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INTRODUCTION

This manual contains operating instructions, technical descriptions, flow charts, and listings for
the 900 Series Computer SYMBOL Assembler. This material supplements the SYMBOL and META-
SYMBOL Reference Manual and provides information for possible modification and maintenance
of the assembler.

To use this assembler with maximum efficiency, the programmer should be conversant with the ma-
chine instructions described in the reference manual for the applicable SDS 900 Series Computer.

Input may be from paper tape, cards, magnetic tape, or typewriter keyboard.
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IDENTIFICATION:

AUTHOR:

ACCEPTED:

COMPUTER
CONFIGURATION:

PURPOSE:

USE: 1.0

SDS PROGRAM LIBRARY
PROGRAM DESCRIPTION

SDS 900 Series SYMBOL System Description
SDS

January 21, 1965

Any SDS 900 series computer with at least 4, 096 words of
magnetic core memory, a typewriter, and an output device
(punched paper tape or cards and/or buffered line printer).

To assemble source programs written in the SYMBOL
assembly language.

General

SYMBOL is a two-pass assembly program for the SDS

900 series and 9300 computers. Itis designed to operate
on a minimal 4K computer with at least one symbolic input
device and at least one output device.

The assembler proper consists of three parts and requires
a total of

Part I: 01463
Part II: 02102
Part III: 00725

04512 words

To this total must be added the load origin (00366 for the
910/925, 00233 for the 920 and 00161 for the 9300), the
length of the I/O subroutines to be loaded, and the length
of the mnemonic table. All remaining memory is used
for working storage, irrespective of the computer size.
While available space is thus variable, there is in general
space for approximately 300 symbols (literals, external
references, OPDs and POPDs) on a computer with 4K
memory. An additional nK memory will provide space for
nK/3 additional items.

1-1
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USE:

(Cont)

During the first pass, source lines are read and a

location counter is maintained which is used for defining
labels. All labels are defined in pass 1. Except for label
fields, only directive lines are processed during pass 1.
Other lines may cause the location counter to be incre-
mented by the operand field of such lines are not processed.
Consequently, no literals or external references are pro-
cessed during pass 1.

At the conclusion of pass 1, all labels which have been
designated as external labels are output. No further ent-
tries can be made in the mnemonic table or in the symbol
table. During pass 2, all lines are completely processed
and both object code and a listing are generated. Literals
are inserted in the literal table and references are inser-
ted in the reference table. At the conclusion of pass 2,
the literals are output and finally the references are
output.

At this point, another assembly may be started without
reloading the assembler. Before doing the assembly,
SYMBOL will clear the mnemonic command table of any
programmer defined entries left over from the previous
assembly.

SYMBOL Paper Tape (Card Deck) System

A SYMBOL system consists of the following segments:

1. SYMBOL Loader (Cat, No. 012012). The SYMBOL -
loader consists of an absolute bootstrap, a pre-
loader and a loader.

2. Input/Output Subroutines

a. Paper Tape/Typewriter Input Subroutine
(Cat. No. 020024)

b. Card Reader Input Subroutine (Cat. No,
030009)

1-2
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USE:

(Cont)

c. Magnetic Tape Input Subroutine
(Cat. No. 040007)

d. Paper Tape Punch Binary Output Subroutine =

(Cat. No. 020025)

e. Card Punch Binary Output Subroutine
(Cat. No. 030008)

f. Typewriter Listing Output Subroutine +~
(Cat. No. 020023)

g. Line Printer Listing Output Subroutine «
(Cat. No. 062002)

3. SYMBOL Part 1 (Cat. No. 012005)

4, SYMBOL Part II (Cat. No. 012009) ~
5. SYMBOL Part III (Cat. No. 012010)~
6. SYMBOL Mnemonic Table

a. 900 Series SYMBOL 910 Mnemonic Table =
(Cat. No. 012006)

b. 900 Series SYMBOL 920 Mnemonic Table
(Cat. No. 012011)

c. 900 Series SYMBOL 9300 Mnemonic Table
(Cat. No. 012007)

As stated in the SYMBOL Loader description, the order
and number of the I/O subroutines is unimportant.

Similarly, the internal ordering of the SYMBOL Parts I,
II and III is unimportant. There must be only one of the
above mentioned mnemonic tables included in a system.

—————————_1 s

tclgether orlglnally by reproduc1ng each segment onto ope.

The SYMBOL paper tape system may be updated, or put

continuous paper tape, through the use of the SYMBOL

Reproduce and Update rout1ne (Cat. No. 012014)

1-3
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USE: (Cont) 3.0 Memory Allocation

End of Memory Symbol Table

‘y Reference Table

Literal Table

Expanded Mnemonic Table

1 Standard Mnemonic Table

Binary and Listing

53 Editing Routines

Arithmetic and Table

S2
Handling Routines

S1 Main Assembler Control

Listing Output Segment

Binary Output Segment

L Symbolic Input Segment

Temporaries and POPs
(900 Series)

00000
910, 925: L = 00366
920, 930: L = 00233
9300 L = 00l6l

During pass 1, OPD and FORM definitions are added to
the Standard Op Table to form the Mnemonic Table. A
flag is set in such entries to enable them to be extracted
before a new assembly is started.
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USE: (Cont) The SYMBOL table starts at the end of memory and new
entries cause the table to be expanded downward (to lower
numbered locations). Entries are made in this table only
during pass 1.

During pass 2, literals are processed and cause entries
to be inserted in the literal table. The literal table begins
at the (high) end of the mnemonic table and new entries
cause the table to be expanded upwards.

Also during pass 2, external references are processed
and cause entries to be inserted in the reference table.
The reference table begins at the (low) end of the symbol
table and new entries cause the table to be expanded
downwards.

4.0 Tables

Mnemonic Table Entries

Bits Word

0-23 1 First four characters of symbol

0-11 2 Fifth and sixth characters of symbol

12, 20 2 I/0O command with unit and channel
to be supplied (e.g., RPT)

13 2 Programmed operator

16 2 Not used

17 2 Duplicate Flag

18 2 Programmer defined entry (OPD,
FORM, POPD or external POP)

19 2 Instruction, octal address

20 2 Instruction, I/O command with
channel specified (e.g., RPTW)

21 2 Directive, special label definition

22 2 Directive, normal label definition

23 2 Form

1-5
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USE: (Cont) If bits 12, 21, 22 and 23 are off, the third word contains
the data word without parameters.

The third word of directive entries (bit 21 or 22 on)
contains the starting address of the lines of instructions
which process the directive line encountered.

The third word of a form item (bit 23 on) contains a form
pattern word; i.e., a word with a one in the leading bit

position of each field, and zeros elsewhere.

The third word of a programmed operator entry (bit 13)
has the following format:

Bits 0-1 Type (0 internal definition, 1 external
reference, 2 external definition)

Bits 2-7 Programmed operator number (assigned
at end of pass 1)

Bit 8 Relocation bit (if definition)

Bits 9-23 Address of programmed operator
interpretive code

Symbol Table Entries

Bits Word

0-23 1 First four characters of symbol
0-11 2 Fifth and sixth characters of symbol
17 2 Duplicate flag

22 2 Relocatable flag

23 2 External flag

0-23 3 Value

1-6
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USE:

(Cont)

Reference Table Entries

Bits Word

0-23 1 First four characters of symbol

0-11 2 Fifth and sixth characters of symbol

0-23 3 Location of last data word to reference

this symbol
Literal Table Entries

Bits Word

0-23 1 Literal value

22 2 Relocatable flag

0-8 3 Literal sequence

9-23 3 Location literal will occupy in the

object program

Operation

1. Load SYMBOL Loader by a FILL procedure.

2. Type Loader control message to provide for selective
loading of I/O routines (see SYMBOL loader writeup
for syntax and other details).

3. Ready input.

4. Clear the halt.

5. After pass 1, the computer will perform the

following action:

Paper Tape/Typewriter : Halt. In order to
continue, reposition
input and clear the halt.

Cards :  The computer will
remain in a CRT, BRU
$-1 loop until the card
reader is again made
ready.

1-7
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USE:

(Cont)

6.0

Magnetic Tape

No operator intervention
required.

After pass 2, the computer will halt prepared to
under take an additional assembly.

Diagnostics

SYMBOL provides the user with an unusual degree of
error detection, which is conveyed by the appearance of
up to four single-character diagnostic flags in columns

1-4 of the output listing.

are explained below.

Flag

D

Error

Duplicate

Expression

Instruction

Label

Parentheses

Relocation

1-8

These flags and their meanings

Action

Duplicate symbol definition or
reference.

References to duplicate symbols
take the value of the first
definition.

Illegal expression in operand
field. Operand interpretation
is terminated.

Instruction mnemonic not
defined. Treated as HLT for
9300 and as implicit POP
reference for 900 series.

Illegal symbol in label field.

Too many parentheses levels
or unequal number of left and
right parentheses. Operand
interpretation is terminated.

Operand expression involves
illegal use of one or more
relocatable items. The correct
(but non-relocatable) value of
the expression is determined
and output.
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USE:

(Cont)

Truncation

External

Undefined

Overflow

1-9

Significant bits were lost due to
left-hand truncation in inserting
a value into a specified field.

If the field size is n, the result
is the value of the expression
modul 2".

An external address reference
has been made which may or
may not be in error.

A reference has been made to
an undefined symbol in other
than the address field. Zero
is substituted for the undefined
value.

The assembler's symbol table
has overflowed, but assembly
continues. Recovery is
possible only by reducing the
number of symbols through
elimination or through program
segmentation.
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IDENTIFICATION:

AUTHOR:

ACCEPTED:

COMPUTER

CONFIGURATION:

PURPOSE:

STORAGE:

USE:

SDS PROGRAM LIBRARY
PROGRAM DESCRIPTION

Catalog No. 012012

900 Series SYMBOL Loader

SDS

January 21, 1965

Any SDS 900 Series computer with at least 4,096 words of
memory, a typewriter and either a paper tape or a card
reader.

To load the SYMBOL assembler.

To load selectively the input/output routines for SYMBOL as
specified by the operator.

To determine memory size for SYMBOL.

To load the appropriate Programmed Operators (900 series
only).

00000 - 00161 : Read Buffer, READ, LOAD and END Routines

04000 - 04264 : Control Message Processor

(X-00210)-X : Main Loader Logic, where X = highest
address in the computer

After the control message has been received and processed,
and the I/O routines have been loaded, the control message
processor is overlaid.

In addition to the above, a Programmed Operator Package is
loaded for the 900 Series SYMBOL which extends from 00161
to 00233 for the 920, 930 (00161 to 00366 for the 910, 925).

The SYMBOL Loader is preceded by an absolute bootstrap
(Cat. No. 020020 for paper tape, Cat. No. 030006B for cards),
and a pre-loader which computes memory size and relocates
it into upper memory. It is loaded by the normal FILL pro-
cedure. Upon completion of loading, the Loader addresses
the console keyboard to permit the operator to specify the

1/0 media appropriate to the current assembly.
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USE:

(Cont)

The operator should in addition set Breakpoint 1 if the
Looader is to load SYMBOL from cards. After SYMBOL has
been loaded, a halt will occur (in a location whose value
depends upon the machine and upon the length of the I/O
routines loaded. At this time the operator has only to
ready the symbolic input and clear the halt. This is the
only halt present in the assembler.

Following the first assembly, SYMBOL will reinitialize
itself and halt in the same location, ready to process another
program. It is not necessary to reload the assembler
unless different I/O media are required.

The loading process may be reinitialized at any time prior
to the reading of the first record by the execution of a

branch to location 1.

Control Message Syntax

A control message consists of the character A followed by
from one to three of the characters M, P, T, C, L, N and
terminated by a carriage return. These characters have
the following significance:

lst character :  Symbolic Input Device
2nd character :  Binary Output Device
3rd character Listing Output Device
Magnetic Tape
Paper Tape
: Typewriter
: Cards

Line Printer

None

ZraORrgg

A control message may be cancelled at any time preceding
the carriage return by typing a virgule (/).

Characters absent from the control message are considered
equivalent to trailing N's.
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USE: (Cont) Examples
ACPT (g : SI = Cards, BO = Paper Tape,
LO = Typewriter
APP R : SI = Paper Tape, BO = Paper
Tape, LO = None
AMR/AMCL & : SI = Magnetic Tape, BO =
Cards, LO = Line Printer
Halts
00120 : Input error: buffer error, checksum error or
card feed error. To recover, reread the
offending record.
07643 : Loader's symbol table has overflowed. This halt
cannot occur during loading the standard SDS
910/925, 920/930 or 9300 assemblers, but can
occur when loading the 910/925 assembler with
the 920/930 op table on a minimal (4K) 910/925,
It could also occur in the event that the user re-
placed the standard I/O subroutines with ones
that were more space consuming.
ME THOD: After addressing the keyboard, the Loader ignores all

characters until a A has been read, and then accumulates
up to three characters until a carriage return is received.
The first character is associated with symbolic input, the
second with binary output, and the third with listing output.
Thus, if the characters C, P and T have been input, the
associations CSI, PBO and TLO are made.

Next an input record is read and scanned for an external
definition coinciding with CSI, PBO or TLO. If coincidence
is detected, all records are read and accepted until an END
record is encountered. If coincidence is not détected, the
input record is scanned for the appearance of any legitimate
I/O external definition (such as PSI, LLO, etc.). If one is
found, the record is known to herald an I/O routine, the
Loader reads but ignores all records up to and including the
END record, and the above process is repeated. If however
none is found, the I/O routines are exhausted and the Loader

2-3
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METHOD: (Cont) abandons search mode for load mode. All records are now
read until an end record with transfer address is encountered.

By adhering to these conventions, the user may at will add
additional I/O routines to correspond to non-standard
peripheral devices. While the order and number of I/O
routines is unimportant, they must all be grouped together
between the loader and the assembler. Similarly, the

three assembler parts may be in any order but the mnemonic
table must be loaded last.



900 SERIES SYMBOL LOADER

STRT

Start keyboard

»
>

RESET

Initialize

indicators

CIN

Read a character

Compare memory size.

Save in 00154 for SYMBOU

N—OC Character = A )

Yes

C

BP1 set

J.NL‘

NXTCHR Yes

Read a character

v

EITHER

read from cards

Alter read routine to

Y )
_—eL( Character = / !
No

‘ Character = C

Yes Rec'd 3

Save character |

LIO3
( Test for 910, 925 Yes
y
Yes No
R
No Replace 910 POPs with
920 POPs
characters ) No
No 4
Re-establish SYMBOL
load origin




900 SERIES SYMBOL LOADER (cont,)

L1IO

Read a record

A

Initialize indicators

A

Access indicated ext. def.

A

Check for 2nd and 3rd No
chars. = SI, LO, or BO

Yes

Does Ist char. coincide
with that supplied by
operator

Yes

Set flag (ONEIO) and
nullify def.

yu

No

¥ NOLOAD

Does st char. =
n,TPC, orL

C

Yes

Set flag (ANYIO)

No

"

as record an 1/O

Increment indicator

PA recerd (ANYIO set)

Yes

Should fhls 1/O routine
be loaded (ONEIO set)

Yes

Load record

End record

(ﬂ'\

JNO

READIO

Read a record

No 2
A4
No
Yes



900 SERIES SYMBOL LOADER (cont.)

No
C SICT=TorP )_—_

Yes

Deposit appropriate EOM
in input routine

Determine delay constant
Deposit in input routine

&
>

Load a record

LAP

Read a record

ENTRY

A READ
Select 1/O device

Read control word

‘ Card feed check

No

Read remainder of record
Build checksum

C Buffer error
No
A
C Checksum error
No
EXIT

Yes




900 SERIES SYMBOL LOADER (cont.)

LOAD

Initialize pointer

A

Current record an
end record

Current record an ext. .
ref. /def. record Record relocatable )—

DATA

lYes

Add bias to record origin

k

CT ransfer address preseONo—D

Increment load bias

Deposit record at
appropriate origin

Yes

A

NOP all unsatisfied ext.
refs. (refs to unloaded

I/O) in assembler

Branch to
assembler

EXIT

y

Update maximum
load address

EXIT



900 SERIES SYMBOL LOADER (cont.)

EXT

Indicated ref. /def.
—=ALFA, BETA

y

Relocate if necessary

VALUE —»(LOC)
' y
Yes Check for nullified
1/0O identifier
No
NSRT
T Yes Insert (ALFA, BETA, LOC)
(SYMBOL table empty J in SYMBOL table
No
SRCH ]

Search SYMBOL table

No
Table overflow
Yes
No
Item found

P3
Yes @

TXDR
SYMBOL table item Yes Satisfy ref —>
(TO, TO+1, TO +2) @ def. Sy ret
No TXRR
No | Link ALFA, BETA, LOC -
QLFA, BETA, LOC a def. to existent ref. chain g
Yes
IXRD. IXD

Address portion of (LOC)——
(TO+2), *(TO+2), *(*TO+2),

etc. until ref. chain terminates

NEXT I

Increment indicator

No
' ( End of record

Yes

EXIT
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4 ASSIGN SI CR EI CR LG LP E& CP BO CP S MTO X1 MT1 X2 MT2.
AASSIGN S1=CR,EI=CR,EOG=CP,B88=PP,LE=LP,
A METASYM S1,L6,B6.

03000 1 AGRG 03000
00000000 2 S9300 EGQU 0
00000000 3 XN EQU $9200
00000002 4 X2 EQU 2-59300
00000000 5 Ch EQU 0 o
00000001 6 U EQU 1
03000 0 75 0 03121 7 START LDB =-1 COMPUTE MAXIMUM MEMORY ADDRESS
03001 0O 76 0 03122 8 LDA =040000*/5S9300+2047
03002 0O 54 0 03123 9 LBBP1I SUB =04000
03003 0 35 0 03113 10 STA BIAS
03004 O 35 1 03113 11 STA *BIAS o
03005 O 70 1 03113 12 SKM *BIAS
03006 O 01 0 03002 13 BRU LOBP1
030C7 O S4 0 03124 14 SUB 24095 SUBTRACT 07777 , B
" 03010 0 35 0 03113 15 STA BI1AS BIAS=MEMBRY SIZE-4X
o 03011 0O 40 21000 16 BPT BRTW
03012 0O 01 0O 03011 17 BRU BPT
03013 O 40 20400 18 BPT 1
03014 0 01 O 03017 19 BRU CARDS
03015 0 02 0 02604 20 RPT CH,U»4
03016 0 01 0 03022 21 BRU READ
03017 O 40 12006 22 CARDS » CRT CH,U
03020 O 01 0 03017 23 BRU CARDS
03021 O 02 0 03606 24 RCB CH,U,4
03022 0 32 0 03114 25 READ WIM cw - CBNTROL WORD
03023 0 76 0 03114 26 LDA CW
03024 0 02 20001 27 RBV
03025 0O 6700 003 28 LSH 3 END RECORD TURNS ON BVERFLGBW
03026 0O 6600 022 29 RSH 18
03027 O 35 0 03116 30 STA COUNT WORD COUNT
03030 O 40 21000 31 BRTW . CHECK FBR CARD FEED ERRGOR
03031 O 01 0 03033 22 BRU $+2 NG
03032 O 01 O 03111 23 BRU ERRBR YES
03033 0 32 0 03115 24 WIM LBC RECOBRD SRIGIN
03034 0 76 0 03115 2 LDA L8cC
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03035 0 72 0 03125 26 SKA =01700000 I3 RECBRD RELGCATABLE

03026 0O 55 0 03113 27 ADD BIAS YES

030327 © 40 20001 38 eVT - N3. CHECK FOR END RECORD
03040 0O 76 0 03112 33 LDA BRUX=- YES

03041 O 35 0 03117 40 STA T1 T1,T72 NOW POINT EITHER 76 RECORD
03042 O 35 0 03120 41 STA LI BRIGIN OR T8 EXIT

03042 0 76 0 031158 42 LDA LecC

03044 O €600 023 43 RSH 19 (A)=1 IF REL WORD PRESENT
03045 0 S5 0 03126 44 ADEL =00200001 COMPUTE XREG CONSTANT CSRRESPONDING
03046 0 54 0 03116 a5 SUB COUNT T8 NUMBER OF DATA WORDS 76 READ
03047 0 35 0 03116 46 STA COUNI

03050 0 76 0 03114 47 LDA CwW BEGIN CHECKSUM

03051 0 17 0 03115 43 EOR i.ecC

030%2 0 71 0 03115 49 LEX COUNT, X0

03053 0 01 O 03057 S0 BRU BRX 1

03054 0 32 1 03117 =1 LOBOP2 WIM *T1 READ RECBRD

03055 0 17 1 03117 £2 EEGR *T1

0305é O 61 0 03117 €3 MIN T1

N3NE7 C 41 0 03054 54 BRX1 »BRX LeerP2, x0

N30EN G 32 0 03114 £5 WIM REL READ IN REL WORD [F ANY

03061 0 17 0 03114 6 EBR REL T " Cod TR S
03n€2 0O 40 20400 7 BPT 1

N3CE3 0O C2 C 12006k £3 SRC CH,U

N30€e4 (O 40 2001C €9 BETW CHECK FOR BUFFER ERROR

030€E5 0O N1 0 0311t €0 BRU ERROGR

N3NEs 0 35 C 03115 €1 STA cS FOLD CHECKSUM

03027 0 6600 014 £2 RSH 12

Nn3070 B 17 0 02115 €3 E3R CcS

n3071 0 75 0 03111 €4 LN\ ERRER

03072 G 70 0 03111 €5 < SKM ERRBR

03072 0 01 0 n3111 €6 | BRU ERROK CHECKSUM FAILS

03074 06 71 0 03116 €7 “pLDX COUNT, X0

03075 0 75 0 03114 €3 LDE REL

03076 0 01 0 03107 €9 BRLU BRX?2

03077 0 36 0 03117 70 LBOP3I STE T1 RELEGCATISON LOOP

031CO0 C 76 1 03120 71 LDA *T2

03101 0O 55 0 nN3133 72 ADLC BIAS

03102 0 53 0 03117 73 SKN T1

03102 0 N1 0 03105 74 BRU MIN
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03104 0 35 1 0312¢C 75 STA *T2
03105 ‘0 61 0 03120 76 MIN MIN T2
03106 0 6700 001 77 LSH 1
03107 0 41 0 03077 78 BRX2 BRX L8BP3, X0
03110 0 0! 0 03011 79 EXIT BRU BPT
0311t O 00 0 07777 80 ERRBR HLT 07777
03112 0 01 0 03110 81 BRUX BRU EXIT
03113 g2 BIAS RES 1
03114 83 Cu RES 1
03115 84 LBC RES 1
03116- 85 COUNT RES 1
03117 86 T1 RES 1
03120 &7 T2 RES 1
00003114 88 RFL EQU CwW
00003115 89 CS EQU L8C
00003000 90 END START

03121y 77777777
03122 00043777
03123 00004000
03124 00007777
03125 01700000
03126 00200001
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1o+ SYMBSL LOADER
2 *

04000 3 ASRG 04000
00000000 4 S9300 EGQU 0 1 FOR 90C SERIES
00000000 5 X0 EQU $9300
00000002 6 X2 EGU 259300

7 CAB BPL 04600004
8 CBA 6P D 04600010
9 CAX BPD 04600400
10 CXA 6PL 04600200
11 CEX 8P D 04600020
12 CNA 6PD 04601000
13 SKE 6PD 05000000
14 SKR 6PD 06000000
15 MUL 6P D 06400000
N 16 DIV 8P T 06500000
= 17 ACM  OPD 06200000
18 XMA 8P D 06200000

04000 19 SICT  RES !

04001 20 BSCT  RES 1

04002 21 LOCT  RES 1

04003 22 BNEIS RES 1

04004 23 ANYIS RES 1

04005 24 siIC RES 1

040C6 00C00000 25 PC DATA 0

04007 00000000 26 PLC DATA 0

04010 00000061 27 VCHR  DATA 2/

04011 00000057 28 DCHR  DATA *8”

04012 00177775 - 29 M3 DATA 00200000-3

04013 00177772 20 Me DATA 00200000-6

04014 00004000 21 LSICT DATA SICT

04015 00004002 32 LLOCT DATA LecT

04016 00000052 23 CR DATA 052

04017 00000000 24 CHR DATA n

04020 00000044 35 DEVICE DATA TM2,eTe, 0P, 0, 0L

04021 0Q0OQCO0OCH3
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04022 00000047

04023 00000023

04024 00000043

04025 62316060 26 FNCS DATA *S1 “*,*’B8 *,*LG6 *

04028 22466060

04027 43466060

04030 0 40 21000 27 STRT BRTUW

04031 O N1 0O 04030 23 BRU STRT

04032 0 02 0 02001 29 RKEB Os1,1 _
04033 0 76 0 00160 40 RESET LDA 2 CLEAR 1/06 INDICATORS
04034 0 3% 0 04000 41 STA sSICT

04035 0 35 0 04001 42 STA ROCT

04036 0 35 0 04002 43 STA L8CT

04027 O 35 0 00044 44 STA MLoeC

04040 O 76 0 04014 45 LDA LSICT )
04041 O 35 0 04006 46 STA PC INITIALIZE POINTER
04042 O 75 0 00146 47 LDB P63

04043 0 32 0 04017 48 CIN WIM CHR

04044 0 76 0 04017 49 LDA CHPR

04045 0 70 O 04011 £0 SKM DCHR WAIT FBR DELTA
04046 0 0t 0O 04042 1 BRU CIN

04047 O 32 0 04017 2 NXTCHR WIM CHR

04050 O 76 0 Q4017 £3 LDA CHR

04051 O 70 0 04010 4 SKM VCHR RESET UPBN SLASH
04052 0 01 0O 04054 g5 BRU $+2

04053 0 01 0 04033 6 BRU RESEY

04054 0 70 0 04016 &7 SKM CR FINISH UPOGN CARRIAGE RETURN
04055 0 01 O 04057 =8 BRU $+2

04056 0 01 O 04067 89 BRU LOADIS

04057 0O 14 0 00146 €0 ETR P63

04060 O 46 20005 €1 ABC

04061 0 76 0 04006 €2 LDA PC

04062 0 73 0 04015 €3 SKG LLeCT

04063 0O 36 1 04006 €4 STB *PC

04064 O 61 0O 04006 €5 MIN PC

04065 0 75 0 00146 €6 LDB P63

04066 O 01 0 04047 €7 BRU NXTCHR GET NEXT CHARACTER
04067 0 02 0000O €8 LOADIOG DSC 0

04070 O 7% 0 00162 69 LDB oM COMPUTE MEMORY SIZE
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04071 0 76 0 04263 70 LDA BIGADR 18K FOR 900 SERIE:=s, 34K FBR 9300
04072 0O 54 0 04254 71 M2K SUEB BR12 SURTRACT
04073 0 235 0 00154 72 STA HIGH 2K
04074 0 35 1 00154 73 STA *HIGH
04075 O 70 1 00154 74 SKM *H]GH SKIP WHEN FINISHEL
04076 O 01 0 04072 75 BRU M2K
04077 O 40 20400 76 8PT 1
04100 O Ot 0O 04102 77 BRU EITHER
78 =« BPT 2 REMBVE ASTERISK FROGM MAG TAPE LSAD
76 « BRU EITHER ROMBVE ASTERISK FAR MAG TAPE LGAD
041C1 0 01 0 04113 18] BRU LIB3
041C2 0 76 0 04106 81 EITHER LDA SETUP
04103 0 40 20200 &2 BPT 2
g3 = ADD PS5 REMBVE ASTERISK FrBM MAG TAPE LOGAD
041C4 0 35 0 04106 84 STA SETUP
04105 0 71 0 04250 &5 LDX M4, X0
04106 2 76 0O 04242 86 SETUP LDA CARDS+4, X2
041C7 2 35 0O 00062 az STA READY+4,X2
04110 O 41 0 04106 s BRX SETUP,s X0
04111 0 76 1 04106 89 LDA *SETUP
04112 O 35 0 00111 0 STA BERROR
04113 O 60 0 04252 ¢t LISZ SKR NEG
04114 O 01 0O 04126 G2 BRU Lie @10
04115 0 71 0 04251 63 LDX LENGIH. X0
04116 2 76 0 00435 G4 LDA ENDG20,s X2
04117 2 35 0 00233 S5 STA ENDO20=D, X2
04120 0O 41 0 04116 o) BRX $=-2,X%X0
04121 0 76 0 04253 c7 LDA MEWEND
04122 0O 60 0 0¢255 c8 SKR CB8MPOZ TEST FBR 9300
04123 0 76 0 04262 °2° LDA BRGO3 YES. ORICIN I/06 AT 3164
04124 C 35 0 00051 1CO STA BIAS NS, BRIGIN 1/8 AT (232
04125 0 35 Q0 04254 -1C1 STA NWBIAS
04126 0 43 0 NOCSS 12 LIB BRM READ READ ONE RECORD (1ST EXTERNAL DEFS)
04127 0 76 0 00153 1C3 LDA N1 RESET LOADING INDICATSKS
04130 O 3% 0 04003 1C4 STA ONEILS
04131 0 35 0 04cC04 1C5 STA ANYIS
04132 0O 76 0 07773 1C9o LDA LDW1 INITIALIZE POINTER
04133 0 35 0 00050 1C7 STA WD1
04134 0 76 0 00042 1c8 ILDA cT
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04135 0 35 0 04006 109 STA PC

04136 "0 71 0 00050 110 LBBK LDX WD1,X0

04137 2 76 0 00000 111 LDA 0, X2 ACESS EXTERNAL DEF

04140 2 75 0 00001} 112 LDB 1.X2

04141 O 6600 022 113 RSH 18

04142 0 14 0 00146 114 ETR P63 MOST SIGNIFICANT CHARACTER IN A
04143 O 46 00014 115 XAB 2ND,3RD CHARACTERS LEFT JUST. IN A
04144 0 71 0 04250 116 LDX M4, X0

04145 0 36 0 04017 117 STB CHR

04146 0 75 0 00153 118 LDB N1

04147- 0 41 0 04151 119 BRX $+2, X0 EXHAUST CHECK AFTER 3 ATTEMPTS
04150 O 01 O 04171 120 BRU NEXTL

04151 2 70 0 04030 121 SKM FNCS+3,X2 CHECK FOR SI1,B8 OR LO.

04152 0 01 0 04147 122 BRU $~3 NG

04153 0 76 0 04017 123 LDA CHR YES N -
04154 2 70 0O 04003 124 SKM SICT+3,X2 CHECK FOR CBINCIDENCE 6F 1ST CHAR
04155 O 01 O 04163 125 8BRU NSLBAD NG

04156 0 76 0 00160 126 LDA Z YES , o ‘ L
04157 0 71 0 ©0050 127 LDX WD1s X0 DEF HAS SERVED ITS PURPBSE

04160 2 35 0 00000 128 STA 0, X2 CLEAR

04161 0 61 O 04003 129 MIN ONE 10 FLAG T8 LOAD

04162 0 76 0 04017 130 LDA CHR

04163 0 71 0 04013 134 NBLBAD LDX M6, X0 DETERMINE WHETHER 1ST CHAR COINCIDES
04164 0 41 0 04166 132 BRX $+2,X0 WITH ANY LEGITIMATE 1ST CHAR
04165 0 01 0 04171 133 BRU NEXTL

04166 2 70 0 04025 124 SKM DEVICE+5,X2

041€7 0 01 0 04164 135 BRU $-3 ) B
04170 0O 61 0 04004 136 MIN ANYID IF S8, MAKE INDICATBR POSITIVE
04171 0 76 0 07642 137 NEXTL LDA P3 ADVANCE POINTER TO NEXT EXTERNAL DEF
04172 0 55 0 00050 138 ADD WwD1 o
04173 0 35 0 00050 139 STA wD1

04174 0 76 0 04006 140 LDA PC CHECK FOR END OF RECORD

04175 O 54 0 07642 141 SuB P3

04176 O 38 0 04006 142 STA PC

04177 0 73 0 00160 143 SKG z

04200 O 01 O 04202 144 BRU $+42 YES

04201 O 01 O 04136 145 BRU LBBK N8. ACCESS NEXT DEF

04202 0 53 0 04004 146 SKN ANYIO IF ANYIO STILL NEG, RECORD NOT I/0
04203 O 01 0 04206 147 BRU STILL I/6

| $+3
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04204 0 01 O Q4214 148 BRL FINTC
04205 0 43 0 0005F% 149 READIC BRM READ
04206 0 523 0 040332 10 SKN BNETU D8 NO8T LBAD IF BNEIJO STILL NEGATIVE
04207 O 42 0 00123 181 BRM L3AD
04210 O 7€ 0 00902 122 LDA cw CHECK F3R END RECORD
04211 0 72 0 00152 183 SKA P2821
04212 0 01 O Q4126 124 BRU Lie
04213 O 01 0 04205 15 BRU READIO NGO
04214 O 76 0 04000 16 FINIG LDA SICT
04215 0 70 0 04021 157 SKM DEVICE+1 T
04216 0 01 O 084220 18 BRU $+2 CHECK FBR PAPER TAPE
04217 O 01 0 04224 159 BRU STEOM . 6R TYPEWRITER INPLT
04220 0O 70 0 04022 1€0 SKM DEVICE+2 P
04221 O 01 O 00053 1€1 BRL LAP+1}
04222 0 7€ 0 04256 1€2 LTDA RPT
04223 0 01 O 0422% 1€3 BRU $+2
04224 0 76 0 04257 te4 STEBM LDA RKE
04225 0 35 1 04254 1€5 STA *NWBIAS
04226 0O 61 0 04254 1€6 MIN NWBIAS
04227 0O 76 0 07774 1€7 LDA P2 DETERMINE CYCLE VYIME 8F MACHINE
04230 0 6600 100 1€8 RSH 64 FOR PAPER TAPE READ DELAY
04231 0 75 0 04261 1€9 LDB sLew
04232 0 73 0 00160 170 SKG 4
04233 0 75 0 04260 171 LDB FAST
04234 0O 36 1 04254 172 STB *NW3TAS
04235 0 C1 O 00053 173 BRLU LAP+1
04236 0 40 12006 174 CARDS CRT 0»1
04237 O 01 O QQO05E€ 175 BRLU READY
04240 O 20 0 QO0COOC 176 NOP
04241 O 02 0 03606 177 RCE 0s154
04242 0 O1 O 00121 178 BRU P1
04243 0 40 10410 179 TRT 0,C
04244 0O 40 2100C 160 S3RTwW
C4245 O 01 0O 00056 181 BRU READY
04246 0 02 0 03610 182 RTE 0,054
183 « BrU RECEV REMOVE ASTERISK F8R MAG TAPE LOGAD
04247 000C0O00S5 184 PS5 DATA s
04250 00177774 185 M4 DATA 00200000=4

04281 0C177731 186 LENGTH DATA 00200000-ENJ220+4PJP92]
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04252 77777777 187 NEG DATA -1
04253 "0 00 0 00233 188 NEWEND HLTY ENPO20-D
04254 0 00 0 00366 189 NWBIAS HLT ENDPOP
04255 O 00 0 00000 160 COMP93 HLT $9300
04256 0 02 0 02004 161 RPT RPT Os1,1
04257 0 02 0 02001 . 192 RKB RKEB Cs1s1l
042€0 00140000 163 FASTY DATA 00140000
042€1 00170000 164 SLBW DATA 00170000
04262 0 00 O 00161t 165 ORG9I HLT Z+1 .
04263 00043777 166 BIGADR DATA 040000*/89300+2047
042€4- 00004000 197 B12 DATA 2048
00001 168 AORG 1
000C1 O 01 0O 04030 166 BRU STRT
00002 2C0 CW RES 1
00003 2Cc1 DW1 RES 26
00035 2C2 TMP1) RES 1
00036 203 1WD RES 1
00037 2C4 RCTR RES 1
00040 2C5 CTR RES 1
00041 2C6 WDCT RES 1
00042 ' 2c7 CT RES 1
00043 208 L6C RES 1
00044 2C9 MLEC RES 1
00045 210 ALFA RES 1
00046 211 BETA RES 1
00047 212 CHAIN RES 1
00050 213 WL1 RES 1
00051 O 00 0 00366 214 BIAS HLT ENDPOP
00052 0 43 0 00055 215 LAP BRM READ
00053 0 43 0 00123 216 BRM LOAD o
00054 0 01 0 00052 217 BRU LAP
218 = READ ONE RECORD FROGM PAPER TAPE AND VERIFY
219 =
00055 0 00 0 osccoo 220 READ HLT ENTRY
221 « LDX M10, X0 REMBVE ASTERISK FROM MAG TAPE LOAD
222 = STX WD1.X0 REMOVE ASTERISK FROM MAG TAPE LOGAD
00o0os6 0 20 0 00000 223 READY NOP
00057 0 20 0O 00000 224 NBP
C00EO0 0 20 0O ocoooC 225 NBP
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00061
00062
000€3
00064
00065
00066
oooe7
00070
60071
00072
00073
00074
000785
00076
00077
00100
00101
00102
00103
00104
001053
00106
001C7
00110
00111
00112
00113
00114
00115
00116
00117
00120

OCO000000O00O0O0O0DO0CO0O0D0DO0ODOL0ODDODOODOODODODODOOOOOO

02 0O
32 0

02604
00002

40 21000

01 O
01 0
76 0
6€00
14
54
35
35
76
35
76
32
17
€0
61
53
01
32

COO0OO0O+OOODOOOO

00066
00111
ooceo2
017

0014¢
07774
00041
00042
07773
0777¢%
00002
07775
07775
00041
07775
00041
00077
00035

40 21000

01 0

00105

40 20010

01 0
35 0
6600
17
75
70
01
51

[ e o B v B o)

00121
00035
014

00035
n7772
00041
00111
00055

226
227
228
229
220
231
232
233
234
235
236
227
228
229
240
241
242
243
244
245
246
247
248
249
280
281
22
283
254
255
256

-2%7

28
259
2€0
2€1
2€2
2€3
2€4

RPT

UIM

. -BRTW

BRU
L—=~BRU
LDA

RSH

ETR

Sug

STA

STA

LDA

STA

LDA

READ3I WIM
EBR

SKR

MIN

SKN

BRU

WIM
BRTW

BRU

BETW

BERRBR BRU
STA

RSH

EGR

LDE

SKM

BRU

BRR
*REINSTATE
*RECOBV TRT
* BRTW
BRU
SRR

* * * %

BRU

BRTW

05154
cwu READ RECOBRD CONTRSOL wOFD

$+2

BERROR

Cu

15

Pé&3

P2

woCcT STORE WORD COBUNT LESS 2
cT

LDW1

WDAD

cw
*WDAD READ ONE WORD
*WDAD ACCUMULATE CHECKSLM
woceT

WDAD

WwDCT

READ3

THMP1 EXHAUST RECOGRD

§=2

P1
TMP
12
TMP1
97777
WDCT
BERROR
READ
FOLLBWING CODE FOR MAs TAPE LOAD
0.0
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2€5 = LDX WD1,X0
266 * BRX READ+1, X0

00121 O 00 O 00001 2€7 P1 HLT 1 *STOP*AW SBUFFER ERROR

00122 0 01 0 00056 2€3 BRU READ+1 REREAD )
269 *M1Q DATA 00200000~10 REMOVE ASTERISK FOR MAG TAPE
270 * PRSBCESS VERIFIED RECBRDS

00123 0 00 0O 00000 271 LSAD HLT ENTRY

00124 0 76 0 07773 272 LDA LDW1

00125 0 35 0 00050 273 STA WDt

00126 O 76 0 00002 274 LDA cu

00127 0 72 0 00152 275 SKA P2R21

00130 0 01 O 00134 276 BRU END

00131 0 72 0 00151 277 SKA P1E21

00132 0 01 O 07661 278 BRU EXT

00133 0 01 0 07571 279 LTO BRU DATA USED AS CONSTANT

00134 0 76 0 00042 280 END LDA cT

00135 0 72 0 00153 281 SKA N1 TRANSFER ADDRESS

00136 O 01 O 07747 282 BRU NBPS YES

00137 O 76 0 NOOO3 283 LDA DW1 NG

00140 0 72 0 00147 284 SKA P1E15

00141 0O 55 0 00051 285 ADL BIAS

00142 0 14 0 00155 286 ETR MADR

00143 0 35 0 00043 287 STA LoC MAX LOCATION+1, CLRRENT PROGRAM

00144 0 35 0 00051 288 STA BIAS

00145 O 51 0 00123 289 BRR LBAD

00146 00000077 260 P63 DATA 077

00147 00100000 2¢1 P1815 DATA 0100000

00150 02000000 262 P28B18 DATA 02000000

00151 10000000 263 P1B21 DATA 010000000

00152 20000000 264 P2821 DATA 020000000

00183 77777777 265 N1 DATA 077777777

00037777 266 ADDR EQU 1%/(14+S9300) =1

00154 267 HIGH RES 1 MUST BE AT ASME L8C(0154) AS FOR ASSM

00155 00037777 268 MADR DATA ADCR

00156 77740000 269 MRDA DATA -1~-=ADDR

00187 00177775 3c0 TL DATA 00200000~3

00160 00000000 3cL 2 DATA 0

00161 40000000 3c2 RO DATA 040000000

00162 77777777 3C3 M1 DATA

-1
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00163 77777751 : 3C4 M223 DATA -23
3C5 MMB 8PLC 06000000
001¢4 ICH POPGLIO RES N
C01e4 G 0Ot 0 00200 3c7 BRU CAR
00165 O 0t C NO202 3C8 BRU CHA
001656 0 01 0 00320 3C3S BRLU CAX
00167 O Ot 0 00315 310 BRU CXA
00170 0 C1 0 00323 311 BRU cBX
00171 0O C1 C 0032% 312 BRU CNA
00172 0 0t 0O 00342 313 BRU SKF
00173 O 01 O C0351 314 BRU SKR
00174 0 01 0 002n4 315 BRL MJL
00175 0 01 0 np22% 316 ERU Llv
60176 O 01 0 €©0337 317 BRU ADM
00177 © C1 O 00330 318 BRU XMA
00200 C 3% 0 nc361t 319 CASB STA T
00201 O C1 € ©O0347 320 BRU SKE1
002L2 0 36 0 00361 321 CEA STB T
002C3 0 01 0 nQ316 3z2 BRU CXAl
00204 0 7% 0 00160 3z3 MuL LDz= l
00208 0 43 0 00257 324 BRRM SIEGN
00206 0O 46 20005 325 ABC
00207 0O 6€20 001! 326 MUL1 RCY 1
00210 ©C 3T 0 00353 327 STA T+2
00211 O 6720 001 3z8 LCY 1
00212 0 52 0 00363 329 SKN - T+2
00213 O C1 0 0021° 330 BRL $+2
00214 0 55 0 00362 321 ACLC T+1
00215 0© 6600 001 322 RSH 1
00216 O 14 0 00357 333 ETR RSL 4
00217 0 41 0 00207 324 BRX MUL 1
0022n 0 53 0 00360 - 3325 SKN S
0221 ©O 01 O 00222 336 RRU MJL2
00222 0 42 0 00300 327 BrM DPN
00223 O 71 0 00361 328 mMuL?2 LDX 1
00224 0 51 0 00O0O0C 339 RRP N
00225 0 43 0 00257 340 DIV BrM SIEGN
00226 0 73 0 00362 341 SKG T+1
00227 0 01 O N0231 342 BrU §+2
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00230 4 51 0 00230 343 BRR $,4
00231 0 6720 001 344 DIV2 LCY 1
00232 O 54 0 003€2 345 SUE T+1
00233 0 17 0 00161 346 EOR BO
00234 O 72 0 00161 347 SKA B8O
00235 O 01 0O 00240 348 BRU DIvi
00236 0 17 0 00té1 349 EGR BO
00237 O 55 0 00362 30 ADL T+1
00240 0 41 0 00231 381 DIVy BRX DIv2
00241 O 6720 001 32 LCY 1
00242 0 356 0 00362 383 STB T+1
00243 0 14 0 00357 3%4 ETR RSLA4
00244 0 6600 031 385 RSH 25
00245 0 76 0 00362 3E6 LDA T+1
002486 0 S3 0 00360 IE7 SKN S
00247 0O 01 0O 00223 388 BRU MUL2
00250 O 17 0O 00162 359 EGR M1
00251 O 54 0 00162 3€0 SUB M1
00252 0O 46 00014 3€1t XARB

00253 0 17 0O 00162 J€2 EOGR M1
002%4 0 54 0 00162 363 SUB M1
0028% 0O 46 00014 3€4 XAB

00256 O 01 O 00223 3€5 BRU MUL2
00257 0O 00 O 00000 3€6 SIGN HLT 0
00260 0 35 0 00363 3€7 STA T+2
062€1 O 17 1 00000 3€8 EGR *0
00262 0 35 0 00360 3€9 STA S
00263 O 17 0 00363 370 EOR T+2
00264 0 53 1 00000 371 SKN *0
002€5 0 01 0O 00270 372 BRU SIGN1
002e66 O 17 0O 00162 373 EGR M1
002€7 0 54 0 00162 374 SUB M1
00270 G 35 0 00362 375 SIGNL STA T+1
Nn0271 0 76 0 00363 376 LDA T+2
00272 0 53 0 00363 377 SKN T+2
00273 O 01 0 00275 378 BRU SIGN2
00274 0 43 0 00300 379 BRM DPN
00275 0 37 0 00361 380 SIGN2 STX T
00276 0 71 0 00163 321 LDX M23



827

”

Page 14 of 20 LISTING Catalog No. 012012
00277 O 51 0 00257 82 8RR SIGN
00300 ©0 00 0 0000OC 383 DPN HLT 0
00301 O 46 00014 384 XAB

00302 0 17 0 00162 38s EGR 1
00303 0 54 0 00162 386 Sus M1
00304 O 35 C 00364 387 STA T+3
00305 0 36 0 0036% 388 STRB T+4
003C6 O 46 20005 389 ABC

00307 O 76 0 00162 360 LDA M1
00310 O 72 0 00364 361 SKA T+3
00311 O O1 O 00313 3g2 BRU DPN1
00312 0 76 O 00160 363 LDA z
00313 0 54 0 00365 364 DPN1 SUE ) +4
00314 0 S5t 0O 00300 3¢5 BRR DPN
00315 0 37 0 0036! 366 CXA STX T
00316 O 76 0 00361 367 CXA1 LDA T
00317 O 51 O 00000 368 BRR 0
00320 O 35 0 00361 3¢9 CAX STA T
00321 0 71 0 00361 4C0 CAX1 LDX T
00322 0 51 0 ooCo0o AC1t BRR 0
00323 0 36 0 00361 4Cc2 CeX STB T
00324 0 01 0 00321 4C3 BRU CAX1
00325 0 17 0 00162 4C4 CNA ESR M1
00326 O 54 0 00162 4C5 SUE M1
00327 O 51 0 00000 4C6 BRR 0
00330 0 35 0 00362 4C7 XMA STA T+1
00331 0 76 1 00000 4C8 LDA *0
00332 0 35 0 00361 4Cc9 STA T
00333 0 76 0 00362 410 LDA T+1
00334 0 3% 1 00000 411 XMA1Q STA *0
00335 0 76 0 00361 412 LDA T
00336 0 51 0 00000 -413 ERR 0
00337 O 35 0 00361 414 ADM STA T
00340 O 55 1 00000 415 ADL *0
00341 0 01 0 00334 416 BRU XMA1
00342 0O 3€ 0O 00361 417 SKE STB T
00343 O 75 0 00162 418 LDR M1
00344 0 70 1 00000 419 SKM *0
00345 0O 01 0 00347 420 BRU $+2
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00346 0 €1 0 00000 421 MIN 0

00347 0O 75 0 00361 422 SKEI LDB ¥

00350 0 =1t 0 00000 423 BRR ]

00351 0O 60 1 00000 424 SKR MMB *0

003%2 0 20 0 00000 425 NOP 0

00353 0 S3 1 00000 426 SKN *0

003%4 0 51 0 o000Cr 427 BRR 0

003ts 0 &1 0 o0o000C 428 MIN Q

00356 0 St 0 00000 429 BRR 0

003%87 37777777 420 RSL4 DATA Q37777777

003¢0 431 S RES 1

003€e1 432 7T RES 8

00U3€Eb 433 ENDPOGP RES 0

003¢€6 434 POPQ20 RES Q
oooo0o0202 425 D EQU POPG20~PBP910

00365 0 01 0O 00200 436 BRU CARQ20-D

003¢7? O 01 0 00202 437 BRU CBAG20~D

00370 0 01 0 00204 433 BRU CAX920=D

00271 O 01 O 0020¢ 429 BRU CXA920=-D

00372 O 01 0 00210 440 BRU CB8Xx920-D

00373 0 01 0 00212 441 BRU CNAG20=-D

00374 0 01 O 00214 442 BRU SKE920-D

00375 0 01 0 00220 443 BRU SKR920=D

00376 0 01 0 00223 444 BRU MULS20-D

00377 0 01 0 0022% 445 BRU DIve20-D

00400 O 01 0O 00227 44¢ BRU ADM320~D

004C1 0O 01 O 00231 447 BRU XMAG20=D

00402 O 4€ 0 00004 448 CABGZ20 CAB

00403 O St 0 ©000OC 449 BRR 0

004C4 0 46 0 00010 450 CBAG2(0 CBA

004C5 O St 0 00000 451 BRR 0

004C6 0 46 0 00400 452 CAX920 CAX

0o4c? 0O 51 0 00000 453 BRR 0

00410 O 46 0 00200 454 CXAG20 CXA

00411 0 51 0 00000 485 BRR 0

00412 0 46 0 00020 456 CEX920 CBX

00413 0 St 0 00000 457 8RR 0

00414 0 46 0 01000 453 CNAG20 CNA

00415 0 51 0 Qo000 459 BRR 0
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Cc0416 O 50 1 0000OC 4€0 SKE920 SKE *0
00417 O 51 0 00000 4€1 BRR 0
00420 O 61 0 00000 4€2 SKIP2 MIN 0
00421 0O 51 0 00000 4€3 BRR 0
00422 0 60 1 00000 4€4 SKRQ20 SKR *0
00423 O 51 0 00000 4€5 BRR 0
00424 0O 01 0 00216 4€06 BRU SK1P2=-D
00425 0 64 1 00000 4€7 MUL920 MUL *0
00426 0 51 0 00000 4¢€8 BRR 0
00427 0 65 1 00000 4€9 DIVo20 DIV *0
00430 O 51 0 00000 470 BRR 0
00431 0 63 1 00000 471 ADMG20 ADM *0
00422 0 S1 0 00000 472 BRR 0
00433 O 62 1 00000 473 XMAG20 XMA *Q
00434 O 51 0 00000 474 BRR 0
00435 475 ENDG20 RES 0
07567 476 RORG 07567
07566 477 ROBRG 07566
478 F FBRM 3s€515
07566 71606060 479 TEXT 8,7
07567 60606060
07570 4 00 00160 480 F 4505172
07571 481 T0O RES 0
482 = PRBCESS DATA RECOBRD
07571 0 71 0O 00042 483 DATA LDX CT,X0
07572 0 46 30003 484 CLR
07573 0 76 0 00003 485 LODA DW1
07574 0 72 0 00150 486 SKA P2B18
07575 2 75 0 00003 487 LDB DW1,.X2
07576 0 72 0 00150 488 SKA P2B18
07577 © 60 0 00042 489 SKR cT SUBTRACT RELGCATIGN WARD
07600 © 72 0 00147 -490 SKA P1B15
07601 0 55 0 00051 461 ADL BIAS
07602 0 14 0 0015°% 46?2 ETR MADR
07603 O 35 0 00043 463 STA LecC STORE MODIFIED LGAD ANDRESS
4G4 * PRBCESS DATA WERDS
07604 0 60 0 00042 465 SKR cT (CT) = NOB,., DATA WEBRDS =~ 1
07605 0 76 0 07776 496 LDA LDW?2
07606 0 35 0 00036 4¢7 STA WD INDIRECT ADDRESS 3F (ST DATA WBRD
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4G8 =

076C7 O 7€ 1 00036 4639 LLDA LDA * WD (A) = CURRENT DATA uWORD

07610 0 36 0 00045 5C0 STE ALFA

07611 0 53 0 00045 5C1 SKN ALFA

07612 0 01 0 07614 5C2 BRU $+2

07613 0 55 0 00051 5C3 ADL BIAS

07614 0 35 | 00043 5C4 STA *L.BC

07615 0 61 0 00043 5C5 MIN L9C INCREMENT LOAD ADLRESS

07616 0 61 0 00036 5Ceé MIN WD INCREMENT DATA WOGRD ADDRESS

07617 0O 60 0 00042 5C7 SKR cT

07620° 0 6700 001 5C8 LSh 1

07621 0 53 0 00042 5C9 SKN cT

07622 0 01 0 07607 510 BRU LLDA
511 «

07623 0 76 0 00044 512 LDA MLEC .

07624 0 73 0 00043 513 SKG Lec

07625 0 76 0 00043 514 LDA LecC

07626 0 35 0 00044 515 STA mMLeC STORE CURRENT MAXIMUM LOAD ADDRESS +1

07627 0 51 0 00123 516 BRR LOAD EXIT ’
517 =
518 * ROUTINES FOGR PROCESSING EXTERNAL REFS AND DPEFS =
519 = (RECGRD TYPE 1)
520 ~» MATCHING TA3LE ENTRY WAA A DEF

07630 0 76 0 00045 521 SRCH2 LDA ALFA e

07631 0 41 0 07632 522 SRCH3 BRX $+1,X0

07632 0 41 0 07677 523 BRX SRCH1.,X0

07633 0 76 0 00157 524 NSRT LDA TL

07634 0 54 0 07642 525 SuUB P3

07635 0 35 0 00157 526 STA TL

N7636 0 71 0 00157 527 LDX TLs X0 o

07637 0O 55 0 00133 528 ADD LTO

07640 0 14 0 00155 529 ETR MADR

07641 0 73 0 00044 520 SKG MLOC

07642 00000003 5231 P3 DATA 3

£7643 0 76 0 00045 522 LDA ALFA

07644 2 35 0 07571 533 STA 70, X2

07645 0 75 0 00046 524 LDB BETA

07646 2 36 0 07572 535 STE TO+1,X2

07647 0 76 0 00043 526 LDA LocC
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07650 2 3% Q0 07573 537 STA TO+2,X2
07651 0 76 0 07642 538 NEXTI LDA P3
07652 0 55 0 00050 539 ADD wD1
07653 0 35 0 000%0 540 STA WDt
07654 0 76 0 00042 541 LDA CcT
07655 0 54 0 07642 542 SUB P3
076S€¢ 0 35 0 00042 543 STA cT REDUCE WOBRD COUNT
07657 0 73 0 00160 544 SKG ¥4 SKIP IF AT LEAST 3 MORE WBRDS
07660 O 51 0 00123 545 BRR LOAD EXIT
546 «*
547 = PRECESS NEXT ITEM, HEREAFTER CALLED *C-*
07661 0 71 0 00050 548 EXT LDX WD1,X0 (X0) = L6C. OF 1ST WOGRL BF LABEL
07662 2 76 0 00002 549 LDA 29 X2 (8) = CHAIN WOGRD B8R VALUE WBRD
07663 0 72 0 00147 580 SKaA P1B15
07664 O 55 0 00051 51 ADD BIAS
07665 0 35 0 00043 582 STA LacC
07666 2 76 0 00000 583 LDA 0sX2
07667 0 72 0 00162 5c4 SKA M1 TEST FOBR SPECIAL I/6 IDENTIFIER
07670 O 01 O 07672 5€5 BRU $+2 NO
07671 0 01 0O 07651 556 BRU NEXTI YES. IGNBRE
07672 2 75 0 00001 587 LDE 1,X2 {AB) = 8 CHAR LABEL 3F C
568 =
5€9 « PROCESS EXTERNAL L[EF G8R REF
07673 0 71 O 00157 S€0 LDX TL,XO SEARCH SYMBOL TABLE
07€74 0 35 0 00045 S€1l STA ALFA
07675 0 36 0 00046 5€2 STB BETA
07676 0 75 0 00153 S€3 LDB N1
07677 2 70 0 07571 5€4 SRCH1 SKM T0,X2
07700 O 41 0 07631 5€5 BRX SRCH3» X0 NG MATCH
07701 O 76 0 00046 5€6 LDA BETA TENTATIVE MATHC
07702 2 70 0 07572 5€7 SKM TO+1, X2
07703 0 41 0 07630 " 5€8 BRX SRCH2, X0
07704 O 76 0 00043 5€9 LDA LecC
07705 2 53 0 07573 879 SKN T9+42,X2
07706 O 01 O Q7710 571 BRU §+2
07707 0 01 0 07715 572 BRU 1XDR X IS A DEF
07710 0O 53 0 NCO43 573 SKN Larc
07711 0O 01 0 07731 74 BRU TXRR C IS A REF
07712 2 75 0 075872 575 LDE 10424 X2
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07713 0 46 00014 576 XAB
07714 2 36 0 07573 577 STB 1842, X2
07715 0 14 0 00155 573 TXDR  ETR MADR
07716 0 35 0 00047 579 TXRD1 STA CHAIN ADDR 3F A REF
07717 0 76 1 00047 580 LDA *CHAIN
07720 2 17 0 07573 581 EGR T842, X2
07721 O 14 0 00156 582 ETR MRDA
07722 2 17 0 07573 583 EBR TO+2,X2
07723 0 75 1 00047 S84 LD5 *CHAIN
07724 0 46 00014 585 XAB
07725 0 36 1 00047 586 STB *CHAIN
07726 0 72 0 00155 587 SK A MADR
07727 0 01 0 07715 588 BRU TXDR
07730 0 01 0 07651 589 BRU NEXTI EXIT 1
560 * X AND C ARE BBTH REFS - o
07731 O 14 0 00155 561 TXRR  ETR MADR ADDRESS 6F 1ST REF IN NEW CHAIN
07732 0 35 0 00047 592 TXRR1 STA CHAIN
07733 0 76 1 00047 593 LDA *CHAIN B
07734 0 14 0 00155 5¢4 ETR MADR
07735 0 72 0 00155 5¢5 SK A MADR
07736 0 01 0 07732 566 BRU TXRR1
07737 0 76 0 00043 567 LDA Lec NEW 1ST LINK
07740 2 75 0 07573 598 LDB T842,X2
07741 O 46 00014 569 XAB
07742 2 36 0 07573 600 ST8 T842,X2
07743 0O 14 O 00155 6C1 ETR MADR REMBVE REF FLAG FROM 6LD 1ST LINK
07744 0 55 1 00047 6C2 ADD *CHAIN
07745 0 35 1 00047 6C3 STA *CHAIN
07746 0 01 0 07651 6C4 BRU NEXTI EXIT 3
07747 0 20 0 00000 6C5 NBPS  NOP
07750 0 75 0 07747 6C6 LDB NBPS
07751 0 71 0 00157 6C7 LDX TL, X0 BE T8 1/6 ROBUTINES
07752 2 77 0 00002 6C8 EAX 2.X2
07753 2 53 0 07571 609 POINT  SKN T8, X2
07754 0 01 0 07757 610 BRU §+3 REF
07755 0 41 0 07752 611 ADV BRX NBPS+3,X0 DEF ,
07756 0 01 O 00004 612 BRU CW+2 FINISHED. BRANCH T8 START
07757 O 76 0 07753 613 LDA POINT
07760 0 35 0 00045 614 STA ALF A
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07761 0 35 0 00046 615 STEP STA » BETA N9P REF CHAIN
07762 0 76 {1 00046 616 LDA *BETA
07763 0 14 0 00155 617 ETR MADR
07764 0 35 0 00045 618 STA ALFA
07765 0 36 1 00046 619 STB *BETA
07766 0 76 0 00045 620 LDA ALFA
07767 0 72 0 00155 €21 SKA MADR CHECK FOR END OF CHAIN
07770 0 01 0 07761 622 BRU STEP NG
07771 0 01 O 07755 623 BRU ADV YES
07772 00007777 €24 57777 DATA 07777
07773 O 00 0 00003 625 LDW1 HLT DW1
07774 00000002 626 P2 DATA 2
07775 0 00 0 o0oo003 627 WLAD HLT DW1
07776 0 00 0 00004 628 LDW2 HLT DW1+1
00004030 629 END STRT



S‘DIS SCIENTIFIC DATA SYSTEMS

SDS PROGRAM LIBRARY
PROGRAM DESCRIPTION

Catalog No. 020024

900 Series SYMBOL Paper Tape Reader or Typewriter

Any SDS 900 series computer with Papetr Tape Reader

To read one symbolic input record from the paper tape

Page 1 of 2
IDENTIFICATION:
Symbolic Input Subroutine - PSI, TSI
AUTHOR: SDS
ACCEPTED: January 7, 1965
COMPUTER
CONFIGURATION:
(Typewriter).
PURPOSE:
reader (typewriter).
PROGRAMMED
OFERATORS: None
STORAGE: 0101 locations including constants
TIMING: N/A
USE:

The subroutine is selectively loaded by the SYMBOL Loader
under operator control.

The subroutine has two entry points:

INPUT Read one BCD symbolic input record
into the area beginning at CBFE,

ENDSI End of symbolic input action subroutine.
The computer halts to facilitate the
reloading of paper tape.

Buffer and unit independence is an easily modified assembly
parameter,

Because of the similarity of paper tape and typewriter
input, the same subroutine is used in both cases. The
determination of the appropriate device EOM (RPT or RKB)




Page 2 of 2 Catalog No, 020024

USE: (Cont) is made by the SYMBOL Loader and cddw{eyed to the input
subroutine together with an appropriate delay constant
(for delay between reading symbolic inplit records).

RECOVERY: Upon detection of a buffer error, the subroutine will halt
in relative location 032, In order to corntinue, one can
branch to relative location 025 (P-6); to reread the record,
one must reposition the paper tape and branch to relative
location 3 (P-030).
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S‘D|s SCIENTIFIC DATA SYSTEMS

Page 1 of 1

IDENTIFICATION:

AUTHOR:

ACCEPTED:

COMPUTER

CONFIGURATION:

PURPOSE:

PROGRAMMED

OPERATORS:

STORAGE:

TIMING:

USE:

RECOVERY:

SDS PROGRAM LIBRARY
PROGRAM DESCRIPTION

Catalog No. 030009

900 Series SYMBOL Card Reader Symbolic Input
Subroutine - CSI

SDS

January 7, 1965

Any SDS 900 series computer with card reader

To read one BCD symbolic input record from the card
reader,

None

020 locations including constants
N/A

The subroutine is selectively loaded by the SYMBOL Loader
under operator control.

The subroutine has two entry points:

INPUT Read one BCD symbolic input record
: into the area beginning at CBFE.

ENDSI End of symbolic input action subroutine,
' For card input, this is effectively a NOP.

Buffer and unit dependence is an easily modified assembly
parameter,

The subroutine will halt upon either a feed error or a
validity check error. In the former case, the offending
card is in the hopper; in the latter it is in the stacker.
Clearing the halt will cause the misread to be ignored and
another card to be read.




AMETASYM SI.El-LO,EU,B0.

00000
C0000000
€0000000
€0000002
€C0000000
C0000001
00000
00000 C ‘00 O 00000
N 00001 C 40 12006
00002 C 01 O 0000t
00003 C 02 O 02606
00004 C 71 0 00017
* 00005 ¢ 32 0 00000
00006 C 40 21000
.. 00007 C 41 0 00005
¥ 00010 € 40 20010
N goo1t € 01 0O 00013
00012 C 51 0 00000
00013 C 00 O 00000
00014 C 01 O 00001

00015 € 00 O 00000
00016 C 51 0 00015

00017 C€0177754
00005

OCOENOOOUDBWN=-

*
$CS1
$9300
X0

X2

CH

u

S INPUT
CARD
CKSK

CWimM

CSKSE

*
*

$ENDSI

CBFE

aC
RES
EQU
EQu
EQU
EQU
EQU
RES
PZE
CRTY
BRU
RCD
LDX
WinM
BRTW
BRX
BETW
BRU
BRR
HLT
B8RU

PZE
BRR
END

0

Q

$9300
2-89300
0

1

0

0

CHsU
CKSK
CHsUs 4
=00200000=-20, X0
CBFE, X2

CWIMsXO

CSKSE
CARD

CKSK

ENDSI

((CBFE,2)3=(W)

EXIT*w
HALT B8N MIS-READ

1Jo 1 a8edg

DN1L§11

6000€0 'ON Boreidd




SCIENTIFIC DATA SYSTEMS

SDS PROGRAM LIBRARY
PROGRAM DESCRIPTION

Page 1 of 2 Catalog No. 040007
IDENTIFICATION: 900 Series SYMBOL Magnetic Tape Symbolic Input
Subroutine - MSI
AUTHOR: SDS
ACCEPTED: January 7, 1965
COMPUTER
CONFIGURATION: Any SDS 900 series computer with Magnetic Tape Unit,
PURPOSE: To read one BCD symbolic input record from magnetic
tape unit 1.
PROGRAMMED
OPERATORS: None
STORAGE: 061 locations including constants
TIMING: N/A
USE: The subroutine is selectively loaded by the SYMBOL
Loader under operator control.
The subroutine has two entry points:
INPUT Read one BCD symbolic input record
into the area beginning at CBFE.
ENDSI End of symbolic input action subroutine.
The magnetic tape unit is backspaced by
the number of input records.
Buffer and unit dependence is an easily modified
assembly parameter,
RECOVERY: Input records are required to be card images (20 words).

A premature termination is treated as equivalent to an
end-of-file. One end-of-file mark is allowed to separate
input files on a tape reel, and is ignored by the assembler

3-8



Page 2 of 2

Catalog No, 040007

RECOVERY:
(Cont)

at the beginning of the first pass. An additional end-of-

file or one occurring after the first symbolic line but

before the END line will cause a halt in relative location 050.
Clearing the halt will cause a branch to location 1 which
reinitiates the assembly process.

In the case of tape read errors, ten recovery attempts
are made after which a halt will occur in relative
location 021. Clearing the halt will cause the record
to be accepted.
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SCIENTIFIC DATA SYSTEMS

SDS PROGRAM LIBRARY
PROGRAM DESCRIPTION

Page 1 of 1 Catalog No. 020025

IDENTIFICATION: 900 Series SYMBOL Paper Tape Punch Binary Output
Subroutine - PBO

AUTHOR: SDS

ACCEPTED: January 5, 1965

COMPUTER

CONFIGURATION: Any SDS 900 series computer with Paper Tape Punch

PURPOSE: To output on the paper tape punch one binary output
record.

PROGRAMMED

OPERATORS: None

STORAGE: 027 locations including constants

TIMING: N/A

USE: The subroutine is selectively loaded by the SYMBOL

L.oader under operator control.

The subroutine has two entry points:

WRITR Punch the record whose origin is CW and
whose length is specified in DWC
WEOF Feed blank tape (approximately 48 frames)

Buffer and unit dependence is an easily modified assembly
parameter.
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AMETASYM SI,EisLO-E0,80.

00000
C0000000
C0000000
0000002
0000000
0000001
00000 C 00 O 00000
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8 00015 € 00 0 00000
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SDS

SCIENTIFIC DATA SYSTEMS

SDS PROGRAM LIBRARY
PROGRAM DESCRIPTION

Page 1 of 1 Catalog No. 030008

IDENTIFICATION: 900 Series SYMBOL Card Punch Binary Output Subroutine -
CBO

AUTHOR: SDS

ACCEPTED: January 5, 1965

COMPUTER

CONFIGURATION: Any SDS 900 series computer with Card Punch (Buffered or
Unbuffered) and Binary Coupler

PURPOSE: To output on the card punch one binary output record.

PROGRAMMED

OPERATORS: None

STORAGE: 052 locations including constants

TIMING: N/A

USE: The subroutine is selectively loaded by the SYMBOL Loader

under operator control.

The subroutine has two entry points:

WRITR Punch the record whose origin is CW and
whose length is specified in DWC.
WEOF Feed two blank cards.

Buffer and unit dependence is an easily modified assembly
parameter.
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AMETASYM SI1,EIl.LO,E0,B0.
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*
$CBO
$9300
X0

X2

CH

U
$WRITR

PETEL1

PETELZ2

PETEC
PETEA
PETEO

AXC
RES
EQU
EQU
EQU
EQU
EQU
PZE
LDA
CPT
BRU
PBT
CLR
STA
BRTW
BRU
PCB
LDA
STA
LDX
LDB
LDA
SKA
STB
MIw
MIN
suB
BRX
TOP
MIN
SKN
BRR
BRU

RES
KRES
PZE

0

0
$9300
2-89300
V]

1

0
==~12
CH,U
$-1
CHsU

PETEC

$-1
CHsUs4
PETECW
PETEA

=00200000-40,X0

PETEQ
BwC

=040000000

PETEA
*PETEA
PETEA
=1

PETEL2, X0

CH
PETEC
PETEC
WRITR
PETEL1

1
1
=0

ENTRY
LOAD REPEAT COUNT

BUFFEREDs SET REPEAT COUNT T8 O
SAVE REPEAT COUNT
WAIT FGR BUFFER T8 BE READY

INIALIZE BUFFER ADDRESS

A = RECOGRD SIZE -~ 1

1S A NEGATIVE

YES, SET ADDRESS = ADDRESS OF 0
GUTPUT WORD

INCREMENT ADUDRESS

DECREMENT COUNT

INCREMENT REPEAT COUNT

IS ALL TRANSMISION COMPLETE
YESs, EXIT

NO, LOOP AGAIN

SAVE LOCATION FOR REPEAT COUNT
SAVE LOBCATION FOR ADDRESS
ADDRESS OF A ZERO CONSTANT

2 3o 1 23ed
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91-€

00035
00036
00037
00040
00041
00042
00043

00044
00045

00046

00047
00050
00051
00040
00035

00
00
76
335
43
a3
51

aNeoNaNeNeNeNe

OO0OO0O0O0O0O0O

Goooo
ccooo
00051
00016
00000
00000
too3e

77777764
Co177730
40000000
€0000001
€0000000
77777777

38 PETECW PZE

39 SWEOF

40
41
42
43
44
45

DWC
Cu

FZE
LDA
STA
BRM
BRM
BRR
END

cu

==
uwe
WRITR
WRITR
WEBF
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SCIENTIFIC DATA SYSTEMS

SDS PROGRAM LIBRARY
PROGRAM DESCRIPTION

Page 1 of 1 Catalog No, 020023

IDENTIFICATION: 900 Series SYMBOL Typewriter Listing Subroutine - TLO

AUTHOR: SDS

ACCEPTED: January 5, 1965

COMPUTER

CONFIGURATION: Any SDS 900 series computer with typewriter

PURPOSE: To output on the typewriter one line of the SYMBOL
output listing

PROGRAMMED

OPERATORS: None

STORAGE: 0154 locations including constants

TIMING: N/A

USE: The subroutine is selectively loaded by the SYMBOL

Loader under operator control.
The subroutine has two entry points:

PRNT Type the line whose origin is LBUF and
whose length is specified in EDCT. If the
line exceeds 80 characters, the subroutine
types the remainder on the succeeding line,
preceded by a carriage return and tab.

HOME Skip to top of page. This subroutine is

entered by PRNT when the line count exceeds

50 and by the assembler upon encountering a

PAGE directive. '

Buffer and unit dependence is an easily modified assembly
parameter.

3-17



AMETASYM SI,EI-LO,E0,80.

00000

0000000

£0000000

C000V0002

£0000000

C0000001
00000° € 00 O 00000
00001 C 76 0 00136
00002 C 75 0 00137
*+ 00003 C 60 0 00000
*~ 00004 C 71 0 00003
* 00005 C 53 0 00004
* 00006 z 70 O U00OO
| 00007 C 01 O 00011
¥ 00010 € 01 0 00003
& 00011 C 43 0 00107
00012 C 76 0 00137
* 00013 C 54 0 00005
« 00014 C 35 0 00013
00015 C 73 0 00140
00016 C 76 0 00140
00017 C 35 0 00133
00020 C 76 O 00134
00021 C 43 0 0G00SO
*+ 00022 C 76 0 00014
00023 C 35 0 00133
*+ 00024 C 53 0 00022
00025 C 01 0 00035
00026 C 61 0 00131
00027 C 76 0 00141
00030 C 43 0 00077
00031 C 76 0 00142
00032 C 43 0 00077
00033 C 76 O 00135

CEONOCOUDBGN

*

$1LO
$9300
X0

X2

CH
MMO
$PRNT

TYP

TYPLL

* TYPE
TYP2

axXXT

RES 0

EQu 0

£EQU 59300

Euu 2=859300

EQU 0

EQU 1

6PD 06000000

PZE 0

LDA =060606060

LDB ==1

MMO ECCT

LDX EDCT» X0

SKN £DcT

SKM LBUF » X2

BRU FYPLL

BRU TYP

BRM LNCT INCREMENT AND TEST LINE COUNT
LDA ==1

sSub EDCT

STA EDCT

SKG ==20

LDA ==20

STA TTMP

LDA LLBUF

BRM TYPE

LDA EDCT

STA TTMP

SKN EDCT

BRU PRN2

LAST N=75 CHARACTERS ON NEXT LINE
MIN CTR INCREMENT LINE COUNTER
LDA =052000000

BRM iYcc TYPE CARRIAGE RETURN
LDA =072000000

BRM tYCcC 1YPE TAR

LDA  LTBFE

¥ 3o 1 °8ed
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o1-¢

00034
00035
00036
00037
00040
00041
00042
00043
00044
00045

00046

oopo47

00050
00051
00052

.0005%53

00054
00055
00056
00057
00060
00061
00062
00063
00064
00065
00066
00067
00070
00071
00072
00073
00074
00075
ooo76

00077

OO0 OOnNO O N

O

43
71
76
35
41
77
37
76
35
76
43
51

00
35
76
75
54
72
55
55

662

72
01
36
02
12
02
40
o1
61
61
61
53
51
01

00

00050
00143
00136
00000
00037
0cooe
Gocoo
00144
00024
00141
00077
00000

OCO0OO0OO0OO0O0O0OO0O0OO0OOO

00000
00042
00051
00145
00146
00145
00147
00150
006
00151
0c054
00132
02641
00132
14000
21000
00067
00052
00044
00133
00133
0coso
00052

OO0 O0O0CO0OCO0OO0O0ODO0OO=-0O0

[sNeleololoNoNe

o

00000

38

39 PRN2
40

41

42

43

44

45

46

47

48

49

50 =

51 = TYPE
52 TYPE

53

54 TMIwW
55

56 TMiuWl
57

58

59

60

61

62

63

64

65

66

67 TBRT
68

69

70

71

72

73

74

75 = TYFE
76 TyCC

BRM
LDX
LDA
STA
BRX
EAX
STX
LDA
STA
LDA
BRM
BRR

[YPE
=00200000-85 X0
= 4
CBUF » X2
$-15X0
LBUF » X0
EDWs X0

=8

EDCT
=052000000
TYCC

PRNT

N CHARACTERS

PZE
STA
LDA
LDB
Sus
SKA
ADD
ADD
RCY
SKA
BRU
ST8
TYP
MIW
18P
BRTW
BRU
MIN
MIN
MIN
SKN
BRR
BRU

EDW
*EDW

=077

=060

=077

=046

=012

6
=077777700
TMIWL

TMP

CHsUs4 - -
TMP

CH

[BRT
EDW

cDCT
1THP
TTMP
I YPE
TMIW

CONTROL CHARACIER

PZE

IYFE LAST N=75 CHARS 6F LINE

ENTRY
ADDRESS OF 1ST CHAR T6 TYPE

STORE DATUM

ENTRY

¥ Jo 7z a3eq
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0Cc-¢

00100
00101
00102
00103
00104
001C5
go1lco

00107

00110

00111
00112
00113
00114
00115
00110
00116
00117
co120
goL21
00122
00123
co124
go125
ootL2e6
aoti27
00130

00131
00132
00133
00134
00135

00136
00137
00140
00141

35 0 00132
02 0 02041
12 0 ©C132
02 14000

40 21000

01 0 00104
51 0 G0077

aNeNeNeoN el alNal

00
61
76
73
51
43
51

00000
60131
00131
00152
60107
coite
00107

[aNsNeNsNaNaNe
oOoCcooOoocC

0o
76
55
3o
71
76

00000
00131
00153
00131
00131
00141
43 oao77
4] GG123
40 30003

35 0 00131
51 0 00116

eNeNeNoNeleoNeoNaNaN el el
OO0 0OO0OCOOoOO0o

co000000

¢ 00 0 oOooOC
C 00 0 Ocoo00o
C 00 0 00041
C 00 0 0goov

€0606060
77777777
77777754
£2000000

77
78
79
80
81
82
33
84
85
86
87
88
89
90
91
92
93
94
95
g6
97
98
99y
100
101
10¢
103
104
105
106
107
108
109
110
111

TYCl

TYSS

* LINE
LNCT

S$HOME
THOME

NPG

*
CIR
TP
TIMP
LLBUF
LIBFE

STA TMP
IYP CHalUsl ~

MW 1MP

TP CH

BRTU

BRU TYss

BR K rycc EXIT
COUNT AND PAGE EJECT SUBROUTINE
PZE

MIn CTR

LDA CTR

SKG =50

BRR LNCT

BRM THOME HBME PAGE
BRR LNCT EXIT
RES 0

PZE 0

LDA CTR LINES TYPED
ALD =00200000-66

STA CTR

LDX CTR. X0

LDA =052000000

BRI Tycc

BRX NPG X0

CLK

STA CTR

BRR THEME

DATA o

PZE

PZE

PZE LBUF

PZE  YIBFE

END

$ 3o ¢ ?@38ed
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1Z-¢!

00142
00143
00144
00145
00146
00147
00150
00151
00152
00153

00072

00134
00037
00071
00135

72000000
C017777¢0
C0000010C
C0000077
€0000060
€C0000046
€0Qo00012
77777700
0000062
C017767¢6

EDCT
LBUF
CBUF
EDW

TBFE
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- ONILSIT

i

£20020 'ON 3ore1ed




SCIENTIFIC DATA SYSTEMS

SDS PROGRAM LIBRARY
PROGRAM DESCRIPTION

Page 1 of 1 Catalog No. 062002
IDENTIFICATION: 900 Series SYMBOL Line Printer Listing Subroutine - LLO
AUTHOR: SDS
ACCEPTED: January 4, 1965
COMPUTER
CONFIGURATION: Any SDS 900 series computer with Buffered Line Printer
PURPOSE: To output on the printer one line of the SYMBOL output

listing.
PROGRAMMED
OPERATORS: None
STORAGE: 061 locations including constants
TIMING: N/A
USE: The subroutine is selectively loaded by the SYMBOL Loader

under operator control.

The subroutine has two entry points:

PRNT Skip to channel 0. Then print the line whose
. origin is LBUF and whose length is specified
in EDCT.
HOME Skip to channel 1.

In the event of a printer fault, the subroutine will halt in
relative location 023,

3-22



€z-¢!

00000

00000

- 00001

00002
00003
00004
00005
00006
00007
goo10
00011
00012
00013
00014
00015
00016
coo17

00020

00021
00022

c0000000
c0000000
C0000002

0o
40
01
02
43
40
01
71
76
35
41
77
37
76
35
51

OOOOOOONOOOHOOOOOO

c 00

Cc 00
€ 40

0 00000
0 12060
0 0ooo01
0 10460
0 00021
20010

00020
00055
00056
00000
00011
00000
100000
00057
ocoo0
0ocoo

COO0OO0OO0OO0OO0OO0O0OO

0 00000

0 00000
0 11060

—
O OWOENDPNLBEUWN -

NN NDNDNNNNN = e s ae v e o b e
®NOCUNBULUNEREDODOONOOUN B GN -

2 Jo 1 ¥ded

ONILSTT

* AXXL
$SLL®  RES 0
$9300 EGQU 0
X0 EQuU s9300 - ]
X2 EQU 2-59300
$SPRNT PZE 0
PRNI  SKS 012060 . SKIP. IF. BUFFERED PRINTER READY
BRU PRN1 '
EOM 010460 STEP BNE LINE BEFGRE PRINTING
PRST  BRM LINEP PRINT VARIABLE LENGTH LINE
BETW
BRU PERRP
PRN2  LDX =00200000-8, X0 o
LDA =060606060
SBLK  STA CBUF, X2 STBRE BLANKS IN 1ST 32 POSNS
BRX SBLKa X0
EAX LBUF» X0
STX EDW, X0
LDA =8 -
STA EDCT,
BRR PRNT *EXITw
*
*
PERRP  HLT .
* REPLACE PREVIOUS LINE WITH RESTART PROCEDURE e
. ' PRINT ONE VARIABLE LENGTH LINE
LINEP PZE ENTRY
SKIP IF N8 PRINTER FAULT

SKS 011060

20029D °‘ON 3ore3en




* *

ye-€

00023
00024
00025
00026
00027
00030
00031
00032
00033

00034

00035
00036
00037
00040
00041

00042
00043

00044
00045
00046
00047
00050
00051
00052
00053
00054

00055
00056
000S7
00060
00011
00043
00014
00032

00
76
55
35
76
54
35
71
02
12
41
02
40
01
51

OO0 OO0

00
00

N N

00
40
01
02
02
02
40
01
51

[z NeleNeNaNaNeNeNe]

O~ 000000000

0Qoo00
0gote
00042
00043
00060
06024
00030
00031
02660
00043
00034

14000
21000

0
0

0
0

OO0 O0O0OO0O0

00037
00021

00013
00042

00000
12060
00045
11460
02660
14000

21000

0
1]

0cos52
00044

Co177770
€0606060
coQooo10
€C0200000

29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58

*

DPTUWIl
DPTu

$HOME

CBUF
LBUF
EDV

EDCT

HLT
LDA
ADD
STA
LDA
SuB
STA
LDX
EGM
MIw
BRX
16P
BRTW
BRU
BRR

PZE
PZE

PZE
SKS
BRU
EOM
EGM
EOM
BRTW
BRU
BRR
END

**HALT=-PRINTER FAULT*«*
EDCT NUMBER OF WORDS 10 PRINT
DPTWI PLUS BRIGIN OF PRINT BUFFER
DPTW INDEXED INDIRECT ADDRESS WORD
=00200000 '
EDCT
EDCT
EDCT,XO0
02660
«DPTW
$-1,20

$-1
LINEP

LBUF s X2
LBUF s X2

HOME PAPER SUBROUTINE

0

012060 SKIP IF BUFFERED PRINTER READY
$-1

011460 RESTORE PAGE OR *HOME® PAPER
02660 START BUFFERED PRINTER NR |
014000

$~1
HOME EXIT

7 Jo 7 @3ed
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S|D|s SCIENTIFIC. DATA SYSTEMS

SDS PROGRAM LIBRARY
PROGRAM DESCRIPTION

Page 1 of 2 Catalog No. 012005

IDENTIFICATION: 900 Series SYMBOL Part I

AUTHOR: SDS

ACCEPTED: January 12, 1965

COMPUTER

CONFIGURATION: Any SDS 900 series computer with at least a 4K memory.

PURPOSE: To provide main SYMBOL control.

PROGRAMMED .

OPERATORS: CAB, CBA, CAX, CXA, CBX, CNE, SKE, SKR, MUL,
DIV, ADM, XMA

STORAGE: 01462 locations including constants

TIMING: N/A

USE: SYMBOL consists of three parts (separately assembled

programs) plus a mnemonic table plus I/O subroutines,

Part I is the main control portion of SYMBOL and is
entered by the execution of a branch to location 1. After
initialization, a halt occurs in relative location 0234,
This halt, which precedes pass 1, allows input to be
readied in the appropriate peripheral unit. When batched
assemblies are desired (as when files are sequentially
located on magnetic tape) the halt may be replaced by a
NOP.

Following the second pass of the assembly, SYMBOL
reinitializes in preparation for another assembly.

In addition to its executive functions, Part I performs the
processing for all directives. These include EQU, OPD,
FORM, PAGE, AORG, RORG, RES, DATA, DED, BCD,
TEXT and END.



Page 2of 2

Catalog No. 012005

USE: (Cont)

DLBL

LXL

I1ILOC

Subroutines:

Define label
BRM DLBL
return

If LBL1 contains zero, these subroutines will
do nothing. Otherwise the contents of LBLI1
and the first two characters of LBL1+y are
considered a label, and this label will be
equated to the current value of the location
counter and inserted in the symbol table.

The item will be relocatable if the location
counter was relocatable.

Process external labels
BRM LXL with item at LBL1
return

If item at LBLI1 is found in the symbol table,
this table item is made external.

Increment location counter

BRM ILOC with base to be incremented
in A

return with new location counter value in
A and LOCI1

Computes maximum location counter value,

then increments location counter. Uses
MAXL and SCAN subroutines.



900 SERIES SYMBOL PART |

DGNB

0—=(LN)
MT—==(X2), (CNTR)
£ =
, (CNTR): (FINL) )—
RST2 -
B18(1, X2): 0 F—>{ (0, x2)—=—((CNTR))
C (CNTR) +1 —== (CNTR)
# (1, X2)—=((CNTRY))
(CNTR) + l—m(CNTR)
(2, X2y—=((CNTR))
(CNTR)+1 == (CNTR)
RST1
#  (X2)+3—=(X2)
BGN3 BGN2
(a)—=—(ENDP, X2) g 24— (X2)
(X2) + 1—==(X2) 0—=—(a)

=

BGN4

(HIGH) - 2—==(TPS), (TPS+1)
077770000 —==(TPS + 3), (TPS +5)
(FRST) - 3—==(TPM)
077770000 —== (TPM + 3)

(FINL) = (FRST)—=(a), (CNTR)

3 [logz ((—?)]——* (TPM+2)

(a) + (FRST)———m—{TPM +1)
0—==(PASS), (CTYP)
(LSXT) —amm(SCNX)

(LSCX) ——s=(SCIX)
(LSOT)~—(LOP)
(LSIT)—w=(LITM)

(FINL) - (HIG H) —==(LIMT)

(CNTR) - (TPM +2) —=(a), (TPM + 4)

o 0—=mwoc), (an)
0100000 —=(LOC)




900 SERIES SYMBOL PART | (cont.)

LINE

CrraN (LI STYP) tiemey " LN 12 (CHR): & Set L error
IFLG), (LBL1), (STYP) , (LERR <
_1(-—.—)((ocrr))( )/ (LERR) (PASS): 0 = I
-23—= (SCALE) ,
(LL) —==—(EDCT) ((LERR):O —
: —
3
Co—
= uN1_|= LIN4
= >
LINé i (a): * (a):$ H(PASS): o)————d (XFLG) + 1—= (XFLG)
# <lg ’ ]
LIN49
GET
LIN5S
C (CHR): o)z—-h Set L error
Ale— |
\ LINTI
) (CHDz_ Set L error No (CHR) legal symbol char.)
Yes
: LIN9
(IFLG)+1
(IFLG) - —a= (IFLG) FLG) — 1
5 GET (a)—==(LBL1) —>( At least 1 alphabetic )&-l Set L error
‘ (b)V (XFLG —m(LBL1 +1)
GCHR) ‘A )-f—b (CHR)—=—{SM1)
- |

(LSYM)—>(a)

(LMT)—==(b)

2

(a)—(WORD)
(b) —=(MODE)

FLD

( (MODE)A4: 0 BRU*WORD
£

LIN7

—'.C (MODE)A2:0

3

@

FORCED—»OCTF

. N\
( (MODE)AT:0 )

FREF

( (MODE) A 02000: 0

A
J

(PASS): 0

4-4

POPR

LIN2

OO




INRIA l

900 SERIES SYMBOL PART | (cont.)

Reset overflow

(NAB) —==(X2)

(a) A (ADDR) V (WORD) —smm (o)

INR9 l

0 —=(b)

(MODE) A 04000: 0
N A

(EOD) —s=(b)

T

(a) v 040000 —==(a)

(@) A3 —==(X2)

(b) —=(a)

0 —=(b)

(@) V (CT, X2) —w=(a)
(a) —s== (WORD)

C (a) : address size S Set T error
<
(b) === (WMOD)
INR92
(EoMor £0D Y220 IFLG set
No No

IN .
IFLG set )=

No

<

(@) V (INDB)—=(a)

¥

INR94 »

(a) —==(WORD)
-1 —»=(OCTF)

(a) A (XMSK) —=(a)

(a): (VALU)

Set T error

2

[ oxd?——

INR2

l(a) v (WORD) —-—-(WORD)I

LIN3

(INST) —e=(WRD2)

(TERM): &

#

Set E error

A —= (TERM)
(ent I

LIN2 y

(LOC) +1 =—==(LOC) |

4-5

2

Handle SK5

(IFLG): 0
INR31 <

(WORD) v 040000
—= (WORD)

(a) A 3 —=(a)

(a) : (VALU)

| Set T error

.

(a) + (WORD) —s= (WORD),

( )2
(TERM):, )

@

(@) =1 —a(a)

((0) A 3) x 2’ —sme(a)




900 SERIES SYMBOL PART | (cont.)

(LBL1): 0 ,=

#

(LOC)——(LBL1 +2)

A 4

\ 4

; EXIT ;

C(LOC) A0100000: 0 }L'

(LBL1+1)V2
—=(LBL1 +1)

”

|

y

(LLBL)—=(a)
(LST)——=(b)

\
\exi7 /

[scan]

(LBL1+1)

(a)—m==(WORD)

—>=—(LBL1 +1)
(b)—=—(LBL1 +2)
(LLBL)—»—=(a)
(LST)——»=(b)

V{)A -2

4-6

(LLBL)—=(a)
(LST)——m=(b)

(1, X2)V (XFLG)
—(1,X2)

A
EXIT

EXIT



FORCED —»=(OCTF)

(a) —==(WORD)
(@) —®=(LBL1+2)
(LBL1+1) V 23

900 SERIES SYMBOL PART | (cont.)

OPD1

(LLBL) —™=(a)

—=(18L1+1)
0 —>(a)
FRM3

(a) —== (WRD2)

(a) —=(X2)
(WRD2) —==(b)
040000000 —=(qa)

(ab) x Z(X—z)—-’— (ab)

( (b) AD40000000; O )’_'.

(LMT) —==(b)

(PASS): 0
<

C (a)A 07777 : 02140 }-L—-h

PRNT

(LBLY +1) —==(1, X2)
(LBL1+2) —m=(2, X2)

15

2 "—=(a)

ORG1 L

(a) —=(LOC)

(TERM) —=(a)

A
(a):, =

FRM1

Set T error

FRM2 i

(LOC) —==(a)

BSS1

0 —=(a)

(b) V 040000000
—(1BL1+2)
(LBL1+1) V 04001
—(LBL1+1)
(LLBL) —(a)
LMT) —(b)"

=

Y 3 pass):0

FRM4

PRNT

4-7

(LOC1) —=(LOC)




DATA

900 SERIES SYMBOL PART 1 (cont.)

(a) —=(WORD)
(b) —=(WMOD)
040000000 —==(WRD2)

DATAI1

(=)
—o §

(LOC)+1—=(LOC)

fae]

- 47 — = (SCALE)
DPW

execute DPWR
(b) —=(WORD)
(a) —=(VALU)

A

( =
(PASS): 0

<

040000000 —=—(WRD2)

DED1 A

(LOC) +1 —==(LOC)

{(VALU) —=(WORD)
040000000 —=(WRD2)

<
D,

>

DED2

(LOC)+1 —=(LOC)




900 SERIES SYMBOL PART | (cont.)

A—w—(BCIF)

14— (a)

>—=(TERM
(CHR): < 55 ——-((a) )
. TEXTZ
012— (BCIF)
(a)x 4—»=(a)
EXT1
(a) - 1—w= ()
0100—= (TERM)
TEXT6
TEXT2
(a): 55 s (a)—=(CNTB) (CNTB): 0 <
d> -
AAAA~——==—(\WORD)
55— (a) -4—=—(X2)
Set T error
—»
TEXT3
(CHR)—a(a)
TEXT4
040000000—=—(WRD2) (a):

<

(X2) + 1—== (X2)

Z

(LOC) +1—==(LOC)

#

(BCIF)—a=(a)

|

#

TEXT8

—\-
( (u):(T@—z———O

~(a)~—==—(CNTB)

Execute TEXT5, X2

(a) +(WORD)—(WORD)

X2)—=—(CNTR)
GET

(CNTR)—(X2)
(CNTB) - —a= (CNTB)

:

4-9

TEXT5-4 (a)x 218 —== ()
TEXT5-3 (a)x 2]2-—> (a)
TEXT5-2 (a)x 2 —w=(a)
TEXT5-1 (a)x 2°—s=(a)




900 SERIES SYMBOL PART | (cont.)

0 —=(PASS) 0 —=(LTR1)

2 —=(CTYP)
(FRST) —==(X2)
(X2)+3 —==—(X2)

ENDP2 1

(X2) —==(CNTR)
o) |
-] —==(PASS) - 8
(LOC) —a=—(LOCP), (LADD C (1, X2)A 07777:02040 (2,X2)V (LTR1)x 2’ 2—m= (2, X2)
(ERRC) —= (X2) p; (LTR1)+1 —s=(LTRI)
i

END3 ) < ,1
(a) —=—(VERR, X2) x2):0 ENDPY
(X2)+1 —==(X2) : (CNTR) +3 —=(X2), (a)

>

=

0 —= (VERR), (DWC)
(DEFT) —=(STYP) () : (FINL)
oEm) = (o o)
(TPS) —»=(X2) =
0 —==(CTYP)
END14 ~ (TPS) —=(TPR), (TPR+1)
END1 3 J—= (X2)+3: (HIGH) 077770000 —»=(TPR+3), (TPR+5)
J (TPM) + (TPM+2) + (TPM+ 4)
< ——=(TPL), (TPL+1)
-1 —==(TPL+3)
AAAN — (a)
(X2) +3 —==(X2) -8 —=(X2)
(1, X2)A -2 —==(1, X2) # - ’1
x2) (wono§, (CNTR) ¢———( (1, X2) A (EXTM): 0 )— ENDB

<
[Gute | (a) —=—(CBUF, X2)
ourP ( (X2): 0 )‘—- (X2)+1 —==(X2)
=

(CNTR) —==(X2)

4-19



1 —= (EFLG)

900 SERIES SYMBOL PART | (cont.)

| |SCAN

(a) —e=(WORD)
040000000 —= (WRD2)

0 —= (EFLG)

ENDS5

(TPL)—= (X2)
(LOCP) ~—»= (a)
(a) —==(LOC), (LTR1)

(REFT) —a= (STYP)
1 —==(CTYP)
(LRT) —==(X2)

(0, X2) 43 —==(a)
(a) —s=(LTR1)

(a) +(2, X2) +(4,X2)
—a= (LTR2)

END12 A

(X2)+3 —m=(X2)
(2, X2)—==(a)

#
PLT1 2

PLT2
(a): (@z——-\-

{a) - (LOCP)—=(a)

3 x (a)+3+(TPL)
—(LTR3)

(0, X2)~-=((LTR3))
(LTR3) +1 —==(LTR3)
(1, X2)~a—m(({LTR3))
(LTR3) +1 —== (LTR3)
(2, X2y~ ((LTR3)

(0, X2) —a= (WORD)
(1, X2) —= (WMOD)
040000000 —==(WRD2)
(X2)—s= (LTRZ)

(LTR2)—=(X2)
(LTR1)+1 —==(LTR1)
(LOC) +1 —==(LOC)
(LTR1) —==(a)

' >
( (LTR1): (LTRY) H (LTR1) —== (WORD)

<

END15 L

3 —==(CTYP)

((LTR1)) —==— (EREF1)
(LTR1)+1 —= (LTR1)
((LTR1))A 077770000
V'Hb '—e=(EREF2)
(LTR1)+ 1 —=(LTRY)
((LTR1))—=(LOC)
(LTR1)+1 —a=(LTR1)

( (EFL@>—’ (VALU) —== (WORD)
(MODE) —= (WMOD)

END7

4—== (CTYP)

4-11

END11

| |




900 SERIES SYMBOL PART | (cont.)

24 —(CNTI)

-5 —=—(CNT3)

(WORD) —=—(WRD1),
(WRD2)

0 —(WORD)

040000000 —=(b)

FR4 Y

( ) 2 o (€NT3) +1 —=—(cNT3)
FLDC (a)—=(CNT2)

1

FRS

FR2

(WRD1) —>=—(WRD2) Qc): (AB))% ) >

A
(‘enT3):0 )S @:(CNT!D—t—‘ A y
> - @Iocctob@'_ew Set R error

A No
040000000 —»(WRD2)

(b) —==— (WMOD)

LINS
FR3
N -~ ~N JmraTay vt
Set T error —= (@) =-1and (b) <O )Q—LQO): 0 )1— (CNT2) _(x"'z)(’(ll
(ab) x 2 —(q)
Yes =

0 —»(a)

(@b) x 2SNV (worp)
— = (WORD)
(CNT1) - (CNT2) —==(CNT1)

(TERM):,

4-12



=3

[
1 o* S1 A
. 2 * =
3 CAB 8PD 016400000 o
4 CBA 8PD 016500000 ™
5 CAX 8PD 016600000 o
& CXA 8PD 016700000
7 CBX 8PD 017000000
8 CNA OPD 017100000
3 SKE 8PD 017200000
10 SKR 8PD 017300000
11 MUL 8PD 017400000
12 DIV 8PD 017500000
13 ADM 8PD 017600000
- 14 XMA 8PD 017700000
00000000 15 S9300 EQU 0
00000000 16 X0 EQU $9300 E
00000002 17 X2 EQU 2-89300
» 00000001 18 IN EQU 1 H
= 00000002 19 8uT EQU 2 Z
0000t 29 AGRG 1 Q
00001 O 01 0 00127 21 BRU BGN
00042 22 ABRG 34
00042 23 SXT RES 4
00046 24 SCXT RES a
00052 25 $S07 RES 16
00072 - o 26 SIT RES 16
00112 27 TPH RES 6
00120 28 TPS RES 6
00126 29 TPR RES 6 O
0013¢ I0 $TPL  RES 3 §*
00142 31 ENDP RES 0 =
00142 32 sLOC RES 1 Joa
00143 7 33 §PMSD RES I Z
00144 34 $WMBD RES 1 °
00145 35 $WOBRD RES 1 ol
00146 36 $WRD2 RES 1 ;‘
00147 37 $WRD1 RES 1 S
00150 38 $TERM RES 1 G




00151 3G SCTYP RES 1 n;
00152 40 $STYP RES 1 fea
00153 41 $PASS RES 1 o~
00154 42 HIGH  RES 1 o
00155 43 SLIMT RES 1 "
00156 44 LBC1  RES 1 o)
00157 45 LOCP  RES 1
00000 46 8RG 0
oo00C_ 47 SLADD RES 1
00001 28 $O6CTF RES 1
00002 49 XFLG  RES 1
00003 50 $IFLG RES 1
00004 =1 EFLG  RES 1
00005 52 $LTR1 RES 1
00006 . 83 _g§LTR2 RES 1
00007 =4 §LTR3 RES 1
00010 &5 $MODE RES 1 -
00011 56 $VALU RES 1 7
$ 00012 =7 SXERR RES 1
& 00013 =3 $PERR RES 1 Z
00014 _ o 59 SDERR _RES 1 Q
00015 €0 SEERR RES 1
00016 61 IERR  RES 1
00017 €2 LERR  RES 1
00020 €3 SPERR RES 1
00021 €4 $RERR RES 1
00022 €5 $TERR RES 1
00023 €6 SUERR RES 1
00024 €7 SVERR RES 1
00025 €8 SCNTR RES 1 e
00026 €9 CNT1 RES 1 -
00027 70 CNT2  RES 1 Ll
00030 71 CNT3  RES 1 =
00031 72 CNTB  RES 1 i |
00032 73 SLN RES 1 °
00033 74 BCIF  RES 1 o
00034 75 §LSL1 RES 1
00035 76 $LBL1P1 RES 1 S
00036 77 $LBLiP2 RES 1 &




Sl-v |

3dl

00037 18C RES 1 o
00040 $X RES 1 o
0004t Z RES 0 )
00041 00000000 cT DATA 000000000 o
00042 00000100 DATA . 000000100 -~
00043 B1 RES 0 ™
00043 20C00000 DATA 020000000
00044 20000100 DATA 020000100
00045 . B3 RES 0
00045 04000000 DATA 004000000
00046 © 00 O 00120 $LST HLT TPS
00047 0 00 0 00112 LMT HLT TPM LOCATION OF MNEMONIC TABLE PACKET
00050 ©O U0 0 00126 §LRT HLT TPR
00051 O U0 0 00042 SLSXT  HLT SXT

- 00032 © 00 0O 00046 LSCX HLT SCXT
00053 © U0 0 00052 LS8T HLT S67T LSCATIBN OF SCAN CONECTER
00054 0 00 0 00072 LSIT HLT SIT LOCATION OF SCAN ITEM .
00055 0 00 0 00034 LLBL HLT LBL1 ILBCATIBN OF LBL 7
00056 0 00 0O 00000 FRST RLT MT 157 MNEMONIC TABLE LOCATIGN H
00057 G U0 0 00000 FINL HLT MTE FINAL MNEMONIC TAELE LOCATION Z
00060 0CO0COGC 98 $BCHR DATA 06C Q
00061 00000073 $CCHR™ DATA 073
00062 00000053 DCHR DATA 053

00063 0000U054 $SCHR DATA 054
00064 00000007 A7 DATA 07
00065 00000777 AS7 DATA 0777
00066 4000000C I BO DATA 040000000
00067 02000000 “71C05 B4 DATA 02000000
00070 01000000 BS DATA 01000000

00071 00400000 B6 DATA 0400000 e
00072 00200000 g7 DATA 0200000 ®T
00073 00100000 SES8 DATA 0100000 L
00074 00010000 511 DATA 010000 o
00075 00004000 B12 TATA T 4000 2
00076 00002000 B13 DATA 02000 i 0
00077 ¢0001000 B14 DATA 01000 o
§0100 00000200 B16 DATA 0200 =
00101 U0LO010C E17 DATA 0100 :
00102 (0COUO40 115 B18 DATA 040




00103 00000020 117 819 DATA 020 f
00104 00000010 113 2320 DATA 010 L;
00105 00000004 119 821 DATA 04
00106 00000002 120 B22  ~ DATA 2 T T o
00107 00000001 121 RB23 DATA 1 -
00110 00000077 122 €3 DATA 077 )
001it 77770000 123 co1 DATA 077770000
00112 00000102 124 PR6 DATA 66
00113 00C0C030 . 125 P24 DATA 24
00114 00000016 126 P14 DATA 016
00115 00000012 127 P10 DATA 10
00116 0000003 128 P3 DATA 3
00117 77777777 129 M1 DATA -1
00120 77777776 130 M2 DATA -2
00121 77777773 131 M5 DATA -5
00122 77777751 ' TT1I2OM23 T TTDATA =23
00123 77777721 133 mMa7 DATA -47
00124 30000000 134 MC DATA 030000000 E
$ 00125 00000740 135 BPH DATA 0740
— 00126 00000034 136 LL DATA 034 2
‘ 00000045 127 s$IC EQU B3 Q
00000067 77138 st EQU T B4
00000070 129 LC EQU BS
00000071 140 $SC EQU B6
00000072 141 snc EQU B7
00000073 142 sec EQU B8
.....boeoo1o0 143 SREFM EGU B16
00000101 144 $DUPM EQU B17
00000106 145 SRELM EQU B22
- 00000107 146 EXTM  EQU ' B23 0
00000115 147 SPAC EQU PIC i
00000107 148 REFT  EGU 823 E
00000106 149 DEFT  EGU 822 2
00127 159 BEN RES™™ 0
00127 © 46 30003 151 CLR o
00130 0 35 0 00032 152 STA LN
00131 153 KENE RES 0 =
00131 ©0 71 0 00056 154 LDX FRST, X0 P
00132 2 77 0 00002 185 EAX 3,%2 S




00133 0 37 0 00025 155 5TX ENTRS X0 1&
00134 2 76 0 0000t 157 RST2  LDA 1sX2
00135 0 72 0 00102 158 SKA B1A TEST ASSEMBLER DEFINED ®
00136 001 0 00150~~~ is9 T BRUT TTRSTY T TONT SAVE PROGRAMFER DEFINED o
00137 2 75 0 00000 1€0 LDB 0sX2 A
00140 0 36 | 00025 161 STB *CNTR SAVE 1ST WGRD N
001410 61 O 00025 162 MTN TNTR
00142 2 75 O 00001 163 LT5 1sX2
00143 0 36 1 00025 164 sT8 *CNTR SAVFE 2ND WORD
00144 0 61 (¢ Q0028 T Ti1és T TTTUTMIN G T CNTR T
00145 2 75 0 00002 1€6 LDB 2,X%X2
00146 0 36 1 00025 167 ST *CMNTR SAVE 3RD WBRD
700147 0 61 0 00028 1€3 MIN CNTR
00150 2 77 O 000032 169 RST1 EAX 3.X2 ADDRESS 8F NEXT FROM WERD
0015i O 76 0 00025 170 LDA CNTR ADDRESS OF NEXT T3 WORD
Q0152 71 720 €c0037 171 7 T7USKE T FINL o TESY FBR END BF COMMAND TABLE
00133 © G1 O 00134 172 BRU RST2 , o
00154 O 71 U 01445 173 3GN2  LDX =00200000=24,X0 B
§ 00155 0 76 U 00041 i74 LTA 7 H
L 00156 2 35 0 00142 175 2GNI  STA ENPP, X2 CLEAR ALL PACKETS >
N 00157 © 41 0 00136 1756 BRX BGN3, X0 Q
00160 0 76 0 00134 177 77T ULDA T HIGH - HIGHEST LOCATISN
00161 O 54 0 0QO0L16 178 SUB P3 '
_____ 00162 0 35 0 00120 175 STA TPS RASE OF SYMBOL TAELE
00163 0 35 0 00121 180 STA TPS+1
00164 0O 76 O 00111 181 LDA co1
00165 0 35 0 00123 182 STA TPS+3
00166 0O 35 ¢ Gg012% 1B3 T TUSTA T T TPSs+s
00167 0 76 O 00056 184 LDA FRST
00170 © 54 0 00116 185 SUB P3 a
00171 G 35 0 00112 18¢ STA IPMTT BASF OF MNEMSNIC TABLE =T
00172 0 76 0 00111 187 LDA co1 >
00173 © 35 0 00115 188 STA TPM+3 e
00174 "0 76 Q0 00087 7 T TTYsg TTUTTTTTTTLDATT T TFINUL >
00175 © 54 0 00056 150 suB FRST o
00176 0 71 0O 00113 191 LDX P24,X0 o
00177 0 3570 0002% 1672 TTTSTAT T U ENTR NG. BF WORDS IN TABLE =
00200 U 6710 030 163 N8 D 24 P
. 00201 0 14 O 00124 194 ETR MC &




8L,

00202 0 54 0 00045 195 “SUB B3 ig
00203 ©0 72 0 00043 196 SKA B1 R
00204 0 55 0 Q0045 197 ADD B3 o~
00205 O 46 20005 77 T1es T ABC o
00206 2 6700 000 199 LSH 0,X2 -

. 00207 0 35 0 00114 200 STA TPM4+2 o
00210 0 76 0 0002% 201 LDA CNTR
00211 O 54 0 00114 202 SUB TPM+2
00212 0 35 0 00116 2¢3 STA TPM+4
00213 0O 55 0 00056 204 ADD ~ FRST
00214 0 35 0 00113 205 STA TPM+1
00215 0 76 0 00041 206 LDA Z
N0216 0 35 0 00153 2C7 STA PASS SET PASSI
00217 0 35 0 00151 208 STA CTYP
00220 U 76 _0 00051 209 LDA LSXT
00221 0 35 0 00000 210 STA SENX SET SCAN EXIT
00222 © 76 O 00052 211 LDA LSCX .
00223 0 35 0 00000 212 STA SCIX (7
00224 O 76 0 00053 213 LDA CSeT , x|
00225 0 35 0 00000 214 STA LOP SET SCAN CONNECTER 2
00226 0 76 0 00054 215 LDA LSIT @
00227 0 35 0 00000 216 T STA CITH SEY SCAN TTEM
00230 ©0 76 O 00057 217 LDA FINL 1sT AVAILABLE CELL

00231 0 54 0 00154 218 suB HIGH
00232 0O 35 0 00155 219 STA LTMT MTNUS N8§. OF CELLCS AVAILABLE
00233 0 00 O 00000 220 HLT
00234 0 76 0 00041 221 BGN4 LDA Z
00235 0 35 0 00000 = 222 T USTA MLCEC 0 T8 MAX LOC
00236 O 35 0 00000 223 STA ALN

00237 0 76 0 00073 224 LDA B8 Q)

00240 0 35 0 00142 225 STA (8¢ o
00241 0 76 0 00041 226 LINE  LDA z .
00242 0 35 0 00143 227 STA PMED Ju%’
00243 0 35 0 00144 228 7 TTTTTTSTA T TUMED 0 T8 WBDE
00244 0 35 0 00002 229 STA XFLG RESET EXTERNAL FLAG °

00245 0 35 0 00003 230 STA IFLG RESET INDIRECT FLAG o
00246 0 35 0 00034 231 STA [BI71 RESET CABEL =
00247 0 35 0 00152 232 STA STYP o
00250 0 35 0 00017 233 STA LERR &




60251 0 76 0 00117 234 LDA M1 §ﬂ
00252 0 35 0 00031 235 STA SCTF RESET BCTAL FLAG 2
00253 o0 76 0 00122 235 LDA M2 3 -
00254 0 35 0 00000 237 TSTATTTTUTSEALETT T T T °
00255 0 76 0 00126 238 LDA LL -
00256 0 35 0 00000 239 STA EDCT : o
00257 0 42 0 00000 240 SR READ READ LINE
00260 1 72 0 00060 241 SKE BCHR TEST FOR BLANK LAGZEL
00261 O 01 0 00434 242 BRU LINt PROCESS LABEL FIELD J
00262 "0 4370 00000 243 LIN6 ~ BRM FLT SKIP T8 GPERATION "
00263 1 72 0 00060 244 SKE BCHR
00264 0 01 0 00267 245 BRU LP1
00265 © 43 0 00550 246 BRH XL
00266 O Ol 0 00436 247 BRU LIN1O
00267 0 43 0 0000C 248 LP1 BRM SYM
00270 O 76 0 00000 249 LDA ~  CHR
00271 1 72 0 06063 250 SKE SCHR TEST FBR » .
00272 1 73 0 00003 251 SKR IFLG 7
P 00273 0 61 0 00003 282 MIN IFLG SeT T FLAG H
T 00274 1 72 0 00053 253 SKE SCHR Z
00275 0 53 0 00117 254 SKN M1 ALWAYS SKIP 0
00276 -0 43 0 00000 255 TTUBRM T T GET T TTTTTSKTR R Ry
00277 1 72 0 00060 256 SKE BCHR TEST FOR BLANK
00300 O 35 0 00000 257 STA SM1 UNDEFINED CBMMAND
00301 0 76 0 00000 LY DA [SYH
00302 © 75 0 00047 289 LDB LMT
00303 0 43 0 00000 260 BRM SRCH L3BK UP MNEMBNIC
00304 0 01 0 090O0OOO 0 T Zer T BRU™ PEPY T T
00305 0 35 0 00145 262 SPSPIRT STA WORD
00306 0 36 0 00010 263 STB MBDE SAVE TYPE ile
00307 O 43 0 00262 2€4d aRM FLD SKTP T8 GPERAND FIFLD o
00310 O 76 0 00010 265 LDA MSDE ad
00311 U 72 0 00105 266 SKA R21 k2
00T 001 1 00145 PE7 T TTTTTUBRUTT T URWSRY T Z,
00313 0 43 0 00315 2€8 8RM DLBL DEFINE LABEL e
00314 0 01 0 00335 269 BRU LIN7 ol
00315 0 00 0 00000 570 DUSL HLT G v
00316 0 76 0 00034 271 LDA LSL1 P
00317 1 72 0 00041 272 SKE z >




50325 1 72 0 00034 573 SKE [8l1 tel
00321 0 51 0 Q0315 274 RRR DLBL EXIT }'g
00322 0 76 0 00035 275 LODA _ LBL1+1 o
00323 0 75 0 00142 276 LDB LoC °
00324 0 36 0 00036 277 STB LBL1+2 n
00325 0 43 0 01432 278 BRM SKR >
00326 0 00 0 00073 279 HLT B8
00327 0 16 0 00106 280 MRG 822
00330 0_35_0 00035 281 STA LBL1+1
00331 0 76 0 00055 282 LDA LLBL
00332 0 75 0 00046 283 LDB LST
* 00333 0 43 0 00000 284 BRM NSRT INSERT IN SYMBOL [ABLE
00334 O 51 0 00315 285 BRR DLBL ExIT LASEL DEFINE
00335 0 76 O 00010 286 LIN7  LDA MODE
00336 C 72 0 00106 287 _SKa 822
00337 0 01 1 00145 288 " BRU *WBRD :
00340 0 53 0 00153 289 SKN PASS .
~ 00341 0 01 0 00432 290 BRU LIN2 15T PASS 7
00342 0 72 0 00076 591 SKA BI3
* 13 00343 0 01 0 00000 292 BRU POPR 2
00344 0 72 0 00107 293 SKa B23 2
00345 0 01 0 01343 294 BRU FREF
00346 0 72 0 00104 295 SKA B20
00347 0 01 0 00442 296 BRU INR3
00350 0 75 0 00117 267 LDB M1
00351 0 72 0 00103 298 SKA B16
* 00352 0 75 0 00000 299 LD8 FORCED
00353 0 36 0 00001 300 578 6CTF SCTAL ADDRESS
* 00354 0 43 0 00000 301 INR1  BRM SCNL GET INSTRUCTIGN ALDRESS
B 00355 © 02 20001 302 INR1A ROV 0
* 7T 00356 0 71 0 00000 303 LDX NABS X0 "
00357 2 6700 000 304 LSH 0sX2 %
00360 2 6600 000 305 RSH 0sX2 k=
* 00361 0 14 0 00000 306 ETR ADDR =1
00362 0 16 0 00145 307 MRG WORD o
00363 0 40 20001 308 INR9  OVT S
00364 0 61 0 00022 309 MIN TEFR SET T ERROR =
00365 0 36 0 00144 310 STB WMED S
... 00366 0 75 311 LDB =07700000 S

0 01446



312

SKM

EGD

50357 0 70 0 00000 w
00370 0 01 0 00372 313 BRU INRO3 s
00371 0 01 0 00374 314 BRU INRO2
* 00372 0 70 0 00000 315 TNRG3 SKM ESM <
00373 O 01 0 00404 316 BRU INRO1L P
00374 0 53 0 00003 317 INR92 SKN 1FLG N
00375 0 16 0 01447 318 MRG =040000
00376 O 01 O 00406 319 BRU INRQ4
00377 0 53 0 00153 320 $PZE  SKN PASS
00400 0 01 0 00432 321 8RU LINZ —
* 00401 0 43 0 00354 322 BRM SCNL
00402 0 36 0 00144 323 STB UMD
00403 0 14 0 01450 324 ETR =077777
004C4 0 53 0 00003 325 INR91 SKN IFLG
* 00405 0 16 0 00000 326 MRG INDB ST INDIRECT BIT
00406 0 35 0 00145 337 INRG4 STA WORD
00407 0 76 0 00117 328 LDA M1 .
00410 0 35 0 00001 329 STA 8CTF RESET BCTAL FLAG B
X 00411 0 76 0 00150 330 LDA TERM =
Ny 00412 1 72 0 00061 331 SKE CCHR >
~ 00413 0 01 0 00423 332 BRU___ LIN3 0
* 00414 0 43 0 00000 333 BRM SCAN T~ GET TNDEX =
* 00415 0 14 0 00000 334 ETR XMSK MASK X FIELD
00416 1 72 0 00011 335 SKE VALU
00417 0 61 0 00022 336 MIN TERR SET TRUNCATION ERRGR
00420 0 6700 025 337 LSH 21 P3SITION X FIELD
00421 0 16 0 00145 338 $INR2 MRG MORD
00422 "0 35 0 00145 339 §TA “U8RD TNSERT TNDEX
* 00423 0 76 0 00000 340 SLIN3 LDA INST
00424 0 35 0 00146 341 STA WRD2 INSTRUCTISN FORM a
00425 0 76 0 00060 345 CTINS LDA SCHR Al
00426 1 72 0 00150 343 SKE TERM TEST FOR BLANK 5
00427 0 61 0 00015 344 MIN EERR SET ERRBSR 2
T 00430 0 35 0 60150 RS TTSTA T UTERW =
* 00431 0 43 0 00000 246 BRM EDIT EQIT INSTRUCTION o
00432 0 61 0 00142 247 $LIN2 MIN Lsc L+t TO L n
00433 0 01 0 00241 T48 ERU CTNE =
00434 1 72 0 00063 349 LIN1  SKE SCHR TEST FOR * S
00435 0 01 0 00510 30 RRU LIN4 9




00438 351 $NBPS RES 0

00436 0 53 0 00153 352 LIN1O SKN PASS R
00427 0 01 0 00241 353 BRU LINE SKIP IF 1ST PASS e
00440 0 43 0 00000 < 3%4 BRH PRNT PRINT COMMENTS LINE o
00441 O 01 0 00241 355 BRU LINE o
00442 0 76 0 00010 356 INR3 LDA MBDE .
00443 0 /72 0 00075 387 SKA B12
00444 O O1 O 00446 358 BRU $+2
00445 0 01 0 00467 359 BRU INR31
00446 0 43 0 00414 360 BRM SCAN
00447 0 75 0 00041 361 LDB Zz
00450 0 72 0 00105 362 SKA B21
00451 O 75 0 00367 3€3 LDB EBD
00452 0 14 0 00116 364 ETR P3
00453 1 66 0 00000 3€5 CAX
" 004547 0 46 10012 3€6 BAC
00455 2 16 0 00041 367 MRG CTsX2 -
00456 0 16 0 00145 368 MRG WORD 7
» 00457 O 75 0 01446 3€5 ) =07700000 H
N 00460 0 70 0O 00000 370 . SKM SKSEBD Z
N 00461 0 01 0 00463 371 BRU $+42 Q
00462 0 17 0 00000 372 EGR EBDT
00463 0 35 0 00145 373 STA WBRD
00464 0 76 0 00150 374 LDA TERM
00465 1 72 0 00061 375 SKE CCHR
00466 0 01 0O 00423 376 BRU LIN3
00467 0 76 0 01447 377 INR31 LDA =040000
00470 0 53 0 00003 378 SKN IFLG
00471 1 76 0 00145 379 ADM WOBRD
00472 0 43 0 00446 380 BRM SCAN Q
00473 0 14 0 00110 381 ETR c3 19
00474 1 72 0 00011 382 SKE VALU ®,
00475 0 61 0 00022 383 MIN TERR 2
00476 1 76 0 00145 384 ADM WORD TNSERT UNIT Z
00477 0 76 0 00150 385 LDA TERM °
00500 1 72 0 00061 386 SKE CCHR o
00501 0 01 0 00423 387 BRU CTNZ N3 CHARACTER COUNT —
00502 0 43 0 00472 388 BRM SCAN GET CHAR/WEGRD §
Uy

00503 1 72 0 00041 389 SKE Z




00504 © 54 0 00107 330 SUB B73 t*
00505 O 14 0 00116 391 ETR P3 L‘R’
00505 O 6700 007 392 LSH 7 P3SITION CHAR/WBRL ®
00507 0 01 0 00421 353 BERU INR?D —
00510 1 72 0 00062 394 LIN4 SKE DCHR TEST FOR & 0
00511 O 01 O 00515 395 BRU LINS \ =
00512 0 53 0 00153 306 SKN PASS %ﬂ
00513 0 61 0 00002 367 MIN XFLG SET EXTERNAL FLAG
00514 0 43 0 00276 368 LIN49 BRM GET
00515 075 0 00071 389 LTINS )] 5T CHECK FBR LABEL CHARACTER
00515 O 73 0 00041 400 SKG -, .
00517 O 61 0 00017’ 401 N LERR  NOFP 1ST CHAR = 0O <G D)
00520 0 43 0 01432 402 BRM SKE
00521 2 00 0 00000 403 HLT CTT,X2
00522 0 01 0 00524 404 BRU LING
00523 0 61 0 00017 405 LIN1I1 MIN LERR SET LABEL FIELD ERROR FLAG
00524 0 43 0 00267 406 LING BRM SYM <?—
00525 0 35 0 00034 ac7 STA LBL1 SAVE a
$ 00526 1 65 0 00000 4c8 CBA H
N 00527 0 16 0 00002 409 MRG XFLG SET EXTERNAL MODE Z
00530 0 35 0 00035 410 STA L8L1+1 Q)
00531 0 16 0 00034 411 MRG LBL1 :
00532 0 72 0 00000 412 SKA DLY1 TNST FER AT LEST 1 ALPHABETEC
00533 0 53 0 00117 413 SKN M1 ALWAYS SKIP
00534 0 61 0 00017 414 MIN LERR ALL NUMERTC
00535 0 76 0 00270 415 LDA CHR
00536 1 72 0 01451 416 SKE =2,
00537 0 O1 O 00542 417 BRU LINGS
00540 0 43 0 00550 418 BRM LXL
005441 0 01 O 00514 419 BRU LIN4O ql
00542 1 72 0 00060 450 LINGS SKE BCFR e
00543 0 61 0 00017 421 MIN LERR ILLEGAL CHARACTER IN LABEL L
00544 © 76 0 00041 422 LDA Z ' K
00545 1 72 0 00017 423 SKE LERR TEST FOR LABEL ERROR =
00546 0 35 0 00034 424 STA LBL1 DSNT ENTER LABEL 3
00547 © 01 O 00262 425 BRU LING o
00550 0 00 0 00000 iz6 XL HCT 0 =
00551 0 76 0 00055 427 LDA LLRL P
00552 0 75 0 00046 428 LDB LST )




" 00553 0 43 0 00303 229 BRH SRCH p
00554 © 51 9 00550 430 BRR LXL o
00555 1 65 0 £0000 421 CBA o
00556 - 0 16 0 00002 432777 MRG TXFLG ™
00557 2 35 0 00001 433 STA - 1.X2 o]
00560 0 51 0 00550 434 BRR LXL
" 00561 0 43 0 00502 435 $FQU  BRW SCAN CET VALUF -
00562 0 35 0 00145 436 STA WORD
00563 0 46 00014 437 XAB
00564 O 14 0 00120 433 7 T TETR M2
00565 "1 76 O 00035 433 ATM LBL1+1 .
00566 0 36 0 00036 440 STB LBL1+2
00567 O 76 0 00055 441 LDA LLRL
00570 O 75 0 00046 442 LDB LST .
« 00571 0 43 0 00333 443 EQU1 BRM NSRT I1NSERT IN SYMBOL TABLE
00572 0 53 0 00153 = 444 EQU2 SKN PASS
00573 0 01 O 0024t 445 BRU LINE H
. 00574 0 43 0 00000 446 BRM EDTV PRINT 7
¥ 00575 0 01 0 00241 147 BRU CTINF H
¥ 9 00576 © 76 0 00352 448 $6PD  LDA FORCES 5
00577 0 35 0 00001 449 STa SCTF SET O6CTAL FLAG o
x 00600 0 43 0 00561 T 4850 7 TUBRMT T SCAN T GET VALUFE
00601 O 35 0 00145 451 STA WeRD
00602 O 35 0 00036 452 STA LBL1+2
00663 0 76 0 00102 453 TR BIR
00604 1 76 0 00035 454 ADM ~  LBL1+1
00605 0 76 0 00055 455 O6PD1  LDA LLBL
00666 0 75 0 00047 T 48e T TTLDE (M7
. 00607 O 43 0 00571 457 BRM NSRT
) 00610 0 14 0 01452 458 ETR =07777 a
00611 1 72 0 01453 259 SKE =02140 -
00612 O© 0! 0 00572 460 3R U EQU2 L
00613 0 7€ 0 00035 461 LDA LBL1+1 le
00614 2735 0 00001 462 7 T USTR 15X2 Z
00615 0 76 0 00036 463 LDA LBL1+2 o
00616 2 35 0 00002 464 STA 24X2 ol
00617 0 01 0 nns72 465 BRU EQU” =
00620 0O 46 30003 466 $FSRM CLR _ P
00621 0 _36 0 00146 467 FRM3  STA WRD2 STORE FYRM WORD &




00622 0 43 0 00600 4€3 BRM SCAN GET FIELD LENGTH iﬁ
00623 1 66 0 00000 4€9 CAX X
00624 0 75 0 00146 470 _.LDE WRN2 =t
00625 0 76 0 00066 47\ LDA B0 o
00626 2 6720 000 472 LCY 0s X2 INSERT NEW FIELD o
00627 0 72 0 00117 473 SK A M1
00630 0 01 0 00640 474 BRU FRV1 MORE THAN 24 BITS
00631 0 43 0 01432 475 8RM SKe
00632 0 00 0 00066 476 HLT BO
00633 0 01 O 00641 477 BRU TERMZ T EwD OF FORM
00634 0 76 0 00150 478 LDA TERM
00635 1 72 0 00061 479 SKE CCHR
00636 0 01 0 00640 480 BRU FRM1 LESS THAN 24 BITS
00637 O 01 0 00621 481 BRU FRM3 PROCESS NEST FIELL
00640 0 61 0_00022 482 FRM1  MIN TERR SET TRUNCATISN ERRGR
00641 1 65 0 00000 483 FRM2  CBA o
00642 0 16 0 00066 484 MRG BO
00643 0 35 0 00036 485 STA LBL1+2 E
$ 00644 0 76 0 00107 486 CDA B23 =
N 00645 © 55 0 00102 487 ADD 318 7
00646 1 76 0 00035 488 ADM LBL1+1 Q
00647 0 76 0 00055 489 LDA LCEeU
00650 0 75 0 00047 490 LDB LMT
* 00651 0 43 0 00607 491 BRM NSRT INSERT FORM ITEM
00652 0 53 0 00153 452 SKN PASS
00653 O Ot 0 00241 463 BRU LINE SKIP IF PASS 1
* 00654 0 43 0 00000 494 BRM EDE EOIT ERRORS
* 00655 0 43 0 00440 455 FRM4 ~~BRWM PRNT :
00656 0 01 0 00241 496 BRU LINE
00657 0 53 0 00153 497 S$PAGE SKN PASS o
00660 0 01 0 00241 4538 BRU CTNE DSNT EJECT IF PASS 1 ol
* 00661 0 43 0 00000 499 BRM HBME EJECT T8 NEXT PAGE >
* 00662 0 43 0 00655 500 BRM PRNT (=
00663 0 01 0 00241 5C1 BRU CINE 1=
00664 0 46 30003 502 $ABRG CLR 0
00665 0 01 0 00667 503 BRU 8RG1 o
00666 0 76 0 00073 504 $CRG  LDA B8 =
00667 0 43 0 00673’ 505 ORG1  BRM iLec GET NEW L6C o)
00670 0 35 0 00142 506 STA LoC b




00671 0O 43 0 00315 507 gRM DLREL DEFINE LABEL p
00672 0 01 O 00704 508 BRU BSS1 i
00673 0 _CO 0O 00000 509 ILOC  HLT 0
00674 0 35 0 00156 510 STA LeC1 -
* 00675 0 43 0 00000 511 BRM MAXL SET MAXIMUM LOC o]
* 00676 0 43 0 00622 512 BRM SCAN GET INCREMENT
00677 0O 55 0 00156 513 ADD Lec1 Sﬁ
00700 0 35 0 00156 514 STA LeCt SAVE RESULT
00701 0 51 0 00673 515 8RR ILec ExIT
00702 O 76 0O 00142 516 $BSS  LDA L6C 6LD LOC
00703 O 43 0 00673 517 BRM ILsec GET NEW LSC
00704 0 53 0 00153 518 BSS1  SKN PASS TEST PASS
00705 0 53 0 00117 519 SKN M1 TONT PRINT IF 15T PASS
* 00706 0 43 0 00000 520 BRM EDTL PRINT LBCATION
00707 0 76 0 00156 521 LDA LEC1 'NEW LOCATIBN
00710 0 35 0 00142 522 “STA L8C
00711 0 01 0 00241 523 BRU LINE .
* 00712 0 43 0 00676 524 $DATA BRM SCAN E;
§ 00713 0 53 0 00153 575 SKN PASS
o 00714 0 01 0 00722 526 BRU DATAL 5
% 007150 35 0 00145 527 STA WIRD Q
00716 0 36 0 00144 528 STB WMBD
0717 0 76 0 00066 529 LDA BO
B 00720 0 35 0 00146 530 STA WRD2
* 00721 O 43 0 00431 531 BRM ECTT
00722 0 61 0 00142 532 DATAL MIN Lec
. 00723 0 76 0 00150 523 LDA TERM
00724 1 72 0 00061 534 ~ SKE CCHR
00725 0 01 O 00241 535 BRU LINE
00726 0 01 0 00712 536 BRU DATA a
00727 0 76 0 00122 537 SDED  LDA Ma7 SCALE i
* 00730 0 35 0 00254 528 STA SCALE 5
* 00731 0 43 0 00000 539 BRM DPW GET DOUBLE PRECISIGN WERD 2
* 00732 0 23 0 00000 540 EXU PR T5 EXCHANGE OR NOBT T8 EXCHANGE >
00733 0 36 0 00145 541 STB WBRD o
00734 0 35 0 00011 542 STA VALU o
00735 0 53 0 00153 543 SKN PASS =
00736 O 01 O 00742 544 RRU DEL) Py
00737 0 76 0 00066 545 LDA BO &




00740 0 35 0 00146 545 STA WRT?2 .Eg
* 00741 0 43 0 00721 547 BRM EDIT R
00742 0 61 0 00142 548 DED1 MIN L3C o
00743 ©0 53 0 00153 549 SKN PASS
00744 © O1 0 00752 550 BRU DED?2 o]
00745 0 76 0O 00011 551 LDA VALU ro
00746 0 35 0 0014% 552 STA WERD
00747 © 76 0O 00066 553 LDA BO
~....00750 G 35 0 00l4e6 5S4 STA WRT'2
* 00751 0 43 0 00741 585 BRM EDTT
00752 0 61 0 00142 556 DED2  MIN LSC
00753 0 76 O 00150 557 LDA TERM
00754 1 72 O 00051 SE3 SKE CCFR
00755 0O Ot O 00241 589 BRU LINE
. 00756 0 01 0 00727 560 BRU DED
00757 . "5é1 $RCD RES )
00757 0 75 0 00115 562 LDE SPAC -
00760 0 01 0 00762 563 BRU $+2
& C0761 5€4 $TEXT RES 0
y 00761 © 75 0 00060 565 LDE BCHR 2
00762 0 36 0 00033 566 STB BCIF Q
* 00763 "0 76 0 00535 567 LOA CHR
00764 1 72 0 01454 568 SKE =2 <
~ 00765 0 01 0 00772 569 BRU TEXT7
00766 0 76 0 00114 570 LTA P14
00767 0 35 0 00150 571 STA TERM
00770 0 76 0 01455 572 LDA =55
00771 ©0 01 0 01002 573 BRU TEXTE
* 00772 © 43 0 00000 574 TEXT7 BRM DECW
00773 0 54 0 00107 575 TEXTi1 SUB 823 Q
00774 0 75 0 00101 576 DB 817 2.
- 00775 0 36 0 00130 577 STRB TERM L
00776 © 73 O 01455 578 SKG =55 o
T 00777 0 01 001002 579 BRU TEXTG =
01000 0 76 O Q145% 580 LDA =58 °
01001 © 61 0 00022 581 MIN TERR o
01002 0 35 G 00031 582 TEXT6 STA CNTB =
* 01003 0 43 0 00514 583 RRM GET S
01004 U 53 0 00031 584 TEXT2 SKN CNTB




01605 0 53 0 00117 585 SKN M1 ACUAYS SKIF E?
01066 0 01 0 00241 586 BRU LINE DINE S
01007 0 76 0 00033 587 LDA BCIF ]
01010 1 74 0 01456 588 MOL =01010101 o
01011 © 6700 027 589 LSH 23 Q)
01012 0 35 0 00145 590 STA WORD SET WORD T® BLANKS "
01013 O 71 0 01457 561 LDX =00200000=25 X0 ' Y
* 01014 O 76 O 00763 562 TEXT3 LDA CHR
01015 1 72 0 00060 593 SKE BCHR
01016 ©0 01 0 01020 504 BRU $+7
01017 O 76 0 00033 595 LDA BCIF
01020 1 72 0 00150 596 SKE TERM
01021 0 01 O 01025 567 BRU TEXTS
01022 1 71 0 00000 598 CNA
01023 0 35 0 00031 569 STA CNTB
01024 0 01 0 01036 600 BRU TEXTA
01025 0 54 0 00033 601 TEXT8 SUB BCIF
01026 0 75 0 00041 602 LDB z
® 01027 2 23 0 01051 603 XU TEXTS. X2 EXECUTE SHIFT
N 01030 1 76 O 00145 604 ADM WORD ADD CHARACTER T8 WBRD >
01031 0 37 0 00025 6C5 STX CNTR, X0 (o
b 01032 0 43 0 01003 6C6 BRM GET
01033 0 71 0 00025 607 LDX CNTR, X0
01034 1 73 0 00031 6C8 SKR CNTB
01035 0 41 0 01014 609 BRYX TEXTI,> X0
01036 0 76 0O 00066 610 TEXT4 LDA BO
01037 0 35 0 00146 611 STA WRD2
01040 ©0 53 0.00153 612 SKN PASS
01041 0 53 0 00117 613 SKN Mg YES
* 01042 0 43 0 00751 614 BRM EDIT EDIT ALPHA=NUMERIC WARD Q
01043 © 61 0 00142 615 MIN L6¢C [+1 T8 T "
01044 0 01 O 01004 616 BRU TEXT2 %
01045 0 6700 022 617 LSH 18 b=
01046 0 6700 014 618 LSH 12
01047 0 6700 006 619 LSH 6 o
01050 0 20 0O 00000 620 NOP 0 ol
01051 621 TEXT5 RES 0 -
01051 0 76 0 00041 622 ENDPS LDA z o
01052 0 35 0 00153 623 STA PASS FSRCE END OF PASS 1{ &




*

01053 624 SEND  RES 0 E
01053 0 53 0 00153 625 ENDL1A  SKN PASS :
01054 0 01 0 01056 626 BRU  ENDI EnD PASS 1 ¢
701055 0 01 0 01173 627 BRU ENDZ =S
01056 628 ENDt  RES 0 0
AAAAA 01056 0 43 0 00000 629 BRM ENDSI N
01057 0 76 U 00117 630 CDA M1
01060 0 35 0 00153 631 STA PASS CHANGE PASS
01061 0 76 0 00142 622 LDA LoC
01062 0 35 0 00157 633 STA LoCP SET LITERAL ORIGIN
01063 0 35 0 00000 624 STA LADD SET 1ST LITERAL ALDRESS
* 01064 0 71 0 00000 635 LDX ERRC, X0
01065 0 76 0 00041 626 LDA Z
01066 2 35 0 00024 637 END3  STA VERR, X2 CLEAR ERRGR FLAGS
01067 0 41 0 01066 638 BRX END3. X0
01070 0 35 0 00024 633 STA  VERR
01071 0 35 0 00000 640 STA DWC
01072 0 76 0 00106 641 LDA DEFT E
§ 01073 0 35 0 00152 642 STA 5TYP
N 01074 0 76 0 00107 543 LDA p23 2
01707_5 035 AO__Q»Q ;é‘l_ 644 STA CcTYP Q)
01076 0 71 0 00120 645 LDX TPS, X0 ]
01077 1 67 0 00000 646 END14 CXA
01100 0 55 0 00116 647 ADD P3
01101 0 73 0 00154 642 SKG HIGH
01102 0 53 0 00117 649 SKN M1
01103 0 01 0 01120 650 BRU END13
01104 1 66 0 00000 651 " CAX
01105 2 76 0 00001 652 LDA 1,%X2
01106 0 72 0 00107 653 SK A EXTM a
01107 0 53 9 00117 €54 SKN M1 T
01110 0 01 G 01077 655 BRU END14 5
01111 0 14 0 00120 656 ETR M2 =
01112~ 235 0 00001 657 STA S 5
01113 0 37 0 00145 6538 STX WSRD, X0 0
01114 0 37 0 00025 659 STX CNTR, X0 o
* 01115 0 43 06 00000 6€0 BRH 5UTP
01116 0 71 ¢ 00025 661 LDX CNTR, X0 S
_ 01117 0 01 0 01077 662 BRU END14 &




s

01120 0 76 0 00041 fE3 ENDI3 LDA 7 p;
01121 0 35 0 0000CS 6€4 STA LTRY -
01122 0 76 0 00106 EFS LDA B22 _
01123 0 35 0 00151 665 STA CTYP &)
01124 0 76 0 00112 6€7 LDA TPM o]
01125 0 55 0 00114 668 ADD TPM+2 ™
01126 O 55 U 00116 6E9 ADL TPM+4 v
01127 ©0 35 0 00134 670 STA TPL 8RIGIN 8F LIETERL TABLE
01130 0 71 0 00036 671 LDX FRST, X0
01131 2 770 000032 672 EAX 3, X2
01132 0 37 0 00025 673 ENDP2 STX CNTR, X0
01133 2 76 0 00001t 674 LDA 1,X2
01134 0 75 0 01452 675 W] =07777
01135 0 70 0 01460 £76 SKM =02040
01136 0 C1 0 01146 677 BRU ENDP1
01137 2 76 0 00002 678 TTUOE 2.X2
01140 0 6620 020 679 RCY 16
01141 0 16 0 00005 680 MRG LTR1 E
'.? 01142 0 €720 020 681 LCY 16 =
& 01143 2 35 0 00002 682 C STA 2.X2 2
© 01144 0 61 U 000OS 683 MIN LTR1 o
01145 0 43 0 01115 64 T T BRM T TTBUTP
01146 0 71 0 00025 685 ENDP1  LDX CNTR, X0
01147 2 77 0 00003 “6R6 EAX 34X2
01150 1 67 0 00000 687 CXA
01151 1 72 0 00134 688 SKE TPL
01152 0 01 0 01132 689 BRU ENDP2
01153 0 76 0 00041 650 T LDA Z
01154 0 35 0 00151 691 STA CTYP
01155 0 76 0 00120 692 LDA TPS O
01156 O 35 0 00126 693 5TA TPE SRIGIN BF REFERENCE TAELCE &
01157 0 35 0 00127 £G4 STA TPR+1 d
01160 0 76 0 0011t 695 LDA co1 R
01161 0 35 0 00131 696 STA TPR+3 =
01162 0 35 0 00133 697 STA TPR+5 3
01163 0 35 0 00135 698 STA TPL+1 o
01164 0 76 0 00117 €639 CDA M1 =
01165 0 35 0 00137 700 STA TPL+3 S
01166 0 76 0 00532 701 LDA DLY1 &




%

01167 0 71 O Ol4dol 702 LOX =00200000=-82 X0 iﬁ

01170 2 35 0 000UVO 703 END8  STA CRUF , X2 CLEAR PRINT LINE X

01171 ©0 41 0 01170 7C4 BRX END8, X0

01172 0 01 0 00234 705 - BRU BGN4 O

01173 0 76 0 00107 706 END2  LDA B23 o]

01174 0 35 0 00004 707 STA EFLG B

01175 ©0 76 0 Gl014 7C5 CDA CHF o

01176 1 72 U 00060 709 SKE BCHR

01177 0 53 0 00117 710 SKN M1 ALWAYS SKIP

01200 O O1 O 01210 VAN! BRU ENTZ NG TRANSFER

01201 © 43 0 00712 712 BRM SCAN GET TRANSFER ADDRESS

01202 0 35 0 00145 713 STA WORD

01203 0 76 U 00G66 714 LDA 80

01204 O 35 0 00146 715 STA WRD?2

01205 0 43 0 00574 716 BRM ENTV EuTT

01206 1 73 0 000604 717 SKR T EFLG SET TRANSFER FLAG

01207 O 01 0 01211 718 3RU ENDS

01210 O 43 O 00652 719 END4  BRM PRNT PRINT E
£ 01211 0 71 0 00134 720 ENDS  LDX TPL, X0 CIT TABLE BRIGIN &
w 01212 0 76 0 00157 721 LDA LOCP Z

01213 0 35 0 00t42 722 STA LeC 0l

01214 0 35 U 00005 723 TTSTA T LTRYL T T 0 16 SEQUENCE

01215 1 72 0 00000 724 END6  SKE LADD

01216 O 01 0 01275 725 BRU PLTR LITERAL T8 GUTPUT

01217 O 43 0 00675 726 BRH MAXLC MaXTHUF TBCATISBN

01220 O 76 0 00107 727 LDA REFT

01221 0 35 0 00152 728 STA STYP

01222 0 76 0 00107 729 LDk B23

01223 0 35 0 00151 730 STA cTYP

01224 0 71 0 00050 731 LDX LRT,X0 1ST WORD OF REF TABLE Q

01225 2 76 0 00000 732 LDA 02 X2 ‘E

01226 0 55 0 00116 733 ADD P3 ol

01227 0 35 0 00005 724 STA LTR1 k=

01230 2 55 0 00002 735 ADD 2 X2

01231 2 55 0 00004 736 ADD 4,X2 (3

01232 0 35 0O 00006 737 STA LTR2 EnD 8F REF TABLE ol

01233 0 76 0 00006 738 ENDIZ LDA LTR?

01234 © 73 O 00005 739 SKG LTRY S

01235 0 01 0 01256 740 BRU END15 NG MBRE REFS &




01236 0 76 0 00005 741 LDA LRI i
01237 0 35 0 00145 742 STA WORD lou
012400 76 1 00005 743 LDA *LTR1 N
01241 0 35 0 Q0000 744 STA EREF1 =
01242 0 61 0 00005 745 MIN LTR1 Q.
01243 0 76 1 00005 746 LDA *TR1 ™
01244 0 14 0 00111 747 ETR €o1 &
01245 0 16 Q 01462 748 MRG z® °
01246 0 35 0 00000 749 STA EREF2
01247 0 €1 0 00005 750 MIN LTP1
01280 0 76 1 0Q000S 751 LDA *LTR1
01251 0 61 O 0000% 782 MIN LTR1
01252 U 35 0 00142 753 STA LBC
01253 U 43 0 00706 754 BRM EDTL
01254 0 43 0 01145 785 SRM BUTP - 8uUTPUT REF
01255 0 01 O 01233 786  3RU END12
01256 0 76 0 0011¢€ 757 END15 LDA P3 -
01257 0 35 0 00151 788 STA cTYP END CARD TYPE 7
$ 01260 1 73 0 00004 783 SKR EFLG
@ 01261 0 01 0 01267 7€0 BRU END7 N3 TRANSFER 2
01262 © 76 0 00011 761 LDA VALU Q
01263 0 35 0 00145~ Ve TTUUSTAT TTTTUSRDT ADURESS
01264 0O 76 0 00010 763 LDA MODE
01265 0 35 0 00144 764 STA WMA D
01266 0 43 0 01254 7€5 BRM §UTP SUTPUT TRANSFER TARD
01267 © 76 O 0U10S% 7€6 END7 LDA B21
01270 0 35 0 00151 7€7 STA CTYP
01271 0 43 0 01266 7€8 BRM 8UTP CLEAR CARDS
01272 769 END11 RES 0
01272 0 43 0 00661 770 BRM HOME Q
01273 0 43 U 00000 771 arRH WESF -
01274 0 01 O 00127 772 BRU BGN p,
01275 1 67 0 0000C 773 PLTR  CXA S
01276 "0 550 00116 773 TAODTT TP CURRENT SEUUENCE =z
01277 1 66 0 00000 775 CAX o
01300 2 76 ¢ 00002 776 LDA 2, X2 o
01301 1 72 O 0000% 777 PLT2 SKE T L[TFR1 =
01302 0 G1 0 0132C 778 ARU PLTI 8uT OF SEGUENCE P
01303 2 76 0 00000 779 LDA 0s X2 &




01304 O 35 0 00145 780 STA WERD VaLUE k
01305 2 76 0 00001 781 LDA 1,X2
01306 0 35 0 00144 782 STA WMBD MSDE N
01307 0 76 0 00066 783 (DA BO < pa
01310 0 35 0 00146 784 STA WRD2 o]
01311 © 37 0 00006 785 STX LTR2, X0
01312 0 43 0 01042 786 gRM EDTT
01313 C 71 G 00036 787 LDX LTR2,X0 RESTORE
01314 0 61 0 00005 788 MIN LTR1 INCREMENT SEQUENCE
01315 70 76 0 00005 789 LDA LTR1 ™
01316 G 61 0 00142 790 MIN L8C
01317 O 01 0 01215 791 BRU END6
0132C 0 54 0 CcULl5B7 702 PLT1 SUB L8CP
01321 G 35 0 00025 793 STA CNTR
01322 0 55 0 00025 764 ADD CNTR
01323 0 55 0 00025 765 ADD TENTR % % SEQUENCE
01324 0 55 0 00116 796 ADD P3 ;
01325 0 55 0 00134 797 ADD TPL E
§ 01326 0 350 00007 768 STA [TR3 TGRRECT POSTTION
¢ 01327 2 76 0 00000 799 LDA 0sX2 Z
@ 01330 1 77 1 00007 800 X MA x| TR3 EXCHANGE LITERALS [
01331 2 35 0 00000 Yok R STA To.X2 T \ "
01332 0 61 0 00007 802 MIN LTR3
013332 76 0 00001 803 LDA 1sX2
01334 1 77 1 00007 804 XVA *LTP3
01335 2 35 0 00001 805 STA 1,X2
01336 0 61 0 00007 8C6 MIN LTR3
01337 2776 0 poco2  8¢7 T T LDA 2. X2
01340 1 77 1 00007 808 XMA *LTR3
01341 2 35 0 00002 8O STA 2.X2 a
01342 U 01 0 C1301 &10 BRU PLT? ot
01343 Q 76 0 NO113 811 FREF  LDA P24 .
01344 @ 35 0 0002¢€ 812 STA CNT1 N3. 8F BITS LEFT e
01343 g 76 0 Q0121 813 LDA MR %
01346 0 35 0 00030 814 STA CNT3 SET FIELD COUNT 0
01347 G 76 0 00145 815 LDA WORD o
013500 35 G 00147 816 STA WRT1 SAVE FORM FOR EDTT =
01351 0 35 0 00146 817 STA WRD2 P
01352 C 76 0 00041 818 LDA z ’ S




01353 U 35 0 00145 B19 STA VSR 0 15 DATA i
01354 U 75 © 00066 820 LDB BO !m
01355 0 43 0 00000 821 FR4 BRM FLDC COUNT RITS IN FIELD e
01356 G 01 0 01415 RZ2T T TTTUBRU FRE™ 7 NG MBRE FIELDS ™)
01357 0 61 0 00030 823 MIN CNT3 o]
01360 0 35 0 00027 824 STA CNT2 FIELD SIZE
G1361 1 72 0 00000 825 SKE AB ALDRESS BITS
01362 0 01 0 01370 826 BRU FR2? NoT ADDRESS SIZE
‘01363 1 72 0 00026 827 SKE CNT1 BITS LEFT
01364 © 01 0 01370 828 BRU FR?™ - N§T ADDRESS FIELD
01365 0 43 0 00401 829 BRM SCNL
01366 0 36 U 00144 830 ST8 WMED
01367 0 01 0 01374 821 ERU FR3
01370 © 43 0 01201 832 FR2 BRM SCAN GET NON-ADDRESS FIELD
01371 0 43 0 01432° 823 BRM SKP
01372 0 00 0 00106 ~—~ ~~ 8¥4  THLT T TRELM T
01373 0 61 0 00021 8325 MIN RERR SET R FLAG H
01374 0 75 0 00041 836 FR3 LDB z 7
£ 01375 ¢ 71 0 00027 BT CDOX CNT25X0
@ 01376 2 6600 000 828 RSH 0sX2 LEFT ADJUST IN B Z
01377 1 72 0 00041 833 SKE z Qo
014060 0 C1 0 01423 840 T BRU T FREe T T
01401 0 76 0 00041 841 FRI LDA z
01402 0 71 G 0002¢€ 842 LDX CNT1,X0
01403 2 6700 000 843 LSH Os X2
01404 0 15 0 00145 844 MRG WORD INSERT FIELD IN WORD
01403 © 35 0 00145 845 STA WERD
01406 0 76 0 00026 846 LDA CNT1
01407 0O £4 0 00027 847 Su® CNT2 DECREMENT BITS LEFT
01410 0 35 0 00026 843 STA CNT1 Q
01411 G 76 0 0015C 849 TDA TERM -
01412 1 72 0 00061 850 SKE CCHR TEST FOR COMMA =
01413 © 01 0 91415 851 BRU FR= EnD BF REFERENCE =
01414 00170 01358 882 BRU FR4 PROCESS NEXT FIELL 2
01415 0 76 0 00147 853 FRS LDA WRD1 °
01416 0 35 0 00146 854 STA WRD2 SET FORM FBR PRINTING -
6014170 76 0 C0O0586 855 CDA B0 =
01420 © 53 0 00030 856 SKN CNT3 S
01421 0 35 0 00146 857 STA WRD2 T38 MANY FIELDS T8 EDIT




01422 0 01 0 00425 858 BRU LIF8 §
01423 1 72 0 00117 859 FR6 SKE M1 L
01424 0 61 Q 00022 860 MIN TERR 1
01435 0 43 0 01432 861 BRM SKE
01426 0 00 O 00066 862 HLT BO o
01427 0 53 0 00117 863 SKN M1 o
01430 0 61 0 00022 864 MIN TERR o
01431 0 O1 O 01401 8ES BRU FR1
, 01432 0 00 0 00000 866 $SKB  HLT
01433 1 77 0 01432 867 XMA- SKE
01434 0-55 0 01444 868 ADD INDY
01435 1 77 0 01432 869 XMA SKB
01436 0 46 00014 870 TXAE
01437 O 72 1 01432 871 SKA *SKB
01440 0 01 0 01442 872 BRU §+2
01441 ©0 61 0 01432 873 MIN SKR
01442 © 46 00014 874 XAB -
01443 0 51 0 01432 875 BRR  SKEB &
§ 01442 0 00 1 00001 876 IND1 _ HLT *1
& 877 $M1,LINE,S0,P14,BCIF,SPAC, TEXT1,M23 >
o - 873 SIERR.INR1,DLBL,FRM4,XFLG,0PD1 o
o 879 $B11.,C3
880 END-
01445 00177750 T
01446 07700000
01447 00040000
_ 01450 00077777
01451 00000073
01452 00007777
01453 00002140 o
01454 00000036 oy
01455 00000067 8]
01456 01010101 °
01457 00177774
01460 00002040 °
01461 00177770 ol
01462 00006060 =
00056 MT Py
60057 MTE S
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00221 SCNX 131
00223 SCIX }N
00225 LGP ®
00227 T CITM N
00235 MLOC o
00236 ALN =
00730 SCALE
00256 EDCT
00257 READ
00307 FLD
00524 SYM
01175 CHR
01032 GET
00300 : SM1
00301 LSYM
00553 SRCH
00304 PBPI
00651 : NSRT E
00343 PBPR
00576 FORCES =
o13es SCNL 3
00356 , - NAB
00361 ADDR
00451 EGD
00372 E6M
00405 J INDB
01370 SCAN
00415 XMSK
00423 ; INST
01312 EDIT a
01210 PRNT &
00460 SKSESD P
00462 EBDI 0
00521 CTT
01166 DLY1 5
01205 EDTV .
00654 ELE
01272 HOME

01217 MAXL




01253

00731
00732
00772
01056
010é4
01071
01271
01170
01241

01246 -

S 01273

01355
01361

VA Y 4

gz Jo 67 ?3ed

DNT

4

50070 "ON 8oTe3eD
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SDS PROGRAM LIBRARY
PROGRAM DESCRIPTION

Page 1 of 9 Catalog No. 012009

IDENTIFICATION: 900 Series SYMBOL Part II

AUTHOR: SDS

ACCEPTED: January 15, 1965

COMPUTER

CONFIGURATION: Any SDS 900 series computer with at least 4K memory.

PURPOSE: Perform search, insert and scan (and evaluate) the operand
field of a SYMBOL line.

PROGRAMMED

OPERATORS: CAB, CBA, CAX, CXA, CBX, CNA, SKE, SKR, MUL,
DIV, ADM, XMA

STORAGE: 02103 locations including constants

TIMING: N/A

USE: SYMBOL consists of three parts (separately assembled

programs) plus a mnemonic table plus I/O subroutines.

Part Il performs the table manipulative functions (search,
insert and move) for the four item tables: mnemonics,
symbols, references and literals. In addition, Part II
scans and evaluates operand field expressions.

Subroutines:

The following subroutines are documented in the order of
their appearance within SYMBOI., Part II.

CNVRT GNFE SCI
DECW MAXL SCNL
DPA MOVE SCNM
DPMT NSRT SCNR
DPNM OCTW SRCH
DPSS SCAN SSIGN
DPW SCC SYM
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Catalog No. 012009

USE: (Cont) SCNL

SCNM

SCNR

SCAN

Scan literal

BRM SCNL with same conditions as
SCAN

return with same conditions as SCAN

Scans address field. Will accept literal or
reference as result. Uses SCAN, SCNM, SCNR
and GET subroutines.

Insert literal
BRM SCNM with literal in A, B

return with address of literal in A if pass
two

If pass two and literal is not in table, the literal
will be inserted. Uses SRCH subroutine and
uses MOVE if literal has to be inserted.

Scan reference

BRM SCNR with same conditions as
SCAN

return with same condition as SCAN

If pass two, and address consisted of one symbol
which was not found (VERR contains non-zero)
and no connectors were present (CHR1 contains
zero), address is considered to be an external
reference. If reference was not previously in
table, it will be inserted. Uses SCAN and if
reference uses SRCH and if new reference,

uses MOVE.

Evaluates symbolic expression

BRM SCAN  with first character of
expression in CHR return with value of
expression in A and in VALU and mode of
expression in B and in MODE.

5-2
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Catalog No, 012009

USE:

(Cont)

SCI

SCC

Upon exit from SCAN, the character following the
character which terminated the expression will be
in CHR. The character which terminated the
expression will be in TERM.

The SCAN routine uses the subroutines:

SCI  unless first character of expressor
terminates expression

SCC unless first character of expressor
terminates expression

If a connector (other than a terminator) was
encountered, CHR1 will be nonzero.

Evaluates an item

BRM SCI with first character of item
in X2

return with value of item in A, mode of
item in B

Upon exit from SCI, the first character following
the item is in CHR.

The SCI routines uses the following subroutines:

GET

TCHR

CNVRT if the item is octal or decimal
SRCH if the item is symbolic

SCAN if the item is subexpression

Evaluates a connector

BRM SCC with first character of
connector in X2

return with code for connector in A (MODE
is merged to A)
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Catalog No, 012009

USE:

(Cont)

Upon exit the first character following connector
is in CHR. SCC uses the GET subroutine.

The following code is used for connectors:

OEerations

10 ++
11 --

I*

22 *
33 +
34 -
45
46 |/

47 //
50 *+
51 */

o
"

SYM Collects a symbol

BRM SYM

Terminators

004
01,
02 )

with first character of
symbol in CHR

return with first word of symbol in SM1 and
A, second word of symbol in SMZ2 and B

Upon exit from SYM, the character following the

symbol is in CHR.
subroutines.

Sym uses the TCHR

SRCH Search table for item

BRM SRCH

with location if key in A,
location of table packet

(see MOVE subroutine description) in B

return if no match is found

return if found

5-4
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Catalog No, 012009

USE:

(Cont)

NSRT

If item is found the location of the item is in X2,
the second word of the item is in B and the third
word of the item is in A. If item is not found the
location of the item with the largest key less
than the key given is in X2, ‘

Insert label subroutine

NSRT is used to insert an item in the mnemonic
table (for FORM and OPD labels), the symbol
table, the reference table, or the literal table.
First the item is searched for and one of the
following is done:

1. If pass 1 and the item was not found, the
item is inserted by using the MOVE
subroutine.

2. If pass 1 and the item was found and is not

identical to the item to be inserted, the
duplicate flag is set and the new item is
discarded.

3. 1f pass 2 and the item was not found, there
was a program or machine error.

4. If pass 2 and the item was found, the
duplicate flag is checked and if set, the
duplicate error is set.

NSRT is entered with the location of the item in
A and the location of the table packet (see MOVE
subroutine description) in B. The SRCH and
MOVE subroutines are used.

Calling sequence is:

BRM NSRT with A and B as specified

return
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Catalog No, 012009

USE:

(Cont)

MOVE Move item into table subroutine

Tables are described by a six-word packet as
follows:

Packet Origin B  Base of table = location of
first item in table minus 3.

+1 F  Location of first item to be
compared when doing binary
search.

+2 m Initial increment for binary
search.

+3 M Mask for masking second

word when searching.

+4 n If there are k entries in the
table, n = 3k - m.

+5 T Type + 0 if table expands up,
-1 if table expands down.

If there are k entries in the table:

[1og k]
:::2 2

n = 3%k-m

m =3

F = B+n+t3
There is a packet for each table, specifically:

TPM Mnemonic command table packet
(up from S5)

TPS Symbol table packed (down from
end of memory)

TPR Reference table packet (down
from end of symbol table)

TPL Literal table packet (up from end
of mnemonic command table)

5-6
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Catalog No, 012009

USE: (Cont)

CNVRT

SSIGN

DPMT

All items are three words. MOVE is entered
with the location of the item to be inserted in
LKI, the location of the packet for the table in
which to insert in LKT and the location of the
item which is to precede the item being inserted
in X. MOVE will move part of the table up or
down (depending on T), insert the item, and
modify the packet as required.

Calling sequence is:
BRM MOVE  with X as specified
return

Convert 4 characters

BRM CNVRT with 4 six bit characters
in A

return with binary integer in A

The conversion will be from decimal if X2
contains 0, and from octal if X2 contains 3.

Set sign

BRM SSIGN  with possible sign character
in CHR

return
If CHR contains a minus sign, SIGN will be set
to -1. Otherwise, SIGN will contain zero. If
contents of CHR was "+'"" or '""-", this character
will be skipped. Uses GET subroutine if CHR
contains '"+'" or ''-".
Double precision multiply by ten

BRM DPMT with multiplicand in A, B

return with product in A, B



Page 8 of 9

Catalog No, 012009

USE: (Cont) DPA

DPNM

DPW

DPSS

Double precision add

BRM DPA with addend in A, B and
original in WRD1, WRD2

return with sum in A, B
Double precision normalized multiply

BRM DPNM  with multiplicand in WRD1,
WRD2 and multiplier in
MULTI1, MULT2

return with product in A, B and WRDI,
WRD?2

Operands must be normalized and result will be
normalized. DPNM uses the DPA subroutine.

Double precision word

BRM DPW with first character of
constant in CHR

return with result in A, B and in WRDI1,
WRD2

This subroutine computes a fixed or floating
constant. The contents of SCALE determine the
implied binary scaling (in case of no B or */).
Upon exit from DPW, the character which
terminated the constant is in TERM, and the
next character is in CHR. Subroutines used are
GET, SCI, TCHR, DPA, SSIGN, DPMT, SPNM,
GNF, DPSS.

Double precision set sign
BRM DPSS with argument in A, B
return with result in A, B

If the contents of DPSIGN is negative, this sub-
routine puts the negative of the argument in A, B.

5-8
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Catalog No, 012009

USE: (Cont) OCTW

DECW

GNF

MAXL

Evaluates an octal item
BRM OCTW with first character in CHR
return with value in VALU
Upon exit the character following the item is in
CHR. OCTW uses the GET, SSIGN, GNF, and
TCHR subroutines.
Evaluates a decimal item
BRM DECW with first character in CHR
return with value in VALU
Upon exit the character following the item is in
CHR. DECW uses the SSIGN and TCHR
subroutines.
Get next field
BRM GNF
return with blank or comma in CHR
This subroutine will skip characters until a blank
or comma is encountered. If the initial contents
of CHR is not a blank or comma, the E error
flag will be set.
Compute maximum location counter value
BRM MAXL
return
If the contents of LOC is greater than the contents

of MLOC, the contents of LOC replaces the
contents of MLOC.



900 SERIES SYMBOL PART Il

(G ]
SCR1
(VALU)——==(a)
§ ExIT/ EXIT EXIT
O~ (a) “—@@—(* Set X error
(LSYM)—=(a)
> (LRT )= (b)
EXIT
SCK5
‘ (a)——m=(LTR1)
SCR3 A .
(@Ml le— 1 (" spcH
(PASS): 0 )= (b)—==(LTR2)
C__; (o= tre2) C2
- ! (LLT)—=(b) 0—=(a) (b)
EXIT
SCR4
{a) A(ADDR)—= (VALU)
2 (b) == (MODE)
(2, X2)—==(a) SRCH (LOC) (@)
] 0200 —=(b)
SCK2
< (LADD)—(LTR3)
(LADD) + 1—-(LADD) ‘_ic 15
CK3 0202 —= (b} (@}A27:0
MOVE
b [MOVE] -
(LTR3) —m(a) =
15 \#
27,
(a)A 0 » 2 (b) (a)—s= (2, X2)
= (1, X2) A 077770000
+(b) —==—(1,X2)
(VALU) —=—(a)
Ez; A (ADD&ED—E()Q), (VALU (MODE)—.—?b)
EXIT
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900 SERIES SYMBOL PART 11 (cont.)

0 —= ((LOP)), (VALU),
(MODE), (CHR1)
(CHR) —=(X2) SCNI Nl
(CHR) —=(a), (X2) (VALU) @
SCl
. (a) —==(VALU)
C (CTT, XA (IC): ojj__—’ (b) ——(MODE) v
= (CHR) —»=(X2) W
SCN8
scC
(a)—=(MODE) SCN13
Set P error >
- (LOP) - 1 —==(LOP)
SCN7 . (LITM) - 1 —=(LITA) SCNII = ) 4
DE
07000 —= (b) (MODE) (= C (TERM): ) )—-—’
A 4 SCN2 # -
( (a): ((LOP)) )g > ((LOP)) —==(a) C (SCNX): (LSXT) W (TERM):)
> y
\
( (@) A(b): (LOP)) )f_J c (e)A(b): 0 )j—* (MODE) A 077 —»—(b)
#
SCN4
(LOP)+1 —==(LOP) C(a)/\07000:05000 }LP (a) A 0700 —==—(qa)
(LITM) +1 —== (LITM) -
(MODE) —=—((LOP)) = _l
(VALU) —=—((LITM)) <«

((a) A01700) x 2 (X2)
((LOP)) —==—(b)

Reset overflow

((LITM)) —=(a)

(SCNS, X2)

5-11

SCN5  CLS
SCN5+1  CLD
SCN5+2 CLP
SCN5+3  CAS
SCN5+4  CAD
SCN5+5  CAP
SCN5+  CXQ
SCN5+7  CEQ
SCN5+8  CDS
SCN5+9  CBS



900 SERIES SYMBOL PART Il (cont.)

(@) v (VALU) —=(a) (a)¥ (VALU) —=(a) (@) A(VALU) —=(a) (@) x (VALU) —(a)
\ CAP1
CLS1 A ((LOP)) —==(a)
(a) —=—(VALU)
(MODE)V ({LOP)) ~—==(a)
(a) - (VALU) —=—(VALU)
(((LOP))¥-1)A (MODE) —==(a)
CLS2
A2:0 | (a) +_(VALU) —»=(VALU)
(a) Set R error (MODE) A ((LOP)) —=— ()
< . ©
Ove@yes——'ﬂ Set T error @
No I
A
(MODE) —»=(a) (a) + (VALU)~ 1 —= (a)
A .
(®n ZDL—. ()% 2——-—(0) (a)/(VALU) —=(a) . cXQ

(o) —=(X2)
0 —=(b)
{(LITM))x 2722 (a)

(a) —==(MODE)
y
EXIT (VALU) —»(a) (VALU) —=(
A
< ( >
-(a) —=(a) (a): -1 (a): 0
| > <
- (a) —=—(X2)
Set Terror < (@):9 0 ?—"(b) X2
I < (wtm)2%2 e (ab)
((LITM)) x 2<X2)——>(a) {a): -1 5(°)<—>-(VALU) Underflow
g‘ No
0 —»(b)
((LITM))/Z(Xz)—» (a) CAPL

Underflow

0 —(a)

Yes




SCI2 ;

( (CTT, X2) A(IC):

v

900 SERIES SYMBOL PART Il (cont.)

SCIT

© 9 ©

7 —==(CNTR)
(a) —==(CHR2)

Set E error
GET

0 —==(ab)

(a): 0

y #
(CTT, X2)

SCIT7
SCIT3 0 =)
(SM2) —==(b) —‘—’l
(a) === (SM1) SCITI
Cycle left 6 (a) —(SM1)
(a) V(SMI1) —=(a) (b) —==(SM2)
(SC) —=(b)
- y
(CNTR) -1 2
( (CNT®<—- e (CNTR) TCHR ’
< 1
\ 4

GET

'

(CTT, X2)A(SC): 0 )—’—-»

3 —=(X2) 1———_( (CHR2) A (OCTF): )4— 0 —m(x2) jt

alphabetic

SCIT4

(SM1) —=(a)

(SM2) —=(b)
(CNTR)=1 —=—(CNTR)

(a) A(ADDR) —m=(a)

} %
Any 8 or 9\ No > SCXTé SCITS X
) Cycle left 6 >
Yer (a)V'a —m=(a) d——‘ (CNTR): 0
<
Set E error » L
A 4 1 (a)A077770000 —»(SM2)
(SM2) —=(a) Set V error (sren ) (b) —=(SM1)
(LSYM) —»(a)
CNVRT 3 (LST) —m=(b)
(a) x 2 x (K3, X2) -
——am=(SM2)
Set D error (b)A0100: 0
Set T error ] =
s (b)A 077 —==(b)
| I
(SM1) —m=(a) (b)A2:0
CNVRT
Reset overflow —.Gverflow No 0 —m=i(b)

(a) +(SM2) —==(a)

Yes
y

Set T error

5-13

EXIT

EXIT



(CHR): $

SCL1

900 SERIES SYMBOL PART Il (cont.)

GET
(a)—==(X2)

C(CTT, X2)A(CC): 0 )‘Lﬂ

GET ——___,l
SCL2

(IFLG) + 1—==(IFLG)

9

C (SCNO): (SCNX)

SCX1 l

(LOC)—(a)
0—(b)
#
2—a (b) @n2':0
() A (ADDR) —=(a) 0 ——a—(ab)
0-—m»(a)
b () x 2°V(CHR) — (a)
SCA2
() —=—(VALU) E
GET C (a) A 077000000 : 0 Set T error
0—={(b)

SCAI T

(VALU}—=(a)

SCA3

GET
0—s(b)

(VALU)—=(a)

5-14

Branch to CTT, X2

(SCAN)—=((SCNX))
(sc1)——>((sc1x))
(SCIX) + I—»=—(SCIX)
(SCNX) + l—==(SCNX)
(LOP) + 1—==(LOP)
(LITM) + 1—==(LITM)

GET

(SCNX) - 1 —=(SCNX)
(LOP) - 1—=(LOP)
(LITM) - I—=(LITM)
(SCIX) = 1—=={(SCIX)
((SCIX))—={SCI)
((SCNX))—==(SCAN)
(VALU) —==(a)

alphabetic
nonzero digit
zero

asterisk or dollar
Quote

left parenthesis

SCS
SCb
sCO
SCL

SCX




900 SERIES SYMBOL PART Il (cont.)

C {CTT, X2IA(CC): 0 )=_..

SCC1

#

(a)——s=(TERM)

Set E error
GET
(MODE)—a=(a)

(X2)—=—(a)

EXIT

SCC7

(T)!L\f
J

(CTT, X2) (CNCT)

5-15

(a) —==(CHRI) (a)—==(CHRI) z ( (b)A07000: 0 )
GET GET -
(CNCT)—s (b)
cCs
(): + 04522 —=—(CNCT)
) sCcé )
05000—=(b) ( (")L’-/_)—JL'C (a): (CHRI). j—»@
05100—s=—(b) (X2)——am(TERM)
i (b) x Z2—mm(b)
ccs 4
(b}———(CNTR) >
scca
GET

SCC3

(CNCT) A 07700V (MODE)—s=(a)

EXIT




900 SERIES SYMBOL PART Il (cont.)

0—=(b)
< Cycle left 6
SYM2 1 (@)V (SM1)—=(a)
(a)—>=(SM1)
(by—>—{(SM2)
(SC)—= (b)

2 -
( rom ' EZ;"Z) \ (S&’])) —-.( (b)A 07700:0 )

' #
SYMI SYM4
(SM2)—=(b) N4 ) ™ 4 R Cycle right 12
(SM1 )} () U (b) /\i)7700 :0 ) 83—» gm ; ;
Cycle left 6
(O) \Y) A——»(a)
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(o) —==(LKI)

(b) —== (LKT)

(a) —= (X2)
(0,X2) —=—(KEY1)
(1, X2) —==(a)

(b) —=(X2)

(a) A (3, X2) —= (KEY2)
(0,X2) —=(LKS)
(3,X2) —== (LKM)
(1,X2) —=(a)
(2,X2) —==(b)

900 SERIES SYMBOL PART Il (cont.)

(LKI)+1 —== (LKI)
((LKT)) —=—(a)
(LKD) +1 —s (LKI)

(a): (1, X2)

#

(1, X2) V0100 —==(1,X2)
Set D error

((LKI)) —=(b)

LK7

—’( (0): (2, X2) )

EXIT,

LK1 4

(a) —= (X2)
0 —(a)

(b)A-2:0

0 —»=(ab)
(LKS) —==(X2)

(b) +(LKS) —==(a)

LK4

(X2) —=(LKS)

)

> LK2
<
( (a): (KEY1) H (a): (KEY1)
LK3 L
(6)/2 —==(b) (1, X2)A (LKM) —=(a)

(0, X2) —w=(a)

5-17

—C

LKé >
<
( (a): (;EY 2) )
f

(a): (KEY 2) )

(SRCH) +1 — (SRCH)
(1,X2) —==(b)
(2, X2) —m (a)




900 SERIES SYMBOL PART Il (cont.)

(LIMT) + 3——(LIMT)
>
(LIMT): 0 @
<
\
(X2)—==(LKP)
(LKT)—=(X2)
(LKP) V22— (o)
MOVI
‘!_\2 (a) A 020037777 —==—(LKS)
(5,X2):0 (a)+ 3—=(LKM)
C< iy (0, X2) +(2, X2) + (4, X2) - (LKP)—s= (a)
Y
(a)—s— (LKM)
(a) + 3—== (LKS)
(0, X2) - (LKP) - 1—=—(X2) MOV3 MOV7
. > ‘ 14 ((LKS) )}t ((LKM))
((LKS) Y= ((LKM)) C (0):0 )——D (Q)V 2— (X2) > X2) -1 x2)
<
MOV2 #
(X2) + 1—=— (X2) x2):0 ) O____/(Xz)o
>
MV1 MOV6
(1?(5)-3()(2) (LKP) (LKM) + 1 —— (LKS)
MOV4 -
((LKT)—==((LKS)) peos o Y=ol (LKT)—=(X2)
(LKI) +1—= (LKI) \RE):Y (4, X2) + 4—= (4, X2)
(X2) + 1—==—(X2)
MOV5
(0) + (41 X2)—>(2l X2)
<
2,X2): (4, X2 — 0—(4, X2)
(exu ) (0, X2)—2m (c)
>
MOVS t
>
(1, X2) + 3—==(1,X2) "——@2%0
< C(5, X2): OH (a) +3—=(a)
<L
(0, X2) —m={(a) &
- (a)—=(1,X2)
MV3 V2
(LKP)—=(X2) (a) - 3——==—(0, X2)

EXIT
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900 SERIES SYMBOL PART 11 (cont.)

(a)—==(VALU) (CHR )= () (b)=——s== (WORD)
(a) A 077007700 —= (a) (a)—=— (TERM) (@) x 10— (b)
(@) x (K1, X2) + (VALU) —=(a) 0—»(SIGN) (WORD)—#= (a)
(a)}—==(VALU) - (b)—= (WORD)
(a) A 077770000 —> (a) (@) x 10—w=(ab)
(a) x (K2, X2) + (VALU) —=(a) y Reset overflow

( {a): - >—>= - 1—==(SIGN) (@) + (WORD) —s=—(a)

Y
(OverfloD-—e-sﬁ Set T error

EXIT SSIGNI| ¢
‘ o @+ ~

SSIGN3

GET
; EXIT 7

(a)—==(TEMP)

(a)A -2 —==—a)

Shift (ab) right 1

(a) + (b)—=(a)

Shift (ab) right 23

Reset overflow

(a) + (TEMP) + (WRD 1)—= (a)

I

Overflow

Set T error

(WRD2) —=—(WORD)

(WRD1) x (MULT1) —=(ab)

(a) —==(WRD1)
(b)——a=(WRD2)
(a) x (MULT2)——=-(ab)
Right shift (ab) 23  ~

(a) —=(WRD1)

(b) ——==(WRD2)
(WORD)——=(a)

Shift (a) right 1

(@) x (MULTT)~——m=(ab)
Shift (ab) right 23

DPA

(@) —==(WRD1)
(b) —== (WRD2)

; EXIT;

EXIT



900 SERIES SYMBOL PART Il (cont.)

0 —b(g)

(SCALE) —=(BEXP)
0 —==(WRD1), (WRD2)
-1 —»=(FFLG), (DEXP) DPW4
SSIGN =
-— (a) —=(X2) ,( o0 )
(SIGN) —==(DPSIGN) (DC) —==(b) (b) A(CTT, X2): 0 J
#

v ‘Hf

(a):.
-

DPW2 3

(FFLG) +1—(FFLG)
2>
<

(DEXP) +1 —s=—(DEXP)

DPW1
HR )=t (WRD 2
{a)—==(b)
0 —==—(q)
2 —s(oma)
DPA 1
(a)—==(WRD1)
(b) —==(WRD2)
(DC)—==(b)
~(DEXP) —am- () &GDEXP):D
L <
3
(a) —=—(DEXP)
(CHR)—>=(a)
DECK2 y
z A\ (a):E ,
DECK6 -
(a) + (DEXP)
i—-.-(DEXP) < CET
i

DECKS8
: | SRS
SCI (CHR) (a)
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DPW20
—— L Exponent and low order ’
mig‘z; ——-EE; (CHR) = (TERM) mantissa —»=(WRD2)
0 —=(X2) GET 47 - (x2)

. o normalize
'(‘°)f"ﬂje(wm) l > () —m= (WRDI)
b) —=—(WRD2) (WRD2) —==— (b) # (X2) —==(a)
EXZ) = (a) (WRD1) —== (a) Set T error (a) : (BEXP)

>
< (DEXP): 0 24+ (a) —==(a)
(a) —=—(BEXP)
< ] exponent to (a) (a) + (BEXP) —==(a)
' EXIT DPW5
(BEXP) + () —a= (BEXP)
(DEXP) —m=(a) (@:9 > (a) -9 —==(DEXP)
0 —= (DEXP) : 9 —=(q)
4 - PWSA A <
GDEXP):D/—D (BEXP) +22 ~w= (BEXP) >
< DPW1ly
(a) —(X2)
0 —=(b) 5 (BEXP) +(a) —==(BEXP)

- (DEXP) —=(a)

DPW91

(BEXP) - 46 —==(BEXP)

(DEXP) —=(a)

4

(a) -9 —=(DEXP)

5
( (DEX@d——— 0 —(a)
47 —= (X2)

<

—»=(b)

normalize

(@) —== (MULTI)

(b) —= (MULT2)

(BEXP) +(X2) —== (BEXP)

DPW9Q A
0 —= (DEXP)
\
C(°)D>_' 9 — (a)
Sle |
DPWé y
(a) —(X2)

(BEXP) - (o) —==(BEXP)
5(X2) —»(b)

0 —(a), (X2)
normalize

(a) —==(WORD)

(BEXP) - (X2) —==(BEXP)
22

277 —=(a)

4] ~)—(b)
(ab)/(WORD) —(a)
remainder —#=(b)
(a) —== (MULTY)

(b) —»=(a)

0 —=(b)
(ab)/(WORD) —=(a)

(@) +1 —=(a)

[DPNM]

f Y DPNM
DPW10
(WRD1) —==(a)
A
>
e ~{ (FFLG):0 ’
<
Y
Reset
overflow
A
< ~(BEXP)
(BEXP): 0 | (ab)X2 —==(ab)
=
DPW12 v
es
(cb)XZ(BEXP) ——=(ab) Underflow 0 — (ab)
No
‘ e |
Overflow N L DPWI3 DPWi4
(b) —==(WRD2
Yes (a) —==(WRDI) DPSS
Set T error
DPW20
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~(b)—=(b)

(a) + V—a=-(a)

C a):7 2

(a)¥- I—=(a)
(a)—==(WRD1)
(b)——=(WRD2)

;EX[T;

( Set E error
<
Set T error
OCT!
—_—
Py
(( TCHR ) }2—8(VALU)x 8+ (a) —=(a)
1
CT2
(o)~ (TERM) (SIGN): 0
} 1 ’
3
GNF
(VALU pv040000000
(VALU()v)mooooooo »—(c) —
—gme (Q
L 4
@ a)=(VALU
Set E error
(CHR)—= (TERM) EXIT
GNF1 GET

(TERM)—~———(a)

5-22

Set T error

No

Overflow Yes

| (VALU)x 10 +(a)~=—==(a)

S-

DEC2
(VALU)—>(a)

DEC3

~a)—(a)

- <
~(a)—>(a) '-‘GSI_GJN): 0)

I >

y
{a)=(VALU)

; EXIT 7

<
(MLOC)—--(a)‘—‘.G):(LOCD—d (LOC)—== (o)

('

(a) —==(MLOC)
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1 »* §2
00000000 2 S8300 EGQU 0
00000000 3 X0 EQU $9300
00000002 4 X2 EQU 2=-59300
5 CAB 8PD 016400000
6 CBA 8PD 016500000
7 CAX 8PD 016600000
8 CXA 8PD 016700000
9 CBX 6PLD 017000000
10 CNA 8PD 017100000
11 SKE OPD 017200000
12 SKR ePD 017300000
13 MUL 8PD 017400000
14 DIV 8PD 017500000
15 ADM 6PD 017600000
16 XMA . OPD 017700000
00000 © 00 O 00035 17 $LSYM HLT SM1
00001 18 $MLBC RES 1
00002 19 $SCNX RES 1
00003 20 $LIOP RES 1
00004 21 SLITM RES 1
00005 22 $SCIX RES 1
00006 23305101 23 CHR1 TEXT 4,CHR]
00007 23305102 24 CHR2 TEXT 4,CHR2
00010 25 LREF RES 1
00011 23452363 26 CNCT TEXT 4,CNCT
00012 27 TEMP RES 2
00014 0 00 O 00000 28 LLT HLT TPL LBCATIBN OF LITERAL TABLE PACKET
00015 0 00 0O 00000 29 LLTR HLT LTR1 LBCATION 8F LTR1
00016 O 00 0O 00000 30 SCN® HLT S8T SCAN STORAGE LIMIT
00017 21 81 RES 0
00017 20000000 32 Bi DATA 020000000
00020 70000000 33 AQ DATA 070000000
00021 00007000 34 A4 DATA 07000
00022 00000700 35 AS DATA 0700
00023 00040000 26 B9 DATA 040000
00024 77000000 37 co DATA 077000000
00025 28 C2 DATA 07700

Qoqpﬁ7qo
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00026 77007700 39 Ce2 DATA 077007700

00027 00000105 40 P69 DATA 69

00030 00000057 41 P47 DATA 47

00031 00000011 42 PG DATA 011

00032 00000005 43 PS DATA 5

00033 00000202 44 RRM DATA 0202

00034 2 00 0 37777 45 XADR HLT ~15X2

00038 46 $SM1 RES 1

00036 62440260 47 SM2 TEXT 4,542

00037 62440360 48 SM3 TEXT 4,SM3

00040 42257001 49 KEY1 TEXT 4,KEY1

00041 42257002 S0 KEY?2 TEXT 4,KEY2

00042 43423160 €1 LKI TEXT 4,LKI

00043 43424460 52 LKM TEXT 4, KM

00044 43424760 53 LKP TEXT 4,LKP

00045 43426260 54 LKS TEXT 4,LKS

000456 43426360 E5 LKT TEXT 4,LKT

00047 £E6 SIGN RES 1

00050 £7 DPSIGN RES 1

00051 58 BEXP RES 1

00052 539 $SCALE RES 1

00053 €0 DEXP RES 1

00054 €1 FFLG RES 1

00055 €2 MULT! RES 1

00056 €3 MULT2 RES 1

00057 0 00 O 04522 €4 AP HLT PCEN PRBDUCT CONNECTER
€5 KF1 FORM 7517
€6 KF2 FORM 13511

00060 112 000000 €7 K1 KF 1 10-0100,0

000&é1 10144 0000 €8 K2 KF2 100~010000,90

00062 00011610 €9 K3 DATA 5000

00063 110 000000 70 KF1 010-0100,0

00064 10100 0000 71 KF2 0100-010000,0

00065 00004000 72 DATA 01n0000/2

00066 73 823 RES 0

00066 74 ONE RES 8]

00066 00000001 75 FIVES DATA 1

00067 00000005 76 DATA 5

00070 00000031 77 DATA 25
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00071 00000175 78 DATA 128
00072 00001161 79 DATA 625
00073 00006065 8o DATA 3125
00074 00036411 &1 DATA 15625
00075 00230455 82 DATA 78125
00076 0137274} 83 DATA 390625
00077 07346545 &4 DATA 1953125
00100 &5 M2 RES 0
00100 77777776 86 LOM DATA 077777776
00101 00000777 87 FEM DATA 0777
00102 77777000 88 FMM DATA 077777000
00103 00C07777 89 MK12 DATA 07777
00104 007706077 90 MK#6 DATA 0770077
00105 07070707 91 MK3 DATA 07070707
92 XYZ SPD 06000000
93 ITM OPD 04000000 ITEM
24 CON 8PD 02000000 CONNECTER
o5 STM oPD 05400000 SYMBOL,LABEL,ITEM
96 DTM 6PD 04600000 DECIMAL,SYMBOLL,ITEM
G7 0TM 8PD 04700000 BCTAL,DECIMAL,SYMEBL,ITEM
00106 ¢8 $CTT RES 0
00106 O 47 0 004423 g9 BTH Sce 0 oo
00107 O 47 0 00443 100 6TM SCD t 01
00110 O 47 0O 00443 101 BTM SCD 2 02
00111 O 47 0 00443 102 B6TM SCD 3 03
00112 O 47 0O 00443 1C3 BTM™ SCD 4 04
00113 0O 47 0 00443 104 6TM SCD 5 05
00114 © 47 0 00443 1C5 6TM SCD 6 06
00115 0O 47 0 00443 106 0TM SCD 7 07
00116 0 46 0 00443 1C7 DTM SCD 8 10
00117 O 46 0 00443 108 DTM SCD 9 11
00120 O OO0 O 00000 109 £ HLT 0
00121 O 00 O 00077 110 C3 HLT 077
00122 0 40 0 00577 111 IT™ SCA 2 14
00123 40000000 112 BO DATA 040000000
0ot24 O 00 0 00002 113 B22 HLT 2
00125 O 00 O 000230 114 P24 HLT 24
00126 0 20 0 03310 115 CON SCON + 20
00127 O 54 0 00443 116 STM SCS A 214
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00130 0 54 0 00443 117 STM $CS B 22
00131 O 54 0 00443 118 STM sCS C 23
00132 0 54 0 00443 119 STM sCS D 24
00133 0 54 0 00443 120 STM SCS E 25
00134 0 54 0 00443 121 STM SCS F 26
00135 0 54 0 00443 122 STM SCS G 27
00136 0 54 0 00443 123 STM SCS H 30
00137 0 54 0 00443 124 STM scs 1 31
00140 0 00 0 00013 125 ECHR  HLT 2=

00141 0 00,0 00040 126 MCHR  HLT e S
00142° 0 20 0 00200 127 CON RCON ) 34
00143 0 00 0 00007 1238 A7 HLT 7

00144 0 00 O 00003 129 P3 HLT 3

00145 O 00 O 00100 130 817 HLT 0100

00146 0 20 O 03411 131 CON DCON - 40
00147 0 54 0 00443 132 STM SCS J a1
00150 0 54 0 00443 133 STM o K 42
00151 0 54 0 00443 134 STM o L 43
00152 0 54 0 00443 135 STM scs M 44
00153 O 54 0 00443 136 STM sCs N 45
00154 0 54 0 00443 137 STM sCs 6 46
00155 0 54 0 00443 138 STM sCs P 47
00156 0 54 0 00443 139 STM SCS @ 50
00157 0 54 0 00443 140 STM scs R 51
00160 0 00 0 00020 141 PLUS  HLT 2+

00161 O 40 0 00555 142 ITM sCL $ 53
00162 0 60 O 00555 143 XYZ scL * 54
00163 0 00 0 00033 144 PCHR  HLT ’.

00164 0 00 O 00014 145 QCHR  HLT 014

00165 0 00 0 00034 146 RCHR  HLT *)

00166 0 20 0 00000 147 CON BCON 60
00167 O 20 O 04647 148 CeN QCON / 61
00170 0 54 0 00443 149 sTH $CS S 62
00171 0 5S4 0 00443 150 STM scCs T 63
00172 O 5S4 0 00443 151 STM scs U 64
00173 0 54 0 00443 152 STM sCS V 65
00174 0 54 0 00443 153 STM sCS W 66
00175 0 54 0 00443 154 STM sCs X 67
00176 O 54 0 00443 155 STM scs Y 70
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00177 O 54 0 00443 156 STM SCS 771

002C0 0O 00 0 00000 157 HLT n

00201 O 20 0 00100 158 CON CCON s 73

00202 0 40 0 00621 159 ITM SCX ( 74

00203 O 00 O 00022 160 HB HLT »g*

00204 0O 00 O 00025 161 HE HLT sE>

00205 2 00 0 00000 162 X2u HLT 0sX2

00206 0 00 0O 00000 163 $SCNL HLT 0 N

00207 O 76 0 00000 164 LDA CHR v

00210 1 72 0 00140 165 SKE ECHR - TEST FOR =

00211 0 01 O 00245 166 BRU scRy .t N8T LITERAL

00212 O 43 0 00000 167 BRM GET" SKIP =

00213 0 43 0 00315 168 BRM 'SCAN -

00214 0O 43 0 0021¢€ 163 BRM SCNM

00215 0 5t 0 00206 170 BRR SCNL EXIT SCNL

00216 O 00 0O 00000 171 $SCNM HLT o}

00217 0 35 0 00015 172 SCKS STA LTR1

00220 0 53 0 00000 173 SKN PASS

00221 O 51 0 00216 174 BRR SCNM EXIT

00222 0 76 0 00015 175 LDA LLTR

00223 0 36 0 00000 176 STR LTR2 STORE LITERAL

00224 0 75 0 00014 177 LDB LLT

00225 0 43 0 01103 178 BRM SRCH SEARCH F8R LITERAL
00226 0 01 0 00237 179 BRU SCk2 NB8T IN TABLE

00227 2 76 0 00002 180 LDA 2sX2 LOCATISN B8F LITERAL
00230 0O 75 0 00120 181 SCK3 LDB Z

00231 0 72 0 00000 182 SKA B8

00232 0 75 0 00000 183 LDB RELM

00233 0 14 0 00000 184 ETR ADDR

00234 0 35 0 00000 185 STA VALU

00235 0 36 0 000060 186 STB MODE

00236 0O 51 0 00216 187 BRR SCNM EXIT SCNM

00227 O 76 0 00000 188 SCK2 LDA LADD

00240 0 35 0 00000 189 STA LTR3

00241 0 61 0 00237 160 MIN LADD INCREMENT LITERAL LOCATION
00242 0 43 0 01205 161 BRM MBVE INSERT LITERAL IN TABLE
00243 0 76 0 00240 162 LDA LTR3 LOCATIOGN O6F LITERAL
00244 0 01 O 00230 163 BRU SCK3 .

00245 0O 43 0 00247 164 SCR1 BRM SCNR GET EXPRESSION B8R REFERENCE
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00246 0 51 O 00206 165 BRR SCNL

00247 O 00 0O 00000 196 SCNR HLT 0

00250 0 43 0 00315 167 BRM SCAN GET EXPRESSION

00251 0 76 0 00000 198 LDA VERR UNDEFINED FLAG

002%2 0 73 0 00120 169 SKG Z

00253 O 01 0 00313 200 BRU SCRrR2 ALL SYMBEL DEFINEEL
00254 0 76 0 C00O06 2C1 LDA CHR1

00255 1 72 0 00120 2c2 SKE Z TEST FG6R NO& CONNECTERS
00256 O Ot O 00313 2C3 BRU SCR2 UNDEFINED ITEM

00257 0 76 0 00120 2C4 LDA Z REFERENCE

00260 0 53 0 00220 2C5 SKN PASS

00261 0 51 0 00247 206 BRR SCNR

00262 0 35 0 00251 2¢C7 STA VERR RESET UNLDEFINED FLAG
00263 0 61 0 0000C 208 MIN XERR SET EXTERNAL FLAG
00264 0 76 0 00000 209 LDA LSYM

00265 0 75 0 00000 210 LDB LRY

002é6 0 43 0 01103 211 SRM SRCH SEARCH FOR REFERENCE
00267 O 01 0 00307 212 BRU SCR3 N8T IN TABLE

00270 0 14 0 00233 213 SCR4 ETR ADDR

00271 0 35 0 00234 214 STA VALU

00272 0 36 0 00235 215 STB MBDE

00273 0 76 0 00000 216 LDA Lec

00274 0 7% 0 00000 217 LDB REFM

00275 0 72 0 00231% 218 SKA B8

00276 0 75 0 00033 219 LDB RRM

00277 2 3% 0 00002 220 STA 22 X2

00300 2 76 0 00001 221 LDA 1,X2

003C1 0 14 0 02064 222 ETR =077770000

00302 2 36 0 00001 223 STB 15X2

00303 3 76 0 00001 224 ADM 1.X2

003064 0 76 0 00271 225 LDA VALU

00305 0 75 0 00272 22¢ LDB MODE

003C6 ©C 51 0 00247 227 BRR SCNR EXIT

00307 0 35 0 00037 228 SCR3 STA SM3 N8 PREVIOUS REF
00310 0O 43 0 01205 229 BRM MOVE INSERT REFERENCE
00311 0 46 30003 230 CLR

00312 0 01 0 00270 231 BRU SCR4

00313 0 76 0 00304 232 SCR2 LDA VALU N8 REF OR LIT

00314 0 51 0 00247 233 8RR SCNR EXIT
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00315 0 00 0O 00000 234 $SCAN HLT 0

00316 0 46 30003 235 CLR

00317 0 35 1 00003 236 STA *LOP 0O TG BASE COGNECTER

00320 O 35 0 00313 237 STA VALU 0 TO0 VALUE

00321 0 35 0 00305 238 STA MGDE 0 76 MODE

00322 0 35 0 00006 239 STA CHR1 RESET

00323 0 71 0 00207 240 LDX CHR, X0

00324 2 75 0 00106 241 LDB CTT,X2

00325 0 43 0 00000 242 BRM SKB N

00326 0O 00 0 00000 243 HLT IC

00327 0 01 0O 00337 244 BRU SCN1 N8BT CONECTER

00330 O 01 0 00345 245 BRU SCN8

00331 O 61 0 00003 246 SCN3 MIN LOP INCR OP

00332 0 61 0 00004 247 MIN LITM INCR ITEM

00333 0 76 0 00321t 248 LDA MODE . R
00334 0 35 1 00003 249 STA *L OP STORE ©OP

00335 0 76 0 00320 250 LDA VALU

00336 0 35 1 00004 251 STA *LITM __STORE ITEM L
00337 0 76 0 00323 252 SCNi LDA CHR

00340 1 66 0 00000 253 CAX

00341 O 43 0 00431 2%4 BRM SC1 GET NEXT ITEM

00342 © 35 0 00335 285 STA VALU

00343 0 36 0 00333 256 STB MSDE

00344 0 71 0 00337 287 LDX CHR, X0 U R —
00345 0 43 0 00660 258 SCN8 BRM SCC GET NEXT CONECTER .
ND0346 0 35 0 00343 259 STA MODE ’
00347 0 75 0 00021 260 SCN7 LDB Ad HIERARCHY MASK

00350 0 73 1. 00003 2€1 SKG *|_OP MODE IS IN A

00351 O 0t O 00354 262 BRU SCN2 LEVEL NOT GREATER

00352 0 70 1 00003 263 SKM *LOP e —
00353 0 01 0 00331 2€4 BRU SCN3 LEVEL GREATER

003%4 0 76 1 00003 2€5 SCN2 LDA *{ BP LAST CONECTER

00355 0 70 0 0012C 2€56 SKHM z TEST FGR TERMINATER

00356 0 0t O 00400 267 BRU SCN4 D6 OPERATION

00357 0 76 0 00346 268 LDA MIODE .

00360 0 14 0 00121 269 ETR c3 . MASK MBDE = e
00361 1 64 0 00000 270 CAB MB@DE T6 8B '
00362 0 76 0 00002 271 LDA SCNX ‘
00363 t 72 0 00000 272 SKE LSXT TEST P LEVEL "
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00364 O 01 0 00371 273 BRU SCN11 N8BT O

00365 0 76 0 00165 274 LDA RCHR

00366 1 72 0 00000 275 SKE TERM ERRORIF )

00367 O 01 0O 00376 276 BRU SCN12

00370 O 01 O 00373 277 BRU SCN13

00371 O 76 0 00165 278 SCNi1 LDA RCHR

00372 1 72 0 00366 279 SKE TERM

00373 0 61t 0 00000 280 SCNi3 MIN PERR SET P ERROR

00374 0 76 0 00342 281 SCN14 LDA VALU

00375 O 51 0 00315 282 BRR SCAN EXIT SCAN

00376 0 43 0 02041 283 SCN12 BRM GNF SKIP T6 NEXT FIELE
00377 0 01 0 00374 284 BRU SCN1i4

00400 0 75 0 00021 285 SCN4 LDB Ad

00401 0 70 0O 02065 286 SKM =05000

00402 O 14 0 00022 287 ETR AS -
00403 O 14 0O 0206¢ 288 ETR =01700

004C4 O 6600 006 289 RSH 6

00405 1 66 0 00000 290 CAX 0P NUMBER TO0 X
00406 0 75 1 00003 291 LDB *LOP

00407 0 02 20001 292 ROV

00410 0 76 1 00004 293 LDA *L]TM

00411 2 01 1 00412 294 BRU *SCNS, X2 BRANCH TG 6P C6DE
00412 O Ot O 00734 295 SCNS BRU CLS LBGICAL SUM

00413 O 01 0 00752 206 BRU CLD L3GICAL DIFFERENCE
00414 0 01 O 00754 297 BRU CcLP LBGICAL PRODUCT
00415 0 01 0O 00756 298 BRU CAS ARITHMETIC SUM
00416 0 01 0 00762 299 BRU CAD ARITHMETIC DIFFERENCE
00417 0 01 0O 00770 3C0 BRU CAP ARITHMETIC PRODUCT
00420 0 01 0 00776 3C1 BRU cxa EXCLUSIVE QUOTIENT
00421 0 01 0 00774 3c2 BRU CEQ INCLUSIVE QUOTIENT
00422 0 01 0 01001 303 BRU CDS

00423 O 01 O 01025 3C4 BRU CBS

00424 0 76 0 00000 3C5 SCN6 LDA M1

00425 1 76 0 00003 306 ADM LoP DECR OP

00426 1 76 0 00004 307 ADM LITM DECR [ITEM

00427 0 76 0 00357 3C8 LDA MODE

00430 0 01 O 00347 3C9 BRU SCN7 TEST PREVIGBUS 6P
00431 0 00 0 00000 310 SCI HLT 0

00432 0 75 0 00326 311 SC12 LDe 1C %~
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00433 0 43 0 00325 312 BRM SKB
00434 2 00 O 00106 313 HLT CTT,X2
00435 0 01 O 00442 314 BRU SCit
00436 0 61 0 00000 315 MIN EERR SET E FLAG
00437 0 43 0 00212 316 BRM GET SKIP CHAR
00440 O 46 30003 317 CLR
0044! O 51 0 00431 318 BRR sc1 ~ EXIT
00442 2 O1 1 00106 319 SCl1  BRU *CTT,X2
00000443 320 SCS EQU $
00000443 321 SCO EGU $
00000443 322 SCD EGU $
00443 0 75 0 00143 323 SCI!T  LDB A7
00444 0 36 0 00000 324 STB CNTR MAX CHARACTER COUNMNT
00445 O 35 0 00007 325 STA _CHR2 SAVE LEAD CHAR 4
00446 1 72 0 00120 326 | SKE 77 zY ! P — =
00447 0 O1 O 00457 327 | BRU sci17 |/
00450 O 43 0 00437 328 | BRM GET )//7 SKIP 0
00451 0 75 O 00000 329 LDB sC f
00452 0 43 0 00433 330 BRM SKB ,
00453 2 00 0 00106 321 HLT CTT,x2 !
00454 0 01 0 00457 332 \ BRU sCIT7 | VALID SYMBOL CHARACTER
00455 O 46 30003 333 | CLR g
00456 0 51 0O 00431 324 ‘BRR  sCI _ EXIT WITH ZERS
00457 0 75 0 00120 335 SCIT7 LDB z
00460 0 01 0 00465 3236 BRU. SCIT1 . pow: XA oboer
00461 0 75 0 00036 327 SCIT3 LDB sM2 s
00462 1 77 O 00035 338 XMA SM1 g
00463 0O 6720 006 339 Ley 6 e
00464 O 16 0O 00035 340 MRG SM1 INSERT NEW CHARACTER
00465 0 35 0 00035 341 SCITL STA SM1
00465 O 36 O 00036 342 STB SM2
00467 0 75 0 00451 343 LDB sC -
00470 0 43 0 00000 344 BRM TCHR TEST FBR ALPHANUMERIC
00471 0 01 O 00474 345 BRU SCIT2 END 6F SYMBOLIC ITEM
00472 1 73 0 00444 346 SKR CNTR TEST FOR MAX SIZE
00473 0 01 O 00461 347 BRU SCIT3
00474 0 76 0 00035 348 SCIT2 LDA SM1
00475 0 16 O 00036 349 MRG SM2
00476 O 72 0O 00000 350 SKA DLY1Y TEST ZONE BITS
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00477 0 01 0O 00526 351 BRU SCIT4 SYMBOL

00500 0 71 0 00120 Je2 LDX 2+ X0

00501 O 75 0 00007 353 LDB CHR2

00502 0 43 0 00452 3c4 BRM SKB

00503 O ©0 0 00000 35 HLT OCTF

00504 0 C1 0O 00510 356 BRU SCIT21

00505 0 71 0 00144 387 LDX P3,X0

00506 0 72 0 02067 3c8 SKA =010101010

00507 O 61 0 00436 359 MIN EERR

00510 O 76 0 00036 360 SCIT21 LDA SM2 HIGH ORDER HALF
0051t 0O 43 0 01321 J€1 BRM CNVRT CGNVERT

po%t12 3 74 0 00062 J€e2 MUL K3sX2 TIMES BASE T8 THE 4TH
00513 0 36 0 00036 3€3 STB SM2 PARTIAL RESULT

00514 1 72 0 00120 J€ea SKE z

00515 0 61 0 00000 J€ES MIN TERR SET TRUNCATIGBN ERROR
00516 O 76 0 00035 3€E6 LDA SM1 LOW ORDER HALF

00517 O 43 0 01321 3€7 BRM CNVRT CONVERT

00520 0 02 20001 3€8 ROV

0052t O 55 0 0003¢ J€E9 ADD SM2

00522 0 40 20001 370 Bvry

00523 0 61 0 00515 371 MIN TERR SET TRUNCATION ERROR
00524 0 75 0 00120 372 LDB z 0 78 MODE

00525 0 51 0 00431 373 BRR SC1 EXIT

00526 0 76 0 00035 374 SCIT4 LDA SM1

00527 0O 75 0 00036 375 LDB SM2

00530 O 01 O 00533 376 BRU SCI1T5

00531 0 6720 006 377 Sciiée LCY 6 ADJUST

00532 O 16 0 00000 378 MRG BCHR INSERT BLANK

00533 1 73 0 00472 379 SCIT5 SKR CNTR TEST FOR SYMBOL ALJUSTED
00534 0 01 O 0053% 380 BRU SCIiT6

00535 0 14 0 02064 381 ETR =077770000

00536 0 35 C 00036 3e2 STA SM2  Cs ¢

00537 0 36 0 0003S 38 STB SM1 ¢ C2 (5 Ly

00540 O 76 0 00000 384 LDA LSYM LOCATION OF SYMBOL
00541 0 75 0 00000 385 LDB LST LOCATION BF SYMBOL TABLE
00542 0 43 0 01103 386 BRM SRCH SEARCH

00543 0 61 0 00262 3e7z MIN VERR NBT FOUND

00544 0 46 00014 388 XAB

00545 0 72 3 00145 Jea SKA R17
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00546 0 61 0O 00000 - 360 MIN DERR

00547 O 14 0 00121 361 ETR c3 SAVE MODE
00550 O 46 00014 392 XAB

00551 0 43 0 00502 393 BRM SKB

00552 O 00 O 00232 394 HLT RELM

00553 O 14 0 00270 395 ETR ADDR

00554 O 51 0 00431 396 BRR SCI EXIT

00555 0O 76 0 00344 387 SCL LDA CHR

00556 1 72 0 00000 398 SKE SCHR TEST FBGR =
00557 0O 01 0 00570 399 BRU SCL1 $ IS ALWAYS LOGCATION COUNTER
00560 0 43 0 00450 4co BRM GET

00561 1 66 0 00COO 4c1 CAX

005€é2 0O 75 0 00000 402 LDB cc

00563 0 43 0 00551 403 BRM SKB

00564 2 00 0 00106 4C4 HLT CTT,X2

00565 0 01 0 00571 405 BRU | SCL2

00566 O 61 0 00000 4C6 MIN IFLG

00567 0 01 O 00432 407 BRU SCI2

00570 O 43 0 00560 408 SCL1 BRM GET

00571 0 76 0 00273 4C9 SCL2 LDA LeC

00572 0 75 0 00120 410 LDB . Z

00573 0 72 0 00275 411 SKA 88 .

00574 0 75 0 00552 412 LDB RELM

00575 O 14 0 00553 413 ETR ADDR .

00576 0 51 0 00431 414 BRR SC1 EXIT

00577 O©0 76 0 00120 415 SCA LDA . 4 .

006C0 O 01 0 00610 416 BRU SCA2.

00601 O 76 0 00374 417 SCAt LDA VALU

00602 0O 72 0 00024 418 SKA co

00603 0 61 0 00523 419 MIN TERR

00604 0 72 0 00024 420 SKA co

006C5 O 01 O 00615 421 BRU SCA3

00606 O 6700 006 422 LSH 6

00607 O 16 0 008S5S 423 MRG CHR INSERT NEW CHAR
00610 0O 35 0 00601 424 SCA2 STA VALU

00611 O 43 0 00570 425 BRM GET GET CHAR

00612 0 75 0 00t20 426 LDBB z

00613 1 72 0 00164 a27 § . SKE QCHR TEST F6R QUBTE
00614 0 O1 O 00601 428 : BRU SCA1l ALF CHAR )
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00615 O 43 0 00611 429 SCA3 BRM GET

00616 0 75 0 00120 430 LD8 Z

00617 0 76 0 00610 421 LDA VALU

00620 O 51 O 00431 432 BRR SC1 EXIT

00621 0 76 0 00C16 433 SCX LDA SCNB

00622 0 73 0 00002 424 SKG SChNX

00623 0 01 O 00651 425 BRU SCX1 T88 MANY LEVELS
00624 0 76 0 00315 426 LDA SCAN

00625 0 35 1 00002 437 STA *SCNX SAVE EXIT

00626 0 76 0 00431 438 LDA SC1

00627 0 35 1 00005 439 STA *SCIX

00630 O 61 0 00005 440 MIN SCIX

00621 O 61 0 00002 441 MIN SCNX INCR

00632 0 61 0 00003 442 MIN LOP

00633 0 61 0O 00004 443 MIN LITM

00634 0 43 0 00615 444 BRM GET SKIP (

00635 0 43 0 0031% 445 BRM SCAN GET SUB-EXPRESSION
00636 0 76 0 00424 446 LDA M1

00637 1 76 0 00002 447 ADM SCNX DECR

00640 1 76 0 00003 448 ADM LOP

00641 1 76 0 00004 449 ADM LITM

00642 1 76 0 00005 450 ADM SCIX

00643 0 76 1 00005 4€1 LDA *SCIX

00644 0 35 0 00431 452 STA SCI

00645 0 76 1 00002 453 LDA *SCNX

00646 0O 35 0 00315 4€4 STa SCAN RESTBRE EXIT
00647 0 76 0 00617 455 LDA VALU

00650 0 51 0 00431 456 BRR SCI EXIT

00651 0 61 0O 00373 457 SCX1 MIN PERR SET P FLAG
00652 0 43 0 00634 458 SCX2 BRM GET

00653 1 72 0 00165 459 SKE RCHR

00654 0 01 O 00652 4€0 BRU SCX2 SKIP SUB-EXPRESSIGN
00655 0 43 0 00652 4€1 BRM GETY SKIP )

00656 0 46 30003 4€2 CLR

00657 0 51 0 00431 4€3 BRR SC! EXIT

00660 O 00 0 00GOO 464 SCC HLTY 0

00661 0O 75 0 00562 4€5 LDB CcC

00662 0 43 0 00563 4€6 BRM SKR

006€3 2 00 C 001066 4€7 HLY CTT,x2
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00664 0 01 O 00672 4€8 BRU SCC1

00665 0O 35 0 00372 469 STA TERM

00666 0O 61 0 00507 470 MIN EERR SET E FLAG

00667 O 43 0 00655 471 BRM GET SKIP CHAR

00670 0 76 0 00427 472 LDA MODE

00671 O 51 0 00660 473 BRR sSCC EXIT

00672 1 67 0O 00000 474 SCC1 CXA

00673 1 72 0O 00556 475 SKE SCHR CONECTER IS AP IF »
00674 O 0Ot O 00711 476 BRU sCc7

00675 O 35 0O 00006 477 STA CHR1

00676 0 43 0 00667 478 BRM GET

00677 1 72 0 02070 479 SKE =04

00700 O Ot O 00703 480 BRU SCC5

007C1 ©O 7% 0 02065 481 LDB =05000

007C2 O 01 0 00732 482 BRU SCC8

00703 © 75 0 00057 483 SCCS LDB AP

00704 O 36 0 00011 484 STB CNCTY

00705 1 72 0 02071 485 SKE =2/ )

00706 O 0t 0 00727 486 BRU SCCé

00707 © 75 0 02072 487 LDB =05100

00710 0 01 0 00732 488 BRU scce o
00711 2 75 0 00106 489 SCC7 LDB CTT,X2

00712 0O 36 O 00011 490 ST8B CNCT SAVE CONECTER

00713 0 43 0 00662 491 BRM SKB

00714 O 00 O 00021 492 HLT Ad

00715 0O 01 O 00724 463 BRU SCcC2 N8BT TERMINATER

00716 0 37 0O CO665 494 STX TERM, X0 SAVE TERMINATER

00717 O 43 0 00676 485 SCC4 BRM GET POSITION AT NEXT CHAR
00720 O 76 0 00011 496 SCC3 LDA CNCT

00721 O 14 0 00025 467 ETR c2 EXTRACT CONNECTER .
00722 O 16 0 00670 498 MRG MODE

00723 0O 51 O 00660 499 BRR SCC EXIT

00724 0 35 0 00006 5Cc0 SCC2 STA CHR1 SAVE CHAR

00725 0 43 0 00717 501 BRM GET GET NEXT CHAR

00726 0 75 0 000114 502 LDB CNCT

00727 1 72 0 00006 5C3 SCC6 SKE CHR1

00730 O 01 0 00720 504 BRU SCC3

00731 O 6700 006 5€5 LSH 6 USE ALTERNATE CONNECTER
00732 0 36 0 00011 5C6 SCC8 STB CNCT ’



L

”
*

9¢€-6

Page 14 of 31 LISTING Catalog No. 012009
00733 0 01 0 00717 sC7 BRU SCC4

00734 0 16 0 00647 508 CLS MRG VALU V = L+s+V

00735 0 35 0 00734 SC9 CLS1 STA VALU

00736 0 76 0 00722 510 LDA MODE

00737 O 16 1 00002 511 MRG *L3P ERRBR IF EITHER ARE REL
00740 0 72 0 00574 512 CLS2 SKA RELM

00741 O 61 0O 00000 513 MIN RERR

00742 0 40 20001 514 evTy

00743 O 61 0 00603 515 MIN TERR SET TRUNCATION ERRGOR
00744 0 76 0 00736 516 LDA MOTE

00745 0 17 0 00740 €17 EGR RELM

00746 0O 46 00014 518 XAB

00747 0 72 0 0074°S 519 SKA RELM

00750 O 36 0 00744 520 ST8 MODE

00751 0 01 0 00424 521 BRU SCN6

00752 0 17 O 0073S 522 CLD -EBR VALY Vsl ~=V

00753 O 01 0O 00735 523 BRU CLS1

00754 O 14 0 00752 524 CLP ETR VALU VsLx=*V

00755 0 01 0 00735 525 8RU CLSt

00756 1 76 0 00754 526 CAS ADM VALU V=L+V

00757 0 76 0 00750 527 LDA MODE

00760 O 14 1 00003 528 ETR =L OP ERROR IF B8TH ARE REL
00761 O 01 O 00740 529 BRU CLS2

00762 O 54 0 00756 530 CAD SuB VALU

00763 O 35 0 00762 531 STA VALU v=L=-V

00764 0 76 1 00003 532 LDA *L 9P

00765 0 17 0 00636 533 EBR M1 COMPLEMENT OF U MODE
00766 0 14 0 00757 534 ETR MODE ERROR IF V REL ANL U NET
00767 0 01 O 00740 535 BRU cLs2 ERRBR IF V 1S REL
00770 1 74 0 00763 536 CAP MUL VALU

00771 O 6700 027 527 LSH 23 VL=V

00772 0 75 1 00003 538 CAP1 LDB *LOP RESTBRE B

00773 0 01 0 00735 539 BRU CLS1

00774 0 55 0 00765 540 CEQ ADD M1

00775 0 55 0 00770 541 ADD VALU L+Vel

00776 0 6600 027 542 CXQ RSH 23

00777 1 75 0 00775 543 Div VALU L/V BR (L+V~1)/V
01000 O 01 O 00772 544 BRU CAP{

g1001 0 76 0 00777 545 CDS LBA VALU
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01002 O 73 0 00774 546 SKG M1
01003 1 71 0 00000 547 CNA

01004 O 73 0O 00031 548 SKG PO
01005 O 01 O 01007 549 BRU $+2
01006 0O 61 O 00743 580 MIN TERR
010C7 1 66 0 000CO. 5E1 CAX

01010 0 75 0 00120 582 LDB Z
01011 0O 02 20001 5¢3 RBYV

01012 2 76 0 00066 554 LDA FIVES,X2
01013 2 6700 00O 585 LSH 0sX2
01014 0O 40 20001 556 BVvT

01015 O 61 0O C1006 557 MIN TERR
01016 1 77 0O 01001 5¢€8 XMA VALU
01017 ©0 73 0 01002 529 SKG M1
01020 O Ot O 01023 5€0 BRU CDS1
01021 0 76 1 00004 5€1 LDA *LITH
01022 0 01 0 00770 5€2 BRU CAP
01023 0 76 1 00004 5€3 CDS1 LDA *LITHM
01024 O 01 O 00776 5€4 BRU cxa
01025 0 76 0 01016 S€S CRS LDA VALU
01026 O 53 0 01025 5€é6 SKN VALU
01027 O 01 0O 01043 5€7 BRU cBSs1
01030 1 71 0 00000 S5€8 CNA

01031 1 66 0 00000 5€9 CAX

01032 0 75 0 00120 570 LDB z
01033 0 76 1 00004 571 LDA *LITM
01034 2 €600 000 572 RSH 0sX2
01035 0 43 0.00713 573 BRM SKR
01036 0 00 O 01017 574 HLT M1
01037 0 73 1 00004 575 SKG *LITHM
01040 O 01 0O 00772 576 BRU CAP1
01041 O 55 0 00066 577 ADD ONE
01042 0 0Ot O 00772 578 BRU CAP1
01043 1 66 0 00000 579 CBS1 CAX

01044 0O 75 0 Q0120 580 LDB z
01045 0 76 1 00004 581 LDA *LITM
01046 2 €700 000 582 LSH Ds X2
01047 O 01 O 00772 583 BRU CAP1
01080 O 00 0O 00000 584 $SYM HLT 0
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01051 0 75 0
01052 0 35 0
01053 0 36 O
01054 0 75 O
01055 0 43 O
01056 0 01 O
01057 0 75 0O
01060 1 77 O
01061 O 43 0
01062 0 00 O
01063 0 01 O
01064 0 6720
010€5 0 16 O
01066 0 01 O
01067 0 75 0
01070 O 76 O
01071 0 43 0
01072 0 00 O
01073 0 0t O
01074 0O 6720
01075 0 16 O
01076 0 01 O
01077 0O 6620
01100 O 35 0O
01101 O 36 O
01102 0 51 0
01102 0 00 O
01104 O©0 35 0
01105 0 36 O
01106 1 66 O
01107 2 76 O
01110 0 35 0
01111 2 76 O
01112 170 0
01113 2 14 0
01114 0 35 0
01115 2 76 0
01116 0 35 0
01117 2 76 0

00120
00035
00036
00467
00470
01067
0003e
00035
01035
00025
81077
006

00035
01052
00036
00035
01061
0002%
01077
o006

00532
01071
014

00035
00036
01050
00000
00042
00046
00000
00000
00040
00001
00000
00003
00041
00000
0oo0as
00001

585
586
587
588
589
590
591
592
593
564
565
596
597
568
569
6C0
601
602
603
604
605
606
6C7
6C8
6C9
610
611
612
613
614
615
616
617
618
619
620
621
622
623

SYM2

SYM1

SYM4

SYM3

$SRCH

LISTING
LDe 4
STA SM1
STB sSM2
LDB SC
BRM TCHR
BRU SYM1
LDe SM2
XMA SM1
BRM S<B
HLT €2
BRU SYM3
LCY 6
MRG SM1
BRU SYM2
LDE SM2
LDA SMi
BRM SKB
HLT <2
BRU SYM3
LCY 6
MRG BCHR
BRU SYM4
RCY
STA SM1
STB sM2
BRR SYM
HLT 8
STA LK1
STB LKT
CAX
LDA Ds X2
STA KEY1
LDA 1X2
cBX
ETR I, X2
STA KEY2
LDA NDs X2
STA LKS
LDA 1sX2

LS H

TEST FOR SYMBGBL CFAR
END SYMBBL

G

EXIT

SAVE ITEM LGC
SAVE PACKET L6OC
LBC OF ITEM

STORE KEY

T = END B8F TABLE

s$ =7

F = LBC GF 1ST ITEM
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01120 2 75 0 00003 624 LDB I X2

01121 0O 36 0 00043 625 STB LKM MASK FEBR 2ND KEY WORD
01122 2 75 0 00002 626 LDB 2sX%X2 I = INITIAL INCR
01123 O 01 0 01132 627 BRU LK1

01124 0O 6600 001 628 LK3 RSH 1

01125 2 76 0 00000 629 LDA 0sX2 KeX)

01126 0 72 0 00040 620 SKG KEY1 COMPARE WITH K(L)
01127 0 01 0 01142 631 BRU LK2 K(L) GREATER OR EGUAL
01130 1 65 0 00000 632 LK7 CBA

01131 O 55 0 00045 633 ADD LKS

01132 1 66 0 00000 634 LK1 CAX

01133 O0 76 0 00120 635 LDA Z

01134 0 43 0 01071 636 BRM SKB

01135 O 00 0 00100 637 HLT M2

01136 O 01 O 01124 633 BRU LK3

01137 O 46 30003 639 CLR N8BT FOUNED

01140 O 71 0 00045 640 LDX LKS, X0

01141 O 01 O 01153 641 8RU LKS

01142 1 72 0 00040 642 LK2 SKE KEY1

01143 0 Ot 0 01135 643 BRU LK4 KEYS NOT EQUAL
01144 2 76 0 00001 644 LDA 1,X2 2ND WOGRD 9F KEY
01145 0O 14 0 00043 645 ETR LKM MASK OUT MODE

01146 1 72 0 00041 646 SKE KEY2 TEST FOR EQUAL KEYS
01147 O 01 0 01154 647 BRU LKé KEYS NO&T EQUAL
011850 O 61 0 01103 648 MIN SRCH TAPE FOGUND EXIT
011%1 2 75 0 00001 649 LDB 1.X2 M3DE

01182 2 76 0 00002 650 LDA 2. X2 VALUE

01183 0 51 0 01103 651 LK5S BRR SRCH EXIT

011%4 0 73 0 00041 652 LK6 SKG KEY2 COMPARE 2ND WORDS
01185 O 37 0 00045 653 LK4 STX LKS, X0 K(L) GREATER, S = X
01156 0 01 0 01130 654 BRU LK?7

01157 0 00 0O 000060 655 SNSRT HLT 0

01160 O 43 0 01103 656 BRM SRCH SEARCH FOR ITEM
01161 O Ot O 0120} 657 BRU NS3 N8T FOUND

01162 0 61 0 00042 68 MIN LKT

01163 O 76 | 00042 659 LDA *LKI

01164 0O 61 0 00042 6€0 MIN LK1

01165 0 75 1 00042 661 LDB *LKI

01166 3 72 0 0000t 6€2 SKE 1.X2
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01167 O 01 O 01174 6€3 BRU NS1 - 1ST UBRD NBT EGUAL
01170 0 46 00014 6€4 XAB '

01171 3 72 0 00002 6€5 SKE 29X2

01172 ©0 01 O 01174 6€6 BRU NS1 2ND WORDS NBT EQUAL
01173 O 51 0 01157 667 BRR NSRT EXIT '

01174 0 76 0 00000 6€8 NS1 LDA DUPM @ -~

01175 2 16 0 00001 6€9 MRG 1.X2 SET DUP FLAG

01176 2 35 0 00001 670 STA 12 X2

01177 0 61 0 00546 671 MIN DERR SET DUP ERRGOR

01260 O 51 0 01157 672 BRR NSRT EXIT

01201 O 43 0 01205 673 NS3J BRM MOVE MBVE IVTEM TO0 TABLE
01202 0 51 0 01157 674 BRR NSRT EXIT

01203 0 61 0 00000 675 OFLEO MIN BERR

01204 0 51 0 01205 676 BRR MOVE

01205 O 00 0 00000 677 MBVE HLT 0

01206 0 7€ 0 00144 678 LDA P3

01207 1 76 0 00000 679 ADM LIMT -{M<3) TO M

01210 0 53 0 01207 680 SKN LIMT

01211 0 01 0 01203 681 BRU BFLO

01212 0 37 0 00044 682 STX LKF, X0 SAVE P

01213 0 71 O 00046 683 LDX LKT,X0 PACKET LGCATION
01214 0 76 0 0020¢% 684 LDA X2u ' CONSTRUCTION INDIRECT WORD
01215 0 16 0 00044 685 MRG LKP P,X2

01216 2 53 0 00005 686 SKN 5.X%X2 TYPE (UP GR DOGUN)
01217 0 01 O 01274 687 BRU MOV1 MGVE UuP

01220 0 35 0 00043 688 STA LKM PsX2 (70)

01221 0 55 0 00144 689 ADL P3 P+3,X2 (FORM)

01222 0 35 0 00045 660 STA LKS P+3,X2 (FORM)

01223 2 76 0 00000 661 LDA 0sX2 B

01224 0 54 0 00044 692 sSuB LKP NG. OF WORDS TO MOVE
01225 0 55 0 02073 663 ADL =0177777

01226 1 66 0 0000C 694 CAX

01227 0 C1 0 01232 665 BRU Mev2

01230 0 76 1 00045 696 MOVZ LDA *LKS

01231 0 35 1 00043 667 STA *LKM MBVE ONE WOGRD DOUWN 3
01232 0 41 0 01230 668 MBV2 BRX MOV3, X0

01233 0 71 0 02074 699 MV LDX =00200000=3,X0

01234 0 76 0 00045 7¢0 LDA LKS

01235 0 54 Q0 00144 7C1 suB P3



Lv-6

Page 19 of 31 LISTING Catalog No. 012009

01236 0 35 0 00044 7¢C2 STA LKP LOCATIGN BF INSERTED ITEM
01237 0 76 1 00042 703 MBVa LDA =LK1

01240 0 35 1 0004S 704 STA *LKS INSERT NEW ITEM
01241 0 61 0 00042 705 MIN LKI

01242 0 41 0 01237 706 BRX MBV4, X0

01243 0 71 0 00046 707 LDX LKT, X0 PACKET LGBCATION
01244 0 76 0 00144 7C8 LDA P3 :

01245 3 76 0 00004 709 ADM 4,X2 N+3 TGO N

01246 2 76 0 00002 710 LDA 2, X2 M

01247 2 73 0 00004 711 SKG 4,X2 MsN

01250 0 01 0 01263 712 ' BRU MBVS MaN

01251 2 53 0 00005 713 SKN SeX2 TYPE

01252 0 01 0 01257 714 BRU MBVS8 UP TABLE

01253 2 76 0 00000 715 LDA 0. X2

01254 0 54 0 00144 716 MV2 SUB P3 ,

01255 2 35 0 00000 717 STA 0s X2 B3 TG B

01256 0 01 0 01261 718 BRU MV3

01257 0 76 D 00144 719 MBVS LDA P3

01260 3 76 0 00001 720 ADM 1,X%X2 F+3 T8 F

01261 0 71 0 00044 721 MV3 LDX LKP, X0 LOCATIGN OF INSERTED ITEM
01262 0 51 0 01205 722 BRR MBVE EXIT

01263 0 75 0 00120 723 MBVS LDB z

01264 2 55 0 00004 724 ADD 4,X%X2 M+N TO M

01265 2 35 0 00002 725 STA 2sX2 ‘ :

01266 2 36 0 00004 726 STB 4,X%2 0 T8 N

01267 2 76 0 00000 727 LDA 0sX2 B

01270 2 53 0 00005 728 SKN S5eX2

01271 0 55 0 00144 729 ADD P3 B + 3 T8 B
01272 2 35 0 00001 730 STA 1,X2 B 10 F

01273 0 01 O 01254 731 BRU MV2

01274 0 55 0 00124 732 MBV1 ADD B22

01275 0 14 0 00034 733 ETR XADR CONSTRUCT INDIRECT WBRD
01276 0 35 0 0004% 724 STA LKS P+2,X2 (FRBM)
01277 0 55 0 00144 735 ADD P3

01300 O 35 0 00043 736 STA LKM P+5,X2 (T10)
01301 2 76 0 00000 737 LDA 0, X2 B

01302 2 55 0 00002 738 ADD 2,X2 B+M

01303 2 55 0 00004 739 ADD 4,X%2 B+M+N

01304 0O 54 0 00044 740 SuB LKP B+M+N=P
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01305 0 73 0 00120 741 SKG Z NO. BF WORDS TG MOVE
01306 0 01 O 01315 742 BRU MBV6 0 WORDS

01307 ©0 16 0 02075 743 MRG =040000*/59300

01310 1 66 0 00000 744 CAX

01311 0 76 1 00045 745 MOV? LLA *LKS

01312 0 35 1 00043 746 STA *LKM MBVE ONE WORD UP

01313 2 77 Q 37776 747 EAX -2 X2

01314 O 41 0 01311 748 BRX MOBV7 s X0

01315 0 76 0 00043 749 MBVE LDA LKM P+5,X2

01316 ©O 55 0 00066 750 ADD B23 P+6,X2

01317 0 35 0 00045 781 STA LKS

01320 0 01 0 01233 7¢€2 BRU MV1

01321 0O 00 O 00000 753 CNVRT HLT 0

01322 0 35 0 01026 754 STA VALU

01323 0 14 0 00026 785 ETR coz MASK 1ST AND 3RD CHARACTERS
01324 3 74 0 00060 756 MUL KlsX2 TIMES BASE - 64

01325 0 55 0 01322 757 ADD VALU

01326 0 35 0 01325 758 STA VALU

01327 0 14 0 02064 759 ETR =077770000 .
01330 3 74 0 00061 7€0 MUL K2, X2 TIMES BASE SQUAREL = 4095
01331 O 55 0 01326 7¢1 ADD VALU RESULT

01332 0 51 0 01321 7€2 BRR CNVRT EXIT

01333 0 00 0 00000 763 SSIGN HLT 0

01334 0 76 0 00607 7¢€4 LDA CHR

01335 0 35 0 00716 765 STA TERM

01336 0 75 0 00120 7€6 LDB Z

01337 0 36 0 00047 7€7 STB SIGN. + T0 SIGN

01340 1 72 0 00141t 7€8 SKE MCHR TEST FGR -

01341 0 Ot 0 01345 769 BRU SSIGN1

01342 0 75 0 01036 770 LDB M1

01343 0 36 0 00047 771 ST8 SIGN - TO0 SIGN

01344 0O 01 O 01347 772 BRU SSIGN2

01345 1 72 0 00160 773 SSIGN1 SKE PLUS TEST FOR +

01346 0 01 0 01350 774 BRU SSIGN3

01347 0 43 0 00725 775 SSIGN2 BRM GET SKIP + OR =

01350 0 51 O 01333 776 SSIGN3 BRR SSIGN EXIT

01351 0 00 0 00000 777 DPMT HLT 0

01352 0 36 0 00000 778 SiB WBRD LowW

01352 1 74 0 00032 779 MUL PS5 10*HOW Te B
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01354 0 76 0 01352 780 LDA WORD LOW

01355 0 36 0 01354 781 STB WORD

01356 0 6620 001 782 RCY 1 MJL CLEARS B23

01357 1 74 0 02076 783 MUL =10

01360 O 02 2000t 784 ROV .

01361 0O 55 0 01355 785 ADD WORD 10*HIGH + CARRY

01362 0 40 20001 786 ovT

01363 O 61 0 01015 787 MIN TERR SET TRUNCATION ERROR

01364 0 S1 0 01351 788 BRR DPMT EXIT

01365 0 00 0O 00000 789 DPA HLT 0 -
01366. 0 35 0 NOO12 790 STA TEMP

01367 0 76 0 00000 791 LDA WRD2

01370 © 14 0 00100 762 ETR M2

01371 0O 6600 00t 763 RSH 1

01372 0 14 0 02077 764 ETR =Q37777777

01373 0 36 0 00013 765 STB TEMP+1 i
01374 0 55 0 00013 766 ADD TEMP+1

01375 0O 6600 027 767 RSH 23 ) B
01376 0O 14 0 00066 768 ETR 8NF -
01377 0 02 20001 799 ROV

01400 0O 55 0 00012 8CO ADD TEMP )
01401 0 55 0 00000 8c1 ADD WRD1

01402 0 40 20001 8C2 ovVT '

01403 0 61 0 01363 803 MIN TERR SET TRUNCATION ERRGR )
01404 0 51 0 01365 804 BRR DPA EXIT

01405 O 00 0 00000 805 DPNM  HLT 0

01406 0 76 0 01401 8C6 LDA WRD1

01407 0 75 0 01367 8c7 LDB WRD2

01410 0 36 0 01361 808 STB WORD X2

01411 1 74 0 00055 8C9 MUL MULT1 B
01412 1 77 0 01406 810 XMA WRD1 X1 TO A, SAVE H

01413 0 36 0 01407 811 STH WRD2 SAVE L

01414 1 74 0 00056 812 MUL MULT2

01415 0O 6600 027 813 RSk 23

01416 0O 14 0 00066 814 ETR ONE

01417 0 43 0 01365 815 BRM DPA AB + HL T8 AB

01420 O 35 0 01412 816 STA WRD1 SAVE H

01421 0 36 0 01413 817 STB WRD2 SAVE L

01422 0 76 0 01410 818 LDA WERD X2
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01423 0 6600 001 819 RSH 1

01424 0 14 0 02077 820 ETR =037777777

01425 1 74 0 00055 821 MUL MULTY

01426 0 6600 027 822 RSH 23

01427 0 14 O 00066 823 ETR ONE

01430 0 43 0 01365 824 BRM DPA AB+HL TO AB

01431 0 35 0 01420 825 STA WRD1

01432 0 36 0 01421 826 STB WRD2

01433 0 51 O 01405 827 BRR DPNM EXIT

01434 0 00 O 00000 828 $DPW  HLT 0

01435 0 76 0 00052 829 LDA SCALE

01436 0 35 0 00051 830 STA BEXP SCALING (IF NO8T SPECIFIED
01437 0 75 0 00120 831 LDB z

01440 0 36 0 01431 832 sT8 WRD1 CLEAR HOW

01441 0O 36 0 01432 333 ST8 WRD2 CLEAR LOW

01442 0 75 0 01342 824 LDB M1

01443 0 36 G 00054 835 STB FFLG RESET FLBATING FLAG
01444 0O 36 0 00053 836 sT8 DEXP -1 T6 DECIMAL EXPONNET
01445 0 43 0 01333 837 BRM SSIGN SET SIGN

01446 O 75 0 00047 828 LDB SIGN

01447 0 36 0 00050 839 ST8 DPSIGN SET DP SIGN

01450 1 72 0 00163 840 DPW2  SKE PCHR TEST FOR .

01451 O O1 0 01472 841 BRU DPU4

01452 0 61 O 00054 842 MIN FFLG SET FLOAT FLAG

01453 0 01 0 01465 843 BRU DPV2

01454 0 55 0 01334 844 DPW1  ADEL CHR 2%CHR T8 A

01455 1 77 0 01441 845 XMA WRD2 2#CHR T0 L

01456 0 46 20005 846 ABC L 7o B

01457 1 77 0 01440 847 XMA WRD1 H T6 A, O T8 H

01460 0 43 0 01351 848 BRM DPMT 10%AB T8 AB

01461 0 43 0 01365 849 BRM DPA 10*AB+CHR T6 AB

01462 0 35 0 01457 850 STA WRD1 SAVE H

01463 0 36 0 01455 851 - sTe WRD2 SAVE L

01464 0 53 0 00053 8g2 SKN DEXP SKIP UNLESS PERIOLC SEEN
01465 0 61 0 00053 853 DPW2  MIN DEXP INCR DECIMAL EXPONENT
01466 © 75 0 00000 854 LDB DC

01467 0 43 0 01055 855 BRM TCHR TEST FOR DECIMAL CIGIT
01470 0 01 O 01450 856 BRU DPU3J

01471 0 O1 O 01454 857 BRU DPV1
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01472 | 66 0 00000 858 DPUW4 CAX

01473 0 75 0 01466 89 LD8B DC
01474 0 43 0 01134 8€0 BRM SKB
0147% 2 00 O 00106 8€1 HLT CTT,X2
01476 O 01 O 01454 8€2 BRU DPW1
01477 O 76 0 00120 8€3 LDA z

01500 © 53 0 00053 8€4 SKN DEXP TEST FGR PERIOGD
01501 O 54 0 00053 8€5 SuB DEXP DECIMAL EXPONENT
01502 © 35 0 00053 8€6 STA DEXP
01503 0 76 0 01454 8€7 LDA CHR
01504 1 72 0 00204 8€8 DECK2 SKE HE
0150% O 01 0 01512 8€9 BRU DECK3
01506 O 43 0 01347 870 BRM GET
01507 ©O 43 0 02007 871 BRM DECW
01510 1 76 0 00053 872 DECK6 ADM DEXP
01511 O 76 0 01503 873 LDA CHR
01512 1 72 0 00203 874 DECK3 SKE HB
01513 O 01 0 01524 875 BRU DECK4
01514 O 43 0 01506 876 BRM GET
01515 O 43 0 02007 877 BRM DECW
01516 1 71 0 00000 878 CNA

01517 0 35 0 00051 879 DECKS8 STA BEXP
01520 O 76 0 01442 880 LDA M1
01521 O 3% 0 00054 8el STA FFLG
01522 O 76 0 01511 8ez LDA CHR
01823 0 01 0 01504 883 BRU DECK?2
01524 1 72 0 02100 884 DECK4 SKE =x?
01525 O 01 0.01543 885 BRU DECKS
01826 0 43 0 01514 886 BRM GET
01527 1 72 0 02070 887 SKE =24
01530 0 01 0 01535 888 BRU DECK7
01531 0 43 0 01526 889 BRM GET
01532 0 43 0 00431 8¢S0 BRM SCI
01833 1 76 0 00053 891 ADM DEXP
01534 O 01 O 01503 862 BRU DECK2~1
01535 1 72 0 02071 893 DECK7 SKE =*/*
01536 O 01 0 01543 864 BRU DECKS
01537 O 43 0 01531 885 BRM GET
01540 O 43 0O 00431 896 BRM SCI
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01541
01542
01543
01544
01545
01546
01547
01550
01551
01552

01553

01554
01555
01556
01557
01560
c1561
01562
015€3
01564
01565
01566
01567
01570
01571
01572
01573
01574
01575
01576
01577
01600
01601
01602
01603
01604
01605
01605
01607

OO0OO0OON= 00000000 OOODOCOO»OO0OO0OOCO=OODOOOOOO

55 0
01 0
76 0
75 0
71 0
6710
35 0
36 0
67 0
6720
6600
73
76
53
55
76
53
01
46
54
01
76
76
76
75
36
73
01
54
35
76
66
71
76
75
76
71
6710
35 0

OCO0000000Q0O0O0O0CO0O0O0OOLO0OO0ODWOOOOOOCO

00051
01517
01462
01463
00120
056

01543

01544
00000
o11

o011

02101
02101
00053
00125
00051
00053
01655

0003

00053
01571
02101
00051
00053
00120
00053
00031
01600
00031
00053
00031
00000
00000
00051
00066
oo120
00120
056

01422

867
898
8G9
900
9C1
9c?2
9C3
9C4
905
906
907
9C8
9oCc9
910
911
912
913
914
915
916
917
918
919
920
921
922
923
924
925
926
927
928
929
930
931
932
933
934
935

DECKS

DPWO1

DPWY

DPWE

ADLD
BRU
LDA
LDB
LDX
N8D
STA
sST8
CXA
LCY
RSH
SKG
LDA
SKN
ADD
ADM
SKN
BRU
CLR
SuB
BRU
LDA
ADM
LDA

-LDB

STB
SKG
BRU
suB
STA
LDA
CAX
CNA
ADM
LDB
LDA
LDX
NBD
STA

BEXP

DECKS8

WRD1

WRD2

Z,X0

46 NBRMALIZE
WRD1

WRD2

9

9

z=46

==46

DEXP

P24

BEXP MBDIFY BINARY EXPONENT

DEXP TEST SIGN OF DECIMAL EXPONENT
DPUWSA

DEXP

DPW9

==46

BEXP

DEXP

F4

DEXP 0 76 D
P9 TEST RANGE
DPW6

P9

DEXP D=9 T0 D
P9

BEXP MODIFY BINARY EXPONENT
FIVES,X2 POWER BF 5

z

2,X0

46 NORMALIZE POWER OF FIVE
WORD
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01610 1 67 O 00000 936 CXA

01611 0 6720 0t} 937 LCY 9

01612 0 6600 Ot1 938 RSH 9 e
01613 1 71 O 00000 939 CNA

01614 1 76 O 00051 940 ADM BEXP BINARY EXPBNENT

01615 O 76 O 00017 941 LDA 81

01616 0 75 0 00120 942 LDB z

01617 1 75 0 01607 943 DIV WORD

01620 0 35 0 00055 944 STA MUL T 1ST WBRD 6F RECIPRICAL

01621 O 46 10012 945 BAC

01622 1 75 0 01617 946 DIV WBRD

01623 0 55 0 00066 947 ADD ONE

01624 0 35 0 00056 948 STA MULT2 2ND WBRD 6F RECIPRICAL

01625 0 43 0 01405 945 BRM DPNM DATA TIMES POWER OF 5

01626 0 76 0 00053 950 LDA DEXP e
01627 1 72 0 00120 981 SKE z TEST FOR DECIMAL SCALING DONE
01630 0 01 O 01566 952 BRU DPWO1

01631 0 76 0 01547 953 DPW10 LDA WRD1 e

01632 0 53 0 00054 954 SKN FFLG TEST FOR FLOATING POINT

01633 0 01 O 01706 955 BRU DPF

01634 0 02 20001 956 ROV ) e
01635 0 71 O 00051 957 LDX BEXP, X0

01636 0 53 0 00051 958 SKN BEXP

01637 0 01 O 01646 959 BRU DPW12 ) e
01640 1 77 0 00051 9€0 XMA BEXP

01641 1 71 0 00000 961 CNA

01642 1 77 0 00051 9€2 XMA BEXP

01643 0 71 0 00051 963 LDX BEXP, X0

01644 2 6600 000 964 RSH 0sX2

01645 0 01 O 01651 965 BRU DPW13 e
01646 2 6700 000 9€6 DPW12 LSH 0s X2

01647 © 40 20001 967 ovT

01650 O 61 0 01403 968 MIN TERR SET TRUNCATIGN ERROR

01651 0 35 0 01631 969 DPW13 STA WRD1

01652 0 36 0 01550 970 DPW14 STB WRD2 .

01653 0 43 0 01737 971 BRM DPSS COMPLEMENT IF NEG

01654 0 01 O 01730 972 BRU DPU20

01655 0 76 0O 02102 973 DPWSA LDA =22

01656 1 76 O 00051 974 ADM BEXP
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01657 0 75 0 00120 975 DPWS LDB z

01660 O 76 0 00053 976 LDA DEXP

01661 0 36 0 00053 977 STB DEXP 0 70 B

01662 0 73 0 00031 978 SKG P9 TEST RANGE

01663 0 01 0 01667 979 BRU DPU11 '

01664 0 54 0 00031 980 SUE P9

01665 0 35 0 00053 981 STA DEXP

01666 0 76 0O 00031t 982 LDA P9

01667 1 66 0 00000 583 DPW1l CAX S
01670 1 76 0 00051 984 ADM BEXP MODIFY BINARY EXPONENT
01671 2 75 0 00066 985 LDB FIVESs X2 PWER OF 5

01672 0 76 0 00120 986 LDA z

01673 0 71 0 00030 987 LDX P47 . X0

01674 0 6710 056 9838 NG D 46

01675 0 35 0 00055 989 STA MULT1 NOGRMALIZED POWER §F 5
01676 1 67 0 00000 $90 CXA

01677 1 76 0 0005t 991 ADM BEXP MBDIFY B

01700 O 36 0 00056 992 STB MUL T2 CLEAR LOW ORDER WORD
01701 O 43 0 01405 963 BRM DPNM DATA TIMES POWER OF 5
01702 0 76 0 00053 G694 LDA DEXP

01703 0 73 0 00120 995 SKG z

01704 O 01 0 01631 996 BRU DPW10 FINISHED

01705 0O 01 O 01657 997 BRU DPWS

01706 O 43 0 01737 998 LPF BRM DPSS COMPLEMENT IF NEG
017067 0 71 0 00030 999 LDX P47 X0

01710 0 6710 057 10CO NS8D a7

01711 0 35 0 01651 10Ct STA WRD1

01712 1 67 0 00000 10c2 CXA

01713 0 72 0 00102 10C3 SKA FMM

01714 0 76 0 00120 10C4 LDA z

01715 1 72 0 00120 10C5 SKE z

01716 0 55 0 00051 1006 ADD BEXP MODIFY BINARY EXPONENT
01717 0 35 0 00051 10C7 STA BEXP

01720 O 6700 017 1008 LSH 15

01721 0O 6600 017 1009 RSH 15

01722 1 72 0 00051 1010 SKE BEXP

01723 0 61 0 01650 1011 MIN TERR SET TRUNCATIGN ERROR
01724 0 6720 017 1012 LCY 15

01725 1 64 0 00000 1013 CaB
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01726 O 6620 017 1014 « RCY 15

01727 O 36 0 01652 1015 STB WRD?2

01730 0 76 0 01522 1016 DPW20 LDA CHR _
01731 0 35 0 01335 1017 STA TERM SET TERMINATIR

01732 O 43 0 01537 1018 BRM GET SKIP »

01733 0 43 0 02041 1019 BRM GNF

01734 0 75 0 01727 1020 LDB WRD2

01735 0 76 0 01711 1021 LDA WRD1

01736 0 51 0 01434 1022 BRR DPW EXIT ) -
01737 0 00 0O 00000 1023 DPSS HLT 0

01740 0 53 0 00050 1024 SKN DPSIGN TEST DP SIGN

01741 0 51 0 01737 1025 BRR DPSS EXIT

01742 0O 46 00014 1026 XAB

01743 0 17 0 01520 1027 ESR M1

01744 0 54 0 01743 1028 SUB M1 i i .

01745 0 46 00014 1029 XAB

01746 0 55 0 01744 1030 ADD M1

01747 0O 43 0 01474 1031 BRM SKB . . _ _
01750 O 00 O 01746 1032 HLT M1

01751 O 54 0 01750 1033 SuUB M1

01752 0 17 0 01751 1024 EBR M1 e e
01783 0 35 0 01735 1035 STA WRD1

01754 0 36 0 01734 1036 STR WRD2

01755 0 51 0 01737 1037 BRR DPSS EXIT ) o
01756 0 00 0 00000 1038 $6CTW HLT 0

01757 O 43 0 01333 1039 BRM SSIGN SET SIGN

01760 0 73 0 00143 1040 SKG A7

01761 O 01 0O 01764 1041 BRU 8CT1

01762 0 61 0 00666 1042 MIN EERR N8T BCTAL CHAR

01763 0 51 0 01756 1043 BRR 8CTW EXIT S
01764 0 35 0 01331 1044 6CT1) STA VALU

01765 0 75 0O 00000 1045 LDB eC

017656 0 43 0 01467 1046 BRM TCHR TEST FBR OCTAL CHAR

01767 O 01 O 01776 1047 BRU 8CT2 ‘

01770 0 6600 003 1048 RSH 3

01771 0 76 Q0 01764 1049 LDA VALU

01772 0 72 0 00020 1050 SKA AO

01773 O 61 0 01723 1051 MIN TERR _

01774 0 6700 003 1052 LSH 3 INSERT NEW CHAR



* % %

0s-¢

Page 28 of 31 LISTING Catalog No. 012009
01775 0 01 O 01764 1053 BRU 8CT1 TRY NEXT CHAR

01776 0 35 0 01731 104 0OCT2 STA TERM

01777 0 43 0 01732 1055 BRM GETY

02000 0O 43 0 02041 1056 BRM GNF

02001 O 76 0 01771 1087 LDA VALU

02002 O 17 0 oo0123 1058 EBR B8O

02003 O S3 0 00047 1059 SKN SIGN TEST FOGR PRECEDING MINUS
02004 O 17 0 00123 1060 EGR BO NG PRECEDING MUNUE
02005 O 35 0 02001 10€é1 STA VALU RESULT

02006 O 51 0 01756 10€2 BRR BCTW EXIT

02007 0O 00 0O 00000 1063 $DECW HLT 0

02010 O 43 0 01333 10€4 BRM SSIGN SET SIGN

02011 0 73 0 00031 10€5 SKG P9

02012 0 0t O 02015 10€6 BRU DEC1

02013 0 76 0 00120 10€7 LLA Z

02014 O 01 O 02034 10€8 BRU DEC3

02015 0 35 0 02005 1069 DEC1 STA VALU

02016 O 75 O 01473 1070 LDE Dc

02017 O 43 0 01766 1071 BRM TCHR

02020 O 01 0 02033 1072 BRU DEC2

02021 0 76 0 02015 1073 LDA VALU

02022 0 75 0 00120 1074 LDB z

02023 O 02 20001 1075 ROV

02024 0 6700 002 1076 LSH 2

02025 0 55 0 0202t 1077 ADD VALU

02026 0 6700 001 1078 LSH 1

02027 O 55 0 01730 1079 ADD CHR

02030 0 40 20001 1080 evTy

02031 O 61 0 01773 10é1 MIN TERR SET TRUNCATIBN ERRGOGR
02032 0 01 O 02015 1082 BRU DEC1

02033 0 76 0 02025 1083 DEC2 LDA VALU

02034 1 71 0 00000 1084 DEC3 CNA

02035 0 53 0 00047 1085 SKN SIGN TEST FGR PRECEDING MINUS
02035 1t 71 0 00000 1086 CNA -A TO A

02037 0 35 0 02033 10e7 STA VALU RESULT

02040 0 51 0 02007 ioes BRR DECVW EXIT

02041 0 0O 0 00000 1089 GNF HLT 0

02042 0 76 0 01776 10S0 GNF LDA TERM

02043 1 72 0 00000 10¢1 SKE CCHR TEST FOGR COMMA
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02044 0 53 0 01752 1092 SKN M1 ALWAYS SKIP
02045 0O 51 0 02041 1063 BRR GNF EXIT
02046 1 72 0 01075 1094 SKE BCHR TEST FOR BLANK L
02047 O 53 0 02044 1065 SKN M1 ALWAYS SKIP
02050 O 51 0 02041 1066 BRR GNF EXIT IF BLANK
020%1 O 61 0 01762 1067 MIN EERR ILLEGAL CHARACTER
02052 0 76 0 02027 1008 LDA CHR
02053 0 35 0 02042 1069 STA TERM
02054 0 43 0 01777 1100 BRM GET SKIP CHARACTER )
02055 0 01 0 02042 1101 BRU GNF 1
02056 0 00 0O 00000 1102 $MAXL HLT 0
02057 0 76 0 00001 1103 LDA mMLeC BLD MAX
02060 O 73 0 00571 1104 SKG Lec
02061 0 76 0 02060 1105 LDA LaC
02062 0 35 0 00001 11C6 STA MLGBC NEW MAX _ e
02063 0 51 0 02056 11¢7 BRR MAXL
60000000 1108 BCON EQU 0 BLANK CONNECTER CODE
00000100 11C9 CCON gEQu 0100 o CONNECTER CODE _ e
00000200 1110 RCON EQU 0200 ) CONNECTER CODE
00003310 1111 SCGON EQU 03310 + ++ CONNECTER COLES
00003411 1112 DCON EQU 03411 - =~- CONNECTER COLES S -
00004522 1113 PCON EQu 04522 * »x CONNECTER COLES
00004647 1114 QCON EQU 04647 / // CONNECTER COLES
1115 END -
02064 77770000
02065 00005000
02066 00001700 —
02067 10101010
02070 00000020
02071 00000061 - e
02072 00005100
02073 00177777
02074 00177775 }
02075 00040000
02076 00000012
Q2077 37777777 e
02100 00000054
0210y 77777722
02102 00000G26
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00014
00217
00016
02052
02054
00260
00223
00573
00747
00575
02037
00766
00241
00243
00543
00263
00265
02061
00274
01747
00432
00363
02053
00651
02047
02051
00533
01054
02017
00476
00503
02031
02046
00541
01177
00673
00661
00566
00741

TPL
LTR1Y
SeT
CHR
GET
PASS
LTR2
B8
RELM
ADDR
VALU
MO DE
LADD
LTR3
VERR
XERR
LRT
Lec
REFM
SK8
IC
LSXT
TERM
PERR
M1
EERR
CNTR
SC
TCHR
DLY}
8CTF
TERR
BCHR
LST
DERR
SCHR
ccC
IFLG
RERR
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Ci174
01203
01210
01622
01754
01753
02016
017€5
02043

DUPM
BERR
LIMT
WOBRD
WRD2
WRD1
DC

ec

CCHR
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SCIENTIFIC DATA SYSTEMS

SDS PROGRAM LIBRARY
PROGRAM DESCRIPTION

Page 1 of 7 Catalog No. 012010
IDENTIFICATION: 900 Series SYMBOL Part III

AUTHOR: SDS

ACCEPTED: January 12, 1965

COMPUTER

CONFIGURATION: Any SDS 900 series computer with at least 4K memory.
FURPOSE: Perform input/output editing for SYMBOL.,
PROGRAMMEb

OPERATORS: CAB, CBA, CAX, CXA, CBX, CNA, SKE, SKR, MUL,

DIV, ADM, XMA

STORAGE: 0725 locations including constants

TIMING: N/A

USE: SYMBOL consists of three parts (separately assembled

programs) plus a mnemonic table plus I/O subroutines,
Part III performs the following functions:

Edit the symbolic input line.

Edit the listing output image.

Set up the binary output record and checksum.

Flush the output records.

The following subroutines are documented in the order of
their appearance within SYMBOL Part II

EDC

EDE ELN
EDF FLD
EDIT FLDC
EDL FLUSH
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USE: (Cont) EDR GET

EDS OUTP

EDTL RESET

EDTV TCHR

EDC

EDS

ELN

Edit character subroutine

Inserts the character in A into the line
image. OSteps the line image character
position. The current position in the line
image is specified by:

EXW contains location of current
word
EDCX contains current character

Calling sequence:

BRM EDC  with character in A return
Edit set

BRM EDS with initialization word in A

return
This subroutine sets the EDC subroutine to put
the next character at a particular place. Bits 9
through 23 of A indicate the word position and
bits 6 through 7 indicate the character position
(0 for first character, etc.).
Edit line number

BRM ELN

return
This subroutine adds one (alphabetically) to the
alphabetic line number. The line number is

stored in the line number field of the print
image.
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USE: (Cont) OouTP Output

BRM OUTP with word in WORD, mode
in WMOD

return
Put word in output buffer. If buffer or if card
type is changed (specified by contents of CTYP)
empty buffer first. Uses FLUSH and RESET
subroutines.
FLUSH Empty punch buffer
BRM  FLUSH

return

Outputs current object record. Uses WRITR
subroutine.

RESET Reset output buffer
BRM  RESET
return

Initializes output buffer after initially or after
buffer has been emptied.

FLD Position to next field
BRM F1LD
return
This subroutine skips up to eight blanks. If a
non-blank is encountered, the subroutine will
exit.
GET Get next character
BRM GET

return with next input character in A, X2,
and CHR

6-3
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USE: (Cont) TCHR Test character

BRM TCHR  with character type mask
in B

return if next character is not of proper

type
return if next character is of proper type

Reads next character., This character is used
as index to mask an entry in CTT (character
translation table) with the contents of B. The
GET subroutine is used.

EDIT Edit form and print subroutine

This subroutine edits the errors, location
and the word in WORD according to the
form in WRD 2 and prints the line image.
The word is also placed in the punch buffer,

The following subroutines are used:

EDS
EDE
EDL
EDR
PRNT
OuUTP

Calling sequence:
BRM EDIT
return
EDTV Edit value and print subroutine
This subroutine edits the error flags and

the word in WORD and prints the line
image.

6-4
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USE:

(Cont)

EDTL

EDE

The following subroutines.are used:

EDS
EDE
EDF
PRNT

Calling sequence:
BRM EDTV
return

Edit location dnd print subroutine
This location edits the error flags and the
location counter and prints the line image.
The punch buffer is emptied.

The following subroutines are used:
EDE
EDL
PRNT

Calling sequence:
BRM EDTL
return

Edit errors subroutine
The error characters are inserted in the
line image if the corresponding flag is set
(nonzero). Position is specified in EDWE,
ERCC contains minus.the number of flags.
The flags are reset. The error characters
precede ERRC (one chHaracter per word).
The flags corresponding to the characters

precede VERR,

The EDC and EDS subroutines are used.,

&5
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EDL

EDR

EDF

Calling sequence:
BRM EDE
return

Edit location subroutine

This subroutine edits the location counter.
Position is specified in EDWL,

The subroutines EDF and EDS are used.

Calling sequence:
BRM EDL
return

Edit form reference subroutine
The word in WRDI is edited according to
the form word given in WRD2 with blanks
inserted between fields and the last word
filled with blanks.

The subroutines EDF, EDC and FLDC are used.

Calling sequence:
BRM EDR
return

Edit field subroutine
Edits the field given in AB, The first
character is in A and the remainder of the
field is left justified in B and the count of
the number of characters in B (if any) is in
CNTR., The number in B is binary and is

edited in octal.

The EDC subroutine is used.
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USE:

{Cont)

FLDC

Calling sequence is:

BRM EDF with first character in A,
remainder of field in B

return

Field count
BRM FLDC with form word in WRD?2
return if no more fields

return with field count (in bits) in A and
new form in WRD2,
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EDCS

(a)-A —»=(a)
0 —»=(b)

EDC1 A

Execute EDCS +i

it] —ai
((EDW))+(a) —== ((EDW)X

(a)x l2l5—->(a)

EDCS +1

(@x2'? —=(a)

EDCS +2

EXIT

(o)x26 —=(a)

EDCS +3 @

(a) = (EDW)
(@)2" —=i

FLD1

0 —=i
(a)+((EDW)) —=—((EDW))
(EDW)+1 —sm (EDW)

(ALN)+ 0666667 —= (a), (ALN)

{(a) A 060606060 )/8 —== (a)

((ALN)-(a))A 017171717 —= (a

(0)—== (ALN)
-3 —==(X2)

EXIT

CBUF —== (CHAR)

0—’1'

GET

EXIT
5 @@

(a) V (ETBL-3,X2) —=(a)
(X2)+1 —=(X2)

AAAA  —mm (b)

Cycle (ab) right 12
{a) —== (CBUF -2)
(b) —m== (CBUF-1)

TCHR

EXIT

(b) —Q(TEMP)
GET
(TEMP) —=(b)

(TCHR)+1 —==(TCHR)

'—‘{C(b)A(CTT, X2):0 j

0 —»-J
(CHAR)+1 —m=(CHAR)

(TEMP)-1 —a==(TEMP)

((CHAR)) —= (a)

GET5

Execute GETT =j

GETT+3

GETT

(a)/2]8 —»= (a)

GETT +1

(@/2'? —=(a)

GETT+2

@/2® =)

GET1

(a)A 077 —=(a),
(X2), (CHR)

EXIT




900 SERIES SYMBOL PART 111 (cont.)

EDE
EDL
(EDWV) —m{c)

(WORD) —==(WRD1)

PRNT
ouTP

(EDWV) ——a=(a)

7 —=(CNTR)
(WORD) x 8—=(ab)
() A 7—-(a)

lml
R
m

m
o
-

3
4
=11

(EDWE) —(a)

(VERR)+ (VERR) —=(VERR)
0 —=(VERR)
(ERRC) —==—(X2)

EDE1 i

(ERRC, X2) —==(a)

v
( (VERR, X2): 0 )f—ﬂ

EDC

. 0 —a=(VERR, X2)
(X2):0 (X2) + 1 —==(x2)
>
@ EDF2 (EDWL) —s={(a)
? ;—;") EDS
(0)/3 —=—(a) X 4 ——(CNTR
remainder o (b) (ob) (LOO) A (ADD!)!) x2' 2
EDFI (&7 (o)
(b) —=—(WRD1)
EDC > l
T e LD I /4
—=(CNTR) <
(a) —=(CNTR)
(b) —=—(X2)
0 —#(a)
(WRD1) —==(b) @
(ab) x 2%?) —m(ab)
A ——(q) JowRD2)v040000000 —={a) *x2:0 Y} 24- (X2) —a—{a)
m 22 —'-_-(xz) — (FLDC) +1 —==~(FLDC)
normattze =
0 —=(b) shift (ab) left 1
(a) —=(WRD2) FLCY
(X2) + 1 —a=—(X2)



*z_._\ -
( (owcy:o
( (CTYP):@L
<

(PTYPE): 0
(

900 SERIES SYMBOL PART Il (cont.)

i := (CTYPE)

PLOC) + 1:(LOC) Z

OuUTP1 QUTP2
S S
— U FLUSH U RESET
B B

End Record with
transfer address

ENDM

(WORD) := BRU 0, 0 ++ (WORD)
(QLOC):= (MLOC)

Data
Record

DATA

(PLOC) := (LOC)
(DW1 + (DWC)) := (WORD)

(REL) := (REL) ++b22(WMOD)*2

(SREL) := 11247PWC), (sReL)

(24-DWC)
(PREL) := J* ++(PREL)
(DWC) := (DWC) + 1

(22-DWC)

PTYP =1or 2
No
Yes
(REL)=0 )
No

I (DW1 + (DWC)) := (REL), (DWC) := (DWC) +1 I

>

\ Yes

(SREL) =0

No

(DW1 + (DWC)) := (SREL), (DWC):=(DWC) +q

EXIT

RESET

(QLOC):=(LOC)

(REL) := 0

(SREL) := 0
(PREL) := 0
(PTYP) := (CTYP)

PREL = 0 Yes

No

(DW1 + (DWC)):=(PREL), (DWC):=(DWC) +1

FLUSH1

(DWC) = (DWC) + 1
(W) := (PTYPy222 + +Owe)2' 2 +4 0

y

o ® e n

CHKSUM S WRITR
fc‘:;"::'e :;J Write one
checksum R record

I

(CW) := (CW) ++(CHKS)

6-10




900 SERIES SYMBOL PART Il (cont.)

Q End record, no

transfer address

ENDN

( Has END record been outpu}Yi—

No

QLOCQ)

(PTYPE) :
:= (MLOC)

=3

wcw

FLUSH

EXIT

(ICN) := (DWC) -2

(A) := (CW)**077770000 - - 077770000

(A} := (A)--(DW1+1)

itl

(ICN) )

Yes

(CHKS) := {(A)

0-11"

- (A)lz_zs}**o7777

EXIT

External label
ref. or def.

DEF

(DW1+(DWC)) := 1st 4 chars. of label
(DW1+(DWC) +1 := last 2 chars. of label

(ICN) := (sTYP)*222

(ICN) := (ICN
word

)+

+bits 6-23 of 3rd
of label item

(ICN) := (ICN) + +bit 22 of 2nd
word of label item

6~11

DEF

(DW1+(DWC) +2) := (ICN)

(DWC)

:= (DWC) +3

EXIT

POP def. or external
POP ref. item

(WORD) := (CNTR)

(DW1 +(DWC)) := Ist 4 chars. of label
(DW1+(DWC)+1) := last 2 chars. of label

(ICN) := 3d word of POP item




900 SERIES SYMBOL PART 11l (cont.)

GLOSSARY OF TERMS AND SYMBOLS

—~~
G

contents of register whose label is a

(CTYP) = record type for current data word or symbolic item
(WORD) = current data word or address of current symbolic item
(LOC) = location (to be) of (WORD) at object time
(WMOD)22 = 1 if (WORD) is load relocatable, O if not

(PMOD) = POP reference indicator for (WORD)
J =1 if (PMOD) # 0 (means (WORD)2_8 > 778)
J=0if (PMOD) =0

(STYP) = if (CTYP) =0, then (STYP) is special 1/O relocation indicator
I=1if (STYP)<O
I=0if (STYP) >0
if (CTYP) >0, then (STYP) = item type code (see description of Universal

Binary Object Program format)

(PLOC) = value of (LOC) on previous entry to OUTP

(DWC) = number of data words in current record
(MLOC) = 1 + maximum value attained by location counter
(QLOC) = load address for first word of current data record

(ICW) = location of current word in current record

(PTYP) = value of (CTYP) on previous entry to OUTP
(CHKS) = current checksum value

(A) = contents of the A register
(REL) = current load relocaction modifier word
(SREL) = current special 1/O relocation modifier word
(PREL) = current POP relocation modifier word

(CW) = control word for current record
(DW1) = Ist data word of current record (DW1 = CW +1)

Permissible values of (CTYP)

Binary
Value Meaning in OUTP

000 = Data Record item

001 = external (label) reference or definition item
010 = POP definition or external POP reference item
011 = End Record with transfer address

(100 = End Record with no transfer address)*

*Converted to 011 on output.

6-12



£1-9

00002
00002
00003
00000
00000
00001
00002
00003
00004

00005
00006
00007
00010
coo11
00012
00013
00014
00015
00016
00017
00020

00000000
90000000
00000002 -
16400000
16500000
16600000
16700000
17000000
17100000
17200000
17300000
17400000
17500000
17600000
17700000

0 00 00022
0 01 00023
0 00 00025

O O NN &GN ™

$9300
X0
X2
CAB
CBA
GAX
CXA
EBX
GNA
SKE
SKR
MUL
DIv
ADM

XMA

$CwW
DwW1

$CHR
$EDCT
SALN
$DWC
GHAR
IFRM
EDWE
EDWL
EDWV
SEDW
TEMP
PTYP
PLSC
aLec
$1cu
CHKS
REL
SREL

S3

EQU
EQU
EQu
8PD
6PD
BPD
8PD
8PD
8PD

®PD

8PD
8PD
ORPD
8PD
OPD
AGRG
RES
RES
ORG
RES
RES
RES
RES
RES
FIRM
HLT
BRU
HLT
RES
RES
RES
RES
RES
RES
RES
RES
RES

0

$9300
2-59300
016400000
016500000
016600000
016700000
017000000
017100C00
017200000
017300000
017400000
017500000
N17600000
017700000

bt e pes e O = N

32651514
L8UF
LBUF+1
LBUF +3

1

1
1
1
i
1
1
1
1

¥130 | o8ed

ONILSI'T
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Y1-9

00021
00022
00022
00025
00025
00026
00026
00032
00032
00046
00046

00056

00056
00057
00060
00061
00062
00063
00064
00065
00066
00067
00070
00071
00072
00073
00074
00075
00076
00077
00100
00100
00101
#0102
00103
00104
00105
00106
00107

60506060
L0000054
00000046
00000024
0000025
00000031
00000043
00000047
20000051
00000063
20000064
C0177766
$0000000
¢0600000
00006000
17000000
00170000
0001700

00 00000
54 00676
75 00000
23 00107
61 00103
76 40010
51 00100
67 00022

OC ~COQOOLOC

39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
53
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77

PREL
$LoUF

$SEREF 1
$EREF?2
$§CBUF
$TBFE
$CBFE

$DLYY
ERRA

$ERRC

ETBL
$EDC

“EDC1H

EDCS

RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
RES
HLT
sus
LDB
ExXU
MIN
ADM
BRR
LSH

PO T D=0 WO~

0

060606060

054

080

024

025

031

043

047

051

063

064

ERRA-ERRC+0200000

060000000

0600000

06000

0172000C00

0170000

01700

0]

0

=060

Z

EDCS
EDC1H

*EDUY
EDC
18

EXECUTE SHIFT

SITEP SHIFT

AUD CHARACTER 10 MEMORY
EXIT

15T CHAR

7130 ¢ o8ed

ONILSIT

010210 ‘ON doreieD




SL-9

00110
00111
00112
00113
00114
00115
00116
00117
00120
001214
00122

00123°

00124
00125
c0126
00127
00130
00131
00132
00133
00134
00135
00136
00137
00140
00141
00142
00143
00144
00145
©0146
00147
00150
00151
00152

00153
00154

COCOCOVOCNGOOOC ~O0Q0CGCOCCO0O0O00CCOO~0OCLCOC

67
67
21
75
36
76
61
51
23
00
35
66
55
35
51
00
76
55
35
14
66
71
55
14
35
71
72
01
16
41
75
66
35
36
51

00
71

00014
00006
00113
00120
00103
40010
00010
00100
00107
00000
00010
00017
00120
00103
00121
00000
00002
00677
00002
00056
00003
00000
00002
00700
00002
00701
00100
00146
00075
00142
00056
20014
00030
00031
00127

00000
00000

78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
1058
106
107
108
109
110
111
112
113
114
115
116

EDC2

EDCX

$EDS

ELN

ELN1

ELN2

s$OUTP

L8H
LSH
BRU
LDB
3TB
ADM
MIN
BRR
EXU
HLT
STA
RSH
ADD
STA
BRR
HLT
LDA
ADD
STA
ETR
RSH
CNA
ADD
ETR
STA
LDX
SKA
BRU
MRG
BRX
LDB
RCY
STA
ST8
BRR

HLT
LDX

%139 ¢ oBed

DONILSTT

12 2nND CHAR
6 3KD CHAR

EDC2 LAST CHAR IN WBRD

EDCX RESET EXC

EDC1
*E DY STORE LAST CHAR

EDW STEP WBRD

EDC EXIT

EDCS

0

EDW WORD PBSITIBN

15 '

EDCX

EDCH CHAR P8SITIBN

EDS EXIT

0

ALN ALPHASETIC LINE NG, i
20666667

ALN

DLY1 o
3

ALN SUBTRACT ZBNE FROM NON-ZSNEBIT
=017171717

ALN SAVE ALPHANUMERIC LINE NUMBER
=00200000=3, X0 T
ETBL, X2 TEST FS8R 0O

ELN2

ETBL=3,X2 REPLACE 0 WITH BLANK

ELN1,X0O

DLY1

12

CBUF=2

CBUF =1

ELN EXIT

RELBCATABLE BINARY BUTPUT

0

CTYPLX(O

S

010210 _‘ON Borejen
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921-9

00155
00156
00157
00160
00161
00162
0103
NY164
00155
060166
00167

00170

00171
00172
00173
00174
00175
00t76
00177
00200
002C1
20202
00203
00204
00205
00206
00207

00210
00211
00212
00213
00214
00215
00216
00217
00220
00221
00222

COCCCGNCONO P CONNRPCOCOCCOC O CCOoO

(@R \VE &N ' o &)

Qo G

76
14
73
01
657
72
31
76
73
01
76
72
o1
76
55
72
01
01
43
43
01
76
14
16
35
76
35

71
76
35
76
35
76
14
75
66
65
16

00003
00702
00102
00200
00000
00012
00177
00703
00003
00177
00012
00157
40434
00013
00704
00000
00177
40434
00241
00354
40434
00003
00702
00441
00202
00000
00014

00003
co174
00013
00205
00004
00000
00705
00170
00gv2
00000
00017

117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
138
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155

QUTP1
SUTP2

ENDM

DATA

LDA
ETR
SKG
BRU
CXA
SKE
BRU
LDA
SKG
BRrRU
LDA
SKE
BRU
LDA
ADD
SKE
BRU
BRU
BRM
BRM
BRU
LDA
ETR
MRG
STA
LJA
STA

LDOX
LDA
STA
LDA
STA
L.DA
ETR
LDB
R5H
CBA
MRG

DuWcC
=077777
Z

BUTP2

PTYP
guUTP1
=24
DWC
BUTPY
PTYP
z
*TYP,X2
PLBC
=1
L3C
BUTPY
*TYP,X2
FLUSH
RESET
2 TYP, X2
WORD
=Q77777
L3RU
WBRD
mMLocC
gLec

DWC,s X0
Loc

PLGC
WORD
DUl+1.X2
WwMED

=2

Z

2+ X2

REL

(UWC) = Qs RESET ONLY

TYPE CHANGE, FLUSH AND RESET

(JWC) = 24, FLUSH AND RESET

(PTYP) > O
(PTYP) = 0O

(PLBC)+1 NBT = (LBC)» FLJUSH AND RESET
(PLBC)+1 = (LBC)

{WORD) 2= *BRU 0s0°++(WOBRD)

{(4dLBC) == (MLOC)

(PLBC) = (LBC)

(UWI(DWC+1)) 2= (WORD)

B22(WMBD) #2#%(22-(DWC))

¥1 JO ¥ o3ed

ONILSIT

010Z10 "©N Boreien

.



L1-9

00223
00224
00225
00226
00227
00230
00231
0232
00233
00234
00235

00236

00237
00240

00241
00242
00243
00244
00245
00246
00247
00250
00251
00252
00253
00254
00255
00256
00257
00260
00261
00262
00263
00264
00265
00266
00267
00270

NOO =, QOQO-=QCVNVOQGC ~~ Q0 CGCOUOC=CCOOQO0O CO=NQ =,O=NOOCOO

35
53
o1
75
76
66
76
46
72
75
66
76
61
51

00
76
73
01
72
01
61
76
35
71
76
72
01
01
35
77
61
76
76
76
72
01
01
35

00017
00000
00232
00704
00217
20000
00020
30003
00000
00704
20001
00021
00003
00153

00000
00012
00227
00247
00706
00306
00003
00014
00003
00003
00017
00243
00257
00264
00003
00001
00003
00707
00003
00020
00254
00270
00275
00003

156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
133
184
185
186
187
188
189
190
191
192
193
194

FLUSH

FLSH2

STA
SKN
BRU
LDB
LDA
RCY
ADM
CLR
SKE
LDB
RCY

ADM

MIN
BRR

HLT
LDA
SKG
BRU
SKE
8RU
MIN
LDA
STA
LDX
LDA
SKE
BRU
BRU
STA
EAX
MIN
LDA
ADM
LDA
SKE
BRU
BRU
STA

REL
STYP
$+5
=1

z
0sX2
SREL

PMED
=1
1sX2
PREL
DWC
BUTP

PivyP

Z

$+3

=3
FLUSHI
DWC
QLec
DuW1t
DWC, X0
REL

z

$+2
FLSH2
DW1,sX2
1,X2
DWC
=02000000
Dwti
SREL

Z

$+2
FLSHJ
DWis X2

(REL) s=(REL)++(A)

(S3REL) ==

SKIP IF SPECIAL 1/6 WORD

I**x(24«DWC)++(SREL)

(DWC)3s=(DWC)+1

$130 ¢ o8ed

ExIT

ENTRY

RECORD TYPE 6F RECORD BEING FLUSHED [E
n

(PTYP) = 0 |
pr

(PTYP) = 1 BR 2 Q

INCLUDE LOAD-ADDRESS WOBRD IN COUNT

STORE LOAD ADDRESS

STORE RELBCATION INDICATSR WORD a
®

INCLUDE LSAD-RELOCATION WORD IN COUNT|E

(1) = 1,

(RELOGCATION WORD PRESENT)

010210 ‘ON BoT




81-9

00271
00272
00273
00274
00275
00276
00277
Q0300
00301
00302
00303

00304

00305

00306
00307
00310
00311
00312
00313
00314
00315

00316
00317
00320
00321
0N322
00323
00324

00325
00326
00327
00330
00331
00332
00333

C=C=O0CN

- O NN C

cocCcCcaccCco COGCCCOoOC

CCGCOCOC

77
51
76
76
76
72
01
01
35
77
51
76
76

76
75
67
55
55
57
16
35

43
16
35
43
76
35
51

00
76
66
14
54
35
70

00001
00003
00710
00003
00021
00265
00301
00306
00003
00001
00003
00711
00003

00012
00276
00006
00704
00003
00017
00712
00002

00325
00002
00002
00000
00307
00003
00241

00000
00002
00017
00713
00705
N0353
00706

195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
230
231
232
233

FLSH3

*
FLUSH1

*
*

CHKSUM

EAX
MIN
L.DA
ADM
LDA
SKE
BRU
BRU
STA
EAX
MIN
LDA
ADM

LDA
LDB
LSH
ADD
ADD
L SH
MRG
STA

BRM
MRG
STA
BRM
LDA
STA
BRR

HLT
LDA
RSH
ETR
Sus8
STA
LDA

1sX2
DWC INCLUDE SPECIAL REL3C wO<xD IN COUNT
=020000000
DW1 (1) = 8+ (M)
PREL
Z
$+2
FLUSHI
DW1,X2
1sX2
puc
=010000000
DW}
FBGRM RECORD CONTRIL WORD
;TYP. RECBRD TYPE
6
=1 INCLUDE CONTROL WORD IN C3IUNT
DuwcC NR OF WORDS IN RECBRD
15
=050000 RECORD MUODE (BINARY)
Cu
CYMPUTE CHECKSUM AND WRITE RECORD
CHKSUM CUMPUTE FOLDED CHECKSuUM
CuW INSERT CHECKSUM IN CONTROL WORD
Cuw SIORE COMPLETED RECORD CONTROBL WORD
;RITR WRITE SNE RECORD
DWC (UWC) = 0
FLUSH EXIT
SUBRBUTINE TO COMPUTE FOLDED CHECKSUM
ENTRY
CwW
15
=g77 (A) = NR WORDS IN RECORD
ICN
=JW1 ADURESS OF 2D WBRD

$1 30 9 o8ed

DONILSIT
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00334
0033%
00336
00337
00340
00341
00342
00343
00344

00346

00347

00350
00351
00352

00333

”q?“oossa

i

00355

© 00356

00357
00360
_00361
00362
00363
00364
00365

00366
00367
00370
00371
00372
00373
00374
00375
00376

00345

COCQCOQO ~-CGCGOO OQCUCCOOO0OCCO

35
76
14
17
17
61
73
ot
75

67

36
75
66
17
51

00
76
35
76
35
35
35
71
37

e

51

76
75
67
72
01
51
76
35
76

00015
00002
00714
00714
40015
00015
00383
00340
00322
20014
00016
00344
20014
00016
00325

0000000

00000
00211
00014
00347
00017
00020
00021
00154
00012
00384

00357
00002
00003
00706
00374
00153
00706
00012
00206

234
235
236
237
238
239
240
241
242
243
244
245
246
247
248
249
250
251
252
253
254
255%
256
257
258
259
260
261
262
263
264
265
266
267
268
269
270
271
272

AICN

RESET

ENDN

STA
LDA
ETR
EOR
EQR
MIN
SKR
BRU
LDB
LCY
STB
Lbs
RGY
EOR
BRR

- DATA

HLT
LDA
STA

LDA

STA
STA
STA
LDX
STX
BRR

L.DA
LDB
LSH
SKE
BRU
BRR
LDA
STA
LDA

ICuW

Cw

=Q77770000

=077770000
*ICW

ICu

ICN

$-3

z

12

CHKS

Z

12

CHKS

CHKSUM

0

LoC
QLec

z

REL
SREL
PREL
CTYP,XO
PTYP, X0
RESET

z

cw

3

=3
$+2
6UTP
=3
PTYP
MLOC

EXIRACT CHECKSUM
8DD PARITY CHECKSUM

o8eq

INCREMENT ADDRESS

ARLE!

(A) = 24=-BIT CHECKSUM BF WORDS 1 THRY

(A) = COMPLETED 12-BIT CHECKSUM
EXIT

|
DNILSTY

ENTRY

(4LBC) 2=(LBC)

(REL) := 0

(SREL) 3= 0O |

EXIT = 11
|
R

S ———— 7] R

L 4
A |

] 0102



00377
00400
00401

00402
00403
00404
00405
00406
00407

00410

00411
0412
00413

00414

00415
00416
00417
00420
00421
00422
00423
00424
00425
00426
00427
00430
00431
00432
00433

00434
00435
00436
00437
00440

35
43
51

oGO

71
76
35
o1
76
14
16
35
75
76
67
35
76
14
46
61
76
14
43
00
16
16
35
76
76
51

G ONOOQOCOCCCOULOO0OO0C U NOOOGNOO

00014
00241
00153

00003
40213
00003
00403
40405
00714
00715
00004
00366
00224

00026

00353

40406

00705
00014
00416
40421
00702
00000
00705
00716
00333
00005
00706
00003
00153

00000402

0 o0
0 00
0 00
0 00
0 00

00210
00402
00442
00202
00366

273
274
275
276
277
278
279
280
281
282
283
284
285
286
287
288
289
290
291
292
293
294
298
296
297
298
299
300
301
302
303
304
305
306
307
308
309
310
311

DEF

BEF}

REF

Typ

STA
BRM
BRR

LDX
LDA
STA
MIN
LDA
ETR
MRG
STA
LDB
LDA
LSH
STA
LDA
ETR
XAB
MIN
LDA
ETR
BRM
HLT
MRG
MRG
STA
LDA
ADM
BRR

EQU

HLT
HLT
HLT
HLT
HLT

GLecC
FLUSH
BUTP

INSERT 3 WORD REF B8R LUEF ITEM IN CURRENT OUTPUT RECORD

DWC, X0 ENTRY

*4ORD

DW1sX2 SIORE 187 £
bele 1 4 CHARS OF LABEL
= JORD
=077770000
=06060
DWi+1,X2

Z

STYP

22

STBRE LAST .2 CHARS OF LABEL

ICN
*WORD
=2

WORD
*WARD

DNLLSTT]

=Q77777

SKB

=2

=0100000 SEi ADDRESS RELOCATION FLAG
ICN SET SUB-TYPE

DW1+2,X2

=3
pwc (DWC) 2= (DUC)+3
euTP EXIT

DEF
CURRENT RECORD [MAGE

DATA

DEF EXTERNAL REF OR

Pop DEF
ENDM

ENDN




0044}
00442
00443
00444
00445
00446
00447
00450

00451
00452

00453

00454
00455
00456
00457
00460
00461
00462

00463

S 00464
~ 00465
00466
00467
00470
00471
00472
00473
00474
00475
00476
00477
00500
00501
00502
00503
00504
00505
00506

OOCOOCUOOUC 2O =COUOOO0O0OVCCOOOOOOOCCONOQO CONOCUGCQ O

01
71
76
35
76
35
61
76

14
16
35
61
76
01
00
43
76
35
76
35
43

43

51
00
76
35
43
72
51
73
01
51
00
76
23
61
14
35

00000
00003
00000
00422
40444
00003
00445
40447

00714
00715
00004
00450
40454
00430

00000

00000
00717
00004
00521
00503
00127
00501
00457
00000
00720
00011
00501
00676
00470
00011
00473
00470
00000
40004
00511
00503
00713
00000

312
313
314
315
316
317
318
319
320
321
322
323
J24
325
326
327
328
329
330
331
332
333
334
335
336
337
338
339
340
341
342
343
344
345
346
347
348
349
350

LBRU
PEP

$READ

SFLD

FLD1

$GET
GETS

GET1

BRU
LDX
LDA
STA
LDA
STA
MIN
LDA

ETR
MRG
STA
MIN
LDA
BRU
HLT
BRM
LDA
STA
LDA
STA
BRM
BRM
BRR
HLT
LDA
STA
BRM
SKE
BRR
SKR
BRU
BRR’
HLT
LDA
EXU
MIN
ETR
STA

0

DWC, X0
CNTR
WORD
*yORD
DW1.X2
WORD
*WORD

=077770000
=2 »
DuWi+1s,X2
WARD
*WORD
DEF1
0
INPUT
=CBUF
CHAR
GETX
GETS
ELN
GET
READ
0
=7
TEMP
GET
=2 2
FLD
TEMP
FLD1
FLD
o
*CHAR
GETT
GETS
=077
CHR

65;3

¥1 70 ¢

SET BEGINNING OF WORD

GET 1ST CHARACTER OF LINE
EXIT

w0

EXIT

LOAD CHARACTER
EXECUTE SHIFT

[ 010210 ‘ON Bo



00507 1 66
00510 0 S1
00511 0O 66
00512 0O 66
00513 0 66
00514 0 0%t
00515 0 75
00516 0 36
00517 0 61
.. 00520 0 01
00521 0 23
00522- 0 00
00523 0 36
00524 0 43
00525 0 75
00526 0 43
t 00527 2 00
- 00530 0O 61
... 00531 0 51
00532 0 00

N 00533 0 43
_._.._00534 0 43
00535 0 76
00536 0O 43

» . 00537 0 76
v 00540 0O 35
00541 0 43

* 00542 Q 43
00543 0 43
00544 0 51
00545 0 00
00546 0 43
00547 0 76

.. 00550 0 43
00551 0 76

K 00552 9 35
» _ .00553 0 76
00554 0 66

0 14

00555

00000
00501
00022
00014
00006
00515
00521
00503
00004
00505
00s11
00000
00011
00501
00011

00424

00000
00522
0052
00000
00566

00606

00007
00121
00455
00000
00620

00000

00153
00532

‘00000

00586
00007
00121

00720

00443
00537
00025
00720

351
352
353
354
355
356
357
358
359

360

361
362
363
364
3658

366

367
368
369
370
371
372
373
374
375
378
377
378
379
380
381
382
383
384
385
386
387
388
389

GETT

BET2

GETX

$TCHR

SEDIT

SEDTV

CAX
BRR
RSH
RSH
RSH

BRU-

LDB
STB

MIN

BRU
EXU
HLT
sT8
BRM
LDB

BgH

HLT
MIN

BRR

HLT
BRM
BRM
LDA
BRM
LDA
STA
BRM
BRM

_ BRM

BRR
HLT
BRM
LDA
BRM
LDA
STA
LDA
RSH
ETR

GET
18
12

GET2
GETX
GETS
CHAR
GET1
GETT

TEMP
GET ,
TEMP — ~ BF
SKB

CTT,X2

TCHR

TCHR

EDE
EDL
EDUV
EDS
WERD
WRD1
EDR
PRNT

~OUTP

EDIT

EDE
EDWV
EDS
=7
CNTR
WORD
21
=7

~ TEST FOR MATCH

1ST CHAR
2ND CHAR

3RD CHAR
END WORD

RESET EXU
STEP WORD

GET CHAR wh+ ¥-23 -

CHARACTER IS 0.K.
EXIT

EDIT ERRORS

EDIT LOCATION

DATA WORD
EDIT BY FORM
PRINT LINE

BUTPUT WORD
EXIT

EDIT ERRORS
VALUE WORD POSITON

7 CHARACTERS LEFT IN B8
DATA

LEAVE 1ST CHAR IN A




»

fw wi

£2-9

| »

g

00556
00557
00560
00561
00562
00563
00564
00565
00566
00567
00570

00571

00572
00573
00574

- 00575

00576
00577

00600

00601
00602
00603
00604
00605
00606
00607
60610
00611
00612
00613
00614
00€15
00616
00617
00620
00621
00622
00623
00624

COCCOCLOUCCOOOCUCOCCCOGNCCC OO NMMNNVOC = »mOCCCCOCQUOLOOQGOQOQ O

43
43
51
00
43
43
43
51
00
76
43
76
77
76
71
76
75
43
00
43
75
36
41
51
00
76
43
76
35
76
14
56
43
51
00
75
43
01
66

00646
00542
00545
00000
00566
00606
00537
00561
00000
00005
00121
00412
00000
00000
00071
00071
00572
00526
00000
00100
60571
00576
00575
00566
00000
00006
00121
00721
00552
00355
00000
00014
00646
00606
00000
00722
00660
00645
00027

390
391
392
393
394
395
396
397
398
399
400
401
402
403
404
405
406
407
408
409
410
411
412
413
414
415
416
417
418
419
420
421
422
423
424
425
426
427
428

$EDTL

$EDE

EDE1

EDL

EDR

EDR3

BRM
BRM
BRR
HLT
BRM
BRM
BRM
BRR
HLT
LDA
BRM
LDA
XMA
ADM
LDX
LDA
LDB
BRM
HLT
BRM
LDB
ST8B
BRX
BRR
HLT
LDA
BRM
LDA
STA
LDA
ETR
RSH
ERM
BRR
HLT
LDB
BRM
BRU
RSH

EDF
PRNT
EDTV

o

EDE

EDL
PRNT
EDTL

0

EDWE
EDS

4

VERR
UERR
ERRC, X0
ERRC, X2
VERR, X2
SKB

M1

EDC

Z
VERR, X2
EDE1,X0O
EOE

0

EDWL
EDS

=4

CNTR
tLac
ADDR

12

EDF

EOL

0
=040000000
FLDC
EDR1

23

EOIT FIELD
PRINT LINE
EXIT

EUIT ERRORS
EOIT LBCATION
PRINT LINE
EXIT

ERROBR WORD POBSITION
RESET V ERROR FLAG
U SET IF Vv SET

ERROR COUNT
ERRBR LISTING CHAR

INSERT ERROR CODE

RESET FLAG
TEST NEXT FLAG
EXIT

LGC WORD POS]ITIOGN

4 MORE CHARACTERS IN 8

EDIT LOC
EXIT

COUNT BITS FIELD
NU MOBRE FIELDS

DNILSIT

¥1 30 11 e8ed

i
!
i
i
—

i
i
i
o
i
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(A

00625
00626
00627
00630
00631
00632
00633
00634
00635
00636
00637

00640

00641
00642
00643
00644
00645
00646
00647
00650
00651
00652
00653
00634
00655
00656
00657
00660
00661
00662
00663
00664
0665
00666
00667
00670
00671
00672
00673

COCOC OO0 UUOOUCO =~OCUOCCOCOCOOOCCOUNGC ~O0OCOOCC =~

75
43
00
01
54
75
35
70
76
75
67
43
76
43
75
01
51
00
01
76
57
36
43
75
73
01
51
00
76
17
71
67
67
35
37
76
54
14
73

00706
00577
00706
00633
00704
00706
00612
00000
00602
00540
00000
00646
00676
00100
00635
00622
00620
00000
00652
00643
00003
00636
00100
00652
00633
00650
00646
00000
00000
00722
00723
10030
00001
00661
00655
00724
00667
00702
00703

429
430
431
432
433
434
435
436
437
438
439
440
441
442
443
444
445
446
447
448
449
450
451
452
453
454
455
456
457
458
459
460
461
462
463
464
465
466
467

EDR2

EDR1
EDF

EDF2

EDF1

$FLDC

DIV
BRM
HLT
BRU
suB
LD8
STA
CeX
LDA
LDB
LSH
BRM
LDA
BRM
LDB
BRU
BRR
HLT
BRU
LDA
LSH
STB
BRM
LDB
SKR
BRU
BRR
HLT
LDA
EOR
LDX
NOD

SH
STA
STX
LDA
suB
ETR
SKG

=3
SKB
=3
EUR2
=1
=3
CNTR

2
WRD1
0sX2
EDF
=060
EDC
z
EDR3
EDR

0

EDF1

z

3

WRD1Y
EDC .
WRD1
CNTR
EDF2
EDF

0

WRD2
=040000000
=22+ X0
24

1

WRD2
CNTYR, X0
=23
CNTR
=Q77777
=24

6CTAL CHARACTERS IN FIELD

81TS IN 1ST CHAR

DATA WORD

¥1 30 2] w@

15T CHAR IN A
EDIT FIELD

INSERT TRAILING BLANK

Dd NEXT FIELD

EXIT

NEW OCTAL CHAR

INSERT CHAR IN IMAGE

TeST FOR END FIELD

EXIT

FORM WORD

CUUNT BITS IN FIELD

New FORM WORD

010210 ‘ON Berwien




00674
00675

00676
00677
00700
00701
00702
00703
00704
00705

00706

00707
00710
00711
00712
00713
00714
00715
00716
N 00717
< 00720
00721
00722
Q0723
00724
00613
00600
00376
00233
00564
00626
00413
00573
00603
00215
00553
00654
00666

0 61 00660
v 51 00660

00000060
00666667
17171717
00177775
00077777
00000030
00000001
00000002
00000003
02000000
20000000
10000000
00050000
00000077
77770000
00006060
00100000
00000032
00000007
00000004
40000000
00000026
00000027
Lec

M1

MLOC
PMOD
PRNT

SKB

STYp
JUERR
VERR
WMBD
WORD
WRD1
NRD2

468 MIN FLDC
469 FLC1H BRR FLDC EXIT
470 END

L

%139 ¢1 o8ed

DNILSIT

070210 _'ON Boreen




9C-9

00321
Q0650
0614
00671
00527
00363
00460

WRITR

ADDR
CNTR
C17
CTyYP
INPUT

Y oBed

|
|
yioy

L
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SIDIS SCIENTIFIC DATA SYSTEMS

SDS PROGRAM LIBRARY
PROGRAM DESCRIPTION

Page 1 of 3 Catalog No. 012006
IDENTIFICATION: 900 Series SYMBOL 910 Mnemonic Table
AUTHOR: SDS
ACCEPTED: January 14, 1965
COMPUTER ’
CONFIGURATION: Any SDS 900 series computer with at least 4, 096 words of
memory.
PURPOSE: ‘ To provide SYMBOL with the mnemonic table of the target
machine.

To localize other assembler features which are oriented
specifically to the target machine.

PROGRAMMED

OPERATORS: None

STORAGE: 01116 locations

TIMING: N/A

USE: SYMBOL consists of three parts (separately assembled
programs) plus a mnemonic table plus I/O subroutines.
By exchanging mnemonic tables, one can assemble SYMBOL
programs for the SDS 910, 920, 925, 930 or 9300 on any of
these machines.

ME THOD: The mnemonic table consists of three-word entries

beginning at the location labeled $MT and ending at the
location labeled $MTE. The format of the mnemonic table
is described below.

During pass 1 of the assembly, entries are added to the

mnemonic table for all symbol defined on OPD, FORM, or
.POPD lines. These entries are flagged by bi
second word in order to permit their being P



Page 2 of 3 ‘ Catalog No, 012006

METHOD: (Cont) between batched assemblies. Expansion of the mnemonic
table as opposed to the building of a separate table allows
fast table searching but precludes the use of literals within
this portion of the SYMBOL.

For the 910 and 920 mnemonic tables, complete
compatibility has been maintained with respect to the
SYMBOL 4 mnemonics, with the result that there is some
redundancy in the device EOM mnemonics (such as RPTW,
RPTY and RPT). Also, certain of the SYMBOL 4
mnemonics are recognized but ignored (such as FORT, LIST,
etc.). The user may add to or delete from the SDS -
supplied mnemonic table by reassembly.

MNEMONIC TABLE ENTRY FORMAT

Bits Word
0-23 1 First four characters of symbol
11 2 Fifth and sixth characters of symbol
12, 20 2 I1/0O command with unit and channel to be
supplied (e.g., RPT)
13 2 Programmed operator
16 2 Not used
17 2 Duplicate flag
18 2 Programmer defined entry (OPD, FORM,
POPD or external POP)
19 2 Instruction, octal address
20 2 Instruction, I/O command with channel
specified (e.g., RPTW)
21 2 Directive, special label definition
22 2 Directive, normal label definition
23 2 Form

7-2



Page 3 0f 3

Catalog No, 012006

METHOD:

(Cont)

If bits 12, 21, 22 and 23 are off, the third word contains
the data word without parameters.

The third word of directive entries (bit 21 or 22 on)
contains the starting address of the lines of instructions
which process the directive line encountered. '

The third word of a form item (bit 23 on) contains a form
pattern word; i.e., a word with a one in the leading bit

position of each field, and zeros elsewhere.

The third word of a programmed operator entry (bit 13)
has the following format:

Bits 0-1 Type (0 internal definition, 1 external
reference, 2 external definition)

Bits 2-7 Programmed operator number (assigned
at end of pass 1)

Bit 8 Relocation bit (if definition)

Bits 9-23 Address of programmed operator
interpretive code



00000
00001
00002
00003
00004
00005

00006.

00007
00010
00011
00012
00013
00014

00015
00016
00017
00020
00021
00022
00023
00024
00025
00026
00027
00030
00031
00032
00033
00034
00035
00036
00037
00040

00000000
00000000
00000002
17600000
77770000
77777776
00002040
61 00000
76 00000
14 00000
16 00161
66 00001
35 00005
61 00000
01 00000
61 00012

43 00000
46 30003
35 00011
53 00000
01 00023
01 00013
61 00000
76 00161
35 00000
71 00000
76 00000
35 00000
76 00001
14 00001
35 00000
01 00083
53 00020
01 00040
01 00000
76 00023

CCccooCcaonmnOoeo VGO COOQ QCOCCCCOCOCC

O O NOUJ & WN -

$9300
X0

X2
€176
C7777
M2
62040
$POPR

POPI
$POPI

PEPD

S5C
EQU
EQU
EQU
DATA
DATA
DATA
DATA
MIN
LDA
ETR
MRG
RSH
STA
MIN
BRU
MIN

BRM
CLR
STA
SKN
BRU
BRU
MIN
LDA
STA
LDX
LDA
STA
LDA
ETR
STA
BRU
SKN
BRU
BRU
LDA

0

59300
2-589300
017600000
077770000
-2

02040
PMOD

WORD

C176

B1

1

WORD

1ERR

INR1

IERR

DLBL

WORD
PASS
$+2
INRY
L8cC

B
LBL1IP2
LSYM, X0
0sX2
LBL1
1sX2
C7777
L3L1P1
PBPD1
PASS
$+2
FRM4
LocC

L1Jo 1 @3eg

DNILSIT
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00041
00042
00043
00044
00045
00046
00047
00050
00051
00052
00053

00054

00055
00056
00057
0060
00061
00062
00063
00064
00065
00066
00067
00070
00071
00072
00073
00074
00075
00076
00077
00100
00101
00102
00103
00104
00105
00106
00107

OO CCQCQCUCOUOUCCCCOOOOOCOCOCOUOOCLUo0ODOOoToO Lo

35
76
14
35
76
75
70
76
55
35
76
55
35
01
46
35
01
46
35
01
43
76
75
43
01
43
43
01
00
53
01
36
54
72
01
53
55
35
76

00025
00033
00002
00042
00172
00000
00000
00000
00041
00051
00003
00044
00054
00000
30003
00000
00000
30003
00060
00000
cooov
00000
00172
00075
00065
00000
00075
00072
00000
00035
00112
00017
00046
00101
00105
00100
00102
00104
00050

39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
€5
66
67
68
69
70
71
72
73

74

75
76
77

PEPD1

BOOL
BORG

6CT

DEC

OCTDEC

STA
LDA
ETR
STA
LDA
LDB
SKM
LDA
ADD
STA
LDA
ADD
STA
BRU
CLR
STA
BRU
CLR
STA
BRU
BRM
LDA
LDB
BRM
BRU
BRM
BRM
BRU
HLT
SKN
BRU
SIB
SuB
SKA
BRU
SKN
ADD
STA
LDA

L8L1P2
LeL1P1
M2
LBL1P1
Z

M1
XFLG
30
LBL1P2
L3L1P2

C2040
LBL1P1
LBL1P1
ePD1

6CTF

EQu

6CTF

BRG
6CTW
VALU

DNILSTT

Z
OCTDEC
8CT

DPW
6CTDEC
DEC

0
PASS
6D1

WORD
M1
M1
$+2
WORD
M1
WOBRD
BO

900210 'OAI Borejen
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00110
00111
00112
00113
00114
00115
00116
00117
00120
00121
00122

00123-

00124
00125
00126
00127
09130
00131
00132

00133

00134
00135

00136

00137
00140
00141
00142
00143
00144
00145
00146
00147
00150
00151
00152
00153
00154
00155
00156

35
43
61
76
75
70
D1
51
76
75
71
43
0o
43
75
36
67
01
53
01
76
35
43
76
71
66
14
73
61
55
35
76
75
70
01
01

OCCOOOCCOCOOONOOO0OOO0OCOOOOOCGCCOCNOCGCQQOCCOCOCOO

00000
00000
00040
00000
00105
00163
00000
00075
00000
00000
00000
00000
00000
00000
00000
00000
00002
00000
00076
00000
00160
00106
00000
00161
00066
00015
00162
00172
00000
00135
00145
00113
00114
001863
00000
00136

00600000
00200000
04600000

78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
9%
96
97
98
99
100
101
102
103
104
105
108
107
108
109
110
111
112
113
114
118
116

STA
BRM
8D1 MIN
LDA
LDB
SKM
BRU
BRR
BCI LDA
LDB
LDX
BRM
HLT
BRM
LDB
STB
LSH
BRU
BPT SKN
BRU
LDA
STA
BPT} BRM
LDA
LDX
RSH
EIR
SKG
MIN
ADD
STA
LDA
LDB
SKM
BRU
BRU
$ESD DATA
SEOM DATA
$SKSE®D DATA

WRD2
EDIT
L8C
TERM

M1

CCHR
LINE
8CTDEC
P14

DC

CHR, X0
SKB
CTT.X2
DECW
SPAC
BCIF

2

TEXT1
PASS
LIN2
SKSB
WORD
SCAN

B1
VALU, X0
13,X2
BPM

z

TERR
WBRD
WORD
TERM

M1

CCHR
LIN3
BPT1
0600000
0200000
04600000

L1 30 § 98%d

ISNORE IF 31ST PASS

INSTRUCTIGN

DNILSTT

GET BREAK=POINT

POSITION BREAKPOINT BIT
MASK
TEST RANGE

SET TRUNCATION ERROR

LAST SREAKPOINT
GET NEXT BREAKPOINT

900210 ‘oNl JoreiRDy




00157
00160
00161
00162
00163
00164
00165
00166
00167
00170
00171

00172

00172
00173

00174
00174
00175
00176
00177
00200
00201
00202
00203
00204
09205
00206
00207
00210
po211
00212
00213

J0640000
04020000
20000000
00000740
v0000073
0 20 00000
44040000
000400090
00000016
00000011
0 o0 37777

00000000
00000007
00000020
00000010
00004010
00000004
00000002
60600000

43237060
6 06 00000
06720000
43242160
5 06 00000
97600000
43242260
® 06 00000
27500000
43246760
6 06 00000
47100000
43314360
6 06 00002
¢ 00 00000
43316263

117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155

SESD] DATA
SKSB DATA
B1 DATA
BPM DATA
ECHR  DATA
$DPWR NOP
SINST DATA
SINDE DATA
$AB DATA
$NAB  DATA
$ADDR HLT
$FORCEY RES
z DATA
$XMSK DATA
INSH EQU
INS2  EQU
INS9  EQU
DIRY  EGQU
BIR2  EQU
NEM 6PD
HAF FORM
P FARM
$MT RES
TEXT
NEM
DATA
TEXT
NEM
DATA
TEXT
NEM
DATA
TEXT
NEM
DATA
TZXT
NEM
HLT
TEXT

0640000
04020000
020000000
0740
073
o
044040000
040000
016
9
037777
0
0
07
020
010
04010
4
2
060600000
12512
9515
)
4,LCY
0
006720000
4,1 DA
0
007600000
4,1L.DB
0
007500000
4L DX
0
007100000
asL IL
DIR2
NOPO
4,L1ST

.

FLPT ECXHANGE OPERATOR.

XAB FOR 9300

L1Jo 3 @3eg

DNILSIT
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00214
00215
00216
00217
00220
00221
00222
00223
00224
00225
00226

00227

00230
00231
00232
00233
00234
00235
00236
00237
00240
00241
00242
00243
00244
00245
00246
00247
00250
00251
00252
00253
00254
00255
00256
00257
00260
00261
00262

& 06 00002
0 00 00212
43623060
6 06 00000
06700000
44242560
6 06 00000
06000000
44314560
6 06 00000
06100000
44316660
6 06 00000
01200000
44317060
& 06 00000
01000000
44512760
6 06 00000
01600000
44646260
6 06 00000
06400000
45462460
5 06 00000
£6710000
45464760
6 06 00000
v2900000
46236360
6 06 00002
0 00 00065
46472460
5 06 00004
0 00 00000
46512760
& 06 00004
2 00 00064
46656360

156
157
158
159
160
161
162
163
164
168
166
167
168
169
170
171
172
173
174
175%
176
177
178
179
180
181
182
183
184
188
186
187
188
189
190
191
192
193
194

NEM
HLT
TEXT
NEM
DATA
TEXT
NEM
DATA
TEXT
NEM
DATA
TEXT
NEM
DATA
TEXT
NEM
DATA
TEXT
NEM
DATA
TEXT
NEM
DATA
TEXT
NEM
DATA
TEXT
NEM
DATA
TEXTY
NEM
HLT
TEXT
NEM
HLT
TeEXT
NEM
HLT
TEXT

DIR2

NBPO
4,LSH

0
006700000
4,MDE

0
06000000
4,MIN

0
006100000
4,MIUW

0
001200000
4,M]1Y

0
001000000
4, MRG

0
001600000
4,MUS

0
06400000
4,NOD

0
006710000
4,NOP

0
002000000
4,0CT
DIR2

8CT

4,0PD
DIR}

6PD

4,8RG
DIRY

GRG

4,0VT

DNILST'T
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00263
00264
00265
00266
00267
00270
00271
00272
00273
00274
00275

00276

00277
00300
00301
. 00302
00303
00304
00305
00306
00307
Q0310
00311
00312
00313
00314
00315
00316
00317
00320
00321
00322
00323
00324
00325
00326
00327
00330
00331

5 06 00000
(4020001
47212725
6 06 00002
0 00 00000
47226360
6 06 04010
04012045
47232260
6 06 04010
0 02 03045
47232460
6 06 04010
¢ 02 02045
47314560
6 06 00000
03300000
47464724
6 06 00004
0 00 00035
47466360
6 06 00000
01300000
47476360
6 06 04010
0 02 02043
47476366
6 06 00010
00202043
47476370
6 06 00010
00202143
47634360
6 06 04010
0 02 00043
47634366
6 06 00010
00200043
47634370

195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
228
226
227
228
229
230
231
232
233

NEM
DATA
TEXT
NEM
HLT
TEXT
NEM
DATA
TEXT
NEM
EOM
TEXTY
NEM
EGM
TEXT
NEM
DATA
TEXT
NEM
HLT
TEXT
NEM
DATA
TEXT
NEM
EOM
TEXT
NEM
DATA
TEXT
NEM
DATA
TEXT
NEM
EQM
TEXT
NEM
DATA
TEXT

0
04020001
4,PAGE
DIR2
PAGE
4,PBT
INS9
04012045
4,PCB
INS9
003045
4,PCD
INS9
002045
4,PIN

0
003300000
4,POPD
DIRY
POPD
4,POT

0 .
001300000
4,PPT
INS9
02043
4,PPTU
INS2
00202043
4,PPTY
INS2
00202143
4,PTL
INS9

043
4,PTLW
INS2
00200043
4,PTLY

DNILSIT
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00332
00333
00334
00335
00336
00337
00340
00341
00342
00343

00344,

00345
00346
00347
00350
00351
00352
00353
003%4
00355
00356
00357
00360
00361
00362
00363
00364
00365
00366
00367
00370
00371
00372
00373
00374
00375
00376
00377
00400

6 06 00010
00200143
47712560
6 06 00002
0 00 00000
51232260
6 06 04010
¢ 02 03005
51232266
6 06 00010
00203005
51232270
6 06 00010
60203105
51232460
6 06 04010
0 02 02005
51232466
6 06 00010
00202005
51232470
6 06 00010
00202105
51233060
6 06 00020
$4600000
51237060
6 06 00000
06620000
51254360
6 06 00002
0 00 00215
51256260
6 06 00002
0 00 00000
51256660
6 06 04010
0 02 14010
51256666

234
233
236
237
238
239
240
241
242
243
244
245
246
247
248
249
250
251
252
253
254
255
256
257
258
259
260
261
262
263
264
265
266
267
268
269
270
271
272

NEM
DATA
TEXT
NEM
HLT
TEXT
NEM
EQOM
TEXT
NEM
DATA
TEXT
NEM
DATA
TEXT
NEM
EOM
TEXT
NEM
DATA
TEXT
NEM
DATA
TEXT
NEM
DATA
TEXT
NEM
DATA
TEXT
NEM
HLT
TEXT
NEM
HLT
TEXT
NEM
EOM
TEXY

INS2
00200143
4§P2E
DIR2

PZE
4,RCB
INS9
03005
4,RCBW
INS2
00203005
45RCBY
INS2
00203105
4,RCD
INS9Q
02005
4,RCDW
INS2
00202005
4sRCDY
INS2
002021058
4,RCH
INS1
004600000
44RCY

0}

- 006620000

4oREL
DIR2
NOPO
4,RES
DIR2
BSS
4, REW
INS9
014010
4,REWU

L1Jo | 98eg
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=L

00420

00401
00402
00403
00404
00405
00406
00407
00410
00411
00412

00413

00414

00415
00416
00417

00421
00422
00423
00424
00425
00426
00427
00430

- 00431

00432
00433
00434
00435
00436
00437
00440
00441
00442
00443
00444
00445
00446
00447

6 06 00010
0 02 14010
51422260
6 06 04010
0 02 02000
51422266
6 06 00010
00202000
51422270
6 06 00010
00202100
514865127
5 06 00002
U 00 00261
51466560

6 06 00000

0 02 2c001
51476360
6 06 04010
0 02 02003
51476366
6 06 00010
00202003
51476370
6 06 00010
00202103
51623060
6 06 00000
06600000
51632260
6 06 04010
0 02 03010
51632266
6 06 00010
00203010
51632270
6 06 00010
00203110
51632460

273
274
275
276
277

278

279
280
281
282
283
284
288
286
287
288
289
290
291
292

293

294
295
296
297
298
299
300
301
302
303
304
305
306
307
308
309
310
311

NEM
EOM
TEXT
NEM
EGM
TEXF
NEM
DATA
TEXT
NEM
DATA
TEXT
NEM
HLT
TEXT
NEM
EOM
TEXY
NEM
EOM
TEXT
NEM
DATA
TEXT
NEM
DATA
TEXT
NEM
DATA
TEXY
NEM
EOM
TEXT
NEM
DATA
TEXT
NEM
DATA
TEXT

INS2
014010
4,RKB
INS9
02000
4,RKBW
INS2
00202000
4,RKBY
INS2
00202100
4sRORG
DIR2

BRG
4,R8YV

0

020001
4,RPT
INSO
02003
4sRPTMU
INS2
00202003
4,RPTY
INS2
00202103
4,RSH

¥
006600000
4,RTB
INS9
03010
4,RTBMW
INS2
00203010
4,RTBY
INS2
00203110
45RTD

L1 3o § a8eg
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(AR

00450
00451
00452
00453
00454
00455
00456
00457
00460
00461
00462

00463

00464
00465
00466
00467
00470
00471
00472
00473
00474
00475
00476
00477
00500
00501
00502
005063
00504
00505
00506
00507
00510
00511
00512
00513
00514
00515
00516

6 06 04010
J 02 02010
51632466
6 06 00010
v0202010
51632470
6 06 00010
00202110
51636260
6 06 04010
U 02 14000
52262260
& 06 04010
0 02 03030
52262266
& 06 00010
00203030
62262460
6 06 04010
VU 02 02030
62422160
5 06 00000
V7200000
62422760
6 06 00000
07300000
62424460
6 06 00000
07000000
62424560
6 06 00000
05300000
62426260
6 06 00020
24000000
52512260
5 06 04010
U 02 07030
62512266

312
313
314
315
316
317
318
319
320
321
322
323
324
325
326
327
328
329
330
331
332
333
334
335
336
337
338
339
340
341
342
343
344
345
346
347
348
349
350

NEM
EOM
TEXT
NEM
DATA
TEXT
NEM
DATA
TEXT
NEM
EOM
TEXT
NEM
EOM
TEXT
NEM
DATA
TEXT
NEM
EGM
TEXT
NEM
DATA
TEXY
NEM
DATA
TEXT
NEM
DATA
TEXT
NEM
DATA
TEXT
NEM
DATA
TEXT
NEM
EOM
TEXT

INS9
02010
4,RTDW
INS2
00202010
4,RTDY
INS2
00202110
4,RTS
INS9
014000
4,SFB
INS9
03030
4,SFBW
INS2
00203030
4,SFD
INS9
02030
4,SKA

0
007200000
4,SKG

0
007300000
4,SKM

0
007000000
4,SKN

0
005300000
4,5 SKS
INS1
004000000
4,SRB
INSQ
07030
4,SRBU

Jed

L1306 3
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el

00517
00520
00521
00522
00523
00524
00525
005256
00527

- 00530

00531

00532

00533
00534
00535

.. 00536

00537
00540

00541

00542
00543

00544

00545
00546
00547
00550
00551
00552
00533
00554
00555
00556
00557
00560
00561
00562
00563
00564
00565

6 06 00010
00207030
62512360
6 06 04010
0 02 12005
62512460
6 06 04010
0 02 06030
62632160
6 06 00000
03500000
62632260
6 06 00000
03600000
62636760
6 06 00000
03700000
62642260
6 06 00000
05400000
63232460
6 06 00002
0 00 00371
63256763
6 06 00002
0 00 00000
63464760
6 06 04010
0 02 14000
63464766
5 06 00000
0 02 14000
63464770
5 06 00000
0 02 14100
63516360
6 06 04010
04010410
63704760

351
352
353
354
355
356
357
358
359
360
361
362
363
364
365
366
367
368
369
370
371
372
373
374
378
376
377
378
379
380
381
382
383
384
385
386
387
388
389

NEM
DATA
TEXT
NEM
EOM
TEXT
NEM
EOM
TEXT
NEM
DATA
TEXT
NEM
DATA
TEXT
NEM
DATA
TEXT
NEM
DATA
TEXT
NEM
HLT
TEXT
NEM
HLT
TEXT
NEM
EOM
TEXT
NEM
EGM
TEXT
NEM
EGM
TEXT
NEM
DATA
TEXT

INS2
00207030
4, SRC
INS9
012005
42SRD
INS9
06030
45STA

0
003500000
4,578

]
003600000
4sSTX

0
003700000
4,5UB

0
005400000
4,TCD
DIR2

NOPO
44TEXT
DIR2

TEXT
4,TOP
INS9
014000
4.TOPMU

0

014000
4,TOPY

0

014100

45 TRT
INSOQ
04010410
4,TYP

Jeq

4130 013
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00566
00567
00570
00571
00572
00573
00574
00575
00576

& 00600

00601°

00602
00603
00604
00605
00606
00607
__go61p0
3 00611
N 00612
® 00613
00614
00615
00616
00617
00620
00621
00622
00623
00624
00625
00626
00627
00630
00631
00632
00633
00634

00577

6 06 04010
0 02 02040
53704766
& 06 00010
00202040
63704770
6 06 00010
00202140
64454331

6263 0002

0 00 00545
66314460
6 06 00000
03200000
66632260

6 06 04010

0 02 030%0
66632266
6 06 00010
00203050
66632270
6 06 00010
00203150
66632460
6 06 04010
0 02 03150
66632466
6 06 00010
00202050
66632470

6 06 00010

00202150
67212260
6 06 00000
04600014
70314460
6 06 00000
v3000000
21222360

390
391
392
393
394
398
396
397
398
399
400
401
402
403
404
405
406
407
408
409
410
411
412
413
414
415
416
417
418
419
420
421
422
423
424
425
426
427

428

NEM
EOM
TEXT
NEM
DATA
TEXT
NEM
DATA
TEXT
HAF
HLT
TEXT
NEM
DATA
TEXT
NEM
EOM
TEXT
NEM
DATA
TEXT
NEM
DATA
TEXT
NEM
EOM
TEXT
NEM
DATA
TEXT
NEM
DATA
TEXT
NEM
DATA
TEXT
NEM
DATA
TEXT

INS9
02040

4, TYPW
INS2
00202040
4,TYPY
INS2
00202140
4,UNLI
*ST*,DIR2
NOPO
4,UIM

0
003200000
4,UTB
INS9
03050
4,UTBVW
INS2
00203050
4,UTBY
INS2
00203150
4,UTD
INS9
02050
4,UTDW
INS2
00202050
4,UTDY
INS2
00202150
4+ XAB

0
004600014
45YIM

0
003000000
4,ABC

1750 1 35?3'




b
O

00635
¢0636
00637
00640
00641
00642
00643
00644
00645
00646
00647

00650

00651
00652
00653
00654
006835
006%6
00657
00660
00661
00662
00663
00664
00665
00666
00667
00670
00671
00672
00673
00674
00675
00676
00677
00700
00701
00702
00703

6 06 00000
04620005
21242469
& 06 00000
05500000
21315160
6 06 00000
v 02 20020
21432360
6 06 04010
00250000
21465127
6 06 00004
0 00 00000
21622360
5 06 04010
0 02 12000
22212360
6 06 00000
04610012
22232460
5 06 00002
0 00 00000
22233160
6 06 00002
v 00 00120
22256366
5 pé6 00000
04020010
22256370
6 06 00000
04020020
22434260
65 06 00002
v 00 00600
22464643
6 06 00004
0 00 00057
22465127

429
430
431
432
433

434

435
436
437
438
439
440
441
44?2
443
444
445
446
447
448
449
450
451
452
453
454
45%
456
457
458
459
460
461
462
463
464
465
466
467

NEM
DATA
TEXT
NEM
DATA
TEXT
NEM
EBM
TEXT
NEM
DATA
TEXT
NEM
HLT
TEXT
NEM
ESM
TEXT
NEM
DATA
TEXTY
NEM
HLT
TEXT
NEM
HLT
TEXT
NEM
DATA
TEXTY
NEM
DATA
TEXT
NEM
KLT
TEXT
NEM
HLT
TEXT

0
04620005
4,ADD

o
05500000
4,AIR

0

020020
4,ALC
INS9
0250000
45A0RG
DIR}
AQRG
4,A5C
INS9
012000
4,BAC

0
04610012
4,BCD
DIR2

BCD
4,BC1
DIR2

BC1
4,RETW

0
04020010
4,BETY

0
04020020
45BLK
DIR2
NOPO
4,B00L
DIR1
BOGL
4,B0RG

L

13021 °
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00704
00705
00706
00707
00710
00711
00712
00713
00714
00715
00716

co0717:

00720
00721
00722
00723
00724
00725
00726
00727
00730
00731
00732
00733
00734
00735
00736
00737
00740
00741
00742
06743
00744
00745
00746
00747
00750
00751
00752

6 06 00004
0 00 00062
22476360
6 06 00002
¢ 00 00132
22514460
& 06 00000
$4300000
22515160
S 06 0000C
05100000
22516366
6 06 00000
04021000
22516370
6 06 00000
04022000
22516460
6 06 00000
v 01 00000
22516760
6 06 00000
04100000
22626260
6 06 00002
0 00 00374
22636360
5 06 04010
V4012010
23216360
6 06 04010
vA4014000
23256360
® 06 04010
v4011000
23266360
& 06 04010
04011005
23316360

468
469
470
471
472
473
474
475
476
477
478
479
480
481
482
483
484
488
486
487
488
489
490
491
492
493
494
495
496
497
498
499
500
501
502
503
504
505
506

NEM
HLT
TEXT
NEM
HLT
TEXT
NEM
DATA
TEXT
NEM
DATA
TEXT
NEM
DATA
TEXY
NEM
DATA
TEXT
NEM
BRU
TEXT
NEM
DATA
TEXT
NEM
HLT
TEXT
NEM
DATA
TEXT
NEM
DATA
TEXT
NEM
DATA
TEXT
NEM
DATA
TEXT

DIR1
BARG
4,BPT
DIR2

BPT
4,BRM

0
04300000
4,BRR

0
05100000
4,BRTU

0
04021000
4sBRTY

0
04022000
4,BRU

0

0

4,BRX

0
04100000
4,BSS
DIR2

B8SS
44BTT
INSQ
04012010
4,CAT
INS9
04014000
4,CET
INS9
04011000
4,CFT
INS9
04011005
4,CIT

L1 30 €1 odegq

ONILSTT

900210 ‘oN 3oreyed




00753
00754
00755
00756
00757
00760
00761
00762
00763
00764
00765

00766

00767
00770
00771
_...00Q772
. 00773
00774
00775
00776
00777
01000
01001
01002
01003
01004
01005
0t006
01007
04010
01011
01012
01013
oto014
01015
01016
01017
01020
01021

L1-L]

5 06 04010
04010400
23435160
6 06 00000
04630003
23476360
5 06 04010
04014045
23516360

6 06 04010

04012005
23716360
6 06 04010
04012000
24216321
6 06 00002
0 00 00000
24252360

6 06 00002

0 00 00072
24252460
5 06 00002
0 00 00000
24315160
6 06 00000
v 02 20004
24316260
6 06 00000
06500000
24316266
6 06 00000
¢ 02 00000
24316270
6 06 00000
U 02 00100
24622360
6 06 04010
¢ 02 00000
25216760

507
508
509
510
511

512

513
514
515
516
517
518
519
520
521
522
523
524
528
526
527
528
529
530
531
532
533
534
53%
536
537
538
539
540
541
542
543
544
548%

NEM
DATA
TEXT
NEM
DATA
TEXY
NEM
DATA
TEXT
NEM
DATA
TEXT
NEM
DATA
TEXT
NEM
HLT
TEXY
NEM
HLT
TEXT

" 'NEM

HLT

" TEXY
“NEM
_ DIR

TEXT
NEM
DATA
TEXT
NEM
EGM
TEXT
NEM
EGM
TEXT
NEM
EOM
TEXT

INS9
04010400
4,CLR

0
04630003
4,CPT
INS9
04014045
45CRT
INS9
04012005
4,C27
INS9
04012000
45DATA
DIR2
DATA
4,DEC
DIR2

DEC
4,DED
DIR2

DED
4,DIR

o

4,DIS
0
06500000
4,D1SU
0

0
4,DISY
0

o100
4,DSC
INS9

0
4,EAX

1170 31 38
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01022
01023
01024
01025
01026
01027
01030
01031
01032
01033
01034

01035

01036
01037
01040
01041
01042
01043
01044
01045
01046
01047
01050
01081
01052
01033
01054
01055
01056
01057
01060
01061
01062
01063
01064
01065
01066
01067
01070

6 06 00000
07700000
25266360
6 06 04010
0 02 03070
25315160
6 06 0000C
0 02 20002
25452460
6 06 00002
0 00 00000
25462460
® 06 00020
v0600000
25464460
® 06 00020
00200000
25465160
6 06 00000
01700000
25506460
6 06 00004
0 00 00061
25516360
6 06 04010
0 02 07070
25635160
6 06 00000
01400000
25636360
& 06 04010
04011010
25636660
S 06 00010
00203070
25676460
6 06 00000
g2300000
26236360

546
547
548
549
550
551
552
553
554
55%
556
557
558
559
560
561
562
563
564
568
566
567
568
569
570
571
572
573
574
575
576
577
578
579
580
581
582
583
584

NEM
DATA
TEXT
NEM
EOM
TEXT
NEM
EIR
TEXY
NEM
HLT
TEXT
NEM
DATA
TEXTY
NEM
DATA
TEXTY
NEM
DATA
TEXT
NEM
HLT
TEXTY
NEM
EOM
TEXT
NEM
DATA
TEXT
NEM
DATA
TEXY
NEM
DATA
TEXT
NEM
DATA
TEXT

0
07700000
4EFT
INS9
03070
4,EIR

0

4,END
DIR2

END
4,F0D
INS1
0600000
4,E0M
INS1
0200000
4,E0R

0
01700000
4,EQU
DIR}

EQU
4,ERT
INS9
07070
4,ETR

0
01400000
4ETT
INS9
04011010
4,ETU
INS2
00203070
4,EXU

0
02300000
4,FCT

L1 3o GY @3egq
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6l-L

01071
01072
01073
01074
01075
01076
01077
01100
01101

- 01102

01103

01104

01105
01106
01107
o111o
01111
01112
01113
ot114
01115

00055
00052
00030
00133
00152
00116
00112
00026
001%0
01100
00063
00065
00056
00256
00416
00120
00267

& 06 04010
J4014005
26465144
6 06 00004
0 00 00000
26465163
6 06 00002
0 00 00677
26476360
6 06 04010
04014010
30436360
6 06 00000
v0000000
31246360
6 06 00000
04020004
31256360
6 06 00000
04020002

20000001
LBL1P1
LBL1P2
LBL1
LIN2
LIN3
LINE
LocC
LSYM
M1
NOPO
3CTF
9CTVW
9PD1
6PD
ORG
P1a
PAGE

585
586
587
588
589

590

591
592
593
594
595
596
597
598
599
600
601
602
603
604
605
606

EMTE

NEM
DATA
TEXT
NEM
HLT
TEXT
NEM
HLT
TEXT
NEM
DATA
TEXT
NEM
DATA
TEXT
NEM
DATA
TEXT
NEM
DATA
RES
END

INS9
04014005
4,FORM
DIR1
FORM
4,FIRT
DIR2
NBPO
4,FPT
INS9
04014010
4,HLT

0

0

45,1D7

0
04020004
4,1ET

0
04020002
1

1

L1 30 91 odeg
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0C-£

00132
00004
00336
00136
00123
00126
00147
00144
00550
00131
00140

00146

0oi1lo
00047
00652
00107
00663
00127
00735
00122
00124
00773
00121
00125
01001
00015
00072
00111
01034
01050
01075
00037
00014
00022

PASS
PMID
PZE
SCAN
5K3
SPAC
TERM
TERR
TEXT
TEXTL
VALU
WORD
WRD2
AFLG
ABRG
30
8CD
S8CIF
388
CHR
CTr
DATA
oc
DECW
DED
DL3L
UPW
cDIT
END
tQyU
FORM
FRM4
TERR
INR1

DNILSIT
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INDEX OF ROUTINES

Routine Section Page Routine
AORG Part | 4-7 EDIT

EDL
BCI Part | 4-9 EDR
BGN Part | 4-3 EDS
BOOL 920 Mnemonic Table 7-27 EDTL
BORG 920 Mnemonic Table 7-27 EDTV
BPT 920 Mnemonic Table 7-25 ELN
BSS Part | 4-7 END

EOU
CAD Part |l 5-12
CAP Part II 5-12 FLD
CAS Part 11 5-12 FLDC
CBS Part |l 5-13 FLUSH
CDS Part 11 5-12 FORM
CEQ Part 11 5-12 FREF
CHKSUM Part 11 6-11
CLD Part 11 5-12 GET
CLP Part I 5-12 GNF
CLS Part |1 5-12
CNWRT Part 11 5-19 INR1
COPY 920 Mnemonic Table 7-26
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COPYE 920 Mnemonic Table 7-26 LINE
CXQ Part 11 5-12 LXL
DATA Part | 4-8 MAXL
DEC 920 Mnemonic Table 2-27 MOVE
DECW Part I 5-22
DED Part | 4-8 NSRT
DGNB Part | 4-3
DLBL Part | 4-6 OCT
DPA Part 11 5-19 OCTDEC
DPMT Part 1l ' 5-19 OCTW
DPNM Part 11 5-19 oprD
DPSS Part il 5-22 ORG
DPW Part 1l 5-20 OUTP
DRF Part 11 5-21
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IDENTIFICATION:

AUTHOR:

ACCEPTED:

COMPUTER

CONFIGURATION:

PURPOSE:

PROGRAMMED

OPERATORS:

STORAGE:

TIMING:

SOURCE
LANGUAGE:

LOADING
PROCEDURE:

USE:

SDS PROGRAM LIBRARY
PROGRAM DESCRIPTION

Catalog No. 012014

SYMBOL Reproduce and Update Routine

Ken Brown, SDS

April 16, 1965

Any 900 series computer.

To edit a binary paper tape consisting of multiple Standard
Binary programs. Editing is performed at the file level.

None

666

N/A

SYMBOL

Standard Fill Procedure

The program is designed to copy or skip a number of files
(standard binary programs) on paper tape as specified by
typewriter inputs. These inputs are as follows:

ACOPY BOOT. (Main use is to up-date paper tape version
of SYMBOL) This will cause the Bootstrap Loader, Pre-
loader, and Loader to be copied. If breakpoint 2 is set, only
the Bootstrap Loader and Pre-loader will be copied.

ACOPY n FILES. (0<n<89)

Will copy n files (standard binary programs) as specified.
Labels of External Definition Items and External Programmed
Operator Definitions of those files copied will be typed.



Page 2 of 3

Catalog No. 012014

USE: (Cont.) 3.

Example:

ACOPY name 1 THRU name 2

Name 1 and name 2 are labels from one to eight alphanumeric
characters which must be contained in a type 1 or type 2
record. The tape will be searched until the first label is
found. The file containing that label (name 1) will be
reproduced as will the following files up to an including the
file containing name 2.

ASKIP n FILES. (0<nZ<X89)
Will skip n files.

Typewriter Inputs:

Any typewriter inputs preceeding the "A'" will be ignored.
A period or carriage return is used as a terminator. A
typewriter input message may be deleted by typing /.

To replace the third file on a SYMBOL System Tape.
With System tape on photo reader type:

ACOPY BOOT.
(Copies Boot, Pre-loader, and Loader)

ACOPY 2 FILES
(Copies 2 files, printing the labels of the External Definition
Items)

Place file to be inserted in photo reader and type:
ACOPY 1 FILE

Replace system tape in photo reader and type:
ASKIP | FILE
(Skips the file being replaced)

ACOPY n FILES
(n is the remaining number of files on the system tape.)

To replace LOG on 920 POP Tape:
Place POP Tape in photo reader and type:

ACOPY BDD THRU DIB.

(POP Tape will be copied from BDD through DIB with labels
typed out.)
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USE: (Cont.) 2. Place new LOG routine in photo reader and type:
ACOPY 1 FILE,
(This will copy new LOG routine.)
3. Place POP tape back in reader and type:
ASKIP 1 FILE.

ACOPY n FILES.
(n is the remaining files on the POP Tape.)

Note: If the number of files on a tape to be copied is unknown,
a number larger than the actual number of files on the tape
may be used. In this case, the tape being copied will spin
off its reel after all files have been copied.
Example: ACOPY 75 FILES.
Error Messages:

1. COPY INSTRUCTION NOT FOUND

Cause: 1. First word following "A'' is not a "COPY" or
a '""SKIP".

2. A space follows the "A'.
2. RECORD NOT IN SYMBOL FORMAT.
Cause: Record type isnota 0, 1, 2, or 3.
3. RECORD NOT IN BINARY FORMAT,
Cause: Last record read was not in Standard Binary format.
4, ILLEGAL BOOT FORMAT ON TAPE READ

Cause: First record read after "COPY BOOT" type-in is
not a standard bootstrap loader.,
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00001 i ABRG 01

0NCc0lL 0 01 0 00200 2 BRU 0200

o02¢n 3 ABRG 0200

0N200 0O 76 0 01335 4 BEGIN LDA REMOD REPLACE INSTRUCTION WHICH
Qn201 0 35 0 01171 5 STA INMFY HAS BEEN MODIFIED
00202 0 71 0 01321 6 LDX M24

0C203 0 7% 0 01230 7 LDA ZERD REINITIALIZE STORAGE LOCATIONS
00204 2 35 Q 01245 8 STA PARAM1+20,2 AND INSTRUCTIONS WHICH HAVE
00205 0O 41 0 002n4 3 BRX $-1 BEEN MODIFIEL

on2né6 0 76 0 01334 10 LDa RESET

00207 0 35 0 00360 i1 STA CrTKO+1

00210 0 76 0 01336 12 LDA RESET?2

00211 C 35 0 Q0no633 13 STA CKINP

0n212 ©0 35 0 01322 14 STA THUP

00213 0 35 0 01947 12 STA LBLCK3

on214 0 35 0 01131 16 STA RECADR

00215 0 71 0 01316 17 LDX M6

po218 0 76 0 01331 18 LDA BLNKS

on217 2 35 0 01263 19 STA FIRST+&,2

onN220 0 41 0 00217 24 BRX -1 END 8F REINTTYALIZATION
00221 0 43 0 09777 21 gl BUFTS

06222 0 N2 0 02001 22 RK &Y Is1

07223 0 32 0 01231 23 WM CHEUF

DO224 0 7% 0 01307 24 LDR ChMSK

0N225 0O 76 0 91271 25 LDA CrEUF

pn226 0 70 C 01323 ) SKM DELTA HAS COENTRYL CHARACTE® EEFEN TYPED
pr227 0 01 0 00223 27 =AU $-4

00230 0 71 0 01313 23 LDX M4 YES —=« EEGIN EDIT 8F KEY=INS
o021 0 02 0 029301 29 TyPE RKBW 151

oN232 0 32 0 Q1231 30 WM CHRUF

0N233 n ?3 0 01307 1 LDR CHMSK cQroQOe77

oN224 Q 76 N 01271 I2 LDA CHRBUF

on23s 0 70 0 91310 Iz SKM BLANK NnONGQRoY 2

on236 0 21 0 NQ240 14 8RU $+2

00237 0 01 0 00283 25 3rRU NXC AR FACKR WORD AND Gl MNEXT CHARACITER
0n240 0O 70 0 G131 36 SKM PERIC rOCNOL R

on241 0 01 0 00P43 37 aru $+2

gn242 N 01 0 NO284 KE.) SRU ENDIN TERMINATF [INPUT M2SS2T3F
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0N243 0 70 0 01312 39 SKM CARET €0000052

00244 0 01 0 00246 40 BRU $+42

00245 0 Ol 0 00264 41 3RU ENDIN ~

00246 0 70 0 01313 a2 SKM KYERR ' DELETE KEY-IN

00247 0 01 0 00251 43 BRU $+2

00250 ©0 01 0 00335 44 BRU DELETE

00251 2 35 0 01255 45 STA NAME1+4,2

00252 0 41 0 00232 46 3RX TYPE+1 N8 - BRANCH IF<4 CHARACTERS KEYED IN
00253 0 43 0 011583 47 NXCAR BRM WBRDX GG TO ROUTINE T8 PACK 4CHAR/WIRD
00254 0 75 0 01307 48 LD3 CHMSK

00255 0 32 0 01231 49 WIM CHEUF

00256 0 76 0 01231 80 LDA CHBUF ONE CHARACTER BUFFER

00257 0 70 0 01310 51 SKM BLANK

00260 0 01 0 00262 52 8RU §+2 CHARACTER NOT A BLANK = ACCEPT [T
00261 0 01 0 00255 53 8RU $-4

00262 0 71 0 01315 S4 LDX M4

00263 0 01 0 00236 g5 BRU TYPE+S

00264 0 02 00000 &6 ENDIN DISW INPUT TERMINATOR +AS BEEN TYPED
00265 0 43 0 01140 57 3RM CR

00266 0 43 0 01153 58 BRM LWORDX

00267 0 75 0 01342 59 LD8 SEVENS

00270 0 76 0 01255 60 LDA FIRST INTIAL WORD KEYED IN

00271 0 70 0 01357 61 SKM SKIP

00272 0 01 0 00274 62 BRU $+2 Do NOT SKIP FILES

00273 0 01 0 00731 63 3RU SKPRC Ge Te ROUTINE T8 SKIP FILES

00274 0 70 0 01356 64 SKM coPY

00275 0 01 0 01211 €5 8RU CTERR 1LLEGAL INSTRUCTI3N

00276 0 76 0 01256 66 LDA FIRST+1 CHECK SECOND WOBRD INPUT

60277 0 70 0 01355 67 SKM BOOT I5s 56867 C8PY DESIRFD

00300 0 01 0 00302 68 3RU $42

00301 0 Ot 0 00430 69 BRU 38971 YES - GO TO BEOT COPY ROUTINE
00302 0 43 0 00506 70 3RM SERCH NOT BOST - CHECK CBPY PARAMETERS
0n303 0 43 0 00305 71 BRM STCNT N8 INPUT PARAMETEKS SET UP FILE CNT.
00304 0 01 0 00340 72 BRU ROPTE _

00305 0 00 00000 73 STCNT PZE 0 ROUTINE T8 CONVERT DFCIMAL INFUTS
00306 0 75 0 01342 74 LDB SEVENS T8 BCTAL NLMBFR

00307 0 76 0 01257 75 LDA FIRST+2

00310 0 70 0 01361 76 SKM FILE INSURE THAT KEYIN 1S LFGAL

00311 0 01 0 01201 77 8RU NgTYP INPUT IS gBVIQUSLY FRULED UP
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00312 0© 75 0 01417 78 LDB =0770000

00313 0 76 0 01256 79 LDA FIRST+1 WORD CONTAINING BCD VALUE OF N FILES
on314 0 70 0 01420 80 SKM =0600000 UNITS BR TENS COUNT

00315 0 0! 0 00317 81 8RU $+2 TENS

00316 0 01 0 00330 82 BRU DIGIT UNITS

00317 -0 6720 002 83 LCY 2

00320 © 75 0 01230 84 LDB ZERO

00321 0 6620 024 85 RCY 20 TENS INTO A REG == UNITS IN
00322 0 35 0 01233 86 STA XTOTEN

00323 © 71 0 01233 87 LDX XTOTEN

00324 0 76 0 01230 88 LDA ZERDO

00325 0 6720 006 89 LCY 6 BRING UNITS INTO A REG

0n326 2 55 0 01344 S0 ADD TENS,2 ADD TENS COLUMN

00327 © 01 0 00332 S1 BRU $+3

00330 0 75 0 01230 82 DIGIT LDB ZER®

0N331 0 6620 022 83 RCY 13 UNITS COLUMN ONLY

0N332 0 35 0 01256 94 STA FIRST+]1 OCTAL EQUIVALENT 3F NECIMAL INPUT
0N333 0 60 0 01256 95 SKR FIRST+1

0n334 0 S1 0 00305 g6 BRR STCNT

0N335 0 02 00000 97 DELETE DISW IGNORE KEY=-INS - RESTART

00336 0 43 0 01140 o8 BRM CR

00337 0 01 0 00200 99 BRU BEGIN

00340 0 76 0 01230 100 RDPTE LDA ZERG

on341 0 35 0 01241 101 STA NOBREC

00342 ¢ 43 0 00777 102 8RM BUFTS

00343 © 75 0 01421 103 LDA =(02000 STARTING ADDRESS OQF TAPE [NPUT BUFFER
00244 0 35 0 01225 104 STA STRGE

0N345 0 02 0 02604 105 RPTW 1,4

0N3d46 0 32 1 01225 106 WIiM *STRGE

00347 0 61 0 01226 107 MIN CINST WORD CBUNT

on350 0 61 0 01225 108 MIN STRGE

00351 ¢ 40 21000 100 BRTW

on352 0 01 0 00346 110 BRU $-4

0N353 0 02 00003 111 DISW .

00354 (0 60 0 01226 112 SKR CONST ADJUST FOR FREE WIM

00355 0 €0 0 0122%5 113 SKR STRGE

0036 0 43 0 007¢! 114 BRM CKEOF

00357 0 76 0 01226 115 CHTKO LDA CONST

00360 0 35 0 N126€3 116 STA REF1 NUMBER OF WORDS IN THIS RgCORE
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|
00361 0 61 0 00360 117 MIN $-1 SET ADDRESS T8 STORE WRDS IN wNXT RECD:
00362 0 61 0 01241 113 MIN NBREC KEEP CAUNT OF TYPE 1 AMD 2 RECGRDS
00363 0 76 0 01225 119 LDA STRGE
00364 0 54 0 01226 120 SUB C6NST
00365 0 35 0 01235 121 STA RADR ADDRESS OF FIRST w@RN OF TAPE RECERD
0nN366 0 43 0 00502 122 BRM CKZERS BRM TO CHECK RECORD TYFE
00367 0 76 0 01230 123 LDA ZERB
00370 0 35 0 01226 124 STA CONST
00371 0 0t 0 00345 125 BRU ROPTE+S LAST RECOBRD WAS TYPE 1 8R 2
00372 0 00 00003 126 PNCH  PZE 0
00373 0 43 0 00777 127 BERM BUFTS
00374 0 61 0 01241 128 MIN NBREC ADJUST RECBRD COUNT FOR FIRST PASS
00375 0 71 0 01422 129 LDX =040000
00376 0 60 0 01241 130 SKR NBREC
00377 0 76 0 01241 131 LDA NSREC
00400 0 75 0 01342 132 LDB SEVENS
00401 0 70 0 01230 133 SKM ZERS IF NBREC=0, ALL RECORDS HAVE BEEN
00402 0 01 O 00406 134 BRU AGAIN PUNCHED - IF N8BT, PUNCH NEXT RECORD
00403 0 76 0 01334 135 LDA RESET RESTORE MSGDIFIED INSTRUCTION
00404 0 35 0 00360 136 STA CHTKO+1
00405 0 51 0 00372 137 BRR PNCH
00406 0 76 0 00360 138 AGAIN LDA CHTKO+1
00407 0 54 0 01241} 139 sus NBREC
00410 0 35 0 01240 140 STA TEMP
0nd4t11 0 76 1 01240 141 LDA *TEMP NUMBER OF WOBRDS In THIS RECORD
0nédi2 0 35 0 01226 142 STA CONST
00413 0 02 0 00644 143 PTLW 1,4
00414 0 60 0 D1226 144 LBOOP SKR CONST
0n415 0 20 0 00000 145 NOeP
00415 0 53 0 0122¢€ 146 SKN CONST SKIP IF COMPLETE RECSRD HAS BEEN PNCH!
0N417 0 01 0 00421 147 BRU $+2
00420 0 01 O 00423 148 BRU $+3
00421 2 12 0 02000 149 MIW 02000+2
00422 0 41 0 00414 150 BRX LBOP
00423 0 02 14000 151 TOPW
00424 0 76 0 01230 152 LDA ZERO
00425 0 35 0 01226 153 STA CONST
00426 0 43 0 00777 154 BRM BUFTS
00427 0 01 0 00376 155 BRy PNCH+4 PUNCH ANBTHER RECORD
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00430 0 75 0 01421 156 28371 LDA =02009

00431 0 35 0 01225 157 STa STRGE

00432 0 02 0 02504 155 RPTW 154 REAL BHROT ONL

0N433 0 32 § Q1225 1835 WiM *STRGF

on434 0 61 N0 012256 160 MIN CONST

0N435 QO 61 0 01225 141 MIN STRGE

oN4a3s6 0 40 21000 162 RRTUW

00437 0 0! 0 nN0433 163 BRU g~4

0nd4n 0 N2 00000 164 DISW Fu“TSTRAP HAS BFEEN RFAT
0044t 0 60 0 012206 165 SKk CANST

onNdd2 o 76 0 62000 16 LDA 02C00 FIRST WBRD OF QGGTST?}P
00443 0 75 0 01342 167 LDR SEVENS

0N444 0 70 0 01343 1FA SKM WIM3 CHECK FBR LEGAL BIBTSTRAP 03200003
0N445 0 T1 0 00447 169 BRI §+42 ILLEGAL =387

0ndaas 0 01 Q 00460 170 ]RU PNHET

0N447 0 43 O 00777 171 BRM 3UFTS

00450 0N 71 0 01320 172 LDX M9

0N4st 0 02 0 n2541 173 TYPW 1,4 TYPE ILLEGAL 808T MESSAGE
gn4asz2 2 12 0 01401 174 MIu MSGP+8,72

00453 © 41 0 Q0482 178 BRX $-1

0n454 0 02 14000 17F 18P

00455 0 43 0 00777 177 BRM BUFTS

00456 0 43 0 01140 178 BRM CR

0N457 0 01 0O 00200 1793 RRI! BEGIN

ON4e0 0 43 0 00777 130 PNHRT BRM BUFTS

0Nnasy 0 71 0 01422 121 LDX =040000

0n4e2 0 02 0 0N544 182 PTLW 1.4 PUNCH R88T RECBRD BNLY
gnas3 0 60 0 01226 183 LR3PY SKR CONST

0N4es 0 20 0 0QIO00 124 NBP

0046S 0 53 N 01226 185 SKN CONST

gné46e N 01 0 00470 186 RRY $+2

uN46e7 0 01 0 N04v2 187 3RU $+2

0n4a’zn 2 12 0 02200 128 MIu 02000s2

0nd471 QO 41 0 Q04A3 1R9 BRX L38P1}

00472 0 092 14003 160 TePu

oN4az7I 0 796 0 0123¢ 191 LDA ZERB

00474 0 35 0 01226 192 STA CONnST

on47s 0 40 20200 163 apPT 2 1S LBADERF WANTED

0N47% 0 CL 0 00500 164 BRU $+2 N8 PUNCH BOST AND PRF-L 3ADER ONLY
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onaz7 0 76 0 01423 165 LDA =01

00202 0 35 0 01256 166 STA FIRST+1 SET T8 PUNCH PRE-LEGADER + LUOADER
0NsS01 0 01 0 00340 167 BRU RDPTE

oNnsg2 0 00 090009 168 CKZERE PZE 8]

nNsN3 0 76 1 01235 169 LDA *RADR FIRST WOBRD B8F RECSRD JUST REAN
oNsSnd 0 75 0 21325 2090 LDB TYPMSK

ONSYP3 0 70 € 01246 201 SKM RTYPE+1 TYPE

0NsSd5 0 0t 0 0U31D 202 BRU §+42

0Nsn7 0 51 0 0C5302 2C3 arRR CK7ERS

0nNS10 0 70 O 01247 204 SKM RTYPE#+2 TYPE2

on3it 0 01 0 00513 205 B8RY 42

oNS12 n S1 0 N0302 206 8RR CKZERD

0NS13 0 70 0 Q1250 207 SKM RTYPE+3

0Nn514 0 01 0 0ON316 2C8 3RU S+2

00515 0 01 0 00520 209 3R s+

00515 0 70 0 01245 210 SKM RTYPE TYPE G DATA RECORD

0N%1i7 0 d1 0 012C! 211 BFU NBTYP

ons20 0 S3 0 01224 212 SKN FLAGI

oNn%21 ¢ d1 0 0ns23 213 s8R U $+2

0N522 0 43 0 00NE76 214 8RM CKLAST

00S23 0 3 0 01224 215 SKN FLAGI

0NS24 0 53 0 01223 216 SKN FLAG IF SET - PARAMETERS ARF NEEDED
0Ns25 0 01 0 00327 217 s8PU $42

00526 0 43 0 00633 213 3RM CKINP

oNnsS27 ¢ 43 0 01032 219 8RM LBLCK1

00530 0 43 0 01003 220 BRM CKRIN TEST FBR BINARY RECORDS

00531 0 43 0 00372 221 SRM PNCH RECORDS ARE 8K - FUNCH THEM
00532 0 43 0 00534 222 BRM RDPTE?2 READ REMAINING BLOCKS OGN RECOHRD
onsS33 0 01 0 00200 223 BRU BEGIN

0N534 0 00 0C000 224 RDPTYE2 PIZE 0

0Ns3s 0 76 0 01421 22°% LDA =02009 ROBUTINE T8 PUNCH EY 3LBCKS
oNs36 (0 35 0 01225 226 STA STRGE

00537 0 43 0 00777 227 BRM BUFTS

O0NS40 O©0 02 0O 02604 228 RPTW 1,4

00541 0 32 § 01225 229 WIiM *STRGE

00542 0 61 0 01226 230 MIN CONST

00543 0 61 0 01225 231 MIN STRGE

00S44 0 40 219000 232 BRTW

00545 0 01 0 00541 233 BRU P-4
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00546 0 02 00000 234 DISW

0N547 O €0 0 01226 235 SKR CINST ADJUST FBR FREE W[M

00550 0 76 0 02000 236 LDA 02000

NNSS51 0 75 0 01424 237 LDB =0700900

00ss2 0 70 0 01322 238 SKM BINRY SI RECEGRD BINARY

00553 0 0t 0 00717 239 BRU NTRIN NI-ILLEGAL FBRMAT

onNs5s54 0 43 0 00777 240 BRM BUFTS

00555 0 71 0 01422 241 LDX =0£40000

00556 0 02 0 00644 242 PTLW 154

00557 O 60 0 01226 243 LOBP2 SKR CONST

00560 © 20 0 0000N 244 . NBP

00561 0 53 0 01226 245 SKN CONST HAVE ALL WORDS 3EEN PUNCHED
00562 0 01 0 003564 246 BRU $+2 NG

00563 0 O01 0 00566 247 BRU $+3 YES

0ns64 2 12 0 02000 248 MIw 02000,2

00565 0 41 G 00557 249 BRX LeerP2

00566 0 02 14000 250 TOPW

00567 0 76 0 01230 251 LDA ZERS

00570 0 35 0 01226 252 STA CONST

00571 0 76 0 02000 253 LGBP3 LDA 02000

00572 0 75 0 01325 254 LDB TYPMSK

00573 0 70 0 01250 255 SKM RTYPE+3 END RECBRD TEST

00574 0 Ot 0 00535 256 BRU RDPTE2+1

00575 0 43 0 01140 257 BRM CR

00576 0 53 0 01223 258 SKN FLAG IF SET CHECK FBGR LAST PARAMETER
00577 0 01 0 00501 259 BRU $+2 IF N8BT CHECK FOR FILE COUNT
00600 0 01 0 00624 260 BRU SERCH1+2

00601 O €0 0 01256 261 SKR FIRST+1

00602 O 20 0 000900 262 N8P

00603 O 53 0 01256 263 SKN FIRST+1 ARE THERE MORE RECORDS

00604 O 01 O 00340 264 BRU RDPTE

00605 O 51 0 00534 265 BRR RDPTE?2

00606 O 00 00000 266 SERCH PZE 0

00607 O 76 0 01257 267 LDA FIRST+2

00610 0 70 0 01360 268 SKM THRU 1F TRUE - 1ST PARAMETER IS < 5 CHAR
00611 0 01 0 00614 269 BRU $+2

00612 ©0 43 0 00625 270 BRM LIMITYS

00613 0 01 0 00622 271 BRU SERCHI1

00614 0O n 01260 272 LDA FIRST+3

76
o

s
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00615 © 70 0 01360 273 SKM THRU

00616 0 51 0 NO606 274 BRR SERCH NG COBPY PARAMETERS USED

00617 0 61 0 00630 275 MIN LIMITS+3 FIRST PARAMETER > 4 CHARACTERS
0N620 0 43 0 00625 276 8RM LIMITS

00621 0 60 0 00630 277 SKR LIMITS+3 RESTBRE T8 INITIAL VALUE

00622 0 76 0 01342 278 SERCH1 LDA SEVENS

00623 0 35 0 01223 279 STA FLAG SET FLAG INDICATING USF B8F PARAMETER!
00624 0 01 0 00340 280 BRU RDPTE

00625 0 00 00000 281 LIMITS PZE (0] SET

00626 0 76 0 01256 282 LDA FIRST+1 PARAM 1 AND PARAM2

00627 0 35 0 01221 283 STA PARAM1 T6 CORRECT

00630 0 76 0 01260 284 LDA FIRST+3 PARAMETERS
00631 0 35 0 01222 285 STA PARAM2 "CETERMINED BY
00632 0 S1 0 00625 286 8RR LIMITS VALUES KEYED IN
00633 0 00 00000 287 CKINP PZE ) ROUTINE TO FIND 1ST PARAMETER
00634 0 76 0 01241 288 LDA NBREC NUMBER 8F RECORDS

00635 0 35 0 01244 289 STA SINCK

N0636 0 76 0 01421 290 LDA =02000

00637 0 35 0 01243 291 STA FRSTWD

00640 0 76 0 01263 292 CKINP1 LDA REF 1

00641 0 35 0 01240 293 STA TEMP

00642 0 76 1 01243 294 CKINP2 LDA *FRSTWD

00643 0 75 0 01342 295 LDB SEVENS

00644 0 70 0 01221 2986 SKM PARAM] CHECK FOBR INPUT PARAMETER
00645 0 01 O NO647 297 BRU $+42

00646 0 01 0 00671} 294 BRU SETF}

00647 0 61 0 01243 299 MIN FRSTWD

00650 O 60 0 01240 300 SKR TEMP REDUCE WBRD COUNT

00651 O 76 0 01240 301 LDA TEMP

00652 0 70 0 01230 302 SKM ZERO HAVE ALL WORDS BF THIS RECORD
00653 0 01 0O 00642 303 BRU CKINP2 BEEN CHECK
00654 0 61 0 00640 3c4 MIN CKINP1 YES

0N6SS 0 60 0 01244 305 SKR BINCK REDUCE TEMP RECORL COUNT

00656 0 76 0 01244 306 LDA BINCK A -

00657 0 70 0 01230 307 SKM ZERB HAVE ALL RECGRDS EEEN CHECKED
00660 0 O1 0 00640 308 BRU CKINP1 NG

00661 0 76 0 01336 309 LDA RESET2 YES -RESTHRE

00662 0 35 0 00640 310 STA CKINP1Y PGM VALUES

0N663 0 S3 0 01224 311 SKN FLAGY
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00664 0 01 0 00666 312 3RU $+42

00665 O S1 O 00633 313 3RR CXINP LAST PARAMETER NBT F9UMD

00666 0 76 0 01230 314 LDA ZERO -

00667 0 35 0 01226 315 STA CeNST

00670 0 01 0 00732 316 BRU SKPRC+1

00671 0 76 0 01342 317 SETF1 LDA SEVENS

00672 0 35 0 01224 318 STA FLAGI

00673 © 76 0 01336 219 LDA RESET2

00674 0 35 0 00540 320 STA CKINPI

00675 0 S1 0O 00533 321 BRR CKINP PARAMETER HAS BEEN FNUMD

00676 © 00 00000 322 CKLAST PZE 0

00677 0 76 0 01337 223 LDA ME D MOLIFY SEARCH ROUTINF

00700 0O 35 0 0oC644 324 STa CKINP2 42 T8 SEARCH FOR LAST PARAMEITFRS
00701 0 76 0 01340 325 LDa MOD2

00702 ©0 35 0 00671 326 STA SETF1

00703 O 43 0 00633 327 _ BRM CKINP

00704 0 53 0 01224 328 SKN FLAG! IF NEG, LAST FILE NBT FOUND
on703 0 01 0 00707 329 3RU $+2

0N706 0 51 0 00676 330 BRR CxlAST ,

00707 O 76 0 01230 331 LDA ZERS LAST FILE KaS REEN FoUMD

00710 0 35 0 01223 332 STA FLAG RESTORE

00711 0 35 0 01256 333 STA FIrST+1L VALUE O8F INTITIAL CEeNy
00712 ©0 76 0 00622 334 LDA SERCHI ANDN PUNCH LAST
00713 0 35 0 00671 335 STA SETF]

00714 0 76 0 01341 336 LDA M3DN3

0N715 0 35 0 00544 337 STA CKINPD42

00716 0 S1 0 00576 333 8RR CKLAST

NN717 0 43 0 00777 39 NTIIN 3RM BUFTS FRUTINE T9 PUNCH NPT IINARY FHRMAT
00720 0 71 0 01317 340 LDX M7 MESSAGE

00721 0 02 0 02641 34} TYPu 1,4

pon722 2 12 0 01417 342 MIu MSCd+7,2

00723 0 41 0. 00722 343 BRX P

on724 N 02 140CH 344 T8Fu

00725 0 43 0 00777 245 BRM BUFTS

00726 0 43 0 01140 346 3RM CH

00727 0 00 © 00000 347 HLT

00730 0 01 0 00200 348 8RU REC [N

00731 ©0 43 0 00305 343 SKPRC 8RM STCNT S [P FILF RSBUTINE

00732 (0 76 0 01421 350 LDA =0N2000
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oNn733
0n734
0Nn735

0Nn7356 -

0737
oNn740
on7ail
on742
0ON743
on7a4
nnN745
00746
00747
00750
0n751
on7s?2
0nN7s53
on7s4
on7ss
00756
00757
00760
00761
00762
00763
on764
on765
00766
on767
00770
00771
00772
00773
00774
00775
00776
onz77
01000
01001

0ONO00000CO0OO0DO000D0D0DO0T0DOODO0DODDO0O0DOODODOVDOCOODDODOOD

35
43
02
32
61
40
o1
02
76
75
70
ot
53
01
76
35
o1
60
20
53
o1
ol
00
76
75
70
51
76
70
51
43
02
12
02
43
01
00
40
o1

01225
00777
N2604
N1225
01225
210097
0 00776
00009
02000
01325
01250
00732
01223
007%4
01334
00360
00624
01256
00d00d
01256
00732
00200
0000
01226
01342
01423
00761
029300
01425
00761
00777
00644
02000
14000
0 00777
0 00200
00000
21000
0 01000

Q=000

0000000000000 0NDOUVIDAOO0OO0DO0O0D0O0O0

351
352
383
354
355
Ish
87
K1-X.
383
36N
361
362
3€3
364
36D
IE6
JI67
368
369
370
371
372
373
374
375
376
377
378
379
380
381
382
383
384
385
386
387
388
389

CKEBF

BUFTS

STa
BRM
ROTY
WIM
MIN
BRTW
BRU
BISw
L.Da
LD2
SKM
3RU
SKN
4R U
LD&A
STA
BRU
SKR
NSP
SKN
3RU
8RU
PZE
LDA
LDB
SKM
BRR
LDA
SKM
BRR
BRM
PTLW
MIw
TOPW
BRM
BRU
PZE
BRTW
BRU

STRGE
BUFTS
1.4
*STRGE
STRGE

$-2 .

02000
TYFPMSK
RTYPE +3
SKPRC+1
FLAG

§+4
RESET
CHTKg+1
SERCHI1+2
FIRST+1

FIRST+1
SKPRC+1
BEGIN

0 .
CONSTY
SEVENS

=1

CKEBF
02000
=017170000
CKEBF
BUFTS

1,4 .
02000

BUFTS
BEGIN
0

$-1

15 SKIP NORMAL BR SEARCH

SEARCH TYPE SKIP

MORE FILES REMAIN T8 3F SKI”PrD
CHECK FOR EOF RECORED

IS RECERD ONE WBREL

N3

YES=IS IT AN EGF

N3
YES PUNCH ESF
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01002 0 51 0 00777 390 BRR BUFTS

01003 © 00 00000 391 CKBIN PZE 0

01004 0 76 0 01241 392 LDA NSREC NUMBER 8F RECORDS READ

01005 0 35 0 01244 393 STA BINCK

01006 0 76 0 01421 394 LDA =02000

01007 0 35 0 01243 395 STA FRSTWD

01010 0 76 1 01243 396 RECIM LDA *FRSTWD IMAGE 8F FIRST WGRD 8F RECORD
01011 0 75 0 01424 367 LD8 =070000 MASK OF BINARY COLE PBSITION
01012 0 70 0 01322 398 SKM BINRY IF RECGRD IN SINARY FORMAT
01013 ©0 01 0 00717 399 BRU NTBIN NG@T BINARY FORMAT

01014 0 60 0 01244 400 SKR BINCK REDUCE RECBRD COUNT

01015 0 75 0 01426 401 LDB =077777777

01016 0 76 0 01244 402 LDA BINCK

01017 0 70 0 01230 403 SKM ZERO ARE THERF MORE RECERNS TO CHECK
01020 0 01 O 01022 404 BRU $+2 YES

01021 0 01 0 01027 405 8RU RESET1 NS

01022 0 76 0 01263 406 THUP  LDA REF 1

01023 0 S5 0 01243 407 ADD FRSTUD

01024 0 35 0 01243 408 STA FRSTWD 'STARTING ADDRESS OF NEXT RECORD
01025 0 61 0 01022 409 MIN THUP

01026 0 01 0 01010 410 3RU RECIM

01027 0 76 0 01336 411 RESET1 LDA RESET2

01030 0 35 0 01022 412 STA THUP

51031 0 S1 0 01003 413 8RR CKBIN

01032 0 00 00000 414 LBLCK1 PZE 0

01033 0 76 0 01241 415 LDA NOREC NJMSER OF RECBRES

01034 0 35 0 01244 416 STA BINCK

01035 0 76 0 01421 417 LECA =02000

01036 0 35 0 01243 418 STA FRSTWD

01037 0 76 1 01243 419 LBLCK2 LDA *FRSTWD FIRST WORD SF RECJIRD

01040 0 75 0 01325 420 LDB TYPMSK

01041 0 70 0 01230 421 SKM ZERB IF RECERD TYPE 0 RESTERE AND EXIT
01042 0 01 O 01047 422 BRU LBLCKS

01043 0 76 0 N1336 423 RESET3 LDA RESET? EXIT

01044 0 35 0 01047 424 STA LBLCK3

01045 0 35 0 01131 425 STA RECADR

01046 0 51 0 01322 426 8RR LBLCK1

01047 0 76 0 01263 427 LBLCK3 LDA REF 1 NUMBER OF WBRLS IN RECERD
01050 0 35 0 01234 428 STA RCLNTH Te gE CHECKED
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01051 O 61 0 01047 429 MIN - LBLCK3

01052 0 76 0 01243 430 LBLCX LDA FRSTWD

01053 O S5 0 01427 431 ADD =03

01054- 0 35 0 01236 432 STA RADR} WORD CENTAINING ITEM TYPE
01055 0 53 t 01236 433 SKN *RADR1 SHAULD LABEL 8E TYPED
01056 0 O1 O 01113 434 BRU NXLABL

01057 0 76 0 01236 435 LDA RADR1Y

01060 O 5S4 0 01430 436 sSuB =02

01061 0 35 0 01237 437 STA RADRZ2 FIRST LABEL WORD

01062 O 02 0 02041 438 TYPW 1.1

01063 0 71 0 01315 439 LEX M4

01064 0 76 1 01237 440 LATYP LDA *RADR2

01065 0O 75 0 01327 441 LDB LAMSK

01066 0 70 0 01331 44?2 SKM BLNKS 60 BLANKS

01067 O 01 0 01075 443 BRU LABUT

01070 O 12 0 01326 444 MIW TBLNK BUTPUT 12 BLANK

01071 0 6720 006 445 LCY 6

01072 0 41 0 01065 446 BRX LATYP+1

01073 0 61 0 01237 447 MIN RADR2 SECOND LABEL WORD

01074 0 01 0 01103 448 BRU CKADR

01075 0 35 0 01242 443 LLAGUT STA LARST

01076 0 12 0 01242 450 MIW LARST BUTPUT CHARACTER

01077 0 6720 006 451 LCY 6 GET NEXT CHARACTER
01100 O 35 0 01242 452 STA LAROT

01101 O 41 0 01065 453 BRX LATYP+)

01102 0 61 0 01237 454 MIN RADR2

01103 0 76 0 01236 455 CKADR LDA RADR1

01104 0 75 0 01330 456 LD8B MSKAD MASK ADDRESS FIELL
01105 0 70 0 01237 457 SKM RADR2

01106 O O1 O 01063 458 BRU LATYP=1 GET 2ND WORD OF _LABEL
01107 O 02 14000 459 LADNE TOPW

01110 0 76 0 01324 460 LDA ADRR

01111 O 35 0 01064 461 STA LATYP  SET TO0 INITIAL ADLRESS
01112 0 43 0 01140 462 BRM CR

01113 0 76 0 01234 463 NXLABL LDA RCULNTH LENGTH 8F RECORD REMAINING
01114 ©0 5S4 0 01427 464 susB =03 T8 3E
01115 0 35 0 01234 465 STA RCLNTH CHECKED
01116 0 75 0O 01342 466 LD8 SEVENS -

011317 O 53 0 09234 467 SKN RCLNTH
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01120 0 01 0 01122 4€8 SRU $+7

01121 0 01 0 01124 469 BRU $+3

01122 0 70 0 01423 470 SKM =01 HAVE ALL WORDS SEEN rnHFCKED
01123 0 01 0 01!36 471 3R MEXT3 NS

01124 (0 60 0 01244 472 SKR BINCK

01125 0 76 0 01244 473 LDA BINCK Yz

01126 0 70 0 01230 474 SKM ZERO ARE TrRERE MORY XECSRNS J& &F
01127 0 01 0 01131 475 3RL $+2 YES

01130 0 0! 0 01043 475 gRU RESET?Z NG

01131 0 76 0 01263 477 RECADR LDA REF §

01132 0 55 0 01243 478 ADD FRETWD

01133 0 35 0 01243 479 STA FRETWD FIRST WORD 3F NEXI RFCARD
01134 9 61 0 01131 480 MIN RECADR

01135 o0 0! 0 01037 481 RRU LBELCK?Z

01136 0 76 0 01236 482 NEXT3 LDA RADR1

01137 0 0t O 010853 483 BRU LBLCK+1

01140 O© 00 00007 484 CR PZE 0

01141 0 71 0 01431 485 LDX ==~6500

01142 0 41 0 01142 486 arX %

01143 ¢ 43 0 00777 487 8RM BUFTS

01144 0 02 € 02041 488 TYPuW 1.1

01145 0 12 0 N1432 48 G MIJ =052000000

01145 0 02 14000 490 TOPU

01147 0 43 0 00777 461 3RM BUFTS

01150 0O 71 0 01434 4G2 LnX =-6500

01151 0 41 0O 0O115¢% 4073 SRX 3

01152 0 St 0 01149 494 BRR CR

01153 0 00 00000 495 WRRDX PZE 3] FORM WORD FRBM KEYFD INPUTS
01154 0 71 0 01315 496 : LDX M4 SET TO PACK WORDS

01155 2 76 0 01255 497 LDA NAME1+4,2

01156 0 6720 022 408 LCY 18

01157 0 75 0 01230 466 LDe ZERB

01160 0 6620 022 500 RCY 18

01161 2 35 0 01255 501 STA NAME1+4,2

01162 0 41 0 01155 502 8RX $-

01163 0 71 0 01314 5¢3 LDX M3

01164 0 75 0 01230 504 LDR ZERB

01165 2 76 0 01254 snS LDA NAME1+3,2

01166 0 6700 006 Sn06 LSK 6
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01167 2 55 0 01255 507 ADD NAME1+4,2
01170 © 41 0 01166 508 3R X $-2
01171 0 35 0 01255 509 INMFY STA FIRST
01172 0 61 0 01171 510 MIN $-1
01173 0 71 0 01315 511 LDXx M4
N1174 0 76 0 01321 512 LDA BLNKS
01175 2 35 0 01255 513 STA NAME1+4,2
01176 0 41 0 01175 514 BRX $-1
01177 0 02 20001 515 ROV
01200 0 51 0 01153 516 BRR WBRDX
01201 0 43 0 01140 S17 NBTYP BRM CR
01202 0 71 0 0t317 S18 LDX M7
01203 0 02 0 02641 519 TYPW 1.4
01234 2 12 0 01371 520 MTw MSG1+7,2
01205 0 41 0 n1204 521 BRX $-1
01206 0 02 14000 ~ €22 TOPW
01207 0 43 0 01149 523 3RM CR
01210 0 01 0 00209 524 BRU BEGIN
01211 0 43 ¢ 01140 525 CTERR BRM CR
01212 0 71 0 01317 5256 LDx M7
01213 0 02 0 02641 527 TYPU 1,4
01214 2 12 0 01410 523 MIW MSG3+7,2
01215 0 41 0 01214 529 BRX $-1
01216 0 02 14000 530 TePu
01217 (0 43 0 01140 531 BRM CR
01220 0 01 0 09200 832 BRU SEGIN
01221 0 00 00000 533 PARAMY PZE 0
01222 0 00 00000 534 PARAM2 PZE 0
01223 0 00 00000 535 FLAG PZE 0
01224 0 00 00093 536 FLAGY PIZF 0
01225 O 00 00000 817 STRGE PZE 0
01226 0 00 06000 S38 CBNST PZE c
01227 0 00 009000 533 COUNT PZE 0
01230 0 00 0€00D 549 7ERSB P7E (o)

01231 0 00 0000D 541 CHBUF P/E 0
01232 0 00 00090 542 MEM PZE 0
01232 0 00 00000 543 XTBTEN PIZFE o
01234 0 00 00000 S44 RCLNTH P/E (¢
01235 o0 00 000CO 545 RADR PZE 0
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01236 0 00 00000
U1237 0 0GC 00000
01240 0 00 00000
01241 0 0C 00000
01242 0 00 00000
01243 0 00 00000
01244 0 00 00002
£1243 0 00 00000
01246 1GOCO000
01247 20000000
01250 30000000
01251

01255

01263

01307 00000077
01310 00000012
01311 00000033
01312 00000052
01313 00000061
01314 00077775
01315 006077774
01316 00077772
01317 00077771
01320 00077770
01321 00077754
01322 00050000
01323 00000057
01324 0 76 1 01237
01325 70000000
01326 12000000
61327 77000000
01330 00077777
0133f 60606060
01332 0 00 0 00000
01333 0 76 0 01261
01334 0 35 0 01263
01335 0 35 0 01255
01336 0 76 0 01263
01337 0 70 0 01222

546
547
548
549
550
551
552
553
554
585
SE6
557
558
55¢
560
561
562
563
564
565
566
567
568
569
570
5714
572
573
574
575
576
s877
578
579
580
se1
582
583
584

RADR1
RADR2
TEMP
NOREC
LAROT
FRSTWD
BINCK
RTYPE

NAME 1
FIRST
REF1
CHMSK
BL ANK
PERID
CARET
KYERR
M3

M4

Mée

M7

Ma
M24
BINRY
DELTA
ADRR
TYPMSK
TBLNK
LAMSK
MEKAD
BLNKS
ERRGOR
TEST
RESET
REMOD
RESET2
MeD

PZE 1]

PZE 0

PZE 0

PZE 0

PZE 0

PZE 0

PZE 0

PZE 1]

DATA 01C000000
DATA 020000000
DATA 030000000
RES 4

RES 6

RES 20

DATA 000000077
DATA 000000012
DATA 000000033
DATA 000000052
DATA 000000061
DATA 000077775
DATA 000077774
DATA 00C077772
DATA 077771
DATA 000077770
DATA 077754
DATA 000050000
DATA 057

LDA *RADR?2
DATA 070000000
DATA 012000000
DATA 077000000
DATA 077777
DATA 060606060
HLT

LDA FIRST+4
STA REF 1

STA FIRST

LDA REF 1

SKM PARAM2

KEY ERROR Te BE COMPLETED

REINITIALIZE STORAGE LOCATION
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01340
01341
01342
01343
01344
01345
01346
-~ 01347
01350
01351
01352
01353
01354
01355
01356
01357
01360
01361
01362
01363
01364
01365
01366
01367
01370
01371
01372
01373
01374
01375
01376
01377
01400
01401
01402
01403
01404
01405
01406

0 76 0 01230
0 70 0 01221

77777777
03200003
00000000
00000012
00000024
00000036
00000050
00000062
00000074
00000106
00000120
22464663
23464770
62423147
63305164
26314325
51252346
51241245
46631231
45126270
44224643
12264651
44216333
31434325
27214312
22464663
12264651
44216312
46451263
21472512
51252124
12234647
70123145
62635164
23633146
45124546
63122646

585
586
587
588
589
590
S91
562
593
594
565
596
597
598
569
600
601
602
603

604

605

MeD2
MED3
SEVENS
WIM3
TENS

BOOT
CoPY
SKIP
THRU
FILE
MSGH

MSG2

MSG3

LDA

SKM

DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
TEXT
TEXT
TEXT
TEXT
TEXT
TEXT

TEXT

TEXT

ZERGO
PARAM]
077777777
003200003
o

o112

024

036

050

062

074

0106

0120
<RBBT>
<CBPY>
<SKIP>
<THRU>
<FILE>
<RECOGRD NOT IN SYMBOBL FORMAT,.>

<ILLEGAL BOOUT FOBRMAT ON TAPE READ>

< CBPY INSTRUCTION NBT FOUND.>
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01407 6445243

01410 51252346 606 MS54  TexT CRECEBRD NST IN HInAKY FORMAT.>
0141! S124124%

N1412 466312731

01413 4512223

01414 45215170

N121% 12204651

01418 4421633

00000200 6C7 END Q200

01417 00779000

01420 00600000

01421 00002000

01422 (00040000

01423 ncoooont

01424 020070000

91425 17170000

01425 77777777

01427 00000003

01432 07000002

01431 77763234

01432 S2000000
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