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DOCUMENTATION AIDS CONTROLLER

Abstract

The Documentation Aids Controller consists of:

1. Resident I/0O routines. These routines remain in storage during execution of all sys-

tem programs. They perform all system I/0 including calling in of the programs on
the system tape. It is the first record on the system tape.
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2. Program Selector (1CONA). This program is automatically called in by the
Resident I/O routine at the beginning of a system run. It reads and analyzes the
$DAJOB card and calls the next system program on the basis of this analysis. This
program and its header are the second and third records on the system tape.

Resident I/O Routine Description

Tape

Entering at SYSIO, the address of the constant following the branch to SYSIO is stored.
The content of the index register 3 is saved and restored at the end of the I/O. The ad-
dress of the constant is moved to index register 3. The constant is moved into the I/O
instruction and the I/O error counter is set to zero. If the I/0O instruction is a write, the
error counter is set to 7 so that trying the operation three times will cause the counter to
overflow,

The I/0 is performed and the address of the terminating groupmark/wordmark is stored
for use in other programs. The exit is initialized to the address of the instruction follow-
ing the I/0 constant, index register 3 is restored, and control is returned to the user.

If a transmission error is encountered during the I/0, the tape unit is backspaced, the
error counter is incremented, and, if no arithmetic overflow occurs as a result of the
add, the I/0 is reexecuted. If overflow does occur and the 1/0 is a read, the machine
stops at halt 1. Pressing START causes the operation to be retried ten more times. If
the operation is a write, the tape is skipped forward and the I/O reexecuted.

Printer Page Overflow

This routine may be entered directly by one of the system programs or it may be entered
from the print routine as the result of printing the last line on a page.

Entering at EJECT stores the return address. The overflow switch is turned on. This
switch may be tested by the system program if special spacing or multiple heading lines
are required. The line counter is reset to 01, and the page counter is incremented and
moved to the print area. The heading information is moved out of the punch area to the
print area. The carriage is restored to channel 1 and the print routine is entered at
INCRLC to print the heading.

Print

Entering the print routine stores the return address, turns off the overflow switch, and
increments the line counter. The contents of the print area are printed and the line count
is compared with the maximum,. If the line count is less than maximum, control is re-

turned to the user after the print area is cleared.

If the line count is equal to the maximum, control is given to the EJECT routine.
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Read

The return address is stored, a card read instruction is issued, and control is returned
to the user.

Punch

The return address is stored, a card punch instruction is issued, and control is returned
to the user.

Message

This routine is used to print messages to the operator. The return address is stored,
the carriage is restored to channel 1, and the program branches to PRINT. On re-
turning from PRINT the carriage is restored to channel 1 to enable the operator to read
the message, and control is returned to the user.

Program Call

All DA System programs are called by executing a B SYSLNK followed by the fifth-position
identification of the desired record. The mode of I/0 is changed to "Load" since the sys-
tem tape is written with wordmarks. The next available record on the system tape is

read (using the tape I/O routine), and identification in this tape record is compared with
the constant following the branch to SYSLNK.

If the compare is equal, the requested program is the next record on tape. An unequal
compare indicates the program is farther along the tape, and the tape read and compare
routine is again executed. An end-of-file condition during this loop indicates a system
error; the program called was not on the tape between the program call and the terminating
tapemark.

When the correct header is found, the addresses necessary for loading the program are
extracted. The tape I/O constant is initialized and the program is read in using the tape
I/0 routine. The I/O mode is changed back to '"Move" and the first instruction in the new
program is executed. The header information remains in the controller area.

Program Selector Description (1CONA)

The Program Selector reads the first card in the reader. If it is a $DAJOB card, the
operands are extracted using a left-to-right scan technique. The program identification
(third operand) is moved to the punch area, where it is used for page headings. The
other two operands are compared with a table of machines and languages. When an equal
compare is made, the proper code is put into the machine or language switch.

When all operands have been extracted, the switches are checked for blanks and for
permissible machine language combinations.
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If the $DAJOB card is correct, the next card is read. If that card is a $VERIFY, the
first phase of the Verify Program is read in. If it is a $SYSTEM, the System Main-
tenance is called. Any other card causes the Update Program to be read in.

If the first card of the input deck is not a $DAJOB card, a message is printed and card
reading is continued until a $DAJOB is sensed or end of file is detected. At end of file,
END OF RUN is printed.

If the $DAJOB card is punched incorrectly, the second card is read, If this card is a
$SYSTEM, the System Maintenance Program is called. If it is not a $SYSTEM, an error
message is printed and the machine halts.

System Flow

DA System T
System Tape $DAJOB

Unit 1 1402

System Con-

troller 1401
1CONA

DA SYSTEM MAINTENANCE PROGRAM

Maintenance of the DA System tape is performed by a program contained on the system
tape. DA System programs may be added, patched, or deleted from the system tape
through the use of the System Maintenance Program (6CONA).

The purpose of the System Maintenance Program is to place DA System records on the
system tape in the proper format for the System Read Routine. The System Maintenance
Program extracts pertinent information from control cards supplied with the program to
be added or patched. The control card information is written on the tape in a header
record. The program to be added or patched is then loaded into storage using a modified
Autocoder loader and the final coreload record is then written on the tape immediately
following its header record.

The System Maintenance Program also has the capability to delete entire programs with
their headers, to copy the system tape, and to list the header records.
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System Tape Format

The system tape consists of coreload records preceded by their header records. Each
program or program segment has a header record and a coreload record. These are
placed on the tape by the Systems Maintenance Program.

TAPE FORMAT:

Self-loading

record
containing I I I I I
System Read R| HEADER [R PROG R HEADER | R| PROG (R| T
Routine G #1 G Seg #1 G____ #n G| Seg#n (G| M
Prog. Seg. Format: Up to 7200 char.
HEADER FORMAT: Low~Core | Starting High Core Program
Address Address | Address Identification
3 : 3 3 5 = 14
where:
low-core address is the three-character representation of the lowest storage
address occupied by the coreload. This value must be
greater than 800.
starting address is the address of the first instruction to be executed.
high-core address is the highest storage address occupied by the program

plus one.

program identification is the identification of the coreload. All records must

have a unique program identification. Program identifications

are assigned in ascending collating sequence on the system’
tape.

System Maintenance Control Cards

The System Maintenance Program 1s called in the same manner as other DA System pro-
grams. A maintenance deck consists of a $DAJOB card, a $SYSTEM card which calls the
maintenance program, changes to be made to the system, and finally a $DAEND card.

The format of the $SYSTEM card is:

Cols. Contents
1-7 $SYSTEM
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The maintenance process is completed when the $DAEND card is encountered.

The cards between the $SYSTEM and the $DAEND cards are the changes to be made to
the system tape.

To prepare a coreload record to be added to the system tape, the user must punch an
$ADD control card with the following information and place it in front of the tape Autocoder
self-loading object deck.

Cols, Contents
1- 4 $ADD
10 - 12 low-core address
13 - 15 starting address
16 ~ 18 high~core address
76 ~ 80 program identification

In order to make all programs self-contained, the following instruction sequence should be
placed in the front of each source program to be added:

DC @$ADDbbbbb@
DC +ORG

DC +START

DC +HIGH

This sequence will generate the required $ADD card for each record; columns 76 - 80 will
pick up the program identification from the job card.

@RG is the low-core address label
START is the starting address label of the program
HIGH is the high-core address label
HIGH may be defined by including:
LT@RG*1
HIGH EQU *+1
END

at the end of the program.
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A $ADD card can be used to insert a new record on the system tape or to replace a record
with the same program identification,

To delete a program from the tape, the user must punch a $DELETE control card with the
following information:

Cols. Contents
1-7 $DELETE
76 - 80 program identification

To patch a program on the tape, the user furnishes the patch cards in tape Autocoder self-
loading object deck format preceded by the following control card:

Cols. Contents
1- 6 $PATCH
76 - 80 program identification

Addition, deletion, and patching can be performed on the same System Maintenance run if
the control cards are in order by program identification. Patching is never performed on
a record being added or deleted. A record may be deleted and added on the same run.

To copy the system tape, the user puts no changes between the $SYSTEM and $DAEND
cards. Whenever maintenance or copying is performed, the header records are printed.

$DAEND
$DELETE

$PATCH

ADD DECK

$SYSTEM

Sample deck setup for DA system maintenance run. The $ADD,
$DELETE, and $PATCH must be in sequence by their identification
in columns 76 - 80. The object cards for adding or patching

must follow their corresponding $Control card.

$DAJOB
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Description

The System Maintenance program is executed in two phases. Phase I reads the input file
from the card reader, performs diagnostics to check for errors, and prepares the input to
the second phase. Phase II reads the tape written during phase I and performs the oper-
ations requested in the control cards.

Phase I

A card is read, moved to the print area, and checked for a $ in column 1. If there is no
$, an error message is printed and the next card is read. If the card has a $, itis
checked to see whether it is a $ADD, $DELETE, $PATCH, or $DAEND. If it is none of
these, an error message is printed and the next card is read.

If the card is a $ADD, the addresses in columns 10 to 18 are checked for blanks, zones in
the tens position, and to see that they are within the maximum and minimum limits. The
ID in columns 76 to 80 is checked for validity and sequence. If any of these errors are
detected, the appropriate message is printed; whether or not there are errors, the
WRITES routine is entered.

In WRITES3, the record is written onto the work tape, and, depending upon the type of con-
trol card being written, control is turned back to the control card or load card read
routine,

If the control card is a $PATCH, the path followed is the same except for two routines.
Since there is no address used in the $PATCH card, there is no address checking., Control
information is extracted from the program header on the system tape as the tape is being
checked for the presence of the record.

When a $DELETE card is processed, the only checking done is the validity and sequence
of the ID and the presence of the program on the tape.

The $DAEND card requires no checking, so it enters a routine that writes the ending
record on the work tape and initializes for Phase II.

After a $PATCH or $ADD card is processed, the routine to read and check load card,
READLD, is entered. After each card is read, it is checked to see whether it is a sys-
tem control card, which would terminate loading, a clear storage or bootstrap card,
whose presence is indicated on the printer, or an end or execute card, which would also
terminate loading. When loading is terminated, control is returned to the control card
read routine.

If the card is none of these, it is checked for groupmark/wordmarks, word separators, load
address outside the range of the program, and erroneous load instructions. Any of these
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errors are noted on the printer. If the load card passes all the checks, the loader in-
structions are modified to adapt them to tape, and the image is written onto the work
tape. Control is returned to the load card read routine until a card is read that causes
termination.

$DAEND card causes control to be given to the REWIND routine, which tapemarks and
rewinds the work tape, checks to see whether any diagnostic errors were detected, and
loads Phase II from its hold area to low core, where it is executed.

If any errors were detected, the machine halts affer printing a restart message.
Phase II

The work tape is read in and the mode switch set from the control record. An A indicates
add mode, P indicates patch, D indicates delete, and C indicates copy. (The $DAEND
causes the mode switch to be set to C, so the remainder of the system is copied without
modification. If the first card is the $DAEND, the whole system is copied.)

The old master system tape is composed of header records and master records written
alternately. A switch is maintained so that the composition of the next record on the
tape is known at any time.

As the first header is read, its ID is compared with the ID in the change file record from
the work tape. An equal compare indicates that the program to be modified has been
located. If in add mode, the header and program record are skipped on the old master,
and the new header and program record are written on the new master. The header
information is extracted from the change file record, and the bootstrap routine in the
control record is branched to begin the building of the program record in core storage.
This bootstrap routine reads in the next record from the change file, which is a load
record. This load record operates in the same manner as the normal Autocoder card
load record, except that when it has completed loading and setting wordmarks, it reads
the next record from the change file. This process continues until an end record is
executed. This end record was written on the change file as a result of detecting an end
card, execute card, or system control card in phase I. It causes loading to be termi-
nated and the program to be written onto the new master tape.

If a high compare results while reading the old master tape, the process is the same for
add mode, except that no skipping is done on the old master.

In patch mode, the process is again the same, except that the old program is read into
core before loading is begun from the change file.

In copy mode, each header and program record is copied to the new master.

In delete mode, the copy process is duplicated, except that programs to be deleted are
not copied.

When end of file is sensed on the old master, the new master is tapemarked, all tapes
are rewound, and a list of the headers on the new master is printed.
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System Flow

$DAEND

Changes

$SYSTEM -

Unit Old DA System
$DAJOB 1 Tape

6CONA 1401

Updated
DA System Tape

PROGRAM MODIFICATION AIDS

General Modification Aids

The modular system design of the DA System enables the user to readily modify any
section, This section contains information to assist the user in making modifications.

Programs under control of the DA System use the following areas of storage, as
indicated:

° 01 —— 80 - are used as a card read—-in area

o 81--86

Pogition 81 is not used by the DA Controller.



Form H20-0177-0
Page Revised 11/15/65
By TNL N20-0047-0

Position 82 contains the following code for the corresponding machine punched in
the $DAJOB:

System/360
1401, 1460

1440

1410, 7010

1620

705

7080

7070, 7072, 7074
7040, 7044

7090, 7094

WU WNMFROO

Pogition 83 contains the following code for the corresponding language punched in
the $DAJOB card:

BAL
SPS
AUTO
BASIC
MAP
FAP
SFL
FAL

OO R WN O

Pogition 84 is used as a PAGE OVERFLOW SWITCH. It contains a wordmark when-
ever the standard heading is printed.,

Pogition 85 contains a wordmark whenever an $UPDATE card is encountered. The
wordmark signifies that tape unit 3 should be saved. Position 85 containg the tape
unit used for Update output, either 2 or 3.

Position 86 of the communications area is not used by the Controller.

87 —- 99 (Index registers) can be used, but must be initialized by a housekeeping
routine and not at load time. They will not be disturbed between programs.

100 (Read/Punch check position) cannot be used.

101 -~ 180 (punch area) is used to store the page heading data. The first character
is blank (101); positions 2 through 9 of the $Control card are moved into 102 to 110
to indicate the program name in the standard heading; 111 - 117 is blank. The next
54 characters (118 - 171) are the program identification taken from the $DAJOB
card. The last nine characters (172 - 180) are bbbbPAGED.

If any program requires this area for punching or other purposes, the contents are
stored in a hold area before use and restored after use.

181 -~ 195 is used by Controller when calling in a new program segment. If a GM
is used in 181, it is cleared before returning to the Controller.
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196 —— 199 contains page number; will be incremented by one on each EJECT.
200 —— 332 is the print area.
333 —— 799 (System Tape Read Routine area and Generalized I/O Routine area) cannot

be used. Lowest core location for ORG statement is, therefore, 800. ORG state~
ment must be first statement in a program or Autocoder automatically begins in 333.

All groupmarks must be loaded without wordmarks, having the housekeeping routine
set the wordmarks in order to prevent premature tape I/0O termination during the
tape-load process. This restriction eliminates usage of the G operand in the DA
statement. (The Controller does not allow groupmarks with wordmarks to be loaded.)

Each program must also clear its GMWM's before calling in the next program for
the same reason.

Wordmarks are placed in the following locations at the beginning of a run. Each
program in the system must restore them if they are disturbed.

001 High order of read area
087 High order of X1

092 High order of X2

097 High order of X3

101 High order of punch area

No other wordmarks may be leff in these I/0 and index register areas.

Word separators cannot appear in the object deck, If needed, load as a 5~8 punch
and add 0 zone in the program.

The Controller is used to call in a program, program segment, or overlay. The
user branches to a different entry point (400) and supplies the five-position identifi~
cation of the segment wanted.

Example:

B SYSLNK
DCW @5VERAQ@

This would call in the first pass of the VERIFY program.
The equate statement SYSLNK EQU 400 must be present in the program.

When calling in a program, the Controller searches forward only; the segment
called, therefore, must not have been read before.
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Input/Output Modification Aids

The Controller is used to perform all I/0 functions, tape read/write, card reading, card
punching or printing. The system entxy points are defined in each program with the
following statements:

Statement Usage
SYSI® EQU 500 Tape read/write
READ EQU 781 Read card
PUNCH EQU 789 Punch card
PRINT EQU 747 Print line
EJECT EQU 704 Eject page and print
heading line
MESSG EQU 660 Printer operator message

To modify the system configuration (for example, to replace the card reader with a fifth
tape unit), the DA System I/O routine is replaced by a user-written routine in the resident
1/0 program of the DA System. The I/O functions and usage are described below:

1. Tape Read/Write. The necessary data is supplied as a five-position constant with a
wordmark in the high-order position:

Pogition 1 (high-order): Drive number (2, 3, or 4)
Position 2 - 4: Address of high-order of I/O area
Position 5 (low-order): Read or Write (R or W)

Example: 3555 R
This causes a record to be read from tape 3 into the area beginning in 555,
The constant is in line after the branch to the entry point,

The following equate statements are included in each program:

IOCON2 EQU 200
IOCON3 EQU 300
IOCON4 EQU 400

The complete entry is assembled as:

B SYSIO
DCW +IOCON3
ORG )

DC +IOARA
DC ew@
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The origin statement (*-2) causes the location counter in Autocoder to be decre~
mented by two so that the address constant of the I/O area overlies the zeros of the
address constant of the tape unit number.

Note: Tape instructions, other than read and write (rewind, backspace, etc.), are
done in the individual programs - not by the Controller.

All tape input/output is in move mode (without wordmarks).
Card Reading. The user branches to the system entry point:
B READ
The Controller reads a card and returns to the next instruction. Testing for last
card is not necessary, because the end of the card input to a run is indicated by a

$DAEND card.

Card Punching, The user branches to the system entry point:

B PUNCH
The Controller performs the card punch and returns to the next instruction.
Print a Line. The user branches to the entry point:
B PRINT
a., The wordmark in 84 is cleared.
b. The line count is incremented by one.
c, When line count exceeds 57, the line is printed -~ followed by a branch to eject.
d., Clear storage and return.

Double spacing is effected by an immediate branch to print after return, since the
print area is cleared.

If required, LINTOT, indicating the number of lines per page at 659, may be
modified. An A-B zone must be over the units position of the two-position LINTOT.

Eject and Print Heading

A B EJECT will:
a. Set a wordmark in position 84.
b. Skip to Channel p on the printer.

c. Move the punch area to the print area.
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d. Add 1 to the page count and move it to the print area.
e. Reset the line count.

f. Set to double-space after printing.

g. Print heading line.

h. Clear storage and return.

A branch to EJECT is given before printing the control card image and before
starting any new report.

If it is required to print an additional heading line, position 84 is tested for a
wordmark to see whether an eject has occurred. This switch is turned off by the
next print.

6. Print Message to the Operator. Some messages require operator action and these
are produced by:

B MESSG

The carriage is restored before and after printing the contents of the print band.
The print band is cleared and control is returned to the program.

Dictionary Modification Aids

Much of the DA System processing depends on the content and coding of the assembly
language dictionaries contained as separate records on the system tape. It is possible

to modify the DA System processing and output by changing the contents of the dictionaries
which are assembled by 1401 Autocoder and reside on the system tape in the same manner
as all other system records. For each of the assembly languages processed, there are
four dictionaries on the system tape.

The first of the four sets of dictionaries is used by the Analysis program. Each dictionary
contains the BCD mnemonic of all operations in the assembly language and also one addi-
tional character, which is a code used to specify the type of operation. The dictionaries
are arranged in ascending 1401 collating sequence order.

The second of the sets of dictionaries is used by the first phase of the Flowchart program.
Each dictionaxry contains a six-character code for each operation in the assembly language.
The six-character code controls the processing of each instruction during the first phase
of the Flowchart program. The dictionary is arranged in the same order as the first set
of dictionaries; that is, for each entry in the Analysis dictionary there is a corresponding
entry in the Flowchart dictionary.

The third set of dictionaries is used by the first phase of the Flowchart program to gen~
erate the comments to be inserted in each flowchaxrt box. Each dictionary contains strings
of characters called comment skeletons, which are used in conjunction with the informa-
tion in each DA record to form the comments.
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The fourth set of dictionaries is used by the Verify program and contains the mnemonic
operation code and machine language representation for each entry.

System Records

The first set of dictionaries records 3ANLA (the first pass of Analysis) and consists of:

Record Description

SANAE 1401/1440/1460 Autocoder--SPS
3ANAF 1410/7010 Autocoder

3ANAG 1620/1710 SPS

3ANAH 705/7080 Autocoder

3ANAI 7070/7072/7074 Autocoder

3ANAJ 7040/7044 -~ 7090/7094 MAP-FAP
3ANAK System/360 Assembly Language

The second set of dictionaries follows the record 4CHRA (the first pass of phase I of
Flowchart) and consists of:

4CHRB 1401/1440/1460 Autocoder-~SPS
4CHRC 1410/7010 Autocoder

4CHRD 1620/1710 SPS

4CHRE 705/7080 Autocoder

ACHRF 7070/7072/7074 Autocoder
4CHRG 7040/7044 --7090/7094 MAP-FAP
4CHRH System/360 Assembly Language

The third set of dictionaries follows the record 4CHRV (the fifth pass in phase I of
Flowchart) and consists of:

4CHR1 1401/1440/1460 Autocoder--SPS
4CHR2 1410/7010 Autocoder

4CHR3 1620/1710 SPS

4CHR4 705/7080 Autocoder

ACHR5 7070/7072/7074 Autocoder

4CHRG 7040/7074--7090/7094 MAP-FAP
ACHRT System/360 Assembly Language

The Verify dictionaries follow system record 5VERT and consist of:

5VERU 1401/1440/1460 SPS--Autocoder
5VERV 1410/7010 Autocoder

5VERW 705/7080 Autocoder

5VERX 7070/7072/7074 Autocoder
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Analysis Dictionary Format

Analysis dictionary entries consist of a mnemonic operation code and an Analysis code.
The operation code, left-justified, and the Analysis code, right-justified, appear in the
operand field of the DC statements in 1401 collating sequence,

Sample Source Statement:

DC @aDpD__ M@

All dictionary entries are six characters long except 3BANAJ and 3ANAK, which contain
seven characters.

Sample 3ANAJ Statement: Sample 3ANAK Statement:
DC @ ADD __. M@ DC @ ADD__M_@

A ''y'" in the last position of the 3ANAK DC statement indicates that indexing is
permitted with this entry.

Additions or modifications can be made to this source deck by inserting the correction

in the correct collating sequence and reassembling. If the operand field is to be scanned,
care must be taken that the format is compatible with the operand scan rules, which are
described in the Analysis Program description.

Any operation code not found in the dictionary is assumed to be a user macro and is
processed as such.

If the Analysis dictionary is changed, a corresponding change must be made to the
Flowchart Pass 1 Dictionary.

Analysis Codes
The Analysis code may be alphabetic, numeric, or special characters. The Analysis
code T indicates the statement is to be considered transparent -- that is, that neither

the label nor the operands are to be scanned.

Special characters, except for blank, always mean that some exceptional operation is to
be performed, They are as follows:

Character Definition
$ Indicates the beginning of Qualification Mode (for
example, SFX, QUAL)
* Indicates the termination of Qualification (ENDQ)
% Indicates the beginning of a macro definition (for

example, MACRO in 7090 MAP)

Indicates the termination of a macro definition (ENDM)
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Charaqggg Definition

. Indicates a change from SPS to Autocoder or Autocoder
to SPS in 1401 Autocoder programs (ENT)

s Flags 1401 SPS machine codes L and M.,
For all other codes, the zone portion indicates how to scan the operand, and the numeric

portion references the flag to be assigned to the statement on the flagged listing, as
follows:

Zone Instruction
No zone Do not scan operand.
12 Scan the operand and split off the first field.
11 Scan the operand and do not split off the first field.
Character Description
1 MACRO
2 Input/output
3 Data defining
4 Branch
5 Halt
6 Assembler control
7 (unassigned)
8 (unassigned)
9 Branch in 7070/7072/7074 Autocoder to scan second
operand instead of the first
10 (no flag)
11 (no flag)

Flowchart Pass 1 Dictionary Format
The format of each entry in this set of dictionaries is:

DCW @ PLTNNN @
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where:

Pis a pass 1 Flowchart processing code. If is used to process specific instructions (or
sets of instructions) during pass 1, The codes used for P are:

Code

0

1

Usage
No pass 1 processing.

If the instruction has exactly one operand, generate a
GOTO flowchart operation. This is used for instruc-
tions such as the 1401/1410 Autocoder H (halt) instruc-
tion, which is either halt or halt and branch.

If the instruction has two operands, generate a GOTO
flowchaxt operation from the first operand. This is
used for 1401/1410 Autocoder instructions such as CS,
which may be clear storage or clear storage and
branch.

Switch operand 1 and operand 2, unless operand 2 is
blank, This is used to regularize certain statements
s0 that the target field of 1401/1410 arithmetic instruc-
tions (for example, A, S, etc.) is in operand 1. This
code also processes chained 1401/1410 arithmetic
statements.

Switch operand 1 and operand 2, This is used on
1401/1410 move instructions to place the target field
in operand 1. This code also processes chained
1401/1410 move operations.

This code processes 1401/1410 SBR instructions to
determine whether they represent a subroutine
entrance.

This code is used to generate a GOTO operation., This
is used for instructions which unconditionally generate
some type of flowchart box followed by a GOTO--for
example, a 7090 TXI instruction which generates a
MODFY hox followed by GOTO.

This code is used for 7040 and 7090 indexable transfer
instructions. If the transfer is indexed, the transfer
is changed to an EXIT type.

This code is used to expand the three-way 7090/7040

jump instructions (for example, CAS) into two DECID
operations.
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Code Usage

9 This code is used to process the 1401/1440/1460
instructions W, P, R.

S This code is used for the 7080 to switch operand 1 and
operand 3.

T This is used for certain 1401/1410 I/O instructions to

distinguish between reading and writing on the basis of
the d-modifier.

U This is used for 1401/1410 conditional branch instruc-
tions which may be chained, for example, BCE.

where:

L is a code which is used to calculate the length of the
instruction, This code is also used to determine
whether the statement is to be deleted; for example,
data defining instructions are deleted during the first
pass of the Flowchart program,

T ’ is a code which represents the type of SFL operation
to be generated by the instruction. The types are:

Code

0 BLOCK

1 10

2 MODFY

3 PREDF

4 DECID followed by a YES

5 DECID followed by a NO and EXIT
6 DECID followed by a NO and SUBRT
7 DECID followed by a YES or NO
8 START

9 ENTER

S WAIT

T HALT

U EXIT

A% GOTO
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Code

W JOB
X END
Y SUBRT

NNN is a three-digit comment code number. This number repre-
sents the comment to be generated by pass 5 of the Flowchaxrt
program,

Flowchart Pass 5 Dictionary Format

The third set of dictionaries is used by pass 5 to generate the variable field portion

(cc 21--72) of the SFL card. The comment code which was extracted from the pass 1
dictionaries represents an entry in a pass 5 dictionary. Each entry in a pass 5 dictionary
is a three-character address of the beginning location of a comment skeleton. Comment
skeletons are composed of two types of information: control characters and comment
words. A comment skeleton may begin with either a control character or comment word,
The last character of all comment skeletons must be the control character, blank.

Control Characters. Each control character is a single-digit with wordmark. The con-
trol codes are:

Substitute Assembly Language Sequence Field
Substitute Operand Field 1

Substitute Operand Field 2

Substitute Operand Field 3

Substitute BCD Operation Field

Substitute Special Field 1

Substitute Special Field 2

Substitute Special Field 3

Substitute 7080 Register number

Substitute Special Field 4

Ingert comma after following word or
character

Blank Terminate skeleton

+ Insert immediately the following character
(special characters or numbers)

®©w 00 =1 & O s DD H o

- Backspace the variable field pointer

Note: No blanks, as special characters, can be inserted in a comment skeleton.
The control character, blank, terminates the skeleton. All numbers 0 - 9 and

-special characters (collating sequence up to, but not including, A) are reserved
for control characters.
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Comment Words. Each word of comment begins with a wordmark. A comment word
contains no blanks. Blanks are inserted automatically by the comment-processing
subroutine.

Special Usage of Comment Code., The three-character comment code for BLOCK gener-
ation may not represent a particular comment skeleton, but rather the way in which the
comment is to be formed and the processing to be performed in pass 5.

If the first character of the comment code is a zero, the three digits represent a true
comment code. If the virst character is not a zero, the digit represents a mode (that is,
a verb) to be entered into the BLOCK,

Character Mode

No mode
Compute Mode
Edit Mode
Move-to Mode
Set Mode
Reset Mode
Zero Mode
Shift Mode
Clear que

R - =L T S T T R

The second character is used to determine whether a storage location is changed by the
instruction.,

Character Mode
0 No storage locations are changed.
1 Operand 1 changed by this instruction.

The third character is used to perform pass 5 processing on certain instructions. For
example, when a 1401 compare instruction is encountered in pass 5, the third character
of the comment code specifies that the operands of the compare instruction are to be
saved in special fields. At the occurrence of the subsequent test and branch instructions
(for example, BH), the saved operands may be printed as part of the comment in the
decision box.,

Verify Dictionary Format
Each dictionary entry is a nine-character literal defined with a DCW statement. The

first three characters are used for the machine operation code key and the last six for
its associated mnemonic,
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In all dictionaries if a mnemonic code cannot be specifically determined by the three-
character key alone, a general mnemonic is inserted to give an indication of the type of
operation, This general mnemonic is enclosed in asterisks; therefore, it cannot be more
than four characters (three for 1410)., Example: @LBR*I/O*-@.

Individual format variations are described for each record.
5VERU. The machine operation code key is OND, where O is the machine operation code.

N is blank for all operations except those with a d-modifier and one or two operands, for
which it is an A (one) or B (fwo).

D is the d~-modifier if any exists, blank if it does not. Example: @BASBE_ __ _@.
" General
Mnemonic Key
1/0 Input/output operation LBR, LBW, MBR, MBW

A few 1401 operations are tested in VERIFY itself and do not appear in the dictionary.
These are BBd, WBd, U** and K¥* (where ** is variable), which give BCE, BBE, I/0,
and I/0 respectively.

5VERV. The 1410 key has the same format as the 1401, An exception to the standard
format is the d-modifier, which is a word separator (0-5-8 punch), Since the DA System
does not allow word separations in a table, 5-8 punches should be put as the d~modifier
and an asterisk should be placed in the last position of the entry to signal VERIFY that
the d-modifier should be a word separator. This means that the mnemonic code can
have only five characters. Example: @DBgMRNWR*@ .

A few 1410 operations are tested in VERIFY itself and do not appear in the dictionary.
These are BBd, WBd, F** and 2** (Where ** is variable), which give BCE, BBE, CCl
and CC2, respectively.

General
Mnemonic Key
1/0 Input/output operations MBS, MBC, MBR, MBS,
MBW, MBX, LBS, LBC,
LBR, BLS, LBW, LBX, UBA
L Lookup operation TB, TB7

5VERW,. The 705/7080 key is OSU, where O is the machine operation code.

SU is the storage unit associated with the particular mnemonic. If no particular SU is
associated, 00 is placed in these positions. Example: @,04LSB___@.

General Key
Mnemonic
TRA Transfer operation 100, O00
/0 Input/output operation 300, 301
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Form H20-0177-0
Page Revised 11/15/65
By TNL N20-0047-0

5VERX., The 7070 key format is SOP, Sis the sign of the operation (+ or =), OP is the
machine operation code, Example: @+23ZA2 _ _@.

General
Mnemonic

B
Q
PC
ES
LN
LF
DC
SC
ASS
Fv
S#
S

Machine Op Code(s)

Branch on *busy +51

Inquiry control +54
Priority +55
Electric switch control +61, 62, 63
Stacking latch set on -61
Stacking latch reset off -62

Data channel control +93, 94, 96, 97
Sign. control -03
Additional storage control +04

Field overflow +41

Shift control +50
Coupled shift control =50

DA SYSTEM RECORD IDENTIFICATION AND FUNCTIONS

ROUTINE
Resident I/0

System. Controller —-
Program Selector

Update

Analysis

RECORD
0SYSR

1CONA

2UPDA

3ANAA
3ANAB

3ANAE
3ANAF
3ANAG
3ANAH
3ANAI

3ANAJ

3ANAK
3ANAQ

FUNCTION
Perform all System I/0

Reads and analyzes the $DAJOB card

Update Program

The type of source statement is deter-
mined, and the DA format is generated

1401/1440/1460 Operation Code Dictionary
1410/7010 Operation Code Dictionary

1620 Operation Code Dictionary

705/7080 Operation Code Dictionary
7070/7072/7074 Operation Code Dictionary

7040/7044/7090/7094 Operation Code
Dictionary

System/360 Operation Code Dictionary
Produces Operation Code Frequency Report
for System/360 source programs
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ROUTINE

Flowchart

RECORD

3ANAR

3ANAU

3ANAV

3ANA9

3ANLA

3ANLB

3ANLC

3ANLD

3ANLE

3ANLF

3ANLG

4CHRA

4CHRB

4CHRC
4CHRD
4CHRE

4CHRF

4CHRG

4CHRH

4CHRS

FUNCTION

For System/360 input, either the Flagged
Listing and an input tape to the Chart
program are produced, or an input tape
with reference cards is produced for 3ANLA

The Operation Code Frequency Report is
produced for languages other than S/360

Performs same functions as SANAR for
languages other than S/360

Phase I cleanup
Phase I of sort
Phase II of sort

The Cross-Reference Report and an input
tape for 3ANLD are produced

Phase I of sort
Phase II of sort

An input tape to the Chart Program is
produced, in addition to a flagged listing
or a flagged listing with operands

Phase II cleanup

Phase I. Pass 1. Segments source program

1401, 1440, 1460 Flowchart Operation
Dictionary

1410, 7010 Flowchart Operation Dictionary
1620 Flowchart Operation Dictionary
705, 7080 Flowchart Operation Dictionary

7070, 7072, 7074 Flowchart Operation
Dictionary

7040, 7044, 7090, 7094 Flowchart
Operation Dictionary

Full 0S/360 Assembly Language Operation
Dictionary

Pass 2. Builds label table from procedural
statements
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ROUTINE

RECORD

4CHRT

4CHRU

4CHRV

4CHR1

4CHR2

4CHR3

4CHRA

4CHR5

4CHR6

4CHR7

4CHTA

4CHTB

4CHTC

4CHTD

4CHTE

4CHTF

4CHTG

4CHTH

4CHTI

4CHTJ

FUNCTION

Pass 3. Expands label table with gener-
ated labels

Pags 4., Derelativizes text using gener-
ated labels

Pags 5. Generates SFL program

1401, 1440, 1460 Flowchart Comment
Dictionary

1410, 7010 Flowchart Comment
Dictionary

1620 Flowchart Comment Dictionary
705, 7080 Flowchart Comment Dictionary

7070, 7072, 7074 Flowchart Comment
Dictionary

7040, 7044, 7090, 7094 Flowchart
Comment Dictionary

Full 0OS/360 Assembly Language
Comment Dictionary

Phase I, Housekeeping Record
Phase II, Pass 1. Scans SFL program
Pags 2, constructs label table

Pass 3, searches label table for connector
operations

Pass 4, flags off-page box entrances
Sorts and prints label table
Pags 5, prints cross-reference list

Pags 6, expands and rearranges chart
records

Pags 7, constructs line tables

Pass 8, generates flowchart
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ROUTINE RECORD FUNCTION

Verify 5VERA Pass 1, Object program to tape

5VERB SORTS3, pass 1

5VERC SORT3, pass 2

5VERT Pass 3, mnemonic table lookup and
generate report

5VERU 1401, 1440, 1460 Mnemonic Operation
Code Dictionary

5VERV 1410 Mnemonic Operation Code
Dictionary

5VERW 705/7080 Mnemonic Operation Code
Dictionary

5VERX 7070, 7072, 7074 Mnemonic Operation

Code Dictionary

System Controller 6CONA System maintenance routine

APPENDIX TO PROGRAMMER'S INFORMATION

Sort Program

The DA Sort Program utilizes three tape units and is based on the Fibonacci number
series principle. In the Fibonacci series, each entry is equal to the sum of the previous
two entries (0, 1, 1, 2, 3, 5, 8, 13, 21, etc.). By placing strings on the input units so
that their numbers are adjacent entries in this series, the number of times a record
must be passed through during merging is held to a minimum. This is superior to other
systems particularly when there are fewer than four I/O units available during merging.
The DA Sort Program is used twice in the Analysis Program and once in the Verify
Program; it is executed in two phases.

In phase I, the unblocked input file is read in, internally sorted using the insertion tech-
nique, blocked maximally for the storage size of the object machine, and written onto the
two available output units so that the numbers of strings on the two units are adjacent
entries in the Fibonacci series.

In phase II, the two input units are merged onto the output unit. In each merge pass, the
number of strings on the input unit with the fewer number of strings (the secondary input)
is merged with the same number from the input unit with the larger number of strings
(the primary input). At the end of each pass the function of each unit is changed so that
for the next pass the primary becomes the secondary, the secondary becomes the output,
and the output becomes the primary.
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This process continues until there is only one string on each of the inputs. During the
last pass, deblocking is performed so that the final string is unblocked.

Phase I

Phase I is performed in two sections. In the first section, the first input record is read
and the record length computed. The capacity of storage, in records, is calculated as
are the addresses of the three internal storage blocks or buckets. The first record is
moved to the first bucket, and all initialization with the computed addresses is performed,
The first section is then cleared from storage and section two is begun.

In section two, index register 2 is used to keep track of the low-order position of the last
full bucket. Index register 3 indicates the low order of the control field of that bucket.

As each input record is read, its sort key is compared with the key of the record in the
last full bucket, If the input record is high, it is put into the bucket after the last full one.
This results in a low-to-high array. If the input is low, the index registers are decre-
mented by the record length so that comparing is done against the next to last full bucket.
This decrementing and comparing is continued until the input compares high or until the
record in the first bucket has been compared, At this time, all records higher than the
input are shifted to the right, and the input record is inserted.

When the available storage capacity has been filled, the sequenced records are written
onto an output tape in three blocks. Each time a block of records is written, the records
checked to see whether the output produces a sequence break. If it does, the number of
sequence breaks on that unit is checked against the number required to maintain the
Fibonacci number series. If the number required has been written, the output goes onto
the other tape unit.

This process of internal sorting, blocking and distributing the strings is continued until
the end of file is sensed on the input unit. The number of strings on the output unit being
accessed is then checked for number series conformity. If additional strings are needed,
they are simulated by writing a record with all 9s in the key and decrementing each
successive key until the proper numbers have been written. If all of the three block
areas are not full, padding records of all 9s in the key are written in core until the block
being padded is full. This block and any that precede it are then written. All tapes are
rewound and Phase Il is read in.

Phase II

Phase II of the sort is also executed in two sections. In the first section, the addresses
that vary according to record length are computed and inserted in instructions in the
second section. Upon the basis of the number of strings on each tape, the primary input,
secondary input, and output units for the first merge pass are determined.

In section two, the first section is cleared from storage, the I/O areas are initialized,
and merging begins. This is done by reading one record each from the primary and
secondary units. These records are compared and the higher is moved to the output area.
The file from which that record was taken is read again until a sequence break on that file
occurs. When this happens, the other file is read and put out until a sequence break.

The number of breaks that have occurred on each input file is compared with the number
of strings on the secondary input. If not equal, the process is repeated. Whenthe number
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is equal, a mexge pass has been completed. The output tape is tapemarked, the output
and secondary input are rewound, the sequence counts are reinitialized so that the old
primary becomes the new secondary, etc., and the next merge pass begins.

At the beginning of each merge pass, the sequence counts are compared with 1 and 0.
When the primary and secondary are both equal to one, the final merge pass is about to
begin. When this condition is recognized, the deblocking and pad record deletion rou-
tines are initialized so that the final output will be unblocked.

At the beginning of the final merge pass of an Analysis sort, an overlay is called in
which permits report printing simultaneously with deblocking and pad record deletion,

Symbolic Flowchart Program

The flowchart generated by the Symbolic Flowchart Program is a 10 x 3 matrix of hoxes
printed on two consecutive pages of 1403 standard printer paper arranged in three col-
umns: A, B, and C. Starting at the top, the boxes are sequenced vertically A0 through
A9, BO through B9, and CO through C9. The Flowcharter generates connecting lines
between boxes and on-page and off-page connectors.

Before the output matrix is printed, the Flowcharter prints diagnostics, a label table,
and a cross-reference label table., In addition, the user may, at his option, request the
Symbolic Flowchart Language program to be printed.

Modes of Operation

There are two distinet processing modes of the Symbolic Flowchart Program: chart
mode and commentary mode. The chart mode processes all statements which produce
flowchart boxes or connectors. The commentary mode processes narrative statements.
The Symbolic Flowchart Program determines the mode in which it is operating by
examining the format of each input card image.

Symbolic Flowchart Language Input
The coding form used in writing Symbolic Flowchart Language may be the same form
used by the 1400 Series Autocoders. Any similar form may be used -- for example,
7070 or 7080 coding forms.
Chart Mode Card Foxrmat

SEQUENCE FIELD (cc 1--5)

This field is used for input sequencing. Any characters may be used which belong to the
1401 character set except a groupmark and a tapemark.

LABEL FIELD (cc 6--15)

Symbolic labels may be from one to ten characters in length., A comma, tapemark,
groupmark or embedded blank must not be used within a label. In addition, if the first
character is a lozenge, the label is used to produce the desired connection between two
blocks; but the lozenge label is not printed on the flowchart as a label of that block. If a
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label is prefaced by a blank (indented), the label is printed on the flowchart as a label of
that block; but such a label cannot be used as the operand of a logical connector opera-
tion,

OPERATION FIELD (cc 16--20)

This field describes the type of flowchart box to be drawn or specifies a logical connection
to some other box.

OPERAND FIELD (cc 21--72)

This field containg either comments to be printed inside a flowchart box or, in the case of
a logical connector operation, a label. In the latter case, the label must begin in ce 21.

Columng 73--80
These columns are ignored by the Symbolic Flowchart Program.,
Commentary Mode Card Format

The sequence field is the smae as in chart mode card format. By placing an asterisk in
cc 6, the user indicates to the program that the information in cc 16--72 of this input
card is to be printed as commentary information. Information contained in cc 1--15 is
ignored. The program, when switching to commentary mode, ejects to a new page before
printing.

Control Operations

JOB The JOB card must be the first card of a
Symbolic Flowchart Program. The oper-
and is used as a portion of the page head-
ing.

SKIP Used only in the chart mode. The oper—
and causes the skipping of a number of
sequential chaxt box locations equivalent
to the value of the operand. A SKIP oper-
ation occurring following the chart loca-
tion A6 with an operand of 6 causes the
skipping of chart locations A7, A8, A9,
B0, Bl, and B2. The next flowchart box
is placed in B3. The skipped chart loca-
tions remain blank.

EJECT Can be used in either the chart mode or
commentary mode. It has the effect of
immediately terminating the page in
process and skipping to a new page. The



SPACE

END

Chart Mode Operations

BLOCK

MODFY

PREDF

DECID

operand, if used, controls page number-
ing, EJECT has three possible operand
configurations:

a. The normal configurationis a blank
operand. In this case, the page
counter is incremented by one and
the next sequential page number is
assigned to the next page on which
processing commences.

b. If the operand is +nnnn, the nu-
meric value, nnnn, is added to the
page counter in place of the normal
increment of one, and the new total
value is the page number of the
next page.

C. If the operand is nnnn, the page
counter is reset to this numexic
value. It becomes the page number
of the next page. Only a numeric
value less than or equal to 9999 or
a blank is a legal operand for the
EJECT operation.

Can be used only in the commentary mode.
The operand field, if any, is a number
specifying the number of lines to be
skipped.

The END card must be the last card of a
Symbolic Flowchart Program.

Generates a processing box. The oper-
and field is printed as comments in the
flowchart box.

Generates a program modification box,
The operand field is printed as comments
inside the box.,

Generates a predefined process box. The
operand field is printed as comments in-
side the box.

Generates a decision box. The operand
field is printed as comments inside the
box.



START Generate a terminal box. The operation

ENTER code is printed inside the box, along with
BEGIN the operand field, if any. The HALT,
WAIT STOP, and EXIT operations cause a break
HALT in logic.

STOP

EXIT

SUBRT Generates a striped processing box. The

label of the referenced subroutine is the
first part of the operand field. The label
must begin in cc 21 and be followed by a
comma. This label and its page and chaxt
location are printed above the horizontal
stripe in the flowchart box, The com-
ments after the comma are printed below
the horizontal stripe.

10 Generates an input/output flowchart box.
The operand field is printed as comments
inside the box.

NOTE QOccupies one chart location. The operand
comments are printed without the circum-
scribed flowchart box lines.

Logical Connector Operations

A vertical line, representing the normal logic flow, connects sequential flowchart boxes,
The sequential logic flow may be altered through the use of logical connector operations.
The operand field of all connector operations is a label beginning in cc 21, The label
indicates a connection is to be made between nonsequential blocks, Wherever possible,
the processor generates connector lines between boxes on the same flowchart page.
Horizontal line connections may be made from column A to column B, column B to
column C, and column A to column C. In the latter case, this can be accomplished if
column. B is a blank chart location created by a SKIP operation. Connector lines are
never generated upward, Rather, an on-page connector symbol is generated to the right
of the box. If on-page and off-page entrances are being made to any box, the appropriate
on-page or off-page connector symbol is appended to the left of the box.

A decision box causes two logical connector lines to be drawn; one exits to the right,

the other exits downward. A GOTO operation always generates a right exit from a flow-
chart box. If the processor is unable to draw a connector line to the label in the operand
field of a YES, NO, or GOTO operation, an on-page or off-page connector symbol is
appended to the right of the flowchart box,

GOTO The GOTO operation generates a connector
to the label specified in the operand. The
GOTO operation indicates a break in the
normal logic flow of a program,
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YES The YES operation generates a right exit
from the decision box to the label speci-
fied in the operand. The downward exit
from the decision box is implied to be the
NO exit.

NO The NO operation generates a right exit
from the decision box to the label speci-
fied in the operand, The downward exit
from the decision box is implied to be
the YES exit.

Symbolic Flowchart Language Restrictions

1,

2,

3.

4.

5,

6.

7o

8.

Every DECID operation must be followed immediately by a single YES or NO opera-
tion; and, conversely, every YES or NO operation must be preceded by a DECID
operation, If the second exit from a DECID box causes a break in logic, a GOTO
operation should be used.,

A GOTO operation may not occur after a logic break operation; for example, two
consecutive GOTO operations may not be used.

The operation code of a terminal flowchart box is printed inside the box, The oper-
and, if any, must be 13 characters or less, including blanks.,

The operand fields of the BLOCK, PREDF, NOTE, MODFY, IO, and DECID opera~-
tions must conform to the following format: the maximum length allowable for any
single word in the comment operand is 13 consecutive nonblank characters.

The YES, NO, NOTE, SKIP, EJECT, SPACE, JOB, END, and GOTO operations
should not contain a label in the label field.

Commentary cards may appear only after a break in the program logic flow, An
END card or an EJECT card may appear only after a commentary card or a break in
the program logic flow. The HALT, STOP, EXIT, and GOTO operations cause a
break in the program logic flow.

The SUBRT operation has a label as its first operand beginning in cc 21 and termi-
nating by a comma. This label is always printed above the horizontal stripe in the
flowchart box, The operand field comments following the comma are printed below
the horizontal stripe. The maximum length allowable for any single word in the
operand comments field is 13 consecutive nonblank characters. The maximum num-
ber of allowable comment characters is 24,

Skipping is allowed only in the current flowchart column unless the SKIP operation
follows a logic break. Skipping is not allowed across a flowchart page.
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FLOWCHART BOXES AND CONNECTOR ARROWS GENERATED BY THE

SYMBOLIC FLOWCHART PROGRAM

OPERATION

BLOCK

MODFY

PREDF

DECID

START, BEGIN
ENTER, WAIT
HALT, STOP, EXIT

SUBRT

IO

CONNECTOR

CONNECTOR

BOX GENERATED

o] ] JOUL
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STANDARD BOX NAME

Processing

Program
Modification

Predefined
Process

Decision

Terminal

Striped Processing

Input/Output

On-Page Connector

Off-Page Connector
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OPERATOR'S GUIDE

PROGRAM SETUP

DA System Operation

The following instructions are necessary for operation of the Documentation Aids System:

1.

2,

3.

10.

Place the DA System master tape on tape unit 1
If tape input (assembly language or SFL), place input tape on tape unit 2

Ready tape units 2, 3, and 4

. Place input card deck on the card reader

Turn on I/0 CHECK STOP and sense switch A

Press CHECK RESET and START RESET

. Press TAPE LOAD

Press START

. Follow operator instructions on printer

A successful run will print END OF RUN and halt with the A and B address registers
containing 999.

DA System Maintenance

The following instructions are necessary for the DA System Maintenance run:

1.

2.

Place the DA System master tape on tape unit 1

Place work tape on tape unit 2 (this will be the new system tape) and tape unit 3

. Place input card deck in the card reader

Turn on I/O CHECK STOP and sense switch A
Press CHECK RESET and START RESET
Press TAPE LOAD

Press START

. A successful maintenance run will print END OF JOB and halt with the A and B ad-

dress registers containing 999.

. File-protect the tape from unit 2 and label it "DA System Tape'.
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CONSOLE OPERATING INSTRUCTIONS

Each DA System run, whether system maintenance or documentation processing, re-
quires a $DAJOB card as the first card of the card input file, and a $DAEND card as the
last.

Several runs may be stacked consecutively in the card reader for continuous batch proc-
essing. Each run may require the loading or unloading of tape reels. Instructions to
the operator for tape handling will appear on the printer.

HALTS AND MESSAGE LIST

Operator Messages

The following pages indicate all operator messages and instructions. When a haltoccurs,
the number appears in both the A and B registers.

CONTROLLER OPERATOR MESSAGES

Record in Which
Halt and/or
Halt Message Message Occurs Explanation

7 None All records A system program has
issued a call for a pro-
gram that has beenpassed
or is not on the tape.

This is a protected halt.
System error.

1 None All records I/0O routine has attempted
to read a tape record ten
times., The SELECT
light will be lit on the
tape unit in which the
error occurred. Press-
ing START will cause
the read to be attempted
an additional ten times.
Replace bad tape and re-

start run.

999 END OF RUN 1CONA Completion of DA System
run

999 END OF JOB 6CONA Completion of DA System
maintenance run

6 ERROR. TAPE 3 TOO SHORT. 6CONA Reel capacity exceeded

REPLACE IT AND RESTART.
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Halt

None

None

None

UPDATE OPERATOR MESSAGES

Message

ERROR. TAPE 2 TOO SHORT.
REPLACE IT AND RESTART.

ERROR. TAPE 3 TOO SHORT.
MOUNT NEW TAPE. PRESS
START.

DISMOUNT MASTER TAPE
3. MOUNT SCRATCH.

DISMOUNT MASTER TAPE
2. MOUNT SCRATCH.

ANALYSIS OPERATOR MESSAGES

Record in Which
Halt and/or
Message Occurs

2UPDA

2UPDA

2UPDA

2UPDA

ERROR. TAPE 4 TOO SHORT.
MOUNT NEW TAPE. PRESS
START.

DISMOUNT MASTER TAPE
3. MOUNT SCRATCH.

3ANAA

3ANAA
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Explanation

The computer has sensed
an end-or-reel condition
on tape 2 during the
source card-to-tape op-
eration, Mount a full
reel of tape and restart.

While performing the
maintenance routine, an
end-of-reel condition was
encountered.

Self-explanatory

Self-explanatory

Reel capacity exceeded

If the input is to be
saved, tape unit 3 will
unload and this message
will be printed.



FLOWCHART OPERATOR MESSAGES

Record in Which

Halt and/or
Halt Message Message Occurs Explanation
6 ERROR. TAPE "N" TOO 4CHRA Reel capacity exceeded.
SHORT. REPLACE IT AND 4CHRU N will be replaced with
RESTART. 4CHRV the corresponding tape
unit number,
444 SET UP PRINTER FOR 8 4CHTA Use carriage control tape
LINES/INCH. HIT START with a punch in channel 1
to allow for 88 lines per
page.
None DISMOUNT MASTER TAPE 3. 4CHTB Self-explanatory
MOUNT SCRATCH,
444 SET UP PRINTER FOR 6 4CHTB Remount normal carriage
LINES/INCH. HIT START. control tape, May not
be required if running
stacked CHART jobs.
6 ERROR. TAPE 2 TOO SHORT. 5VERA Reel capacity exceeded

REPLACE IT AND RESTART.

Diagnostic Error Messages

The following pages indicate the DA System diagnostic messages.

Message

ERROR. ' $DAJOB CARD
PUNCHED INCOR-
RECTLY. RUN TERMI-
NATED.

ERROR. MACHINE AND
LANGUAGE COMBO.,
INVALID. RUN TERMI-
NATED.,

CONTROLLER DIAGNOSTICS

Record in Which
Message Occurs

1CONA

1CONA
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Explanation

The operands in the $DAJOB card
are incorrect and the next card is
not a $SYSTEM. The user must
correct the card and rerun.

The assembly language specified
in the $DAJOB card may not be
used with the machine specified.
The user must correct the card
and rerun.



Record in Which

Message Message Occurs Explanation
CORRECT INDICATED 6CONA During the first phase, a listing of
ERRORS, ' the input deck is printed with any

error messages. If any errors do
occur, the message will be printed
at the end. Error messages which
may occur are:

1. ERROR--ADDRESS IN COLS.
10 - 18 TOO LOW.

2. ERROR~--I.D. IN COLS. 76 -
80 INCORRECT.

3. ERROR--LOAD INSTRUC-
TIONS NOT CORRECT.

4. ERROR--ADDRESSES IN
COLS. 10 - 18 ILLLEGAL,

5., ERROR--HIGH ADDRESS
LOWER THAN LOW AD-
DRESS.

6. ERROR--OUT OF SEQUENCE
BYI.D. IN 76 - 80.

7. ERROR--ADDRESS IN COLS.
10 - 18 TOO HIGH.

8. ERROR--NO $ IN COL. 1,

9. ERROR--PROGRAM NOT ON
SYSTEM TAPE.

10. ERROR--GROUPMARK
WORDMARK LOADED IN
XXXX.

11. ERROR--WORD SEPARATOR
LOADED IN XXXX.

12, ERROR--NOT A RECOG-
NIZABLE $ CONTROL CARD,

13. ERROR~-LOADING ABOVE
$ADD HIGH ADDRESS.
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Record in Which
Message Message Occurs Explanation

14. ERROR--LOADING BELOW
$ADD LOW ADDRESS.

UPDATE DIAGNOSTICS

ERROR., BAD DA SYS- 2UPDA This message may be caused by
TEM CONTROL CARD incorrect spelling, incorrect for-
OR INVALID CHARACTER mat, or an invalid character in an
IN COL. 1. RUN TERMI- input source language statement.
NATED.

ERROR. OUT-OF- 2UPDA Out-of-sequence conditions are
SEQUENCE CONDITION. caused by any of the following:

RUN TERMINATED,
1. The second parameter of the
$DELETE card is less than
the first parameter.

2. The first parameter of the
$DELETE card is not greater
than the sequence number of
the last change card.

3. The sequence number of the
first change card following
the $DELETE card is not
equal to or greater than the
sequence number of the last
change card.

4. The first parameter sequence
number specified in the de~
lete control card is not found
in the source tape input file.

5. The second parameter se-
quence number specified in
the delete control card is
not found in the source tape
input file,
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Messa_gg

SEQ ERR

ERROR. ILLEGAL
OPTION. RUN TERMI-
NATED.

ERROR. ILLEGAL CON-
TROL CARD, RUN
TERMINATED,

Record in Which
Message Occurs

2UPDA

Explanation

6. The sequence number found
in the change input file equals
a sequence number in the
source input file. In this
case, the old sequence num-
ber should have been deleted
before an addition was
attempted.

A sequence error has been detected
by the program. The out-of-
sequence condition is flagged and
the run continues.

ANALYSIS DIAGNOSTICS

3ANAA

3ANA9
3ANLG

Optional reports requested on the
$ANALYSIS control card cause this
halt if options CROSS, OPERAND,
and COUNT are punched incorrectly.

The $ control card is punched
incorrectly.

FLOWCHART DIAGNOSTICS

ERROR., CONTROL CARD
PARAMETERS UNDER~
SCORED WITH A 1 ARE IN
ERROR.

ERROR., END OF FILE
ENCOUNTERED WHILE
SEARCHING FOR (label).

ERROR. SEGMENT (seg-
ment limits) CAUSES LABEL
TABLE OVERFLOW,
PLEASE RESEGMENT.

RUN TERMINATED, INPUT
ERRORS.

4CHRA

4CHRA

4CHRS
4CHRT

4CHTB

109

Self-explanatory

Segment card label not found

Table capacity exceeded during
Phase I

Violation of Flowchart rules (see
"Application Description')



Message

INVALID EJECT
OPERAND.

SPACE OPERATION
OVERFLOWS PAGE.,

NO SPACE OPERAND,

LABEL NOT PERMITTED.

COMMENTS IN TERMINAL
BOX TRUNCATED.

INVALID OPERAND

INVALID OP

BOX COMMENTS
TRUNCATED.

BOX COMMENTS NOT
CENTERED.

INVALID PROGRAM LOGIC.

INVALID GOTO LOGIC

INVALID DECID SEQUENCE,

END CARD MISSING, RUN
TERMINATED.

(label) CAUSES LABEL
TABLE OVERFLOW.

(label) IS NOT DEFINED.

Record in Which
Message Occurs

4CHTB

4CHTB

4CHTB

4CHTB

4CHTB

4CHTB

4CHTB

4CHTB

4CHTB

4CHTB

4CHTB

4CHTB

4CHTB

4CHTC

4CHTD
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Explanation

Violation of Flowchart rules (see
"Application Description')

Violation of Flowchart rules (see
"Application Description')

Violation of Flowchart rules (see
"Application Description')

Violation of Flowchart rules (see
"Application Description')

Violation of Flowchart rules (see
"Application Description')

Violation of Flowchart rules (see
"Application Description')

Violation of Flowchart rules (see
""Application Description')

Violation of Flowchart rules (see
""Application Description')

Violation of Flowchart rules (see
""Application Description')

Violation of Flowchart rules (see
"Application Description')

Violation of Flowchart rules (see
"Application Description')

Violation of Flowchart rules (see
"Application Description')

END-OF-FILE encountered before
END card.

Table capacity exceeded during
Phase II.

The label (in brackets) has not
been defined.



Message

(label) IS AN UNREF
LABEL.

MULTIPLY DEFINED.

ERROR. $VERIFY CARD
OPTION PUNCHED IN-
CORRECTLY. RUN
TERMINATED,

ERROR. MACHINE
SPECIFIED ON $DAJOB
CARD IS INVALID, RUN
TERMINATED.

Record in Which
Message Occurs

4CHTE

ACHTF

5VERA

5VERA
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Explanation

The label (in brackets) has not been
referenced.

An identical label has been assigned
more than once in the same pro-
gram.

Incorrect spelling and invalid

language combination are the most
frequent errors.

Self-explanatory



STORAGE MAPS

Program Selector

001

801

1501

1901

8000

RESIDENT CONTROLLER

1 CONA PROGRAM

OPERAND LOOKUP TABLE
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Resident System Controller

101

201

301

401

501

601

701

801

1001

8000

CARD READ AREA SWITCHES X REG'S.
CARD PUNCH AREA HEADER AREA
PRINT AREA
UNUSED
SYSTEM LINKAGE ROUTINE
TAPE I/O ROUTINE
U.R. I/O | SORT PARAM. UNUSED

ADDITIONAL UNIT RECORD I/O ROUTINES

CARD BUILD ROUTINE
(OVERLAID)

UNUSED STORAGE
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Update 2UPDA

SYSTEM CONTROLLER

800

UPDATE MAIN PROGRAM

1710

UPDATE SUBROUTINES

2910

UPDATE DATA AREA

3650

CHANGE CARD BLOCK AREA

7720

UNUSED STORAGE

8000
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Analysis--Phase I

801

3500

4000

SYSTEM CONTROLLER

Pass 1 Pass 2 Pass 3
3ANAA 3ANAU S3ANAV
3ANA9
Tally Area
I/O Area
Y R
V.
Operation Table Operation Table
3ANAE
3ANAF
SANAG
3ANAH
3ANAI
3ANAJ
I/O Area
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Storage Map of Analysis--Phase II

801

2500

8000

SYSTEM CONTROLLER

Pass 1 Pass 2 Pass 3 Pass 4
3ANLA SANLB 3ANLC 3ANLD 3SANLE 3ANLF
' 3ANLG
Sort Sort Sort Sort
PAss 1 Pass 2 Pass 1 Pass 2
I/0 Area I/O Area
1/0 1/0 // 1/0 1/0 /
Area Area Area Area

/

/
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Flowcharter--Phase I

001

801

4000

5000

8000

System Controller

117

1/0 /0 /0 1/0 1/0
Area Area Area Area Area
Pass 1 Pass 2 Pass 3 Pass 4 Pass b
Program Program Program Program Program
4CHRA 4CHRS 4CHRT 4CHRU 4CHRV
/7777777777777 777777777
[LLLLLLLY LN LS
17777777777
(////1111117
/7]
(/111111 /4
Operation Label Label Label
Dictionaries Dictionary Dictionary Dictionaries
4CHRB \ /
4CHRC Comment
ACHRD \/ Dictionaries
4CHRE Uses core 4CHRI1
4CHRF above 8000 4CHR2
4CHRG if available 4CHR3
4CHR4
4CHR5
4CHR®6
Pass 1 Pass 2 Pass 3 Pass 4 Pass 5



Flowcharter--Phase II

801

1700

8000

System Controller
1/0 1/0 1/0 I/0 I/O_
Area Area Area Area Area
Pass1 | Pass2 | Pass 3 | Pass4 | Pass5 /0 1/0 1/0
Program |Program [Program | Program |Program Area Area Area
4CHTA | 4CHTC | 4CHTD | 4CHTE | 4CHTF
4CHTB 4CHTG
Pass 6 Line Pass 8
Program | Table [Program
4CHTH 4CHTJ
Pass 7
Program
4CHTI
Label Table Area
Uses core above 8000
if available
Pass 1 Pass 2 Pass 3 Pass 4 Pass 5 Pass 6 Pass 7 Pass 8
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Verify

800

2000

3000

4000

5000

6000

7000

8000

SYSTEM CONTROLLER

/1

ERROR
MESSAGES AND
RETURN TO
CONTROLLER

Pass 1 Pass 2 Pass 3
5VERA 5VERB 5VERC 5VERT
Sort Sort
Program Program
pass 1 pass 2 // // /
TABLE
1/0 Area I/0 Area 5VERU(1401)

or 5VERV(1410)
or 5VERW(705/80)
or 5VERX(7070)

LITERALS FOR
5VERT
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System Maintenance

6 CONA

SWITCHES AND

CARD AND TAPE I/O AREA CONSTANTS

1 CONA - PHASE II J—

401 RESIDENT CONTROLLER

801
1 CONA - PHASE II

PHASE I HOLD AREA

CARD BUILD ROUTINE

TAPE COPY AREA

5500

RESTART PROCEDURES

If RESTART is indicated, it must be done from the beginning of the run.

If a significant amount of output has been produced, much of it, if not all, is probably
valid. All tapes should be labeled and output returned to the programmer/analyst for

review. By deleting and/or changing DA System control cards, rerun time can be held
to a minimum.
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IBM Technical Newsletter Re: Form No. H20-0177-0

This Newsletter No. N20-0047-0

Date November 15, 1965

Previous Newsletter Nos. ~ None

CHANGES AND ADDITIONS TO PROGRAM REFERENCE MANUAL
FOR DOCUMENTATION AIDS SYSTEM

The attached pages should be inserted into existing copies of H20-0177-0, and the
corresponding original pages should be removed and destroyed. Text changes are
indicated by a vertical line in the left margin.

Replacement pages are as follows:

Cover
1- 2
5- 6

13 - 14

17
17A - 18
31
31A - 32

33 - 50

77 - 178

83 - 84

91 - 94

In addition, the following changes should be made by hand:

p. 4 Add "360" at end of two columns of machine numbers.

p. 10 Change "(FAP/MAP)" to "(FAP/MAP/BAL/FAL)".

p. 25  After "7010" add "or S/360 Model 30"

p. 97 In middle of page, change '"smae' to '"same"

p. 98 "Chart Mode Operations'' should not be underlined.

p. 105 TUnder "SBANAA' add "3BANAB". (This occurs in two places.)

p. 109 In middle of page, under "3ANAA'" add '""SANAB'"; under "3ANLG' add "3ANAR''.

p. 115 TUnder "3ANAA'" add "or SANAB'"; after '""SANAU" add "or 3ANAQ'; under
"3ANAI9" add "or 3ANAR'"; under 3ANAJ" add "3ANAK",

p. 117 Under "4CHRG'" add "4CHRH"; under '"4CHR6'" add "4CHRT7'".
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