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PREFACE

March 1963

This manual provides a comprehensive description of the use and
operation of the Philco 2000 Operating System (SYS), and replaces
most SYS publications issued prior to October, 1962,

The reader should be familiar with basic programming on the
Philco 2000 Electronic Data Processing System and with Philco’s
Translator-Assembler-Compiler (TAC). A knowledge of ALTAC
is also helpful.

The manual includes detailed information, with examples, of the
four major SYS areas — control lines, entries, service routines,
and library routines.

Published in loose-leaf form, this manual permits insertion of
updated pages to be issued as future changes and additions are
made to SYS,

The following publications have been superseded by this manual:
TRACE 1, R&D Note 23, issued January 4, 1960.
SEGMENTATION AIDS, R&D Note 28, issued January 18, 1962,

OCTAL-QUATERNARY CORRECTIONS IN SYS, R&D Note 29,
issued January 22, 1962.

SYS SERVICE ROUTINE BINDElL, R&D Note 30, issued January
22, 1962,

“FORM’’ ERRORS DURING SYS OPERATION, R&D Note 31
issued February 21, 1962.

LOADGEN, R&D Note 32, issued February 28, 1962,

DATA, R&D Note 33, issued February 26, 1962,

VERSION D OF THE PHILCO 2000 OPERATINGSYSTEM (SYS D),
R&D Note 35, issued March 12, 1962,

TACLTC (TAC Language Tape Comparison), R&D Note 36,
issued March 12, 1962,

SNAPGEN, R&D Note 38, issued May-15, 1962,

VERSION D2 OF THE PHILCO 2000 OPERATING SYSTEM,
R&D Note 39, issued August 10, 1962.

SYS — PHILCO 2000 OPERATING SYSTEM, Program Description
(PD-1), issued January, 1961, Also includes the eight appen-
dices of the SYS Description (issued April 26,1961): SYSAIDE,
SYSRPLC, TACSERVS, DELRPL, DATA, JOBSRCH, SNAP,
and Modifications to SYS for use with TAC II and ALTAC II
(the latter issued August 11, 1961).
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AN AID TO
OPERATORS

AN AID TO
PROGRAMMERS

AN AID TO
OPERATIONS

SECTION |
GENERAL DESCRIPTION

The Philco 2000 Operating System (SYS) is anassembly of execu-
tive routines designedto provide efficient use of computer run time
by standardizing operating procedures, and by reducing the neces-
sity for operator intervention.

The System provides automatic and rapid sequential processing of
all programs which are compiled and run on a Philco 2000 com-
puter, using a minimum of eight on-line magnetic tape units or
one on-line paper tape unit and seven on-line magnetic tape units,
These programs include TAC and ALTAC compilations, and all
Running Program Language (RPL), Absolute Binary (ABS), and
Relocatable Binary (REL) programs which are being run, tested,
and/or corrected,

At most computer installations, such operations as loading pro-
grams into memory, rewinding tapes, and creating post-mortem
dumps must be performed continually. SYS relieves the operator
from manually performing these duties, thus substantially reducing
over-all running time.

SYS provides many specialized routines toaid the programmer in
running and debugging programs. Moreover, SYS Entries, or
internal subroutines, may be used to reduce such programmer
tasks as repeating numerous instructions to the operator, or
calling external subroutines.

Additional time saving for computer centers is gained as SYS can
accept in succession any type of source language program (i.e.,
TAC or ALTAC) tobe compiled and run, SYS also provides memory
dumps or snapshots in the event of program failure, and auto-
matically supplies accounting records (in conjunction with the Ac-
counting Clock) for more efficient bookkeeping.

SYS reduces tape-handling time by permitting input programs to
be stacked (placed in consecutive order) onthe same tape prior to
compilation or running. Similarly, object programs (those which
have been compiled) and edited outputs can be stacked on their
respective output tapes.
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GENERAL SYS OPERATIONS

SYS TAPE
ASSIGNMENTS

COMMUNICATION
WITH SYS

Control Lines

1-2

SYS is on magnetic tape during the compilation or running of a
program. Its most basic operations are also contained within
memory at all times to direct the operation of programs. As other
sections of SYS (not within the basic operations) are required, they
are read as one-block-length routines into memory fromtape and
are executed. These 128-word routines are called shuttle blocks,
and, in general, only one suchblockis contained in memory at any
one time. Therefore, SYS usually requires only 512 words of
memory (locations zero through 777g), leaving the remainder of
memory to the programmer’s use.

In addition to the magnetic tape which contains the SYS program,
other tapes may be used to contain:

e the program to be run or compiled

o input data to be processed

o edited output data

o 2a iibrary of standard routines and subroutines

o temporary storage of program information and data.

In order for SYS to operate at maximum efficiency, specific tape
assignments must be used for the various programs. A brief de-
scription of these assignments appears in the table on page 1-3.
A more detailed explanation of individual tape assignments is
contained in Section II, page 2-1,

Communication between SYS and the programmer may be made
by Control Lines, SYS Entries, SYS Service Routines, and TAC
Library Routines for SYS.

Control Lines, which specify SYS operations tobe performed, are
written by the programmer in standard TAC instruction format. As
distinct from SYS Entries and Library Routines below, which are
called from within a user’s program, control lines are submitted
outside the program. Each control line contains a control instruc-
tion and its parameters, and causes such actions to be performed
as:

. reading, writing, or rewinding tapes

o loading programs into memory and transferring control tothem

o stopping computer action or transferring control to a location
in memory

o signifying the types of debugging memory dumps desired.



SYS TAPE
ASSIGNMENTS

SYS Entries

TAPE USE DURING COMPILATION AND PROGRAM RUN TIME

0 Unassigned: may be used by a programmer for ad-
ditional input or output data tapes, library tapes,
TAC language program tapes, or RPL tapes.

1 SYS Program Tape: contains the Philco Operating
System (SYS) program, the TAC and ALTAC com- -
pilers, and the many utility routines within SYS.

2 SYS Intermediate Tape: contains the RPL, ABS, or
REL program just after compilation; contains in-
termediate information specified by dump and snap
parameters during run time.

3 Compiler Scratch Tape: used as a working tape dur-
ing TAC and ALTAC compilations and by some of
the utility routines during run time.

4 User’s Program Tape: used to collect binary pro-
grams (RPL, ABS, and REL) resulting from the com-
pilation process.

5 SYS Output Tape: the tape on which most information
for off-line printing and punching is placed; informa-
tion written on the tape identifies jobs, provides
accounting and debugging information, and contains
Code-Edits and binary program cards (if any) of
programs just compiled.

6 Compiler Scratch Tape: (the same as Tape 3).

7 TAC Library Tape: contains the various subroutines,
macro-instructions, and generators which are availa-
ble to the programmer.

8 SYS Input Tape: contains the various jobs to be com-
piled and/or run,

9-15| Unassigned: (the same as Tape 0).

SYS Entries, which permitthe programmer touse various routines
stored within the basic operations of SYS, provide another means
of communication. The programmer may call these routines by
writing a transfer of control within his programto a desired entry.
Each entry is a location within SYS which contains a transfer of
control to its respective routine. The actual locations of these
entries within SYS are defined by the SYS subroutine SYSDEF

(page 4-1).
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Service Routines

Library Routines

OPERATING
PROCEDURES

SYS Jobs

Sources of
Control Lines

Running SYS

SYS Output

The entries include provisions for such operations as:
e initialization of SYS

e post-mortem dumps

e Console Typewriter type-outs

e reading, writing, and rewinding tapes

e scanning routines for the Address and Remarks field of a
TAC-format card.

A third means of communication is provided by SYS Service
Routines, which are generally called by writing a control line that
specifies the designated service routine as one of its parameters.
These routines are specialized programs designed to aid the
programmer in performing routine functions of tape maintenance,
debugging, and program monitoring.

Library Routines, the fourth method of communication, include
special subroutines and generators applicable only to programs run
under SYS control. These are called by the programmer in the
same manner as any TAC subroutine or generator.

To use SYS, it must first be loaded into memory, tapes must be
mounted on their proper units, and SYS must be initialized (refer
to SYS Entry 1SYSIN, page 4-3). Normally, initialization is re-
quired only once for a series of SYS jobs.

A SYS job is a combination of a program to be compiled and/or run
under control of SYS, and the necessary SYS control lines.

Following the initialization, the source of control lines is typed
on the Console Typewriter by the operator using the CONIN in-
struction (page 3-2.2). Such sources may include magnetic tape in
either Code Mode or Image Mode format, paper tape, or the Con-
sole Typewriter.

The main function of CONIN is to change the mode of input. At the
option of a particular installation, SYS can be modified so that a
specific control line source can be assumed without the use of a
CONIN instruction.

These control lines, entries, and calls for service routines,
subroutines and generators submitted to SYS are executed se-
quentially, causing the designated operations to be performed.

Transmission of information from SYS to the programmer and
operator is effected via type-outs on the Console Typewriter and
print-outs on the High-Speed Printer. Both types of communication
are concerned largely with debugging information. Information
from the High-Speed Printer in particular maydescribe computer
actions about to begin, or just completed, and may provide error
indications,



MANUAL CONVENTIONS

MEMORY CONCEPT

SENTINEL BLOCK

BREAK CHARACTER

PROGRAM IDENTITY (ID)

CODE MODE

HOLLERITH-CODE
MODE

IMAGE MODE

HOLLERITH-IMAGE
MODE

BINARY-IMAGE MODE

DUMP
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The following conventions, definitions, and special SYS symbols
are presented at this point so that the programmer may become
familiar with them prior to their appearance-in the manual.

In this document, the beginning of memory is referred to as Lo-
cation Zero, while the high-order locations are referredto as the
end of memory.

A sentinel block is defined in this manual as a 128-word block of
1024 identical alphanumeric characters (usually Z) writtenontape.
Only the first 120 words of the block are inspected, however, by
SYS during a sentinel search. Break charactersare never included
in the configuration of a sentinel block produced by the System.

A break character is one of four designated characters used to
separate parameters within SYS control lines. It maybe a comma
(,), period (.), semicolon (;), or slash (/). No distinction is made
between these break characters except where otherwise noted
in this manual,

A program identity (ID) is defined as 16 or fewer alphanumeric
characters which are used as a unique configuration to label a
program. Spaces are significant.

Code Mode is that format which results from the card-to-tape
conversion of cards punched in Hollerith code into Philco 2000
Code by the Punched Card Controller. If Code Mode is indicated,
SYS assumes that data has beenconvertedto Code Mode, 10 words
per card, 12 cards per block. (Refer to Philco Codes, Appendix B.)

Hollerith-Code Mode is the same as Code Mode.

Image Mode is that format which results from the card-to-tape
process that transcribes the twelve rows of each column of a card
as 12 binary digits onto tape. Punches are transcribed as one’s.
If Image Mode is indicated, SYS assumes that data has been tran-
scribed in Image Mode, 20 words per card, six cards per block.
Image Mode format may be in either Hollerith-Image Mode or
Binary-Image Mode.

Hollerith-Image Mode is that format which results from Image
Mode processing of cards punched in Hollerith code.

Binary-Image Mode is that format which results from Image Mode
processing of cards punched in binary form. Binary cards may be
read only in Image Mode.

A dump is that action which results in the editing of information
in designated memory locations and subsequent transmission of
the information onto magnetic tape for off-line printing on the
High-Speed Printer.
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POST-MORTEM
DUMP -

SNAPSHOT DUMP

CATASTROPHIC
DUMP

SPECIAL SYS
SYMBOLS

1-6

A post-mortem dump is a dump whichtakes place after a program
has been terminated. All dumps signified by the DUMP control
instruction (page 3-7.1), and the SYS entries Location Zero,

"1ERRDMP, and 1SUBERR (pages 4-2, 4-4, and 4-5) are post-

mortem dumps.

A snapshot dump is a dump which occurs at designated locations
during the running of an object program, as specified by the
SNAP control instruction (page 3-7.2). A post-mortem dump must
be executed to have the snapshot dumps edited and placed on
Tape 5 for printing on the High-Speed Printer.

A catastrophic dump is a post-mortem dump which may be taken

in the event SYS is destroyed in memory. (Refer to pages 3-7
and E-4.)

The following list presents a brief description of frequently-used
symbolic locations within SYS,

1CONLIN — The first word of a ten-word memory area in which
the current control line is stored in Hollerith-Code Mode.
(Refer to INXTCRD, page 4-19.)

1CONBIT — A 48-bit indicator word which is used predominantly
by SYS for internal control. (Refer to INXTCRD, page 4-19.)

INTRYJA — A single memory location, the left half of which con-
tains a jump instruction, The address is normallya location in

an object program to which control is to be transferred from
SYS. ‘

IWRD1 and 1WRD2 — Two memory locations in which the param-
eter output of the 1SCAN and 1SCANON subroutines is stored.
(Refer to pages 4-15 and 4-16.)

1CHARCT — A single memory location in which is stored, in the
left address portion, the number of characters recognized by the
1SCAN and 1SCANON subroutines. -

1IBIT1 — A single memory location which is set by the IBIT con-
trol instruction and may be interrogated by a program. (Refer
to page 3-8.1.)

COMORG — (COMmon ORiGin for REL programs): A single
memory location which contains the origin of the Common
area in the left address portion and zero or the origin of the
last REL program loaded in the right address portion. (Refer
to COMMON, page 3-4.5; ORIGIN, page 3-4.4; JOB, page 3-2.1;
and REL, page 3-4.3.)

COMSIZE — (COMmon SIZE for REL programs): A single mem-
ory location which contains the size of Common in the left ad-
dress portion. (Refer to COMMON, page 3-4.5; JOB, page 3-2.1;
and REL, page 3-4.3.)

MASORG — (MASter ORiGin for REL programs): A single mem-
ory location which contains the origin of Common in the left
address portion and zero or the origin of the master segment’s
final component in the right address portion. (Refer to MAS-
TER, SEGMENT, and JOB, pages 3-5.2, 3-5.1, and 3-2.1.)
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SECTION I
SYS TAPE ASSIGNMENTS AND FORMATS

Normal SYS use requires eight magnetic tape units; seven will
suffice, however, when operating in paper tape or Console Type-
writer modes of input. A description of the functions, contents,
and data formats of these tapes is contained in this section of the
manual,

Tapes 1 through 8 are described; other tapeshave no significance
to SYS, although their use may be directed by certain control
instructions at the option of the user. These include such control
instructions as REWIND, TAC, READF, READB, and WRITE, and
such service routines as TACSERV, RPLC, and DATA.
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TAPE 1

FUNCTION

FORMAT

Image Portion

RPL, ABS or
REL Portion

ADDING PROGRAMS

2-2.0

TAPE 1 — SYS Program Tape

The SYS Program Tape contains SYS and allassociated programs
and routines such as TAC, ALTAC, BINDEL, TACSERV, and
RPLC. A detailed listing of the contents of this tape is contained
in Appendix D,

The first several blocks of the tape consist of programs in a
special SYS image form, while the remainder of the tape contains
programs in RPL, ABS or REL form.

Each block of the SYS image portion is identified by its first word
containing, in Bits 00-29, the Hollerith equivalentof the characters
BLOCK. The remaining portion of the word is the block number in
binary (scaled at T47). The remainder of eachblock is the machine
language of the individual routines,

The first four blocks of the tape are numbered BLOCKO000. The
remaining blocks are numbered consecutively starting with
BLOCKO001.

Blocks 1 and 2 contain the most basic operations of SYS, and are
read into memory (locations 0 through 377g) by the operator at
initialization time. The remaining SYS image blocks, called
shuttle blocks, are one-block-length routines brought in normally
one block at a time by SYStothe third block in memory (locations
400g through 577g) to execute functions as required by control
instructions and entries.

An exception to this rule is the relocatable loader (page 3-4.3)
which occupies several blocks, four of which are read into loca-
tions above 1000sg.

A call for a SYS entry (refer to SYS Entries, page 4-1) is trans-
lated by SYS into calls for one or more blocks in succession,
SYS then searches backward or forward for the proper blocks
based upon their numbers. For this reason, blocks must appear
on tape in their block number sequence.

Following the SYS image portion of thetapeare several programs
in RPL, ABS, or REL format. Some of these are used only by
SYS, while others are service routines which may be called
directly by the programmer,

Other programs, such as frequently-used production runs or
special service routines, may be added to Tape 1 at installation
option. The only restriction is that RPL programs added must
not contain the characters BLOCK in the first 30 bits of the first
word in any of the blocks placed on tape. The restriction does not
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TAPE 1

apply to programs in ABS or REL card format because the first
eight columns of each card contain anIdentity and Sequence number
in Hollerith code, although the remainder of the card is in Binary-
Image Mode. The first five characters of the Identity and Sequence
field is never equal to the characters BLOCK.

The last program on the tape is followed by a sentinel block of
7Z’s which signals the end of useful information.

2-2.1



TAPE 2

FUNCTION

FORMAT

TAC

ALTAC

RPL, ABS and REL

2-3.0

TAPE 2 — SYS Intermediate Tape

The SYS Intermediate Tape is a scratch tape pre-empted by SYS
for specific applications. The programmer should not use this
tape as a program scratch tape unless he is thoroughly familiar
with SYS operations and is willing to conform to the restrictions
defined within this section.

The first block of Tape 2 is reserved for the exclusive use of
SYS; it contains a copy of the last JOB control instruction executed
(edited for the High-Speed Printer) and other internal SYS in-
formation. All references within this section concerning Tape 2
positioned means Tape 2 is rewound and then spaced forward one
block. The remainder of the tape is usedin conjunction with vari-
ous control commands.

When a TAC command is executed by SYS, the following action
takes place:

e Tape 2 is positioned.

e The machine language (RPL, ABS, or REL) program output is
written on Tape 2 by TAC during compilation.

e When TAC returns control to SYS, two sentinel blocks of Z’s
are written and Tape 2 is positioned,

e If no major compilation errors were detected and/or if IBIT 47
(page 3-8.1.1) was set prior to the TAC control instruction,
SYS will copy the compiled program onto the program tape,
usually Tape 4, and will position Tape 2.

When an ALTAC command is executed by SYS, the following action
takes place: '

e Tape 2 is positioned.

e If IBIT 43 is set to one, the ALTAC language program will
be copied onto Tape 2 for input to ALTAC. Tape 2 is then
positioned.

e When the TAC compilation phase begins, Tape 2 is used in the
same manner as described for TAC.

If an RPL, ABS, or REL program is to be run from Tape 2, an
RPL, ABS, or REL command may be given with 2,ID in the Ad-
dress and Remarks field, SYS then performs the following action:



DUMP and SNAP

SNAP Format

Post-Mortem
DUMP Format
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TAPE 2 |

® Tape 2 is searched for the designated program.

e If the program is located, it will be read into memory and
Tape 2 will be positioned.

e If it cannot be located, NOT HERE will be typed on the Console
Typewriter and Tape 2 will be positioned.

Tape 2 is not affected at the time of interpretation of a DUMP or
SNAP control instruction (pages 3-7.1 and 3-7.2, respectively).
If DUMP control instructions are encountered, they will be in-
terpreted and the parameters will be stored in a table within
SYS. The resulting DUMP command words will then be processed
only if a post-~mortem dump (page 4-4) occurs.

If SNAP control instructions are encountered, SYS will interpret
them and plant snapshot intercepts at the designated locations in
the object program. The specified areas are transcribed onto
Tape 2 in Dump Data Format (page 2-3.2) when the intercepts are
encountered at run time.

Snap dumps are always transcribed onto Tape 2 prior to termina-

tion of the object program, and hence are written prior to a post- .
mortem dump entry (LERRDMP or 1 SUBERR, pages 4-4 and 4-5).

Binary information stored on Tape 2 is automatically converted

for printing on the High-Speed Printer by the DUMPCON routine

at the conclusion of the job. (Refer to Philco Program Description,

PD-2, DUMPCON.)

Post-mortem dumps (specified by the DUMP instruction) are
written onto Tape 2 after control is transferred to a SYS post-
mortem dump entry (LERRDMP or 1SUBERR, pages 4-4and 4-5),
or after initiation of the catastrophic dump process (page 3-7).

Whenever a snapshot intercept is encountered, SYS writes the
current console dump data (refer to the table on page 2-3.2 for
format) onto Tape 2. The 13th word (Word 12 in the table) is the
command word and contains the snap dump parameters — Core
Starting Address (CSA), Core Ending Address (CEA) and Conver-
sion Code (CC) - illustrated as follows:

CSA CEA CcC
01 15 25 39 42 47

Immediately following the command word, SYS writes the specified
dump area from memory onto Tape 2 in binary, using as many
blocks as needed. As each snapshot intercept is encountered by
SYS, current console dump data is written at the beginning of the
next block. (Refer to the figure on page 2-3.3) Strings of identical
words are deleted; only the first two equal words are written on
tape, followed by a control word. Control must be transferred to
a SYS post-mortem dump entry prior to processing the next JOB
control instruction, or the snap dumps will not be edited and
transcribed onto Tape 5.

Whenever control is transferred to a post-mortem dump entry
(1IERRDMP, 1SUBERR), or whenthe catastrophic dumpis initiated,
SYS writes the current console dump data at the beginning of the
next available block. This will be the second block of Tape 2, if
no snap dumps were specified.

2-3.1
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DUMP DATA
FORMAT

2-3.2

WORD | BITS CONTENTS
1-16 (JA)
0 94-47 24/1 means snapshot; non-24/1 means post-
mortem
1 0-47 (A)
2 0-47 Q)
3 0-47 (D)
4 0-47 (TOGGLES)
OVERFLOW: 48/0 means OFF; any other|
5 0-47 : :
configuration means ON
ICO: 48/0 means OFF; any other configu-
6 0-47 .
ration means ON
7 1-16 (0X)
25-40 (1X)
8 1-16 (2X)
25-40 (3X)
9 1-16 (4X)
25-40 (5X)
1-16 6X
10 (6X)
'25-40 (7X)
11 0-47 (IBIT)
COMMAND WORD '
1-15 Core starting address (of first word in dump
area)
12 18-23 Binary point in S-conversion (0-63)
95.39 Core ending address (of last word in dump
area)
_ Conversion Code:
42-47 A = Alphanumeric H = Hexadecimal
C = Command O = Octal
F = Floating-point S = Fixed-point
The next input words are the contents of the dump area from
Core Starting Address to. Core Ending Address upon System
entry. Strings of identical words are not copied (page 2-3.1). If
necessary, these words extend beyond the second input block.

This format begins the second input block for either the snap
dump or post-mortem dump. If snap dumps are not written, the
format is used only once, i.e., prior to the first post-mortem

dump.
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FORM ERRORS

2-3.4

The 13th word (Word 12 in the table) of this block contains the
first post-mortem dump command control word from SYS’s table.
The first dump command is preset in the table and dumps
locations 60g through 75g (refer to 1CONLIN, page 4-19) in
alphanumeric format.

The specified dump area is always written from memory onto
Tape 2 immediately following the command word, Each succeeding
command word from the table is written on Tape 2 immediately
following the last word of the previous dump area, using as many
blocks as necessary. (Refer to the figure on page 2-3.3.)

Upon conclusion, SYS rewinds Tape 2 and calls the DUMPCON
routine, If the conversion code (Bits 42 through 47 of Word 12 in
the table) is incorrect when processed by DUMPCON, a FORM n»n
error will result (see below).

If an illegal conversion code is submitted tothe DUMPCON routine,
FORM #n is typed on the Console Typewriter, where »nn indicates
the illegal code in octal. Control is transferred to 1IENDJOB,

Either of the following conditions will cause this error to occur:
(1) an illegal conversion code was submitted inan otherwise legal
command word, or (2) a word of data was processed as a command
word.

The latter would occur if DUMPCON did not encounter the expected
format on Tape 2, as a result of one of the following errors:

. Tape 2 was moved by the object program.

. The FLEXO mode wasused without a JOB control line or other
initial positioning of Tape 2.

¢ Tape 2 was manually mispositioned during the clearing of a
tape error.

¢ DUMPCON was manually read into memory without Tape 2
being rewound.

e Tape 2 was manually switched or repositioned after starting
an object program run.

° A machine error occurred.
Because Tape 2 represents a portion of the required programi
interface between SYS and DUMPCON, any movement of Tape 2

other than that performed by SYS can result in a FORM ## error
should a dump be required.
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|  TAPE3

TAPE 3 — Compiler Scratch Tape

Tape 3 is used as a scratch tape by the TAC and ALTAC com-
pilers, and BINDEL and ANALYZER service routines (pages
3-3.1, 3-3.2, 5-4 and 5-3), It is rewound by SYS during execution

of a JOB control instruction (page 3-2.1).

Except for the above functions, Tape 3 is available as a scratch
tape for the programmer.,

2-4
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FUNCTION

FORMAT

2-5

TAPE 4 — User's Program Tape

The User’s Program Tape* has the function of collecting binary
programs resulting from the compilation process. This collection
is cumulative although programs placed on the tape can be re-
moved by the service routine BINDEL (page 5-4).

SYS places programs on Tape 4 in RPL, ABS, or REL format.
The three types of programs may appear intermixed on the tape,
in any order, with each program starting at the beginning of a
block.

The sequence of the programs on Tape 4 is that in which they
were compiled. The last program is followed by two sentinel
blocks of Z’s, which signify the end of useful information on the
tape. The tape is rewound during the initialization of SYS to insure
that programs to be compiled will be transferred to the useable
portion of the tape.

Systems personnel at each installation have an option that will
prevent the accumulation of programs on the User’s Program
Tape (Tape 4 only), from job to job. If the option is selected, the
following actions will be performed at the beginning of every job:
®  Tape 4 will be rewound,

® A sentinel block of Z’s will be written on the tape.

e  Tape 4 will be backspaced one block.

* Certain tapes other than 4 may be used as the user’s program
tape. (Refer to PROGTAPE, page 3-8.8.)
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FORMAT

Standard Print

Binary Punch

Hollerith Punch

Accounting Cards

X-Y Plotter

April 1963
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TAPE 5 — SYS Output Tape

The SYS Output Tape is that on which most information is placed
for off-line printing and punching. To use the tape, however, the
programmer must adhere to the SYS standards below concerning
the four modes of Data Select.

SYS writes information on this tape to identify jobs and provide
accounting and dump information. In addition, the compilers
produce their printed output via this tape. Following compilation,
SYS transfers binary card images to this tape for off-line punch-
ing (refer to TAC and ALTAC control instructions, pages 3-3.1
and 3-3.2, respectively).

The format of the various types of SYS output, specified by the
particular Data Select mode, is described as follows:

Data Select Zero is used to identify blocks to be printed on the
High-Speed Printer. The standard print plugboard setting is
one-to-one.

Data Select 1 is used to identify blocks for binary card punching
in Image Mode (20 words per card, 6 cards per block), with the
Control Character SENSE/IGNORE Switch of the Punched Card
Controller set to IGNORE when these cards are punched. To aid
operators in separating binary decks and associating them with
other output from the various jobs, SYS precedes each distinct
deck with one card in which all rows of Columns 1 through 8 are
punched. For the convenience of operators, any programs using the
off-line punch features of Tape 5 should state via the Console
Typewriter the number and type of cards to be punched.

Data Select 2 is used to identify blocks for Hollerith card punch-
ing in Code Mode (10 words per card, 12 cards per block), with
the Control Character SENSE/IGNORE Switch of the Punched
Card Controller set to IGNORE when these cards are punched.
As mentioned previously, any program using the off-line punch
features of Tape 5 should state, via the Console Typewriter, the
number and type of cards to be punched.

Data Select 3 is used to identify accounting cards placed by SYS
on Tape 5 for card punching in Code Mode (10 words per card,
12 cards per block), The Control Character SENSE/IGNORE
Switch of the Punched Card Controlier should be set to SENSE
when these cards are punched.

Data Select 4 is used to identify blocks containing data for the
X-Y Plotter,

2-6.0
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WRAPUP
FUNCTION

2-6.1

Whenever the Wrapup function of SYS is used by an operator
during execution of a JOB control instruction (page 3-2.1), SYS
writes the following onto Tape 5:

e An Accounting Card for the last executed job (if there is an
Accounting Clock).

An end-of-job block which causes a final sheet in the High-
Speed Printer to be ejected when Tape 5 is printed.

End-of-tape sentinels with unconditional stops in each of the
following Data Select modes used by SYS:

1.

In Data Select 0, this statement, edited for the High-Speed
Printer, appears several times:

THIS IS THE END OF THE TAPE STOP PRINTING

It is followed by a page-eject block which ejects a sheet
from the High-Speed Printer.

In Data Select 1, a block of filler characters (Octal 32) is

edited for punching,

. In Data Select 2, ten words are edited to punch a Hollerith-

Image card with the first and last rows of all columns
punched.

. In Data Select 3, the same card as that produced by Data

Select 2 is punched.

In Data Select 4, the following operations for the X-Y
Plotter are performed:

a. The pen is raised and positioned 0.5 inches toward
the top of the paper, and is then positioned at the left
margin,

b. The peri is lowered and a saw-toothed pattern with

a 45° diagonal length of 1.12 inchesisdrawn from left
to right. ) ‘

¢. The pen is raised and positioned 1.26 inches above the
saw-toothed pattern.

e A sentinel block of Z’s is then written, and the tape is rewound
with lockout, ’
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FUNCTION

TAPE 6

TAPE 6 — Scratch Tape

Tape 6 is used as a scratch tape by the BINDEL and ANALYZER
service routines (pages 5-4 and 5-3), and the ALTAC compiler
(page 3-3.2). Tape 6 may also be a user’s program scratch tape.

In addition, the TAC compiler will use Tape 6, if IBIT 43 (refer
to page 3-8.1.1) is set to one. The input program is transferred
prior to compilation from Tape 8 to Tape 6 in the same mode.

Tape 6 is rewound during execution of each JOB control instruc-
tion (page 3-2.1),
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FUNCTION

2-8

TAPE 7 — TAC Library Tape

The TAC Library Tape is normally Tape 7. Subroutines should
be in relocatable binary formatbecause the tape will automatically
be searched by SYS if a REL . . . SUBS call is encountered (page
3-4.3).

In general, Tape 7 contains the various macro-instructions,
generators, and relocatable binary subroutines which are avail-
able to the programmer,

Binary library tapes must contain a card of A’s preceding the
first binary subroutine and a card of Z’s following the last sub-
routine., (Refer to the Program for Library Updating and Main-
tenance (PLUM) Philco Program Report No. 13.)

If no library is needed, Tape 7 may be used as a scratch tape.
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TAPE 8

TAPE 8 — SYS Input Tape

The SYS Input Tape in MAGTAPE mode (refer to CONIN, page
3-2.2) contains the user’s source language program and SYS
control instructions in either Code Mode (10 words per card, 12
cards per block) or Image Mode (20 words per card, 6 cards per
block).

SYS handles changes in format between Code and Image Modes,
provided the proper CONIN line appears just prior to the change.
The only restriction is that a CONIN IMAGE control instruction
in Code Mode format must be an even card position in the block
(such as second, fourth, and sixth).

Punched card information may be transcribed on magnetic tape
in either of two modes. If transcribed in Code Mode (page 1-6),
the information on cards in Hollerith code is automatically con-
verted by the Punched Card Controller to Philco Code. If tran-
scribed in Image Mode (page 1-6), no conversion takes place;
instead, an image of the card punches, 12 bits per column, is
transcribed on tape. Cards punched with binary (non-Hollerith)
information must be transcribed on magnetic tape inImage Mode.
If SYS control cards punched in Hollerith code are transcribed
on magnetic tape in Image Mode, SYS will automatically convert
them to Philco Code prior to their execution. (Refer to Philco
2000 Character Codes, Appendix B.)

2-9
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SOURCES OF
CONTROL LINES

CONTROL LINE

FORMAT

SECTION Il
CONTROL LINE FUNCTIONS

The fundamental operations of SYS, such asloading programs into
memory, reading and writing on tape, and starting and stopping
runs, are calledintoactionby SYS Control Lines — each consisting
of a control instruction and its parameters.

A Control Line must be written in a format similar to that for
TAC instructions and may be entered into the computer from one
of the three following sources:

e Cards via Magnetic Tape 8 (SYS input tape)

° Papér tape (seven-channel; on-line via the word-at-a-time
channel).

o Console Typewriter (manually).

The format for SYS Control Lines is illustrated below, indicating
the location of columns, fields, and Console Typewriter tab
settings, including the left margin for the typewriter. Paper Tape
format is the same as that for the Console Typewriter,

FIELDS COLUMNS

] W\
\

LOCATION COMMAND ADDRESS AND REMARKS

H LOCATION COMMAND | })
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llliiiH:liHHl’ T

§22222222 ‘222222222”222222'.:2222? f
2333333333333333333333 3333333333:33333333 33333§
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1\)25555555555535555555 5555555555:55555555!. 35555
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1

foenTiTy AnD g n ’7
£ . ) ;
SEQUENCE LOCAYION comss
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CONSOLE TYPEWRITER TAB SETTINGS

LEFT MARGIN FOR CONSOLE TYPEWRITER
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REMARKS

Information; should be written within each field as follows:

o

Label Field (Column 9). An L or an R normally placed in this
field indicates whether the left or right half of an instruction
or an address is to be acted upon by a control instruction.
For the Console Typewriter, the single character is entered
before the first tab setting following a carriage return,

Location Field (Columns 10-16). Normally the octal address
of an instruction or data to be acted upon by a control instruc-
tion is placed in this field. For the Console Typewriter, in-
formation for this field is to be entered between the first and
second tabs following a carriage return,

Command Field (Columns 17-24), The control line command
is to be placed in this field. For the Console Typewriter, the
field is between the second and third tabs following the carriage
return,

Address and Remarks Field (Columns 25-80), The parameters
are to be written in this field in the following manner:

1, Parameters must be separated by break characters, i.e.,
a comma (,), semicolon (;), period (.), or slash (/). No
distinction is made between these characters, except where
otherwise noted.

2, The last parameter must be followed by a dollar sign if
remarks are to follow,

3. All parameters for a single control line must be contained
on one SYS control card. Multiple card control lines are
not permitted.

For the Console Typewriter, information for the Address and
Remarks field is to be entered following the third tab.

If any control line command is illegal or, in general, if any of
its parameters are illegal, the error type-out CONT. LINE
ERR......... (page 4-18) will be typed on the Console Type-
writer, unless otherwise noted.

Upon completion of successful action of control instructions,
control is generally transferred to the SYS entry INXTCON
(page 4-7), which requests and attempts to execute the next
control instruction,

The Philco Coding Form, illustrated on page 3-1.1, is pro-
vided for the user’s convenience in writing his programs.
Philco 2000 TAC cards, illustrated on page 3-1, are available
for punching the information from the Coding Form.

3-1.2



WRITING
CONTROL LINES

CONTROL LINE
FUNCTIONS

3-1.3

As indicated, the command word of a SYS control line is to appear
in the Command field of a card, and the parameters are to appear
in the Address and Remarks field. To simplify explanation of these
lines, all capitalized words which appear within the illustration of
the instruction format below are to appear on the card exactly as
shown, All italicized words are to be replaced — generally by an
L or R in the Label column, an address in the Location field, and
parameters selected by the programmer in the Address and Re-
marks Field,

For example, the instruction LOCTACL (page 3-6.9) is described
as:

L Location Command Address and Remarks

LOCTACL' (t,id

The written coding for searching Tape 4 for the TAC language
program PROGXRAY should appear as:

_Ii Location Command Address and Remarks

LOCTACL 4,PROGXRAY

Although commas are used in format examples throughout the
manual, any of the acceptable break characters (, ;. /) are per-
missible except where otherwise noted,

SYS control lines are grouped according to function into seven
classifications. These functions, their meaning, and an example
of a particular control instruction within each function are listed
as follows:

FUNCTION MEANING EXAMPLE
Initialization Instructions used to prepare JOB
the System for compilations
or runs,
Compilation Instructions used to call inthe TAC

compilers and initiate source
program conversion from
mnemonic coding into machine
language.

Loading Instructions used to load an REL
object program into memory
and initiate the running of the
program,




FUNCTION

MEANING

EXAMPLE

Segmentation

Tape Handling

Debugging

Special

Instructions used to divide a
program into smaller seg-
ments to permit loading and
running of only parts of the
program in memory at a
given time,

Instructions used to read
from, write onto, or rewind
magnetic tapes.

Instructions used to aid the
programmer indiagnosing and
patching programs which may
be faulty,

Instructions used to perform
miscellaneous functions onthe
computer, such as setting a
pseudo toggle register, clear-
ing memory locations, halting
an operation, or transferring
control to a memory location,

SEGMENT

READF

DUMP

IBIT

3-1.4






INITIALIZATION FUNCTIONS

The first set of instructions tobe described concerns initialization
of SYS. The JOB control instruction prepares the System for a
new program, and the CONIN instruction specifies the source of
control instructions.



JOB

FUNCTION

FORMAT

PARAMETER

ACTION

3-2.1.0

JOB

Prepares the System for a new job or series of operations and
identifies the job. If an Accounting Clock* is present, the JOB in-
struction will also terminate accounting functions of the previous
job. JOB is the highest level instruction in the SYS hierarchy be-
cause each job must begin with a JOB control instruction.

L Location Command Address and Remarks

JOB id

id 16 or fewer alphanumeric characters** which identify the
job to be processed, ***

Execution of the JOB control instruction initiates the following
action:

¢ An END JOB page for printing is edited and written on Tape
5, if an Accounting Clock is present.

e Information for an Accounting Card for the previous job is
edited and written on Tape 5 with a Data Select of 3.

e The wrapup toggle is checked (refer to WRAPUP FUNCTION,
Tape 5, page 2-6.1). If it is on, WRAPUP? will be typed on
the Console Typewriter and the computer will halt, The oper-
ator may either (1) press the Advance Bar if a wrapup is
desired (which will cause the System to wrap up Tape 5), or
(2) turn the toggle off and then press the Advance Bar if no
wrapup is desired.

® The JOB card is typed on the Console Typewriter.

*An Accounting Clock may or may not be present at a computer
installation. If the clock is not present, any reference to Ac-
counting Clock or Accounting Cards in this manual should be
ignored.

**Only those characters which are upper case characters of the
Console Typewriter should be used, (Refer to Philco 2000
Character Codes, Appendix B.)

***These characters are checked by JOBSRCH, a control instruc-
tion which causes a search for a job (page 3-8.2) and by
Accounting Card routines. Spaces are ignored.



REMARKS

EXAMPLE

April 1963

|  JoB

e The skip toggle (Toggle 24 at most installations) is checked.
If it is on, the computer will halt. The operator may either
(1) press the Advance Bar if the current job is to be skipped
(which will cause SYS to search for the next job) or (2) turn
the toggle off and then press the Advance Bar if the current
job is to be processed.

e The date and time from the Accounting Clock are typed on the
Console Typewriter (as described within the CLOCK control
instruction, page 3-8.4), andare stored in 1IDATE and 1DATE+1
(2155 and 216 ),

e Information from the JOB card is transferred to Tape 2 and
the tape is positioned immediately following the first block,

® The edited coding for the JOB page is written on Tape 5 for
printing,

o All index registers except 1 and 2 are cleared.

o INTRYJA is initialized by placing zeroes in the Jump Address
Register (page 1-6).

o The DUMP control instruction table and the IBIT control word
are cleared to zeroes (pages 3-7.1 and 3-8,1, respectively).

¢ Tapes 3 and 6 are rewound.

o The left address portions of COMORG, COMSIZE, and MASORG
are reset to 1000g and their right address portions are reset
to zero (page 1-6).

© 1ERRDMP, 1ENDJOB, and 1NXTCON are reset (pages 4-4,
4-6 and 4-1).

o Tape 4 is reassigned as the user’s program tape (refer to
PROGTAPE, page 3-8.8).

© Memory is cleared from location 10004 to the end of memory.

o If a Systems personnel option, that prevents the accumulation
of programs on Tape 4 from job to job, has been placed into
effect, Tape 4 will be rewound, a sentinel block of Z’s will
be written on the tape, and the tape will be backspaced one
block.

In addition to the placement of the id within the first 16 or fewer
characters of the Address and Remarks field, the remaining 39
characters of the field may be used to identify the name of the pro-
grammer and/or provide any other descriptive information. The
break character separating the id and other information must be
either a period or a comma.

E Location Command Address and Remarks

JOB PROGRAM XYZ, JOHN SMITH
Explanation: Execution of this instruction causes SYS to be pre-

pared for a new job, identified as PROGRAM XYZ written by
John Smith,

3-2.1.1
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CONSOLE
TYPEWRITER
NORMAL TYPE-OUTS

CONSOLE
TYPEWRITER
ERROR TYPE-OUT

3-2.1.2

NO.

TYPE-OUT

EXPLANATION

JOB id

WRAPUP?

date, time

The job specified by id is ready
to be executed.

A JOB card is read with toggle

switch » set, where nis the switch

used by the installationfor wrap-
up (usually 25).

The date and time of day from
the Accounting Clock have been
typed in the form: MM-DD HH-
MM.T, where MM-DD is the
month and day, and HH-MM.T is
the hour (per 24-hour day), the
minute and tenth of a minute,

NO.

TYPE-OUT

EXPLANATION

CLOCK FAILURE

The Accounting Clock was inter-
rogated but was unavailable,




FUNCTION

FORMAT

PARAMETER

ACTION

REMARKS

CONIN

CONIN — Control Instruction Source

Specifies a new source of control instructions or a new mode of
operation.

Location Command |, Address and Remarks

CONIN source

source  One of the following sources must be selected:

MAGTAPE Indicates that the next instructionis
or to be in Code Mode format on Mag-
MAGTAPE, CODE netic Tape 8.
or
CODE
MAGTAPE, IMAGE Indicates that the next instructionis
or to be in Image Mode on Magnetic
IMAGE Tape 8.
PAPER Indicates that the next insfructionis
to be on paper tape.
FLEXO Indicates that the next instruction
is to be typed on the Console
Typewriter,

Whenever CONIN is executed, SYS expects to receive its next
control instruction from the mode of input specified by the CONIN
parameter.

Paper tape must be used on-line through the word-at-a-time
channel,

. Whenever control instructions are entered from the Console

Typewriter, a carriage return character must end each in-
struction line. If 4 typing error should occur, the entire in-
struction may be reentered by pressing the STOP CODE key.
In response to this action, SYS issues a carriage return and
requests a new type-in via the white light signal.

A transfer of control to 1SYSIN (page 4-3) initiates SYS to the
FLEXO mode of input. This may be modified at the option of
an installation to any mode of input,.

3-2.2.0



CONIN

4, Refer to Tape 8 (page 2-9) for a description of the two input
modes of information.

EXAMPLE L Location Command Address and Remarks

CONIN MAGTAPE

Explanation: Execution of this instruction prepares SYS toaccept
the next instruction from Tape 8 in Code Mode format,

3-2.2.1




COMPILATION FUNCTIONS

The second group of control instructions specifies the type of
compilation to be made using SYS as an executive routine, In-
cluded are Philco’s basic mnemonic language, TAC, and Philco’s
algebraic language, ALTAC. Both TAC and ALTAC contain param-
eters which indicate the type of program to be compiled (RPL,
ABS, or REL) and the source of the TAC language program
(magnetic tape, paper tape, or the Console Typewriter).

3-3



|  TAC

FUNCTION

FORMAT

PARAMETERS

3-3.1.0

TAC — Translctor-Assemblef—Compiler

Initiates a TAC compilation.

L| Location Command Address and Remarks

format TAC souvce,lib,subs

format  Format in which the program is to be compiled. The

parameter is to be placed in the Location field, and if omitted,
REL is assumed. One of the following three may be selected:

RPL Indicates that the programis tobe compiledin RPL format,
ABS Indicates that the programistobe compiledin ABS format,
REL Indicates that the programis tobe compiledin REL format.

source  Source of the TAC language program. It is to be placed

as the first parameter in the Address and Remarks field and
must be selected from one of the following:

MAGTAPE Indicates that the TAC language input will be on
magnetic tape (Tape 8 assumed),

MAGTAPE,? Indicates that the TAC language input will be on
a magnetic tape other than 8, where fis a decimal num-
ber — 0,6,7, or 9to 15, — representing the specifiedtape.

PAPER Indicates that the TAC language input program will
be on paper tape.

FLEXO Indicates that the TAC language program will be
entered from the Console Typewriter.

Note: An asterisk (*) may be specified as source to denote
MAGTAPE,LIB or MAGTAPE,8,LIB as the parameters in the
Address and Remarks field. No additional parameters may
follow the asterisk,

lib  (OPTIONAL). A parameter which may be specified if library

routines are to be used by the TAC program. It is to be placed
in the Address and Remarks field and maybe selected from one
of the following:

LIB, {;,...,t, Indicates that library routines are to be used
from one or more tapes, where £ ytot,; represent the specific
tape units on which these tapes will be mounted. If LIB is writ-
ten as the parameter with no tape designation specified, Tape
7 is assumed to be the library tape. If one or more tape num-
bers other than 7 are written following LIB, Tape 7 will not
be used unless it is listed with the others.

November 1962




ACTION

REM ARKS

March 1963

TAC

subs (OPTIONAL). A parameter which may be specified if sub-

routines from the TAC library are to be compiled with the
program. It is to be placed in the Address and Remarks field
and must be one of the following: ’ '

SUBS Indicates that subroutines are to be compiled.

" NOSUBS Indicates that no subroutines are to be compiled.

Note: If the parameter is omitted, RPL and ABS compilations
assume SUBS; REL compilations assume NOSUBS. Generators
and macro-instructions are always compiled with the program.

Execution of the TAC control instruction initiates the following
action:

[ ]

The original TAC language program on Tape 8 is copied onto
Tape 6 prior to compilation if IBIT 43 is set, It remains there
following compilation.

The Accounting Clock is interrogated andthe date and time are
edited and stored in 1DATE and 1DATE+1 (2155 and 216g), as
described within the CLOCK control instruction (page 3-8.4).

The TAC language program is compiled and assembled with or
without subroutines intoa machine language programon Tape 2.
The Code-Edit is prepared and is placed on Tape 5 for off-line
printing on the High-Speed Printer using Data Select 0.

The compiled binary program on Tape 2 is copied onto the
program tape and/or Tape 5 if no IBITS were set and no seri-
ous compilation errors were detected, IBITS 44-47 are used to
qualify this decision in the manner indicated in the diagram
on page 3-3.1.2. Taken independently, these IBITS cause the
following action:

IBIT 47 forces transfer of programs to the program tape
and/or Tape 5.

IBIT 46 suppresses transfer of programs to the program
tape and/or Tape 5.

IBIT 45 suppresses transfer of ABSand REL'cardprograms
to Tape 5.

IBIT 44 suppresses transfer of programs to the program
tape.

If IBIT 37 is set, Philco 212 mnemonic commands will be
considered legal and will be compiled into their proper bit
configuration.

Setting IBIT 38 causes the error comment POSSIBLE F-BIT
ERROR to be produced on the Code-Edit whenever a possible
F-bit error is detected during a TAC compilation. (Refer to
page 3-8.1.1.)

3-3.1.1



2'1'e-¢

START

NO

WAS
IBIT 46
SET?

NO

WERE THERE
COMPILATION
ERRORS ?

TYPE OUT
Ye3 COMP
ERRORS

YES

CONSOLE [
TYPEWRITER :

TTTTTT T T TT T T TN
1

WAS IT AN
RPL

WAS
IBIT 45

\ SET?

NO

COMPILATION?

TO PROGTAPE,

PROG. NOT
XFERRED

|
|
|
|
|
|
|
|
|
t
T5 |
|
|
1
|
|
|
|
l
|

PROG.
XFERRED
TO T5

ONLY

PROG.
XFERRED

TO PROGTAPE
ONLY

-
—— e o o ——— —— o et o —— v — e Sn o = = — a—— — —

PROG.
XFERRED

EXIT

TO PROGTAPE,
T5

Logic Diagram for Conditional Post-Compilation Transfers

vl

[




EXAMPLE ONE

EXAMPLE TWO

CONSOLE
TYPEWRITER
NORMAL TYPE-OUTS

FER (96 4
Mareh=1963

TAC

3. If IBIT 39 is set, TAC will not store the intermediate code in
the higher-order portion of memory on 32,768-word memory
machines. Instead, the code will be written onto Tape 3 and
the memory space thereby released will be used for the
symbol table., (Refer to page 3-8.1.1.)

4, Setting IBIT 41 prior to the execution of the TAC command
specifies that input is to be in Binary-Image Mode on a tape
other than 8.

5. If IBIT 42 is set, input will be in Hollerith-Image Mode on a
tape other than 8 (refer to IBIT, page 3-8.1).

6. If a program to be compiled isonTape 8, it must immediately
follow the TAC control instruction. In addition, if IBIT 43 is

field must be blank.

set, the first card following the TAC command must be an I
card. The I card must have an Iin Column 9 and the Location

This example illustrates an RPL TAC call using the standard
library tape.

£ Location Command Address and Remarks

RPL TAC MAGTAPE,6,LIB

Explanation: Execution of this instruction causes the TAC language
program on Tape 6 to be compiled into RPL format. Library rou-
tines are located on Tape 7. SUBS is assumed.

This example illustrates a REL TAC call using more than one
library tape.

L Location Command Address and Remarks
TAC MAGTAPE,LIB,9,10,11,SUBS

Explanation: Execution of this instruction causes the TAC language
program on Tape 8 to be compiled into REL format. Library sub-
routines are located on Tapes 9, 10, and 11 only, Subroutines are
to be compiled with the program.

NO. TYPE-OUT EXPLANATION
1 PROG. XFERRED TO The compiled programwas
PROGTAPE, T5 transferred to the program

tape and the information for
binary cards was trans-
ferred to Tape 5.

2 PROG. NOT XFERRED The compiled programwas

TO PROGTAPE, T5 not transferred to the pro-
gram tape and information
for binary cards was not
transferred to Tape 5 be-
cause of compilation er-

~rors or IBIT settings,

CONTINUED
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TAC

CONSOLE '
TYPEWRITER NO. TYPE-OUT EXPLANATION
NORMAL TYPE'OUTS 3 PROG. XFERRED TO The compiled programwas
(Continued) PROGTAPE ONLY transferred to the program
tape but information for
binary cards was nottrans-
ferred to Tape 5.
4 PROG. XFERRED TO Information for binary
T5 ONLY cards of a compiled pro-
gram was transferred to
Tape 5 but the program
was not transferred to the
program tape.
CONSOLE
TYPEWRITER NO. TYPE-OUT EXPLANATION

ERROR TYPE-OUTS 1 ID MISSING The first card of a TAC

language program trans-
ferred from Tape 8to Tape
6 was not anIcard. Control
is transferred to 1IENDJOB
(page 4-6).

2 COMP. ERRORS One or more serious com-
pilation errors were de-
tected by TAC.

3 TAPE t FAULTY A non-recoverable error
was encountered on Tape .
Further actionis dependent
upon the operator,

4 TAPE ¢ IN LOCAL Tape £ isinlocal operation,
The operator should place
Tape ¢ in automatic mode
and press the Advance Bar
to continue,

5 TAPE ¢t ROCKED 5 A parity or sprocket error
persisted during five suc-
cessive retries, The oper-
ator may press the Advance
Bar to continue retrying,

6 TAPE ¢t WR RING There is no Write Ring on
Tape £{. To continue, the
operator may insert a Write
Ring and press the Advance
Bar,
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FUNCTION

FORMAT

REMARKS

EXAMPLE

CONSOLE
TYPEWRITER
ERROR TYPE-OUTS

November 1963

| ALTAC

ALTAC — Algebraic Translator into TAC

Initiates an ALTAC compilation.,

Location Command Address and Remarks

format ALTAC source,lib,subs

The parameters, action, and type-outs are the same as those for
TAC control instruction (page 3-3.1), except for the following:

1.

ALTAC statements from the input tape are converted into TAC
language and placed on Tape 6. Following compilation of the
TAC language into machine language, the programisplaced on
Tape 2. Transfers from Tape 2 to the program tape and/or
Tape 5 take place the same as for TAC compilations.

If IBIT 43 is set to one prior to an ALTAC compilation, the
ALTAC statements will be copied from the input tape to Tape 2
and the program will then be compiled from Tape 2.

Tape 6 may not beusedasa source input tape. If it is specified
as such, ILLEGAL INPUT TAPE NO. will be typed on the Con-~
sole Typewriter and control will be transferred to 1 ERRDMP.

L Location Command Address and Remarks

ALTAC MAGTAPE,LIB,9,10

Explanation: Execution of this instruction causes the ALTAC
language program on Tape 8 to be compiled into REL format.
Library routines are located on Tapes 9 and 10 only.

NO. TYPE-OUT EXPLANATION

1 EALTAC The ALTAC compiler detected one

‘ or more Ssource language errors
that would cause generation of an
incorrect object program. The
TAC assembly phase isbypassed,
and control is returned to SYSvia
INXTCON,

2 |ILLEGAL INPUT| An attempt was made touse Tape
TAPE NO. 6 as an input tape. Control is
transferred to 1 ERRDMP.

3-3.2



COBOL

FUNCTION
FORMAT

REMARKS

IBIT SETTINGS

SPECIAL TAPE

3-3.3.0

.

COBOL — Common Business-Oriented Language Compiler

Initiates a COBOL compilation

L Location Command Address and Remarks

format COBOL source,lib,subs

The parameters, action, and type-outs are the same as those
for the TAC control instruction (page 3-3.1) except that COBOL
statements from the input tape are converted to TAC language
and placed on Tape 6. Following compilation of the TAC language
into machine language, the program is placed on Tape 2. Transfers
from Tape 2 to the program tape and/or Tape 5 take place the
same as for TAC compilations.

34 A one in IBIT 34 indicates that the COBOL compiler will
interpret the source language (from the COBOL library and
input deck) as follows:

COLUMNS 73-80 will be ignored

The 8-4 punch will be interpreted as the quote (')
character rather than the semicolon (;) character

35 A O”ne in IBIT)35 indigates that addition at C(xt(
ied JZi’ghe/out%}tape (T peg;_io ]zplntwg.l
, gg g/the mp11er DW A C"O&cL Comgadilim,
&IT 3> 1z u/;,u\,wf/‘ ~ Coaoe ﬂnﬂ.ww Srn e Aot

36 A one in IBIT 36 1ndlcates that the COBOL compiler will
generate a TAC program, but will bypass the TAC assembly
phase., TAC COMPILATION BYPASSED will be typed on the
Console Typewriter (refer to Normal Type-Out 1, below).

40 A one in IBIT 40 indicates that all references to the COBOL
library will be ignored.

The COBOL library may be mounted on Tape 9, instead of being
combined with the regular TAC library on Tape 7. If Tape 9 is
used for the COBOL library, CONBITS 19 must be set to 1. The
setting of this CONBIT is an installation option and must be set at
the time the installation system tape is generated.

Tape 10 may be used as a scratch tape instead of Tape 4, if
CONBITS 20 is set to one. The setting of this CONBIT is also an
installation option and must be set at the time the installation
tape is generated.

Fen 1949
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EXAMPLE L Location Command Address and Remarks

REL COBOL MAGTAPE,LIB

Explanation: Execution of this instruction causes the COBOL
program on Tape 8 to be compiled into REL format.

CONSOLE. NO. TYPE-OUT EXPLANATION

TYPEWRITER

NORMAL TYPE-OUT 1 | TAC COMPILATION BY- |IBIT 36 is set toone. The COBOL
PASSED compiler produced a TAC pro-

gram, but bypassed the TAC
compilation phase. The TAC pro-
gram is on Tape 6. Control is
returned to SYS via INXTCON,

CONSOLE ‘NO. TYPE-OUT EXPLANATION

TYPEWRITER -

ERROR TYPE-OUTS | 1 |ILLEGAL INPUT TAPE |One of the following occurred:
NO. e An attempt was made to use

Tape 6 as an input tape.

e An attempt was made to use
Tape 9 as an input tape and
CONBITS 19 is set to 1.

e An attempt was made to use
Tape 10 as an input tape and
CONBITS 20 is set to 1.

Control is returned to SYS via

1ERRDMP,

2 {NO LIB The COBOL library, required by
the source program, is not
mounted on the correct tape.

3 | ECOBOL The COBOL compiler detected
one Or more source language
errors that would cause genera-
tion of an incorrect object pro-
gram. The TAC assembly phase
is bypassed, and control is re-
turned to SYS via INXTCON,

4 | MACHERR A machine or compiler error
was detected. The computer halts
following this type-out and the
operator must manually return
control to SYS.

5 | id MISSING One of the compiler phases was
not correctly identified, thus in-
dicating a faulty system tape.

6 | BAD SEC WORD One of the compiler phases cannot
be loaded, thus indicating a faulty
system tape.
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REPORT |

FUNCTION

FORMAT

REM ARKS

SPECIAL TAPE

EXAMPLE

CONSOLE
TYPEWRITER -
ERROR TYPE-OUT

3-3.4

REPORT — Report Generator Compiler

Initiates a Report Generator Compilation

L Location Command Address and Remarks

format REPORT |source,lib,subs

The parameters, action, and type-outs are the same as those for
the TAC control instruction (page 3-3.1) except that Report
Generator statements from the input tape are converted to TAC
language and placed on Tape 6. Following compilation of the TAC
language to machine language, the program is placed on Tape 2.
Transfers from Tape 2 to the program tape and/or Tape 5 take
place the same as for TAC compilations.

Tape 10 may be used as a scratch tape instead of Tape 4, if
CONBITS 20 is set to one. The setting of this CONBIT is an

. installation option and must be set at the time the installation

system tape is generated.

L Location Command Address and Remarks

ABS REPORT MAGTAPE,LIB,12

Explanation: Execution of this instruction causes the Report
Generator program on Tape 8 to be compiled into ABS format.
Library routines are located on Tape 12 only.

INO. TYPE-OUT EXPLANATION

1 | ILLEGAL INPUT TAPE An attempt was made touse Tape
NO. 10 as an input tape and CONBITS

' 20 is set to 1. Control is returned
to SYS via 1IERRDMP.

November 1963



LOADING FUNCTIONS

ONE-WORD SEARCH

The loading and initiating of program runs is the function of the
third group of control instructions. Three instructions in this
category, RPL, ABS, and REL, specify the format of the particular
programs which are to be loaded. Two instructions, ORIGIN and
COMMON, affect loading of REL programs and are used respec-
tively to set the end memory location boundary for a program
and to specify Common storage areas.

RPL and ABS programs are loaded in a forward sequence from
the starting location of the programnear the beginning of memory,
extending toward the end of memory. REL programs are also
loaded in a forward sequence, but normally into the end of memory,
so that the last word of the program is loaded into the last word
of memory. Common storage for REL programs normally begins
(as arbitrarily assigned by SYS) at location 1000g and may extend
to any length required within the space available.

The figure on page 3-4.0.1 depicts the location of the three types

of programs loaded within memory.

A one-word-identity search may be used tolocate a program with
an identity of more than eight characters. If this method is used,
the id must be terminated by a break character because trailing
spaces are significant,

For example, a program with the identity:
PROGAAAADATEALIAA

appears in RPL format on Tape 4 and has a unique first word of
identity. The program may thenbe loadedby the control instruction:

L Location Command Address and Remarks

RPL 4,PROGA$

The same control instruction without the dollar sign:

L Location Command Address and Remarks

RPL 4,PROGA

results in the type-out NOT HERE on the Console Typewriter.
The omission of a break character indicates that the second word
of the ID is all spaces and no match can occur,

3-4
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(AT LOAD TIME)

0
SYS
1000g
RPL
OR
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PROGRAM
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RPL

RPL — RPL Loader Call

FUNCTION Locates and loads an RPL program.
FORMAT L|{ Location Command Address and Remarks
RPL t,id,go,addr
PARAMETERS t A decimal number, 0 through 4 or 6through 15, which desig-

nates the tape containing the RPL program to be loaded. Tape
8 is excluded if inputis via magnetictape, and if used, a Control
Line Error will result.

id 16 or fewer alphanumeric characters including spaces which
designate the program identity. If the program is not located,
Error Type-Out 1 (page 3-4.1.2) will occur. If the id is eight
characters or fewer, only the first eight characters of each
RPL program on Tape { will be compared with the id. (Refer
to ONE-WORD SEARCH, page 3-4.)

go (OPTIONAL). Indicates immediate or delayed running of a
program, If GO is written, control is to be transferred to the
program’s starting address immediately following successful
completion of the loading process. If the parameter is omitted,
SYS saves the starting address and executes the next control
instruction, A subsequent SYS ““JMP *’’ instruction may be
used to transfer controltothe program’s starting address (refer
to JMP, page 3-8.7).

addv  (OPTIONAL). An octal number to be added to the normal
loading addresses of the program being called. The combined
effective address may not be less than 1000g; otherwise, an
illegal load address will result., If program TRACK would
normally be loaded into memory location 10004, the following
instruction would cause it to be loaded into memory starting
at location 10504:

L Location Command Address and Remarks

RPL 4,TRACK,,50

ACTION Upon execution of the RPL control instruction, the following action
takes place:

© Tape ! is searched forward for the RPL program designated
by id until the id or a sentinel block of Z’s is found. If the

3-4.1.0



RPL |

EXAMPLE ONE

EXAMPLE TWO

3-4.1.1

sentinel block is encountered first, the tape is searched back-
ward until the id or.the beginning-of-tape sensing strip is
located, If the ¢d is not found, Error Type-Out 1 (page 3-4.1.2)
will occur and control will be transferred to 1IERRDMP
(page 4-4).

e If Tape ¢ is the System tape (Tape 1), the search is made for-
ward only. If £ is Tape 2 and d is not found, the tape will be
positioned by being rewound and spaced forward one block be-
fore the type-out takes place.

o When the designated program is located, it is loaded into
memory,

e If GO is not specified, READY will be typed on the Console
Typewriter and control will be transferred to 1NXTCON

(page 4-7).

e If GO is specified, control will be transferredto the program’s
starting address.

This example illustrates the use of an RPL call with the program
to be executed immediately.

L Location Command Address and Remarks

RPL 4,SOLOMON23,GO

Explanation: Execution of this instruction causes RPL program
SOLOMONZ23 to be loaded from Tape 4 and control to be trans-
ferred immediately to its starting address.

This example illustrates the use of an RPL call with delayed
execution of the program.

_1_,_ Location Command Address and Remarks

RPL 4,SOLOMON23

[ ]
° (Other SYS control instructions)
[ ]

JMP *

Explanation: Execution of these instructions causes RPL program
SOLOMONZ23 to be loaded from Tape 4. When the SYS “JMP *”’
control instruction is encountered, control will be transferred
to the program’s starting address.




CONSOLE
TYPEWRITER
NORMAL TYPE-OUT

CONSOLE
TYPEWRITER
ERROR TYPE-OUTS

| RPL |

TYPE-OUT

NO. EXPLANATION
1 READY A program has just been loaded
' and is ready for execution.
NO. TYPE-OUT EXPLANATION
1 id NOT HERE The program specified by id
cannot be found onthe designated
tape. Control is transferred to
1ERRDMP (page 4-4).
2 BAD SECTION The length of the RPL section
WORD is stated incorrectly. Controlis
transferred to 1 ERRDMP.
3 ILLEGAL LOAD An attempt was made to load a

ADDRESS

program into memory occupied
by SYS. Control is transferred
to 1IERRDMP.

3-4,1.2



ABS

ABS — ABS Loader Call

FUNCTION Locates and loads an ABS program.
FORMAT L Location Command Address and Remarks
ABS t,id,go,addy
REMARKS The parameters and action are the same as those for the RPL

control instruction (page 3-4.1) except for the following:

e The program designated by id is presumed to be in ABS
format.

e An asterisk or 8 may be used as the first parameter in the
ABS control instruction, if a binary absolute deck of the pro-
gram to be loaded follows the control instruction, Input must
be via magnetic tape inImage Mode. Inthis case, id is optional.

EXAMPLE I, Location Command Address and Remarks

ABS *,,GO

Explanation: Execution of this instruction causes the deck of
binary cards which follows the instruction on Tape 8 to be loaded
into memory. After the program is loaded, control is transferred
to the program’s starting address. The second parameter, which
must be indicated by an extra comma, is ignored.

CONSOLE
TYPEWRITER NO. TYPE-OUT
NORMAL TYPE-OUT

EXPLANATION

1 READY A program has just been loaded
and is ready for execution.

3-4.2.0




CONSOLE
TYPEWRITER
ERROR TYPE-OUTS

ABS |

data

NO. TYPE-OUT EXPLANATION
1 id NOT HERE The program specified by id can-
not be found on the designated
tape.
2 CHECKSUM A discrepancy in checksums was
ERROR data found by the SYS loader, where
data indicates Columns 1-8 of the
illegal card.
3 ILLEGAL CARD | A card unacceptable to the SYS
data loader has been encountered,
where data indicates Columns
1-8 of the illegal card.
4 ILLEGAL CSA An attempt was made to load a

program into an illegal memory
address, where dafa indicates
Columns 1-8 of the illegal card.

Control will be transferred to 1IERRDMP (page 4-4), after the
occurrence of any of the above error type-outs.

3-4.2.1




REL

FUNCTION

FORMAT

PARAMETERS

3-4.3.0

REL — REL Loader Call

Locates and loads a REL program,

L| Location Command Address and Remarks
REL t,,id,go,list,subs,t,,...,t,
ty The tape containing the REL program to be loaded, desig-

id

nated by one of the following:

o A decimal number, 0 through 4 or 6 through 15. Tape 8 is
excluded if input is via magnetic tape, Code Mode.

e An asterisk (*), which is equivalent to 8. Input then must be
via magnetic tape Image Mode, and a deck of REL program
cards must follow the instruction.

e A double asterisk (**), which indicates that only subroutines
are to be loaded. If (**) is specified, the SUBS parameter
must be used and the id parameter must be omitted.

16 or fewer alphanumeric characters which designate the
program identity, Spaces are significant, If the Zd -is eight
characters or fewer, only the first eight characters of each
REL program ID on Tape ¢ will be compared with the id. (Refer
to ONE-WORD SEARCH, page 3-4.)

(OPTIONAL). The id parameter may be omitted if ¢, isan
asterisk (¥) or 8 and input is via magnetic tape Image Mode.
The id parameter must not be used if a double asterisk (**)
is specified as ¢;.

go (OPTIONAL). Indicates immediate or delayed running of a

program, If GO is written, control will be transferred to the
program’s starting address immediately following successful
completion of the loading process. If the parameter is omitted,
SYS will save the starting address and will execute the next
control instruction. A subsequent SYS ““JMP *’’ control instruc-
tion may be used to transfer control to the program’s starting
address (refer to JMP, page 3-8.7).

list (OPTIONAL). The parameter, written as LIST, indicates

that all program SYMBOUTS and REFOUTS which have been
placed in a NAME/SYMBOL list up to and including this loading
are to be edited for printing and writtenon Tape 5, immediately
following the successful completion of the loading process. If
the specified program is not loaded successfully, the NAME/
SYMBOL list, if any, will be processed as above regardless of
whether or not LIST was specified.



| REL

subs  (OPTIONAL). The parameter, written as SUBS, indicates
that the binary library tape(s) will be searched for required
subroutines to be loaded if there are any undefined symbols
remaining at the completion of the loading process.

This parameter is required if a double asterisk is specified as
t1 .

L2ty (OPTIONAL). One or more decimal numbers — 0, 2,
3, 4, and 6 through 15 — which designate the tape(s) containing
binary subroutines that may be usedby the program just loaded.
Tape 8 is illegal if input is via magnetic tape. Tape 7 is always
assumed and should not be specified.

If 7 is specified, it must be written last in the list of library
tapes. Tapes are searched in the order listed in the parameter,

This parameter, if used, must be preceded by the SUBS param-
eter or a Control Line Error will result.

ACTION The action is the same as that for the RPL control instruction
(page 3-4.1), except for the following:

o The program designated by ¢d is presumed to be in REL
format,

o If undefined symbols exist, and the SUBS parameter is specified,
the library tape(s) will be searched* for those subroutines
which define these symbols. After being located, the particular
subroutines will be loaded., If undefined symbols still exist
following loading of the designated subroutines, and GO is
specified, Error Type-Out 10 will occur on the Console Type-
writer and the NAME/SYMBOL list will be edited and placed
on Tape 5 for printing onthe High-Speed Printer in Data Select
0. Control will then be transferred to 1IERRDMP (page 4-4).

o If there are undefined symbols, the SUBS parameter is not
specified, and GO is specified, the same error procedure as
above will occur,

o If a symbol is defined more thanonce, it will not be considered
an error unless the symbol is referenced. The only exception
is the symbolic location LOADSETS.AVAILMEM, which may
be defined only once.

e The unique symbol LOADSETS.AVAILMEM has a special
definition. If it appears first as a referenced symbol, it is
immediately defined as being the location one less than the
origin of the program just loaded. This origin is then reduced
by one to preserve the location. If this symbol appears first
as a defined symbol, that definition is given to it.

e If location LOADSETS.AVAILMEM appears on the NAME/
SYMBOL list, its left and right address portions respectively
will contain, after loading, the sum of Common origin and the
size of Common, and the address of the smallest program
origin greater than zero. (Refer to SEGMENT and MASTER,
pages 3-5.1 and 3-5.2.) '

*Binary library tapes must contain a card of A’s preceding the
first binary subroutine and a card of Z’s following the last sub-
routine,

March 1963 3-4.3.1



[ REL

REMARKS

EXAMPLE ONE

EXAMPLE TWO

EXAMPLE THREE

3-4.3.2

e If the LIST parameter is specified, the NAME/SYMBOL list
will be edited and placed on Tape 5 for off-line printing.

Upon completion of a successful loading, COMORG (page 1-6)
and COMSIZE (page 1-6) will have been updated. COMORG
will contain the origin of Common in its left address portion
and the origin of the program or subroutine last loaded in its
right address portion, COMSIZE will contain the largest size
of Common used to this point, or 1000g (whichever is larger)
in its left address portion.

For making corrections to relocatable binary programs, refer to
REMARK 2 of OCT (page 3-7.3).

This example illustrates the loading of a single REL program.

E Location Command Address and Remarks

REL 4,TRAJ,GO,LIST,SUBS,0,9

Explanation: Execution of this instruction causes the REL pro-
gram, TRAJ, to be loaded into the end of memory from Tape 4.
Subroutines required to satisfy undefined program symbols are
to be loaded first from Tapes 0and 9, and then, if necessary, from
Tape 7. After the NAME/SYMBOL list is edited and placed on
Tape 5 for off-line printing, control is transferred to the pro-
gram’s starting address.

This example illustrates the joint loading of two REL programs.

L Location Command Address and Remarks

REL 4,DIFF1$
REL 4,DIFF2,GO,LIST,SUBS

Explanation: Execution of these instructions causes the REL pro-
gram, DIFF1, to be loaded from Tape 4 into the end of memory
and a second REL program, DIFF2, to be loaded into memory
adjoining DIFF1 (refer to the figure on page 3-4.0.1). Subroutines
required by either program to satisfy undefined symbols are to
be loaded from Tape 7. When both programs and all subroutines
are loaded, the NAME/SYMBOL list is edited and placed on Tape
5 for off-line printing. Control is then transferred to the starting
address of DIFF2.

This example illustrates the method of making corrections to a
REL program at the time the program is loaded.

L Location Command Address and Remarks

REL 4,JOE
245D ALPHA  PROGRAMA
REL ** GO,LIST,SUBS




| REL |

Explanation: Execution of these instructions causes program
JOE to be loaded without subroutines from Tape 4. The alpha-
numeric correction will then be placed intolocation 2455, relative
to program origin. The second REL call is then used to load the
subroutines, cause the NAME/SYMBOL list tobe editedand placed
on Tape 5 for off-line printing, and control to be transferred to
the starting address of program JOE, If SUBS had been specified
with the first REL call, the change would have been incorrectly
made relative to the origin of the last subroutine loaded. (Refer

CONSOLE NO. TYPE-OUT EXPLANATION
TYPEWRITER -
NORMAL TYPE-OUT 1 READY A program has just been loaded
and is ready for execution.
CONSOLE
TYPEWRITER NO. TYPE-OUT EXPLANATION
ERROR TYPE-OUTS ‘
1 CHECKSUM A discrepancy in checksums
ERROR data was found by the SYS loader.
2 EXCEEDS The program to be loaded (with
MEMORY data subroutines) exceeds memory
capacity.
3 ILLEGAL CARD A card unacceptable to the SYS
data loader has been encountered.
4 ILLEGAL CSA An attempt was made to load a
data program into anillegal memory
address.
5 ILLEGAL 18T The first card of a program to
CARD data be loaded was not a PMAX or
TUG absolute card.
6 ILLEGAL An unacceptable address modi-
MODIFIER data fier has been encounteredby the
SYS loader.
7 SYMBOL A program name Symbol has
REDEFINED data | been redefined at load time,
8 ILLEGAL SUBLIB | Tape 1, 5, or 8 (if magnetic
TAPE NO. tape input) was specified as a
| binary library tape in a REL
control instruction,
9 TOO MANY The NAME/SYMBOL list of the
SYMBOLS data relocatable loader has been
filled to capacity.

to REMARK 2 of OCT, page 3-7.3.)

CONTINUED

3-4.3.3




| REL

CONSOLE
TYPEWRITER »
ERROR TYPE-OUTS
(Continued)

3-4.3.4

NO. TYPE-OUT EXPLANATION
10 UNDEFINED The program just loaded con-
SYMBOL tains an undefined symbol, and
GO is specified.
11 id NOT HERE The program designated by id

cannot be found on the specified
tape.

Control will be transferred to 1IERRDMP (page 4-4) after the
occurrence of any of the above error type-outs. The type-out
data indicates Columns 1-8 of the illegal card.




ORIGIN

ORIGIN — Set the Relocatable Binary Program Loading Origin

FUNCTION

FORMAT

PARAMETER

ACTION

REMARKS

EXAMPLE

Specifies the higher<~order limit in memory for relocatable binary
programs which are to be loaded.

L Location Command Address and Remarks

ORIGIN n

n  An octal number which indicates the higher-order memory
limit for the next REL program to be loaded.

When the ORIGIN control instruction is executed, the right address
portion of COMORG (page 1-6) is set to the value of ‘n.

1. The address n, specified by the ORIGIN card, will be the end
of the next REL program loaded.

2. The value in the right address portion of COMORG can be
changed by the execution of (1) another ORIGIN instruction, (2)
a REL instruction, and (3) a JOB instruction. (Refer to JOB,
page 2-2,1.)

Assume that a relocatable binary program with a PMAX of '7'778
(program length) is to be loaded.

L Location Command Address and Remarks

ORIGIN 16777
REL ..... .

Explanation: Execution of this instruction causes the right address
portion of COMORG to be preset to 16777g. During the loading,
the program’s PMAX (777g) is subtracted from the right address
portion of COMORG (16777g) to obtain the program’s origin —
16000g. The right address portion of COMORG is then replaced
with the new value.

3-4.4
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FUNCTION

FORMAT

PARAMETERS

ACTION

EXAMPLE

3-4.5

COMMON — Common Storage Area

Specifies the length and core starting address of the Common
storage area to be used by relocatable binary programs.

L]l Location Command Address and Remarks

COMMON |length,,, startg

length10 A decimal number which indicates the number of lo-
cations to be set aside for Common storage.

startg ~ An octal number equal to or greater than 1000 which
indicates the starting address of the Common storage area,.
If a value less than 1000g is specified, a Control Line Error
will occur.

When the COMMON control instruction is executed, the following
action takes place:

e The value of startg is stored as the left address portion of
COMORG (page 1-6).

e If the value of starig plus length,, is greater than 2000g,
length; is stored in the left address portion of COMSIZE
(page 1-6).

o If the value of siartg plus lenglh;, isless than 2000g, (20004 -
startg) is stored in the left address of COMSIZE. The value
of lemgth;, is then ignored, so that the relocatable loader
(which occupies locations 1000g to 1777g) is automatically
protected by enforcement of the rule that Common and pro-
gram areas must not overlap.

Assume that a relocatable binary program is tobe loaded and run,

L Location Command Address and Remarks
COMMON 596,1200
Explanation: Execution of this instruction causes the Common

storage area to be preset to 59610 locations, beginning at location
1200
8.




PHILCO CORPORATION
A SUBSIDIARY OF W(@Mgmmm%

COMPUTER DIVISION ¢ 3900 Welsh Road, Wiillow Grove, Pa. ¢« Phone OLdfield 9-7700

February 5, 1963 .

PSG 63 8 e

) . /: =17 i // 74.« »w‘ "
To: Philco 2000 Installations ] o .
‘ | ; N T C mems M Jen ¥
Subject: Error in Segment Loader N~ & 0 ’
T "f ! s -
e »ﬁf"a e

““35«(,,\ oy /);w AT

An error has been discovered in the special [“/3 Ny J@Qwu
loader for segments (restricted RPL format). ‘
Temporarily, in order to correct this error, bit 23 d”g'““’fjgh’“”
of SYS.ICONBIT (M/63) should be set to 1 prlor to each‘AAﬁ,/jf,>,C <
SEGRPL call. This bit should also be set if the e
programmer is using the internal loader by jumping to
- SYS.1INTLD (M/22) with bit 41 of the Q register set to 1.

f

As an example, if the previous coding were
SEGRPL 12,PROGA,GO

ﬂbthe'coding should now read

- TMD - 1/1T23

DORMS SYS.1CONBIT

SEGRPL | 12,PROGA ,GC

It will not be necessary to change programs
containing the extra coding when a permanent correction

is distributed.
Onear Boy oo
OSCAR BOYAJ

Manager
Program Services .
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Two SYS control instructions, SEGMENT and MASTER, provide
the facilities for dividing a relocatable binary program, too large
to be run with available memory, into smaller segments. Each of
these segments may then be contained individually in the memory
area,

This process, known as segmentation, generates segments by
writing one or more program components (which are loaded as a
single unit into memory) onto magnetic tape in a restricted RPL
format (See below).

The segmentation process takes place in three phases: first, the
compilation of components as individual smaller programs in REL
format; second, the generation of segments in RPL format; and
third, the loading and running of the segmented program in RPL
format. The SYS control instructions SEGMENT and MASTERare
used in the second phase. ‘ '

When segments are used in a running program, they may be in-

dependent of one another, or they may contain cross-references.

If they are independent, they may be generatedone at a time during

_the second phase of the segmentation process. If any contain cross-

references, the referencing must be done either via the Common
area of memory or via a Master segment which is contained in
memory during the generation of all segments.

The SEGMENT instruction generates segments by writing the
components just loaded onto magnetic tape. The MASTER con-
trol instruction is used to indicate that the component(s) just
loaded are to form a Master segment, and are to remain in
memory during the generation of succeeding segments.

Program segments may be loaded by the SYS internal loader,
which may be called by either of the following methods:

®  Via the SYS Generator LOADGEN (page 6-2), which creates

the necessary coding in TAC language to execute the equivalent
~of an RPL, ABS, or REL call.

© Via the SYS entry 1INTLD (page 4-20), which provides a
- transfer of control to the internal loader during the running
of the program.

Restricted RPL format differs from normal RPL format in that
there are no half-words within a segment or its sections; that is,
each segment or section always starts in the left-half of a word
and ends in the right-half of a word. The maximum size for any
section to be written in restricted RPL format is 16,383;, mem-

ory locations., Any greater memory area is automatically divided
‘into the correct number of sections.
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FUNCTION

FORMAT
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ACTION

3-5.1.0

SEGMENT — Define A Program Segment

Causes program components loaded into memory in REL format
to be written as a segment onto magnetic tape in restricted RPL
format (refer to page 3-5).

Location Command Address and Remarks

SEGMENT | t,id,master

¢

id

A decimal number — 0, 2, 3, or 6 through 15 — that specifies

the tape on which the segment is to be written. If any number .
other than the above is specified, a Control Line Error will
result,

Eight or fewer alphanumeric characters which indicate the

identity of this particular segment. Spaces are significant.

master  (OPTIONAL). A parameter written as MASTER which

enables a Master segment (page 3-5.2) to be written on tape.

Execution of a SEGMENT control instruction initiates the following
actions:

Examines the NAME/SYMBOL list associated with the par-
ticular segment of the program to determine if there are any
undefined symbols. Undefined symbols cause Error Type-Out 2
(page 3-5.1.2) to be typed on the Console Typewriter.

Searches for a sentinel block of Z’s on Tape ¢ if IBIT O is set
to one prior to the execution of the SEGMENT control instruc-
tion, and positions the tape at the start of the block. If IBIT 0
is not set, no search is made and writing will begin wherever
the tape is positioned. (Refer to IBIT 0, page 3-8.1.1.)

Writes that portion of memory betweenthe first non-zero word
after the end of Common or 1777g, whichever is larger, and
MASORG (page 3-5.2), if a Master segment has been defined,
onto Tape ¢ in restricted RPL format. Normal Type-Outs 1 and
2 (page 3-5.1.2) are typed on the Console Typewriter. If a
Master segment has not been defined, that portion of memory
between the first non-zero word following Common (or 1777g)
and the end of memory will be written onto Tape ¢.
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| SEGMENT |

® Writes a sentinel block of Z’s onto Tape f following the seg-
ment, and positions the tape at the beginning of this block. If
another segment is tofollow, it will be written over the sentinel
block and a new sentinel block will be written following the new
segment. This procedure is repeated for all segments, includ-
ing the Master segment, thus insuring the presence of a sentinel
block after the final segment only.

® C(lears to fixed—point zeroes that portion of memory occupied
by the segment after the segment is written onto Tape £

e Clears the NAME/SYMBOL list of all names and symbols de-
fined by the particular segment, excluding the Master segment
list, if used.

® Writes onto Tape {in RPL format that area between MASORG
and the end of memory, if the masier parameter is used. In
addition, it clears the memory area and the NAME/SYMBOL
list used by the Master segment.

If a symbol is defined more than once it will not be considered an
error ‘unless 'the symbol is referenced. The only exception is the
symbolic location LOADSETS.AVAILMEM (page 3-4.3.1). If this
location is defined in the Master segment, it may not be defined in
any of the related segments. It may be defined once in every seg-
ment if it is not defined in the Master segment.

The master parameter should be used only once per program after
all other segments are written, If used before all segments are
loaded, Error Type-Out 2 (page 3-5.1.2) will probably result.

This example illustrates the use of SEGMENT without a master
parameter. Assume that the first segment (SEG1) of a large pro-
gram consists of components. PROG1 and PROG2, and that these
components are in REL format on Tape 4.

L Location Command Address and Remarks

REWIND 6
REL 4,PROG1
REL 4,PROG2,,LIST,SUBS

SEGMENT 6,SEG1

Explanation: Execution of these instructions causes the two com-
ponents to be loaded and written in RPL format onto Tape 6 as
SEGI.

3-5.1.1



SEGMENT

EXAMPLE TWO

CONSOLE
TYPEWRITER
NORMAL TYPE-OUTS

CONSOLE
TYPEWRITER
ERROR TYPE-OUTS

3-5.1.2

This example illustrates the use of SEGMENT with the master
parameter. Assume that EXEC is a Master segment, APROG and
BPROG constitute one segment (SEGA) of a program and CPROG
and DPROG form another segment (SEGB).

L Location Command Address and Remarks

REWIND 6

REL 4,EXEC,,LIST,SUBS
MASTER

REL 4,APROG

REL 4,BPROG,,LIST,SUBS
SEGMENT 6,SEGA

REL 4,CPROG

REL 4,DPROG,,LIST,SUBS

SEGMENT 6,SEGB
SEGMENT 6,EXEC,MASTER

Explanation: Execution of these instructions causes the three seg-
ments to be written in RPL format onto Tape 6.

If a ““JMP *’’ control instruction is written in place of the final
SEGMENT instruction (SEGMENT 6,EXEC,MASTER). the over-
all program will be run, but the Master segment will not be saved
on tape.

NO. TYPE-OUT EXPLANATION
1 COMMON n The program(s) just segmented
contain # words of Common
storage.
2 | id RPL A segment has justbeenwritten
n BLOCKS on tape in RPL format, identi-
fied as id and containing #
blocks.
NO. TYPE-OUT EXPLANATION
1 NO MASTER A master parameter is present

in a SEGMENT control instruc-
tion, but no MASTER control
instruction had been encoun-
tered. Control is transferred
to 1XCONER (page 4-18).

2 UNDEFINED The program being segmented
SYMBOL | has an undefined symbol. Con-
o ' ~ trol is transferred to 1IENDJOB

" (page 4-6). ‘
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| MASTER

MASTER — Define a Master Segment

Indicates to SYS that (1) a segmenting process using a Master
segment is about to take place, and (2) that a Master segment
consisting of one or more REL components has been loaded and
is to remain in memory during the forthcoming loading and writing
of the various segments. The Master segment remainsin memory
during segmentation so that symbolic cross-references may be
made with succeeding segments.

Location Command Address and Remarks

MASTER

None

Execution of a MASTER control instruction initiates the following
actions:

o

Assigns the origin of the Master segment’s final component
loaded to the right address portion of MASORG (MASter ORiGin),
The Master segment, therefore, extends from MASORG to the
end of memory, The maximum length of succeeding segments
is that area remaining between the end of any Common storage
area or Location 1777g, whichever is larger, and MASORG,

Stores the Master segment’s starting address in XSYS.MASJMP,
a location which remains within SYS in memory at all times,

‘This address is taken from the last relocatable END card of a

Master component to be loaded that contains a starting address.
If no component contains a starting address, XSYS,MASJMP
will be zero-filled, preventing the use of aSYS ‘“JMP *’’ con-
trol instruction for transfer of control (refer to REMARKS
below).

If a MASTER control instruction is given, control may be trans-
ferred to a Master segment still in memory by the use of a
“JMP *’’ control instruction, upon completion of the writing
of an entire segmented program.

2. Refer to REMARKS of SEGMENT (page 3-5.1.1).

3-5.2.0



MASTER

EXAMPLE Assume that the Master segment consists of two components in
relocatable binary format with ID’s of EXEC1 and EXEC2, both
contained on Tape 4.

L Location Command Address and Remarks

JOB XRAY

REL 4,EXEC1

REL 4, EXEC2,,LIST,SUBS
MASTER

Explanation: Execution of thes