» g Y

8 o <9 o

DATC: Jure 164 1978 PE=1-364y. Reve 1
FROMS' tradford .. Hampson
T0: AL R & D Personnel

SUBJECT: The Formzttea Output Package "{oas”.

The ertry points fcas8 apnd 40s%rs cperform output conversion and
formalting servicess and are callable from any user pro9ras. Frogranms
runnirg in 64V moce must wuse the V-mede ((ibrary version VIODALB}
prograns running {in 8ny other mode use the R-mode versicrn I0OALIB
(temporarily, X.]JO0ALIB). The calling sequence for ‘10a%$ and {oagrs seen
at the user tevel is the same for elther version.

The fornal documentutiaon for Y0a$ and 108%rs8 1s presented belowe. By
swoy of 1introduction, howevery the following comments are in order.
Rasfically, foas$ allows the caller to specity a charecter string called’
a cerirol_stripgs as well as vp to 99 optional argumentse The control

. string specifies Literal text to be outputy but intermixed within the

Literal text con be escape secuenceg called conversion requests. These
control the conversion c¢f the data represented by the optional
arquaents to character-string forms and specify how the results of the
conversions are to be edited 1{inte the final output stringe Thuss
conversion requests specify beth the data type of an optional argument
and the format of the.resultirg conversione.

The principal reasons for yging 1pas8 1instead of FORTRAN 1/6 (with
FORHAT statements) are the fcllowing. Firsty {oas &5 a Spaller total
packége than FORTRAN 1/0 ty 8 fector of &abcut 2.5. Seccende the
conversion specitiers avsilable 1in 10as arc nore flexible than those
proviced by FORTRAN (for exampley {oas permits cortrol over
Justificationy zerofillinge ard so forth). and finally. the format of
an 1063 control string 15 particularly convenient In terms of ease ot
concatenation of conversions with Literal text, and of a8 pcssible need
to cpecify a cnnvers!on format at ruptinme.

Logdicg. Ihe lops_Packagg

.To Load the V-mode versions use the loader command <*library viocalbv,

To Lozc the R-mode versions use "library (xedioatib®.
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--=--- Subroutine Call ’ 06-14-78 <---=----
locs | . . | io0a% |
----- - Library VICALB &nc IOALIR renenae
teyi tous
ngssl
» subroutine {oat is cglled to cenerate tcrratted output text and

tpet 4t to the user's terriniel. Conversfons of several cata types,
o virtous formats, can be easily 1ntorsperscd Nith Literel text in a
tural and flexible waye

» present version ot j0as does not support flozting-poeint corversions
any types nor does it suppcrt éutomatic conversion of entire arrayse

1983
ceclare ibas entryl

call 1oas (controls conlen [y 8rgly ecee 2rg991)

itrol centaining
Conlen

provided

is a nonvarying character string (Fertrar: array
packed characters) whose length 1s given by conlen.
may be larger than the actual length of the string
that the string erds with either *3s™ or "2,*
beltowe This string specifies both Literesl outpyt-
the conversfons to be performed on the argis {7 arye.

text ano
(Input)
ien is the length of cortrole 1n characters., Conten may be
Larger than the zectual ltength of controly as expleineo above.
(Hote: & previous version of 1oat allowed negative values of
conlen to specify "indefinite lenath®, Use of thies feature
is not recommendeds &5 support for it witl be withcgrpun at
sope point.) (Input)
lc'-co' args9
are optional arguments of any datatype representing values
required by conversfon specifiers fr the string <centrold.
The datatype ascribec by foay to each argi Is deternined by

the particular specifier 4n the control strinc carsing the
argument to be referencec. Up to 59 optional srcuments can
be specified. (Input, optional)
~Csrtrol _String
only special character in a corntrol string t¢ the character =X%,

other text is output titerally. The control string ends elither (1)

er’ conlen characters have been resdi (2) when "X$" or "X." s
ourteredt or (1) when en cpticnel argurent 1s needec but none
ainge the general

The »xw chnracter begins & conversion specifiers
mat ¢ which is: .

as cescribec

2l
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sLctudd Cicprecd) L23 Cr) Ctyped>
Hote thet uany alphsabetic cheracter in & conversion speciffer xay be

uoper-

or lower-caces equivalentlyes 1!n the following discussionsy the

phrase "next argument® refers to the next optional argument in sequence

from the List argl,
needec,

unless

the specitier 9X27:1zd%, <fud> §s 274 <precd> 45 1y "2" s

esey 8rg99.
fecrmatting 4s termiratede.
the

1f no more arguments exist when one is

A glven argurent is used only once,
reposition request ("y" conversfion) is used. CErasple! 4n
presenty “rv

i1s omittedy ond <type> {8 "c%.

<fud

<prec>

<iype>

. left- or right-justified in 1ts fielc.

specifies the fietd wicthy or {n some cases a repeat ccunt. 1If
omitted or rero, tlelos will cefault to the exact onusber of
positions required to represent the value, An onmitted repeat
count defaults to 1y while & 2e¢ro repeat ccunt s horored as
such (i.e. as a nc-cperstionis A ronzero <fud> specifies the
number of character positions to be occupiea by " the converted
datume filled with blanks or zeroes as needed. A. datum can be
A constant tielc wioth
is specififed by providing a decimal integer for <fud, 1f the
fleld size is to be corputed at execulion timey & vartiable

field wuidth 1s specifiec by provicing the character "#* for
<fud>s The next argumert will then be wused as & gingle
precision finteger specifying the field widthe. A negative

varaible <fu> s processed as 11 <fud> were omitted.

is the argunent precisicn.
atltowed at present: 0
precision unsigned*®; 1

precision signed®}

Three cifferent precisicns are

fixed binaryt16+0) or "single
for fixed biraryt1540) cr wsingle
enc 2 for fixec binary{31+0) or “"double
precision signed®, Thcese correspond to the FORTRAN Ccatatypes
INTEGER#2 ttaken as wunslgned)s INTEGER¢2 and INVEGER w4,
respectively. 1f <prec> is numeric but greater thar 2, 2 1is
assumed} i1 1t 45 non-numericy the preclisgion Scecifyer 14a
{gnorea. Thusy %:2:A* will result in a precision of 2. [ R
<prec> is omittedy 1 18 assumea.

for

it specifieds meang thet 2 numeryc field is to be zero-filled
instead of blank-1%lleda. Note that "2" wilt have nc visiple
effect §f padding 1s rot actually needed (<fu> omitted or too
smoll to contatn the wveluedls "2* has no effect on sscii or
pointer convercionss The *x" and *L* conversions use "2*" in a
specfal wayi sce below.

i1f specifleds means that the cefauvlt Justification sense for
the conversicn witl be reversed. See the ipdividual ccnversion
request descriptions fcr specifics.

specifies the control operations or the conversior to be
performed (snd hence the catatype of the input argurents 4f one
is useale Implemented <typed>s are:

Literal *x°*,

"2%y "r%, Cprec> and <fu> are ignored.
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decimal integer. The rext argqument 4s the irtegery of
rrecision specifieo by <precd. "2* and <tw> are honored,
except that <fwd> {5 tgncrec 11 it 18 too smatl to contein

the value. *r® is hororedi the cefoault justificaticn sense

is right.
is tike "d™y cxcept corversion 1s cone in octal radixe.
is Like "d"s except conversion {s cone in hexadecimal radir.

gencrate neuline chzracters. <Fw> Vs a repeat ccunts <tud>
newlines will te ceneratec. “Z" gnd "r® afe {groreds as 1s
¢prec>. Due tc 8 peculfarity of the operating system
routine that performs terminal 1/0: the character pair CR
folloned by LF 4s currently used to represent *neuwline®.

gencrate fornfeed characterss <FWY> §s a repeat courti <fwd
formfeeds will te agenerated. "z%y “"rn and <prec> are
ignored. The AScIl foramteed character (octal 213) s
presently used to represent formfeeds.

generate filler. <Fy> 1s & repeat count} <fud filler
characters are gererated. It the "z* flag is presents the
filler character used nill be 0+ else blanks are wused.
“r® and <prec> are ignored.

“reposition in argument List. <Fw> specifies the argument
number; Ctw>=1 wilt position to argl (the first optgonal
argument)., It <fu> is Lless than 1+ 1 {1s assuned} if
grealer than 99, 99 {s assumed. Hence, Just *xy*
repositions to the first argument. %z%y¢ "r® and <prec> are
ignored.

Lerminate control strings "2", "r"y <prec> anc <fwd> are
ignorede.

terminate control string and appenc single rewline to
cutputes "2%¢ "r*, <prec> and ¢fw> are {anorede.

Logicale <Prec> 3¥s ignoredi the rext argument 1c¢ 2 single
16-bit word representing PL/1 catatype "pitt(le) sligned®
(Fortran: LOGICAL). The datum %s corsidered "true» {f oany
bit 1s 1% else "false®”. The result of the conversion {s
one of the letters *T* or "F®*, wunless the "z {lag 1is
presents 1In which caose "TRUF® and "FALSE"® are used instead,
the default justificaticn sense is right,

word. Fquivalent te :020 (unsignecy single grecision
zerotfilled octal). "2%  ana <precd are ignored.
Justification 1s hardled as for the "o® conversicre

ASCTY. The next arcument 4s a nonvarying character string
tFortran: arrey contalining packed characters)i the
fatlewinag arqument 1s & precision 1 intener contairing the

Notesi
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lenyth of the string 4n characters. A negative .or zero
string length 1s 4{nterpreted as representing the null
string. The string lenglh s adjustec downward ty stripping
oftf &Ll traiting oblurts (fee. all blunks to the right of
the rightrost ncnblank character), The default
justification sense 1s lefte “2® snd <precd ére igrcred.

ASClY. Like ™a%y except -that trsiling blanks are not
strippedi that 4s¢ §f the string length 1s N, exactly N
characters will be oulput.

varying character stringe The next zroument 48 a varying
character string (Fortran: array whose fTyrst element
contains the string ltengthy ano recatnine elemerts contain
packed characters). No Length argusent is neecdecy as the
string is self-cescritinge The string is converted as for
the *c® conversion above.

pointere In R-sodes the next srgusernt 18 8 a sirgle-word
address value. The address value {5 converted to @
non-zerofflled unsigned octal integer., Jn V-mocey the next
argument 1s @2 poirter anoc may be elther 2 or 3 norcs longs
depending on the bit extension ftleg of the pointere If the
pointer has ftes faclt bit set, the result of the ccnversion
has the format *eFAULT/WUUNUW'y where Vool 15 the first word
of the pointer in octale. gtherwisey the {forrat wused s
*SSSS(R)/WUNVUN(BB) 'y where R 1is the ring numbtery S.e¢S the
segMent numbery WeoW the word number ano (EB) the bit offset
(41 any). ALl values octal except BBy which 18 in decimat
4f present. The default jugtification genge is teft.

start repeat group. <Fu> {s the repeat count, ard rnust be
noNzeroe 1f <fwd> 15 omitleds ) 48 assused. &Ll text and
convergions betweer the opening X anc the closing X) (see
below) are repeateo <tw> tigesy on succeeding optional
arguments tf .any 1s usea. If no closing X) is enccuntered,
then the repeats will not be performed. Lestec repeat
groups are not presently allowedi 1§71 a Xt {18 encountered
instde & repeat groitps the result of the fnner X{ conversion
witLt be two gquestion marks. "2%y ®"r®* and <prec? are

fgnorede. : ’

end repeat groupe The croup s repeated until the repeat
count specified in the opening x( is exhausteds <Fude "2%,
"r® and <prec> are fignored.

1f an {fllecal <typed> 1s founde.the result of the tonversion is the tyo

characters

270, It the cuiput butier overflowes or it the input

argqument tist 4s exhausted wher a new argument 1s neededy conversion ig
termirated twithout a newline appended).

~ tatarnut unrkine kufler nf canacity 400 characlerg. Thus,
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400 characters may be gererated by a single cell to ioas,

(£52 (Fortranl

SALL TOASC('VALUE= X:12C.X.%4100+4550809)

tes
VALUE= 4556889,

CALL TGAS(LOCATION XP CONTAINS XEMXate100oLCCCINI)

produce
LOCATION 4002(3)/2707 CONTAINS 103022,

CALL JDAS(TX12A IS X5%27LeX,%y15,*VERITASYs T,y
.lRuE.,

tes
JERITAS IS TRUE.

les [PLZ1)

gectare 10a$ entry,
a chartla) vare b char¢32) aligned,
¢ ptre o fixed biry e fixec bint3l)ys
f bitt16e)y alignecst

= shello't

= ox%g

= addr tad}

= 168 e = -ai

= (d = 15)%

L 10a% ('%6r2s X57zCeXviXpeX2de X521 Xe%,
100y by 32¢ dy a8y co €3 1)

A -adnmrrm

é

produce:

i xy 000164helloi6002(3)/2401¢-16¢ FALSECCROCLF>|

i loasrs v

£5e2

[

The entry point ioatrs provides the same kind o( output ccrversion
ces as loas, except that the formatted text §s returred to the
r in a memory buffers 1instead of being output.to the userss
nsl. The buffer is proviced by the callers and hence the capacity
j¢ buffer is determined by the «c¢aller. Note that 1o0as has an
wmentation restriction or output volumes because 1{ts internal
'r s only 400 characters large. . 1Y

H
declare foasrs entryl

call toatrs (butfers bufcizey, bufiens cortrol,

R | g )
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conlen [y argle seey arg9912%

buffer is the nonvarying character gtring (Fertrar: array of packed
characters) into which foasrs will write the forratted text. -
(Cutput)

bufsize {5 the capacity of buffers in charactersi that isy tuffer rust
be able to hald <bufsized characters or more. Note that buffer
¥s blank-paddea to tts stated capacitly {t the Llentth of the
generated text is less then bufsizes (lrput)

buflen 15 the number of charatters of text generated by the ccnversion
operatfons. That 1se the PL/I expression "substir (tuffers 1,
buflen)” represents the ccaplete returned stringe (Cutput)

control is a control stringe with exactly the sare format and meaning
as for foas above. (Input)

conlen 1s the tength in charecters of controly interpreted in the same
way as for 1oaty above. (]nput)

argly eeee arg99
are the optional argurentsy ag for foas. Up to 5% optional
arquments can be specitfied. (lnput, optionzl)

Examples
declare buf char(8n) aligneds
len fixed bing
foatrs entry}
cell foasrs (bufy 80y lery *X62dX8$°, 6o =123)1

vopla set <len> 1o & and Cbufd to *-00123% (blank padded).

‘ (End)



	1
	2-3
	4-5
	6-7

