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SECTION I
GENERAL INTERNAL OUTLINE OF 1700 NACROvASSEMBLER
New Features of the 1700 Macro Assembler

A. Suppression of sequence errors when an ® is en-
countered in column 7?3 {no sequence errors from inserts
or deletes made by C0SYZl.

B. Date will be listed in the heading on each page ex-
' except for the table at the end.

C. Suppression of page ejects under no list {INLSZ.
Internal Flow of the 1700 Macro Assembler

The Macro Assembler is written in 5 segments. One seg-
ment is the controlling routiner ASSEM: the other four
segments are the three passes of the assembler and TABLST.

Segment ASSEM

ASSEM is the controlling program of the assembler. The
beginning of each pass contains this program. The program
is also on the program library as a separate relocatable
program which is loaded when ®ASSEM is typed in.

Each ASSEM is the same length. The commands in each
ASSEM are the same except for an EQU defining the symbol
PSy the W1l and W2 parameters of the GTFILE request: and
the ADC at the end of the program.

The function of ASSEM is to read in the passes of the
assembler and start execution of the pass read in. It

also checks to make sure the absolute base of the pass read
in is correct. ASSEM overlays itself when each pass is
read in. This is why each ASSEM is the same length

and has about the same coding. Each pass of the assembler
exits to ASSEM at completion of the pass. :

ASSEM as a Separate Program

In this program PS is set to minus zero. Because it is
negativer the first time switch in common storage is
zeroed out. Alsos because it is zero: it tells the
program to read in PASSY of the assembler. W1l and W2 in

the GTFILE request are zero, meaning the whole permanent
file of PASS1l will be read in-.

PRINTED IN USA.
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1:1.1.2 ASSEM in PASS1

In this program PS is set to one which tells the program
to read in PASS2. Wl and W2 in the GTFILE request are
zeéror meaning the whole permanent file of PASSZ2 will be
read in.

1..1-3 ASSEM in PASSE

In this program PS is set to two which tells the program

" to read in PASS3. In the GTFILE request W1l is set to one
and W2 is set to the length of PASS3. W2 is used within
PASS2 to set to determine the starting address of the
symbol table. If the length of PASS3 is changed, W2 in
this ASSEM should also be ¢hangéd.

1elelol ASSEM in PASS3

In this program PS is set to three which tells thé program
to read in TABLST. W1l and W2 in the GTFILE request are

zeror meaning the whol permanent file of TABLST will be -
read in. o

%.2%.%.5 - ASSEM in TABLST

In this program PS is set to zero which tells the program
to read in PASS1l. W1l and W2 in the GTFILE request are

zeror meaning the whole permanent file of PASS1 will be
read in. o
1.2 © Flouchart of ASSEM
-3 . General Flowchart of PASS1
1.4 o "General Flowcharf of PASSZ2
1.5 ' General Flowchart of PASS3
.6 . o Swifches-and Holders Common to all Passes
Symbolic Name ' Meaning
1. ERC " Holder for error count
2. FST _;‘  '  S Firstftime switch éet by ASSEM
3. ILSCND . Contains sector number of last ’

IL sector

AA 3777 PRINTED IN USA.
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Symbol ic Name

4.

5-'

10.

ILSCST
L
LGSECT

MM

SRSCST

MACHINE SERIES 1700

Meaning
Contains the séctor number of

first IL sector

Switch set when L option is
selected

Contains largest sector address
assembler may access

Switch set when M option is

selected

Switch set when P option is
selected

Starting sector of mass storage
scratch area used by assembler

Switch set when X option is
selected

PRINTED IN USA.
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SECTION II - PASS1
2. Pass 1 processes macro definitions, macro instructions and builds
a copy of the source input on the mass storage device.
2.1 Macro Definition Routine (MACDEF)
The macro definition routine processes programmer defined macros.
It builds a macro directory and skeletons on the mass storage de-
vice. The input macro skeletons are preprocessed and binary values
are substituted for formal parameters and local labels.
This routine is the basis for the separate program LIBMAC which
processes library macro definitions for output to the program
library.
2.1.1 Flow Chart of Macro Definition Routine
2.1.2 Format of Macro Directory and Skeletons on Mass Storage
2.2 , Macro Call Routine (MACCAL)
The Macro Call Routine processes macro instructions and builds the ‘w
actual parameter table. Special handling is used for macros in depth —
and continuation images. Local labels are assigned unique values in
this routine.
2.2.1 Flow Chart of Macro Call Routine
2.2.2 Actual Parameter Table Format
2.3 Macro Continuation Image Routine (MACCON)
This routine checks the legality of the continuation image opcode
and exits to the Macro Call Routine.
2.3.1 Flow Chart of Macro Continuation Image Routine
2.4 Macro Get Routine (MACGET)
Macro Get substitutes actual parameters into the macro skeletons and
outputs the skeletons to mass storage intermediate language.
2.4.1 Flow Chart of Macro Get Routine
2.5 End Macro Routine (ENDMAC)
This routine is used to remove the macro get mode. The routine is <j\
1

CA138-1
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entered when an EMC image is encountered. If the macro was in depth,
the previous actual parameter table is read back into core.

2.5.1 Flow Chart of End Macro Routine
2.6 Macro Characfer Processor (MCHPR) and Character Pick Up Routines
(cHPU) .

The Macro Character Processor is used to process certain fields within
macro images and non-macro images. It is used to pick up the opcode
field symbol, formal parameters and local labels. There are two

modes of operation, initial and alphanumeric. A field is processed
until a terminator of blank, comma, plus, minus, or asterisk is
encountered.

The character pickup routine picks up one character from the input
image. If a special flag, AF, is set, the routine exits with the 7
bit value of the character. If this flag is not set, a six bit value
is given for the character. If the switch IG is set at entrance,
leading blanks are ignored.

2.6.1 Flow Chart of Macro Character Processor
2.6.2 Flow Chart of Character Pickup Routine
2.7 Miscellaneous Macro Subroutines

CHRPIC - This routine is used to get a character from the input
source image or from the macro skeleton. It exits with the character
in the A register. If the end of the image was reached, the A
register is set negative at exit.

NEWPUT -~ This routine places characters in new images being generated
by substituting parameters. If the new image is full, the A register
is set negative at exit.

CRPUT - This routine is used to place a carriage return at the end of
a new image.

ACTPUT - This routine places characters of actual parameters in the
current actual parameter table. .

ACTPIC - This routine gets characters from the actual parameter table.

SKLGET ~ This routine is used to read in a skeleton sector from either
the scratch area of library area of the mass storage device.

GETOP - This routine is used to get the opcode of an image and con-
vert it to a 15 bit value. The holder NU is used for the value.
The routine sets this holder negative if an asterisk remark image
is found.

CA138-1
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MOVIMG - This routine is used to move a whole image into the new
image buffer.

SKLOUT - This routine is used to output the current skeleton buffer
to mass storage.

MER - This routine is used to print errors found in PASS1.

2.7.1 Flow Chart of Miscellaneous Macro Subroutines

2.8 Read Image Routine (READIM)
This routine reads source images from the standard input device.
Each image is read into a 41 word buffer and then moved to a two
image 96 word buffer. The reading is partially buffered in that the
next read is initiated before the routine exits. This routine also
does the sequence number checking.

2.8.1 Flow Chart of Read Image Routine

2.9 Intermediate Language Subroutines

PIL - This routine sets the print only IL bit in the 43rd word
of the image. The routine calls IL to output the image.

IL - This routine outputs the IL buffer (double image input buffer)
to mass storage.

ILOVFL - This routine checks for overflow of the IL area on mass

storage.

2.9.1 Flow Chart of Intermediate Language Subroutines

2.9.2 Sector Format of Intermediate Language

2.10 Table of Core Allocation During PASS1

2.11 Table of Mass Storage Allocation During PASS1

2.12 Opcode table Used in PASS1

2.13 Buffers, Switches, and Holders Used in PASS1
SYMBOLIC NAME - MEANING
1. ACADR Contains address of current actual table
2. ACC Character counter for ACTPIC subroutine
3. ACSECT Sector number for next output of actual table

to mass storage.

CA138-1

!
\




@

O

CONTROL DATA CORPORATION DEVELOPMENT DIV ° SOFTWARE DOCUMENT

DOCUMENT CLASS IMS . ’ PAGE NO_17 _
PRODUCT NAME 1700 MACRO ASSEMBLER :
PRODUCT NO. A007 VERSION 2:0 MACHINE SERIES 1700
SYMBOLIC NAME MEANING
4. ACTBL First actual table. This table is always used
when substituting parameters in the skeletons
5. ACTBL2 Second actual table. Used when macro is called
in depth.
6. AF Switch for CHPU so that 7 bit character. is
returned.
7. AP Apostrophe switch. Used in MACCAL routine
8. BUFFSW Input buffer switch. Indicates which half of
: INBUF the next image should go into.
9. CHST Temporary storage in NEWPUT. .
10. CM Comma switch in MACCAL. Used to check legality
of apostrophes in actual parameter list.
11, CM1 Comma switch in MACCAL. Used to determine
continuation image.
12. CONS Start of reserved area for switches and holders.
13. CRPADR Contains address of image for CHRPIC routine.
14. GCS Character store. Contains character picked up

by CHPU. Contains terminator after MCHPR has
been used.

15. CT Character counter for CHPU subroutine.

16. DC Depth counter when macros are being called.

17. DIRBUF Used to build and search macro directories.

18. DIRINX Index used when building macro directory.

19. FPRINX Index used for formal parameter search.

20, FSTM First time switch for read image routine.

21. 1IG Switch set to ignore leading blanks in CHPU.}

22, 1ILSECT Current IL sector number.

23. INBUF _ Double image input buffer - also used for output

buffer of IL

24, INBUF1 1/0 input buffer. Images are initially read
* into this buffer.

25. INPADR Contains address of current image in INBUF1

26. INSKEBF 96 word buffer to read in skeleton sector

27. LN Current line number.

CA138-1
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SYMBOLIC NAME

28.
29.
30.

31.

32.
33.
34.

35.
36.

37.
38.
39.

40.
41.
42'

43.
44,
45.
46.

47.
48.
49.
50.
51.

CA138-1

LOCSW
LOCTOT
MSW1

MSW2

NC
NL
NOPG

NU
NULSW

PGSCST
PGSECT
PM

PTBL
RCS
SKBFSW

SKLADR
SKLBUF
SKSCST
SKWDCT

5Q
sY
TP1
Tl
XMOD

VERSION_

2.0 MACHINE SERIES _1700

MEANING
Switch used in processing local labels.
Count of total local lagels in a subprogram.

Macro switch one. Tells CONA to go to MACGET
routine.

Macro switch two. Indicates to CONA to-go to
MACCON for continuation image.

Character counter for NEWPUT subroutine.
Number local labels this macro.

Switch for programmer defined macros. If set,
program has programmer defined macros.

Hold for convertedl5 bit opcode.

Switch in MACCAL and MACGET to indicate null
parameters.

Start sector for programmer macro directory.
Current sector for programmer macro directory.

Switch for programmer macro when macro is called.
0 = library macro, 1 = programmer macro.

Formal parameter buffer area.
Read image completion switch.

Skeleton buffer switch. Indicates which half
of SKLBUF is being used.

Address of current skeleton image in SKLBUF.
96 word buffer for skeleton sector.
Start sector.for skeletons.

Count kept for pointer in macro directory to
skeleton sector.

5 word hold for last sequence number
4 word hold for symbol from MCHPR
Temporary storages
Temporary‘storages

Used in MCHPR - also used for temporary storage.
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SECTION III - PASS 2

3.

3.0

3.1

3.1.1

3.2

CA138-1

Pass 2 builds the symbol table, processes the conditional assembly
pseudo instructions, IFA and IFC, and processes the NAM record.

Symbol table entries consist of labels, externals, entry points,
and symbols defined in the address fields of the pseudo instructions
BSS, BZS, EQU, COM and DAT.

Flow Chart of PASS 2 initialization
Next and Label Pickup Routines

NEXT is the cyclical return for the pass. Its function is to get
the next input source image from IL.

LBPK processes the label field on the image. An asterisk remark
image returns directly to NEXT. The label is stored into LA.
Exit is to the Opcode Processor.

Flow Chart of Next and Label Pickup Routines
Opcode Processor

The opcode processor checks the legality of the opcode and its
terminator. If either is illegal, the instruction is processed

as an ADC pseudo instruction. The class code and pseudo opcode
index are picked up from the input record. If the class code points
to a pseudo opcode, exit is through a transfer vector to the appro-
priate pseudo processor.

If the class code points to a machine opcode, the symbol put sub-
routine is entered to stow the label, if any, in the symbol table.
The program counter is incremented by one or two according to the
type of machine instruction. Exit is to NEXT.

If, on entry to the opcode processor, the Assembler is skipping
input images as a result of a conditional IF instruction, there is
an immediate exit to the skip processor.

If the input image is a macro call, the macro depth switch is incre-
mented, the label, if any, is stored in the symbol table and the
program exits to NEXT.

Opcodes are divided into classes as follows:

Class 1 Machine Opcodes

Group A Storage Reference Instructions
Class 2 Machine Opcodes

Group B Storage Reference Instructions

Class 3 Machine Opcodes
Register Instructions
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3.2.1
3.2.2

3.3

3.3.1

3.4

3.4.1

3.5

3.5.1

3.6

3.6.1
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Class 4 Machine Opcodes
Shift Instructions
Class 5 Machine Opcodes
Skip Instructions
Class 6 Machine Opcodes
Inter-Register Transfer Instructions
Class 1 Pseudo Opcode
ADC
Class 2 Pseudo Opcodes
ORG, EQU, COM, DAT, BSS, BZS
Class 3 Pseudo Opcodes
END, ENT, EXT, ALF, NUM, DEC, VFD, IFA, IFC, EIF, EMC,
LST, NLS, SPC, EJT

Flow Chart of Opcode Processor

Opcode Table Format

Skip Processor Routine

This routine is entered if images are being skipped due to an IF
instruction. A macro if depth switch is kept to skip over macro
instructions correctly. If an EIF is encountered the r utine C:)
transfers to EIF2.

Flow Chart of Skip Processor

ADC, NUM and DEC Pseudo Processors

The function of these processors is to place the label in the symbol
table and increment the program counter according to the number of
subfields on the source image. '

Flow Charts of ADC, NUM and DEC Pseudo Processors

ORG, ORG* Pseudo Processor

This processor sets and unsets the program counter. The counter

is set on an ORG to the value of the address expression. The counter
is unset when an ORG*¥ is encountered.

Flow Chart of ORG Pseudo Processor

EQU Pseudo Processor

This routine makes entries in the symbol table according to values
given following the symbol name. The miscellaneous pseudo sub-

routine D4 is used to get the name and its value. Ci\

Flow Chart of EQU Pseudo Processor
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3.7 COM, DAT Pseudo Processor

This routine makes entries in the symbol table with relocation of
common or data. A counter is kept for each type to use as output
on the NAM relocatable binary image. The miscellaneous Pseudo
Subroutine D4 is used to get the name and the block length associ-
ated with it.

3.7.1 Flow Chart of COM, DAT Pseudo Processor
3.8 BSS, BZS Pseudo Processor

This routine makes entries in the symbol table which are the names
of blocks of reserved storage. The program counter is incremented
according to the length of the block. The Miscellaneous Pseudo
Subroutine D4 is used to get the name and the block length associ-
ated with it.

3.8.1 Flow Chart of BSS, BZS Pseudo Processor:
3.9 ENT Pseudo Processor

This routine places entry points in the symbol table, If the symbol
was already in the table, just the entry point bit in it is set.

If the symbol was not in the table, it is entered with a reloca-
tion of 4 to flag an undefined entry point. The miscellaneous
pseudo subroutine D1 is used to get the symbol names.

3.9.1 Flow Chuart of ENT Pseudo Processor
3.10 EXT Pseudo Processor

This routine places names external to the program in the external
table. If the opcode terminator was an asterisk, the entry is
flagged as relative. A name encountered that is already in the
external table must be the same type (relative or non-relative)

as the entry in the external table. The external table is built
backwards starting with the highest location in the symbol table.
The miscellaneous pseudo subroutine Dl is used to get the external

names.
3.10.1 Flow Chart of EXT Pseudo Processor
3.11 ALF Pseudo Processor

The function of this processor is to place the label in the symbol
table and increment the program counter. If the length is deter-
mined by a number in the first subfield, the characters are not
scanned. If the length is determined by an ending character, the
characters are scanned to count the number of words in the character
string. The subroutine ALFSB2 is used to get a character, and

check for special characters.

CA138-1
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3.11.1 Flow Chart of ALF Pseudo Processor and Subroutine ALFSB2

3.12 VFD Pseudo Processor

The function os this processor is to place the label in the symbol
table and increment the program counter. A bit count is kept and
when it reaches 16 or greater the program counter is incremented

by one.
3.12.1 Flow Chart of VFD Pseudo Processor

3.13 IFA Pseudo Processor

This routine determines whether the condition of the IF is satis-
fied or not satisfied. If the condition is not satisfied, a switch
is set to cause skipping of following source images. A holder is
used to save the first two characters of the label field for com-
parison when an EIF is encountered.

3.13.1 Flow Chart of IFA Pseudo Processor

3.14 IFC Pseudo Processor
This routine determines whether the condition of the IF is satisfied N\
or not satisfied. If the condition is not satisfied, a switch is
set to cause skipping of the following source images. A holder is
used to save the first two charactems of the label field for com-
parison when an EIF is encountered.

3.14.1 Flow Chart of IFC Pseudo Processor

3.15 EIF Pseudo Processor
This routine determines whether to stop skipping cards if the skip
switch is set. The first two characters of the address field are
compared to a holder set by the controlling IF. If they compare,
the IF switch is turned off.

3.15.1 Flow Chart of EIF Pseudo Processor

3.16 EMC Pseudo Processor

The function of this routine is to decrement the macro depth

counter.
3.16.1 Flow Chart of EMC Pseudo Processor

3.17 END Pseudo Processor

This routine outputs the NAM record and initializes buffers and
switches for Pass 3. Exit is through ASSEM to Pass 3.

CA138-1
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3.19

3.19.1
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Flow Chart of END Pseudo Processor

Miscellaneous Pseudo Subroutines

These routines are used to pick up subfields for some pseudo instruc-

tions. The subroutine D4 has four exits as follows:

(1) Mark - No symbol present

(2) Mark+l - No expression in subfield
(3) Mark+2 - Non-absolute relocation
(4) Mark+3 - Normal exit

Flow Chart of Miscellaneous Pseudo Subroutine

Symbol Table Putaway Subroutine

This routine is used to place symbols in the symbol table. At
entry the A register contains the value of the symbol and the Q
register contains the relocation of the symbol. The symbol is in
LA. 1If there is no symbol to put away, the routine exits
immediately. Double definition of symbols is detected in this
routine.

Flow Chart of Symbol Table Putaway Subroutine

Symbol Table Format

Symbol Table Overflow Subroutine

This routine is used to determine if there is enough room in the
current symbol and external table for another entry. If there is
not enough room, the current table is output to mass storage and
a new table counters and addresses are init ialized. A check is
made for possible mass storage overflow.

Flow Chart of Symbol Table Overflow Subroutine

Read Image Routine

If both IL images in the sector have been processed, this routine
reads in the . next sector from mass storage. If the second image
has not been processed, the input buffer address is bumped to the
location of the second image.

Flow Chart of Read Image Routine

Error Routine

This routine outputs error messages to the standard comment medium.

The error flag is also set in IL and the IL sector containing the
erroneous source image is rewritten,:
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3.23 NAM Pseudo Processor
The NAM processor enters the reconversion routine to convert the
symbol in the address field .to ASCII and saves the converted symbol
for output at the end of Pass 2. The input record is flagged for

Pass 3 as a "print only IL.Y

3.23.1 Flow Chart of NAM Pseudo Processor
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SECTION IV - PASS 3

4. Pass 3 nrocesses the address field of all machine and pseudo
instructions excent EXT and NAM. Relocatable binary output and a
listing are generated.

4.1 Next and Label Pickun Routines
NEXT ;s the cyclical return for the nass. The Read Image Routine is
entered to get the source image. If the assembler is skipping input
images as the result of a conditional IF instruction, there is an
immediate exit to the Label Pickup Routine. An error message is
nrinted if the error bit has been set in the input record by a pre-
vious ~ass. If the innut record is flagged as a '"print only IL",
the image is nrinted and the Read Image routine is re-entered.
Otherwise exit is to the Label Pickup Routine.

LBPK is used to get the label field of the image. An asterisk as
the lst character causes label pickup to exit to IGNOR. Otherwise,
it exits to the Opcode Processor.

4.1.1 Flow Chart of Next and Label Pickup Routines

4.2 Opcode Processor

This routine gets the opcode, checks its terminator, places the
binary instruction in the command word, and transfers according to
the type of instruction. If images are being skipped due to an IF
instruction, the skip processor is entered. If a macro call is
encountered, the depth switch is incremented and a print switch is
set according to the M control option.

4.2.1 Flow Chart of Opcode Processor
4.3 ~ Skip Processor

This routine is the same as in Pass 2 except that if an EIF is found,
exit is to EIF3.

4.3.1 Flow Chart of Skip Processor

4.4 ADC Pseudo Processor
This routine gets the binary value for subfields of the address
field. The program counter is incremented for each subfield. It

is also entered from the Machine Address Processor to process a
literal. S

CA138-1
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4.4.1 Flow Chart of ADC Pseudo Processor

4.5 NUM Pseudo Processor
This routine gets the binary value for subfields of the address
field. The program counter is incremented for each subfield.
It is also entered from the Machine Address Processor to process
a literal.

4.5.1 Flow Chart of NUM Pseudo Processor

4.6 DEG Pseudo Processor
This routine gets the binary value for subfields of the address field.
The program counter is incremented for each subfield. A power of
ten table is used for conversion. Scaling is done when division
is necessary.

4.6.1 Flow Chart of DEC Pseudo Processor

4.7 ORG, ORG* Pseudo Processor
This routine is the same as the Pass 2 routine except that UNCP
is used to output the current RBD image.

4.7.1 Flow Chart of ORG, ORG* Pseudo Processor

4.8 EXT Pseudo Processor
.This routine exits to IGNOR which prints the image.

4.8.1 Flow Chart of EXT Pseudo Processor

4.9 EQU Pseudo Processor
The Miscellaneous pseudo subroutine D4 is entered to get the symbol
and the expression value. The expression value is stored in Wl.
Exit is to Miscellaneous pseudo subroutine D1 which prints the image
and checks the next field.

4.9.1 Flow Chart of EQU Pseudo Processor

4.10 COM, DAT Pseudo Processor

CA138-1

The Miscellaneous pseudo subroutine D4 is entered to get the

symbol and the expression value. The common or data counter is stored
in W1 and the counter is increased by the expression value. Relo-
cation is set to common or data. Exit is to pseudo subroutine DI
which prints the image and checks the next field.
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4.10.1

4.11
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4,12

4.12.1

4.13

4.13.1

4. 14

4.14.1

4.15
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Flow Chart of COM,DAT Pseudo Processor
BSS, BZS Pseudo Processor

The program counter is incremented according to the block sizes in
the address field. No binary output is generated for a BSS, but

UNCP is called to output the current binary image. 1If the instruction
is a BZS, binary words of zero are generated to fill the current
image. If this image gets filled, a BZS binary image is generated

for the remainder of the block.

Flow Chart of BSS, BZS Pseudo Processor
ENT Pseudo Processor

The function of this routine in Pass 3 is to find illegal entry
points. An entry point is illegal if it is undefined or if its
relocation is common or data.

Flow Chart of ENT Pseudo Processor
ALF Pseudo Processor

This processor increments the program counter and places the char-
acter in the:binary image. 1If the length is determined by a number
in the first subfield, the routine does not look for a terminating
character. 1If the length is determined by a teminating character,
output stops when this character is reached. The routine contains
two subroutines ALFSB and ALFSB2. ALFSB gets a word .of output (2
characters). If a character is the terminator, and it is the first
character of a word, ALFSB exits with the A register negative to

‘'show end of character string. ALFSB2 gets a character of output.

It processes the special output characters which are flagged by a
colon on the input. ALFSB2 is used by the VFD processor. The

ALF Pseudo Processor is entered from the Machine Address Processor
to process a literal.

Flow Chart of ALF Pseudo Processor

VFD Pseudo Processor

This processor increments the program counter according to the

bit counts and outputs the binary constants. Each mode of constant
is handled separately but a common subw utine is used to output

a word when it is filled.

Flow Chart of VFD Pseudo Processor

IFA Pseudo Processor

This processor is the same as in Pass 2.
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4,15.1 Flow Chart of IFA Pseudo Processor

4.16 IFC Pseudo Processor

lThis processor is the same as in Pass 2
4.16.1 Flow Chart of IFC Pseudo Processor
4,17 EIF Pseudo Processor

This processor is the same as in Pass 2.
4;17.1 Flow Chart of EIF Pseudo Processor
4.18 EMC Pseudo Processor

The function of this routine is to decrement the macro depth counter
and to unset the macro print switch.

4,18.1 Flow Chart of EMC Processor
4,19 END Pseudo Processor

This processor prints the END card and exits through ASSEM to

Pass 4.
4.19.1 Flow Chart of END Pseudo Processor
4,20 Miscellaneous Pseudo Subroutine D4

This subroutine enters Miscellaneous pseudo subroutine D1 and the
address expression processor to get the symbol and the expression
value. There are four possible exits from the subroutine depending
on the following conditions:

Exit to Mark No symbol present

Exit to Mark+l ©No left parenthesis present
Exit to Mark+2 Expression is relocatable
Exit to Mark+3 Normal exit

4.20.1 Flow Chart of Miscellaneous Pseudo Subroutine D&

4,21 Miscellaneous Pseudo Subroutine D1
This subroutine enters the Character Processor to get the symbol
in the address field. If no error is returned from the Character
Processor, it exits immediately. Otherwise an error message
and the image are printed. If the next character is a comma, the

Character Processor is re-entered.

4.21.1 Flow Chart of Miscellaneous Pseudo Subroutine D1

CA138-1
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4,22

4.22.1

4.23

4.23.1

4.24

4.24.1

4.25

4.25.1

4.26

4.26.1

4.27
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Machine Address Processor

This routine processes the address field of machine commands.

W1l and W2 are used to hold the command words (W2 is used in two
word commands). Processing is done according to the class of the
command. N, X and A literals are processed through the NUM,

ADC and ALF pseudo processors. The program counter is incremented
according to the number of words in the command.

Flow Chart of Machine Address Processor

location Pack Subroutine

This routine converts the current program counter to hex ASCII
and places it in the print image. The relocation of the program
counter is also placed in the print image. The subroutine WDPK
is called before exiting.

Flow Chart of Location Pack Subroutine

Word Pack Subroutine

This routine converts the command word to hex ASCII and places it
in the print image. The relocation of the command word is also
placed in the print image. The routine calls'PRNT before exiting.
Flow Chart of Word Pack Subroutine

Print Subroutine

This routine outputs the print line if the list option has been
selected and a no list pseudo instruction is mt in effect. The
routine also outputs error messages to either the comment medium
of the list medium. The printing is buffered by moving the current
image to an alternate buffer for the actual printing.

Flow Chart of Print Subroutine

Pack Relocatable Binary Subroutine

This routine is used to place the command word and its relocation

byte into the binary image. A word count is kept. When an image
is filled, the routine UNCP is called to output the image.

Flow Chart of Pack Relocatable Binary Subroutine

Unconditional Binary Punch Subroutine
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4.27.1
4.28

4.28.1

4.29
4.29.1

4.30

4.30.1

AA 3777

This routine is called whenever output of the current
relocatable binary image is described. The routine places
the flag bit for end of image in the last relocation byte
used. The routine PUNC is called for the actual output-.
Flow Chart of Unconditional Binary Punch Subroutine

Binary Punch Subroutine

This routine outputs the binary image to the standard binary
output device and to the load and go device. Output is
determined by the X and P control option swiches. The
operation is buffered by moving the current image to an
alternate buffer.

Flow Chart of Binary Punch Subroutine

Read Image Subroutine

This routine is the same as in Pass 2.

Flow Chart of Read Image Subroutine

Error Subroutine

This routine packs the error message in a buffer. The buffer
is determined by the setting of the L control option. The
subroutine PRNT is called to output the line.

Flow Chart of Error Subroutine

PRINTED IN USA.
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SECTION V - TABLST

5.

AA 3777

TABLST prints and punches the enbry point and ex-
ternal images and punches the transfer image if the
list and punch optionhs have been selected. If the
load and go option has been selected an end of file
image is output+ to the next load and go sector on
mass storage-.

If the list switch is set:s the symbol table is listed

directly following the program listing. The number

of errors, if any, is output following the symbol
table. '

TABLST exits through ASSEM to PASS1.

The subroutines used in TABLST have been described
and flow charted in PASS3.

Flow Chart of TABLST. ’ R
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SECTION VI - UNIVERSAL ROUTINES

6. These routines are used by more than one pass of the assembler.
They are all subroutines.

6.1 Address Expression Processor

This routine evaluates an expression in the address field. The’
symbol and external tables are searched for the value of sym-
bolic operands. The r utine makes external links when externals
are used as symbolic operands. The value of the expression is
output in AX. The relocation of the expression is output in RC.
If the expression was an external, EX is set to 1 for non-relative
and 2 for relative.

The value of the expression in the address field is computed MOD
2" 7-1 except when the flag, AX16, has beenlget by the VFD processor.
In this case the value is calculated MOD 2" "-~1.

The address expression processor exits with the value of the expression
in the A register and the relocation of the expression in the Q

register.
6.1.1 Flow Chart of Address Expression Processor
6.2 Character Processor

This routine processes a subfield to a terminator. Terminators
are plus, minus, asterisk, slash, blank, comma, and left paren-
thesis. Input switches to the routine are:

(1) 1Is set if leading sign illegal
(2) Ns set if 16 bit hexadecimal operand legal

Output from the routine is as follows:

(1) sy Three word hold for symbolic operand
(2) wNu Numeric operand holder

(3) ES Set if error occurred in CHPR

(4) LP Set if left paren encountered

(5) ¢s Contains code for terminator

(6) SY+1 If SY equals zero and SY+1 does not equal zero,
a null field was encountered

(7) SY+2 If SY equals zero and SY+2 does not equal zero,
an asterisk is the operand

(8) SY+3 Contains a count of the number of characters in
SY

(9) sG Set negative if leading sign minus; set greater
than one if leading sign plus

6.2.1 Flow Chart of Character Processor

CA138-1
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6.3 Character Pickup Routine

This routine gets a character from the input image. An input
switch, IG, is used to signal the routine to ignore leading
blanks. If the input switch AF is set, the routine exits with
7 bit character output. Normal output is a 6 bit character in

cS.
6.3.1 Flow Chart of Character Pickup Routine
6.4 Symbol Table In Subroutine

This routine is used to read in symbol table blocks from the

mass storage device. If there are no more blocks on mass storage,
the subroutine RESTBL is entered to restore the original symbol
table. The A register is set negative at exit to indicate there
are no more blocks to input.

6.4.1 Flow Chart of Symbol Table In Subroutine
6.5 Restore Symbol Table Subroutine

This routine is used to restore the original symbol table to core
if it is not already there.

6.5.1 Flow Chart of Restore Symbol Table Subroutine
6.6 Symbol Table Search Subroutine

This routine is used to search the symbol or external table for
a given symbol. The address of the table to be searched is
input in the Q register. Q is set negative at exit to indicate
. that the symbol was not found. If Q is positive at exit it con-
tains the address of the first word of the symbol entry in the

table.
6.6.1 Flow Chart of Symbol Table Search Routine
6.7 Core Allocation Format Pass 2 and 3
6.8 Mass Storage Allocation Format Pass 2 and 3

CA138-1 -



L

@

79

N

GET %mnéé/

TRETIALTIRE |
STP@RRCES TO O
AX =~

A\

PASs '3 oNly

DATE

APPROVED

REM

il ¥
o| ¢ <
\ \M z| 2| 2z _w_
Fl -] g
{ operfnbd /’m) IFIHEE
Al o] of %[ x
O} O] Oj w| w
el ] f «| <
o ol af + ™ B
7 .
Q X)
Ql u w
.\/ /\mm N X S
ﬁ } =~ w ~
e 2y |
. mw J 5 5
S )
/ER oL ELD S
// n X )
S
i Q]
, o S
/ | 4
1433
QL -
S eS 3 ﬁb
|u||'. noiih cR . . E mﬂ o N
BLANK < V\ ~ waful aof
/// LA FTELD / 095\:» cr 3] b V\h gl 2
N Buank 22I13F] x| o]
~ . o o | w m
/N\Q% ) /./ P o [o N 2l o
T Y/
cHPL N \p,/ -
’ [=]
/ T RE - E
/ < SET 2z OO0
. &
0\ . ™ & Q. W w
- ¢ - OPELAND - M W w &
- /n STERISIC YES 0o gpg
— TN w 14
A | ' 4 O <
0 - Re ,AX,AS AR ) S uwid,
| <mm . aF 222w
| | 26 290f
wlh\ w \ m 0 ..\Au waoo
_ 3
< o 0 o

AA1385 (FORMERLY CA127-1)




174

) .
. C (1-L21VD Sm%.!\m..nmm:}q
JNYN dSvYL A9 NMVYHQ D u3HLO
“ON NSvi /179 w3ennn ] 37av.i Noisioaa
3WVN LD3roud 9 30 A=3ova S 7Y T sst/ M LUVHOMO 4
P~ 205570054 JX3F 24qY 33z [0 3002 37dwvs
LNIWND0A IUVYMLAOS
b bbbttt S b onioRoNe] eoect SWw2 1N3W0300 | NOILYHOJNODVLVATONINGD
A
loy ¥
(V- w <
v H a g
AR
1w
R N
L2V I o
©
> 9o R
A .
. n ~ » w2
S S : o > KL o
- g QIS 3 M 3 o
25 M 1P wvoe g I m
[y . g ® ©
oUN Q : N b v o # ]
o] ) (3] T* < X3 Y]
% o ¢ 2 * M B ,M » »
'8 € r4 i



175

(1-221VD ATHINNOL) SBELVY

ANVN Mdsvl 3iva A8 NMYYQ
: e (I ¥3IHLO
“ON WSV L “3iva /°/°F  uwaewnn ] 3n8vi NoisiDag
INYN LD3roud ¢ 40 g3aosvd S QY T SSUA O LYVHOMOTd
- O 3002 3I1dWYS
"MOW 153aroud FDSSFI0Id JX37 JId w\hmwhr._woo
- , LN3IWNDOA IHVYMLAOS
31va aarosady  haw onidaroud| eol [ igve  Swi 1n3nn300 | NoILY204u0DY LY 10ULNOD
J
4
M "
) T
ok mo . /5 . M.M
w b %vnm. 2 H M. M & m oCn
i i me ™ 7 A T,
g S H~ N~ T g 3
3§ O\ (i 33
WS k= o kY w3 O

cs—4—>RP
&HAK’

TRATL TNG

AG )

5AVE

,Relocorion

Y

Expasnzio

H

Anp RAddress




176

ExPRess/ 0N
5D I5 Brrs

EXTEND SIGN

OF Sym@ol. |
| #oDrESs

v

Relocarien— Re)

ADDR €55 - AR

" Kesrore
. Symobol
\ TABLE

PASS 3
onLY

DATE

APPROVED

REV

: Jow
ol 8| 3
z| 2| z g
-l -] ] ol %
vl vl vl z1| 2
7]
ul wloul 2} 2
0 Ol O] v} =
ol @¢f o <f <
aj] aj o} r| +
& ~9
Y
\00
bl NN
f”mm u
onmo :
(:\\( o)
Esnuu

Sk

n
NN P
] 2
B

m
R
’ ~
SRE
[ IS
zmzusCzs >
l\l,,l.ll_jmmln
=<z"\/)u2
DJD; al =
Vu v wz<
[+ 20 1] 51«
oo\zo

CONTROL DATACORPORATION

SOFTWARE DOCUMENT

O
O
e O
.

SAMPLE CODE
FLOWCHART

DECISION TABL

OTHER

)

127-1)

r’\.)l.v CA

[

AA1385 (FO



2 = 607;(.
R AR ENYE)

|

@22
AN WL

m3y 293 1+

XY e—

@b 2d ISO
AYA NI LD,

AN E— WY
ANFPInD LOY

YNLT AvIFY D

wPdd Y L3S

SOFTWARE DOCUMENT

CONTROL DATACORPORATION

MACH.
Tvpe /700

PROJECT NO.

REM APPROVED DATE

T BDDR. FXP_PROCESSOR

PROJECT MGR.
SAMPLE CODE O
FLOWCHART O FASS 2 Aavd 3 Pace S oFf PROJECT NAME
DECISION TABLE [ ] NUMBER 6: Y2y L,SELT’E TASK NO.
OTHER 1
) ) DATE - TASK NAME -

AA1385 (FORMERLY CA127-1)

LLt




178

N’

U

;
(4-£21vD >F\/_uo£ S8ElVY

3AVN MSVYL 3.iva A8 NMVYY¥Q
O ¥3HLO
“ON Msv1 3iva [ 719 waennn [J 378v. Noisioaa
3WVYN 133roud J 20 @ aova S IV @ SsSHd 1] LHVHOMO 4
, = a
‘MOW LD3Iroud dOSSII S dXT I .rmwr_._r._woo J 300D IAdWVS
LN3IWND0C IHVMLIOS
"ON 123roudd Q AdAL SSVD
aLya g3agnasy oLl e SWI +N3Wn30a | NOJLVHO4HOD VLV 10N LNOD

~
o>
e

Relocarto

s

MatriPly
AUz MU

WRAP
ArRouwd
To 15 -Birs

L Save .

1 Relocattod

LN 4

p9z % OR
Expression
In Au

SAve

»




179

(1-£21V D ATMINYEOAL) SBEIVY

ANWNVYN MSY L " r 3ava A9 NMYHAa
i ] ¥3HLO
"ON SV 1 3iva 1°C'Y wuzennn (] =37av.i Noisioaa
IWYN LD3roud 940 / BN, e st FL LTPIITNS m mMMMMNﬁﬂUM
. ) % VLA
oW woaroud | WPSSFI2P S/ FITLIT YYH D, A3 oq LNIWND0Q IHVYMLIOS
‘ON 1D3roud SdAl 1/ $SVT1D
aiva aaaouddy wux_ N 00l 3w SWL ANINNJ0a | NOILYYOJYODYLVATOULNOD
Q. N
S «
ol >
.\,
¥
~ 0 i \ Y N
ESN S s “
FONI S~ SN S — 4
> kN > P U \R R/ Qd R /Q R =Y \»
) 1 a ; 3\ < N ~
w - R K <V >< ASY
¥ g 15 SN 3 S < R s
9 8 0 _7) 3 < N
W S < U
R ,
| 0
- et S
- b W 2 R
B
QT ey
TS g N
Dy
T <
vw Lo ;
Y LSS
QLA
WeINR
wu S H

10




180

o
[
/ . <
SET MPDE @F a
OPELRT IO u
0 ALPHA E
. &
Or ASTELISK- - ALREADY -
\Sw SET VA,;;,, Y
v ) N
CONVVERT 6 v PpsTTZON
BIT cHAR TP CHAL FPR
5 BIT CHAR : T |lc@rrRECT HAMLF
AR B . |@FwerRD:
) e ) STYELE CHARE
IV SY | | ¥
« . [] 0] «
i R z| 2| z l.zd
~ L o B |l | F] g
. . ul ol vl 2| 2
Al 2] o x| ¥
I (o] Of O| » ]
x /4 ] « o
INCREMENT ajajajr) v
CHABACTEL R
. N covnwT by %\ﬁ
- HEX I
llswrreH g |
SET . IV
& N < o
NS
CONVERT CHRE w| Y M
. L o
T0 NMUMELIC N NS
VAL VE :\é Y =~
SRR
RN v\g‘“
ConVERT z, el N |
Crine TO Ny sal52 0 2| 2
NvmER | §;; §r— % ol 3
VALVE o lo |\ 2| &
YES z
STORE NumBER e
In ~vU-SET =z OOO4d
NUMERIC 2 § w
mooe 58, 3
U0 0pr <
<y Ot
-3 Vg2
a < wI 9
z 40 * 14
- 0 2-UuW
@ 25 2987
EQ Sioo
z
[
(]
< 0

AA1385 (Fom(’\} CA127-1)




181

(1-£21vD A7u3NWY0d) SBELVY

IWVYN syl 3Liva A8 NMv¥Qa
. | ¥3HLO
"ON WSV1 3iva (2’9  u3swnn ] =37sv.i Noisioaa
ANVN 103roud 930 C asva £ QWE E S50 LIAS (N LYVHOMOT S
HOW Loaroud %&%on\wwk.uv\w\w\.\wkmwﬂ.rWOQ D 300D I1dWVYS
. - LN3IWND0Q IHYMLIOS
2iva aanouday vl on Loaroud] QoL ik S 1N3W050a | NOILY¥04H0 VLY aT0¥INGD
x
x
) - | S m R
3 2.3 2 5 8 W
ﬂ.i— )VA o Ew A r
<< >T 0 N w O
T V. Ae Q N s 9 a -
8 TM v -~ 3 Y]
S W\ N x Ny oW v
@ >
) <
RSN
% a
IR h
WA Q -
P~y
N e
g0 % : W
ow = : - 1Y)
NSRS .
. _ R ,
i
W A
gy 20 ,
. 3V LER
383 S8
253 §323
Wi g SEAN

O
O
O




SET WUk~

FTELD o
INDECATIR

PAREw S ‘
maTCH
YES

SET CHAR
CounT FPL
sy |

&

[SET sienv SwW

>0 Foe PLos
SIGN

et sTen SW |
NEGCATTVE"
FoR MINUS. ..
STEGN | ;

PO

CONTROL DATACORPORATION
SOFTWARE DOCUMENT

SAMPLE CODE O

FLOWCHART O
DECISION TAaBLE [ ]
OTHER O

DOCUMENT
CLASS

PROJECT NO.

REV APPROVED

DATE

Tms "\er 700
COSTEE CHALCACTEL PRACESS DL

PROJECT MGR.

SBRT _A<s 2 AND 3 race Yorl

PROJECT NAME

1SSUE
NUMBER 65 2. ! DATE

TASK NO.

DRAWN BY DATE

TASK NAME

AA1385 (FOR}Q CA127-1)

O

<81



SET ASTERISK
‘WDICRATOR
SET TERMINATOL.

MEEDED
SWITCH

l

SET ~NumEgiIC

SET NUKE

SAMPLE CODE O

moDE FIELD . CLASS O/ ‘ XKk !
INDICcATPE
NO
PSEUDO CLASS | : Censs TNy '
oPCPPE " PSEUDD AEUDP X /¢
g YES I
o CLas XR /
XR &< joe 2
: MACH
ES
XLoP
v CONzggtx:géggzslelw PO lNss TMmS W5t ! 700 |prosscr no. REV APPROVED DATE
DOCUMEN

Tiree CHARACTEL. FROCESS 2L

PROJECT MGR.

FLOWCHART O SELT FASs QAD 3 PaceS or b PROJECT NAME
DECISION TABLE [ ] NuMBER .2, ) BATE TASK NO.
OTHER 4

ODRAWN BY DATE TASK NAME

AA1385 (FORMERLY CA127-1)

€81




Ser AT,

PAREN
SWITCH

SET HEX
SWITCH

AV N

SOFTWARE DOCUMENT

SAMPLE CODE ]

FLOWCHART |
DECISION TABLE [ ]
OTHER O

SET mMumeric MACHINE : '
MmODE O : ! i
XLop
SET LxrernL
SWITCH
CONTROL DATACORPORATION |GocumenT ms WA ) 700 |emoszer wo. O ——— oaTE

Doﬁ"i"hrdEgTC’ﬁ/,f}ﬂﬁc‘Tf/g LRNCESS DR PROJECT MGR.

SEAL T LRSS 2 AND 3 race AYA PROJECT NAME

NUMBER é', 2./

I1SSUE
DATE

TASK NO.

DRAWN BY

DATE

TASK NAME

AA1385 (FOF\Y CA127-1)
_/

\
A

O

Y81



S

A L b
So 139

SOFTWARE DOCUMENT

"SIy N
e 33
C \}
N0
L A3
W
m
\\
0
pd
)
™
CONTROLDATACORPORATION |"SocumenT .rms hq'AYcPHz / 266 |erosect o, i APPROVED DATE

DOCUMENT
é y 4 - PROJECT MGR.
SAMPLE CODE O TTLE CHALRCTEL Prervr
FLOWCHART O PASS 2 pwd 3 rPace/ oF 2 PROJECT NAME
DECISION TABLE [ | numeer &, 3./ OATE . TASK NO.
OTHER O =
- - "DRAWN BY DATE - -} TASK.NAME

AA1385 (FORMERLY CA127-1)

68T .




b %

* »

T ,
SX&N | o8
a3 w2
DI H N
_Q,RH‘P 40

WSRO wd
3{?0 +
TS oW b4
:;““\o : 1 3
A

R
LT W
aFe 3
RSN
e R :
—d
CONTROL DATACORPORATION [ ococumenT 1S MACH. im PPROVED oATE
SOFTWARE DOCUMENT — L Wer /)08 |erosect wo. ;
SAMPLE CoDE - [] TITLE (' HARKC TER PIcK UL PROJECT MGR.
FLOWCHART O SBLT. PASS 2 AMD 3  PAGE Z oF 2 PROJECT NAME
DECISION TABLE [ ] NUMBER &, 3.} DATE TASK No.
OTHER O
DRAWN BY DATE TASK NAME

AA1385 (For\’/—>v CA127-1)

\

@

981



187

s,

\Table 1n
TN LCoRE

The

Is. THED

oy

IV

DATE

[ ReoT@L \
A

Reorsre (A

currenr io b/¢
oearch s> /
uv':ﬂeo /

APPROVED

REV

- SAVE

~EXTERM AL
TRBLE
Abgress

"RDPRess To
“fexT ﬂeced;na
‘- Table

*‘SévT s€ecron

v

Pur MumBErR

03 WORDS 10
CR tLimg
Sequence

T
[ Dzw \

Read TMeLL
©w

4

Compure WEW

ERTERNARL
TABLE
ADDRESS

e

SET
-1 l?e_gwrer

Fosi+ive

dow
1HE
21 5| 2 u
Fl el el gl 2
TEHHE
Al 9] 2} x| x
O] O O] w]| w
el x| ] <} «
aj o} o+ [
NEREI
™S
h?o
\H\
::"i' w u
>l < 3
IF\’ﬁmm
e ok
g a3
~
©
n| QM |
SRk
H?\ I
\DN,A~
L 1 ﬂw
z2.lZuw >
m,,u_.(ﬂmm
§<2P¢mz
3_:'.'); o z
gqu.;;
[« I [] 21 a
z
e
=
=z JOoOoo
o =
a O w
[T J
00 w "]
V0D Ofr <
<y Ot
Fax V<2
<4 wIo
oz _1()‘7,05
JF 0L -uW
ow 00X
20 < - Wk
= vk OO
z
o
(3}

AA1385 (FORMERLY CA127-1)




/o x3

S

<

«

SAMPLE CODE
FLOWCHART
DECISION TABLE

CONTROL DATACORPORATION [ cocumenT
SOFTWARE DOCUMENT

CLASS Zms R PROJECT NO. REV APPROVED DATE
O oo e RESTORE “SYMBol. TH BLE | prosecT Mmor.
O PAss 2.4 3 pace ! or PROJECT NAME

O numeer 6. 5. | DATE

TASK NoO.

O

DRAWN BY DATE

TASK NAME

AA1385 lromOcmzrn

O

881




189

(1-£21¥D ATH3INHOJ) SBELYY

FAVNOISY L 341va A8 NMYNQ )
. (] d3HLO
"ON WSV1 3iva /79 wu3swan (] 37av.i NoisiDaa
3WVN 1o3roua [ 2 40 [ asva L AESSY/ HIOIUFAS | LYVHOMO4

"MOW 1D3roud

O 300D 3dWYS

FTHCL TOGUWAS | 300k oq
LNIWNDO0AQ FHVYMLAO0S
31vo a3nouaay i onudaromd| 004/ 33w SWIT 1n3nn30a | NOILYHO4H0D VLY TOHLNGD
N\
<
N
W -
" Ik
S < m wn Y]
wg g N
q24H 3 o
RS Yy
. oL o hE
' y Pk " iN
N [N H . . E..@..@ h N H P SN
N .

SET CcommAanDS
To PITcK LP

LA

:
i
i

2 -
I %2 g
i3 < “ox S
Ly . w I N I -3
,WR I.ﬂ 0.DI 2L
. . 2
8 S Y 32
y e < u 3 S
NniNv V L . L -
kW IR < 3§
~

4




B .
. Ay
C . : Q (1-221v> Cmo& g8EIvVY

190

3NVN syl 31iva A8 NMvVuQ D
¥3HLO
"ON SV L 3iva (*9°2 w3swoN [ =37avi Noisioaa
IWVYN LD3roud ~T 40 ¢ 3ovd s+ SSa S O LHVYHOMON A
“wow 1oaroua | # IIVIS F7PFL TOFWEG A d 300D 37dWVS
INIWNOO0A IUVYMLLAO0S
. ‘ON LD23roud o0 3AdAl SSVAD
_2ive | carowasy S 1N3WN300 | NOILYHOJUODYLVATONLNOD

Si

- e

COMPARE
@
TNCREmENT

w4 |T

Imcﬂémsz
ZAX Fpr
wored |

, W v Q :
v u
Pw . e W -
@u s rx,l.ﬂkm.
A > Qn
Y wn , 3% gy L)
Y ; . - \¥,)
T 5 2ol (W —
g§3% | : €2 W o H i ;
["’[

SX )




WSN NI Q3NN . ’ : (1-LZ1VD ATHINYOY) GBEIVY

3INVYN MsSYL 31va - . A€ NMyYHa

191

il ¥IHLO
‘ON MSVL 3iva 2°9 Hg3awnn ] - 3navi NoisiDaa
AWVYN 123roud T #°  39vd E PUe Jg S3Vd [ LHVHOMO™1 4
J U . IR WE W a___1 o ™)
“MOW Loaroud NOITVOO TV 3800 FEET T O 300D 3ATdWVsS
LNIWND0Aa FHYMLIOS
. SSVD
3Lva aanouddy  paw : o ioaroMdl OmaT hve SWT _ in3wndoa | NojLvHOLHODV.IVATO¥LNOD
NPr nl
=23 1 CCno ]
HQ . ~X— N OB 2V
<< 2 lud Q0VWmomoOWwTr + ™ g O <
. COo0 - CrdDFEL = x -
= VETSLCOOW V'™ 0O =—o
SUID. LXRNCUDUL L CH O
UHMON 3SuogPHPEPI3IOHN UL -
b
H
(%]
e |-
. Ll
- e i ] 1% w | g — -
i (AT
= ¢ S | TH b
(] W ju |m -
fE —e v ok —- N el E PR . -
o m m [m|=}] v
O S ; L |- o &
v m =~ i = |=|a]| T
- - = R RO « e e D=l U
a (er] r - 4 ool =
- < ‘ e MR [ ol = R
— = (%] m =Z |2 =3
) Vv - |l-= e O %)
[N} v <t > ] |
= << a Nz C |e=lm|
o = x =<
o [7¢] - -
a e <
- &S
=) .
- ——- — . a0
E » w 2
! L ;
o .
. -~
s N
SR w7, B T (14
: vun ') A
AR » , “
Ly _ 4 i w » *
! -0 Elg- o i
L— C CH =
- 30 30°0m
W ; * t S w




1 2 a 5
Y ;
- ! % . i N 2 % o 4 * » ~— H w x ¢ 5 « B - s i v
[y v e
“« i S, 3 » & - & m e 3
m > ~
¥ -« . % v f " 9 - . - - m € ® g * B k2 : « % - ,; : :
! ! ; —.] * PO > - 3»-_.«5 N é s -m..wi & + . fS— * ¢ * cone o
T e , !
/k* & E3 » ¥ * - * 2 & - -
- @ * & & ¥ * - ® L] * /\
¥ é - K ® - < o i « % ) x + 13 - * H & > 2 i £
. N SRR |
I i » w ¥ N ; B [ U,
& B T< 4 #® * & r
. - = o
.. o H =]
. : . . >
. et e AL, o s [ =
. ; : bl | ; m (-]
; . N - « N N A ;
’ r - (Y
. " - Lo M e O o
_ -]
. . oy . . . (2]
. : , — | !
: . e H (=3 H
' N
Nl RPN
(%]
wm
. P S . =
I 0 Q0 et O “itom RO
. 3Hh<nIT3. . oM< c
.0 0 w3 ! Nn IJM oo
A . Oct3I0D I . M 3. = i
. oW -hdm o< o
D0 = e, S oM
m —0 -+ O
Dol =
CONTROL DATACORPORAT'ON Doé;tjrsasyq-r' I”S '-:-@%HE’ ]I?UD PROJECT NO. oy APPROVED OATE
SOFTWARE DOCUMENT e g
TITLE MASS STORAGE PROJECT MGR.
SAMPLE CODE L] [T 5ErTTON PASS2+3 . 3 o 3
FLOWCHART | paGe ' oF PROJECT NAME
DECISION TABLE [ ] NUMBER k.8 ISSUE TASK No.
OTHER O
DRAWN BY DATE TASK NAME

AA1385 (roavOCA'az'/-n

PRINTED IN us‘/\

N

/

ebT



CONTROL DATA CORPORATION .

1

" DOCUMENT CLASS IMS

DEVELOPMENT DIV . SOFTWARE DOCUMENT-

193

PRODUCT NAMEL700 MACRO ASSEMBLER

PRODUCT NO._A007 __VERSION__F:0_____ MACHINE SERIES_1700

SECTION VII

PAGE NO_.._" =

Switches, holders, flags, and buffers used in passes 2, 3 and 4

SYMBOLIC NAME

AD
AF
AM

APB
AR

AS
AU

AX16
BS
CC
CL
CS

CSwW
CSYSCT
CT

DC

DSu

DSwu

CA138-1

MEAN ING

Flag indicating opcode is ADC
Flag indicating opcode is ALF

Flag indicating type of opcode terminator for
class 1 and 2 instructions '

Value Terminator
-3 blank
-2 - not used
-1 +
0 -

%
Al%ernate 49 word print buffer
Temporary holder for relocation code in AXPR

Holds negative or positive mask in AXPR

Temporary holder for address expression value

in AXPR Used elsewhere as a temporary holder

Alternate 57 word punch buffer
Holder for final address expression value from

AXPR

Flag signalling 16-bit arithmetic in AXPR
Buffer switch in RDIM

Common counter

Class code

Holds output character from CHPU
Holds terminator indicator from CHPR

=0 blank

= comma

= plus

= minus

=4 asterisk

= slash

=6 . left parenthesis

Comp.letion.switch for punched binary out-

put
Sector number of symbol table currently in core

Image column counter

Data counter

Completion switch for DOUT

Completion switch for DIN
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‘PRODUCT NAME 1700 MACRO ASSEMBLER _ : . IO
PRODUCT NO.___A007 VERSION___E:0 MACHINE SERiES __1700
SYMBOLIC NAME MEAN ING
DVFL Overlay flag
=0 VFD processor is in core
=1 DEC processor is in core
DX Flag identifying pseudo processors that are

processed in the same routine. Used elsewhere
as a temporary holder

ES Error switch
ET ’ Holder for current external table address
ETSAVE Save storage for external table address in
'TBLIN and RESTBL
EX Flag indicating external
=1 .Non-relative external
=2 relative external
HX Flag indicating hex value in CHPR. Used else-
where as temporary storage
%E Input buffer for IL image
If depth counter
IFNAM Holder for first two characters of the label
of an IFA or IFC instruction
1G Ignore leading blanks switch
=0 leading blanks processed
#0 leading blanks ignored
1L Holder for flag bits from input image
1S , Flags legality of leading sign for CHPR
=0 leading sign legal
#0 leading sign illegal
LA Four word holder for label LA+3 contains number
of characters in the label minus 1
LC Holder for leading operator in AXPR. Codes
are the same as CS
LN Holder for line number
LP Flag indicating léft parenthesis present in
address expression
LT Flag indicating address field contains a literal
MD Macro depth counter
MPSW Macro priht'switch
NU Holder for numeric address value from CHPR
NS Flag indicating a 16-bit value is legal in CHPR

CA138-1

e
A S
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<:) PRODUCT NAME 1700 MACRO ASSEMBLER
PRODUCT MODEL NO. A0O7 2.0 :

SYMBOLIC NAME

0C
OR

PAGL
PB
PC
PER

PNAM

PSuW

<:> RC

RP

SC
SCOUNT

SECTNO
S6

AA 3777

MACHINE SERIES 1700

MEANING

Save storage for the program counter in
ORG

Save storage for program relocation in
ORG

Pége length
49-word print buffer

Program counter

"Holder for number of words to be puncHed-

Used as temporary storage elsewhere.

3 word hold for name of program to print
on top of page

List output completion switch
Relocation code of the address expression
= absolute
= : program
= common
= data
= negat ive program
=L negative common
= negative data

Flag indicating right parenthesis is
present in the address expression

Count of entries in the symbol table

Number of MS sectors occupied by one
symbol table block

Current IL sector number

Leading sign indicator from CHPR

<0 leading minus
=0 no leading sign
>0 leading plus
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PRODUCT NAME . 1200 MACRO ASSEMBLER
PRODUCT MODEL NoO.____A007

AA 3777

2.0 MACHINE SERIES 2700

SYMBOLIC NAME
SKF

SL
SS

ST
SY

s7
TR
TSU

uB
VBT

VCT

VMS

VWD

Wl

MEANTING

Flag ind}cating assembler is skipping
images on an IF condition

Length of the source image

Flag for' SYCH indicating location of
symbol

=0 symbol in LA
=1 symbol in SY

Holder for beginning symbol table address

4 word symbol holder from CHPR SY+3 holds

number of characters in the name minus 1
If no symbol is present the following
flags may be inserted

SY+l # 0 null field
SY+2 # 0 symbo!l is an asterisk

Size of a BZS block

? word holder for relocation codes in
AXPR. Used elsewhere for temporary
storage

Typewriter completion switch

87 word punch buffer

Total bit count used in VFD. Used
elsewhere as temporary storage

Bit count of current address field used
VFD. Used elsewhere as temporary storage

Mode switch in VFD
A

= N
X

Used elsewhere as temporary storage

Holder for binary word in VFD. Used
elsewhere for temporary storage

Holder for first command output word
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(;) PRODUCT NAME 17200 MACRO ASSEMBLER
PRODUCT MODEL No.__A00? -0 MACHINE SERIES 200
SYMBOLIC NAME MEANING
we Holder for second command output word
wc Number of words currently stored in the
punch buffer
WwMS Number of storages available for each
symbol table block
XMOD Initial mode switch in CHPR. Used

el sewhere as temporary storage

XSYSCT Number of next available sector for a
‘symbol table block on mass storage

YL List - No list switch set by LST and NLS
pseudo instructions
=0 list
#0 no list

AA 3777 PRINTED IN USA.
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