH-VALUE 
THS 
E-ADDR-IN 

NAME-ADDR-OUT 
NAME-ADR 
NET-CARD-IN 

0061 
0064 
C029 

0146 

0038 
0019 
0024 0103 

NET 
NET 
NET 

-CARD-CUT 
-FILE-IN 
-FILE-OUT 

NET-PILE-WORK 
NET-SALES 
NET-SALES-IN 
NET 
OcF 
PRI 

-SALES-OUT 
-SITE-LOCATION 
NT-MONTH 

PRI 
S-C 
S-D 

NT-SUM 
EFT-END 
EPT-FI\AL 

0034 
0021 
0031 

0097 
0092 

0099 0111 

0014 
0018 
0028 

0088 
0090 
0108 

0037 
0027 
0C70 
0072 
0112! 
0100 

0102 
0146 
0130 

0110D 
S - D E P T l 
S - D E P T 2 
SALES-RECORDS 

0096 
0098 
C015 

C 
D 0109 

0103 0104 
SCP 
SIT 
SOP 

EEN-DEPT 
r 
T-oARA 

0091 
0063 
0082 

0095D 

0087D 
START-PARA 0074D 
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SUM-CE^T 0 041 0130 0132 014 0 
TABLE-AREA 
TABLE-VALUE 
VALID-MONTH 

0062 
0044 
0043 

0057 
0121 

P R O G R A M S T A T I S T I C S 

EXECUTABLE CODE SIZE: 546 WORDS. 
CONSTANT POCL SIZE: 98 WORDS. 
TOTAL FURE PROCEDURE SIZE: 644 WORDS. 

WORKING-STORAGE SIZE: 1634 BYTES. 
TOTAL LINK^RAME SIZE: 1320 WORDS. 

STACK SIZE: 56 WORDS. 

TRACE MODE: O C F . 

NO ARGUMENTS EXPECTED. 

149 SOURCE LINES. 

NO EPRCRS, NO WARNINGS* =>R1ME V-M0DE COBOL* REV 17.00.11 <SORTIT> 

OK, SEG 
[SEG *EV 17.0] 
# LOAD ttsORTIT 
$ LO B_S0RTIT 
$ LI VCOBLB 

(LOAD BINARY FILE) 
(LOAD C030L LIBRARY) 

$ LI VSRTLI 
$ LI 
LOAD COMPLETE 

(LOAD SORT LIBRARY) 
(LOAD GENERAL LIBRARY) 

$ SA 
$ G 

OK* 

(SAVE SEG FILE) 
(QUIT) 
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* * * * * 
* * * * * 
* * 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
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** 
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kk 
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JJ 

I 
I 
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M 

* * 
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* * 
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t * 

EEEEE 
E 
E 
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SSS EEEEE EEEEE 
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S E E 

k* 

k k 

k* 

KHHHH 
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E 
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P 

L P 

SSS EEEE EEEE 
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S S E E 
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kk 
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H FEEEE LLLLL SSS EEEEE EEEEE 

k * 

k * * * * 

k * * * * 

******************************************************************************** 
******************************************************************************** 



F77 IS THE FORTRAN 77 COMPILER IT IS INVOKED BY THE COMMAND: 

F?7 NAME [OPTIONS!] 

)PTIDNS ARE PRECEDED BY A •- THE NAME MAY BE A PATH NAME, 
BUT NEITHER IT NOR ANY FILE NAME MADE FROM IT MAY EXCEED 32 CHARACTERS. 
rWE COMMAND LINE SYNTAX IS THE SAME AS OTHER PRIME COMPILERS: THE - S , - B , AND 
-L OPTIONS ARE ALL SUPPORTED. 

THE FOLLOWING OPTIONS ARE SUPPORTED: 

XREF 
NOXRE 

- PRODUC 
F - DON' 

E A CROSS-REFERENCE LISTING 
T HAVE -XREF 

(IMPLIES L) 

•OFFSE 
EXPLI 

IX 

T - PROn 
ST - PRO 
L NAME 

UCE A 
DUCF A 
(IMPLI 

OFFSET MAP IN L_NAME 
PSEUDO-ASSEMBLY LISTING 

ES L) 
OF THE GENERATED CODE 

OPTIM 
•NOOPT 
STATI 

IZE - EX 
IM1ZF -
STICS -

ECUTE 
DON' T 
PRINT 

THE OPTIMIZER PHASE 
USE THE OPTIMIZER 
OUT STATISTICS ABOUT THE COMPILATION 

RANGE - COMPILE CODE TO CHECK SUBSCRIPT AND SUBSTR RANGES 
JPCASE - MAP LOWER CASE TO UPPER CASE IN IDENTIFIERS 
LCASE - UPPER AND LOWER CASE ARE DISTINCT IN IDENTIFIERS 
SILENT - SUPPRESS LEVEL 1 ERROR MESSAGES 
DEBUG - PRODUCE A DEBUGGER SYMBOL TABLE 
DYNM - PUT LOCAL VARIABLES ON STACK 
SAVE - PUT LOCAL VARIABLES IN STATIC 
INTS - ASSUME INTEGERS ARE INTEGER*? 
INTL - ASSUME INTEGERS ARE INTEGER*4 

SPACE 

LOGS - ASSUME LOGICALS ARE L0GICAL*2 
LOGL - ASSUME LOGICALS ARE LOGICAL*4 
BIG - HANDLE ARRAYS LARGER THAN A SEGMENT 
NORIG - NO ARRAYS LARGER THAN 1 SEGMENT 
•64V - GENERATE V-MODE CODE 
•321 - GENERATE I-MODE CODE (NOT YET SUPPORTED) 
-D01 - MAKE ALL DO LOOPS AT LEAST ONE TRIP 

THE DEFAJLT OPTIONS ARE: '-64V -OPTIMIZE -INTL -UPCASE -NOBIG 1. 

EXAMPLE: 

F77 FOO -L YES -NESTING 

JILL COMPILE FOO TO PRODUCE AN OBJECT FILE NAMED B_FDO AND A LISTING 
•ILE NAMED L_FOO. THE LISTING WILL CONTAIN A NESTING LEVEL NUMBER AND 
fHE CODE WILL BE OPTIMIZED. 

:OMPILAT10N STATISTICS ARE WRITTFN TO THE TERMINAL AFTER EACH PHASE 
LS COMPLETE IF THE -STATISTICS OPTION IS SPECIFIED. 

iRROR MESSAGES ARE WRITTEN TO THE TERMINAL AND TO N A*! E . ER R OR. FOUR 
•FVELS OF ERRORS ARE REPORTED: LEVEL 1 IS A WARNING, LEVEL ? IS AN 



ERROR THAT HAS BEEN FIXED, LEVEL 3 IS AN ERROR THAT. HAS NOT BEEN FIXED, 
AND LEVEL 4 IS AN ERROR THAT PREVENTS CONTINUED COMPILATION. ANY ERROR 
OF LEVEL 3 PREVENTS OPTIMIZATION AND CODE GENERATION IF DETECTED PRIOR 
TO THOSE PHASES. 

COMMENTS: 

THE CROSS-REFERENCE OPTION MAY CAUSE THE COMPILER'S 
SPACE TO OVERFLOW FOR VERY LARGE SOURCE PROGRAMS. 

VIRTUAL SYMBOL 

THE LINE NUMBERS GIVEN IN DBG REFER TO THE LINE NUMBERS FOUND IN THE LISTING 
FILE, SO IT IS RECOMMENDED THAT A LISTING FILE BE MADE FOR USE WITH DBG. 
THF SOURCE FILE 
CURRENT UFD. 

DBG WILL ATTEMPT TO OPEN IS THE FILE D8G.SOURCE IN THE 
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MIDAS 1 7 M O D I F I C A T I O N S 

D A T E : 

TO 

F R 0 «: 

SUBJECT M IDA'S 17.1 M O D I F I C A T I O N S 

R E F E R E N C E : 

M 1 M 0 R E N H A N C E M E N T S 

MIDAS U T I L I T I E S C R E A T K , K B U I L D , K I D D ' E L , R E V E R T , AND MPACK NOW D I S P L A Y 
THE W-AifcE OF THE U T I L I T Y AND THE CURRENT REV S T A M P . 

S U B R O U T I N E M S G C T L 

S U 3 R O U T I N E M S G C T L A L L O W S A P R O C E S S TO D I S A B L E DR ENABLE THE 
PRINTING OF ERROR M E S S A G E S AT A T E R M I N A L . 

CALLING S E Q U E N C E : CALL M S G C T L ( F U N C T I O N ) 

, FUNCTION -- E M S D S B , D I S A B L E ERROR M E S S A G E D I S P L A Y 
E M S E N B , ENABLE ERROR M F S S A G E D I S P L A Y 

1. THE DEFAULT C O N D I T I O N R E S U L T S IN ERROR M E S S A G E S B E I N G 
D I S P L A Y E D . 

P A R A M E T E R S EMSDSB AND EM S E N B MAY BE FOUND IN INSERT 
FILE S Y S C O M > P A R M . K AND f4 IDAS INSERT FILE K P A R A M . 

3. MSGCTL IS U S E D BY THE COBOL AND BASICV RUN TIME P A C K A G E S . 

A. THE R O U T I N E IS I N T E N D E D FOR THOSE U S E R S OF 
FORMS OR SOME. OTHER S P E C I A L SCREEN F O R M A T T I N G P R O C E D U R E S . 
TO AVOID P O S S I B L E P R O B L E M S , FORTRAN A P P L I C A T I O N P R O G R A M M E R S 
SHOULD BE C E R T A I N THAT ALL ERROR C O N D I T I O N S ARE CH E C K E D 
UPON RETURN FROM CALLS TO M I D A S . 

S E M A P H O R E C H A N G E 

MIDAS NOW USES S E M A P H O R E -16 RATHER THAN NUMBER 6 4 . THE V A L U E OF THE 



MIDAS 17.1 MODIFICATIONS 

SEMAPHORE IS DETERMINED BY PARAMETER MSEMA1 IH FILE KPARAI NOTE THAT 
NEGATIVE SEMAPHORE NUMBERS ARE FOR 
ONLY. THIS CHANGE WAS MADE TO 
SEMAPHORES. 

USE BY PR 1M E SUPPORTED SOFTWARE 
AVOID CONFLICT WITH CUSTOMER USE OF 
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MODIFICATIONS TO SORT AND VSRTLI 

DATE 

TO: 

FROM: 

SUBJECT : MODIFICATIONS TO SORT AND VSRTLI 

REFERENCE: 

ABSTRACT 

THIS DOCUMENT LISTS THE CHANGES THAT HAVE BEFM MADE TO VSRTLI FOR REV 
17.1= SINCE SORT USES VSRTLI ROUTINES, CHANGES !*iADE TO THE LIBRARY 
AFFECT THE SORT COMMAND. 



MODIFICATIONS TO SORT AND VSRTL1 

THE FOLLOWING BUGS HAVE BEEN FIXED: 

1. WHEN THE INPUT RECORD TYPE IS UNCOMPRESSED SOURCE, VARIABLE, OR 
FIXED LENGTH, AND THE OUTPUT RECORD TYPE IS COMPRESSED SOURCE, 
THEN TRAILING BLANKS IN THE OUTPUT RECORDS ARE COMPRESSED BUT NOT 
DELETED. 

FIX: TRAILING BLANKS ARE NO*l REMOVED. 

2. SORTING AN INPUT FILE CONTAINING COMPRESSED SOURCE RECORDS INTO 
AN OUTPUT FILE TO CONTAIN UNCOMPRESSED SOURCE, VARIABLE, OR FIXED 
LENGTH RECORDS WILL NOT WORK CORRECTLY. 

FIX : COMPRESSED SOURCE RECORDS WILL NOW EE CONVERTED CORRECTLY. 

3. WHEN PASSING SOURCE RECORDS TO SORT FROM AN INPUT PROCEDURE, THEY 
MUST FND WITH A NEWLINE CHARACTER (:212). IF NOT, SORT WILL NOT 
ISSUE AN ERROR MESSAGE, AND WILL RETURN THE RECORDS WITH A 
NEWLINE APPENDED WHICH MAY OVERFLOW YOUR BUFFER IF USING AN 
OUTPUT PROCEDURE, CAUSING UNPREDICTABLE RESULTS. 

FIX: IF A SOURCE RECORD IS PASSED WITHOUT A NEWLINE ON THE END, 
A '"'WARNING - LINE TRUNCATED" MESSAGE WILL BE ISSUED AND THE LAST 
CHARACTER WILL BE OVERWRITTEN BY A NEWLINE. 

4. WHEN SORTING RECORDS WITH EQUAL KEYS, THE ORDER THEY ARE SORTED 
IS UNDEFINED. 

Fix! THE ORDER OF INPUT IS MAINTAINED FOR RECORDS WITH EQUAL 
KEYS. 

T~. THE LIBRARY ROUTINES DO NOT ALLOW A M j x T'CTRE OF INPUT/OUTPUT 
PROCEDURES AND FILES WHEN SORTING OR MERGING. 

FTxl A MIXTURE OF INPUT/OUTPUT PROCEDURES AND FILES IS NOW 
SUPPORTED WHEN SORTING, PUT ONLY FILE I/O CAN BE USED WHEN 
MERGING. 

6. "WARNING - LINE TRUNCATED" MESSAGES ARE PRINTED INCONSISTENTLY 
FOR THE VARIOUS RECORD TYPES. 

FIX: RECORD TRUNCATION WARNING MESSAGES ARE PRINTED WHENEVER THE 
DATA (NOT INCLUDING RECORD DELIMITERS) IN THE INPUT OR OUTPUT 
RECORDS EXCEEDS THE MAXIMUM RECORD LENGTH, AND THE EXCESS DATA IS 
IGNORED. 
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PL1 G COMPILER FOR R E V . 1 7 . 1 

DATE: AUGUST 1 3 , 1 9 7 9 

TO: 

FR.-)M: 

SU3JECT PL1G COMPILER FOR REV. 17.1 

REFERENCE: 'ONE 

ABSTRACT 

THIS MEMO DESCRIBES THE OPERATING PROCEDURES OF THE NEW PL1 SU8SET-G 
COMPILER, IN PARTICULAR, THE COPLAND LINE OPTIONS OF THE NEW COMPILER 
ARE LISTED AND .NOTES ON THE USE OF THE COMPILER ARE FURNISHED.- THIS 
INFORMATION WILL ALLOW USERS ALREADY FAMILIAR WITH SUBSET PL1 TO 
COMPILE, LOAD, AND EXECUTE THEIR PROGRAMS. USERS NOT FAMILIAR WITH THE 
PL1 LANGUAGE SHOULD READ THE FORTHCOMING USER'S MANUAL. 



PL1G COMPILER FOR REV. 17.1 

1 3L1G COMPILER OPTIONS 

3L1G IS THE PL/I SUBSET G COMPILER IT IS INVOKED BY THE COMMAND: 

PL1G NAME ["OPTIONS! 

3PTIONS ARE PRECEDED BY A 
MEITHER IT NOP ANY FILE 

'-'. THE NAME MAY BF A PATH NAME,, BUT 
NA*!E MADE FROM IT *?AY EXCEED 32 CHARACTERS. 

THE COMMAND LINE SYNTAX IS THE SAME AS OTHER PRIME COMPILERS: THE 
- S , -B, AND -L OPTIONS ARE ALL SJPPORTED. 

THE FOLLOWING OPTIONS ARE SUPPORTED 

XREF 
OFFSET 
EXPLIST 

PRODUCE A CROSS-REFERENCE LISTING. (IMPLIFS L) 
PRODUCE AM OFFSET MAP IN L ^ A M E (IMPLIES L) 
PRODUCE A PSEUDO-ASSEMBLY LISTING OF THE GENERATED 

OPTIMIZE 
NOOPTIMIZE 

CODE I 
E X F C U T 
D O N ' T 

N L_NAME (IMPLIES L) 
E THE OPTIMIZER PHASE 
USE THE OPTIMI7ER 

STATISTICS 
RANGF 
UPCASE 

PRINT OUT STATISTICS ABOUT THE COMPILATION 
COMPILE CODE TO CHECK SUBSCRIPT AND SUBSTR RANGES 
MAP LOWER CASE TO UPPER CASE IN IDENTIFIERS 

LCASE 
NESTING 
SILENT 

UPPER AND LOWER CASE ARE DISTINCT IN IDENTIFIERS 
PUT A NESTING LEVEL NUMBER IN THE LISTING (IMPLIES L) 
SUPPRESS LFVEL 1 (WARNING) ER30R MESSAGES 

-DEBUG PRODUC 
DEBUGG 
" F I L E N 

E A 
ER 
AME.D 

FULL 
L I S T I 
BG") 

DEBUGGER (DIG) SYMBOL TABLE AND 
NG (DEBUGGER LISTING IS CALLED 

64V 
RIG 
PRODUCTION 

PRODUCE V-MODE CODE 
DENOTES THAT ARRAYS MAY BE LARGER THAN 1 SEGMENT 
PRODUCE "PRODUCTION" DEBUGGER SYMBOL TABLE 

THE DEFAULT OPTIONS AS DISTRIBUTED ARE '-B YES -L NO -64V -OPTIMIZE 
-UPCASE'. THE DEFAULT OPTIONS MAY BE CHANGED BY USF OF THE PROGRAM 
DL1GDF, WHICH IS FOUND IN THE TOOLS UFO. 

EXAMPLE: 

°L1G FOO -L YES -NESTING 

*/ILL COMPILE 
FILE NAMED 
AND THE CODE 

FOO TO PRODUCE AN OBJECT FILE NAMED 8_F00 AND A LISTING 
L_FOO. THE LISTING WILL CONTAIN A NESTING LEVEL NUMBER 
WILL BE OPTIMIZED. 

EACH COMPILATION PRODUCES TEMPORARY FILES 
CURRENT WORKING DIRECTORY. THESE FILES 

(NAMED "TSXXXX") IN THE 
ARE NORMALLY DELETED AT THE 

END OF THE COMPILATION, 

PAGE 



PL1G COMPILER FOR REV. 17.1 

2 ERROR MESSAGES 

ERROR MESSAGES ARE WRITTEN TO THE TERMINAL AND TO FILENAWE,ERROR. 
FOUR LEVELS OF ERRORS ARE REPORTED: LEVEL 1 IS A WARNING, LEVEL 2 IS 
AN ERROR THAT HAS BEEN FIXED, LEVEL 3 IS AM ERROR THAT HAS NOT BEEN 
FIXED, AMD LEVEL A IS AN ERROR THAT PREVENTS CONTINUED COMPILATION. 
ANY ERPOR OF LEVEL 3 PREVENTS OPTIMIZATION AND CODE GENERATION IF 
DETECTED PRIOR TO THOSE PHASES. 

3 DROGRAM LOADING 

AT REV. 17.1 THE PL1G COMPILER OUTPUTS V-MODE CODE EXCLUSIVELY. 
THUS, THE SEGMENTED LOADER (SEG) MUST BE USED TO LOAD THE OBJECT 
MODULES PRODUCED BY THE COMPILER. ALSO, A NEW LIBRARY MUST BE LOADED 
PRIOR TO LOADING THE STANDARD LIBRARY. THIS LIBRARY IS NAMED PL1GLB 
AND IS LOCATED IN IIFD LIB THUS- THE FOLLOWING COMMANDS ISSUED TO 
SEG'S VIRTUAL LOADER SHOULD BE USED FOR PL1G PROGRAMS 
MODULES HAVE BEEN LOADED): 

(AFTER ALL USER 

$LI 
*LI 

PL1GLB 

A MISCELLANEOUS NOTES 

*.1 CROSS-REFERENCE OPTION 

THE CROSS-REFERENCE OPTION MAY CAUSE THE COMPILER'S 
VIRTUAL SYMBOL SPACE TO OVERFLOW FOR VERY LARGE SOURCE 
PROGRAMS. 

** .2 DBG INTERFACE 

THE LINE NUMBERS GIVEN IN DBG REFER TO THE LINE 
NUMBERS FOUND IN THE DE3U36ER LISTING FILE (NAMED 
"FILENAME.DBG"). THESE NUMBERS WILL DIFFER FROM THOSE 
OF THE SOURCE IF " APPEAR IN THE DEBUGGER LISTING. 

SINCE COMPILATION IN DEBUG MODE PRODUCES EXTRA 
INFORMATION IN THE BINARY AND SEG FILES IN ADDITION TO 
PRODUCING THE DEBUGGER LISTING FILE, USE OF THE 
"-DEBUG" OPTION FOR LARGE PROGRAMS MAY RFQUIRE A 
SIGNIFICANT AMOUNT OF DISK SPACE. 

AT REV 17.1, USE OF DBG ON PROGRAMS IN WHICH MULTIPLE 
EXTERNAL PROCEDURES EXIST IN A SINGLE SOURCE FILE IS 
NOT SUPPORTED 

PAGE 



PL1G COMPILER FOR R E V . 1 7 . 1 

' 4 . 3 SEGMENT USAGE 

C O M P I L A T I O N OF PL1G PROGRAMS J S E S SEGMENTS 4 0 0 4 - 4 0 0 7 
AND 4 0 2 7 . I N USER PROGRAMS SEGMENTS 4 0 2 7 THROUGH 4 0 1 0 
ARE USED - I N DESCENDING ORDER - AS THE SYSTEM FREE 
STORAGE POOL ( I N WHICH ALLOCATE AND FREE REQUESTS 
OPERATE AND I N WHICH SOME COMPILER-GENERATED 
TEMPORARIES ARE A L L O C A T E D ) . 

4 . 4 ONCODE B U I L T I N FUNCTION 

VALUES 
D I V I D E 

RETUR 
D I N T 

NED BY 
0 TWO 

THE 
CLA 

ONCODE 
SSES ACC 

BUI 
ORDIN 

L T I N FUN 
G TO WHET 

CT ION 
HER 0 R 

ARE 
NOT 

THEY R 
ARE L 
ARE I N 

EPRESE 
ESS T 
P U T - O U 

NT AN 
HAN T 
TPUT E 

INPU 
HE V 
RROR 

T-OUTPUT 
ALUE OF 
S AND V 

ERR 
THE S 
ALUES 

OR. VAL 
YM60L "ON 

GREATER 

UES 
CODE_ 

THA 

WHICH 
B A S E " 
N OR 

EQUAL 
ERRORS 
SYSCOM 

TO 
. T H I 
>ONCOD 

ONCODE 
S SY*I 
ES . P L 1 

_BAS 
BOL 
. S 

E" REPR 
I S D 

INCE THE 

ESENT 
E F I N E 

VALU 

ALL OTH 
D I N 
ES RETURN 

ER RU 
THE 
ED BY 

NTIME 
F I L E 
T H I S 

FUNCTI 
THIS 
•SYSCO 

ON ARE 
F I L E 
M>ONCO 

SUBJE 
BE I N 
D E S . P L 

CT T 
CLUD 
1 ' ) 

0 CHANGE 
ED I N T 
AND THE 

, IT 
HE SO 

S YMB 

I S RECOMM 
URCE F I L E 
O L I C KEY 

ENDED 
( % I N 

S IN 

THAT 
CLUDE 

THE 
F I L E REFERENCED I N S T E A D OF THE 
T H E M S E L V E S . 

NUMERIC VALUES 

THE SYMBOLS DEFINED I N T H I S 
WHICH ARE NOT RELATED TO 
SYMBOLS SHOULD HAVE THE 

F I L E REPRESENT ALL ERRORS 
I N P U T - O U T P U T . T H U S , THESE 

VALUE OF THE SYMBOL 
" O N C O D E _ B A S E " ADDED TO THE^i BEFORE THEY ARE USED I N 
C A L L I N G ~ " S I P N L * . " , SO THAT THEY ARE NOT CONFUSED WITH 
THE I N P U T - O U T P U T RELATED ERRORS. 

TWO O N E - D I M E N S I O N A L ARRAYS OF 
ALSO D E F I N E D I N T H I S F I L E . 

CHARACTER STRINGS ARE 
THEY CONTAIN THE TEXT OF 

THE ERROR MESSAGES OUTPUT BY THE DEFAULT ONUNIT 
H A N D L E R . THE ARRAY " I 0 _ 0 N C O D E _ M E S S A G E " - WHICH 
CONTAINS STRINGS DECLARED ~AS " C H A R ( 6 8 ) V A R Y I N G " -
CONTAINS THE TEXT OF THE I N P U T - O U T P U T RELATED ERROR 
M E S S A G E S , AND THE ARRAY "OMCODE_MESSAGE" - WHICH 
CONTAINS STRINGS DECLARED AS " C H A R ( 4 6 ) V A R Y I N G " -
CONTAINS THE TEXT OF ALL THE OTHER P O S S I B L E ERROR 
MESSAGES. TO ACCESS THE MESSAGE CORRESPONDING TO A 
GTVEN ONCODF V A L U E , THE FOLLOWING CONSTRUCTS SHOULD BE 
USED : 

ONCODE_VAL = O N C O D E O ; 
I F ( O N C O D E . V A L < ONCODE_BASE) 

THEN MSG = IO_ONCODE_MESSAGE ( O N C O D E _ V A L ) ; 
ELSE MSG = ONCODE MESS AGE(ON CODE VAL-ONCODE B A S E ) ; 

* w — . — . . . urn 
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THE COPY UTILITY HAS BEEN CHANGED TO ALLOW A MULTI-HEAD PARTITION TO BE 
CCDIED TO A SET OF REMOVABLE CMD CARTRIDGES, FOR BACKUP PURPOSES. THE 
PARTITION IS COPIED A DISK SURFACE AT A TIME. 

NOTE THAT THE CONTENTS OF EACH CARTRIDGE ARE MEANINGLESS ON THEIR OWN; 
THEY MUST SUBSEQUENTLY BE RESTORED IN THE SAME ORDER TO AN EQUAL SIZED 
PARTITION (ALTHOUGH NOT NECESSARILY THE SAME ONE). NOTE ALSO THAT ON 
PCTH THE DUMP AND THE RESTORE, THE DISK BEING COPIED TO MUST BE FREE 
rROM EADSPOTS, AND IF THE ORIGINAL PARTITION BEING BACKED UP HAD 
PADSPOTS, THESE WILL PE TRANSFERRED TO THE FINAL PARTITION. 

1. OPERATION UNDER PRIMOS_IV 

THE CMC MUST BE POWERED DOWN PRIOR TO CHANGING THE REMOVABLE CARTRIDGE. 
THEREFORE, ALTHOUGH ONLY THE TO AND FROM PARTITIONS NEED TO BE 
ASSIGNED, ANY REMAINING PARTITIONS OF THE CMD MUST BE SHUTDOWN. IF 
PART OF THE CMD IS BEING USED AS A PAGING DISC, THE COPY UTILITY SHOULD 
BE RUN ONLY UNDER PRIMPS II. 

THE USER IS PROMPTED TO CHANGE THE CARTRIDGE BY THE MESSAGE: 

SURFACE N READY? 

THE CMD SHOULD THEN BE POWERED DOWN, THE NEXT CARTRIDGE INSERTED AND 
POWERED UP AGAIN, WHEN THE RESPONSE YES WILL CONTINUE THE COPY. IF THE 
RESPONSE IS GIVEN EEFORE THE DISC IS READY, THE PROGRAM WILL ABORT WITH 
THE MESSAGE.* 

SRWREC NOT READY 
ER ! 

THE PROGRAM CAN BE RESTARTED AT THE NEXT SURFACE BY TYPING: 

S 

IT IS NOT NECESSARY TO RE-COPY THE PREVIOUS SURFACES. 

IF, WHEN RESTORING A PARTITION, A SURFACE IS MOUNTED IN THE WRONG 
CPCER, THE PROGRAM WILL INFORM THE USER WHICH SURFACE HE HAS MOUNTED IN 
ERP.OR, AND THEN RE-REGUEST THE CORRECT SURFACE. 

2. QPERAIION_y^£ER_PRIMOS_II 

AS FOR PRIMOS IV, THE USER IS PROMPTED WHEN TO CHANGE THE REMOVABLE 
CARTRIDGE. IF THE DISC IS NOT READY, THE PROGRAM WILL WAIT UNTIL THE 
CISC BECOMES READY. 

HARCW£Rji_SIAIil£ 

IN ORDER TO DRIVE A CMD, THE 4004 CONTROLLER MUST CONTAIN THE FOLLOWING 
ECRS (AS KNOWN ON 12TH JULY 79). 



WIRE WRAP BOARDS 
ETCHED BOARDS 

ECR 
ECRS 

3749 
3178» 3550IA. 

THESE ECRS 

1. ALLOW ERRORS 
2. CHANGE WRITE 

TO BE DETECTED IN CMC- DRIVES. 
PROTECT STATUS BIT FROH BIT 12 TO BIT 3 

3. FIX A PROBLEM WITH THE STALL CHANNEL ORDER. 
4. PREVENT CORRECTABLE AND READ ERRORS WHEN 

REMOVABLE AND NON-REMOVABLE SURFACES OF A CMD 
ALTERNATING BETWEEN 
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S L I S T ^CR R E V . 17 

SLIST HAS BEEN MODIFIED AS FOLLOWS 

1 . ENHANCED ERROR C E T E C T I O N AND REPROTING 
2. ADDITION CF KSGETU FUNCTIONALITY (IGNORED UNDER PRIMOS 2 . ) 
3 . ALWAYS CLOSES F I L E WHEN ERROR OCCURS 
4 . PR INTS R E V . # . 
5 . PR INTS USAGE I N F O WHEN INVOKED WITHOUT F I L E N A M E 
6. OBSOLETE FILE SYSTEM CALLS REPLACED 
7. RESTART PROBLEM CORRECTED. 
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"SlAfDS OF TARS FOR THIS, REV 16.A BASICT 

STATTT5 O'F T A"RS F0R TFl'S , RE" V~1 6'74 B A~STT: 

12545,80582 - PR I NT_ USING J U X T A POSED ITEMS WHEN THE FIRST NU M E RI C 
ITEM D~VFR FLOWED. flXED" 

1371? - .NL. DID NOT RESET COLUMN COUNT IN ENTER STATEMENT. FIXED 

24728 - STATEMENT NUMBER 0 WAS NOT SENSED AS AN ERROR. FIXED 

T5TT9 =~~PRINT USING ROUNDING IS NOT CONSISTENT. MACHINE 
FLOATING ACCURACY IS THE PROBLEM HERE, BUT NOTE THAT 
THE ACTUAL COMPUTATION ACCURACY IS NOT AFFECTED BY THIS 
PROBLEM, WHICH IS DUE TO THE INPUT CONVERSION OF 
ASCII DIGITS TO FLOATING NUMBERS. A BETTER METHOD IS 
USED BY BASIC/VM AND FORTRAN, SO THESE PROBLEMS WILL 
!TOT_STren;r_0_p_ 

80236,80469 - HALTS ARE ENCOUNTERED WHEN STRINGS ARE PASSED TO A FORTRAN 
PROGRAM. THE DOCUMENTATION IS WRONG, AMD INDEED STRINGS 
ARE NOT ALLOWED TO BE PASSED TO A FORTRAN PROGRAM. 

22T8~3 - A 'FOR-NEXT UNLATCHING'" ERROR WAS GENERATED WHEN IN FACT 
NO MISMATCH EXISTED. FIXED. 
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W A I L NOW SUPPORTS 62 L O G I C A L D I S K S 
vVAIL USED TO P R I N T GARBAGE WHEN 'REPORT 
iND ONLY VOLUME I D I S I N THE D ISCS F I L E . 

MDDE ' I S S P E C I F I E D 
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JUBJFCT- ' APPLT8 A"ND VAPPLB B U G F T x E S FOR 1 7 . 0 

; TJTB fE t 'T - A P P L TB~A~N D~V AT PL FT 'BU^" ~F T X E S~F OR ~T 7 . 0 

*HE FOLLOWING BUGS WERE F I X E D . 

. ^SUB$A. PERFORMED INCORRECTLY I N SOME CASES WHEN THE F I R S T 
: H A R A C T E ^ 0 F_J HE SUBSTRING TO BE MOVED 0 CCUPIE D THE R I G H T H A L F 
) r A WO R~D ( I . FT. ~ W HEN AFC WAS E V E l m H I S PROBLEM ALSO A F F E C T T D " ~ 
I STRS A 

. LfiSI I T S A WOULD RETURN . F A L S E . I F PASSED A BAD ' U N I T NUMBFR." 
T NOW RETURNS . T R U E . 

r r i H E VTR10 U S OPEN R 0 U TTRf E S~~SWETTWE S R ETD R~FE~D~A~6 A R B A G F CHA R A C T T R 
>T THE EMD OF A TREENAME I F THE ERROR ' F I L E NOT FOUND' OCCURRED. 
' H I S AFFECTED THE ERROR HEASAGE O N L Y . I T HAS BEEN CORRECTED 
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APPLICATIONS LIBRARY FORREV 17.1 

DATE 

TO: 

FRDM: 

SUBJECT APPLICATIONS LIBRARY FORREV 17.1 

REFERENCE 

THE FOLLOWING BUG FIXES AND CHANGES WERE 
LI3RARY (APPLIB AND VAPPLB) FOR REV 17.1: 

MADE TO THE APPLICATIONS 

1) TAR #13361 - THE ROUTINE TINESA WAS RETURNING AN INCORRECT FLOATING 
POINT VALUE AT THE MINUTE MARK BECAUSE OF MISPLACED CODE. 

2) THE ROUTINE RNUMSA WAS NOT RESETTING ITS' NEGATIVE NUMBER FLAG WHEN 
IT ENCOUNTERED AN ILLEGAL NEGATIVE NUMBER. CONSEQUENTLY, WHEN THE 
PR.QWPT WAS RFPEATED AND A NEW NUMBER ENTERED, IT ALWAYS CAME BACK 
NEGATIVE. 

3) THE MAXIMUM RDTKSS BUFFER SIZE IN THE ROUTINE RNAMSA HAS BEEN 
INCREASED TO 80 W OR D S_ (.160 CHARACT ERS) , A ND THE _C_A_L CUL ATION OF THI Ŝ  
BUFFER SIZE IN WORDS" 'TTAS-"B~E EN" CO RR EC T E D TO ALLOW "FOR ODD BUFFER 
LENGTHS (IN CHARACTERS) SPECIFIED BY THE USER. 

T ) THE ROUTINES EXSTSA AND DELESA HAVE BEEN MODIFIED SO THAT UNDER 
PRIMOS II THE SEARCH RANGE FOR AN AVAILABLE FILE UNIT IS 1 TO 16. 

"5') ALL ROUTINES IN VAPPLB HAV'E BEEN COMPILED WITH THE '"-p'BECB" OPTION. 
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SU3JECT: CMPF AND MR G F COMMANDS 

TAO NEW COMMANDS HAVE BEEN PROVIDED TO HELP EASE THE PROBLEMS OF 
PARALLEL SOFTWARE DEVELOPMENT. CMPF PROVIDES A .FACILITY SIMILAR TO THE 
PUSS COMMAND,. EXCEPT THAT IT RUNS FASTER THAN PUSS AND PRODUCES MORE 
MEANINGFUL OUTPUT THAN PUSS. THE MRGF COMMAND IS A POWERFUL TOOL 
DESIGNED TO ALLOW AUTOMATED MERGING OF PROGRAM CHANGES. MR&F OBVIATES 
THE NEED FOR TEDIOUS EDIT1MG OF PROGRAMS WHEN TWO COR MORE) SETS OF 
CHANGES MADE TO A PROGRAM ARE TO BE COMBINED. IT IS EXPEC TED, H0 W EVER, 
TH^T THE 
IS USED. 

RESULTANT MERGED OUTPUT WILL BE EXAMIMED CAREFULLY BEFORE IT 

PAGE 



C*PF NOEL I. M O R R I S J A N U A R Y 5 , 1 9 7 8 

THE CMPF C O M M A N D A L L O W S A U S E R TO C O M P A R E U P TO FIVE A S C I I F I L E S . ONE 
FILE IS T R E A T E D AS AN O R I G I N A L F I L E . THE CMPF C O M M A N D P R O D U C E S O U T P U T 
S H O W I N G L I N E S T H A T W E R E A D D E D T O , C H A N G E D F R O M , OR D E L E T E D FROM THE 
O R I G I N A L FILE IN THE O T H E R F I L E S . 

U S A G E : 
CMPF FILEA FILEB C F I L E C FILEEJ [-CONTROL ARGSJ 

FILEA T H R O U G H FILEE ARE THE T R E E N A M E S OF THE F I L E S TO BE C O M P A R E D . 

C O N T R O L A R G S : 

- MINL n SETS THE M I N I M U M NUMBER OF L I N E S W H I C H M U S T M A T C H F O L L O W I N G 
D I S C R E P A N C Y IN O R D E R TO R E S Y N C H ALL FILES 
- M I N L 3. 

THE D E F A U L T V A L U E IS 

RIEF S U P P R E S S E S THE P R I N T I N G OF D I F F E R I N G L I N E S . 
I D E N T I F I C A T I O N AND L I N E N U M B E R S ARE P R I N T E D . 

O N L Y THE FILE 

-REPORT R E P O R T _ F I L E _ N A M E P R O D U C E S A FILE 
I N S T E A D OF P R I N T I N G THEM OUT ON THE 

C O N T A I N I N G THE 
T E R M I N A L 

D I S C R E P A N C I E S 

O P E R A T I O N : 

FILEA IS TREATED AS AN ORIGINAL FILE ( I . f c 
A'NCESTO 

AS FILE WHICH IS THE 
COMMON 
LI^E WI 
FILEA A 

TH EACH 
ND ANY 0 

R OF 
OF THE 
THFR F 

FILE 
OTHE 

ILE, 

B TH 
R FIL 
CMPF 

ROUGH 
ES. W 
AT TEMP 

FILEE 
HEN A 
TS TO 

) . F 
DISC 
GET 

ILEA I 
REPANC 
ALL FI 

S COMP 
Y IS F 
LES BA 

ARED L 
OUND 3 
CK IN 

INE BY 
ETWEEN 
SYNCH. 

RE1ATCH 
MATCH 
CONTROL 

ING IS C 
IN ALL 
ARGUMEN 

DUPLET 
FILES 

T. AF 

ED ON 
T 

TER R 

LY WH 
HIS M 
E S Y N C 

EN A C 
INIV1UW 
HRONJZ 

ERTAI 
NUMB 

A T 10 N 

N MI 
ER IS 

IS 

NIMUM 
SETTA 
COMPL 

NUMBE 
BLF WI 
ETE, 

R OF 
TH THE 
LINES 

LINES 
-MINL 
WHICH 

DIF FER 
CO^PARI 
FILEA I 

BETWEEN 
SON CONT 
S IDENTI 

FILE 
IN U E S . 
FIED B 

A AND 
WHE 

Y PRE 

ANY 
N THE 
C F D IN 

OF THE 
DISCR 

G IT W 

OTHE 
EPANC 
ITH T 

R FIL 
Y IS 
HE LE 

ES ARE 
REPORT 
TTER " 

REPOR 
E D , EA 
A" AN 

TED, A 
CH LIN 
D THE 

ND THE 
E FROM 

LINE 
NUMBER 
IDENTIF 
-BRIEF 

OF THA 
IED, USI 
CONTROL 

T LIN 
NG THE 
ARGUM 

E. 
LET 

ENT C 

LINES 
TERS 
AUSES 

OF 
" B " 
ONLY 

FILEB 
THROU 
THE F 

THR 
GH " 
ILE I 

OUGH F 
E " , R 
DENTIF 

ILEE A 
ESPECT 
ICATIO 

RE SIM 
IVELY. 
N LETT 

ILARLY 
THE 

ER AND 
THE LINE NUMBERS OF THE DIFFERING LINES TO BE PRINTED 

NOTES: 

THE CMPF COMMAND COMPARES COMPRFSSED LINES OF ANY L E N G T H . 
THE FILES OF COMMON ANCESTRY WILL CONTAIN LINES C O M P R E S S E D 

IT ASSUMES 
IN IDENTICAL 

FASHION. IT I S , H O W E V E R , POSSIBLE FOR A MISMATCH TO OCCUR BETWEEN TWO 
L I U S WHICH APPEAR I D E N T I C A L , BUT WHICH WERE C O M P R E S S E D D I F F E R E N T L Y . 
THIS POSSIBILITY IS CONSIDERED TO 3E R E M O T E . 
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EXAMPLE : 

CONS I D E R THE F O L L O W I N G TWO F I L E S : 

F IL E A FILEB 

THE 
Q U I C K 
B R O W N 

THE 
N A S 7 Y 
RROWN 

FOX 
JUMPS 
OVER 

FOX 
JUMPS 
OVER 

THE 
LAZY 
DOG 

THE 
DOG 

A CMPF OF THESE TWO FILES WOULD PRODUCE THE FOLLOWING OUTPUT: 

A2 QUICK 
CHANGED TO 
B 2 NASTY 

A 8 LAZY 
DELETED BEFORE 
B8 DOG 

COMPARISON FINISHED 
2 DISCREPANCIES FOUND. 
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MR3F NOEL I. MORRIS OCTOBER 23, 1978 

THF MRGF COMMAND ALLOWS A USER TO MERGE BETWEEN TWO AND FIVE ASCII 
FILES. ONE FILE IS TREATED AS AN "ORIGINAL" FILE TO WHICH CHANGES HAVE 
BEEN MADE IN THE OTHER FILES. UNCHANGED LINES AND UNCONFLICTING 
CHANGES BETWEEN FILES ARE COPIED AUTOMATICALLY INTO THE OUTPUT FILE. 
WHEN CONFLICTS 
MANUALLY. 

EXIST, THE USER CAN BE QUERIED TO RESOLVE THE CONFLICT 

MRSF IS ESPECIALLY USEFUL FOR COMBINING DIFFERENT CHANGES TO A PROGRAM 
WHICH HAVE BEEN MADE IN PARALLEL BY SEVERAL PROGRAMMERS. IT CAN ALSO 
BE USEFUL FOR DISTRIBUTING SOFTWARE CHANGES TO OTHER SITES. 

USAGE: 
MRGF ORIGFILE FILEP CFILEC ... FILEE3 -OUTF OUTPUTFILE [-CQMTROL A 
RGS3 

ORIGFILE IS THE TREE NAME OF THE "ORIGINAL" FILE. FILEB THROUGH FILEE 
ARE TREE NAMES OF FILES WHICH TRACE THEIR ANCESTRY TO ORIGFILE. 

OUTPUTFILE IS THE TREE NAME OF THE MERGED OUTP-JT FILE. 

CONTROL ARGS: 

-OJTF IS REQUIRED BEFORE THE NAME OF THE OUTPUT FILE TREE NAME. 

-MINL g SETS THE MINIMUM NUMBER OF LINES WHICH MUST MATCH FOLLOWING A 
DISCREPANCY IN ORDER TO RESYNCH ALL FILES. THE DEFAULT VALUE IS 
-MINL 3. 

FORCE CAUSES FILEB TO BE A 
BETWEEN SEVERAL FILES. 
NEVER QUERIED TO RESOLVE 

"PREFERRED" FILE WHEN CONFLICTS EXIST 
WHEN -FORCE IS JSED, THE USER OF MRGF IS 

A CONFLICT (SEE 3ELOW) . 

•BRIEF SUPPRESSES THE PRINTING OF CONFLICTING LINES. 
IDENTIFICATION AND LINE NUMBERS ARE PRINTED. 

ONLY THE FILE 

-REPORT REPORT_FILE_NAME PRODUCES A FILE CONTAINING THE DISCREPANCIES 
FOUND BETWEEN FILES DURING THE MERGE. RESOLVABLE DISCREPANCIES 
ARE NOT DISPLAYED ON 
DISCREPANCIES WILL BE 
DISPLAYED ON THE USER'S 

THE USER'S 
PLACED IN THE 

TERMINAL. 

TERMINAL. UNRESOLVABLE 
REPORT FILE AS WELL AS 

OPERATION: 

ORIGFILE IS TREATED AS AN ORIGINAL FILE (I.E. AS A FILE WHICH IS THE 
COMMON ANCESTOR OF FILEB THROUGH FILEE). ORIGFILE IS COMPARED LINE BY 
LIME WITH EACH OF THE OTHER FILES. LINES WBICT MATCH IN ALL FILES ARE 
COPIED INTO OUTPUTFILE AUTOMATICALLY. WHE^ A DISCREPANCY IS FOUND 
BETWEEN ORIGFILE AND ANY OTHER FILE, MRGF ATTEMPTS TO GET ALL FILES 
BACK IN SYNCH. RE^ATCHING IS COMPLETED ONLY WHEN A CERTAIN MINIMUM 
NUMBER OF LINES MATCH IN ALL FILES. 
WITH THE -MINL CONTROL ARGUMENT. 

THIS MINIMUM NUMBER IS SETTA3LE 

AFTER RESYNCHRONIZATION IS CO MPLETE, SELECTION OF LINES TO 
MUST TAKE PLACE. IF ONLY ONE FILE DIFFERED FROM ORIGFILE, 
IN THAT FILE ARE COPIED INTO OUTPUTFILE AUTOMATICALLY. IF 

BE OUTPUT 
THE CHANGES 
ALL FILES 

DIFFERED IDENTICALLY FROM THE ORIGINAL, THOSE CHANGES ARE ALSO COPIED 
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AUTOMATICALLY. IF CONFLICTING CHANGES ARE FOUMD IN SEVERAL FILES, (OR 
IF ONLY ONE FILE IS BEING MERGED WITH THE ORIGINAL), THE USER CAN 
SELECT MANUALLY WHICH LINES ARF TO BE COPIED INTO OUTPUTFILE. IF THE 
-FDRCE CONTROL ARGUMENT IS USED, SUCH CDNFLICTS ARE RESOLVED 
AUTOMATICALLY. THE USFR IS NOT QUERIED, AND THE CHANGES IN FILEB ARE 
TA<EN AS THE "PREFERRED" CHANGES TO BE INSERTED INTO OUTPUTFILE. 

IF THE -FORCE CONTROL ARGUMENT IS NOT USED, THE DIFFERING LINES FROM 
EACH OF THE FILES ARE REPORTED. EACH LINE FP3M ORIGFILE IS IDENTIFIED 
BY PRECEDING IT WITH THE LETTER "A" AND THE LINE NUMBER OF THAT LINE. 
LI^ES OF FILEB THROUGH FILEE ARE SIMILARLY IDENTIFIED, USING THE 
LETTERS "B" THROUGH " E " , RESPECTIVELY. THE -BRIEF CONTROL ARGUMENT 
CAJSES ONLY THE FILE IDENTIFICATION LETTER km THE LINE NUMBERS OF THE 
DIFFERING LINES TO BE PRINTED. AFTER AN UNRESOLVABLE DISCREPAMCY IS 
RE o0RTED, EDIT MODE IS ENTERED TO ALLOW THE USER TO SELECT LINES TO BE 
PLACED IN OUTPUTFILE (SEE BELOW). AFTER SELECTION (EITHER AUTOMATIC OR 
M M U A L ) IS COMPLETED, THE LINE RY LINE COMPARISON CONTINUES. 

IF THE -REPORT 
CONTAINS ALL 
RESOLVABLE AND 

CONTROL ARGUMENT IS USED, THE RESULTANT RFPORT FILE 
DISCREPANCIES 3ETWEEN FILES THAT IS, BOTH THE 
THE UNRESOLVABLE DIFFERENCES. JNRESOLVABLE DIFFERENCES 

ARE ALWAYS DISPLAYED ON THE USER'S TERMINAL AS WELL. RESOLVABLE 
DIFFERENCES ARE, HOWEVER, NEVER DISPLAYED ON THE USER'S TERMINAL. THE 
ACTION TAKEN BY MRGF (OR THE USER) IS PLACED IN THE REPORT FILE 
FOLLOWING EACH DISCREPANCY 

MAM UAL SELECTION 

AFTER EACH UNRESOLVABLE DISCREPANCY IS DISPLAYED, EDIT MODE IS ENTERED. 
THE USER MUST SELECT WHICH LINES ARF TO BE INSERTED INTO OUTPUTFILE BY 
ISSUING THE FOLLOWING COMMANDS 

INSFRT ALL OF THE DIFFERING LINES IN ORIGFILE 
INSERT 
INSERT 
INSERT 

ALL OF THE 
ALL OF THE 
ALL OF THE 

DIFFERING 
DIFFERING 
DIFFERING 

LINES 
LINES 
LINES 

IN 
IN 
IN 

FILEB. 
FILEC. 
FILED. 

E 
AN 
BN 

INSERT ALL OF THE DIFFERING LINES IN FILEE. 
INSERT LINE N OF ORIGFILE. 
INSERT LINE N OF FILEB. (SIMILARLY FOR FILEC THROUGH 

AP!,N 

PA 

PAN 

FILEE) 
INSERT 
FILEB 

LINFS M THROUGH N OF 
THROUGH FILEE) 

ORIGFILE (SIMILARLY FOR 

PRINT ALL OF THE DIFFERING LINES IN ORIGFILE. 
(SIMILARLY FOR FILEB THROUGH FILEE) 
PRINT LINE N OF ORIGFILE. (SIMILARLY FOR FILEB THROUGH 

PAM,N 
FILEE) 
PRINT 
FILEB 

LINES M 
THROUGH 

THROUGH 
FILEE) 

M OF ORIGFILE (SIMILARLY FOR 

OOPS 
GO 
QUIT 

UNDO ALL PRFVIOUS EDITING FOR THIS DISCREPANCY. 
TERMINATF EDITING AND PROCEED WITH MERGE. 
TERMINATE EDITIM6, CLOSE ALL FILES, AND EXIT FROM MRGF 

IN ADDITION TO 
DISCREPANCY BY 

THE ABOVE, 
ENTERING A 

NEW TEXT CAN 
BLANK LINE. 

BE INSERTED AT ANY POINT IN A 
INPUT MODE IS ENTERED, AND LINES 

TY^FD WILL BE COPIED INTO OUTPUTFILE. A 3LANK LINE WILL TERMINATE 
IN DUT. NOTE THAT NO TEXT EDITING CAN BE PERFORMED ON LINES WHICH ARE 
COPIED OR INPUTTED. NO TAB EXPANSION IS PERFORMED ON INPUTTED LINES. 
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NOTFS: 

THE MRGF COMMAND OPERATES ON COMPRESSED LINES OF ANY LENGTH, IT 
ASSUMES THAT FILES OF COMMON ANCESTRY WILL CONTAIN LINES COMPRESSED IN 
IDENTICAL FASHION. IT IS, HOWEVER, POSSIBLE FDR A MISMATCH TO OCCUR 
BETWEEN TWO LINES WHICH APPEAR IDENTICAL, 3UT WHICH WERE COMPRESSED 
DIFFERENTLY. THIS POSSIBILITY IS CONSIDERED TD BE REMOTE. 

THE MRGF COMMAND CAN BE INVOKED FROM A COMINPUT FILE IF EDIT MODE IS 
ENTERED, HOWEVER, INPUT WILL BE ACCEPTED ONLY FROM THE USER'S TERMINAL. 
THE COMINPUT FILE WILL CONTINUE TO BE USED AS INPUT FOLLOWING THE 
COMPLETION OF THE MRGF. THIS FEATURE ALLOWS A USER TO PERFORM MRGF 
OPERATIONS FROM A COMINPUT FILE WITHOUT HAVING TO KNOW IN ADVANCE THE 
PROPER RESPONSES TO EDIT REQUESTS. 

EXAMPLE 

CONSIDER THE FOLLOWING THREE FILES: 

FILEA FILER FILEC 

THE 
QUICK 
PROWN 

THE 
QUICK 
RED 

THE 
QUICK 
BROWN 

FOX 
JUMPS 
OVER 

FOX 
JUMPS 
OVER 

FOX 
JUMPS 
OVER 

THE 
LAZY 
DOG 

THE 
SLEEPING 
DOG 

THE 
SNORING 
DOG 

A VJRG F OF THESE FILES WOULD PRODUCE THE FOLLOWING 

A 8 LAZY 
CHANGED TO 
B8 SLEEPING 
BUT ALSO CHANGED TO 
C 8 SNORING 
EDIT 

$ GO 

MERGE FINISHED. 
1 MANUAL CHANGE. 
1 AUTOMATIC CHANGE AS FOLLOWS: 

1 FROM FILE B 

IN THE ABOVE EXAMPLE, THE LINES PRECEDED BY A "$' WERE TYPED BY THE 
USER. 
FOLLOWS 

THE MERGED OUTPUT FILE FROM IHE A30VE MRGF WOULD APPEAR AS 

THE 
QUICK 
RED 
FOX 
JUMPS 
OVER 
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SLEEPING 
DOG 

NOTE THAT IF THE -FORCE CONTROL ARGUMENT HAD BEEN USED, THE SAME MERGED 
OUTPUT WOULD HAVE BEEN PRODUCED. HOWEVER, THE CHANGE FROM FILES WOULD 
HAVE BEEN INSERTED AUTOMATICALLY, AND THE USER WOULD NOT HAVE BEEN 
QUERIED 

A C K N O W L E D G E M E N T : 

THE MRGF COMMAND I S 
WAS I M P L E M E N T E D BY 

B A S E D ON T H E M E R G E _ A S C I I COMMAND OF M U L T I C S , W H I C H 
R O B E R T E . M U L L E N OF H D N E Y A / E L L I N F O R M A T I O N S Y S T E M S , 

I N C . THE A L G O R I T H M S USED I N THE MRGF 
E X T E N S I V E L Y FROM T H O S E D E V E L O P E D BY M U L L E N 

COMMAND WERE " B O R R O W E D " 
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S U 3 J E C T : MAJOR CHANGES AND I N C O M P A T I B I L I T I E S 3ETWEEN 
RFV 1 6 AND REV 17 

COMMANDS DROPPED 

THE FOLLOWING COMMANDS ARE OBSOLETE AND HAVE BEEN DROPPED FROM THE 
REV 17 MASTER DISK: 

EXPAND, CMPRES, PUSS, HILOAD, FTNOPT, AND CMVTMA 

B. NEW COMMANDS 

THE FOLLOWING NEW COMMANDS HAVE BEEN ADDED TO THE NON-CHARGEABLE 
MASTER DISK: 

BATGEN, JOB, $$, BATCH, CONCAT, AND PROP 

CHARGEABLE PRODUCTS DROPPED 

THE FOLLOWING PRODUCTS HAVE BEEN DROPPED. ALL OF THE^ HAVE BEEN 
REPLACED BY SIMILAR PRODUCTS AS LISTED IN THE NEXT SECTION. LIST: 

HASP 300 6400, RJ2780, RJ1004, RJ2780, AND 3JCDC 

D. CHARGEABLE PRODUCTS ADDED 

THE FOLLOWING CHARGEABLE PRODUCTS HAVE BEEN ADDED: 

DBG, DPTX-DSC, DPTX-TSF, DPTX-TCF, RJE273D, RJE1004 # RJE200VT, 
RJEHASP, RJEGRTS, AND RJE702C 

E. PRODUCT STATUS CHANGES 

THF FOLLOWING PRODUCTS HAVE SEEN MOVED FROM THE NON-CHARGE ABLE 
MASTER DISK TO THE CHARGEABLE FASTER DISK AND HAVE BEEN REORGANIZED 
APPROPRIATELY: 

FTN, MIDAS, BASIC, AND DBASIC. 

NOTE THAT BOTH BASIC AND DBASIC ARE NOW ORGANIZED UNDER THE BASIC 
UFD. 

F. MAJOR INCOMPATIILITIES 



MAJOR CHANGES AND INCOMPATIBILITIES BETWEEN REV 16 AND 17 

1. THE REV 17 SHARED. LIBRARIES CAMNOT BE RUM UNDER REV 16 PRIMPS AND 
VISA VERSA. 

2. THE BINARY FILES GENERATED BY REV 17 COMPILES CANNOT BE LOADED BY 
REV 16 SEG, BUT BY REV 16 BINARY FILES CftN BE LOADED 3Y REV 17 
SEG. 

3. THE REV 16 NETWORK CONFIGURATION FILE NETCON WILL NOT RUN WITH A 
REV 17 PRIMOS. 

4. THE OPERATOR INTEFACE TO THE LINE PR INTE* SPOOLER IS INCOMPATIBLE 
WITH REV 16. THE STARTUP PROCEDURE FOR SPOOLER PHANTOMS HAS 
CHANGED. 

5. REV 16 COMPILED BASIC V CODE CANNOT BE RUN USING REV 17 BASIC V. 
PROGRAMS MUST BE RECOMPILED. 

6. THE V-MODE FORTRAN LIBRARY USES SEGMENT 2Q5.0 INSTEAD OF 2014. THIS 
CHANGE REQUIRES CHANGES TO THE C_PRMO FILE THAT BRINGS UP PRIMPS. THE 
NE»' COMMANDS ARE GIVEN IN C PRMO.TEMPLATE IN UF D PRIRUN. 
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MODIFICATIONS TO RUNOFF 

DATE: 

TC: 

PROM: 

SUBJECT: MODIFICATIONS TO RUNOFF 

REFERENCE: 

ABSTRACT 

THIS DOCUMENT 
15.6, ALL OF 
16,6, AND ARE 

LISTS THE CHANGES THAT HAVE BEEN MADE TO 
THESE BUG FIXES HAVE BEEN MADE TO RUNOFF 
ALSO DOCUMENTED IN EARLIER UPDATES OF THIS 

RUNOFF FOR REV 
REV 16.4 OR 

PET. 



MODIFICATIONS TO RUNOFF 

THE FOLLOWING CHANGES HAVE BEEN MADE IN RUNOFF FOR REV 15. 

1) RBAR HAS BEEN 
DPINT AN EXTRA 

MODIFIED AMD WILL NOW WORK CORRECTLY, RUNOFF USEC TO 
R5AR IF THE RBAR OFF COINCIDED WITH THE BEGINNING OF A 

NEW OUTPUT LINE. (TAR 11200) RUNOFF DID NOT ALLOW REVISION BARS TO BE 
FRINTEC ON BLANK LINES IN THE MIDDLE OF A REVISED BLOCK OF TEXT. BY 
TURNING THE REVISION BAR ON WITH ".RBAR ALL", BLANK LINES WILL NOW GET 
THE RBAR. 

2) ADJUST MODE DID NOT ALWAYS ADJUST QUITE RIGHT WHEN DEALING WITH 
UNDERLINED 
CORRECTED. 

TEXT THAT ALSO INCLUDED PHANTOM HYPHENS. THIS HAS BEEN 

3) USING A PHANTOM HYPHEN IN A DECIMAL HEADING WHEN GENERATING A TABLE 
OF CONTENTS NO LONGER SAVES A SPACE FOR THE HYPHEN WHEN FILLING THE 
TABLE Or CONTENTS LINE WITH PERIODS BEFORE THE NUMBER. THIS MEANS THE 
CAGE NUMBERS WILL BE CORRECTLY LINED UP. 

4) IF BREAK HAPPENED TO COINCIDE WITH THE LEFT MARGIN AFTER A HANGING 
INDENT THE BREAK DID NOT TAKE EFFECT. THIS HAS BEEN CORRECTED. 

5) WHEN A .SM COMMAND HAPPENED TO COINCIDE WITH A PAGE EJECT OCCURRING 
THE NEW SIDE MARGINS DID NOT ACTUALLY 

THIS HAS BEEN CORRECTED. OTHER 
BREAK AND EJECT TO SET UP A NEW PAGE 

BECAUSE OF A PREVIOUS COMMAND, 
TAKE EFFECT UNTIL THE NEXT PAGE. 
CCMMANCS THAT CAUSE A POSSIBLE 
ENVIRONMENT WILL ALSO NOW TAKE EFFECT 
THAN PCSSIBLY WAITING AN EXTRA PAGE. 

ON THE APPROPRIATE 
(TAR 2 4980) 

PAGE RATHER 

6) Ic THE COMMAND ERRGO HAS 3EEN GIVEN AND ERRORS DO 
NOW EXIT NORMALLY SO THAT COMMAND OR PHANTOM FILES 
PUN. THE ERRORS ARE STILL FLAGGED. 

OCCUR, RUNOFF WILL 
WILL CONTINUE TO 

7) ILLEGAL AND UNRECOGNIZED COMMAND MESSAGES WILL NOW LIST THE LINE 
NUMBER AND FIL E IN WHICH J" H E _ E R R 0 R__ W AS FO U N D ._ 0 TH ER ERRORS WIL L_A L S0_ 
NCW "GIVE THE NAME OP THE FILE THAT" CAUSED THE ERROR. 

8) RUNOFF ALWAYS USED THE DEFAULT ERASE AND KILL CHARACTERS OR AND 
EVEN IF THE USER 
NCW USE THE USER'S 
20194, 23668) 

HAD RESET THESE TO BE OTHER CHARACTERS. RUNOFF WILL 
ERASE AND KILL CHARACTERS IN COMMAND MODE (TARS 

9) IF 
BEING 

A DECIMAL HEADER GOT PUSHED 
ALLOWED TO LEAVE WIDOWS ON 

TO THE TOP OF 
THE BOTTOM OF 

A PAGE BECAUSE OF NOT 
THE PREVIOUS PAGE AND A 

FLOAT FILE HAD BEEN ENTERED SOMETIME PREVIOUSLY, THERE WAS THE 
POSSIBILITY CF GETTING PART OR ALL OF THE HEADER FOLLOWED BY THE FLOAT 
FILE BEFORE GETTING THE_TEXT _THAT BELONGED_WIJH _TH£ HEADER. THIS HAS 
BEEN CORRECTED BY CHECKING IF A FLOAT SHOULD START AFTER THE NEED, 
BEFORE PUTTING THE HEADER IN THE OUTPUT FILE. IF FSTART IS TRUE WE 
BACK UP THE INPUT FILE ONE LINE, BY THE SUBROUTINE BACKUP, DO THE FLOAT 
FILE AND COME 
THE PROBLEM AND 

BACK AND RE-READ THE DECIMAL HEADER 
RE-DO IT. (TAR 23222) 

COMMAND THAT CAUSED 

IC) .DL DID NOT WORK IF YOU HAPPENED TO DO A DLEVEL TO THE FIRST TIME 
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MODIFICATIONS TO RUNOFF 

AT THAT LEVEL .DL LEAVES THE USER AT THE TEXT MARGIN FOR THE 
SPECIFIED LEVEL. THE .DN COMMAND CHECKS IF THIS IS THE FIRST TIME AT 
THAT LEVEL AND IF IT IS» DOES NOT DO AN UNDENT TO THE HEADING MARGIN. 
SINCE FUTURE DECIMALIZATION COMMANDS ONLY DO RELATIVE AND NOT ABSOLUTE 
INDENTS THE 
TEXT INDENT. 
TC THE LEVEL 

MARGINS ARE OFF THEREAFTER BY THE AMOUNT OF THAT LEVEL'S 
ADDING A FLAG TDL TO SAY WHEN IT WAS A .DL THAT GOT YOU 

THE UNDENT WILL HAPPEN ANYWAY IF YOU ARE AT THE TOP NUMBER 
:OR THE LEVEL AND GOT THERE BY A .DL (TAR 23221) 

11) RUNOFF HAS BEEN MODIFIED TO ACCEPT TREENAMES UP TO 80 CHARACTERS I 
LENGTH FOR .INSERT FILES. (TAR 12603) 

12) WHEN PROCESSING THE .////COMMAND FOR APPORTIONING TEXT ACROSS 
LINE* RUNOFF OCCASIONALLY BLANKED OUT ANYTHING THAT MIGHT HAVE BEEN IN 
THE FIRST COLUMN IF THE APPORTIONED TEXT BELONGED IN A LATER COLUMN 
WHEN WORKING WITH MULTIPLE COLUMNS. (TAR 22802) 

13) USING .+ OR .> WITHOUT FOLLOWING TEXT TO CREATE 
PLNOFF TO PRINT TWO LINE FEEDS WHEN SENDING OUTPUT 

A BLANK LINE CAUSED 
TO THE TERMINAL. 

BECAUSE THE TWO NEWLINES WERE PUT IN THE SAME WORD* THIS DID NOT SHOW 
UP WHEN THE OUTPUT WAS SENT TO A PILE AND SPOOLED. THE EXTRA LINES 
WERE NOT COUNTED AS FAR AS RUNOFF °AGES WERE CONCERNED EITHER WHICH 
CAUSED 
80967) 

THOSE TO APPEAR LONGER THAN THEY ACTUALLY WERE. (TAR 

14) THE 
USED IN 

BLANK CHARACTER DID NOT GET TRANSLATED INTO A SPACE WHEN 
HEADERS AND FOOTERS. 

IT WAS 

15) DEFINED SYMBOLS COULD HAVE AT MOST 30 CHARACTERS 
TRANSLATE THEM WENT UP TO 60 SO IF THE DEFINITION 
THERE WAS GARBAGE ON THE END. 

BUT THE LOOP TO 
WAS LONGER THAN 30 

A RESTRICTION THAT RUNOFF USERS SHOULD BE AWARE OF IS* WHEN USING THE 
TWO COMMANDS 
PRECEEC THE 

.BREAK AND 
.INDENT OR IT 

.INDENT N IN 
MAY NOT WORK AS 

CONJUNCTION 
EXPECTED. 

THE .BREAK SHOULD 
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SOFTWARE ASPECTS OF THE CARTRIDGE MODULE DISC CCMD) 

DAT E: 13TB JULY, 1979 

SUBJECT: SOFTWARE ASPECTS OF THE CARTRIDGE MODULE DISC <C(*D) 

REF ERENCE 

ABSTRACT 

THIS DOCUMENT EXPLAINS THE FORMATTING, PARTITIONING AND ADDRESSING OF 
THE CARTRIDGE MODULE DISC, AND THE UPDATED UTILITIES NECESSARY FOR ITS 
USE . 



SOFTWARE ASPECTS OF THE CARTRIDGE MODULE DISC ( C M D ) 

1 . DISK FORMAT 

THE CMD I S A RACK-MOUNTED DRIVE OF 3 2 , 64 OR 96 MB OF TOTAL STORAGE 
C A P A C I T Y ; T H I S I S D I V I D E D INTO 1 D I S K SURFACE OF REMOVABLE MEDIA ( 1 6 
MB) AN?) ~, 3 OR 5 SURFACES OF NON-REMOVABLE MEDIA ( 1 6 , 4 8 OR 80 M B ) . 
THESE FIGURES DO NOT INCLUDE THE EXTRA DISC SURFACES NEEDED FOR T I M I N G 
AND P O S I T I O N I N G I N F O R M A T I O N . EACH SURFACE OF THE CMD I S FORMATTED 
I D E N T I C A L L Y TO A STORAGE MODULE D I S K S U R F A C E ; 
WITH N INE 1040 -WORD RECORDS PER T R A C K . 

THERE ARE 8 ? 3 TRACKS 

2 . P A R T I T i g N I N G _ A N D _ A D D R E S S I N G _ I H E _ C M D 

_ _ _ REMOVABLE_SURFACE " 

A PRIMPS P A R T I T I O N MAY NOT SPAN BOTH THE REMOVABLE AND THE 
NON-REMOVABLE SURFACES OF A CMD. THUS THE REMOVABLE SURFACE W I L L 
A L A I A Y S BE A S INGLE P A R T I T I O N . THE P H Y S I C A L D E V I C E NUMBER I S SET UP AS 
FOR THE STORAGE MODULE (SEE SECT ION 2 . 3 ) . 

2.2 NON-REMOVABLE_SURFACES 

THE P A R T I T I O N S OF THE NON-REMOVABLE SECT ION MUST START ON AN EVEN HEAD 
NU1BER; THE HEAD OFFSET IS TAKEN FROM THE TOP OF THE NON-REMOVABLE 
SECTION OF THE CMD, BUT THE HIGH ORDER B I T ( B I T 1 ) I S TURNED ON I N 
ORDER TO TELL THE CMD CONTROLLER TO ACCESS THE NON-REMOVABLE S U R F A C E S . 

2 . 3 P H Y S I C A L D E V I C E NUMBERS OF THE P O S S I B L E £ M D _ P A R I I T I O N S 
•* "T as —' —• —. — — ss_s_ss .Tr.,_- ———— — — — — —• —jr.— —' a* ~"-~- ,~S-T-r —-•••'-;'*—: ____ . . •— 

THE P H Y S I C A L DEVICF NUMBER FOR CMD P A R T I T I O N S I S SET UP AS F O L L O W S : -

B I T S 1 - 4 HEAD OFFSET FROM TOP OF REMOVABLE OR NON-REMOVABLE 
S E C T I O N / 2 B I T 1 SET ON FOR ^ O N - R E M O V A B L E S E C T I O N . 

B I T S 5 - 8 + B I T 16 NO OF HFADS 
B I T 9 CONTROLLER NO. 
B I T S 1 0 - 1 3 0 1 1 0 ( D E V I C E T Y P E , AS FOR STORAGE MODULE) 
P I T S 1 4 - 1 5 U N I T NUMBER 
B I T 16 (SEE B I T S 5 - 8 ) . 

ASSUME THAT THE CMD I S DEVICE 0 ON T I T H E R DISC CONTROLLER (FOR OTHER 
D E V I C E S , B I T S 1 4 - 1 5 MUST BE ALTERED A C C O R D I N G L Y ) . 

F IRST CONTROLLER SECOND CONTROLLER 

32 KB REMOVABLE 61 ( 1 6 MB) 

1 0 0 0 6 1 ( 1 6 MB) 

2 6 1 ( 1 6 MB) 

NON-REMOVABLE 1 0 0 2 6 1 ( 1 6 MB) 
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SOFTWARE ASPECTS OF THE CARTRIDGE MODULE DISC (CMD) 

6 A MB REMOVABLE 61 (16 MB) 261 ( 1 6 ME) 

NON-REMOVABLE 100460 (32 MB) 
11D061 (16 MB) 

OR 

100660 (32 MB) 
110261 (16 MB) 

OR 
10 04 61 (48 MB) 100661 ( 4 8 MB) 

96 MB REMOVABLE 

NON-REMOVABLE 

61 (16 MB) 

10 0460 (32 MB) 

261 ( 1 6 MB) 

10Q66 0 C32 MB) 
110460 (32 MP) 
12 0061 (16 MB) 

OR 

11066C (32 MB) 
12 0261 ( 1 6 MB) 

OR 
101060 ( 6 4 MB) 
12 0061 (16 MB) 

OR 

101260 (64 MB) 
120261 (16 MB) 

OR 
101061 (80 MB) 

OR 
1Q0460 (32 MB) 

101261 (80 MB) 
OR 

10066U (32 MB) 
1104 61 (48 MB) 110661 (48 MB) 
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SOFTWARE ASPECTS OF THE CARTRIDGE MODULE DISC <CMD) 

3. UTILITIES: FIXRAT, MAKE* COPY 

3.1 FIXRAT 
FIXRAT REV 16.4 SUPPORTS CMD DEVICES 

3.2 MAKE 
WAKE REV 16.8 SUPPORTS CMD DEVICES 

3.3 COPY 

REV 16.2 COPY WILL SUPPORT THE COPYING OF EQUAL SIZED PARTITIONS, WHERE 
EITHER ONE OR BOTH OF THE PARTITIONS ARE ON A CMD 

3-4 C0PY_REV_16.8_AND._17.1 

THE COPY UTILITIES AT REV 16.8 AND 17.1 HAVE BEEN CHANGED TO ALLOW A 
MULTI-HEAD PARTITION TO BE COPIED TO A SET OF REMOVABLE CMD CARTRIDGES, 
F03 BACKUP PURPOSES. THE PARTITION IS COPIED A DISK SURFACE AT A TIME. 

NOTE THAT THE CONTENTS OF EACH CARTRIDGE ARE MEANINGLESS ON THEIR OWN; 
THEY MUST SUBSEQUENTLY BE RESTORED TN THE SAME ORDER TO AN EQUAL SIZED 
PARTITION (ALTHOUGH NOT NECESSARILY THE SAME O N E ) . NOTE ALSO THAT ON 
BOTH THE DUMP AND THE RESTORE, THE DISK BEING COPIED TO MUST BE FREE 
FROM BADSPOTS, AND IF THE ORIGINAL PARTITION BEING BACKED UP HAD 
BADSPOTS, THESE WILL BE TRANSFERRED TO THE FINAL PARTITION. 

3.4.1. OPERATION UNDER PRIMOS IV 

THE CMD MUST BE POWERED DOWN PRIOR TO CHANGING THE REMOVABLE CARTRIDGE. 
THEREFORE, ALTHOUGH ONLY THE TO AND FROM PARTITIONS NEED TO BE 
ASSIGNED, ANY REMAINING PARTITIONS OF THE CMD MUST BE SHUTDOWN. IF 
PART OF THE CMD IS BEING USED AS A PAGING DISC, THE COPY UTILITY SHOULD 
BE RUN ONLY UNDER PRIMOS II. 

THE USER IS PROMPTED TO CHANGE THE CARTRIDGE BY THE MESSAGE 

SURFACE N READY? 

THE CMD SHOULD THEN BE POWERED DOWN, THE NEXT CARTRIDGE INSFRTED AND 
POWERED UP AGAIN, WHEN THE RESPONSE YES WILL CONTINUE THE COPY. IF THE 
RESPONSE IS GIVEN BFFORE THE DISC IS READY, THE PROGRAM WILL ABORT WITH 
THE MESSAGE: 

SRWREC NOT RFADY 
ER ! 

THE PROGRAM CAN BE RESTARTED AT THE NEXT SURFACE BY TYPING 

PAGE 



SOFTWARE ASPECTS OF THE CARTRIDGE MODULE DISC (CMD) 

IT IS NOT NECESSARY TO RE-COPY THE PREVIOUS SURFACES. 

IF, WHEN RESTORING A PARTITION,. SURFACE IS MOUNTED IN THE WRONG 
ORDER, THE PROGRAM WILL INFORM THE USER WHICH SURFACE HE HAS COUNTED IN 
ERROR, AND THEM RE-REQUFST THE CORRECT SURFACE. 

.2 OPERATION UNDER PRIMOS II 

AS FOR PRIMOS IV, THE USER TS PROMPTED WHEN TO CHANGE. THE REMOVABLE 
CARTRIDGE. IF THE DISC IS NOT READY, THE PROGRAM WILL WAIT UNTIL THE 
DISC BECOMES READY. 

4. HARDWARE STATUS 

IN ORDER TO DRIVE A CMD, THE 4004 CONTROLLER RUST CONTAIN THE FOLLOWING 
ECRS (AS KNOWN ON 12TH JULY 7 9 ) . 

WIPE WRAP BOARDS ECR 3 7 49 
ETCHED HOARDS ECRS 3178, 35 50 IA 

THESE ECRS: 

1 . ALLOW ERRORS TO BE DETECTED IN CMD DRIVES. 
2. CHANGE WRITE PROTECT STATUS BIT FROM BIT 12 TO BIT 3. 
3. PI* A PROBLEM WITH THE STALL CHANNEL ORDER. 
4. PREVENT CORRECTABLE AND READ ERRORS WHEN ALTERNATING BETWEEN 

REMOVABLE AND NON-REMOVABLE SURFACES OF A CMD, 
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MODIFICATIONS TO THE EDITOR 

DATE: 

TO: 

FROM: 

SUBJECT: MODIFICATIONS TO THE EDITOR 

DEFERENCE: 

ABSTRACT 

THIS DOCUMENT DESCRIBES THE CHANGES THAT HAVE BEEN MADE TO THE EDITOR 
FOR REV 17.1, 



'CDIFICATIONS TO THE EDITOR 

CHANGES MADE TO THE EDITOR FOR REV 17.1: 

1) A PAIR OF NEW 
WHETHER TO PRINT 

MODES CKPAR AND NCKPAR WAS ADDED. THEY SPECIFY 
CHARACTERS WITH PARITY OFF AS IF THEY HAC PARITY ON OR 

TO PRINT THEM AS 
THE PARITY AND ONLY 
NCKPAR MEANS DON'T 

"NNNt WHERE N IS AN OCTAL NUMBER. CKPAR MEANS CHECK 
PRINT AS A REAL CHARACTER IF THE PARITY IS ON. 
CHECK THE PARITY -- PRINT ALL CHARACTERS SAME AS 

THEY WERE PRINTED IN REV 17.0 DEFAULT IS NCKPAR. (TAR 25039) 

2) THE EDITOR NOW CHECKS IF BOXMODE IS ON BEFORE DECIDING TO PRINT THE 
CHARACTERS 
90615) 

USED ^OR DIRECTION IN BOXMODE AS 'N» *W? AND ~S (TAR 

3) IF A LINE HAPPENED TO HAVE OVER 127 BLANKS ON THE END* THE FIRST 127 
TRAILING BLANKS DID NOT GET TRUNCATED WHEN THE LINE WAS WRITTEN BACK TO 
THE FILE 

4) THE WORKING-SET SIZE OF THE SHARED EDITOR WAS REDUCED FROM JUST OVER 
6 NONSHARED PAGES PER USER TO UNDER 3 NONSHARED PAGES PER USER BY 
RFWRITING THE COMMAND FILE TO BUILD THE EDITOR. THE FORTRAN MODULES 
ARE COMPILED WITH THE DYNM OPTION TO REDUCE THE SIZE OF THEIR LINK 
FRAMES, AND WITH THE P5ECB OPTION SO THAT THE ECB'S CAN BE SHARED* PURE 
LINK FRAMES ARE 
REARRANGED TO PUT 

ALSO PUT IN 
SFLCOM USED 

THE SHARED 
MODULES AT 

SEGMENT 
THE END 

AND THE LOAD ORDER WAS 
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SORT COMMAND 

CATE: 

TO: 

FROM: 

SL'SJECT: 

MARCH 15* 1979 

SORT COMMAND 

REFERENCE: NONE 

ABSTRACT 

THE SORT COMMAND HAS SEVERAL ENHANCEMENTS FOR REV 17. 

SORT NOW HANDLES THE FOLLOWING DATA TYPES AS SORT FIELDS (KEYS): 
NUMERIC ASCII, LEADING SEPARATE SIGN 
NUMERIC ASCII, TRAILING SEPARATE SIGN 
NUMERIC ASCII, LEADING EMBEDDED SIGN 
NUMERIC ASCII, TRAILING EMBEDDED SIGN 
NUMERIC ASCII, UNSIGNED 
PACKED DECIMAL. 

TWO KEY TYDES FOR ASCII KEYS GIVE USERS THE OPTION OF HAVING LOWER CASE 
ALPHABETIC CHARACTERS SORT EQUAL TO UPPER CASE. 

RECORD TYPE MAY BE EXPLICITLY SET, RATHER THAN DEFAULTING FROM THE 
SPECIFIED KEY TYPES. THIS GIVES FLEXIBILITY TO HANDLE NEW RECORD 
TYPES. FOR EXAMPLE, SORT WILL NOW HANDLE FIXED LENGTH RECORDS, AND 
BLANK COMPRESSED RECORDS WILL BE TREATED DIFFERENTLY THAN UNCOMPRESSED 
RECORDS. 

THE MAXIMUM RECORD LENGTH MAY ALSO BE SPECIFIED 3Y THE USER. 

MAXIMUM RECORD LENGTH IS NOW 32760 BYTES (CHARACTERS). 

KEYS MAY BE AS LONG AS THE INPUT RECORDS. 

THE MERGE OPTION IS NOW A TRUE MERGE RATHER THAN A SORT OF MULTIPLE 
INDUT FILES. 

UF TO 20 FILES MAY BE SORTED INTO A SINGLE OUTPUT FILE. 

THE USE OF KEYWORDS PROVIDES MORE F L E X I 3 T Q T Y ~ T 0 ~ R SPEC I F Y IN G OPTIONAL 
INFORMATION. 



SORT COMMAND 

******** ******** 
* SORT * 
******** 

* SORT * 
******** 

PLRPOSE: 

THE SORT COMMAND IS USED TO SORT FROM ONE TO TWENTY FILES INTO A SINGLE 
OUTPUT FILE, OR TO MERGE FROM TWO TO ELEVEN PRESORTED FILES INTO A 
SINGLE FILE. 

LSAGE 

SORT IS 
SPECIFIED 

INVOKED FROM 
ON THE COMMAND 

PRIMOS COMMAND LEVEL- VARIOUS OPTIONS MAY BE 
LINE AS EXPLAINED BELOW. SORT REQUESTS A 

MINIMUM 0- FILE AND KEY INFORMATION ON SUBSEQUENT LINES. ADDITIONAL 
INFORMATION, AS EXPLAINED BELOW, MAY BE SPECIFIED TO OVERRIDE DEFAULT 
RECORD LENGTH AND/OR RECORD TY?E. 

IJVV0CAI10.N1 

SORT C-BRIEF} C-SPACE3 C-MERGED 

THE MEANING OF THESE OPTIONS IS AS FOLLOWST 

OPTION MEANING 
BRIEF 

SPACE 

SORT PROGRAM MESSAGES ARE NOT PRINTED AT 
THE USER'S TERMINAL. 
ANY BLANK LINES ARE DELETED FROM THE SORT 

MERGE 
OUTPUT FILE. 
A MERGE OF PRESORTED FILES IS REQUESTED. 

EIL£-SPFCIFICAIIC.^I 

RESPONC TO THE FIRST INQUIRY WITH THE INPUT FILE NAME, OUTPUT FILE 
NAME, AND THE NUMBER OF PAIRS OF COLUMNS (DEFAULT IS 1 ) . TO SPECIFY 
MLLTIPLE INPUT FILES, RECORD TYPES, OR MAXIMUM RECORD LENGTHS THE 
ALLOWING KEYWORDS MUST BE USED. 
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SCRT COMMAND 

KEYWORD 
-INPUTFILE NAME 

-CUTPUTFILE NAME 
-KEYS N 

-IMTYPE TYPE 

USAGE 
NAME IS AN INPUT F 
UP TO 80 CHARACTER 
THIS KEYWORD MAY B 
ONCE FOR EACH OF T 
NAME IS THE OUTPUT 
N IS THE NUMBER OF 

ILE TREENAME 
S LONG. 
£_ USED REPEATEDLY* 
HE INPUT FILES. 
FILE TREENAME 
KEYS. 

DEFAULT IS 1. 
TYPE IS THE TYPE OF THE INPUT RECORDS: 

COMPRESSED 
U 

V 

NCOMPRESSED 
IXED 
A R I A B L E . 

OR 

•OUTTYPE TYPE 
INLENGTH N 

-CUTLENGTH N 

THESE RECORD TYPES 
TYPE IS THE OUTPUT 
N IS THE MAXIMUM L 
RECORDS. THIS LENG 
FOR FIXED LENGTH I 
N IS THE MAXIMUM L 

ARE DESCRIBED BELOW 
RECORD TYPE. 

ENGTH OF THE INPUT 
TH MUST BE SPECIFIED 
MPUT RECORDS. 
ENGTH OP THE OUTPUT 

RECORDS. THIS LENGTH MUST BE SPECIFIED 
FOR FIXED LENGTH OUTPUT RECORDS. 

RECORD TYPES: 

COMPRESSED SOURC 
CHARACTE 
BE INTER 

E: BLANK 
R (:212> 
PRETED AS 

COMPRESSED RECO 
SOURCE LINES 

A BLANK COMPRESS 

RD DELIMITED 
CANNOT CONTAIN 
ION INDICATOR 

BY A NEWLINE 
DATA WHICH MAY 
(:221) OR A 

NEWL 
UNCOMPRESSED 

CHAR 

INE. 
SO 

ACTE 
URCE: 
R (:21 

UNCOMP 
2 ) , AND 

RESSED RECO 
THUS CANNOT 

RD DELIMITED BY A NEWLINE 
CONTAIN DATA WHICH MAY BE 

VARIAE 
-IXED 

INTE 
LE LEN 
LENGTH 

RPRE 
GTH: 
: R 

TED AS 
RECO 

ECORD 
LENG 
KEYW 
THAT 

TH 
ORDS 
THE 

MUST 
. IF 
FILE 

A NEWLI 
RD STORE 
CONTAINI 
"BE SPEC 
A NEWLIN 
CAN BE 

NE. 
D WITH LENGT 
NG DATA ONLY 
IFIED USING 
E CHARACTER 
EDITED* IT 

H IN FIRST WORD. 
, NO LENGTH INFORMATION. THE 

THE -INLENGTH OR -OUTLENGTH 
IS APPENDED TO EACH RECORD SO 

MUST BE INCLUDED IN THE 

CErAUL 
VARIAB 

CHAR 
T DEP 
LE LEN 

ACTE 
ENDS 
GTH 

R COUN 
ON 

IF A 

T. 
THE 
NY 

KEY TYPES SPECI 
INTEGER* LONG 

^IED. INPUT TYPE DEFAULTS TO 
INTEGER* SINGLE OR DOUBLE 

DRECIS 
THE OU 
TYPE. 

ION R 
TPUT T 

EAL 
YPE 

KEY 
IS NOT 

IS SPECI 
GIVEN* 

FIED, OTHERW 
IT IS ASSUME 

ISE IT DEFAULTS TO ASCII. IF 
D TO BE THE SAME AS THE INPUT 

Ic 

CF 
MULTIPLE INPUT 
RECORDS. 

FILES ARE USED, THEY MUST ALL CONTAIN THE SAME TYPE 

K£YS_£P££IFICAIIO.i\ll 

RESPOND TO THE SUBSEQUENT INQUIRIES WITH THE APPROPRIATE STARTING AND 
ENDING COLUMN NUMBERS (CHARACTER POSITIONS). TO SORT IN DESCENDING 
ORDER, TYDE A SPACE AND THE LETTER R AFTER ENDING COLUMN OF THE FIELD 
TO BE REVERSE-SORTED. TO SPECIFY OTHER THAN ASCII KEYS* ENTER THE 
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SORT COMMAND 

PROPER CODE AT THE END OF THE LINE. ALTERNATIVELY, KEY INFORMATION MAY 
BE SPECIFIED BY USING CONTROL ARGUMENTS AS FOLLOWS 

CCNIROL_ARGUMENIS 
-START N 
-END N 
-DESCENDING 

USAGE 
N IS STARTING COLUMN. 
N IS ENDING COLUMN. 
REQUESTS SORT IN DESCENDING ORDER 

-TYPE CODE CODE CAN BE ONE OF 

I - INTEGER 
J - LONG INTEGER 
F - SINGLE PRECISION REAL 
D - DOUBLE PRECISION REAL 
U - NUMERIC ASCII, UNSIGNED 
LS - LEADING SEPARATE 
TS - TRAILING SEPARATE 
LE - LEADING EM3EDDED 
TE - TRAILING EMBEDDED 
PD - PACKED DECIMAL 
AU - ASCII UPPERCASED WHEN COMPARED 

WHEN THE LAST PAIR OF COLUMN NUMBERS IS ENTERED, SORTING BEGINS. WHEN 
THE SORT IS COMPLETE, SORT PRINTS 
ITEMS (LINES IN THE OUTPUT FILE), 

THE NUM3ER OF PASSES AND NUMBER OF 
AND RETURNS TO PRIMOS. 

MERGING: 

AFTER ENTERING THE KEY 
NUMBER OF ADDITIONAL MERGE 
rILENA"ES, ONE PER LINE 

INFORMATION, THE SORT PROGRAM ASKS FOR THE 
FILES. THE USER THEN ENTERS THE MERGE 

WHEN THE LAST TREENAME IS ENTERED, MERGING 
BEGINS. WHEN THE MERGE IS COMPLETE, SORT PRINTS 
PASSES BEFORE RETURNING TO PRIMOS. 

ONLY THE NUMBER OF 
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EXAMPLES: 

IN THE SAMPLE SORT RUNS BELOW* THE FOLLOWING INPUT FILES WILL BE USED 

OK, SLIST INPUT1 
THIS 
is 
A 
SAMPLE 
INPUT 
FILE 

OK» SLIST INPUT2 
THIS 
IS 
A 
SECOND 
SAMPLE 
INPUT 

* 
* 
* 
* 
* 
* 

FILE 

OK 

IN THE MERGE EXAMPLES* THE FOLLOWING PRESORTED COPIES OF THESE INPUT 
-ILES WILL BE USED. 

OK* SLIST MERGE1 
A 
FILE 
INPUT 
IS 
SAMPLE 
THIS 

OK, SLIST MERGE2 
A * 
FILE 
INPUT 
IS 
SAMPLE 
SECOND 
THIS 

* 
* 
* 
* 
* 
* 

OK, 
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SORT COMMAND 

THIS IS AN EXAMPLE OF SORTING A SINGLE INPUT FILE. 

OK, S 
SORT 

INP 

OBI 
PROG 
UT T 

RA 
RE 

M PARA 
E NAME 

METERS A 
-- OUTP 

RE 
UT TREE NAME FOLLOWED BY 

NUM 

ILEUI 
INP 

BER 
1 OU 

PAIRS 

yi 
UT PAIRS OF 

OF 
TP 

OF STARTING AND ENDING COLUMNS 

STARTING AND ENDING COLUMNS 
ONE PAIR PER LINE--SEPARATED BY A SDACE. 
FOR REVERSE SORTING ENTER "R" AFTER DESIRED 
ENDING COLUMN—SEPARATED BY A SPACE. 
FOR 
AT 

A S 
THE 
A 

PECIFIC DATA TYPE ENTER THE PROPER CODE 
END OF THE LINE—SEPARATED BY A SPACE. 
- ASCII 

SINGLE PRECISION INTEGER 
SINGLE PRECISION REAL 
DOUBLE PRECISION REAL 

J 
U 
LS 

DOUBLE PRECISION INTEGER 
NUMERIC ASCII,UNSIGNED 
NUMERIC ASCII ,LEADING SEPARATE SIGN 

TS 
LE 
TE 

NUMER 
NUMER 
NUMER 

IC 
IC 
IC 

ASCII,TRAILING SEPARATE SIGN 
ASCII,LEADING EMBEDDED SIGN 
ASCII,TRAILING EMBEDDED SIGN 

'PC' 
• AU' 

PACKE 
ASCII 

D DE 
• UP 

CIMA 
PER LOWER CASE SORT EQUAL 

DEFAULT IS ASCII. 
I_5 

BEGINNING SORT 

PASSES 2 

[SORT-REV17.0 J 

OK, SLIST OUTPUT 

ITEMS 6 

A 
CILE 
INPUT 
IS 
SAMPLE 
THIS 

OK, 
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SORT COMMAND 

THIS IS AiM EXAMPLE OF SORTING A SINGLE FILE IN DESCENDING ORDER AND THE 
USE OF THE BRIEF OPTION. 

OK, SORT_-BR 
-INPUT INPUTl -OUTPUT OUTFILE 
: SIART_1_ZEND_5_ZD£SCENDING 

BEGINNING SORT 

PASSES ITEMS 

[SORT-REV17.0 1 

OK, SLIST OUTFILE 
THIS 
SAMPLE 
IS 
INPUT 
CILE 
_A 

OK, 
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THIS IS AN EXAMPLE OF SORTING TWO FILES INTO A SINGLE OUTPUT FILE. 
NOTE THAT THE ORDER OF INPUT IS MAINTAINED FOR RECORDS WITH EQUAL KEYS. 

OK, SORT 
SORT PROG 

INPUT T 
RAM PARAMETERS ARE 
REE NAME — OUTPUT TREE NAME FOLLOWED BY 

NUMBER 
INPUT IN 

OF P 
PUT1 

AIRS 

INPUT PAIRS OF 

OF STARTING AND ENDING COLUMNS. 
Eyi_iNPyi2_-oyiPyi_oyiFiLE 
STARTING AND ENDING COLUMNS 

ONE PAIR PER LINE — SEPARATED 5Y A SPACE. 
FOR REVERSE SORTING ENTER "R" A^TER DESIRED 
ENDING COLUMN--SEPARATED BY A SPACE. 
FOR A S 
AT THE 

"A 

PECI 
END 
- A 

FIC 
OF T 

sen 

DATA TYPE ENTER ThE PROPER CODE 
HE LINE—SEPARATED BY A SPACE. 

ii JI-
II p II 

"C 

- S I N G L E P R E C I S I O N I N T E G E R 
- S I N G L E P R E C I S I O N R E A L 
- D O U B L E P R E C I S I O N R E A L 

"J" - D O U B L E P R E C I S I O N I N T E G E R 
» U " - N U M E R I C A S C I I , U N S I G N E D 
" L S " - N U M E R I C A S C I I ^ L E A D I N G S E P A R A T E S I G N 
" T S » 
"LE" 
M J £ ll 

- N U M E R I C A S C I I , T R A I L I N G S E P A R A T E S I G N 
- N U M E R I C A S C I I , L E A D I N G E M B E D D E D S I G N 
- NUMERIC ASCII ,TRAILING EMBEDDED SIGN 

"PC" - PACKED DECIMAL 
"All" - ASCII, UPPER & LOWER CASE SORT EQUAL 

DEFAULT IS ASCII. 
1 5 A 

BEGINNING SORT 

PASSES ITEMS 

CSORT-REV17.0 3 

OK, SLIST OUTFILE 
A 
A 
F_UJ 
PIL 
INP 
INp 

IS 
IS 
SAM 
'SAM 
SEC 
THI 
THIS 

E 
UT 
UT 

PLE 
PLE 
OND 
S 
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THESE ARE TWO WAYS OF MERGING TWO PRESORTED FILES. 
NOTE THAT THE ORDER OF INPUT IS MAINTAINED FOR RECORDS WITH EQUAL KEYS. 

OK, SORI_::MS£i 
SORT PROGRAM PARAMETERS ARE: 

INPUT TREE NAME -- OUTPUT TREE NAME FOLLOWED BY 
NUMBER OP PAIRS OF STARTING AND ENDING COLUMNS. 

rI^£iiI_M£BG£l_zI^Eyi_M£B5£2_z^iiI£UI_M£R££P.UT_-KEYS_l 
INpUT PAIRS OF STARTING AND ENDING COLUMNS 
ONE PAIR PEP LINE--SEPARATED BY A SPACE. 
FOR REVERSE SORTING ENTER »R» AFTER DESIRED 
ENDING COLUMN — SEPARATED BY A SPACE. 
FOR A SPECIFIC DATA TYPE ENTER THE PROPER CODE 
AT THE END OF THE L INE--SEPARATED BY A SPACE. 

"A" - ASCII 
"I" - SINGLE PRECISION INTEGER 
"F" - SINGLE PRECISION REAL 
"D" - DOUBLE PRECISION REAL 
"J" - DOUBLE PRECISION INTEGER 
"U" - NUMERIC ASCII,U!\ISIGNED 
"LS" - NUMERIC ASCII,LEADING SEPARATE SIGN 
»TS" - NUMERIC ASCII,TRAILING SEPARATE SIGN 
"LE" - NUMERIC ASCII ,LEADING EMBEDDED SIGN 
"TE" - NUMERIC ASC 11 , TR A ILI NC- EMBEDDED SIGN 
"PD" - BACKED DECIMAL 
"AU" - ASCII, UPPER & LOWER CASE SORT EQUAL 

DEFAULT IS ASCII. 
i_5 
INPUT THE NUMBER OF ADDITIONAL FILES TO BE MERGED. (MAX= 9) 

BEGINNING MERGE 

PASSES 
CSORT-REV17.0 ! 

OK, SLIST MERGEOUT 
A 
A 
pILE 
FILE 
INPUT 
INPUT 
IS 
IS 
SAMDLE 
SAMPLE * 
SECOND + 
THIS 
THIS * 
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SCPT COMMAND 

OK, SOR 
SORT PR 

INPUT 
NUM5E 

T_-M 
OGRA 
TRE 

R OF 

ERG£ 
M PARA 
E NAME 

METERS ARE: 
-- OUTPUT TREE NAME FOLLOWED BY 

PAIRS OF STARTING AND ENDING COLUMNS. 

~INPUT 
ONE P 

P.AI 
AIR 

GLOUI 
PS OF 
PER LI 

STARTING AND ENDING COLUMNS 
NE--SEPARATED BY A SPACE. 

FOR R 
ENDIN 
FOR A 

EVER 
G CO 
SPE 

SE SORTING ENTER "R» AFTER DESIRED 
LUMN--SEPARATED BY A S^ACE. 
CIFIC DATA TYPE ENTER THE PROPER CODE 

AT THE END Op THE LINE--SEPARATED BY A SPACE. 
A" - ASCII 
I" - SINGLE PRECISION INTEGER 

SINGLE PRECISION REAL 
DOUBLE PRECISION REAL 
DOUBLE PRECISION INTEG: 

i _ 

i _ 

NUMERIC 
NUMERIC 
NUMERIC ASCII ,TRAILING SEPARATE SIGN 

ASCII,UNSIGNED 
ASCII,LEADING SEPARATE SIGN 

L E 
TE 
DD 

i _ 

i _ 

i _ 

NUMER 
NUMER 
°ACKE 

A 
DEFAL 

1 5 

U" -
LT I 

ASCII 
S ASCI 

IC ASCII ,LEADING EMBEDDED SIGN 
IC ASCII ,TRAILING EMBEDDED SIGN 
D DECIMAL _ 

EQUAL , UPPER 
I. 

& LOWER CASE SORT 

INPUT T 
INPUT 

MERGE1 

HE NUMBER OF ADDITIONAL FILES 
FILES TO BE MERGED, ONLY ONE 

TO BE MERGED. 
PER LINE. 

(MAX = 11) 

MERGE2 

BEGINNING MERGE 

PASSES 1 
CS0RT-REV17.Q] 

OK, SLIST MERGEOUT 
A 
A 
FI 
CI 

LE 
LE 

IN 
IN 
IS 

PUT 
PUT 

IS 
SA 
SA 

MPLE 
MPLE 

SE 
T̂-
Tt-

COND 
IS 
IS 

PAGE 10 



JIMMY RVSPTLI • 01/26/80 12:54 PRT052 

* * 

* * 

* * IJJ III M M 

• * 

I 
I 
I 
I 
I 

I I I 

MM MM 
M M M 
M M M 

M M 
M M 
M M 

MM MM 
M M M 
M M M 
M M 
M M 
M M 

Y Y 
Y Y 

Y 
Y 
Y 
Y 

* *• 
• * 

J J 
J J 

JJ 

* * 

* * 

RRRR 

P R 

P R 

SSS 

s s 
s 

RRRR 

R R 

R R 

TTTTT I 

T L 

T L 

III 

I 

I 

** 

* * 
* * 

* * 

* + * * 

* * * * 

RRRR 

R R 

R R 

V V 
V V 

SSS RRRR 

S R R 

S P R 

;ss R 

L 

L 

_L L_ 

LLLLL 

I 

I 

I 

III 

a * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
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CATE: MARCH 29, 1979 

TC: 

CPOM : 

SUBJECT: 

REFERENCE: 

V-MODE SORT LIBRARY (VSRTLI) 

NONE 

ABSTRACT 

THE V-^ODE SORT LIBRARY HAS SEVERAL ENHANCEMENTS FOR REV 17. 

IT NOW HANDLES THE FOLLOWING DATA TYPES AS SORT FIELDS (KEYS): 
NUMERIC ASCII, LEADING SEPARATE SIGN 
NUMERIC ASCII, TRAILING SEPARATE SIGN 
NUMERIC ASCII, LEADING EMBEDDED SIGN 
NUMERIC ASCII, TRAILING EMBEDDED SIGN 
NUMERIC ASCII* UNSIGNED 
PACKED DECIMAL. 

TkO KEY TYPES FOR ASCII KEYS GIVE USERS THE OPTION OF HAVING LOWER CASE 
ALPHABETIC CHARACTERS SORT EQUAL TO UPPER CASE. 

MAXIMUM RECORD LENGTH HAS BEEN INCREASED FROM 14998~T0 32760 BYTES. 

KEYS MAY BE AS LONG AS THE INPUT RECORDS (THE PREVIOUS LIMIT WAS 316 
BYTES). THE MAXIMUM NUMBER OF KEYS HAS BEEN CHANGED FROM 20 TO 50. 

NEW SORT-ONLY AND MERGE-ONLY ROUTINES HAVE BEEN ADDED WITH SOME 
ADDITIONAL FUNCTIONALITY: 

RECORD TYPE MAY BE EXPLICITLY SET, RATHER THAN_DEFAULTING FROM THE 
SPECIFIED KEY TYPES. THIS GIVES FLEXIBILITY TO HANDLE NEW RECORD 
TYPES. FOR EXAMPLE? THE NEW LIBRARY ROUTINES WILL NOW HANDLE FIXED 
LENGTH RECORDS* AND BLANK COMPRESSED RECORDS WILL BE TREATED 
TI-FERENTLY THAN UNCOMPRESSED RECORDS. 

THE MERGE OPTION IS NOW A TRUE MERGE RATHER THAN A SORT OF MULTIPLE 
INPUT FILES. 

UP TO 20 FILES MAY BE SORTED INTO A SINGLE OUTPUT FILE. 

SPECIFICATION OF OPEN UNITS ALLOWS I/O TO AND FROM SEGMENT DIRECTORIES. 



V-MODE SORT LIBRARY (VSRTLI) 

******** ******** 
*VSRTLI* 
******** 

*VSRTLI* 
******** 

IK'TRODLCTION 
VSRTLl'lS A V-M0DE SORT LIBRARY WHICH CONTAINS A SET OF SUBROUTINES TO 
PERFORM SORT AND MERGE OPERATIONS ON FILES. 

WHEN SORTING OR MERGING* RECORDS WITH EQUAL KEYS WILL RETAIN THEIR 
ORIGINAL RELATIVE ORDER. 

Ni^ING.CONVENTIONS 
VSPTLI ROUTINES FOLLOW A CONSISTENT NAMING CONVENTION DESIGNED TO AVOID 
THE POSSIBILITY OF CONFLICT BOTH WITH USER WRITTEN ROUTINES AND SYSTEM 

-OR COMPATIBILITY WITH EARLIER VERSIONS OF THE LIBRARY, THE 
ENTRY POINTS: SU5SRT, ASCS$S» AND ASCSRT WILL NOT BE CHANGED. 

ROUTINES 
EXISTING 
ALL OTHER NAMES WILL END WITH THE SUFFIX M$S 

SUBROUTINES 
OF " $$S", 

THAT ARE USED INTERNALLY BY VSRTLI ROUTINES HAVE A SUFFIX 
AND SHOULD NOT BE USED UNDER ORDINARY CIRCUMSTANCES. NO 

DOCUMENTATION IS PROVIDED FOR THESE ROUTINES. 

THE USE OF COMMON ELOCKS HAS CHANGED AS OF REV 17. TO AVOID PROBLEMS 
OLE TO USER DECLARATIONS OF THE COMMON BLOCKS EB$1, 
AND EB$5, THESE NAMES ARE NO LONGER USED. 

EB$2, E6$3, E6$4, 

RECORDS 
SINCE THE TERMS 'ASCII FILE' AND 'BINARY FILE' HAVE DIFFERENT MEANINGS 
TO VARIOUS 
DEFINED HERE 

USERS, THE 
AND WILL BE 

FOLLOWING 
USED BY THE 

(HOPEFULLY) 
SORT PROGRAM 

UNAMBIGUOUS TERMS ARE 
AND LIBRARY. 

BE £ORp._IYPES 
THE SORT LIBRARY ROUTINES WILL HANDLE THE FOLLOWING RECORD TYPES: 
COMPRESSED SOURCE - BLANK COMPRESSED RECORD DELIMITED 3Y A NEWLINE 

CHARACTER (:212). COMPRESSED SOURCE LINES CANNOT 
CONTAIN DATA WHICH MAY BE INTERPRETED AS A BLANK 
COMPRESSION INDICATOR (!221) OR A NEWLINE. 

UNCOMPRESSED SOURCE - RECORD WITH NO BLANK COMPRESSION AND 
DELIMITED BY A NEWLINE CHARACTER (:212), AND THUS 
CANNOT CONTAIN DATA WHICH MAY BE INTERPRETED AS A 
NEWLINE. 
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V-MODE SORT LIBRARY (VSRTLI) 

VARIABLE LENGTH - RECORD STORED WITH LENGTH IN FIRST WORD 
FIXED LENGTH - RECORD CONTAINING DATA ONLY* NO LENGTH INFORMATION. 

THE LENGTH MUST BE PASSED AS THE MAXIMUM LINE SIZE. 
IF A NEWLINE CHARACTER IS APPENDED TO EACH RECORD SO 

MUST THAT THE FILE 
THE CHARACTER 

CAN BE EDITED, 
COUNT. 

IT BE INCLUDED IN 

DEFAULT DEPENDS ON THE 
VARIABLE LENGTH IF AN 
PRECISION REAL KEY 
COMPRESSED SOURCE. IF THE OUTPUT TYPE IS 
ASSUMED TO BE THE SAME AS THE INPUT TYPE. 
ARE USED, THEY MUST ALL CONTAIN RECORDS OF 

KEY TYPES SPECIFIED. INPUT TYPE DEFAULTS TO 
INTEGER, LONG INTEGER, SINGLE OR DOUBLE 
IS SPECIFIED; OTHERWISE IT DEFAULTS TO 

NOT SPECIFIED, IT IS 
IF MULTIPLE INPUT FILES 

THE SAME TYPE. 

B££ORD_LENGTH 
THE MAXIMUM RECORD LENGTH ALLOWED IS 32760 BYTES (CHARACTERS) 

KEYS 
UP TO 50 KEY FIELDS MAY BE SPECIFIED, WITH A TOTAL LENGTH NOT TO 
EXCEED THE MAXIMUM RECORD LENGTH. EACH KEY MUST START AND END ON A 
BYTE BOUNDARY. 

KO_IIEES 
THE FOLLOWING KEY TYPES ARE SUPPORTED: 

A S C I I 
INTEGER(SHORT) 
INTEGER(LONG) 
REAL 
DOUBLE PRECIS 
NUMERIC ASCII 
NUMERIC 
NUMERIC 
NUMERIC 

ASCII 
ASCII 
ASCII 

ON 
LEADING SEPARATE SIGN 
TRAILING SEPARATE SIGN 
LEADING EMBEDDED SIGN 
TRAILING EMBEDDED SIGN 

NUMERIC ASCII, UNSIGNED 
PACKED DECIMAL 
ASCII, LOWER CASE SORTS EQUAL TO UPPER CASE 

DESCRIPTIONS 0~ THESE TYPES FOLLOW. 

ASCII KEYS ARE CHARACTER STRINGS. THEY ARE STORED ONE CHARACTER 
PER BYTE, AND ARE LIMITED ONLY BY THE LENGTH OF THE RECORD. 

TME INTEGER AND REAL DATA TYPES ARE SUMMARIZED IN THE TABLE BELOW. 

MODE. B Y I £ _ L E N G J _ H B.AJ\LG_£ 
INTEGER(SHORT) 
INTEGER(LONG) 
REAL 
DOUBLE PRECISION 

-32767 TO +32767 
-2**31 TO +2**31-1 

__+(10**-38 TO 10**38) 
+<10**-9902 TO 10**9825) 
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V-MOCE SORT LIBRARY (VSRTLI) 

UNSIGNED NUMERIC ASCII KEYS ARE STORED ONE 
LIMITED ONLY BY THE LENGTH OF THE RECORD, 

DIGIT PER BYTE, AND ARE 

THE SIGNED NUMERIC ASCII KEYS REQUIRE ONE BYTE PER DIGIT AND DIFFER 
ONLY IN THE PLACEMENT OF THE SIGN. THE SIGN CAN EITHER BE LEADING 
OR TRAILING THE NUMERIC FIELD, AND EITHER IN A SEPARATE CHARACTER 
POSITION OR EMBEDDED IN A DIGIT. IF THE SIGN 13 SEPARATE, A PLUS 
SIGN ( + ) IS USED TO REPRESENT A POSITIVE NUMBER AND A MINUS SIGN 
(-) IS USED TO REPRESENT A NEGATIVE NUMBER. A SPACE WILL BE 
TREATED AS A POSITIVE SIGN. IF THE SIGN IS EMBEDDED, A SINGLE 
CHARACTER IS USED TO REPRESENT A DIGIT AND THE SIGN OF THE FIELD. 
EMBEDDED SIGN CHARACTERS ARE AS FOLLOWS: 

DIGIT 
0 

POSITIVE 
0»- » » 

NEGATIVE 
- » 

1 A 
2 B 
3 C 

4 
5 
6 
7 
8 
3 

4 D 
5 E 
6 F 
7 G 
8 H 
9 I 

M 
N 
0 
P 
Q 
R 

SIGNED NUMERIC ASCII KEYS MAY BE UP TO 63 DIGITS PLUS SIGN 

PACKED NUMERIC FIELDS USE A FOUR BIT NIBBLE TO REPRESENT EACH DIGIT 
FOLLOWED BY A SIGN NIBBLE. A POSITIVE SIGN IS REPRESENTED BY HEX C 
IN THE SIGN NIBBLE, AND A NEGATIVE FIELD HAS A HEX D IN THE SIGN 
NIBBLE. A PACKED FIELD MUST HAVE AN ODD NUMBER OF DIGITS PLUS THE 
SIGN! SINCE THEY ARE STORED TWO NIBBLES (DIGIT OR SIGN) PER BYTE, 
THIS COMES OUT T 0_ A FULL N_U M BER OF BYTES. PACKED DEC IMAL KEYS MAY 
BE UP TO 63 DIGITS"PLUS SIGN. 

NONEXISTENT K£YS 
NONEXISTENT KEYS WOULD OCCUR WHEN THE ACTUAL LENGTH OF A RECORD IS 
LESS THAN THE ENDING BYTE NUMBER OF A KEY (I.E. THE RECORD IS TOO 
SHORT). NONEXISTENT KEYS ARE HANDLED DIFFERENTLY FOR THE DIFFERENT 
RECORD TYPES. THE KEY IS UNDEFINED FOR UNCOMPRESSED SOURCE OR 
VARIABLE LENGTH RECORDS (AT PRESENT NO ERROR MESSAGE IS GIVEN). 
COMPRESSED SOURCE REC 0 RDS _PA D _THE _ KEY W_I T H_ S P A C E S . THIS CONDITION 
CANNOT OCCUR WITH FIXED LENGTH RECORDS'" SINCE " 
CHECKED TO BE WITHIN THE RECORD LENGTH. 

THE KEY FIELDS ARE 

PAGE 



V-MOCE SORT LIBRARY (VSRTLI) 

THE ROUTINES 
BELOW ARE DETAILED DESCRIPTIONS OF THE 
ARGUMENTS PASSED TO A SORT ROUTINE WILL BE 
AS "RETURNED" ARGUMENTS. 

ROUTINES IN VSRTLI. NO 
CHANGED EXCEPT THOSE LISTED 

SUBSRT 
SLESRT IS THE EARLIEST VERSION 0^ A DISK ORIENTED 
A SIMPLER CALLING SEQUENCE THAN ASCSS5, AND THUS 
SUBSRT CAN BE USED TO SORT A SINGLE INPUT FILE, 
SCURCE RECORDS* ON ASCII KEYS IN ASCENDING ORDER. 

SORT ROUTINE. IT HAS 
LESS FUNCTIONALITY. 

CONTAINING COMPRESSED 

CALLING_SEQU£NCEi 
CALL S U B S R T 7 T R E E 1 , L E N 1 , T R E E 2 , L E N 2 , N U M K E Y , N S T A R T , N E N D , N P A S S , N I T E M ) 

DARAME.TERS1 
SUBSRT PARAMETERS ARE DEFINED AS IN ASCS$$. 

ASCS$$ (ALSO CALLABLE AS ASCSRT) 
ASCS$$ 
LENGTH 

HAS THE ABILITY TO SORT OR MERGE COMPRESSED SOURCE OR VARIABLE 
RECORDS FROM AND TO DISK FILES. ANY OF THE SUPPORTED KEY TYPES 

MAY BE USED* AND THERE MAY BE ASCENDING AND DESCENDING KEYS WITHIN THE 
SAME SORT (MERGE). 

C£LLING_SEQUENCEJ 
CALL ASCS$$(TREE1,LEN1,TREE2,LEN2,NUMKEY,NSTART,NEND,NPASS, 

NITEM•NREV ,ISPCE»MGCNT,MGBUFF,LEN ,L0C(PBUFF)* 
MSIZE,NTYPE,LINSIZ,NUNITS,UNITS) 

PARAM^ET£RSJ. 
TFEE1 
LEN1 
TREE2 
LEN2 
NUMKEY 

NSTART 

NEND 

NPASS 

INPUT FILE TREENAME. 
LENGTH OF INPUT TREENAME IN CHARACTERS, UP TO 80 
OUTPUT PILE TREENAME. 
LENGTH OF OUTPUT TREENAME IN CHARACTERS, UP TO 
NUMBER OF PAIRS Op STARTING AND ENDING COLUMNS 

80 

BINARY). UP TO 20 (STARTING AND ENDING BYTES IF 
DEFAULT - 1. 

VECTOR CONTAINING STARTING COLUMNS/BYTES. 
EACH STARTING COLUMN MUST BE >1. 

VECTOR CONTAINING ENDING COLUMNS/BYTES . 
EACH ENDING COLUMN MUST BE <LINSIZ. 

NUMBER OF PASSES (RETURNED) 
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V-MODE SORT L I B R A R Y ( V S R T L I ) 

NI T E M NUMBER OF ITEMS (RETURNED). (INTEGER*^) 
NREV VECTO 

0 = 
1 = 

R CON 
ASCE 
CESC 

TAINING 
NDING 
ENDING, 

SORT ORDER FOR EACH KEY 

ISPCE 
DEFAULT = 0 = ASCENDING. 

SDACE OPTION 
0 = INCLUDE BLANK LINES IN SORT 

MC-CNT 

1 = DELETE BLANK LINES. 
DEFAULT = 0 = INCLUDE BLANK LINES. 

NUMBER OF MERGE PILES (UP TO 10). 
MGPUF^ 
LEN 

ARRAY 
VECTO 

UP 
R CON 
TO 80 

NSIONED( 4CMGCNT) CONTAINING MERGE 
TAINING LENGTHS OF MERGE TREENAMES 

FILENAMES. 
IN CHARACTERS, 

PBUFF 
MSIZE 

NTYPE 

OBSOL 
SIZE 

THI 

ETE. 
OF PR 
S MAY 

ESCR 
BE 

IF 
DEF 

VECTO 

NONZE 
ALLT 
R CON 

RO, 
IS 0 
TAIN 

T BU 
A FU 
MSIZ 
ME S 
ING 

FFER IN WORDS, <65535. 
LL 16-BIT UNSIGNED INTEGER. 
E MUST BE AT LEAST 1024 
EGMENT (65536 WORDS) . 
TYPE OF EACH KEY 

(ONE PAGE) 

LINSIZ 

NLNITS 
UNITS 

1 = 
2 = 
3 = 

ASCI 
SING 
SING 

i 

LE P 
LE P 

RECI 
RECI 

SION 
SION 

INTEGER 
PEAL 

4 - DOUBLE PRECISION REAL 
5 = COUBLE PRECISION INTEGER 
6 = NUMERIC ASCII,LEADING SEPARATE SIGN 

/ = NUME 
PACK 
NUME 

RIC 
ED D 
RIC 

ASCI 
ECIM 
ASCI 

SEDARATE SIGN 

SIGN 
10 = 
11 = 
12 = 

NUME 
NUME 
ASCI 

RIC 
RIC 
I, L 

ASCI 
ASCI 
OWER 

DE^A 
MAXIM 

DEP 

ULT = 
UM LI 
A ULT 

ALL 
NE S 
= 32 

ASC 
IZE 
760. 

I,TRAILING 
AL 
I,LE APING E MBEDD ED 
I,TRAILING EMBEDDED SIGN 
I ,UNSIGNED 
CASE SORTS _ 

II KEY'S." 
IN CHARACTERS 

EQUAL TO UPPER CASE. 

(BYTES) 

OBSOL 
OBSOL 

ETE. 
ETE. 

NOTES: 
1. PARAMETERS ARE ALL INTEGER*2 EXCEPT NITEM WHICH IS INTEGER*4. 

MSIZE MAY BE 
INTEGER*4. 
THE LAST FOUR 

FULL 16-BIT UNSIGNED INTEGER, BUT IT CANNOT BE 

ARE OPTIONAL. PARAMETERS 
PRESORT BUFFER IS NOW A COMMON BLOCK, PSRTSS. THUS, THE PARAMETER 
PBUFF IS OBSOLETE AND THE PARAMETER MSIZE CORRESPONDS TO THE SIZE 
OF THIS NEW COMMON BLOCK, NOT TO THE SIZE OF THE BUFFER IDENTIFIED 
BY PBU-F. 
PILE UNITS ARE SUPPLIED DYNAMICALLY USING THE 
THUS, THE PARAMETERS NUNITS AND UNITS ARE NOW 

SRCHSS KEY 
OBSOLETE. 

KSGETU. 
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SRTP$S 
ThlS RCUTIME 
PILE. 

WILL SORT ONE TO TWENTY INPUT FILES INTO A SINGLE OUTPUT 

COLLIN G_SEQU£NCEi 
CALL SRTF$S(IN5UFF,INLEN,INUNTS,INCNT,TREE; ,LEN2,0UTUNT, 

NUMKEY,NSTART,NEND,NREV,NTYPE, 
ERCODE, INREC,OUTREC,SPCLS,MSIZE) 

PARAMETERS. 
INBUFF 
INLEN 

INUNTS 
IIVCNT 
TREE2 
LEN2 
OLTUNT 
MMKEY 

NSTART 

NEND 

NREV 

NTYPE 

ERCODE 
IKRE 

ARRAY DIMENSI0NED(4C,INCNT) 
VECTOR 

UD T 
VECTOR 

CONTAINING L 
C 80. 
CON 

OF 
C0NTAINING INPUT FILENAMES. 
INPUT T REENAMES IN CHARACTERS, 

TAINING INPUT FILE UNITSdF OPEN UNITS ARE USED). 
NUMBER OF INPUT FILES (UP TO 20) 
OUTPUT FILE TREENAME. 
LENGTH OF OUTPUT TREEN IN CHARACTERS, UP TO 80. 
OUTPUT 
NUMBER 

(STA 

FIL 
OF 

RTIN 

L 
PA 

( IF A 
iF STA 

DEFA 
VECTOR 

EACH 

ULT 
CON 
STA 

UNIT 
IRS 0 
ANC ENDING 
1. 

AMI 
N OPEN UNIT IS 
RTING AND ENDI 
3YTES IF BINA 

USED) . 
NG COLUMNS 
RY), UP TO 20. 

TA 
RT 

INING 
ING C 

STAR 
OLUMN 

TING COLUMNS/BYTES. 
MUST BE >1. 

VECTOR CONTAINING ENDING COLUMNS/BYTES. 
EACH ENDING COLUMN MUST BE <INREC(2). 

VECTOR CONTAINING SORT ORDER FOR EACH KEY 
0 = ASCENDING 
1 - DESCENDING. 
DEFAULT = 0 = ASCENDING. 

VECTOR CONTAINING TYPE OF EACH KEY 
1 = ASCII 
2 = SINGLE PRECISION INTEGER 
3 ~ 
4 = 
K -

SING 
COUB 
COUB 

LE 
LE 
LE 

PRECI 
PRECI 
PRECI 

SION R 
SION R 
SION I 

6 -
7 = 
8 = 

NUME 
NUME 
PACK 

9 = 
10 = 
11 = 

NUME 
NUME 
NUME 

RI 
RI 
ED 
RI 
PI 
RI 

C ASCI 
C ASCI 
DECIM 

C ASCI 
C ASCI 
C ASCI 

I,LEAD 
I,TRAI 
AL 
I,LEAD 
I,TRAI 
ItUNSI 

EAL 
EAL 
NTEGER 
ING SEPARATE 
LING SEPARAT 

ING EM3EDDED 
LING EMBEDDE 
GNED 

SIGN 
E SIGN 

D SIGN 

12 = ASCII, LOWER CASE SORTS EQUAL TO UPPER CASE. 
DEFAULT = ALL ASCII KEYS. 
:RROR CODE (RETURNED). 
IVE W 
INREC 

1 -

ORD 
(1) 
COM 

AR 

PR 

RAY CO 
INPUT 
ESSED 

NTAINI 
RECORD 
SOURCE 

NG INPUT REC 
TYPE 
(BLANKS COM 

ORD INFORMATION! 

PRESSED) 

3 = 
4 = 

VAR 

UN! 

IA 
ED 

_ OM 
DEFAULT D 

BLE LE 
LENGT 

PRESSE 
EPENDS 

NGTH 
H ( 
D_ SOJJR_ 
ON THE KEY TYPES SPECIFIED IN ARGUMENT 

INREC(2) MUS 
CE (NO BLANK 

T BE SPECIFIED) 
COMPRESSION) . 
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NTYPE (AS DESCRIBED ON PAGE 3) 

CLTREC 

SPCLS 

INREC 
DEF 
REQ 

(2) = MAXIMUM INPUT LINE SIZE IN CHARACTERS (BYTES). 
AULT = 3276C. 
UIRED FOR SORTING FIXED LENGTH RECORDS. 

IF LINSIZ IS LARGER THAN DEFAULT VALUE, SEE THE SECTION 
ON VARIABLE RECORD SIZE. 

INREC(3-5) MUST BE ZERO, AND ARE RESERVED FOR FUTURE USE. 
FIVE *I0RD ARRAY CONTAINING OUTPUT RECORD INFORMATION: 
OUTREC(l) = OUTPUT RECORD TYPE (SEE INREC) 
0UTREC(2) = MAXIMUM OUTPUT LINE SIZE IN CHARACTERS(BYTES) 
OUTRE 

CIVE W 
SPCLS 

C(3-5) 
ORD AR 
(1) -

MUS 
RAY 
SPAC 

T BE 
CONTA 
E OPT 

ZERi 
INK 
ION 

AND ARE RESERVED FOR FUTURE USE 

0 -
1 = 
DEC 

INCLUDE BLANK LINES IN SORT 
DELETE BLANK LINES. 

AULT = 0 = INCLUDE BLANK LINES. 
Sf=CLS(2-5) MUST BE ZERO, AND ARE RESERVED FOR FUTURE USE. 

SIZE OF PRESORT BU-FER IN PAGES(UNITS OF 1024 WORDS), <64. 
DEFAULT IS ONE SEGMENT (64 PAGES). 

MSIZE 
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THE FOLLOWING FIVE ROUTINES ALLOW FOR USER'S OWN INPUT AND OUTPUT 
PROCEDURES. THESE ROUTINES MUST ALL 3E CALLED* 
TC ASSURE THAT THE SORT IS DONE CORRECTLY. 

AND IN THE ORDER GIVEN* 

SEJUSS 
THIS ROUTINE CHECKS THE PARAMETERS SUPPLIED BY THE USER AND SETS UP ALL 
TABLES RELEVANT TO THE PARTICULAR APPLICATION. 

CALLING_SE.QUENCEi 
CALL SETU$s7lNBUFF,INLEN,INUNTS,INCNT,TREE2,LEN2,OUTUNT, 

NUMKEY,NSTART,NENP,NREV,NTYPE,ERCODE» 
INREC,OUTREC,SPCLS,MSIZE,IPROC*OPROC) 

PARAMETERS. 
INBUFF 
INLEN 

ARRAY DIMENSIONEDC40,INCNT) CONTAINING INPUT 
VECTOR CONTAINING LENGTHS OF INPUT TREENAMES 

FILENAMES. 
IN CHARACTERSt 

IMJNTS 
II\CNT 

VECTO 
NUMBE 

TO 80 
R CON 
R OF 

TAINING INPUT FILE UNITSdF 
INPUT FILES (UP TO 20). 

OPEN UNITS ARE USED). 

TREE2 
LEN2 
Ol'TUNT 
NUMKEY 

NSTART 

NEND 

NPEV 

NTYPE 

OUTPU 
LENGT 
OUTPU 

T FIL 
H OF 
T FIL 

E TPEENAME. 
OUTPUT TREENAME IN 
E UNIT (IF AN OPEN 

CHARACTERS* UP 
UNIT IS USED). 

TO 80 

NUMBE 
(ST 
DEF 

R OF 
ARTIN 
AULT 

PAIR 
G AN 
= 1. 

S OF STARTING AND 
D ENDING BYTES IF 

ENDING COLUMNS 
BINARY), UP TO 20 

VECTOR CONTAINING STARTING COLUMNS/BYTES. 
EACH STARTING COLUMN MUST BE >1. 

VECTOR CONTAINING ENDING COLUMNS/BYTES. 
EAC 

VECTO 
0 = 

H END 
R CON 
ASCE 

ING 
TAIN 
NDIN 

COLUMN MUST BE 
ING SORT ORDER 

<LINSIZ. 
FOR EACH KEY 

1 = 
DEp 

VECTO 

DESC 
AULT 
R CON 

ENDI 
= 0 
TAIN 

NG. 
= AS 
ING 

CENDING. 
TYPE OF EACH KEY 

1 -
2 = 
3 r 

ASCI 
SING 
SING 

I 
LE 
LE 

RECI 
RECI 

SI ON 
SION 

INTEGER 
REAL 

4 = DOUBLE PRECISION REAL 
5 = DOUBLE PRECISION INTEGER 
6 = NUMERIC ASCII,LEADI N G SE_P_A_R A TE_ _SJ G N 
7 = NUMERIC ASCII,TRAILING SEPARATE S T G N 

8 = PACKED DECIMAL 
9 = NUMERIC ASCII,LEADING EMBEDDED SIGN 

10 = NUMERIC ASCII,TRAILING EMBEDDED SIGN 
11 = NUMERIC ASCII,UNSIGNED 
12 = ASCII, LOWER CASE SORTS EQUAL TO UPPER CASE 
DEFAULT = ALL ASCII KEYS 
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V-MOCE SORT LIBRARY (VSRTLI) 

EPCOCE ERROR CODE (RETURNED) 
INREC FIVE WORD ARRAY CONTAINING INPUT RECORD INFORMATION 

INREC(l) = INPUT RECORD TYPE 
1 = COMPRESSED SOURCE (BLANKS COMPRESSED) 
2 = VARIABLE LENGTH 
3 = FIXED LENGTH (LINSIZ MUST BE SPECIFIED) 
4 = UNCOMPRESSED SOURCE (NO 3LANK COMPRESSION) 
DEFAULT DEPENDS ON THE KEY TYPES SPECIFIED IN ARGUMENT 
NTYPE (AS DESCRIBED ON PAGE 3 ) . 

INREC(2) = MAXIMUM INPUT LINE SIZE IN CHARACTERS (BYTES). 
DEFAULT = 32760. 
REQUIRED FOR SORTING FIXED LENGTH RECORDS. 

INREC(3-5) MUST BE ZERO, AND ARE RESERVED FOR FUTURE USE. 
OLTREC FIVE WORD ARRAY CONTAINING OUTPUT RECORD INFORMATION: 

OUTREC(l) = OUTDUT RECORD TYPE (SEE INREC) 
0UTREC(2) = MAXIMUM OUTPUT LINE SIZE IN CHARACTERS(BYTES) 
0UTREC(3-5) MUST BE ZERO, AND ARE RESERVED FOR FUTURE USE. 

SFCLS FIVE WORD ARRAY CONTAINING: 
SPCLS(l) = SPACE OPTION 

0 - INCLUDE BLANK LINES IN SORT 
1 = DELETE BLANK LINES. 
DECAULT = 0 = INCLUDE BLANK LINES. 

SPCLS(2-5) MUST BE ZERO, AND ARE RESERVED FOR FUTURE USE. 
MSIZE SIZE OF PRESORT BUFFER IN PAGES(UNITS OF 1024 WORDS), <64. 

DEFAULT IS ONE SEGMENT (64 PAGES). 
IPROC INPUT DATA SOURCE 

0 = INPUT FILE 
1 = INPUT PROCEDURE. _ 

OPROC OUTPUT DATA DESTINATION 
0 = OUTPUT FILE 
1 - OUTPUT PROCEDURE. 

RLSESS 
THIS ROUTINE TRANS-ERS RECORDS TO THE INITIAL PHASE OF THE SORT. IF AN 
INPUT PROCEDURE IS USED, RLSESS IS CALLED ONCE FOR EACH LINE RELEASED 
TO SORT. IF AN INPUT FILE IS USED, RLSESS SHOULD BE CALLED ONLY ONCE. 

CALL13li5-.SE3yf.U£El 
CALL RLSE$S(RLBUFF,LENGTH) 

PARAMETERS! 
RLPUFF BUFFER CONTAINING NEXT RECORD ^OR SORT. 
LENGTH LENGTH OF RECORD IN CHARACTERS OR 3YTES. 

THIS IS NOT NECESSARILY THE FULL LENGTH OF RLBUFF 
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V-MOCE SORT LIBRARY (VSRTLI) 

CMBN$S 
THIS ROUTINE PERFORMS THE FINAL INTERNAL SORT. IF THE SORT COULD NOT 
PE CONE IN MEMORY ALL AT ONCE, CM3N$S MERGES THE STRINGS PREVIOUSLY 
OPCEREC. 

:*UING_SEQUENCE: 
CALL CMBN$S 

THIS RCUTINE RETURNS THE SORTED RECORDS PROM THE FINAL PHASE OF THE 
SCRT. IP AN OUTPUT FILE IS SPECIFIED, RTRNSS SHOULD BE CALLED ONCE. 
IF AN CUTPUT PROCEDURE IS SPECIFIED, EACH CALL TO RTRNSS OBTAINS THE 
NEXT SORTED RECORD. 

CALLING_SPQUENCEI 
CALL RTRN$S7RTBUFF,LENGTH) 

PARAMETERS: 
DTEUFF BUFFER CONTAINING NEXT SORTED RECORD (RETURNED). 

SHOULD BE LARGE ENOUGH TO HOLD THE LONGEST RECORD SORTED. 
LENGTH LENGTH OF RECORD IN CHARACTERS OR 3YTES (RETURNED). 

WHEN ALL RECORDS HAVE BEEN RETURNED, CALLS TO RLSESS 
RETURN A RECORD LENGTH OF 0. 

CLNUSS 
CLNUSS IS CALLED TO CLOSE ALL UNITS OPENED BY THE SORT ROUTINES AND TO 
DELETE ANY TEMPORARY FILES CREATED 

CALLING_SEOUENCE. 
CALL CLNUSS 

NCTES: 
1. ALL PARAMETERS ARE INTEGER*2. 
2. IP INPUT IS PROM FILE(S), RLSESS ARGUMENTS ARE NOT USED. 
3. IF IN=UT IS FROM FILE(S), MULTIPLE CALLS TO RLSESS RESULTS IN 

MULTIPLE OCCURRENCES OF EACH RECORD WHEN SORTED. 
IF OUTPUT IS TO A FILE, RTRN$S ARGUMENTS ARE NOT USED. 
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V-MODE SORT LIBRARY (VSRTLI) 

IF OUTPUT IS TO A FILE* MULTIPLE CALLS TO RTRNSS RETURN RECORD 
LEK'GTH OF 0, WITH NO EFFECT ON THE OUTPUT FILE. 
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V-MODE SORT LIBRARY (VSRTLI) 

THE FOLLOWING THREE ROUTINES ARE FOR MERGING ONLY. AT PRESENT, NO 
OUTPUT PROCEDURES ARE ALLOWED, BUT THE ROUTINES NEEDED ARE DESCRIBED 
FELOW TO BE READILY AVAILABLE WHEN THAT FUNCTIONALITY IS ADDED. 
WHEN OUTPUT IS TO FILES, ONLY THE ROUTINE MRGlSS SHOULD BE CALLED. 
WHEN OUTPUT PROCEDURES ARE USED, THESE ROUTINES MUST ALL BE CALLED, AND 
IN THE ORDER GIVEN, TO ASSURE THAT THE MERGE IS DONE CORRECTLY. NO 
INPUT PROCEDURES ARE ALLOWED WHEN MERGING. 

MRGlSS 
THIS ROUTINE WILL MERGE ONE TO ELEVEN PREVIOUSLY SORTED 
SINGLE OUTPUT FILE. 

FILES INTO 

C£LLI^G_SFQUEN£E1 
CALL M R G l $ s 7 l N B U F F , I N L E N , I N U N T S , I N C N T , T R E E 2 , L E N 2 , 0 U T U N T , 

NUMKEY,NSTART,NEND,NREV,NTYPE, 
ER CODE,IN RECOUTR EC,SPCLS,OPROC) 

PARAMETERS. 
INBUFF ARRAY DIMENSIONED(40,INCNT) CONTAINING INPUT FILENAMES. 
IN L E N 

INUNTS 
INCNT 
TPEE2 
LEN2 

VECTOR CONTAINING LENGTHS OF INPUT TREENAMES IN CHARACTERS, 
UP TO 80. 

VECTOR CONTAINING INPUT FILE U N I T S d F OPEN UNITS ARE USED). 
NUMBER OF INPUT FILES (UP TO 2 0 ) . 
OUTPUT FILE TREENAME. 
LENGTH O r OUTPUT TREENAME IN CHARACTERS, UP TO 8 0 . 

CLTUNT 
NUMKEY 

NSTART 

MEND 

NFEV 

NTYPE 

OUTP 
NUMB 

(S 

T FI 
R OF 
ARTI 

LE U 
PAI 

NG A 

NIT ( 
RS OF 
ND EN 

IF AN OPEN UNIT IS USED) . 
STARTING AND ENDING COLUMNS 

DING BYTES IF BINARY), UP TO 20. 
DE 

VECT 
EA 

AULT 
R CO 
H ST 

= 1 
NTAI 
ARTI 

NING 
NG CO 

STARTING COLUMNS/BYT 
LUMN MUST BE >1. 

:s. 

VECT 
EA 

VECT 

R CO 
H EN 
R CO 

NTAI 
DING 
NTAI 

NING 
COLU 

NING 

ENDING COLUMNS/BYTES. 
MN MUST BE <INREC(2). 
SORT ORDER FOR EACH KEY 

0 • 
1 : 
DEI 

: ASC 
DES 

AULT 

ENDI 
CEND 
= 0 

ING. 
= ASCENDING. 

VECT 
1 
2 

|R CO 

: ASC 
: SIN 
SIN 
rou 
DOU 

NTAINING TYPE OF EACH KEY 
II 
GLE_ PRECI_SION INTEGER 
GLE PRECI 
BLE PRECI 
3LE PRECI 

SI ON REAL 
SION REAL 
SION INTEGER 
I,LEADING SEPARATE SIGN 
I,TRAILING SEPARATE SIGN 
AL 

9 = NUMERIC ASCII,LEADING"EMBEDDED SIGN 

NUM 
NUM 
PAC 

ERIC 
ERIC 
KED 

ASCI 
ASCI 

DECIM, 
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V-MOCE SORT LIBRARY (VSRTLI) 

NUMERIC ASCII,TRAILING EMBEDDED SIGN 
11 = 
12 = 
DEFAU 

NUMERI 
ASCII, 
LT = A 

C ASCII, 
LOWER C 

LL ASCII 

UNSIGN 
ASE SO 
KEYS. 

ED 
RTS EQUAL TO UPPER CASE. 

ERCOCE 
IN R E C 

ERROR 
FIVE W 
INREC 

CODE ( 
ORD AR 
(1) = 

RETURNED 
RAY CONT 
INPUT RE 

) . 
AINING 
CORD T 

INPUT 
YPE 

RECORD INFORMATION: 

1 = 
2 = 
3 = 

COMPR 
VARIA 
FIXED 

ESSED SO 
BLE LENG 
LENGTH 

URCE (BLANKS 
TH 

(INREC(2) 

COMPRESSED) 

MUST BE SPECIFIED) 
4 = UNCOMPRESSED SOURCE (NO BLANK COMPRESSION). 
DEFAULT DEPENDS ON THE KEY TYPES SPECIFIED IN ARGUMENT 
NTYPE (AS DESCRIBED ON PAGE 3 ) . 

OLTREC 

SPCLS 

OPROC 

INREC 
DEF 
REQ 

(2) = 
AULT = 
UIRED 

MAXIMUM 
32760 . 

FOR SORT 

INPUT LINE SIZE IN CHARACTERS (BYTES). 

ING FIXED LENGTH RECORDS. 
INREC 
"I'VE W 
OUTRE 

(3-5) 
ORD AR 
C(l) = 

MUST BE 
RAY CONT 
OUTPUT 

ZERO, AND ARE RESERVED FOR FUTURE USE. 
AINING OUTPUT RECORD INFORMATION! 
RECORD TYPE (SEE INREC) 

OUTRE 
OUTDE 

FIVE ml 

C(2) -
C(3-5) 
CRD AR 

MAXIMUM 
MUST BE 

RAY CONT 

OUTPU 
ZERO, 

AINING 

T LINE SIZE IN CHARACTERS(BYTES) 
AND ARE RESERVED FOR FUTURE USE 

SPCLS 
0 -
1 = 

(1) = 
INCLU 
DELET 

SPACE OP 
DE BLANK 
E BLANK 

TION 
LINES 

LINES. 

IN SORT 

DEF 
SPCLS 

OUTPUT 

AULT = 
(2-5) 
DATA 

0 = INC 
MUST BE 
DESTINAT 

LUDE 
ZERO, 
ION 

;LANK LINES. 
AND ARE RESERVED FOR FUTURE USE. 

0 = 
1 = 

OUTPUT 
OUTPUT 

FILE 
PROCEDU RE. 
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V-^ODE SORT LIBRARY (VSRTLI) 

MRG2$S 
EACH CALL TO MRG2S3 RETURNS THE NEXT MERGE! 
IS SPECIFIED, MRG2SS SHOULD NOT BE CALLED. 

RECORD IF AN OUTPUT FILE 

CAL.LIN G_SEQUgU Ctl 
CALL~MRG2$S(RTBUFF*LENGTH) 

PARAMEJEBSj 
RTBUFF 

LENGTH 

BUFFER CONTAINING NEXT MERGED RECORD (RETURNED), 
SHOULD BE LARGE ENOUGH TO HOLD THE LONGEST RECORD MERGED. 
LENGTr OF RECORD IN CHARACTERS OR BYTES (RETURNED). 
WHEN ALL RECORDS HAVE BEEN RETURNED* CALLS TO RLSESS 
RETURN A RECORD LENGTH 0^ 0. 

WRG3$S 
MRG3$S IS CALLED TO CLOSE ALL UNITS OPENED BY THE MERGE ROUTINES. IF 
AN OUTPUT FILE IS SPECIFIED* MRG3S3 SHOULD NOT BE CALLED. 

££LLING_SEJ2yENCE.l 
CALL MR33SS 

NOTES: 
1. ALL PARAMETERS ARE INTEGER*2. 
2. IF OUTPUT IS TO A FILE* MRG2$S AND MRG3$S SHOULD NOT BE CALLED. 
3. IT IS RECOMMENDED THAT THE MAXIMUM LINE SIZE <INREC<2>> BE 

SPECIFIED WHENEVER P0SSI3LE. THIS IS NOT REQUIRED* BUT ITS 
SPECIFICATION WILL RESULT 
COMMON BLOCKS. 

IN A MORE FFICIENT USE OF THE LARGE 
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PEV. 17 CHANGES TO THE PRIMOS SPOOL SUBSYSTEM 

:ATE: 

TO: 

PROM: 

SUBJECT: RE^-li CHANGES TO THE PRIMOS SPOOL SUBSYSTEM 

PE-ERENCE: NONE 

ABSIRA£I 

WHILE THERE ARE MANY VALID SUGGESTIONS WAITING TO BE IMPLEMENTED IN THE 
SPOOL SUESYSTEM, THIS DOCUMENT IS ADDRESSING ITSELF ONLY TO THE CURRENT 
NEED ^CR MORE ADVANCED FORMS HANDLING AND MORE FLEXIBLE METHODS FOR 
ADDRESSING PRINTERS, TO MAKE THE 
NETWORKS ON A SHORT TERM BASIS. 

SPOOL SUBSYSTEM MORE USABLE ON 

THE CHANGES TO THE USER INTERFACE ARE NOT EXTENSIVE. HOWEVER, THE 
INTERFACE BETWEEN THE COMPUTER OPERATOR AND THE RUNNING SPOOL PHANTOM 
HAS UNDERGONE MANY CHANGES TO SUPPORT THE FUNCTIONALITY DESCRIBED IN 
THIS DOCUMENT. THIS REVISION OF THE DOCUMENT 
BETWEEN SOFTWARE REVISIONS 17.0 AND 17.1. 

INCLUDES CHANGES MADE 



DEV. 17 CHANGES TO THE PRIMOS SPOOL SUBSYSTEM 

USER VISIBLE CHANGES 

A. FORMS HANDLING 

THE FORM NAME IS STORED AS PART OF A QUEUE ENTRY ALONG WITH THE REST OF 
THE DATA ON THAT JOB (SIZE OF FILE, NAME OF USER, ETC.). PREVIOUSLY, 
WHEN THE PHANTOM SAW THAT REQUEST, IT DECIDED WHETHER OR NOT IT COULD 
PRINT IT BASED ON A DIRECT COMPARISON BETWEEN THE cORM NAME IN THE 
QUEUE ENTRY AND THE ^OPM TYPE IT HAD BEEN TOLD WAS MOUNTED. 

THE USER MAY NOW SPECIFY ANY ONE Or A NUMBER OF SYNONYMS FOR A CERTAIN 
rCRM TYPE. HE IS TOLD IF THE FORM TYPE IS UNRECOGNIZED. IF NOT 
CFSIREC, THIS CHECKING CAN BE DISABLED BY THE PARTICULAR SYSTEM'S 
OPERATIONS STAFF SYNONYMS ARE DESCIBED MORE FULLY IN SECTION II.F. 

B. DESTINATION PRINTERS 

PREVIOUSLY, THE ONLY WAY THE USER COULD EXERCISE CONTROL OVER WHERE HIS 
OR HER OUTPIT WENT WAS TO USE THE -HOME OPTION WHICH GENERALLY FORCED 
OUTPUT TO A PRINTER WHICH WAS LOCAL 
REQUEST WAS MADE. WITHOUT USING THAT 
CONCEIVABLY BE PRINTED ON ANY PRINTER 

TO THE SYSTEM UPON WHICH THE 
OPTION, A REQUEST COULD 

WITHIN A NETWORK, EVEN IF THE 
DISTANCE BETWEEN THE PERSON MAKING THE REQUEST 
SATISFYING THE REQUEST WERE MANY MILES APART. 

AND THE LINE PRINTER 

ANOTHER PROBLEM INVOLVED THE COMPUTER OPERATOR, WHO DIDN'T KNOW WHERE 
TC DELIVER OUTPUT UNLESS INFORMATION EXISTED THAT ASSOCIATED THE LOGIN 
NAME ON THE LISTING WITH THAT PERSON'S LOCATION. 

THE FOLLOWING SOLUTIONS HAVE BEEN IMPLEMENTED: 

CREATION OF A NEW SPOOL OPTION -AT, WHICH IS FOLLOWED BY A 
DESTINATION NAME (16 CHARACTERS OR LESS) THAT IS USED TO 
DETERMINE THE PRINTABILITY OF THE FILE, AND ALSO IS PRINTED 
ON THE HEADER PAGE. THE NAME IS PART OF THE REQUEST ENTRY IN 
THE QUEUE CONTROL FILE. IF THE -AT OPTION IS NOT USED, THE 
DEFAULT FOR THAT SYSTEM WILL BE USED. IF THE OPERATIONS 

HAS NOT~SET UP A DEFAULT, THE DESTINATION FIELD WILL BE 
AND THE FILE CAN BE PRINTED ANYWHERE. 
THE -HOME 0DTION TO DO EXACTLY WHAT IT USED TO DO, BUT 

STAFF 
BLANK 
LEAVE 
STRESS THAT 
IT WILL SOON 

GIVEN THE NEW 
BE OBSOLETE. 

AND MORE DYNAMIC WAY TO DO THINGS, 

THE OUTDUT 

MCRE FLEXIBILITY 
HAS BEEN ADDED: 

WAS NEEDED FOR THE USER THE FOLLOWING FUNCTIONALITY 
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REV. 17 CHANGES TO THE PRIMOS SPOOL SUBSYSTEM 

1. 

2. 

3. 

THE -AS OPTION IS FOLLOWED BY A NAME (1-16 CHARACTERS) THAT 
REPLACES THE CONTENTS OF THE FILENAME FIELD IN THE QUEUE 
ENTRY. THEREFORE, SPOOL ALPHA -AS BETA WOULD CAUSE THE FILE 
ALPHA TO BE PRINTED ON THE LINE PRINTER WITH THE COVER NAME 
BETA (I.E. SPOOL -LIST AND THE HEADER PAGE WOULD SHOW BETA). 
THE OPTION IS PARTICULARLY USEFUL IF ALPHA IS A TREENAME WITH 
PASSWORDS. 
THE -COPIES OPTION IS FOLLOWED BY THE NUMBER OF COPIES (1-99) 
Oc THE FILE TO BE PRINTED. THE DEFAULT IS 1. ALL OF THE 
COPIES OF A FILE WILL COME OUT UNDER ONE SET OF HEADER AND 
TRAILER PAGES, UNLESS THE PHANTOM HANDLING THE REQUEST IS 
INTERRUPTED. 
THE -NOHEAD OPTION SPECIFIES THAT THE FILE SHOULD BE PRINTED 
WITH 
USE 
PRIM 

OUT 
OF P 
TEC 

ANY 
PE
WIT 

HEADER (OR TRAILER) PAGES. THIS ALLOWS BETTER 
PRINTED FORMS. CARE MUST BE TAKEN THAT FILES 
H THIS OPTION CAN BE INDENT IFI ED IN A MULTI-USER 

ENVIRONMENT 

D. CLEANING UP THE COMMAND LINE 

THE OLC SYNTAX OF THE SPOOL COMMAND LINE WAS VERY CONFUSING. IT HAD A 
MIXTURE OF USER AND OPERATOR COMMANDS, MULTIPLE COMMANDS WERE ALLOWED, 
AND MUCH OBSOLETE NOTATION WAS SUPPORTED. CLEANING UP THE COMMAND LINE 
INVOLVED THE FOLLOWING STEPS: 

1. 

2. 

4. 

REMOVEL OF THE SUPPORT OF OBSOLETE NOTATIOJSN__ 
~~ " ~" IFY KEYWORDS. 

TED A COMMAND, 

THIS NOTATION 
USED S 
A COLO 
PARENT 

PECIAL 
N PPEC 
HESIS 

C 
EDI 
IND 

HARAC 
NG A 
ICATE 

TERS TO INDENT 
KEYWORD INDICA 
D AN OPTION. 

FOR 
AND 

EXAMPLE, 
A LEFT 

ALLOWI 
THE AM 
DPERAT 

NG ONL 
BIGUIT 
ORS MA 

Y 
IES 
DE 

STEP 3 
SPECIE 
SPOOLI 

DEAL 
Y A -L 
NG A p 

S 
1ST 
ILE 

ONE 
THA 

EXTEN 
DEALT 
COMM 

COMMAND °ER C 
T COULD ARI3 
SIVE USE OF TH 

WITH THAT 
AND AT THE END 

OMMAND LINE. THIS 
E WITH THE OLD 
E MULTIPLE COMMAND 
ISSUE 
OF A 

PREVENTS 
SYNTAX. 

FEATURE. 
THE USER MAY STILL 

COMMAND LINE WHICH IS 

REMOVI 
DESCRI 

NG THE 
BES TH 

PROGRAM. 
'IONS f 

UPPOR 
TRANS! 

OPERATOR COMMANDS. SECTION II 
OF THIS FUNCTIONALITY TO A NEW 

EXTENS 
DECIMA 
THAT I 

L NUMB 
S TO B 

0 THE CANCEL COMMAND. 
ER AS AN ARGUMENT. 
E CANCELLED. E.G. 'S 

THE USER MAY NOW GIVE A 
THIS NUM3ER IS THE REQUEST 

POOL -CANCEL 4' INSTEAD OF 
'SPOOL 
E.G. 
TO CLO 

-CANC 
'SPOOL 
SE AN 

EL PRT004' 
-CANCEL 

OPEN SPOOL 

, MULTIPLE 
2 4 SRT006 
FILE BEFORE 

ARGUMENTS CAN BE SPECIFIED. 
7'. A USER NO LONGER NEEDS 
HE CANCELS IT. 

E. NEW SPOOLQ PILES 

THE NEW USER FUNCTIONALITY THAT HAS BEEN DISCUSSED REQUIRES ADDITIONAL 
rILES TO BE MAINTAINED IN THE SPOOLQ UFC. EACH OF THESE FILES IS 
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REV. 17 CHANGES TO THE pRIMOS SPOOL SUBSYSTEM 

OPTIONAL (SPOOL CAN BE RUN WITHOUT THEM) THESE FILES ARE MAINTAINED 
USING 

1. L.DFLT 
THIS FILE CONSISTS OF ONE ASCII LINE OF FROM 1 TO 16 
CHARACTERS. IF THE USER DOES NOT USE THE -AT OPTION ON THE 
SPOOL COMMAND LINE* THE STRING IN THIS FILE WILL BE USED AS A 
DEFAULT. 
FIELD. 

IF THIS FILE IS NOT PRESENT, THE DEFAULT IS A BLANK 

2. L.^ORM 
A FILE 
NAME. 

OF ASCII 
IF THE USER 

LINES WHERE EACH LINE IS A 1-6 CHARACTER 
USES THE -FORM OPTION ON THE SPOOL COMMAND 

LINE, THIS FILE IS SEARCHED FOR 
NAME. HE GETS AN ERROR MESSAGE 
-ILE DOES NOT EXIST, NO CHECKING 

A MATCH ON THE USER'S FORM 
IF NO MATCH OCCURS. IF THIS 
IS DONE. 

3. L.CEST 
A FILE OF ASCII LINES WHERE EACH LINE IS 1-16 CHARACTER 
NAME. ITS FUNCTION 
SEARCHED FOR A MATCH 

IS THE SAME AS L.FORM, EXCEPT THAT IT IS 
WITH THE USER'S -AT NAME. 

II OPERATOR USE OF THE NEW SPOOL SUBSYSTEM 

A. GENERAL MODIFICATIONS 

ALL OPERATOR COMMANDS HAVE BEEN REMOVED FROM SPOOL* (ABORT* DROP* BACK* 
RESTART, LOGOUT, PAPER, HANG, GO* LENGTH, TIME, USER, QUIT, FINISH) AND 
A NEW FROGRAM INVOKED AS A COMMAND MAINLY FOR USE BY OPERATORS CALLED 
PROP (PRINTER OPERATOR), HAS BEEN WRITTEN. 

THE INTERFACE IN 
BEEN REWRITTEN TO 

THE PHANTOM FOR COMMUNICATION 
COMMUNICATE WITH PROP ON 

WITH THE 
A MORE 

OPERATOR HAVE 
RELIABLE AND 

EFFICIENT BASIS. 

THE OPERATOR HAS BEEN GIVEN MORE FLEXIBILITY IN CONTROLLING THE ACTIONS 
OF THE PHANTOM? HE CAN ASK THE PHANTOM TO LOG OUT AFTER FINISHING THE 
CURRENT JOB (VS. LOGGING OUT IMMEDIATELY); HE CAN ASK THE PHANTOM FOR 
ITS STATUS? HE CAN SET A LIMIT THAT SPECIFIES THE BIGGEST FILE A 
PHANTOM SHOULD PRINT; AND HE CAN SET DIFFERENT PARAMETERS THAT DEFINE 
A NETWORK ENVIRONMENT FOR THE PHANTOM. 

B. DEFINING WHICH PHANTOM TO COMMUNICATE WITH 

TF PROP IS GIVEN A COMMAND THAT OPERATES ON A SPECIFIC PHANTOM, PROP 
VUST BE ABLE TO KNOW WHICH PHANTOM TO COMMUNICATE WITH. 
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REV. 17 CHANGES TO THE PRIMCS SPOOL SUBSYSTEM 

THE NEk METHOD TO ASSIGN EACH PHANTOM UNIQUE LABEL (1-16 
CHARACTERS* 1-4 ON OLD PARTITIONS). THE SPOOL SUBSYSTEM WILL NOW 
DEVOLVE AROUND THESE PR INTER/PHANTOM LABELS RATHER THAN THEIR PROCESS 
NUMBERS. "OR INSTANCE, Ic A PHANTOM THAT WAS STARTED UP WAS GIVEN THE 
LABEL 
UHILE IT 
M.ENBPRO 

:NBPRO 
WAS 
TO 

THEN THAT PHANTOM WOULD HOLD THE FILE O.ENBPRO OPEN 
RUNNING, LOOK FOR OPERATOR REQUESTS IN R.ENBPRO, AND USE 
SEND MESSAGES. E.ENBPRQ WOULD HOLD DATA BETWEEN RUNS OF 

TVE PHANTOM, A.EN3PR0 
CONTAIN COMOUTPUT. 

WOULD BE A TEMPORARY FILE, AND 0 EN3PR0 WOULD 

C. PROP OVERVIEW 

AS HAS BEEN MENTIONED, EACH REV 17 PHANTOM RUNS WITH AN ASSOCIATED 
LABEL. THIS LABEL IS ALSO THE NAME OF THE 'ENVIRONMENT* WHICH CONTROLS 
THE ACTIONS OF THE PHANTOM. 

A DROP COMMAND LINE IS OF THE FORM: 

THE 
PROP <LABEL> -<COMMAND> 

THE ONLY EXCEPTION TO THIS RULE 13 
PROP -STATUS 

COMMAND LINE. THE STATUS COMMAND IS DESCRIBED IN SECTION II.E. 
DROP COMMANDS CAN BE SEPERATED INTO TWO CLASSES. SECTION II.D DECRIBES 
THOSE COMMANDS WHICH FALL INTO THE 'OPERATIONS' CLASS. SECTION II.E 
DEALS WITH THE 'ENVIRONMENT' CLASS COMMANDS. 

D. 0DERATIONS COMMANDS 

THESE COMMANDS ARE MEANT TO REPLACE 
•̂ POM SPOOL. THE -OLLOWING OLD SPOOL 
COMMANDS AND DO EXACTLY THE SAME 

THE OPTIONS THAT ARE BEING REMOVED 
OPTIONS ARE PRESENT IN PROP AS 
THINGS: ABORT, DROP, BACK, AND 

RESTART 

THE HANG COMMANDS IS STILL PRESENT BUT WITH ADDED ARGUMENTS TO MAKE IT 
MCRE POWERFUL. THE FINISH OPTION IS GONE AS ITS FUNCTIONALITY HAS BEEN 
TAKEN OVER BY THE NEW HANG COMMAND. THE FUNCTIONALITY OF THE LOGOUT 
COMMAND NOW CALLS UNDER THE STOP COMMAND. STOP TAKES THE SAME 
ARGUMENTS AS HANG AND IS THUS~~MORE POWERFUL THAN LOGOUT WAS. 

THE HANG AND STOD COMMANDS TAKE THE FOLLOWING ARGUMENTS: 

NCW - IMMEDIATELY. 
"INISH - AFTER CURRENTLY PRINTING FILE I FINISHED. 
IDLE - WHEN THE PHANTOM HAS NO MORE WORK TO DO. 

-»E OPTION USED TC TAKE THE SPOOLER OUT OF A HANG STATE. IF IT WAS 
PRINTING A FILE AND FINISH HAD BEEN SENT TO IT, THE OPERATOR WOULD HAVE 
TC WAIT FOR THE ^ILE TO FINISH TO RESUME IT WITH GO, UNTIL THEN, GO 
WOULD BE A NO-OP. THE NEW SPOOLER TREATS CONTINUE TO MEAN CLEAR ALL 
^LAGS THAT INDICATE IF IT IS IN HANG MODE. CONTINUE REPLACES GO AS 
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REV/. 17 CHANGES TO THE PRIMOS SPOOL SUBSYSTEM 

COMMAND. 

PHANTOMS USEC TO BE STARTED UP BY TYPING A COMMAND LINE OF THE FORM 
PH SPOOLQ>Pu XXX 

THE NEW WAY TO START UP A PHANTOM IS TO USE THE START COMMAND. 
=ROP <LABEL> -START 

ENVIRONMENT COMMANDS 

THE STATUS COMMAND WILL GIVE LIST OF THE CURRENTLY DEFINED 
ENVIRONMENTS. IT WILL ALSO INDICATE WHICH ONES ARE BEING USED BY A 
PHANTOM. IF A DETAILED DESCRIPTION OF A PARTICULAR ENVIRONMENT IS 
DESIRED, THE DISPLAY COMMAND IS USED. THESE TWO COMMANDS ARE THE ONLY 
PROP COMMANDS 
THE OTHER PROP 
OF THE USER THAT 

THAT AN ORDINARY USER IS 
COMMANDS, A USER'S LOGIN 

ALLOWED TO USE. TO 
NAME MUST MATCH THE 

MAKE USE OF 
LOGIN NAME 

CREATED THE ENVIRONMENT 

A CURRENTLY DEFINED ENVIRONMENT CAN BE DELETED BY USING THE DELETE 
COMMAND. THE REMAINING PROP COMMANDS (CREATE, MODIFY) PUT PROP INTO 
ENVIRONMENT DEFINITION MODE. 

ENVIRONMENT DEFINITION MODE IS USED TO SPECIFY THE VALUES OF THE 
PARAMETERS THAT MAKE UP AN ENVIRONMENT. 

THE CREATE COMMAND IS USED SET UP AN ENVIRONMENT THAT IS NOT CURRENTLY 
DEFINED. THE MODIFY COMMAND IS USED IF THE ENVIRONMENT IS DEFINED. IF 
THE MODIFY COMMAND IS USED ON A STARTED PHANTOM, IT MAY BE FOLLOWED 3Y 
ONE Oc THE ARGUMENTS THAT HANG AND STOP TAKE. THE SPECIFIED ARGUMENT 
WILL DETERMINE WHEN THE ENVIRONMENT CHANGES WILL BE MADE. 

WHEN ENVIRONMENT DEFINITION MODE IS 
SLB-COMMANDS MAY 
SLB-COMMAND IS: 

THEN BE GIVEN, ONE 
PARAMETER NAME> <VALUE> 

ENTEREPJ_PROP_ 

"PER"" LINE". 
P ROMPTS WITH '> ' 
THE FORMAT OF 

THE FOLLOWING IS A LIST OF PARAMETERS THAT ARE LEGAL SUB-COMMANDS. 
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PLOT ON<OFF 
IF 'ON', SCAN THE QUEUE FOR FILES WHICH ARE DESIGNATED AS PLOT 
FILES. IF »OFF», IGNORE PLOT FILES THAT ARE PRESENT IN THE QUEUE. 
THE DEFAULT IS 'OFF*. 

PRINT ON<OFF 
IP 'ON*, SCAN THE QUEUE FOR PRINT FILES. IF 'OFF' IGNORE THEM. THE 
DEFAULT IS 'ON'. 

DEVICE PR0<PRl<PP2<PR3<CENPR<CE2PR<pLOT<AMLC 
OUTPUT TO THIS DEVICE. THE DEFAULT IS PRO. IF AMLC IS SELECTED, IT 
MUST EE FOLLOWED EY AN OCTAL LINE NUMBER. THE AMLC LINE WILL BE 
USED AS CONFIGURED ON THE SYSTEM CONSOLE. 

UPCASE ON<OirF 
IF 'ON', CONVERT ALL LOWER CASE CHARACTERS TO UPPER CASE BEFORE 
PRINTING. IF 'OFF', DO NO CONVERSION. THIS IS THE DEFAULT. 

HEADER 0<1<2 
SET THE NUMBER OF HEADER PAGES. A SETTING OF 2 WILL ALSO GIVE A 
TRAILER PAGE. THE DEFAULT IS 1. 

PADER <NAME> 
<NAME> FORMS ARE MOUNTED. <NAM£> IS FROM 1-6 CHARACTERS. THE 
DEFAULT IS I '. ALL FORM SYNONYMS ARE DELETED. 

LENGTH <N> 
PRINT <N> LINES PER PAGE. THE DEFAULT IS 38 LINES. 

LINES <N> 
THERE ARE <N> PHYSICAL LINES PER PAGE. THE DEFAULT IS LENGTH+15. 

WIDTH <N> 
THERE ARE <N> PHYSICAL COLUMNS ON A PAGE. USED FOR FORMATTING 
HEADER AND/OR TRAILER PAGES. THE DEFAULT IS 108 COLUMNS. 

LIMIT <N> 
DO NOT PRINT ANY FILES BIGGER THAN <N> DISK RECORDS. THE DEFAULT IS 
30000. 

UPPER <N> 
DO NOT LOOK FOR SPOCLG'S ON ANY LOGICAL DISK WITH A NUMBER HIGHER 
THAN <N>. THE DEFAULT IS 63. <N> IS A DECIMAL NUMBER. 

LCWER <N> 
LOOK FOR SPOOLQ'S STARTING AT LOGICAL DISK <N>. THE DEFAULT IS 0. 
<N> IS A DECIMAL NUMBER. 

LARGE <N> 
GIVE DRIORITY TO FILES THAT HAVE A LENGTH IN RECORDS THAT IS LESS 
THAN <N>. THE DEFAULT IS 30. 

COMOUT CN<OFF 
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I- 'ON', KEEP A COMOUTPUT FILE OF ALL PHANTOM ACTIONS. THE NAME OF 
THE FILE IS 
TO THE FILE 

SPOOLQ>0_<LABEL>. IF 
IF IT ALREADY EXISTS. 

•OFF', TURN COMOUTPUT OFF. APPEND 
THE DEAULT IS 'OFF'. 

MESSAGE <TEXT> 
PRINT <TEXT> ON EVERY HEADER PAGE. 
CHARACTERS. IF <TEXT> IS OMITTED* 

<TEXT> IS ONE 
A NULL MESSAGE 

LINE 
WILL 

OF UP TO 
RESULT. 

80 

THE TWO SUB-COMMANDS THAT DO NOT TAKE AN ARGUMENT ARE USED TO EXIT FROM 
T AND ANY PARA 
FILE COMMAND 
N WHICH ENVIRO 

PROP'S ENVIRONMENT DEFINITION MODE. QUIT WILL EXI 
CHANGES THAT HAVE EEEN MADE WILL BE IGNORED. THE 
EXIT AND TAKE ACTION APPROPRIATE TO THE WAY I 

METER 
WILL 

NMENT 
DEFINITION MODE WAS ENTERED. IF THE CREATE COMMA 
ENVIRONMENT WILL BE CREATED AND DEFAULTS USED WHEREV 
SPECIFY A VALUE. IF THE MODIFY COMMAND WAS GIVEN, 
THE USER CHANGED WILL BE UPDATED IN THE ENVIRONMENT. 
MAKES TO AN ENVIRONMENT ARE PHYSICALLY REPRESENTED B 
E.<LABEL>. THIS ^ILE HOLDS ALL DATA DEFINING THE EN 

ND WAS GIVEN* AN 
ER THE USER DID NOT 
ANY PARAMETERS THAT 

CHANGES THAT PROP 
Y CHANGING THE FILE 
VIRONMENT FOR THE 

PHANTOM WITH NAME <LABEL> 

SYNONYMS 

THE PHANTOM ATTEMPTS TO MATCH A FILE'S FORM TYPE WITH THE PAPER NAME IN 
ITS ENVIP.ONMENT. IT ATTEMPTS TO MATCH A FILE'S AT FIELD WITH ITS 
LABEL. eOTH THE PAPER AND LABEL NAMES CAN HAVE A NUMBER OF SYNONYMS 
THAT ESSENTIALLY MAP TO THE SAME NAME AT THE PHANTOM LEVEL. FOR 
EXAMPLE* WHILE FORM TYPE 'WHITE' MIGHT BE MOUNTED, IF IT HAS SYNONYMS 
'PE-TS 'NARROW' AND '8_X_11', THEN ANY REQUEST WITH ANY OF THOSE NAMES 
AFTER THE -FORM OPTION IS ELIGIBLE FOR PRINTING. EXAMPLE: 

SPOOL RPE-T-442 -FORM 8 X 11 

WILL PRINT ON THE PRINTER WITH WHITE FORMS 
NOTICEABLE DIFFERENCE BETWEEN DOING THE ABOVE AND 

MOUNTED, AND THE ONLY 
SPECIFYING FORM WHITE 

IS THAT BY INSPECTING 
SOMEWHERE ON IT. 

THE HEADER PAGE THE WORD 8 X 11 WILL BE FOUND 

THIS APPLIES TO THE PRINTER NAME AS WELL. A GOOD EXAMPLE IS RIGHT HERE 
IN NEWTON WHERE WE ONLY HAVE THREE RUNNING LINE PRINTERS ON THE FIRST 
FLOOR. IP USERS COULD GET IN THE HABIT _0_F SPOOLING FILES WITH THE 

-AT OPTION -AT NEWTON-1, -AT 
FLOOR THEY'RE ON, THEN, IF 
DIFFERENT FLOORS, LISTINGS 

NEWTON-2 OR -AT NEWTON-3 DEPENDING ON WHICH 
WE GOT MORE PRINTERS AND PUT THEM ON 
WOULD BE EASIER TO DELIVER AND WE WOULD 

YIELD FASTER THROUGHPUT. 
PRINTER WOULD BE: 

AN EXAMPLE TABLE OF SYNONYMS FOR OUR ENB 

'NEWTON', 'NEWTON-1', 
'1ST FLOOR', ETC. 

NEWTON-2 'NEWTON-3', 'BLDG. 6», 'PR1ME-6', 

IF WE HAD A SECOND FLOOR PRINTER, IT MIGHT HAVE A SET OF SYNONYMS THAT 
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LOOK LIKE: 

•NEWTON', 'NEWTON-2', 'ELDG. 6', 'PR1ME-6', '2ND FLOOR', ETC. 

WHILE THERE IS A LIMIT ON THE NUMBER OF SYNONYMS FOR FORM NAMES AND 
^PINTER NAMES, IT IS CONFIGURABLE. THE DEFAULT IS 8. 

THE ENVIRONMENT DEFINITION MODE SUB-COMMANDS TO DEFINE SYNONYM NAMES 
APE: 

DEST 
CCRM 

FOR DEFINING SYNONYMS OF THE PRINTER NAM 
-OR DEFINING SYNONYMS OF THE FORM NAME. 

SIMPLY FOLLOW THE COMMAND WITH THE SYNONYM, AND IT WILL BE ENTERED INTO 
THE ARRAY. EXAMPLES: 

DEST NEWTON-3RD 
CEST 3RD.FL0CR 
rCRM L.CASE 

THE SUB-COMMANDS UNDEST AND UNIFORM HAVE THE OPPOSITE EFFECT, 
RESPECTFULLY. THEY TAKE A NAME AND DELETE THAT NAME AS A SYNONYM IF IT 
EXISTS. 

G. :OMPATIBILITY 

THIS DESIGN IS BEING AFFECTED BY THE USUAL AMOUNT OF CONCERN THAT PRIME 
DROGRAMMERS CEVOTE TO COMPATIBILITY; IT IS FOR THIS REASON THAT MANY 
"MCE" FUNCTIONS THAT COULD BE DUT INTO PROP WILL NOT BE, AND THEY 
WCN'T LNTIL IT IS DETERMINED EXACTLY 
-LTURE, SO THAT REVISION 17 SPOOL 
VERSIONS IN THE FUTURE. 

WHAT IS DESIRED IN SPOOLERS IN THE 
WILL BE COMPATIBLE WITH NEWER 

AND, CONCERNING COMPATIBILITY, EXCEPTING THE DESCRIBED CHANGES, THE NEW 
SPOOL SHOULD BE COMPATIBLE WITH REVISION 16 SPOOL ON THE USER LEVEL. 
IF A REV. 16 SPOOL COMMAND 
REQUEST, IT WILL SEE ONLY A 
(-AT) NAME, A REQUEST FOR 1 

IS GIVEN AND A NEW SPOOLER PHANTOM SEES THE 
6-CHARACTER LOGIN NAME, A BLANK DESTINATION 
COPY, ETC. JUST AS IF A REVISION 16 

'HANTOM HAD SEEN IT 

ON THE OTHER HAND, IF A NEW SPOOL COMMAND PRODUCES A REQUEST THAT IS 
SEEN BY A REVISION 16 PHANTOM, THEN THAT PHANTOM WILL IGNORE ALL OF THE 
NEW DATA, BUT STILL RECEIVE A SIX-CHARACTER LOGIN NAME, IT WILL NEVER 
PRINT MORE THAN ONE COF Y ANYWAY , AND IF THE FORM NAME MATCHES ITS FORM 

PRINT THE REQUEST NO" MATTER" HOW FAR AWAY THE PRINTER 
ON IS AWAY FROM THE USER THAT SUBMITTED THE REQUEST. 

NA"E, IT WILL 
IT IS RUNNING 

THAT 

HCWEVER, THERE WILL BE NO COMPATIBILITY BETWEEN REVISION lb SPOOL AND 
THE NEK SPOOL SUBSYSTEM AT THE OPERATOR COMMAND LEVEL - IF SPOOL -PAPER 
WHITE IS GIVEN TC A PHANTOM RUNNING _TH_E N E_W_ SPOO LER , THE REVISION 16 
SFOOLEP WILL NOT EVEN SEE IT, RETURNING NO SPOOLER "AS "AN ERROR MESSAGE. 
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THIS WORKS BOTH WAYS (I.E. PROP <LABEL> -ABORT TO A REV. 16 SPOOLER 
WILL RETURN THE NO SPOOLER ERROR MESSAGE TOO). 
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USAGE: A SYSTEM METERING TOOL 

DATE: 

TO: 

FROM: 

SLBJ.ECT: USAGE: A SYSTEM METERING TOOL 

REFERENCE: NONE 

ABSTRACT 

THE COMMAND "USAGE" (TEMPORARILY EXPERIMENTAL AND KNOWN AS "X.USAGE") 
ALLOWS USERS AND SYSTEM MAINTENANCE PERSONNEL TO MONITOR THE 
PERFORMANCE Or A RUNNING PRIMOS SYSTEM IN A NUMBER OF KEY AREAS. THIS 
TOOL FORMERLY DEPENDED FOR ITS OPERATION ON DETAILED KNOWLEDGE OF 
CERTAIN DATABASE 
REMOVED. 

LOCATIONS WITHIN PRIMOS! THIS DEPENENCY HAS BEEN 



USAGE: A SYSTEM METERING TOOL 

PRINT SYSTEM PERFORMANCE METERS 
< USAGE < < USAGE < 

EXTERNAL COMMAND 03-19-79 

NAM£: USAGE 

PURPOSE: 

THE COMMAND 
PERFORMANCE 

"USAGE" PERFORMS A DIFFERENTIAL SAMPLING ON CERTAIN 
METERS MAINTAINED BY A RUNNING PRIMOS SYSTEM. ON EACH PASS 

THROUGH THE PRINTING LOOP, THE DIFFERENTIAL VALUES OF THE VARIOUS 
SYSTEM AND PER-USER METERS ARE DISPLAYED IN A REASONABLE VISUAL FORMAT. 
OPTIONS EXIST TO CHOOSE BETWEEN A SHORT AND LONG FORM OF OUTPUT, AND TO 
CONTROL THE INTERVAL BETWEEN SAMPLES. 

USAGE: 

LSA< [CONTROL ARC-1 ... CONTROL ARGN3 

THE CONTROL_ARGI ARE OPTIONAL CONTROL 
-ROM THE LIST BELOW. 

ARGUMENTS, SELECTED IN ANY ORDER 

-FREG N 
SELECTS AUTOMATIC SAMPLING EVERY N 
INTEGER IN THE RANGE CI, 32767]). IT 

SECONDS (N MUST BE AN 
IS NOT RECOMMENDED THAT N 

BE LESS THAN 30, SINCE 
UNDULY INFLUENCED BY 
GIVEN, MANUAL SAMPLING 

THE RESULTING DIFFERENTIAL VALUES MAY BE 
STATISTICAL ARTIFACT. IF -FREQ IS NOT 
IS SELECTED (SEE BELOW) . 

-TIMES N 
IF AUTOMATIC SAMPLING IS IN EFFECT* SPECIFIES THE TOTAL NUMBER 
OF SAMPLES TO BE TAKEN. THE COMMAND WILL TERMINATE AFTER N 
SETS OF DATA HAVE BEEN PRINTED. N MUST BE AN INTEGER IN THE 
RANGE CI, 327671. IF -TIMES IS NOT SPECIFIED, SAMPLING 
:ONTINUES INDEFINITELY. 

-ERIEF 
SPECIFIES THAT A SHORT FORM OF OUTPUT IS TO BE PRODUCED. THIS 
PORM PRESENTS AN OVERVIEW OF WHAT PROCESSES AND USERS ARE 
CONSUMING SYSTEM RESOURCES? ADDITIONAL DETAILS ARE TO BE HAD 
FROM THE LONG FORM THE DEFAULT IS TO PRODUCE THE LONG FORM. 

EMUAL.SAMPLING. 

IF MANUAL 
A CALL TO 

SAMPLING IS IN 
EXIT) WHEN IT 

EFFECT, USAGE WILL PAUSE TO COMMAND 
IS FIRST INVOKED, AFTER TAKING 

LEVEL (VIA 
THE FIRST 

SAMPLE. SUBSEQUENT "START" COMMANDS (NO ARGUMENTS PERMITTED) WILL 
CAUSE USAGE TO TAKE ANOTHER SAMPLE, AND PRINT THE MOST RECENT 
DIFFERENTIAL VALUES. IT IS NOT RECOMMENDED THAT THE MANUAL SAMPLING 
TI^E BE LESS THAN 30 REAL SECONDS 

IH^-DATA_QISPLAYED 
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THE FOLLOWING DATA ARE DISPLAYED IN THE LONG FORM OF OUTPUT: 

DTIME 
IS THE NUMBER OF PEAL SECONDS FROM THE PREVIOUS SAMPLE TO THE ONE 
JUST TAKEN? THE DIFFERENTIAL VALUES PRINTED COVER THIS AMOUNT OF 
REAL TIME. 

CPTOT 
IS THE NUMBER OF CPU SECONDS CHARGED TO ALL USER PROCESSES SINCE 
COLDSTART. 

IOTOT 
IS THE NUMBER OF I/O (DISK) SECONDS CHARGED TO ALL USER PROCESSES 
SINCE COLDSTART. 

CCPTOT 
IS THE NUMBER OF CPU SECONDS CHARGED TO ALL USER PROCESSES IN THE 
CURRENT SAMPLING INTERVAL. 

% C D 

rjp P 

IS THE PERCE 
PROCESSES. 
UTILIZATION 

CN 

INT 
TH: 
OF 

OF 

:s 
THE 

DTIME 
CAN E 
CPU. 

D 
3E 
URING WHI 
LOOSELY 

CH CPU 
INTERPR 

TIME 
ETED 

WAS 
AS 

CHARGED TO 
THE PERCENT 

USER 
USEFUL 

IS THE NUMBER 0~ PAGE FAULTS ENCOUNTERED BY ALL PROCESSES DURING 
THE LAST SAMPLING INTERVAL. 

PF/SEC 
IS THE PAGE FAULT FREQUENCY IN FAULTS PER SECOND* OVER THE LAST 
SAMPLING INTERVAL. 

DIOTOT 
IS THE NUMBER OF I/O (DISK) SECONDS CHARGED TO ALL USER PROCESSES 
IN THE LAST SAMPLING INTERVAL. 

%IO 
IS THE PERCENT OF DTIME DURING WHICH I/O (DISK) WAS CHARGED TO USER 
PROCESSES. THIS CAN BE LOOSELY INTERPRETED AS THE PERCENT OF TIME 
DISK I/O WAS IN PROGRESS. 

DIOCN 
IS THE NUMBER OF I/O (DISK) OPERATIONS EXECUTED IN THE LAST 
SAMPLING INTERVAL. 

I C / S E C 
IS THE I/O (DISK) REQUEST RATE IN OPERATIONS PER SECOND* OVER THE 
LAST SAMPLING INTERVAL. 

%CVLA° 
IS AN ESTIMATE OF THE AMOUNT OF I/O (DISK) TRAFFIC WHICH HAS SEEN 
OVERLAPPED WITH OTHER COMPUTATION DURING THE LAST SAMPLING 
INTERVAL. IT IS COMPUTED AS: 
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%OVLAP - MAX (0, (DIOTOT - IDLE)) * 100 

DIOTOT 

DLOCNT 
IS THE TOTAL NUMBER OF CALLS MADE IN THE LAST SAMPLING INTERVAL TO 
THE CILE SYSTEM ASSOCIATIVE BUFFER MANAGER* LOCATE. _ 

LC/SEC 
IS THE LOCATE USE RATE IN CALLS PER SECOND* OVER THE LAST SAMPLING 
INTERVAL. 

CLOFCT 
IS THE NUMBER 0^ TIMES DURING THE LAST SAMPLING INTERVAL THAT A 
CALL TO LOCATE FOUND THE RECORD ALREADY IN THE ASSOCIATE BUFFERS. 

CLOSCT 
IS THE NUMBER OF TIMES DURING THE LAST SAMPLING INTERVAL THAT A 
CALL TO LOCATE WAS MADE ON THE SAME RECORD THE PROCESS HAD JUST 
PREVIOUSLY LOCATE'D. 

CLOUCT 
IS THE NUMBER OF TIMES DUPING THE LAST SAMPLING INTERVAL THAT A 
CALL TO LOCATE WAS MADE FOR A RECORD THAT WAS ALREADY IN THE 
ASSOCIATE BUFFERS AND IN USE BY ANOTHER PROCESS. 

CLOCCT 
IS THE NUMBER OF TIMES DURING THE LAST SAMPLING INTERVAL THAT A 
CALL TO LOCATE WAS MACE AND A DISK READ HAD TO BE PERFORMED 
(I.E. THE NUMBER OF LOCATE MISSES). 

LM/SEC 
IS THE RATE OF LOCATE DISK READS (MISSES) IN READS PER SECOND* OVER 
THE LAST SAMPLING INTERVAL. 

%MISS 
IS THE PERCENT OF ALL LOCATE CALLS DURING THE LAST SAMPLING 
INTERVAL THAT CAUSED A LOCATE MISS (DISK READ). 

%XCP OR %ERR 
IS THE PERCENT OF CPU UTILIZATION NOT OTHERWISE ACCOUNTED FOR* AND 
PRESUMED TAKEN BY INTERRUPTS* SCHEDULER OVERHEAD* PROCESS EXCHANGE* 
AND SIMILAR OPERATIONS. THIS VALUE CAN BE NEGATIVE IF ONE OR MORE 
DRCCESSES HAS BEEN OVERCHARGED WITH RESPECT TO CPU TIME. 

%CLK 
IS THE PERCENT OF CPU TIME USED BY THE CLOCK SERVICE PROCESS DURING 
THE LAST SAMPLING INTERVAL. 

%/SML 
IS THE °ERCENT OF CPU TIME USED BY THE ASYNCHRONOUS MULTIPLE LINE 
CONTROLLER DIM DURING THE LAST SAMPLING INTERVAL. 
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%M°C 
IS THE PERCENT OP CPU TIME USED BY THE MICROPROGRAMMED PERIPHERAL 
CONTROLLER DIM (LINE PRINTERS, ETC.) DURING THE LAST SAMPLING 
INTERVAL. 

XIPC 
IS THE PERCENT OF CPU TIME USED BY THE INTERPROCESSOR COMMUNICATION 
CONTROLLER DIM DURING THE LAST SAMPLING INTERVAL. 

%FAR 
IS THE PERCENT OF CPU TIME USED BY THE RING NETWORK CONTROLLER DIM 
DURING THE LAST SAMPLING INTERVAL. 

%SLC 
IS THE PERCENT 
CONTROLLER DIM 

%BAK OR %ICLE 
IS THE PERCENT 

OP CPU 
DURING 

OF CPU 

TIME USED BY THE SYNCHRONOUS MULTIPLE 
THE LAST SAMPLING INTERVAL. 

TIME USED BY THE BACKSTOP PROCESS DURING 

LINE 

THE 
LAST SAMPLING INTERVAL. THIS VALUE CAN BE (ROUGHLY) INTERPRETED AS 
THE DERCENT OF TOTAL CPU TIME WASTED BECAUSE EITHER THERE WAS NO 
WORK TO BE DONE, OR ALL OTHER PROCESSES WERE WAITING FOR I/O OR 
OTHER EXTERNAL EVENTS. 

%£$K 
IS THE PERCENT OF CPU TIME USED BY THE TWO DISK DIM PROCESSES 
DURING THE LAST SAMPLING INTERVAL. 

^fI£BI!!i'S_INFORMATION_^yPPLI£D_FOR_£ACH_USE.R 

MEM 
IS THE TOTAL NUMBER OF PHYSICAL PAGES RESIDENT IN MEMORY (AT THE 
TIME THE PAGE CONTROL DATABASES WERE EXAMINED) THAT BELONG TO THE 
USER'S SEGMENTS (SEGMENT NUMBERS 0 THROUGH 3777 ARE CHARGED TO USER 
1 ) . THIS VALUE CAN BE TAKEN AS A ROUGH ESTIMATE OF THE DEMAND THE 
USER IS PLACING ON VIRTUAL MEMORY MANAGEMENT. IF THE SYSTEM IS 
PAGING AT A REASONABLY HIGH RATE» THIS VALUE CAN ALSO APPROXIMATE 
THE SIZE OF THE USER'S AVERAGE WORKING SET OVER REASONABLY SHORT 
INTERVALS. THIS VALUE IS NOT ALWAYS A GOOD WORKING SET ESTIMATOR, 
HOWEVER. 

CPTIME 
IS THE CPU TIME, IN SECONDS, USED BY THIS USER SINCE LOGIN. 

CCP 
IS THE CPU TIME, IN SECONDS, USED BY THIS USER DURING THE LAST 
SAMPLING INTERVAL. 

%CP 

IS THE PERCENT OF TOTAL CPU TIME USED BY THIS USER DURING THE LAST 
SAMPLING INTERVAL. 

ICTIME 
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IS THE I/O (DISK) TIME. IN SECONDS. USED BY THIS USER SINCE LOGIN. 

CIO 
IS THE I/O (DISK) TIME. IN SECONDS. USED BY THIS USER DURING THE 
LAST SAMPLING INTERVAL. 

XIO 
IS THE PERCENT OF REAL TIME (OVER THE LAST SAMPLING INTERVAL) 
DURING WHICH I/O (DISK) WAS IN PROGRESS FOR THIS USER. 

_____ . 

IF A USER LOGS IN OR LOGS OUT DURING A SAMPLING INTERVAL. THE METER 
VALUES READ MAY BE SUCH THAT INCORRECT (EVEN NEGATIVE) VALUES RESULT. 
SOME CAUTION MUST THEREFORE 3E USED IN INTERPRETING THE PER-USER 
METERING DATA. 

__—iH_-k_ 5 

USAGE -FREQ 1800 -TIMES 10 

WILL METER THE SYSTEM FOR 5 HOURS. WITH A SAMPLING TIME OF 30 MINUTES. 
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MODIFICATIONS TO THE EDITOR 

DATE: 

TC: 

A P RIL 12» 1979 

FROM: 

SUBJECT: MODIFICATIONS TO THE EDITOR 

DEFERENCE: NONE 

ABSTRACT 

THIS DOCUMENT DESCRIBES TWO ENHANCEMENTS AND ONE BUG FIX THAT HAVE BEEN 
MADE TC THE REV. 17 VERSION OF THE EDITOR. 



MODIFICATIONS TO THE EDITOR 

THE FOLLOWING CHANGES HAVE BEEN MADE TO THE EDITOR 

1) THE FUNCTIONALITY OF 
THAT IT CAN NOW 3E USED 
RECOGNIZES. ENTERING 

THE GENERAL ESCAPE SYMBOL HAS BEEN EXTENDED SO 
TO ESCAPE ANY OF THE SPECIAL SYMBOLS THE EDITOR 
THE ESCAPE SYMBOL IN FRONT OF ANY CHARACTER IN 

EITHER EDIT 
CHARACTER. 
TWO ESCAPES 

OR INPUT MODE CAUSES THAT SYMBOL TO BE TREATED AS A LITERAL 
TO USE THE ESCAPE CHARACTER ITSELF AS A LITERAL CHARACTER 
MUST BE TYPED. 

2) THE E 
PROBLEM 
WHENEVER 
IT WAS. 
CCUNTER 
REMAINS 

DITOR IS NOW ABLE TO HANDLE FILES LARGER THAN 32K LINES. THE 
BEFORE WAS THAT THE LINE POINTERS WERE INTEGER*2 AND THEREFORE 
THE FILE BECAME LARGER THAN THAT THE EDITOR WAS NOT SURE WHERE 
THESE HAVE BEEN CHANGED TO INTEGER*4. AS A SIDE EFFECT THE 
IN MODE COUNT CAN ALSO GET LARGER THAN 5 DIGITS. DEFAULT 

THE SAME* HOWEVER* 5 DIGITS WITH PRINTED LEADING ZEROES. A 
SECOND SIDE EFFECT WILL BE NOTICED IN MODE NUMBER* LINE NUMBERS SMALLER 
THAN 5 DIGITS WILL BE PRINTED AS 5 DIGITS WITH LEADING ZEROES JUST AS 
THEY WERE BEFORE. LINE NUMBERS LARGER THAN 5 DIGITS WILL SUDDENLY JUMP 
TO 10 CI 
13712* 1 

GITS 
5392 

IN LEN 
12700 

GTH. THIS 
, AND 24931. 

CORRECTION DEALS WITH TARS.* 80440 

3) THE LINESZ COMMAND DID NOT HAVE A LOWER LIMIT WHICH MEANT THE USER 
CCULD CHANGE THE EDITOR'S MAXIMUM LINE SIZE TO 1, SINCE THIS CAUSES THE 
COMMAND LINE TO ALSO BE LIMITED TO ONE* ANY COMMANDS LONGER THAN THAT 
CCULD NO LONGER BE USED. THIS RESULTED IN THE USER NOT BEING ABLE TO 
DC MUCH OF ANYTHING SINCE IT 
ONLY OKE LETTER. THE MINIMUM 

WAS IMPOSSIBLE TO 
LINESZ IS NOW 10. 

RESET THE LINESIZE WITH 
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CHANGES TO SIZE FOP REVISION 17.1 

CATE: 

TC 

FROM: 

SUBJECT: CHANGES TO SIZE FOR REVISION 17.1 

REFERENCE: 

AESTRACT 

THIS IS A DOCUMENT OF THE MINOR CHANGES TO SIZE FOR REVISION 17.1. THE 
CHANGES INCLUDE: 

"ILES THAT ARE LONGER THAN 32*767 NORMALIZED (440-WORD) RECORDS ARE NOW 
ACCURATELY REPRESENTED INSTEAD OF HAVING NEGATIVE SIZES. 

SIZE NO LONGER PLURALIZES A 1-RECORD PILE WHILE REPORTING ITS SIZE. 

SIZE HAS SEEN SPEEDED UP FOR SAM AND DAM FILES. 

SIZE NOW DYNAMICALLY OBTAINS FILE UNITS FROM THE OPERATING SYSTEM 
INSTEAD OF ALWAYS USING UNIT 1. 

WHFN ERRORS OCCUR WHILE READING A FILE. THE ERROR MESSAGES NOW CONTAIN 
THE CILE NAME. 

THE ALGORITHM FOR CALCULATING NORMALIZED RECORDS FROM THE NUMBER OF 
WORDS IN THE FILE HAS BEEN FIXED. 



CHANGES TO SIZE rOR REVISION 17.1 

WHEN SIZE WAS INVOKED ON FILES LARGER THAN 52,767 RECORDS (=14,417,480 
WCRCS), IT WOULD OUTPUT AN INCORRECT NUMBER TO 
SINCE IT USED ONLY INTEC-ER*2 FIELDS FOR THE NUMBER 
NUMBER WOULD EITHER BE NEGATIVE, OR IF THE FILE WAS 

REPRESENT ITS SIZE, 
OF RECORDS. THE 

VERY LARGE IT MIGHT 
PE POSITIVE. 

NCW, SIZE USES INTEGER+4 NUMBERS TO CALCULATE THE NUMBER OF RECORDS. 
IF THE FILE TURNS OUT TO BE LESS THAN 32,768 RECORDS LONG, THEN SIZE 
WILL STILL USE TOCEC TO OUTPUT THE FILE SIZE, THEREFORE RESEMBLING THE 
EA^LIES REVISIONS OF SIZE. HOWEVER, IF THE FILE IS LARGER THAN 32,767 
PECORDS IN LENGTH, IT WILL USE A 10-DIGIT FIELD FOR OUTPUT, 
APDLI3 ROUTINE CNVBSA TO PERFORM THE CONVERSION. EXAMPLES: 

»• 34 RECORDS IN FILE" VS. 

USING THE 

437987 RECORDS IN FILE" 

WHEN A ONE-RECOPD FILE IS SIZED, THE OUTPUT WILL NOW BE SINGULAR, I.E. 
" 1 RECORD IN FILE" INSTEAD OF 

1 RECORDS IN FILE" 

SIZE NCW WORKS FASTER 
PRWF$$ REPEATEDLY TO 

ON SAM AND DAM FILES. PREVIOUSLY, SIZE CALLED 
STEP FORWARD 4000 WORDS IN THE FILE UNTIL AN EOF 

WAS ENCOUNTERED, AT WHICH POINT SIZE WOULD 
THE POSITION IN THE FILE (REPRESENTING 
- IL E) . 

CALL PRWF$$ AGAIN TO READ 
THE NUMBER OF WORDS IN THE 

16,384 (2~14) WORDS FOR 
FOR DAM FILES PER CALL 

SAM FILES, OR 
TO PRWF$$. THIS 

NOW. SIZE STEPS FORWARD EITHER 
2,147,483,647 (2*51-1) WORDS 
RESULTS IN FEWER CALLS' INTO PRIMOS FOR SAM FILES, AND EXACTLY 2 CALLS 
cOP DAM FILES. SIZE BECOMES MUCH FASTER FOR LARGE DAM FILES, SOMEWHAT 
rASTER FOR ALL FILES MORE THAN 4000 WORDS LONG, 3UT STILL (SUITABLE. 

BECAUSE QUIT DOES NOT WORK WHILE CERTAIN FILE SYSTEM OPERATIONS (SUCH 
AS PRWC$$ POSITIONING) ARE TAKING PLACE, SIZE 
OCSITICN FORWARD VERY FAR IN SAM FILES, 
MOT PREVENT THE USER FROM QUITING. LAR-
CAN BE SIZED VERY QUICKLY. 

SO THAT VERY 
•E DAM FILES, 

'ILL NOT ATTEMPT TO 
LONG FILES WOULD 
ON THE OTHER HAND, 

SIZE NCW 
DPIMOS TO 
UNIT 1. 

USES 
OPEN 
THE 

THE NEW 
THE FILE, 
EXCEPTION 

KSGETU FUNCTIONALITY AVAILABLE AT REV. 16 IN 
MEANING THAT IT WILL NO LONGER CLOSE AND USE 
IS WHEN SIZE RUNS UNDER PRIMOS II, OR ANY 

OPERATING SYSTEM THAT DOES NOT SUP°ORT KSGETU, 
STTLL USE UNIT 1 (CLOSING IT IF NECESSARY). 

IN WHICH CASE IT WILL 

DAGE 



CHANGES TO SIZE FOR REVISION 17.1 

IF SIZE ENCOUNTERS AN ERROR ON ANY OPERATION OTHER THAN THE OPENING OF 
T^r FILE (WHICH HAS SPECIAL ERROR REPORTING OF ITS 
SE^ORT THE FILENAME ALONG WITH THE ERROR MESSAGE. 
ILLEGAL ON DIRECTORY. UFQSUBUFD (SIZE)". 

OWN)? IT 
EXAMPLE: 

WILL NOW 
"OPERATION 

SIZE NOW CALCULATES THE NUMBER OF RECORDS USED BY A FILE THE SAME WAY 
THAT FLTIL DOES. THE OLD METHOD SIZE USED WAS TO SIMPLY DIVIDE THE 
NUMBER Cc WORDS IN THE FILE BY 440 AND THEN ADD 1. THIS WOULD RESULT 
IN A ^ILE THAT WAS EXACTLY 440 WORDS IN LENGTH TO BE REPORTED AS BEING 
? RECORDS LONG* WHEN IN FACT IT WOULD ONLY TAKE UP 1 RECORD. THE NEW 
METHOD IS TO SET THE NUMBER OF WORDS TO 1 IF IT WAS ZERO (ALLOWING FOR 
THE SPECIAL CASE WHICH STATES THAT EMPTY FILES ALWAYS HAVE 1 RECORD 
ALLOCATED)* ADD 439 TO THAT NUMBER* AND THEN DIVIDE IT BY 440. 
EXAMPLE! A FILE WHICH IS 880 WORDS LONG IS (860+439)/440 RECORDS LONG* 
WHICH IS 1319/440 OR 2 RECORDS LONG. 
SINCE THIS IS INTEGER DIVISION. 

ALL REMAINDERS ARE THROWN OUT 

PAGE 
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SEG - 17.1 - CHANGES 

SEG - 17.1 - CHANGES 

A NEW WILL NOW COPY ALL ENTRIES IN THE SEGDIR CORRECTLY (BUG FIX) 

WILL RECOGNIZE PL1G DESUG GROUP FOR PICTURES. 

CORRECTLY ASSIGNS SYMBOL FOR BLANK COMMON (BUG FIX). 

S 1C00 COES l\OT RE-INITIALIZE SHARED LIBRARIES (BUG FIX). 

CMDSEG IS NO LONGER ATTACH POINT DEPENDANT 
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CHANGES TO LOAD & SEG FOR REV. 17 

DATE: 

TO: 

APRIL 5, 1979 

FROM : 

S U B J E C T ; C H A N G E S TO LOAD & SEG FOR REV. 17 

REFERENCE: NONE 

ABSTRACT 

SEG FOP REV. 17 

THE C0LL0WING ARE THE CHANGES MADE TO SEG FOR REV 17: 

1) SEG WILL NOW HANDLE DBG OBJECT TEXT. 

2) SEG NOW SUDPORTS AN EXPANDED SYMBOL COMMAND 

3) SEG ALSO HAS TWO NEW COMMANDS: 

SZ POR RESTRICTING THE PLACEMENT OF LINKS IN SECTOR ZERO 
BASE AREAS 

AU POR AUTOMATICALLY PLACING BASE AREAS BETWEEN 
PROCEDURES 

4) SEG WILL NOW SET BIT 1 OF THE FIRST WORD OF THE FIRST SB 
TO INDICATE THAT SEG IS KICKING OFF A MAIN PROGRAM FOR COBOL 
(AND ANYONE ELSE WHO WANTS) TO CHECK. 

5) SEG WILL ACCEPT TREENAMES BEGINNING WITH "*>" (THE USER 
WILL BE ATTACHED TO HIS HOME UFD BEFORE THE SEARCH IS DONE 
[TSRCSS IS USED3. 

6> SEG WILL NO LONGER HANDLE FLOATING POINT EXCEPTIONS^ AT 
°EV. 17, THESE ARE HANDLED BY DRIMOS. 

LCAD FCR REV. 17 

THERE IS NO NEW FUNCTIONALITY FOR LOAD AT REV. 17 



CHANGES TO LOAD & SEG FOR REV. 17 

1) DBG TEXT 

SEG 
REV 

WILL 
17 COM 

NOW H 
PILER 

A N D L E 
S . T 

THE 
HESE 

DEBU 
ARE 

GGER 
GROUP 

03 JE 
TYP 

CT GR 
ES : 

IN 
62. 
SEG 

ACCIT 
TO H 

MENT 

ION, 
ANDLE 
DIREC 

SEG 
THES 

TORY 

WILL 
E GRO 
FOR T 

CRE 
UPS, 
HEM 

ATE A 
SEG 

AND W 

ND 0 
WILL 
HEN 

UTPUT 
DEDI 

THEY 

OUP TY 
53,54, 
TO DB 

CATE 
ARE EN 

PES P 
55,56 

UT OUT 3 
,57,58,5 

Y THE 
9,63. 

G GRO 
ENTRY 
COUNT 

UP TYPES 
#1 IN 

ERED DUR 

61 & 
THE 

ING A 
LCA 
SEC
ANT 

D, SEG 
WILL 

THE B 

WILL 
AUTO 

LOCK 

COPY 
MATIC 
TERMI 

THEM 
ALLY 
NATOR 

DIR 
PUT 
SRO 

ECTLY 
IN TH 
UPS T 

INT 
E AI 
0 TH 

0 ENT 
G (AD 
IS FI 

RY «1 
DRESS 
LE ONL 

FOR D 
INFOR 
Y WHE 

BG TO 
MATION G 
N OTHER 

READ. 
ROUP) 

DBG 
INF 
REL 
TH^ 

ORMATI 
OADING 
DBG G 

ON H 
INTO 

ROUPS 

!AS BEEN ENCOUNTERED FOR THE CURRENT 
i AN OLD RUNFILE, THAT DOES NOT HAVE 
:, SEG WILL TREAT THE LOAD JUST LIKE 

PROCEDURE. WHEN 
THE SPACE FOR 

AN OLD LOAD, AND 
WIL 
DBG 
SCR 

L NOT 
WITH 

ATCH. 

UPD 
AN OL 

ATE 
D RUN 

THE R 
FILE, 

UNFI 
THE 

LE TO 
RUNF 

MAK 
ILE 

E THE 
MUST 

SDACE 
BE REB 

FOR 
UILT 

THEM. T 
WITH SEG 

0 USE 
FROM 

2) SYMBOL COMMAND 

THE SYMBOL COMMAND IN SEG HAS BEEN EXPANDED TO ALLOW ASSIGNING THE 
VALUE OF ALREADY DEFINED SYMBOLS TO NEW SYMBOLS AND/OR CONSTANTS 
WITH OPTIONALLY ASSIGNING CONSTANT OFFSETS IN THE SAME MANNER AS 
LOAD NOW OFFERS 

SY <NEW_SYMBOL_NAME> <VALUE> [<PARS>] 

WHERE <NEW SYMBOL NAME> ::= A SYMBOL NAME TO WHICH THE VALUE 
WILL BE ASSIGNED 

<VALUE> ::= <OLD SYMBOL NAME> < <SEGNO WORDNO> < * 

<OLD SYMBOL NAME> ::= AN ALREADY DEFINED & SATISFIED SYMBOL 

<SEGNO WORDNO> ::= AN ADDRESS IN MEMORY 

<PARS> ::- AN OCTAL NUMBER < -

3) SZ & AU 

3.1) THE SZ COMMAND WILL RESTRICT THE USE OF SECTOR ZERO BASE 
AREAS IN PROCEDURE SEGMENTS. THE COMMAND TAKES THE FORM: 

SZ <SEGNC> C YES < NO D 

WHERE <SEGNO> ::= THE SEGMENT OF THE SECTOR ZERO BASE 
AREA TO STOP/START USING 

NO IS THE DEFAULT, AND WILL CAUSE THE GIVEN BASE AREA 
NOT TO BE USED AND AN ERROR GENERATED IF A LINK IS 
NEEDED. 

PAGE 



CHANGES TO LOAD & SEG FGP REV. 17 

YES WILL ALLOW THE USE OF THAT BASE AREA AGAIN, 

3.2) THE AU COMMAND WILL PLACE BASE AREAS BETWEEN YOUR PROCEDURES 
AUTOMATICALLY FOR YOU. THIS COMMAND LP0KS LIKE: 

AU <NUMBER> 

WHERE <NUMBER> IS THE SIZE OF THE BASE 
DEFAULT IS Of AND TURNS THIS FEATURE OFF 

AREA. THE 
PROCEDURES 

GREATER ThAN '341 WORDS IN 
ALLOCATED BEFORE AND AFTER 

LENGTH WILL HAVE A 
THE PROCEDURE CODE 

BASE AREA 

4) MAIN PROGRAMS 

RUNIT AND THE SHARE4 LIBRARY WILL NOW SET A BIT IN THE FIRST STACK 
FRAME THAT SEG CREATES, INDICATING THAT THEY HAVE STARTED OF THIS 
PRO GRAM, AND THAT THE PROGRAM THAT THEY ARE PCLING IS THE "MAIN 
PROGRAM". WORD 0 OF THIS STACK FRAME WILL NOW BE 
OF 0. THE ADDRESS OF THIS WORD IS STORED IN THE 
FRAME AT SB 'EXIT PROGRAM' INSTRUCTION. 

•100000 INSTEAD 
CURRENT STACK 

*) TREENAMES 

FORMERLY, WHEN A TREENAME WAS SPECIFIED AS AN OBJECT FILE DURING A 
LOAD, THE USER WAS NOT REATTACHED TO HIS HOME UFD UNLESS HE 
SPECIFICALLY REATTACHED TO IT, OR ISSUED A LIBRARY COMMAND 
(LI ,PL,IL). 
UFD BEFORE, 

FROM NOW ON, THE USER WILL BE ATTACHED TO 
AND AGAIN AFTER THE TREENAME IS USED BY SEG. 

HIS HOME 

c.) FLEX 

FORMERLY, WHEN A FLOATING POINT EXCEPTION OCCURRED, TRANSFER OF 
CONTROL WENT TO SEG TO TRY TO RECOVER AND CONTINUE. NOW FLEX IS A 
PART OF THE CONDITION MECHANISM, LEAVING ITS HANDLING TO EITHER 
THE USER OR PRIMOS. 

7) LOAD 

NC NEW FUNCTIONALITY EXISTS 
THERE IS A LOAD REV. 17 IS 
HAS CHANGED. 

FOR LOAD AT REV. 17. 
BECAUSE IT SHARES CODE 

THE ONLY REASON 
WITH SEG THAT 
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SUBJECT- RUNOFF BUGS FIXED IN REV. 17 

SUBJECT- RUNOFF BUGS FIXED IN REV. 17 

1. TAP 25221 AND 23222 - PROBLEMS WITH DECIMALIZATION COMMANDS 
HAVE BEEN FIXED 

2. THE .SM COMMAND NOW TAKES EFFECT ON THE NEXT PAGE RATHER THAN 
WAITING FOR AN EXTRA PAGE 

3. RUNOFF NO LONGER SAVES A PLACE FOR PHANTOM HYPHENS IN THE TABLE OF 
CONTENTS SO ALL PAGES SHOULD BE LINED UP CORRECTLY. 

4. RUNOFF STACKS FILE NAMES FOR ERROR MESSAGES CORRECTLY 
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MODIFICATIONS TO RUNOFF 

DATE: APRIU 12» 1979 

TO: 

FROM: 

SUBJECT: MODIFICATIONS TO RUNOFF 

REFERENCE: 

ABSTRACT 

THIS DOCUMENT DESCRIBES THE BUG FIXES THAT HAVE BEEN MADE TO RUNOFF FOR 
RELEASE AT REV. 16.4 AND 17.0. 



^CCIFICATIONS TO RUNOFF 

CHANGE 

1) IF 
BEING 

S IN RUNOFF 

A DECIMAL HE 
ALLOWED TO 

FOR REV 16.4 

:ADER GOT PUSh 
LEAVE WIDOWS 

ANC 

1ED 
ON 

I 17 

TO 
THE 

• o: 

THE TOP 
BOTTOM 

OF 
OF 

A 
TH 

»AGE BECAUSE 
E PREVIOUS P, 

OF 
AGE 

NOT 
AND A 

"LOAT FILE 
POSSIBILITY 
FILE BEFORE 

HAD BEEN ENTERED SOMETIME PREVIOUSLY, THERE WAS THE 
OF GETTING PART OR ALL OF THE HEADER FOLLOWED BY THE FLOAT 

GETTING THE TEXT THAT BELONGED WITH THE HEADER. THIS HAS 
«EEN CORRECTED BY CHECKING IF A FLOAT SHOULD START AFTER THE NEED, 
BEFORE PUTTING THE HEADER IN THE OUTPUT FILE. IF FSTART IS TRUE WE 
BACK UD THE INPUT -ILE ONE LINE»__BY THE SUBROUTINE 3_A_CKUP, DO THE FLOAT 

DECIMAL FILE AND COME 
THE PROBLEM AND 
TAP 23222 

BACK AND RE-READ 
RE-DO IT. 

THE HEADER COMMAND THAT CAUSED 

2) .DL DID NOT WORK IF YOU HAPPENED TO DO A DLEVEL TO THE FIRST TIME AT 
THAT LEVEL. .PL LEAVES THE USER AT THE TEXT MARGIN FOR THE SPECIFIED 
LEVEL. THE .DIM COMMAND CHECKS IF THIS IS THE FIRST TIME AT THAT LEVEL 
AND IF IT IS, DOES NOT DO AN UNDENT TO THE HEADING MARGIN. SINCE 
FUTURE DECIMALIZATION COMMANDS ONLY DO RELATIVE AND NOT ABSOLUTE 
INDENTS THE MARGINS ARE OFF THEREAFTER BY THE AMOUNT OF THAT LEVEL'S 
TEXT INDENT. ADDING A FLAG TDL TO SAY WHEN IT WAS A .DL THAT GOT YOU 
TC THE LEVEL THE UNDENT WILL HAPPEN ANYWAY IF YOU ARE AT THE TOP NUMBER 
FCP THE LEVEL 
TAR 23221 

AND GOT THERE BY A .DL. 

3) WHEN A .SM COMMANC HAPPENED TO COINCIDE WITH A PAGE EJECT OCCURRING 
BECAUSE OF A PREVIOUS COMMAND, THE NEW SIDE MARGINS DID NOT ACTUALLY 
TAKE EFFECT UNTIL THE NEXT PAGE. THIS HAS BEEN CORRECTED. OTHER 
CCMMANCS THAT CAUSE 
ENVIRONMENT WILL ALSO 
THAN POSSIBLY WAITING 

A POSSIBLE BREAK AND 
NOW TAKE EFFECT ON THE 
AN EXTRA PAGE. 

EJECT TO SET 
APPROPRIATE 

UP A NEW PAGE 
PAGE RATHER 

*) THE NAMES OF FILES WERE NOT STACKED CORRECTLY 
ERROR MESSAGES, THIS HAS BEEN CORRECTED. 

FOR PRINTING WITH 

5) USING A PHANTOM HYPHEN 
OF CONTENTS NO LONGER 

IN A DECIMAL HEADING WHEN GENERATING A TABLE 
SAVES A SPACE C0R THE HYPHEN WHEN FILLING THE 

T£BLE OF CONTENTS LINE WITH PERIODS BEFORE 
PAGE NUMBERS WILL BE CORRECTLY LINED UP. 

THE NUMBER THIS MEANS THE 

PAGE 
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LOGDRT REV 17 

DATE: MARCH 29, 1979 

TC: 

^POM : 

SUBJECT: LOGPRT REV 17 

REFERENCE: NONE 

ABSTRACT 

THE LOGPRT COMMAND FOR PRIMPS REV 17 SUPPORTS TWO NEW EVENT TYPES, 
GUIET AND REMARK, AND AN EXTENSION TO THE COLD START ENTRY THAT 
CONTAINS A PRIMOS REVISION IDENTIFICATION. A NEW COMMAND LINE OPTION, 
-CENSUS, CAN BE USED TO OBTAIN A COUNT OF THE VARIOUS TYPES OF ENTRIES 
IN LOGREC. 
AN OPTIONAL 

THE -FROM OPTION WILL 
TIME SPECIFICATION. 

ACCEPT 'TODAY* AS A DATE AND ACCEPTS 

A NEW LOGPRT OPTION, -REMARK, ALLOWS AN 
MESSAGE DIRECTLY INTO THE LOGREC FILE. 

OPERATOR TO ENTER A TEXTUAL 

USE OF THE -INPUT OPTION IS NOW REQUIRED TO OVERRIDE THE DEFAULT LOGREC 
TPEENAME SPECIFICATION: LOGPRT WILL NO LONGER PROMPT FOR THE INPUT 
TREENA^E. (USERS WHO RUN LOGPRT FROM A COMMAND ^ILE TAKE NOTE!) 

THIS UPDATE DESCRIBES THESE AND OTHER MODIFICATIONS MADE TO LOGPRT FOR 
REV 17. AS ALWAYS, THE NEW VERSION OF LOGPRT SHOULD BE INSTALLED AT 
THE SAME TIME AS THE NEW VERSION 
LOGPRT, WILL, HOWEVER, FUNCTION 
PREVIOUS VERSIONS OF PRIMOS.) 

OF PRIMOS IS INSTALLED. (THE NEW 
CORRECTLY ON LOGREC FILES GENERATED BY 



LCGPRT REV 17 

1 NEW LOGREC ENTRIES 

l±I_£XIO]2£iL.£Si.£_SIA£I_£NIRX 

A COLD START ENTRY (TYPE-O) HAS BEE_N_. EXTENDED UITH AN (OPTIONAL) 
ASCII VERSION IDENTIFICATION STRING FOLLOWING THE 8-WORD CPU ID 
FIELD. IF THIS FIELD IS PRESENT, LOGPRT INCLUDES IT IN THE 
FORMATTING OF THE COLD START _ENT_R_Y_t 

AFTER THE OCCURENCE OF 
CHECK MODE TO QUIET, WHICH 

1024 ECCC ERRORS, PRIMOS SETS THE MACHINE 
CAUSES SUBSEQUENT ECCC ERRORS TO GO 

UNREPORTED, THIS EVENT IS NOW RECORDED IN THE LOGREC FILE WITH AN 
ENTRY 0^ TYPE=19. THE EVENT NAME (FOR THE -TYPES OPTION) IS QUIET. 

1.3 REMARK ENTRY 

THE REMARK EVENT (TYPE=20, NAME=REMARK) IS 
ENTERING AN ARBITRARY ASCII STRING DIRECTLY INTO 
LOGPRT SURROUNDS THE STRING WITH QUOTATION 

PROVIDED TO ALLOW 
THE LOGREC FILE. 

MARKS AND PLACES IT 
VEREATI1* IN THE OUTPUT PILE. (SEE ALSO -REMARK OPTION BELOW.) 

2_EVENT_IY£E_CEN3!J£_D_I £PLAY 

LOGPRT NOW MAINTAINS COUNTERS OF ALL EVENT TYPES PROCESSED AND DISPLAYS 
THESE COUNTERS WHEN THE END OF THE LOGREC FILE IS REACHED. ONLY 
SELECTED TYPES ARE COUNTED, AND ONLY NON-ZERO COUNTERS ARE DISPLAYED. 
(THE NUMBER OF DATE/TIME STAMPS IS DISPLAYED, ALTHOUGH DATE/TIME STAMP 
ENTRIES ARE NOT INCLUDED IN THE END-0~-FILE TOTALS MESSAGE.) FOR THE 
OVERFLOW ENTRY TYPE, THE TOTAL NUMBER OF OVERFLOWS IS ALSO DISPLAYED. 
A TYPICAL CENSUS DISPLAY APPEARS AS: 

TY£E NU.MB_£R 
COLD 20 
WARM 5 
TIMDAT 1019 
CHECKS 2813 
DISKER 589 
OVERcL 513 
SHLTDN 11 

(T0TAL=37455) 

TH! 

CSKNAM 130 

-CENSUS OPTION (DESCRIBED BELOW) CAN BE USED TO LIMIT LOGPRT'S 
DROCESSING TO JUST THE CENSUS DISPLAY. 

PAGE 
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3. NEJai_COMMAJN|rj_LI.N£_EIJNCTI0NS 

3^1_CHAN3E_I0_zINEUI_HANp,LING. 

USE OF THE -I OPTION IS NOW THE ONLY WAY OF OVERRIDING THE DEFAULT 
INPUT TREENAME ( <0 >CMDNC OLOGREC) . LOGPRT WILL NO LONGER PROMPT 
THE INPUT TREENAME IF -I IS OMITTED cROM THE COMMAND LINE. 

FOR 

3..2_lH£_i.££l\iSyS._ OPTION 

THE -CENSUS OPTION (-C IS MINIMAL ABBREVIATION) INSTRUCTS LOGPRT TO 
MERELY COUNT THE ENTRIES IN THE INPUT FILE AND DISPLAY THE TOTALS ON 
THE TERMINAL. THE ENTRIES THAT ARE COUNTED ARJL_CONTROLLED BY THE 
USUAL SELECTION CRITERIA (-FROM, -TYPES"), A~ND ONLY NON-ZERO TOTALS 
ARE DISPLAYED. (NOTE THAT THERE IS NO WAY TO REQUEST CENSUS-ONLY 
PROCESSING TO A DISK FILE; COMMAND OUTPUT CAN BE USED IF THIS IS 
REQUIRED.) 

3.3_JHi_-REMARK_0PTI0N 

THE -REMARK OPTION ENTERS AN EVENT OF TYPE REMARK (SEE ABOVE) 
DIRECTLY INTO THE LOGREC FILE. THIS CAN BE USED, ^OR EXAMPLE, BY AN 
OPERATOR WHO WISHES TO RECORD AN OBSERVATION ON SOME EVENT THAT 
MIGHT AFFECT THE SUBSEQUENT OPERATION OF THE SYSTEM. USE OF THE 
-REMARK OPTION IS AS FOLLOWS: 

LOGPRT C-I <TREENAME>3 -R <TEXT OF MESSAGE> 

THE -I OPTION 
<0>CMDNCO>LQGREC. 
IS SPECIFIED. 
ON THE COMMAND 
THE TEXT TO 

IS REQUIRED ONLY IF THE LOGREC FILE IS NOT 
ALL OTH ER LOGPRT OPTI ON S _A RE__ IGNORED IF -REMARK 

THE -REMARK OP"TION"MUST BE™THE LAST OPTION SPECIFIED 
LINE. ALL TEXT AFTER THE -REMARK OPTION IS TAKEN AS 
BE ENTERED INTO LOGREC. THE MESSAGE CAN BE UP TO 160 

CHARACTERS IN LENGTH AND NEED NOT 3E SURROUNDED 
WRITE-ACCESS IS REQUIRED ON THE LOGREC FILE. 

BY APOSTROPHES 

3.4 NEW -FROM HANDLING 

THE -FROM OPTION WILL NOW ACCEDT 'TODAY' (WHICH CAN BE ABBREVIATED 
TO »T») AS AN ALTERNATIVE TO THE MMDDYY DATE SPECIFICATION. 
FOLLOWING THE DATE SPECIFI CAT I ON, -FROM WILL ACCEPT AN OPTIONAL TIME 

"FORM " ~"~ " SPECIFICATION OF THE 
235S. OMITTING THE TIME 
•0000'. 

HHMM (HOURS, MINUTES) BETWEEN 0000 AND 
SPECIFICATION IS EQUIVALENT TO SPECIFYING 

AN ADDITIONAL MODIFICATION HAS BEEN MADE IN THE WAY -FROM OPERATES. 
FORMERLY. ENTRY FORMATTING WAS TRIGGERED 3Y THE FIRST ENTRY WITH A 
DATE/TIME STAMP AFTER THAT SPECIFIED WITH THE -FROM OPTION. THIS 

PAGE 
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MEANT THAT AN 
THE 
NOW 
INCI 

OPERATOR) 
CHECKS 

OUT-
COUL 

EACH 
CATES THAT IT 

•OF-SEQUENCE ENTRY 
.D TURN 
ENTRY 

SHOULD 

ON ENTRY 
CE, .G. , THE 

FORMATTING 
INDIVIDUALLY 

BE FORMATT ED. 
TO SEE 

WRONG DATE 
PREMATURELY 

IF ITS 

ENTERED BY 
LOGPRT 

DATE/TIME STAMP 

THE MINIMAL 
ENVISIONED 

ABBREVIATION 
THAT THE • 

JLCMHNUI_OPTION 

FOR -CONTINUE 
•CENSUS OPTION 

IS NOW -CO, SINCE IT IS 
WILL BE USED MUCH MORE 

FREQUENTLY 

3i6_IHE_z£yMP_2EIIM 

AS AN ADDITIONAL AID TO THOSE WHO DEFINE THEIR OWN EVENT TYPES, THE 
-DUMP OpTIQN IS PROVIDED. SPECIFYING -DU ON THE COMMAND LINE WILL 
CAUSE LOGPRT, IN ADDITION TO ITS NORMAL FORMATTING, TO DUMP EACH 
ENTRY PROCESSED IN OCTAL. 

3 . 7_RESPECJ Fl£AT10N_OF_.QUIPm_IREE,N AM£ 

TO RESPECIFY THE OUTPUT TREENAME (AFTER REPLYING NO TO THE "OK TO 
DELETE..." MESSAGE) IT USED TO BE NECESSARY TO REENTER ALL THE 
COMMAND LINE OPTIONS. IT IS NOW SUFFICIENT TO ENTER JUST THE NEW 
TREENAME. 'TTY» WILL, AS ON THE COMMAND LINE, CAUSE OUTPUT TO THE 
TERMINAL. _ . 

*_ IMIEBflAL-MflDIEICATIQNS 

[THE FOLLOWING IS OF INTEREST ONLY TO THOSE USERS WHO DEFINE THEIR OWN 
EVENT TY^ES AND/OR PROVIDE SPECIAL FORMATTING OF ENTRIES.] 

BESIDES THE CHANGES NECESSARY TO SUPPORT THE ABOVE MODIFICATIONS, SOME 
WINQR MODIFICATIONS HAVE BEEN MADE TO THE ENTRY FORMATTING ROUTINES. 
THE STCRE LONGER 
LINE. 
EEING 

TRUNCATE MESSAGES TOO LONG FOR ONE 
BE SPLIT AT A LINE BOUNDARY, SUBSEQUENT 

INDENTED. THE FNDEC ROUTINE HAS AN ADDED ARGUMENT --

ROUTINE WILL NO 
LONG LINE WILL LINES 

SPECIFY 0 
FCR INTEGER*2, 1 FOR INTEGER*^. 

A NEW ROUTINE, DM^LIN, PERFORMS ALL LINE OUTPUT. IT EXPECTS A SINGLE 
II\TEGER*2 ARGUMENT AS FOLLOWS: 

-1 => JUST RESET LINE POINTERS (FORMERLY CALL plOU(0)) 
0 => DUMP LINE, DON»T INDENT NEXT LINE (FORMERLY CALL F10UC212)) 
1 => DUMP LINE, INDENT NEXT LINE 

ANOTHER NEW ROUTINE, USCORE(NCHAR), CAN BE USED TO UNDERSCORE AND DUMP 
THE PREVIOUS LINE. 
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CHANGES TO FLTIL rOR REVISION 17.1 

DATE I 

o: 

rROM: 

SUBJECT: CHANGES TO FUTIL FOR REVISION 17.1 

REFERENCE: 

ABSTRACT 

THIS IS A DOCUMENT OF THE MINOR CHANGES TO FUTIL FOR REVISION 17.1. 
THE CHANGES INCLUDE: 

FIXING THE "TREDELETE A>B" BUG, WHERE FUTIL WOULD TREDELETE A BEFORE 
RETURNING A SYNTAX ERROR. 

THE UFCCPY COMMAND CAN NO LONGER BE ABBREVIATED TO »~U"» "UF", OR "UFD". 

FL'TIL NOW READS IN THE COMMAND LINE USING COMANL INSTEAD OF C1IN (VIA 
LIBRARY ROUTINE RDCOM), FIXING A BUG THAT CAUSED FUTIL TO BEGIN 
EXECUTION OF A COMMAND BEFORE THE RETURN KEY WAS HIT. 

COMMAND LINES CAN NOW BE U^ TO 160 CHARACTERS IN LENGTH UNDER PRIMOS 
REV. 17. UNDER PREVIOUS OPERATING SYSTEMS (INCLUDING DOS), THE LIMIT 
IS STILL 80. 

THE METHOD OF SIZING SAM AND DAM FILES HAS BEEN SPEEDED UP. 

CERTAIN ERROR MESSAGES HAVE BECOME MORE EX^LANATIVE. 

A BUG CAUSING "?NO MORE UNITS" TO BE OUTPUT AFTER MANY "INSUFFICIENT 
ACCESS RIGHTS" ERRORS OCCURRED HAS BEEN FIXED. 



CHANGES TO FUTIL FOR REVISION 17.1 

THE "TREDELETE A>B" BUG (TAR 810439) HAS BEEN FIXED. THE PROBLEM WAS 
THAT FLTIL WOULD PARSE THE "TREDEL" COMMAND, THEN PARSE THE "A" TOKEN, 
DC THE "TREDELETE A", AND THEN TRY TO DARSE FURTHER TO DETERMINE IF 
THERE WERE MORE ITEMS TO BE TREDELETED. AT THIS POINT, FUTIL WOULD 
DETERMINE THAT THERE WAS A SYNTAX ERROR, AND REPORT IT. 

PLTIL NOW PARSES THE COMMAND AND THEN, IF THE COMMAND IS NOT A "FROM", 
"TO", "ATTACH", OR " *" (COMMENT) COMMAND, IT SCANS 
LINE, LOOKING FOR A ">" SYMBOL, DENOTING A TREENAME. 
CUTIL IMMEDIATELY RETURNS WITH A SYNTAX ERROR. 

THE ENTIRE 
IF ONE IS 

COMMAND 
FOUND, 

THE "UFDCPY" COMMAND USED TO BE ABBREVIATED TO "U" (TAR #80855). SINCE 
THE COMMAND BECAME MORE POWERFUL AT REV. 14 DUE TO THE INTRODUCTION OF 
THE MERGE CAPABILITY (WHICH CAN CAUSE rILES TO BE LOST IF MISHANDLED), 
IT WAS SUGGESTED IN THE TAR THAT "U" NO LONGER BE ACCEPTED AS AN 
ABBREVIATION. MOST NEW DOCUMENTATION (NOT MANXXXX DOCUMENTS) SPECIFIED 
THE MINIMUM ABBREVATION TO BE "UFDC", ALTHOUGH AT LEAST ONE SPECIFIED 
IT AS "UcD" . 

FUTIL NO LONGER ACCEPTS "U", " UI OR "UFD" AS AN ACCEPTABLE 
ABBREVIATION FOR "UFDCPY" OR FOR ANY OTHER COMMAND. IF ONE OF THESE 
ABBREVIATIONS ARE GIVEN, FUTIL WILL RESPOND WITH AN ERROR. 

DURING INPUT, FUTIL USED TO CALL LIBRARY SUBROUTINE NAMED RDCOM 
THIS SUBROUTINE CALLED ClIN TO OBTAIN INPUT FROM THE TERMINAL, AND DID 
ITS OWN ERASE/KILL PROCESSING. IT WOULD ALSO RETURN IMMEDIATELY AS 
SCON AS 80 CHARACTERS WERE READ OR THE NEW-LINE CHARACTER WAS SEEN, 
WIT.HOUT GUARANTEEING 
LINE ARRAY. 

THAT A NEW-LINE CHARACTER WAS PUT IN THE COMMAND 

THIS MEANT THAT A) THE USER, WHILE TYPING IN A LONG COMMAND LINE, COULD 
SLDDENLY FIND THE COMMAND HAD EXECUTED BEFORE THE RETURN KEY HAD BEEN 
HIT, B) ANY COMMAND FILES THAT RAN FUTIL COULD NOT USE ERASE AND KILL 

:H CHARACTERS 
SUBSYSTEMS 

SUCCESSFULLY, 
THAT USE COMANL 

WHICH IS 
AND RDTK$$, 

INCONSISTENT 
AND C) WHILE 

WITH PRIMOS AND 
REPORTING SYNTAX 

ERRORS ON LONG COMMAND LINES, FUTIL COULD "GO WEST" OUTPUTTING GARBAGE. 

TC FIX THIS, 
rCLLOWED BY A 

THE CALL TO RDCOM 
CALL TO RCTKSS TO 

A CALL TO 
8C-W0RD 

COMANL 
BUFFER 

(160 CHARACTERS) AND A 
RESULTS OF CALLING RDCOM. 
PROCESSING (AND IT WILL 

DO-LOOP TO 
THIS MEANS 
NOT DO IT 

THE 

HAS BEEN REPLACED WITH 
READ RAW_J_EXT INTO AN __ 

~UNPACK~THE BUFFER TO RESEMBLE THE 
THAT PRIMOS NOW DOES ERASE/KILL 
IF INPUT IS COMING FROM A COMMAND 

FILE). IT ALSO GUARANTEES THAT THE USER HAS HIT RETURN BEFORE THE 
CCVMANC IS EXECUTED (SINCE COMANL WILL NOT RETURN UNTIL THEN). ALSO, 
IT GUARANTEES THAT A NEW-LINE CHARACTER IS IN THE LAST WORD OF THE 
UNPACKED ARRAY, MEANING ALL SYNTAX ERRORS WILL BE REPORTED ACCURATELY. 
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THIS ALSO ALLOWS FUTIL TO MAKE USE OF THE 160-CHARACTER COMMAND LINE 
BUFFER PRESENT IN PRIMOS REV. 17, WHILE STILL RUNNING UNDER PRIMOS II 
AND EARLIER REVISIONS OF PRIMOS IV & V. IN OTHER WORDS, FUTIL NOul 
ACCEPTS COMMAND LINES UP TO 160 CHARACTERS IN LENGTH UNDER PRIMOS REV. 
17. UNDER PRIMOS II, IT STILL ACCEPTS ONLY 80. 

rLTIL FAS 
EITHER IN 

EEEN MADE SLIGHTY FASTER WHEN SIZING SAM AND DAM PILES* 
UFDS OR IN SEGDIRS. FUTIL USED TO CALL QRWFSS REPEATEDLY TO 

POSITION FORWARD 40S6 WORDS UNTIL AN EOF 
PPWF$$ TO READ THE CURRENT POSITION (WHICH 
WCRDS). 

WAS POUND, 
REPRESENTED 

AND THEN CALL 
THE FILE SIZE IN 

NCW, FUTIL CALLS 
WCRDS IF THE FILE 

PRWFSS REPEATEDLY, POSITIONING FORWARD 16,384 (2~14) 
IS A SAM FILE, OR 2,14 7,48 3,647 (2*31-1) WORDS IF THE 

CILE IS A DAM FILE BEFORE READING THE POSITION. THIS RESULTS IN FEWER 
CALLS TO PRIMOS FOP SAM FILES (WHILE STILL BEING QUITABLE), AND EXACTLY 
2 CALLS PEP FILE TO PRIMOS FOR DAM FILES (WHICH BY THEIR NATURE CAN 3E 
SIZED SO RAPIDLY THAT QUITS RESPOND SPEEDILY). 
OCCUR IN ALL FILES OVER 4096 WORDS LONG. 

THESE SPEED-UPS WILL 

ERROR MESSAGES IN FUTIL HAVE BECOME MORE EXPLANATIVE? IN 
THE ERROR MESSAGE "?" FOLLOWED BY A REPROMPT ( 
TFREE CONDITIONS: A) THAT THE COMMAND WAS UNF 
COMMAND WAS AN ABBREVIATION OF ANOTHER COMMAND 
TC BE ABBREVIATED, 
ATTEMPTED WHILE THE 

AND C) 
FROM-DIF 

">" ) INDI CAT I 
:ECOGNIZABLE, 
WHICH IS TOC 

THAT A PROTECT- OR SRWLOC-CLASS 
I WAS INSIDE A SEGMENT DIRECTORY. 

PARTICULAR, 
NG ONE OF 
B) THAT THE 
i DANGEROUS 
COMMAND WAS 

THE ERROR MESSAGES HAVE NOW BECOME A) "7UNKNOWN COMMAND - XXXXXX", B) 
"?CAN»T ABBREVIATE XXXXXX COMMAND.", AND C) "70PERATI0N ILLEGAL INSIDE 
SEGDIRS.". 

ALSO, A 3UG IN FUTIL EXISTED WHICH CAUSED FUTIL TO PRODUCE 
MESSAGE "?NO MORE UNITS" AFTER ENCOUNTERING MANY (APPROX. 
DURING A LISTF COMMAND, EVEN THOUGH MANY UNITS WERE STILL 

THE ERROR 
14) ERRORS 
AVAILABLE. 

THIS WAS DUE TO FUTIL NOT INTERNALLY RETURNING THE UNIT THAT IT HAD 
INTERNALLY ALLOCATED AFTER ENCOUNTERING AN ERROR WHILE TRYING TO OPEN 
THAT UNIT. (IT REMEMBERED TO RETURN IT ONLY IF THE ERROR WAS E$FIUS -
"FILE IN USE"). 

-LTIL NOW REMEMBERS TO RETURN THE UNIT INTERNALLY. 
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REV. 17 - FTN 

DATE: ARCH 29, 1979 

TC: 

FROM: 

SUBJECT: REV. 17 - FTN 

REFERENCE: 

ABSTRACT 

THIS FEMO CESCRIBES THE ENHANCEMENTS AND CHANGES TO FTN FOR REV. 17. 
SIGNIFICANT NEW FEATURES INCLUDE COMPATIBILITY WITH THE HIGHER LEVEL 
LANGUAGE DEBUGGER, WARNING MESSAGES, AND INCREASED SHORTCALL 
-UNCTIONALITY.. THE 
INCLUDED, AND A FEW 

DO LOOP OPTIMIZATION 
BUGS ARE FIXED. 

OF REV. li FTNOPT IS ALSO 



REV. 17 - FTN 

1 HIGHER LEVEL LANGUAGE DEBUGGER CAPABILITY 

THE COMPILER IN 64V MODE ILL BE ABLE TO PRODUCE BINARY FILES 
COMPATIBLE WITH HIGHER LEVEL LANGUAGE DEBUGGER USE. THIS REQUIRES 
THREE NEW COMMAND LINE OPTIONS: 

-DE3U6 PRODUCE SPECIAL DEBUGGABLE CODE 
-PROD "PRODUCTION MODE" 
-NODEBUG PRODUCE BINARY FILE WITHOUT DEBUGGER INFORMATION 

THE DEBUG OPTION OR MODE ALLOWS THE USER FULL USE 
FACILITIES. MODULES COMPILED THIS WAY WILL 
BREAKPOINTS FROM THE DEBUGGER* AND THE DEBUGGER 

OF THE DE3UGGER 
ACCEPT STATEMENT 
RECOGNIZES THEIR 

STATEMENT NUMBERS AND SOURCE LINE NUMBERS. TO ACHIEVE THIS THE 
GENERATED CODE MUST BECOME SLOWER AND MORE SPACE-CONSUMING. PART OF 
THIS IS DUE TO INTERSTATEMENT OPTIMIZATION BEING TURNED OFF. 

PRODLCTION 
DROCEDURE 

MODE ALLOWS 
ENTRIES AND 

THE DEBUGGER USER 
EXITS. BUT DOES 

TO SET BREAKPOINTS AT 
NOT PERMIT BREAKPOINTS AT 

INDIVIDUAL STATEMENTS. VARIABLES ARE ACCESSIBLE JUST AS IN DEBUG 
MODE. THIS MODE IS IDEAL cOR MOST PROGRAMS WHICH HAVE PASSED THE 
DEBUGGING STAGE SINCE IT YIELDS EXECUTABLE CODE JUST AS EFFICIENT AS 
THE REV. 16 COMPILER'S CODE. THE ONLY RUN-TIME DIFFERENCE IS THAT 
FOR EACH COMMON BLOCK A NEW CONSTANT RESIDES IN MEMORY AS AN INDIRECT 
POINTER TO THAT SLOCK. ALSO, THE EXTRA INFORMATION WHICH PRODUCTION 
AND DEBUG MODES PLACE IN THE BINARY FILE CAN TRIPLE THE SIZE 
FILE AND WILL INCREASE THE SIZE OF SEG RUNFILES. 

OF THAT 

-NODEBUG IS THE DEFAULT OPTION. 

A FEW DETAILS DEBUGGER FUNCTIONALITY ARE 
COMP 
A ST 
EXPR 

ILEP. 
ATEME 
ESSIO 

THE 
NT ITSE 
N AND T 

COND 
LF. 
HE C 

LABE 
BREA 
STAT 

LS A 
KPOIN 
EMENT 

RE KNO 
T AT TH 

0010 

m 
E ST 
IS 

ITICNAL PART OF A LOGICAL I 
THUS EXECUTION MAY BREAK BET 

CONDITIONAL PART 0~ THE STATEMEN 
TO THE DEBUGGER WITH A $ PREFIX 
ATEMENT LABELLED 99 THE COM 
REFERRED TO AS $10. (IN CTN 

DETERMINED BY THE 
ST, 

NTS ARE ALREADY 
ENCY THE CROSS R 
NGED TO DISPLAY 

WILL APPEAR EVEN WHEN -NODEBUG Ys SELECTED.) 

PASS 
SAKE 
COMP 

ED AS 
OF 

ILER 

ARGUME 
CONSIST 
APE CHA 

REFERRED TO IN THI 
EFERENCE AND EXPAND 
$ PREFIXING A LABEL 

ATEMENT IS SEEN AS 
WEEN THE LOGICAL 
I. ALSO STATEMENT 
ED. THUS TO SET A 
MAND IS BRK $99. 
, STATEMENT LABELS 
S WAY. FOR THE 
ED LISTINGS OF THE 
RATHER THAN . $ 

BREAKPOINTS AT STATEMENT FUNCTIONS ARE NOT ALLOWED. ALSO THE 
DEBUGGER WILL NOT RECEIVE INFORMATION ABOUT $INSERT FILES, 
THE SOURCE COMMAND WILL NOT DO ALL THAT MIGHT BE DESIRED. 

SO THAT 

THE COMMAND LINE 

7 AS FOLLOWS: 
OPTIONS AFFECT THE SETTING OF B REGISTER BITS 4 AND 

-DE8UC-
-PROD 
-NODEBUG 

4 
1 
0 
0 

7 
1 
1 
0 
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2 WARNINGS AND ERRORS 

THE COMPILER DISTINGUISHES BETWEEN ERRORS AND WARNINGS, AND REPORTS 
EACH TOTAL WITH THE PROGRAM UNIT NAME AND THE COMPILER VERSION. IF 
THERE ARE WARNINGS, THE WARNING TOTAL APPEARS TO THE RIGHT OF THE 
COMPILER VERSION, IN THE FORM 

WHERE N 
N WARNINGCS] 

IS THE TOTAL WARNINGS AND THE DLURAL IS OPTIONAL. 

EACH WARNING IS REPORTED IN THE LISTING FILE IN A FORMAT SIMILAR TO 
AN EPROR, EXCEPT THAT WARNING - IS INSERTED FOLLOWING THE CONTEXT. 

NEW MESSAGES ARE 

DEBUG TURNS OFF OPT 
BOTH THE -DEBUG AND -OPT (OR -UNO OPTIONS WERE SELECTED. 
COMPILATION PROCEEDS AS IF THE OPTIMIZATION OPTION DID NOT 
APPEAR. 

NO DEBUG IN R MODE (WARNING) 
THE DEBUG OPTION WAS SELECTED 
OTHER THAN 
OCCURRED. 

64V. 
FOR A COMPILATION IN A MODE 

COMPILATION PROCEEDS AS IF NO -DEBUG 

NAME - VARIABLE NOT USED (WARNING) 
THE COMPILER'S ANALYSIS MAY UNCOVER INSTANCES OF A NAME 
DECLARED BUT NOT USED. SUCH VARIABLES ARE NOT ACCESSIBLE 
WHEN USING THE HIGHER LEVEL LANGUAGE DEBUGGER. 

NAME - NEVER GIVEN A VALUE (WARNING) 
LOCAL VARIABLES ARE CHECKED TO ENSURE THEY HAVE 
ASSIGNED TO THEM AT SOME POINT IN THE PROGRAM. 

HAD A VALUE 

NAME - PARAMETER IS SETTER (WARNING) 
THE USER IS REMINDED WHEN A VARIABLE INITIALIZED IN A DATA 
STATEMENT AND REMAINING CONSTANT COULD BE HANDLED MORE 
EFFICIENTLY WITH THE PARAMETER STATEMENT. 

THE LATTER THREE WARNINGS WILL 3E ISSUED ONLY WHEN -DEBUG IS 
SELECTED, AND EVEN THEN MAY NOT APPEAR IN EVERY 
CIRCUMSTANCE. Ir -A VARAIBLE IS DECLARED IN A SINSERT FILE 
USED, FOR EXAMPLE, THERE IS NO WARNING. 

APPLICABLE 
BUT NEVER 

FINALLY, 
PATH TO 

THE COMPILER 
STATEMENT". 

RECOVERS BETTER FROM THE ERROR i 
IF THE PROGRAM IS OTHERWISE 

:ONDITION "NO 
CORRECT, THE 

GENERATED CODE WILL EE EXECUTABLE. 
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3 STACK FRAME HEADER 

THE DEFAULT STACK FRAME HEADER SIZE IS 20 RATHER THAN THE OLD 10. 
THERE IS A NEW FORTRAN SPECIFICATION STATEMENT AVAILABLE WHEN -SPO IS 
SELECTED* TO OVERRIDE THE DEFAULT. ITS FORM IS: 

STACK HEADER <CONSTANT EXPRESSION> 
THE VALUE OF THE EXPRESSION MUST BE AN INTEGER BETWEEN 0 
THE STACK HEADER STATEMENT IS USEFUL ONLY FOR SPECIALIZED 
SYSTEM PROGRAMSt TO CONTROL THE SIZE OF THE STACK FRAME. 

AND 32767. 
OPERATING 

4 SHORTCALL CAPABILITY 

THE SYNTAX OF THE SHORTCALL SPECIFICATION STATEMENT IS CHANGED TO: 
SHORTCALL <REF>, <REF> ..,, <REF> 

WHERE EACH <REF> IS 
<EXTERNAL SYMBOL> C ( <CONSTANT EXPRESSION > H. _ ^ _ _ _ ^ 

THE VALUE OF THE EXPRESSION MUST BE AN INTEGER BETWEEN 0 AND 32767. 
IF ( <CONSTANT EXPRESSION> ) IS NOT SUPPLIED, THE DEFAULT VALUE IS 8. 
THE COMPILER RESERVES WORDS OF MEMORY FOR SHORTCALL TEMPORARIES EQUAL 
TO THE MAXIMUM OF THESE VALUES OVER ALL <REF>S IN SHORTCALL 
STATEMENTS. THIS SPACE IS RESERVED IMMEDIATELY AFTER THE STACK FRAME 
HEADER 0^ THE CURRENT PROGRAM UNIT, AND 3EF0RE ALL LOCAL STORAGE. 

MULTIPLE ARGUMENTS TO SHORTCALLED ENTRIES GENERATE CODE AS FOLLOWS: 

NO ARGUMENTS 
JSXB LB%+X»* 

1 ARGUMENT 
EAL ARG 
JSXB LB%+Xt* 

N ARGUMENTS (N > 
EAL ARG1 

1) 

STL 
EAL 
STL 

S B % + T 
ARG2 
S 3 % + T + 3 

< 
< 
: A L ARGN 
STL SB%+T+(N-1)*3 
^AL SB%+T 
JSXB LB%+X,* 

WHERE T IS THE OFFSET OF A TEMPORARY BLOCK IN THE STACK FRAME 
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5 ^TNOPT FUNCTIONALITY 

CTN FOR REV. 17 WILL INCLUDE THE FEATURES OF REV. 16 FTNQPT* NAMELY 
OPTIONS FOR DO LOOP OPTIMIZATION AND MODIFICATIONS TO GENERATE MORE 
EFFICIENT CODE "OR THE P550. 

"THERE ARE THREE OPTIMIZATION COMMAND LINE OPTIONS: 
-STDOPT STANDARD PRE-REV.16 OPTIMIZATION (DEFAULT) 
-UNCOPT PERcORM DO-LOOP OPTIMIZATION UNCONDITIONALLY 
-OPT PERFORM DO-LOOP OPTIMIZATION WHENEVER THE LOOP 

CONTAINS NO GO TO STATEMENTS 
THESE AFFECT B REGISTER BITS 5 AND 6 AS FOLLOWS: 

5 6 
-STDOPT 0 0 
-UNCODT 1 1 
-OPT 

-STCCPT AND -OPT ARE SAFE OPTIONS. 

6 TARS BEING HANDLED 

THE CONCORDANCE WILL BE ABLE TO LIST SOURCE LINE NUMBERS ABOVE 8191. 
(13971) 

THE INTRINSICS LS AND RS WHEN GIVEN A NEGATIVE SHIFT COUNT SHOULD 
HAVE NO EFFECT. THE COMPILER HAS BEEN INCONSISTENT IN THIS MATTER* 
PRODUCING IN-LINE CODE INCORRECTLY. THE DOCUMENTATION HAS BEEN IN 
ERROR. (25264) 

A STATEMENT FUNCTION NAME PASSED AS AN ACTUAL ARGUMENT WILL NO LONGER 
CAUSE THE COMPILER TO HANG IN V MODE COMPILATIONS. (25561) 

GENERALIZED SUBSCRIPTS: OFFSET IN AN ARRAY WAS SOMETIMES CALCULATED 
INCORRECTLY WHEN A CONSTANT IS rOLLOWED BY A - OPERATOR, E.G. 
ARRAY(5-I-J). (23673) 

WHEN THE DCLVAR OPTION IS USED» ONLY THE FIRST UNDECLARED VARIABLE IN 
A STATEMENT WAS FLAGGED AND OTHERS WERE IGNORED. (15361) 

7 SHORTCALL ^OR CONVERSION FUNCTIONS 

THE MEANS EXIST FOR V-MODE LIBRARY CONVERSION FUNCTIONS (WHICH 
NORMALLY PROCEDURE CALLED) TO BE INVOKED VIA SHORT CALL. 

ARE 
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CHANGES TO CX FOR REVISIONS 17.1 & 16.7 

DATE: 

TC: 

FROM : 

SUBJECT: CHANGES TO CX FOR REVISIONS 17.1 & 16.7 

°ErERE\'CE: 

ABSTRACT 

THE FOLLOWING CHANGES WERE MADE TO THE CX SEQUENTIAL JOB PROCESSOR rOR 
REVISIONS 16.7 & 17.1: 

CX CAN NOW RUN ON A SYSTEM THAT HAS AT LEAST 16 (DECIMAL) FILE UNITS 
AVAILABLE FOR USE (USING THE FILUNT CONFIGURATION DIRECTIVE). 

THE CX DROD COMMAND (CX -DN) HAS BEEN FIXED SO THAT WHEN IT IS ONLY 
GIVEN ONE DIGIT (EX.: "CX -D6")» IT WILL NO LONGER RETURN THE ERROR 
"?CAN»T - FILE DELETED FROM COMMAND MODE". 



CHANGES TO CX FOR REVISIONS 17.1 16,7 

ON A SYSTEM WHICH HAS BEEN CONFIGURED SO THAT THE HIGHEST AVAILABLE 
L M T NLMBER (NOT INCLUDING COMMAND OUTPUT) IS 16 DECIMAL OR MORE, CX 
WILL NOW SUCCESSFULLY RUN. PREVIOUSLY* IT WOULD ASSUME THAT IT COULD 
LSE UNIT 62 (TAR #20546), 

WHEN DROPPING A FILE (CX -DN)i CX COULD DELETE THE ENTRY AND THEN NOT 
FIND THE COMMAND FILE* DUE TO A FIX AT REV 
AND STATUS COMMANDS TO ACCEPT A SINGLE DIGIT 
"CX -S5"). THE PROBLEM WAS THAT CX USED THE 

16.1 THAT ALLOWED THE DROP 
JOB NUMBER ("CX -D6" OR 
TEXT IMMEDIATELY FOLLOWING 

THE n-C" 
DELETE* 

AS THE 
RESULTING 

LAST TWO 
IN "CX##6 ' 

CHARACTERS OF 
IN SINGLE-DIGIT 

THE FILE 
CASES. 

NAME "CX##NNn TO 

WHEN THIS OCCURRED, CX WOULD 
ITSELF WOULD BE SUCCESSFUL), 

REPORT A DROP ERROR 
AND WOULD NOT DELETE 

(ALTHOUGH 
THE COMMAND 

THE DROP 
FILE. 
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CHANGES TO CX FOR REV. 17.0 

DATE: APRIL 5, 1979 

TO: 

FROM: 

SLBJECT: CHANGES TO CX FOR REV. 17.0 

PEFEREKCE: 

ABSTRACT 

CX HAS UNDERGONE MINOR CHANGES FOR REVISION 17. THIS DOCUMENT 
DESCRIBES THOSE CHANGES AND IN ADDITION WARNS AGAINST RUNNING CX AND 
EITHER THE BATCH SUBSYSTEM OR THE SPOOL SUBSYSTEM SIMULTANEOUSLY FOR 
SECURITY REASONS 



CHANGES TO CX FOR REV. 17.0 

THE CHANGE FOR CX REVISION 17 IS THAT THE REVISION NUMBER IS TYPED OUT 
WHEN A CX DRCSRAM IS FIRST RUN* NOT WHEN IT EXITS. 

OK, CX -A 
CCX REV 17.03 

?CAN«T - JOB FILE EMPTY 

XAMPLE: 

OK, 

AT REVISION 16.1, THIS WOULD HAVE LOOKED AS FOLLOWS: 

OK, CX -A 

?CAN'T - JOB FILE EMPTY 

CCX REV 16.lj 
OK, 

THERE IS ALSO A CHANGE IN THE INSTALLATION OF CX. AT REVISION 16, THE 
-CRMAT OF THE CX DATABASE FILES WAS CHANGED, AND THE FILE NAMES WERE 
ALSO CHANGED TO MINIMIZE CONFLICTS. 

THE NAMES AT REVISION 15 OF THE CX DATABASE FILES WERE "JOBS*" AND 
"LSERS". AT REVISION 16, THESE BECAME "JOBS*T" AND "USER#S" 
RESPECTIVELY. 

EECAUSE THIS CHANGE WAS MACE, THE BUILD PROCEDURE FOR CX WOULD DELETE, 
rROM THE "CX***" UFD, THE OLD "JOBS*" AND "USERS" FILES, IN ADDITION TO 
ANOTHER OBSOLETE FILE NAMED "C_SCAN" (WHICH WAS USED TO START UP THE 
SLAVE PHANTOM, AND WAS REPLACED BY THE USE OF THE OPERATING SYSTEM 
SL5R0UTINE PHANTS) . 

THEN THE BUILD PROCEDURE RAN THE *INIT PROGRAM, WHICH CREATES NULL 
"JOBS*T" AND "USER#S" FILES. 

AT REVISION 17, HOWEVER, THESE PROCEDURES ARE NOT DONE, BECAUSE THE 
ECRMAT AND NAMES OF THE CX DATABASE FILES HAVE NOT CHANGED. THEREFORE, 
IT SHOULD EE POSSIELE TO INSTALL CX REVISION 17 OVER CX REVISION 16.1 
WITHOUT CLEARING OUT THE JOB DATA BASE. IN FACT, AS LONG AS THE CX 
MONITOR IS NOT ITSELF RUNNING, OTHER RUNNING CX JOBS SHOULD NOTICE NO 
"INFERENCE AND FINISH JUST AS IF A NEW INSTALL WAS NOT DONE. 

THIS, Q> COURSE, DEPENDS ON WHETHER OR NOT THE ACTUAL ."JOBS*T" AND 
"ISERHS" FILES ARE LEFT UNTOUCHED. 
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CHANGES TO CX FOR REV. 17.0 

HOWEVER* IF, FOR ANY REASON. AN INSTALLATION INSTALLS REVISION 17 
DIRECTLY PROM 
BE PERFORMED: 

A REVISION 15 SYSTEM, THEN THE FOLLOWING PROCEDURE SHOULD 

OK* AJ_TACH_CXi*i 
OK* QELET_E._C_SCAN /* 
OK, CELEIE_vJQBS* /* 
OK* DEL.EIE_ySER# /* 
OK* R£SUM£_iINII 
[CX REV 17. o : 
JCBS*T INITIALIZED. 
USER±JS INITIALIZED. 

IGNORE "NOT FOUND" ERROR. 
IGNORE "NOT FOUND" ERROR. 
IGNORE "NOT FOUND" ERROR. 

OK. 

AT THIS POINT* THE CX SU3SYSTEM IS READY FOR OPERATION VIA "PHANTOM 
CX***>PH GO" FROM A USER TERMINAL OR THE SYSTEM CONSOLE. 

THERE IS A 
REVISIONS* 

SECURITY ISSUE WITH RUNNING 
THE SECURITY ISSUE INVOLVED 

CX, HOWEVER 
RUNNING CX 

AT 
AND 

PREVIOUS 
THE SPOOL 

SUBSYSTEM AT THE 
TC THE NEW BATCH 

SAME TIME. 
SUBSYSTEM. 

AT REVISION 17, THIS CONFLICT IS EXTENDED 

THE PROBLEM MANIFESTS ITSELF AS FOLLOWS: BOTH SPOOL AND BATCH ALLOW 
OCERATCR-TO-PHANTOM COMMUNICATION* WHICH FOR SPOOL REFERS TO 
COMMUNICATION BETWEEN THE OPERATOR AND SPOOLER PHANTOMS, AND FOR BATCH 
THIS REFERS 
MONITOR. 

TO COMMUNICATION BETWEEN THE OPERATOR AND THE RUNNING BATCH 

THE SPCOL PROGRAM DETERMINES WHETHER OR NOT THE USER MAKING THE 
OPERATOR REQUEST HAS THE RIGHT TO DO THIS BY COMPARING THE USER NAMES 
OF THE USER AND THE RUNNING PHANTOM. GENERALLY, THIS USER NAME IS 
SYSTEM, BUT THIS IS NOT HARDWIRED. 

HOWEVER BATCH DETERMINES THE RIGHT OF THE USER MAKING THE REQUEST BY 
MAKING SURE THAT THE USER IS LOGGED 
rACT THAT THE BATCH MONITOR MUST 
WHICH AUTOMATICALLY CAUSES IT TO BE 

IN AS SYSTEM. THIS 
BE SPAWNED FROM THE 
LOGGED IN AS SYSTEM 

IS DUE TO THE 
SYSTEM CONSOLE, 

IN ADDITION, 
BATCH ALLOWS THE "OPERATOR" (USER LOGGED IN AS SYSTEM) TO PERFORM ALL 
OPERATIONS ON USER'S JOBS THAT USERS CAN, INCLUDING DISPLAYING STATUS* 
CANCELLING* ABORTING* AND RESTARTING JOBS. THE PRIVILEDGE TO "HOLD" 
AND "RELEASE" JOBS IS ONLY EXTENDED TO THE USER LOGGED IN AS SYSTEM. 

THE SECURITY PROBLEM THEREFORE ARISES WITH THE CX SUBSYSTEM, SINCE IT 
USUALLY RUNS UNDER THE LOGIN NAME OF SYSTEM. USERS CAN SUBMIT CX JOBS 
THAT PERFORM PRIVILEDC-ED OPERATIONS ON EITHER THE BATCH OR SPOOL 
SUBSYSTEM, BECAUSE USER JC3S IN CX RUN UNDER THE LOGIN NAME OF THE CX 
MONITOR (USUALLY "SYSTEM"), NOT THE USER'S LOGIN NAME. 
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CHANGES TO CX FOR REV. 17.C 

THEREFORE* UNLESS THE CX MONITOR IS LOGGED IN UNDER A USER-NAME OTHER 
THAN "SYSTEM"* 
ISSUE. 

RUNNING CX IN TANDEM WITH BATCH PRESENTS A SECURITY 

IT IS SUGGESTED THAT THE ADMINISTRATOR WHO DESIRES TO USE THE NEW BATCH 
SUBSYSTEM NOT RUN CX AT REVISION 17* AS CONVERSION HAS BEEN MADE AS 
EASY AS POSSIBLE FOR THE USERS (THEY HAVE NO NEED TO CHANGE THEIR 
COMMAND FILES TO RUN UNDER BATCH). 

IF, HOUEVER, AN INSTALLATION REQUIRES THE SIMULTANEOUS RUNNING OF BOTH 
CX AND BATCH 
PHANTOM UNDER A 
THE OPERATOR TO 

OR SPOOL* A POSSIBLE SOLUTION WOULD BE 
DIFFERENT LOGIN NAME (SUCH AS "CXUSER"). 
LOG INTO A TERMINAL UNDER THAT LOGIN NAME 

TO RUN THE CX 
THIS REQUIRES 
AND SPAWN THE 

CX PHANTOM BY HAND WHENEVER THE SYSTEM IS COLD-STARTED 
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STATUS 0^ TARS FOR THIS, REV 16.4 DBASIC: 

STATUS OF TARS FOR THIS, REV 16.4 DBASIC: 

12546^80582 - PRINT USING JUXTAPOSED ITEMS WHEN THE FIRST NUMERIC 
ITEM OVERFLOWED. FIXED. 

13717 

24728 

.NL. DID NOT RESET COLUMN COUNT IN ENTER S T A T E M E NJ_. f_I XEJ1 

STATEMENT NUMBER 0 WAS NOT SENSED AS AN ERROR. FIXED. 

15819 PRINT USING ROUNDING IS NOT CONSISTENT. MACHINE 
FLOATING ACCURACY IS THE PROBLEM HERE, BUT NOTE THAT 
THE ACTUAL COMPUTATION ACCURACY IS NOT AFFECTED BY THIS 
PROBLEM, WHICH IS DUE TO THE INPUT CONVERSION OF 
ASCII DIGITS TO FLOATING NUMBERS. A BETTER METHOD IS 
USED BY 3ASIC/VM AND FORTRAN, SO THESE PROBLEMS WILL 
NOT SHOW U D. 

80256,80469 - HALTS ARE ENCOUNTERED WHEN STRINGS ARE PASSED TO A FORTRAN 
PROGRAM. THE DOCUMENTATION IS WRONG, AND INDEED STRINGS 
ARE NOT ALLOWED TO BE PASSED TO A FORTRAN PROGRAM. 

22783 A 'FOR-NEXT UNMATCHING' ERROR WAS GENERATED WHEN IN FACT 
NO MISMATCH EXISTED. FIXED. 
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DOS CHANGES FOR REV. 16.8 

DATE: 

TC: 

FROM : 

SUBJECT: COS CHANGES FOR REV. 16.8 

REFERENCE: 

ABSTRACT 

PE-T-666 DESCRIBES DOS CHANGES FOR REVISION 16.8 



DOS CHANGES FOR REV. 16.8 

1 AUTOMATIC-STARTUP OF BOOT DISK 

CCS HAS BEEN MODIFIED TO PERFORM AN AUTOMATIC STARTUP OF THE DISK FROM 
MH1LH COS WAS_BQOTED« TJ±E^i^AG£_WhLL£H D-Q_S_RB.IUJS. Wh.E_N IT 1$ FIRST 
ROOTED HAS BEEN MODIFIED TO APPEAR IN THE FORM SHOWN IN THE FOLLOWING 
EXAMPLE: 

PRIMOS II REV. 16.8 07/02/79 (AT 170000) 
STARTING UP DISK 000460 

THIS CHANGE ELIMINATES THE NEED TO EXPLICITLY STARTUP THE BOOT DISK 
BEFORE ISSUING OTHER COMMANDS TO DOS. IF THE USER WISHES TO STARTUP A 
DIFFERENT PARTITION THAN THE BOOT DISK (E.G.* IF HE BOOTS DISK 460 BUT 
WANTS 10460 STARTED U P ) , HE CAN STILL ISSUE THE APPROPRIATE STARTUP 
COMMAND TO DOS. THIS CHANGE WILL WORK FOR ALL DISK TYPES CURRENTLY 
SUpPORTED BY DOS. 

ACDISK SVC 

A NEW SVC HAS BEEN ADDED TO DOS TO ALLOW A PROGRAM RUNNING UNDER DOS TO 
ADD ADDITIONAL FILE SYSTEM PARTITIONS. THE CALLING SEQUENCE IS AS 
SHOWN 

INTEGERS PDEV /•PHYSICAL DISK NUMBER 
INTEGER*2 
INTEGERS 

LDEV 
CODE 

/•LOGICAL DISK 
/•ERROR CODE 

NUM3ER 

CALL ADDISK (PDEV, LDEV, CODE) 

THF REGUESTED PDEV IS STARTED UP, AND ITS LDEV IS RETURNED. IF THE 
DCEV IS NOT A VALID PARTITION, A NON-ZERO CODE IS RETURNED AND THE PDEV 
IS NOT ADDED. THE SVC CODE FOR THE ADDISK CALL IS '1527. 

NCTE THAT THE ADDISK SVC IS NOT SUPPORTED BY A FORTRAN LIBRARY 
INTERLLDE. IN ADDITION, ITS FUNCTIONALITY IS NOT SUPPORTED UNDER 
PRIMOS. IT IS INTENDED FOR USE ONLY BY THE PRIMOS PRELOADER. 
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DATE: FEBRUARY 15, 1979 

SUBJECT: "CONCAT" COMMAND - CONCATENATE FILES FOR SPOOLING 

PF-ERENCE: NONE 

ABSTRACT 

THE FOLLOWING COMMAND WILL 
LIBRARY, CMCNCQ, AT REV. 17. 

BE ADDED TO 
THIS COMMAND, 

THE STANDARD COMMAND 
CONCAT, PERFORMS THE 

CUNCTICN 0^ 
FUNCTIONAL 
COMPATIBLE. 

THE EXPERIMENTAL 
AND HUMAN-FACTOR 

X.CONCAT COMMAND, BUT 
IMPROVEMENTS. CONCAT AND 

HAS SIGNIFICANT 
X.CONCAT ARE NOT 

THE COMPLETE DOCUMENTATION FOR CONCAT IS ATTACHED. PLEASE DIRECT 
COMMENTS ON THE SPECIFICATION OF THE COMMAND OR ITS DOCUMENTATION TO E. 
STANMYER OR G. KESSLER AS SOON AS POSSIBLE. 

THIS REVISION CORRECTS AN ERROR IN THE PREVIOUS DOCUMENT AND 
RF'LECTS A CHANGE IN ERROR HANDLING FOR THE INSERT COMMAND. 



STANDARD SYSTEM LIBRARY 
< CONCAT < COMMAND 12-18-78 < CONCAT < 

NAME: CONCAT 

PIPPOSE : 

THE COMMAND "CONCAT" IS USED TO COMBINE A NUMBER OF INPUT FILES 
INTO AN OUTPUT FILE SUITABLE FOR SPOOLING. VARIOUS OPTIONS ALLOW THE 
USER TO SDECIFY INPUT AND OUTPUT FILE UNITS, TITLE AND BANNER 
GENERATION AND SUPPRESSION, AND SO ON. IN ADDITION, CONCAT OPERATES IN 
A COMMAND MODE, READING ITS COMMANDS FROM THE TERMINAL OR A COMMAND 
ILE 

USAGE: 

CONCAT IS INVOKED FROM 
BE SPECIFIED ON THE COMMAND 

PRIMOS COMMAND LEVEL. VARIOUS OPTIONS CAN 
LINE AS EXPLAINED BELOW UNDER "INVOCATION". 

AFTER PROCESSING THE COMMAND LINE, CONCAT ENTERS ONE OF TWO MODES OF 
EXECUTION. IF -COMMAND IS SPECIFIED ON THE COMMAND LINE, COMMAND MODE 
IS ENTERED. IN THIS MODE COMMANDS MAY BE GIVEN TO CHANGE THE OPERATING 
ENVIRONMENT, FOR EXAMPLE RESETTING HEADERS, BANNERS AND PAGE NUMBERS. 
IF -COMMAND IS NOT SPECIFIED ON THE COMMAND LINE, INSERT MODE IS 
ENTERED AND CONCAT ACCEPTS A LIST OF INPUT FILES. SEE "MODES OF 
EXECUTION" BELOW FOR FURTHER EXPLAINATI ON. 

INVOCATION: 

CONCAT COUTFILE: [OPTIONS: 

OUTFILE IS THE OPTIONAL TREENAME SPECIFYING THE PATH TO THE OUTPUT 
"ILE. IF OUTFILE IS OMITTED, THE FILE OPEN ON THE OUTPUT 
UNIT IS USED INSTEAD. (THE DEFAULT OUTPUT UNIT IS UNIT 2 BUT 
CAN BE CHANGED WITH THE -OUNIT OPTION.) 

OPTIONS EXCEPT -BANNER, WHICH MUST BE LAST, ARE SELECTED IN ANY ORDER 
(FOLLOWING OUTFILE IF SPECIFIED) FROM THE FOLLOWING SET OF 
CONTROL ARGUMENTS. ALL OPTIONS CAN BE ABBREVIATED TO THREE 
LETTERS EXCEPT FOR -DELETE WHICH HAS NO ABBREVIATION. THEY 
FALL INTO VARIOUS CLASSES: 

FILE UNITS (-IUNIT, -OUNIT) 

OUTFILE VERIFICATION (-VERIFY, -OVERWRITE, -APPEND) 

OUTFILE FORMATTING (-HEADER, -BANNER, -NHEADER, -EJECT, 
-RESETP, NRESETP) 

OUTFILE DISPOSITION (-CLOSE, -OPEN, -TRUNCATE) 

INPUT FILE DELETION (-DELETE, -NDELETE) 
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ON THE COMMAND LINE THE FOLLOWING COMMAND ARGUMENTS ARE AVAILABLE: 

-IUNIT N 

-OUNIT N 

SPECIFIES THE UNIT ON WHICH THE INPUT FILES WILL SE 
OPENED. THE DEFAULT UNIT IS 1. 

SPECIFIES THE UNIT ON WHICH THE OUTPUT FILE WILL BE 
OPENED. THE DEFAULT UNIT IS 2. IF OUTFILE IS OMITTED 
FROM THE COMMAND LINE, THE FILE 0PEN ON UNIT N WILL BE 
USED FOR OUTPUT. 

-VERI'Y 
IF OUTFILE ALREADY EXISTS, CAUSES AN "OK TO MODIFY OLD" 
QUERY FOLLOWED BY AN "OVERWRITE OR APPEND" QUERY. THIS 
IS THE DEFAULT MODE. 

-OVERWRIT 
CAUSES OUTFILE TO BE OVERWRITTEN IF IT ALREADY EXISTS. 

-APPEND 
CAUSES OUTPUT TO BE APPENDED TO OUT FILE IF IT ALREADY 
EXISTS. 

-HEADER 
SPECIFIES TITLE GENERATION 
THIS IS THE DEFAULT. THE 
IS READ. IF IT IS A TITLE 

AND BANNER PAGE SUPPRESSION. 
FIRST LINE OF EACH INPUT FILE 
(BEGINS WITH OCTAL 1 IN THE 

LEFT BYTE), THEN THE LIME ONLY APPEARS AS THE TITLE FOR 
THE FILE. OTHERWISE THE LINE APPEARS BOTH AS THE TITLE 
LINE AND AS THE FIRST LINE OF THE FILE. 

•BANNER CBANNER_LINE3 
SDECIFIES TITLE AND BANNER PAGE GENERATION. MUST BE THE 

THE LINE. LAST OPTION ON 
BETWEEN INPUT 
LARGE CHARACTERS. THE 

BANNER PAGE IS INSERTED 
OF UP TO 14 
THE FIRST 

OF THESE LINES. 
ARE ACCEPTED. THE 
THE INPUT FILE TREENAME. 

LE5. IT CONTAINS TWO LINES 
BANNER_LINE SPECIFIES 

IT IS READ AS RAW TEXT SO THAT SPACES 
SECOND LINE IS THE LAST COMPONENT OF 

TITLES ARE GENERATED AS IN 
-HEADER MODE. THE BANNER PAGE HAS THE SAME TITLE AS THE 
ROUTINE FOLLOWING IT. IF THE OPTIONAL BANNER_LINE IS 
OMITTED, THEN THAT LINE OF THE BANNER WILL BE LE^T 
BLANK 

-NHEADER 
SUPPRESSES BOTH TITLE AND BANNER PAGE GENERATION. THE 
INPUT FILES ARE COPIED TO THE OUTPUT FILE WITHOUT 
MODIFICATION. 
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-EJECT 
GENERATES A PAGE EJECT BETWEEN INPUT FILES. 
TITLE AND BANNER PAGE GENERATION. 

SUPPRESSES 

-RESETP 
RESETS SPOOLER PAGE NUMBERING BETWEEN INPUT FILES. 

-NRESETP 
DOES NOI RESET SPOOLER PAGE NUM3ERING BETWEEN INPUT 
FILES. THIS IS THE DEFAULT. 

-CLOSE 

-OPEN 

TRUNCATES AND CLOSES OUTFILE ON EXIT. THIS IS THE 
DEFAULT. 

-TRUNCATE 

LEAVES OUTFILE 0°EN ON EXIT. NO TRUNCATION OF OUTFILE 
IS DONE. 

ON EXIT, TRUNCATES OUTFILE BUT LEAVES IT OPEN. 

-DELETE 

-NDELETE 

-INSERT 

DELETES INPUT FILE AFTER COPYING IT TO THE OUTPUT FILE. 
THIS OPTION HAS NO ABBREVIATION. 

DOES NOI DELETE INPUT FILE AFTER COPYING IT TO THE 
OUTPUT FILE. THIS IS THE DEFAULT. 

GOES DIRECTLY INTO INSERT MODE (PROMPT IS ':») AND 
ACCEPTS A LIST OF FILES TO BE INSERTED INTO THE OUTPUT 
FILE. IF NEITHER -INSERT NOR -COMMAND IS SPECIFIED ON 
THE COMMAND LINE -INSERT IS ASSUMED. 

-COMMANC 
GOES INTO COMMAND MODE (PROMPT IS »>•). 
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MCDES O c EXECUTION 

CCNCAT RUNS IN TWO MODES* COMMAND MODE AND INSERT MODE. WHEN 

XGNCAI STARTS RLlNNTiSlG IT TYPES OUT I! CONCAT REVXX.X" A N. D _ A JN.EJL LIKE* LF_ 
AN ERROR IS MADE IN THE CONCAT COMMAND LINE* CONCAT WILL ABORT. IF NO 
ERRORS WERE ENCOUNTERED AND -COMMAND WAS NOT SPECIFIED, INSERT MODE IS 
ENTERED AND A »:' CHARACTER WILL BE TYPED (THE PROMPT FOR INSERT MODE.) 
IF -COMMAND IS SPECIFIED ON THE COMMAND LINE, COMMAND MODE IS ENTERED 
AND A •>' PROMPT WILL BE TYPED. 

INSERT MODE 

-ILES TO BE CONCATENATED MAY BE ENTERED ONE 
ACCEPTED. ) 

PER LINE (TREENAMES 
APE ACCEPTED.) THE EXIT FROM INSERT MODE IS A BLANK OR NULL LINE. 
EXITING FROM INSERT MODE CAUSES CONCAT TO ENTER COMMAND MODE AND PROMPT 
WITH A *>' . . 

COMMAND MOD! 

COMMANDS ARE ENTERED ONE PER LINE. BLANK LINES ARE IGNORED. THE 
CHARACTERS »/*» CAUSE THE REST OF THE LINE TO BE IGNORED. THE EXIT 
FROM COMMAND MODE IS 'QUIT' WHICH EXITS FROM CONCAT. ALL COMMANDS MAY 
BE ABBREVIATED TO THREE LETTERS EXCEPT DELETE WHICH HAS NO ABBREVIATION 
AND QUIT WHICH MAY BE ABBREVIATED TO ONE LETTER. 

VARIOUS COMMANDS ARE RECOGNIZED IN COMMAND MODE. 
USED AS COMMAND LINE OPTIONS. THEY ARE: 

MOST CAN ALSO BE 

HEADER 
GENERATE TITLES BUT SUPPRESS BANNER PAGES 

BANNER C3ANNER_LINE3 
GENERATE BOTH BANNERS AND TITLES. BANNER_LINE IS THE FIRST 
LINE OF TnE BANNER. IF OMITTED THAT LINE IS LEFT BLANK. 

NHEADER 
SUPPRESS EOTH TITLES AND BANNER PAGES. 
WITHOUT CHANGE. 

FILES ARE COPIED 

!ECT 
GENERATE PAGE EJECT BETWEEN FILES. SUPPRESS BOTH TITLES AND 
BANNER PAGES. 

RESETS 
RESET SPOOLER PAGE NUMBERING BETWEEN INPUT FILES 
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NRESETP 
DO NOT RESET PAGE NUMBERING 

DELETE 
DELETE I\PUT FILES AFTER COPYING TO OUTPUT FILE. THIS OPTION 
HAS NO ABBREVIATION. 

NDELETE 
DO NOT DELETE INPUT FILES AFTER COPYING 

TITLE CNEW_TITLE] 
USE NEW_TITLE AS THE HEADER FOR THE NEXT INPUT FILE. IT IS 
READ AS RAW TEXT SO THAT SPACES ARE ACCEPTED. IF NEW_TITLE 
IS OMITTED THE FILE NAME IS USED. 

QUIT 
EXIT FROM CONCAT. THIS IS THE ONLY CLEAN WAY TO EXIT FROM 
CONCAT. THIS OPTION HAS A SINGLE LETTER ABBREVIATION. 

INSERT [FILE NAME LIST] 
IF FILE_NAME_LIST IS 
AND ACCEPT THE NAMES 
LINE. TO EXIT FROM 

OMITTED, CONCAT WILL GO INTO INSERT MODE 
OF THE FILES TO BE CONCATENATED ONE PER 
INSERT MODE, A BLANK OR NULL LINE MAY BE 

ENTERED. IF FILE_NAME_LI ST IS SPECIFIED, THE FILES IN THE 
LIST ARE CONCATENATED INTO THE OUTPUT FILE WITHOUT ENTERING 
INSERT MODE. IF AN ERROR IS MADE IN THE LINE, THE REST OF 
THE LINE AFTER THE ERROR IS IGNORED. UP TO FORTY FILES MAY 
BE SPECIFIED ON ONE LINE, SEPARATED 3Y SPACES OR COMMAS. 
TREENAMES WITH IMBEDDED SPACES MUST BE ENCLOSED IN QUOTES 
(WHEN PASSWORDS ARE NEEDED.) 
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CEFAULTS: 

THE DEFAULT OPTIONS FOR COMCAT ARE! 

• I U N I T 1 
•OUNIT 2 
•HEADER 
•NRESETP 
•NCELETE 
•VERIFY ( I F OUTFILE IS PROVIDED) 

-CLOSE ( I F OUTFILE IS PROVIDED) 
-OVERWRITE ( I F OUTFILE IS OMITTED) 
-OPEN ( I F OUTFILE IS OMITTED) 
- INSERT 

(END) 
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FORTRAN LIBRARIES FOR R E V . 17.0 

DATE APRIL S, 1979 

TO: 

F R 0 W : 

SU3JECT : FORTRAN L I B R A R I E S FOR REV. 17.0 

R E F E R E N C E : 

ABSTRACT 

THIS DOCUMENT COVERS THREE AREAS OF INTEREST TO FORTRAN LIBRARY USERS 

1 . NEW FORTRAN LIBRARY R O U T I N E S . 

2. HODIFIED FORTRAN LIBRARY R O U T I N E S . 

3. REORGANIZATION OF THE V-flODE FORTRAN LIBARAY. 



FORTRAN LIBRARIES FOR REV. 17.0 

1. NEW FORTRAN LIBRARY ROUTINES 

ALL NEW ROUTINES FOR REV. 17.0 ARE DIR E C T- FN TR ANC E PRIMOS CALLS, 
AVAILABLE IN V-MODE ONLY. THEY ARE SIMPLY LISTED H E R E — F O R COMPLETE 
DOCUMENTATION SEE , PRIMOS FOR REV. 17. THE NEW CALLS ARE MKONUS, 
RVDNUS, SI6NL$> MKONSF, RVONSF, SGNLJF, MKLBSF, CNS1GS, COMLVS, CMLVSE, 
CLSGET, TTYSRS, AND GPATHS. 

^r_!jQDIfIED_FQRTRAN_LIBRARI_ROUIINES 

NEd FUNCTIONALITY: 

R3P0FH THE SHARED LIBRARY POINTER FAULT HANDLER HAS BEEN MODIFIED TO 
USE A NEW INTERFACE TO REV. 17 PRIMOS. NOTE THAT REV. 15 OR 16 
SHARED LIBRARIES WILL NOT WORK WITH REV. 17 PRIMOS AND REV. 17 
SHARED LIBRARIES WILL NOT WORK WITH PRE-PEV. 17 VERSIONS OF 
PRIMOS. 

MAIN THE SHARED LIBRARY INSTALLER PROGRAM ALSO HAS A 
TO REV. 17 PRIMOS. 

NEW INTERFACE 

FSI0 THF FORTRAN READ/WR I TE/ENCODE/DECODE 
BEEN UPDATFD: 

STATEMENT PROCESSOR HAS 

1) IT NOW WORKS WITH DBG, THE HIGH LEVEL LANGUAGE DEBUGGER. 
SINGLE STEPPING AND VALUE TRACING MAY CAUSE A "FORMAT 
ERROR" IF DBG IS USED WITH A PRE-REV. 17 FilO. 

2) THE SPSS VARIANT OF F$IO, S$IO, HAS BEEN MERGED INTO F$IO 
AS A CONDITIONAL ASSEMBLY PARAMETER. "PMA F$IO 2/0" GIVES 
A NORMAL FSIO, WHILE "2/1" GIVES THE SPSS VERSION. 

FSTOBF THE FORTRAN I/O BUFFER HAS BEEN INCREASED IN SI7E TO 128 WORDS 
IN THE R-MODE (TAR24779, REV. 16.1) AND NON-SHARED V-MODE 
(REV. 15.Q) LIBRARIES, AND 6K WORDS IN THE SHARED V-MODE 
LIBRARY (REV. 1 6 . 1 ) . 

F$HT THE FORTRAN STOP/PAUSE STATEMENT PROCESSOR NOW SIGNALS "STOPS" 
AND "PAUSFi" AFTER PRINTING THE APPROPRIATE MESSAGE. THESE 
CONDITIONS ARE CAUGHT BY THE DEBUGGER. 

SLEEPS THE R-MODE VERSION OF THIS ROUTINE IS MOW SMALLER, AS SPhCIAL 
CODE REQUIRED FOR P300 SUPPORT HAS BEEN REMOVED. 

TSRCS* HAS BEEN MADE A DIRECT-ENTRANCE CALL INTO PRIMPS FOR V-MODE. 
BOTH THE V-MODE AND R-MODE VERSIONS NOW SUPPORT UP TO 62 
LOGICAL DISKS. 
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FORTRAN LIBRARIES FOR REV. 17.0 

PUGS FIXED: 

F$LT7x THE FORTRAN LEFT AND RIGHT TRUNCATE ROUTINES FOR LONG INTEGERS 
FSRT7X NOW GIVE VALID RESULTS FOR CALLS WHOSE SECOND ARGUMENT IS 0 MOD 

16. (TAR1G548, REV. 16.1) 

F$IO THE FORTRAN READ/WR ITE/ENCODE/DECODE STATEMENT PROCESSOR NOW: 

1) WILL NOT LOOP TRYING TO DECODE A 
INSTEAD TAKE THE ERROR RETURN IF 

BLANK FIELD. IT WILL 
ONE IS PROVIDED, OR GIVE 

THE "FORMAT/DATA MISMATCH" ERROR 
RETURN. (TAR15360, REV. 16.1) 

IF THERE IS NO ERROR 

2) USES THE SCALE FACTOR PROPERLY 
REV . 16.1 ) 

ON INPUT. (TAR80595, 

3) WILL READ AN "E" FORMAT CONSTANT C 
THE " F M , SUCH AS "1.2E 7", AS A SI 
REV. 16.1) 

ONTAINING BLANKS AFTER 
NGLE NUMBER. (TAR13536, 

4) CORRECTLY PROCFSSES FREE FORMAT INP 
IN V-MODE. R-MODE F$IO HAS NOT YET 

UT OF COMPLEX CONSTANTS 
BEEN FIXED AND REQUIRES 

A BLANK FOLLOWING BOTH THE REAL 
"11+2)" MUST BE INPUT AS "(1 ,2 ) " . 

AND IMAGINARY PARTS, EG 
(REV. 17.0) 

SETSIZ 1) NO LONGER BOMBS OUT PROGRAMS WHOSE 
8'S OR 9•S. (T A R 1 5 4 51 , REV. 15.4, 

COMMAND LINES CONTAIN 
16.1 ) 

2) WILL NEVER GO INTO A LOOP UNDER PRIMOS II IN 32R MODE 
(REV. 15.5, 16.4, 17.0) 

TSRC$$ NOW WORKS PROPERLY WITH KSGETU. (REV. 

DS3R$X MINOR BUGS IN THESE SHORT-CALLED SCIENT 

16.2) 

1FIC FUNCTIONS HAVE BEEN 
DLOG$X 
DEXPSX 

FIXED. (REV. 17.0) 

ERRST$ NO LONGER USES THE LIST COMMON BLOCK IN V-MODE (REV. 17.0) 

3 i_REORGANIZATI0N_0£_THF_yrMODE_F0RIRAN_LI 

THE V-MODE FORTRAN LIBRARY SOURCES HAVE 3EEN REORGANIZED TO MAKE 
INDIVIDUAL ROUTINES EASIER TO FIND AND THE LIBRARIES EASIER TO BUILD. 
THE DIRECTORIES FLIB1V, FLIB2V, FLIB3V, FLIB4V, FLIB6V, FLIB7V, TYPRSV, 
DOSPKV, IOCSV, AND VDSPKS HAVE BEEN ELIMINATED, ALONG WITH THE FILES 
C_VFTL, C_VLIB, AND BT1I0B IN DTD LIP. A TFw DIRECTORY HAS BEEN 
CREATED CALLED VFTNLIB WHICH CONTAINS THE SUB-DIRECTORY SOURCES AND THE 
FILE C_VFTNLIB. SUB-DIRECTORIES BINARIES, LIB, AND SYSTEM WILL ALSO BE 
CREATED DURING THE LIBRARY BUILD PROCESS AND DELETED AFTER THE NEW 
LI3RARIES ARE INSTALLED ON THE SYSTEM UFD'S. 

TO REBUILD AND INSTALL THE V-MODE FORTRAN LIBRARIES, SIMPLY S~AT 
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FORTRAN LIBRARIES FOR REV. 17.0 

O VFTNLIB>C VfTNLIB" THIS COMMAND FILE INVOKES SEVERAL SUBSIDIARY 
COMMAND FILES ON THE SUB-UFD SOURCFS: C_COtfPILE CREATES THE SUB-UFD 
BINARIES AND COMPILES ALL THE SOURCE MODULES INTO THIS SUB-UFD. 
C.^PFTNLS CREATES THE NON-SHARED V-MODE LIBRARY ON SUB-UFD LIB; 
C_PFTNL8 CREATES THE SHARED V-MODE LIBRARY ON SUB-UFD LIB, THE SUB-UFD 
SYSTEM, AND THE SHARED SEGMENT FILES ON THAT SUB-UFD; C_INSTALL COPIES 
THE CREATED FILES FROM THEIR RESPECTIVE SUB-UFD'S TO THE~SYSTEM UFD OF 
THE SAME NAME. C_INSTALL WILL NEED TO BE MODIFIED IF THE UFD'S 
SYSTEM ARE PASSWORDED. 

LIB OR 

BESIDES THE SUBSIDIARY COMMAND FILES, SUB-UFD SOURCES CONTAINS ALL THE 
LI3RARY SOURCES AND THE FILE ENTRY_POINT_DIRECTORY . THIS FILE IS AN 
INDEX OF SOURCES FILE NAMES SORTED RY"ENTRY POINT (SUBROUTINE) NAMES. 
F03 EXAMPLE, IT INDICATES THAT THE SUBROUTINE CSM13 IS CONTAINED IN THE 
SOJRCE FILE VCSM05. 

A MEW FILE HAS BEEN ADDED TO THE UFD LIB. TTTF FILE M^SFTN IS A MAP 5 T 
THE SHARED PORTION OF THE FORTRAN LIBRARY, PRESENTLY IN SEGMENT 2014. 
IF A PROGRAM DIES IN THIS SEGMENT, CONSULTING THIS MAP WILL TELL THE 
USER THE ROUTINE IN WHICH IT DIED 
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SUBJECT: LABEL COMMAND 

LABEL INITIALIZES MAGNETIC TAPES JUST AS '-1AKE INITIALIZES DISKS. 
LA?EL WRITES EITHER IBM (9-TRACK EBCDIC OR 7-TRACK BCD) OR ANSI 
(9-TRACK ASCII) LEVEL 1 VOLUME LABELS FOLLOWED BY DUMMY HDR1 AND EQF1 
LABELS. LABEL CAN ALSO BE USED TO READ EXISTING VOL1 AND HDR1 LABELS. 
ANSI LABELS ARE WRITTEN IN ACCORDANCE WITH THE AMERICAN NATIONAL 
STANDARDS INSTITUTE STANDARD ANSI_X3.27-1978. IBM LABELS ARE.WRITTEN 
IN ACCORDANCE WITH IBM'S SPECIFICATIONS <IBM_MANUAL_GC28-6680^5). ANY 
NON-STANDARD LABELS SUCH AS 7-TRACK A SC I I~"OR~US ER-D E F IN E D~L ABELS CANNOT 
BE READ OR WRITTEN. 

TO READ EXISTING LABELS TYPE THE COMMAND: 

LABEL MTN [-TYPE TYPE! 

TO WRITE LABELS TYPE THE COMMAND: 

LA3EL MTN [-TYPF TYPE3 -VOLID VOLUMEID [-OWNER OWNER] [-ACCESS ACCESS] 

MTN IS THE TAPE DRIVF WHERE THE TAPE TO BE LABELLED IS 
LOCATED. N IS A NUMBER BETWEEN 0 AND 7. THIS KEYWORD IS 
REQUIRED AND MUST BE THE FIRST ON THE COMMAND LINF. 

TY°E IS THE TYPE OF LABEL DESIRED: 
-TYPE A = 9-TRACK ASCII (ANSI) (THIS IS THE DEFAULT) 
TYPE B = 7-TRACK BCD (IBM) 
TYPE E = 9-TRACK EBCDIC (IBM) 

VOLUME-ID IS A 1-6 CHARACTER STRING WHICH UNIQUELY IDENTIFIES THIS 
TAPE REEL. IF LESS THAN 6 CHARACTERS ARE SPECIFIED, THEY 
ARE BLANK-PADDED ON THE RIGHT. THE KEYWORDS "-VOLUME" OR 
"-VOL." MAY BE SUBSTITUTED FOR THE KEYWORD VOLID". 

OWN ER IS 1-14 CHARACTERS LONG FOR ANSI LABELS, 1-10 CHARACTERS 
LONG FOR IBM LABELS. IF LESS THAN H (OR 10) CHARACTERS 
IS SPECIFIED, THEY ARE BLANK-PADDED ON THE RIGHT. IF THIS 
K FYWORD IS OMITTED, THE DEFAULT IS THE USER'S LOGIN NAME. 
THE KEYWORD "-OWN" 
"-OWNER". 

MAY BE SUBSTITUTED FOR THE KEYWORD 

ACC ESS IS A SINGLE CHARACTER DEFINING ACCESS TO THIS TAPE. 
ACCESS IN NOT USED BY PRIME SOFTWARE BUT IS INCLUDED FOR 
COMPLETENESS. IF IT IS OMITTED, IT IS LEFT BLANK ON ANSI 
LABELS. ACCESS IS IGNORED FOR IBM LABELS. 
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IMPROPFR USF OF THE LABEL COMMAND CAUSES AN ERROR MESSAGE TO BE 
PRINTED. THESE ERRORS ARE THE RESULT OF BAD SYNTAX IN THE LABEL 
COMMAND ITSELF OR A SYSTEM MAGNETIC TAPE I/O ERROR. 

SYNTAX_ERRORS 

***DUPLICATE KEYWORD DFTECTED 
1. THE SAME KEYWORD WAS TYPED i^ORE THAN ONCE 

***INVALID TAPE UNIT SPECIFIED 
2. SOMETHING OTHER THAN MTO-MT? WAS TYPED 

***VOUJMF ID SPECIFIED IS TOO LONG 
3. THE VOLUME ID CANNOT BE LONGER THAN 6 CHARACTERS 

***OWNER ID SPECIFIED IS TOO LONG 
4. THE OWNER ID CANNOT BE LONGER THAN 14 CHARACTERS 

***INVALID LABEL TYPE SPECIFIED 
5. LABEL TYPE «?UST BE ONE OF THE CHARACTERS "A", " E " , OR "B" 

***NO MAGNETIC TAPE UNIT SPECIFIED 
6. A MAGNETIC TAPE UNIT IS REQUIRED 

***VOLU«E ID WAS NOT SPECIFIED 
7. WHEN WRITING LABELS, A VOLUME ID IS REQUIRED 

***OWN£R ID SPFCIFIED IS TOO LONG FOR TYPES B OR E 
8. THE OWNER ID FOR IBM LABELS CANNOT BE LONGER THAN 10 CHARACTERS 

**»UNABLE TO WRITE TAPE LABEL ON THIS TAPE 
9. A MAG TAPE WRITE ERROR OCCURRED K THE LABEL WAS NOT WRITTEN 

***UNABLE TO READ TAPF LABEL ON THIS TAPE 
10. A MAG TAPE READ ERROR OCCURRED R THE LABEL WAS NOT READ 

***L6BFL OPERATION ABORTED 
11. ERROR 9,10,12, OR 14 OCCURRED AND LABEL ABORTS 

***LABEL READ WAS NOT TYPE X 
12. THE LABEL READ WAS NOT OF THE TYPE SPECIFIED 

***ACCESS IGNORED FOR IBM LABELS (WARNING ONLY) 
13. THIS IS A WARNING ONLY - PROCESSING CONTINUES 

***V0L1 LABEL ALREADY EXISTS 
TV. ANSI STANDARDS PROHIBIT THE RE-WRITING OF V0L1 LABELS 

UNRECOGNIZED KEYWORD. STRING (CMDLSA) 
15. AN INVALID KEYWORD (STRING) APPEARED ON THE COMMAND LINE 
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SYSTEM ERRORS 

MTN NOT ASSIGNED 
SUBR EOF 
SUBR EOT 

USE COMMAND AS MTN 
END-OF-F .TLE ON THE 
E N D - O F - T A P E 

BEFORE THE LABEL 
MAGNETIC TAPE 

COMMAND 

SUBR MTNO 
SUBR PERR 
SUBR HERR 

THE TAPE DRIVE IS NOT OPERATIONAL 
PARITY ERROR ON THE TAPE DRIVE 
TAPE DRIVE HARDWARE ERROR 

SUBR BADC LABEL IMPROPERLY CALLED MAG TAPE SUBROUTINES 

(IM THE ABOVE ERRORS, SUBR IS THE NAME OF THE *iAG TAPE SUBROUTINE WHICH 
REPORTED THE ERROR. SEE PDR-3106 REFERENCE GUIDE SOFTWARE LIBRARY FOR 
MORE INFORMATION REGARDING THESE ERRORS). 

IF LABEL SUCCESSFULY WRITES A LABFL, THE MESSAGE "TAPE LABEL WAS 
WRITTEN SUCCESSFULLY" IS DISPLAYED. ON READ OPERATIONS, LABEL PRINTS 
OUT THF VOLUME & OWNER IDS, CREATION DATE, ACCESS (ANSI TAPES O N L Y ) , & 
OTHER INFORMATION. 

THE COMMAND "LABEL -HELP" CAUSES LABEL TO PRINT OUT A DESCRIPTION 
OF THE COMMAND SIMILAR TO THAT FOUND IN THIS DOCUMENT 

THE 
FOR A COMPLETE DESCRIPTION OF TAPE LABELS AND THEIR USE, REFER TO 
IBM PUBLICATION GC28-6680, "OS TAPE LABELS" AND THE ANSI 

PUBLICATION X3.27-1969, "AMERICAN 
LA3ELS FOR INFORMATION INTERCHANGE' 

NATIONAL STANDARD MAGNETIC TAPE 
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REV 1 7 . 1 DOCUMENTATION - LATE 

RFV 1 7 . 1 DOCUMENTATION - LATE 

TAR 3 1 7 6 7 - LATE ACCEPTED UNREASONABLE I N P U T (SUCH AS , 9 9 9 9 » ) 

THE FOLLDWNG ENHANCEMENTS WERE ALSO MADE: 

1 . LATE USES SLEEPS I N S T E A D OF RECYCL 
2 . BETTER ERROR CHECKING OF I N P U T 
3 . D ISPLAYS A REV# 
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MAGNET FOR REVS. 17.1, 16.6 AND 15.6 

DATE: 

TO: 

FROM: 

SUBJECT MAGNET FOR REVS. 17.1, 16.6 AND 15.6 

REFERENCE 

ABSTRACT 

THIS DOCUMENT LISTS THE CHANGES TO THE MAGNETIC TAPE UTILITY PROGRAM, 
MAGNET, FOR REVS. 17.1, 16.6 AND 15.6. 



MAGNET FOR REVS. 17.1, 16.6 AND 15.6 

THE FOLLOWING FEATURES HAVE BEEN ADDED TO MAGNET: 

1. SUPPORTS UPPER AND LOWER CASE IMPUT FROM THE USER'S TERMINAL AND 

2. SUPPORTS TREE-NAMES FOR IMPUT AND OUTPUT FILES. 

THE FOLLOWING BUGS HAVF BEEN FIXED: 

1. RECORD LINE NUMBERS ARE NOW RECORDED AS INTEGER*4 TO PREVENT 
WRAP-AROUND PROBLEMS IN LARGE FILES. 

THE FOLLOWING INTERNAL IMPROVEMENTS HAVE BEEN INSTITUTED: 

1. CALLS TO THE OBSOLETE ROUTINE AYENAY HAVE 3EEN REPLACED WITH APPLIB 
CALLS TO YSNOSA, 

2. T$MT CALLS NOW WAIT ON THE SEMAPHORE INSTEAD OF THE USER'S 
TIME-SLICE AND 

~T. THE INSERT FILE FMTCOM HAS BEEN MERGED WITH THE INSERT FILE MTUCOM. 

PAGE 
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vi A G N E T - BUGS FIXED IN 17.1 

1AGNET - BUGS FIXED IN 17.1 

TAR-22634 - LOWER CASE INPUT NOW ACCEPTED 
TAR-15346 - SHORT INTEGER PROBLEM FIXED 
TAR-15535 - ODD LENGTH RECORD PROBLEM FIXED 
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SUBJECT- MAGSAV AND MAGRST FOR REV. 17 

SUBJECT- MAGSAV AND MAGRST FOR REV. 17 

THE FOLLOWING RUGS HAVE BEEN FIXED. 

1. MAGRST NOW HANDLES THE CONDITION THAT 'A NON DATE RECORD FQLLWOS A UFD 
TREE NAME RECORD' 

2. MAGRST WILL PRINT AN ERROR MESSAGE AND PAUSE WMEN A DISK FULL 
CONDITION OCCURS. (TAR 11969) 

3. MAGRST WILL PRINT THF PATHNAME OF THE FILE AT THE TIME A 'UNEXPECTED EOF 
CONDITION OCCURS. 

4. MAGRST WILL NOW SET THE READ/WRITE LOCK CORRECTLY. (TAR 10554) 

5. THE -LONG OPTION HAS BEEN REMOVED FROM THE USAGE LINE. (TAR 2-2300) 

THE FOLLOWING RUGS HAVE BEEN FIXED IN MAGSAV 

1. MAGSAV WILL SAVE A UFD WHICH HAS READ ONLY PERMISSION TO THE 
NON-OWNER AND FILES WITHIN THAT UFD WHICH PERMIT READ ACCESS TO THE 
NON-OWNER. PASSWORDS FOR THE SAVED UFD ARE SFT TO NULL. 

2. WHEN THE PROGRAM ASKS FOR A NEW TAPE, THE PROGRAM NOW CHECKS 
TO SEE IF THE NEW TAPE IS AT THE LOAD POINT. IF NOT, AND THE TAPE 
IS THF SECOND PHYSICAL REEL OF A LOGICAL TAPE, THE PROGRAM WILL 
QUERV THE USER TO SEE IF HE WANTS THE TAPE TO BE REWOUND. IF 
THE ANSWER IS 'YES', THE TAPE WILL BE. REWOUND. IF THE ANSWER IS 'NO 1, 
THE PROGRAM WILL ASK FOR A NEW TAPE UNIT. 
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M O D I F I C A T I O N S TO RUNOFF 

D A T E : 

TO: 

FROM: 

SUBJECT MODIFICATIONS TO RUNOFF 

REFERENCE 

ABSTRACT 

THIS DOCUMENT 
15.6. ALL OF 
16.6, AND ARE 

LISTS THE CHANGES THAT HAVE BEEN MADE TO 
THESE BUG FIXES HAVE BEEN MADE TO RUNOFF 
ALSO DOCUMENTED IN EARLIER UPDATES OF THIS 

RUNOFF FOR REV 
REV 16.4 OR 

PET. 



MODIFICATIONS TO RUNOFF 

THE FOLLOWING CHANGES HAVE BEEN WADE IN RUNOFF FOR REV 15.6 

1) RBAR HAS BEEN 
PRINT AN EXTRA 

MODIFIED AN'D WILL NOW WORK CORRECTLY. RUNOFF USED TO 
RBAR IF THE RBAR OFF COINCIDED WITH THE BEGINNING OF A 

NEW OUTPUT LINE. (TAR 11200) RUNOFF DID NOT ALLOW REVISION BARS TO BE 
PRINTED ON BLANK LINES IN THE MIDDLE OF A REVISED BLOCK OF TEXT. BY 
TURNING THE REVISION BAR ON WITH ".RBAR ALL", BLANK LINES WILL NOW GET 
THE RBAP. 

2) ADJUST MODE D I D NOT ALWAYS ADJUST QUITE RIGHT WHEN D E A L I N G WITH 
UNDERLINED 
CORRECTED. 

TEXT THAT ALSO INCLUDED PHANTOM HYPHENS THIS HAS BEEN 

3) USING A PHANTOM HYPHEN IN A DECIMAL HEADING WHEN GENERATING A TABLE 
OF CONTENTS NO LONGER SAVES A SPACE FOR THE HYPHEN WHEN FILLING THE 
TA3LF OF CONTENTS LINE WITH PERIODS BEFORE THE NUMBER. THIS MEANS THE 
PAGE NUMBERS WILL BE CORRECTLY LINED UP. 

A) IF A BREAK HAPPENED TO COINCIDE WITH THE LEFT MARGIN AFTER A HANGING 
INDENT THE BREAK DID NOT TAKE EFFECT THIS HAS BEEN CORRECTED. 

5) WHEN A .SM COMMAND HAPPENFD TO COINCIDE WITH A PAGE EJECT OCCURRING 
BECAUSE OF A PREVIOUS COMMAND, THE NEW SIDE MARGINS DID NOT ACTUALLY 
TA<E EFFECT UNTIL THE NEXT PAGE. THIS HAS BEEN CORRECTED. OTHER 
COMMANDS THAT CAUSE A POSSIBLE BREAK AND EJECT TO SET UP A NEW PAGE 
ENVIRONMENT WILL ALSO NOW TAKE EFFECT 
THAN POSSIBLY WAITING AN EXTRA PAGE. 

ON THE APPROPRIATE 
(TAR 24 9S0) 

PAGE RATHER 

6) IF THE COMMAND ERRGO HAS BEEN GIVEN AND ERRORS DO OCCUR, RUNOFF WILL 
NO*/ EXIT NORMALLY SO THAT COMMAND OR PHANTOM FILES WILL CONTINUE TO 
RUN. THE ERRORS ARE STILL FLAGGED. 

7) ILLEGAL 
NUMBER AND 

AND UNRFCOGNIZED COMMAND MESSAGES WILL NOW LIST THE LINE 
FILE IN WHICH THE ERROR WAS FOUND. OTHER ERRORS WILL ALSO 

NOW GIVE" THE NAME CF THF FILE THAT CAUSED THE ERROR. 

8) RUNOFF ALWAYS USED THE DEFAULT ERASE AND KILL CHARACTERS OR AND 
EVEN IF THE USER 
NO^ USE THE USER'S 
20194, 23668) 

HAD RESET THESE TO BE OTHER CHARACTERS. RUNOFF WILL 
ERASE AND KILL CHARACTERS IN COMMAND MODE. (TARS 

9) IF A DECIMAL HEADER GOT PUSHED TO THE TOP OF A PAGE BECAUSE OF NOT 
BEING ALLOWED TO LEAVE WIDOWS ON THE BOTTOM OF THE PREVIOUS PAGE AND A 
FLOAT FILE 
POSSIBILITY 
FILE BEFORE 

HAD BEEN ENTERED SOMETIME PREVIOUSLY, THERE WAS THE 
OF GETTING PART OR ALL OF THE HEADER FOLLOWED BY THE FLOAT 
GFTTING THE TEXT THAT BELONGED WITH THE HEADER. THIS HAS 

BEEN CORRECTED BY CHECKING IF A FLOAT SHOULD START AFTER THE NEED, 
BEFORE PUTTING THE HEADER IN THE OUTPUT FILE. IF FSTART IS TRUE WE 
BACK UP THE INPUT FILE ONE LINE, BY THE SUBROUTINE BACKUP, DO THE FLOAT 
FILE AND COME 
THE PROBLEM AND 

BACK AND RE-READ THE DECIMAL HEADER COMMAND THAT CAUSED 
RE-DO IT. (TAR 23222) 

TD1 .DL DID NOT WORK IF YOU HAPPENED TO DO A DLEVEL TO THE FIRST TIME 

PAGE 



MODIFICATIONS TO RUNOFF 

AT THAT LEVEL DL LEAVES THE USER AT THE TEXT MARGIN FOR THE 
SPECIF1FD LEVEL. THE .ON COMMAND CHECKS IF THIS IS THE FIRST TIME AT 
THAT LEVEL AND IF IT IS, DOES NOT DO AN UNDENT TO THE HEADING MARGIN. 
SINCE FUTURE DECIMALIZATION COMMANDS ONLY DO RELATIVE AND NOT ABSOLUTE 
INDENTS THE 
TEXT INDENT. 
TO THE LEVEL 

MARGINS ARE OFF THEREAFTER BY THE AMOUNT OF THAT LEVEL'S 
ADDING A FLAG TDL TO SAY WHEN IT WAS A .DL THAT GOT YOU 

THE UNDENT WILL HAPPEN ANYWAY IF YOU ARE AT THE TOP NUMBER 
FOR THE LEVEL AND GOT THERE BY A D (TAR 23221 ) 

11) RUNOFF HAS BEEN MODIFIED TO ACCFPT TREENAMES UP TO 80 CHARACTERS IN 
LEMGTH FOR .INSERT FILES. (TAR 12603) 

12) WHEN PROCESSING THE .//// COMMAND FOR APPORTIONING TEXT ACROSS A 
LIME, RUNOFF OCCASIONALLY BLANKED OUT ANYTHING THAT MIGHT HAVE BEEN IN 
THE FIRST COLUMN IF THE APPORTIONED TEXT BELONGED IN A LATER COLUMN 
WHEN WORKING WITH MULTIPLE COLUMNS. (TAR 2280?) 

13) USING .+ OR ,> WITHOUT FOLLOWING TEXT TO CREATE A BLANK LINE CAUSED 
RUNOFF TO PRINT TWO LINE FEEDS WHEN SENDING OUTPUT TO THE TERMINAL. 
BECAUSE THE TWO NEWLINES WERE PUT IN THE SAME WORD, THIS 
UP WHEN THE OUTPUT WAS SENT TO A FILE AND SPOOLED. THE 
WERE NOT COUNTED AS FAR AS RUNOFF PAGES WERE CONCERNED 

DID NOT SHOW 
EXTRA LINES 
EITHER WHICH 

CAJSED 
80967) 

THOSE PAGES TO APPEAR LONGER THAN THEY ACTUALLY WERE. (TAR 

14) THE PLANK CHARACTER DID NOT GET TRANSLATED INTO A SPACE WHEN IT WAS 
USED IN HEADERS AND FOOTERS. 

H I DEFINED SYMBOLS COULD HAVE AT M0ST~30 CHARACTERS BUT THli LOOP T0~ 
TRANSLATE THEM WENT UP TO 60 SO IF THE DEFINITION WAS LONGER THAN 30 
THERE WAS GARBAGE OH THE END. 

A RESTRICTION THAT RUNOFF USERS SHOULD BE AWARE OF IS, WHEN USING THE 
TWO COMMANDS 
PRECEED THE 

.BREAK AND 
INDENT OR IT 

.INDENT N IN 
MAY NOT WORK AS 

CONJUNCTION 
EXPEC TED. 

THE .BREAK SHOULD 

PAGE 
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HISHFR-LEV EL-LANGUAGE DEBUGGER (DBG) 

DATE: 

TO: 

F R 3 M : 

S U B J E C T : H I G H E R - L E V E L - L A N G U A G E D E B U G G E R ( D B G ) 

R E F E R E N C E : 

1 S C O P E 

T H I S D O C U M E N T D E S C R I B E S T H E U S E R - V I S I B L E F E A T U R E S OF P R I M E ' S 
H I S H E R - L E V E L - L A N G U A G E D E B U G G E R ( D B G ) . IT S U P E R S E D E S P R I M E E N G I N E E R I N G 
D O C U M E N T P E - T N - 1 9 S R E V I S I O N 1 ("DBG F U N C T I O N A L S P E C I F I C A T I O N " ) AS T H E 
A U T H O R I T Y O N T H E D B G U S E R I N T E R F A C E 

Z A B S T R A C T 

DBS IS AN A D V A N C E D , M U L T I L I N G U A L S O F T W A R E D E B J 6 G 1 N G T O O L C A P A B L E OF 
I N T E R A C T I N G W I T H P R O G R A M S W R I T T E N IN F O R T R A N (-74 AMD - 7 7 ) , PL/?, P L / 1 
( S U B S E T G A N D F U L L ) , A N D L A T E R , C O B O L . 

DBS P R O V I D E S T H E 
ON A R E A L - T I M E , 

U S E R T H E C A P A B I L I T Y OF C O N T R O L L I N G P R O G R A M E X E C U T I O N 
I N T E R A C T I V E B A S I S O N A L E V E L W H I C H R E Q U I R E S K N O W L E D G E 

OF O N L Y T H E H I G H E R L E V E L S O U R C E L A N G U A G E ( A N D 3 A S I C D E B U G G E R C O M M A N D S ) ; 
HE N E E D N O T BE F A M I L I A R W I T H T H E M A C H I N E A R C H I T E C T U R E T O I N T E R A C T I V E L Y 
DE3UG HIS PROGRAM. 
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5 ABOUT THIS DOCUMENT 

3.1 DOCUMENT FORMAT 

THIS DOCUMENT IS DIVIDED INTO FIVE CHAPTERS 

CHAPTFR I DISCUSSES THE PRODUCT BACKGROUND AND PROVIDES AN 
OVERVIEW OF THE FUNCTIONALITY OFFERED BY DBG. 

CHAPTER II PRESENTS AM INTRODUCTION TO DEBUGGER USAGE. 
INCLUDED IS A DESCRIPTION OF THE BASIC DEBUGGER 
COMMANDS AND EXAMPLES OF THEIR USAGE, WITH 
REFERENCES INTO CHAPTER III FOR COMPLETE 
INFORMATION. A SAMPLE DEBUGGING SESSION IS INCLUDED 
AT THE END OF THIS CHAPTER. 

CHAPTER III IS THE FUNCTIONAL DESCRIPTION OF THE DEBUGGER. IT 
CONTAINS A FULL DESCRIPTION OF EACH DEBUGGER 
COMMAND, DBG INVOCATION AND TERMINATION, AND USAGE. 
COMMANDS ARE DESCRIBED BY CLASS. THE BREAKPOINT 
FACILITY AND ALL COMMANDS RELATED TO BREAKPOINTS, 
FOR EXAMPLE, ARE DESCRIBED IN SECTION 11. 

CHAPTER IV SUMMARISES, IN TABULAR FOR**, ALL OF THE DBG COMMAND 

CHAPTER V 

AND USAGE INFORMATION PRESENTED TN THIS DOCUMENT. 

PROVIDES SOME HINTS AND SUGGESTIONS FOR FINDING 
PROGRAM BUGS USING DBG 

3.2 TIPS TO THE READER 

IT IS SUGGESTED THAT THE FIRST-TIME OR CASUAL READER START WITH 
CHAPTER I AND CONTINUE INTO CHAPTER II FOR AN OVERVIEW OF DBG 
FUNCTIONALITY AND USAGE. 

THE NOVICE DBG USER SHOULD START IN CHAPTER II FOR AN INTRODUCTION 
TO DEBUGGER COMMANDS AND REFER TO CHAPTER III AS REQUIRED FOR 
INFORMATION ON ADVANCED COMMANDS AND OPTIONS. 

AN EXPERIENCED DBG USER IN MEED OF A REFbREMCE MIGHT USE THE TABULAR 
REFERENCE INFORMATION CONTAINED WITHIN CHAPTER IV AND 
CHAPIFR III WHEN MORE COMPLETE DESCRIPTIONS ARE REQUIRED. 

REFER TO 

THE USER AT WIT'S END CONFRONTED WITH A PROGRAM BUG MIGHT FIND THE 
INFORMATION IN CHAPTER V USEFUL. 
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4 MOTIVATION 

IN THE PAST, THE PROGRAMMER WHO CODFD IN HIGHER LEVEL LANGUAGES COULD 
CHOOSE FROM TWO METHODS OF DEBUGGING HIS PROGRAM: 

(1) IF HE WAS FAMILIAR WITH THE MACHINE ARCHITECTURE, HE COULD USE ONE 
OF THE MACHINE LEVEL DEBUGGING FACILITIES (TAP, PSD, OR VPSD). 
THE DRAWBACKS TO THIS METHOD ARE MANY; MOST NOTABLY, THE USER 
FOUND HIMSFLF CONSTANTLY REFERRING TO LOAD MAPS AND COMPILER 
GENERATED CONCORDANCE LISTINGS, MANUALLY CALCULATING STATEMENT AND 
DATA ADDRESSES, WALKING BACK THE PROCEDURE STACK, ETC. DATA WAS 
MOST COMMONLY DISPLAYED IN OCTAL OR DECIMAL REPRESENT IONS OF 16 
BIT WORDS, REQUIRING THE USER TO PERFORM A CONVERSION IF HE WANTED 
TO MANIPULATE A DATUM IN A REPRESENTATION FOREIGN TO THE DEBUGGER 
(PSD OR VPSD). 
FLOATING POINT 

EXPRESSION EVALUATION (AND EVEN INTERPRETATION OF 
CONSTANTS) WAS UNAVAILABLE. 

THIS DEBUGGING TECHNIQUE PROVIDED YET ANOTHER SUBSTANTIATION THAT 
MACHINE LEVEL DEBUGGERS DO NOT LEND THEMSELVES WELL AS TOOLS FOR 
DEBUGGING PROGRAMS WRITTEN IN A HIGHER LEVEL LANGUAGE. 

(2) FOR THE USER ^HO WAS NOT INTIMATE WITH THE MACHINE ARCHITECTURE, 
STATEMENTS TO PRINT CHECKPOINT MESSAGES AND VALUES OF VARIABLES AT 
CERTAIN KEY POINTS COLIl D BE INSERTED INTO THE SOURCE PROGRAM, THE 
PROGRAM RECOMPILED, RELOADED, AND EXECUTED. THIS METHOD ALSO HAS 
ITS DISADVANTAGES, TENDING TO PRODUCE VOLUMINOUS OUTPUT AND 

REQUIRING FREQUENT RECOMPILAT 10NS; 
"BATCH MODE" PROGRAM DEVELOPMENT. 

INDEED, THIS METHOD IS TRULY 

OBVIOUSLY, NEITHER TECHNIQUE DESCRIBED ABOVE" IS PARTICULARLY DESIRABLE 
TO THE HIGHER LEVEL LANGUAGE PROGRAMMER CODING IN COBOL OR FORTRAN. 

AS PRIME MOVED TOWARD THE LESS SOPHISTICATED END-USER MARKET, THE 
MESSAGE BECAME CLEAR THAT AN INTERACTIVE DEBUGGING TOOL COUCHED IN 
TERMS OF A 
DEi/ELOPMENT 

HIGHER LEVEL LANGUAGE WAS REQUIRED TO ROUND OUT THE PROGRAM 
ENVIRONMENT CURRENTLY PROVIDED. 
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5 FUNCTIONAL OVERVIEW 

THIS SECTION SFRVES AS AN OVERVIEW OF THE DEBUGGING ENVIRONMENT AND 
FEATURES PROVIDFD BY DRG. 

CENTRAL PROCESSOR 

THE DEBUGGER RUNS 
MODE. PRESENTLY, 
550, 650, AND 750 

ON ANY CPU CAPABLE OF 
THIS INCLUDES THE 

PROCESSORS. 

SUPPORTING 
PRIME 350, 

64V ADDRESSING 
400, 450, 500, 

REQUIRED SOFTWARE: 

IN ADDITION TO THE DEBUGGER 
WHICH COMPRISES A PROGRAM 

ITSELF, THE 
DEVE LOPMFNT 

PRIME-SUPPLIED SOFTWARE 
ENVIRONMENT SHOULD BE 

AVAILABLE. THIS INCLUDES THE PRIMOS OPERATING SYSTEM, COMPILERS, 
LOADERS, AND LIBRARIES, AS WELL AS PROGRAM PREPARATION UTILITIES 
(SUCH AS E D ) . 

ADDRESSING MODES 

THE DEBUGGER OPERATES ON PROGRAMS WHICH FXECUTE IN EITHER 64V OR 
321 MODES. NO S OR R MODE SUPPORT IS AVAILABLE OR PLANNED. THE 
DEBUGGER ITSELF EXECUTES IN 64V MODE 

LANGUAGES SUPPORTED: 

PRESENTLY, LANGUAGES SUPPORTED INCLUDE FORTRAN-74, FORTRAN-77, 
AND PL/P. 
AVAILABLE 
PLANNED. 

PL/1 (SUBSET G AND FULL) DEBUGGER 
CO INCIDENTALLY WITH THE COMPILERS 

SUPPORT WILL BE 
COBOL SUPPORT IS 

MEMORY REQUIREMENTS 

THE DEBUGGER PROCEDURE TEXT (WHTCH IS SHARED) OCCUPIES THREE 
SEGMENTS. PER USER INFORMATION WHICH REQUIRES A FIXED AMOUNT OF 
SPACE INCLUDES COMMON AREA AND LINKAGE TEXT. THIS OCCUPIES ABOUT 
4SK WORDS. PER USER SPACE OF VARIABLE LENGTH INCLUDES STACK 
SPACE (AT LEAST 16K WORDS) AND SYMBOL TABLE SPACE. THE SYMBOL 
TABLE SIZE IS DIRECTLY DEPENDENT UPON THE NUMBER OF SYMBOLS, 
UNIQUE NAMES, AND PROGRAM BLOCKS DEFINED WITHIN THE PROGRAM. 
THIS MAY BE DETERMINED ONLINE (FROM WITHIN DBG) FOR ANY PROGRAM; 
SEE "DEBUGGER-DEFINED VARIABLES", DESCRIBED IN SECTION 12.1.4. 
ALL SYMBOL TABLE STORAGE IS ALLOCATED DYMAMICALLY. 
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PERFORMANCE: 

PERFORMANCE WILL PRIMARILY BE LIMITED BY THE SPEED AT WHICH THE 
USER ENTERS COMMANDS OR EXPRESSIONS TO BE EVALUATED. THE TIME TO 
EXECUTF ALL COMMANDS SHOULD BE LESS THAN 1/2 CPU SECOND. THE 
TIME TO EVALUATE AN EXPRESSION SHOULD BE ABOUT 2 TIMES THE AMOUNT 
OF TIME SPENT COMPILING THAT EXPRESSION. 

GENERALLY SPEAKING, WHEN USING THE DEBUGGER, THE USER I~S MOST 
CONCERNED WITH RESPONSE TIME; RESPONSE TIME IS MORE DEPENDENT 
UPON SYSTEM LOAD CAUSED BY OTHER PROCESSES THAN RY ACTUAL 
DEBUGGER PERFORMANCE 

WORKING SET: 

THE AUTHORS FEEL THAT IT IS IMPRACTICAL TO ATTEMPT TO QUANTIFY 
THE WORKING SET FOR THE DEBUGGER. 

EACH DBG COMMAND REQUIRES DIFFERENT INFORMATION TO BE AVAILABLE 
IN ORDER FOR THE COMMAND TO BE EXECUTED; SOME REQUIRE ONLY A 
SMALL NUMBER OF DBG-OWNED PAGES TO BE REFERENCED, WHILE OTHERS, 
SPECIFICALLY THOSE WHICH REQUIRE THE USE OF THE SYMBOL TABLE, 
COULD REFERENCE A VERY LARGE AMOUNT OF MEMORY (OVER 50 PAGES IN 
MANY CASES). FURTHERMORE, UNLESS COMMANDS ARE ENTERED AT THE 
SPEED AT WHICH THEY ARE EXECUTED (WHICH IS MOST UNLIKELY), ALL 
MEMORY RESIDENT PAGES WILL BE PAGED OUT GIVEN A SUFFICIENT PAGE 
DEMAND FROM PROCESSES EXTERNAL TO THE DBG USER. (THE LAST 
STATEMENT APPLIES TO ANY INTERACTIVE USER). 

IT IS FELT THAT THE ISSUES OF WORKING SET SIZE AND PERFORMANCE 
ARE RELATIVELY UNIMPORTANT FOR THE DEBUGGER. THE DBG USER SHOULD 
BE MORE THAN 
EXCHANGE FOR 

WILLING TO EXPEND MACHINE TIME AND MEMORY 
SAVINGS OF PROGRA*!*IER "THIN<" TIME. 

SPACE IN 

FEATURES 

PROGRAM RESTART 

PRQGRAM_CONJ_ROL 

AT ANY T I M E , THE USER MAY RESTART THE 
PROGRAM BEING DEBUGGED 

BREAKPOINTING THE USER MAY REQUEST THAT EXECUTION BE 
SUSPENDED AT A SPECIFIED STATEMENT IN, FNTRY TO, OR EXIT FROM 
A PROCEDURE 

ACTION LIST ON BREAKPOINT: THE USER v| A Y SPECIFY ONE OR MORE 
DEBUGGER COMMANDS TO BE EXECUTED EACH TIME A BREAKPOINT OCCURS 

CONDITIONAL BREAKPOINTING: THE USER MAY SPECIFY THAT A 
BREAKPOINT IS TO TAKE PLACE ONLY IF A GIVEN EXPRESSION YIELDS 
A "TRUE" RESULT (VARIATION ON BREAKPOINT ACTION LIST, ABOVE) 

- PAGE 9 - CHAPTER I 



HIGHER-LEVEL-LANGUAGE DEBUGGER (DBG) PE-T-600 

SINGLE STEPPING: THE DEBUGGER OFFERS A COMPREHENSIVE SET OF 
COMMANDS TO PFRMIT SINGLE STEPPING ACROSS STATEMENTS, INTO AND 
OUT OF CALLED PROCEDURES, ETC 

TRANSFER OF CONTROL: THE USER MAY REQUEST THAT CONTROL B T 
TRANSFCRRED TO A SPECIFIED STATEMENT WHEN PROGRAM EXECUTION IS 
RESUMED 

CALL SUBROUTINE OR FUNCTION: THE USER MAY, FROM DEBUGGER 
COMMAND LEVEL, CALL A SUBROUTINE OR FUNCTION (OPTIONALLY 
SUPPLYING AN ARGUMENT LIST) 

VALUE OF VARIABLE 

P^IA.MANIPULATION 

THE DEBUGGER CAN PRINT THE VALUE Of ANY 
SCALAR, ARRAY, OR STRUCTURE, AS WELL AS AN ARRAY CROSS-SECTION 

EXPRESSION EVALUATION: ANY EXPRESSION! ALLOWED BY THE SOURCE 
LANGUAGE MAY ALSO BF EVALUATED BY THE DEBUGGER 

ASSIGNMENT: THE USER MAY MODIFY THE VALUE OF A VARIABLE 

EXAMINE EXPRESSION TYPE: THE USER HAS THE CAPABILITY TO 
EXAMINE THE RESULTANT TYPE OF AN EXPRESSION (OR SIMPLE 
VARIABLE) 

BUILTIN (INTRINSIC) FUNCTIONS: ALL BUILTIN FUNCTIONS 
AVAILABLE IN BOTH FORTRAN AND PL/1 ARE INTERNAL TO THE 
DEBUGGER AMD MAY BE REFERENCED IN AN EXPRESSION 

TRACING 

TRACEPOINTING: TH"E USER MAY REQUEST THAT A TRACE MESSAGE BE 
OUTPUT AT A SPECIFIED STATEMENT IN, EMTRY TO, OR EXIT FROM A 
PROCEDURE 

STATEMENT TRACING: THE USER MAY SPECIFY THAT A TRACE MESSAGE 
IS TO BE OUTPUT PRIOR TO THE EXECUTION] OF EACH STATEMENT OR 
EACH LABELLED STATFMEMT 

ENTRY/FXIT TRACING: THE USER MAY ALSO SPECIFY THAT A MESSAGE 
IS TO BE PRINTED EACH TIME ANY PROCEDURE IS CALLED OR RETURNS 

VALUE TRACING: THF USER MAY SPECIFY THAT A GIVEN VARIABLE (OR 
VARIABLES) IS TO BE "WATCHED" AND A MESSAGE PRINTED ANY TIME 
THE VALUE OF THE VARIABLE IS CHANGED 

TRACEBACK: THE DEBUGGER H~AS TTTE C APABILITY TO PRINT A~ 
PROCEDURE CALL / RETURN STACK HISTORY 
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MISCELLANEOUS 

SOURCE FILE EXAMINATION: THE USER MAY INSPECT (BUT NOT 
CHANGE) SOURCE FILES WHILE EXECUTING WITHIN THE DEBUGGER -
USING A SUBSET OF ED COMMANDS 

.MACHINE LEVEL DEBUGGING: THE USER MAY INVOKE A 8UILTIN 
VERSION OF VPSD TO DEBUG ASSEMBLY LANGUAGE CODE 
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6_INIR0DUCTI0N_ig_DBG_USAGE 

THIS SECTION PRESENTS AN ELEMENTARY INTRODUCTION TO PROGRAM DEBUGGING 
USING DBG. IT DESCRIBES PROGRAM COMPILATION, LOADING, PROGRAM CONTROL, 
AND THE BASIC DEBUGGER COMMANDS WHICH MIGHT BE USED DURING A DEBUGGING 
SESSION. A SAMPLE DEBUGGING SESSION IS INCLUDED AT THE END 
SECTION. 

OF THIS 

KEEPING IN MIND THAT THIS SECTION IS INTRODUCTORY, ONLY THE MOST BASIC 
COMMAND FORMATS AND DESCRIPTIONS ARE GIVEN. REFERENCES TO OTHER 
SECTIONS ARE PROVIDED WHERE APPROPRI ATE, SHOULD THE READER DESIRE 
FURTHER INFORMATION ON A PARTICULAR TOPIC. 

6^1.PROGRAM,COMPILATION 

THE POTENTIAL DEBUGGER USER MUST INFORM THE COMPILER THAT HE LATER 
INTENDS TO USE DBG. HE DOES SO BY INCLUDING THE "-DEBUG" 
COMPILE-TIME OPTION ON THE COMMAND LINE. 

FOR EXAMPLE, TO COMPILE "MYPROGRAM" WITH THE FORTRAN COMPILER FOR 
LATER USE WITH DBG, ONE MIGHT ENTER: 

O K , F T N MYPROGRAM -64V -DEBUG 

INCLUSION OF THE "-DEBUG" OPTION CAUSES THE COMPILER TO OUTPUT THE 
INFORMATION NECESSARY FOR THE DEBUGGER TO RECOGNIZE AND MANIPULATE 
PROGRAM UNITS, SYMBOLS, AND STATEMENTS. 

THE MEANING OF "-DEBUG" AND OTHER DBG-RELATED COMPILE-TIME OPTIONS 
IS DISCUSSED IN SECTION 25. 

6.2 PROGRAM LOADING 

PROGRAMS WHICH ARE COMPILED WITH THE "-DEBUG" OPTION ARE LOADED IN 
THE SAME WAY AS THOSE WHICH ARE NOT; IN OTHER WORDS, THE USER 
EXPERIENCES NO CHANGE IN THE WAY A PROGRAM IS LOADED. 

TO LOAD THE PROGRAM "COMPILED" IN THE EXAMPLE ABOVE, ONE WOULD 
ENTFR: 

OK, SEG 
* LQAD_#MYPROGRAM 
* LOAD~B~MYPROGRAM 
* JlggM! 
LOAD COMPLETE 
S SAVE 
$ QUIT 

OK, 
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6.3 INVOICING AND TERMINATING DBG 

THE DEBUGGER IS INVOKED FOLLOWING AN "OK" PROMPT ISSUED BY PRIMOS BY 
ENTERING THE "DBG" COMMAND FOLLOWED BY THE NAME OF THE SEG FILE 
CONTAINING THE PROGRAM TO BE DFBUGGED. 

FOR EXAMPLE, TO DEBUG "//MYPROGR A«", THE FOLLOWING PRIMOS COMMAND IS 
ENTERED: 

0<, QBG_#MYPROGRAM 

**DBG** REVISION 17.OA (06-FEBRUAPY-1979) 

> 

WHEN THE DEBUGGER IS ENTERED, IT READS THE PROGRAM AND SYMBOL TABLE 
FROM THE SEG FILE INTO MEMORY AND PRINTS AN IDENTIFICATION MESSAGE, 
AS SHOWN ABOVE. THE RIGHT ANGLE BRACKET IS THE DEBUGGER'S PROMPT 
CHARACTER. WHEN IT APPEARS AT TBF LEFT MARGIN OF THE USER'S 
TERMINAL, THF DEBUGGER IS AWAITING COMMAND INPUT. 

THE USER MAY TERMINATE THE DEBUGGING SESSION AND RETURN TO PRIMOS 
COMMAND LEVEL USING THE "QUIT" COMMAND. FOR EXAMPLE, 

> QUIT 

OK, 

£^4_yS.ER_PKOGRAM_CQNXROL _ _ 

A SESSION WITH DBG ALTERNATES BETWEEN PERIODS OF USER PROGRAM 
EXECUTION AND DEBUGGER COMMAND EXECUTION. 

CONTROL IS INITIALLY PASSED TO DBG FROM PRIMOS WHEN THE DEBUGGER IS 
INVOKED. CONTROL PASSES FROM DBG TO THE USER PROGRAM WHEN 

THE USER GIVES A RESTART OR CONTINUE COMMAND TO RESTART OR 
CONTINUE PROGRAM FXECUTION, 

THE USER GIVES ONE OF THE SINGLE-STEP COMMANDS STEP, STEPIN, 
IN, OR OUT, OR 

THE USER CALLS A SUBROUTINE CONTAINED WITHIN THE USER 
PROGRAM, OR WHEN THE EVALUATION OF AN EXPRESSION INVOLVES A 
USER-DEFINED FUNCTION. 
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CONTROL RETURNS TO DBG WHEN 

THE USER PROGRAM ENCOUNTERS A BREAKPOINT PREVIOUSLY SET BY 
THE USER, 

THE PROGRAM COMPLETES EXECUTION OF THE NUMBER OF STATEMENTS 
IMPLIED OR EXPRESSED IN A SINGLE-STF*5 COMMAND, 

THE MAIN PROGRAM RETURNS, OR ANY PROGRAM UNIT STOPS, PAUSES, 
CALLS "EXIT", OR CALLS "ERRPRJ" TO RETURN TO PRIMOS COMMAND 
LEVEL, 

IN ENTRY TRACE MODE, WHENEVER A PROCEDURE IS CALLED OR 
RETURNS, 

IN STATEMENT AND/OR VALUE TRACE MODES, WHENEVER A PROCEDURE 
IS CALLED OR RETURNS, AND PRIOR TO THE EXECUTION OF EACH 
STATEMENT, 

A USFR SUBROUTINE OR FUNCTION RETURNS FROM A CALL MADE FROM 
DBG ON BEHALF OF THE USER, 

THE USER PROGRAM RAISES OR CAUSES TO BE RAISED A CONDITION 
FOR WHICH ft" HAS DECLARED NO ON-UNIT (THIS INCLUDES PROGRAM 
ERRORS, SUCH AS POINTER FAULT, ACCESS VIOLATION, DIVIDE BY 
ZERO, E T C . ) , OR 

WHEN THE USER DEPRESSES THE "QUIT" (BREAK OR CONTROL-P) KEY 
AT HIS TERMINAL, PROVIDED THE USER PROGRAM HAS NO HANDLER FOR 
THE "QUIT*" CONDITION. 

§- 5_BASIC_DBG_COMMANDS 

THIS SECTION DISCUSSES THE MINIMAL DBG COMMANDS REQUIRED TO DEBUG A~ 
PROGRAM. 

6.5.1 "RESTART" - BEGIN PROGRAM EXECUTION 

THE "RESTART" COMMAND CAUSES USER PROGRAM EXECUTION TO BE 
(RE-)STARTED. SEE SECTION 10.1 FOR A FULL DESCRIPTION. EXAMPLE: 

> RESTART 
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6.5.2 "CONTINUE" - CONTINUE PROGRAM EXECUTION 

THE "CONTINUE" COMMAND CAUSES PROGRAM EXECUTION TO CONTINUE FROM 
THE LAST BREAKPOINT, SINGLE-STEP OPERATION, OR CONDITION SIGNAL. 
SEE SECTION 10.2 FOR A FULL DESCRIPTION. EXAMPLE: 

> CONTINUE 

6.5.3 "BREAKPOINT" SET A BREAKPOINT 

THE "BREAKPOINT" COMMAND CAUSES A BREAKPOINT TO BE PLACED AT THE 
STATEMENT ON THE SPECIFIED LINE NUMBER. THE BREAKPOINT CAUSES 
CONTROL TO RETURN TO THE DEBUGGER PRIOR TO THE EXECUTION OF THE 
STATEMENT. OPTIONALLY, THE USER MAY CAUSE THE BREAKPOINT TRAP TO 
OCCUR CONDITIONALLY AND/OR SPECIFY A LIST OF DEBUGGER COMMANDS 
WHICH WILL AUTOMATICALLY BE EXECUTED WHEMEVER THE BREAKPOINT TRAP 
OCCURS. SEE SECTION 11 FOR A FULL DESCRIPTION OF BREAKPOINTS AND 
RELATED COMMANDS. EXAMPLES: 

> BREAKPOINT 3D (SET BREAKPOINT AT STMT ON LINE 30) 

> BREAKPOINT SUBRX30 (BREAK AT LINE 30 IN "SUBR") 

6 A5^4_^CLFAR"_-_CLEAR_A_BREAKPQINI 

THE "CLEAR" COMMAND CLEARS A BREAKPOINT. ITS FORMAT IS SIMILAR 
TO "BREAKPOINT" COMMAND. SEE SECTIDN 11.6 FOR A FULL 
DESCRIPTION. EXAMPLE: 

> CLEAR 12 (CLEAR BREAKPOINT ON LINE 12) 

6.5.5 "CLEARALL" CLEAR ALL BREAKPOINTS 

THE "CLEARALL" COMMAND CAUSES ALL BREAKPOINTS WHICH HAVE BEEN SET 
TO BE CLEARED. THIS MAY OPTIONALLY BE LOCALIZED TO ONE PROGRAM 
UNIT. SEE SECTION 11.7 FOR A FULL DESCRIPTION EXAMPLE: 

> CLEARALL 

6.5.6 "LISTALL" - LIST ALL BREAKPOINTS 

THE "LISTALL" COMMAND CAUSES THE LOCATIONS OF ALL BREAKPOINTS TO 
BE PRINTED ON THE USER'S 1ER*iINAL. L K E THE "CLEARALL" COMMAND, 
THE BREAKPOINT LIST MAY OPTIONALLY BE LOCALIZED TO ONE PROGRAM 
UNIT. SEE SECTION 11.9 FOR A COMPLETE DESCRIPTION. EXAMPLE: 
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> LISJALL 
TYPE LOCATION 
BRK $MAIN\?3, COUNT = 1 
BRK $MAIN\101, COUNT = 0 

6.5.7 M: " - EVALUATE AN EXPRESSION 

THE " : " (COLON, SPACE) COMMAND CAUSES DBG TO EVALUATE THE 
EXPRESSION (WHICH COULD BE A SIMPLE VARIABLE NAME) WHICH FOLLOWS 
IT AND TO PRINT THE RESULT. OPTIONALLY, THE USER WAY SELECT THE 
LANGUAGE EVALUATOR (PL/1, FORTRAN, COBOL) AND THE FORMAT IN WHICH 
THE RESULT IS PRINTED (DECIMAL, OCTAL, ASCII, FLOATING, E T C . ) . 
SEE SECTION 12 FOR COMPLETE INFORMATION. EXAMPLE: 

> l.ALPHA 
ALPHA =~120.01 

dx^^g--LEI-- = -CHANGE_IHE_VALyE_01_A_,VARlABLE 

THE "LET" COMMAND MODIFIES THE VALUE OF A VARIABLE 
12.5 FOR DETAILS. EXAMPLE: 

SEE SECTION 

> LET I = 1 

6.5.9 "WHERE" - PRINT CURRENT LOCATION 

THE "WHERE" COMMAND CAUSES THE LOCATION OF THE CURRENT BREAKPOINT 
TO BE PRINTED AT THE USER'S TERMINAL. SEE SECTION U . 1 FOR 
COMPLETE INFORMATION. EXAMPLE: 

> WHERE 
CURRENTLY AT C D E L M 2 0 . 

^i5iig_l
,ARGyMENTS"_r_PRlNT_ARGUMENIS_10_CURREN 

THE "ARGUMENTS" COMMAND CAUSES ALL ARGUMENTS TO THE CURRENT 
PROGRAM UNIT (SUBROUTINE, FUNCTION, PROCEDURE, ETC.) TO BE 
DISPLAYED ON THE USER'S TERMINAL. REFER TO SECTION 12.6 FOR 
DETAILS. EXAMPLE: 

> ARGU^ENJS 
VAL1 = 120 
ARY (1) = 1 
ARY(2) = 0 
ARY(3) = 0 
ARY(4) = 0 
FLAG = .TRUE 

CHAPTER II - PAGF 16 -



PE-T-600 HIGHER-LEVEL-LANGUAGE DEBUGGER (DBG) 

6.5.11 "TRACEBACK" - PRINT STACK TRACE 

THE "TRACE-BACK" COMMAND CAUSES THE DEBUGGER TO PRINT THE CONTENTS 
Of THE PROCEDURE CALL / RETURN STACK IN READABLE FORMAT ON THE 
USER'S TERMINAL. SEE SECTION 15 FOR A FULL DESCRIPTION. 
EXAMPLE: 

> TRACEBACK 
CURRENTLY AT RECDEL\49. 
STACK CONTAINS 3 FRAMES. 

3: OWNER IS "RECDEL". 
CALLED FROM $MAIN\291, RETURNS TO $MA1N\292 

2: OWNER IS "JMAIN". 
CALLFD FROM DEBUGGER, RETURNS TO DEBUGGER. 

1: DEBUGGER-OWNEO FRAME 

6i5.12_^GOIO^_-_TRANSFER_PROGRAM_CONTROL 

THE "GOTO" COMMAND ALLOWS THE USER TO CHANGE THE LOCATION AT 
WHICH PROGRAM EXECUTION IS TO BF RESUMED UPON ISSUANCE OF A~ 
"CONTINUE" OR SINGLE-STEP COMMAND. REFER TO SECTION 10.3 FOR 
COMPLETE DETAILS. EXAMPLE: 

> GOTO 120 (RFSU*IF AT STATFMENT ON LINE 120) 

6.5.13 "TYPE" - PRINT TYPE OF VARIABLE OR EXPRESSION 

THE "TYPE" COMMAND CAUSES DBG TO EVALUATE THE EXPRESSION (OR 
SIMPLE VARIABLE NAME) WHICH FOLLOWS IT AND PRINT THE DATA TYPE, 
STORAGE CLASS (IF KNOWN), AND ARRAY BOUNDS. SEE SECTION 12.4 FOR 
A FULL DESCRIPTION. FXAMPLE: 

> TYPE A 
REAL*4 STATIC 

6i5.14_^S0URCF^_3_INSPECI_S0yRCE_IILE 

THE "SOURCE" COMMAND ALLOWS THE USER TO PERUSE SOURCE FILE 
THE COMMAND MAY BE FOLLOWED RY ANY EDITOR ("ED") COMMAND WHICH 
DOES NOT MODIFY THE FILE. THE "SOURCE" COMMAND IS COMPLETELY 
DESCRIBED IN SECTION 22. EXAMPLE: 

> S0URCE_FIND_^READ_(i_PRINI_10 
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6.5.15 "QUIT EXIT DBG 

THE "GUIT" COMMAND CAUSES THE DEBUGGER TO EXIT TO PRIMOS COMMAND 
LEVEL. REFER TO SECTION 7 FOR DETAILS. EXAMPLE: 

> QUIT 

6i6_SAWPLE_PR0 6RAM_DEBUGGING_SESSI0N 

CONSIDER THE FOLLOWING (UNDEBUGGED) FORTRAN PROGRAM, WHICH IS USED 
AS AN EXAMPLE IN THE TEXT BELOW: 

(OOQ1 
(0Q02 
(0003 
(00 0 A 

PRINT THE SQUARES OF THE NUMBERS 1 THROUGH 1C 

DO 100 I = 1, 10 
J = SQUARE (I) 

(0005) WRITE (1, 80) J 
(0036) 80 FORMAT (15) 
(0007) 100 CONTINUE 
(0008 
(0009 
(0010 

CALL EXIT 
END 

(001 1 
(0012 
(Q013 

INTEGER FUNCTION SQUARE (I) 
SQUARE = I ** 2 
RETURN 

(001 A) END 

ASSUMING THAT THIS PROGRAM RESIDES IN A FILE CALLED "SQUARES", IT 
WOULD 3E COMPILED WITH THE FOLLOWING PRIMOS COMMAND: 

OK' fIN-SQyARES_i64y_.-0.EByg 
COOO ERRORS [<.MAIN.>FTN-REV17.0F3 
0000 ERRORS C<SGUARE>FTN-REV17.OF 1 

OK, 

THE "-DEBUG" ARGUMENT INFORMS THE FORTRAN COMPILER THAT THE PROGRAM 
TO BE COMPILED WILL LATER RE DEBUGGED USING DBG. 

THE SEQUENCE OF COMMANDS USED TO LOAD THE PROGRAM IS IDENTICAL TO 
THAT USED WITHOUT DBG, NAMELY: 
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O K , SEG 
tt LOAD / / S Q U A R E S 
* LOAD_B_SQUARES 
$ LIBRARY 
LOAD COMPLETE 
$ SAVE 
$ QUIT 

OK, 

THERI- NOW EXISTS A SEG RUN-FILE, "//SQUARES", CONTAINING A PROGRAM 
WHICH HAS BEEN COMPILED AND LOADED WITHOUT ERRORS. THE FIRST 
ATTEMPT AT EXECUTION FAILS, PRODUCING AN OUTPUT WHICH LOOKS LIKE 
THIS: 

PJvg S E G _ # S G U A R E S 

OK, 

THE USER NOW ENTERS THE DEBUGGER USING THE FOLLOWING PRIMOS COMMAND: 

OK, DBG ^SQUARES 

**DBG** REVISION 17. OA ( 06-F ESRUAR Y-1? 79 ) 

> 

THE USER DECIDES TO PLACE BREAKPOINT FOLLOWING THE CALL TO 
FUNCTION "SQUARE" IN ORDER TO LOOK AT THE ARGUMENT AND RETURNED 
VALUE. HE ENTERS: 

> B R E A K P O I N T S 
> 

THIS BREAKPOINT COMMAND WILL CAUSE THE DEBUGGER TO REGAIN CONTROL 
IMMEDIATELY PRIOR TO THE EXECUTION OF THE STATEMENT ON SOURCE LINE 
5, THE FORTRAN "WRITE" STATEMENT. 

THE USER THEN BEGINS PROGRAM EXECUTION WITH THE DEBUGGER'S "RESTART" 
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COMMAND. THIS IS FOLLOWED BY THE OCCURRENCE OF THE BREAKPOINT 
INTERACTION LOCKS LIKE THIS: 

> RESTART 

THE 

**** BREAKPOINTED AT $MAIN\5 
> 

THE BRFAKPOINT MESSAGE SAYS / FFFECTIV ELY, "I HAVE ENCOUNTERED THE 
BREAKPOINT WHICH YOU SET ON SOURCE STATEMENT NUMBER 5 IN THE FORTRAN 
MAIN PROGRAM." THE PROMPT CHARACTER INDICATES THAT THE. DEBUGGER IS 
ONCE AGAIN AT COMMAND LEVEL AWAITING A COMMAND. 

THE USER MAY NOW INSPECT THE VALUES OF VARIABLES " I " AND "J": 

> : I 

J = 0 

PRECEDING ANY VARIABLE NAME OR EXPRESSION WITH THE CHARACTERS " : " 
(COLON, SPACE) CAUSES THE VALUE OF THE VARIABLE OR THE RESULTANT 
VALUE OF THE EXPRESSION TO PE PRINTED ON THE USER'S TERMINAL. 

THE USER SEES THAT THE VALUE OF " I " IS CORRECT ("I" IS THE CONTROL 
VARIABLE FOR THE DO LOOP; ThIS IS THE F[RST ITERATION THROUGH THE 
LOOP), HOWEVER THE VALUE OF "J" IS IN ERROR. THE USER DECIDES TO 
SUSPEND PROGRAM EXECUTION EARLIER IN THE LOOP, IN FUNCTION "SQUARE" 
IMMEDIATELY AFTER THE FUNCTION VALUE IS COMPUTED. HE ENTERS: 

> BREAKP0INI_SQUARE\13 
> CONTINUE 

TT 

**** BREAKPOINTED AT S Q U A R E M 3 

(THE " 0 " WHICH APPEARS ABOVE IS OUTPUT BY THE FORTRAN "WRITE" 
STATEMENT ON SOURCE LINE 5.) 

THE USER CHOOSES TO LOOK AT THE VALUE OF THE ARGUMENT TO THE 
FUNCTION AND THAT OF THE COMPUTED RETURNED VALUE: 

> ARGUM FN IS 
T ~ E - 2 = - • — — 

> i .SQUAPE 
SQUARE = 4 
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THE USER FINDS THAT BOTH THE ARGUMENT AND FUNCTION! VALUES ARF 
CORRECT. HE. CONTINUES EXECUTION] UNTIL THE BREAKPOINT ON SOURCE 
STATEMENT 5 IN THE MAIN PROGRAM OCCURS BY ENTERING: 

> CONTINUE 

**** BREAKPOINT ED AT SMAIN\5 
> 

ONCE AGAIN LOOKING AT THE RETURNED VALUE,, 

> :_J 
J = 0 

> 

THE USER FINDS IT INCORRECT. HE SUSPECTS THAT THE DATA TYPES OF THE 
"SQUARE" FUNCTION MISMATCH BETWEEN THE FORTRAN WAIN PROGRAM AND 
"SQUARE". THIS IS CONFIRMED BY TYPING: 

> IYPE_SGUAR£ 
ENTRY CONSTANT EXTERNAL (REAL*4 FUNCTION) 
> I!lPI_SQyARE\SQUARE 
I N T E G E R S STATIC 
> 

THE USER SEES THAT THE DATA TYPES DO INDEED MISMATCH (PEAL*4 VS.. 
INTEGER*?). UPON CORRECTING, RECOMPILING, AND RELOADING THE 
PROGRAM, HE FINDS THAT IT WORKS: 

0</ 5BG_tfSQUARES 

**DBG** REVISION 17.OA (06-FEBRUAPY-1979) 

> RESTART 
1 

9 

16 
25 
36 
49 
64 
81 

100 

EXIT. PROGRAM EXIT FROM JMAINX9 ($10+1). 
> QUIT 

OK, 
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THE "EXIT" MESSAGE INDICATES THAT THE PROGRAM CALLED THE SYSTEM 
SUBROUTINE "EXIT" FRO!* SOURCE LINE 9 IN THE FORTRAN MAIN PROGRAM, 
(THE "$10+1" ALTERNATIVELY IDENTIFIES THE STATEMENT AS THE ONE 
FOLLOWING FORTRAN STATEMENT LABEL 10.) 

THE "QUIT" 
LEVEL. 

COMMAND CAUSES THE DEBUGGER TO EXIT TO PRIMOS COMMAND 
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7 I N V O K I N G AND T E R M I N A T I N G THE DEBUGGER 

THE DEBUGGER I S INVOICED FROM THE PRIMOS COMMANiD L I N E BY ENTERING A 
COMMAND OF THE FOR v l : 

0 K^ DBG_<PROggAKzN&J3E>_£<2EI12!4il>_£<IiEIIft£ir2.>_.4.i-2_2 

WHERE "<PROGRAM~NAME>" I S THE NAME OF THE F I L E C O N T A I N I N G THE 
EXECUTABLE IMAGE OF THE PROGRAM TO BE DEBUGGED. < O P T I O N - 1 > , 
< 0 3 T I O N - 2 > , ETC . ARE O P T I O N A L COMMAND L I N E PARAMETERS WHICH D E F I N E 
A T T R I B U T E S OF DEBUGGER O P E R A T I O N . THE COMMAND L I N E OPT IONS A V A I L A B L E 
ARE : 

-VERIFY SYMBOLS OR -VFYS 
THIS OPTION INDICATES THAT ALL EXTERNAL SYMBOL DECLARATIONS ARE 
TO RE CHECKED FOR CONSISTENCY IN ALL PROGRAM UNITS CONTAINED 
WITHIN THE EXECUTABLE FILE. A WARNING MESSAGE IS PRINTED BY THE 
DEBUGGER DURING INITIALIZATION 
SYMBOL DECLARATIONS WHICH DIFFER 

SHOULD IT 
(DEFAULT) 

ENCOUN1ER EXTERNAL 

•NO_VERIFY_SYMBOLS OR -NVFYS 
THIS OPTION IS THE A V E R S E DF THE -VERIFY_SYMBGLS OPTION, ABOVE. 
IT SUPPRESSES EXTERNAL SYMBOL CHECKING," THEREBY SPEEDING UP 
INITIALIZATION. 

-VERIFY PROC OR -VFYP 
THIS OPTION SPECIFIES THAT THE PROCEDURE TEXT IS TO BE VERIFIED 
TO INSURE THAT STATEMENT BREAKPOINTS MAY BE SET WHERE APPLICABLE. 
A WARNING MESSAGE IS GENERATED IF THE DEBUGGER ENCOUNTERS A 
STATEMENT FOR WHICH THE PROCEDURE TEXT IS UNSUITABLE FOR PLACING 
A BREAKPOINT. (THE WARNING IS USUALLY THE RESULT OF MISUSING THE 
-POST MORTEM OPTION (DESCRIBED BELOW).) (DEFAULT) 

•NO_VERIFY_PROC OR -NVFYP 
THIS OPTION IS THE INVERSE OF THE -VERIFY PROC OPTION, DESCRIBED 
ABOVE. IT SPECIFIES THAT THE PROCEDURE TEXT IS NOT TO BE 
INSPECTED FOR IMPROPER FORMAT WITH REGARDS TO THE PLACEMENT OF 
BREAKPOINTS. 

COMINPUT OR -CO 
THIS OPTION SPECIFIES THAT THE DEBUGGER IS TO ACCEPT INPUT FROM A 
COMMAND INPUT FILE 

-NO COMINPUT OR -NCO 
THIS OPTION SPECIFIFS THAT THE DEBUGGED IS TO ACCEPT INPUT ONLY 
FROM THE USER TERMINAL; INPUT TS NOT TAKEN FROM A COMMAND INPUT 
FILE. (DEFAULT) 

FULL_INITIALIZF OR -FI 
THIS OPTION CAUSES THE DEBUGGER TO READ AND PROCESS THE ENTIRE 
SYMBOL TABLE FROM THE SPECIFIED FXECUTAB'.E FILE PRIOR TO ENTERING 
COMMAND MODE. NORMALLY, INFORMATION IS READ FROM THE SYMBOL 
TABLE ONLY WHEN REQUIRED. THIS OPTION IS USEFUL FOR OBTAINING A 
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COMPLETE EXTERNAL SYMBOL MISMATCH SUMMARY AT INITIALIZATION TIME. 
(SEE "-VERIFY SYMBOLS", ABOVE.) USE 3F THIS OPTION WILL 
APPROXIMATELY TRIPLE THE INITIALIZATION TIME. 

-QUICK INITIALIZE OR -01 
THIS OPTION SPECIFIES THAT ONLY INFORMATION REQUIRED TO IDENTIFY 
EACH BLOCK IS TO BE LOADED AT INITIALIZATION TIME; THE REMAINDER 
OF THE SYMBOL TABLE IS LOADED AS REQUIRED DURING THE DEBUGGING 
SESSION. (DEFAULT) 

-POST MORTEM OR -PM 
THIS OPTION SPECIFIES A POST-MORTEM ENTRY INTO THE DEBUGGER. IT 
CAUSES NO RESTORATION OF PROCEDURE TEXT, BUT RATHER ASSUMES THAT 
THE PROCEDURE TEXT HAS BEEN RESTORED AND THE USER STACK IS 
INTACT. IT IS INTENDED THAT THIS OPTION BE USED FOLLOWING A 
PROGRAM ABORT (VIA "ACCESS VIOLATION", ETC.) TO ATTEMPT TO 
DETERMINE THE CAUSE OF THE ERROR. ABSENCE OF THIS OPTION 
INDICATES THAT THE PROCEDURE TEXT IS TO BE RESTORED AND THAT THE 
PREVIOUS STACK INFORMATION (IF ANY) IS TO BE DISREGARDED. 

THE -POST MORTEM ARGUMENT IS NOT AVAILABLE AT REVISION 17. 

WHEN THE DEBUGGER HAS COMPLETED ITS INITIALIZATION, IT PRINTS AN 
IDENTIFICATION MESSAGE ON THE USER TERMINAL, AND ENTERS COMMAND MODE 
(SIGNIFIED BY THE ">" PROMPT): 

**DBG*+ REVISION 1^.0 (1 -JANUARY-79) 

APPEARANCE OF THE PROMPT CHARACTER INDICATES THAT THE USER MAY ENTER 
DE3UGGER COMMANDS. 

TO TERMINATE THE DEBUGGING SESSION!, ENTER THE "QUIT" (OR "G") COMMAND: 

> «yn 
_ _ , _ _ 

THIS WILL CAUSE THE DEBUGGER TO EXIT TO PRIMPS COMMAND LEVEL, AS 
INDICATED BY THE "OK" MESSAGE. 

TO TEMPORARILY SUSPEND THE DEBUGGING SESSION, ENTER THE "PAUSE" (OR 
"PA") COMMAND: 

> PAUSE 
TO RESUME DEBUGGING, TYPE 1START » . 

OK, 
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AFTER RETURNING TO COMMAND LEVEL VIA THE "PAUSE" COMMAND, THE USER MUST 
BE ESPECIALLY CAREFUL NOT TO EXECUTE ANY COMMANDS WHICH WOULD DISTURB 
THE MEMORY IMAGE OF HIS PROGRAM, STACK, OR THE DEBUGGER'S SYMBOL TABLE. 
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8 COMMAND INPUT CONVENTIONS 

8.1 GENERAL FORMAT 

DEBUGGER COMMANDS ARE ENTERED FOLLOWING THE PROMPT CHARACTER (">") 
OUTPUT BY DBG. THE GENERAL COMMAND FORMAT IS: 

> <CO MM AN DrNAME>_£<MODIRER>3_£< A RGUMENT-1>_£<ARGUWENI;2>_ A J L A22 

WHERE '^COMMAND-NAMFV 1 ITS THE NAME OF THE DEBUGGER COMMAND, 
"<MODIFIER>*' IS AN OPTIONAL COMMAND MODIFIER ("ON" AND "OFF" ARE 
MOST COMMON), "<AR6UMENT-N>" REPRESENTS ONE OR MORE OPTIONAL COMMAND 
ARGUMENTS (EXPRESSION, SYMBOL NAME, STATEMENT IDENTIFIER, E T C . ) . 

THE EXCEPTION TO THE ABOVE FORMAT IS THE EVALUATE EXPRESSION-
COMMAND, SIGNIFIED BY A COLON (":"). THE GENERAL FORMAT OF THIS 
COMMAND IS: 

> iC<MQDIFIERl>£x<M0DIFiER?>2I_<EiPfiESS.I0l!!> 

THE TEXT IMMEDIATELY FOLLOWING THE COLON (WITH NO INTERVENING SPACE) 
REPRESENTS ONE OR MORE COMMAND MODIFIERS. THE TEXT FOLLOWING THE 
COMMAND MODIFIER(S) IS THE EXPRESSION BE EVALUATED. (NB: THIS 
FORMAT WAS CHOSEN TO EXPEDITF EXPRESSION EVALUATION.) EXPRESSION 
EVALUATION IS COMPLETELY DESCRIBED IN SECTION 12. 

ALL LOWER CASE CHARACTERS ARE CAPPED TO UPPER CASE EXCEPT THOSE 
APPEARING WITHIN PAIRED QUOTES. 

Cii.MULTIPLE_CQKMANDS_PER_LINE 

MULTIPLF DEBUGGER COMMANDS MAY BE INCLUDED ON A SINGLE LINE BY 
PLACING A SEPARATOR CHARACTER, INITIALLY SEMICOLON (";"), BETWEEN 
COMMANDS . 

FOR EXAMPLE, 

> BREAKPOINT $MAIN\22- LET I = 10; RESTART 

(THE SPACES FOLLOWING THE SEMICOLONS ARE INCLUDED FOR CLARITY; THEY 
ARE IGNORED BY DBG.) 

COMMANDS ARE EXECUTED IN THE STANDARD LEFT TO RIGHT FASHION. SHOULD 
ANY OF THE COMMANDS CAUSE AN ERROR MESSAGE TO BE GENERATED, THE TEXT 
TO THE RIGHT OF THE OFFENDING COMMAND IS IGNORED. THE USER MAY, 
HOWEVER, EDIT AND RESUBMIT THE COMMAND LINE WITHOUT HAVING TO RETYPE 
IT. (SEE THE DESCRIPTION OF THE "RESUBMIT" COMMAND, SECTION 13.7.) 

THE SEMICOLON IS INCLUDED LITERALLY IF IT APPEARS WITHIN PAIRED 
QUOTES, SQUARE BRACKETS (ACTION LTSTS), 0* IF IT IS PRECEDED BY AN 
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ESCAPE CHARACTER (INITIALLY UP-ARROW 
CIRCUMFLEX (""")). 

OR ON SOME TERMINALS, 

8.3 SPECIAL CHARACTERS 

CERTAIN CHARACTERS WHICH CAN BE ENTERED FROM THE USER TERMINAL HAVE 
SPECIAL SIGNIFICANCE TO THE DEBUGGER. INCLUDED IN THIS SET IS THE 
SEPARATOR CHARACTER (SEM I COLON) , DESCRIBED ABOVE. OTHER SPECIAL 
CHARACTERS ARE: 

USER-SPECIFIC ERASE CHARACTER ERASES THE PREVIOUS CHARACTER 
TYPED. ASSUMING THAT THE USER ERASE CHARACTER WAS 
DOUBLE-QUOTE (THE SYSTEM DEFAULT), THE COMMAND LINE: 

> ENVIO"RONMENT $P"MAI N 

WOULD BE INTERPRETED BY DBG AS: 

> ENVIRONMENT SMAIN 

USER-SPECIFIC <ILL CHARACTER CAUSES THE LINE TYPED THUSFAR TO 
BE IGNORED. ASSUMING THE USER KILL CHARACTER IS 
QUESTION-MARK (THE SYSTEM DEFAULT), THE COMMAND LINE: 

> BREAKPgiNT_20?IRACEPOINI_2Q 

WOULD BE INTERPRETED BY THE DEBUGGER AS: 

> TRACE POINT 20 

LEFT BRACKET BEGINS AN ACTION LIST, WHICH MUST BE TERMINATED 
WITH A MATCHING RIGHT BRAC<ET. FOR EXAMPLE, 

> §R££<PQIdI_fLy§R!!!EN,IRY_£ARGSi 

ACTION LISTS ARE DESCRIBED WITH BREAKPOINTS, LATER IN 
DOCUMENT. 

THIS 

RIGHT BRACKET TERMINATES AN ACTION LIST (SEE ABOVF.) 

QUOTE (SINGLE OR DOUBLE) BEGINS A TEXT STRING. WITHIN THIS 
TEXT STRING, THE SPECIAL MEANINGS OF SEMICOLON, LEFT BRACKET, 
RIGHT BRACKET, AND THE QUOTE CHARACTER WHICH DIDN^T BEGIN THE 
STRING (DOUBLE QUOTE IF THF STRING IS SURROUNDED BY SINGLE 
QUOTES, AND VICE VERSA) ARE IGNORED - THESE CHARACTERS ARE 
INTERPRETED LITERALLY. THIS STRING *!UST BE TERMINATED WITH A 
MATCHING QUOTE. A QUOTE CHARACTER MAY BE INCLUDED IN THE 
STRING BY SUPPLYING TWO QUOTE CHARACIERS. EXAMPLES: 
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'THIS IS A VALID; QUOTED ' • STRING.' 

"SO'S THIS." 

'THIS STRING IS INVALID - QUOTES MISMATCH" 

"THIS STRING IS UNTERMIN ATED 

ESCAPE ALWAYS AFFECTS THE MEANING OF THE CHARACTER OR 
CHARACTERS WHICH IMMEDIATELY FOLLOW IT. 
DESCRIBES THE ACTION TAKEN GIVEN THE 
E S C A P F : 

THE TABLE BELOW 
CHARACTER FOLLOWING 

CHARACTER ACTION 

< <ERASE> 
< <KILL> 

< 
< INSERT 
< INSERT 

ERASE CHARA 
KILL CHARAC 

CTER L I T E R A L L Y 
TER L I T E R A L L Y 

< C OR 1 
< 

< < E S C A P E > 

< INSERT 
< BRACKE 
< INSERT 

LITERAL LEFT OR RIGHT 

LITERAL ESCAPE C H A R A C T E R 
< QUOTE 
< 
< < S E P A R A T O R > 

< INSERT 
< QUOTE 
< INSERT 

LITERAL (SI 
CHARACTER 
LITERAL S E D 

NGLE OR D O U B L E ) 

ARATOR C H A R -

< / (SLASH) 
< < N E W L I N E > 

< ACTER 
< INSERT 
< C O M IN 

NEWLINE (AS 
UE ONTO NEXT 

CII '212) 
PHYSICAL LINE 

OR U 
< (LOCAL 
< MAP AL 
< CHARAC 

C/R ONLY) 
L FOLLOWING 
TERS TO UPPE 

LOWER CASE 
R CASE 

< L 
< 
< NNN 

OR < MAP AL 
< CHARAC 
< (?. DIG 

L FOLLOWING 
TERS TO LOWE 
IT OCTAL NU^ 

UPPER CASE < 
R CASE < 
B E R ) INSERTS < 

< THE AS 
< VALUE 
< 

CII CHARACTER WHICH THIS 
REPRESENTS 

EXAMPLES: 

THE FOLLOWING EXAMPLES ASSUME THAT THE SYSTEM AND DEBUGGER 
SPECIAL CHARACTER DEFAULTS EXIST (ERASE IS ", LINE-KILL IS 
?) : 

> SOURCE LOCATE "CMACRO ""STRING 

ABOVF, THE 
QUOTE ARE 

SPECIAL MEANINGS OF LEFT BRACKET 
IGNORED BECAUSE THE CHARACTERS ARE 

AND DOUBLE 
PRECEDED BY 

THE ESCAPE CHARACTER 
•[MACRO "STRING'. 

THE TEXT STRING TO BE LOCATED IS 
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> k£ I_ IEMPSIRING_f_ lL INE_ l l / L INJE_21 

ABOVE, A NEWLINE CHARACTER IS INSERTED FOLLOWING THE '1' 
IN THE TEXT STRING. 

> i_llkItiIS^I^-WA£e£D_ifi_LQ:H£'E«£AS£A-.2UItiIS.IQ-li^E-£S.*l 

IS INTERPRETED BY THE DEBUGGER AS: 

> i—LIHIS_IS_MAPPED_IQ_.LQW£R _C«LiJL x-2 HI S_IO_UPPER - ' 

FINALLY,, 

TS INTERPRETED BY THE DEBUGGER AS: 

NOTES ON THE USAGE OF ESCAPE: 

1) THE ESCAPE CHARACTER REFERRED TO IS NOT THE ASCII 
ESCAPE CHARACTER, BUT RATHER A LOGICAL ESCAPE CHARACTER 
WHOSE DEFAULT REPRESENTATION IS AN UP-ARROW ("~M), 
SOMETIMES REPRESENTED AS CIRCUMFLEX. 

2) FROM TIME TO TIME, THE SEQUENCE OF CHARACTERS STARTING 
WITH THE ESCAPE AND TERMINATING WITH THE LAST CHARACTER 
AFFFCTED BY THE ESCAPE WILL BE REFERRED TO AS AN 
"ESCAPE SEQUENCE 
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9 IDENTIFYING PROGRAM OBJECTS 

THIS SECTION DEALS WITH THE IDENTIFICATION OF OBJECTS DEFINED BY A 
PROGRAM: PROGRAM BLOCKS, VARIABLES, AND STATEMENTS. MOST DEBUGGER 
COMMANDS REQUIRE ONE OR MORE PROGRAM OBJECTS TO BE SUPPLIED AS 
ARGUMENTS 

9.1 PROGRAM BLOCKS 

THE TERM 'PROGRAM BLOCK" IS UNIQUE TO THE DEBUGGER IT IS INTENDED 
TO PROVIDE AN ALL-ENCOMPASSING DESCRIPTION OF THE "BASIC" PROGRAM 
UNIT FOR EACH SUPPORTED LANGUAGE. PROGRAM BLOCKS SERVE TO UNIQUELY 
IDENTIFY A VARIABLE OR STATEMENT. 

THE DEFINITION OF "PROGRAM BLOCK 
SUPPORTED BY THE DEBUGGER FOLLOWS: 

AS RELATED TO EACH LAN GAUGE 

FORTRAN: THE FORTRAN PROGRAM BLOCK IS A 
SUBROUTINE, OR FUNCTION. MAIN 

MAIN PROGRAM, 
PROGRAMS ARE 

"PT7T 

IDENTIFIED BY "$MAIN", SUBROUTINES AND FUNCTIONS BY 
THEIR RESPECTIVE NAMES. 

A PL/1 PROGRAM BLOCK IS A PROCEDURE BLOCK OR BEGIN 
BLOCK. PROCEDURE BLOCKS ARE IDENTIFIED BY THE 
PROCEDURE NAME. BEGIN BLOCKS ARE IDENTIFIED BY THE 
TEXT "$BEGIN" IMMEDIATELY FOLLOWED WITH THE LINE 
NUMBER ON WHICH THE BEGIN BLOCK STARTS. 
("SREGIN112" IDENTIFIES A BEGIN BLOCK WHICH STARTS 
ON SOURCE LINE NUMBER 112, FOR EXAMPLE.) 

WHEN TWO OR *!ORE PROCEDURES OR BEGIN BLOCKS HAVE 
IDENTICAL NAMES, THE USER MUST PROVIDE ENOUGH 
QUALIFICATION TO DISTINGUISH ONE FROM THE OTHERS. 
PROGRAM BLOCKS ARE QUALIFIED IN A FASHION IDENTICAL 
TO THAT USED FOR STRUCTURE MEMBERS. 
FOLLOWING PROGRAM STRUCTURE: 

CONSIDER THE 

A: 
B : 
C: 

PROCEDURE ; 
PROCEDURE ; 
PROCEDURE ; 
END ; 
E^D ; 
END ; 

/* (C) */ 
/* (B) */ 
/* (A) */ 

B: 
B: 

PROCEDURE 
PROCEDURE 
"END ; 7* (B-INNER) */ 
END ; /* (B-OUTER) */ 

(ALTHOUGH IN PRACTICE IT IS PROBABLY UNDESIRABLE TO 
ADOPT THE NAMING SCHEME USED ABOVE, THE EXAMFLE 
PROVIDES AN EXCELLENT VEHICLE FOR EXPLAINING BLOCK 
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QUALIFICATION:) 

FXTERNAL PROCEDURE "A" IS FULLY QUALIFIED IN THE 
REFERENCE "A". 

INTERNAL PROCEDURE "P" WITHIN EXTERNAL PROCEDURE 
"A" IS FULLY QUALIFIED IN THE REFERENCE "A.B". 

INTERNAL PROCEDURE "C" MAY BE REFERRED TO AS 
"C", "A.C", "B.C", OR IN FULLY QUALIFIED FORM AS 
"A.B.C". (NOTE THAT THERE ARE NO OTHER 
PROCEDURES NAMED "C".) 

EXTERNAL PROCEDURE "B M IS FULLY QUALIFIED IN THE 
REFERENCE "B". 

FINALLY,, INTERNAL PROCEDURE "B" WITHIN EXTERNAL 
PROCEDURE " 3 " IS FULLY QUALIFIED BY MB.B". 

THE DEBUGGER WILL PRINT AN ERROR MESSAGE 
("AMBIGUOUS BLOCK REFERENCE") SHOULD A PROGRAM 
BLOCK NAME BE INSUFFICIENTLY QUALIFIED. NOTE THAT 
THE DEBUGGER WILL ALWAYS FULLY QUALIFY PROGRAM 
BLOCK NAMES WHEN DUTPUTTING THEM TO THE USER'S 
TERMINAL. 

COBOL: A COBOL PROGRAM BLOCK IS 3NE COMPLETE PROGRAM. IT 
IS IDENTIFIED BY THE NATE SPECIFIED IN THE 
"PROGRAM-ID" STATEMENT. 

9^?_EN\/IPONMENIS 

THE DEBUGGER MAINTAINS TWO DISTINCT "ENVIRONMENT" POINTERS WHICH ARE 
USED AS DEFAULTS TO CERTAIN COMMANDS 
ARE 

THESE ENVIRONMENT POINTERS 

THE EXECUTION ENVIRONMENT POINTER. THIS POINTER DESCRIBES 
THE LOCATION AT WHICH EXECUTION IS TO BE RESUMED UPON 
ISSUANCE OF THE "CONTINUE" COMMAND OR ONE OF THE SINGLE-STEP 
CLASS COMMANDS. 

THE VALUE OF THE EXECUTION ENVIRONMENT POINTER MAY BE CHANGED 
BY USING THE "GOTO" COMMAND. IT IS UNDEFINED UNLESS ONE OR 
MORE ACTIVATIONS OF THE USER PROGRAM EXIST. 

THE EVALUATION ENVIRONMENT POINTER. THIS POINTER DEFINES THE 
DEFAULT FROGRAM BLOCK TO BE USED FOR FINDING VARIABLES, 
STATEMENTS, AND FOR EXAMINING SOURCE FILES. 

THE VALUE OF THIS POINTER MAY BE CHANGED USING THE 
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"ENVIRONMENT" 
COMMAND LEVEL 

COMMAND. WHEN THE DEBUGGER IS ENTERED FROM 
THE VALUE OF THIS POINTER IS SET TO THE 

PROGRAM FLOCK CORRESPONDING TO THE USER'S MAIN PROGRAM. 
WHENEVER THE DEBUGGER IS REENTERED FROM THE USER PROGRAM (AS 
THE RESULT OF A BREAKPOINT FOR EXAMPLE), THE VALUE OF THIS 
POINTER IS SET TO THE PROGRAM BLOCK CORRESPONDING TO THE 
EXECUTION ENVIRONMENT POINTER. WHEN THE DEBUGGER IS 
REENTERED FOLLOWING USER PROGRAM TERMINATION, THE VALUE OF 
THIS POINTER IS ONCE AGAIN SET TO THE 
MAIN PROGRAM. 

PROGRAM BLOCK OF THE 

THE USER MAY THINK OF THE FVALU.ATIDN ENVIRONMENT POINTER AS 
NOTHING MORE THAN A "CONVENIENCE" ITEM. WITHOUT IT, EACH 
REFERENCE TO A VARIABLE OR STATEMENT WOULD REQUIRE AN 
ACCOMPANYING PROGRAM BLOCK NAME TO SPECIFY THE BLOCK IN WHICH 
THE OBJECT (VARIABLE, ETC.) WAS TO BE FOUND. USING THE 
EVALUATION ENVIRONMENT POINTER, ANY STATEMENT OR VARIABLE 
REFERENCES 
ARE LOOKED 

WHICH ARE NOT QUALIFIED WITH A PROGRAM BLOCK NAME 
UP IN THIS PROGRAM BLOCK. 

9.3 ACTIVATION NUMBERS 

ACTIVATION NUMBERS ARE USED TO SPECIFY A PARTICULAR ACTIVATION OF A 
PROCEDURE WHCN MORE THAN ONE ACTIVATION EXISTS. (MORE THAN ONE 
ACTIVATION OF A PROCEDURE CAN EXIST IF THE PROCEDURE CALLS ITSELF OR 
CAUSES ITSELF TO BE CALLED, AND/OR BY JSING THE DEBUGGER "CALL" 
COMMAND.) 

ACTIVATION NUMBERS MAY BE SPECIFIED AS ABSOLUTE OR RELATIVE 
MOST RECENT ACTIVATION: 

TO THE 

AN ABSOLUTE ACTIVATION NJMBER IS SPfcCIFIED BY AN UNSIGNED 
DECIMAL CONSTANT. FOR EXAMPLE, TO LOOK AT VARIABLF "INDEX" 
IN ACTIVATION 2 OF "RECURSE", ENTER THE COMMAND 

> : RECURSE\2\INDEX 

THE FIRST ACTIVATION OF A PROCEDURE IS ALWAYS ACTIVATION 1. 

A RELATIVE ACTIVATION NUMBER IS SPECIFIED BY A MINUS SIGN 
("-") IMMEDIATELY FOLLOWED BY A DECIMAL CONSTANT. THIS IS 
THE NUMBER OF ACTIVATIONS TO COUNT BACKWARDS FROM THE MOST 
RECENT ACTIVATION OF THE SPECIFIED PROCEDURE. FOR EXAMPLE, 
IF THERE ARE 5 ACTIVATIONS OF "FACTORIAL", ENTERING THE 
DEBUGGER COMMAND 

> £NyiBQN!!!!ENI-£ACIORIAL\-l 

CAUSES THE EVALUATION ENVIRONMENT TO BE SET TO ACTIVATION 4 
OF "FACTORIAL". 
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WHENEVER THE DEBUGGER REFERS TO AN ACTIVATION OF A PROGRAM BLOCK, 
THE ACTIVATION NUMBER IS PRINTED ONLY IF THERE IS WORE THAN ONE 
ACTIVATION OF THE BLOCK. 

9.4 VARIABLES 

THE RULES FOR IDENTIFYING VARIABLES WITHIN THE DEBUGGER ARE 
IDENTICAL TO THE RULES ESTABLISHED 3Y THE HOST LANGUAGE. THE SYNTAX 
HAS BEEN EXPANDED, HOWEVER, AS THE USER IS ALLOWED TO REFERENCE ANY 
VARIABLE IN THE DEBUGGING ENVIRONMENT AT ANY TIME. 

ONE OF THE FOLLOWING FORMATS IS USED TO IDENTIFY A VARIABLE: 

(1) <VARIABLE-NAME> 

(2) <PROGRAW-BLOCK-NAME> \ <VA R I ABLE-N A*l E> 

(3) <PROGRAM-BLOCK-NAME> \ <ACTI VATION-MUMBER> \ <VARI ABLE-NAME> 

WHERE: " 

<VARIABLE-NAME> IS THE VARIABLE NAME, POSSIBLY QUALIFIED AND/OR 
SUBSCRIPTED, AS REPRESENTED IN THE HOST LANGUAGE. 

<PROGRAM-PLQCK-NAME> IS A THE NAME OF A PROGRAM BLOCK, AS 
DESCRIBED IN SECTION 9.1. 

<ACTIVATION-NUMBER> IS THE ACTIVATION NUMBER OF THE PROGRAM 
BLOCK. THIS IS ONLY USEFUL FOR AUTOMATIC AND BASED STORAGE 
(PL/1) OR STORAGE NOT DECLARED AS "SAVED" (FORTRAN). 

0 FORMAT (1) REFERS TO THE NAMED VARIABLE IN THE PROGRAM BLOCK 
SPECIFIED BY THE CURRENT EVALUATION ENVIRONMENT. FOR EXAMPLE, TO 
RFFERENCF "VAR1" IN THE CURRENT BLOC<C (THAT SPECIFIED BY THE 
EVALUATION ENVIRONMENT POINTER), YOU WOULD ENTER 

V A R 1 

0 FORMAT (2) REFERS TO THE VARIABLE IN THE SPECIFIED PROGRAM BLOCK. 
IF THERE IS MORE THAN ONE ACTIVATION OF THIS BLOCK, THE MOST 
RECENT ACTIVATION IS USED. FOR EXAMPLE, TO REFERENCE "VARl" IN 
PROGRAM BLOCK "SUBR1", YOU WOULD ENTER 

SUBR1WAR1 
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0 FORMAT (3) REFERS TO THE VARIABLF IN THE SPECIFIED PROGRAM BLOCK 
AND ACTIVATION. FOR EXAMPLE, TO REFERENCE "VAR1" IN (ABSOLUTE) 
ACTIVATION 2 OF PROGRAM BLOC< "SUBR1", YOU WOULD ENTER 

SURR1\2\VAR1 

9.5 STATEMENTS 

DEBUGGER COMMANDS SUCH AS MBREA<POINT" AMD "GOTO" REQUIRE THE USER 
TO IDENTIFY A STATEMENT WITHIN THE DEBUGGING ENVIRONMENT. FOR USER 
CONVENIENCE, THE DEBUGGER ALLOWS 2 GENERAL METHODS OF IDENTIFYING A 
STATEMENT; ONE BASED ON A LABEL, THE OTHER ON A SOURCE FILE LINE 
NUMBER. 

ONE OF THE FOLLOWING FORMATS IS USED TO IDENTIFY A STATEMENT: 

* (1) <SOURCE-LINE> 

(?) <SOURCE-LIME> + <STATEMENT-OFFSET> 

T T ) <SOURCE-LINE> ( <INSERT-LINE> ) 

(4) <SOURCE-LINE> ( <INSERT-LINE> + <STATEMENT-OFFSET> ) 

* (5) <STATFMENT-LABEL> 

TZ) <STATEMENT-LABFL> + <L I NE-0FFSET> 

(7) <STATEMENT-LAPEL> + <LINE-0FFSET> + <STATEMENT-OFFSET> 

(THE FORMATS MARKED WITH " * " ARE THE MOST COMMON.) 

WHERE: 

<SOURCE-LINE> IS A SOURCE LINE NUMBER. THIS IS THE PHYSICAL LINE 
NUMBER IN THE SOURCE FILE ON WHICH THE STATEMENT RESIDES. (DON'T 
CONFUSE THIS WITH A FORTRAN STATEMENT NUMBER.) 

<STATEMENT-OFFSET> IS THE NUMBER OF STATEMENTS TO COUNT FROM THE 
FIRST STATEMENT ON THE LINE IN ORDER TO FIND THIS STATEMENT. THE 
FIRST STATEMENT ON A LINE HAS A STATEMENT OFFSET OF Q. 

<INSERT-LINE> IS AN INSERT FILE LINE NUMBER (THAT IS, 
PHYSICAL LINE NUMBER IN A FILE "$INSERT•ED" BY THE PRIMARY SOURCE 
FILE.) 

<STATEMENT~LABEL> IS A FORTRAN STATEMt NT M J M F E P ^ PTTl LABEL 
CONSTANT, OR COBOL PARAGRAPH NAME. FORTRAN STATEMENT LABELS MUST 
BE PRECEDED BY A DOLLAR SIGN ("S") ($100 IDENTIFIES FORTRAN 
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STATEMENT LABEL 100, FOR EXAMPLE.) COBOL PARAGRAPH NAMES WHICH 
START WITH A NUMERIC MUST ALSO BE PRECEDED BY A DOLLAR SIGN. 

<LINE-OFFSET> IS THE NUMBER OF PHYSICAL SOURCE LINES FOLLOWING 
THE LINF CONTAINING <ST AT EM ENT-LABEL>. 

NOTE THAT ANY OF THE SEVEN FORMATS DESCRIBED ABOVE MAY RE PRECEDED 
BY A PROGRAM BLOCK NAME, SEPARATED BY A BACKSLASH: 

<PROGRAM-BLOCK-NAME> \ <STATEME NT-IDfcNTIFIER> 

ABSENCE OF THE PROGRAM BLOCK NAME INDICATES THAT THE PROGRAM BLOCK 
SPECIFIED BY THE EVALUATION ENVIRONMENT POINTER IS TO BE USED TO 
FIND THE GIVEN STATEMENT 

THE FOLLOWING FORTRAN FUNCTION IS USED AS AN EXAMPLE IN THE TEXT 
BELOW: 

(0001) INTEGER*? FUNCTION ABSADD (1, J) 
(0002) INTEGER*2 I,J 
(0003) 10 ABSADD = I + J 
(0004) 20 
(0005) 
(0006) 

IF (ABSADD 
RETURN 
END 

LT. 0) ABSADD = -ABSADD 

0 FORMAT (1), ABOVE, IDENTIFIES THE LEFT-MOST STATEMENT ON THE 
SPECIFIED SOURCE LINE NUMBER. ASSUMING THAT "ABSADD" IS THE 
CURRENT EVALUATION ENVIRONMENT, THE STATEMENT REFERENCE 

IDENTIFIES THE STATEMENT "ABSADD - I + J" ON SOURCE LINE 3. 

0 FORMAT (?) IS USEFUL WHEN MULTIPLE STATEMENTS APPEAR ON ONE LINE. 
IT IS USED TO SPECIFY A STATEMENT WHICH IS NOT THE LEFT-MOST 
STATEMENT ON THE SOURCE LINF. REFERRING TO THE EXAMPLE PROGRAM 
ABOVE, SOURCE LINE 4 HAS TWO STATEMENTS, THE IF BEING THE FIRST 
AND THE ARITHMETIC ASSIGNMENT STATEMENT (WHICH WILL BE EXECUTED 
SHOULD THE IF-EXPRESSION YIELD TRUE), THE SECOND. TO IDENTIFY 
THE ASSIGNMENT STATEMENT, YOU MIGHT USE 

ABSADDN4+1 

IF THE EVALUATION ENVIRONMENT WAS OTHER THAN "ABSADD", OR JUST 

4+J 

IF THE EVALUATION ENVIRONMENT WAS SET TO "ABSADD". 
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0 FORMATS C3) AND (4) ARE INCLUDED FOR THOSE USERS WHO USE 
FXECUTABLE STATEMENTS IN $INSERT FILES. (NB: THE PRIMARY USE OF 
JtlNSERT FILES IS DATA DECLARATION.) IN 
LINE NUMBER IS THE LINE NUMBER IN THE 
INCLUDES THE SINSERT DIRECTIVE. THE 

THESE CASES, THE SOURCE 
PRIMARY SOURCE FILE WHICH 
INSERT LINE NUMBER AND 

STATEMENT OFFSET ARE USED AS DESCRIBED ABOVE (FORMATS (1) AND 
(2)). THESE WERE NOT INCLUDED IN THE EXAMPLE PROGRAM BECAUSE OF 
THEIR INFREQUENT IIS F. EXAMPLE: 

FFT02\12(2) 

S P E C I F I E S THE L E F T - M O S T STATEMENT ON P H Y S I C A L L I N E 
THE F I L E T . I N S E R T ' E D ON PRIMARY F I L E L I N E NUMBER 12 
" F F T 0 2 " . 

NUMBER ? IN 
IN ROUTINE 

FORMAT (5) IS USED TO IDENTIFY STATEMENT BY THE LABEL 
ASSOCIATED WITH IT. AS STATED ABOVE, REFERENCES TO FORTRAN 
STATEMENT NUMBERS MUST BE IMMEDIATELY PRECEDED BY A DOLLAR SIGN. 
TO IDENTIFY FORTRAN STATEMENT NUMBER 20 IN "ABSADD", YOU MIGHT 

USE 

ABSADDNS20 

OR, IF THE EVALUATION ENVIRONMENT WAS SET TO "ABSADD", JUST 

$20 

0 FORMAT (6) ALLOWS IDENTIFICATION OF A STATEMENT BY SPECIFYING A 
STATEMENT LABEL AND LINE OFFSET. THE STATEMENT REFERENCED USING 
THIS FORMAT IS ALWAYS THE LEFT-MOST STATEMENT ON THE LINE 
"LINE-OFFSET" LINES FOLLOWING THE SOURCE LINE ON WHICH THE 
SPECIFIED LABEL IS DEFINED. TO IDENTIFY THE RETURN STATEMENT ON 
SOURCF LINE. 5 USING THIS FORMAT, YOU WOULD ENTER 

$20+1 

NOTE THAT NO "BACKWARDS" REFERENCING IS AVAILABLE, E.G. 
CANNOT REFERENCE THE STATEMENT ON S O U K C E LINE 3 BY ENTERING 

YOU 

$20-1 

FORMAT (6) SHOULD NOT BE CONFUSED WITH FORMAT ( 2 ) , DESCRIBED 
ABOVE. RECALL THAT THF 
(2) IS ft SOURCE LINE 
STATEMENT LABEL. 

ITEM PRECEDING 
NUMRER; THE 

H E PLUS 
ITEM IN 

SIGN INI FORMAT 
FORMAT (6) IS A 

0 FORMAT (7) IS SIMILAR IN FUNCTION TO FORMAT C6) BUT ALLOWS THE 
USER TO IDENTIFY A STATEMENT WHICH I.S NOT THE LEFTMOST ON THE 
SOURCE LINE SPECIFIED 3Y STATEMENT-LA3 EL + LINE-OFFSET. TO 
IDENTIFY THE ARITHMETIC ASSIGNMENT STATEMENT ON SOURCE LINE A 

- PAGE ~~36 -CHAPTER III 



P E - T - 6 0 0 H I G H E R - L E V E L - L A N G U A G E DEBUGGER (DBG) 

USING T H I S FORMAT, YOU WOULD ENTER 

$ 1 0 + 1 + 1 

THE FIRST "+1" SPECIFIES THE NUMBER OF PHYSICAL SOURCE LINES 
BEYOND THE LINE ON WHICH FORTRAN STATEMENT LABEL 10 IS DEFINED. 
THIS IS THE SOURCE LINE ON WHICH THE STATEMENT WILL BE FOUND. 
THE RIGHT-MOST "+1" SPECIFIES THAT THIS IS THE SECOND STATEMENT 
ON THE LINE. 
STATEMFNT IS 

(RECALL 
" + 0" . ) 

THAT THIS IS AN OFFSET AND THAT THE FIRST 

THE IDENTIFICATION OF PL/1 SOURCE STATEMENTS BASED UPON SOURCE LINE 
NUMBER DIFFERS SLIGHTLY FROM THAT OF FORTRAN STATEMENTS. 

WHEN MULTIPLE PL/1 STATEMENTS APPEAR WITHOUT AN 
SEMICOLON, EACH STATEMENT IS CONSIDERED TO RESIDE ON THE 

INTERVENING 
SOURCE LINE 

WHICH CONTAINS THE FIRST TOKEN OF THE FIRST STATEMENT. 

AN EXAMPLE BEST ILLUSTRATES THIS DIFFERENCE: 

(0010) 
CO011 ) 
(0012) 
(0013) 
(0014) 

IF I < 100 THEN 
IF I < N THEN 

/* 10 */ 
/* 10+1 */ 

/* INCREMENT */ 
1 = 1 + 1 ; 

ELSE 
/* 10+? */ 
/* 14 */ 

(0015) 
(0016) 
(0017) 
(0018) 
(0019) 

/* DECREMENT */ 
1 = 1 - 1 ; 

/* NOW UPDATE LINKED LIST 
CALL UPDATE LIST (I) ; 

*/ 
/* 19 */ 

ALTHOUGH THE SECOND "IF" STATEMENT 
11, ACCORDING TO THE ABOVE RULE, IT 
STATEMENT ON SOURCE LINE NUMBER 10 

ACTUALLY RESIDES ON SOURCE LINE 
IS REFERENCED AS THE SECOND 

THE SAME REASONING APPLIES TO 
THE ARITHMETIC ASSIGNMENT STATEMENT ON SOURCE LINE 13. 

THE ARITHMETIC ASSIGNMENT STATEMENT ON SOURCE LINE 16 IS THE SUBJECT 
OF THE ELSE CLAUSE ON LINE 14. AS THE WORD "ELSE" 
TOKEN IN THE ENSUING STATEMENT, ITS PRESENCE ON 
DENOTES THAT THE ASSIGNMENT STATEMENT ON LINE 16 BE 

IS THE FIRST 
SOURCE LINE 14 
REFERENCED AS 

THOUGH IT RESIDED ON LINE 14. 
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10 PROGRAM CONTROL COMMANDS 

THIS SECTION DESCRIBES THE DBG COMMANDS WHICH AFFECT USER PROGRAM 
EXECUTION. 

10.1 RESTARTING THE PROGRAM - THE "RESTART" COMMAND 

THE "RESTART" COMMAND IS USED TO START OR RESTART EXECUTION OF THE 
USER PROGRAM. ISSUANCE OF THIS COMMAND HAS THE FOLLOWING EFFECTS: 

". ALL STACK FRAMES OWNED BY THE USER PROGRAM ARE RELEASED. 
THAT IS, THE STACK IS UNWOUND TO THE DEBUGGER-OWNED FRAME AT 
THE STACK ROOT. USERS OF THE "CALL" COMMAND WHO CALL 
PROCEDURES WHICH ARE BREAKPOINThD SHOULD SPECIFICALLY NOTE 
THAT USE OF THE "RESTART" COMMAND CAUSES THESE CALLED 
PROCEDLIRFS TO BECOME INACTIVE. 

THE USER'S MAIN PROGRAM IS PROCEDURE-CALLED BY THE DEBUGGER 
WITH NO ARGUMENTS. SHOULD THE PROGRAM EXPECT ARGUMENTS, THE 
"RESTART" COMMAND PROCESSOR WILL PRINT AN APPROPRIATE ERROR 
DIAGNOSTIC AND RETURN TO DEBUGGER COMMAND MODE. 

THE "RESTART" COMMAND MAY OPTIONALLY BE FOLLOWED BY A SINGLE STEP 
COMMAND TO EFFECT PROGRAM RESTART AND RETURN CONTROL TO DBG COMMAND 
LEVEL FOLLOWING THE EXECUTION OF A SPECIFIED NUMBER OF STATEMENTS. 

THE FORMAT OF THE "RESTART" COMMAND (ABBREVIATED "RST") IS : 
J »'• • — • — - — - — • • • 

RESTART C<STFP-C0^MAND>3 

WHFRF : 

<STEP-CCMMAND> IS-A "STEP", "STEPIN", OR "IN" COMMAND FOLLOWFD BY 
THE APPROPRIATE ARGUMENTS. NOTE THAT NO SEMICOLON SEPARATES THE 
"RESTART" COMMAND FROM THE SINGLE STEP COMMAND. 

IF NO STEP COMMAND IS SUPPLIED, THE PROGRAM RESTARTED AND 
EXECUTION CONTINUES UNTIL ONE OF THE EVENTS DESCRIBED IN SECTION 6.4 
OCCURS, AT WHICH TIME CONTROL RETURNS TO THE DEBUGGER. 

IF A STEP COMMAND FOLLOWS "RESTART", THE PROGRAM'lS RESTARTED AS 
DESCRIBED ABOVE AND THEN SIMGLE STEPPED AS DESCRIBED IN SECTION 16. 

EXAMPLES: 

1 ) TO RESTART PROGRAM E X E C U T I O N : 

> RESTART 
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2) TO RESTART 
CALL TO THE 

PROGRAM EXECUTION AND STO D 

MAIN PROGRAM: 
FOLLOWING THE PROCEDURE 

> RESTART IN 

IQJ-Z_ CONJ1 NUjN G_ PROG RA M_ EX EC yiIOfNi._-_T HE "CQITINUE" .COMMAND 

THE "CONTINUE" COMMAND IS USED TO CONTINUE PROGRAM EXECUTION 
FOLLOWING A BREAKPOINT,, CONDITION SIGNAL, OR SINGLE STEP OPERATION. 
THE PROGRAM IS RESUMED AT THE LOCATION SPECIFIED BY THE EXECUTION 
ENVIRONMENT POINTER, WHICH, UNLESS MODIFIED BY THE USER, IS THE 
LOCATION AT WHICH CONTROL WAS RETURNED TO T-i £ DEBUGGER FROM THE USER 
PROGRAM. (THE VALUE OF THE EXECUTION ENVIRONMENT POINTER MAY BE 
MODIFIED USING THE "GOTO" COMMAND AND DISPLAYED USING THE "WHERE" 
COMMAND; SEE SECTIONS 10.3 AND 14.1 FOR DETAILS.) 

IF THF EXECUTION ENVIRONMENT POINTER DESCRIBES A STATEMENT, 
PROGRAM BLOCK ENTRY, OR PROGRAM BL1KK EXIT, CONTROL RETURNS 
TO THE USER PROGRAM AT THE ASSOCIATED LOCATION. 

IF THE EXECUTION ENVIRONMENT POINTER DESCRIBES THE DEBUGGER 
DFFAULT ON-UNIT FOR A PARTICULAR CONDITION, CONTROL RETURNS 
TO THAT ON-UNIT WHICH RETURNS TO THE PR1M0S CONDITION 
MECHANISM IN THE APPROPRIATE MANNER. SHOULD THE SIGNALLER OF 
THE CONDITION HAVE SPECIFIED THAT RETURN FROM THIS CONDITION 
IS ILLEGAL, AN "ILLEGAL_ONUNIX Ji ETURNS" CONDITION IS 
IMMEDIATELY SIGNALLED BY THE CONDITJON MECHANISM AND CAUGHT 
BY THE DEBUGGER 
ONLY FOLLOWING 
1 0 . 3 ) ; PROGRAM 

THE USER «iAY CONTINUE PROGRAM EXECUTION 
ISSUANCE OF A "GOTO" COMMAND (SEE SECTION 
EXECUTION MAY, HOWEVER, BE RESTARTED. 

IF THE VALUE 
UNDEFINED, AN 

OF THE EXECUTION ENVIRONMENT 
ATTEMPT TO CONTINUE WILL FAIL; 

POINTER IS 
THE DEBUGGER 

WILL PRINT AN 
COMMAND MODE. 

APPROPRIATE ERROR DIAGNOSTIC AND RETURN TO DBG 

PROGRAM EXECUTION CONTINUES UNTIL ONE OF THE EVENTS DESCRIBED IN 
SECTION 6.4 OCCURS, AT WHICH TIME CONTROL RETURNS TO THE DEBUGGER. 

THE FORMAT OF THE "CONTINUE" COMMAND (ABBREVIATED " C " , WITH SYNONYMS 
"PROCEED" AND "PR") IS: 

CONTINUE 
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EXAMPLE: 

TO CONTINUE PROGRAM EXECUTION FROM THE LAST BREAKPOINT, ENTER 

>_C 

12i3_IRANSFERRI^G_PROGRAM_C^^ 

THE "GOTO" COMMAND IS USED TO MODIFY THE VALUE OF THE EXECUTION 
ENVIRONMENT POINTER. THE EFFECT OF USING THIS COMMAND IS TO CAUSE 
CONTROL TO RETURN TO A SPECIFIC STATEMENT AI H E N PROGRAM EXECUTION IS 
RESUMED, WITH EITHER THE "CONTINUE" COMMAND (SECTION 10.2) OR A 
SINGLE STEP COMMAND (SECTION 1 6 ) . 

THE USER MAY ONLY "GOTO" A STATFMENT IN A PROCEDURE WHICH IS ACTIVE. 
IF ThE STATEMENT IS NON-LOCAL TO THE PROGRAM BLOCK SPECIFIED PY THE 
CURRENT EXECUTION ENVIRONMENT POIMTER, A NOM-LOCAL GOTO IS PERFORMED 
TO PROPERLY UNWIND THE STACK. IN ANY CASE, THE EVALUATION 
ENVIRONMENT IS SET TO THE "GONE-TO" PROGRAM BLOCK AND THE EVALUATION 
LANGUAGE IS SET TO THE SOURCE LANGUAGE OF THF NEW PROGRAM BLOCK. 

THE "GOTO" COMMAND M~A~Y RE USEi) TO BYPASS A DEBUGGER "CALL" FRAME, 
UNWIND THE STACK, AND RETURN FROM A PROGRAM BLOCK INVOKED WITH THE 
"CALL" COMMAND. (SEE SECTION 19 FOR DETAILS.) 

THE GENERIC FORM OF THE "GOTO" (OR "GO TO") COMMAND IS: 

GOTO r<PROGRAM-BLOCK-NAME> \ C<ACTIV AT I ON-NUMBER> \ 3D 
<STATEMENT-1DENTIFIER> 

WHERE 

<PROGRAM-BLOCK-NAME> IS THE NAME OF A PROGRAM BLOCK, AS DESCRIBED 
IN SECTION 9.1. 

<ACTIVATION-NUMPER> IS A PROGRAM BLOCK ACTIVATION NUMBER, AS 
DESCRIBED IN SECTION <?.3. 

<STATFMENT-IDENTIFIER> IS A STATEMENT IDENTIFIER, AS DESCRIBED IN 
SECTION 9.5. 

IF THE PROGRAM BLOCK NAME IS OMITTED, THE SPECIFIED STATEMENT IS 
ASSUMED TO BE IN THE PROGRAM BLOCK DEFINED BY ThE EVALUATION 
ENVIRONMENT POINTER. 

IF AN ACTIVATION NUMBER IS SPECIFIED, THE STACK IS UNWOUND TO THIS 
ACTIVATION AND THE EXECUTION ENVIRONMENT POINTER IS SET TO THE 
SPECIFIED STATEMENT. IF NO ACTIVATION NUMBER IS SUPPLIED, THE MOST 
RECENT ACTIVATION OF THE PROGRAM BLOCK IS ASSUMED. 
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EXAMPLES 

1) TO SET THE EXECUTION POINTER TO FORTRAN STATEMENT LABEL 2CU IN 
THE CURRENT EVALUATION ENVIRONMENT: 

> GOTO $2 00 

2) TO SET THE EXECUTION ENVIRONMENT POINTER TO THE STATEMENT ON 
SOURCE LINE 12 IN THE FOURTH ACTIVATION CF PROCEDURE "FACT": 

> GOTO FACT\4\12 

10.4 DEFINING THE MAIN PROGRAM - THE "MAIN" COMMAND 

THE "MAIN" COMMAND IS USED 

TO DEFINE THE PROGRAM UNIT TO BE CALLED IN THE EVENT OF A 
"RESTART" COMMAND, AND 

TO CAUSE THE DEBUGGER TO PRINT THE NAME OF THE MAIN PROGRAM. 

THE GENERIC FORM OF THE "MAIN" COMMAND IS: 

MAIN [<PR0GR AM-BLO CK-NAM E>3 

WHERE: 

<PROGRAM-BLOCK-NAME> IS THE MAME OF A PROGRAM BLOCK, AS DESCRIBED 
IN SECTION 9.1. 

IF A PROGRAM BLOCK NAME IS SUPPLIED, THE PROGRAM BLOCK WHICH IS 
PROCEDURE-CALLED ON A "RESTART" COMMAND IS SET TO THAT SPECIFIED. 

IF THE PROGRAM BLOCK NAME IS OMITTED, THE DEBUGGER PRINTS T'HE NAME 
OF THE MAIN PROGRAM ON THE USER'S TERMINAL. 

EXAMPLES : 

1) TO DETERMINE THE NAME OF THE MAIN PROGRAM: 

> MAIN 
MAIN PROGRAM I S " P M A I N " . 
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?) TO SET THE MAIN PROGRAM TO "FTMAIN": 

> RAIN FTMAIN 

10.5 UNWINDING THE STACK - THE "UNWIND" COMMAND 

THE "UNWIND" COMMAND IS USED TO RELEASE ALL ACTIVATIONS OF THE USER 
PROGRAM AND DEBUGGER FROM THE PROCEDURE CALL / RETURN STACK AND 
CAUSE THE EXECUTION ENVIRONMENT POINTER TO BECOME UNDEFINED. 

THIS COMMAND IS ESPECIALLY USEFUL WHEN MULTIPLE INVOCATIONS OF DBG 
EXIST AS A RESULT OF USING THE "CALL" COMMAND. (SEE SECTION 19 FOR 
DETAILS.) 

THE FORMAT OF THE "UNWIND" COMMAND IS 

UNWIND 

EXAMPLE: 

(2:SUBRA> > UNWIND 
> 
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11 BREAKPOINTS AND TRACEPOINTS 

FREQUENTLY, IT IS USEFUL TO SUSPEND PROGRAM EXECUTION AT CERTAIN POINTS 
TO INSPECT VARIABLES, PROCEDURE CALL HISTORY, ETC. 

THE DEBUGGER BREAKPOINT FACILITY ALLOWS THE USER TO SUSPEND PROGRAM 
EXECUTION: 

[ PRIOR TO THE EXECUTION OF A STATEMENT, 

IMMEDIATELY FOLLOWING THE ENTRY TO A PROGRAM BLOCK (THROUGH THE 
PRIMARY OR AN ALTERNATE ENTRY POINT), A St D 

IMMEDIATELY FOLLOWING THE EXIT FROM A PROGRAM BLOCK. 

FURTHERMORE, DBG ALLOWS THE USER TO DEFINE CONDITIONAL BREAKPOINTS AND 
ATTACH "ACTION LISTS" OF DFBUGGER COMMANDS TO BE EXECUTED WHEN A 
BREAKPOINT OCCURS. 

TRACEPOINTS ARE SIMILAR TO BREAKPOINTS; HOWEVER, INSTEAD OF RETURNING 
CONTROL TO DEBUGGER COMMAND LEVEL OR TO AN ACTION LIST, ENCOUNTERING A 
TRACEPOINT CAUSES A MESSAGE TO BE PRINTED ON THE USER TERMINAL,. 
FOLLOWED IMMEDIATELY BY RESUMPTION OF PROGRAM EXECUTION. 

IN THE TEXT BELOW, REFERENCES TO BREAKPOINTS ALSO APPLY TO TRACEPOINTS 
UNLESS OTHERWISE NOTED. 

llil_I^I^IIfII^G_A_BREAKPgiNT 

THIS SECTION DESCRIBES THE FORMAT FOR IDENTIFYING A BREAKPOINT TO 
THE DEBUGGER. 

(1) STATEMENT BREAKPOINTS ARE IDENTIFIED WITH STATEMENT 
IDENTIFIER, OPTIONALLY QUALIFIED BY PROGRAM BLOCK NAME, AS 
DESCRIBED IN SECTION 9.5. 

(2) ENTRY AND E*IT BREAKPOINTS ARE IDENTIFIED BY EITHER 

<PROGRAM-BLOCK-NAME> \\ <BREAKPOI NT-TYPE> 

OR JUST 

\ <BREAKPOINT-TYPE> 

<PROGRAM-BLOCK-NAME> IS A PROGRAM BLOCK NAME, AS D E S C R I B E D I N 
SECTION 9.1. IF OMITTED (AS SHOWN IN THE SECOND FORM), THE 
PROGRAM BLOCK SPFCIFIED BY THE CURRENT EVALUATION ENVIRONMENT IS 
USED. <BREAKPOINT-TYPE> IS THE TYPE OF BREAKPOINT, "ENTRY" (OR 
"EN") FOR AN ENTRY BREAKPOINT, "EXIT" (OR "EX") FOR AN EXIT 
BREAKPOINT. FOR EXAMPLE, TO IDENTIFY THE BREAKPOINT AT THE 
ENTRY TO PROCEDURE "CONVERT", YOU WOULD ENTER 
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C O N V E R T W ENTRY 

OR, IF THE EVALUATION ENVIRONMENT WAS "CONVERT'1, THIS COULD BE 
SHORTENED TO 

\ ENTRY 

(3) TO IDENTIFY A BREAKPOINT AT AN ALTERNATE ENTRY TO A PROGRAM 
BLOCK, YOU WOULD ENTER ' 

<PROGRAM-BLOCK-NAME> \ <A LT E R NA TE -;E NT R Y -N AME> \\ ALTERNATE 

OR, IF THE EVALUATION ENVIRONMENT IS <?KCGRAM-BLOCK-NAME>, THIS 
CAN RE ABBREVIATED TO 

: <ALTERNATE-ENTRY-NAME> \\ ALTERNATE 

FOR EXAMPLE, TO IDENTIFY THE BREAKPOINT AT ALTERNATE ENTRY 
"CONVERT1" IN PROCEDURE "CONVERT", ENTER 

C0NVERT\CQNVERT1\\ALTERNATE 

THE SPECIFIER "ALTERNATE" CAN BE ABBREVIATED "ALT". 

(4) A SHORT-HAND FORM OF SPECIFYING BREAKPOINTS AT THE ENTRY TO AND 
EXIT FROM A PROGRAM BLOCK IS AVAILABLE: 

<PROG RAM-BLOC IC-NAME> \ 

THIS SPECIFICATION IS ONLY RECOGNIZED FOLLOWING A "BREAKPOINT", 
"TRACEPOINT", "CLEAR", OR "LIST" COMMAND. E.G., TO SET A 
BREAKPOINT AT THE ENTRY TO AND EXIT FRO*l "COMPARE" (ASSUMING NO 
ALTERNATE ENTRIES E X I S T ) , YOU WOULD ENTER 

> BREAKPOINT COMPAREX 

11.2 BREAKPOINT ATTRIBUTES 

ASSOCIATED WITH EACH BREAKPOINT IS A COUNTER WHICH KEEPS TRACK OF 
THE NUMBER OF TIMES THAT THE BREAKPOINTED STATEMENT, ENTRY, OR EXIT 
HAS BEEN EXECUTED. THIS COUNTER IS RESET TO ZERO WHEN THE 
BREAKPOINT IS CREATED AND INCREMENTED BY ONE EACH 
BREAKPOINTED LOCATION IS ENCOUNTERED. 

TIME THE 

THE USER CAN CAUSE THE BREAKPOINT TRAP TO OCCUR CONDITIONALLY BY 
USING THE "AFTER", "BEFORE", AND/OR "EVERY" BREAKPOINT OPTIONS. 
ASSOCIATED WITH EACH OPTION IS A VALUE WHICH IS COMPARED TO THE 
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VALUE OF THE COUNTER EVERY TIME THE BREAKPOINT IS ENCOUNTERED: 

^ IK "AFTER" IS SPECIFIED, THE BREAKPOINT TRAP OCCURS ONLY WHEN 
THF VALUE OF THE COUNTER EXCEEDS THE VALUE ASSOCIATED WITH 
THE "AFTER" SPECIFICATION. 

. LIKEWISE, IF "BEFORE" IS SPFCIF1ED, THE TRAP OCCURS ONLY WHEN 
THE VALUE OF THE COUNTER IS LESS THAN THE VALUE ASSOCIATED 
WITH THE "BEFORE" SPECIFICATION. 

IF "EVERY" IS SPECIFIED, THE BREAKPOINT TRAP OCCURS EACH "N" 
ITERATIONS THROUGH THE BREAKPOINT ED LOCATION, WHERE "N" IS 
THE VALUE ASSOCIATED WITH THE "EVERY" SPECIFICATION. 

SHOULD MORE THAN ONE OF THESE OPTIONS BE ATTACHED TO 
THEY WORK INCLUSIVELY. 

A BREAKPOINT, 

FOR EXAMPLE, TO SET A BREAKPOINT AT THE E^TRY TO "ADDARRAY" AND TO 
CAUSE THE TRAP TO OCCUR FOLLOWIMG THE SECOND OCCURRENCE AND PRIOR TO 
THE SIXTH OCCURRENCE (I.E. ON THE THIRD, FOURTH, AND FIFTH CALLS), 
YOU WOULD ENTER THE COMMAND 

> BREAKPOINT ADDARRAY \ \ENTRY -AFTER 2 -BEFORE 6 

(THE "BREAKPOINT" 
IN SECTION 11.4.) 

COMMAND FORMAT AND OPTIONS ARE EXPLAINED IN DETAIL 

ANOTHER ATTRIBUTE WHICH CAN BE ASSOCIATED WITH A BREAKPOINT IS THE 
"IGNORE" FLAG. PRESENCE OF THIS FLAG (WHICH CAN BE SET AND RESET 
FROM DEBUGGER COMMAND LEVEL) INFORMS THE DEBUGGER THAT THE 
BREAKPOINT TRAP IS NEVER TO BE TAKEN. WHENEVER AN IGNORED 
BREAKPOINT IS ENCOUNTERFD, ONLY THE COUNTER IS INCREMENTED; USER 
PROGRAM EXECUTION THEN CONTINUES. "IGNORING" A BREAKPOINT IS USEFUL 
FOR RETAINING ALL INFORMATION ASSOCIATED WITH IT (ESPECIALLY ACTION 
LISTS) BUT SUPPRESSING THE TRAP. 

11 .3 ACTION LISTS 

AN ACTION LIST 
EXECUTED WHEN A 

IS A SET OF ONE OP 
BREAKPOINT TRAP OCCURS. 

MORE DEBUGGER 
WHEN A TRAP 

COMMANDS 
OCCURS 

TO 
AT 

BE 
A 

BREAKPOINT WITH AN ATTACHED ACTION LIST, CONTROL IS NOT RETURNED TO 
DEBUGGER COMMAND LEVEL, BUT RATHER, DBG COMMANDS ~ARE READ AND 
EXECUTED FROM THE ACTION LIST. IF THE ACTION LIST TERMINATES 
WITHOUT RETURNING CONTROL TO THE PROGRAM (WITH A "CONTINUE" COMMAND, 
FOR EXAMPLE), CONTROL IS PASSED TO THF DEBUGGER COMMAND LEVEL, 
SIGNIFIED BY A "> " PROMPT IN THE LEFT MARGIN OF THE USER TERMINAL. 

AN ACTION LIST IS SPECIFIED BY ENCLOSING ONE OR MORE DEBUGGER 
COMMANDS WITHIN PAIRED SQUARE BRACKETS ("C ] " ) . FOR EXAMPLE, 

C W H E R E ; • C O N T I N U I N G CONTINUE: 

- P A G E 45 - C H A P T E R III 



HISHER-LEVEL-LANGUAGE DEBUGGER (DBG) PE-T-600 

ALSO, ACTION LISTS 
COMMAND: 

MAY BE NESTED, AS IN THE FOLLOWING DEBUGGER 

> BRE£KP0INI_$MAIN\2Q_£lF_I_ i^ 

IN THE ABOVE FXAMPLE, A BREAKPOINT IS SET IN TTTE FORTRAN MAIN 
PROGRAM AT THE STATEMENT ON SOURCE LINE NUMBER 20; WHEN THE 
BREAKPOINT TRAP IS TAKEN, THE VALUE OF VARIABLE " I " IS COMPARED TO 
20 (SEE THE "IF" COMMAND DESCRIPTION, SECTION 1 3 . 3 ) . IF THEY ARE 
NOT FGUAL, PROGRAM EXECUTION CONTINUES, ELSE THE VALUE OF THE 
EXECUTION ENVIRONMENT POINTER IS PRINTED (THE "WHERE" COMMAND IS 
DESCRIBED IN SECTION 14.1) AND CONTROL RETURNS TO THE DEBUGGER'S 
COMMAND LEVFL. 

ACTION LISTS ARE NOT AVAILABLE ON TRACEPOINTS. ~~ 

11±{* _§ H I I NG .BREAKPO I NJS.r _T_HE_^BR E A KPQINI^_COMMAND 

THERE ARE THREE USES OF THE "BREAKPOINT" COMMAND: 

TO SET A NEW BREAKPOINT - IF NO BREAKPOINT FXISTS AT THE 

SPECIFIED LOCATION, ONE IS CREATED WITH THE SUPPLIED 
ATTRIBUTES (IF A N Y ) , 

TO MODIFIY THE ATTRIBUTES OF AN EXISTING BREAKPOINT - IF A 
BREAKPOINT ALREADY EXISTS AT THE SPECIFIED LOCATION, THE 
ATTRIBUTES ARE MODIFIED IN ACCORDANCE WITH THOSE SUPPLIED ON 
THE COMMAND LINE; VALUES OF ATTRIBUTES NOT SPECIFIED REMAIN 
UNCHANGED, AND 

TO CONVERT TRACEPOINT INTO A BREAKPOINT - IF A TRACEPOINT 
EXISTS AT THE SPECIFIED LOCATION, IT IS REPLACED BY A 
BREAKPOINT WITH THE SPECIFIED ATTRIBUTES (IF ANY); 
ATTRIBUTES NOT SPECIFIED REMAIN UNCHANGED. 

THE GENERIC FORMAT FOR THE "BREAKPOINT" COMMAND (ABBREVIATED "BRK") 
IS: 

BREAKPOINT [<BREAKPOINT-IDENTIFIER>] [<ACTION-LJST>D 
C-AFTER <VALUE>D [-BEFORE <VALUE>3 [-EVERY <VALUE>3 
IT-COUNT <VALUE>3 [-IGNORE < -NIGN0RE3 C-EDIT3 

WHERE : 

<BREAKPOINT-IDENTIFIER> IS A BREAKPOINT IDENTIFIER, AS DESCRIBED 
IN SECTION 11.1. 

<ACTION-LIST> IS AN ACTION LIST, AS DFSCRIBED IN SECTION 11.3. 

<VALUE> IS A POSITIVF INTEGER VALUE. 
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SHOULD THE BREAKPOINT IDENTIFIER 3E OMITTED, THE VALUE OF THE 
EXECUTION ENVIRONMENT POINTER IS USED. 

IF AN ACTION LIST IS SPECIFIED, IT REPLACES t~HT ONE (IF ANY) 
ATTACHED TO THE BREAKPOINT. TO DELETE AN ACTION LIST, ENTER THE 
STRING "LI" (I.E., AN "EMPTY" ACTION LIST). 

"-AFTER", "-BEFORE", AND "-EVERY" A RE USED TO SPECIFY THE RANGE AND 
FREQUENCY TO TRAP AT THIS BREAKPOINT AND RETURN CONTROL TO EITHER AN 
ACTION LIST (IF PRESENT) OR TO THE DEBUGGER'S COMMAND LEVEL. THEIR 
FUNCTIONS ARE DESCRIBED IN SECTION 11.2. TO DISABLE ONE OF THESE 
ATTRIBUTES, SUPPLY A VALUE OF ZERO. 

"-COUNT" IS USED TO RESET THE BREAKPOINT COUNTER; IT IS SET TO THE 
VALUE WHICH FOLLOWS THIS Q°TIQM. THE BREAKPOINT COUNTER IS 
DESCRIBED IN SECTION 11.2. 

"-IGNORE" AND "-NIGNORE" ARE USED TO SET AND RESET THE "IGNORE" 
FLAG, RESPECTIVELY. THE "IGNORE" FLAG IS DESCRIBED IN SECTION 11.2. 

"-EDIT" SPECIFIES THAT THE ACTION LIST ASSOCIATED WITH THIS 
BREAKPOINT IS TO BE EDITED EDITING IS DESCRIBED IN SECTION 21. 

EXAMPLES: 

1) TO SET A BREAKPOINT AT LABEL "CONVERSI ON LOOP" IN THE CURRENT 
EVALUATION ENVIRONMENT: 

> BRK CONVERSIONLOOP 

2) TO SET A BREAKPOINT AT THE CURRENT EXECUTION POINTER (ASSUMING 
NONE ALREADY EXISTS) 

> HRK 

3) TO SET A BREAKPOINT AT THE FNTRY TO "CDELTA" AND TO CAUSE THE 
ARGUMENTS TO BE PRINTED EVERY TIME THE PROCEDURE IS CALLED, 
FOLLOWED BY RETURN TO DEBUGGER COMMAND LEVEL: 

> §H<_CDELTA\\ENTRY_CARGL)MENTS2 

A) TO DELETE THE ACTION LIST ATTACHED TO THE BREAKPOINT SHOWN IN 
EXAMPLE 3: 

> BRK C D E L T A W E N T R Y C] 
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5) TO SET A BREAKPOINT ON THE STATEMENT AT SOURCE LINE 75 IN THE 
FORTRAN MAIN PROGRAM AMD HAVE THE BREAKPOINT TRAP OCCUR EVERY 
OTHER TIME THE STATEMENT IS EXECUTED 

> BPK JMAIN\75 -EVERY Z 

6) TO MODIFY THE BREAKPOINT SET IN EXAMPLE 5 TO ONLY TRAP 
FOLLOWING THE TENTH OCCURRENCE AND AT EVERY EXECUTION OF THE 
STATEMENT THEREAFTER: 

> BRK $MAIN\75 -AFTER 10 -EVERY 1 

7) TO EDIT THE ACTION LIST ON THE CURRENT BREAKPOINT: 

> BRK_-ED 

8) TO SUPPRESS TRAPPING ON THE OCCURRENCE OF THE BREAKPOINT AT 
THE EXIT OF THE CURRENT PROCEDURE 3UT RETAIN THE BREAKPOINT 
AND ASSOCIATED ATTRIBUTES: 

> BRK \EXIT -IGNORE 

11.5 SETTING TRACEPOINTS - THE "TRACEPOlNT" COMMAND 

THE "TRACEPOlNT" COMMAND (ABBREVIATED "TRA") IS USED TO 

SET A NFW TRACEPOlNT, 

MODIFY THE ATTRIBUTES OF AN FXISTING TRACEPOlNT, AND 

CONVERT A BREAKPOINT TO A TRACEPOlNT. 

THE COMMAND SYNTAX AND SEMANTICS ARE SIMILAR TO THOSE OF THE 
"BREAKPOINT" COMMAND, EXCEPT THAT NO ACTION LIST MAY BE ATTACHED TO 
A TRACFPOINT. THE ACTION LIST ARGUMENT AND "-EDIT" OPTION ARE 
DISALLOWED IN A "TRACEPOlNT" COMMAND. 

THE GENERIC FORM OF A "TRACEPOlNT" COMMAND IS: 

TRACEPOlNT C<BREAKPOINT-IDE.MTI FI ER>3 [-AFTER <VALUF>3 
f-BEFORE <VALUE>3 C-EVERY <VALUE>3 O C O U N T <VALUE>3 
C-IGNORE~~< -N1GN0RE3 

SEE THE DESCRIPTION OF THE "BREAKPOINT" COMMAND IN THE PRECEDING 
SECTION FOR THE INTERPRETATION OF "TRACEPOlNT" COMMAND ARGUMENTS. 
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EXAMPLES 

1) TO SET A TRACEPOINT ON THE ENTRY TO PROCEDURE "UPDATEFILES" 

> TRACEPOINT UPDATEFILESN\ENTRY 

2) TO SET A TRACEPOINT ON FORTRAN STATEMENT LABEL 105 IN THE 
CURRENT EVALUATION ENVIRONMENT: 

> TRA Si 05 

ll*6_£^EAgIN6_A_BR£AKP01NT_-_THE_^CLEARl'_.£Q?l!5A!liD 

THE "CLEAR" COMMAND (ABBREVIATED "CLR") IS USED TO CLEAR 
BREAKPOINT. 

THE GENERIC FORMAT FOR THE "CLEAR" COMMAND IS: 

CLEAR C< BR E A KPOI NT-1D E NT IFIE R>] 

WHERE: 

<BREAKPOINT-IDENTIFIER> IS A BREAKPOINT IDENTIFIER, AS DESCRIBED 
IN SECTION 11.1. 

SHOULD THE BREAKPOINT IDENTIFIER BE OMITTED, THE VALUE OF THE 
EXECUTION ENVIRONMENT POINTER IS USED. 

EXAMPLES : 

1) TO CLEAR A BREAKPOINT AT THE STATEMENT ON SOUkCE LINE 162 IN 
THE CURRENT EVALUATION ENVIRONMENT: 

> CLEAR 162 

2) TO CLEAR THE BREAKPOINTS AT THE ENTRY, EXIT, AND ALL ALTERNATE 
ENTRIES TO PROCEDURE "ADDRCOHP": 

> CLR ADDRCOMPN 

3) TO CLEAR THE BREAKPOINT AT THE LOCATION SPECIFIED BY THE 
CURRENT EXECUTION POINTER: 

> 'CLEAR 
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11.7 CLEARING ALL BREAKPOINTS - THE "CLEARALL" COMMAND 

THE "CLEARALL" COMMAND (ABBREVIATED "CLRA") IS USED TO CLEAR EITHER 
ALL BREAKPOINTS IN THE DEBUGGING ENVIRONMENT OR ALL BREAKPOINTS IN A 
SPECIFIED PROGRAM BLOCK. 

THE GENERIC FORMAT FOR THE "CLEARALL" COMMAND IS: 

CLEARALL [ <PROGRAM~BLOCK-NAME> C-DESCEMD33 
[-BREAKPOINTS < -TRACFPOINTS] 

WHERE: 

<PROGRAM-BLOCK-NAME> IS THE NAME OF A PROGRAM BLOCK, AS DESCRIBED 
IN SECTION 9.1. 

SHOULD NO ARGUMENTS BE SUPPLIED, ALL BREAKPOINTS AND TRACEPOINTS ARE 
CLEARED. 

SHOULD THE "-BREAKPOINTS" ("-RRK") OR "-TRACEPOINTS" ("-TRA") OPTION 
BE SPECIFIED, ONLY BREAKPOINTS OR TRACEPOINTS ARE CLEARED. THESE 
TWO OPTIONS ARE MUTUALLY EXCLUSIVE. 

IF A PROGRAM BLOCK NAME IS SUPPLIED, BREAKPOINTS AND/OR TRACEPOINTS 
IN THE SPECIFIED BLOCK ONLY ARE CLEARED. FURTHERMORE, IF "-DESCEND" 
("-DSC") IS SPECIFIED, BREAKPOINTS AND/OR TRACEPOINTS IN THE 
SPECIFIED BLOCK AND_ALL_DESCENDANTS (CONTAINED BLOCKS) ARE CLEARED. 
THE "-DESCEND" OPTION~Is~U?EFUL~ONLY FOR PL/1 PROGRAMS. 

EXAMPLES: 

1) TO CLEAR ALL BREAKPOINTS AND TRACEPOINTS: 

> CLEARALL 

2) TO CLEAR ALL TRACFPOINTS, LEAVING BREAKPOINTS UNDISTURBED 

> CLRA -TRA 

3) TO CLEAR ALL BREAKPOINTS AND TRACEPOINTS IN SUBROUTINE 
"PURGEC": 

> CLRA PURGEC 
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4) TO CLEAR ALL BREAKPOINTS IN PL/1 PROCEDURE "ADDLINK" AMD ALL 
CONTAINED PROCEDURES: 

> CLRA ADDLINK -DSC -BRK 

11.8 DISPLAYING A BREAKPOINT - THE "LIST" COMMAND 

THE "LIST" COMMAND IS USED TO PRINT ATTRIBUTES PERTAINING TO ONE 
BREAKPOINT OR TRACEPOINT. 

THE GENERIC FORMAT AND SEMANTICS OF THE "LIST" COMMAND ARE IDENTICAL 
TO THOSE OF THE "CLEAR" -COMMAND, NAMELY: 

LIST F <BR E A KPOINT-1D EN TIFIE R >] 

WHERE: 

<BREAKPOINT-IDENTIFIER> IS A~ BREAKPOINT IDENTIFIER, AS DESCRIBED 
IN SECTION 11.1. 

IF THE BREAKPOINT IDENTIFIER IS OMITTED, THE ATTRIBUTES OF THE 
BREAKPOINT OR TRACEPOINT CORRESPONDING TO THE EXECUTION ENVIRONMENT 
POINTER ARE PRINTED. 

EXAMPLES: 

1) TO LIST THE ATTRIBUTES FOR THE BREAKPOINT AT THE LOCATION 
SPECIFIED BY THE EXECUTION ENVIRONMENT POINTER: 

> LISJ 
TYPE LOCATION 
BRK SMAINX4, COUMT = 0 

2) TO LIST THE ATTRIBUTES OF THE BREAKPOINT AT ALTERNATE ENTRY 
"COMPUTE1" TO PROCEDURE "COMPUTE": 

> LISI_COMPUIE\COMPUIEi\\ALI 
TYPE LOCATION 
BRK ALTERNATE ENTRY COMPUTE1 TO COMPUTE, COUNT = 0 
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3) TO LIST THE ATTRIBUTES OF THE ENTRY AMD EXIT TRACEPOINTS TO 
"FUDGEFACTOR": 

> kI£I_£UI>GEFACTOR\ 
TYPE LOCATION 
TRA ENTRY TO FUDGEFACTOR, COUNT = 3, EVERY 3 
T'RA EXIT FROM FUDGEFACTOR, COUNT = 2, EVERY 3 

11.9 DISPLAYING ALL BREAKPOINTS - THE "LISTALL" COMMAND 

THE "LISTALL" COWHAND (ABBREVIATED "LSTA") IS USED TO PRODUCE A LIST 
OF ALL BREAKPOINTS AND TRACEPOINTS SET. OPTIONALLY, THIS LIST MAY 
BE RESTRICTED TO ONE PROGRAM BLOCK. 

THE GENERIC FORMAT AND SEMANTICS OF THE "LISTALL" COMMAND ARE 
IDENTICAL TO THOSE OF THE "CLEAR ALL" COMMAND, NAMELY 

LISTALL C<PROGRAM-BLOCK-NAME> C-DESCEN333 
[-BREAKPOINTS -TRACEPOINTSD 

WHFRE: 

<PROGRAM-BLOCK-NAME> IS THE NAME OF A PROGRAM BLOCK, AS DESCRIBED 
IN SECTION 9.1. 

IF NO" ARGUMENTS ARE SUPPLIED, THE DEBUGGER PRINTS A LIST OF ALL 
BREAKPOINTS AND TRACEPOINTS WHICH HAVE BEEN SET BY THE USER. 

SHOULD THF "-BREAKPOINTS" ("-BRK") OH "-TRACEPOINTS" ("-IRA") OPTION 
BE SPECIFIED, ONLY BREAKPOINTS OR TRACEPOINTS ARE PRINTED. THESE 
TWO OPTIONS ARE MUTUALLY EXCLUSIVE. 

IF A PROGRAM BLOCK NAME IS SUPPLIED, ONLY BREAKPOINTS AND/OR 
TRACEPOINTS WITHIN THE SPECIFIED BLOCK ARE LISTED. FURTHERMORE, IF 
"-DESCEND" ("-DSC") IS SPECIFIED, BREAKPOINTS AND/OR TRACEPOINTS IN 
THE SPECIFIED BLOCK AND ALL DESCENDANTS ARE INCLUDED IN THE LIST. 
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EXAMPLES : 

1) TO LIST ALL BREAKPOINTS AND TRACEPOINTS WHICH BAVE BEEN SET: 

> L1STALL 
TYPE LOCATION 
BRK ENTRY TO SFIAIN, COUNT = 1 
BRK $ f l A I N \ 1 ? Q + 1 , COUNT = D 

[ I F I . GT. 11300 [WHERE] ELSE CCONT1NUE33 
BRK $ M A I N \ 1 3 4 , COUNT = 0 , AFTER 2 
BRK A D D I T F l \ 1 2 , COUNT = 1 
TRA NTRY TO AUDIT, COUNT = 1 

2) TO LIST ALL TRACEPOINTS SET IN PROCEDURE "FATALERROR": 

> LISTALL FATALERROR -TRA 
TRACEPOINTS AT: 

ENTRY TO FATALERROR, COUNT = 0 
FATALERR0R\4, COUNT = 0 

) TO LIST ALL BREAKPOINTS AMD TRACEPOINTS SET IN THE FORTRAN 
MAIN PROGRAM 

> LSTA SMAI 
TYPE LOCATION 
BRK SMAINN35, COUNT = 0 
BRK $WAIN\35+1 # COUNT = 0 
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12 EXPRESSION EVALUATION 

THE DEBUGGER PROVIDES FOR THE USER THE CAPABILITY TO INSPECT OR MODIFY 
THE VALUES OF VARIABLES DEFINED BY THE PROGRAM. IN ADDITION,. THE USER 
MAY EVALUATE EXPRESSIONS PERMITTED RY THE SOURCF LANGUAGE. 

l?il_lyi_EVALyATE_COMMAND 

THE DEBUGGER COMMAND TO EVALUATE AN EXPRESSION IS A COLON (":"), 
OPTIONALLY FOLLOWED BY MODIFIERS SPECIFYING THE LANGUAGE OF 
EVALUATION ("LANGUAGE NAME") AND THE "PRINT MODE", I.E., THE FORMAT 
IN WHICH THE RESULT WILL BE PRINTED. THE GENERAL FORM OF THE 
COMMAND IS: 

:[<MODIFIER-l> C, <MODIFIER-2>11 <EXPRESSION> 

WHERE <MODIFi:ER-N> IS ONE OF THE FOLLOWING: 

<LANGUAGE-NAME> :: = PL1 < FORTRAN < COBOL 

<PRINT-MODE> ::= ASCII < BIT < DECIMAL < 
EBCDIC < FLOAT < HEX < OCTAL 

SEE SECTION 12.2 FOR MORE INFORMATION ON THE LANGUAGE OF EVALUATION. 
A DESCRIPTION OF THE INDIVIDUAL PRINT MODES MAY BE FOUND IN SECTION 
12.3. 

IF THE LANGUAGE NAME IND/OR PRINT MODE ARE SPECIFIED, THEY MUST 
IMMEDIATELY FOLLOW THE COLON, SEPARATED BY A COMMA IF BOTH ARE 
SUPPLIED. THE EXPRESSION MUST BF PRECEDED BY A SPACE. 

THE LANGUAGE IN WHICH AN EXPRESSION IS EVALUATED IS DERIVED TO BE: 

THE LANGUAGE SPECIFIED IN THE CURRENT FVALUATE COMMAND BY 
<LANGUAGE-NAME>; IF NONE IS SPECIFIED THEN 

THE LANGUAGE EXPLICITLY SETT BY THE USER VIA THE "LANGUAGE" 
COMMAND (SEE SECTION 12.2); IF THE LANGUAGE HAS NOT BEEN SET, 
THEN 

THE LANGUAGE OF THE PROGRAM BLOCK REPRESENTED BY THE 
EVALUATION ENVIRONMENT POINTER. 

CHAPTER III - PAGE 5<* -



PE-T-60; HIGHER-LEVEL-LANGUAGE DEBUGGER (DBG) 

THE RESULT OF AN EVALUATION IS PRINTED IN A MODE WHICH IS DETERMINED 
AS FOLLOWS: 

THE MODE SPECIFIED IN THE CURRENT COMMAND BY <PRINT-MODE>; IF 
NONE IS SPECIFIED THEN 

THE PRINT MODE EXPLICITLY SET FOR THIS VARIABLE USING THE 
"PMODE" COMMAND (SEE SECTION 1 2 . 3 ) ; IF NO EXPLICIT PRINT MODE 
HAS BEEN DEFINED, THEN 

THE (DEFAULT) PRINT MODE M I C H CORRESPONDS TO THE DECLARED 
TYPE OF THE VARIABLE OR THE RESULTANT TYPE OF THE EXPRESSION. 

EXAMPLES: 

KEYS = 14 577 

> :PL1, BIT KEYS 
KEYS = 00111D0011110001 (B) 

> :OCTAL SUBRNADDRESS 
ADDRESS = 64017 120270 (0) 

> : FORTRAN IT-EM NO 
ITEMNO = 1374 

12.1.1 VARIABLES 

THE USER MAY ACCESS ANY VARIABLE AS IT IS REFERENCED IN THE 
SOURCE LANGUAGE. THIS INCLUDES SCALAR VARIABLES, ARRAYS, ARRAY 
ELEMENTS, AND ARRAY CROSS-SECTIONS (SEE BELOW). IN PL/1, THE 
FOLLOWING ARE ALSO AVAILABLE: STRUCTURES AND STRUCTURE MEMBERS 
(FULLY QUALIFIED, PARTIALLY QUALIFIED, OR UNQUALIFIED), AND 
LOCATOR QUALIFIED REFERENCES. 

THE RULES FOR IDENTIFYING A VARIABLE TO THE DEBUGGER ARE FULLY 
DESCRIBED IN SECTION 9.4. AN AUTOMATIC VARIABLE MAY 
REFERENCED ONLY WHEN ITS CONTAINING BLOC< IS ACTIVE. 

BE 

ARRAY REFERENCES: 

IT IS POSSIBLE TO REFERENCE A PORTION OF AN ARRAY BY SPECIFYING A 
STAR EXTENT (USING PL/1 NOTATION), OR A "BOUND PAIR" WHICH 
DESIGNATES THE RANGE OF A GIVEN DIMENSION! USING A SPECIAL DBG 
NOTATION ("...") 
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SUBSTITUTING A 
RANGE OF THAT 

STAR ("*") FOR 
DIMENSION WILL 

A SUBSCRIPT INDICATES THAT THE FULL 
BE DISPLAYED OR OPERATED UPON. FOR 

EXAMPLE, 
ELEMENTS 
ENTER: 

TO REFERENCE THE ONE-DIMENSIONAL ARRAY 
(1, 2 ) , (2, 2 ) , (3, 2) OF H E 3 X 3 

FORMED 3Y THE 
ARRAY TICTACTOE, 

> i_II£J.ACIOE. 
TICTACTOEC1) • 

(*., 2) 
'X' 

TICTACT0E(2) = 'X' 
T1CTACT0EC3) = '0' 

IT IS ALSO POSSIBLE TO LIMIT THE RAMGE 
SPECIFYING A BOUND PAIR OF THE FORM: 

OF A DIMENSION BY 

<LOWER-BOUND> . <UPPER-BOUND> 

WHERE <LOWER-BOUND> AND <UPPER-BOUND> MAY BE ANY VALID 
EXPRESSIONS WHICH REDUCE TO INTEGER VALUES. FOR EXAMPLE, GIVEN A 
THREE-DIMENSIONAL ARRAY, "CALENDAR", DECLARED AS 
"CALENDAR (12, 31, 1950:2000) 
FOLLOWING MAY BE ENTERED: 

CHARACTER (10) VARYING", THE 

> I_£ALENDAR_(DECEMBERi_25it_19 79. 
CALFNDARC1979) = 'TUESDAY' 
CALENDAR(1980) = 'THURSDAY' 

1985) 

CALENDAR(1981) 
CALENDAR<1982) 
CALENDAR(1983) 

' FRIDAY' 
'SATURDAY ' 
'SUNDAY' 

CALENDAR(198A) 
CALENDAR(1985) 

'TUESDAY' 
'WEDNESDAY' 

ARRAY CROSS-SECTION IS AN 
IS EQUAL TO THE NUMBER OF 

NOTE THAT THF RESULTANT TYPE OF AN 
ARRAY WHOSE NUMBER OF DIMENSIONS 
SUBSCRIPTS WITH EITHER A STAR OR A BOUND PAIR. THE RANGE OF SUCH 
A DIMENSION IS THE DECLARED RANGE IF THE SUBSCRIPT IS A STAR, OR 
THE SPECIFIED RANGE IF THF SUBSCRIPT IS A BOUND PAIR. FROM THE 
EXAMPLE ABOVE : 

> IIgJL-£A.kl:^P.A.R_( DE CEWBER£,_?5^_19 79AJ.^19b5). 
CHARACTER(TO) VARYING AUTOMATIC 1 DIMENSIONAL ARRAY: (1979:1985) 

12.1.2 EXPRESSIONS" 

THE DEBUGGER CAN EVALUATE ANY EXPRESSION PERMITTED BY THE SOURCE 
LANGUAGE. THIS INCLUDES THE ABILITY TO EVALUATE USER FUNCTIONS 
(WITH THE EXCEPTION OF FORTRAN STATEMENT FUNCTIONS), BUILTIN 
FUNCTIONS (SEE SECTION 12.1.3), PL/1 REPLACtD SYMBOLS, FORTRAN 
"PARAMETERS",. 
12.1.4). 

AND DEBUGGER-DEFINED VA RIABLES (SEE SECTION 
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EXAMPLES OF EXPRESSIONS: 

> I_BALANCE_-_ iCHECKIOTAL_ j : S\[CCH A RG E ) _+ _ D EPOSIJS 
5 9 7 . 9 8 

> l_SyBJOT_j :_TAXFNC_lSyBTO'!\ c_IAXRAri 
1 5 3 . 2 8 9 5 

> 1 _ A _ . G J . _ 5 
.TRUE. 

> : LOC (GAMMA) 
4QQ_(0 i /3_ 

> : 'HELLO' // » THERE1 

'HELLO THERE1 

> l____I_i_i_Z___I__l_I 
STUDENT.ID -"'392486512' 
STUDENT.NAME.LAST = 'JONES' 
STUDENT.NAME.FIRST = 'WILLIAM' 
STUDENT.NAME.MIDDLE = 'S' 
STUDENT.COURSE = 'CS579' 
STUDENT.GRADE = '8+ 

THE DEBUGGER SUPPORTS COMPARISON OF AGGREGATES IN PL/1 EVALUATION 
MODE. AS IN PL/1, THE RESULT OF COMPARING AN AGGREGATE VARIABLE 
TO A SCALAR OR TO ANOTHER AGGREGATE IS A BIT(I) R-VALUE OF THE 
SAME SHAPE AS THE OPERAND WITH THE GREATER NUMBER OF DIMENSIONS. 
FOR EXAMPLE, COMPARISON OF TWO ARRAYS PRODUCES AN ARRAY OF BITC1) 
CLEMENTS, AND COMPARISON OF TWO STRUCTURES YIELDS A STRUCTURE OF 
THE SAME SHAPE WITH BITCD ELEMENTS. EACH MEMBER OF THE 
RESULTING VALUE INDICATES THE RESULT OF THE COMPARISON OF THE 
CORRESPONDING ELEMENTS. 

THE NEXT TWO EXAMPLES USE THE FOLLOWING ARRAYS: 

COUNTS (1) 
COUNTS (2) 
COUNTS(3) 

L I M I T S ( 1 ) 
L I M I T S C 2 ) 
L I M I T S ( 3 ) 

- 1 J 

- 5 
COUNTS(4) 
COUNTS(5) 

_ -11 LIMITS (4) 
LIMITS C5) 

1? 
2 

> i _ c o y _ j _ _ < _ _ L I _ I T S 
(1) = "MB 
(2) 
C3) 
(4) 

'1 'B 
1 0 ' B 
•1 !B 

(5) 1 »B 
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> 2 COUNTS 
(1 ) ~ = '1 » B' 

= 6 

(2) = 
(3) = 
(4) = 

•O'B 
'1 'B 
'O'B 

(5) 0 'E 

12^1 i3_ByiLTIN_FUNCI10NS 

THE FOLLOWING BUILTIN FUNCTIONS APE SUPPORTED BY THE DEBUGGER 

PL/1 ADDR 
A D D R E L 

SUBSTR 
L E N G T H 

B E F O R E 
S E A R C H 

T R A N S L A T E 
C O P Y 

PTR 
N U L L 

R E V E R S E 
A F T E R 

INDEX 
V E R I F Y 

T I M E 
D A T E 

F O R T R A N LOC 
ABS 
IABS 

COS 
DCOS 
CCOS 

C 0 N J G 
A N I N T 
D N I N T 

I M T 
I N T L 
I N T S 

D A B S 
C A B S 
A IP! A G 

ATAN 
D A T A N 
A T A N 2 

M I N T 
I D N I N T 
MAX 

R E A L 
D B L E 
C M P L X 

A I N T 
D I N T 
LOG 

D A T A N 2 
TAN.H 
SQRT 

M A X 0 
AMAXl 
DMA XI 

I FIX 
I D I N T 
F L O A T 

A L O G 
D L O G 
C L O G 

D S Q R T 
C S Q R T 
MOD 

AMAXQ 
MAX1 
KIN 

SNGL 
LS 
LT 

L 0 G1 0 
AL0G10 
DL0 619 

A MOD 
DMOD 
SIGN 

n i N o 
APIIN1 
D.M1.N1 

RS 
RT 
AND 

EXP 
D E X P 
C E X P 

I SI G N 
D S I G N 
DIM 

AH I (MO 
MINI 
LGE 

OR 
XOR 
NOT 

SIN 
DSIN 
C S I N 

I DIM 
DDIM 
DPROD 

LGT 
LLE 
LLT 

SHFT 
1 R N D 
R N D 

1 2 . 1 . 4 D E B U G G E R - D F F I N E D V A R I A B L E S 

THE D E B U G G E R 
W H I C H MAY BE 

D E F I N E S S E V E R A L V A R I A B L E S 
A C C E S S E D BY THE U S E R . T H E S E 

AT I N I T I A L I Z A T I O N TIME 
V A R I A B L E S , W H I C H ARE 

I N T E R N A L TO T H E 
O T H E R V A R I A B L E . 

D E B U G G E R , M A Y BE E V A L U A T E D OR M O D I F I E D AS ANY 

M A C H I N E R E G I S T E R S 

THE V A L U E S OF T H E M A C H I N E R E G I S T E R S ARE S A V E D E A C H T I M E THE 
D E B U G G E R IS R E - E N T E R E D FROM THE US E R P R O G R A M , AND S T O R E D IN A 
S T R U C T U R E C A L L E D " $ M R " . C O N T A I N E D .IN T H I S S T R U C T U R E ARE THE 
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FOLLOWING SUB-STRUCTURES: 

SAVE_MASK 

V 

PIT STRING INDICATING rfHICH REGISTERS HAVE BEEN 
SAVED 
V-MODE REGISTERS 

I 
CA> B , L, X , Y , E) 
I - M O D E REGISTERS 
(GENERAL REGISTERS 0 THROUGH 7 ) 

BR 

KEYS 

BASE REGISTERS 
CPB, S B , L B , XB) 
PROCESS KEYS 

FOR E X A M P L E TO D I S P L A Y THE C U R R E N T SAVED M A C H I N E S T A T E , E N T E R : 

> : 
$ n R 

$ M 
. SA 

R 
VE MASK = '111 111111 111 'B 

$ M R 
SMR 

V. 
V. 
V. 

= 3 

F 0 
= 196603 

$ M R 
$MR 

V. 
V. 
V. 

797 
7 4 2 
4 

SMR 
$HR 
$.MR 

r. 
I. 
I. 

GR 
GR 
GR 

0 = 
1 = 
? = 

16 
g 
19 

79948336 

6608 
S M R . I . G R 3 = 14 
S M R . I . G P 4 = 14 
S N I R . I . G R 5 = 1 1 4 1 9 2 2 6 9 2 
SMR 
$VjR 

$HR 

I . 
I . 
BR 

GR 
GR 
. P 

0 
13 
40 

9 4 2 3 1 
01 ( 3 ) / 1 D 4 6 

SiMR.BR.SB = 4037(3)/120244 
SMR.BR.LB = 4002(0)/177404 
SMR.BR.XB = 4037(3)/6734 
SMR.BR.KEYS = »0001100000000000 l B 

BREAKPOINT COUNTER 

THE VALUE OF THE BREAKPOINT COUNTER OF THE MOST RECENT BREAKPOINT 
OR TRACEPOINT 
"SCOUNT". SEE 
COUNTER. THIS 

IS STORED IN THE DEBUGGER-DEFINED VARIABLE, 
SECTION 11.2 FOR INFORMATION ON THE BREAKPOINT 

VARIABLE IS MOST USEFUL IN "IF" EXPRESSIONS IN 
CONDITIONAL BREAKPOINT ACTION LISTS. 
DETAILS ON ACTION LISTS, SECTION 13.3 FOR 
COMMAND. 

SEE SECTION 11.3 FOR 
INFORMATION ON THE "IF" 

EXAMPLE 

> 8RK A\24 [IF SCOUNT > 6 TGOTO 263 ELSE CC0NTINUED3 
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INITIALIZATION COUNTERS 

THE STRUCTURE "SCOUNTERS" CONTAINS COUNTS MADE DURING DEBUGGER 
INITIALIZATION RELATING TO PROGRAM SIZE AND SYMBOLS. THESE 
COUNTS ARE VALID ONLY IF THE "-FULL INITIALIZE" OPTION IS 
SPECIFIED ON THE DBG COMMAND LINE. 

THE INDIVIDUAL COUNTS HAVE THE FOLLOWING MEANINGS: 

STATEMENTS NUMBER OF 
COMPILED IN 

STATEMENTS IN 
DEBUG" MODE. 

PROCEDURES 

OUTER BLOCKS NUMBER OF EXTERNAL PR06RAM BLOCKS 
COMPILED IN "DEBUG" AND "PRODUCTION" 
MODES. 

TOTAL BLOCKS NUMBER OF EXTERNAL AND INTERNAL PROGRAM 
BLOCKS COMPILED IN "DEBUG" AND 
"PRODUCTION" MODES. 

TOP LEVEL SYMBOLS NUMBER OF DECLARED SYMBOLS, NOT 
INCLUDING STRUCTURE MEMBERS. 

NON TOP LEVEL SYMBOLS TOTAL NUMBER OF STRUCTURE MEMBERS. 
PERMANENT STORAGE NUMBER OF WORDS ALLOCATED BY THE 

DEBUGGER FOR THE USER PROGRAM'S SYMBOL 
TABLE . 

DATA FILE SIZE S I Z E I N WORDS OF THE DEBUGGER DATA F I L E 
CONTAINED I N THF PROGRAM'S SEG F I L E . 

THE COUNTFRS "OB J E C T _ G R O U P S " , " D I S K _ R E A D S " , AND " A L L O C A T E _ C A L L S 
ARE S I G N I F I C A N T TO DBG I M P L E M E N T A T I O N PERSONNEL O N L Y . 

FOR EXAMPLE, 
ENTER: 

TO DISPLAY THE VALUES CONTAINED IN "SCOUNTERS", 

> i_$COlJNTERS 
^COUNTERS.STATEMENTS = 42 
SCOUNTERS.OUTER_BLOCKS = 1 
$COUNTFRS.TOTAL_BLOCKS = 2 
^COUNTERS.OBJECT GROUPS = 81 
SCOUNTERS.DISK_READS = 2 
$COUNTERS.TOP_LEVEL_SYMBOLS = 15 
SCOUNTFRS.NON TOP LEVEL SYMBOLS = 10 
^COUNTERS.ALLOCATE_CALLS = 96 
$COUNTERS.PERMANENT_STORAGE = 1303 
SCOUNTERS.DATA FILE SIZE = 1370 

12.2 CHANGING THE LANGUAGE OF EVALUATION - THE "LANGUAGE" COMMAND 

IN ORDER TO EVALUATE AN EXPRESSION, THE DEBUGGER MUST KNOW THE 
LANGUAGE IN WHICH IT IS EXPRESSED. EACH TIME DEBUGGER COMMAND LEVEL 
IS RE-ENTERED 
EVALUATION IS 
PROGRAM BLOCK 

FROM THE USER PROGRAM, THE DEFAULT LANGUAGE USED FOR 
SET TO CORRESPOND TO THE SOURCE LANGUAGE OF THE 
REPRESENTED BY THE EVALUATION ENVIRONMENT POINTER. 
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IN ORDER TO SPECIFY THAT SUBSEQUENT EXPRESSIONS SHOULD BE EVALUATED 
ACCORDING TO THF SYNTAX OF A LANGUAGE DTHER THAN THE CURRENT 
DEFAULT, THF "LANGUAGE" COMMAND FOLLOWED 3Y A LANGUAGE NAME WAY BE 
USED . 

THE GENERAL FORMAT OF THE "LANGUAGE" COMMAMD (ABBREVIATED "LANG") 
IS: 

LANGUAGE [ PL1 < FORTRAN < COBOL 1 

IF NO ARGUMENT IS PRESENT, THE DEBUGGED PRINTS THE NAME OF THE 
CURRENT LANGUAGE ON THE USER'S TERMINAL. 

THE PRESENCE OF A LANGUAGF NAME MODIFIER 1H THE EVALUATE COMMAND 
WILL OVERRIDE THE LANGUAGE DEFINED USING THE "LANGUAGE" COMMAND (SEE 
SECTION 1 2 . 1 ) . 

EXAMPLES : 

T) TO DISPLAY THE CURRENT (DEFAULT) LANGUAGE: ~ ~ 

> LANGUAGE 

LANGUAGE IS PL/1 . 

2) TO CHANGE THE EVALUATION LANGUAGE TO FORTRAN: 

> LANGUAGE.FORIRAN 

1^3_SETTING_IHE_PRINT_MODE_OF^ 

EACH USER VARIABLE HAS ASSOCIATED WITH IT A "PRINT MODE" WHICH 
SPECIFIES THE FORMAT IN WHICH THE VALUE OF THE VARIABLE WILL BE 
PRINTED UPON EVALUATION. INITIALLY, THE DEFAULT PRINT MODE FOR EACH 
VARIABLE CORRESPONDS TO ITS DECLARED TYPE. THE USER MAY OVERRIDE 
THIS DEFAULT IN TWO WAYS: 

THE FORMAT OF THE RESULT OF AN EVALUATION MAY BE SPECIFIED BY 
DESIGNATING A PRINT MODE AT THE TIME OF THE EVALUATE COMMAND 
(SEE SFCTION 1 2 . 1 ) . 

THE PRINT MODE OF A VARIABLE MAY BE SET USING THE "PMODE" 
COMMAND. THIS PRINT MODE EXPLICITLY SET BY THE USER WILL BE 
USED THEREAFTER WHENEVER THAT VARIABLE IS EVALUATED, UNLESS 
OVERRIDDEN BY THE PRESENCE OF A PRINT MODE MODIFIER IN~THE 
EVALUATE COMMAND. 
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THE GENERAL FORMAT OF THE " P M O D E " COMMAND ( A B B R E V I A T E D " P M " ) I S : 

PMODE < P R 1 N T - M 0 D E > < V A R I A B L E - 1 > I , < V A R I A B L E - 2 > . . . 1 

WHERE: ~ ~ 

<PRINT-MQDE> IS: ASCII < PIT < DECIMAL < EBCDIC < 
FLOAT < HEX < OCTAL < DEFAULT 

<VARIABLE-N> IS A VARIABLF NAME AS DESCRIBED IN SECTION 9.4. 

VIEWING THE RESULT OF AN EVALUATION AS A STRING OF BITS, THE 
INDIVIDUAL PRINT MODE MODIFIERS CAUSE THIS RESULT TO BE INTERPRETED 
AS FOLLOWS: 

ASCII EACH GROUP OF EIGHT BITS IS PRINTED AS AN ASCII 
CHARACTER. 

BIT EACH BIT IS PRINTED AS A BINARY DIGIT. 

DECIMAL EACH GROUP OF 16 BITS IS PRINTED AS A SIGNED 

EBCDIC 

SINGLE-PRECISION DECIMAL NUKB'ER ; 

NOT IMPLEMENTED AT THIS RELEASE. 

FLOAT EACH GROUP OF 32 BITS IS PRINTED AS A SINGLE-PR EC IS I ON 
FLOATING-POINT NUMBER. 

HEX EACH GROUP OF FOUR BITS IS PRINTED AS A HEXADECIMAL 
DIGIT. 

OCT A EACH GROUP OF 16 BITS IS PRINTED AS AN UNSIGNED OCTAL 
NUMBER. 

DEFAULT THE PRINT MODE IS SET BACK TO THE DEFAULT MODE 
CORRESPONDING TO THE DECLARED TYPE OF THE VARIABLE. 

IF A SPECIFIED VARIABLE IS A PL/1 STRUCTURE, THE PRINT MODE OF EACH 
MEMBER OF THAT STRUCTURE WILL BE SET. 

EXAMPLES: 

1) GIVEN THE VARIABLE "OPCODE" DECLARED AS "I NT EGER*2", THE 
RESULT OF AN EVALUATION K'OULD NORMALLY BE PRINTED IN DECIMAL: 

> : 0 P C 0 D E 
OPCODE = 2471 
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2) TO INDICATE THAT "OPCODE" SHOULD BE PRINTED IN OCTAL, ENTER: 

> £__DE_QCIAL_OPCODE 
> l_OPCODE 
OPCODE = 4 64 7 (0) 

3) TO RETURN TO THE DEFAULT PRINT MODE (DECIMAL), ENTER: 

> PMODE DEFAULT OPCODE 

4) TO SET THE PRINT MODES OF THE VARIABLES "OPCODE", "ADDR" 
(CONTAINED IN BLOCK "TRAMSL"), AND "INFO" TO "BIT": 

> PMODE BIT OPCODE, T R A N S L U D D R , INFO 

12£A_THE_^IYPE"_C0«!MAN0 

THE DATA TYPE AND OTHER ATTRIBUTES OF A VARIABLE OR EXPRESSION MAY 
BE DETERMINED USING THE "TYPE" COMMAND. WHEN TH TYPE" COMMAND IS 
GIVEN, THE DEBUGGER EVALUATES THE EXPRESSION WHICH FOLLOWS, THEN 
PRINTS THE ATTRIBUTES OF THE RESULTANT EXPRESSION. 

THE FOLLOWING INFORMATION IS PRINTED, IF APPLICABLE: 

. __________ 

PRECISION 
SCALE FACTOR 
STORAGE CLASS 
ARRAY DIMENSIONS AND BOUNDS 

THE FORMAT OF THE "TYPE" COMMAND IS 

TYPE <EXFRESSION> 

WHERE <EXPRESS10N> IS ANY EXPRESSION PERMITTED BY THE SOURCE 
LANGUAGE. 

EXAMPLES : 

> TYPE BUFFER 
INTEGER*2 COMMON /BUFFER/ 

> TYPE TOTAL * 5 
REAL*4 
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> IIPI-IAXFNC 
ENTRY CONSTANT EXTERNAL (REAL*4 FUNCTION*) 

> IYPE_IITLE 
CHARACTERC25) VARYING AUTOMATIC 

> HOE-LINK 
POINTER AUTOMATIC 1 DIMENSIONAL ARRAY: (1:50) 

12.5 MODIFYING THE VALUE OF A VARIABLE - THE "LET" COMMAND 
— : — — — — —•—.— — — — — — — — —.—.—> — ———». — — —.—-.->——.».•-..— — — — — — ——-^ —*, — —— .--— i 

THE "LET" COMMAND PERMITS THE USER TO ASSIGN A NEW VALUE TO ANY 
VARIABLE DFFINEP BY THE PROGRAM. 

THE FORMAT OF THE "LET" COMMAND IS: 

LET <VAR1ABLE> <EXPRESSION> 

WHERE : 

<VARIABLE> IS A USER VARIABLF N A *i E , AS DESCRIBED IN SECTION 9.4. 

<F.XPRESSION> IS ANY EXPRESSION PERMITTED BY THE SOURCE LANGUAGE 
WHOSE VALUE IS CONVERTIBLE TO THE DATA TYPE OF <VARIABLE>. 

WHEN THE "LET" COMMAND IS GIVEN, THE EXPRESSION ON THE RIGHT SIDE OF 
THE ASSIGNMENT STATFMENT IS EVALUATED, AND THE RESULTING VALUE IS 
ASSIGNED TO THE USER VARIABLE DESCRIBED BY <VARIABLE>. TYPE 
CONVERSIONS ALLOWED BY THE SOURCE LANGUAGE ARE PERFORMED 3Y THE 
DEBUGGER BEFORE THE ASSIGNMENT TAKES PLACE. AN ERROR MESSAGE IS 
PRINTED IF THE CONVERSION REQUESTED IS ILLEGAL. 

EXAMPLES : 

> k n _ ^ X E N T R I E S _ f _ i g O Q 

> LET INDEX = FIRST + FREELIST (I) 

> LET FLAG = .FALSE. 

THE DEBUGGER SUPPORTS ASSIGNMENT TO STRJCTURES AND ARRAYS AS 
PERMITTED IN PL/1. WITHIN DBG, THE CAPABILITY TO ASSIGN TO ARRAYS 
HAS BEEN EXTENDED TO FORTRAN EVALUATION MODE. IF THE VARIABLE ON 
THE LEFT OF THE "LET" ASSIGNMENT STATEMENT IS AN AGGREGATE, THE 
EXPRESSION ON THE RIGHT MAY BE A SCALAR OR AN AGGREGATE OF 
"EQUIVALENT" SHAPE. 
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EXAMPLES: 

1) TO ASSIGN EACH ELEMENT OF THE ON F - DI ME NS I ONA L ARRAY, "LIST", 
TO THE CORRESPONDING ELEMENT OF THE ARRAY CROSS-SECTION 
REFERENCED BY "TABLE (10, * ) " : 

> kn_IABLE_!10 z_*)_f_LISI 

2) TO SET EACH ELEMENT OF "TABLE" TO ZERO: 

> LFT TABLE 

3) TO ASSIGN EACH MEMBER OF THE PL/1 BASED STRUCTURE "STATUS" TO 
THE CORRESPONDING MEMBER OF THE STRUCTURE "CURRE NTSTATUS", 
WHICH HAS THE SAME SHAPE: 

> LET CURRENTSTATUS = LOCATOR -> STATUS 

12.6 THE "ARGUMENTS" COMMAND 

THE USER MAY DISPLAY THE VALUES OF ALL ARGUMENTS TO A GIVEN PROGRAM 
BLOCK USING THE "ARGUMENTS" COMMAND. 

WHEN THE "ARGUMENTS" COMMAND IS GIVEN, EAC4 ARGUMENT OF THE PROGRAM 
BLOCK IS EVALUATED, AND ITS CURRENT VALUE IS PRINTED. IF THERE ARE 
NO ARGUMENTS TO THE SPECIFIED BLOCK, THE MESSAGE, "NO ARGUMENTS." 
IS PRINTED. . 

THE FORMAT OF THE COMMAND IS: 

ARGUMENTS I <PROGRAM-BLOCK-NAME> C\ <ACTIV AT ION-NUMBER> 3 < 
<ALTERNATE-ENTRY-IDENTIFIER> 3 

WHERE: 

<PROGRAM-BLOCK-NAME> IS THE V ANE OF A SUBROUTINE OR FUNCTION 
i^HICH IS CURRENTLY ACTIVE. IDENTIFICATION OF PROGRAM BLOCKS IS 
FULLY DESCRIBED IN SECTION 9.1. 

<ACTIVATION-NUMBER> IS AN OPTIONAL ACTIVATION NUMBER AS DESCRIBED 
IN SECTION 9.3. 

<ALTEPNATE-ENTRY-IDENTIFIER> IDEMTIFIfcS AN ALTERNATE ENTRY TO A 
PROCEDURE; SEE SECTION 11.1. ~ 

AN ACTIVATION NUMBER MAY BE DESIGNATED IN ORDER TO OBTAIN THE 
ARGUMENTS TO A SPECIFIC ACTIVATION OF A BLOCK, IF MORE THAN ONE 
ACTIVATION EXISTS. IF THE ACTIVATION NUMBER IS OMITTED, THE MOST 
RECENT ACTIVATION IS ASSUMED. 
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If THE ARGUMENTS" COMMAND IS GIVEN WITHOUT A BLOCK N.A:WE OR 
ALTERNATE ENTRY IDENTIFIER, THE ARGUMENTS TO THE PROGRAM BLOCK 
DESCRIBED BY THE EVALUATION ENVIRONMENT POINTER ARE PRINTED. 

IT IS POSSIBLE TO DISPLAY THE ARGUMENTS TO ALL CALLED PROCEDURES 
DURING ENTRY TRACING BY SPECIFYING "ETRACE ARCS" (SEE SECTION 1 8 . 1 ) . 

EXAMPLES: 

~ f) TO PRINT THE ARGUMENTS TO SUBROUTINE "SEARCH": 

> ARGU^ENTS_SEARCH 
GROUP = T? 
NAME = 'TAYLOR' 
RTN INDEX = 0 

2) TO OBTAIN TH ARGUMENTS OF THE 3LOCK DESCRIBED BY THE 
E V A LU A T I 0 N EN VI R0 NM E N! T POINTER 

> A R G U M E M T S 
INTRAT = 0.8E-01 
BALMC = 31 5 •„ 79 

3) TO DISPLAY THE ARGUMENTS TO THE ALTERNATE ENTRY, "ACQUIRE" OF 
THE PROCEDURE "RESOURCE": 

> ARGS_RESOyRCE\ACOyiRE\\ALTERNAIE 
RCSOURCE~NO =~31~ 
HOW MANY = 2 

CHAPTER III - PAGE 66 -



PE-T-600 HIGHER-LEVEL-LANGUAGE DEBUGGER (DBG) 

13 DEBUGGER CONTROL COMMANDS 

THE COMMANDS DESCRIBED IN THIS 
EVALUATION ENVIRONMENT, CONTROL 

SECTION ARE USED TO DEFINE THE 
DBG COMMAND EXECUTION, AND MODIFY THE 

INTERPRETATION OF SPECIAL CHARACTERS ENTERED OM THE COMMAND LINE. 

13.1 SET EVALUATION ENVIRONMENT - THE "ENVIRONMENT" COMMAND 

THE "ENVIRONMENT" 
ENVIRONMENT. AS 

COMMAND IS 
DESCRIBED 

USED TO 
IN SECTION 

DEFINE THE EVALUATION 
9.?, THE EVALUATION 

ENVIRONMENT IS 
STATEMENTS ARE 
QUALIFIER. 

THE PROGRAM BLOCK IN WHICH ALL VARIABLES AND 
LOOKED UP IN THE ABSENCE OF 4N EXPLICIT PROGRAM BLOCK 

EACH TIME THE USER 
ENVIRONMENT POINTER 

CHANGES THE EVALUATION ENVIRONMENT, THE PREVIOUS 
TS PUSHED ONTO AN INTERNAL STACK KNOWN AS THE 

"EVALUATION ENVIRONMENT STACK". THE STACK PROVIDES THE USER WITH A 
SHORT-hAND WAY OF RESETTING THE EVALUATION ENVIRONMENT WITHOUT 
REENTERING THE NAME OF THE PROGRAM BLOCK AND ACTIVATION. (THIS 
FEATURE IS MOST USEFUL WHEN DEALING WITH LO^JG PROGRAM BLOCK NAMES.) 
THE STACK CONTAINS THE 10 MOST RECENT PROGRAM BLOCKS TO WHICH THE 
EVALUATION ENVIRONMENT HAS BEEN SET. IT IS FLUSHED WHEN USER 
PROGRAM EXECUTION IS RESUMED. 

WHENEVER THE "ENVIRONMENT" COMMAND SUCCESSFULLY COMPLETES, THE 
EVALUATION LANGUAGE IS SET TO THE SOURCE LANGUAGE OF THE NEW 
ENVIRONMENT. IF THIS IS NOT THE SAME AS THE OLD LANGUAGE, A MESSAGE 
IS PRINTED AT THE USER'S TERMINAL. 

THE GENERIC FORM OF THE "ENVIRONMENT" COMMAND (ABBREVIATED "ENV") 
IS: 

ENVIRONMENT C<PROGRAM-BLOCK-MA ME> C \ <ACTIV ATION-NUMBER>3J < 
T-POP] 

WHERE: 

<PROGRAM-BLOCK-NAME> IS THE NAME OF A PROGRAM BLOCK, AS DESCRIBED 
IN SECTION 9.1. 

<ACTIVATION-NUMBER> IS AN ACTIVATION NUMBER, AS AS DESCRIBED IN 
SECTION 9.3. 

IF NO ARGUMENT FOLLOWS THF "ENVIRONMENT" COMMAND, THE NAME OF THE 
PROGRAM BLOCK WHICH IS THE CURRENT 
PRINTED. IF THERE IS MORE THAN ONE 
THE ACTIVATION NUMBER IS ALSO PRINTED. 

EVALUATION ENVIRONMENT IS 
ACTIVATION OF THIS PROCEDURE, 
IF THERE ARE NO ACTIVATIONS 

OF THE PROCEDURF, THE DEBUGGER SO INDICATES BY PRINTING "(INACTIVE)" 
FOLLOWING THE PROGRAM BLOCK NAME. 
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IF A PROGRAM BLOCK NAME AND ACTIVATION NUMBER FOLLOW THE COMMAND, 
THE EVALUATION ENVIRONMENT POINTER IS SET TO THAT PROGRAM BLOCK AND 
ACTIVATION NUMBER. IF NO ACTIVATION NUMBER IS SUPPLIED, THE MOST 
RECENT ACTIVATION OF THE SPECIFIED PROCEDURE IS USED. 

IF THE "-POP" ARGUMENT FOLLOWS TTTE ENVIRONMENT COMMAND, THE 
EVALUATION ENVIRONMENT IS SET TO THE TOP PROGRAM BLOCK AND 
ACTIVATION ON THF EVALUATION ENVIRONMENT STACK AND THIS TOP ITEM IS 
REMOVED FROM THE STACK. 

EXAMPLES: 

1) TO PRINT THE VALUE OF THE EVALUATION ENVIRONMENT POINTER, 
ENTER 

> ENVIRONMENT 
CURRENT EVALUATION ENVIRONMENT IS AGGRX2. 

2) TO SET THE EVALUATION ENVIRONMENT TO SUBROUTINE "GETR", ENTER 

> CNV GETR 
NEW LANGUAGE IS FORTRAN. 

3) TO SET THE EVALUATION ENVIRONMENT TO THE PROGRAM BLOCK AT THE 
TOP OF THE EVALUATION ENVIRONMENT STACK, ENTER 

> ENV_-POP 
ENVIRONMENT IS ALUSIM. 

13^g_PRlNTlNG_ThE_ENVIRONMENT_STAC 

THE "ENVLIST" COMMAND CAUSES THE DEBUGGER TO PRINT THE CURRENT 
EVALUATION ENVIRONMENT AND THE CONTENTS OF THE EVALUATION 
FNVIRONMFNT STACK. (THE EVALUATION ENVIRONMENT STACK IS DESCRIBED 
IN THE PREVIOUS SECTION.) 

THE FORMAT OT THE "ENVLIST" COMMAND (ABBREVIATED "EL") IS: 

ENVLIST 
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EXAMPLE 

> ENVLIST 
C U R R E N T ' E V A L U A T I O N E N V I R O N M E N T I S PLOT.LLNE 

THE EVALUATION ENVIRONMENT STACK CONTAINS: 

PLOT. 
PLOT 

VECTORV2 
V E C T O R M 

PLOT SETUP 

13.3 CONDITIONAL COMMAND EXECUTION - THF "IF" COMMAND 

THE "IF" COMMAND IS USED TO CONDITIONALLY EXECUTE ONE OR MORE 
DEBUGGER COMMANDS CONTINGENT UPON THE RESULT OF AN EXPRESSION. IT 
IS USEFUL ONLY IN BREAKPOINT ACTION LISTS. 

THE. GENERIC FORMAT OF THE "IF" COMMAND IS: 

IF <EXPRESSION> <ACTIOM-LIST> CELSE <ACTION-LIST>] 

WHERE: 

<EXPRESSION> IS ANY VALID EXPRESSION IN THE DEFAULT EVALUATION 
LANGUAGE (FORTRAN OR rL /1) - THE RESULT DF THIS EXPRESSION MUST 
BE LOGICAL (TRUE OR FALSE) IF THE EVALUATION LANGUAGE IS FORTRAN; 
IT MUST BE A BITSTRING OR AN OBJECT CONVERTIBLE TO A BITSTRING IF 
PL/1 ,EE SECTION 12 FOR INFORMATION DN EXPRESSION EVALUATION 

<ACTION-LIST> IS AN ACTION LIST, AS DESCRIBED IN SECTION 11.3. 

EXECUTION OF THE "IF" COMMAND CAUSES THE EXPRESSION WHICH FOLLOWS IT 
TO BE EVALUATED. IF THE RESULTANT VALUE IS TRUE OR A BITSTRING IN 
WHICH ONE OR MORE BITS ARE 1, THE COMMANDS WITHIN THE (FIRST) ACTION 
LIST ARE EXECUTED AND THOSE WITHIN THE "ELSE" ACTION LIST (IF 
PRESENT) ARE IGNORED. 

IF THE RESULT OF THE FXPRESSION IS FALSE OR ALL OF THE BITS IN THE 
BITSTRING ARE 0, THE COMMANDS IN THE FIRST ACTION LIST ARE IGNORED. 
IF AN "ELSF" ACTION LIST IS PRESENT, THE COMMANDS THEREIN ARE 
EXECUTED. 
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EXAMPLES: 

1) BREAKPOINT AT THE STATEMENT ON LINE 21 IN FORTRAN SUBROUTINE 
"UCAL". IF THF VALUE OF VARIABLE " I " EXCEEDS 1000 PRINT THE 
CURRENT PROGRAM LOCATION AND THE VALJE, ELSE CONTINUE PROGRAM 
EXECUTION SILENTLY: 

> BRK_UCAL\21_CI F_Ix6X.100g_C^HER_E^_i_II_£LSE_£Cl2 

2) BREAKPOINT AT LABEL "USERABQRT" IN PL/1 PROCEDURE "RESPOND". 
IF THE FIRST 5 CHARACTERS IN THE CHARACTER VARIABLE "INPUT" 
ARE "ABORT", RETURN TO DEBUGGER COMMAND LEVEL, PRINTING THE 
CURRENT PROGRAM LOCATION, ELSE CONTINJE PROGRAM EXECUTION. 

> 0 EE _ li E S PO ND\ USER ABO RT_FI L_SUB SIR._lINPUT^li£ 5)^_ = _^ ABORTS " 
IWH3_ELSE_rC3I " " "" 

(NOTE THE USAGE OF THE ESCAPE CHARACTER TO EFFECT LINE 
CONTINUATION.) 

13iA_CONIRgLLING_ACIION_LIST_0UIPyi_z_lHE_^ACT1QNLISI-.tfiMKAND 

NORMALLY, NO INDICATION OF ACTION LIST EXECJTION IS PRINTED AT THE 
USER'S TERMINAL. USING THE "ACTIONLIST" COMMAND, THE USER CAN CAUSE 
THF DEBUGGER TO PRINT THE COMMANDS CCNTAIMED WITHIN AN ACTION LIST 
PRIOR TO ITS EXECUTION. 

WHEN AN ACTION LIST IS PRINTED ON THE USER TERMINAL, A NUMBER 
ENCLOSED WITHIN ANGLE BRACKETS ("<", ">") TS PRINTED AT THE LEFT 
MARGIN IMMEDIATELY PRECEDING THE ACTION LIST. THIS IS THE "ACTION 
LIST DEPTH COUNTER" - THE NESTING LEVEL OF THE CURRENT ACTION LIST. 
THIS COUNTER IS INCREMENTED BY 1 FOR EACH PENDING ACTION LIST IN 
WHICH 1 OR MORE COMMANDS REMAIN TO BE EXECUTED. IT IS DECREMENTED 
FOLLOWING THE EXECUTION OF THE LAST COMMAND IN AN ACTION LIST. 

THE GENERIC FORM OF THF "ACTIONLIST" COMMAND (ABBREVIATED "AL") IS : 

ACTIONLIST ;SUPPRESS < PR1NT= 

IF "SUPPRESS" IS SPECIFI ED, NO IN FOR*) A T 10 U IS PRINTED AT THE USER 
TERMINAL WHEN AN ACTION LIST IS EXECUTED. 

IF "PRINT" IS SPECIFIED, THE COMMANDS CONTAINED WITHIN ALL ACTION 
LISTS ARE PRINTED PRIOR TO EXECUTION. 
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E X A n 1 L E S : 

1) TO S U P P R E S S A C T I O N L I S T O U T P U T , E N T E R 

> A C T I O N L I S T S U P P R E S S 

2) TO C A U S E A C T I O N L I S T S TO PF P R I N T E D P R I O R TO EX E C U T I O N , , E N T E R 

> AL P 

13.5 PRINT SPECIAL SYMBOLS - THE "PSYf'iBOL" COMMAND 

THE "PSYMBOL" COWHAND CAUSES THE DEBUGGER TO PRINT A TABLE 
CONTAINING THE NAMES OF THE SPECIAL SYMBOLS AND THEIR CURRENT 
CHARACTER VALUES. 

FOLLOWING IS A LIST OF SYMBOLS WHICH ARE CONSIDERED "SPECIAL" BY DBG 
AND WHOSE CHARACTER VALUES MAY BE MODIFIED USING THE "SYMBOL" 
COMMAND (DESCRIBED BELOW). THEIR FUNCTIONS ARE DECRIBED IN SECTION 
_8_. 

A) ERASE - ERASE SINGLE CHARACTER 
R) KILL - IGNORE ALL INFORMATION TYPED THUSFAR ON COMMAND LINE 
C) ESCAPE - GENERAL ESCAPE CHARACTER 
D) SEPARATOR - COMMAND SEPARATOR 
F) WILD - "SOURCE" COMMAND (ED) WILDCARD FOR FIND AND LOCATE 

OPERATIONS 
F) BLANKS - "SOURCE" COMMAND (ED) MATCH ANY NUMBER OF BLANKS 

THE FORMAT OF A "PSYMBOL" COMMAND (ABBREVIATED "PSYM") IS: 

PSYMBOL 

EXAMPLE: 

> PSYMBOL 
ERASE 
KILL 
ESCAPE 
SEPARATOR 
WILD 
BLANKS 
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l^i.6_W0DI £ YING_A_S YMBOL_ CHAR ACT E R_.r_IHE_" SIM CO-L^_ COMMAND 

THE "SYMBOL" COMMAND IS USED TO MODIFY T~BE VALUE OF A DEBUGGER 
CHARACTER SYMBOL. THE SYMBOLS AND THEIR DEFAULT VALUES ARE 
DESCRIBED IN THE PRECEDING SECTION. 

THE FORMAT OF THE "SYMBOL" COMMAMD (ABBREVIATED "SYM") IS: 

SYMBOL <SYMBOL-NAME> <C HA R A CT ER-V A LUE > 

WHERE: 

<SYMBOL-NAME> IS THE NAME OF CHARACTER SYMBOL " E R A S E " , 
" K I L L " , " F S C A P E " , " S E P A R A T O R " , " W I L D " , " B L A N K S " . 

< C H A R A C T F R - V A L U E > IS THE NEW CH A R A C T E R V A L U E OF THE S Y M B O L . IT 
ViM MOT BE A S P A C E , A L P H A N U M E R I C , OR I D E N T I C A L TO AN E X I S T I N G 
CHARACTER S Y M B O L V A L U E . 

THE " S Y M B O L " C O M M A N D CAUSES THE CH A R A C T E R V A L U E OF THE S Y M B O L NAME 
TO BE SET TO THE GI V E N C H A R A C T E R . 

E X A M P L E S : 

1) TO SET THE DEBU G G E R COMMAND S E P A R A T O R TO A M P E R S A N D C " V ) , 
ENTER 

> S Y M B O L _ S E P A R A T O R _ & 

A~LL FURTHER CO MM AND L I N E S MUST CONTAIN AN AMPERSAND TO~ 
SEPARATE COMMANDS RATHER THAN A SEMICOLON (THE D E F A U L T ) . 

2 ) TO SET THE ERASE CHARACTER TO A T - S I G N ( " a " ) , ENTER 

> SYM ERASE 8 

I 3 i 7 _ R E S U B M I I _ L A S X _ C O M M A N D _ L I N E _ - _ T H E _ I 

THE " R E S U B M I T " C O M M A N D A'LLOWS THE USER TO EDIT A~ND R E S U B M I T FOR 
EXECUTION THE LAST C O M M A N D LINE E N T E R E D . 

THE DPG C O M M A N D - L I N E EDITOR IS I N V O < E D TO P E R F O R M THE E D I T I N G . THIS 
FACILIY IS D E S C R I B E D IN S E C T I O N 2 1 . 

THE FORMAT OF THE " R E S U B M I T " COMMAND ( A B B R E V I A T E D " R S U " ) I S : 

R E S U B M I T 
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EXAMPLES : 

1 ) ASSUME THAT THE FOLLOWING COMMAND L I N E HAS BEEN ENTERED FROM 
THE TERMINAL : 

> FTN ALPHA + SIN (THETA) ** 2 
UNRECOGNIZED COMMAND (FTN). 
PREFIX EXPRESSIONS WITH •: ' 

INSTEAD OF RETYPING THE LINE, THE USER MAY EDIT AND RESUBMIT 
IT AS FOLLOWS: 

> RESUBMIT 
FTN ALPHA +• SIN (THETA) ** ? 

: I : 
:FTM ALPHA t SIN (THETA) ** ? 

230.1099 

2) ASSUME THAT THE FOLLOWING COMMAND LINE HAS BEEN ENTERED 

> E^V_PR0G2i_CALL_CPpFF(:i .£LRli_2_R 
ENV PR0G2 
NO SUCH PROCEDURE. 

UPON REALIZING THAT HE SHOULD HAVE ENTERED "PR2" INSTEAD OF 
"PR0G2", THE USER TYPES 

> RSU 
ENV PROG 2; CALL CP0FF(1.,R); : R 

DD 
F N V P R 2; CALL C P 0 F F ( 1 . , R ) ; ; R 

R = 6.0 
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14 INFORMATION REQUEST COMMANDS 

THIS SECTION DESCRIBES THE DEBUGGER COMMANDS W~!ICh APE USED TO REQUEST 
INFORMATION ABOUT THE USER PROGRAM AND DEBUGGER. 

!4il _EEI NI_E XECUII ON_ E N V I R O N ^ 

THE "WHERE" COMMAND Fs USED TO PRINT THE VALUE OF THE EXECUTION 
ENVIRONMENT POINTER. ALTERNATIVELY, IT MAY BE USED TO FIND THE 
PROGRAM LOCATION WHICH CORRESPONDS TO A GIVEN SEGMENT AMD WORD 
MFMORY ADDRESS. 

THE GENERIC FORM OF THE "WHERE" COMMAND (ABBREVIATED "WK") IS: 

WHERE [<SEGMENT-NUMBFR> / <W0RD-NUMBER>] 

WHERE: 

<SEGMENT-NUMBER> IS A SEGMENT NUMBER, REPRESENTED IN OCTAL. 

<WORD-NUMBER> IS A WORD ADDRESS, REPRESENTED IN OCTAL. 

IF NO ADDRESS (SEGMENT AND WORD NUMBER) IS SPECIFIED, THE VALUE OF 
THE EXECUTION ENVIRONMENT POINTER IS PRINTED ON THE USER'S TERMINAL. 

IF A SEGMENT AND WORD NUMBER ARE SPECIFIED, DBG ATTEMPTS TO IDENTIFY 
THAT ADDRESS IN TERMS OF A PROGRAM LOCATION (PROGRAM BLOCK NAME AND 
STATEMENT IDENTIFIER). IF SUCCESSFUL, THIS PROGRAM LOCATION IS 
PRINTED ON THE USER'S TERMINAL, ELSE A DIAGNOSTIC ("UNIDENTIFIABLE 
ADDRESS") IS PRINTED. 

EXAMPLES: 

1) TO PRINT THE VALUE OF THE EXECUTION ENVIRONMENT POINTER, ENTER 

> WHERE 

CURRENTLY AT SUBA\34 ($120). 

2) TO IDENTIFY THE PROGRAM LOCATION WHICH CORRESPONDS TO ADDRESS 
4001/1412, ENTER 

> WH 4001/1412 
S M A I N M 0 2 
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1 4 . 2 P R I N T I N - U S E SEGMENTS - THE " S E G M E N T S " COMMAND 

USING THE " S E G M E N T S " COMMAND, THE USER MAY REQUEST THAT THE DEBUGGER 
PRINT A L I S T OF SEGMENTS WHICH ARE I N U S E . 

THE SEGMENTS ARE C L A S S I F I E D BY U S A G E , AS FOLLOWS: 

A) USER PROCEDURE T E X T , L I N K A G E T E X T , AND DATA 
B) DEBUGGER PROCEDURE TEXT 
C) DEBUGGER LINKAGE TEXT, DATA, AND SYMBOL TABLE 
D) PROCEDURE CALL/RETURN STACK 

THE FORMAT OF THE "SEGMENTS" COMMAND (ABBR EM IATED "SEGS") IS: 

S E G M E N T S 

EXAMPLE 

> SEGMENTS 
USER P R O C E D U R E T E X T , LINKAGE T E X T , AND DATA: 

4001, 4002. 
DEBUGGER PROCEDURE TEXT: 

2040, 2,041 , 2042. 
DEBUGGER LINKAGE TEXT, DATA, AND SYMBOL TABLE 

4036, 4037 
STACK: 

4037. 

14.. 3 _PR I NT _S J_A T EM EN I_/_BLO CK_INF OR MAJI ON_.-_THJ_^ I NFO^_ COMMAND 

THE "INFO" COMMAND ALLOWS THE USER TO REQUEST THAT I N F O R M A T I O N ABOUT 
A PROGRAM P L O C K , A L T E R N A T E ENTRY TO A PROGRAM B L O C K , OR STATEMENT BE 
PRINTED AT THE T E R M I N A L . 

FOR PROGRAM B L O C K S , THE FOLLOWING INFORMATION IS P R I N T E D : 

A) PROCEDURE BASE START AND END ADDRESSES 
B) LINKFRAME START ADDRESS (IF PROCEDURE>CALLED) 
C) ECB ADDRFSS (IF PROCEDURE-CALLED) 
D) MOST RECENT INVOCATION'S STACK FRAME ADDRESS (IF FROCEDURE-

CALLED 
F) STARTING AND ENDING SOURCE LINE NUMBERS 
F) SOURCE FILE NAME 
6) MECHANISM BY WHICH BLOCK IS INVOKED (PROCEDURE- OR SHORT-CALL) 
H) COMPILATION MODE (DEBUG OR PRODUCTION) 
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FOR ALTERNATE ENTRIES, THE FOLLOWING INFORMATION IS PRINTED 

A) ECB ADDRESS (IF PR 0CEDURE-CALLED) 
B) SOURCE LINE NUMBER OF ENTRY STATEMENT 
C) SOURCE FILE NAME 
D) MECHANISM 3Y WHICH BLOCK IS INVOKED (PROCEDURE- OR SHORT-CALL) 

FOR STATEMENTS, THE MEMORY ADDRESS 57 THE FIRST INSTRUCTION IS 
PRINTED. 

THE GENERIC FORM OF THE "INFO" COMMAND IS: 

INFO ;<PROGRAM-BLOCK-NAME> \ < <ALTERMATE-ENTRY-IDENTIFIER> < 
<STATEMENT-IDENTIFIER>= 

WHERE: 

<PROGRAM-BLOCK-NAftF> IS THE NAME IF A PR3GRAM BLOCK AS DESCRIBED 
IN SECTION 9.1. 

<ALTERNATE-ENTRY-IDENTIFIER> IDENTIFIES AN ALTERNATE ENTRY TO A 
PROCEDURE; SEE SECTION 11.1. 

<STATEMENT~IDENTIFIER> IS A STATEMENT IDENTIFIER, AS DESCRIBED IN 
SECTION 9.5. 

THE INFORMATION PRINTED FOR EACH TYPE OF ARGUMENT (.PROGRAM BLOCK, 
ALTERNATE ENTRY, AND STATEMENT) IS DESCRIBED ABOVE. NOTE THAI A 
BACKSLASH MUST FOLLOW A PROGRAM BLOCK NAME TO DISTINGUISH IT FROM A 
STATEMENT LABEL 

EXAMPLES 

1) TO PRINT THE INFORMATION FOR PROGRAM 3 LOCK "AINlT", ENTER 

> IN£0_AINII\ 
PB START 4001(CO/10QQ, P8 END 4001(03/1120, 
LIMKFRAFE START 4002(0)/I 77404, 
ECB 4002(0)/11, CURRENTLY MO ACTIVATIONS. 
START LINE # 3, END LINE tt 47 IN SOURCE FILE "DPR>AINIT" 
BLOCK INVOKED VIA PROCEDURE CALL MECHANISM; 
COMPILED IN DEBUG vjQDE. 
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2) TO PRINT THE DEBUGGER INFORMATION REGARDING ALTERNATE ENTRY 
"ACLIST" TO THE PROGRAM BLOCK DEFINED BY THE EVALUATION 
ENVIRONMENT POINTER, ENTER 

> INFO ACLISTWALTERNATE 
ECB ADDRESS IS 4002 (.0)731. 
ENTRY DEFINED ON SOURCE LINE 4 IN SOURCE FILE "C0MP2".. 
CALLED VIA PROCEDURE CALL MECHANISE. 

3) TO PRINT THE ADDRESS OF THE FIRST INSTRUCTION GENERATED FOR 
THE STATEMENT ON SOURCE LINE 37 IN SUBROUTINE "COMPAD1 ENTER 

> INFO C0MPAD\?7 
FIRST INSTRUCTION AT 4001 CO)/1061. 

14.4 PRINT GENERAL STATUS - THE "STATUS" COMMAND 

THE "STATUS" COMMAND CAUSES THE DEBUGGER TO PRINT THE FOLLOWING 
INFORMATION ON THE USER'S TERMINAL: 

A) STATEMENT, ENTRY/EXIT, AMD VALUE TRACE STATUS (ON/OFF) 
B) EXECUTION ENVIRONMENT 
C) EVALUATION ENVIRONMENT 
D) EVALUATION LANGUAGE 
E) SOURCE FILE NAME AND HOW IT WAS DERIVED (FROM EVALUATION OR 

EXECUTION ENVIRONMENT, OR EXPLICITLY SET BY USER) 
F) ACTION LIST OUTPUT ON BREAKPOINT (PRINT/SUPPRESS) 

THE. FORMAT OF THE "STATUS" COMMAND IS: 

STATUS 

EXAMPLE: 

> STATUS 
TRACING: 

STATEMENT 
ENTRY/EXIT 
VALUE 

OFF 
OFF 
OFF 

BREAKPOINT ACTION LIST SUPPRESS 
EXECUTION ENVIRONMENT A\28 
E VA LUA T10U ENVIRONME NT 
EVALUATION LANGUAGE 
SOURCE FILE NAME 

A 
P L / 1 
S T . 1 ( E V A L U A T I O N ENV) 
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15 PROCEDURE CALL / RETURN STACK TRACE 

THE DEBUGGER "TRACEBACK" FACILITY ALLOWS THE USER TO VIEW THE PROCEDURE 
CALL / RETURN STACK ON WHICH HIS PROGRAM RUNS. 

15.1 INFORMATION PRODUCED BY "TRACEBACK" 

THE "TRACEBACK" COMMAND CAUSES THE CALL/RETURN AND OWNERSHIP 
INFORMATION CONTAINED IN ALL OR SELECTED STACK FRAMES TO BE LISTED 
AT THE USER'S TERMINAL IN THE FORMATS DESCRIBED BELOW. 

1) USER-OWNED PROCEDURE CALL FRAMES ARE IDENTIFIED BY PROGRAM 
BLOCK NAME (DERIVED FROM THE PB AT THE TIME Of THE NEXT 
SUCCESSIVE PROCEDURE CALL OR FAULT). FOR EACH USER-OWNED 
FRAME, THE FRAME OWNER (NAME OF THE PROGRAM BLOCK WHICH OWNS 
THE FRAME), CALLED-FROM, AND RETURNS-TO PROGRAM LOCATIONS ARE 
PRINTED. THE USER MAY REQUEST THAT MEMORY ADDRESSES WHICH 
CORRESPOND TO THESE PROGRAM LOCATIONS ALSO BE PRINTED. 
FURTHERMORE, THE USER MAY REQUEST THAT THE NAMES OF THE 
ON-UN1TS DFCLARED WITHIN THE FRAMES BE PRINTED. 

AN EXAMPLE OF USER-OWNED PROCEDURE CALL FRAME AS IT WOULD 
APPEAR IN A "TRACEBACK" OUTPUT IS 

3: OWNER IS "SUBA" 
CALLED FROM $MAIN\43, RETURNS TO *MAIN\45. 

2) FOR EACH CONDITION FRAME ON THE STACK, THF INFORMATION PRINTED 
INCLUDES CONDITION NAME, RAISED-FROM PROGRAM LOCATION, 
RETURNS-TO PROGRAM LOCATION, SIGNAL SOURCE (SOFTWARE OR 
HARDWARE-RELATED), AND CRAWLOUT INFORMATION, WHERE APPLICABLE. 

AN EXAMPLE OF A CONDITION FRAME AS IT MIGHT APPEAR IN A 
TRACEBACK" LISTING IS 

4: CONDITION FRAME FOR "ARITHS", 
RETURNS TO LOCATION 13(3>/1720. 
CONDITION INITIATED BY HARDWARE FAULT, 
DETECTED AT $ M AIN\3. 
CORRECTIVE ACTION BY ON-UNIT IS REQUIRED. 

3) FOR EACH FAULT FRAME ON THE STACK, THE FAULT TYPE, CODE, AND 
ADDRESS, AND THE RETURNS-TO PROGRAM LOCATION ARE LISTED. 

A FAULT FRAME WOULD APPEAR LIKE THIS IN A "TRACEBACK" LISTING 

3: FAULT FRAME; FAULT TYPE "ARITH" (50) 
FAULT RETURNS TO *MAIN\3. 
FAULT CODE A 0 3 , FAULT ADDRESS 0(0)/0 
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A ) DEBUGGER-OWNED FRAMES ARE NORMALLY L I S T E D IN COMPRESSED" 
FORM, LEANING THAT THE TRACEBACK FACILITY WILL INDICATE ONLY 
THAT A BLOCK OF DE3UGGER-OWNED FRAMES EXIST BETWEEN TWO 
USER-OWNED FRAMES OR AT THF ROOT OF 1HE STACK. DEBUGGER-OWNED 
FRAMES AT THE 
MAY OPTIONALLY 
IN "EXPANDED" 

TOP OF THE STACK ARE NEVER PRINTED. THE USER 
REQUEST THAT THESE DEBJGGER FRAMES BE PRINTED 
F 0 RM, LISTING THE LINKBASE ADDRESSES OF EACH 

FRAME OWNER 
ADDRESSES. 

AND PROCEDURE BASE CALLED-FROM AND RETURNS-TO 
(THIS INFORMATION IS MEANINGLESS FOR MOST USERS.) 

AN EXAMPLE OF 
BE LISTED BY 

COMPRESSED 
TRACFBACK" 

DEBUGGER-OWNED 
I S 

FRAMES AS THEY MIGHT 

14: DEBUGGER-OWNED FRAMES, THROUGH FRAME k 

5) DEBUGGER "CALL" FRAMES ARE PRINTED SEPARATELY FROM OTHER 
DEBUGGER-OWNED FRAMES IF THE USER REQUESTS AN "EXPANDED" LIST 
OF DEBUGGER FRAMES. "CALL" FRAMES ARE GENERATED IMMEDIATELY 
PRIOR TO USER-OWNED FRAMES AS A RESULT 
PROCEDURE FROM DEBUGGER COMMAND LEVEL. 
TO THE USER BECAUSF THE CALLED PROCEDURE 

OF CALLING A USER 
THEY ARE SIGNIFICANT 
MAY NOT NON-LOCAL 

GOTO PAST THFM. (ATTEMPTING TO DO SO WOULD YIELD AN ERROR.) 
DEBUGGER "CALL" FRAMES ARE FULLY DESCRIBED IN SECTION 19. 

A "CALL" FRAME MIGHT 
"TRACEBACK" LISTING: 

LOOK LIKE THIS AS IT APPEARS IN 

16: DEBUGGER CALL FRAME. 
CALLED FROM DEBUGGER, RETURNS TO DEBUGGER. 

15.2 THE "TRACEBACK" COMMAND 

THE "TRACEBACK" COMMAND (ABBREVIATED "TB") INVOKES THE TRACEBACK 
FACILITY DESCRIBED ABOVE. ITS OPTIONAL ARGUMENTS SELECT THE FRAMES 
TO BE PRINTED, THE ORDER IN WHICH THEY ARE PRINTED, AND DETAIL LEVEL 
OF THE INFORMATION PRODUCED. 

THE GENERIC FORMAT OF THE "TRACEBACK" COMMAND IS 

TRACEBACK [-FRAMES <VALUE> [-LEAST RECENT}} [-FROM <VALUE>3 
C-TO <VALUE>3 [-REVERSED [-DBG3 [-ONUMTS3 
[-ADDRESSES3 

WHERE 

<VALUE> I S A P O S I T I V E NON-ZERO INTEGER V A L U E . 
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SHOULD NO ARGUMENTS BE SUPPLIED,, ALL FRAMES ON THE STACK ARE PRINTED 
IN (CHRONOLOGICALLY) MOST RECENT TO LEAST RECENT ORDER, STARTING 
WITH THE MOST RECENT USER-OWNED FRA^E AND TERMINATING WITH THE FIRST 
FRAME GENERATED DURING THIS DEBUGGING SESSION. THE DETAIL OF THE 
INFORMATION IS AS DESCRIBED IN SECTION 15.1. 

IF THE "-FRAMES" ARGUMENT IS SUPPLIED, THE NUMBER OF FRAMES WHICH 
ARE PRINTED IS LIMITED TO THE SPECIFIED VALUE. THESE WILL BE THE 
MOST RFCENT <VALUE> FRAMES, UNLESS THE "-LEAST_RECENT" OPTION IS 
SPECIFIED, IN WHICH CASE THEY WILL BE THE LEAST RECENT <VALUE> 
FRAMES. 

IF THE "- F R O M " A R G U M E N T IS P R E S E N T , THE T R A C E B A C K S T A R T S FROM THE 
FRAME NUMBER W H I C H FOLLOWS "-FROM". ALL FRAMES ARE A S S I G N E D A 
NUMBER BY THE D E B U G G E R , THE LEAST RECENT B E I N G FRAME 1 AND THE MOST 
BEING FRAME < F R A W E S - O N - S T A C K > , THE NUMBER OF FRAMES ON THE S T A C K . 
THE FRAME NUMBER FOR EACH FRAME IS P R I N T E D IN THE L E F T - H A N D MARGIN. 

THE " - T O " ARGUMENT S P E C I F I E S THF FRAME NUMBER OF THE LAST FRAME TO 
BE L I S T E D BY THE TR A C E B A C K F A C I L I T Y . 

IF THE " - R E V E R S E " ARGUMENT IS S P E C I F I E D , THE FRAMES ARE L I S T E D IN 
LEAST RECENT TO R*QST RECENT ORDER. THE O P P O S I T E (MOST RECENT TO 
LEAST R E C E N T ) IS THE D E F A U L T . 

IF THE "-DBG" ARGUMENT IS S U P P L I E D , D E B U G G E R FRAMFS ARE L I S T E D IN 
EXPANDED FORM, AS D E S C R I B E D IN S E C T I O N 1 5 . 1 . 

IF THE " - O N U N I T S " ARGUMENT IS S U P P L I E D , THE NAM E S OF ALL O N - U N I T S 
"AND THEIR C O R R E S P O N D I N G PROGRAM BLOCKS ARE P R I N T E D TOR EACH 
S T A C K F R A M E . 

IF THE "-ADDRESSES" ARGUMENT IS PRESENT, T H FOLLOWING ADDITIONAL 
INFORMATION IS INCLUDED (AS APPLICABLE) FOR EACH FRAME: 

STACKFRAME ADDRESS 
STACK AND ROOT SEGMENT NUMBERS 
LINKBASE ADDRESS OF FRAME OWNER 
CALLED-FROM AND RFTURNS-TO ADDRESSES 
ON-UN1T ECB ADDRESS (IF "-ONUNITS" SPECIFIED) 

CHAPTER III - P A G E 80 -



PE-T-6CQ HIGHER-LEVEL-LANGUAGE DEBUGGER (DBG) 

EXAMPLES : 

THE FOLLOWING FORTRAN PROGRAM IS USED IN THE EXAMPLES BELOW: 

(GOOD C DBG "TRACEBACK" DEMONSTRATION PROGRAM 
(0002) 
(QG03) 
(0004) 

CALL A 
CALL EXIT 

(000 5) 
(0006) 
(0D07) 

END 

SUBROUTINE A 
(0003) 
(0009) 
(0010) 

INTEGER K 
CALL B (K) 
RETURN 

(0011) 
(G 01 2) 
(0013) 

END 

SUBROUTINE B (I, J) 
(0014) 
(0015) 
(0016) 

J = I 
RETURN 
END 

1) ASSUME A BREAKPOINT HAS BEEN PLACED AT THE ENTRY TO SUBROUTINE 
"A". WHEN WE REACH THIS BREAKPOINT A STACK TRACEBACK IS 
INVOKED AS FOLLOWED: 

_ _ _ _ _ _ _ _ 

CURRENTLY AT ENTRY TO A. 
STACK CONTAINS 5 FRAMES. 

3 : OWNER IS "A". 
CALLED FROM $MAIN\3, RETURNS TO $MAIN\4. 

2: OWNER IS MSWAIN". 
CALLED FROM DEBUGGER, RETURNS TO DEBUGGER. 

1: DEBUGGER-OWNED FRAME 

2) IF WE WERE INTERESTED IN THE MEMORY ADDRESSES AS WELL AS THE 
PROGRAM LOCATIONS PRINTED ABOVE, INCLUDING THE "-ADDRESSES" 
OPTION WOULD PRODUCE THIS OUTPUT: 
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> IEA£IBACK_-ADDRFSSES 
CURRENTLY AT ENTRY TO A. 
STACK CONTAINS 3 FRAMES 

STACK SEGMENT IS 4037, ROOT SEGMENT IS 4037. 

3, 120270: OWNER IS "A", OWNER L3 IS 4002(0/177424 
CALLED FROM $MAIN\3 (LOCATION 4001(0)/1001), 
RFTURNS TO $MAIN\4 (LOCATION 4001(3)/1003> . 

2, 120244: OWNER IS "$MAIN", OWNER LB IS 4002 (0)/177400 
CALLED FROM DEBUGGER (LOCATION 2020(0)762237), 
RETURNS TO DEBUGGER (LOCATION 2020(3)/62241) . 

1, 120012: DEBUGGER-OWNED FRAME 

3) CONTINUING PROGRAM EXECUTION, WE FIND THAT A POINTER FAULT 
ERROR OCCURS IMMEDIATELY FOLLOWING THE ENTRY TO SUBROUTINE 
"C". TO VIEW THE CONDITION AND FAULT FRAMES, WE WOULD REQUEST 
THE TOP 2 FRAMES TO BE PRINTED: 

> TB -FR 2 
CURRENTLY AT DEBUGGER DEFAULT ON-UNIT FOR "POINTER_FAUlT$' 
ON-UNIT RETURNS TO USER PROGRAM AT B\14. 
STACK CONTAINS 6 FRAMES. 

6: CONDITION FRA!*E FOR "POINTER FAULTS", 
RETURNS TO LOCATION 13(3)/1655. 
CONDITION INITIATED BY HARDWARE FAULT, 
DETECTFD AT P\14. 
CORRECTIVF ACTION BY ON-UNIT IS REQUIRED. 

5: FAULT FRAME; FAULT TYPE "POINTER" (64) 
FAULT RETURNS TO B\14. 
FAULT CODE 100000, FAULT ADDRESS 4037(3)7120343 

4) TO LIST THE TWO LEAST RECENT FRAMES OM THE STACK AND THEIR 
ON-UNITS, EXPANDING THE DEBUGGER FRAME, ONE WOULD ENTER: 
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> II_rfB_2_iLR_-0BG_-0N:y 
CURRENTLY AT DEBUGGER DEFAULT ON-UNIT FOR "POINTER FAULTS 
ON-UNIT RETURNS TO USER PROGRAM AT B\14 
STACK CONTAINS 6 FRAMES. 

2: OWNER TS "SPAIN". 
C A L L E D FROM DEBUGGER R E T U R N S TO D E B U G G E R 

DEBUGGER-OWNED FRAME. 
CALLED FROM LOCATION 4OOO(0)/5O, 
RETURNS TO LOCATION 400G(3)/52. 
ONUNIT FOR "STA.CK_0VF$" IS 4QOO ( 3) / 441 20 . 
ONUNIT FOR "NONLOCA.L_GOTO$" IS 4 000 (3)/44262. 
ONUNIT FOR "BAD NONLOCAL GOTO*" IS 4000(3)Z44334 
ONUNIT FOR "ARITHS" IS 4000C5> /44554 . 
ONUNIT FOR "ILLEGAL_INST$" IS 4000(3)/44412. 
ONUNIT FOR "ANY$" IS 4000(3)/44066. 
ONUNIT FOR "QUITS" IS 4000(3)/44474 
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16 SINGLE STEP FACILITY 

THE DEBUGGER'S SINGLE STEP FACILITY ALLOWS THE USER TO EXECUTE HIS 
PROGRAM 

'. ONE OR (N) STATEMENTS AT A TIME, OPTIONALLY STEPPING INTO OR~ 
ACROSS CALLS TO OTHER PROCEDURES, 

'. UNTIL THF NEXT PROCEDURE IS CALLED, OR 

UNTIL THE CURRENT PROCEDURE RETURNS. 

16.1 EXECUTE <N) STATEMENTS - THE "STEP" AND "STEPIN" COMMANDS 

THE "STEP" AND STEPIN" COMMANDS ALLOW H F USER TO RESUME PROGRAM 
EXECUTION FOR A SPECIFIED NUMBER OF STATEMENTS AND THEN RETURN 
CONTROL TO THE DEBUGGER. THE "STEP" COMMAND CAUSES CALLED 
PROCEDURES TO BE STFPPED ACROSS, WHILE THE "STEPIN" COMMAND CAUSES 
CALLED PROCEDURES TO BE STEPPED INTO. 

ASSOCIATED WITH THE "STEP" AND STEPIN" COMMANDS IS A COUNTER 
INTERNAL TO DBG CALLED THE "STEP COUNTER". THE STFP COUNTER 
CONTAINS THE NUMBER OF STATEMENTS (LEFT) TO BE EXECUTED PRIOR TO 
RETURNING CONTROL TO DBG COMMAND MODE. THE USER MAY SPECIFY THE 
INITIAL VALUE OF THIS COUNTER WHEN HE EXECUTES A "STEP" OR "STEPIN" 
COMMAND; THE ASSUMED VALUE IF NONE IS SUPPLIED IS 1. 

WHEN PROGRAM EXECUTION IS RESUMED, THE STEP COUNTER IS UPDATED AS 
FOLLOWS: 

IF THE COMMAND GIVEN *'AS "STEPIN", THIS COUNTER IS 
DECREMENTED BY 1 FOLLOWING THE EXECUTION OF EACH STATEMENT IN 
THE USER PROGRAM; WHEN IT BECOMES 0, PEG RETURNS CONTROL TO 
COMMAND MODE. 

IF THE COMMAND GIVEN WAS "STEP", THIS COUNTER IS DECREMENTED 
FOLLOWING THE EXECUTION OF EACH STATEMENT IN THE PROGRAM 
BLOCK AND ACTIVATION SPECIFIED BY THE EXECUTION ENVIRONMENT 
POINTER AT THE TIME THE "STEP" COMMAND WAS ISSUED; WHEN IT 
BECOMES 0, THE DEBUGGER RETURNS CONTROL TO COMMAND MODE. 

ADDITIONALLY, SHOULD THE PROGRAM BLOCK SPECIFIED BY THE EXECUTION 
ENVIRONMENT POINTER AT THE T I *! E THF "STEP" 3R "STEPIN" COMMAND IS 
GIVEN RETURN, SINGLE STEPPING IS TERMINATED AND CONTROL RETURNS TO 
DEBUGGER COMMAND MODE. 

THE GENERIC FORM OF THE "STEP" COMMAND (ABBREVIATED "S") IS: 

STEP C<VALUE>J 
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WHERE: 

<VALUE> IS A POSITIVE INTEGER VALUE 

THE FORMAL 
COMMAND IS 

INTERPRETATION OF THE 
DEPENDENT UPON THE 

VALUE WHICH FOLLOWS THE "STEP" 
CURRENT VALUE OF THE EXECUTION 

ENVIRONMENT POINTER 

IF THE EXECUTION ENVIRONMENT POINTER REPRESENTS A STATEMENT, 
THIS VALUE 
EXECUTED. 

IS THE NUMBER OF STATEMENTS WHICH WILL BE 

IF THE EXECUTION ENVIRONMENT POINTER REPRESENTS AN ENTRY TO A 
PROGRAM BLOCK, A VALUE OF 1 SIGNIFIES THAT THE PROLOGUE CODE 
(IF ANY) IS TO BE EXECUTED AND THAT EXECUTION IS TO CEASE 
PRIOR TO THE 
THE PROLOGUE 
ETC. 

FIRST STATEMENT. 
CODE AND FIRST 

A VALUE OF 2 
STATEMENT ARE 

INDICATES THAT 
TO BE EXECUTED, 

IF THE EXECUTION ENVIRONMENT POINTER REPRESENTS AN EXIT FROM 
A PROGRAM BLOCK, A VALUE OF 1 SIGNIFIES THAT THE REMAINDER OF 
THE STATEMENT (IF ANY) WHICH CAUSED ENTRY TO THE 
JUST-RFTURNED PROGRAM BLOCK IS TO BE EXECUTED AND THAT 
EXECUTION IS TO CEASE PRIOR TO THE NEXT STATEMENT. A VALUE 
OF 7 INDICATES THAT, IN ADDITION 
STATEMFNT IS TO BE EXECUTED, ETC. 

TO THE ABOVE, THE NEXT 

IF THE EXECUTION ENVIRONMENT POINTER REPRESENTS THF DEBUGGER 
DEFAULT ON-UNIT FOR A PARTICULAR COMDITION, A VALUE OF 1 
INDICATES THAT THE ON-UNIT IS TO RETJRN AND THAT EXECUTION IS 
TO CEASE PRIOR TO THE NEXT STATEMFNT. A VALUE OF ? INDICATES 
THAT ThE ON-UNIT IS TO RETURN AND THE NEXT STATEMENT IS TO BE 
EXECUTED, ETC. 

IF THE EXECUTION ENVIRONMENT POINTER IS 
"RESTART STEP" OR "RESTART STEPIN" COMMAND IS 

UNDEFINED, A 
IMPLIED. SEE 

SECTION 10.1 FOR DETAILS 

IF THE VALUE FOLLOWING THE "STEP" COMMAND IS OMITTED, IT IS ASSUMED 
TO BE 1. 

THE GENERIC FORM OF T~HE "STEPIN" COMMAND (ABBREVIATED "SI") I T 
IDENTICAL TO THAT OF THE "STFP" COMMAND. 

EXAMPLES: 

THE FORTRAN PROGRAM BELOW IS USED AS THE~~BA~SIS FOR THE EXAMPLES 
THROUGHOUT THIS SECTION: 
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(0001) 
(0002) 

CALL WRITEN (3) 
CALL WRITEN (4) 

(G0C3) 
(0004) 
(0005) 

CALL WRITEN (5) 
CALL EXIT 
END 

(0006) 
(0007) 
(00Q*) 

SUBROUTINE WRITEN (N) 
WRITE (1, 10) N 

(0009) 10 FORMAT ('ARGUMENT IS 
(0010) RETURN 
(Q011) END 

13) 

1) ASSUMING THE DEBUGGER HAS JU5T BEEN ENTERED FROM PRIMPS 
COMMAND LEVEL, TO RESTART THE PROGRAM AND STOP PRIOR TO THE 
FIRST EXECUTABLE STATEMENT, ENTER THE COMMAND 

> RfSTART_STEP 

**** "STEP" COMPLETION AT $MAIN\1 

THE "COMPLETION" MESSAGE INDICATES THAT THE NEXT STATEMENT TO 
BE EXECUTED IS THAT ON SOURCE LINE 1 IN THE FORTRAN MAIN 
PROGRAM. 

2) TO EXECUTE THE FIRST STATEMENT IN THE PROGRAM, STFPPING ACROSS 
THE CALLED PROCEDURE, YOU MOULD ENTER 

> STEP 
ARGUMENT IS 3 

**** "STEP" COMPLETION AT $MAIN\2 
> 

THE "ARGUMENT IS 3" MESSAGE WAS PRINTED BY "WRITEN", CALLED 
FROM THE STATEMENT ON SOURCE LINE 1 IN THE MAIN PROGRAM. NOTE 
THAT, HAD WE STEPPED INTO THE CALLED PROCEDURE, WE WOULD HAVE 
STOPPED PRIOR TO THE EXECUTION OF THE STATEMENT ON LINE 8. 

3) ASSUMING WE'VE JUST COMPLETED EXAMPLE 2, TO STEP INTO "WRITEN" 
AND STOP AT THE "RETURN" STATEMENT ON LINE 10, YOU WOULD ENTER 

> STEPIN.3 
ARGUMENT IS 

**** "IN" COMPLETION AT WR.ITENV1Q ($10+1) 
> 

THE 3 STATEMENTS EXECUTED WITH THIS COMMAND ARE THE "CALL" ON 
LINE 2 LN THE MAIN PROGRAM, THE "WRITE" ON LINE 8 IN 
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SUBROUTINE "WRITEN", AND THE "FORMAT" ON LINE 9 IN "WRITEN". 
(ALTHOUGH THE FORMAT STATEMENT IS NON-EX ECUTABLE, THE USER NAY 
"GOTO" IT IN HIS FORTRAN PROGRAM AMD BREAKPOINT AT IT USING 
THE DEBUGGER; HE MUST THEREFORE MUST ACCOUNT FOR IT WHEN 
USING A "STEP" OR "STEPIN" COMMAND.) 

THE NOTE WHICH APPEARS IN SECTION 18.1 REGARDING "ETRACE" (ENTRY 
TRACE) COMMAND EXECUTION TIME IS APPLICABLE TO ALL SINGLE STEP 
COMMANDS. EXECUTION TIMES APE SLIGHTLY LONGER. 

16-2_CONTINyE_yNTIL_THE_NEXT_PR0CEDURE_CALL^ 

THE rrlW' COMMAND INSTRUCTS THE DEBUGGER fo CONTINUE PROGRAM 
EXECUTION UNTIL THE NEXT PROCEDURE IS CALLED. 

WHEN THE "IN" COMMAND I~S GIVEN, EXECUTION CONTINUES FROM THE 
LOCATION SPECIFIED BY THE EXECUTION ENVIRONMENT POINTER UNTIL EITHER 
A PROCEDURE IS CALLED OR THE PROGRAM 3LOCK SPECIFIED BY THE 
EXECUTION ENVIRONMENT POINTER AT THE TIME THE "IN" COMMAND WAS 
ISSUED RETURNS. 

IF THE EXECUTION ENVIRONMENT IS UNDEFINED AT THE TIMT^'IN" IS GIVEN, 
"RESTART IN" IS IMPLIED. SEE SECTION 10.1 FOR DETAILS. 

THE FORMAT OF THE "IN" COMMAND IS: 

IN 

EXAMPLES 

THE EXAMPLES BELOW REFER TO THE SAMPLE FORTRAN PROGRAM IN SECTION 
16.1. 

1) ASSUMING THAT THE DEBUGGER HAS JUST BEEN ENTERED FROM PRIMOS 
COMMAND LEVEL, THE MAIN PROGRAM MAY BE ENTERED AND CONTROL 
RETURNED TO THF DEBUGGER BY ENTERING 

> IN 

**** "IN" COMPLETION AT ENTRY TO SMAIN 
> 

2) EXECUTION MAY BE CONTINUED UNTIL THE FIRST CALL TO "WRITEN" BY 
ENTERING 

> IN 

**** " i N " COMPLETION AT ENTRY TO WRITEN 
> 
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1^^3_EXITING_THE_CyRRENT_PR0GRAM_BL0 

THE "OUT" COMMAND Is USED TO CONT INUE~PRD6RAM EXECUTION UNTIL THE 
PROGRAM BLOCK SPECIFIED BY THE EXECUTION ENVIRONMENT POINTER AT THE 
TIME THE "OUT" COMMAND IS ISSUED RETURNS. 

THE FORMAT OF THE "OUT" COMMAND IS: 

OUT 

EXAMPLES: 

1) ASSUME THAT WE'RE AT THE ENTRY TO "k?RlTEN", USED IN THE ABOVE 
EXAMPLES. TO CONT1NUF PROGRAM EXECUTION UNTIL THE PROCEDURE 
RETURNS, ENTER 

r~oyT 

**•* "OUT" COMPLETION AT EXIT FROM WRIT EN INTO $MAIN\2 
> 

2> NOW, TO CONTINUE EXECUTION UNTIL THE IAIN PROGRAM "RETURNS", 

> OUT 

EXIT. PROGRAM EXIT FROM $MA_N\4_ 
> 

NOTE THAT IT WAS THE INTENT TO RESUME EXECUTION UNTIL THE MAIN 
PROGRAM RETURNED; HOWEVER, THE USER PROGRAM CALLED "EXIT", 
WHICH CAUSED THE "EXITS" CONDITION TO BE SIGNALLED BY PRIMOS, 
WHICH IN TURN CAUSED THE DEBUGGER TO REGAIN CONTROL AND PRINT 
THE EXIT MESSAGE. 
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17 VALUE TRACING 

THE "VALUE TRACE" FACILITY ALLOWS THE USER TO SPECIFY A LIST OF 
VARIABLES WHOSE VALUES ARE TO BE "WATCHED" DURING PROGRAM EXECUTION. 
THESE VARIABLES ARE KEPT IN A DEBUGGER TABLE KMOWN AS THE "WATCH LIST". 
A MESSAGE IS PRINTED EACH TIME THE VALUE OF ANY WATCHED VARIABLE 
CHANGES, GIVING THE FORMER VALUE, THE NEW VALUE, AND THE PROGRAM 
LOCATION AT WHICH THE CHANGE WAS DETECTED. 

FOR ARRAYS AND STRUCTURES, A MESSAGE IS PRINTED ONLY FOR THOSE ELEMENTS 
WHICH HAVE CHANGED. ANY PORTION OF AN ARRAY OR STRUCTURE WHICH MAY BE 
REFERENCED MAY BE WATCHED. 

WHEN VALUE TRACING IS ENABLED, THE PROGRAM IS EXECUTED IN SINGLE STEPS. 
FOLLOWING EACH STEP, THE SAVED VALUE OF A WATCHED VARIABLE IS COMPARED 
WITH ITS CURRENT VALUE AND ANY DISCREPANCIES ARE REPORTED. 

EXAMPLE: 

1: 
2: 
J : 

INTEGER A 
DIMENSION A (3) 

A: 

6: 

N = 0 
DO 10 I = 1 , 3 
N = H + • 1 

7: 10 A(I) = N 

IF THE VARIABLES N AND A FROM THE ABOVE PROGRAM ARE ON THE WATCH LIST, 
EXECUTION OF THE STATEMENTS ABOVE WILL YIELD THE FOLLOWING MESSAGES: 

THE VALUE OF $MA1N\N HAS BEEN CHANGED AT $MAIN\$10 (7) 
FROM 0 
TO 1 

THE FOLLOWING VALUES IN SMAINVA HAVE BEEN CHANGED AT $MAIN\6 
A M ) FROM 0 

TO 1 
THE VALUE OF $MAIN\N HAS BEEN CHANGED AT $MAIN\$10 (7) 

FROM 1 
TO 2 

THE FOLLOWING VALUES IN $i«!AIN\A HAVE BEEN CHANGED AT $MA1N\6 
A(2) FROM 0 

TO 2 
THE VALUE OF $MAIN\N HAS BEEN CHANGED AT $MAIN\S10 (7) 

FROM 2 
TO 5 

THE FOLLOWING VALUES IN $MAIN\A HAVC B E E ii CHANGED AT $MAIN\$1Q+1 (8) 
A(3) FROM f J 

TO 3 
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VARIABLES HAY BE ADDED TO THE WATCH LIST AT ANY TIME AND WILL REMAIN 
THERE UNTIL RFMOVED DY THE "UNLATCH" COMMAND. THE WAY IN WHICH THE 
WATCHED VARIABLES ARE MONITORED DIFFERS FOR EACH STORAGE CLASS: 

THE VALUE OF A STATIC VARIABLE IS SAVED WHEN THE "WATCH" COMMAND 
IS GIVEN AND IS WATCHED THROUGHOUT THE DEBUGGING SESSION (UNLESS 
REMOVED BY THE "UNWATCH" COMMAND). 

'. EACH GENERATION OT AN AUTOMATIC VARIABLE IS WATCHED UNLESS A 
SPECIFIC GENERATION IS DESIGNATED BY THE USER. THE VALUE IS 
SAVED UPON BLOCK ENTRY AND MONITORED UNTIL THE BLOCK BECOMES 
INACTIVE. 

. A PL/1 BASED VARIABLE IS SAVED AND WATCHED ACCORDING TO THE 
STORAGE CLASS OF ITS LOCATOR, I.E., QUALIFICATION BY A STATIC OR 
"CONSTANT" LOCATOR CAUSES THE BASED VARIABLE TO BE WATCHED AS 
THOUGH ITS STORAGE CLASS WERE STATIC, BY AN AUTOMATIC LOCATOR AS 
THOUGH ITS STORAGF CLASS WERE AUTOMATIC. 

. NO FACILITY CURRENTLY EXISTS FOR WATCHING PL/1 VARIABLES OF THE 
STORAGE CLASS "CONTROLLED". 

lZ^l_AODING_A_yARIABLE_TO_IHE_WAICH_LiST_-

THE "WATCH" COMMAND ADDS ONE OR MORE VARIABLES TO THE WATCH LIST AND 
AUTOMATICALLY ENABLES VALUE TRACING. 

THE FORMAT OF THE COMMAND (ABBREVIATED "VIA") IS: 

WATCH <VARIABLE-1> C, <VAPIABLE-2> ...3 

VARIABLE REFERENCES DESCRIBED IN SECTION 9.4. 

IN ORDER TO INDICATE THAT AN AUTOMATIC VARIABLE SHOULD ONLY BE 
WATCHED IN A SPECIFIED ACTIVATION OF A BLOCK, AN ACTIVATION NUMBER 
MAY BE GIVEN. IF OMITTED, THE VARIABLE WILL BE WATCHED IN ALL 
ACTIVATIONS. 

EXAMPLES 

(1) IN ORDER TO WATCH THE VARIABLE X, THE ARRAY LIST, AND THE 
ARRAY CROSS-SECTION SPECIFIED BY TABLE (?, * ) , IN THE 
CURRENT EVALUATION ENVIRONMENT, YOU WOULD ENTER: 

> WATCH_X^_LISIit.IABLE_(2£L_*) 
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(2) VARIABLES IN ANOTHER BLOCK MUST BE FURTHER QUALIFIED: 

> W'A S U P R 1 W . SUBR2XARRAY (8) 

(3) IN ORDER TO WATCH (AUTOMATIC) VARIA3LE N ONLY IN THE THIRD 
ACTIVATION OF PROCEDURE FACTORIAL, ENTER: 

> WATCH FACTORIAL\3\N 

WATCHING PL/1 BASED VARIABLES: 

WHEN A PL/1 BASED VARIABLE IS ADDED TO THE WATCH LIST, THE LOCATOR 
EXPRESSION IS EVALUATFD AT THE TIME THE "WATCH" COMMAND IS GIVEN, 
AND THE RESULTING ADDRESS IS USED AS H E LOCATOR AS LONG AS THE 
VARIABLE REMAINS IN THE WATCH LIST. THEREFORE, AT THE TIME A BASED 
VARIABLE IS ADDED TO THE WATCH LIST: 

(T) I F THE LOCATOR fs AUTOMATIC, THE BLOCK CONTAINING THE 
LOCATOR MUST BE ACTIVE, AND 

(2) IHE LOCATOR MUST BE INITIALIZED TO THE DESIRED ADDRESS. 

FOR FXAMPLE, CONSIDER THE FOLLOWING PROGRAM: 

PI PROCEDURE; 

DECLARE LAST_NAME CHARACTER (15); 
DECLARE LOCATOR POINTER; 

8 
9 

10 

DECLARE STRING* BASED CHARACTER (8); 

LAST_NAME = 'WASHINGTON 
LOCATOR = ADDR (LAST_NAME); 
LAST NAME = 'JEFFERSON 

1 1 END; /* P1 */ 

IN ORDER TO WATCH LOCATOR -> STRINGS, P1 MUST BE ACTIVE, AND LOCATOR 
MUST RE INITIALIZED, THEREFORE THE "WATCH" COMMAND CANNOT BE GIVEN 
UNTIL AFTER EXECUTION OF THE STATEMENT ON SOURCE LINE 9, AS FOLLOWS: 

**** BREAKPOINTED AT P1\10 
> WATCH LOCATOR -> STRINGS 
> CONTINUE 
THE~VALUE OF P1\L0CAT0R -> STR1NG8 HAS BEEN CHANGED AT P1\11 

FROM 'WASHINGT' 

TO •J EFFERSO' 
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ALTERNATIVELY, STRINGS MAY PE WATCHED ANY TIME AFTER ENTRY TO P1 BY 
SPECIFYING A CONSTANT POINTER: 

> WATCH ADDR (LAST NAME) -> STRINGS 

NOTE THAT EVEN IF THE VALUE OF THE LOCATOR IN THE USER PROGRAM 
CHANGES VALUE, THE ADDRESS COMPUTED WHEM THE BASED VARIABLE WAS 
ADDED TO THE WATCH LIST WILL CONTINUE TO BE USED FOR VALUE TRACING. 

tliZ -IHE.^WATCHLIST^_COMMAND 

THE "WATCHLIST" COMMAND (ABBREVIATED "WL") PRINTS THE NAMES OF THE 
VARIABLES CURRENTLY ON THE WATCH LIST. 

FOR EXAMPLE: 
-•' " f - ' — • — " ' ' *~"~~ 

> WATCHLIST 
MAIN\X 
M A IN \ LI S T 
MAIN\TABLE(2,+) 
SUBR1\Y 
SUB'R2\ ARRAY (8) 
FACTORIAL\3\N 

17.3 THE "UNWATCH" COMMAND 

THE "UNWATCH" COMMAND REMOVES ONE OR MORE VARIABLES FROM THE WATCH 
LIST . 

THE FORMAT OF THE COMMAND (ABBREVIATED "UW"> IS: 

UNWATCH <VARIABLE-1> C, <VARIABLE-2> ...] 

WHERE <VARIABLE-N> IS EXPLAINED IN SECTION 9.U 

AS IN THE "WATCH" COMMAND, IF THE PROCEDURE NAME IS OMITTED, THE 
BLOCK CORRESPONDING TO THE CURRENT EVALUATION ENVIRONMENT IS USED. 
THE FULLY QUALIFIED VARIABLE NAMF MAY ALWAYS BE FOUND VIA THE 
"WATCHLIST" COMMAND. 

FOR EXAMPLE, TO REMOVE THF VARIABLES LIST, Y, AND ARRAY(8) FROM THE 
WATCH LIST IN THE EARLIER EXAMPLE, YOU WOULD ENTER: 

> UNWATCH MAINNLIST, SUBR1NY, SUBR2 \ARRAY(8 ) 

IT IS POSSIBLE TO DISCONTINUE VALJE TRACING WITHOUT "UNWATCHING" ALL 
THE VARIABLFS IN THE WATCH LIST BY GIVING THE COMMAND "VTRACE OFF". 
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IF TRACING IS SUBSEQUENTLY RE-ENABLED, BY EITHER THE "WATCH" OR 
"VTRACE ON" COMMAND, THESE VARIABLES WILL AGAIN BE TRACED. 

NOTE THAT THE "UNWATCH" COMMAND DOES NOT DISABLE VALUE TRACING 
UNLESS THE WATCH LIST BECOMES EMPTY. 

17.4 THE "VTRACE" COMMAND 

THE "VTRACE" COMMAND ALLOWS THE USER TO EMABLE OR DISABLE VALUE 
TRACING AT ANY TIME,, WHILE RETAINING THE-VARIABLES IN THE WATCH 
LIST. 

THE FORMAT OF THE COMMAND (ABBREVIATED "VT") IS 

VTRACE ;OM < OFF= 

THE "WATCH" COMMAND IMPLICITLY ENABLES VALUE TRACING IF VALUE 
TRACING IS SUBSEQUENTLY TURNED- OFF USING THE "VTRACE OFF" COMMAND, 
ALL VARIABLES CURRENTLY BEING WATCHED WILL REGAIN IN THE WATCH LIST, 
BUT SAVED VALUES WILL NOT BE UPDATED AND NO MESSAGE WILL BE PRINTED 
WHEN WATCHED VARIABLES CHANGE VALUES. 

IF VALUE TRACING IS RE-ENABLED, EITHER USING THE "VTRACE ON" COWHAND 
OR BY ADDING VARIABLES TO THE WATCH LIST tflTH THE "WATCH" COMMAND, 
ALL SAVED VALUES ARE IMMEDIATELY UPDATED TO CORRESPOND TO ThE 
CURRENT VALUE OF THE VARIABLE, AND VALUE TRACING IS RESUMED. 
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18 PROGRAM TRACING 

TWO DEBUGGER FACILITIES ARE AVAILABLE WHICH ALLOW THE USER TO TRACE 
PROGRAM EXECUTION CONTROL FLOW. THEY ARE: 

'. THE "FNTRY TRACE" FACILITY, WHICH CAUSES A MESSAGE TO BE PRINTED 
EACH TIME A PROCEDURE IS CALLED OR RETURNS, AND 

] THE "STATEMENT TRACE" FACILITY, WHICH CAUSES A MESSAGE TO § T 
PRINTED PRIOR TO THE EXECUTION OF EACH STATEMENT. THE USER MAY 
OPTIONALLY LIMIT STATEMENT TRACE MESSAGES TO BE PRODUCED ON 
LABELLED STATEMENTS ONLY. 

THESE PROGRAM TRACE FACILITIES ARE INDEPENDENT OF ONE ANOTHER AND MAY 
BE ENABLED OR DISABLED AT ANY POINT DURING THE DEBUGGING SESSION. 
FURTHERMORE, USE OF THE TRACE FACILITIES IS APPLICABLE TO THE ENTIRE 
DE3UG6IN6ENVIRONMENT. THE USER CANNOT, STRICTLY SPEAKING, ENABLE 
STATEMENT OR ENTRY/EXIT TRACING FOR ONE PARTICULAR ROUTINE. THIS 
EFFECT CAN BE ACHIEVED USING BREAKPOINTS. THE USER MAY SET A 
BREAKPOINT AT THE ENTRY OF THE PROCEDURE, SPECIFYING AN ACTION LIST 
WHICH CONTAINS THE APPROPRIATE TRACE ENABLE COMMANDS. IN ORDER TO 
CONTINUE PROGRAM EXECUTION, THE TRACE COMMANDS ShOULD BE FOLLOWED BY A 
"CONTINUE" COMMAND. SIMILARLY, TRACING CAN THEN BE DISABLED BY SETTING 

A COR 
CO-1MA 

RESPON 
NDS CO 

DING 
NT A IN 

EXIT BR 
ED WITH 

EAKPOI 
IN AN 

NT WI 
ACTION 

TH THE 
LIST. 

APPROPRIATE TRACE DISA3LE 

18.1 ENTRY TRACING - THE "ETRACE" COMMAND 

THE " E T R A C E " C O M M A N D I S U S E D TO ENABLE OR DISABLE THE ENTRY TRACE 
FACILITY DESCRIBED ABOVF . 

THE FORMAT FOR THE "ETRACE" COMMAND (ABBREVIATED "EI") IS 

ETRACE ;0N < ARCS < 0 F F = 

THE "ON" MODIFIER ENABLES FNTRY TRACING. W-i EN PROGRAM EXECUTION IS 
BEGUN OR RESUMED, THE DEBUGGER WILL CAUSE A MESSAGE TO BE PRINTED AS 
FACH PROCEDURE IS CALLED AND AS EACH PROCEDJRE RETURNS. THE MESSAGE 
IS OF THE FORM: 

**** ENTRY TO <PR06RAM-BLOCK-NAME> 

OR 

**** EXIT FROM <PROGRAM-BLOCK-NAME> 

WHERE <PROGRAM-BLOCK-NAME> IS A PROGRAM BLOCK NAME, AS DESCRIBED IN 
SECTION 9.1. 

IF THE "ARGS" MODIFIER IS SPECIFIED, THE ENTRY AND EXIT TRACE 
MESSAGES ARE GENERATED AS DESCRIBED ABOVE; HOWEVER, IN ADDITION, 
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THE VALUES OF ARGUMENTS PASSED TO THE CALLED ROUTINE ARE PRINTED 
UPON PROCEDURE ENTRY. THE VALUES OF THE ARGUMENTS ARE NOT PRINTED 
ON PROCEDURE EXIT. IN GENERAL, THERE IS NO WAY TO LOCATE THE 
ARGUMENTS PASSED TO A PROCEDURE AFTER THAT PROCEDURE RETURNS (BY THE 
TIME THE DEBUGGER REGAINS CONTROL, THE STACK FRAME HAS ALREADY BEEN 
RELEASED BY THE FIRMWARE PROCEDURE CALL/RETURN MECHANISM). 

FOR EXAMPLE, THE FOLLOWING TEXT MIGHT BE PRINTED UPON THE ENTRY TO 
PL/1 PROCEDURE "GARBLE_ARGS 
CHARACTER STRING ARGUMENT: 

WHICH ACCEPTS A FIXED BINARY AND A 

**** FNTRY TO GARBLE_ARGS 
NUMBER = 200? 
TEXT = *A SPACE ODDITY' 

I F THE "OFF" MODIFIER IS SPECIFIED, THE E^TRY TRACE FACILITY IS 
DISABLED. 

EXAMPLES: 

1) TO ENABLE ENTRY TRACING AND CAUSE THE VALUES OF ARGUMENTS TO 
BE DISPLAYED UPON EACH PROCEDURE ENTRY: 

> ETRACE ARGS 

2) TO DISABLE ENTRY TRACING: 

> FT OFF 

NOTE: THE AMOUNT OF TIME USED TO EXECUTF THE "ETRACE" COMMAND IS 
DIRECTLY DEPENDENT UPON THE SIZE OF THE PROGRAM BEING 
DEBUGGED, SYSTEM LOAD, AND AMOUNT OF REAL MEMORY AVAILABLE. 
EACH USER-OWNED ECB AND STACK FRAME IS MODIFIED TO TRAP ANY 
PROCEDURE CALLS OR RETURNS. THE "ETRACE" COMMAND HAS BEEN 
OBSERVED TO TAKE BETWEEN S-15 (ELAPSED) SECONDS WHEN 
DEBUGGING A LARGE SOFTWARE SYSTEM (192K WORDS OF PROCEDURE 
TEXT IN 250 PL/1 PROCEDURES) ON A LIGHTLY TO MODERATELY 
LOADED PRIME 500 WITH A VERY LARGE AMOUNT OF REAL MEMORY. 

OTHER COMMANDS TO WHICH THIS OBSERVATION APPLIES ARE SO 
NOTED. 

lfei?i_ndI^IMl_iB^£l!i!S^Z_I ME _^S TRACER COWIM) 

THE "STRACE" COMMAND IS USED TO ENABLE OR DISABLE THE STATEMENT 
TRACE FACILITY DESCRIBED EARLIER IN THIS SECTION. 

- PAGE 95 - CHAPTER III 



HIGHER-LEVEL-LANGUAGE DEBUGGER (DBG) PE-T-6UU 

THE FORMAT FOP THE r*STRACE" COMMAND (ABBREVIATED "ST") IS: 

S T R A C E ; F IJ LL < QUIET < OFF 

THE "FULL" MODIFIER DESIGNATES THAT THE DEBUGGER IS TO PRINT A 
MESSAGE PRIOR TO THE EXECUTION OF EACH STATEMENT IN THE PROGRAM. 
THIS MESSAGE IS OF THE FORM: 

**** <STATEMENT-I DENT I FIER> 

WHERE <STATE?4ENT-JDENTIFTER> IS A STATEMENT IDENTIFIER, DESCRIBED IN 
SECTION 9.5. 

THE "QUIET" MODIFIER SPECIFIES THAT A STATEMENT TRACE MESSAGE IS TO" 
BE PRINTED PRIOR TO THE EXECUTION OF EACH LABELLED STATEf'lENT. 

THE "OFF" MODIFIER S T T C T F T T S THAT STATEMENT TRACING Is TO § T 
DISABLED. 

EXAMPLES : 

1) TO ENABLE STATEMENT TRACING" ON ALL STATEMENTS:" 

> STRACE^FULL 

?) TO DISABLE STATEMENT TRACING: 

> ST OFF 

THE NOTE APPEARING EARLIER IN THIS SECTION REGARDING "ETRACE" 
COMMAND EXECUTION SPEED AND CHARACTERISTICS IS ALSO APPLICABLE TO 
THE "STRACE" COHMAND THE ELAPSED TIMES ARE SLIGHTLY LONGER. 
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19 CALLING A USFR PROCEDURE - THE "CALL" COMMAND 

USER FUNCTIONS MAY RE EVALUATED AS PART OF AN EXPRESSION, AS DESCRIBED 
IN SECTION 12.1.?. IN ADDITION, ANY USER SUBROUTINE OR FUNCTION MAY BE 
CALLED FROM DEBUGGER COMMAND LEVEL USING THE "CALL" COWHAND. 

THE FORMAT OF THE "CALL" COMMAND IS: 

CALL <VARIABLE> f(<ARGUM ENT-LI ST>)3 

WHERE: 

<VAR1ABLE> IS A VARIABLE NAME AS DESCRIBED IN SECTION 9.4 WHICH MUST 
BE OF TYPE ENTRY CONSTANT OR ENTRY VARIABLE. THIS CORRESPONDS TO A 
FORTRAN SUBROUTINE/FUNCTION NAME OR VARIABLE DECLARED TO BE 
"EXTERNAL". 

<ARGUMFNT-LIST> IS A LIST OF EXPRESSIONS SUPPLIED AS ARGUMENTS TO 
THE CALLED PROCEDURE. 

WHEN THE "CALL" COMMAND IS GIVEN, EACH ARGUMENT IS EVALUATED, THEN THE 
PROCEDURE IS CALLED BY THE DEBUGGER, WHICH SUPPLIES THE RESULTING 
VALUES AS ARGUMENTS. FOR EXAMPLE: 

> CALL STRSORT (LIST, KEY1 + 2) 

IF THE USER PROCEDURE IS A FUNCTION, THE RETURNED VALUE IS PRINTED ON 
THE USER'S TERMINAL. FOR EXAMPLE: 

> CALL_GETIDX 
RETURNED VALUE: 11 

IF THE USER PROCEDURE IS NOT DECLARED WITHIN THE BLOCK CORRESPONDING TO 
THE EVALUATION ENVIRONMENT POINTER, QUALIFICATION BY A PROGRAM BLOCK 
NAME IS NECESSARY. FOR EXAMPLE 

> CALL PRINTNAMENPRINTNAME (1?) 

EACH "CALL" COMMAND EFFECTIVELY CAUSES NEW INVOCATION OF THE 
DE3UGGER. THE DEBUGGER "CALL" COMMAND PROCESSOR CREATES A 
PR3CEDURE-CALL STACK FRAME, KNOWN AS THE "DEBUGGER CALL FRAME", FROM 
WHICH THE USER PROCEDURE IS CALLED. A STACK TRACEBACK SHOWS THIS 
DEBUGGER-OWNED FRAME: 
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(1:INSERT) > TRACEBACjC"__FRAMES_2__DB6 
CURRENTLY AT INS.ERTN A7-B 
STACK CONTAINS 19 FRAMES 

19: OWNER IS "INSERT". 
CALLED FROM & RETURNS TO DEBUGGER CALL PROCESSOR 

18: DEBUGGER "CALL" FRAME. 
CALLED FROM DEBUGGER, RETURNS TO DEBUGGER 

THIS CALL FRAME IS USED TO STORE DEBUGGER CONTROL INFORMATION 
PERTAINING TO THE PREVIOUS ACTIVATION OF THE DEBUGGER. FOR THIS 
REASON, THE USER PROGRAM MAY NOT EXECUTE A NON-LOCAL GOTO PAST ANY 
DEBUGGER CALL FRAME, EXCEPT BY USING THE DBG "GOTO" COMMAND; SEE 
SECTION 10.3. 

IF EXECUTION IS SUSPENDED DURING THE CALLED USER PROCEDURE, THE 
DEBUGGER PRINTS A PROMPT OF THE FOLLOWING FORM: 

( <CALL-LEVEL> : <PROCEDURE-NAME> ) > 

WHERE: 

<CALL-L£VEL> INDICATES THE LEVEL OF INVOCATION OF DBG. 

<PROCEDURE-NAME> IS THE NAME OF THE CALLED USER PROCEDURE. 

___________ 

> __.___.-.I._-_E.BI_-Z 
> _______I_I_RILIN_\AE.NTRY 
> CALL INSERT (NEWITEM) 

**** BREAKPOINTED AT I N S E R T S ? 
Cl ".INSERT) > CALL RELINK (PTR) 

**** BREAKPOINTED AT ENTRY TO INSERT.REL INK 
(2 : R E LIN K) > 

THE "UNWIND" COMMAND MAY BE USED TO UNWIND THE CALL/RETURN STACK TO THE 
FIRST INVOCATION OF THE DEBUGGER (CALL LEVEL ZERO) AND RELEASE ALL 
USER-OWNED STACK FRAMES; SEE SECTION 10.5. 
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20 MISCELLANEOUS COMMANDS 

2 0.1 SET PRIWOS COMMAND LINE (COMAND - THE "CMDLINE" C0MMAUD 

THE "CMDLINE*' COMMAND CAUSES THE DEBUGGER TO CALL THE PRIMOS 
SUBROUTINE "COMANL" TO READ A LINE INTO THE (STATIC) COMMAND LINE 
PUFFER . 

THE FORMAT OF THF "CMDLINE" COMMAND (ABBREVIATED "CL") IS: 

CMDLINE 

THE USER SHOULD BE CAREFUL NOT TO ENTER THE NAME OF THE COMMAND, 
"SEG", OR "DBG" FOLLOWING THE "CMDLINE" COMMAND. THE FIRST TOKEN 
ENTERED WILL RE THE FIRST READ 3Y THE PROGRAM. 

THE "COMANL" BUFFER IS UNDISTURBED BY DBG. 

E X A M P L E : 

> C M D L I N E 
ENTER COMMAND LINE: 
-FREQ 12 -BRIEF 

20.2 REPEAT COMMAND LINE THE COMMAND 

THE DEBUGGER REPEAT COMMAND ("*'*) IS USED TO EXECUTE THE COMMAND 
LINE EITHER 'FOREVER' (UNTIL AN ERROR O C C U R S ) , OR A SPECIFIC NUMBER 
OF TIMES. 

THE *'*" COMMAND MUST BE THE LAST ON THE COMMAND LINE, SEPARATED FROM 
PRECEDING COMMANDS BY THE SEPARATOR CHARACTER (.INITIALLY " ; " ) . TO 
REPEAT THE COMMAND LINE A SPECIFIC NUMBER OF TIMES, THE REPEAT COUNT 
SHOULD IMMEDIATELY FOLLOW THE "*". TO REPEAT THE COMMAND LINE 
'FOREVER', DON'T SUPPLY A REPEAT COUNT. REPETITION CEASES AMD 
CONTROL IS RETURNED TO THE USER TERMINAL WHEN ANY ERROR IS DETECTED. 
(AN ERROR MESSAGE WILL BE PRINTED.) 

THE GENERIC FORM OF THE "*" COMMAND IS: 

* <VALUE> 

WHERE 

<VALUE> IS A POSITIVE INTEGER VALUE 

PAGE 99 - CHAPTER III 



HISHER-LEVEL-LAN.GUAGE DEBUGGER (DBG) PE-T-600 

IF <VALUE> IS QUITTED,. THE COMMAND LINE IS REPEATED 'FOREVER'; IF 
SUPPLIED, IT IS REPEATED <VALUE> TIMES. 

EXAMPLES: 

1) TO PRINT THE VALUES OF A(I> SQUARED, VARYING " I " F ROM 1 TO 10 
BY 1 , ENTER 

> LET I = 0 

NOTE THAT " I " RUST BE A VARIABLE DEFINED WITHIN THE USER 
P R 0 G R A in . 

2) TO LOCATE ALL OCCURRENCES OF THE CHARACTER "&" IN THE CURRENT 
SOURCE FILE, ENTER 

> SPURCE_I0P 
> ^0L!ECEILOCATE_&2_* 
B O T T O M 

2 0 ^ 3 _ P R l N T _ R E F E R E N C E _ D O C y W E N T A J I O N 

THE " H E L P " COMMAND WAY BE USED TO F IND THE NAME OF THE «>10 S T RECENT 
AND U P - T O - D A T E DBG D O C U M E N T A T I O N . 

THE FORMAT OF THE " H E L P " COMMAND I S : "~ 

HELP 

E X A M P L E : 

> HELP 
FOR H E L P , REFER TO PRIME ENGINEERING T E C H N I C A L DOCUMENT P E - T - 6 0 0 

2 Q i i t _ E X E C U I E _ P R I R 0 S _ C 0 M M A N D _ - _ T H E _ i : i ^ COMMAND 

THE "!" C O P L A N D C A U S E S THE D E B U G G E R TO PASS THE T E X T W H I C H F O L L O W S 
IT TO THE P R I M O S C O M M A N D P R O C E S S O R FOR E X E C U T I O N . 

THE USER M U S T T A K E G R E A T C A R E IN NOT E N T E R I N G A P R I M P S C O M M A N D W H I C H 
WILL C A U S E THE M E M O R Y I M A G E OF THE D E 3 U G G E R OR P R O G R A M B E I N G 
D E B U G G E D TO BE D I S T U R B E D . " R E S T O R E " , " R E S U M E " , AND ALL " C M D N C O " 
C O M M A N D S ARE E X P R E S S L Y P R O H I B I T E D , AS THEf C A U S E I N F O R M A T I O N TO BE 
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LOADED INTO SEGMENT AOOO. (AT PRESENT, THERE IS NO WAY FOR THE 
DEBUGGER TO DISALLOW THESE TYPES OF COMMAMDS.) ANOMALOUS BEHAVIOR 
BY THE DEBUGGER FOLLOWING EXECUTION OF 
INDICATIVE OF MISUSE. 

PRIMOS COMMAND IS 

THE FORMAT OF THF "!" COMMAND IS: 

! <PRJMOS~COMMAND-LINE> 

W H E R E : 

< P R I M O S ~ C O M M A N D - L T N E > IS A P R I M O S C O M M A N D L I N E , TO BE P A S S E D 
V E R B A T I M TO THE P R I M O S C O M M A N D P R O C E S S O R . 

E X A M P L E 

> [ A T T A C H J . P A U L . J O W E S E S Q 

2 0 . 5 E N T E R V P S D - T H E " V P S D " C O M M A N D 

THE " V P S D " C O M M A N D C A U S E S T H E D E B U G G E R TO E M T E R A B U I L T 1 N C O P Y OF 
V P S D , THE 6 4 V M O D E P R I M E S Y M B O L I C D E B U G G E R . 

THE V P S D B A S E R E G I S T E R S AND G E N E R A L M A C H I N E R E G I S T E R S A R E SET UP TO 
TH E I R V A L U E S AT THE TIME DBG WAS R E - E N T E R E D F R O M THE U S E R P R O G R A M . 
A L T H O U G H THE USER M A Y M O D I F Y T H E S E R E G I S T E R S W H I L E W I T H I N V P S D , T H E 
U P D A T E D V A L U E S A R E M O T R E T U R N E D TO DBG A N D T H E R E F O R E N O T P L A C E D IN 
THE R E G I S T E R S E T W H E N P R O G R A M E X E C U T I O N IS C O N T I N U E D . 

TO R E T U R N TO DBG F R O M V P S D , E N T E R THE 
P R O M P T C H A R A C T E R ("$">. 

'Q" CD MM A N D F O L L O W I N G T H E V P S D 

THE USER S H O U L D N O T S E T VPSD B R E A K P O I N T S W H I L E R U N N I N G IN T H E 
D E B U G G E R ; D O I N G SO W I L L C A U S E A N O M A L O U S B E H A V I O R . T H I S R E S T R I C T I O N 
W I L L BE L I F T E D AT S O M E T I M E IN THE F U T U R E . 

THF F O R M A T OF T H E " V P S D " (OR " P S D " ) C O M M A N D I S : 

V P S D 

E X A M P L E 

> V P S D 

$-Q 
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21 COMMAND LINE FDIT FACILITY 

THE COMMAND LINF EDIT FACILITY ALLOWS THE USER TO MODIFY THE CONTENT OF 
BREAKPOINT ACTION LISTS AND TO EDIT AND RESUBMIT THF MOST RECENT 
COI*;AND LINF. 

WHEN THF EDITOR IS INVOKED IT PRINTS THE LINE TO RE EDITED. THIS IS 
THE PREVIOUS COMMAND LINE (FOR THE "RESUBMIT" COMMAND) OR THE 
BREAKPOINT ACTION LIST (FOR "BREAKPOINT - E D I T " ) . THE USER MODIFIES 
THIS LINE BY POSITIONING THE CURSOR UNDER THE CHARACTER OR CHARACTERS 
TO BE AFFECTED AND ENTERING THE APPROPRIATE EDIT COMMANDS. WHEN THE 
USER TYPES THE RETURN KEY, THF LINE IS MODIFIED AS DIRECTFD AND THE 
UPDATED LINE IS PRINTED AT THE TERMINAL. THE USER MAY CONTINUE IN THIS 
FASHION UNTIL THE LINE HAS BEEN MODIFIED AS DESIRFD. WHEN DONE 
EDITING, THE USER TYPES THF 'RETURN! ' 
THE LINE, TO EITHER EXECUTE THE 
LIST. 

KEY, WITH NO 
COMMAND LINF 

EDIT CHARACTERS ON 
OR REPLACE THE ACTION 

THE FOLLOWING EDIT OPERATIONS ARE IMPLEMENTED 

D - DELETE CHARACTER. 

THE CHARACTER UNDER WHICH THE D IS POSITIONED IS DELETED. THE 
LINE IS "SHIFTED" TO THE LEFT TO FILL IN THE VACANT CHARACTER 
POSITION. FURTHER EDIT OPERATIONS ARE ALLOWED FOLLOWING A "D". 
FOR EXAMPLE, 

NOW IS THE TIME FOR ALL GOOD GOOD WOMEN... 
DDDDD DD 

NOW IS THE TIME FOR ALL GOOD MEN... 

F - DEFINE FIRST CHARACTER. 

THE "F" EDIT OPERATION CAUSES THE CHARACTER UNDER WHICH IT IS 
POSITIONED TO BECOME THE FIRST CHARACTER OF THE LINE. THAT IS, 
THE PORTION OF THE LINE APPEARING PRIOR TO THE "F" IS TRUNCATED. 
FURTHER EDIT 
EXAMPLE, 

OPERATIONS ARE ALLOWED FOLLOWING THE FOR 

THESE ARE THE TIMES WHICH TRY MEN'S SOULS.. 

F 

TRY MEN'S SOULS 

L - DEFINE LAST CHARACTER 

THE "L" EDIT OPERATION CAUSES THE CHARACTER UNDER WHICH IT IS 
POSITIONED TO BECOME THE LAST CHARACTER OF THE LINE. THE LINE 
IS TRUNCATED FOLLOWING THIS CHARACTER. FURTHER EDIT OPERATIONS 
ARE PERMITTED FOLLOWING THE "L" COMMAND. FOR EXAMPLE, 
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IF ANYTHING CAN GO WRONG, IT WILL. 

IF ANYTHING CAN GO WRONG, IT WIL 

A - APPEND TEXT TO END OF LINE 

THE "A" COMMAND CAUSES THE TEXT WHICH FOLLOWS TO BE APPENDED AT 
THE END OF THE LINE. ALL FURTHER TEXT ON THE COMMAND LINE IS 
INTERPRETED LITERALLY. FOR EXAMPLE, 

FOUR SCOR 
AE AND SEVEN YEARS 
FOUR SCORE AND SEVEN YEARS 

I - INSERT TEXT. 

THE " I " COMMAND CAUSES THE TEXT WHICH FOLLOWS IT TO BE INSERTED 
INTO THE LINE FOLLOWING THE CHARACTER UNDER WHICH THE " I " IS 
POSITIONED. NO FURTHER EDIT COMMANDS ARE PERMITTED ON THE 
COMMAND LINE FOR EXAMPLE, 

OF THE LINE 
IBEGINNING 
IEGINNING OF THE LINE 

I, MIDDLE 
BEGINNING, MIDDLE OF THE LINE 

I. 
BEG INNING, MIDDLE OF THE LINE. 

OVERLAY TEXT. 

THE " 0 " COMMAND CAUSES THE CHARACTERS WHICH FOLLOW IT TO BE 
OVERLAYED ONTO THE LINE, STARTING AT THE CHARACTER UNDER WHICH 
THE " 0 " APPEARS. NO FURTHER EDIT COMMANDS ARE PERMITTED ON THE 
COMMAND LINE. 

MY KINGDOM FOR A HORSE! 
: DDDOWIFE 

MY WIFE FOR A HORSE! 

euir EDITING. 

THE 'Q COMMAND CAUSES THE EDIT OPFRATION TO BE ABORTED AND DBG 
TO RETURN TO COMMAND LEVEL. IF THE EDITOR WAS INVOKED VIA 
"RESUBMIT", THE COMMAND LINE IS NOT RESUBMITTED; IF INVOKED BY 
THE "-EDIT" ARGUMENT TO THE BREAKPOINT COMMAND, THE ACTION LIST 
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JS NOT UPDATED. FOR EXAMPLE, 

THIS IS NOT A DEBUGGER COMMAND! 
: Q 
> 

THE EDIT COMMANDS MAY RE EITHER UPFER OR LOdER CASE; THEY APPEAR IN 
UPPER CASE HERE SOLELY FOR CLARITY. 

EXAMPLES: 

1) ASSUME THAT THE FOLLOWING COMMAND HAS BEEN ENTERED AT THE 
TERMINAL: 

> CLEAR_$WAIN\6j_BRK_$MAIN \2 D^EJR AC E_gNj_CONT 1NUE 

CLEAR $MAIK»\6 

NO SUCH BREAKPOINT 

SEEING THIS ERROR MESSAGE, THE USER REALIZES THAT THE BREAKPOINT 
IS AT LINE 7, NOT 6; HE ALSO REALIZES THAT ENTRY TRACING SHOULD 
BF TURNED OFF, NOT ON. THE USER THEN ENTERS THE FOLLOWING 
"RESUBMIT" COMMAND: 

> RESUBMIT 
CLEAR $MAIN\6; BRK $MAIN\20; ETRACE ON; CONTINUE 

: 07 
CLEAR $MAIN\7; BRK $MAIN\20; ETRACE ON; CONTINUE 

DDDDIQFF^_ 
CLEAR sWAIM\7;~aRK~?*lAlN\2C;~ETRACE OFF; CONTINUE 

2) CONSIDER THE ACTION LIST DISPLAYED BY THE FOLLOWING 
COMMAND: 

LIST " 

> LISI_30 
TYPE LOCATION 
BRK A\30, COUNT = 0 

[ L E T NA = * C ' ; NB; UCOUNT; tf.'HER: CONTINUED 
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TO REMOVE THE " L E T " COMMAND AND EXECUTE THE "WHERE" COMMAND 
F I R S T S THE USER E N T E R S : 

> PRK 3 0 - E D 
LET NA = ' C ' ; : N B ; : UCOUNT; WHERE; CONTINUE 

: N B ; : UCOUNT; WHERE; CONTINUE 
IW H E ft E ; 

WHERE; : N B ; : UCOUNT; WHERE; CONTINUE 
DDDDDDD 

WHERE; : NB; 7 UCOUNT; CONTINUE 

> LIST 3C 

TYPE LOCATION 
BRK A\3P, COUNT = 0 

CWHERE; : NB; : UCOUNT; CONTINUED 
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12 SOURCE FILE OPERATIONS 

THIS SECTION DESCRIBES THF DBG "SOURCE" FACILITY WHICH ALLOWS THE 
TO PERUSE SOURCE FILES IN THE COURSE OF THE DEBUGGING SESSION. 

USER 

THE SOURCE FILE FACILITY IS INVOKED USING THE "SOURCE" COMMAND. 
FOLLOWING IT, THE USER SPECIFIES ONE OR MORE "ED" (PRIME TEXT EDITOR) 
COMMANDS TO BE EXECUTED . 

ALL "ED" COMMANDS WHICH READ 
IMPLEMENTED. THESE INCLUDE: 

BUT NOT MODIFY THE FILE HAVE BEEN 

TOP - POSITION LINE POINTER TO TOP OF FILE 
BOTTOM - POSITION POINTER TO BOTTOM OF FILE. 
BRIEF - DON'T PRINT TARGET LINES OF FIND, LOCATE, POINT, AND NEXT 

OPERATIONS . 
VERIFY - PRINT TARGET LINES OF FIND, LOCATE, POINT, AND NEXT 

OPERATIONS . 
PRINT - PRINT LINE(S). 
WHERE - PRINT CURRENT LINE NUMBER 
POINT - POSITION TO SPECIFIC LINE. 
NEXT - MOVE LINE POINTER FORWARD OR BACKWARD. 
MODE - SFT EDIT MODE; THE ONLY MODE IMPLEMENTED IS 'NUMBER 

"NNUMBER". 
LOCATE LINE WITH SPECIFIED TEXT STRING. 
LOCATE LINE WITH SPECIFIED TEXT STRING IN A GIVEN COLUMN. 

LOCATE 
FIND 
SYMBOL - SET CHARACTER SYMBOL; 

(SECTION 13.6) . 
PSYMBOL - PRINT CHARACTER SYMBOLS; 

SEE DERJGGER SYMBOL" COMMAND 

SEE DEBUGGER "PSYMBOL" COMMAND 
(SECTION 1 3 . 5 ) . 
REPEAT COMMAND LINE; 
(SECTION 2 0 . 2 ) . 

SEE DEBUGGER 'REPEAT" COMMAND 

THE READER IS REFERRED TO THE APPROPRIATE PRIME DOCUMENTATION FOR 
INFORMATION ON THESE "ED" COMMANDS ("THE NEW USER'S GUIDE TO EDITOR AND 
RUNOFF", FDR31C4). 

IN ADDITION TO THE ABOVF "ED" COMMANDS, THE FOLLOWING HAVE BEEN ADDED 
AS A LOGICAL EXTENSION FOR THE DEBUGGING ENVIRONMENT: 

EX - SET THE SOURCE FILE NAME AND LINE POINTER TO CORRESPOND 
WITH THE STATEMENT OR ENTRY DESCRIBED BY THE. EXECUTION 
ENVIRONMENT POINTER; THEN PRINT THE LINE. THIS IS 
ILLEGAL WHEN THE EXECUTION ENVIRONMENT 
AN EXIT FROM A PROGRAM 3L0C<. 

POINTER DESCRIBES 

NAME SET SOURCE FILE NAME. THE NAME OF THE SOURCE FILE IS SET 
TO THAT WHICH FOLLOWS THIS COMMAND. IT REMAINS SET UNTIL 
EITHER ANOTHFR NAME IS SPECIFIED OR THE USER ISSUES A 
"SOURCE NAME -DEFAULT" COMMAND, AT WHICH TIME THE DEBUGGER 
SWITCHES BACK TO THE "NATURAL" SOURCE FILE. IF THE 
"SOURCE NAME" COMMAND IS ENTERED WITH NO FILENAME 
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FOLLOWING IT, THE NAME OF THE CURRENT SOURCE FILE AND ITS 
DERIVATION (FROM EXECUTION ENVIRONMENT POINTER, EVALUATION 
ENVIRONMENT POINTER, OR EXPLICITLY 
IS PRINTED. THE RULES FOR DERIVING 
ARF DESCRI9FD BELOW. 

SPECIFIED 
THE SOURCE 

Y THE 
FILE 

USER) 
NAME 

WHEN THE "SOURCE" COMMAND APPEARS ON A COMMAND LINE, ALL COMMANDS WHICH 
FOLLOW IT (INCLUDING THOSE PRECEDED BY THE SEPARATOR CHARACTER) ARE 
INTERPRETED SY DBG AS SOURCE COMMANDS. IN ORDER TO SUPPLY FURTHER 
DEBUGGER (AS OPPOSED TO "SOURCE") COMMANDS ON THE SAME COMMAND LINE, 
ENTER TWO ADJACENT SEPARATOR CHARACTERS. 

THE DEBUGGER SFLECTS THE FILE TO BE OPERATED UPON BY "SOURCE" COMMANDS 
USING THE FOLLOWING RULES: 

1) WHEN THE DEBUGGER IS ENTERED FROM PRIMOS COMMAND LEVEL, THE 
SOURCE FILE IS THAT WHICH CONTAINS THE MAIN PROGRAM. 
POINTER IS POSITIONED TO THE FIRST LINE IN THE PROGRAM 

THE LINE 

2) WHEN THE DEBUGGER IS RE-ENTERED FROM THE USER PROGRAM AS A RESULT 
OF A BREAKPOINT OR CONDITION, THE SOURCE FILE NAME IS SET TO THAT 
CONTAINING THF PROGRAM BLOCK REPRESENTED BY THE EXECUTION 
ENVIRONMENT POINTER. THE 
STATEMENT (IF A STATEMENT 
BLOCK (IF AN ENTRY TO A 

LINE NUMBER IS THAT OF THE BREAKPOINTED 
BREAKPOINT), FIRST LINE IN THE PROGRAM 
PROGRAM BLOCK), OR NEXT STATEMENT TO BE 

EXECUTED (IF EXITING FROM A 
STATFMENT WHICH CAUSED THE 
CAUSED DBG REENTRY. 

PROGRAM BLOCK). IT IS SET TO THE 
CONDITION TO BE RAISED IF A CONDITION 

3) WHEN THE USER EXECUTES AN "ENVIRONMENT" COMMAND, THE SOURCE FILE 
IS SET TO THAT WHICH CONTAINS THE PROGRAM BLOCK DESCRIBED BY THE 
NEW EVALUATION 
THE FIRST LINE 

ENVIRONMENT POINTER. 
IN THE PROGRAM BLOCK 

THE LINE NUMBER IS SET TO 

4) WHEN THE "SOURCE EX" COMMAND IS EXECUTED, THE SOURCE FILE NAME IS 
SET TO CORRESPOND TO THE EXECUTION ENVIRONMENT POINTER. THE LINE 
NUMBER IS SET AS DESCRIBED IN RULE ?, AJ30VE. 

THE GENERIC FORM OF THE "SOURCE" COMMAND IS: 

SOURCE <SOURCE-COMMAND> [<ARGUMENT>3 

WHERE: 

<SOURCE-COMMAND> IS ONE OF THE "ED" (TEXT EDITOR) COMMANDS OR 
EXTENSION TO THESE COMMANDS, AS DESCRIBED A30VE. 

A DBG 

<ARGUMENT> IS AN OPTIONAL COM1AMD ARGUMENT. THE TYPE OF THIS OBJECT 
(TEXT STRING, FILENAME, LINE NUMBER, ETC.) IS DEPENDENT UPON THE 
PARTICULAR SOURCE COMMAND. 
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EXAMPLES: 

1) TO POSITION TO THE TOP LINE IN THE FILE AND PRINT THE FIRST 23 
LINES, ENTER 

> SOURCE_XOP2_PBlbiI-^I 

2 ) TO P R I N T THE C U R R E N T SOURCE F I L E N A M E , EMTER 

> SOURCE_NAWE 
SOURCE FILE IS "PZE_TEST", BASED ON EVALUATION ENVIRONMENT 

3) TO PRINT THE CURRENT LINE POINTER IN THE SOURCE FILE, THEN THE 
DBG EXECUTION ENVIRONMENT POINTER, ENTER 

> SQURCE_WHERE2i_WHERE 
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23 PROGRAM COMPILATION MODES 

THIS SECTION DESCRIBES THE THREE MODES IN WHICH PROGRAMS MAY BE 
COMPILED WITH THE REVISION 17 (AND LATER) FORTRAN AND PL/1 COMPILERS. 

23.1 "DEBUG" MODE - PRODUCE FULL DEBUGGER INFORMATION 

1HE "DEBUG" COMPILATION MODE CAUSES THE COMPILER TO PRODUCE SYMBOL 
AND STATEMENT INFORMATION FOR THE DEBUGGER. 

THE USER MAY SET BREAKPOINTS AT ANY STATEMENT IN, ENTRY TO OR EXIT 
FROM A PROGRAM COMPILED IN "DEBUG" MODE. ALL SYMBOLS DECLARED 
WITHIN THE PROGRAM MAY BE REFERENCED BY THE DBG USER. 

PROGRAMS COMPILED IN "DEBUG" "tODE ARE NON-OPTI MI Z ABL E . THE AMOUNT 
OF SPACE OCCUPIED BY THE PROCEDURE TEXT OF "DEBUG" MODE PROGRAMS IS 
10-20% LARGER THAN THAT OCCUPIED BY "PRODUCTION" OR "NODEBUG" MODE 
PROGRAMS. FURTHERMORE, THE AMOUNT OF SPACE OCCUPIED BY THE LINK 
FRAME FOR EACH "DEBUG" MODE PROGRAM INCREASES 2 WORDS FOR EACH 
COMMON BLOCK (EXTERNAL STATIC VARIABLE) AND FXTERNAL ENTRY DECLARED. 

THE COMMAND LINE OPTION TO SPECIFY "DEBUG" vlODE IS "-DEBUG". 

23.2 "PRODUCTION" MODE - PRODUCE LIMITED DEBUGGER INFORMATION 

"PRODUCTION" MODE IS THE HYBRID OF "DE3UG" AND "NODEBUG" MODES. 
INFORMATION APOUT EACH PROGRAM BLOCK AND SYMBOL IS PRODUCED BY THE 
COMPILER, BUT NO STATFMENT INFORMATION IS PRODUCED. 

THE USER MAY PLACE BREAKPOINTS AT THE ENTRY TO AND EXIT FROM 
PROGRAMS (INCLUDING ALTERNATE ENTRIES), BUT MAY NOT BREAKPOINT AT 
INDIVIDUAL STATEMENTS. PROGRAM LOCATIONS ARE IDENTIFIED BY DBG TO 
THE USER BY PROGRAM RLOCK NAME PLUS NUMERICAL OFFSET, EXPRESSED IN 
OCTAL. (RECALL THAT NO STATEMENT INFORMATION IS PRODUCED BY THE 
COMPILERS.) 

CODE PRODUCED DURING A PRODUCTION MODE COMPILATION IS OPTIMIZABLE. 
UNLIKE "DEBUG" MODE, NO EXTRA AMOUNT OF SPACE IS USURPED BY THE 
PROCEDURE TEXT, HOWEVER THE AMOUNT OF SPACE USED IN THE LINKAGE 
FRAME INCREASES 2 WORDS FOR EACH COMMON BLOCK (EXTERNAL STATIC 
VARIABLE) AND FXTERNAL ENTRY DECLARED. 

THE COMMAND LINE OPTION TO SPECIFY A "PRODUCTION" MODE COMPILATION 
IS "-PROD". 

PRODUCTION MODE IS INCLUDED TO PROVIDE AN T¥TERFACtT BETWFEN DBG AND 
COMPILER-OPTIMIZED PROGRAMS. AS SOME C0MS1DER THAT VERY LARGE 
PROGRAMS ARE NEVER 'FULLY' DEBUGGED, THE IMPLEMENTORS FELT IT 
UNREASONABLE TO REQUIRE THAT PROGRAMS BE COMPILED IN "DEBUG" 
(NON-OPTIMIZED) MODE TO BE USED wITH DBG. HOWEVER, IT IS SUGGESTED 
THAT, IN ORDER TO TAKE ADVANTAGE OF ALL OF THE FEATURES OFFERED BY 
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DBG, ALL INITIAL DEBUGGING TAKE PLACE USING THE "DEBUG" COMPILATION 
MODE . 

23.3 "NODEBUG" MODE - PRODUCE NO D FBUGGER._ IN FO RM ATI ON 

THE "NODEBUG" COMPILATION MODE CAUSES THE COMPILER TO OUTPUT NO 
SYMBOL AND STATEMENT INFORMATION FOR LATER DIGESTION BY DBG. 
PROGRAMS COMPILED IN THIS MODE WILL NOT BE RECOGNIZED BY THE 
DEBUGGER, IN THAT NO STATEMENT, ENTRY, 0? EXIT BREAKPOINTS MAY BE 
SET, NOR MAY ANY VARIABLES BE REFERENCED. THE ONLY MEANS THE 
DEBUGGER HAS OF IDENTIFYING A PROGRAM COMPILED IN "NODEBUG" MODE TO 
THE USER (IN A TRACEBACK LISTING, FOR EXAMPLE) IS USING SEGMENT AND 
WORD MEMORY ADDRESSES. 

PROGRAMS COMPILED IN "NODEBUG 
COMPILER . 

MODE MAY BE OPTIMIZED BY THE 

THE COMMAND LINE OPTION TO SPECIFY "NODEBUG" MODE TO THE COMPILERS 
IS "-NODEBUG". 
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2 4 COMMAND SUMMARY 

THIS SECTION SUMMARIZES BY CLASS ALL D8G COMMANDS AMD OPTIONS DESCRIBED 
IN THIS DOCUMENT. 

24.1 DBG INVOCATION OPTIONS 

DOG INVOCATION OPTIONS ARE DESCRIBED IN SECTION 7. THE OPTIONS 
WHICH ARE STARRED ("*") BELOW ARE THE DEFAULTS. 

COMINPUT 
NO COMINPUT 

ACCEPT INPUT FROM "COMINPUT" FILE 
DISALLOW INPUT FROM " CO 1*1 NPUT" FILE (*) 

F U L L _ I NI TI A L I Z E 
QUICK INITIALIZE 

PERFORM FULL INITIALIZATION 
PERFORM QUICK (PARTIAL) INITIALIZATION (*) 

POSTMORTEM 

VERIFY P R0 C 

ENTER DBG FOLLOWING PROGRAM ERROR 

VERIFY PROCEDURE TEXT (*) 
•NO_VERIFY_PROC 

VERIFY SYMBOLS 

SUPPRESS PROCEDURE TEXT VERIFICATION 

VERIFY EXTERNAL SYMBOL DECLARATIONS (*) 
-NO VERIFY SYMBOLS SUPPRESS EXTERNAL SYMBOL VERIFICATION 

24.2 PROGRAM CONTROL COMMANDS 

THE FOLLOWING COMMANDS ARE DESCRIBED IN SECTION 10 

. RESTART C<:STEP-C0MMAND>3 

RESTART PROGRAM EXECUTION 

CONTINUE < PROCEED 

C 0 NTINU E PROGRAM 
POINTER) 

EXECUTION (FROM EXECUTION ENVIRONMENT 

GOTO r<PR06RAM-8L0CK-NAME> \ [<ACTIV AT 10U-NUMBER> \33 
< S T A T E MEN T-ID E N TIFIE R > 

TRANSFER PROGRAM CONTROL TO SPECIFIED STATEMENT UPON 
CONTINUATION OR SINGLE STEP (SET EXECUTION ENVIRONMENT 
POINTER) 

MAIN C < P R 0 G R A M-B L 0 C K-N A M E > 3 

DEFINE OR DISPLAY MA IN PROGRAM 
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UNWIND 

UNWIND DEBUGGER STACK TO INVOCATION 0 

2^ i3_BREAKpgiNT_AND_IRACEPOINT_RELATED_C 

THIS SECTION SUMMARIZES THE BREAKPOINT AND TRACEPOINT RELATED 
COMMANDS DESCRIBED FULLY IN SECTION 11. 

. BREAKPOINT [<BREAKPOINT-IDENTIFIER>3 C<ACTIQN-LIST>3 
[-AFTER <VALUE>3 [-BEFORE <VALUE>3 [-EVERY <VALUE>3 
[-COUNT <VALUE>3 [-IGNORE < -NIGNOR-bD [-EDIT3 

SET OR MODIFY BREAKPOINT AT SPECIFIED LOCATION 

-AFTER BREAK WHEN COUNTER EXCEEDS <VALUE> 
•BEFORE BREAK WHEN COUNTER IS LESS THAN <VALUE> 
•EVERY BREAK EVERY <VALUE> TIMES THROUGH BREAKPOINT 
COUNT SET BREAKPOINT COUNTER 
IGNORE NEVER BREAK AT THIS 

BREAKPOINT INFORMATION 
NIGNORF. ALLOW BREAKPOINTS AT 

LOCATION, BUT 

THIS STATEMENT 

RETAIN 

(UNDOES 

EDIT 
"-IGNORE") 
EDIT BREAKPOINT ACTION LIST 

TRACEPOINT [<BREAKPOI NT-ID ENTIFI ER>] [-AFTER <VALUE>3 
[-BEFORE <VALUE>3 [-EVERY <\/ALUE>3 [-COUNT <VALUE>3 
[-IGNORE < -NIGNORE3 

SET TRACEPOINT -- (SEE ABOVE FOR ARGUMENT INFORMATION) 

CLEAR [<BREAKPOINT-I l)ENTIFIER>3 

CLEAR BREAKPOINT OR TRACEPOINT 

CLEARALL [<FROGRAM-BLOCK-NAMF>3 [-DESCEND3 
[-BREAKPOINTS < -TRACEPOINTS3 

CLEAR ALL BREAKPOINTS AND/OR TRACEPOINTS, EITHER THROUGHOUT 
THE PROGRAM OR CONTAINED WITHIN A SPECIFIED PROGRAM BLOCK 

LIST [<BRE:AKPOINT-IDEMTI FIER>3 

LIST A BREAKPOINT OR TRACEPOINT AND ITS ATTRIBUTES 
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LISTALL C<PROGRAM-BLOCK-NAME>D ODESCEMD3 
[-BREAKPOINTS < -TKA CFPOINTS 1 

LIST ALL BREAKPOINTS AND/OR TRACEPOI NTS, EITHER THROUGHOUT THE 
PROGRAM OR CONTAINED WITHIN A SPECIFIED PROGRAM BLOCK 

^^^^_EXPnESSION_EVALyAIigN_COMWANDS 

THIS SECTION SUMMARIZES THE COMMANDS RELATED TO EXPRESSION 
EVALUATION AS DESCRIBED IN SECTION 12. 

. : r<PIODIFIF R> C, <MO-OIfl ER>33 <EXPRESSION> 

EVALUATE EXPRESSION OR SIMPLE VARIABLE WHERE EACH <MODIFIER> 
IS A LANGUAGE NAME OR PRINT MODE: 

<LAN6(JAGE-NANE> :: = PL1 < FORTRAN < COBOL 

<PRINT-MODE> = ASCII < BIT < DECIMAL < 
EBCDIC < FLOAT < HEX < OCTAL 

LANGUAGE L" PL1 < FORTRAN < COBOL 1 

DEFINE OR DISPLAY LANGUAGE OF EVALUATION 

PMODE <PRINT-WO&F> <VARIABLE> t , <VARIABLE> ... 1 

DEFINE PRINT MODE OF VARIABLE (S); <P'RI NT-MOD E > HAY BE ONE OF 
THE FOLLOWING: 

ASCII < BIT < DECIMAL < EBCDIC < FLOAT < HEX < OCTAL 

TYPE <EXPRESSION> 

DISPLAY DATA TYPE AND ATTRIBUTES OF EXPRESSION OR SIMPLE 
VARIABLE 

LET <VARIABLE> <EXPRESSION> 

ASSIGN VALUE OF <EXPRESSION> TO <VARIABLE> 
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ARGUMENTS C <PRO GR AM-L'LO CK-M AVj E> C\ <ACTI VAT ION-NUMBER> 3 < 
<ALTFRNATE-ENTRY-IDE NT IF IER> 3 

PRINT VALUES OF ARGUMENTS TO THE SPECIFIED PROGRAM BLOCK OR 
ALTERNATE ENTRY, OR TO THE PROGRAM 3 LOCK DESCRIBED BY THE 
EVALUATION ENVIRONMENT POINTER 

24.5_DEByGGER_C0NTRgL_£0MMANDS 

THE FOLLOWING DEBUGGER CONTROL COMMANDS ARE FULLY DESCRIBED IN 
S EX T 10 N 1 3:. 

. ENVIRONMENT [<PR0GRAM-RLPCK-NAME> I \ <ACTIV AT I ON-NUMBEP>]] < 
L-POPU 

SET EVALUATION ENVIRONMENT TO EITHER SPECIFIED NAME (AND 
ACTIVATION) OP. TO TOP PROGRAM BLOCK ON EVALUATION ENVIRONMENT 
S TACK 

. ENVLIST 

LIST CONTENTS OF EVALUATION ENVIRONMENT STACK 

. IF' <EXPRESSION> <ACTION-LIST> [ELSE <ACTION-LIST>D 

EXECUTE COMMANDS IN FIRST ACTION LIST IF CONDITION YIELDS 
TRUE, ELSE EXECUTE COMMANDS IN SECOND ("ELSE") ACTION LIST, IF 
PRFSENT 

. ACTIONLIST /SUPPRESS < PRINT= 

CAUSE OUTFUT OF ACTION LIST TO TERMINAL TO RE. E NAB LE D AD IS A BL E D 
WHEN ACTION LIST IS EXECUTED 

PSYMBOL 

PRINT SPECIAL SYMBOLS 

SYMBOL <SYMBOL-NAME> <CMARACTER-VALUE> 

SET VALUE OF DBG CHARACTER SYMBOL 

RESUBMIT 

EDIT AND RESUBMIT LAST COMMAND LINE FOR EXECUTION 
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?4„6 INFORMATION REQUEST COMMANDS 

THE FOLLOWING INFORMATION REQUEST COMMANDS ARE FULLY DESCRIBED IN 
SECTION 14. 

. WHERE [<SEGMENT~NUMBER> 7 <WOR D-NUMB ER >J 

PRINT VALUE OF EXECUTION ENVIRONMENT POINTER OR PROGRAM 
LOCATION OF GIVEN SEGMENT AND tfORD MEMORY ADDRESS 

. SEGMENTS 

PRINT LIST OF IN-USE SEGMENTS 

. INFO ; < P R O G R A M - B L O C K - N A ; V 1 E > \ < <ALTERMATE-ENTRY-IDENTIFIER> < 
<STATEMENT-IDENT1FIER>= 

PRINT ORG INFORMATION FOR GIVEN STATEMENT, PROGRAM BLOCK, OR 
ALTERNATE ENTRY 

. STATUS 

PRINT GENERAL DEBUGGER / USER PROGRAM STATUS 

2^-Z_ERQCCDURE_CALL_/_REIURN_ST£CK_IRACE 

THIS SECTION SUMMARIZES THE INFORMATION PRESENTED IN SECTION 15. 

. TRACE6ACK C-FRAMES <VALUE> f-LEAST_RECENT 11 ["-FROM <VALUE>3 

C-TO <VALUE>3 [-REVERSED C-DB63 L-QNUNITS3 

C-ADDRESSESD 

PRINT STACK TRACE 

-FRAMES LIMIT LISTING TO <VALUE> FRAMES 

-LEAST RECENT PRINT LEAST RECENT <VALUE> FRAMES -FROM 
-TO 
-REVERSE 

START TRACEBACK FRO''! FRAME <VALUE> 
COMPLETE TRACEBACK AFTER FRAME <VALUE> 
PRINT LISTING IN REVERSE ORDER 

-DBG LIST DBG FRAMES IN EXPANDED FORM 
-ONUNITS LIST ON-lMIT INFORMATION IN EACH FRAME 
-ADDRESSES PRINT SEGMENT/WORD ADDRESSES 
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24*8 SINGLE STEP FACILITY 

THIS SECTION SUMMARIZES THE COrt^iANDS PRESENTED IN SECTION' 16 

. STEP [<VALUE>1 

SINGLE STEP, ACROSS PROCEDURE CALLS, <VALUE> STATEMENTS 
(ASSURED 1 IF OMITTED) 

STEP IN [<VALUE>3 

SINGLE STEP, INTO CALLED PROCEDURES, <VALUE> STATEMENTS 
(ASSUMED 1 IF OMITTED) 

. IN 

CONTINUE EXECUTION; STOP FOLLOWING NEXT PROCEDURE CALL 

. OUT 

~ CONTINUE EXECUTION; STOP FOLLOWING NEXT PROCEDURE RETURN 

24.9_VALUE_TRACING 

THIS SECTION SUMMARIZES THE COMMANDS DESCRIBED IN SECTION 17. 

. WATCH <VAR1ABLE> C, <VARIABLE>. . . 3 

ADD VARIABLE(S) TO THE WATCH LIST 

WATCMLIST 

P R I N T NAMES OF V A R I A B L E S I N WATCH L I S T 

UNWATCH < V A R I A B L E > C, < VARI AB LE > . . . 'J 

REMOVE V A R I A B L E ( S ) FROM THE WATCH L I S T 

V TRACE ;ON < OFF = 

ENABLE / DISABLE VALUE TRACING (LEAVES WATCH LIST UNDISTURBED) 
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24.10 PROGRAM TRACING 

THIS SECTION SUMMARIZES THE COMMANDS DESCRIBED IN SECTION 18. 

. ETRACE ;OiM < ARGS < OFF= _____ 

ENABLE/DISABLE ENTRY AND EXIT TRACING 

ON ENABLE TRACING 
ARGS ENABLE TRACING; PRINT ARGUMENTS ON ENTRY 
OFF DISABLE TRACING 

STRACE ;FULL < QUIET < OFF 

ENABLE/DISABLE STATEMENT TRACING 

FULL ENABLE TRACING ON ALL STATEMENTS 
GUIFT ENABLE TRACING ON LABELLED STATEMENTS ONLY 
OFF DISABLE TRACING 

24.11 THE "CALL" COMMAND 

THE "CALL" COMMAND IS FULLY DESCRIBED IN SECTION 19 

. CALL <VARIABLE> I (ARGUMENT-LI ST)] 

CALL USER PROCEDURF FROM DEBUGGER COMMAND LE^/EL WITH SUPPLIED 
ARGUMENT LIST, IF ANY 

?£-12 J1ISCELLANEQUS_COMMANDS 

THE FOLLOWING COMMANDS ARE DESCRIBED IN SECTION 20 

CHOLINE 

INVOKE PRIMOS SUBROUTINE 
COMMAND LINE BUFFER. 

COMAUL" TO READ A LINE INTO THE 

* r.<VALUE>] 

REPEAT COMMAND LINE EITHER <VALUE> TIMES, OR "FOREVER" IF 
<VALUE> IS OMITTED 

HELP 

PRINT NAME OF MOST UP-TO-DATE DBG DOCUMENTATION. 
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. ! <PRIMOS-COMP!AND-LINF> 

EXECUTE PRIMOS COMMAND LINE FROM DEBUGGER COMMAND LEVEL 

. V-PS'D 
INVOKE 64V MODE PRIME SYMBOLIC DEBUGGER 

24.13 EDIT FACILITY 

THIS SECTION SUMMARIZES THE EDIT FACILITY SUB-COMMANDS USED BY THE 
"RESUBMIT" km "BREAKPOINT -FDIT" COMMANDS, AS DESCRIBED IN SECTION 
21 . 

DELETE CHARACTER 
SPECIFY FIRST CHARACTER 

L SPECIFY LAST CHARACTER 
A <TEXT> APPEND TEXT TO END OF LINE 
I <TEXT> INSERT TEXT FOLLOWING CHARACTER UNDER WHICI I" IS 

POSITIONED 
0 <TEXT> OVERLAY TEXT BEGINNING WITH CHARACTER UNDER WHICH "O1 

IS POSITIONED 
RETURN TO DBG COMMAND LEVEL 

24^i4_THE_^SOyRCE^_COMMAND 

THIS SECTION SUMMARIZES THE DEBUGGER'S "SOURCE" COMMAND,, FULLY 
DESCRIBED IN SECTION 22. 

SOURCE <SOURCE-COM.MAND> C<A RGUM ENT>.1 

EXECUTE ONE OF THE FOLLOWING "ED" COMMANDS: 

TOP 
BOTTOM 
BRIEF 
VERIFY 
PRINT 
W H ERE 

NEXT 
MODE 
LOCATE 
FIND 
SYMBOL 
PSYMBOL 

POINT * 

OP ONE OF THE FOLLOWING DBG "SOURCE" SUB-COMMANDS: 

EX SET SOURCE FILE NAME AND LINE POINTER TO CORRESPOND 
TO EXECUTION ENVIRONMENT POINTER 

NAME r_<TREE-NAME> < -DEFAULT} 
SET SOURCE FILE NAME TO <TREE-NAME>, OR RETURN TO 
"DEFAULT" SOURCE FILE NAME, OR PRINT NAME OF CURRENT 
SOURCE FILE IF NO ARGUMENT 
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25 DEBUGGING TECHNIQUES USING DBG 

THIS SECTION SUGGESTS SOME DEBUGGING TECHNIQUES WHICH WAY BE APPLIED 
USING THE HIGHER-LFVEL-LANGUAGE DEBUGGER. IT IS BY NO WEANS INTENDED 
TO BE COMPLETE, BUT RATHER, TO DESCRIBE THE SYMPTOMS OF SOME OF THE 
WORE COMMON PROGRAMMING ERRORS AND TO SUGGEST WAYS OF ZEROING IN ON THE 
CAJSES. REMEMBER THAT DEBUGGING TECHNIQUES ARE, FOR THE MOST HART, A 
PERSONAL SKILL ACQUIRED ONLY THROUGH EXPERIENCE AND UNTOLD AMOUNTS OF 
FRUSTRATION. 

IT IS ASSUMED THAT YOU, THE PROGRAMMER, HAVE A GOOD IDEA OF (1) WHAT 
YOJR PROGRAM IS SUPPOSED TO DO, 
STRUCTURES WHICH YOUR PROGRAM USES. 

AND (?) THE ALGORITHMS AND DATA 

WE ASSUME THAT YOUR PROGRAM HAS BEEN COMPILED AND LOADED WITH NO 
ERRORS. (IF NOT, REFER TO THE APPROPRIATE PRIME DOCUMENTATION FOR AN 
INTERPRETATION OF THE COMPILER/LOADER FRROP DIAGNOSTICS; YOU SHOULD 
NOT ATTEMPT TO EXECUTE A PROGRAM WHICH HAS NOT BEEN COMPILED OR LOADED 
SUCCESSFULLY.) WHEN YOU EXECUTE THE PROGRAM, IT WILL EXHIBIT ONE OF 
THE FOLLOWING FOUR CHARACTERISTICS: 

(1) IT WILL RUN UNTIL COMPLETION AND PRODUCE CORRECT RESULTS. 

(2) IT WILL RUN UNTIL COMPLETION AND PRODUCE INCORRECT RESULTS OR NO 
RFSULTS AT ALL. 

(3) IT WILL TERMINATE ABNORMALLY, PRINTINS AN ERROR DIAGNOSTIC AND 
RETURNING TO PRIMOS COMMAND LEVEL. 

(4) IT WILL NOT TERMINATE. 

25.1 CASE 1 - PROGRAM COMPLETES SUCCESSFULLY 

SHOULD CASE 1 APPLY, IT IS ASSUMED THAT THE USER WISHES TO USE DBG 
TO LOOK AT THE FINAL STATE OF THE STATIC VARIABLES DECLARED WITHIN 
THE PROGRAM. IF THIS IS THE CASE, FIRST EXECUTE THE PROGRAM USING 
DBG (SEE SECTIONS 7 AND 1 0 ) . WHEN A MESSAGE APPEARS INDICATING THAT 
PROGRAM EXECUTION HAS COMPLETED, THE USER MAY INSPECT 
PROGRAM-DEFINED DATA USING THE ": " (EVALUATE) COMMAND DEFINED IN 
SECTION 12. (THIS MESSAGE WILL BE "PROGRAM EXECUTION COMPLETE" IF 
THE MAIN PROGRAM RETURNS, "PROGRAM EXIT FROM <STATEMENT-ID>" IF A 
PROGRAM BLOCK CALLS "EXIT", OR "PROGRAM STOP AT <STATEKE NT-ID>" IF A 
STOP" STATEMENT IS EXECUTED.) 

I5ii_£ASE_2_ I_PRg6RAM_COMPLETES £_PRODy 

IF CASE 2 APPLIES, THE USER MIGHT ATTEMPT TO LOCATE THE PROBLEM BY 
TRACING PROGRAM EXECUTION AND DATA COMPUTATION. 

IF IT IS OBVIOUS TO THE PROGRAMMER THAT THE ERROR LIES WITHIN ONE OR 
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A FEW STATEMENTS, SETTING BREAKPOINTS AND MONITORING THE VALUES OF 
VARIABLES WILL PROBABLY IDtNTIFY THE SOURCE OF THE PROBLEM QUITE 

READILY. 

IF. ON THE OTHER HAND, THE USER IS STYMIED AS TO WHERE TO BEGIN 
LOOKING FOR THE PROBLEM, A DIFFERENT TACK IS IN ORDER. OUR FAVORITE 
DEBUGGING TECHNIQUE IS BASED LOOSELY UPON A SIMPLE BINARY SEARCH 
ALGORITHM. BREAKPOINTS AND TRACEPOINTS ARE SET SPARSELY THROUGHOUT 
THE PROGRAM IN AN ATTEMPT TO FIND THE FIRST INDICATION THAT THINGS 
APE AWRY. WHEN THIS OCCURS, THE "PROBLEM AREA" IS MORE DENSELY 
POPULATED WITH BREAKPOINTS UNTIL THE USER FINALLY ZEROES IN ON THE 
PROBLEM. MORE PRECISELY, THE METHOD IS: 

(1) DETERMINE BY DEDUCTION, IF POSSIBLE, THE SECTION OF THE 
PROGRAM IN WHICH THE PROBLEM EXISTS. IF UNABLE TO LOCALIZE 
THE PROBLEM, THF ENTIRE PROGRAM IS CONSIDERED "SUSPECT". 

(2) "CHOOSE NO MORE THAN 8 "KEY" LOCATIONS W T T H I N THE 
CODE AND PLACE A BREAKPOINT OR TRACEPOINT AT 
LOCATIONS ARE STATEMENTS, ENTRIES, AMD EXITS AT 

SUSPECTED 
EACH. KEY 
WHICH THE 

USER MAY DETECT CORRECT OR INCORRECT PROGRAM OPERATION BY 

(A) INSPECTING THE VALUES OF VARIABLES, OR 

(B) SIMPLY KNOWING THAT PROGRAM CONTROL HAS ARRIVED THERE 

(3) WHEN THE PROGRAM ENCOUNTERS COR FAILS TO ENCOUNTER) A KEY 
LOCATION AND THE USER DETECTS SOMETHING AMISS, THE SIZE AND 
LOCATION OF THE SUSPECTED CODE 
STEPS ? AND 3 HAY BE REPEATED 
BUT A FEW STATEMENTS, AT WHICH 

CAN BE MODIFIED APPROPRIATELY. 
UNTIL THE SUSPECTED CODE SPANS 
TIME THE SIMPLER TECHNIQUE 

DESCRIBED ABOVE MAY BE EMPLOYED 

25.3 CASE 3 - PROGRAM ABNORMALLY TERMINATES 

IF THE PROGRAM TERMINATES ABNORMALLY, THE USER MAY RE-EXECUTE THE 
PROGRAM USING DBG (SEE SECTIONS 7 AND 1 0 ) . WHEN THE ERROR CONDITION 
WHICH CAUSED TERMINATION IS RAISED, THE DEBUGGER REGAINS CONTROL AND 
RETURNS TO COMMAND 
COMMAND, THE USER 
ERROR OCCURRED. 

LEVEL. THROUGH THE JSE OF THE "TRACEBACK" 
MAY DETERMINE THE PROGRAM LOCATION AT WHICH THE 

IF THE USER IS UNARLF TO DETERMINE THE CAUSE OF THE ERROR BY LOOKING 
AT THE SOURCE CODE FOR THE STATEMENT, THE CONDITION NAME MAY PROVIDE 
SOME ADDITIONAL INFORMATION. 

IF THE ERROR IS THE RESULT OF AN ACCESS VIOLATION (CONDITION 
"ACCESS_VI0LAT10N$"), ILLEGAL SEGMENT REFERENCE ("ILLEGAL SEGNOS"), 
POINTER FAULT ("POI NTER_FAULTS"), OR ILLEGAL PAGE REFERENCE 
("OUT_OF_BOUNDS$"), THE PROGRAM WAS PROBABLY ATTEMPTING TO 
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REFERENCE THROUGH A POINTER, LABEL, OR ENTRY VARIABLE WHICH 
CONTAINS GARBAGE (I.E. HAS NOT 3EEN INITIALIZED), 

REFERENCE A SUBROUTINE ARGUMENT WHICH HAS NOT BEEN SUPPLIED 
BY THE CALLER, 

CALL A PROCEDURE WHICH HAS NOT BEEN LOADED, OR 

REFERENCE AN EXTERNAL SYMBOL WHICH HAS NOT BEEN DEFINED. 

AN ERROR OF THE TYPE DESCRIBED ABOVE MAY ALSO BE THE INDIRECT RESULT 
OF REFERENCES TO OUT OF BOUNDS ARRAY ELEMENTS. (IF THIS IS SUSPECT 
AND THE COMPILER HAS THE CAPABILITY TO GENERATE CODE TO CHECK FOR 
OUT OF BOUNDS ARRAY REFERENCES, THE USER IS ENCOURAGFD TO USE IT; A 
COMPARABLE FACILITY IS UNAVAILABLE IN DBG.) 

IF THE 
(COND1TI 

ERRO 
ONS 

R RES 
"ILLEG 

ULTED F 
AL. INSTJ 

ROM AN 
" AND 

ILLE 
"RES 

GAL 0 
TklCT 

R RESTRI 
ED INST$ 

CTED INSTRU 
THE 

CTION 
USER 

PROGRAM EITHER INTENTIONALLY OR INADVERTANTLY EXECUTED AN 
INSTRUCTION WHICH WAS UNDEFINED ("ILLEGAL") OR UNABLE TO BE EXECUTED 
IN RINGS 1 OR 3 ("RESTRICTED"). IT IS MOST FREQUENTLY THE CASE THAT 
THE USER HAS OVERWRITTEN A LOCATION IN HIS PROGRAM VIA AN OUT OF 
BOUNDS ARRAY REFERENCE OR GARRAGED POINTER, OR HAS CAUSED CONTROL TO 
BE TRANSFERRED TO AN INCORRECT LOCATION. THE LATTER MAY BE DONE IN 
A VARIETY OF WAYS; OUR FAVORITE IS "GOING TO" AN UNINITIALIZED 
LABEL VARIAbLE IN PL/1 OR SUPPLYING AN ILLEGAL ALTERNATE RETURN IN A 
FORTRAN SUBROUTINE CALL. WHEN CONFRONTED WITH THIS ERROR, A 
PROCEDUP 
USUALLY 

CA 
GO 

LL STA 
OD PL A 

CK TRACE 
CE TO ST 

USING 
ART. 

THE DBG "TRACE-BACK" COMMAND IS 

IF THE ERROR OCCURS AS THE RESULT OF A NULL POINTER (CONDITION 
"NULL POINTERS"), THE EXPLICIT OR IMPLIED POINTER REFERENCE IN THE 
FAULTING STATEMENT WAS ATTEMPTED THROUGH A POINTER WHOSE VALUE WAS, 
IN THE PL/1 SENSE, NULL (I.E., THE SEGMENT NUMBER WAS l7777). 

IF THE ERROR WAS 
"LINKAGE_FAULTS"), 

THE RESULT OF 
THE USER PROGRAM 

A LINKAGE 
ATTEMPTED TO 

FAULT 
EXECUTE 

(CONDITION 
A PROCEDURE 

CALL TO A 
IN A SHARED 
WHEREABOUTS 

ROUTINE WHICH WAS NOT DEFINED IN THE OPERATING SYSTEM OR 
LIBRARY. CHECK WITH THE SYSTEM ADMINISTRATOR AS TO THE 
OF THE MTSSING ROUTINE. 

AN ARITHMETIC EXCEPTION ERROR (CONDITION "ARITHS") WILL OCCUR WHEN 
THE CPU DETECTS AN ILLEGAL ARITHMETIC OPERATION, SUCH AS AN EXPONENT 
OVERFLOW OR A DIVIDE BY ZFRO. AN EXPLANATORY MESSAGE IS PRINTED BY 
DBG, INDICATING THE CAUSE OF THE CONDITION AND THE ACTION TAKEN BY 
THE DEBUGGER (IF ANY) TO ALLOW CONTINUATION OF EXECUTION. FIND THE 
SOURCE STATEMENT AND INSPECT THE VALUES OF THE WHICH COMPRISE THE 
EXPRESSION (IF NECESSARY) TO DETERMINE THE CAUSE. 
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A BAD NONLOCAL GOTO ERROR (CONDITION "BAD_NONLOCAL_GOT0$") INDICATES 
THAT THE USER ATTEMPTED TO "GO TO" A LABEL VARIABLE WHICH CONTAINED 
AN ILLEGAL DISPLAY CSTACKFRA.ME) POINTER. FIND THE SOURCE STATEMENT 
*ND, USING THE DBG EVALUATE COMMAND, EXAMINE THE LABEL VARIABLE. 
THE USER MIGHT CHOOSE TO EMPLOY THE VALUE H A C E FACILITY TO IDENTIFY 
THE LOCATIONS WITHIN THE PROGRAM THAT THE VARIABLE IS MODIFIED. 

WE HAVE ATTEMPTED TO COVER THE MOST COMMON! CONDITIONS WHICH MAY BE 
SIGNALLED BY THE OPERATING SYSTEM IN THE EVENT OF A PROGRAM ERROR. 
SYSTEM-SIGNALLED CONDITIONS WHICH DO NOT APPEAR HERE ARE DESCRIBED 
IN PC-T-463, REVISION 2, ENTITLED "SPECIFICATIONS FOR THE PRIMPS 
CONDITION MECHANISM". 

25.4 CASE 4 - PROGRAM FAILS TO TFRMINATE 

CASE 4 APPLIES IF, AFTER A REASONABLE PERIOD OF TIME AS DETERMINED 
BY THE PROGRAMMER, THE PROGRAM FAILS TO TERMINATE 
CONSIDER THIS CASE THE SO-CALLED "INFINITE LOOP". 

WE SHALL 

AS IS DONE WITH THE OTHER CASES DESCRIBED ABOVE, THE USER SHOULD 
RE-EXECUTE THE PROGRAM UNDER CONTROL OF THE DEBUGGER. AFTER 
ALLOWING IT TO EXFCUTE A SUFFICIENT AMOUNT OF TIME (PRESUMABLY, TO 
PERMIT IT TO ENTER THE INFINITE L O O P ) , THE USER MAY TYPE THE 'QUIT' 
KEY (BREAK OR CONTROL-P) TO CAUSE CONTROL TO RETURN TO THE DEBUGGER. 

BY NOTING THE VALUE OF THE EXECUTION ENVIRONMENT POINTER, OPTIONALLY 
PERFORMING A TRACEBACK, CONTINUING EXECUTION, AND QUITTING AGAIN, 
THE USER SHOULD BEGIN TO GET SOME IDEA OF THE AREA IN WHICH THE LOOP 
EXISTS. (THIS LAST STEP 
NECESSARY.> 

SHOULD BE REPEATED AS MANY TIMES AS 

THE AREA OF THE LOOP 
AND BREAKPOINTS AT KEY 
CONTINUING EXECUTION. 

MAY BE FURTHER REFINED BY SETTING TRACEPOINTS 
LOCATIONS WITHIN fHE SUSPECTED CODE AND 
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