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About
This Book

The Magnetic Tape User's Guide is for both new and experienced users of
magnetic tapes. It contains information on magnetic tape and tape
device characteristics, and PRIMOS magnetic tape <commands and
subsystems., For more detailed magnetic tape information for the System
Administrator and operator, refer to the System Administrator's Guide.

HOW TO USE THIS BOOK

Part I (Chapters 1 to 3) introduce magnetic tape characteristics and
related concepts. New magnetic tape users should read these chapters
first as introductory material before moving on to later chapters.
Those who have used tapes before might use Part I for reference

purposes.

Part IT (Chapters 4 to 6) covers PRIMOS magnetic tape commands.
Chapter 4 describes commands for user control of tape drives. Chapter
5 describes commands for operator control of tape drives. Chapter 6

covers commands that initialize magnetic tapes.
Part III (Chapters 7 to 9) covers PRIMOS magnetic tape subsystems:

MAGSAV, MAGRST, PHYSAV, and PHYRST. In addition, Chapter 7 is entirely
devoted to the new MAGNET subsystem.
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The Appendixes contain additional information on MAGNET edit tokens,
translation tables, command line options, and batch jobs. Also
included are ASCII, EBCDIC, and BCD character set tables, and notes on
pre-Rev 18.3 MAGNET.
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PRIME DOCUMENTATION CONVENTIONS

The following conventions are used in command formats, statement
formats, and in examples throughout this document, Command and
statement formats show the syntax of oommands, program language
statements, and callable routines. Examples illustrate the uses of
these commands, statements, and routines in typical applications.
Terminal input may be entered in either uppercase or lowercase.

Convention Explanation Example
UPPERCASE In command formats, words in  SLIST

uppercase indicate the actual
names of commands, statements,
and keywords. They can be
entered in either uppercase
or lowercase.

abbreviations If a command or statement 1LOGOUT
has an abbreviation, it is
indicated by underlining.

lowercase In command formats, words LOGIN user-id
in lowercase indicate items
for which the user must
sibstitute a suitable value.

underlining In examples, user input is OK, stat units
in underlined but system prompts USR=SUSANA ENA
examples and output are not.
NO FILE UNITS OPEN
OK,
Brackets Brackets enclose a list of SPOOL | -LIST
[] one or more optional items. ~CANCEL

Choose none, one, or more of
these items (0 - n).

viii



Braces

{1}

Ellipsis

Parentheses

()

Hyphen

(CR)

Braces enclose a vertical
list of items. Choose one
and only one of these items.

An ellipsis indicates that
the preceding item may be
repeated.

In command or statement
formats, parentheses must be
entered exactly as shown.

Wherever a hyphen appears in
a command line option, it is
a required part of that
option.

The (CR) symbol indicates a
single carriage return which
is generated by hitting the
RETURN key on most terminals.

ix

CLOSE | filename

ALL

iten—x [-' iten"Y] eo e

DIM array (row,col)

SPOOL -LIST
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Introduction to Magnetic Tapes



Magnetic
Tapes

INTRODUCTION

Magnetic tapes used in computer applications are similar to those used
in tape, cassette, and cartridge recorders. Instead of recording
music, however, computer tapes record digital information. This
information can be almost anything — social security records, test
results, a data base, or even an encyclopedia.

Magnetic tapes are very inexpensive compared to other storage media
such as magnetic disks and large dynamic RAM main memory. Of these
three devices, data on tapes is the slowest to access, while main
memory is the fastest. However, magnetic tapes can store more
information per dollar than either memory or disk. For these reasons,
computer storage is maintained as a hierarchy of some amount of main
memory, an amount of disk storage, which is roughly one to three orders
of magnitude larger than main memory and virtually unlimited tape
storage.

PHYSICAL CHARACTERISTICS

Physically, a computer tape is a long, narrow piece of plastic f£film
coated with iron oxide. To record information, certain areas of the
coating are magnetized. The magnetization remains until the tape 1is
remagnetized by recording new information over the old information or
until the tape is passed through a bulk-erasing device. Because tapes
are susceptible to magnetic fields they must be stored carefully to
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guard against either accidental or malicious destruction of
information.

Just like motion-picture £ilm, computer tape is wound on a reel. The
reel usually ocontains a removable ring on one side called the
write—enable ring. (See Figure 7-4.,) If the ring is removed, the tape
can be read by the computer, but no information can be written, If the
ring is not removed, the tape can be read or written.

Dimensionally, a computer tape is 1/2 inch wide and from 600 to 2400
feet long. (600, 1200, or 2400 feet are the usual standard sizes
available from suppliers.) The tape reel is ordinarily made of plastic
as is the write-enable ring, The tape is not threaded into the reel;
instead, it is wound onto the reel until there is sufficient friction
to prevent the tape from slipping.

DENSITY, TRACKS, AND FRAMES

The information on computer tapes is recorded as a series of magnetized
flux changes which can be placed as close together as several hundred
to several thousand per inch. The most common amounts are 200, 556,
800, 1600, and 6250 per inch. This is called the tape density and is
usually written as either bpi (bits per inch) or cpi (characters per
inch) .

To store more information, computer tapes contain several parallel
tracks, running the length of the tape. This is similar to stereo or
quadrophonic audio recordings where a tape has several channels.
Computer tapes usually contain either seven or nine tracks; a tape
with seven tracks is called a seven—-track tape. Nine-track tapes
contain nine rows of magnetic spots (called bits).

Tracks run the length of the tape. Characters are written across the
tape. That is, each character is recorded as a pattern of bits, one
bit per track. The area needed to hold one bit per track across the
width of the tape is called a tape frame (or tape character). A
seven—-track tape frame has seven bits, one for each track, while a
nine-track tape frame has nine bits, one for each of its nine tracks.
Nine- and seven—-track tapes are both the same width; nine-track tapes
have narrower tracks.

The various tape concepts just discussed are summarized in Fiqure 1-1.
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200, 556, or 800
Tape Frames Per Inch

. - Track Por C

Track 2 or B
Track 3or A

1Y) Track 4 or 8

Track 5 or 4
Track 6 or 2
Track 7 or 1

(A)

Track 4

Track 6
Track 0
Track 1
YY) eeo Track 2

Track P

Track 3

Track 7
Track 5

u
(8)

800, 1600, or 6250
Tape Frames Per Inch

B - one sit

Seven-Track Tape (A), Nine-Track Tape (B) Formats
Figure 1-1
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RECORDS, GAPS, AND BLOCKS

The computer can only read and write a certain number of frames during
a single read or write operation, The minimum is usually about 10
frames; the maximum on Prime computers is 12,288 frames. A group of
frames read or written at one time is called a physical tape record or
%xxsical block. Physical records are separated by inter-record gaps
IRGS) or ad" space where no useful information is recorded. The
inter-record gap contains no useful information and is at 1least 1/2
inch long, and may sometimes be as 1long as 3 inches. Records are
preceded by a preamble and followed by a postamble, which are both
written by the hardware and are not user-visible. The preamble alerts
the tape drive that a record immediately follows, while the postamble
signals that the end of a record has been reached. In addition, the
postamble contains some "check" information used to validate whatever
was just read or written.

If you wish to write many small records, there will be a high
percentage of inter-record gaps on the tape., For example, if
80—character records are written at a density of 800 bpi, the records
will each occupy 1/10 of an inch. The IRGs will be at least five times
as large as each record. The solution to this problem is called
blocking, The maximum size of Prime tape records is 12,288 characters
(12K E]'ges or 6K words). The 80—character logical records mentioned
above could be "blocked" 153 per physical record. The blocking factor
in this case is 153. Forty-eight characters are unused, so the
physical records written would be 12,240 characters long. When all
logical records are the same size, they are called fixed-length
records. Figure 1-2 illustrates both blocked and unblocked
fixed-length records,

The tape drive "knows" nothing of blocking; the 12,240 characters
appear to be one large physical record. User programs must perform the
blocking and unblocking of physical-to-logical and logical-to-physical
translations.
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Fiqure 1-2
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TAPE FILES

Blocks, in turn, are grouped together to form a tape file. The file
limits are marked or delimited by special control characters which can
be placed on the tape. These characters are called file markers or
tape markers. A file marker is actually composed of about 3 inches of

ead” space followed by a special file marker control character. The
entire file marker area is at least 4 inches long (the "dead" space
area may be longer). Tie term for the "dead" space area plus the file
marker control character is file marker gap, but the term file marker
(or tape marker) will be used in this manual.

When a tape contains blocks that are separated by file markers, the
tape is said to have a logical tape format. The logical tape format is
shown in Figure 1-3.
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Y,

[ 1 X ] [ X X ]
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Block Block
Another A¥other
Tape ape
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- File Marker

Beginning and/or End of Tape Marker

\\ Inter-Record Gap

Logical Tape Format
Figure 1-3
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. TAPE DRIVES

Tapes are read and written by a machine similar to a tape recorder.
Like a tape recorder, a tape drive has two hubs on which the supply and
take-up reels are placed. %ﬁé supply reel contains the tape to be read
or written, Just as on a motion-picture projector, the take-up reel
receives the tape after it has been read or written.

As the tape 1is processed, it unwinds from the supply reel, passes
through a vacuum chamber, moves under the read/write heads, passes
through another vacuum chamber, around the capstan, and winds onto the
take-up reel. The vacuum chambers ensure that there is never too much
or too little tension placed on the tape. The capstan controls the
tape speed. The read/write heads either read from or write information
to the tape, In addition to these two operations, tape drives can
rewind to the beginning of the tape, move forward or backward at
several different speeds, provide status information about tape
operations, and perform several other functions.

A few feet after the beginning and a few feet before the end of the
tape are two silver metallic strips called the beginning-of-tape (BOT)
marker and the end-of-tape (EOT) marker. These markers are
automatically sensed by the tape drive to ensure that the tape is never
pulled off either reel.

Tape density is set either by a switch on the tape drive itself,
through a program on the computer, or both. These various tape drive
features are shown in Figure 1-4.

There are several other tape drive features that should be noted. One
is the speed, measured in inches per second. This is the rate at which
the tape %rive can move the tape and is typically 45, 75, or 125 inches
per second (ips). The distance from the beginning-of-tape marker to
the first inter-record gap is about 40 inches. The preamble and
postamble have several different formats., These are called the
phase-encoded (PE), non-return to zero inverted (NRZI) and group code
recording (GCR) technlques. GCR 1is available only on 6250 drives on
Prime systems; PE is available only at 1600 bpi; NRZI is available on
800 bpi drives only. For more information regarding tape recording
techniques, refer to the .appropriate American National Standards
Institute (ANSI) manuals listed in the bibliography.
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PARITY

Most computers store information in either six— or eight-bit "packets"
called bytes. The Digital Equipment Corporation PDP-8 and several
Control Data Corporation machines are examples of six-bit byte
machines. All Prime computers, IBM's 360/370 series, and
Hewlett-Packard's HP-2100 are examples of eight-bit byte computers.
Seven—-track drives were originally developed for 'six-bit byte
computers, while nine-track drives were developed for eight-bit byte
computers. In each case, there is one more track on the tape than
there is in the computer byte. The extra track is called the parity
track. Each tape frame thus has a parity bit.

The parity bit is used as an additional "check" on the validity of the
information stored on the tape. There are four possible ways a parity
bit can be set:

e Always on; error if a parity bit off condition occurs

e Always off; error if a parity bit on condition occurs

® Even parity; the data bits for a frame are added. If the

result is even, the parity bit is set to 0, otherwise it is set
to 1.

e O0dd parity; the data bits for a frame are added. If the result
is even, the parity bit is set to 1, otherwise it is set to 0.

Seven-track tapes can be read or written with either the even or odd

parity selections. Prime tape drives always write odd parity for
nine-track tapes.

CHARACTER QODES

The information stored in a byte may be of two types: a number or a
character. Since a byte is eight bits, 256 different numbers or
characters may be represented in one byte. The interpretation of the
contents of a byte depends on the application program. In the case of
characters, the user could assign any number to mean any character
desired; however, there are already certain standard combinations that
are widely recognized throughout the computer industry. Among these
character codes are the American National Standard Code for Information
Interchange (ASCII), the Extended Binary Coded Decimal Interchange Code
(EBCDIC) and the Binary Coded Decimal Interchange Code (BCDIC or B(D).

ASCII is the code used on Prime computers. EBCDIC is used on IBM
systems and BCDIC is used primarily as a seven-track tape interchange
code., To write information currently encoded in ASCII to a seven—track
tape, it must first be translated to BCDIC, which is a six-bit code.
Since ASCII is a seven-bit code (the extra bit is always a "1" on Prime
systems), one half of all Prime ASCII characters cannot be translated
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to BCDIC characters, Among these are lowercase letters and same
special characters. EBCDIC is an eight-bit code; one half of all
EBCDIC characters, therefore, cannot be translated to ASCII. However,
in practice, most of the "extra" EBCDIC characters are not used on IEM
or Prime systems anyway.

Same characters cannot be readily translated to meaningful characters
in another code. The solution is usually to translate to a character
that will be recognized as an "untranslatable" character.

ASCII is a seven-bit code fully defining 128 characters. However, most
computers that use ASCII have eight-bit bytes. Prime software sets the
remaining (high-order) bit to a 1. This fact must be kept in mind
whenever transferring information between Prime systems and other
ASCII-based systems that set high-order bits to 0.

BINARY PACKING AND UNPACKING

Connecting nine—-track drives to six-bit byte sized computers presents
no problems when writing because the extra two bits can be set to 0.
Read operations, however, will almost certainly cause problems with
loss of data. On eight-bit byte computers, seven—track drives present
no problems when reading, but a write operation will cause a loss of
data because two bits are ignored.

Seven—track drives may be connected to Prime systems. There are
several methods of communicating with seven-track drives, including
character-code translation (previously discussed) and binary

packing/unpacking.

Numeric data occupies 16 bits (two bytes or one word) on Prime systems.
The range of values is -32768 to +32767. A computer with six-bit bytes
(connected together two per word) can only store numbers in the range
-2048 to  +2047. To translate numeric information, binary
packing/unpacking is employed.

A computer word of 16 bits can be divided into either three or four
pieces, each six bits or fewer. The choices are shown in Figure 1-5.

The three-frame formats do not need a fourth frame, so the next word
can be placed starting in that frame., BAny frame that only has four
valid bits can record the other two bits as anything. As long as the
computer is told what format is being used, it will correctly ignore
any extra bits. Of course, the problem with the binary formats is that
the computer words which were 16 bits long are now three seven—track
tape frames long which still occupy three eight-bit bytes or 24 bits
total, internal to the computer's memory. The unpacking is usually
performed inside the computer so that records which were "n" bytes long
are expanded to 3*n/2 bytes for three-frame formats, and to 2*n bytes
for the four-frame format.
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(A)

(B)

(C)

(D)

Binary Packing/Unpacking Formats
(A) 4444 Format
(B) 466 Format
(C) 646 Format

(D) 664 Format (commonly used by Prime)

Figure 1-5
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Record

Formats

INTRODUCTION

Chapter 1 dealt with the physical aspects of magnetic tapes, such as
bits, frames, records, files, tracks, and density. This chapter deals
with logical records and logical record length.

Records, whether stored on magnetic disks or tapes, cards or paper
tape, come in one of two forms: either fixed-length or
variable-length, Fixed-length records are all the same size. If user
data does not completely fill a fixed-length record, empty character
positions are usually set to blanks or 0O's. Variable-length records,
however, can range in size from zero characters to some maximum. Both
fixed- and variable-length records may be blocked on magnetic tapes.

Under PRIMDS, the maximum size of a magnetic tape transfer is limited
to 6144 words (or 12,288 bytes or characters). Thus, the maximum size
of a fixed-length record is 12,288 characters if the blocking factor is
l. If the record size is decreased, the blocking factor may increase:
a record size of 80 characters permits a blocking factor of 153 with 48
characters wasted.

Variable-length records can be written in many different forms: IBM
standard variable, American National Standards Institute (ANSI)
standard variable, IBM standard spanned, ANSI standard spanned, Prime
variable-length and break. Each of these formats will be discussed in
this chapter.
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Standard Fixed-Length Records

The maximum size of fixed-length records under PRIMOS is 12,284
characters. Figure 1-2 in Chapter 1 illustrates this format. All
records in a file containing fixed-length records must be the same size
except for the last record which may be smaller.

IBM Standard Variable-Length Records

The maximum size of an IBM variable record under PRIMOS 1is 12,280
characters. Smaller maximum size limits result in larger possible
blocking factors. The format for this type of record is a
four-character block control word (BOW) followed by records. As shown
in Fiqure 2-1, each record is oomposed of a four-character record
control word (ROW) and data.

In the diagram, the data portion of one record is given as "J" while
the other data record's length is given as "K". These two lengths are
not necessarily equal. The only constraint is that the sum of the BW,
all of the RMW's, and all of the data portions must not exceed 12,288

bytes.

The BOW contains the length of the entire physical block or record.
The length is stored as an unsigned 16-bit integer in the first two
bytes. The second two bytes are reserved and must be set to 0. It is
important to note that the BOW includes the length of the BOW itself,
which is four bytes. Also, on IBM systems, this number should be
between 8 and 32,760. The ROW has the same format as the BOW, but this
length is the length of each logical record plus the length of the ROW
(four bytes).

ANSI Standard Variable-Length Records

The maximum size of an ANSI variable record under PRIMOS is 12,284
characters. Smaller maximum size limits result in larger possible
blocking factors. This format is similar to the IBM variable-length
format except that there is no block control word (BOW). As shown in
Figure 2-2, each record is still composed of an ROW plus a data
portion.

In the diagram, the data portion of one record is given as "J" while
the other data record's length is given as "K". These two lengths are
not necessarily equal. The only oconstraint is that the sum of the
ROW's and all of the data portions must not exceed 12,288 bytes. The
format of the ANSI ROW is not the same as IBM's ROW. The length is an
integer, recorded as a four-byte character string, which completely
fills the ROW. There are no corresponding reserved bytes as there are
in the IBM format.
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Length of Fields in Characters

//---I---.._——/”\\~....----—-\\\
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NN Inter-Record Gap

IBM Standard Variable-Length Records
Figure 2-1
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Length of Fields in Characters
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ANSI Standard Variable-Length Records
Figure 2-2
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IBM Standard Spanned Variable—Length Records

Spanned records are similar to the standard variable-length records.
Logical record lengths greater than the PRIMOS physical length maximum
are possible because a logical record may be continued over two or more
physical records. In other words, a 100,000-byte logical record would
be written on tape as eight physical tape blocks, each containing the
12,288-byte maximum, and a ninth block containing some fragment. Each
"piece" of the logical record is called a segment. Instead of a record
control word, each segment is preceded by a segment control word (SCW).
The SO ocontains two pieces of information: the length of the data
segment, including the SOW itself, and a segment descriptor. The
format of the IBM SOW is shown in Figure 2-4. The SCC within the
segment descriptor indicates whether the associated segment is the
first segment of the logical record, the last segment, a middle piece,
or the entire logical record. Figure 2-3 illustrates this IBM record
format.

Spanned records may be blocked. However, no more than one segment of a
record may appear in a block. In Figqure 2-3, the data segment with
length "J" would be the last segment of a record, while the data
segment with length "K" is either the first or only segment of that
record.

The SCC is one byte (eight bits) long. The first (high—order) six bits
are 0 and the last two bits specify the relative position of the
segment. Table 2-1 1lists the SCCs and the corresponding segment
positions.

Like IBM variable-length records, IBM spanned records contain a block

control word. The format is exactly the same as in variable-length
records.

ANSI Standard Spanned Variable—Length Records

Spanned records are similar to the standard variable-length records.
Logical record lengths greater than the PRIMOS physical length maximum
are possible because a logical record may be continued over two or more
physical records. In other words, a 100,000-byte logical record would
be written on tape as eight physical tape blocks, each containing the
12,288-byte maximum, and a ninth block containing some fragment. Each
"piece" of the logical record is called a segment. Instead of a record
control word, each segment is preceded by an SOW., The SOW contains two
pieces of information: the length of the data segment, including the
SOW itself, plus a segment descriptor. The SCC within the segment
descriptor indicates whether the associated segment is the first
segment of the logical record, the last segment, a middle piece, or the
entire logical record. The ANSI spanned format is very similar to the
IBM spanned format, except that there are no block control words on
each physical block and the segment ocontrol word has a slightly
different form. Figure 2-5 illustrates the ANSI spanned format.
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Spanned records may be blocked. However, no more than one segment of a
record may appear in a block. In Figure 2-5, the data segment with
length "J" would be the last segment of a record while the data segment
with length "K" is either the first or only segment of that record.
Note that the ANSI segment control words are each five bytes long. The
format of the ANSI SCOW is shown in Figure 2-6.

The SCC is one byte (eight bits) long and is a character instead of a
binary number as in the IBM SCC, and indicates the relative position of
the segment within a multisegment record. Table 2-2 lists the SCCs and
the corresponding segment positions.

Prime Variable-Length Format

Prime variable-length format provides Prime FORTRAN and PL/I users with
a variable-length capability that is easier to use than the standard
formats. In this format, a physical record is equivalent to a logical
record (a blocking factor of one). Whatever is contained in a physical
tape record actually becomes one logical record. No block, record, or
segment control words are necessary, but the maximum record size is
limited to 12,288 bytes.

Break Format

Break format is similar to Prime variable-length format except that
logical records are not constrained to "fit" into one physical record.
The end of a logical record is ‘"signalled" by a carriage-
return/line-feed (CRLF). Two oonsecutive CRLFs indicate a completely
blank line. No record, block, or segment control words are necessary,
and a logical record has no size limit. The physical tape records are,
however, limited to the Prime maximum of 12,288 bytes.

MAGNETIC TAPE STANDARDS

There are two standards for magnetic tape formats. One is a de facto
standard used by IBM and recognized by many manufacturers when
interchanging tapes with IBM computers. The other is a more formal
standard, developed by ANSI.

IBM Format

Use of the IBM standard implies that nine-track tapes are recorded in
EBCDIC, while seven—track tapes are recorded in BCDIC. The density for
nine-track tapes is 800, 1600, or 6250 bpi while seven-track tapes are
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recorded at either 200, 556, or 800 bpi. Variable-length IBM records
are preceded by an ROW of four bytes. The first two bytes contain the
length of the record including the ROW. The second two bytes are not
used. Variable-length records may be blocked. Spanned records are
preceded by an SOW of four bytes. The first two bytes indicate the
length of the record segment including the SCW.

The first four bytes of every variable or spanned block on IBM tapes
contain a BOW. The BOW contains the length of the block plus the BW.

ANSI Format

ANSI tapes are very similar to IBM tapes except that support of
seven—-track tapes is not specified. In addition, there is no BOW for
variable or spanned records and the ROWs and SWs are slightly
different. The ROW is four bytes long and contains the length of the
record including the ROW as a four-byte-fixed binary (31) or
integer*4-number. The SCW is five bytes long.

ANSI standard tapes are written using the ASCII character set. Binary
tapes contain binary numbers. Different computer manufacturers
represent binary numbers in different ways. For example, some
computers use ones complement notation, while others use twos
complement notation. The IBM System 360/370 computers have a four-byte
floating point format which uses base 16. The exponent occupies seven
bits of the first byte. Prime has a four-byte binary floating-point
format in which the exponent occupies the last byte. Because of these
differences, binary tapes are usually not transportable from one
manufacturer's computer to another,

Consecutive segments of a spanned record can be split between two tape
reels because of their segment indicators. The end of information on a
tape that is part of a multireel file is signalled by a tape marker.
The end of information on the last tape volume of a multireel file or a
single volume is indicated by two tape markers written one immediately
following the other. Files are separated by a single tape marker. The
first file on a reel, which is the first or only reel, is not preceded
by a tape marker,
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Length of Fields in Characters

4 4 J 4 K
B S S
YY) C C Data C Data eoo
W | W w
| One Block

IBM Standard Spanned Variable-Length Records
Figure 2-3

First Edition 2-8



RECORD FORMATS

Length in Characters

e e N o ——

2 1 1
Segment
Length StC L
 S—

One Byte Reserved
(Must be Zero)

Segment Control Code
(SCC)

Length of Segment
Including SCW

IBM Segment Control Word (SCW)
Figure 2-4
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Table 2-1
IBM Segment Control Codes

Code

Relative Position of Segment

00
01
10

Complete logical record
First segment of a multisegment record
Last segment of a multisegment record

Middle segment of a multisegment record
(not the first or the last)

First Edition
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Length of Fields in Characters

e —
5 J 5 K
) S §
C Data C Data co o \ TS
W W \
One Block

. File Marker

b Beginning and/or End of Tape Marker

NN Inter-Record Gap

ANSI Standard Spanned Variable-Length Records
Figqure 2-5
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Length in Characters

M

1

4

SCC

Length of
Data + SCW Fields

A

The Length of Data
Segment + Length of SCW

Segment Control Code

First Edition

(SCC)

ANSI Segment Control Word (SCW)

Figure 2-6
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Table 2-2
ANSI Segment Control Codes

Middle segment of a multisegment record (not the

Code Relative Position of Segment
0 Complete logical record
1 First segment of a multisegment record
2
first or the last)
3

Last segment of a multisegment record

2-13
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Magnetic Tape
Labels

INTRODUCTION

Tape labels are used to identify and provide processing information
about tape reels and the files they contain. As with record standards,
there are basically two tape label standards. The first is the de
facto standard of IBM. The second is an ANSI standard. The two
standards are almost the same, differing only in the naming or length
of certain fields within a label. The major difference is that IBM
labels are written in either nine-track EBCDIC or seven-track BCDIC,
while ANSI labels are written in nine-track ASCII only.

Labels are just tape records. They are usually 80 characters long.
The first four characters identify the label type. There are several
different label types:

e Volume labels — VOLn, UVLn, BOVnh

e Header labels — HDRn, UHLn

e Trailer labels — BEOFn, UTLn

Volume labels identify the reel of tape, the owner of the reel, and the
accessibility of the reel. Other information may be stored in user
fields.
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Header and trailer labels identify and provide information about each
file on the tape. Such information includes the file-identifier, the
creation and expiration dates, block counts and set, sequence,
generation and version numbers.

VOLUME LABELS

There are three types of volume labels: WVOLn, UVLn, and EOVn labels.

VOLn Labels

VOLn labels appear at the very beginning of a reel of tape. There may
be up to nine of these labels, numbered VOL1 through VOL9., If the tape
has any standard labels at all, it must have a VOL1 label as its first
record. There need not be more than one VOLn label, but if there are
any additional VOLn labels, they must appear in sequence, VOL2, VOL3,
etc. Certain IBM operating systems allow only up to eight of these
labels (VOL1 - VOI8). The format of the ANSI standard VOL1 label is
shown in Fiqure 3-1. The format of the IBM standard VOL1 label is
shown in Figure 3-2.

Other Volume Labels, User File Header, and User File Trailer Labels

The format of the IBM and the ANSI VOL2 through VOL9, as well as the
UVL1 through UVI9, UHLn, and UTLh labels are shown in Figure 3-3. Some
IBM systems limit the number of VOL and UVL labels, and it is best to
check first when writing tapes that are targeted for IBM systems. The
WL labels immediately follow the last of the VOL labels on the tape.
The VOL-UVL label group is called the volume header label group.

First Edition 3-2



Character
Position

EYCI NI A TN

MAGNETIC TAPE LABELS

CONTENTS OF FIELDS

The String “"VOL 1

Volume Serial Identifier (VOLSER) — identilies a specific reel of tape

[y g Y
~(ojo|a

VDN [RI |

S0 ([P a[edN]= S0

N o leofc
288K sRR

nlo|onjor|on e
OIS

N
oD
J

B2DIRR (B2 BB

TN o ant

S|©

] il o] e i ed ]
~| O |

A ibility — an field indicating the lype of reel access. A space indicates no
restrictions. Other characlers may indicale read-only. execute-only. etc.

Reserved by ANSI for fulure information; recorded as spaces.

Owner-Identification — identities the owner of the reel.

Reserved by ANSI for fulure information; recorded as spaces.

ANSI Standard Version — recorded as a *'3'" to indicate that Prime software conforms
to the X3.27-1978 standard.

ANSI Standard V0Ll Label

Figure 3-1

3-3 First Edition



DOC5027-183

Character
Position Length CONTENTS OF FIELDS

The String "*Vol. 17

M

Volume Serial Identifier (VOLSER) — idenlifies a specilic reel of lape.

1
2
3
!
]
8]
9

=n
——————

|+ |afs

= | [
(O O |00 [~ DO G

>

»

Reserved by IBM for tuture information: recorded as spaces.

K>
j—

~

N

=3]

39

73
©

{1 4rxy

oo o o
o
s

Owner Identification — identities the owner of the reel.

P |

S |8
OO

Reserved by IBM for future information. recorded as spaces.

=
&3

N
D

IBM Standard VOL1 Label
Figure 3-2
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Character
Position Length CONTENTS OF FIELDS
‘ The String "VOLA™™ (n = 2 - 9).
TUVLR (n = 1 - 9).
“UHLn (n = 1-9)or
CUTLR " (n = 1-9)

|

=

=S ~ilon lon -
S

N

Z]

S

i

This is a user-specified tield. It is not checked or pr by Prime
subroutines or subsystems.

ic tape

~E§§;f:;:sstsgzr~aaw @Ja‘ sl Il 5

Sdidd
[N {—

LIS

IBM & ANSI VOL2-VOL9 and UVLn, UHLh, and UTLn Labels
Figure 3-3
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FILE HEADER LABELS

'I‘gnge are two types of FILE HEADER labels: the HDRn and the UHLn
labels.

HDR1 and HDR2 Labels

A labelled tape must include at least a HDR1 label before each file.
Up to nine HDRn labels may appear, but just like VOLn labels, they must
appear in order. The first UHLn label must appear, if at all, after
the last HDRn label. A collection of HDRn and UHLn labels appearing
together is called a file header label group. Figure 3-4 shows the
format of the ANSI standard HDR1 label. Figure 3-5 shows the format of
the IBM standard HDR1 1label. The HDR2 label oontains additional
information about the tape file. Once again, the IBM and ANSI labels
have some differences. Figure 3-6 shows the format of the ANSI
standard HDR2 label. Figure 3-7 shows the format of the IBM standard
HDR2 label.

Other File Header Labels

All of the other HDRn (n = 3, 4, 5, 6, 7, 8, and 9) labels and all of
the UHLn labels follow the same format as the VOLn (n = 3-9) and UWVLn
labels. The first four characters contain the label identifier, and
the other 76 <characters are reserved for the |user. The
beginning—of-file label group is terminated by a single file marker.

First Edition 3-6



MAGNETIC TAPE LABELS

Character
Position Length CONTENTS OF FIELDS

4 The String *"HDR1™

S|l |~ lnfa

File-Identifier — iuentifies individual tape files

st
fetd
g

alalalalafa

TIry

N | | =
O [

= o]

File-Set Identilier — the same informalion as that in the volume-identifier field on the VOL 1 label
For muiti-volume files. it contains the volume identifier of the lirst tape reel of the sel.

Fite-Section Number — identifies the order of a particular reel n @ multi-reel set ("0001"-''3399"")

NS SIS
&

the order of a file within a set of files created simultaneously

0001 - °'9999"").

File-S Number — i
(

IS
-+

[
g

Generation-Number — indicates file generation or edition {**0001°"-"9999°") or spaces)

slalelals

Version — ind file version or printing (**00""-"99°" or spaces).

| No| H»

Creation Date — the day and year the file was created. The tormat is ~Byyddd " where
= a blank
yy = the year {""00°"-""99"")
ddd = the day of the year (""00""-"366™")

FNISISININIS SIS
~|o|o s

Expiration-Date — the day and year the file expires. The formal is the same as that
for the creation date field.

an

i } Accessibility — is if

Block Count — recorded as ‘*000000°

= p]

sunwsggzxaqaszsg

B
.

D
g

System Code — identifies the computing system that wrote the file, Prime software
68 writes the string **PRIMOSKPBP " where the “'jf*" 's represent spaces.

77 Reserved by ANSI tor future information, recorded as spaces.

ANSI Standard HDR1 Label
Figure 3-4
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Character
Position Length CONTENTS OF FIELDS
|2 4 ennpe
4 } The String *'"HDR1
4
5
6
7
8
9
10
11 )
12 19
13 11 Data Set-Identifier — identities individual tape files.
14
15
16
17
18
9 .
0
1
2
3
24 o~ Data Set Serial Number — the same information as that in the Voluma-Identifier field on the VOL 1
25 Q label. For multi-volume files, it contains the volume identifier of the first tape reel of the set.
26
28
9 4 Volume Sequence Number — identifies the order of a particular reel in a multi-reel set
30 5 (''0001*'-"'9999"").
4 Data Set-Sequence Number — identifies the order of a file within a set of files created simultaneously
34 (**0001'*-"'9999"").
35
ki3
g; 4 Number — indi file generation or edition (**0001°'-*9999"' or spaces}.
3
7y 2 } Version — indicates file version or printing (**00"'-'*99"* or spaces).
1 ]
4 Creation Date — the day and year the file was created. The format is *‘fyyddd'* where
44 Tl B = a blank
45 yy = the year ("'00''-"'99"")
46 ddd = the day of the year {*'001'"-*366'")
47
48
49
fo o p Date — the day and year the file expires. The format is the same as that for
‘J 1] the Creation Date field.
5 )
4 1 A ibility — is { pend
N
56
;g 6 Block Count ~ recorded as '*000000"
59
62
6.
64
65 11
g‘;’ 1d System Code — identifies the computing system that wrote the file, Prime software
68 writes the string “*PRIMOSBPBpPBY " where the “'¥*" 's represent spaces.
69
70
7
7
7
4
75
;g’ 7 Reserved by IBM for tuture information; recorded as spaces.
78 1
79

IBM Standard HDR1 Label
Figure 3-5
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Character
Position Length CONTENTS OF FIELDS

£ j— The String “"HDR2"*

1 } Record Format — E

= tixed length;
= variable length;
*'$'" = spanned length.

Black Length — maximum number of characters in a block.

N

«© |Co

Record Length - actual length of fixed-length logical records: maximum length including RCWs of
variable-length logical records; maximum length excluding SCWs of spanned logical records
{a record length of **00000'* may indicate a record length > **99999").

-

..,,,m_.
N

o Ino o o,
(=3 7=1 (=] RNl 3 (3] Ko (AT 1 X3 B

T
&2

Reserved by ANSI for future information; recorded as spaces.

Buffer-Offset — length in characters of any field preceeding the first record in a block.

3
-3

NS
(==

67 Reserved by ANSI for future information; recorded as spaces.

~ |~ [~~~
<O (00|~ D]

ANSI Standard HDR2 Label
Figure 3-6
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Character
Position Length CONTENTS OF FIELDS

The String '*HDR2"*

F-N

; 1 — 5 Record Format — the format is the same as that for the ANS| HDR2 tield. *"U"" 1s also accepted for
undelined length.

o

Block Length

same as
corresponding ANSI
HDR1 fields.

N

Record Length

Y
Hiwn(—=jo|o

————p Tape Density *'0" = 200 BPI; 3" = 1600 BPI®
1" = 556 BPI 4" = 6250 BPI;

©'2'" = 800 BPI;
\
Data Set 1" = multi-volume fite;

Position "'0'" = single-volume or first part of multi-volume file

fal s

{=3lie]

.

Md

JOB/JOB STEP 1D — not processed on input. The siring ' PRIMOSistarxnisiblsly’ (b = space)
is written on output.

O[O N NS [N

J

} Tape Recording Technique — for 7-track tapes only; set according to the tape parity.

II\P

—— Control Character — ""A’* = ASCII; "M"* = IBM; Blank = none.
» R - as a space.
————» Block Attribute — *‘B"" = blocked records: 'S'’ = spanned records; 'R'* = blocked and spanned:
blank = not blocked and not spanned.

:*>“am8mga& &

60 41 Reserved by IBM for future information; recorded as spaces.

IBM Standard HDR2 Label
Figure 3-7
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FILE AND VOLUME TRAILER LABELS

The BOFl label follows exactly the same format as the HDR1 label except
that the block count field contains the number of blocks that were
written in the file., The BOF2 label follows exactly the same format as
the HDR2 label. EOF3-EOF9 and UTLn labels follow the same format as
VOL3-WL9 and UVLn labels. The first four characters identify the
label type and the other 76 characters are reserved for the user.
There is no limit on the number of UHLn or UTLn labels that may be
used.

The EOVn labels are written whenever it becomes necessary to mount
another tape when a currently mounted tape has reached its BEOT marker.
While it is theoretically possible for a user to provide HBHOV3-BOV9 as
well as UTLn labels, Prime software will not allow this at this time,
On an BOT during output, the EOV1 and possibly BEOV2 labels are written,
followed by the appropriate number of file markers and then the tape is
rewound. The BOV1 format is the same as the BOF1 format. The BOV2
label is the same as the BEOF2 label except for the "EOV2" identifier.

LABEL GROUPS

Tape labels are written together in groups called label groups. The
first information that must appear on a labelled tape is the volume
header label group. Volume labels consist of at least the VOL1 1label.
VOL2 through VOL9 labels may also be present followed by UVL1 through
UVI9, if desired. The next information that appears on the tape is the
first file's file header label group, which consists of a HDR1 label
possibly followed by HDR2 through HDR9 and any number of UHL labels.
These labels are followed by a file marker, then the actual data
records for the file. The file is followed by: a file mark, an
end-of-file label group consisting of EOFl and possibly HOF2 through
EOF9, and then any number of UTLn labels., If the file does not fit on
one physical tape, the EOFn labels are replaced by BOVn 1labels. The
last labels for a file are followed by a single file marker unless the
file is the last file on the tape and ends before the end-of-tape
marker, in which case two marks are written. The label and tape file
formats are shown in Figures 3-8, 3-9, 3-10, and 3-11.

If all the file header and file trailer groups on a tape contain only
HDR1 and EOF1/EOV1 labels, then the tape is said to have Level 1 labels
only. If the tape contains HDR2 and BOF2/EOV2 labels in addition to
the Level 1 labels, the tape is said to contain Level 2 labels. A tape
that contains Level 2 labels and HDRn, EOFn, BEOVn (n>2), UHLn, or UTLn
labels is said to contain Level 3 labels. The terms Level 1 tape,
Level 2 tape, and Level 3 tape are also sometimes used. A Level 4 tape
may contain all Level 3 labels plus spanned records.
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S ro<
S r< C

= = = I - s =

Data

= r—- I cCc
= Tmnmom

S - C

B

. File Marker

Beginning and/or End of Tape Marker

Inter-Record Gap

Tape Label and File Configuration — Single Reel, Single File

First Edition

Figure 3-8
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viulH|U Data E 1 u
o| v |D|H on 0| T
First
L) L|[R|L Tape vt
n | n | n | n n|n
V| U|H|U E | U
0 V D H Remaining 0 T cooe
L L | R L Data F L
n n n n n n

N

. File Marker

Beginning and/or End of Tape Marker

Inter-Record Gap

Tape Label and File Configuration — Multiple Reels, Single File

Figure 3-9
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H U URlH U u
D _H TRD H T
Firs econd
RN Filet S B4 File Beee &L coe
n nipn n n ngEn n nn

. File Marker

Beginning and/or End of Tape Marker

r o <
- < C
m o m
m o m

N

Inter-Record Gap

Tape Label and File Configuration — Single Reel, Multiple Files
Figure 3-10
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. File Marker

Beginning and/or End of Tape Marker

N

Inter-Record Gap

Tape Label and File Configuration — Multiple Reels, Multiple Files
Figure 3-11
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UNLABELLED TAPES

Unlabelled tapes also follow certain standard formats; nevertheless
they are harder to process than labelled tapes. There are two reasons
for this:

e Tape labels contain much of the information about record formats
and lengths, blocking factors, and multireel operations.

e Tape labels provide some protection for error checking and
delimit data files better. That is, the labels contain
information about how many tape blocks are contained in the
file, and files are delimited by four file markers — two at
each end (one before and after the HDRn label group, another set
around the EOFn or EOVn group).

On unlabelled tapes, the end of a file is signalled by a single file
marker, If the end of a file is also the end of all the data on the
tape, another file marker is written., If the end-of-tape marker is
detected when writing, a single file marker is written whether or not
the entire file has been written to tape. It is assumed that another
tape must be mounted to complete processing. Unlabelled tape file
formats are shown in Figures 3-12, 3-13, 3-14, and 3-15.
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N

Tape File

. File Marker

Beginning and/or End of Tape Marker

Inter-Record Gap

Unlabelled Tape File Configuration — Single Reel, Single File

Figure 3-12

3-17

First Edition



DOC5027-183

File 1

. File Marker

:] Beginning and/or End of Tape Marker

Y
\\ Inter-Record Gap

Unlabelled Tape File Configuration — Single Reel, Multiple Files
Figure 3-13
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First Part of File

Second Part
of File

. File Marker

Beginning and/or End of Tape Marker

\\ Inter-Record Gap

Unlabelled Tape File Configuration — Multiple Reels, Single File
Figure 3-14
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First
- Part
< File1 File 2 eoe of
‘ File
J
Last
i Part
. of Y File N
File
* J

. File Marker

Beginning and/or End of Tape Marker

\\ Inter-Record Gap

Unlabelled Tape File Configuration — Multiple Reels, Multiple Files
Figqure 3-15
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PART 11

PRIMOS Magnetic Tape

Commands



User Control
of Tape Drives

INTRODUCTION

Various PRIMOS commands allow you to control tape drives so that you
may perform different magnetic tape operations. With the STATUS DEVICE
command you can check on the availability of tape drives. This command
is discussed at the end of this chapter. With the ASSIGN and UNASSIGN
commands you can:

e Gain ocontrol of a physical or logical tape drive

® Request that the operator give you assistance when you need
special features

e Relinquish control of a tape drive

THE ASSIGN COMMAND

The ASSIGN command allows you to gain complete control over a
peripheral device — a magnetic tape drive. ASSIGN either indicates by
number which physical tape drive you want or provides a description of
a tape drive that meets your requirements. ASSIGN also allows you to
make special requests of the operator; for example, removing the
write-enable ring or mounting a tape (both useful in batch jobs).
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The command line format for ASSIGN is as follows:

ASSIGN MI'pdn [-ALIAS MTldn] [-option(s)]

MTX

-ALIAS MT'ldn

The arguments and options are:

MT'pdn

~ALIAS MT'ldn

-WAIT

First Edition

Identifies the magnetic tape (MT) unit number from
0 to 7, inclusive. pdn is the physical device
number assigned to each drive at system startup.
Numbers can be obtained from the system operator.

Tells the operator to assign "any available drive";
must be accompanied by -ALIAS MT'ldn, which assigns
a number (alias) to the drive for reference
purposes., The actual drive assigned depends on any
other options that appear on the command line,

Identifies the logical drive number, from 0 to 7,
inclusive, 1ldn is a user-specified number assigned
to a particular physical drive unit; used as an
alias for the pdn in subsequent magnetic tape
operations.,

Note

MAGSAV and MAGRST ask the user for the
device number of the drive on which a tape
is mounted., Both dialogs assume the number
given is a logical device number .,
Consequently, the internal list of logical
device numbers is searched first, If a
match is found, MAGSAV/MAGRST interacts
with the tape mounted on the corresponding
physical drive. Suppose you first assign
physical device MI0 as logical MT1, then
assign physical MIl as logical MIr0. If you
answer 1 to the TAPE UNIT: prompt of
MAGSAV (or MAGRST), the subsystem assumes
that 1 is a logical device number (1ldn).
Thus, it attempts to read from or write to
the tape mounted on physical device MIO,
which you previously assigned as logical
MIl. (See Chapter 8 for more information
on the MAGSAV and MAGRST subsystems.)

Indicates that you are willing to wait until
requested drive is available.



-TPID id

-800BPI
~1600BPI
-6250BP1

~7TRK
-9TRK

-MOUNT

USER QONTROL OF TAPE DRIVES

Requests the operator to mount a particular reel of
tape, identified by a tape id, which can be up to
eight characters 1long. Use of this control
argument requires operator intervention. id is a
list of tape identifiers (arguments) describing a
particular reel of tape, and/or type of tape drive
(name, number, etc.). Identifiers may not begin
with a hyphen (-), which is a reserved character
indicating the next control argument on the ASSIGN
command line.

You may specify protection rights by:

RINGON Read and write permitted
or
RINGOFF Read only; write-protection
in effect

Requires operator intervention for removal or
addition of the write-enable ring.

Particular tape density settings are requested with
these options. Most drives can handle 800 and 1600
bpi settings. Requires operator intervention.

Indicates seven— or nine-track tape drive; default
is nine-track. Requires operator intervention if

you specify -7TRK.

Indicates that a tape is to be placed on the tape
drive. This control argument requires operator
intervention.,

Assigning Tape Drives

You may assign magnetic tape drives in any one of three ways:

e By physical device number (pdn):

ASSIGN MI'pdn [options]
@ By logical device number (1ldn):

ASSIGN MIX -ALIAS MTldn

e By logical device number plus characteristics:

ASSIGN MTX -ALIAS MT'ldn —options
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Assigning Drives by Physical Device Number: When you assign a tape
drive by a physical device number, you are requesting that particular
tape drive, If the drive is unavailable, the option -WAIT queues your
request. In the following example, you assign magnetic tape drive MT1.
(1 is the physical device number,) This is the default assignment, and
it requires no operator intervention:

OK, ASSIGN MIl
Device MI1 Assigned.
OK,

When you assign a physical device, you may specify an alias if you
wish, However, you are still requesting a particular drive. In the
following example, you specify physical device MI'6 to be logical device
MT2:

OK, ASSIGN MI6 -ALIAS MT2
Device MI6 Assigned.
OK,

Note that the physical, not the logical, device number is returned.
ldn's and pdn's are associated internally in a special table and can be
used interchangeably. If you do not request an ldn alias, the default
logical device number is the same as the physical device number of the
drive,

Assigning Drives by Logical Device Number: When you assign a tape
drive by a logical device number, you are requesting any tape drive and
calling it number 1dn. (You specify the number with the -ALIAS
option.,) Any free tape drive may then be assigned. If all devices are
unavailable, the option -WAIT queues your request for the first
available device., This method of assigning tape drives maps physical
device numbers into logical device numbers. This is especially useful
if you have set up a command file with various commands referring to a
particular magnetic tape unit. Assigning a tape unit an alias makes
the unit known inside the command file. This logical tape assignment
process:

o Provides mapping between physical and logical device numbers.
You may arbitrarily assign a tape drive by supplying the drive
characteristics, If the particular drive is unavailable, you
can use another drive with the same characteristics.

e Allows and optionally requires operator intervention in tape
unit assignment.

e Allows you to request operator assistance in mounting a tape or
performing other tape operations.
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When you assign a tape drive by a logical device number plus
characteristics, you are asking for any drive that can handle a
particular type of tape (for example, a nine-track tape at 6250 bpi).
You give this drive a logical alias. Note the following example:

OK, ASSIGN MTIX -ALIAS MI0 -TPID ABC —9TRK —-RINGON —-6250BPI

In this example, you wish to assign any drive with the following
characteristics: nine—track; read and write (no protect); and 6250
bpi. You wish to mount tape ABC on the drive if a drive is assigned.
M0 is the number you will use to refer to the assigned drive. All
subsequent tape operations of the assigned drive will use MI0 as the
unit number. If for any reason no drive is assignable, you will see an
error message.

Mounting Tapes: When you assign a tape drive, you may also specify a
particular tape to be placed on the drive by using the -TPID control
arqument. Sametimes, it is necessary to have one tape removed from the
tape drive and another tape placed or mounted on the tape drive. This
is done by using the ~MOUNT control argument. To specify -MOUNT, the
tape drive must already be assigned. For example, suppose ADLEY, user
number 6, assigns logical drive 7:

OK, ASSIGN MI0 -ALIAS MI7 -800 BPI -TPID GRADES
OK,

Now suppose ADLEY reads or writes the tape with id GRADES, and then
wants another tape mounted. The command line would be:

OK, ASSIGN —-ALIAS MI7 -MOUNT -TPID EXAMS
OK,

The operator receives a message at the system terminal indicating that
user ADLEY wants tape EXAMS mounted. The operator responds to ADLEY's
request by using the REPLY command., (See Chapter 5.) ADLEY then
receives a message indicating whether or not the mount operation was
successful. The mount operation might be unsuccessful, for example, if
the operator could not find the requested tape.

ASSIGN Command Messages

Messages you get from using the ASSIGN command are either informational
or error-related. All of the ASSIGN command messages are listed and
described here alphabetically.

e Bad parameter.

This message indicates an ASSIGN syntax error; your input is invalid.
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e Device MI'ldn Assigned.

This is an informational message letting you know that your logical
device has been assigned.

e Device not assigned. MTn

This error message indicates that the device you specified has not yet
been assigned.

e Mag Tape Assignment Request Aborted (ASSIGN)
ER!

This is an error message indicating that the operator cannot handle
your assignment request for some reason.

e No Mag Tape Assignment Permitted. (AS)
ER!

This error message indicates that the operator is not pemitting any
magnetic tape assignments at this time.

e The device is in use. (ASSIGN)
ER!

This error message indicates that another user has the specified device
assigned.

THE UNASSIGN OOMMAND

The UNASSIGN command unconditionally unassigns your peripheral device,
which in this case is a magnetic tape drive., This command unassigns
only the specified tape drive that you previously assigned with the
ASSIGN command. When you complete a magnetic tape operation, it is
good practice to release the tape drive for general use as soon as
possible,
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The command line format for UNASSIGN is as follows:
UNASSIGN MTpdn [-UNLOAD]
or
UNASSIGN -ALIAS MT'ldn [-UNLOAD]

If you specify the -ALIAS option, MIn is the logical device number
(1dn). In this case you are unassigning the tape drive by the ldn. If
you do not specify the -ALIAS option, MIn is the physical device number
(pdn) . You are then unassigning the tape drive by the pdn.

The -UNLOAD option allows the tape to be rewound and then placed
off-line (unloaded). This option is not available on all drives or
controllers. Check with your System Administrator or operator to see
if you may use -UNLOAD at your installation.

A tape drive can only be unassigned by:

e The user who assigned it when SETMOD -USER has been specified;
see Chapter 5 for more information on the SETMOD command.

e The system operator.

The system operator can unassign any drive using the pdn argument; the
"-ALIAS 1ldn" option can be used only if the drive is owned by (i.e.,
was previously assigned by) the operator.

If an operator unassigns your tape drive, no message will appear at
your terminal. Should you subsequently attempt to unassign the same
device, an error message will be displayed.

For example, suppose that you assign the following tape drives:

OK, ASSIGN MIl -ALIAS MI2
Device MT1 assigned.

OK, ASSIGN MTX -ALIAS MO
Device MI0 assigned.

OK,

You can unassign physical drive MT1 as follows:

OK, UNASSIGN MT1
OK,

or

OK, UNASSIGN —ALIAS MT2
OK,
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You can unassign physical drive MI0 as follows:

OK, UNASSIGN —-ALIAS MIQ
OK,

or

OK, UNASSIGN MTO
OK,

The operator can unassign these drives as follows:

OK, UNASSIGN MTl
OK,

or

OK, UNASSIGN MIO
OK,

UNASSIGN Command Messages

Messages you get from using the UNASSIGN command are either
informational or error-related. All UNASSIGN command messages are
listed and described here alphabetically.

e Bad parameter.

This message indicates an UNASSIGN syntax error; your input is
invalid.,

e Device not assigned. MTn

This error message indicates that the device you are attempting to
unassign has not yet been assigned.

e Device released.

This is solely an informational message telling you that the device you
unassigned is released.
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THE STATUS DEVICE COMMAND

The STATUS DEVICE command allows you to see which physical devices
(tape drives) are currently in use. The output displays physical and
logical device numbers for any assigned magnetic. tape drives. Tape
drives which are not assigned are not printed in the output. The
format for the STATUS DEVICE command line is as follows:

STATUS DEVICE
A typical display may be the following:

OK, STATUS DEVICE

DEVICE USRNAM USRNUM LDEVICE

MTO ADLEY 1 MTO
MT1 PARIS 13 MT2
where:

DEVICE The physical device name
USRNAM The user login name
USRNUM The user number

LDEVICE The logical device name used by the person to whom the
drive is assigned.

4-9 First Edition



Operator
Control of
Tape Drives

INTRODUCTION TO THE OOMMANDS

The system operator uses the commands ASSIGN, UNASSIGN, and STATUS
DEVICE just as any user, though sometimes with certain modifications.
(See Chapter 4 for descriptions of these three commands.) In addition,
there are two commands to control tape drive operations that are used
solely by the system operator. These are SETMOD and REPLY. They allow
the operator to:

e Set various modes of tape operation

e Reply to user tape mount requests

THE SETMOD COMMAND

The SEIMOD command allows the operator to establish the mode of tape
drive assignment. There are three modes of tape drive assignment:

e User (Default) mode: The operator is permitting users to assign
their own tape drives (with the ASSIGN command). The operator
intervenes only if special assistance is requested.

® Operator mode: Users must channel all tape drive assignment
requests through the operator. All assignment requests appear
at the operator's console, and the operator must respond to
them. (See THE REPLY COMMAND later in this chapter.)
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e No assignment mode: Users are not permitted to assign tape
drives at all. In this mode, a user assignment request produces
an ASSIGN command message saying that tape drives cannot be
assigned.

The command line format for SETMOD is as follows:

-USER
—OPERATOR
~NOASSIGN

SETMOD

The -USER Option (Default Mode)

The -USER option specifies the default assignment mode. It allows
users to assign tape drives by physical device number (pdn), with or
without the "-ALIAS 1dn" option, All other options require operator
intervention.

The —OPERATOR Option (Operator Mode)

The -OPERATOR option gives the operator full control of all tape drive
assignments., In this mode, all user-issued ASSIGN commands and their
corresponding user numbers are displayed at the operator's console.
The operator answers each assignment request (see the REPLY command)
with a message sent to the user terminal.

The —-NOASSIGN Option (No Assignment Mode)

The -NOASSIGN option forbids tape drive assignment. Also, in this
mode, no operator is available to assist with tape assignments or
mounts. This mode of operation may be used to indicate temporary
absence of the operator in an enviromment where the operator has total
control over tape drive assignment.

Console Messages

Messages displayed at the operator's console, then, depend on the
current assignment mode established by the SETMOD command. The message
is sent to the operator by the ASSIGN subsystem and either requests the
operator to assign a tape drive or mount a tape on a drive. This
message repeats periodically until the operator responds with the REPLY
command. The format of the message that appears is as follows:

*%k** MAGTAPE REQUEST ***%*
From usrnam (usrnum): message
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usrnam The name of the user requesting the tape assignment
usrnum The user number

message The same as the command line which the user typed, less
the command word ASSIGN

The following example illustrates default mode assignment (either
SETMOD -USER has been specified or the SETMOD command has not been used
at all). Assume that user number 6, with user name ADLEY, types the
following command line:

OK, ASSIGN MI2 -TPID SUEA -6250
OK,

The operator sees the following on the system terminal:

kkkkk MAGTAPE REQUESI' kkkkk
From ADLEY (6) : MT2 -TPID SUEA -6250

SETMOD Command Message

There is only one message the operator may receive when attempting to
use the SETMOD command:

"cce..." not implemented or improper use of argument. (SETMOD)

This is a syntax error message. All or part of the SETMOD command line
is in an improper format,

THE REPLY COMMAND

The REPLY command establishes a link between the ASSIGN subsystem and
the operator. It is the operator's method of communicating with each
user terminal. REPLY allows the operator to:

e Inform a user that a special request has been fulfilled.

® Deny a request,

e Approve a simple request (in —OPERATOR mode).

e Display the actual pdn assigned when MIX option is specified.

® Request repetition of an ASSIGN message.
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The command line format for REPLY is as follows:

RESEND
ABORT
GO

pdn

usrnum Identifies the user number.

REPLY —usrnum -TAPE

TAPE Indicates a reply to tape operation requests.
RESEND Requests resending of ASSIGN's message.

ABORT Indicates that no tape drive is assignable, or the operator
wants to abort the request for any reason (drive not
available, tape not found, etc.)

GO Identifies a reply to a tape mount request and assignment
of a physical drive. It indicates that the requested tape
has been mounted on the specified drive, or that the
physical drive which the user picked is assigned and ready.

pdn Identifies the 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 the user specified MTX in the ASSIGN command.

All outstanding (unanswered) requests may be repeated by using the -ALL
option of REPLY. The operator can display just the most recent, or
all, of the outstanding requests made by a specific user. The command
line format is as follows:

REPLY | -userno } —RESEND
-ALL

-userno is the number of the user whose requests the supervisor wants
to see again. -ALL repeats all the outstanding requests issued by a
specific user. -RESEND repeats only the last assignment request issued
by a specific user.

The operator may also set the message repetition frequency. The
repetition period is the time between the printing of two successive
messages from the same request on the operator's console. The command
line format is as follows:

REPLY -REPEAT seconds

seconds is a decimal number specifying the message repeat period in
seconds. The default message frequency is 3 minutes (180 seconds).
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This example illustrates the operator reply to a simple assignment
request. First, the user assigns a tape drive:

OK, ASSIGN MTX -ALIAS MI0 -TPID DATA -800
OK,

The operator then receives the following message:

*%k** MAGTAPE REQUEST **%*%*
From ADLEY (3) : MIX -ALIAS Mr0 -TPID DATA -800

The operator mounts the tape DATA on an available drive and sets the
density to 800 bpi. If, for instance, the operator chooses MI5 as the
available drive, the reply would be:

OK, REPLY -3 -TAPE 5
OK,

REPLY Cammand Messages

The REPLY command generates both informational and error messages. All
of these messages are listed and described here alphabetically.

e "ccc..." not implemented or improper use of argument. (REPLY)

This is a syntax error message. A string of characters in the command
line is in an improper format.

e No outstanding request from all users.

This is an informational message telling the operator that there are no
outstanding requests from any users.

e No pending request from user n.

This is an informational message telling the operator that there is no
pending request from the specified user.

® User number not specified. (REPLY)

This is a REPLY error message. The operator did not give a user number
in the command line.
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INTRODUCTION

The PRIMOS LABEL. command is used to initialize magnetic tapes. LABEL
writes either IBM (nine-track EBCDIC or seven-track BCD) or ANSI
(nine-track ASCII) Ievel 1 volume labels followed by dummy HDRl and
BOF1 labels. IABEL can also be used to read existing VOL1 and HDRL
labels. ANSI 1labels are written in acoordance with the ANSI standard
X3,27-1978. IBM labels are written in accordance with IBM's
specifications (IBM manual GC28-6680-5). Any nonstandard labels such
as seven—track ASCII or user—defined labels cannot be read or written,

USING LABEL

The command line format for LABEL is as follows:

-VOLSER
LABEL, MI'n [-TYPE type] [ {-VOLID } volume-id] [-OWNER owner]
~VOLUME
[-ACCESS access] [-INIT]
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The meanings of the parameters are:

MI'n

type

volume-id

owner

access

—=INIT

The tape drive 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 line.

~TYPE A nine—-track ASCII (ANSI)
(this is the default)

~TYPE B seven-track BCD (IBM)
~TYPE E nine—~track EBCDIC (IBM)

A one~ to six-—character string that uniquely identifies
this tape reel. If you specify fewer than six
characters, they are blank-padded on the right. The
keywords -VOLUME, -VOL, or -VOLSER may be substituted
for the keyword -VOLID,

One to 14 characters long for ANSI labels, one to 10
characters long for IBM labels. If you specify fewer
than 14 (or 10) characters, they are blank-padded on the
right. If this keyword is omitted, the default is the
user's login name. The keyword -OWN may be substituted
for the keyword -OWNER.

A single character defining access to this tape. ACCESS
is 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.

Necessary keyword for tapes previously unformatted.

To read existing labels, type the command:

LABEL, MTn [-TYPE type]

To write labels, type the command:

LABEL MIn [-TYPE type] -VOLID volume-id [-OWNER owner]
[-ACCESS access] [—INIT]

The following example illustrates how you would use LABEL to write an
ANST VOL1 label on a new tape located on logical device number 3. The
owner of the tape is SPARIS, the volume serial ID is SP573, and the
access is set to X:

OK, LABEL MT3 —-TYPE A -VOLSER SP573 -OWNER SPARIS —ACCESS X
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The next example illustrates the command line to read seven—track IBM
labels that already exist on the tape (located on logical device number
6):

OK, LABEL MT6é -TYPE B

LABEL Command Errors

Improper use 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 PRIMOS magnetic tape I/0 error.

Syntax Errors: All IABEL command syntax errors are listed and
described here alphabetically.

e ***ACCESS IGNORED FOR IBM LABELS (WARNING ONLY)

This is a warning only — processing continues. (Error 13)

e ***DUPLICATE KEYWORD DETECTED

The same keyword was typed more than once. (Error 1)

e ***INVALID LABEL TYPE SPECIFIED

Label type must be one of the characters A, E, or B. (Error 5)

e ***INVALID TAPE UNIT SPECIFIED

Something other than MTO-MI7 was typed. (Error 2)

e *** ABFI, OPERATION ABORTED

Error 9, 10, 12, or 14 occurred and the label was not read. (Error 11)

e ***ABFL, READ WAS NOT TYPE X

The label read was not of the type specified. (Error 12)
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® ***NO MAGNETIC TAPE UNIT SPECIFIED

A magnetic tape unit is required. (Error 6)

® ***QOyNER ID SPECIFIED IS TOO LONG

The owner ID cannot be longer than 14 characters. (Error 4)

e ***QyNER ID SPECIFIED IS TOO LONG FOR TYPES B OR E

The owner ID for IBM labels cannot be 1longer than 10 characters.
(Error 8)

e ***UNABLE TO READ TAPE LABEL ON THIS TAPE

A mag tape read error occurred and the label was not read. (Error 10)

e ***UNABLE TO WRITE TAPE LABEL ON THIS TAPE

A mag tape read error occurred and the label was not written,
(Error 9)

e ***UNRECOGNIZED KEYWORD, string (CMDLS$A)

An invalid keyword (string) appeared on the command line. (Error 15)

e ***yOL1 LABEI, ALREADY EXISTS
ANSI standards prohibit the rewriting of VOL1 labels, (Error 14)
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e ***VOLUME ID SPECIFIED IS TOO LONG

The volume ID cannot be longer than six characters. (Error 3)

e ***YOLUME ID WAS NOT SPECIFIED

When writing labels, a volume ID is required. (Error 7)

PRIMOS Errors: The PRIMOS magnetic tape I/0 errors are listed and
described here alphabetically.

e subr BADC

LABEL improperly called magnetic tape subroutines.

e subr BEOF

Indicates end of file on the magnetic tape.

e subr EOT
Indicates end of tape.

e subr HERR

Tape drive hardware error.

e subr MMNO

The tape drive is not operational.

e subr PERR

Parity error on the tape drive.
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e MrIn NOT ASSIGNED

Use command AS MI'm before the LABEI, command.

(In the above errors, subr is the name of the mag tape subroutine that
reported the error. See The PRIMOS Subroutines Reference Guide for
more information regarding these errors.)

If LABEL successfully writes a label, the message TAPE LABEL WAS
WRITTEN SUCCESSFULLY 1is displayed. On read operations, LABEL prints
out the volume and owner IDs, creation date, access (ANSI tapes only),
and other information.
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The MAGNET
Subsystem

INTRODUCTION TO MAGNET

To transfer data by magnetic tape from a nonPrime operating system to
PRIMOS and vice versa, you must write the magnetic tape in an
interchange format that both operating systems can understand. MAGNET
is the PRIMOS subsystem that allows you to read and write magnetic

tapes

in these various interchange formats. MAGNET is intended

primarily for users who have had prior experience with magnetic tapes.

Same of the facilities that the MAGNET subsystem provides are:

Declaration and modification of I/O objects

Linkage of I/O objects with PRIMDS global variables
Translation to and from various character sets
User-definable character sets

Seven-track binary packing and unpacking

Tape positioning

Physical tape copying

Logical data transfer between devices with support of multiple
destinations
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e Support of unlabelled tapes and of ANSI and IBM standard
labelled tapes

e Support of fixed-length records and of IBM, ANSI, and Prime
variable-length records

e Support of old (pre-rev 18.3) MAGNET features for the READ,
WRITE, QOPY, and POSITION subcommands

e Support for tape operations within Batch mode  (operator
intervention)

INVOKING MAGNET

To invoke MAGNET, you must be at PRIMOS command level. ‘Type MAGNET
after the PRIMOS prompt (OK,). At this point there are several PRIMOS
command line options you can specify. -SILENT causes only MAGNET
severity 2 or 3 errors to be printed at your terminal. You may also
specify -USER or —OPERATOR (may be abbreviated to -OPR). These two
options direct the printing of MOUNT and DISMOUNT messages on either
the operator's terminal or your terminal, respectively. For detailed
information on these options, see Appendix B.

After you type MAGNET and possibly a mode option, the subsystem prints
a release number and gives you a prompt. For example:

OK, MAGNET

[MAGNET, Rev. 18.3]
>

After the MAGNET prompt (>), you type a subcommand line that contains
one of the 16 MAGNET subcommands. Depending on the subcommand, the
line may also contain one or more object-names and/or one or more
options. The MAGNET subcommand line format is as follows:

> subcommand object-name(s) option=(value),...option=(value)
There are a few points to remember when typing subcommand lines:

e Input can be up to 1000 characters long.

® You can use either upper or lowercase alpha characters or a
combination of both.

e Free format is allowed on the subcommand 1line. (Spacing is
optional.)
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MAGNET SUBCOMMANDS

There are 16 subcommands in MAGNET. Fourteen of these are the basic
MAGNET subcommands, which define, manipulate, and transfer data within
the subsystem. These subcommands are described in the beginning of
this chapter. The two other subcommands are used less frequently and
are described later in this chapter under ADVANCED MAGNET. Table 7-1
lists each MAGNET subcommand, its type, and its function.

DATA DEFINITION AND MANIPULATION SUBCOMMANDS

There are seven MAGNET subcommands that define and manipulate data
within the subsystem. They are DECLARE, LIST, DISPLAY, RENAME, MODIFY,
DELETE, and TRANSLATE.

The DECLARE Subcommand

You use DECLARE to define and characterize a given object. The
subcommand line format is as follows:

TAPE= (devno)
DISK=(pathname)
EXTERNAL~ (gvar)

> DECLARE object-name [ ,OPTION={(value)...]

The object-name identifies either a tape file or a disk file. You
always specify an object-name with the DECLARE subcommand. It is good
practice to create object-names that are mnemonic. You can use any
combination of up to 32 alpha characters, numerals, and the two
characters period (.) and underscore (_). Any of these characters may
appear first in the object-name. You may declare up to 100
object-names.

An OPTION provides information that describes an object-name. The
first option you specify on the DECLARE subcommand line must always be
TAPE, DISK, or EXTERNAL. Other options, if any, follow. Table 7-2
lists each MAGNET subcommand option, its type, applicable
subcommand(s), and its function.

There are 34 possible options you can specify with the DECLARE
subcommand. Nineteen of these are the basic options that you use for
most tape operations in MAGNET. These are described here. The other
15 are options you may use less frequently. These are described later
in this chapter under ADVANCED MAGNET.
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Table 7-1
MAGNET Subcommands

Subcommand

/*

QoPY

DECLARE

DELETE

DISPLAY

LIST

LOAD

MODIFY

Data Transferral
Data Definition/
Manipulation

Data Definition/
Manipulation

Data Definition/
Manipulation

Data Definition/
Manipulation

Data Definition/
Manipulation

Data Definition/
Manipulation

Function

Puts comments in your MAGNET
dialog.

Copies one or more physical
files from one tape to another.

Associates one or more options
with an object—name.

Deletes one or more declared
object-names,

Shows all options associated
with a declared object-name,

Lists all declared
object-names,

Loads a translation table,
Changes an option value or

adds an option to an
object—-name,
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Table 7-1
MAGNET Subcommands (continued)

Subcommand

POSITION

QUIT

SAVE

TRANSLATE

WRITE

Type

Data Transferral

Data Transferral

Data Transferral

Data Definition/
Manipulation
Data Definition/
Manipulation

Data Definition/
Manipulation

Data Transferral

Function

Moves a logical file from
a source object to one or
more destination objects.

Positions a tape to a
specific file number and
record number.

Exits from MAGNET and returns
you to PRIMOS command level.

Reads a file from a tape and
transfers it to a disk file.

Renames declared
object-names.

Saves options associated
with an object-name in a
PRIMOS global variable.

Specifies the translation
associated with an
object—-name,

Writes a disk file onto
tape.
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The TAPE Option: You specify the TAPE option if the object-name
preceding it on the subcommand line refers to a tape file. The value
you assign to this option is the logical device number of the tape
drive on which the tape is mounted (a number from 0 to 7). You must
assign your tape drives at PRIMOS command level before you invoke
MAGNET. For more information, see the ASSIGN command in Part II,
PRIMOS MAGNETIC TAPE COMMANDS. In the following example, the DECLARE
subcommand defines the object-name TFILE to be a tape file. It is
located on logical device (tape drive) number 7.

> DECLARE TFILE TAPE=(7)
>

The DISK Option: You specify the DISK option if the object-name
preceding it on the subcommand line refers to a disk file. The value
you assign to this option must be a PRIMOS filename or pathname. In
the following example, the object-name DFILE is a PRIMOS disk file,
SOCSECNUMS, in the UFD SFA:

> DECLARE DFILE DISK=(SFA>SOCSECNUMS)
>

The LRECLL and BFACTOR Options: IRECL is the logical record length
option. It specifies the number of bytes in each logical record in
fixed-length format, or the maximum number of bytes in each logical
record in variable-length format.

BFACTOR is the blocking factor option. It specifies the number of
logical records per physical tape block. For more information on
logical record sizes and blocking factors, see the discussion on
RECORDS, GAPS, AND BLOCKS in Part I, INTRODUCTION TO MAGNETIC TAPES.
The relationships between logical records, blocking factors, and
physical tape blocks are illustrated in Figures 7-1, (A) through (D).

IRECL and BFACTOR together specify the maximum size of a tape file's
physical records. You obtain this maximum size by multiplying the
value of LRECL by the value of BFACTOR. The maximum size can be no
larger than 12,288 bytes (this number is smaller if you are using ANSI
or IBM variable-length records). BFACIOR is strictly a tape option;
you use it only with tape objects. IRECL is for both tape and disk
objects. You must always specify the value of LRECL for tape files,
If you do not specify BFACTOR, it defaults to the value of 1.
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MAGNET Subcommand Options

Option

ACCESS

BFACTOR

BUFFERS

BYPASS

CHARACTERS

DENSITY

DISK

EXCHANGE

Type

Tape

Tape

Tape

Tape

Tape

Tape

Tape

Disk

Tape

Applicable
Subcommand (s)

DECLARE,

CoPY

DECLARE,

DECLARE,

DECLARE,

DECLARE,

DECLARE,

DECLARE,

DECLARE,
LOAD

DECLARE,

MODIFY

MODIFY

MODIFY

MODIFY

MODIFY

MODIFY

MODIFY

MODIFY,

MODIFY

Function

Identifies the ACCESS
field on HDR1, EOFl, and
BOV1 (level 1) labels.

Specifies the number
of files to copy.

Specifies the number of
logical records per
physical tape block.

Specifies the number of
buffers being used.

Indicates to MAGNET
whether or not to
ignore tape labels
and identify its files
by number.

Specifies whether one or
two characters per word
are to be read or
written.

Identifies the creation
date field for Level 1
file labels.

Specifies density of
the tape being read or
written.

Specifies the location of
a disk file.

Indicates whether, for

each logical record, high
and low order bytes within
words are to be exchanged.

First Edition




DOC5027-183

Table 7-2

MAGNET Subcommand Options (continued)

Applicable
ion Type Subcommand (s) Function

EXPIRE Tape DECLARE, MODIFY Identifies the expiration
date field for Level 1
file labels.

EXTERNAL — DECLARE, MODIFY, Indicates that additional

SAVE options can be found in
an external PRIMOS global
variable.

FILEID Tape DECLARE, MODIFY Identifies the labelled
file to be read or written,

FILENO Tape DECLARE, MODIFY Specifies a file number.

FORMAT Disk DECLARE, MODIFY Identifies the type of

Tape records being read or
written.

GENERATION Tape DECLARE, MODIFY Identifies the generation
field of Level 1 file
labels.

LABELS Tape DECLARE, MODIFY Identifies the type of
labels on a tape.

LEVEL Tape DECLARE, MODIFY Specifies the amount of
labelling on a tape.

LINES —_— LOAD Specifies the number of
lines in a user
translation table.

LRECL Disk DECLARE, MODIFY Specifies the number of

Tape bytes in each logical
record.

MAXIO Tape DECLARE, MODIFY Limits the maximum I/O
transfer size.

MODE — POSITION Instructs MAGNET to
position either absolutely
or relatively.

NEXTCHAIN Disk DECLARE, MODIFY Declares the next object

Tape in a chain of tapes.
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MAGNET Subcommand Options (continued)

Applicable
Option Type Subcommand (s) Function
OFFSET Tape DECLARE, MODIFY Specifies the size of
a field, at the beginning
of physical records,
that contains
control characters
to be ignored.
OWNER Tape DECLARE, MODIFY Identifies the owner id
field on a VOL1 label.
PARITY Tape DECLARE, MODIFY Identifies the parity of
a seven—track tape.
POSTACTION Disk DECLARE, MODIFY Specifies action to
Tape perform when closing a
tape or disk file.
PREACTION Disk DECLARE, MODIFY Specifies action to
Tape perform when opening a
tape or disk file.
PREVCHAIN Disk DECLARE, MODIFY Declares the previous
Tape object in a chain of tapes.
PRINT —_ QOPY Prints the size of the
first physical record in
each tape file,
PROTECT Tape DECLARE, MODIFY Prevents writing on a tape.
RECORDNO Tape DECLARE, MODIFY Specifies the number of
physical records to be
spaced forward or backward.
SEQUENCE Tape DECLARE, MODIFY Identifies the file
sequence field on
Level 1 file labels.
TAPE Tape DECLARE, MODIFY Defines a tape object.
TRACKS Tape DECLARE, MODIFY Specifies the number of
tracks on a tape.
TYPE —_— LOAD Identifies the type of
a translation table.
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Table 7-2

MAGNET Subcommand Options (continued)

ion

VERSION

VISUAL

VOLSER

Tape

Tape

Tape

Applicable
Subcommand (s)

DECLARE, MODIFY

DECLARE, MOLIFY

DECLARE, MODIFY

Function

Identifies the generation
version field on Level 1
file labels.

Identifies the external
visual id of a tape reel.

Identifies the volume
serial id field on a
VOL1 label.

First Edition
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For disk objects, LRECL specifies the size in characters of each record
in a binary disk file or the maximum size in characters of each record
in an ASCII disk file. The value must be an even number between 2 and
12,288, In the following example, you declare X to be a disk file,
SUEFILE. Each logical record in the disk file is 80 characters 1long:

> DECLARE X DISK=(*>SUEFILE), ILRECL~(80)
>

Note

With a binary disk file, you must also specify FORMAT=(FIXED).
For ASCII files, you should specify FORMAT=(VAR/PRIME). For
more information, see the discussion of the FORMAT option later
in this chapter.

In the next example, the tape file EMPNAMES has a blocking factor of 10
logical records per physical record. Each logical record contains a
maximum of 80 bytes. Therefore, the maximum physical record size is
800 bytes:

> DECLARE EMPNAMES TAPE=(3), IRECL~(80), BFACTOR=(10)
>

The TRACKS Option: You specify the TRACKS option to identify the
number of tracks on your tape. The two possible values are either 7 or
9, for seven—- or nine-track tapes respectively. TRACKS is strictly a
tape option, and it defaults to the value of 9. In the following
example, a tape object, EMPNAMES, is a nine-track tape located on
logical device number 6.

> DECLARE EMPNAMES TAPE=(6), TRACKS=(9)
>

The DENSITY Option: You use DENSITY to specify the density of the tape
that you are reading or writing. For seven-track tapes, you can
specify either 200, 556, or 800 (bpi) as the wvalue. For nine-track
tapes, you can specify either 800, 1600, or 6250 (bpi) as the value.
DENSITY is solely a tape option, and it defaults to the value of 800.
In the following example, DATAFILE is a tape object located on logical
device number 2. It is a seven—track tape with a density of 556 bpi.

> DECLARE DATAFILE TAPE=(2), TRACKS=(7), DENSITY=(556)
>
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The FORMAT Option: You use the FORMAT option to identify the type of
records you are reading from or writing to your tape or disk. There
are four possible values you can specify for tape objects:

e FIXED (for fixed-length records)

e VAR/ANSI (for ANSI standarcd variable-length records, nine—track
only)

e VAR/IBM (for IBM standard variable-length records, nine-track
only)

® VAR/PRIME (for Prime variable-length records)
There are two possible values you can specify for disk objects:
e FIXED (for fixed-length records, binary disk files)
e VAR/PRIME (for Prime variable-length records, ASCII disk files)

With Prime variable-length records, the logical record length equals
the physical record length; you can specify any size up to a maximum
of 12,288 bytes., For tape objects it is important to note that you
must always specify a value of 1 for the BFACTOR option for this format
only. Prime variable-length tape records have no record control word
(ROW) or block control word (BOW). (For more information on the Prime
variable-length tape format, see Part I, Chapter 2.) These formats are
illustrated in Figures 7-2, (A) through (C).

For tape objects, FORMAT defaults to FIXED for a value. For disk
objects, FORMAT defaults to VAR/PRIME for a value. In the following
example, DEDUCTIONS is a tape object located on logical device number
5. It is a nine-track tape with ANSI variable-length records:

> DECLARE DEDUCTIONS TAPE=(5), TRACKS=(9), FORMAT=(VAR/ANSI)
>

In the following example, X is a disk object that refers to the disk
file, SUEFILE., It is a binary file with records 80 characters long:

> DECLARE X DISK=(SUEFILE), LRECI~(80), FORMAT=(FIXED)
>

Note

With disk files you must also specify a logical record length.
For more information, see the discussion of the LRECL option in
this chapter.

The PARITY Option: PARITY specifies either odd or even parity for a
seven—-track tape. It is a seven—track tape option only; nine-trac;k
tapes are always written in odd parity. There is no default for this
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option. You must always specify it when you declare a seven—-track tape
object. In the following example, STATS is a tape object located on
logical device number 2. It is a seven-track tape with odd parity:

> DECLARE STATS TAPE=(2), TRACKS=(7), PARITY=(ODD)
>

The PROTECT Option: This option is the software equivalent of a
write-enable ring on a reel of magnetic tape. PROTECT prevents you
from writing on your tape. You specify either YES or NO as the value.
If you do not specify PROTECT, it defaults to NO. This option is for
tape objects only. In the following example, VITAL_INFO is a tape
object located on logical device 0. It is protected from writing:

> DECLARE VITAL,_ INFO TAPE=(0), PROTECT=(YES)
>

The LABFIS Option: You use the LABELS option to identify the type of
tape labels that you are using. There are three possible values you
can specify:

e NONE (You are not using any type of labels.)

® ANSI (You are using ANSI standard labels.)

e IBM (You are using IBM standard labels.)
LABELS is strictly a tape option. If you do not specify it, it
defaults to NONE. In the following example, INCOME is a tape object
located on logical device number 6. It is a nine-track tape with ANSI
standard labels written at 800 bpi:

> DECLARE INCOME TAPE=(6), LABELS=(ANSI), TRACKS=(9), DENSITY=(800)
>

The LEVEL Option: You use the LEVEL option to identify the number of
labels present on your tape. LEVEL limits the number of labels written
on output; it has no effect whatsoever on input. There are four
possible values that you can specify:

e 0 (for an unlabelled tape)
o 1 (for Level 1 labels only: HDRl, BEOFl, or EOV1)
e 2 (for Level 1 labels and HDR2, EOF2, and/or BOV2 labels only)

3 (for Level 1 labels, HDR2, EOF2, BOV2, and user labels only)
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These four levels are illustrated in Figures 7-3, (A) through (D). For
more information on these levels of tape labels, see Part I, Chapter 3
of this manual.

Note

Prime does not yet support user label processing. You may
specify a value of 3 but MAGNET treats it as if you had
specified a value of 2.

LEVEL is for tape objects only. If you do not specify it, the default
is 0. 1In the following example, MYTAPE is a tape object located on
logical device number 3. It has two levels of IBM standard labels:

> DECLARE MYTAPE TAPE=(3), LABFLS=(IBM), LEVEL=(2)
>

The FILEID Option: You use the FILEID option to identify the name of
the labelled file you wish to read or write., FILEID specifies the
file-id field of Level 1 labels. The value you specify for this option
is a string of no more than 17 characters. If you specify fewer than
17 characters, the value is blank-padded on the right. The string can
be any mixture of the following:

e Upper and/or lowercase alpha characters
e Numbers

e Any other characters except right and left parentheses, equal
signs, commas, apostrophes, and blanks

FILEID is solely a tape option. If you do not specify it, the default
is 17 blanks. 1In the following example, SYSIN is an IBM standard
labelled file located on logical device number 2. The file-id field of
the Level 1 labels is SOCSECNUMS:

> DECLARE SYSIN TAPE=(2), LABELS=(IBM), FILEID=(SOCSECNUMS)
>

The FILENO Option: FILENO identifies the number of the file you wish
to work with on your tape. It is strictly a tape option for unlabelled
files or for labelled files whose labels are being bypassed. (For more
information, see the description of the BYPASS option.) Alternatively,
you use the FILENO option with POSITION, a MAGNET subcommand, to
specify absolute or relative file positioning on a tape. (For more
information, see the POSITION subcommand description later in this
chapter.)
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If you use this option to specify an unlabelled tape file or a labelled
file whose labels are bypassed, the value must be a number greater than
or equal to 0. (A value of 0 indicates that you wish to work with the
file at your current position on the tape.) If you use FILENO for
positioning, the value may be less than 0.

In the following example, OUTFILE is an unlabelled tape object located
on logical device number 1. You are working with the second file on
the tape:

> DECLARE QUTFILE TAPE=(1l), LABELS=(NONE), FILENO=(2)
>

The OWNER Option: You use the OWNER option to identify the owner
identificaton field on a VOL1 label. The value you specify depends on
whether your tape is ANSI or IBM labelled. For both types of labelled
tapes, the value is a string of characters. You can specify up to 14
characters for ANSI labelled tapes and up to 10 characters for IBM
labelled tapes. If you specify a value that contains less than the
maximum number of characters for either format, the wvalue is
blank-padded on the right. As for the FILEID option, the string can be
any mixture of the following:

® Upper and/or lowercase alpha characters

¢ Numbers

® Any other characters except right and left parentheses, equal
signs, commas, apostrophes, and blanks

OWNER is strictly a tape option. If you do not specify this option for
an ANSI 1labelled tape object, it defaults to 14 blank characters. The
default for an IBM labelled tape object is 10 blank characters. 1In the
following example, WAGES is an ANSI labelled tape object located on
logical device number 4. The owner identification field is SUSANADLEY:

> DECLARE WAGES TAPE=(4), LABELS=(ANSI), OWNER=(SUSANADLEY)
>

The VOLSER Option: VOLSER identifies the volume serial identificaton
field (VOLSER number) on a VOL1 label. The value is a string of no
more than six characters that can be a mixture of any of the following:

e Upper and/or lowercase alpha characters

® Numbers

e Any other characters except right and left parentheses, equal
signs, commas, apostrophes, and blanks
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If you specify less than six characters, the value is blank-padded on
the right. The VOLSER option is solely for tape objects. If you do
not specify it, the default is six blank characters. In the following
example, DATA TEST is an ANSI labelled tape object located on logical
device number 3. The VOLSER id is 63A:

> DECLARE DATA TEST TAPE=(3), LABELS=(ANSI), VOLSER=(63A)
>

The RECORDNO Option: The RECORDNO option identifies the number of
physical records that you wish to space either forward or backward.
You use this option only in conjunction with the POSITION and QOPY
subcommands. (For more information, see the descriptions of the
POSITION and QOPY subcommands later in this chapter.) The value you
specify with RECORDNO is either a positive or negative number (for
spacing either forward or backward, respectively). This option is for
tape objects only. If you do not specify it, the default is 0. 1In the
following example, BAR is a tape object located on logical device 0.
RECORDNO indicates to the POSITION subcommand that you wish to position
the tape five filemarkers backward and then 17 physical records
forward:

> DECLARE BAR TAPE=(0), FILENC=(-5), RECORDNO=(17)
>

The VISUAL Option: You use VISUAL to specify the external visual
identification of the tape reel you are using. The external visual
identification is located on the tape reel enclosure, and its position
is illustrated in Figure 7-4. VISUAL simplifies the identification of
tape reels for MOUNT and DISMOUNT requests. The value is a string of
32 characters that can be any combination of the following:

e Upper and/or lowercase alpha characters
® Numbers

e Any other characters except right and left parentheses, equal
signs, commas, apostrophes, and blanks

VISUAL is solely for tape objects, If you do not specify it, the
default is 32 blank characters. In the following example, STEVE is a
tape object located on logical device number 7. The external visual
identification of this tape reel is MYTAPE2:

> DECLARE STEVE TAPE=(7) , VISUAL~(MYTAPE2)
>
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The BYPASS Option: With BYPASS, you indicate to MAGNET whether or not
to ignore the labels on your tape and then identify the tape files by
number as opposed to file-ids. The value you specify is either YES or
NO. There are a few important points to keep in mind when you use this
option:

e BYPASS is valid only when you are reading a tape.

e You must always specify, with the LABELS option, the type of
labels to be bypassed (either ANSI or IBM).

e BYPASS causes MAGNET to ignore all associated label options
(VOLSER, OWNER, FILEID).

This option is for tape objects only. If you do not specify it, the
default is NO. 1In the following example, FILE2 is an ANSI labelled
tape object located on logical device number 6. You indicate that you
want MAGNET to ignore all the labels and then position at the second
logical file on the tape:

> DECLARE FILE2 TAPE=(6), LABFLS=(ANSI), BYPASS=(YES), FILENO=(2)
>

The BUFFERS Option: All magnetic tape I/0 is performed through
internal buffers. Each tape object must have its own I/O buffers in
order to use the READ, WRITE, or MOVE subcommands. You specify the
BUFFERS option to indicate how many internal buffers are being used for
magnetic tape I/0. The value is a numeral, which may be 0 through 10
only. If you specify BUFFERS with a DECLARE subcommand and then later
modify it with a lesser value, the extra buffers are released (returned
to the free storage list),

The BUFFERS option is for tape objects only and it defaults to a value
of 0. In the following example, you declare a tape object, DOT. It is
located on logical device number 2 and has 3 internal I/O buffers:

> DECLARE DOT TAPE=(2), BUFFERS=(3)
>

Note

To use a specific tape object with the READ, WRITE, or MOVE
data transferral subcommands, you must always specify the
BUFFERS option with a value greater than 0. (These subcommands
are described in detail later in this chapter.)
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The LIST Subcommand

You use LIST to see what object-names you have declared. The
subcommand line format is as follows:

> LIST

MAGNET prints out a chart that shows all declared object-names and the
type of the object (DISK or TAPE). In the following example, LIST
shows the two declared objects TFILE and DFILE to be tape and disk
objects, respectively.

> LIST

_ object-names type
TFILE TAPE
DFILE DISK
>

The DISPLAY Subcommand

DISPLAY shows all options associated with a declared object-name. The
subcommand line format is as follows:

> DISPLAY object—-name

The subcommand output shows all possible options that you can specify
for an object-name. Tape options appear for tape objects and disk
options appear for disk objects. Those options that you previously
declared for the specified object-name appear with their values, along
with those that automatically default, if you do not specify them. The
following is an example of DISPLAY output for a tape object, SYSIN.
You first declare SYSIN with four options and their values. The LIST
subcommand confims that SYSIN is a declared tape object. Output from
DISPLAY then shows all possible options for SYSIN, but only shows the
values for those you declared (TAPE, FILENO, LABELS, and BYPASS) and
those you did not declare that default automatically.

> DECLARE SYSIN TAPE=(3) , FILENO=(5), LABFLS=(ANSI), BYPASS=(YES)
> LIST

object-names tape

SYSIN TAPE
> DISPLAY SYSIN
**¥¥ Tnformation for TAPE object SYSIN ***

PREV= / NEXT=

PREACTION = POSTACTION =

TAPE = 3 TRACKS =9
DENSITY = 800 CHARACTERS =2
LABELS = ANSI LEVEL = 0
BYPASS = YES PROTECT = NO
FORMAT = FIXED PARITY =
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LRECL = 0 BFACTOR = 1
MAXTO = 10000 VISUAL =

FILENO = 5 RECORDNO = 0
EXCHANGE = NONE FILEID =

VOLSER = OWNER =
GENERATION = 0001 VERSION = 00
CREATE = 00000 EXPIRE = 00000
ACCESS = SEQUENCE =1
TRANSLATE = (A¥%)

>

The next example shows DISPLAY output for a disk object, SYSOUT. You
declare SYSQUT with only one option, DISK. The LIST subcommand
confirms that SYSQUT is a disk object. Output from the DISPLAY
subcommand shows all possible disk options for SYSQUT, but only prints
values for DISK, IRECL, and FORMAT. (The values shown for LRECL and
FORMAT are default values.)

> DECLARE SYSQUT DISK=(SUE>SOURCE>REV18.3>FILE2)
> LIST

object-names type

SYSQUT DISK
> DISPLAY SYSQUT

*** Information for DISK object SYSQUT ***
DISK = SUE>SOURCE>REV18.3>FILE2

PREV= / NEXT=

PREACTION = POSTACTION =

LRECL =0 FORMAT = VAR/PRIME
>

The RENAME Subcommand

You use RENAME to change the name of a declared object. The subcommand
line format is as follows:

> RENAME old-object—name new—-object—name
In the following example, EMPNOS1 is a previously declared object, as

shown in the LIST subcommand output. You rename EMPNOS1 to EMPNOS2,
and the new-object-name appears when you give a second LIST subcommand.
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> LIST

object—-names type
EMPNOS1 TAPE
> RENAME EMPNOS1  EMPNOS2
> LIST

object-names type
EMPNOS2 TAPE
>

The MODIFY Subcommand

MODIFY changes a declared object or option. For example, you can add
an option to an object-name or change the value of an option. The
subcommand line format is as follows:

> MODIFY object—name OPTION=(value) [,OPTION=(value)...]

On the subcommand line, options can be in any order; you do not have
to specify DISK, TAPE, or EXTERNAL as the first option. All options
that you can use with the DECLARE subcommand are also valid for MODIFY.
There are three important points to remember when you use the MODIFY
subcommand :

e You can only modify object-names already declared.
® You can only specify tape options for a tape object.
e You can only specify disk options for a disk object.

In the following example, you declare a tape object, BETA _TEST. You
specify the options TAPE, TRACKS, FORMAT, DENSITY, and FILENO with
their corresponding values. A LIST subcommand confirms that BETA_TEST
is a declared tape object. The output from a DISPLAY subcommand shows
the declared options and values for BETA TEST. You now wish to modify
BETA_TEST by adding some options to those you have already declared.
With the MODIFY subcommand, you specify the additional options LABELS,
LRECL, BFACIOR, and BYPASS. Again, a LIST subcommand confirms that
BETA_TEST is a tape object. Now, when you give the DISPLAY subcommand,
the output shows not only the options and corresponding values you
specified when you first declared BETA_TEST, but also those you
specified when you modified it. In both cases with the DISPLAY output,
you also see the options that default automatically, if you do not
specify them.
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> DECLARE BETA _TEST TAPE=(0), TRACKS=(9), FORMAT=(VAR/ANSI),

DENSITY=(6250) , FILENO=(2)

> LIST

object—-names type

BETA_TEST

TAPE

> DISPLAY BETA_TEST

*** Information for TAPE object BETA TEST ***

PREV= / NEXT=
PREACTTON = PFOSTACTION =
TAPE = 0 TRACKS =9
DENSITY = 6250 CHARACTERS = 2
LABELS = NONE LEVEL = 0
BYPASS = NO PROTECT = NO
FORMAT = VAR/ANSI PARITY =
LRECL = 0 BFACTOR = 1
OFFSET = 0 BUFFERS = 0
MAXTO = 10000 VISUAL =
FILENO = 2 RECORDNO = 0
EXCHANGE = NONE FILEID =
VOLSER = OWNER =
GENERATION = 0001 VERSION = 00
CREATE = 00000 EXPIRE = 00000
ACCESS = SEQUENCE = 0
TRANSLATE = (A¥)
> MODIFY BETA TEST LABELS=(ANSI), LRECL=(100), BFACIOR=(10),
BYPASS= (YES)
> LIST

object-names type
BETA_TEST TAPE
> DISPLAY BETA TEST
*** Information for TAPE object BETA TEST ***
PREV= / NEXT=
PREACTION = POSTACTION =
TAPE = 0 TRACKS =9
DENSITY = 6250 CHARACTERS =2
LABELS = ANST LEVEL = 0
BYPASS = YES PROTECT = NO
FORMAT = VAR/ANSI PARITY =
LRECL = 100 BFACTOR = 10
OFFSET = 0 BUFFERS = 0
MAXTO = 10000 VISUAL =
FILENO = 2 REQORDND = 0
EXCHANGE = NONE FILEID =
VOLSER = OWNER =
GENERATION = 0001 VERSION = 00
CREATE = 00000 EXPIRE = 00000
ACCESS = SEQUENCE = 0
TRANSLATE = (A¥%)

>

7-29 First Edition



DOC5027-183

The DELETE Subcommand

This subcommand deletes one declared object—name. When you delete an
object-name, you also clear the space it occupied internally within
MAGNET. The subcommand line format is as follows:

> DELETE object—name
In the following example, output from a LIST subcommand shows that you

have two previously declared tape objects, STATS1 and STATS2. You
delete STATS2, and a second LIST subcommand reflects the deletion,

> LIST

object-names type
STATS1 TAPE
STATS2 TAPE
> DELETE STATS2
> LIST

object—names type
STATS1 TAPE
>

The TRANSLATE Subcommand

TRANSLATE indicates, for tape objects only, that you want particular
logical records translated to or from industry standard ASCII, EBCDIC,
or BCD. Translation is also available for several different
seven—-track binary formats, For example, suppose you have an
80-character logical record. The first 40 characters specify a
person's name in EBCDIC and the last 40 characters specify binary
information. You could specify a translation for the first 40
characters to Prime ASCII and the second 40 characters could be read as
they are. The subcommand line format for TRANSLATE is as follows:

> TRANSLATE object-name ([repetition factor] edit token list)
An edit token specifies how you want particular fields of a logical
record translated. An edit token is an alpha character optionally
followed by any of the following:

e Upper and/or lowercase alpha characters

e Numbers

e An asterisk

e Any other characters except right and left parentheses, equal
signs, commas, apostrophes, and blanks
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An edit token list is a group of edit tokens separated by commas. Each
edit token or edit token list may be preceded by an optional repetition
factor, which is always a number. An example of an edit token is A6,
which specifies a translation of six characters to industry standard
ASCII. Table 7-3 1lists each translation edit token and its function.
Facilities are available for inserting fill characters, specifying no
translation (reading or writing raw data), and for utilizing
user—-defined translation tables. (For detailed information on all edit
tokens and translation character set tables, see Appendix A. For
detailed information on modifying user—-defined translation tables, see
the description o<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>