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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 programmershould be conversant with the ma
chine instructions described in the reference manual for the appl icable SDS 900 Series Computer. 

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

v 
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IDENTIFICATION: 

AUTHOR: 

ACCEPTED: 

COMPUTER 
CONFIGURATION: 

PURPOSE: 

USE: 

SDS PROGRAM LIBRARY 
PROGRAM DESCRIPTION 

Catalog No. 012008 

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. 

1 . 0 General 

SYMBOL is a two-pass assembly program for the SDS 
900 series and 9300 computers. It is 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: 

Part II: 

Part III: 

01463 

02102 

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. 
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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 pas s 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. 

2.0 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-
loa de r and a loade r • 

2. Input/ Output Subroutine s 

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

b. Card Reader Input Subroutine (Cat. No. 
030009) 
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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 v/ 

(Cat. No. 020023) 

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

3. SYMBOL Part I (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. 

The S!.~B.S?~ paper tape sy~.t~~o~2E~3.J2.~~Y.l?Jiate_d .. _:.g_rc~ 
t~i~Jh~r originally by-'reprRg.ll~tng eac:J~.~,S~meDt onto oUe 

~~~!~~~~~~i~J?~_~·:!~.R~,L_through.th~ u.s_~~.~.the S,y.MBO~ 
Reproduce a~.i_~pdate rout~.~eJC;:at. No. 01201~). 
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End of Memory 
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00000 

Catalog No. 012008 

Symbol Table 

Reference Table 

Literal Table 

Expanded Mnemonic Table 

- -1------------------
Standard Mnemonic Table 

S3 
Binary and Listing 
Editing Routine s 

S2 
Ari thmetic and Table 
Handling Routine s 

Sl Main Assembler Control 

Listing Output Segment 

Binary Output Segment 

Symbolic Input Se gment 

Temnorarie s 
J. 

and POPs 
(900 Series) 

910, 925: 

920, 930: 

9300 

L = 00366 

L = 00233 

L = 00161 

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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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 pas s 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 

Bits Word 

0-23 

0-11 

12, 20 

13 

16 

17 

18 

19 

20 

21 

22 

23 

1 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

Mnemonic Table Entries 

First four characters of symbol 

Fifth and sixth characters of symbol 

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

Programmed operator 

Not used 

Duplica te Fla g 

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

Instruction, octal addre s s 

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

Directive, special label definition 

Directive, normal label definition 

Fornl 
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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 fo rmat: 

Bits 0-1 

Bits 2-7 

Bit 8 

Bits 9-23 

Bits Word 

0-23 1 

0-11 2 

17 2 

22 2 

23 2 

0-23 3 

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

Programmed operator number (assigned 
at end of pass 1) 

Relocation bit (if definition) 

Address of programmed operator 
interpretive code 

Symbol Table Entries 

First four characters of symbol 

Fifth and sixth characte rs of symbol 

Duplicate fla g 

Relocatable flag 

Exte rnal fla g 

Value 

1-6 
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Bits Word 

0-23 

0-11 

0-23 

Bits 

0-23 

22 

0-8 

9-23 

1 

2 

3 

Word 

1 

2 

3 

3 

5.0 Operation 

Catalog No. 012008 

Reference Table Entries 

First four characters of sYITlbol 

Fifth and sixth characters of syITlbol 

Location of last data word to reference 
this sYITlbol 

Lite ral Table Entrie s 

Literal value 

Relocatable flag 

Literal sequence 

Location lite ral will occupy in the 
object prograITl 

1 . Load SY MBOL Loader by a FILL procedure. 

2. Type Loader control ITlessage 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 cOITlputer will perforITl the 
following action: 

Paper Tape/Typewriter 

Cards 

1-7 

Halt. In order to 
continue, reposition 
input and clear the halt. 

The COlnpute r will 
reITlain in a CR T, BR U 
$-1 loop until the card 
reader is again ITlade 

ready. 
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No operator intervention 
required. 

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

6. 0 Diagnostic s 

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. These flags and their meanings 
are explained below. 

Error 

D Duplicate 

E Expression 

I Instruction 

L Label 

P Parentheses 

R Relocation 

1-8 

Action 

Duplicate symbol definition or 
reference. 

References to duplicate symbols 
take the value of the fi rst 
definition. 

Illegal expression in operand 
field. Operand interpretation 
is terminated. 

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

Illegal symbol in label field. 

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

Operand expression involves 
ille gal use of one or more 
relocatable items. The correct 
(but non-relocatable) value of 
the expre s sion is dete rmine d 
and output. 
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External 

U Undefined 

o Overflow 

1-9 
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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 expresston 
ll10dul Zn. 

An external address reference 
has been ll1ade which ll1a y or 
ll1ay not be in error. 

A reference has been nlade to 
an undefined syll1bol in other 
than the address field. Zero 
is substituted for the undefined 
value. 

The assell1bler's syll1bol table 
has overflowed, but assell1bly 
continue s. Recovery is 
possible only by reducing the 
nUll1ber of syll1bols through 
elill1ination or through prograll1 
se grnentation. 
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IDENTIFICA TION: 

AUTHOR: 

ACCEPTED: 

COMPUTER 
CONFIGURATION: 

PURPOSE: 

STORAGE: 

USE: 

SDS PROGRAM LIBRARY 
PROGRAM DESCRIPTION 

900 Series SYMBOL Loader 

SDS 

January 21, 1965 

Catalog No. 012012 

Any S,DS 900 Series cOITlputer with at least 4,096 words of 
ITleITlory, a typewriter and either a paper tape or a card 
reader. 

To load the SYMBOL asseITlbler. 

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

To deterITline ITleITlory size for SYMBOL. 

To load the appropriate PrograITlITled Operators (900 series 
only) • 

00000 - 00161 
04000 - 04264 
(X- 0021 O)-X 

Read Buffer, READ, LOAD and END Routines 
Control Message Processor 
Main Loader Logic, where X = highest 
address in the cOITlputer 

After the control ITlessage has been received and processed, 
and the I/O routines have been loaded, the control ITlessage 
processor is overla~d. 

In addition to the above, a PrograITlITled Operator Package is 
loaded for the 900 Series SYMBOL which extends froITl 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 cOITlputes ITleITlory size and relocates 
it into upper ITleITlory. It is loaded by the norrnal FILL pro
cedure. Upon cOITlpletion of loading, the Loader addresses 
the console keyboard to perITlit the operator to specify the 
I/O 111edia appropriate to the current assernbly. 
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The operator should in addition set Breakpoint 1 if the 
Loader is to load SYMBOL froll1 cards. After SYMBOL has 
been loaded, a halt will occur {in a location whose value 
depends upon the ll1achine and upon the length of the I/O 
routines loaded. At this till1e the operator has only to 
ready the syll1bolic input and clear the halt. This is the 
only halt present in the assell1bler. 

Following the first assell1bly, SYMBOL will reinitialize 
itself and halt in the sall1e location, ready to process another 
prograll1. It is not necessary to reload the assell1bler 
unless different I/O ll1edia are required. 

The loading process ll1ay be reinitialized at any till1e prior 
to the reading of the first record by the execution of a 
branch to location 1. 

Control Message Syntax 

A control ll1es sage consists of the character ~ followed by 
froll1 one to three of the characters M, P, T, C, L, Nand 
terll1inated by a carriage return. These characters have 
the following significance: 

1 st character 
2nd character 
3rd character 

M 
P 
T 
C 
L 
N 

SYll1bolic Input Devic e 
Binary Output Device 
Listing Output Device 
Magnetic Tape 
Paper Tape 
Typewriter 
Cards 
Line Printer 
None 

A control ll1es sage ll1ay be cancelled at any till1e preceding 
the carriage return by typing a vi r gule (/). 

Characters absent froll1 the control ll1essage are considered 
equivalent to trailing N' s. 
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Examples 

Halts 

00120 

07643 

AC P T CR 

AM R/AM C L CR 

SI = Cards, BO = Paper Tape, 
LO = Typewriter 

SI = Paper Tape, BO = Paper 
Tape, LO = None 

SI = Magnetic Tape, BO = 
Cards, LO = Line Printer 

Input error: buffer error, checksum error or 
card feed error. To recover, reread the 
offending record. 

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 as sembler 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 \vith ones 
that were more space consuming. 

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 detected, 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 knovvn 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 
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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 assernbler parts rnay be in any order but the rnnernonic 
table must be loaded last. 
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900 SERIES SYMBOL LOADER 

Yes 
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900 SERIES SYMBOL LOADER (cont.) 

No 
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Yes 

NOP all unsatisfied ext. 
refs. (refs to un loaded 
I/O) in assembler 

900 SERIES SYMBOL LOADER (cont.) 

No 
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900 SERIES SYMBOL LOADER (cont.) 

Address portion of (LOC)~ 
(TO+2), *(TO+2), *(*TO+2), 
etc. until ref. chai n termi nates 

No 

2-9 

TXDR 

Satisfy ref. 

TXRR 

Link ALFA, BETA, LOC 
to existent ref. chain 

No 



Page 1 of 20 LISTING Catalog No. 012012 

A ASSIGN 51 CR EI CR L~ LP Ee CP BO CP S MTO Xl MTI X2 HT2. 
AASSIGN St=CR.EI=CR.E6=CP.S6=PP.Le=LP. 
A METASYM SI.LO.80. 

03000 1 AORG 03000 
00000000 2 59300 EQU 0 
00000000 3 XO EQU S9300 
00000002 4 X:2 EQU 2-S9300 
00000000 5 CIh EQU 0 
00000001 6 U EQU 1. 

03000· o 75 0 03121 7 START LDB =-1 COMPUTE MAXIMUM MEMORY ADDRESS 
03001 o 76 0 03122 8 LDA =040000*/59300+2047 
03002 a 54 o 03123 9 liBOPl SUB =04000 
03003 a 35 o 03113 10 STA BIAS 
03004 a 35 1 03113 1 1 STA *BIAS ------ -~-------

03005 0 70 1 03113 12 SKM *8IAS 
03006 0 01 o 03002 13 BRU LOOPI 
030G7 0 54 o 0312d 14 SUB =4095 SUBTRACT 07777 

"-> 03010 0 35 o 03113 15 STA 8IAS BIAS=MEMORY 5IZE-4K I 

0 03011 0 40 21000 16 BPT BRTW 
03012 0 01 o 03011 17 BRlJ BPT 
03013 0 40 20400 18 BPT 1 
03014 0 01 o 03017 19 BRU CARDS 
03015 0 02 o 02604 20 RPT CH.U.4 
03016 0 01 o 03022 21 BRU READ 
03017 0 40 12006 22 CARDS " CRT CH.IJ 
03020 0 01 o 03017 23 BRU CARDS 
03021 a 02 o 03606 24 RCB CH.U.4 
0302? 0 32 o 03114 25 READ WIM C\oJ CONTROL \JORD 
03023 0 76 o 03114 26 LOA CW 
03024 o 02 20001 27 Rev 
03025 a 6700 003 28 LSH 3 END RECORD TURNS BN OVERFLeU 
03026 o 6600 022 29 R5h 18 
03027 a 35 0 03116 30 STA CBUNT wORD CBUNT 
03030 o 40 21000 31 8RTW CHECK FOR CARD FEED ERROR 
03031 o 01 o 03033 32 8RU $+2 NO 
03032 o 01 o 03111 33 8RU ERROR YES 
03033 o 32 0 03115 ~4 WIM LOC RECORD ORIGIN 
03034 o 76 0 03115 :!5 LDA Lec 
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03035 0 72 0 03125 :36 SKA =01700000 IS RECORD RELOCAT.A8LE 
03036 a 55 0 03113 ~7 ADD BIAS YES 
030:37 0 40 20001 38 'ev T NB. CHECK F('jR END REC~RD 

03040 0 76 a 03112 39 LDA BRUX<!'- YES 
03041 0 35 a 03117 40 STA T 1 T1,T2 NBW pelNT EITHER T6 RECORD 
03042 a 35 0 03120 4 1 STA T2 ORIGIN ftR Tf:t EXIT 
03043 0 76 0 01115 ~2 LOA lf1C 
03044 0 6600 023 43 RSt-J 19 ( A ) = 1 IF REL weRD PRESENT 
03045 0 55 0 03126 44 ADC =00200001 CeMPLJTE 'XREG CONSTANT Ct}RRESPONDING 
03046 0 54 0 03116 45 SUE C~UNT TB NUMBER OF DATA WORDS TO READ 
03047 0 35 0 031i6 46 STA ceUNr 
03050 0 76 0 03114 47 LDA cw BEGIN CHECKSUM 
03051 0 17 0 03115 4~ ..., EeR Lee 
03052 0 71 0 031115 49 LDX CBUNT,XO 
03053 a 01 0 03057 50 8RU BRX1 
03054 0 32 1 03117 51 L6ep2 \,JIM *Tl READ RECORD 
03055 0 1 7 1 03117 52 EeR *Tl 

I'V 
03056 0 61 0 03117 53 MIN T1 

I 03057 0 41 0 03054 54 9RX1 ':- 8R X Leep2,XO 
03060 0 32 0 03114 55 WIM REt READ IN REL weRD IF .ANY 
030f1 0 17 0 03114 56 EeR ~El \ \ 

03062 0 40 20400 57 BPT 1 
03('63 0 02 0 12006 58 SRC CH,U 
030e4 0 40 2001C C::" 

~~ BETw CHECK FeR 8UFFE~ ERRBR 
03065 a n1 0 03111 EO 8RU ERROR 
030c6 0 35 C 03115 f 1 ST.A Cs FeLD CHECKSUM 
03057 0 6f.OO 014 f.2 RSH 12 
03070 Il 1 7 0 O~11~ c3 EBR cs 
03071 0 75 a 03111 E4 LDe ERRtH~ 

03072 0 70 0 031 11 E5 5KM ERROR 
Cl3073 0 01 0 03111 c6 

\ 

8RU \ ERROk CHFCK5UM FAILS 
03074 0 71 0 03116 c7 ~~DX CBUN1,XO 
03075 0 75 0 03114 Ed LDB REI. 
03076 0 01 0 03)07 69 BRU '3RX2 
03077 0 36 0 03117 70 LflBP3 ST8 T 1 RELBCATI~N LeOp 
03100 0 76 1 03120 71 LDA *T? 
03101 0 55 0 03113 72 ADD 91"5 
03102 0 53 0 03117 73 SKN T 1 
03103 0 III 0 03105 74 8RU M I f',1 
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03104 0 35 1 03120 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 8RX L06P3.XO 
03110 0 01 0 03011 79 EXIT 8RU BPT 
03111 0 00 0 07777 eo ERROR HLT 07777 
03112 0 01 0 03110 e 1 8RUX 8RU EXIT 
03113 e2 BIAS RES 1 
03114 83 CW RES 1 
03115 84 LOC RES 1 
03116· es COUNT RES 1 
03117 86 T 1 RES 1 
03120 87 T2 RES 1 

00003114 88 REL EQU C\J 
00003115 89 CS EQU Lt1C 

~ ~---- - - -- .. _--
00003000 90 END START 

03121 77777777 
03122 00043777 --------- - .-

l'J 03123 00004000 
I 03124 00007777 

I'.) 03125 01700000 
03126 00200001 

--.~-- --
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1 * SYM8~L LtjADE:R 
2 * 

04000 3 AORG 04000 
00000000 4 59300 EQU 0 1 FBR 90G SERIES 
00000000 5 XO EQU S9300 
00000002 6 X2 EQU 2-S9300 

7 CAB OPD 04600004 
8 CBA OPD 04600010 
9 C.AX OPD 04600400 

10 CXA BPD 04600200 
1 1 C8X OPD 04600020 
12 CNA BPD 04601000 
13 SKE 6PD 05000000 
14 SKR BPD 06000000 
15 MUL BPD 06400000 

"-l 16 DIV BPI; 06500000 I 

w 17 ArM BPD 06:300000 
18 XMA OPD 06200000 

04000 19 SICT RES 1 
04001 20 BOCT RES 1 
04002 21 LeCT RES 1 
()4003 22 ONEIB RES 
()4004 23 ANYItj RES 1 
()4()O5 24 SIC RES 1 
()4006 00000000 25 PC DATA 0 
04007 00000000 26 PLC DATA 0 
04010 00000061 27 VCHR DATA ~ /~ 

04011 00000057 28 DCHR D,A. T A ~ ~6 

04012 00177775 29 M3 DATA 00200000-3 
04013 00177772 :30 Mf DATA 00200000-6 
04014 00004000 :31 LSICT DATA 51(T 
04015 00004002 32 LlOCT DATA LOCT 
04016 00000052 33 CR DATA 052 
Cl4017 00000000 34 C~R DAT~ 0 
04020 00000044 

,,--
.... :) DEVICE DATA ~M~.#T~,·P·.·C·,·L· 

(l4()21 00000063 
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04022 
04023 
04024 
04025 
04026 
04027 
04030 
04031 
04032 
04033 
04034' 
04035 
04036 
04037 
04040 
04041 
04042 
04043 
04044 
04045 
04046 
04047 
04050 
04051 
04052 
04053 
04054 
04055 
04056 
04057 
04060 
04061 
04062 
04063 
04064 
04065 
04066 
04067 
04070 

00000047 
00000023 
00000043 
62316060 
22466060 
43466060 
o 40 21000 
o 01 0 04030 
a 02 0 02001 
o 76 0 00160 
o 35 a 04000 
o 35 0 0.:1001 
o 35 0 04002 
o 35 a 00044 
o 76 0 04014 
a 35 0 04006 
o 75 a 00146 
o 32 a 04017 
a 76 a 04017 
a 70 a 04011 
o 01 0 04043 
o 32 0 04017 
o 76 0 04017 
o 70 0 04010 
a 01 a 04054 
o 01 0 04033 
a 70 0 04016 
o 01 a 04057 
a 01 0 04067 
o 14 a 00146 
o 46 20005 
a 76 0 04006 
a 73 a 04015 
o 36 1 04006 
o 61 0 04006 
o 75 a 00146 
o 01 0 04047 
o 02 00000 
a 75 a 00162 

36 FNCS 

37 STi~T 

38 
39 
40 RESET 
41 
42 
43 
44 
45 
46 
47 
48 CIN 
49 
50 
~1 
52 NXTCHR 
53 
54 
55 
~6 

57 
58 
59 
60 
61 
62 
63 
c4 
65 
66 
67 
68 Lft~DIO 

69 

DATA 

8RTW 
8RU 
RKB 
LDA 
STA 
STA 
STA 
STA 
LDA 
STA 
LDB 
\.JIM 
LOA 
SKM 
8RU 
\JIM 
LOA 
SKM 
BRU 
BRU 
SKM 
BRU 
BRU 
ETR 
ABC 
LOA 
SKG 
ST8 
MIN 
LOB 
BRU 
DSC 
LDB 

LISTING 

STRT 
0.1,1 
l 
SICT 
8BCT 
LOCT 
MLOC 
LSICT 
PC 
P63 
CHR 
CHR 
DCHR 
CIN 
CHR 
CHR 
VCHR 
$+2 
RESET 
CR 
$+2 
LB·A D I ~ 
P63 

PC 
LL6CT 
.PC 
PC 
P63 
NXTCHR 
o 
Ml 

Catalog No. 012012 

','L6 • 

CLEAR 1/6 INDICATORS 

INITIALIZE POINTER 

\.IAIT F6R DELTA 

RESET UPON SLASH 

FINISH UPON CARRIAGE RETURN 

GET NEXT CHARACTER 

CBMPUTE MEMORY SIZE 
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04071 0 76 0 04263 7tJ LDA 8IGADR 18K FeR 900 SERIE~, 34K FOR 9300 
04072 0 54 0 04254 71 M2K SUB 812 SUBTRACT 
04073 0 35 0 00154 72 STA HI~H 2K 
04074 0 35 1 00154 73 STA '*HIGH 
04075 0 70 1 00154 74 SKM '*HIGH SKIP W~Ef\! FINISHEC 
04076 0 01 a 04072 75 BRU M2K 
04077 0 40 20400 76 BPT 1 
04100 0 01 0 04102 77 BRU EITHER 

78 '* BPT 2 REMOVE ASTERISK FR~M MAG TAPE LOAD 
79 '* BRlJ EITHER R~MeVE ASTERISK FoR MAG TAPE LOAD 

04101 0 01 0 04113 eo 8RlJ LI~3 
04102 0 76 0 04106 81 EITHER LDA SETUP 
04103 0 40 20200 82 BPT 2 

e3 '* ADD P5 REMeVE ASTERISK F~ftM MAG TAPE L~A!) 

041C4 0 35 0 04106 e4 STA SETUP 
04105 0 71 0 04250 e5 LDX M4,XO 
04106 2 76 0 04242 86 SETUP LDA C~RDS+4 .. X2 
04107 2 35 0 00062 87 STA READY+4 .. X2 

!IV 04110 a 41 0 04106 88 BRX SETUP,XO 
I 

04111 0 76 1 04106 e9 LDA *SETUP 
01 

04112 0 35 0 00111 90 STA BERRttR 
04113 0 60 0 04252 91 LI03 SKR NEG 
04114 0 01 0 04126 92 8RlJ LIe 910 
04115 0 71 0 0425l 93 LDX LENG1H .. XO 
0·4116 2 76 0 00435 94 LDA END920,X2 
04117 2 35 0 00233 95 STA END920-D,X? 
04120 0 41 0 0.d116 96 8RX $-2 .. xO 
04121 0 76 0 04253 97 LDA NEWEND 
04122 0 60 0 04255 98 SKR CBMP93 TEST FOR 9300 
04123 0 76 0 O.d262 99 LDA ORG93 YES. ORIGIN 1/0 ,AT 3164 
04124 0 35 0 00051 lCO STA BIAS Ne. ORIGIN lit} A r 0233 
04125 0 35 0 04254 - 1 C 1 STA NWBIAS 
04126 0 43 0 00055 1C2 LIO ARM ~EAD READ ONE RECtJRD ( 1 S T EXTERNAL DC:FS) 
04127 0 76 0 00153 1C3 LDA Nt RESET LOADING INDICATf.}RS 
04130 0 35 0 04003 lC4 STA ONEIO 
04131 0 35 0 04004 1C5 STA ANYIO 
04132 0 76 a 0777~ le6 LDA LDW1 INITIALIZE POINTER 
04133 0 35 a 00050 1C7 STA W D 1 
04134 0 76 a 00042 lC8 LDA CT 
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04135 0 35 a 04006 le9 STA PC 
04136 '0 71 a 00050 110 Le6K LOX \JOl,XO 
04137 2 76 0 00000 111 LDA O.X2 ACESS EXTERN~L OfF 
04140 2 75 0 00001 112 LOB I.X2 
04141 a 6600 022 113 RSH 18 
04142 a 140 00146 114 ETR P63 MOST SIGNIFICANT CHARACTER IN A 
04143 0 46 00014 l1:i XA8 2ND.3RD CHARACTERS LEFT JUST. IN A 
04144 0 71 o 04250 116 LDX M4,XO 
04145 0 36 o 04017 117 ST8 CHR 
04146 0 75 o 00153 118 LOB Nl 
04147' 0 41 a 04151 119 8RX $+2.XO EXHAUST CHECK AFTER 3 ATTEMPTS 
04150 0 01 o 04171 120 BRU NEXTl 
04151 2 70 o 04030 121 SKM FNCS+3.X2 CHECK FOR SI,80 611 Lf'. 
04152 0 01 o 04147 122 8RU $-3 NO 
04153 0 76 o 04017 123 LOA CHR YES 
04154 2 70 o 04003 124 SKM SICT+3.X2 CHECK FOR COINCIDENCE OF 1ST CHAR 
04155 0 01 o 04163 125 8RU NOLOAD NO 
04156 0 76 o 00160 126 LDA l YES - -. - ---_.-. - _.-.--- -' 

'" 04157 0 71 o 00050 127 LDX \.IDt,XO DEF HAS SERVED ITS PURPOSE 
I 

0-
04160 2 35 o 00000 128 STA 0.X2 CLEAR 
04161 0 61 o 04003 129 MIN ONfIt1 FLAG T6 LOAD 
04162 0 76 o 04017 130 LDA CHR 
04163 0 71 o 04013 131 NrtLO,AO LOX M6.XO DETERMINE \.IHETHER 1ST CHAR COINCIDES 
04164 a 41 o 04166 132 8RX S+2,XO UITH ANY LEGITIMATE 1ST CHAR 
04165 0 01 a 04171 133 8RU NEXTL 
04166 2 70 o 04025 134 SKM DEVICE+5,X2 
04167 0 01 o 04164 135 8RU $-3 
04170 0 61 o 04004 136 MIN ANYIO IF SO. MAKE INDICATOR POSITIVE 
04171 a 76 a 07642 137 NE X TI. LDA P3· ADVANCE POINTER TO NEXT EXTERNAL DEF 
04172 0 55 a 00050 138 ADD \.101 
04173 0 35 o 00050 1:!9 STA \.lOt 
04174 a 76 o 04006 140 LDA PC CHECK FOR END OF RECORD 
04175 0 54 o 07642 141 SU8 P3 
04176 0 35 a 04006 142 STA PC 
04177 0 73 a 00160 143 SKG Z 
04200 0 01 o 04202 144 BRU $+2 YES 
04201 a 01 o 04136 145 8RU l06K NO. ACCESS NEXT DEF 
04202 a 53 o 04004 146 SKN ANYI" IF ANYIO STILL NEG, RECORD NOT 1/0 
04203 a 01 o 04206 147 8RU 5+3 STILL 1/0 
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04204 0 01 0 04214- 148 8RL FINltJ 
04205 0 43 a 00055 149 READlft 8RM r?~.AD 

04206 0 53 0 04003 l~O SKN BNEItJ Dtj NeT LeAD IF t1NEJB STILL ~~ EGA T I V E 
04207 0 43 0 00123 151 BRM L'AD 
0·4210 0 76 0 00002 1~2 LDA CW CriECK F(tR END RECtjRD 
04211 0 72 0 00152 1~3 SKA P2821 
04212 0 01 a 04126 154 8RLJ LIft 
04213 0 01 0 04205 1~5 8RU READle NO 
04214 0 76 0 Ol!1000 lc:;r 

~O FINI~ LDA SICT 
04215 0 70 0 04021 157 SKM DEVICE+l 1 
04216 0 01 0 04220 158 BRU $+2 CHECK FeR PAPER TAPE 
04217 0 01 0 01!1221!1 159 BRU STfftM ~R TYPEWRITER INPLT 
04220 0 70 0 04022 If-O SKM DEVICt:+? P 

04221 0 01 a 00053 161 BRG LAP+1 
04222 0 76 a 04256 162 LDA RPT 
04223 a 01 a 0422~ 163 8RU $+2 
04224 0 76 0 04257 It4 STEBM LDA RKB 
04225 0 35 1 04254 165 STA *NWBIAS 

~ 04226 0 61 a 04254 If6 MIN Nwf?IAS 
I 

04227 0 76 0 077741 167 LDA P2 DETERMINE CYCLE lIME ~F MACt-lINE 
....... 04230 0 6600 100 168 RSt-I 64 FtiR PAPER TAPE READ DELAY 

04231 0 75 a 04261 169 LDB SLew 
04232 0 73 0 00160 170 SKG l 
04233 0 75 0 04260 t 71 LD8 FAST 
04234 a 36 1 04254 172 ST8 *NWBIAS 
04235 0 01 0 00053 173 8RL LAP+l 
04236 0 40 12006 174 CARDS CRT 0,1 
04237 0 01 0 00056 175 BRL RE.A.DY 
04240 0 20 0 00000 176 Nep 
04241 0 02 0 03606 177 RCB 0,1,4 
04242 0 01 0 00121 178 8RLJ Pl 
04243 0 40 10410 - 179 TRT O,(i 
04244 0 40 21000 lEO 3RTw 
04245 0 01 0 00056 lel BRU READY 
04246 0 02 a 03610 IP.2 RTB 0,0.4 

le3 * BRlJ REcev REM~VE ASTERISK FOR MAG TAPE LeAD 
04247 0000000'5 le4 P5 DATA 5 
04250 00177774 lE5 M4 DATA 00200000-4 
04251 00177731 186 LFNGTH DATA 00200000-E~J92C+P0P920 
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04252 77777777 187 NEG DATA -1 
04253 ·0 00 a 00233 188 NEWEND HL.T ENr920-D 
04254 o 00 a 00366 189 NWBIA5 HLT ENDPOP 
04255 o 00 0 00000 190 C8MP93 HLT 59300 
04256 o 02 0 02004 191 RPT RPT 0.1.1 
04257 o 02 0 02001 192 RKB RK8 0.1.1 
04260 00140000 193 FA.ST DATA 00140000 
04261 00170000 194 SLOW DATA 00J70000 
04262 o 00 0 00161 195 ORG9~) HLT l+1 
04263 00043777 19b BIGADR DATA 040000*/59300+2047 
04264- 00004000 197 812 DATA 2048 
00001 198 AORG 1 
00001 o 01 o 04030 19C; 8RU SlRl 
00002 2CO CW RES 1 
00003 201 DWI RES 26 
00035 2C2 TMPI RES 1 

-_._----- -- --. 

00036 203 IUD RES 1 
00037 2C4 RClR RES 1 

-'--'---"--- --
"-> 00040 205 CTR RES 1 I 

00041 2C6 UDCl RES 1 ex> 
00042 2C7 CT RES 1 
00043 208 L6C 

- -.- - '--" ~ .... -- -
RES 1 

00044 209 MLOC RES 1 
00045 210 ALFA RES 1 
00046 211 BETA RES 1 
00047 212 CHAIN RES 1 
00050 213 \.IDI RES 1 
00051 a 00 0 00366 214 BIAS HLT ENDPttP 
00052 0 43 a 00055 215 LAP 8RM RE~n 
00053 a 43 a 00123 216 BRM LOAD 
00054 a 01 0 00052 217 BRU LAP 

218 * READ ONE RECORD FROM PAPER TAPE AND VERIFY 
219 * 

00055 0 00 0 00000 220 READ HLT ENTRY 
221 * LDX MI0.XO REMOVE ASTERI5K FROM MAG TAPE LOAD 
222 * STX UD1.XO REMOVE ASTERISK FROM HAG T APE_._ LOAD 

00056 0 20 0 00000 223 READ~' NOP 
00057 a 20 0 00000 224 NOP 
00060 0 20 0 00000 225 N8P 
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00061 a 02 0 02604· 226 RPT 0.t.4 
00062 a 32 0 00002 227 \JIM cw READ REC~H~D CONTRtlL wORD 
00063 a 40 21000 228 . -,--8 R T IJ 
00064 a 01 0 00066 229 / BRU $+2 
00065 0 01 0 00111 2:!0 ~BRU 8ERRtJK 
00066 0 76 0 00002 231 LDA CW 
00067 0 6600 017 232 RSH 15 
00070 a 14 0 00146 2~3 ETR P63 
00071 a 54 0 07774 234 SUB P2 
00072 0 35 a 00041 235 STA WDCT STORE WORD C"UNT LESS 2 
00073 0 35 0 00042 236 STA CT 
00074 0 76 0 07773 237 LDA LDWI 
00075 0 35 0 0777f5 238 STA WDAD 
00076 0 76 0 00002 239 LDA CW 
00077 0 32 1 07775 240 READ3 WIM *WD.AD READ ONE WORD 
00100 0 17 1 07775 241 EOR *WDAD ACCUMULATE CHECKSl.M 
00101 a 60 0 00041 242 SKR WDCT 
00102 0 61 0 07775 243 MIN WDAD 

"" 00103 0 53 0 00041 244 SKN wDCT 
I 

00104 0 01 a 00077 245 8RU READ3 
"0 

00105 0 32 0 00035 246 WIM T I'1P 1 EXHAUST RECORD 
00106 0 40 21000 247 BRTw 
00107 0 01 0 00105 248 BRU $-2 
00110 0 40 20010 249 BETIJ 
00111 0 01 0 00121 2::0 BERRtlR BRU PI 
00112 a 35 a 00035 2~1 S T .A TMPI 
00113 0 6600 014 2~2 RSH 12 
00114 0 17 0 00035 2=3 EOR TMPI 
0O115 0 75 0 07772 254 LDB 07777 
00116 a 70 0 00041 2~5 SKM WDCT 
00117 0 01 0 00111 256 BRU BERRtlR 
00120 a 51 a 00055 -2~7 8RR READ 

258 *REINSTATE FOLLOWING CODE FOR MA~ TAPE LfilsD 
2~9 *RECt)V TRT 0.0 
260 * BRTW 
261 * BRU $-2 
2c2 * SPB 0.0.4 
2€3 * BRTW 
2€4 * BRU $-1 
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2t5 * LDX WDl.XQ 
2f6 * 8RX ~EAD+l.XO 

00121 0 00 0 00001 2f7 PI HLl 1 *STep*6W BUFFER ERReR 
00122 0 01 0 00056 2td BRU READ+1 REREAD 

2E9 *MI0 DATA 00200000-10 REMBVE ASTERISK F(JR MAG TAPE 
270 * PReCESS VERIFIED RECORDS 

00123 0 no 0 00000 271 L6.~ D ~Ll ENTRY 
00124 0 76 0 07773 272 LDA l DW 1 
00125 0 35 0 00050 273 STA \.IDI 
00126 0 76 0 00002 274 LDA CW 
00127· 0 72 0 00152 275 SKA P2821 
00130 0 01 0 00134 276 BRU END 
00131 0 72 0 00151 277 SKA PIE21 
00132 0 01 0 07661 278 8RU EXT 
00133 0 01 0 07571 279 LTtl BRU DATA USED AS CONSTANT 
00134 0 76 0 00042 280 END LDA CT 
00135 0 72 0 00153 281 SK A Nl TRANSFER ADDRESS 
00136 0 01 0 07747 2e2 BRU NepS YES 

~ 00137 0 76 0 00003 2e3 LDA DWI Ne 
I 

00140 0 72 00147 SKA ~ 0 284 P1815 
0 

00141 0 55 0 00051 2e5 ADD BIAS 
00142 0 14 0 00155 286 ETR MADR 
00143 0 35 0 00043 287 STA Lee MAX LOCATION+l. CLRRENT PROGRAM 
00144 0 35 0 00051 288 STA BIAS 
00145 o 51 o 00123 289 8RR LOAD 
00146 00000077 290 P63 DATA 077 
00147 00100000 ?91 P1815 DATA 0100000 
00150 02000000 292 P?818 DATA 02000000 
00151 10000000 293 P1821 DATA 010000000 
00152 20000000 294 P2821 DATA 020000000 
00153 77777777 295 ~1 DATA 077777777 

00037777 296 ADDR EQU 1*/(14+59300)-1 
00154 297 HIGH RES 1 MUST BE AT ASME L(3C(0154) AS FOR ASSM 
00155 00037777 298 MADR DATA ADr.R 
00156 77740000 299 MRDA DATA -l--ADDR 
00157 00177775 3CO TL DATA 00200000-3 
00160 00000000 3Cl 1 DATA 0 
00161 40000000 3C2 88 DATA 040000000 
00162 77777777 3C3 M1 DATA -1 
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DOl63 77777751 3C4 M2,3 DATA -23 
3C5 MMB epc 06rOOUOO 

DOl/54 3(6 pep910 RES n 
00164 0 01 0 00200 3(7 BRU CAB 
D0165 0 01 0 r)0202 3C 8 BRLJ C8fJ. 
00166 a 01 0 00320 3(9 8RL: CAX 
00167 0 01 0 00315 310 BRU CXA 
0Oll0 a 01 0 00323 311 BRU cax 
OOlll 0 01 C 003;?5 312 8RU CNA 
00172 0 01 a 00342 313 BRG SKf 
00173 0 01 0 00351 314 BRU S~R 

00174 0 01 0 002(')4 315 8RL f"I'JL 
00175 0 01 0 (')0225 316 6RU C I V 
00176 0 01 0 00337 317 BRLJ ADI"i 
00177 0 01 0 00330 318 BRL XMA 
00200 C 35 0 00361 319 CAB 5TA T 
00201 0 01 0 C0347 320 8RLJ SKEI 
002C2 0 36 0 00361 321 CBA 5T6 T 

I"V 002C3 0 01 0 00316 322 8Rl.: CXAl 
I 

I"V 00204 0 75 0 00160 3'* .~ 
~'"" MUL LDB l 

00205 a 43 0 00257 324 8RM SIGN 
D0206 0 46 20005 325 ABC 
00207 0 6620 001 326 MULl RCY 1 
002:l0 0 35 0 00363 327 5TA l+? 
00211 0 6720 001 3" ~ c. .... Ley 1 
0~)212 0 53 0 00363 329 SKN T+2 
OD213 0 01 a 00215 3:~O 8RL: $+2 
00214 0 55 0 00362 3:31 ADe T+1 
002:t5 0 6600 001 332 R5H 1 
00216 a 14 0 00357 3:'3 ETR RSL4 
00217 0 41 0 00207 3:34 8RX MULl 
002:~f) 0 53 0 00360 - 3~5 st<1\ s 
002:?1 0 01 0 00223 3:3b 8RlJ M Jt 2 

002:? 2 a 43 0 00300 3:37 8kM DP'" 
002:23 a 71 a 00361 338 MIJL2 LDx 1 
002:24 a 51 a 00000 3~~ BRP r 
002;25 0 43 0 00257 340 DIV 8RM SIGN 
o () 2:? I) 0 73 0 00362 341 SKG 1 + 1 

002~~ 7 0 01 0 00231 342 8f-<L: ~+? 
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0023('1 4 51 0 00230 3.:1J 8RR $,.:1 
00231 ·0 6720 001 3.:14 OIV2 Ley 1 
00232 0 54 0 00362 3.:15 SUB 1+1 
00233 0 17 0 00161 346 EeR 80 
00234 0 72 0 00161 3.:17 SKA 80 
00235 a 01 0 00240 348 8RU DIVI 
00236 0 17 0 00161 3.:19 EeR 80 
00237 0 55 0 00362 3~0 AOD T+t 
002.:10 0 41 0 00231 351 OIVI BRX DIV2 
00241 0 6720 001 352 Ley 1 
00242- 0 36 0 00362 353 ST8 T+l 
00243 0 14 0 00357 354 ETR RSL.:1 
00244 0 6600 031 355 RS~ 25 
00245 0 76 0 00362 3: 6 LOA T+l 
00246 0 53 0 00360 3~7 SKN S 
00247 0 01 a 00223 358 BRU MUL2 
00250 0 17 0 00162 359 EBR Ml 
00251 0 54 0 00162 360 SUB Ml 

IV 00252 0 46 00014 361 XA8 
I 

IV 00253 0 17 o 00162 362 EeR ""1 
IV 

00254 0 54 o 00162 3f3 SUB Ml 
00255 0 46 00014 364 XA8 
00256 0 01 o 00223 365 8RU MLJL2 
00257 0 00 o 00000 366 SIGN HLT 0 
00260 0 35 o 00363 367 STA T+2 
00261 0 17 1 00000 368 E~R *0 
00262 0 35 0 00360 3t9 STA S 
00263 0 17 0 00363 370 EBR T+2 
00264 0 53 1 00000 371 SKN *0 
00265 0 01 0 00270 372 8RU SIGN! 
00266 0 17 0 00162 373 EBR Ml 
00267 0 54 0 00162 374 SUB Ml 
00270 0 35 0 00362 375 SIGN! STA 1+1 
00271 0 76 0 00363 376 LDA T+2 
00272 0 53 0 00363 377 SKN T+2 
00273 0 01 0 00275 378 BRU SIGN2 
00274 0 43 0 00300 379 8RM DPN 

00275 a 37 0 00361 3eo SIGN:2 STX T 
00276 0 71 0 00163 3et LDX M23 
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00277 0 51 0 00257- 3E2 8RR SIGN 
00300 0 00 o 00000 3eJ OPN HLT 0 
00301 a 46 00014 3e4 XA8 
00302 0 17 o 00162 3e5 EOR ""1 
00303 0 54 o 00162 3S6 SUB Ml 
00304 0 35 o 00364 3e7 STA T+3 
00305 0 36 o 00365 3e8 ST8 T+4 
00306 0 46 20005 3e9 ABC 
00307 0 76 o 00162 390 LOA M1 
00310 0 72 o 00364 391 SKA T+3 
00311 0 01 o 00313 392 BRU DPf'.Jl 
00312 0 76 o 00160 393 LDA 1 
00313 a 54 o 00365 394 DPN1 SUE 1+4 
00314 0 51 o 00300 3<;5 ARR DPN 
010315 0 37 o 00361 396 CXA STX l 
00316 0 76 o 00361 397 CXAI LOA T 
00317 0 51 0 00000 398 BRR 0 
00320 0 35 a 00361 399 CAX S T A. l 

I\,) 00321 0 71 0 00361 4CO CAXI LDX T 
I 

00322 a 51 I\,) o 00000 4C 1 8RR 0 
CAl 00323 0 36 o 00361 4C2 CBX STS 1" 

00324 0 01 o 00321 4C3 8RU CAXt 
00325 0 17 o 00162 4C4 eNA EOR HI 
00326 0 54 a 00162 4C5 SUB HI 
00327 0 51 a 00000 4C6 BRR a 
00330 a 35 0 00362 4C7 XMA STA T+l 
00331 0 76 1 00000 4C8 LDA *0 
00332 0 35 o 00361 4C9 STA T 
00333 0 76 o 00362 410 LDA T+l 
00334 0 35 1 00000 411 XMAI STA *0 
00335 0 76 o 00361 412 LDA T 
00336 0 51 a 00000 -413 8RR 0 
00337 a 35 o 00361 414 ADM STA T 
00340 0 55 1 00000 415 AnI: *0 
00341 a 01 0 00334 416 8RU XMAI 
00342 a 36 o 00361 417 St<E STB T 
00343 0 75 a 00162 418 LDB HI 
00344 0 70 1 00000 419 SKM *0 
00345 0 01 o 00347 420 8RU $+2 
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00346 0 61 0 00000 421 MIN 0 
00347 0 75 0 00361 422 SKEI LDB T 
00350 0 51 0 00000 423 8RR 0 
00351 0 60 1 00000 424 SKR MMO *0 
00352 0 20 0 00000 425 NtlP 0 
OO~~~ a 5~ 1 00000 426 SKN *0 
003~4 0 51 0 OOGor 427 8RR 0 
00355 0 61 0 00000 428 MIN (l 

003~6 0 51 0 00000 429 8RR a 
00357 37777777 4~O RSL4 DATA 037777777 
003CO· 431 S RES 1 
00361 432 T RES 5 
00366 4~J ENDPBP RES 0 
00366 434 PftP92'0 RES 0 

00000202 4~5 D EQU POP920-POP910 
00366 0 01 0 00200 436 BRU CA8920-D 
00367 0 01 0 00202 437 8RU CBA920-LJ 
00370 a 01 0 00204 438 8RU CA'I(920-D 

"-l 00371 0 01 0 0020f 4::!'; 8RU CXA9;;>0-D 
I 

0037::' CB)(920-D t-.,) 0 01 0 002111 440 8f\U 
~ 

00373 0 01 0 00212 441 8RLJ CNA920-D 
00374 0 01 0 00214 442 BRU SKE920-D 
00375 0 01 0 00220 443 8RU SKR920-D 
00376 0 01 0 00223 444 8RU MLJl920-D 
00377 0 Ot 0 002?5 445 8RU DIV920-D 
004(10 0 01 a OO?27 446 BRt} ADf"i920-0 
00401 0 01 0 00231 447 8RLJ XMA920-D 
00402 0 46 0 00004 44d CAR920 CAB 
00403 0 51 0 00000 449 BRR a 
00404 0 46 0 00010 450 C8A920 CSA 
00405 0 51 0 00000 451 BRR 0 
004(16 0 46 0 00400 452 CAX920 CAX 
004C7 0 51 0 00000 4~J eRR 0 
00410 0 46 0 00200 4~4 CXA920 CXA 
0041t 0 51 0 OOOO£" 45~ 8RR 0 
004t? 0 46 0 00020 4~6 CeXQ20 C8X 
00413 a 51 0 DOnGO 4~7 8RR 0 
00414 a 46 0 01000 4~8 CNA920 CNA 
00415 a 51 0 00000 4~9 8RR n 
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00416 0 50 1 00000 4EO SKE920 SKE *0 
00417 0 51 a 00000 4~1 BRR 0 
00420 0 61 0 00000 462 SKIP2 MI~ 0 
00421 0 51 0 00000 463 8RR a 
00422 0 60 1 00000 464 SKR920 SKR *0 
00423 0 51 a 00000 465 8RR 0 
00424 0 01 0 00216 460 8RU St<IP2-D 
00425 a 64 1 00000 467 MUL920 MUL *0 
00426 a 51 a 00000 468 8RR 0 
00427 a 65 1 00000 469 DIV920 DIV *0 
00430 a 51 0 00000 470 8RR a 
00431 0 63 1 00000 471 ADM920 ADM *0 
00432 0 51 0 00000 472 BRR 0 
00433 a 62 1 00000 473 XMA920 XMA *0 
00434 a 51 a 00000 474 8RR 0 
00435 475 END920 RES 0 
07567 476 RORG 07567 
07566 477 RtrRG 07566 

i'J 478 F FORM 3.6.15 I 
i'J 07566 71606060 479 TEXT' 8.Z 
VI 

07567 60606060 
07570 4 00 00160 480 F 4 .. 0.l 
07571 481 TO RES a 

482 * PR6CESS DATA RECORD 
07571 0 71 o 00042 4e3 DATA LDX cr.xo 
07572 0 46 30003 484 CLR 
07573 a 76 o 00003 485 LDA DW1. 
07574 a 72 a 00150 486 SKA P2818 
07575 2 75 a 00003 487 LDB DWl.X2 
07576 0 72 o 00150 488 SKA P2818 
07577 0 60 o 00042 489 SKR CT SUBTRACT RELBCATleN W"RD 
07600 0 72 a 00147 -490 SK A P1815 
07601 a 55 a 00051 491 ADD BIAS 
07602 0 14 0 00155 492 ETR MADR 
07603 0 35 0 00043 493 STA Lec STORE MODIFIED LOAD ADDRESS 

494 * PReCESS DATA weRDS 
07604 0 60 0 00042 4<;5 SKR ~T ( C T ) = Ne. DATA WeiRDS -
07605 0 76 0 07776 496 LDA LDW2 
07606 0 3~ a 00036 497 STA JWD INDIRECT ADDRESS of 1ST DATA weRD 
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498 * 
07607 0 76 1 00036 499 LLDA LDA *IWI; ( A ) = CURRENT DAT" WORD 
07610 0 36 0 00045 5eo ST8 ALFA 
07611 0 53 0 00045 5Cl SKN ALFA 
07612 0 01 0 07614 5C2 8RU $+2 
07613 0 55 0 00051 5C3 ADD B 1 ~,S 
07614 0 35 1 00043 504 STA *L"C 
07615 0 61 0 00043 505 MIN LOC INCREMENT LOAD AD[RESS 
07616 0 61 0 00036 506 MIN IWD INCREMENT DATA UORD ADDRESS 
07617 0 60 0 00042 507 SKR cT 
07620' 0 6700 001 508 LSh 1 
07621 0 53 0 00042 509 SKN CT 
07622 0 01 0 07607 510 8RU LLDA 

511 * 
07623 0 76 0 00044 512 LDA ML6C 
07624 0 73 0 00043 513 SKG LOC 
07625 0 76 0 00043 514 LDA LBC 
07626 0 35 0 00044 515 STA MLOC ST6RE CURRENT MAXIMUM LOAD ~. JJ DB~ $ &. __ + 1_ 

~ 07627 0 51 0 00123 516 8RR LO~D EXIT 
I 

517 ~ * 
0-. 518 * ROUTINES F6K PROCESSING EXTERNAL REFS AND DEFS - ----.- - -- - -----

519 * ( RECtt.RD TYPE 1 ) 
520 * MATCHING TAdLE ENTRY UAA A DEF 

07630 0 76 0 00045 521 SRCH2 LDA ALFA --.-.-.- -------
07631 0 41 0 07632 522 SRCH3 8RX $+I.XO 
07632 0 41 0 07677 523 8RX SRCH1.XO 
07631 a 76 0 00157 524 NSRT LDA TL 
07634 0 54 0 07642 525 SUB P3 
07635 0 35 0 00157 526 STA TL 
07636 0 71 0 00157 527 LOX TL.XO 

- ---- ------ - - - -.-------
07637 0 55 0 00133 528 ADD LTft 
07640 0 14 0 00155 529 ETR MADR 
07641 0 73 o 00044 53U SKG MLftC 
07642 00000003 531 P3 DATA 3 
07643 0 76 0 00045 532 LDA ALFA 
07644 2 35 0 07571 533 STA TO.X2 
07645 0 75 0 00046 534 LDB BETA 
07646 2 36 o 07572 535 5T8 TO+l.X2 
07647 0 76 o 00043 536 LDA LftC 
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07650 2 35 0 07573 5:37 STA Ttl+2.X2 
07651 a 76 0 07642 536 NEXTI LDA P3 
07652 a 55 a 00050 539 ADD WDI 
07653 0 35 0 00050 540 STA WDI 
07654 0 76 0 00042 541 LDA CT 
07655 0 54 0 07642 542 SUB P3 
07656 a 35 0 00042 543 STA CT REDUCE WORD CBUNT 
07657 0 73 a 00160 544 SKG l SKIP If AT LEAST ~ MBRE WBRDS '" 07660 0 51 0 00123 545 BRR LBAD EXIT 

546 ... 
547 ... PReCESS NEXT ITEM. HEREAFTER CALLED ·c· 

07661 0 71 a 00050 548 EXT lDX WD1.XO ( X 0 ) = Loe. ~F 1ST WORr BF LABEL 
07662 2 76 0 00002 549 LDA 2.X2 ( 8 ) = CHAIN WBRD tjR VA.ltJE WORD 
07663 0 72 0 00147 550 SK A. Pl8l5 
07664 0 55 0 00051 5~1 ADD B LAS 
07665 a 35 a 00043 552 STA LBC 
07666 2 76 a 00000 553 LDA 0.X2 
07667 0 72 0 00162 554 SKA M1 TEST FOR SPECIAL 1/0 IrENTIFIER 

~ 07670 0 01 0 07672 555 8RU $+2 NO I 
~ 07671 0 01 0 07651 556 8RU NEXTI YES. IGNORE ........ 

07672 2 75 0 00001 557 LDB 1.X2 ( A 8 ) = 8 CHAR LABEL JF' C 
558 * 
559 * PRBCESS EXTERNAL DEF OR REF 

0:7673 0 71 0 00157 560 lDX TL.XO SEARCH SYM80l TABLE 
0:7674 0 35 0 00045 561 STA ALFA 
07675 0 36 a 00046 562 ST8 BETA 
0:7676 0 75 0 00153 5f.3 LDB N1 
07677 2 70 0 07571 564 SRCHl SKM TO.X2 
0:7700 0 41 a 07631 565 8RX SRCH3.XO Nc:t MATCH 
0:7701 0 76 0 00046 566 LDA BETA TENTATIVE MATHC 
0:7702 2 70 0 07572 567 SKM TB+l.X2 
0:7703 0 41 0 07630 - 568 BRX SRCH2.XO 
0:7704 0 76 0 00043 569 LDA LOC 
0:7705 2 53 0 07573 570 SKN T~+2.X2 

0:7706 0 01 0 07710 571 BRU $+:;> 
0:7707 0 01 0 07715 572 8RU lXDR X IS A DEF 
07710 0 53 0 00043 573 SKN Lt)r 
07711 0 01 0 07731 574 8RIJ rXRR C I S A REF 
07712 2 75 0 0757::! 57:' LD8 lr)+2.X2 
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07713 0 46 00014 576 XA8 
07714 2 36 0 07573 577 ST8 lB+2.X2 
07715 0 14 o 00155 57d TXDR ETR MADR 
07716 a 35 o 00047 57~ TXRDI STA CHAIN ADDR ~F A REF 
07717 0 76 1 00047 5eo LDA *CHAIN 
07720 2 17 o 07573 5el EOR TO+2.X2 
07721 0 14 o 00156 5e2 ETR MRDA 
07722 2 17 0 07573 seJ EOR TO+2.X2 
07723 a 75 1 00047 5e4 LDB *CHAIN 
07724 0 46 00014 5e5 XA8 
07725- 0 36 1 00047 5e6 ST8 *CHAIN 
07726 0 72 0 00155 587 SKA MADR 
07727 0 01 0 07715 5e8 BRU TXDR 
07730 0 01 0 07651 5e9 8RU NEXTI EXIT 1 

590 * X AND C ARE 86TH REFS --------- --- ._-
07731 0 14 0 00155 591 TXRR ETR MADR ADDRESS 6F 1ST REF IN NE\.I CHAIN 
07732 a 35 0 00047 592 TXRRI STA CHAIN 
07733 0 76 1 00047 593 LDA *CHAIN ___ -0.._. ___ ••• _ 

~ 07734 0 14 0 00155 594 ETR MADR 
I 

07735 0 72 00155 595 SKA MADR ~ 0 
00 

07736 0 01 0 07732 596 8RU rXRRI 
--- - --- ... ------.---.-- - _._-

07737 0 76 0 00043 597 LDA LOC NEU 1ST LINK 
07740 2 75 o 07573 598 LD8 TO+2 .. X2 
07741 0 46 00014 599 XAB 

------------- ! 

07742 2 36 o 07573 6CO ST8 TO+2.X2 i 

07743 0 14 a 00155 6Cl ETR MADR REMOVE REF FLAG FROM OLD 1ST LINK 
07744 a 55 1 00047 6C2 ~DD *CHAIN 
07745 0 35 1 00047 6C3 STA *CHAIN 
07746 0 01 0 07651 6C4 BRU NEXTI EXIT 3 
07747 0 20 o 00000 6C5 NOPS NOP 

- .--- .. ---. -'- ----
07750 0 75 0 07747 606 LDB NOPS 
07751 0 71 o 00157 6C7 LDX TL.XO 8E TO 1/0 ROUTINES 
07752 2 77 o 00002 6C8 EAX 2.X2 
07753 2 53 0 07571 6C9 POINT SKN TO .. X2 
07754 0 01 0 07757 610 8RU $+3 REF 
07755 0 41 o 07752 611 ADV 8RX NOPs+3 .. XO DEF 

.~--. --.---
07756 0 01 0 00004 612 8RU C\J+2 FINISHED. BRANCH TO START 
07757 0 76 0 07753 613 LDA POINl 
07760 a 35 0 00045 614 STA ALFA 



Pase 20 of 20 LISTING Catalog No. 012012 

07761 0 35 0 00046 615 STEP STA BETA N~P REF CHAIN 
07762 0 76 1 00046 616 LDA -BETA 
07763 0 14 0 00155 617 ETR "'ADR 
07764 0 35 a 00045 618 STA ALFA 
07765 0 36 1 00046 619 5T8 *SETA 
07766 0 76 0 00045 620 LDA ALFA 
07767 0 72 0 00155 621 SKA MADR CHECK FOR END ~F CHAIN 
07770 0 01 0 07761 622 BRU STEP NO 
07771 o 01 o 07755 623 8RU ADV YES 
07772 00007777 624 e7777 DATA 07777 
07773 o 00 0 00003 625 LD\J1 HLT nwt 
07774 00000002 626 P2 DATA 2 
07775 o 00 0 00003 627 WDAD HLT DWI 
07776 o 00 0 00004 628 LD\J2 HLT DW1+1 

00004030 629 END STRT 



SCIENTIFIC- DATA SYSTEMS 

Page 1 of 2 

IDENTIFICA TION: 

AUTHOR: 

ACCEPTED: 

COMPUTER 
CONFIGURA TION: 

PURPOSE: 

PROGRAMMED 
OPERATORS: 

STORAGE: 

TIMING: 

USE: 

SDS PROGRAM LIBRARY 
PROGRAM DESCRIPTION 

Catalog No. 020024 

900 Series SYMBOL Paper Tape Reader. or Typewriter 
Symbolic Input Subroutine - PSI, TSI 

SDS 

January 7, 1 965 

Any SDS 900 series computer with Papet Tape Reader 
(Typewriter). 

To read one symbolic input record from the paper tape 
reader (typewriter). 

None 

o lO 1 locations including constants 

N/A 

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

The subroutine has two entry points: 

INPUT 

ENDSI 

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

End of symbolic input action subroutine. 
The computer halts to facilitate the 
reloading of pape r 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) 

3-1 
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USE: (Cont) 

RECOVERY: 

Catalog No. 020024 

is made by the SYMBOL Loader and co~~eyed to the input 
subroutine together with an appropriat~ delay constant 
(for delay between reading symbolic inpht records). 

Upon detection of a buffer error, the subroutine will halt 
in relative location 032. In order to corttinue, 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). 

3-2 



1 * liP 
00000 2 $PSI RES 0 
00000 3 $TSI RES 0 

4 • SU8R~UTINE fft REA.D S V r'IB~L Ie INPUT FRf1M PAPf~ TAPE 
00000000 5 S93QO EQU 0 1 F ~t" 900 SERIES 
00000000 6 XO EQU S9300 
00000002 7 X2 EQU 2-59300 
00000000 8 C'-' EQU 0 
00000001 9 U EQU 1 

10 MM~ BPD 06000000 
1 1 EDF FBRM 9.15 

00000 00000000 12 EBM DATA 0 READ E6M AND DELA't DETfRMINED BY 
00001 00000000 13 DELAY DATA 0 LjAOER AND ST6RED HEKE 
0OOO2~ 14 $INPUT RES 0 
OOOO~! a 00 a 00000 15 RDPT PZE 0 
oooo;::~ 0 71 0 00072 16 LDX =00200000-?O.XO 
00004 0 75 a 00073 17 LDB =060606060 

w OOOO~5 2 36 a 00000 18 RDPTI ST8 CBFE.X2 CLEAR LIt-.E IMAGE 
--- -"- "-"-'--". -- -

I 
'oN 00006 0 41 0 00005 19 BRX RDPTl.XO 

0000i' 0 71 0 00001 20 LDX DELAV.XO 
00010 0 41 0 00010 21 BRX $.XO 
0001l. 0 76 0 00061 22 LDA EDWL 
000 1~! 0 35 0 00066 23 STA TEMP+l 
00013 0 76 0 00060 24 LDA LCBUF 

~ _. _ .. _.- ---- --

00014 0 43 0 00000 25 RDPT10 BRM ED~ St::T EDIT FIELD 
0001:::; 0 23 0 00000 26 EXU EBM 
00016 0 32 0 00000 27 RPT2 \JIM Cr-iR 
00017 0 76 0 00016 28 LDA CHR 
00020 0 14 o 00031 29 ETR B77 
00021 0 40 20010 30 BETU 
00022 0 01 0 00030 31 BRU DSC 
0002~~ 0 75 o 00031 32 LD8 B77 
00024 a 70 0 00074 33 SKM =052 
0002:) 0 01 o 00032 34 BRU RPT5 
00026 0 02 00000 35 RPT4 DSC CH 
00027 0 51 o 00002 36 BRR RDPT 
00030 0 02 00000 37 DSC DSC CH 
0003l. 0 00 0 00077 38 e77 HLT 077 A I~D HALT 

~ 



00032 0 70 0 00075 39 RPT5 SKM =012 CdNVERT 012 T~ 060 
00033 0 01 0 00035 40 BRU $+2 
00034 a 1 7 0 00076 41 EOR =072 

------~. 

00035 0 70 0 00076 42 SKM =072 
00036 0 01 0 00046 43 BRU RPT8 
00037 0 76 1 00066 44 LDA *TEMP+l 
00040 0 73 0 00077 45 SKG =0 
00041 a 01 0 00016 46 BRU RPT2 
00042 0 61 0 00066 47 MIN TEt-tP+l 
00043 0 55 0 00060 48 ADD LC8UF 

* 00044 0 43 0 00014 49 8RM EDS 
00045 0 01 0 00016 50 BRU RPT2 S\'Pr 0\+" 

* 00046 0 76 0 00000 51 RPT8~--LDA ED\J 
00047 0 75 0 00100 52 LDB =077777 
00050 0 70 0 00057 53 SKM DLYIP 
00051 0 01 0 00053 54 8RU $+2 
00052 0 01 0 00016 55 BRU RPT2 

* 00053 0 76 0 00017 56 ~DA CHR ' 
w 00054 0 14 0 00031 57 -"077 ~,-<~ ----._---_. --

I 
QR 

* ~ 00055 0 43 0 00000 58 BRM EDC 
00056 a 01 a 00016 59 BRU RPT2 

.. --- -------
* 00057 0 00 0 00000 60 DlYIP HLT DLYI 
* 00060 0 00 0 00000 61 LC9UF PZE CBUF 

00061 o 00 0 00062 62 EDUl HLT ED\JP 
- ------ _._-

00062 003 00001 63 EDUP EDF 3 .. 1 
00063 003 00003 64 EDF 3.3 
00064 003 00010 65 EDF 3.8 
00065 00000000 66 TEMP DATA 0 .. 0 
00066 00000000 
00067 o 00 0 00000 67 $ENDSI PZE 0 _._-._---- -'~ 

00070 o 00 0 00000 68 HLT 
00071 a 51 o 00067 69 BRR ENDSI 

70 END 
-----_._--.- -

00072 0017:7754 
00073 60606060 
00074 00000052 

-------~,- .. 
00075 00000012 
00076 00000072 
00077 00000000 
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IDENTIFICA TION: 

AUTHOR: 

ACCEPTED: 

COMPUTER 
CONFIGURA TION: 

PURPOSE: 

PROGRAMMED 
OPERATORS: 

STORAGE: 

TIMING: 

USE: 

RECOVERY: 

SDS PROGRAM LIBRARY 
PROGRAM DESCRIPTION 

Catalog No. 030009 

900 Se rie s SYMBOL Card Reade r Symbolic Input 
Subroutine - CSI 

SDS 

January 7, 1965 

Any SDS 900 serie s 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 

ENDSI 

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

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

Buffer and unit dependence is an easily modified as sembly 
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 
anothe r card to be read. 
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1:1 
III 

(JQ 

6METASYM SI.El.LB.EO.8B. ro 

1 * AC -
00000 2 SCSI RES 0 0 

~ 

(0000000 3 59300 EQU 0 -(0000000 4 XO E.QU S9300 
COOOOOO~ 5 X2 EQU ~-S9300 

(0000000 6 CH EQU a 
(0000001 7 U EQU 1 

00000 8 S!NPUT RES 0 
00000' c '00 a 00000 9 CARD PZE 0 
00001 C 40 12006 10 CKSK CRT CH.U 
000102 ( 01 o 00001 11 ~RU CKSK 
000103 ( 02 a 02606 12 RCD CH.U.4 
00004 C 71 o 00017 13 LOX =00200000"-20. XO 

* 00005 
,.. 32 o 00000 14 C\.JIM \-JIM CBFE.X2 , «CBFE .. 2):= (\01) ~ 

00006 C 40 21000 15 BRTW ~ 
H 

00007 C 41 a 00005 16 BRX CUIM.XQ 
w 00010 ( 40 20010 17 BETW ~ 
I H 

......... 00011 ( 01 a 00013 18 8RU CSKSE Z 

00012 C 51 a 00000 19 8RR (;ARD t:.XIT** 
C) 

00013 ( 00 o 00000 20 CSKSE HLT HALT 6N MIS-READ 
00014 ( 01 o 00001 21 8RU CKSK 

22 * 
23 * 

00015 ( 00 a 00000 24 $ENDSI PZE a 
00016 c 51 0 00015 25 BRR ENDSl 

26 END 
00017 C0177754 
00005 CBFE 

() 
l1T 
~ 

I» 
~ 

0 
(JQ 

Z 
0 

.0 .. 
Vol 
0 
0 
0 
..0 
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IDENTIFICA TION: 

AUTHOR: 

ACCEPTED: 

COMPUTER 
CONFIG URA TION: 

PURPOSE: 

PROGRAMMED 
OPERATORS: 

STORAGE: 

TIMING: 

USE: 

RECOVERY: 

SOS PROGRAM LIBRARY 
PROGRAM DESCRIPTION 

Catalog No. 040007 

900 Series SYMBOL Magnetic Tape Symbolic Input 
Subroutine - MSI 

SDS 

January 7, 1965 

Any SDS 900 series computer with Magnetic Tape Unit. 

To read one BCD symbolic input record from magnetic 
tape unit 1. 

None 

061 locations including constants 

N/A 

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

The subroutine has two entry points: 

INPUT 

ENDS I 

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

End of symbolic input action subroutine. 
The ITlagnetic tape unit is backspaced by 
the nUITlber of input records. 

Buffer and unit dependence is an easily ITlodified 
as seITlbly paraITleter. 

Input records are required to be card iITlages (20 words). 
A preITlature terITlination is treated as equivalent to an 
end-of-file. One end-of-file ITlark is allowed to separate 
input files on a tape reel, and is ignored by the assen~bler 
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RECOVERY: 
(Cont) 

Catalog No. 040007 

at the beginning of the fir s t pas s. 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 I 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 caus e the record 
to be accepted. 
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1 * AM 
00000 2 $MSI RES 0 

3 * MAGNETIC TAPE SOUKCE INPUT ROUT I NE---

00000000 4 593010 EQU 0 
00000000 5 XO EQU 39300 N 

.--

00000002 6 X2 EQU 2-59300 
00000000 7 CH EQU 0 
00000001 8 U EQU 1 

9 MMO OPD 06000000 
00000- 10 $INPUT RES 0 
00000 0 00 0 00000 1 1 RDTP PlE 0 

--.~----'-.- - -

00001 a 71 0 00060 12 LDX =00200000-10.XO 
00002 0 46 30003 13 CLR 
00003 0 35 a 00021 14 STA EOFCNT ---- ----'.-- .. -.--.---.---- ... _----

00004 0 37 0 00026 15 RREAD STX RFCT.XD 
00005 0 43 0 00053 16 BRM DELAY 
00006 0 02 a 02611 17 EOM RTD CH.U.4 

--- - --_._-_ .. _--_ .... - ._'"-_._---_._--
w 00007 I) 71 0 00061 18 LDX =00200000-20.XO I 

*0 00010 2 32 0 00000 19 RDTPI WIM C8FE.X2 
00011 0 40 21QOO 20 8RTIJ 
00012 0 40 20010 21 8ET\J 
00013 0 01 0 00042 22 8RU REOF 
00014 0 41 0 00010 23 8RX RDTPl.XO 

- -, .. " .-.-~ - -- .-- ... _------
00015 24 REXIT RES 0 

* 00015 0 61 0 00000 25 MIN LN 
00016 0 51 0 00000 26 8RR RDTP 

- -- --_._----
27 * 

00017 0 71 0 00026 28 RTERR LDX RFCT.XO 
00020 0 41 0 00023 29 8RX $+3.XO 

- ----~ -" -_. ------_._----------
00021 0 00 0 00000 30 E~FCNT HLT 0 
00022 0 01 0 00015 31 8RU REXIT 
00023 0 43 0 00053 32 8RM DELAY 

-"-- ------~ 
00024 0 02 0 06631 33 SRD CH.U.4 
00025 0 01 0 00004 34 8RU RREAD 
00026 00000012 35 RFCT DATA 012 
00027 36 TEMP RES 1 

_"0' _ _ __ • __ -- --.. -- -- .... __ .. _--

00030 0 00 a 00000 37 $ENDSI PlE 0 
00031 0 43 0 00053 38 BRM DELAY ~ 

-- . ---------.------



00032 0 01 0 00035 
0003:3 0 02 0 06631 
00034 0 32 0 00000 
00035 0 60 0 00015 
00036 0 20 0 00000 
00037 0 53 0 00035 
000410 0 01 0 00033 
00041 0 51 0 00030 
00042 0 40 20010 
0004 :3 0 01 0 00017 
00044 0 76 0 00021 

---- --- QQQ4_~? __ o 55 0 QQ.Q.~Z_. _ 
00046 0 61 0 00021 
00047 0 73 0 00051 
Q005Jt ___ Q_.J~J __ .Q_. Q_090.5 
00051 0 00 0 00000 
00052 0 01 0 00001 
0005:3 0 00 0 00000 

·-Tf--·-O·OO-~4-·-0-40--j-oilf-· 

00055 0 40 21000 
00056 0 01 0 00054 
0005.7 0 51 0 00053 

00060 00177766 
00061 00177754 
00010 
00045 

39 8RU 
40 ALPH SRD 
41 WIM 
42 MMO 
43 NOP 
44 SKN 
45 BRLJ 
46 BRR 
47 REOF BET\J 
48 BRU 
49 LDA 
50 ADD 

_'" ___ ._. __ .e_·' 

51 MIN 
52 SKG 
53 BRU 
54 HLT HLT 
55 BRU 
56 DELAY PZE 
57 TRT 
58 8RTI.I 
59 BRU 
60 BRR 
61 END 

C8FE 
LN 

$+3 
CH.U.4 
0 
LN 

LN 
ALPH 
ENDSI 

RTERR 
EOFCNT 
LN 
E~FCNT 
HLT 
RREAD+l 
0 
1 
a .. 

CH.U 

$-2 
DELAY 

1j 
Il> 

(I) 

N 

0 
~ 

--_. _. ----- l'L 

- .-- _. -- -_. --._- ---_-. __ ._----_._-

- .-----_.-._---------

- -_ .. _--_._._--------------_. 

--- _ ... -.--. --.-------

- ------_._---_.----_._----

-----.--~-- -----_ ... - --_. -_ .. _---

-_ .. _----_ .. ----_._-

. -- -- .-.. ---.-------------I~ 

._- -_ .. __ ._--_._._ ... _---- .. 
o 
o 
o 
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SCIENTIFIC DATA SYSTEMS 

Page 1 of 1 

IDENTIFICATION: 

AUTHOR: 

ACCEPTED: 

COMPUTER 
CONFIGURATION: 

PURPOSE: 

PROGRAMMED 
OPERATORS: 

STORAGE: 

TIMING: 

USE: 

SDS PROGRAM LIBRARY 
PROGRAM DESCRIPTION 

Catalog No. 020025 

900 Series SYMBOL Paper Tape Punch Binary Output 
Subroutine - PBO 

SDS 

January 5, 1965 

Any SDS 900 series cOITlputer with Paper Tape Punch 

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

None 

027 locations including constants 

N/A 

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

The subroutine has two entry points: 

WRITR 

WEOF 

Punch the record whose origin is CW and 
whose length is spe cified in DWC 

Feed blank tape (a pproxiITlatel y 48 fraITle s) 

Buffer and unit dependence is an easily ITlodified asseITlbly 
paraITleter. 
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t-cl 
PJ 

~META~YM SI.E!.lB.Etl.dB. ro 
1 * AXP ..... 

00000 2 $P8B RES 0 0 ..... 
COOOOOOO 3 S9300 EQU 0 ~ 

COOOOOOO 4 XO EQlJ S9300 
COOOOO02 5 X2 EQU 2-59300 
COOOOOOO 6 CH EQU 0 
COOOOOOl 7 U EQU 1 

8 MMO BPD 06000000 
9 * PAPER TAPE PUNCH OUTPUT SU8R6UTINE 

00000 C 00 0 00000 10 $\JRITR PZE 0 
00001 C 76 a 00015 1 1 lDA lCU 

• 00002 C 35 a 00000 12 5TA leu iNITIALIZE ·Mlw· ADDRESS 
00003 ( 02 a 00644 13 UEOM PTl CH.U.4 

~ • 00()04 C 12 1 00002 14 MIIJ *Ieu H 
(Jl 

It 00005 ( 60 0 00000 15 MMO DUC t-3 
It 00006 ( 61 a 00004 16 MIN ICU H 

Z 
It W 00007 C 53 0 00005 17 SKN lJUC 0 I 

W 00010 C 01. a 00004 18 B~U IJEBM+l 
00011 C 02 14000 19 T6P CH 
00012 C 40 21000 20 BRTU 
0001J C 01. a 00012 21 BRU S-J 
00014 ( 51 a 00000 22 BRR wRITR EXIT 
00015 C 00 a 00000 23 Lew PZE CW 
00016 C 00 o 00000 24 $UEttF PiE a 
00017 c 71 o 00026 25 lDX =00200000-4.XO 
00020 ( 02 a 00644 26 PI PTl CH.U.4 
00021 C 02 14000 27 TttP CH () 

00022 ( 4() 21000 28 BRTW PJ 
~ 

00023 C 01 a 00022 29 8RU $-1 PJ 
~ 

00024 C 41 o 00020 30 8RX Pl.XO 0 

00025 ( 51 o 00016 31 bRR wE6F Z 
32 END 0 . 

00026 (0177774 
0 

00006 lew N 

00007 DwC 0 
0 

00015 CW N 
U1 



SCIENTIFIC DATA SYSTEMS 

Page 1 of 1 

IDENTIFICATION: 

AUTHOR: 

ACCEPTED: 

COMPUTER 
CONFIGURATION: 

PURPOSE: 

PROGRAMMED 
OPERATORS: 

STORAGE: 

TIMING: 

USE: 

SOS PROGRAM LIBRARY 
PROGRAM DESCRIPTION 

Catalog No. 030008 

900 Series SYMBOL Card Punch Binary Output Subroutine -
CBO 

SDS 

January 5, 1965 

Any SDS 900 series cOITlputer with Card Punch (Buffered or 
Unbuffered) and Binary Coupler 

To output on the card punch one binary output record. 

None 

052 locations including constants 

N/A 

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

The subroutine has two entry points: 

WRITR 

WEOF 

Punch the record whose origin is CW and 
whose length is specified in DWC. 

Feed two blank cards. 

Buffer and unit dependence is an easily ITlodified asseITlb1y 
paraITleter. 
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1) 
~ 

~MErASYM SI.El.L6.E~.aO. 
OQ 

ro 
1 * Axe ....... 

00000 2 $C80 RE.5 a 0 

COOOOOOO 3 59300 f:.QU 0 
I-+. 

N 
(0000000 4 XO EQU S9300 
(0000002 5 X2 EQU 2-59300 
COOOOOOO 6 CH EQU U 
COOOOOOI 7 U EQU 1 

00000 C 00 a 00000 8 $\JRITR PZE 0 ENTRY 
0000 l' C 76 0 00044 9 LDA =-12 LOAD REPEAT COUNT 
00002 C 40 14046 10 CPT CH.U 
OOOOJ C 01 a 00002 11 BRU $-1 
00004 C 40 12046 12 PSl CH.U 
00005 C 46 3000J 13 CLR BUFFERED. SET REPEAT COUNT T6 0 
00006 C 35 0 00032 14 STA ~ETEC SAVE REPEAT COUNT 
00007 C 40 21000 15 PETEL1 8RT\J WAIT FOR BUFFER TO BE READY t"" 

H 
00010 C 01 o 00007 16 8RU $-1 Ul w 
00011 C 02 0 03646 17 PCB CH.U.4 ~ I 

H 
t11 00012 C 76 0 00035 18 LDA PETECW Z 

00013 C 35 o 00033 19 STA PETEA INIALIZE BUFFER ADURESS 
C1 

00014 C 71 o 00045 20 LDX =00200000-40.XO 
00015 C 75 o 00034 21 LDB PETEO 
00016 C 76 a 00000 22 LDA Due A = RECORD SIZE - 1 
00017 C 72 o 00046 23 PETEL2 SKA =040000000 IS A NEGATIVE 
00020 C 36 a 00033 24 STB PETEA YES. SET ADDRESS = ADDRESS OF 0 
00021 C 12 1 00033 25 Mlw *PETEA t:1UTPUT WttRD 
00022 c 61 o 00033 26 MIN PETEA INCREMENT ADDRESS 
00023 C 54 a 00047 27 SUB =1 DECREMENT COUNT 
00024 ( 41 a 00017 28 8RX PETEL2.XO () 

~ 
00025 C 02 14000 29 TOP CH ~ 

~ 
00026 C 61 o 00032 30 MIN PETEC INCREMENT REPEAT COUNT ....... 

0 
00027 C 5J o 00032 31 SKN PETEC IS ALL TRA~SMISION COMPLETE OQ 

00030 C 51 o 00000 J2 8RR \JRITR YES. EXIT Z 
0 00031 C 01 a 00007 33 I:jRU PETELI NO. LOOP AGAIN 

34 * 0 

00032 35 PETEC ~ES 1 ~AVE LOCATItlN F~R REPEAT C~UNT 
\..V 
0 

00033 36 PETEA kES 1 SAVE LOCATION FOR ADDRESS 0 
0 

00034 C 00 0 00050 37 PETEO PlE =0 ADDRESS ~F A ZERO Ct}~STANT 00 



* 00035 C ou a 00000 
00036 C 00 0 00000 
00037 C 76 0 00051 

* 00040 C 35 0 00016 
00041 C 43 0 00000 
00042 C 43 0 00000 
00043 C 51 0 00036 

00044 77717764 
00045 C0177730 
00046 . 40000000 
00047 COOOOOOl 
00050 COOOOOOO 
00051 77777777 
00040 
00035 

w 
I 

0-. 

38 PETECW PIE 
39 $\.JE.ftF PZE 
40 LDA 
41 STA 
42 BRM 
43 8RM 
44 BRR 
45 E~D 

Dwe 
cw 

CW 
0 
=-1 
iJWC 
wRITR 
wRJTt< 
wE6F 

1j 
!l> 

(JQ 
(b 

N 

0 
1-+\ 

N 

~ 
H 
en 
t-3 
H 

Z 
Cl 

o 
~ 
o 
o 
o 
(Xl 



SCIENTIFIC· DATA SYSTEMS 

Page 1 of 1 

IDENTIFICA TION: 

AUTHOR: 

ACCEPTED: 

COMPUTER 
CONFIGURATION: 

PURPOSE: 

PROGRAMMED 
OPERATORS: 

STORAGE: 

TIlvlING: 

USE: 

SDS PROGRAM LIBRARY 
PROGRAM DESCRIPTION 

Catalog No. 020023 

900 Series SYMBOL Typewriter Listing Subroutine - TLO 

SDS 

January 5, 1965 

Any SDS 900 series computer with typewriter 

To output on the typewrite r one line of the SYMBOL 
output listing 

None 

0154 locations including constants 

N/A 

The subroutine is selec;tively loaded by the SYMBOL 
Loader under ope rator control. 

The subroutine has two entry points: 

PRNT 

HOME 

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

Skip to top of pag e. Thi s sub rou tine is 
entered by PRNT when the line count exceeds 
50 and by the assembler upor: encountering a 
PAGE directive. 

Buffer and unit dependence is an easily modified assembly 
parameter. 
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"U 
~ 

0Cl 

~METASYM SI.El.L6.E~.aO. 
('b 

1 * 6XXT I-' 

00000 2 $lLt; kES 0 0 
I-+l 

COOOOOOO 3 89300 ECaiU 0 ~ 

COOOOOOO 4 XO EQU S9300 
(00uOO02 5 X~ EQU 2-S9JOU 
COOOOOOO 6 CH EQU 0 
COOOOOOl 7 U EQU 1 

8 MHO fjPD 06000000 
00000' C 00 0 00000 9 $PRNT PZE 0 
00001 C 76 a 00136 10 LDA =060606060 
00002 C 75 0 00137 11 LDtj =-1 

* 00003 C 60 0 00000 12 TYP MMO EDCT 

* 00004 ( 71 0 00003 13 LOX t.DCT.XQ 

* 00005 C 53 0 00004 14 SKf'i EDCT 

* 00006 ~ 70 a 00000 15 SKM LBUF.X2 t"" 
H 

00007 C 01 a 00011 16 8RU IYPLl (Jl 

cr 00010 C 01 a 00003 17 ijRU TYP 
~ 
H 

(X) 00011 C 4J a 00107 18 TYPL1 BRM LNCT lNCREMENT AND TEST LINE Ct)UNT Z 
Cl 

00012 C 76 a 00137 19 LOA =-1 

* 00013 C 54 a 00005 20 SUb EDCT 

* 00014 C 35 0 00013 21 STA EOCT 
00015 C 73 0 00140 22 SKG =-20 
00016 ( 76 0 00140 23 LOA =-20 
00017 ( 35 a 00133 24 STA TTMP 
00020 ( 76 a 00134 25 LDA LLBUF 
00021 C 43 0 00050 26 BRM TYPE 

* 00022 ( 76 0 00014 27 LOA EDCT 
00023 ( 35 a 00133 28 STA TTMP 

() 
t» 

* 00024 C 53 a 00022 29 SKN EDCT 
I""t-
~ 
I-' 

00025 C 01 0 00035 30 8RU PRN2 0 

31 * TYPE LAST N-75 CHARACTERS tlN t-.EXT LINE 0Cl 

00026 C 61 0 00131 32 TYP2 MIN CTR iNCREMENT LINE COUNTER Z 
0 

00027 C 76 a 00141 33 LOA =052000000 
00030 ( 43 a 00077 34 8RM TYCC lYPE CARRIAGE REIURN 0 

N 

00031 C 76 a 00142 J~ LDA =072000000 0 

00032 ( 43 a 00077 36 8RM tyce lYPE TAS 
0 
N 

00033 C 76 0 00135 37 LDA LT8FE Vol 



000~54 C 4J 00050 fVPE IVPE LASl N-75 CHARS OF LINE 11 a 38 BRM III 
00035 C 71 0 00143 39 PkN2 LDX =00200000-8.XO (JQ 

(l) 

0003b C 76 a 00136 40 LDA =. • N 

* 00037 2 35 0 00000 41 STA (;8UF.X2 0 
00037 I-+l 00040 C 41 0 42 8RX $-1.XO 

~ 
* 00041 C 77 a 00006 43 EAX LBUF.XQ 
* 00042 C 37 0 00000 44 STX t::.DloJ.XQ 

00043 G 76 0 00144 45 LDA =8 
* 00044 G 35 0 00024 46 STA EDCT 

00045 C 76 0 00141 47 LDA =052000000 
00046 . C 43 0 00077 48 8RM TYCC 
00047 C 51 0 00000 49 8RR PRNT 

50 * 
51 * TYPE N CHARACTERS 

00050 C 00 a 00000 52 TYPE PZE E.NTRY 
* 00051 C 35 0 00042 53 STA ED\J ADDRESS OF 1ST CHAR TO TYPE 
* 00052 C 76 1 00051 54 TMlw LDA *ED\J ~ ..... 
-'-y>"' .00053 C 75 a 00145 55 LD8 =077 r.n 

00054 C 54 0 00146 56 TMI\Jl SUB =060 ~ ..... 
-0 00055 C 72 0 00145 57 SKA =077 Z 

00056 C 55 a 00147 58 ADD =046 0 
00057 C 55 0 00150 59 ADD =012 
00060 C 6620 006 60 Rey 0 
00061 C 72 a 00151 61 SKA =077777700 
00062 C 01 a 00054 62 8RU TMIWl 
00063 C 36 0 00132 63 ST8 IMP STORE DATUM 
00064 C 02 0 02641 64 TVP CH.U.4, 
00065 C 12 0.00132 65 HI'"' TMP 
00066 G 02 14000 66 lOP CH 
00067 C 40 21000 67 T8RT 8RT\J () 

~. ooo;ro c 01 o 00067 68 ~RU rBRT c-+ 
III 

* 000?1 C 61 o 00052 69 MIN ED\J ...... 
0 

* 000?2 C 61 o 00044 70 MIN EDCT (JQ 

OOO?,] C 61 o 00133 71 MIN " TMP Z 
000?4 C 53 o 00133 72 SKN lTMP 0 

00075 C 51 o 00050 73 BRR tYPE 0 

00076 C 01 o 00052 74 bRU lMIU N 
0 

75 * 'TYPE. Ct1NTRBL CHAHACIER 0 
N 

00077 C 00 0 00000 76 Tyee PIE t::.NTRY w 



1j 
00100 C 35 0 00132 77 blA lMP p.! 

(JQ 

00101 C 02 0 U2041 Ie Tve1 IVP CH.U.1 v ro 

00102 C 12 0 00132 79 Ml\ol lMP v.> 

00103 e 02 14000 80 l~P CH 0 ..... 
00104 C 40 21000 81 TVSS bRTW ~ 

0010~ C 01 0 00104 82 8RU TYSS 
OOlOb C 51 o 00077 83 8Rk Tvee tXIT 

84 * 
85 * LINt: CBUNT AND PAbE EJECT SUBtHHJT lNt. 

00107 C 00 0 00000 86 lNCT PZE 
0011 U' C 6J. 0 00131 87 MIN eTR 
00111 c 76 0 00131 88 lOA eTR 
00112 c 73 0 00152 89 SKG =5C 
00113 C 51 a 00107 90 bRR LNCT 
00114 C 43 a 00116 91 8RM THOME HOME PAGE 
00115 C 51 a 00107 92 BRR lNCT E:.XIT 
00110 93 $HOME RES 0 ~ 

H 

00116 C 00 0 00000 Y4 THOME PZE. a til 
w 00117 C 70 0 00131 95 lDA eTR LINES TYPED t-3 
I H 
"-l 00120 C 5~ a 0015J 96 ADD =002UOOOO-66 Z 
0 C) 

00121 C 3::) 0 00131 97 STA LTR 
00122 C 71 0 00131 98 LOX eTR.XO 
00123 c 70 0 00141 99 NPG lUA =052000000 
00124 C 43 0 00077 100 8Rf1 TYCe 
00125 c 41 a 00123 101 BRX NPG.)(O 
00126 C 40 30003 102 ClF< 
00127 C 35 a 00131 103 STA eTR 
00130 c 51 0 00116 104 ~RF< THOME 

105 * 
00131 COOOOOOO 100 crR DATA 0 

() 
t» 

00132 C 00 0 00000 107 TMP PtE. t"t-
p.! 

00133 C 00 0 00000 108 T IMP' PZE ...... 
0 

* 00134 C 00 0 00041 109 LLBUF PZE L8UF (JQ 

* 00135 C 00 0 00000 110 Ll8FE PZE -r:fSF E z 
0 

111 END 
00136 t0606060 0 

00137 71777777 
N 
0 

00140 77777754 0 
N 

00141 =2000000 v.> 



00142 7200000U 
00143 (0177770 
00144 caOOO010 
00145 COOOO077 
00146 COOOOO60 
00147 COOOO046 
00150 COOOOO12 
001~)1 7777770U 
00152 COOOO062 
001~)3 (0177670 
000;'2· 
001:54 
000:57 
00071 
00 1 :55 

w 
I 

1"0.) 

EDCT 
LBUF 
CtiUF 
EDIJ 
TBFE 

- .. ~ .. -.-- ---

1:1 
P' 

(JQ 
~ 

~ 

0 
t-t\ 

~ 

tot .... 
til .., .... 
Z 
C1 

r+ 
P' ..... 
o 

(JQ 

Z 
o 

o 
N· 
o 
o 
N 
VJ 



SCIENTIFIC DATA SYSTEMS· 

Page 1 of 1 

IDENTIFICATION: 

AUTHOR: 

ACCEPTED: 

COMPUTER 
CONFIGURATION: 

PURPOSE: 

PROGRAMMED 
OPERATORS: 

STORAGE: 

TIMING: 

USE: 

SDS PROGRAM LIBRARY 
PROGRAM DESCRIPTION 

Catalog No. 062002 

900 Series SYMBOL Line Printer Listing Subroutine - LLO 

SDS 

January 4, 1965 

Any SDS 900 series computer with Buffered Line Printer 

To output on the printer one line of the SYMBOL output 
listing. 

None 

061 locations including constants 

N/A 

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

The subroutine has two entry points: 

PRNT 

HOME 

Skip to channel O. Then print the line whose 
• origin is LBUF and whose length is specified 

in EDCT. 

Skip to channell. 

In the event of a printer fault, the subroutine will halt in 
relative location 023. 
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- - --_ .. ~.- 1 
00000 2 

(0000000 3 
COOOOOOO 4 
COOOOO02 5 

00000 ( 00 a 00000 6 
--- 0000..1 C 40 a 12060 7 

Cf 00002 ( 01 o 00001 8 
t-..) 00003 C 02 0 10460 9 CAl 

00004 C 43 0 00021 10 
00005 C 40 20010 11 
00006 C 01 o 00020 12 
aoon7 .c 71 o 00055 13 
00010 C 76 0 00056 14 
00011 2 35 0 00000 15 
00012 ( 41 o 00011 16 
00013 C 77 0 00000 17 
00014 C 37 0·00000 18 
00015 ( 76 0 00057 19 
00016 C 35 0 00000 20 
00017 C 51 a 00000 21 

22 
23 

00020 C 00 0 00000 24 
25 
26 

00021 G 00 0 00000 27 
00022 G 40 0 11060 28 

* AXXL 
SLlO RES a 
S9300 EQU 0 
XO EQU S9300 
X2 EQU 2-S9300 
JPRNT PZE a 
PRNl SKS .012060 

BRU PRNI 
EOM 010400 

PRST 8RM LINEP 
BETW 
BRU PERRP 

PRN2 LDX -00200000.-8.XO 
lDA =060606060 

SBlK STA C8UF .. X2 
BRX S8lK.XO 
fAX LBUF .. XO 
STX EDL.I.XO 
LDA =8 
STA EDCT .. 
BRR PRNT 

* 
* 
PERRP HLT 

SK IP. IF- .8UE'f.ERED.PR-ltitER . .READY. 

STEP ONE LINE 8EFORE PRINTING 
PRINT VARIABLE LENGTH LINE 

o 
~ 

N 

~ 

I~ ..... 
Z 
0 

""-" --- -.- -

ST6RE BLANKS IN 1ST 32 P6SNS 

.,.<---
() 
l1T. ~ 
C"1" s» 

*EXIT* .... 
0 

.~ 
Z 
0 . 

* REPLACE PREVIOUS LINE WITH RESTARl PROCEDURE 
~ - -. - .. ----.--

* PRINT 6NE VARIA8lE LENGTH lINE N 
liNEP PZE ENTRY 0 

0 SKS 011060 SKIP IF NO PRI~TER FAULT N 

'-



'"d 
P> 

00023 C 00 0 00000 29 HLT **HAlT-PRINTER FAULT** en 
* 00024 C 76 0 00016 30 LOA EOCT NUMBER OF IJORDS TO PRINT N 

00025 C 55 0 00042 31 ADD DPTIJI PLUS ORIGIN ~F PRINT ~UFFER 0 

00026 C 35 0 00043 32 STA UPT\.} INDEXED INDIRECT ADDRESS \.lORD I-t\ 

N 
00027 C 76 0 00060 33 LDA =00200000 

* 00030 C 54 0 00024 34 SUB EDCT 
* 00031 C 35 0 00030 35 STA EOCT 
* 00032 C 71 0 00031 J6 LDX fDCT. XO 

00033 C 02 0 02660 37 EOM 0266U 
00034- C 12 1 00043 38 MIW *DPTw 
00035 C 41 o 00034 39 8RX $-I.XO 
00036 C 02 14000 40 16P 
00037 C 40 21000 41 8R1W 
00040 C 01 o 00037 42 8RU $-1 
00041 C 51 o 00021 43 BRR LINEP ~ 

44 * 
H 
til 

* 00042 2 00 0 00013 45 DPTIJI PZE LBUF.X2 t-f .. 
*Cf' 00043 2 00042 DPT\J 

H 

00 0 46 PZE L8UF.X2 ~ 
~ 47 * 0 ~ 

48 * HOME PAPER SUBjo(OUTINE:. 
00044 C 00 0 00000 49 $HOME PIE 0 
00045 C 40 0 12060 50 SKS 012060 bKIP IF ~UFFERED PRINTER READY 
00046 C 01 0 00045 51 BRU $-1 
00047 C 02 0 11460 52 E.OM 011400 kESTORE PAGE OR ·HOME· PAPER 
00050 C 02 0 02660 53 EOM 02660 ~TART BUFFERED PRINTER NR 1 
00051 C 02 a 14000 54 EBM 014000 
00052 C 40 21000 55 BRTW 
00053 C 01 o 00052 56 BRLJ $-1 
00054 ( 51 o 00044 57 8RR HOME EXIT () 

P1 
58 END c-t 

P> 
00055 (0177770 ..... 

0 
00056 c0606060 
00057 COOOOOI0 ~ 

00060 C0200000 0 . 
00011 CbUF~ 0 

00043 L8UF '" N 

00014 EDI.I 0 
0 

00032 EDCT N 



SCIENTIFIC· DATA SYSTEMS 

Page 1 of 2 

IDENTIFICA TION: 

AUTHOR: 

ACCEPTED: 

COMPUTER 
CONFIGURA TION: 

PURPOSE: 

PROGRAMMED 
OPERATORS: 

STORAGE: 

TIMING: 

USE: 

SOS PROGRAM LIBRARY 
PROGRAM DESCRIPTION 

900 Series SYMBOL Part I 

SDS 

January 1 2, 1965 

Catalog No. 012005 

Any SDS. 900 series cOlTIputer with at least a 4K lTIelTIory. 

To provide lTIain SYMBOL control. 

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

01462 locations including constants 

N/A 

SYMBOL consists of three parts (separately asselTIbled 
progralTIs) plus a lTInelTIonic table plus I/O subroutines. 

Part I is the lTIain 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 precede s pass 1, allows input to be 
readied in the appropriate periphe ral unit. When batched 
asselTIblie s are de sired (as when file s are sequentially 
located on lTIagnetic tape) the halt lTIay be replaced by a 
NOP. 

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

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

4-1 



Page 2 of 2 

USE: (Cont) 

Catalog No. 012005 

Subroutines: 

DLBL 

LXL 

ILOC 

Define label 

BRM DLBL 

return 

If LBLl contains zero, these subroutines will 
do nothing. Othervlise the contents of LBLI 
and the first two characters of LBLl+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 LBLI 

return 

If item at LBLI 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 LOCI 

Computes maximum location counter value, 
then increments location counte r. Use s 
MAXL and SCAN subroutines. 

4-2 



900 SERIES SYMBOL PART I 

(HIGH) -2~(TPS), (TPS+ 1) 
077770000 ~TPS + 3), (TPS + 5) 
(FRSn - 3 ~TPM) 
077770000 - (TPM + 3) 
(FINL) - (FRST)~(o), (CNTR) 

3 [1092 (;»)]- (TPM+2) 

(0, X2)-«CNTR» 
(CNTR) + 1 - (CNTR) 
(1, X2)-«CNTR» 
(CNTR) + l_(CNTR) 
(2, X2>-«CNTR» 
(CNTR)+ 1 ~ (CNTR) 

RSTl 

O-(MLOC), (ALN) 
0100000-(LOC) 

(CNTR) - (TPM + 2) ____ (0), (TPM + 4) 
(0) + (FRST)-(TPM + 1 ) 
O-(PASS), (CTYP) 
(LSXT)_(SCNX) 
(LSCX) -(SCIX) 
(LSOn-(LOP) 
(LSIT)-(LIT M) 
(FINL) - (HIGH)-(LIMT) 

4-3 

(X2) + 3-(X2) 



O-(PMOD), (WMOD), (XFLG), 
(IFLG), (LBLl), (STYP), (LERR) 
-l~(OCTF) 
-23~(SCALE) 
(Ll) -(EDCT) 

I READ I 

(a)~WORD) 
(b)-(MODE) 

I FLD I 

900 SERIES SYMBOL PART I (cont.) 

LIN9 

SYM 

(a)-(LBLl) 
(b)v (XFLG)--(LBLl + 1) 

4-4 

At least 1 alphabetic 

FORCED~OCTF 



INR1A 

Reset overflow 

(NAB)-(X2) 
(0) /\ (ADDR) V (WORD) ~ (0) 

I SCAN I 
(0) /\ (XMSK) -(0) 

900 SERIES SYMBOL PART I (cont.) 

(0) V 040000 -(0) 

4-5 

I SCAN I 
O~(b) 

(0) /\ 3 -(X2) 
(b)~(o) 
O~(b) 

(0) V (CT, X2)_(0) 
(o)~(WORD) 

INR31 

I SCAN I 
(o)l,3-(0) 



(LLBL)-- (0) 
(LST}--(b) 

[NSRfJ 

ITCAN I 
(o)-(WORD) 
(LBLl +l}V(b)A-2 
-(LBLl+l) 
(b)-(LBL 1 + 2) 
(LL..BL)---(o) 
(LST}--(b) 

900 SERIES SYMBOL PART I (cont.) 

EQUl 

4-6 



FORCED ~(OCTF) 

I SCAN I 
(o)~(WORD) 

(0) ~(lBL1 +2) 
(lBLl + 1) V 25 

~lBl1+1) 

(0)--(WRD2) 

I SCAN I 
(0) ~(X2) 
(WRD2) --(b) 
040000000 --(0) 

(ob) x 2(X~ (ob) 

FRM2 

(b) V 040000000 
--(lBl1 +2) 

(lBL1 + 1) V 04001 
~(lBL1 +1) 

(llBl) --(0) 

,(lMT) i (b) 
NSRT 

900 SERIES SYMBOL PART I (cont.) 

OPD1 

(llBl) --(0) 
(lMT) --(b) 

I NSRT I 

4-7 

HOME 

PRNT 

IlOC 

(o)--(lOC) 

DlBl 



(a) --(WORD) 
(b) --(WMOD) 
040000000 --(WRD2) 

EDIT 

900 SERIES SYMBOL PART I (cont.) 

DATAl 

(LOC)+l--(LOC) 

- 47 ----. (SCALE) 

I DPW I 
execute DPWR 
(b) --(WORD) 
(a) ---(YALU) 

040000000 -(WRD2) 

EDIT 

(YALU) ---(WORD) 
040000000 ----(WRD2) 

EDIT 



55--(a) 
Set Terror 

900 SERIES SYMBOL PART I (cont.) 

012--... (BCIF) 
(a)x4~(a) 

TEXT6 

(X2) + 1~ (X2) 

(a)_(CNTB) 

I GET I 

a)-6_(a) 
Execute TEXT5, X2 
(a) + (WORD)-(WORD) 
X2>--(CNTR) 

IGET I 
(CNTR)~(X2) 
(CNTB)- ~(CNTB) 

4-9 

-(a) _____ (CNTB) 

TEXT5-4 (a)x218_ (a) 

TEXT5-3 (a)x2
12 ~ (a) 

TEXT5-2 (a)x26_(a) 
o 

TEXT5-1 (a)x 2 ---. (0) 



900 SERIES SYMBOL PART I (cent.) 

I ENDSI I 
-l~(PASS) 
(LOC) ~(LOCP), (LADD 
(ERRC) --(X2) 
0--(0) 

(1 , X2)" - 2 --(1 , X2) 
(X2) --(WORD), (CNTR 

IOUTP I 
(CNTR)-(X2) 

o --(LTR1) 
2 --(CTYP) 
(FRST) __ (X2) 
(X2)+3 --(X2) 

o ~ (VERR), (DWC) 
(DEFT) --(STYP) 
1 ~(CTYP) 
(TPS) ~(X2) 

4-10 

(2, X2) V (LTR1)x 21~(2, X2) 
(LTR1)+1 --(LTR1) 

I OUTP I 

o ~(CTYP) 
(TPS) --(TPR), (TPR+1 ) 
077770000 ---(TPR+3), (TPR+5) 
(TPM) + (TPM+2) + (TPM+ 04) 

~(TPL), (TPL +1 ) 
-1 --(TPL+3) 
t::.L::.AL::.--(0) 
-8 --(X2) 



900 SERIES SYMBOL PART I (cont.) 

t-'--~~ I SCANI 

I MAXL I 
(REFT) ~ (STYP) 
l--(CTYP) 
(LRT) --(X2) 
(0,X2)+3--(a) 
(a)_(LTRl) 
(a) +(2, X2) +(4, X2) 
_(LTR2) 

~ 

> 

~ 

(a) __ (WORD) 
040000000--- (WRD2) 

I EDTVI 

O--(EFLG) 

END5 

(TPL) -- (X2) 
(LOCP) ~(a) 
(a) __ (LOC), (LTR1) 

(LTR1) --(WORD) 
«LTR1»--(EREF1 ) 
(L TR 1 ) + 1 --- (LTR 1 ) 
« L TR 1»/\ 077770000 

V''bt> '-(EREF2) 
(LTR1)+ 1 ~(LTR1) 
«LTR1»~(LOC) 
(LTR1)+ 1--(LTR1) 

I Eonl 

(oUTPI 

(VALU)--(WORD) 
(MODE)--(WMOO) 

IOUTPI 

END7 

4 ---- (CTYP) 

IOUTPI 

4-11 

(0, X2) ~ (WORD) 
(1, X2) ---... (WMOD) 
040000000 ~(WRD2) 
(X2)~ (LTR2) 

I EDIT I 
t----... (LTR2)---- (X2) 

"'---....-- (LTRl)+l ~(LTR1) 

(a) - (LOCP)----(a) 
3 x (a)+3+(TPL) 
-(LTR3) 

(0, X2)-...-«LTR3» 
(LTR3) + 1 --(LTR3) 
(1, X2)~«LTR3» 
(LTR3) + 1 - (LTR3) 
(2, X2}-1--«LTR3) 

END11 

I HOME I 
I WEOF I 

(LOC)+l ~(LOC) 
(LTR1) --'(a) 



24--(CNTl) 
-5 --(CNT3) 
(WORD) --(WRDl), 

(WRD2) 
O--(WORD) 
040000000~(b) 

900 SERIES SYMBOL PART I (cont.) 

SCNL I 
(b) --(WMOD) 

O~(a) 

(ab) x 2(CNT1)V(WORD) 
-(WORD) 

(CNTl) - (CNT2) --(CNTl) 

4-12 

FR3 

(CNT2) --(X2) 

(ab) x 2-(X2) --(a) 



.. -1 * S1 ~ 
__ ,. ..... _ .. ___ ..... _ .. _____________ 2_*_. ___ . __ -0::--------.--,---------------------------I--C=I~ 

3 CAB 6PD 016400000 ~ 
4 CBA 6PD 016500000 ~ 

5 CAX 6PD 016600000 ~ 
6 CXA OPD 016700000 
7 C8X OPD 017000000 
8 CNA OPD 017100000 

-···--·------··-·-----------9-S-K-t: 0 P DOl 7 2=-0~0-=-0-=-O-::-·0-=--------------------------I---I 

10 SKR 6PD 017300000 
11 MUL 6PD 017400000 
12 DIV OPD 017500000 
13 ADM OPD 017600000 
14 XMA OPD 017700000 .... - ---... -_ .... - .. --.. --------------=-~~---... ----.-. --~----------________________ _4____I 

00000000 15 S9300 EQU 0 
00000000 16 XO EQU S9300 t 
00000002 17 X2 EQU 2-59300 ~ 

t 00000001 18 IN EQU 1 ~ 
00000002 19 BUT EQU 2 Z 

w 00001 20 AeRG 1 0 rio66i ·i-rii-~~~~f------~~------~V---~---'~·-~------~R-E~S~T-A~R~T-------------------

00042 22 AORG 34 
._.QiJ. 0 ~~~ 2 3 S X T RES 4 
00046 24 SCXT ~R~E=··~S~----4~------------------------------------~~ 

00052 25 SSBT RES 16 
00072 26 SIT RES 16 o 0 1 1 ~! -'- - .. -. - - -- ..... --- ----------27---TPt·r- RES --"--6--'--
00120 28 TPS RES 6 

-g·~t~,~~-·-----·------·---·---~ ~ ~ ~ ~ L ~ ~; ~-;----------------------:....-.--•. -------I-CI~~' J 

00142 31 ENDP RES 0 ~ 
00142 32 SLOC RES 1 (JQ 

'0'0 1 ~f~f- -- .. -·-·-·---'---·-----·----=3-=3~$---P ff5 h O--1fE'S 1----- -·------------------------------I--,.-,I.Z 

00144 34 $WMOD RES 1 ? 
00145 35 $W~RD RES 1 o 

-OO'f4e. 36 $WRD2 RES 1 
00147 37 $~~Dl RES 1 
00150 38 $TERM RES 1 
_ ...... - .. _. __ .. _-- -------------,------_._-----_ .. , 



00151 39 $CTYP RES 1 
00152 40 $SrVp RES 1 
()_ (lJ ?_;S ____ ... ____ . ____ .___ 4 1 $ PAS S RES _ 1 
00 1 54 42 H I G H RES ---1·----------· 

00155 43 $LIMT RES 1 
00156 _ 44 LOCI RES 1 
00157 45 LOCP RES 1 
00000 46 ORG 0 
000 0.0 ......... __ . __ . _ .. ___ . _____ ._________ __ .. ____ E. __ ~.~~..QlL._._ RES 1 
00001 48 $eCTF RES 1 
00002 49 XFLG RES 1 

___ CtQ_Q 03 50 $ I F L G RES 1 
00004 51 EFLG RES 1 
00005 52 $LTR1 RES 1 
~OP~~ ___________ ~ ___ ~ ____ 5~_!lLR2 __ ~~. _______ I~ ___ ~ __________ ~_~~~~~ _______ ~ 
00007 54 $LTR3 RES 1 
00010 55 $MODE RES 1 .l:"' 

~0011 56 $VALU RES 1 ,~ 
t 00012 -::7 $XERR RES 1 ~ 
~ 00013 58 $~ERR RES 1 Z 

OQQ!.4 ___ ...... ___ .. _________ ._._. _____ 5_~ ... $DERR RES l _______________ ~_~ _______ ~~ ____ ~_J._JCl., 
000 1 5 6 a $ t E -R-R-"-RE-s' ------i 
00016 61 IERR RES 1 
00017 . 62 LERR RES 1 
00020 -----63-"$·PE-P--R-R-ES----l;---------------------------~-t---I 

00021 64 $RERR R~S 1 
00022 65 $TER~ RES 1 
'~b~~--------~ -------·-~~-~~~---~~-·--f-------~~~----~-~--~---~--·-----~~ 

00024 67 $VERR RES 1 
00025 68 $CNTR RES 1 I~ 

'00026 69 CNT1 ·-nR~E~S~--~1--~--~-~~-----------------------~~~ 

00027 70 CNT2 RES 1 Ie 
00030 71 C~T3 RES 1 ~ .. (fa a 3i---·----- 72 eN T 8 -R E-S--·----=-l-------------------------------J.12......J 

00032 7,3 $lN RES 1 !' 
_00033 74 SCIF RES 1 
00034 75 $l. aL 1 ~----;-1----------------~----------4~::: 
00035 76 $l8LIPl RES 1 I~ 
.~Q9~~ 77 $L8L1P_2. __ R_E_S _____ l ________________________ ----------__________________ ~I~~ 



_______________________ ---:::-::---:--::--=-_---::-::::--::---__ :-__________________________ --+lL ..... 

00037 78 lee RES 1 ~ 
00040 79 $X RES 1 ~ 
00041 80 Z RES 0 ~ 
0004:L ooocfbooo----------------e-fcT-----YfAT A --o-booooo-OO l.l 

00042 00000100 82 DATA. 000000100 a 
_O.Q_O 4 ;3 83 8 1 RES 0 ~ 

00043 20000000 84 DATA 020000000 
00044 20000100 85 DATA 020000100 
00045 86 83 RES 0 
-0004"~5-·- o4oij"o'ooo -87--·"---·-~DATA-···-0040000~o-b---·-··· 

00046 0 00 0 00120 88 $LST HLT TPS 
00047 0 00 0 00112 89 LMT HLT TPM L~CATION OF MNEMO~IC TABLE PACKET 

--." '00 0 5()--::O:--:O::::-:0:::--:O:::--::0:-:0=-1:-;2::-:6=---------::9:::-:0:--:$::-;L--;:R~T;:--~H-;-;L-::T;;------;T;:-;:P~R::-------------..::......:....:.------=......----..::.....=..-----=--=--~----=----=--=---~-1. 

00051 0 00 0 00042 91 SlSXT HLT SXT 
00052 U 00 0 00046 92 Lsex HLT sexT 
000 5 ~3 0 b 0- 6--o(f 6-5-2 ----------·-9 J --Is'e-t------1.fCl------se-,.-------- - L (5 CAT leN B F S C AN CON Eel E R 
00054 0 00 0 00072 94 LSIT HLT SIT LOCATION OF SCAN ITEM ~ 

_ ___ __ .9_QQ ~_:; 0 00 0 000 3 4 9 5 L L 8 l H l T L 8 L 1 LOCATION OF L 8 L UJ 
t 00056 0 00 0 00000 96 FRST HLT Ml 1ST MNEMONIC TABLE LOCATION 'E 

00057 0 UO 0 00000 97 FINL HLT MTE FINAL MNEMONIC lAcilE LOCATION ~ 
~ 0. 00060 00000060 98 $RCHR DATA 060 ~A 

00061 00000073 ---- ----- - --~~--~tt~~---IT~l~~--~~------~~~---~-~~~~~-~~~-~~~~~'~~~~~-l 

00062 U0000053 100 DCHR DATA 053 
0006~5 OOOOU054 101 $SCHR DATA 054 -k 

---- 60-0 6 41--6 (fo 0 00 07 1 C 2 $ A 7 D A T A 6 7'-----~-~-..!-.!.~~---~--------------J...-I. 
00065 00000777 103 A57 DATA 0777 
00066 40000000 lC4 80 DATA 040000000 
000-6-i -- 0 '2-0 a 0 0 a 0 - - --.-- ---~---ro ~ --8 4 ----.- -·---tf A T-A-----b-2-()0;;r0;7'0\?O';:;O'--·----------~--~~---~~-------------I--J. 

00070 01000000 106 85 DATA 01000000 
00071 00400000 107 86 DATA 0400000 

--- (S-607~? 00200000 lC8~---nATA O"'2;::;-0~0~0?'\0~0----~~~---------------~--I-M-l-

00073 00100000 le9 $88 DATA 0100000 
00074 00010000 11~ 911 DATA 010000 

- 000 7-~; -tJ'b 0 d-~nro b--- -- --------.-- --ITI-B-f"-"-·------D-A-TA -------b4LHrO---------~---~~------------~--h-4-

f1 
~ 
e 
~ 
z 

00076 00002000 112 813 DATA 02000 0 
- . 

00077 00001000 113 814 DATA 01000 
'00 fO-S---l:ftfo-O-U2UO----------rr4 81 6 D A T A --O~O"if_ O"'---~-~-~-~-----~~~~-~----·---h.~ 

00101 UOGOOIOC 115 517 DATA 0100 
00102 00000040 116 818 DATA 040 ---"----- .---------- --- .. ------ --- .. ,,------.------,---- .. ---,----,--,,----,,---...... -----~------.-~-~----~-~--------_+_l_ 

Q -
,~ 
<;> 
~ 



.. L 

00 1 OJ 00000020 117 --B---r-9---D A T A 020 ~ 

00104 oonOOOl0 I1d 9?O Dl\TA 010 ~ 
00105 00000004 119 821 DATA 04 ~ 6'oi 06-' .60"006002-.-----. ---.--.----. 120 -e2i--·----·-OAT-l\ . "- --2 .. ---.- .. -.. -------.------.------

00107 00000001 121 8?3 DATA 1 ~ 
00110 00000077 122 C3 DATA 077 ~ 
00111 77770000 1?3 c6T-----DATA 6~7-7-~7~7~0~O~0~0---------------------------------------------4~ 

00112 00000102 124 Pn6 Dl\TA 66 
091J __ ~ ___ _ QO 0 99.Q.~.Q __ . _. ______ . _________ }_~? P ?4 _________ ~._A T A 24 
00114 000000 16 126 p 14 D A fA--·-----b-16-----------·-···-·--·----------
00115 00000012 127 P10 DATA 10 

_____ 991}_6 00000003 128 P3 DA T A 3 
a all 7 77777777 1 29M l---nA·-;T-:-A-----:-l------------------------------------------~ 

00120 77777776 130 M? DAT~ -2 
00121 77777773 131 M5 D_TA -5 
00122 --OJ fi7 i7"5-1-------------------- i3-2--M2~:f·· D A fA- --- ~-2~f-

00123 77777721 133 MA7 DATA -47 ~ 
00124 30000000 134 MC DATA 030000000 ~ t 00125· 00000740 135 BPM DA~--~0~lr4~O~~----------------------------------------------~~~ 

00126 00000034 136 LL DATA 034 2 
~ 00000045 137 $JC EQU 83 ~ 

--000-00067----------------- --- 1"38 -'$(: C E QU - - -- .. -8-4-' ------------------. 

00000070 139 LC EQU 85 
00000071 -140 $SC EQU 86 

------~O~O-O-OOb-r2--- 141 $nt·-----~E~Q\7U~---~8~7.--------------------------------------------------~~ 

00000073 142 $eC EQU 88 
OOOOUIOO 143 $REFM EQU 816 

... -- -. -. -'- -- -0 (feio 0 "101--------------i -4' 4 --$D-UPM---·EQU-----~rlt ----
00000106 145 $RELM EQU 822 
00000107 146 EXTM EQU 823 Ir. 

--------0-0-000-115 14·~7-cSoPAA~C---FEnQTUi----~P·1~C--------------------------------------------------~.~~~ 
00000107 148 REFT EQU 323 .~ 

6012.-7- _..Q_Q.Q.O O .. ~Q.~-.------.------i~~ - ~ ~ ~ T. ___ ~_~ ~'-'----O-B 2_2 __ . ___________ . __________________________ -+~~ 

00127 0 46 30003 151 CLR ~ • 
00130 0 35 0 00032 152 STA LN 

·--o6Y~rf----·· -----(53 "8 G N 6-- R E S 0 ·---------------------:--------------+~e 
00131 0 71 0 00056 154 LDX FRST~XO ~ 

__ ._091_~._?_ ... 1. __ .?7._0 OOQ03 _. _____ ~ ____ ~_~_X __ ~~~2 ~ 
--------------------------------------------------~ 



00133 0 3' 0 00025 1~6 STX ·CNTR.XO 
00134 2 76 0 OOOGI 157 RST2 LDA I.X~ 
00135 0 72 0 00102 158 SKA BIP TEST ASSEMBLER DEFINED 
OOf~;-6 ·-cf-OI ··-0 ·ooIS(Y ---.. --.... d--rS9---·-.-- ... ----l:fRU.··---"'"R·STr--.-.-----_· __ n __ • DeNT SAvE PRoGRAMMER OfF INED 

00137 2 75 0 00000 160 LDB O.X2 
00140 0 36 1 00025 161 ST8 *CNTR SAVE 1ST WORD 

----cfol ~~ 1 0 6 1 o· Ob-~-----r62---·--·11 I N cf\TTfr· 
00142 2 75 0 OOOGI 163 LDB 1,X2 
00143 0 36 1 00025 lE4 ST8 *CNTR SAV~ 2ND WORD 
d"Cf14:4"·-·O-6 f U 0·0"{:)25-··· -.-- ·-165-·--·-------·---·MTN ·cNTR - .. ---.-.---.-- .. ---.--.-------------.------1---1-
00145 2 75 0 00002 166 LDB 2.X~ 
001 4 6 0 36 1 0 0025 1 67 S T 8 * C ~I T R S A V E 3 R D U 6 R D -.. ---era 147---0·(5T u 000 2 ~ 1 f 8 MIN 'CNT~-

00150 2 77 0 00003 169 RSTI EAX 3.X2 ADDRESS OF NEXT FROM U6RD 
00151 0 76 0 00025· 170 LDA CNTR ADDRESS OF NEXT T~ WORD 
0015,2 ·_-1 72-·'0 000:;)- ····--1'-[··-· ··-·--SKE· ········FfNL--·-··------··-----· fEST FeR END of COMMAND TABLE 

00153 0 Ul 0 00134 172 BRU RST2 
00154 0 71 0 01445 173 8GN2 LDX =00200000-?4.XO 

~·~~~~-~~~041 174 LDA Z·· ---------------------~ 
00156 2 35 0 00142 175 ~GN3 STA ENrp.X2 CLEAR ALL PACKETS Z 

...... 00157 0 41 0 00156 176 8RX BGN3.XO C) 
00160 0- 76 -0- 00154 ···1-77--·----··-·--· LIlA-' -- .... -~·frG-H···--··---··--··---··-·~-f1rHEsT [OCATION 

00161 0 54 0 00116 178 SUB P3 
00162 0 35 0 00120 179 STA TPS 8ASE OF SYMBOL TABLE 

-----00 (6-3--6-35-0-·-00121----- -lPO----------·· STA- ----TP"8-:t.l--------
00164 0 76 0 00111 lel LDA Cal 
00165 u 35 0 00123 182 STA TPS+3 
601'66 (f 35 -0-··-00 i25--·--··fe-J.- .---... --. ···--STA-·-·---·--·rps +-5-····---··-·------·-----

00167 0 76 0 00056 184 LDA FRST 
00170 0 54 0 00116 185 SUB P3 

- ---iftfi-:rr···-O---35--0--oo-iT2"---··_··---reo·_·_···-·-----S-I,(---- .-.-,-p-f!----~-----~.,....._;=---1~-O-'rrr_1>r1S"1rrr;oor__T'""T'1""1"T"""1-------J..at+ 

00172 0 76 0 00111 le7 LDA COl 
00173 0 35 0 00115 188 STA TPM+3 

- ·001740 ·76 ·o·--OO-Cf57-···-·---··-·-·-rey .- .... -.-... ··--·-TDA--- -----F'lm:.----· 

00175 0 54 a 00056 190 SUB FRST 
00176 0 71 0 00113 191 LDX P2A.XO 

----6~jj1---~-35-·b-~5b·~----·--IQ~------·-~T~--- ·-·-~NTR----------~--~N~ct~.--~~~~~~~~~~-----~ 

00200 0 6710 030 193 NeD 24 
00201 0 14 0 0012~ 194 ETR MC .. _-.- -.-.-..... -.--- .. - ... --.--.----------------------4---1 



I ... 

--6-0202-0"54 0 00045 195 SU8 83 ~ 

00203 0 72 0 00043 196 SKA 81 ~ 
00204 0 55 0 00045 197 ADD B3 
00205 0 46- ·i6oos·-···- .. ---.. -.-f9a.. .-~-- ·----·;ff}C····-····-··-----·---··-·-·---·--- :a-
00206 2 6700 000 199 LSH 0.X2 a 
00207 0 35 0 00114 200 STA TPM+2 l~ 

--·b-if2-io---o 76 0 00025 201 LIrA CNl:-::::R,.---------------------------4---I 
00211 0 5A a 00114 202 SUB TPM+2 
00212 0 35 0 00116 203 STA TPM+4 
002 1 3 0-' s-s··5--o-665-g-······---·-----i6-4-··-- -- ... --.-. -A rYD' -.-.----- F·RS r·--·--····--------·-----·-------------

00214 0 35 0 00113 205 STA TPM+l 
00215 0 76 0 00041 206 LDA Z 

---6 02i6-·0-·· 3 5-0 001 53 2 C 7 S T ~, P -A-;--:S~S--------------:s"'""'r.::-O-T--.P..-A..-:S.....,S=-I.,..--------------~ 
00217 0 35 0 00151 208 STA CTYP 
00220 0 76 0 00051 209 LDA LSXT 

* 
00221 0 3'5-0-·-· 00"600-···-·---- .. -.-- -2-rrf- -·····-··-·····-STA-· ·----S-C-NX-----·-- .. ----.. tSET SCAN EXIT 
00222 0 76 0 00052 211 LDA LSCX 

* 00223 0 35 0 00000 212 STA SCIX 

SET SCAN CBNNECTE~ 
-. f 00224-0 76 0 00053 2 1 3 L D A L seT 

* 00 00225 0 35 0 00000 214 STA LBP 
00226 0 76 0 00054 215 LDA LSIT 

* 00227 0 35 6" dbcH)"Cj"-··· -·-·----··--2Tt; --··---·-·--s-TA:--·------ClTA------ SET SCAN ITEM 
00230 0 76 0 00057 217 LDA FINL 1sT AVAILABLE CELL 
00231 0 54 0 0015A -218 SUB HIGH 

-. --_. 0·023-2-0- -35--0 00 1 55 2 1 9 ---s·,....T·A ---'-L "T"I rAM -T ---------D"H 'T""t rrN:-:-U ~S --rT"N --5 -. --1l'r"BF-C---tr-Lr-L.,....~ ... -'T"A.,..,..V ...... A-I-L ...... A,.....g: Lr--E---4-~ 

00233 0 00 0 00000 220 HLT 
00234 0 76 0 00041 221 8GN4 LUA Z 

* 
0023·~) .. () - 35 -'-0--6-0000-'·--'--' -. ·-·_··_··';2-2 2-----·-·- -.. --.-- ···ST"A·------·-·f1Ce-C o To MAX Loe 

* 00236 0 35 0 00000 223 STA ALN 
00237 0 76 0 00073 224 LDA B8 ~ 
00240 0 35 0 00142 225 STA-----~L~.~~C~-------------------------------------------------4~~ 

00241 0 76 0 00041 226 LINE LDA Z ~ 

00242 0 35 0 00143 227 STA PMeD ~ 
o 02-4·3-· -·O··--35-0·-6o-f4i---------22~8- . . .--- ··----sf",f- --·---\,j116l)-·-··-··--- -. 0 TOM tf DE --I~ . 
00244 0 35 0 00002 229 STA XFLG RESET EXTERNAL FLAG ? 
00245 0 35 0 00003 230 STA IFLG RESET INDIRECT FLAG 10 
6~~46 0 35 0 0003A 231 SlA ~l~i·------------~R~E~S~IE~T~l~A~B~E~L---------------~:~~ 

002A7 0 35 0 00152 232 STA STYP 0 

002~_~_~~_O_~O_O~ ______ 23~ _______ ~~ ____ ~~~~. ________________________________ ._~.~~ 



--'-'00 251 0 7 6 0 00 11 7 2 :3 4 L D ~ M 1 
00252 0 35 0 OOOJI 235 STA eCTF RESET eCTAL FLAG 
00253 0 76 0 00122 236 LDA M23 
00254 0 35 "'-6' -0'00-66- ----- -.. --23-.,-----·-·-·--·· ---g-f'A---·------s-CA'L"E-·--"·----------·------------------.--
00255 0 76 0 00126 238 LDA LL 

* 00256 0 35 0 00000 239 STA EDeT 
-.--·-----OO"25r-6- 4 3-0-0000 a 240 8 R M REA D 

00260 1 72 0 00060 241 SKE 8CHR 
00261 0 01 a 00434 242 8RU LINI 
6 ()2 6-' 2-- 6' -.--4 j ---6- -0 ocfo(f ------ ------2-43----[ fKf6'---' . -8 frFr-- -----. F L -15-·-------------· 
00263 1 72 0 00060 244 SKE BCHR 
00264 0 01 0 00267 245 BRU LPI 

-'--'---'--00'-:26-5-043 0 00550 246 BRM LXL 
00266 0 01 a 00436 247 BRU LINIO 
00267 0 43 a 00000 248 LPI BRM SYM 
00:27 0 0 i -6 ---0- -0"oocf6 ----.------2--4'9----· -- --. ----·--(JJA-- --c H R---- --- -.--------

00271 1 72 0 00063 250 SKE SCHR 

READ LINE 
TEST FBR BLANK LAcEL 
PRBCESS LABEL FIELD 
S~IP 15 OPERATleN 

---'--_ ..... _ .... 

-----------

TEST FBR * 
00272 1 73 0 00003 2~1 SKR IFLG 

··~--OC);2i:3-0 61 0 00003 2~:2 MIN --;-;IF;:::-;L·-r:;;::;-~---------....,...-::,.......-~""'JIIO'7~o;-------------+.---tI 

~ 00274 1 72 0 00063 253 SKE SC~R 
00275 0 53 0 00117 254 SKN M1 ALWAYS SKIP 
00;?76 -0 43 0 00000 -.... " .. 2"5-5---"- BRM"--- --- --G--El---- ---------.--- ----------S-~Tp--*-·------"---·----------.. -" ...... -- .. ----- .. - -

00277 1 72 0 00060 256 SKE BCHR TEST FBR BLANK 
00300 0 35 0 00000 257 STA SMt UN.DEFINED CBMMAND 

*·-----06~3-0r--·--07 6--0006-5"0 i5-S---'--L D A·----cs-',;-A---· .. ---·-·---
00302 0 75 0 00047 259 LD8 LMT 
00303 0 43 0 00000 260 8RM SRCH LdBK UP MNEMBNIC 
o 0 :f64~ --'0' --Ol--0--0-{)"ooo--- .. -------.. ·---- -2-61 -.- ... -------·----t3"R-tJ- --------p~p .. r----------- . ----_._---------------_._-----------'--1 

00305 0 35 a 00145 262 $PBPIRT STA WBRD 
00306 0 36 a 00010 263 ST8 MBDE SAVE TYPE 

*--------·-o-~fO) a 43 0 00262 264 -arn1------FTn---------
00310 a 76 a 00010 265 LDA MODE 
00311 u 72 0 00105 266 SKA 8~1 

-- -Od:3T~?---.. -d---OT- .. l--o 014-5---·---- --- 26 r-- --- --- --. -tfRU--- -- --'-W1fRrr --'--" --.-.... --- .... -----.-

00313 0 43 0 00315 268 8RM DLBL DEFINE LABEL 
00314 0 01 a 00335 269 BRU LIN7 

--··-· ... ----0031~; 0 00 0 00000 2"7l}1JL-;-C---l .. jTT---O------·--------------------------I~ 
00316 0 76 0 00034 271 LDA L9Ll 
00317 1 72 0 00041 272 SKE Z 



, .... 
--,f03 2 a 1 72 0 00034 273 S K E L B L 1 ~ 

00321 0 51 0 00315 274 8RR DL8L ExIT ~ 
00322 0 76 0 00035 275 LDA L8ll+1 .~ 
00323- - 0 75 0 -.O-Of42------------2i6----------L~f8-----LtfC---------------- 0 

00324 0 36 0 00036 277 STB LBLl+2 ~ 
. ____ Q_O_~_?_~9 43 a 01432 278 8RM SK8 ~ 

00326 a 00 a 00073 279 HL~T----~8~8--------------------------------------------------~~ 

00327 0 16 0 00106 280 MRG B2~ 
___ 09_~~ __ Q_ 0 35 0 00035 281 _____ . STA LBlI+1 

00331 -~j~-~-ijb~~--~--~~8~---- ~ti~---~I---------------------------------------~---------~ 

00332 0 75 0 00046 283 LDB LST 
* ___ JLQ~33 0 43 0 00000 284 BRM NSRT 

00334 0 51 0 00315 2~5 8RR DLBL 
00335 0 76 0 00010 286 LIN7 LDA MODE 
00336 0 72 0 00106 287 SKA 822 

INSERT IN SYMBOL fABLE 
EXIT LA3El DEFINE 

-- --~ijjii--·ij--6~-~-~5f~~-----~~-F----------~-----·--*~U~6~R~D~----------·~--------------~------------~---~----

00340 0 53 0 00153 289 SKN PASS 
______ 0 0 3 4 1 0 0 1 a 004 3 2 29 0 B R U LIN 2 1ST PASS 
t 00342 a 72 0 00076 291 SKA 813 

* ~ 00343 0 01 a 00000 292 BRU POPR 
00344 0 72 0 00107 293 SKA B23 
00j-45--·o-oi -"tf-oi34-3-----------------icr4-----------S-R-tj FREF=------------------------

00346 0 72 0 00104 295 SKA 820 
00347 0 01 0 00442 -296 8RU INR3 
00350 0 75 0 00117 297 LDB Ml 
00351 0 72 0 00103 298 SKA 819 

* ___ ~O~~ __ O 75 0 OOpOO ___ 299 _ LD8 F&RC~E-B-------------~~~~~~-----------
00353 0 36 0 00001 300 ST8 OCTF OCTAL ADDRESS --------~~ 
00354 0 43 a 00000 301 INRI BRM SCNL GET INSTRUCTION ADDRESS 
00355 0 02 20001 302 INRIA ROV ~ * --~O~O~3~5~6--~O~7~1~O~O~0~0~0~O--------~3~O~3~~~---TL~D~X--~~N·A~8-.~X~O------------------------------------------------u~~ 
00357 2 6700 000 3C4 LSH O.X2 ~ 
00360 2 6600 000 305 RSH O.X2 ~ 

*--- -'--O'03-6T--01Toocf6oo 30 6 -----E~"'T=-<R"'-----A:-:D D R ~ 

00362 0 16 0 00145 307 MRG WORD • 
00363 0 40 20001 308 INR9 OVT 0 

00364 0 61 0 00022 309 MIN TERR SET T ERRORr::; 
00365 0 36 0 00144 310 ST8 UMeD 0 
00366 0 7~ 0 01446 311 ___ L_D __ 8 ____ =_0_7_7_0_0_00_0 ___________________________________________ ~_J~O 



* 

* 

* 

* 

* 
* 

* 

* 

L 

00367 a 70 0 00000 312 SKM EeD 
00370 0 01 0 00372 313 BRU INR93 
00371 0 01 0 00374 314 BRU INF92 .t"'I o o-j} 2 -- -0- '76-0--60 000 ----3TsINR9j-SK-,;;---·--r-eM---------------·---------
00373 0 01 0 00404 316 BRU INR91 
00374 0 53 0 00003 317 INR92 SKN IFlG 

---0-0-375 0 16 0 01447 318 MRG =OAOOOO 
00376 0 01 0 00406 319 BRU INR94 
00377 0 53 0 00153 320 $PlE SKN PASS 
0"040-0-----001--0-00432 32r--'---SRU---' LIN-2 .-------------------------~---.. - f---

00401 0 43 0 00354 322 BRM SCNL 
00402 0 36 0 00144 323 ST8 WM6D 
00403 0 14 0 01450 324 ETR =077777 
00404 0 53 0 00003 325 INR91 SKN IFlG 
00405 0 16 0 00000 326 MRG INDB S:::T INDIRECT 8IT 
-6'0406--0- -3-5-'0 0 0 (~r5 32" i N R 94 S T A "'--iTeRO-'--' _. --.-.------,-----------------------r--
00407 0 76 0 00117 328 LDA Ml 
00410 0 35 0 00001 329 STA eCTF RESET 6CTAL FLAG 

t 00411 0 76 0 00150 330 LDA TERM 
~ 00412 1 72 0 00061 331 SKE CCHR 

00413 0 01 0 00423 332 BRU LIN3 
00414 --'-0 -4-3--0--06-000-· -------3-3-3---------- BFH1---·-----SC-AN- --.--- - .--- -----.....,.Gr.-::E=""'r.........-..I,.,..N,..,.D.-::E ....... X,---------,·-------·· ---------... -

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 -T~E~R~~R~--------------S~~~-T~T~~~IU~N~\C~A~T~~Ie~N~E~,R~~~:e~'R~------------+-~ 

00420 0 6700 025 337 LSH 21 PdSITI6N X FIELD 
00421 0 16 0 00145 338 $INR2 MRG WeRD 

---- 6C)~r22' '--035 0 00 1 45 339 --- ·· .. ---sTI--·_-··- i:rBRD-----"-------·-.. ·-----..I.--N-... S.-;:;E ...... R~I~I:-T"N.,... .. D ...... ErT"x..-----------·---.. --.----. ..-
00423 0 76 0 00000 340 $lIN3 LDA INST 
00424 0 35 0 00146 341 STA WRD2 
004 :2 ~ 0 7 6 0 0 a 060 3 A 2 L I N 8 [ D A --;S""cOlMR"""" R~---· 

00426 1 72 0 00150 343 SKE TERM 
00427 0 61 0 00015 344 MIN EERR .. ero 4~rO---·1r-3_S_0--cfor50----·------:r~rs-·--·-- -·--·--sTA-·--------TFR-fof- ----------

00431 0 43 0 00000 346 SRM EDIT 

I i\l S T RUe TIe N FeR M 

TEST F6R BLANK 
SET ERRBR 

EDIT INSTRUCTIeN 

i ...... 
~ --·-.-------.z 
o . 

00432 0 61 0 00142 347 $LIN2 MIN LBe 
00433 0 01 0 00241 348 BRG L~I~N~E_~------------------------------------------------~~O~ 
00434 1 72 0 00063 349 LIN1 SKE SCHR TEST FeR * .~ 

l+l Te L 

.. _qq~_;~~ ____ Q. ____ ~!_.Q_. 0051 0 350 8RU L I N4 ~ 
-.----.-" .. ----.-.. ---.-------------------------------------1-...... 



-----00 4 3 6 3 5 1 $ N e peR E S a 
00436 a 53 0 00153 352 LINI0 SKN PASS 
00437 0 01 a 00241 353 BRU LINE 

• - -, 0044-0- ---0 ---43---0 -'(fo-ooo- -----------------3-5-4--------:e-~----~"N-,.-
00441 0 01 -0 00241 355 BRU LINE 
00442 0 76 0 00010 356 INR3 LDA M6DE 
00443 0 72- 0 00075 - 357 SKA 812 
00444 0 01 0 00446 358 BRU S+2 

/ 

00445 0 01 0 00467 359 BRU INR31 

SKIP IF 1ST PASS 
PRINT COMMENTS LINE 

L 

o 

~ 
N 
Ul 

.-.- --d6~i~-- -li--~-f-5-6~Ii-·---- ------j~~---~~~-~M~--~~~----~~--~--~~-·~~~~~~~~~~-~~~---~---~ 

00447 0 75 0 00041 361 LDB Z 
00450 0 72 0 00105 362 SKA 821 

*----~0~O~4~5~1~~O~7~5~0~0~0~37-6~7--~----~3'6~3--~----,L~D~8~--~EAO~D--~~~~~~~~~~~----~--~~~~--~~~~~~ 

00452 0 14 0 00116 364 ETR P3 
00453 1 66 0 00000 365 CAX 

---~~-~~rl0~-----'6~~---~---------------~--~~--------~------~ 

00456 0 16 0 00145 368 MRG WORD 
00455 2 16 0 00041 367 MRG CT.X2 .~ 

--t--~0~0~4~5~7~~0~7;:5~0~0~1~4~4~6------~3~6~9--------~L~D~B-----=~O~7~7~0~0~0~0~0--~-------------------------------·---~ 

• ~ 00460 0 70 0 00000 370 SKM SKSEeD Z 
00461 0 01 0 00463 371 BRU $+2 ~ 

* -- 0-0462 ---0- i 7----o-6-000(f-------372--------'E-e~--EOD··I--------------------------

* 

* 

00463 0 35 0 00145 373 STA WORD 
00464 0 76 0 00150 374 LDA TERM 
00465 1 72 0 00061 375 SKE CCHR 
00466 0 01 0 00423 376 8RU LIN3 
00467 0 76 0 01447 377 INR31 LDA =040000 

-------06470 0 53 0 00003 3-78 SKN --IFLG------------------------- c __ 

00471 1 76 0 00145 379 ADM W6RD 
00472 0 43 0 00446 380 BRM SCAN £) 
00473 0 14 0 00110 3e1 E1R C3 
00474 1 72 0 00011 382 SKE VALU 

~ 

I~ 
00475 0 61 0 00022 383 MIN TERR 

---- 064"n-Tl6 0 00145 - 384 -----.A"D:-gH:------nw"'S:-z5R"'D----------rr-nN"'l""S .... E"!'JR'T'---oIu-nN-rI""Tr------------+.~ 
~ 
Z 

00477 0 76 0 00150 385 LDA TERM 
00500 1 72 0 00061 386 SKE CCHR 
00501 0 01 0 00423 3e7 BRa LtN3 
00502 0 43 0 00472 388 BRM SCAN 

_____ Q.Q_? 0 3 1 7 2 0 000 4 1 3 8 9 S K E Z 

Ncr CHARACfER CeON' 
GET CHAR/WBRD 

0 . 
Ie 
I ..... 

!~ 
I~ 



* 

* 

* 

* 

* 

00504 0 54 0 00107 390 s09 ~23 
00505 0 14 0 00116 391 ETR P3 

PdSITION CHAR/WORD 00506 0 6700 007 392 LSH 7 
-----6 cfscf7-0-0 10-Q042f----------"39-3 ----gRU------l-.-.N---R-:.r2 -- ;:... 

00510 1 72 a 00062 394 LIN4 SKE DCHR TEST FOR $ 0 

00511 0 01 0 00515 395 BRU LIN5: 
0051 2 0 53 0 00 153 3 9 6 S K N -nS~S---------------"""'---------------""':U1t.=J 

00513 a 61 0 00002 397 MIN XFLG SET EXTERNAL FLAG 
00514 a 43 0 00276 398 LIN49 8RM GET 
OCf!,Ii,-----cf,s-o--tyoo 7 1 --- ----399-CfN5-----,.llS--------SC--- CHECK FOR LABEL CHARAC1E.R 
005 1 6 0 73 0 0004 1 400 _ S KG Z _---'-'--- __ 
00~51l 0 61 0 00017- 401 Ll'fIN LERR N QF _/ 1ST CHAR = 0 
00520 0 43 0 01432 402 8RM SK8 
00521 2 00 0 00000 403 HLT CTT.X2 
00522 0 01 0 00524 404 8RU LIN9 
0052:f--O-6i-o-oo0T7-----46511Nl1-11IN----LERR----- SET L A 8 ELf I E L D ERR 6 R F LAG· 
OO~524 0 43 0 00267 406 L I N9 BRM SYM 4--
00525 a 35 a 00034 407 STA LBLI SAVE 

t 00~;26 1 65 0 00000 4C8 C8A 
~ 00~;27 0 16 0 00002 40) MRG XFLG SET EXTERNAL MODE 

00~3Q __ O 35 0 00035 410 STA LBLI+I 
OO~; 3 :t 0 -T6---6--00 63-4--------- -----4 fi----------- .. --I~fRG--------'L--B"'·L-l~------'-----------------------~-+ 
00532 a 72 0 00000 412 SKA DLYI 
00533 0 53 0 00117 413 SKN Ml 
00534 0 61 a 00017 414 MIN LERR 
00535 0 76 a 00270 415 LDA CHR 
00536 1 72 0 01451 416 SKE =### 

-6 b-~r j ~i---o(fl-00 0 ~----- ------4T7---· .. ·--ErFftJ- L I N 9 9 --
00540 0 43 0 00550 418 8RM LXL 
00541 0 01 0 00514 419 8RU LIN49 
OO~;4;~ 1 72 a 00060 420 L I N99 SKE BCHR 
00543 0 61 0 00017 421 MIN LERR 
00544 0 76 a 00041 422 LDA Z 

·-----·'·---Ob~;-4~)·----172-0000 17 -.-- ... - 423 ------·---·-SKE---L~ 
00546 0 35 0 00034 424 STA L8l1 

TOST FeR AT LEST 1 ALPHA8ETEC 
ALWAYS SKIP 
ALL NUMERIC 

ILLEGAL CHARACTER IN LABEL 

IES1 FOR LABEL ERROR 
DeNT ENTER LABEL 

z 
o 
• 

00547 0 01 0 00262 425 8RU LIN6 
00550 0 00 0 00000 426 [xL RLT 0 a 
00551 0 76 0 00055 427 LDA LL8L ~ 
0055? 0 75 a 00046 428 LDB LST ~ 

-.--",~-~ .. -.. " -....... -.-.- ------.. -----------,--~-----.---------------------"---'. 



• ___ ' __ ~~~~~~~~~~ ______ ~~ ________ ~~ ____ ~ ____________________________________________________ ~~L 

• 00553 0 43 0 00303 429 eRN SRCH ~ 
00554 0 51 0 00550 430 eRR LXL ~ 
00555 1 65 0 COOOO 4~1 CBA 

'. ''cjo 5'5·'6-016-"'-0--0'0002'-------'4'3 2-""-' '---'--MFH;-'·'--" 5f"F-L G-"----
00557 2 35 0 00001 433 STA 1,X2 
00560 0 51 a 00550 434 8RR LXl 
00561 0 43 0 00502 435 $EQU 8RM SCAN GET VALUE 
00562 0 35 0 00145 436 STA weRD 
00563 0 46 00014 437 XAB 
0'6'5 6£-·· .. {f-r 4 ('----6'01 2(f'--- -'-'--'·~f:rd ----.. --E: fFf--""-------M''2 --,-------,--. 
00565 1 76 0 00035 439 ADM L8l1+1 

,__ 00 ~_6 6 0 36 0 0 a 036 44 a S T 8 L 8 L 1 + 2 
00567 0 76 0 00055 441 ----~L~D~A----~L~L~8~L--------------------------------------------------~+ 

00570 0 75 a 00046 442 LD8 LST 
00571 0 43 a 00333 443 EQUl 8RM NSRT INSERT IN SYMBBL TABLE 

"66~i~---~'~3 0 65f~~---~-~~i-t~ij~--~KN------~------'----------~-----~--------.~--------,--,-
00573 0 01 0 00241 445 8RU LINE ~ 
00574 0 43 a 00000 446 BRM EDTV PRINT ~ t 00575 0 01 0 00241 447 -'~B~R~U----~L~I~N~E·---------------------------------------------------~~~ 

• ~ 00576 0 76 0 00352 449 $ePD LDA FeRCE~ z 
~ 00577 0 35 0 00001 449 STA eCTF S~T eCTAL FLAG 0 

00600" 0 43" a '6056"1-- --,----- -- 4-~'() ,- -- -, ·'-S-Rl1----·'-S-C'A'N'·--- "-------'-'--'GET VALUE -----"-------- -,-

00601 0 35 0 00145 451 STA weRD 
00602 0 35 0 00036 452 STA LBL1+2 

"----'0'060-3-076--0001 02-----·-:r53-------rn A B 18 -----
00604 1 76 0 00035 454 ADM' L8L1+1 
00605 0 76 0 00055 455 BPD1 LDA LLBL 
00606-·-0·-75---b----Oo·if4i-·---'-'--------'--4S'6"-----'--·--·'---ClfEf- .. --'-·--L-~fT---'-'------'------------------------------ .. ------- -'t-

00607 0 43 0 00571 457 BRM NSRT 
00610 0 14 0 01452 458 ETR =07777 Ir, 

--00611 1 72 0 014~3 459 SKE - =02·1~4~O-----------------------------------------------4~~;~ 

00612 0 01 0 00572 460 8RU EQU2 .~ 

--gg~ti-~-~~-~~~g~-------~:~~-------,-~~~-~-~~~~~~----'-------~-------------------- ~t-
00615 0 76 0 00036 463 LDA LBL1+2 P 
00616 2 35 0 00002 464 STA 2~X2 

'--006 i7--1JdTo-d 0572" - 4 65----'-8l~ U----EQU-:r-- I~ 
00620 0 46 30003 466 $FORM CLR g 
0_9._~~_.Q __ ~,~ ___ Q_J~,014~ _______ ~~~_.~~!1_~_ .. ___ ~_~,~_, _______ .~_~_P? .. _________ ,_, ____ .~_:~,B_R_E __ F_E1_R __ M ___ W_B._R_D _____ , ___________ '-"u, 

,-~ 



006 :2 2 a 43 0 006 00 4 6 6 B R M S C ~ N G t: T fI E L D LEN G 1 H ~ 

006:23 1 66 0 00000 469 C,~X c: 
00624 0 75 0 00146 470 LDB WRD2 
00625 0 ~6-5-6~-~---~---~}f------- --[n~-~-~~ ---~-----~-~~---~-~~~~~~~~~~~~~~-----t~ 
00626 2 6720 000 472 LCY O,X? INSERT NEU FIELD g 

___ Q9_6 :~~ 0 72 0 00117 473 S K AMI .. ~ 
006 3 a a 0 1 0 a a 6 40 47 4 B R U F R tv' ! M ct R E 1 t-1 A N 2 4 8 ITS UI 

00631 0 43 0 01432 475 8RM SKP 
00632 0 00 0 00066 476 HLT BO 
006 ·3 3 ----dOl -6--66 64 "f-------------- ----4-'-r-----------E3ffU---- -----FR f·f:r-------------------

00634 0 76 0 00150 478 LDA TERM 
______ 9_0_~~3_5 _1_ 7 2 0 0006 1 47 9 S K E C C f-I R 

00636 a 01 0 00640 480 8RU F~F1----
00637 0 01 0 00621 481 BRU FRM3 
J'Q6_~Q 0 61 0 00022 4E2 FRMI MIN TERR 
00641-----T--6-S--0--0000-0------------i83-FRr.r2------C-S'A----"----------- --------------------

00642 0 16 0 00066 484 MRG BO 
00643 0 35 0 00036 4es STA LBL1+2 

t 006·44 0 76 0 00107 486 LDA 823 
~ 00645 0 55 0 00102 487 ADD 918 

EI\jD OF FORM 

LtSSlHAN 24 BITS 
P~OCESS NEST FIELC 
SET TRUNCATION ERROR 

~ 00646 1 76 0 00035 4Ea ADM LBLl+1 
00647--~ i~--6-~6~~§---------~~-~------ -~(---- LL~C---------~~--~~~~~~~~~~~~~~~~~-~ 

00650 0 75 0 00047 490 LD8 LMT 
* 00651 0 43 0 00607 491 8RM NSRT 
----006 152 0 53 0 001:)3 492 -CS~Kfi"~~-----rp;;--'jAnS...-cS .. ---~----~----~--~~-~--~---t-+ 

INSERT FORM ITEM 

00653 0 01 0 00241 493 8RU LINE 

* 
SKIP IF PASS 1 
EUIT ERRORS 00654 0 43 0 00000 494 BRM EDf * a ----OO-61~--5---0--4-3O-(fO 440 495 F R M 4-----g"Fn1---~·.,.T----------:--~~----~----------I---I-

00656 0 01 0 00241 496 8RU LINE 
00657 0 53 0 00153 497 $PAGE SKN PASS :0 

---0 0 6 ~6 0 0 0 1 0 0024 1 4 9 8 a R U --'LT I1TN~t--------,D"r::t:1:>""1N~Tr--ct:--J"'Er-rCr"ll....--,I'"r'I---r'!fJrrA-r"~.,...::)~l-------I-4IIC'1-s+-

* 00661 0 43 0 00000 499 BRM HOME EJECT TO NEXT PAGE ~ 
* 00662 0 43 0 00655 500 8RM PRNT ~ 
---- ----t5cf663---(j--tfl 0 00241 5Cl -1fRV-----rCTI"DN1:'E-;-' ------------~---~---------+~~ 

o 00664 0 46 30003 502 $AORG CLR • 
00665 0 01 0 00667 503 8RU 
00666 0 76 0 00073 5C4 $eRG LDA 
00667 0 43 0 00673 505 eRG! 8RM 

____ Q_ Q_e?J a 0 3 5 0 0 a 1 4 2 5 0 6 S T A 

ORGl 
88 
Ilec 
LOC 

o 

Gi::T NEW L~C 



00671 0 43 0 00315 507 aRM DLBL DEFINE LABEL 
00672 0 01 0 00704 508 BRU BSS1 

------gg~-~--~ ~~ g gg~~~ -·-----;i~--_I--L~_C.--_-----~~-~------{oc f; 
* 00675 0 43 0 00000 511 BRM MAXL SET MAXIMUM LOC a 

00676 0 43 0 00622 512 BRM .~S_C~A=_N _________________ G~E_T __ I_N_C_R~E_M~E_N_T ____________________ ~N~~ 
00677 0 55 0 00156 513 ADD LeC1 ~ 

* 
00700 a 35 0 00156 514 STA L~r1 SAVE RESULT 

.. ___ ._01tZ-QJ ___ Q __ ~J 0 0067 3 ___ ,_.5J~ ________ ~_~B __ . _____ ~~.f ___________ _.E::__X___::I:__T~~--_______________ ---1--1-

00702 0 76 0 00142 516 $855 LDA loe OLD lOC 
00703 0 43 0 00673 517 BRM IL8C GET NEW loe 
00704 0 53 0 00153 518 BSS! SKN PASS TEST PASS 
00705 0 53 0 00117 519 SKN Ml DBNT PRINT IF 1ST PASS 

* 00706 0 43 0 00000 520 BRM EOTL PRINT LOCATIBN 
00707 0 76 0 00156 521 LDA LOCINEW LOCATION -.- ··-oo7To-·-o3s---6--oo14-i------··----s2-2------- -s-Tk- C-o-c-------------------------------------- ~-

00711 0 01 0 00241 523 BRU LINE ~ 

___ .~0;;_;O~7~1;_::2:;___;O::_;:::4~3;;__;:O:_::0;:_;:0:_;6-:::7:_:::;6;__----;::-5,,2_;=4-$-D-A-T-j-~_7'BuRilM---,S:::;_C~A~N ____ ------------------------------------t-.~t;j 
t 00713 0 53 0 001~3 525 SKN PASS ~ 
~ 00714 0 01 0 00722 526 BRU DATAl 2 

0-. 00715 0 35 0 00145 527 STA W'RO Cl 

* 

067"16'-- -. -'(j' '3'6'-0'-001'44--'-- --52 8-----------·518'------ W MO-=-O----·-

00717 0 76 0 00066 529 LOA 80 
___ . ____ 90720 0 35 0 00~46 530 __ S=~T;-..:A.----_;:::W~R:wD~2--------------------------~-I-
* 00721 0 43 0 00431 531 BRM EDIT 

00722 0 61 0 00142 532 D~TAl MIN L~C 
00723 0 76 0 00150 533 LDA TERM 

-- . 0-0·7"24-·------1-7·2000061-------5 34----·-· SKE---·--------CCHR----------·----

00725 0 01 0 00241 535 BRU LINE 
__ 00726 0 01 0 00712 536 8RU DATA .~ 

00727 0 76 0 001 23 5:3 7 $ D ED L D A ----M 4·-::::7-·-----·----.S..--;:C::--.A....-=-L"E..-------------------I· .. pr r-:*-
007 3 0 0 3 5 0 00 2 54 5 3 8 S T A seA LEt" 

: ---~~~~-g ~ g ggg~g ~~~ _~~~~_--{;~_-~--___ -_____ ~*~~-T~E~~~CO~~8~A~~~~E~P~~~:~C~N~I:~I_rO_;~o~w-~-.~~~~H-A~N~G-E---~~-
* 

00733 0 36 0 00145 541 ST8 WORD ? 
00734 0 35 0 00011 542 STA VALU 

--]07~5 053000i53 543 '--~K~ PASS --------------------------~~~ 
00736 0 01 0 00742 5d4 8RU DEC! ~ 

___ OO?_~? ____ Q_ ?_§_.Q._Q.QP~ __ . _______ ~~5 _____ . _~T~ _____ ~g ________________ ----------------~~-l_ 



L 

00740 0 35 0 00146 546 STA URD2 ~ 
00741 0 43 0 00721 547 BRM EDIT ~ * 
00742 0 61 0 00142 548 DEDI MIN L~C - ----- 6-o-fi~~S"----6 --S3---(fOO 153---- ---549-------5 K fr---p A S-5A------------------------------'"~~1 

00744 0 01 0 00752 550 8RU DED2 ~ 
007~~5~~O 00011 551 LDA VALU N 

--------007 £~6 0 35 0 001 4 ~ 552 5 T A .... W""7;B~-;R::;;-;D;:;----------------------------+;\11.;:;J 

00747 0 76 a 00066 553 LDA 80 
00750 0 35 0 00146 554 STA WRr2 

* - -6cfis-i-"-6---4 :f--o-(f(f7ii-- ------------555-- BRM ----"t .. nTT---------
00752 0 61 0 00142 556 DED2 MIN LBC 
00753 0 76 0 00150 557 LDA TERM 

---- ---- 007 ~54 1 7 2 a 0 a 0 6 1 5 :: 8 S K E C C ~ R 

00755 0 01 0 00241 559 BRU LI~E 
00756 a 01 0 00727 560 8PU DED 
-~67~~--" - ----- .. ----------~--~T~i~~~--~~-~-~----~-----~--~--~--------------------~ 
00757 0 75 0 00115 562 LD8 SPAC ~ 
00760 0 01 0 00762 563 BRU $+' ~ ----t--- 007 eT 564 $ T EXT RES ----.;O.------------------------------I~~ 

~ 00761 0 75 0 00060 ~65 LDB BCHR ~ 
~ 00762 0 36 0 00033 566 ST8 BelF 0 

* 
067 ~,3-- 0 76 6" {f053-S------ -----5--6-1----- -----.- L D A ----- ·_-c-HR-----------------.----------------- -

00764 1 72 0 01454 568 SKE =·c-
00765 a 010 00772 .569 BRU TEXT7 

.- ----6076"6---0'76 0 0011.1 570 LnA P1.1 
00767 0 35 0 00150 571 STA TERM 
00770 0 76 0 01455 572 LDA =55 

-- - --. -0 Q-'-i f---- (j"--of --0--01 002 573-- -- 8 R U !EX""r ........ 6.------

* 00772 0 43 0 00000 574 TEXT7 8RM DECW 
00773 0 54 0 00107 575 TEXT! 5UB B23 g 

--·---007~74-(J"T5 0 00101 576 LDB -g-i-7,-----------.;.------------------~~i 
00775 0 36 0 00150 577 ST8 TERM e 
00776 0 73 0 01455 578 SKG =55 ~ 

---cfiY7n --001001002 579 --------slW----~,l::"" t.~}(T or--------------------------I~~ 

01000 0 76 0 01455 580 LDA =55 ~ 
01001 0 61 0 00022 581 MIN TERR 

-~01002 0 3-5 ci 00031 se2 TExT6 STA -CNTS"---------------------------..a...;g:::J. 
01003 0 43 0 0051.1 5P3 8RM GET ~ 

_____ g.~Qg~._U_5~_0 00031 se4 TEXT2 SKN CNT8 ~ 
* 



* 

* 

* 

01005 0 53 0 00117 585SKN HI ALWAY~ SKIP t» 
01006 0 01 0 00241 5e6 8RU LINE D~NE ~ 
01007 0 76 0 00033 5e7 LDA SCIF ~ 

-"'--'0'1010'--1-74 0 0 1 4 5 6 5 e-8------}fOt-.. --=--0-'1-0'-1--::0~1-0:-1---------------------------f~ cr 

01011 0 6700 027 589 LSH 23a 
01012 0 35 0 00145 590 STA WORD SET WORD TO BLANKS ~ 
01013 0 71 0 01457 591 LDX =00200000-~,XO -

/01014 0 76 0 00763 592 TEXT3 LOA CHR 
01015 1 72 0 00060 593 SKE BCHR 

. "--"-010-16---0-010 01020 594------ BRU 
01017 0 76 0 00033 595 LDA 
01020 1 72 0 00150 596 SKE 
01021 0 01 0 01025 597 BRU 
01022 1 71 0 00000 598 CNA 

$+2 
BCIF 
TERM 
TEXT8 

01023 0 35 0 00031 599 STA CNTS -- "'--'cn: 024--o-010'(}I 0 3 6---6 0-6------------ B R U T EXT 4-;r-------------------~-----------l1--f 
01025 0 54 0 00033 601 TEXT8 SUB SCIF 
01026 0 75 0 00041 602 LDB Z 

tXtCUIE SHIFI 
ADD CHARACTER TO wftRD 

t 01027 2 23 0 01051 603 EXU IEXI5,X2 
~ 0.1 030 1 76 0 00145 604 ADM W" R D 

01031 0 37 0 00025 605 STX CNTR.XO 
-. 0"1 cij 2 --1f- .f3-·-O·--6To (f3-----60b----'·----BlfR -'--GET _.-_. __ .-

01033 0 71 0 00025 607 LDX CNTR.XO 
01034 1 73 0 00031 6C8 SKR CNTS --01035 0 41 0 01014 609 8RX TEXT3,XQ 
01036 0 76 0 00066 610 TEXT4 LDA BO 
01037 0 35 0 00146 611 STA WRr2 

- .. -. O-r0"4'0 a 53 o. oell 53 61 2 S K N PASS ------------------------------------~~ 

01041 0 53 0 00117 613 SKN Ml YES 
01042 0 43 0 00751 614 BRM EDIT EDIT ALPHA-NUMERIC wORD ~ 

-.~~~~--~C7~~~~-------,~~------UYr._--~~~--------------~~~~~----------~----------~~M 01043 U 61 0 00142 615 MIN L~C L+l TO L ~ 

01044 0 01 0 01004 616 BRU TEXT2 I~ 
01045 0 6700 022 617 LSH 18 ~ 

-------'--016"46--'-0-6700 014 618 ----rL-"FS;-;-H--·----;-;12...----------------------------------I· ...... ~ 

01047 a 6700 006 619 LSH 6 f 
01050 0 20 0 00000 620 N6P 0 c 
01051 621 TExT5 RES 0 li;i 
01051 0 76 0 00041 622 ENDPS LDA Z ~ 
01052 0 35 0 00153 623 STA PASS F~RCE END OF PASS 1 .~ -.. -.-.-:.----~-~-.;;..~---------------------------------------------=--_______ LJ 



0105:3 624 $END RES 0 
01053 0 53 0 00153 625 ENDIA SKN PASS 
01054 0 01 0 01056 626 BRU ENDI END PASS 1 

---0 i () 55' '--b-Oi-O(fl1 7 3 6 2-t-------g-RU-----t"NlJ ~ 
01056 628 END1 RES 0 

* 01056 0 43 0 00000 629 BRM ENDSI 
01057 0 76 ~ 00117 630 LDA Mt 
01060 0 35 0 00153 631 STA PASS CHANGE PASS 

.. O.1.Q 6 ;L ___ Q __ .?_~ .. _ 0 0 0 1 4 2 6 3 .2 L D ALe e 
o 1062 0 35 0 0 a 1 57 63--3-'-'--' -----st A-----L 0 C p- SET LITERALORIGII\ 
01063 0 35 0 00000 634 STA LADD SET 1ST LITERAL ArDRESS 

* 01064 0 71 0 00000 635 LDX ERRC.XO 
01065 0 76 0 00041 636 LDA Z 
01066 2 35 0 00024 637 END3 STA VERR,X2 CLEAR ERR~R FLAGS 
o JJ) ~7 U _~ J ____ Q_JJ 1 0 6 6 6 :3 8 B R X E N f13 , X 0 
01 () 7 0 0 35 a 00 02·4--------·------K39--·-----------S-T-A-------- ----'i"EFfR;-------·------------------------~~ 

* al07l 0 35 a 00000 640 STA Dwe t: 
01072 0 76 a 00106 641 LDA DEFT ~ t 01 () 7 ~~ 0 35 0 001 ~ 2 64 ? S T A --l'S:"'iT'\;Y;-;::P;----------------------------I-.;:.;.~ 

t-..) 01074 0 76 0 00107 643 LDA 823 Z 
'0 0107~, 035000151 644 STA CTYP C) 

01076-- o-ii-6-ri6f~~--------~~--------~bj--~--f~;iTI~-----~-~·--------------~--~.-~-. 

01077 1 67 a 00000 646 END14 CXA 
01100 0 55 0 00116 647 ADD P3 -----'oTT-61 0 73 a 001:>4 640 --_.- SKG----HIGt-r--------------------------+--+ 

01102 0 53 0 00117 649 SKN Ht 
01103 0 01 a 01120 6~O BRU END13 
0110 4-----(----66-0-000 oO----.. -----·-·6-S--r----· .. ···-·-CAX----·-----·---·--------------------------~-J. 
01105 2 76 0 00001 652 LDA 1,X2 
01106 0 72 a 00107 653 SKA EXTM 0 

-----0(107 0 53 0 00117 65-4 -SKN t1tl---------------------------k' .. »l 
01110 0 01 0 01077 655 BRU END14 E 
01111 0 14 0 00120 656 ETR M2 ~ 
'bTI1~- -~~~-~-~ij~-----~~~---~~l~---l;¥~--------~-~------------~-~----2 

01113 0 37 0 00145 658 STX W~RD,XO ? 
01114 0 37 0 00025 659 STX CNTR,XO 

* -----.. 01115,--0 43() 00000 6 EO -aRM B·U~---------------------------f,..;~~ 
01116 0 710 00025 661 LUX eNTR,XO ~ 
01117 0 01 0 01077 662 8RU END14 ~ ----- .-.... --.. ---. ------------- --------------.--~------------------------I-~~. 



----olf20 0- 760 00041 6tJ---rNTIIJ LDA l ~ 

01121 0 35 0 00005 664 STA LTRI ~ 
01122 0 76 0 00106 6f5 LDA 82? o 11i~f -- ()----~r5---O-- o-oTs 1 ----------666 -------------- S,-A- -----cTYP------- -; 
01124 0 76 0 00112 667 LDA TP~ ~ 
01125 0 55 0 00114 668 ADD TPM+2 ~ 

-----Cfrl-2-6----0-5500oT 16 6 f 9 ADD T P M +-;'4-------------------------+t-;,Jv 

01127 0 35 0 00134 670 STA TPL BRIGIN eF LIETERL TA8LE 
;01130 0 710 00056 671 LDX FRST.XO 

01i31 --~--~--~~ri56j--~---~7~----- ---~X~--~-3;y~~-------------------~··~~---~-~---~~ 

01132 0 37 0 00025 673 ENDP2 STX CNTR.XO 
01133 2 76 0 00001 674 LDA 1.X2 
01134 0 75 0 01452 67~ LDa =07777 
01135 0 70 0 01460 676 SKM =02040 
01136 0 01 0 01146 677 BRu ENDPl 
bilj, -~-76-~~TI~~------~~------~-~~----~~---------~---~---------------~-
01140 0 6620 020 679 RCY 16 
01141 0 16 0 00005 680 MRG LTP1 

----tOll 42 0 6720 020 6? 1 ----·L~ CY ---'1 6-;r------------------------
w 01143 2 35 0 00002 682 STA 2,X2 
o 01144 0 61 U 00005 683 MIN LTP! 

* 01145 0 4j-6 -61 1 1~------------ -~~4---- -------~~~-------~Ol~---~--------------------------~---~--~ 

01146 0 71 0 00025 685 ENDP1 LDX CNTR.XO 
01147 2 77 0 00003 '686 EAX 3,X2 

- -"---oT150 1 67 a OOUOO 68-7 CXA ---------------------------------'---l 
01151 1 72 0 00134 6es SKE TPL 
01152 a 01 a 01132 6e9 8RU ENCP2 
-o-fi 53--- -ij---,-6-o-if66-.fI-----·----erg-(f ----.------- L D A----· ---or -.-----
01154 0 35 0 00151 691 STA CTYP 
01155 0 76 0 00120 692 LDA TPS ~ 

-... -- 01 1S 6 0 35 0 0012 6 693---~r A T P R---------'"1!e"""'K"-TI-;:::;-G"T"I~ Nfi""tt F,..---,R~E.,F...,.E.,.R~E"""E:N ..... I C~E...--..pT..,..A-po:8.,.... L.....--E-------J..jc-t-In-I 

01157 0 35 0 00127 6q4 STA TPR+l ~ 
01160 0 76 0 00111 695 LDA COl ~ 
g-!--~-~~. --"-g ; ~ g -gg-!-;r---·-·-----·-~-~ ~---------'fi-; i :: :; ~ 

01163 0 35 0 00135 698 STA TPt..+l 0 

01164 0 76 0 00117 699lDA Ml ~ 
01165 a 35 0 00137 700 STA TPL+3 g 
9D.~ __ ~2~_0 __ ~~32 701 LDA DLYl _________________________ ~~~ * 



01167 
* Olli'O 

011i'1 
---- --- .. - ----
01172 
011 ?3 
01174 

* 01175 
01176 
01177 
oI-ioa 

* 01201 
012(12 

. 

01203 
012Cl4 

a 71 0 01461 702 LDX =Q0200000-Q,XO 
2 35 0 OOOuO 7C3 Ef'!D8 ST~ CRUF.X2 CLEAR PRINT LINE 
0 41 0 01170 704 BRX END8.XO 

~-() '''01 --.00023-4-----.. --76-5-~-------··---Bl~Tj .. ---- .. ----BG~14-·--· .. --·------· 

0 76 0 00107 706 END2 LDA 823 
0 35 0 00004 707 STA EFLG 
0 76 0 01014 7C8 LDA CHR 
1 72 U 00060 70Y SKE 8C...,R 
o 53 0 00117 710 SKN M1 ALWAYS SKIP 

-0-01-0---6f2-CO--'-- -. ----·:7"1 1 BRU---------END4 Ntt·TRANSFER 
0 43 0 00712 712 8RM SC,AN GET TRANSFER ADDRESS 
0 35 0 00145 713 STA WtjRD 
0 76 0 00066 714 LDA 80 
0 35 a 00146 715 STA WRr2 
o 43 0 00574 716 8Rf"1 ElJTV EuTT * _QJ_~(~~L 

01206 
01207 

-'1--73 · .... 0· .. · .. 00004 ------ ----.---""'"iT7---' ---5' K"R' ---~- ----EFCG .. ---.. --·-------sETI RAN SF E R FLAG 

* 01210 
~-t 01211 
w 01212 

01213 - ._, .. _. __ . 

01214 
01215 
01216 

.. 01217' 
012~~O 

0122~1 

0 01 0 
0 43 0 
0 71 0 
0 76 0 
o 35 0 

~ _'h" ___ " ___ ~ _ 

o 35 U 
1 72 0 
0 01 0 
0 43 0 
0 76 0 
a 35 a 

01211 718 BRU END5 
00652 719 END4 8RM PRNT 
0013.d 720 END5 LDX TPl.XO 
00157 7?1 LDA Lr1CP 
00142 722 STA LOC .- .. _.-._._- -- ·-7-23 .. ---·-·----· .. -S'f"A' ----- ·TTRI·----·------·-· 00005 
00000 724 END6 SKE LA.DD 
01275 -725 BRU PLTR 
00675 726 BRM MAxL 
00107 727 LDA REFT 
00152 728 STA STYP 

'01-222 --0--76---0""6 (fro 7 ---... -----·729----... ·- .. ---L"Ir~r---823·-
o 122~ 3 
01224 
0122~5 

0122~6 
0122~7 

Oi230 
01231 
01232 
01233 
01234 
_01.2~~ 

0 35 0 00151 
0 71 0 00050 
2 76 0 OOOGO 
o 55 0 00116 
a 35 0 00005 

---2"----s'"s-Q(f6b 02 

2 55 0 00004 
0 35 0 00006 
0 76 0 00006 
0 73 0 00005 
0 01 0 01256 

730 STA CTYP 
731 LDX LRT.XO 
732 LDA O.X2 
733 ADD P3 
734 STA LTRI 
735 ADD 2.X2 
736 ADD 4.X2 
737 STA LTR2 
738 END12 LDA LTR2 
739 SKG LTRI 
740 BRU END15 

PRINT 
LIT TABLE Ot-(IGIN 

0 Ttj SEQUENCE 

LITERAL T6 BUT PUT 
MAXIMUM LOCAtiON 

1ST WORD OF REF TABLE 

END OF REFTA8LE 

Nt; MeRE REFS 

'a. 

~ 
~ 
_ .... 
..0 

~ 
N 
'Vl 

~ 
~ a 

~ 
p;-
t-' 

~ 
~ . 
0 -~ 
~ 



01236 0 76 0 00005 741 LDA LTRI 
01237 0 35 0 00145 742 STA WORD 
01240 a 76 1 OOOO~ 743 LDA *LTRI * -----0 i2-,fl---o-~r50-0-0 0 00---------74 4------------- --s-r-A -- E R E-Fr-
01242 0 61 0 00005 745 MI~ LTRI 

_________ 0 124 3 0 76 1 00005 746 L DA *L TR 1 
01244 0 14 0 00111 747 ETR COl 
01245 0 16 0 01462 748 MRG =# # 

01246 0 35 0 00000 749 STA EREF2 -- ----- -6 T 24-7---0 -6T-cfob-o 0 5-·--·-----:r~o--- ------------M-rN-' -------UP f-~-------

01250 0 76 1 00005 751 LDA *LTRl 
01251 0 61 0 00005 752 MIN LTRI 
01252 0 35 0 00142 753 STA Lee 
01253 U 43 0 00706 7~4 BRM EDTL 

* 01254 0 43 0 01145 755 SRM OUTP eJTPUT REF 
-- 0 i 25-5---Q"oT--001233----------------i56----· -.- -- -._- ·-EfRU-------ENDT-2-----~---

01256 0 76 0 DOlle 757 ENDI5 LDA P3 ~ 
01257 0 35 0 00151 7~8 STA CTYP END CARD TYPE ~ iF 01260 1 73 a 00004 759---·---~S~K~R-----~E~FL~G------------------------------------------------~~~~ 

w 01261 0 01 0 01257 7eO 8RU t:ND7 N~ TRANSFER Z 
"-l 01262 0 76 0 00011 761 LDA VALU C) 

\)1263 --0 35-b --0014-5-------- ----~r62------------- -S-T-A----------W-8"R 0-------------- ADDRESs 
01264 0 76 0 00010 763 LDA MODE 
01265 0 35 0 00144 764 STA WMftD 

---~~77--~~~~7~~--------~,~-------~nrr----~~~--------------~~~T-~~~~~~--------------~ 01266 0 43 0 01254 7F,5 BRM oorp ~urpu, I~AN~rt~ ~A~D * 
01267 0 76 0 00105 7e6 END7 LDA 821 
01270 0 35 0 00151 7f7 STA CTYP 

·0-1 "2"7T--0-43--06-[26-"6---------------i"6-a--------------EnrFf------ tt U lP,.---- CLEAR CARDS --

01272 769 END11 RES 0 
01272 0 43 0 00661 770 BRM HOME 

* ----0-1273 0 43 U 00000 771 ~----wE7I5:~,..F-----------------------------~~ 

01274 a 01 0 00127 772 BRU BG~ 
01275 1 67 0 00000 773 PLTR CXA 
~[~'6--b-5~~~brI~--~-----~~-------·~TI-----~~---~-~-~----~~c~O~R~R~E~N~I~S~E~Q~U~E~N~C~E--~·--~---~~ 

* f! -;;. 
P' 
t-' 

~ 
Z 

01277 1 66 0 00000 775 CAX 0 
• 

01300 2 76 0 00002 776 LDA 2.X2 
-----Ol-j cn,--r- 72 0 00005 il7l5TT2--S-KT.-- ---r-[ -r P'l""R -:-1 -------------------------------~ 

01302 0 01 0 01320 778 8RU PLT1 
01303 2 76 0 00000 779 LDA 0~X2 

0 ..... 
N 
0 

~ 
euT eF SEQUENCE 

- --- _._. ----- -------------------------------------- ------------- ---------------------------------



L 

6 1 ~; 0 4 0 35 a 00 1 45 7 80S TAW e R D V .A. L UE ~ 
01305 2 76 a 00001 781 LDA 1.X2 ~ 
01306 0 35 0 00144 7e2 STA WMeD MoDE ~ o 1 ~; 0 i'--.. -.07-6---6--00066-.-.------.-'-aj ·[t)A-·----BO-~'-----------·--------------------I-I~WI 

01310 0 35 0 00146 7e4 STA wRD2 a 
___ ._ .... __ g_l~;_ll_ 0 37 0 00006 7e5 STX L TR2, XO N 

* 01312 0 43 0 01042 786 8RM EDIT ~ 
01313 U 71 0 OOOJ6 7e7 LDX LTR2.XO RESTORE 
01314 0 61 0 00005 788 MIN LTRI 
01~f~-~-'6--~-~5~·-----·~~~~------[~~---~~TPt·~~~~---.~--~----~----~----~--~-~~-

INCREMENT SEQUENCE 

01316 0 bl 0 00142 790 MIN LOC 
01317 0 01 0 01215 791 8RU END6 
0132C 0 54 0 C0157 792 PLTI SUB LOCP 
01321 0 35 0 0002~ 793 STA CNTR 
01322 0 55 0 00025 794 ADD CNTR 
01323-' '''-6 '55 '-0 --Oe)"02"S----· .. ·'-----795-·----kfj-D - -.-- -C1~.ril~' ---------- 3 • SEQUENCE 
01324 0 55 a 00116 796 ADD P3 ~ 
01325 0 55 0 00134 797 ADD TPL ~ 

t 01326 a 35 LJ 00007 798 STA L IR3 CcrRRECT Pt:tSITlt:tN ~ 
(,.) 01327 2 76 0 00000 799 LD,A 0.X2 2 
(,.) 01330 1 77 1 00007 800 XMA *LTR3 ExCHANGE LITERALS C 

01331 "-i 35' 0 oo~bb -·----~b[---------~~-------~;x~ .------------~.~~~~~~~-~~~~~~-~-~-~---.-

01332 0 61 0 00007 802 MIN LTR3 
01333 2 76 0 00001 803 LDA 1.X2 

'------(frj-34 1 1'7 1 00007 804' XM'A *L---rP3.--------~-------------------I---f 

01335 2 35 0 00001 805 STA I.X2 
01336 a 61 0 00007 8C6 MIN LTR3 
01337' '''-'2 ---76 ·--o---6b-cfcf2-----·-----"8-c7--------· ----... - LrrA-----2-:;->(";2-·--'----
01340 1 77 1 00007 808 XMA *LTR3 

·---g}~~-}-3-if-g ,g¥-§ ~ ~ ~ i; ,~~~ ~c ~ ~.-.---------------~----------,~..auc: 
01343 0 76 0 00113 811 FREF LDA P24 e 
01344 0 35 a 00026 812 STA CNTI Nj. eF BITS LEFT ~ 
bi~45---o ·7~-b-~dl~-·'----~--~~---~---~-------~-------~---------~-----------~---.~ 

01346 0 35 0 00030 814 STA CNT3 SET FIELD C~UNT ~ 
01347 0 76 0 00145 815 LDA WBRD 

--0-1-3'50' ---o-:fs-6---6cff47 e, 1 6 s-n·----\JRlJC----------,s~A.,VrnE.~F::"'"1tf~R"'nMcr--!F~tfa-rR-r---lE~Drrl~1 ----------I-~~ 
01351 0 35 0 00146 817 STA WRD2 ~ 
01 3 152 . __ .q.J_~ __ q_..9_Q Q.~_~_. _____ .~!.9 __ . __ . __ . ___ .. ~.JJ.~ ______ ~ ______ . ____ . _____________ ) ___ ~_~ ______ +~.-I 



01353 -6-0"50 00145 A19 
01354 ~ 75 0 00066 820 LDB 80 
01355 0 43 0 00000 P21 FR4 8RM FLDC CdUNT 81TS IN FIELD 
01356---· 0·-0 r.-"d.-.-Ofi.rf5---.---------.~-22---------·-BRu --·--F"R-S---·--------------fftrfmRE F I ELOS 

01357 0 61 0 00030 823 MIN CNT3 
01360 0 35 0 00027 824 STA CNT2 FIELD SIZE 

*. ·---··---6-C361-1-,.·2 0 00000 825 .---sKE. AS A IJ 

* 

01362 0 01 0 01370 826 BRU FR2 ~aT ADDRESS SIZE 
/01363 1 72 0 00026 827 SKE CNT1 BITS LEFT 
01 364 0 --61 -O· 0 i"~fio ---.-- .. ---- 828----·--·-- ----. . 's Rlr-----··F"ff2-·- -------------·--N~TArr·~D R:=-'IE""Sor-..S"---"'F:--:-I ITlJ----··------

01365 0 43 0 00401 829 8~M SCNL 
01366 0 36 0 00144 830 ST8 WM~D ---6-1-3 6 1--0--'u 1 0 013 7 ~ 831 8 R U F R 3 ---------------------------+--1 
01370 0 43 0 01201 832 FR2 BRM SCAN GET N~N-ADDRESS FIELD 
01371 a 43 0 01432 ' 833 8RM SKI? 
013"72 o·-·'ob -·0 -ooItfg------------e:f.r·- ------··---HLT--····-··--·-----RTI-M--------·- .. ------------------

01373 U 61 0 00021 835 MIN RERR SET R FLAG 
01374 0 75 0 00041 836 FR3 LD8 Z 

t 0137:) O~O 00027 837 
~ 01376 2 6600 000 838 RSH 0~X2 

01377 1 72 0 00041 839 SKE Z 
LEFT ADJUST IN 8 

01400 0 01 0 0 f-~f2·~3" -'-'--8 -4cf·---·--·--SRO· -- -- - '-F'·R'6------ ---._-_. ----.-

01401 0760 00041 -8~1 FR1 LDA Z 
01402 0 71 0 00026 842 LDX CNT1.XO 

·---·0140-3-2- 6700 000 843 LSl1-·--:::-0-~=-2--------------------------1---4 

01404 a 15 0 00145 844 MRG WeRD I I~ S E RTF I E L DIN W 6 R D 
01405 0 35 0 00145 845 STA WeRD 
01" 4 06--· 0 --·16 0-- 00 02 '6----------- a-if6-------------·-Cb A----------Cr-rrr--

01407 0 54 0 00027 847 SU8 CNT2 DECREMENT BITS LEFT 
01410 0 35 0 00026 840 STA CNTI 

--·-61·41-1-G76ocfo 150 849 -rnA--·-.......,.~r-------------------------~ 

01412 1 72 0 00061 8~O S~E CCHR 
01413 0 01 0 01415 851 BRU FR~ 
61"4--1 4- - -b -·01-- ij-·-cfr 355·---·------e5-:r-----·-------gRU---r~------------
01415 0 76 0 00147 853 FR5 LDA WRDl 
01416 0 35 0 00146 854 STA WRD2 

--aT 4 r7----[)/6---o--b'"()'Q6~ 8 ~ ~ ----cn A 80 .--._--
01420 0 53 0 00030 856 SKN CNT) 
01421 0 35 0 00146 857 STA WRD2 

TEST FeR COMMA 
Er-JD BF REFERENCE 
PROCESS NExt FIE[c 

SET FORM FOR PRINfING 

T~e MANy FIELDS T6 EDIT 



01422 a 01 0 00425 858 BRU 
01423 1 72 0 00117 859 FR6 SKE 
01424 0 61 0 00022 860 MIN 

--··-----·iir.f:25 --0 -43 0 0 1 432 --86["----· B R M 

01426 0 00 0 00066 862 HLT 
01427 a 53 0 00117 863 SKN 
01430 a 61 0 00022 864 MI~ 
01431 0 01 0 01401 8~5 8RU 

J 01432 0 00 a 00000 866 $SKB HLT 
. -···-·-· .. ···-Ci!-.{3'"3"-·-[7-f-ooT432-··------86)-----·--·· x M A 

01434 0-55 a 01444 868 ADD 
01435 1 77 a 01i32 8~9 XMA 
01436 0 46 00014 870 \XA8 
01437 0 72 1 01432 A71 SKA 
01440 U 01 a 01442 872 ~RU 

---------6."1-4"40.1-0-"610--0"i-432---' --8 7 3 MIN 

L I ~18 
MI 
TERR 

SK8 
80 
HI 
TERR 
FRI 

S k e' -- -----.. --
IND1 
SKB, 

*SKB 
$+? 
SKEf'------~-

01442 a 46 00014 874 XAB ~ 
01443 0 51 0 01432 875 eRR SKB ~ 

t 01444 0 00 1 00001 876 INDI HLT *1 .. ~ 
w 877 $Ml.LINE.90.P14,BCIF,SPAC,TEXT1,M23 2 
~ 878 $IERR,INR1.DLBL,FRM4,XFLG,~PDl C. 

... _._._-- ------~------·---~~~~,C3 .~~---~~~- ~.~~~~~~~~~~~~~~~~~~~~~ 

880 END' 
01445 00177750 

-----614-46 07700000--------------~~--~--~--------~--~--------~~--------~----------------~~----~ 

01447 00040000 
01450 00077777 

-- ---6T.f51-·---·"o1YtY6 00 7-3-----------·----------
01452 00007777 
01453 00002140 
01454 00000036 
01455 00000067 
01456 01010101 
01457 00177774 
01460 00002040 
01461 00177770 

--~0~1462 00006060 
00056 
00057 

HT 
MTE 

19 

-~ 

• 
c 



00221 SCNX 
00223 SCIX 
00225 LOP 

--0-02-2-7----- - ------------------LTfi1---------------------------

00235 MLBC 
00236 ALN 
00730 SCALE 
00256 EDCT 

.. 
~ 
~ 

-------------------------~ 
a 
.~ 

00257 READ ·-Cf(}307----- --F·CO-----·--·----···--------_·-------·-------------·-----------1--1 
00524 SYM 
01175 CHR 
01032 GET 
00300 SMl 
00301 LSYM - -00-553------------------ ---S-R C-H----------- --------------------------

00304 pep I 
00651 NSRT 

t 00343 PBPR 
~ 00576 FORCtO 

01365 SCNL 003-56 ._- - ---- - -. ---- --. --------------·-------N,A-S----------------- -.-... ------- .. -----------~-----------------------~ .... 

00361 ADDR 
__ .0045 1 E e D 

00372 EOM 
00405 INDS 
01370 SCAN "0-0"41"5 -.. _--._---.---- -·--.. ·----x M·S~ .. ----·------·--·-·---·----·-·-----------------------._----_.-1---4 

00423 INST 
01312 EDIT 
01210 PRNT 
00460 SKSEeD 
00462 EODI 

· .. ·00 52 -i-----'-- C T T 
01166 DLYl 

ri-

~ 
~ 

--.----------.-------.-.-------------______ ....a.......J 

~ 
• 

012fr5 EDTV 0 

00654 EDE; 

__ Z~~__________ _ __ ~_~_~_r _________________________________ ~~~ 



01~)5:3 

00731 
00732 
007 7;~ 
OlOS6 
0106,1 
01Ct7Jl 
0127Jl 
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IDENTIFICATION: 

AUTHOR: 

ACCEPTED: 

COMPUTER 
CONFIGURATION: 

PURPOSE: 

PROGRAMMED 
OPERATORS: 

STORAGE: 

TIMING: 

USE: 

SDS PROGRAM LIBRARY 
PROGRAM DESCRIPTION 

900 Series SYMBOL Part II 

SDS 

January 15, 1965 

Catalog No. 012009 

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

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

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

02103 locations including constants 

N/A 

SYMBOL consists of three parts (separately assembled 
programs) plus a mnemonic table plus I/O subroutines. 

Part II 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 evaluate s ope rand field expres sions. 

Subroutines: 

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

CNVRT GNF SCI 
DECW MAXL SCNL 
DPA MOVE SCNM 
DPMT NSRT SCNR 
DPN!v1 OCTW SRCH 
DPSS SC.A.N SSIGN 
DPW SCC SYM 

5-1 
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USE: (Cont) SCNL 

SCNM 

SCNR 

SCAN 

Scan literal 

BRM SCNL 

Catalog No. 012009 

with same conditions as 
SCAN 

return with same conditions as SCAN 

Scans address field. 
reference as result. 
and GET subroutines. 

Insert literal 

BRM SCNM 

Will accept lite ral or 
Uses SCAN, SCNM, SCNR 

with literal in A, B 

return with addres s of literal in A if pas s 
two 

If pass two and literal is not in table, the literal 
will be inserted. Uses SRCH subroutine and 
us e s MOVE if lite ral has to be ins e rted. 

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 (CHR 1 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 
expres sion in A and in VALU and mode of 
expression in B and in MODE. 
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USE: (Cont) 

Catalog No. 012009 

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 subroutine s: 

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, CHRl will be nonzero. 

SCI Evaluates an item 

SCC 

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 
SRCH 
SCAN 

if the itenl is octal or decimal 
if the item is symbolic 
if the iteITl is subexpression 

Evaluates a connector 

BRM SCC with first character of 
connector in X2 

return with code for connector in A (MODE 
is ITlerged to A) 
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USE: (Cont) 

SYM 

SRCH 

Catalog No. 012009 

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

The following code is used for connectors: 

Operations 

10 ++ 

11 

22 ... 1 ...... 1 .. 
... 1" ........ 

33 + 

34 -

45 ~:~ 

46 I 

47 II 

50 ~:~+ 

51 ~:~ I 

Collects a symbol 

BRM SYM 

Te rminator s 

006 

01 

02 

with first character of 
symbol in CHR 

return with first word of symbol in SMl and 
A, second word of symbol in SM2 and B 

Upon exit from SYM, the character following the 
symbol is in CHR. Sym uses the TCHR 
subroutine s. 

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 
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USE: (Cont) 

NSRT 

Catalog No. 012009 

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

Insert label subroutine 

NSR T is used to insert an ite:m in the :mne:monic 
table (for FORM and OPD labels), the sy:mbol 
table, the reference table, or the literal table. 
First the ite:m is searched for and one of the 
following is done: 

1. If pa s s 1 and the ite:m was not found, the 
ite:m is inserted by using the MOVE 
subroutine. 

2. If pass 1 and the ite:m was found and is not 
identical to the i te:m to be inse rted, the 
duplicate flag is set and the new ite:m is 
discarded. 

3. If pass 2 and the ite:m was not found, there 
was a progra:m or :machine error. 

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

NSRT is entered with the location of the ite:m 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 \vith A and B as specified 

return 
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USE: (Cont) MOVE 

Catalog No. 012009 

Move item into table subroutine 

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

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

+1 

+2 

+3 

+4 

+5 

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

m Initial increment for binary 
search. 

M Mask for masking second 
word when searching. 

n If the re are k entrie s in the 
table, n = 3k - m. 

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

If the re are k entrie s in the table: 

F = B+n+3 

There is a packet for each table, specifically: 

TPM 

TPS 

TPR 

TPL 

5-6 

Mnemonic command table packet 
(up from 55) 

Symbol table packed (down from 
end of menlO ry) 

Reference table packet (down 
fronl end of synlbol table) 

Literal table packet (up from end 
of mnenlonic command table) 
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USE: (Cont) 

CNVRT 

SSIGN 

DPMT 

Catalog No. 012009 

All iteITls are three words. MOVE is entered 
with the location of the iteITl to be inserted in 
LKI, the location of the packet for the table in 
which to insert in LKT and the location of the 
iteITl which is to precede the iteITl being inse~ted 
in X. MOVE will ITlove part of the table up or 
down (depending on T), insert the iteITl, and 
ITlodify the packet as required. 

Calling sequence is: 

BRM MOVE 

return 

Convert 4 characters 

BRM CNVRT 

with X as specified 

with 4 six bit characte rs 
in A 

return with binary integer in A 

The conversion will be froITl deciITlal if X2 
contains 0, and froITl octal if X2 contains 3. 

Set sign 

BRM 

return 

SSIGN with possible sign character 
in CHR 

If CHR contains a ITlinus 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 

con ta ins " +" 0 r "-". 

Double pre cision Hlultipl y by ten 

BRM DPMT wi th Hlultiplicand in A, B 

return with product in A, B 
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USE: (Cont) DPA 

DPNM 

DPW 

DPSS 

Double precision add 

BRM DPA 

Catalog No. 012009 

with addend in A, Band 
original in WRD 1, WRD2 

return with SUITl in A, B 

Double precision norITlalized ITlultiply 

BRM DPNM with ITlultiplicand in WRD 1, 
WRD2 and ITlultiplier in 
MULTI, MULT2 

return with product in A, Band WRD 1, 
WRD2 

Operands ITlust be norITlalized and result will be 
norITlalized. DPNM uses the DPA subroutine. 

Double precision word 

BRM DPW with first characte r of 
constant in CHR 

return with result in A, B and in WRD 1, 
WRD2 

This subroutine cOITlputes a fixed or floating 
constant. The contents of SCALE deterITline the 
iITlplied binary scaling (in case of no B or ~:~/). 
Upon exit froITl DPW, the characte r which 
terITlinated 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 ar gUITlent in A, B 

return with re sult in A, B 

If the contents of DPSIGN is negative, this sub
routine puts the negative of the arguITlent in A, B. 
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USE: (Cont) OCTW 

DECW 

GNF 

MAXL 

Catalog No. 012009 

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 fi eld 

BRM GNF 

return with blank or comma in CHR 

This subroutine will skip characte rs 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 replac e s the 
contents of MLOC. 
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900 SERIES SYMBOL PART II 

@L] 
I SCAN I 
I SCNMI 

(b)-(LTR2) 
(LLTR)~(o) 

(LLT)-(b) 

..... ___ ---1 (LADD)-(LTR3) 
(LADD) + l_(LADD) 

I MOVE I 
(LTR3)--(0) 

SCR3 

5-10 

SCR4 

Set X error 

(LSYM)-(o) 
(LRT)-(b) 

(0) I\(ADDR)- (VALU) 
(b)- (MODE) 
(LOC)-(o) 
0200-(b) 

(0)_(2,X2) 
( 1, X2) 1\ 077770000 

+(b)-(l, X2) 
(VALU)-(a) 
(MODE)_(b) 



o~ «LOP», (VALU), 
(MODE), (CHR 1) 
(CHR)~(X2) 

SCN8 

I SCC 

(o)~(MODE) 

(LOP)+1 -(LOP) 
(LITM) + 1 ~(UTM) 
(MODE) ~«LOP» 
(VALU) -«LITM» 

900 SERIES SYMBOL PART II (cont.) 

SCN] 

(CHR) ........... (0), (X2) 

I SCI I 
(o)~(VALU) 

(b)~(MODE) 

(CHR)~(X2) 

(LOP) -1 ~(LOP) 
(UTM) -1 ~(UTM) 
(MODE)-(o) 

«0);\01700) x 2-~(X2) 
«LOP» ~(b) 
Reset overflow 
«LITM» __ (o) 

5-11 

SCN5 CLS 
SCN5+1 CLD 
SCN5+2 CLP 
SCN5+3 CAS 
SCr\l5+4 CAD 
SCN5+5 CAP 
SCN5+6 CXQ 
SCN5+7 CEQ 
SCN5+8 CDS 
SCN5+9 CBS 

SCN13 



900 SERIES SYMBOL PART II (cont.) 

5-12 

(o)/(YAlU) --(a) 

(a) -(X2) 
~--..... O--(b) 

~ ....... ...--" «LiTM))x 2(X3L- (a) 

-(a) --(X2) 
O--(b) 
«LITM»/2(~(ob) 



SCIT3 

Set E error 

I GET I 
O~(ob) 

(SM2) --(b) 
(0)--(SM1) 
Cycle left 6 
(0) V(SMl) --(0) 

(CHR2)I\(OCTF): 0 

(SM2) ~(o) 

ICNVRTI 

(0) x 2 x (K3, X2) 
~(SM2) 

(SMl) ~(o) 

ICNVRT I 
Reset overflow 
(0)+(SM2) ~(o) 

900 SERIES SYMBOL PART II (cont.) 

5-13 

SCIT4 

(SMl) --(0) 
~r-4" (SM2) -(b) 

Cycle left 6 
(0)V'4 -- (0) 

(CNTR) - 1 _(CNTR) 

(0)1\077770000 -(SM2) 
(b) -(SM1) 
(LSYM) ~(o) 
(LST) -(b) 

(b)1\077 --(b) 

(0) ,\(ADDR) ~(o) 



SCA2 

(a)-(VALU) 

I GET I 

SCA3 

GET 

O--(b) 
(VALU)~(a) 

900 SERIES SYMBOL PART II (cont.) 

Branch to CTT, X2 

alphabetic SCS 
nonzero digit SCD 
zero sca 
asterisk or dollar SCL 
quote SCA 
left parenthesis SCX 

5-14 

(SCAN)-----«SCNX» 
(SCI)~«SCIX» 
(SCIX) + l~(SCIX) 
(SCNX) + l~(SCNX) 
(LOP) + l~(Lap) 
(LITM) + l~(L1TM) 

I GET I 
I SCAN I 
(SCNX) - l _____ (SCNX) 
(LOP) - l~(Lap) 
(LlTM) - l-(L1TM) 
(SCIX)-l~SCIX) 

«SCIX» ---<SCI) 
«SCNX»--..-(SCAN) 
(VALU)-(a) 



(a)-(CHRI) 

I GET I 

900 SERI ES SYMBOL PART II (cant.) 

(a)~TERM) 
Set E error 

I GET I 
(MODE)~(a) 

(a~(CHRI) 

@i] 
(CNCT)~(b) 

(a): (CHRI). 

5-15 

SCC3 

(CNCT)" 07700V (MODE)~(a) 



(a)--(SM1) 
(br---{SM2) 
(SC)-- (b) 

900 SERIES SYMBOL PART II (cont.) 

(SM2)-(b) 
(a)~(SM1) 

5-16 

(b) 1\ 07700: 0 

Cycle right 12 
(a)-(SM1) 
(b)-(SM2) 



(0) --... (LKI) 
(b) ~ (LKT) 
(0) ~ (X2) 
(0, X2) ~(KEY 1) 
(1,X2) ~(o) 
(b) -(X2) 
(0) /\ (3, X2) ~ (KEY2) 
(O~ X2) ~ (LKS) 
(3, X2) - (LKM) 
(1,X2) -(0) 
(2,X2) -(b) 

900 SERIES SYMBOL PART II (cont.) 

(LKI) + 1 .--... (LKI) 
«LKI» --"'(0) 
(LKI)+1 ~ (LKI) 
«LKI» ~(b) 

~ __ ......., ............ (1, X2) V 0100 --... (1, X2) 

> 

5-17 

Set D error 

:> 

(SRCH) + 1 ~ (SRCH) 
(1,X2) ~ (b) 
(2,X2) _ (0) 



(X2)--(LKP) 
(LKT)-- (X2) 

(LKP)V2
22
_(a) 

(a)--(LKM) 
(a)+3-(LKS) 
(0, X2) - (LKP) - 1-(X2) 

-3-(X2) 
(LKS) - 3-(LKP) 

MOV4 

«LKI»-«LKS» 
(LKI)+1-(LKI) 
(X2)+ 1-(X2) 

MOVS 

(1, X2) + 3-(1, X2) 

900 SERIES SYMBOL PART II (cont.) 

MOV1 

(a) 1\ 020037777 - (LKS) 
(a)+ 3--(LKM) 
(0, X2) + (2, X2) + (4, X2) - (LKP)- (a) 

5-18 

(a)V 2!..±..... (X2) 

MOV5 

(a) + (4, X2) _____ (2, X2) 
0--(4,X2) 
(0,X2)_(a) 

«LKS)~«LKM» 
(X2) - 1_ (X2) 



(o}-(VALU) 
(o)/\ 077oo7700-(0} 
(o) x (KI, X2) + (VALU}-(o) 
(o>---(VALU) 
(o) /\ 077770000-- (o) 
(o) x (K2, X2) + (VALU}-(o) 

(o}-(TEMP) 
(o)/\ - 2 -{o} 
Shift (ob) right I 
(o) + (b)- (o) 
Shift (ob) right 23 
Reset overflow 
(o) + (TEMP) + (WRD 1)- (o) 

900 SERIES SYMBOL PART II (cont.) 

(CHR}-(o) 
(o)-- (TERM) 
O~(SIGN} 

(WRD2}-(WORD) 
(WRDI) x (MULTl}-(ob) 
(o}~(WRDI) 
(b}~RD2) 
(0}x(MULT2~(ob) 
Right shift (ob) 23 

~ 
(o)----(WRDI) 
(b}-(WRD2) 
(WORD)-(o) 
Shift (0) right I 
(0) x (MUL Tl }-(ob) 
Shift (ob) right 23 

~ 
(o) --(WRDI) 
(b}----(WRD2) 

5-19 

-l ____ (SIGN) 

(b}----(WORD) 
(o}x lO--(b) 
(WORD)-- (o) 
(b}~(WORD) 
(o) x I O~(ob} 
Reset overflow 
(o) + (WORD) ____ (a} 



(SCALE) --(BEXP) 
o -----"(WRD 1), (WRD2) 
-1 --(FFLG), (DEXP) 

I SSIGN I 
(SIGN) --(DPSIGN) 

GET 

SCI 

900 SERIES SYMBOL PART II (cont.) 

(b)I\(CTT,X2):O 

DECK3 

-(0) __ (0) 

5-20 

DECK6 

(0) + (DEXP) 
-(DEXP) 

(CHR)--(o) 

DECKS 

(o)--(BEXP) 
-1 ~(FFLG) 
(CHR)~(o) 



(WRD1) --(a) 
(WRD2) ~(b) 
o -(X2) 
normalize 

DPW6 

(a) ~(WRD1) 
(b) ~(WRD2) 
(X2)~(a) 

(a)--(X2) 
(BEXP) - (a) -(BEXP) 

5(X2) --(b) 

o -(a),(X2) 
normal ize 
(a) --(WORD) 
(BEXP) - (X2) ~(BEXP) 

i2 _(a) 
o -(b) 
(ab)/(WORD) - (a) 
remai nder -(b) 
(a) -(MULTI) 
(b) -(a) 
o -(b) 
(ab)/(WORD) __ (a) 
(a)+1 -(a) 
iDPNMI 

DPW91 

900 SERIES SYMBOL PART II (cont.) 

DPW20 

(CHR) ~ (TERM) 

IGET I 
IGNFI 

(WRD2) ~(b) 
(WRD1) ~(a) 

DPW5 

(DEXP) ~(a) 
o -(DEXP) 

> 

(a) ~(BEXP) 
exponent to (a) 

DPW11 

(a) --(X2) 
(BEXP) + (a) --(BEXP) 
5(X2) _(b) 

.... -----4 0 ~(a) 

5-21 

47 - (X2) 
normalize 
(a) _ (MUL Tl) 

(BEXP) + (X2) - (BEXP) 
(b) ~ (MULT2) 

IDPNMI 

(a) ~(WRD1) 

I DPSS I 
47 ~(X2) 
normalize 
(a) _(WRD1) 
(X2) _(a) 



(a)-(TERM) 

[glJ 
@fJ 
(VALU~ 
~(o) 

900 SERIES SYMBOL PART II (cont.) 

-(b)--"'(b) 
(0)+1_(0) 

et error 
(CHR)~(TERM) 

~ 

(0)¥-1~(0) 

(o)~(WRD1) 

(b)~(WRD2) 

5-22 
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1 * 52 
00000000 2 59300 EQU a 
00000000 3 XO EQU 89300 
00000002 4 X2 EQU 2-59300 

5 CAB BPO 016400000 
6 CSA BPO 016500000 
7 CAX OPD 016600000 
8 CXA BPO 016700000 
9 C8X BPD 017000000 

10 CNA OPD 017100000 
1 1 5KE OPD 017200000 
12 5KR OPO 017300000 
13 NUL BPD 017400000 
14 DIV .OpD 017500000 
15 ADM 6PD 017600000 
16 XMA . BPO 017700000 

00000 o 00 0 00035 17 $L5YM HLT 8Mt 
til 00001 18 $MLBC RES 1 
I 

00002 1 9 $SCNX RES 1 "-> w 
00003 20 $L~P RES 1 
00004 21 $LITM RES 1 
00005 22 $SCIX RES 1 
00006 23305101 23 CHRI TEXT 4 .. CH~1 
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 o 00 0 00000 28 LLT HLT TPL LOCATION OF LITERAL TA8LE PACKET 

* 00015 o 00 0 00000 29 LLTR HLT LTRI LOCATIBN OF LTRI 

* 00016 o 00 a 00000 30 SCNB HLT SOT SCAN STORAGE LIMIT 
00017 31 81 RES 0 
00017 20000000 32 81 DATA 020000000 
00020 70000000 33 AO DATA 070000000 
00021 00007000 34 A4 DATA 07000 
00022 00000700 35 A5 DATA 0700 
00023 00040000 36 89 DATA 040000 
00024 77000000 37 CO DATA 077000000 
00025 ?O~_orJqo 38 C2 DATA 07700 
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00026 77007700 39 CC2 DATA 077007700 
00027 00000105 40 P69 DATA 69 
00030 00000057 t1 1 Pll7 DATA 47 
00031 00000011 42 P9 DATA all 
00032 00000005 .43 P5 DATA 5 
00033 00000202 44 RRM DATA 0202 
00034 2 00 0 37777 45 XADR HlT -1.X2 
00035 46 $SMI RES 1 
00036 62440260 47 5M2 TEXT 4.5M2 
00037 62440360 48 5M3 TEXT 4.5M3 
00040' 42257001 49 KEYI TEXT 4.KEYI 
00041 42257002 50 KEY2 TEXT 4.~EY2 

00042 434:?3160 51 lKI TEXT .d.LKI 
00043 43424460 52 LKM TEXT 4.LKM 
00044 43424760 53 LKP TEXT 4.LKP 
00045 43426260 54 LKS TEXT 4.lKS 
00046 43426360 55 LKT TEXT 4.lKT 
00047 56 SIGN RES 1 

tJl 00050 57 DPSI~GN RES 1 
I 

I'V 00051 58 BEXP RES 1 
~ 

00052 59 $SCAILE REC3 1 
00053 60 DEXP RES 1 
00054 61 FFLG RES 1 
00055 62 MULTI RES 1 
00056 63 MUL T:2 RES 1 
00057 o 00 0 04522 64 AP HlT PceN PRODUCT CONNECTER 

65 KF'l FORM 7.17 
66 KF2 FORM 13.11 

00060 112 000000 67 Kl KFI 10-0100.0 
00061 10144 0000 68 K2 KF2 100-010000.0 
00062 00011610 69 K3 DATA 5000 
00063 110 000000 70 KFI 010-0100.0 
00064 10100 0000 71 KF2 0100-010000.0 
00065 00004000 72 DATA 01nOOO/2 
00066 73 823 RES 0 
00066 74 ONE RES a 
00066 00000001 75 FIVES DATA 1 
00067 00000005 76 DATA 5 
00070 00000031 77 DATA 25 
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000:71 00000175 78 DATA 125 
00072 00001161 79 DATA 625 
00073 00006065 80 DATA 3125 
00074 00036411 81 DATA 15625 
00075 00230455 82 DATA 78125 
000:76 01372741 83 DATA 390625 
00077 07346545 84 DATA 1953125 
00100 es M2 RES 0 
00100 77777776 86 L6M DATA 077777776 
00101 00000777 87 FEM DATA 0777 
00102 77777000 88 FMM DATA 077777000 
00103 00C07777 89 MK12 DATA 07777 
00104 00770077 90 MK6 DATA 0770077 
0010S 07070707 91 MK3 DATA 07070707 

92 XYI 6PD 06000000 
93 ITM OPD 04000000 ITEM 
94 CON OPD 02000000 CONNECTER 
95 5TM OPD 05400000 $_'01 BJ'L , LA 8 ~.I.., I _~.~ r-l 

Ol 96 DTM 6PD 04600000 DECIHAL,SYM86L,ITEM 
I 

97 6TM OPD 04700000 6 C T " L , DEC I MAL. SJ ~.e.O l .• I T E M I'V 
Ol 

00106 98 $CTT RES 0 
00106 0 47 0 00443 99 6TH SCO 0 DO 
00107 0 47 a 00443 100 6TM SCD 1 01 
00110 0 47 0 00443 101 6TH seD 2 02 
00111 a 47 0 00443 102 6TH SCD 3 03 
00112 0 47 0 00443 103 OTM seD 4 04 
001113 0 47 0 00443 104 6TM SCD 5 as 
001114 0 47 0 00443 105 6TH SCD 6 06 
001115 a 47 0 00443 106 6TM seD 7 07 
00116 0 46 0 00443 107 DTM seD 8 10 
001117 0 46 a 00443 108 DTM SCD 9 1 1 
0Ol~~0 0 00 0 00000 109 Z HLT a 
001~~1 0 00 a 00077 110 C3 HLT 077 
0OI~~2 0 40 0 00577 111 ITM SCA , 14 
00123 40000000 112 80 DATA 040000000 
001~~4 o 00 0 00002 113 822 HLT 2 
001~~5 a 00 a 00030 114 P24 HlT 24 
001~~6 0 20 a 03310 115 C6N SCtlN + 20 
001~~7 0 54 a 00443 116 5TM SCS A 21 
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00130 0 54 0 00443 117 5TH ses 8 22 
00131 0 54 a 00443 118 STH ses C 23 
00132 0 54 a 00443 119 STH SCS D 24 
00133 0 54 0 00443 120 5TM ses E 25 
00134 0 54 0 00443 121 5TM ses F 26 
00135 a 54 a 00443 122 5TH SC5 G 27 
00136 0 54 0 00443 123 5TM ses H 30 
00137 0 54 0 00443 124 5TM ses I 31 
00140 0 00 0 00013 125 ECHI~ HLT • =. 
00141 0 '60\0 00040 126 MCHI~ HLT ._. .. '~, -:~ 

00142' 0 20' 0 00200 127 CON RC~N 34 
00143 0 00 0 00007 128 A7 HLT 7 
00144 0 00 0 00003 129 P3 HLT 3 
00145 0 00 0 00100 130 817 HLT 0100 
00146 0 20 0 03411 131 CON oeON - 40 
00147 a 54 a 00443 132 STM SCS J 41 
00150 0 54 a 00443 133 5TH SCS t< 42 
00151 0 54 0 00443 134 STM SCS L 43 

01 00152 0 54 0 00443 135 5TM ses M 44 
I 

"-> 00153 0 54 0 00443 136 5TH SCS N 45 
0-

00154 0 54 0 00443 137 STM ses 0 46 
00155 0 54 0 00443 138 5TM SCS P 47 
00156 0 54 0 00443 139 STM SCS Q 50 
00157 0 54 0 00443 140 STM SCS R 51 
00160 0 00 0 00020 141 PLUS HLT • +. 
00161 0 40 0 00555 142 ITM SCl $ 53 
00162 0 60 0 00555 143 XYZ SCl .. 54 
00163 0 00 a 00033 1044 PCHf~ HlT • • • 
00164 0 00 0 000104 145 QCHR HLT 014 
00165 0 00 0 00034 146 RCHF~ HLT · ). 
00166 0 20 0 00000 1047 CON BCON 60 
00167 0 20 0 04647 1048 CON QCeN I 61 
00170 0 54 0 00443 1049 5TM SCS S 62 
00171 a 54 0 00443 150 5TM SCS T 63 
00172 0 54 0 00443 151 STH SCS U 64 
00173 0 54 0 00443 152 5TM SCS V 65 
00174 0 54 0 00443 153 5TH SCS W 66 
00175 0 54 0 00443 154 5TM SCS X 67 
00176 0 54 0 00443 155 5TM SCS Y 70 
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0017'7 0 54 0 00443 156 STM· SCS Z 71 
00200 0 00 a 00000 157 HLJ 0 
00201 0 20 a 00100 158 CON CCON .. 73 
00202 a 40 0 00621 159 ITM SCX 74 
00203 0 00 0 00022 160 H8 HLT ' 8' 
00204 0 00 0 00025 161 HE HLT ' E" 
00205 2 00 0 00000 162 X2W HLT 0 .. X2 
00206 0 00 0 00000 16·3 $SCNL HLT 0 "-

') 

*' 00207 0 76 0 00000 164 LDA CHR 
00210 1 72 0 00140 165 SKE ECHR TEST FOR = 
00211 ' 0 01 0 00245 166 8RU sept i./\.' NOT LITERAL _., 

*' 00212 0 43 a 00000 167 8RM GET" SKIP = 
00213 0 43 0 00315 168 8RM SCAN 
00214 0 43 0 00216 169 8RM seNM 
00215 0 51 a 00206 170 8RR SCNL EXIT SCNl 
00216 0 00 a 00000 171 $SCNM HLT 0 

*' 00217 0 35 a 00015 172 SCK5 STA LTRI 

*' 0022'0 a 53 a 00000 173 SK-f'J PASS 
01 00221 a 51 0 00216 174 8RR SCNM EXIT 
I 00222 0 76 0 00015 175 LDA LLTR '" *' '-J 00223 0 36 0 00000 176 STB LTR2 STORE LITERAL 

00224 0 75 0 00014 177 LD8 LLT 
00225 0 43 0 01103 178 8RM SRCH SEARCH FOR LITERAL 
00226 0 01 0 00237 179 8RU SCK2 NOT IN TABLE 
00227 2 76 0 00002 180 LDA 2 .. X2 LOCATIBN Of LITERAL 
00230 a 75 0 00120 181 SCK3 LDB l 

*' 00231 0 72 0 00000 182 SKA 88 

*' 00232 0 75 0 00000 183 LD8 RELM 

*' 00233 a 14 0 00000 184 ETR ADDR 

*' 00234 0 35 0 00000 185 STA VALU 
Ifr 00235 0 36 0 00000 186 ST8 MODE 

00236 0 51 0 00216 187 8RR SCNM EXIT SCNM 
II' 00237 0 76 0 00000 188 SCK2 LOA LADD 
II' 00240 0 35 0 00000 189 STA LTR3 

*' 00241 0 61 0 00237 190 MIN LADD INCREMENT LITERAL LOCATION 
00242 0 43 0 01205 191 8RM MOVE INSERT LITERAL IN TABLE 

II' 00243 0 76 a 00240 192 LDA LTR3 LOCATION Of LITERAL 
00244 0 01 0 00230 193 BRU SCK3 
00245 0 43 0 00247 194 SCRI BRM SCNR GET EXPRESSI~N 6R REFERENCE 
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00246 0 51 0 00206 195 BRR SCNL 
00247 0 00 0 00000 196 SCNR HLT a 
00250 0 43 0 00315 1~7 8RM SCAN GET EXPRESSION 

* 00251 0 76 0 00000 198 LDA VERR UNDEFINED FLAG 
00252 0 73 0 00120 199 SKG l 
00253 a 01 0 00313 200 BRU SCR? ALL SYMBOL DEFINEL 
00254 0 76 0 00006 2C1 LDA CHR1 
00255 1 72 0 00120 202 SKE l TEST FOR NO CONNECTERS 
00256 0 01 0 00313 2C3 BRU SCR2 UNDEFINED ITEM 
00257 0 76 0 00120 2C4 LOA l REFERENCE 

* 00260' a 53 0 00220 205 SKN PASS 
00261 a 51 a 00247 206 8RR SCNR 

* 00262 a 35 0 00251 2C7 STA VERR RESET UNDEFINED FLAG 

* 00263 0 61 0 00000 208 MIN )(ERR SET EXTERNAL FLAG 
00264 0 76 0 00000 209 LOA LSYM 

* 00265 a 75 0 00000 210 LDB LRT 
00266 a 43 0 01103 211 9RM SRCH SEARCH FOR REFERE"'CE 
00267 0 01 a 00307 212 BRU SCR3 NOT IN TABLE 

* tTl 00270 0 14 0 00233 213 SCR4 ETR ADDR I 

* r-v 00271 0 35 0 00234 214 STA VALU 
00 

* 00272 0 36 a 00235 215 ST8 MODE 

* 00273 0 76 0 00000 216 LDA LOC 

* 00274 0 75 0 00000 217 LOB REF", 

* 00275 0 72 0 00231 218 SKA 88 
00276 0 75 a 00033 219 LOB RRM 
00277 2 35 0 00002 220 STA 2.X2 
00300 2 76 a 00001 221 LDA 1.X2 
00301 0 14 0 02064 222 ETR =077770000 
00302 2 36 0 00001 223 STS I.X2 
00303 3 76 0 00001 224 ADM 1,X2 

* 00304 0 76 0 00271 225 LDA VALU 

* 00305 0 75 0 00272 226 LDB MODE 
00306 0 51 0 00247 227 BRR SCNR EXIT 
00307 0 35 0 00037 228 SCR3 STA 5M3 NO PREVIOUS REF 
00310 0 43 o 01205 229 8RM MOVE INSERT REFERENCE 
00311 0 46 30003 230 CLR 
00312 0 01 o 00270 231 BRU SCR4 

* 00313 0 76 o 00304 232 SCR2 LDA VAtU NO REF "R LIT 
00314 0 51 o 00247 233 8RR SCNR EXIT 
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00315 a 00 0 00000 234 $SCAN HLT 0 
0031.6 0 46 30003 235 CLR 
00317 0 35 1 00003 236 STA *LBP 0 TO 8ASE CONECTER - ... -.-- .~--

* 003~~0 0 35 0 00313 237 STA VALU 0 TO VALUE 
* 00321 0 35 0 00305 238 STA MODE 0 TO MODE 

003~~2 0 35 0 00006 239 STA CHRI RESET 
* 003(~3 0 71 0 00207 240 LDX CHR.XO 

003~~4 2 75 a 00106 241 LDB CTT.X2 
* 003~!5 0 43 0 00000 242 8RM SKB ----- --- -_ .. _-
* 00326 0 00 0 00000 243 HLT IC 

003(~7' 0 01 0 00337 244 BRU SCNt NOT CONECTER 
00330 0 01 0 00345 245 8RU SCN8 ______ 0--

00331 0 61 0 00003 246 SCN3 MIN LOP INCR OP 
003~~2 0 61 a 00004 247 MIN LITM INCR ITEM 

* 00333 0 76 0 00321 248 LDA MODE _.-.. -.------.-.. -~.-. - --- --- ... - - --. _. -_ .. -
00334 0 35 1 00003 249 STA *LOP STORE OP 

* 00335 0 76 0 00320 250 LDA VALU 
00336 0 35 1 00004 251 STA *LITM .- ... -. SJ OR E __ IT ff1 ____________________ . ________ . ______ 

* 01 00337 0 76 a 00323 252 SeNt LDA CHR 
I 

"-> 00340 1 66 0 00000 253 CAX 
"<> 

00341 0 43 0 00431 254 BRM SCI G E TNt: )(T. 1 IEJt_. __ .... ___ ._ .. _____ 
* 00342 0 35 0 00335 255 STA VALU 
* 00343 0 36 0 00333 256 ST8 M6DE 

* 00344 0 71 0 00337 257 LOX CHR.XO , .... -~ .. ------.~----.-.-. -_.- _ .. _-. --- --------
00345 0 43 0 00660 258 SCN8 8RM SCC GET NEXT CONECTER 

* 00346 0 35 0 00343 259 STA MODE 
00347 0 75 0 00021 260 seN7 LOB A4 HIERARCHY MASK - -- --- - ._----

00350 0 73 1.00003 2fl SKG *LOP MODE IS IN A 
00351 0 01 0 00354 262 8RU SCN2 LEVEL NCT GREATER 
00352 0 70 1 00003 263 SKM *LOP ---. ---.------_. --.--

00353 a 01 0 00331 264 8RU SCN3 LEVEL GREATER 
00354 a 76 1 00003 2f5 SCN2 LDA *LOP LAST CONECTER 
00355 0 70 0 00120 266 SKM Z TEST fOR IfRMINAIER. 

-~ ---_._- -------

00356 0 01 0 00400 267 8RU SCN4 DO OPERATION 
* 00357 0 76 0 00346 268 LDA MODE 

00360 0 14 a 00121 269 ETR C3 MASK MftDE __ . -._--------
00361 t 64 0 00000 270 CAB MODE TO 8 . 
00362 0 76 0 00002 271 LDA SCNX 

* 00363 1 72 0 00000 272 SKE LSXT TEST P LEVEL' 
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00364 a 01 0 00371 273 8RlJ SCNtl NBT 0 
00365 0 76 0 00165 274 LDA RCHR 

* 00366 1 72 0 00000 275 SKE TERM ERRORIF 
00367 0 01 0 00376 276 8RU SCNt2 
00370 0 01 a 00373 277 BRU SCN13 
00371 0 76 a 00165 278 SCNtt LDA RCHR 

* 00372 1 72 0 00366 279 SKE TERM 
* 00373 a 61 0 00000 280 SCN13 MIN PERR SET P ERROR 
* 00374 0 76 0 00342 281 SCN14 LDA VALU 

00375 0 51 a 00315 282 8RR SCAN EXIT SCAN 
00376" a 43 a 02041 283 SCN12 BRM GNF SKIP TO NEXT FIELt 
00377 a 01 a 00374 284 8RU SCN14 
00400 0 75 0 00021 285 SCN4 LD8 A4 
00401 0 70 0 02065 286 SKM =05000 
00402 0 14 0 00022 2e7 ETR AS -----
00403 0 14 0 0206f- 288 ETR =01700 
00404 0 6600 006 2e9 RSH 6 
00405 1 66 0 00000 290 CAX OP NUMBER TO X - _._- ----. -

01 00406 0 75 1 00003 291 LDB *LOP I 
w 00407 0 02 20001 292 ROV 
0 

00410 a 76 1 00004 293 LDA *LITM 
00411 2 01 1 00412 294 8RU *SCNS. X2' 8RANCH TO OP CODE 
00412 0 01 a 00734 295 SCNS 8RU CLS LOGICAL SUM 
00413 0 01 a 00752 296 BRU CLD LOGICAL DIFFERENCE - ---_ .. _-- -- ---

00414 0 01 o 00754 297 8RU ClP lOGICAL PRODUCT 
00415 0 01 a 00756 298 BRU CAS ARITHMETIC SUM 
00416 0 01 o 00762 299 8RU CAD ARITHMETIC DIFFERENCE 
00417 0 01 o 00770 300 8RU CAP ARITHMETIC PRODUCT 
00420 0 01 o 00776 301 8RU CXQ EXCLUSIVE QUOTIENT 
00421 0 01 o 00774 ~02 8RU CEQ INCLUSIVE QUOTIENT, 

-.~- - ---,-- ,"_. 

00422 a 01 a 01001 303 BRU CDS 
00423 0 01 o 01025 3C4 BRU CBS 

* 00424 0 76 a 00000 305 SCN6 lDA Ml 
00425 1 76 o 00003 306 ADM LBP DECR OP 
00426 1 76 o 00004 307 ADM LITM DEeR ITEM 

* 00427 0 76 o 00357 3C8 lOA MODE 
00430 0 01 a 00347 309 8RU SCN7 TEST PREVIOUS OP 
00431 0 00 a 00000 310 SCI HLT 0 

* 00432 0 75 o 00326 311 SCI2 lD9 IC ~ ., 
) , 
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* 004 3 ~3 a 43 a 00325 312 8RM SKB 
00434~ 2 00 a 00106 313 HLT CTl.X2 
0043~5 a 01 0 00442 314 8RU SC I 1 

* 00436 0 61 0 00000 315 MIN EERR SET E FLAG 
* 00437 0 43 a 00212 316 8RM GET SKIP C~AP 

00441) 0 46 30003 317 CLR 
00441 0 51 0 00431 318 8RR SCI EXIT 
0044:? 2 01 1 00106 319 SC 11 8RU *CTT.X2 

00000443 320 SCS EQU $ 

00000443 321 SC~ EQU $ 

00000443 322 SCD EQU $ 

0044:3 a 75 0 00143 323 SCIT LD8 A7 
* 0044,~ a 36 0 00000 324 ST8 CNTR MAX CHARACTER COUf\T 

0044 !5 0 35 0 00007 325 STA CHR2 SAVE LEAD CHAR 
""-~ 72 I S"KE" 

,," ,~, +'"' " -_ •• "" 

00446 1 0 00120 326 I· 
t // 00447 0 01 0 00457 327 !8RU SCIT7 

* 00450 o 43 0 00437 328 f 8RM GET y/-p' SKIP 0 
* 0045:1 0 75 0 00000 329 LD8 SC 
* 01 0045:2 0 43 0 00433 330 8RM SKB 

I 
0045:3 2 00 00106 331 HLT CTT.X2 w 0 
0045,~ o 01 0 00457 332 8RU SCIT7 VALID SYMBOL CHARACTER 
0045!5 0 46 30003 333 CLR 
00456 o 51 0 00431 334 8RR _~tJ_,"_; EXIT UITH ZERO 
00457 0 75 0 00120 335 SCIl7 LD8 Z 
00460 a 01 0 00465 336 8RU SCll! "I) '\'\ ~\ 

I 

\-', ( \ \: ,..) i.. (~-, '-: 

00461 a 75 a 00036 337 SCIT3 LD8 SM2 \/,~ ,e 

0046:2 1 77 0 00035 338 XMA SMt -j 

0046:3 a 6720 006 339 LCY 6 ·f/:! 

0046·4 0 16 0 00035 340 MRG SMt INSERT NE\J CHARACTER 
0046 15 0 35 0 00035 341 SCITI STA SMt 
00466 a 36 0 00036 342 ST8 5M2 

* 00467 a 75 0 00451 343 LDB SC 
* 00470 0 43 o 00000 344 8RJ-1 TCf-IR TEST FOR ALPHANUMERIC 

00471 0 01 0 00474 345 8RU SCIT2 END OF SYMBOLIC ITEM 

* 00472 I 73 0 00444 346 SKR CNTR TEST FOR MAX SIZE 
00473 0 01 0 00461 347 8RU SCIT3 
00474 0 76 0 00035 348 SCIT2 LDA SM! 
00475 0 16 0 00036 349 MRG SM2 

* 00476 a 72 a 00000 350 SKA DLYI TEST ZONE 8ITS 
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00477 0 01 0 00526 351 BRU SCIT4 SYM8~L 

00500 0 71 a 00120 352 LDX I.XO 
00501 0 75 0 00007 353 LDB CHR2 

* 00502 a 43 a 00452 354 BRM SK8 
'II' 00503 0 00 0 00000 355 HLT OCTF 

00504 0 01 0 00510 356 BRU 5CIT21 
00505 0 71 0 0014,d 357 LDX P3.XO 
00506 0 72 0 02067 358 SKA =010101010 

'" 00507 0 61 0 0043t) 359 MIN EERR 
00510 0 76 a 00036 360 SCI1r21 LOA SM2 HIGH OROER HALF 
00511' 0 43 0 01321 361 8RM CNVRT CONVERT 
00512 3 74 0 00062 362 MUL K3.X2 TIMES BASE TO THE 4TH 
00513 0 36 0 00036 363 STB 5M2 PARTIAL RESULT 
00514 1 72 0 00120 364 SKE I 

* 00515 0 61 0 00000 365 M I-N TERR SET TRUNCATION ERROR 
00516 0 76 0 00035 366 LOA SMI LBW ORDER HALF 
00517 0 43 o 01321 367 8RM CNVRT C6NVERT 
00520 0 02 20001 368 ROV 

tTl 00521 0 55 o 00036 369 AOD 5M2 
I 
w 00522 0 40 20001 370 OVT 
N 

* 00523 0 61 o 00515 371 MIN TERR SET TRUNCATION ERROR 
00524 0 75 o 00120 372 LOB I o TO M6DE 
00525 0 51 o 00431 373 8RR SCI EXIT 
00526 0 76 o 00035 374 5CI1'4 LOA SMI 
00527 0 75 o 00036 375 LOB SM2 
00530 0 01 o 00533 376 8RU SCIT5 
00531 0 6720 006 377 SCIT6 Ley 6 ADJUST 

* 00532 0 16 0 00000 378 MRG BCHR INSERT BLANK 

* 00~33 1 73 0 00472 379 SCll5 SKR CNTR TEST FOR SYMBOL A[JUSTED 
00534 0 01 o 00531 380 8RU SCIT6 
00535 0 14 0 02064 381 ETR =077770000 
00536 0 35 0 00036 3e2 STA SM2 c,- ct, 

00537 0 36 0 00035 383 ST8 SMt c, c'? (~ Lif 

00540 0 76 0 00000 3P4 LOA lSYM LOCATION OF SYMBOL 

* 00541 0 75 0 00000 385 LOB LST LeCATION OF SYMBOL TABLE 
00542 0 43 0 01103 386 8RM SRCH SEARCH 

* 00543 0 61 o 00262 387 MIN VE~R NOT FOUND 
00544 0 46 00014 388 )(A8 
00545 0 72 0 00145 389 SKA 817 
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* 0051:116 0 61 0 00000 390 MIN DERR 
005~l7 0 14 o 00121 391 ETR C3 SAVE MODE 
005~;0 0 46 00014 392 XAB 

* 005~j 1 0 43 o 00502 393 8RM SK8 

* 005:;2 0 00 o 00232 394 HLT HELM 

* 005:; 3 0 14 o 00270 395 ETR ADDR 
005~:; 4 0 51 o 00431 396 8RR SCI EXIT 

* 005~S 5 a 76 0 0034.d 397 SCL LOA CHR 

* 005~)6 1 72 0 00000 398 SKE SCHR TEST FOR * 
005~) 7 0 01 0 00570 399 8RU SCLI $ IS AL\.IAYS LOCATION COUNTER 

* 00560' 0 43 0 00450 400 BRM GET 
00561 1 66 0 00000 4C1 CAX 

* 00562 0 75 0 00000 402 LDB CC 

* 00563 0 43 a 00551 4C3 BRM SK8 
005e,4 2 00 a 00106 404 HLT CTT.X2 
00565 0 01 0 00571 405 BRU~ SCL2 

* 00566 0 61 0 00000 4C6 MIN IFLG 
00567 0 01 a 00432 407 BRU SCI2 

* 01 00570 0 43 0 00560 4C8 SCll 8RM GET 
I 

00571 76 00273 SCL2 LO'C * w 0 0 .dCg LDA 
w 00572 0 75 0 00120 410 LDB. l 

* 00573 0 72 a 00275 411 SKA 88 

* 00574 0 75 0 00552 412 LDB REtM 

* 005i'5 0 14 0 00553 413 ETR ADDR 
00576 0 51 a 00431 414 8RR SCI EXIT 
00577 a 76 0 00120 415 seA LDA. l 
00600 0 01 0 00610 416 8RU SCA2. 

* 0060! 0 76 0 00374 417 SCAI LDA VALU 
00602 0 72 0 00024 418 SKA CO 

* 00603 0 61 0 00523 419 MIN TERR 
00604 0 72 0 00024 420 SKA CO 
00605 0 0.1 0 00615 421 8RU SCA3 
00606 0 6700 006 422 LSH 6 

* 00607 0 16 0 00555 423 MRG CHR INSERT NE\.I CHAR 

* 006110 0 35 0 00601 424 SCA2 STA VAlU 

* 006111 o 43 0 00570 425 8RM GET GET CHAR 
006112 o ·75 0 00120 426 LDB Z 
006113 1 72 0 00164 427 (' SKE QCHR TEST FOR QUOTE 
006114 o 01 0 00601 428 BRU SCAI ALF CHAR 
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* 00615 0 43 0 00611 429 SC A~3 8RN GET 
00616 0 75 0 00120 430 LOB Z 

* 00617 0 76 0 00610 431 LDA V.LU 
00620 0 51 0 00431 432 BRR SCI EXIT 
00621 0 76 0 00016 433 SCX LDA SCNt} 
00622 0 73 0 00002 4:34 SKG SCNX 
00623 0 01 0 00651 435 8RU SCX! TOe MANY LEVELS 
00624 0 76 0 00315 436 LOA SCAN 
00625 0 35 1 00002 437 STA *SCNX SAVE EXIT 
00626 0 76 0 00431 438 LOA SC I 
00627- 0 35 1 00005 439 STA *SCIX 
00630 0 61 0 00005 440 MIN SCI-X 
00631 0 61 0 00002 441 MIN SCNX INCR 
00632 0 61 0 00003 442 MIN LC)P 
00633 0 61 0 00004 443 MIN LITH 

* 00634 0 43 0 00615 444 BRfiI! GET SKIP ( 

00635 0 43 0 00315 445 BRM SC .. N GET SU8-EXPRESSIO~ .. 00636 0 76 0 00424 446 LD. HI 
01 00637 1 76 0 0oo02 447 AOM SCNX DECR I 

~ OQ64() 1 76 0 00003 448 ADM LOP 
00641 1 76 0 00004 449 ADM LITH 
00642 1 76 0 00005 450 ADM sc I X 
00643 0 76 1 00005 451 LDA *SCI-X 
00644 0 35 0 00431 452 STA SCI 
00645 0 76 1 00002 453 LDA *SCNX 
00646 0 35 0 00315 454 ST. SCAN RESTORE EXIT 

• 00647 0 76 0 00617 455 LOA VALU 
00650 0 51 0 00-431 456 8RR SCI EXIT 

* 00651 0 61 0 00373 457 SCX1 MIN PERR SET P FLAG 

* 00652 0 43 0 00634 458 SCX2 BRt1 GET 
00653 1 72 0 00165 459 SKE RCHR 
00654 0 01 0 00652 460 BRU SCX2 S~ I P SUB-EXPRESSION 
00655 0 43 o 00652 461 8RM GET SKIP ) 

00656 0 46 30003 462 CLR 
00657 0 51 o 00431 463 8RR SCI EXIT 
00660 0 on o 00000 464 sec HL T a 

* 00661 0 75 o 00562 465 LDB CC 

* 00662 0 43 o 00563 466 8RM SK8 
00663 2 00 o 00106 467 HLT CTT,X2 



Pag4~ 13 of 31 LISTING Catalog No. 012009 

00664 a 01 a 00672 4€8 BRU SCC! 

- 00665 a 35 a 00372 469 STA TERM 
lit 00666 0 61 a 00507 470 MIN EERR SET E FLAG 
• 00667 a 43 0 00655 471 8RM GET SKIP CHAR 
• 00670 0 76 a 00427 472 LDA MODE 

00671 0 51 0 00660 473 8RR see EXIT 
00672 1 67 a 00000 474 SCCI CXA 
00673 1 72 a 00556 475 SKE SCHR eONECTER IS AP IF * 
00674 0 01 0 00711 476 BRU SCC7 
00675 a 35 0 00006 477 STA CHRI 
00676 a 43 0 00667 478 BRM GET 
00677 1 72 0 02070 479 SKE =-+-
007010 a 01 a 00703 480 BRU SCCS 
007C'1 0 75 0 02065 481 LDB =05000 
007012 0 01 0 00732 482 BRU SCC8 
007013 0 75 a 00057 483 sce5 LDB AP 
007CI4 a 36 a 00011 484 STB eNeT 
007CI5 1 72 a 02071 485 SKE .-/- - -- - .. -- - ._- - -

OJ 007CI6 0 01 a 00727 486 8RU seC6 
I 
w 00707 0 75 0 02072 487 LDB =05100 
OJ 

00710 0 01 0 00732 488 BRU seC8 -- --- --- ---
00711 2 75 0 00106 489 SCC7 LD8 CTT.X2 
00712 0 36 0 00011 490 ST8 CNCT SAVE CONECTER 

.. 00713 0 43 0 00662 491 BRM SK8 
00714 0 00 a 00021 492 HLT A4 
00715 0 01 0 00724 493 8RU SCC2 NOT TERMJNATER 

* 00716 0 37 0 00665 494 STX TERM_XO SAVE TERMINATER .. 00717 0 43 a ooe76 495 seC4 BRM GET POSITION AT NEXT CHAR 
007~!0 0 76 0 00011 496 seC3 LDA CNCT 
007~'l a 14 0 00025 497 ETR C2 EXTRACT CONNECTER 

* 007~!2 0 16 0 00670 498 MRG MODE 
007~!3 0 51 0 00660 499 8RR sce EXIT 
007~!4 0 35 0 00006 500 SCC2 STA CHRI SAVE CHAR 

* 007~~S a 43 a 00717 501 BRM GET GET NEXT CHAR 
007~~6 0 75 0 00011 502 LD8 CNCT 
007~~7 1 72 0 00006 5C3 SCC6 SKE CHRI 
007~!0 0 01 0 00720 504 8RU SCC3 
007~! 1 a 6700 006 505 LSH 6 USE ALTERNATE CON~ECTER 
007~!2 0 36 0 00011 5C6 seC8 ST8 CNCT 
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00733 0 01 0 00717 5C7 BRU SCC4 .• 00734 a 16 a 00647 5CS CLS MRG VALU V = L++V 
,,, 00735 a 35 0 00734 5C9 CLSI STA VALU 
,,, 00736 0 76 0 00722 510 LDA MODE 

00737 a 16 1 00003 511 MRG *LOP ERROR I'F EITHER ARE REL 

'. 00740 0 72 a 00574 512 CLS2 SKA ~ELM 
,,, 00741 a 61 o 00000 513 MIN RERR 

00742 0 40 20001 514 OVT 
,,, 00743 a 61 o 00603 515 MIN TERR SET TRUNCATION ERROR 

'* 00744 0 76 a 00736 516 LDA MODE 

'* 00745" 0 17 o 00740 517 EOR RELM 
00746 0 46 00014 518 XAB 

." 00747 0 72 o 00745 519 SKA RELM 

'* 00750 0 36 o 00744 520 ST8 M6DE 
00751 0 01 o 00424 521 BRU SCN6 

,,, 00752 0 17 o 00735 522 ClO ·E6R VAtu V-L--V 
00753 0 01 a 00735 523 8RU CLSI 

'* 00754 0 14 o 00752 524 CLP ETR VALU V=L**V 
OJ 00755 0 01 o 00735 525 BRU CLSI 
I 

,t (,.) 00756 I 76 a 00754 526 CAS ADM VALU V=L+V 
0-

,t 00757 0 76 a 00750 527 LDA MODE 
00760 0 14 1 00003 528 ETR *LOP ERROR IF BOTH ARE REL 
00761 a 01 a 00740 529 BRU CLS2 

,t 00762 0 54 a 00756 530 CAD sue VALU 
It 00763 0 35 a 00762 531 STA VALU V=L-V 

00764 a 76 1 00003 532 lDA *LBP ,. 00765 a 17 a 00636 533 EOR Ml COMPLEMENT OF U MODE 
It 00766 0 14 a 00757 5~4 ETR MODE ERROR IF V REL ANI: U NOT 

00767 0 01 a 00740 535 BRU CLS2 ERROR IF V IS REL 
.- 00770 1 74 0 00763 536 CAP HUL VALU 

00771 a 6700 027 537 LSH 23 V=L*V 
00772 0 75 1 00003 538 CAPt LD8 *LOP RESTORE 8 
00773 '0 01 a 00735 5~9 8RU CLSI 

" 00774 0 55 a 00765 540 CEQ ADD HI 
" 00775 a 55 a 00770 541 ADD VALU l+V-l 

00776 a 6600 027 542 CXQ RSH 23 

" 00777 1 75 0 00775 543 DIV VALU L/V OR (L+V-l)/V 
01000 0 01 a 00772 544 8RU CAPt 

oj, 01001 0 76 0 00777 545 CDS lDA VALU 
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* 01002 0 73 a 00774 546 SKG Ml 
010103 1 71 0 00000 547 CNA 
010104 0 73 0 00031 548 SKG P9 
010105 0 01 0 01007 549 BRU $+2 

* 01006 0 61 0 00743 550 MIN TERR 
010e7 1 66 0 00000. 551 CAX 
01010 0 75 a 00120 552 LDB Z 
01011 0 02 20001 553 REtV 
0101-2 2 76 o 00066 554 LDA FIVES.X2 
01013 2 6700 000 555 LSH 0.X2 
01014 a 40 20001 556 EtVT 

* 01015 0 61 o 01006 557 MIN TERR 
* 01016 1 77 a 01001 558 XMA VALU 
* 01017 a 73 a 01002 559 SKG Ml 

010:20 0 01 o 01023 5eo BRU CDSI 
01021 0 76 1 00004 5e1 LDA *LITM 
010:22 0 01 o 00770 562 BRlJ CAP 
010:23 0 76 1 00004 5t53 CDSI LDA *LITM 

t11 010:24 0 01 o 00776 564 BRU CXQ 
I 

* w 010:25 0 76 0 01016 565 CBS LDA VALU 
'I 

* 010:26 0 53 0 01025 566 SK~ VALU 
010:27 0 01 o 01043 567 BRU CBSt 
010:30 1 71 o 00000 568 CNA 
010:31 1 66 0 00000 569 CAX 
010:32 0 75 0 00120 570 LDB Z 
010:33 0 76 1 00004 571 LDA *LITM 
010:34 2 6600 000 572 RSH 0.X2 

* 010:35 0 43 a 00713 573 8RM SK8 

* 010:36 0 00 o 01017 574 HLT Ml 
010~37 0 73 1 00004 575 SKG *LITM 
010j~0 0 01 o 00772 576 BRU CAPt 
01041 0 55 o 00066 577 ADD ONE 
01042 0 01 o 00772 578 BRU CAPI 
010j~3 ' 1 66 o 00000 579 C8S1 CAX 
01044 0 75 o 00120 5eo LDB l 
01045 0 76 1 00004 se1 LDA *LITM 
010~~6 2 6700 000 5e2 LSH 0.X2 
0104~7 0 01 o 00772 5e3 BRU CAPI 
01050 0 00 0 00000 5e4 $SYM HLT a 
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01051 0 75 a 00120 585 lD8 ..!:..-..,,------,--- /; f( (. A~ 
01052 a 35 a 00035 586 S YM:2 STA SM1 
01053 a 36 0 00036 §87 ST9 5M? .. 01054 0 75 0 00467 588 LDB SC '. \ t -I'" • .. 01055 0 43 0 00470 58Y 8RM TCHR '.,( , 

" 
TEST FO'R SYMBOL CI-AR 

01056 a 01 0 01067 590 BRLJ SYMI 
' ~t 

END SYMBOL 
01057 0 75 a 00036 591 LDB 5M2 
01060 1 77 0 00035 592 XMA SM1 .. 01061 0 43 0 01035 593 BR:t1 SO(8 
01062 0 00 0 00025 59~ HLT 172- sc 
01063- 0 01 0 Gt077 595 BRU SYM3 
01064 0 6720 006 596 LCY 6 
01065 0 16 0 00035 597 MRG SMl 
01066 0 01 0 01052 598 BRU SYM2 
01067 0 75 0 00036 599 SYMI LDS SM2 
01070 0 76 0 00035 600 LOA SM! 

* ~1071 0 43 0 01061 601 SYM4 BR1'I Sr<8 
01072 0 00 0 00025 602 HLT €-2- sc.. 

01 01073 0 01 0 01077 603 BRU SY"'3 
I 
w 01074 0 6720 006 604 Lc-Y 6 
OJ 

01075 0 16 0 00532 605 MRG BCHR * 
01076 a 01 0 01071 606 8RU SY"'4 
01077 0 6620 014 6C7 SYM3 ~---l? l~ L.S H 0 1)1100 a 35 0 00035 608 ST~ SMI 
01101 0 36 0 00036 609 STS 5M2 
01102 0 51 a 01050 610 8RR SY'" EXIT 
01103 0 00 0 00000 611 $SRCH HLT a 
01104 a 35 0 00042 612 ST-A LKI SAVE ITEM LOC 
01105 0 36 0 00046 613 ST8 LK1" SAVE PA{:KET LOC 
01106 1 66 0 00000 614 CAX LBC OF ITEM 
01107 2 76 0 00000 615 LDA a.X2 
01110 0 35 0 00040 616 STA KEY1 r (, 

01111 2 76 0 00001 617 LDA 1.X2 
01112 1 70 0 OOOO{) 618 C8X 
01113 2 14 0 00003 619 ETR 3 .. X2 
-01114 0 35 0 00041 620 STA KEY2 STORE KEY 
01115 2 76 a 00000 621 LDA O.X2 T = END 6F TABLE 
01116 a 35 0 00045 622 STA LKS S = :r 
01117 2 76 0 00001 623 LDA 1.-}(2 F = lBC OF 1ST ITEM 
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011;20 2 75 0 00003 624 LOB 3.X2 
011~~1 0 36 0 00043 6.25 STS LKM MASK FeR 2ND KEY ~ORO 

011~22 2 75 a 00002 626 LOB 2.X2 I = INITIAL INCR 
011;23 a 01 a 01132 627 8RU LKI 
011;~4 a 6600 001 628 LK3 RSH 1 
011;~5 2 76 a 00000 629 LOA 0.X2 K ( X ) 
011;26 0 73 0 00040 630 SKG KEYI COMPARE WITH K(L) 
011;27 0 01 a 01142 631 8RU LK2 K(L) GREATER OR EGUAL 
011~30 1 65 0 00000 632 LK7 CBA 
011:31 0 55 a 00045 633 AOD LKS 
011:32 1 66 a 00000 634 LKI CAX 
011:53 0 76 a 00120 635 LDA Z 

* 011:34 a 4:3 a 01071 636 8RM SKB 
011:35 a 00 a 00100 637 HLT M2 
011:36 0 01 o 01124 638 BRU LK3 
011:57 0 46 30003 639 CLR NOT FOUND 
011c10 0 71 o 00045 640 LDX LKS.XO 
011c'1 0 01 a 01153 641 8RU LK5 

<..n 011c12 1 72 o 00040 642 LK2 SKE KEYI I 
w 011c13 0 01 o 01155 643 BRU LK4 KEYS NOT EQUAL 
-..0 

011cl4 2 76 a 00001 644 LDA 1.X2 2NO WORD ~F KEY 
011c15 0 14 o 00043 645 ETR LKM MASK OUT MODE 
011cl6 1 72 a 00041 646 SKE KEY2 TEST FOR EQUAL KE'tS 
011c17 a 01 o 01154 647 BRU LK6 KEYS N~T EQUAL 
011~;O 0 61 o 01103 648 MIN SRCH TAPE FOUND EXIT 
011~;1 2 75 o 00001 649 LDB 1.-X2 MttDE 
011~;2 2 76 a 00002 650 LDA 2.X2 VALUE 
011~;3 0 51 0 01103 651 LK5 BRR SRCH EXIT 
011~;4 0 73 o 00041 652 LK6 SKG KEY2 COMPARE 2ND WORDS 
011:55 a 37 a 00045 653 LK4 STX LKS.-XO K(L) GREATER.- S = x 
011:;6 0 01 a 01130 654 BRU LK7 
011:57 a 00 o 00000 6C:;-~:) $NSRT HLT 0 
01160 0 43 a 01103 656 8RM SRCH SEARCH FOR ITEM 
01161 a 01 a 01201 657 8RU NS3 NBT FOUND 
01162 0 61 0 00042 658 MIN LKl 
01163 0 76 1 00042 659 LDA *LKI 
01164 a 61 o 00042 660 MIN LKI 
01165 a 75 1 00042 661 LDB *LKI 
01166 3 72 0 00001 6t:2 SKE 1.X2 
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01167 0 01 o 01174 663 8RU NSI 1ST WORD NOT EQUAL 
01170 0 46 00014 6€4 XAB 
01171 3 72 o 00002 6E5 SKE 2.X2 
01172 0 01 o 01174 6E6 8RU NSt 2ND WORDS NOT EQUAL 
01173 a 51 a 01157 667 BRR NSRT EXIT 

* 01174 0 76 a 00000 6€8 NSI LDA DUPM.,.. . 
01175 2 16 o 00001 6f5 9 MRG 1.X2 SET DUP FLAG 
01176 2 35 o 00001 670 STA 1.X2 

* 01177 0 61 a 00546 671 MIN DERR SET DUP ERROR 
01200 a 51 o 01157 672 8RR NSRT EXIT 
01201' a 43 o 01205 673 NS-:3 BRM MOVE MOVE ITEM TO TABLE 
01202 0 51 a 01157 674 BRR NSRT EXIT 

* 01203 0 61 a 00000 675 OFLO MIN ttERR 
01204 a 51 a 01205 676 BRR MOVE 
01205 0 00 o 00000 677 MOVE: HLT a 
01206 0 76 o 00144 678 LDA P3 

* 0.1207 1 76 o 00000 679 ADM L1MT -(M-3) TO M 

* 01210 0 53 o 01207 680 SKN LIMT 
01 01211 0 01 a 01203 681 BRU OFLO 
I 
~ 01212 0 37 o 00044 682 STX LKF.XO SAVE P 
0 

01213 0 71 o 00046 683 LDX LKT.XO PACKET L6CATION 
01214 0 76 o 00205 684 LDA X2W CONSTRUCTION INDIRECT WORD 
01215 a 16 a 00044 685 MRG LKP P.X2 
01216 2 53 o 00005 686 SKN 5.X2 TYPE CUP OR D6\JN) 
01217 a 01 a 01274 687 8RU HOV! MOVE UP 
01220 0 35 o 00043 688 STA LKM P.X2 (TO) 
01221 0 55 o 00144 689 ADD P3 P+3.X2 (FORM) 
01222 a 35 {) 00045 690 STA LKS P+3.X2 (FORM) 
01223 2 76 a 00000 691 LDA O.X2 8 
01224 0 54 o 00044 692 SUB LKP NO. OF UORDS TO MOVE 
01225 a 55 o 02073 693 ADD =0177777 
01226 1 66 o 00000 694 CAX 
01227 0 01 o 01232 6<;5 BRU HOV2 
01230 a 76 1 00045 696 MOV3; LDA *lKS 
01231 0 35 1 00043 697 STA *lKM MOVE ONE WORD DOU~ 3 
01232 0 41 a 01230 698 MOV2' BRX MOV3.XO 
01233 0 71 o 02074 699 MVl LDX =OO200000-3.XO 
01234 a 76 a 0004-S 7eo LDA lKS 
01235 0 S4 G 00144 7Cl SUB P3 
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01236 0 35 0 00044 7C2 STA LKP LOCATION OF INSERTED ITEM 
01237 0 76 1 00042 7C3 MeV4 LDA -LKI 
01240 0 35 1 00045 704 STA *LKS INSERT NEW ITEM 
01241 0 61 0 00042 705 MIN LKI 
01242 0 41 0 01237 706 BRX MOV4.XO 
01243 0 71 a 00046 707 LDX LKT.XO PACKET LOCATION 
01244 0 76 0 00144 7e8 LDA P3 
01245 3 76 a 00004 709 ADM 4.X2 N+3 TO N 
01246 2 76 0 00002 710 LDA 2.X2 M 
01247 2 73 0 00004 711 SKG 4.X2 M:N 
01250 0 01 0 01263 712 BRU MOV5 M=N 
01251 2 53 0 00005 713 5KN 5.X2 TYPE 
01252 a 01 a 01257 714 8RU MOV8 UP TABLE 
01253 2 76 a 00000 715 LDA 0.X2 
01254 0 54 0 00144 716 MV2 SUB P3 
01255 2 35 a 00000 717 STA 0.X2 8-3 TO B 
01256 0 01 0 01261 718 BRU MV3 
01257 0 76 0 00144 719 MOV8 LDA P3 

U1 01260 3 76 0 00001 720 ADM 1.X2 F+3 T6 F I 
~ 01261 0 71 a 00044 721 MV3 LDX LKP.XO LOCATIeN OF INSERTED ITEM 

01262 0 51 a 01205 722 BRR MOVE EXIT 
01263 0 75 0 00120 723 MOV5 LD8 Z 
01264 2 55 0 00004 724 ADD 4.)(2 M+N TO M 
01265 2 35 a 00002 725 5TA 2.X2 
01266 2 36 a 00004 726 ST8 4.X2 a TO N 
01267 2 76 0 00000 727 LDA 0.X2 8 
01270 2 53 0 00005 728 SKN 5.X2 
01271 0 55 0 00144 729 ADD P3 8 + 3 TO 8 
01272 2 35 a 00001 730 STA 1.X2 8 TO F 
01273 0 01 0 01254 731 8RU MV2 
01274 0 55 0 00124 732 MeVl ADD 822 
01275 0 14 0 00034 733 ETR XADR C~N5TRUCT INDIRECT WORD 
01276 0 35 0 00045 734 STA LKS P+2.X2 (FROM) 
01277 0 55 0 00144 735 ADD P3 
01300 0 35 a 00043 736 STA LKM P+5.X2 (TO) 
01301 2 76 0 00000 737 LDA 0.X2 B 
01302 2 55 0 00002 738 ADD 2.X2 8+M 
01303 2 55 a 00004 739 ADD 4.X2 8+M+N 
01304 0 54 a 00044 740 SUB LKP 8+M+N-P 
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01305 0 73 0 00120 741 SKG l NO. BF \JBRDS TO MOVE 
01306 a 01 0 01315 742 BRU MOV6 o WORDS 
01307 0 16 0 02075 743 HRG =040000*/S9300 
01310 1 66 a 00000 744 CAX 
01311 0 76 1 00045 745 MOV? LDA *LKS 
01312 0 35 1 00043 746 STA *LKM MOVE ONE UORD UP '1 

"" 
01313 2 77 0 37776 747 EAX -2.X2 
01314 a 41 a 01311 748 BRX MOV7.XO 
01315 a 76 0 00043 749 MeV6 LDA LKM P+5.X2 
01316 0 55 a 00066 750 ADD 823 P+6.X2 
01317' 0 35 0 00045 751 SlA LKS 
01320 0 01 0 01233 752 BRU MVt 
01321 0 00 0 00000 7::3 CNVI~l HLT 0 

* 01322 0 35 a 01026 754 STA VAlU 
01323 0 14 a 00026 755 ET-R CO2 MASK 1ST AND 3RD CHARACTERS 
01324 3 74 0 00060 756 HUL Kl.X2 TIMES BASE - 64 

* 01325 0 55 0 01322 757 ADD VALU 

'" 01326 0 35 0 01325 758 STA VALU 
0'1 01327 0 14 0 02064 759 ETR =077770000 
I 01330 3 74 a 00061 7fO HUL K2.X2 TIMES BASE SQUAREr 4096 ~ -

* 
t-V 01331 0 55 a 01326 761 ADD VAlU RESULT 

01332 0 51 a 01321 762 8RR CNVRT EXIT 
01333 0 00 a 00000 763 SSIGN HLT a 

* 01334 0 76 a 00607 764 LDA CHR 

'" 01335 a 35 0 00716 765 STA TERM 
01336 0 75 a 00120 766 LOB l 
01337 0 36 a 00047 767 STB SIGN. + TO SIGN 
01340 1 72 0 00141 768 SKE HCHR TEST FOR -
01341 0 01 0 01345 769 BRU SSIGNI 

* 01342 0 75 0 01036 770 LOB HI 
01343 0 36 0 00047 771 SlB SIGN - TO SIGN 
01344 0 01 0 01347 772 BRU SSIGN2 
01345 1 72 a 00160 773 SSIGNI SKE PLUS TEST FOR + 
01346 0 01 0 01350 774 BRU SSIGN3 

'" 01347 0 43 0 00725 775 SSlGN2 BRM GET SKIP + OR -
01350 0 51 0 01333 776 SSIGN3 BRR SSIGN EXIT 
01351 0 00 0 00000 777 DPM'T HLT a 

* 01352 a 36 0 00000 778 5-18 \JftRD LBW 
01353 1 74 0 00032 779 MUL P5 10*HO\J re B 
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* 01354 0 76 0 01352 780 LDA WORD lOW 

* 01355 0 36 0 01354 7 e 1 ST8 W6RD 
01356 0 6620 001 782 Rey 1 MJl CLEARS 823 
01357 1 74 0 02076 783 MUL =10 
01360 0 02 20001 784 ROV 

* 01361 a 55 0 01355 785 ADD l.JORD 10*HIGH + CARRY 
01362 0 40 20001 786 OVT 

* 01363 0 61 a 01015 787 MIN TERR SET TRUNCATION ERR6R 
01364 0 51 o 01351 788 8RR DPMT EXIT 
01365 0 00 o 00000 789 DPA HLT 0 
01366· 0 35 o 00012 790 STA TEMP 

* 01367 0 76 a 00000 791 LDA \JRD2 
01370 0 14 a 00100 792 ETR 112 
01371 0 6600 001 793 RSH 1 
01372 0 14 0 02077 794 ETR =037777777 
01373 0 36 0 00013 795 ST8 TEMP+l 
01374 0 55 a 00013 796 ADD TEMP+l 
01375 0 6600 027 797 RSH 23 

-----~. - ---
01 01376 0 14 0 00066 798 ETR BNf 
I 

01377 0 02 20001 799 ROV ~ 
w 014100 0 55 0 00012 8CQ ADD TEMP 

* 014101 a 55 a 00000 BCI ADD URDl 
014102 0 40 20001 8C2 OVT 

* 014103 0 61 o 01363 803 MIN fERR SET TRUNCATION ERR6R 
014104 0 51 a 01365 804 8RR DP'A EXIT 
014105 0 00 a 00000 8C5 DPNM HLT 0 

* 01406 0 76 0 01401 8C6 LD.I\ WRDI 

* 014107 0 75 a 01367 8C7 LDB WRD2 

* 01410 a 36 a 01361 808 STS WORD X2 
01411 I 74 0 00055 8eg MUL MULTI 

* 01412 1 77 a 01406 810 XMA WRDI Xl T6 A. SAVE H 

* 01413 0 36 a 01407 811 ST8 URD2 SAVE L 
01414 1 74 a 00056 812 MUL MULT2 
01415 0 6600 027 813 RSH 23 
01416 0 14 0 00066 814 ETR BNE 
01417 0 43 a 01365 815 8RM DPA AS + Hl TO AS 

* 01420 0 35 a 01412 816 STA WRDI SAVE H 

* 01421 0 36 o 01413 817 ST8 WRD2 SAVE L 
* 01422 0 76 o 01410 818 LDA l.J6RD X2 
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01.423 0 6600 001 819 R5H 1 
01424 0 14 0 02077 820 ETR =037777777 
01425 1 74 0 00055 821 MUL MULTI 
01.426 0 6600 027 822 RSH 23 
01427 0 14 0 00066 823 ETR ONE 
01430 0 43 a 01365 824 BRM DPA A8+HL TO AS 

* 01431 a 35 a 01420 825 STA ·W~Dl 

* 01432 0 36 0 01421 826 STS WRD2 
01433 0 51 a 014D5 827 BRR DPNM EXIT 
01434 a 00 a 00000 828 $DP\J HLT 0 
01435· 0 76 0 00052 829 LDA SCALE 
01436 0 35 0 00051 830 STA 8EXP ~CALING ( IF NOT SPECIFIED 
01437 0 75 0 00120 831 LDB Z 

.... 01440 a 36 a 01431 832 STB ~RDl CLEAR HOW 

* 01441 0 36 0 01432 8:!3 STB WRD2 CLEAR L3\J 

* 01442 0 75 0 01342 834 LD8 HI 
01443 0 36 0 00054 835 STB FFLG RESET FL6ATING FLAG 
01444 0 36 {) 00053 836 SlB DEXP ... 1 TO ntcIMAL EXP6NNET 

01 01445 0 43 0 01333 837 BRM SSIGN SET SIGN 
I 

t 01446 0 75 a 00047 838 LDB SIGN 
01447 0 36 a 00050 839 STB DPSIGN SET DP SI(;N 
01450 1 72 a 00163 840 DP\J3 SKE PCHR TEST FOR • 
01451 0 01 0 01472 841 8RU DPW4 
01452 0 61 0 00054 8.42 MIN fFLG SC:T FLOAT F1..AG 
01453 .0 01 0 01465 843 BRlJ DPW2 

* 01454 0 55 0 01334 844 DPWI ADC C-HR 2*CHR TO A 

* 01.455 1 77 0 01441 8AS XMA WRJ;2 2*CHR TO L 
01456 0 46 20005 8A6 ABC L TO B 

* 01457 1 77 o 01440 847 XMA lJRDI H TO A. o TO H 
01460 0 43 o 01351 848 SRM DPMT 10*AB TO AS 
01461 0 43 o 01365 849 8RM DPA 10*A8+CHR T6 A8 

* 01462 0 35 o 01457 850 STA \J~Dl SAVE H 

* 01463 0 36 o 01455 851 ~ 5T8 WRD2 SAVE L 
01464 0 53 o 00053 8~2 SKN DfXP SKIP UNLESS PERiO[ SEEN 

01465 0 61 o 00053 853 DPIJ2 MIN DEXP INCR DECIMAL EXPO~ENT 

* 01466 0 75 o 00000 854 LDB DC 
* 01467 0 43 o ..0 1055 855 SRM TCHR TEST FOR DECIMAL [IGIT 

01470 0 01 a 0145{) 856 SRU DPlJ3 
01471 0 01 o 01454 857 8RU DP\Jl 
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01~·7~~ 1 66 0 00000 858 DP\.}4 CAX 

* 01~·73 a 75 0 01466 859 LOB DC 

* 01474 0 43 0 01134 860 8RM SK8 
01~·7~; 2 00 0 00106 861 HLT CTT_X2 
01~·76 a 01 0 01454 862 BRU DP\Jl 
014.7)' 0 76 0 00120 863 LOA Z 
015;00 0 53 0 00053 864 SKN DEXP TEST FOR PERIOD 
01 !SO l. 0 54 0 00053 865 SUB DEXP DECIMAL EXPONENT 
01510~~ 0 35 0 00053 866 STA DEXP 

* 015iO~~ a 76 0 01454 867 LDA CHR 
015i04!l- 1 72 a 00204 868 DECK2 SKE HE 
01510~) 0 01 0 01512 869 8RU DECK3 

* 01~S06 0 43 0 01347 870 BRM GET 
OISO? 0 43 a 02007 871 8RM DEC\.} 
01~~SI0 1 76 0 00053 872 DECK6 ADM DEXP 

* 015;ll 0 76 0 01503 873 LDA CHR 
0151~~ 1 72 0 00203 874 DECK3 SKE HB 
015;1~~ a 01 0 01524 875 8RU DECK4 

* 01 015,14 0 43 0 01506 876 8RM GET I 
~ 015;lS 0 43 a 02007 877 8RM DEC\.} 
01 

015,16 1 71 0 00000 878 CNA 
015;17 a 35 a 00051 879 DECK8 STA BEXP 

* 01520 0 76 a 01442 880 LDA HI 
01521 a 35 0 00054 8el STA fFLG 

* 0152~~ a 76 a 01511 882 LDA CHR 
01523 a 01 0 01504 883 8RU DECK2 
01524 1 72 a 02100 884 DECK4 SKE =-*-
0152:; a 01 0 01543 885 BRU DECKS 

* 01526 0 43 0 01514 886 BRM GET 
015,27' 1 72 a 02070 887 SKE z-+-

015·3CJ 0 01 0 01535 888 8RU DECK7 

* 015,31 a 43 0 01526 889 8RM GET 
015,3~! 0 43 a 00431 890 8RM SCI 
015,33 1 76 0 00053 891 ADM DEXP 
015;34 0 01 a 01503 892 8RU DECK2-1 
01513~; 1 72 0 02071 893 DECK7 SKE =-,-
01536 0 01 a 01543 894 8RU DECKS 

* 015,37 a 43 0 01531 895 8RM GET 
015,40 0 43 0 00431 896 8RM SCI 
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01541 0 55 0 00051 897 ADD BEXP 
01542 0 01 0 01517 898 BRU DECK8 

* 01543 a 76 a 01462 899 DECt<:5 LOA \.IRDI 

'* 01544 a 75 0 01463 900 LDB \.IRD2 
01545 a 71 a 00120 QCl LOX Z.XO 
01546 a 6710 056 9C2 NeD 46 NORMALIZE 

* 01547 a 35 a 01543 9C3 STA \.IRDI 

* 01550 0 36 a 01544 9C4 ST8 URD2 
01551 1 67 a 00000 905 CXA 
01552 0 6720 all 906 LCY 9 
01553' 0 6600 011 907 RSH 9 
01554 0 73 a 02101 9C8 SKG =-46 
01555 0 76 a 02101 9C9 LDA =-46 
01556 0 53 0 00053 910 SKN DEXP 
01557 0 55 0 00125 911 ADD P24 
01560 1 76 0 00051 912 ADM SEXP MODIFY BINARY EXPONENT 
01561 0 53 0 00053 913 SKN DEXP TEST SIGN OF DECIMAL EXPONENT 
01562 a 01 0 01655 914 BRU DPW5A 

01 01563 0 46 30003 915 CLR 
I 
~ 01564 a 54 a 00053 916 SUB DEXP 
0-

01565 0 01 a 01571 917 SRU DP\J9 
01566 0 76 0 02101 918 DP\.J91 LDA =-46 
01567 1 76 0 00051 919 ADM BEXP 
01570 0 76 a 00053 920 LDA OEXP 
01571 0 75 0 001?0 921 DPIJ9 -LDB Z 
01572 a 36 0 00053 922 ST8 OEXP o TO D 
01573 a 73 a 00031 923 SKG P9 TEST RANGE 
01574 0 01 0 01600 924 BRU DP\J6 
01575 0 54 0 00031 925 SUB P9 
01576 0 35 a 00053 926 STA OEXP 0-9 T6 0 
01577 0 76 0 00031 927 LOA P9 
01600 1 66 a 00000 928 DP\.J6 CAX 
01601 1 71 0 00000 929 CNA 
01602 1 76 0 00051 930 ADM SEXP MODIFY BINARY EXPONENT 
01603 2 75 0 00066 931 LDB FIVES.X2 P6\.1ER OF 5 
01604 0 76 a 00120 932 LDA Z 
01605 0 71 0 00120 933 LDX z.xo 
01606 0 6710 056 934 NOD 46 NORMALIZE POWER 6F FIVE 

* 01607 0 35 0 01422 935 STA \JORD 
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0161~0 1 67 a 00000 936 CXA 
01611 a 6720 011 937 LCY 9 
016112 0 6600 011 938 RSH 9 
016113 1 7.1 0 00000 939 CNA 
016114 1 76 0 00051 940 ADM BEXP 81NARY EXPItNENT 
01615 a 76 a 00017 941 LDA 81 
a 16116 a 75 a 00120 942 LD8 Z 

* 016Jl7 1 75 0 01607 943 DIV \J6RD 
01620 a 35 0 00055 944 STA MULTI 1ST \J6RD 6F R~G.PR_LCAL 
016:21 0 46 10012 945 BAC 

* 016:22" 1 75 0 01617 946 DIV \J6RD 
016~23 0 55 0 00066 947 ADD ONE 
016:?4 0 35 0 00056 948 STA MULT2 2ND W6RD 6F RECIPRICAL 
01625 0 43 0 01405 949 8RM DPNM DATA TIMES POWER BF 5 
016:26 0 76 a 00053 950 LOA DEXP - - -- . __ .- _._. -_. -- ._------
016:27 1 72 0 00120 9~1 SKE Z TEST F6R DECIMAL SCALING DDNE 
016:30 0 01 0 01566 952 BRU DP\J91 

* 016:31 0 76 0 01547 953 DP\.II0 LOA URDI - . -_ .. -. -- ._----- ._ .. -~- -.----.--- -.-.---.---~ -----.- ---- - ... _-------
01 016:32 0 53 0 00054 954 SKN FFLG TEST FeR Fl6ATING P"INT I 
~ 016:33 a 01 0 01706 955 8RU DPF 
"-I 

016:34 a 02 20001 956 R6V _ ... _- .. -... __ . __ ._-- -- --- ._---

01635 0 71 0 00051 957 Lox BEXP.XO 
016:36 0 53 0 00051 958 SKN 8EXP 
016:37 0 01 0 01646 959 BRU OP\J12 - - - .. -.---- -_.- _. ______ 0_. 

01640 1 77 0 00051 960 XMA BEXP 
016,41 1 71 0 00000 961 CNA 
016,42 1 77 0 00051 962 XMA 8EXP 
016,43 0 71 o 00051 963 LOX 8EXP.XO 
016,44 2 6600 000 964 RSH 0.X2 
01645 0 01 0 01651 965 BRU OP\J13 - - .•. --.. -... -.~----- ._ .. - ._-- ----
01646 2 6700 000 966 DP\.I12 LSH 0.X2 
01647 a 40 20001 967 OVT 

* 01650 a 61 0 01403 968 MIN TERR SET TRUNCATI6N ERR6R 

* 01651 a 35 0 01631 969 OP\J13 STA URDI 

* 01652 0 36 0 01550 970 DPU14 5T8 \.IRD2 
01653 0 43 0 01737 971 BRM DPSS COMPLEMENT IF NEG 
01654 a 01 a 01730 972 BRU DP\J20 
01655 0 76 a 02102 973 DPU5A LDA =22 
01656 1 76 0 00051 974 ADM 8EXP 



Page 26 of 31 LISTING Catalog No. 012009 

01657 0 75 0 00120 975 DPIJ5 LD8 Z 
01660 0 76 0 00053 976 LDA DEXP 
01661 0 36 0 00053 977 ST8 DEXP a TO 8 

01662 0 73 0 00031 978 SKG P9 TEST RANGE 
01663 0 01 0 01667 979 BRU DPWll 

I 

01664 0 54 0 00031 980 sue P9 
01665 0 35 0 00053 gel STA DEXP 
01666 0 76 0 00031 982 LDA P9 
01667 1 66 0 00000 983 DPIJl1 CAX - --- - -------

01670 1 76 0 00051 984 ADM BEXP MODIFY BINARY EXP6NENT 
01671' 2 75 0 00066 985 LDB FIVES.X2 P\JER OF 5 
01672 0 76 0 00120 986 LDA Z 
01673 0 71 0 00030 987 LDX P47.XO 
01674 0 6710 056 988 NOD 46 
01675 0 35 0 00055 989 STA MULTI NORMAL I ZEIL __ P~\.I;~ __ ~F_~ __ 

---~-----

01676 1 67 0 00000 990 CXA 
01677 1 76 0 00051 991 ADM BEXP MODIFY B 
01700 0 36 0 00056 992 STB MULT2 CLEAR lOW ~RDE~ U6~~_ --- ----------~---

OJ 01701 0 43 0 01405 993 8RM DP"'M DATA TIMES PO~ER 6F 5 
I 
~ 01702 0 76 a 00053 994 LDA DEXP (X) 

01703 0 73 0 00120 995 SKG Z 
01704 0 01 0 01631 996 9RU OP\JI0 FINISHED 
01705 0 01 0 01657 997 BRU OP\J5 
01706 0 43 0 01737 998 DPF 8RM OPSS COMPLEMENT IF NEG .- ---- ----
01707 0 71 0 00030 999 LDX P47.XO 
01710 0 6710 057 lOCO NOD 47 

* 01711 0 35 0 01651 lOCI STA \.JRDI 
01712 1 67 0 00000 1002 CXA 
01713 0 72 0 00102 1003 SKA FMM 
01714 0 76 0 00120 10C4 LDA Z 
01715 1 72 0 00120 10C5 SKE Z 
01716 0 55 0 00051 IOC6 ADD BEXP MODIFY 8INARY EXPONENT 
01717 0 35 0 00051 10C7 STA BEXP 
01720 0 6700 017 1008 LSH 15 
01721 0 6600 017 1009 RSH 15 
01722 1 72 0 00051 1010 SKE BEXP 

* 01723 0 61 0 01650 1011 MIN TERR SET TRUNCATION ERROR 
01724 0 6720 017 1012 Ley 15 
01725 1 64 0 00000 1013 CA8 



- ~- _._- -- --

Page 27 of 31 LISTING Cata108 No. 012009 

01726- 0 6620 017 1014 RCY 15 

* 01727 0 36 0 01652 1015 ST8 WRD2 

* 01730 0 76 0 01522 1016 DPU20 LDA CHR 

* 0173 Jl 0 35 a 01335 1017 STA TERM SET TERMINATIR 

* 0173:~ 0 43 0 01537 1018 8RM GET St<IP • 
0173:3 0 43 0 02041 1019 BRM GNF 

* 01734~ 0 75 0 01727 1020 LD8 WRD2 

* 0173!5 0 76 0 01711 1021 LDA WRDI 
01736 0 51 0 01434 1022 BRR DP\J EXIT ----.. --.---
01737 0 00 0 00000 1023 DPSS HLT a 
01740" 0 53 0 00050 1024 SKN DPSIGN TEST DP SIGN 
01741 0 51 0 01737 1025 BRR DPSS EXIT 
o 17 4:~ 0 46 00014 1026 XA8 

* 0174:3 a 17 a 01520 1027 EOR Ml 

* 017441 0 54 0 01743 1028 SU8 Ml -_ .. _ .. _------------- - - -~----

0174~; 0 46 00014 1029 XA8 

* 01746 0 55 a 01744 1030 ADD Ml 

* 01747 a 43 0 01474 1031 BRM SKB _._----_ .. -_.-- --~-.----.-.-.--.--- ---_. __ ._--------

* t1l 017SD 0 00 0 01746 1032 HLT Ml 
* !... 01751 0 54 0 01750 1033 SU8 Ml -.0 

* 0175:2 0 17 0 01751 1034 EOR Ml . - - ..... - . --.-- _.- .- -.-- ------ - --

* 0175:3 0 35 0 01735 1035 STA URDI 

* 0175~~ 0 36 0 01734 1036 STe URD2 
0175!5 0 51 0 01737 1037 8RR DPSS EXIT 
01756 0 00 0 00000 1038 $6CTU HLT 0 
01757 0 43 0 01333 1039 8RM SSIGN SET SIGN 
01760 0 73 0 00143 1040 SKG A7 
01761 0 01 0 01764 1041 BRU OCTI 

* 0176:2 0 61 0 00666 1042 MIN EERR NBT OCTAL CHAR 
0176:3 0 51 0 01756 1043 8RR 6CTW EXIT - - .. _._-- - - ~---~-.- -~.---

* 0176.4 0 35 0 01331 1044 OCTI STA VALU 

* 0176 15 0 75 0 00000 1045 LDB OC 

* 01761~ 0 43 0 01467 1046 8RM TCHR TEST FOR OCTAL CHAR 
01767 0 01 0 01776 1047 8RU OCT2 
017710 0 6600 003 1048 RSH 3 

* 01771 0 76 0 01764 1049 LDA VALU 
01772 0 72 0 00020 1050 SKA AO 

* 01773 0 61 0 01723 1051 MIN TERR 
01774 0 6700 003 1052 LSH 3 INSERT NEIJ CHAR 
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01775 0 01 0 01764 1053 BRU BeTl TRY NEXT CHAR .. 01776 0 35 0 01731 1054 OCT2 STA TERM .. 01777 0 43 0 01732 1055 BRM GET 
02000 0 43 0 02041 1056 BRM GNF .. 02001 0 76 0 01771 1057 LOA VALU 
02002 0 17 0 00123 1058 EOR 80 
02003 0 53 0 00047 1059 SKN SIGN TEST FOR PRECEDING MINUS 
02004 0 17 0 00123 1060 E6R BO NO PRECEDING MUNUS .. 02005 a 35 0 02001 lOci STA VALU RESULT 
02006 0 51 0 01756 1062 BRR OCTw EXIT 
02007· 0 00 0 00000 1063 $DECW HLT 0 
02010 0 43 0 01333 1064 BRM SSIGN SET SIGN 
02011 0 73 0 00031 1065 SKG P9 
02012 0 01 0 02015 1066 8RU DECl 
02013 a 76 0 00120 1067 LDA Z 
02014 0 01 0 02034 1068 BRU DEC3 .. 02015 0 35 0 02005 1069 DECI STA VAlU .. 02016 0 75 0 01473 1070 LD8 DC 

.. 01 02017 0 43 0 01766 1071 BRM TCHR 
I 

01 02020 0 01 0 02033 1072 BRLJ DEC2 
0 

02021 0 76 0 02015 1073 LDA VALU .. 
02022 0 75 o 00120 1074 LOB Z 
02023 0 02 20001 1075 ROV 
02024 0 6700 002 1076 LSH 2 .. 02025 0 55 0 02021 1077 ADD VALU 
02026 0 6700 001 1078 LS~ 1 .. 02027 0 55 0 01730 1079 ADD CHR 
02030 a 40 20001 10eo BVT .. 02031 0 61 0 01773 10S1 MIN TERR SET TRUNCATION ERROR 
02032 0 01 0 02015 1082 BRU DEC! .. 02033 0 76 0 02025 1083 DEC:2 LDA VALU 
02034 1 71 0 00000 1084 DEC:3 CNA 
02035 0 53 0 00047 1085 SKN SIGN TEST FeR PRECEDING MINUS 
02035 1 71 0 00000 1086 CNA -A TO A. .. 02037 0 35 0 02033 1087 STA VALU RESULT 
02040 0 51 0 02007 1088 BRR DECW EXIT 
02041 0 00 0 00000 1089 GNF HLT 0 .. 02042 0 76 0 01776 1090 GNF.I LDA TERM .. 02043 1 72 0 00000 1091 SKE CCf-4R TEST FOR COMMA 
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* 02044 0 53 0 01752 1092 SKN H1 AL\JAYS SKIP 
02045 0 51 0 02041 1093 BRR GNF EXIT 

* 020j~6 1 72 0 01075 1094 SKE BCHR TEST FOR BLANK 
* 02047 0 53 a 02044 1095 SKN Ml ALYAYS SKIP 

02050 0 51 0 02041 1096 BRR GNF EXIT IF BLANK 
* 02051 0 61 0 01762 1097 MIN EERR ILLEGAL CHARACTER 
* 020!52 0 76 a 02027 1098 LDA CHR 
* 020!53 0 35 0 02042 1099 STA TERM 
* 02054 0 43 0 01777 1100 BRM GET SKIP CHARACTER 

02055 0 01 0 02042 1101 BRU GNFI 
020!56' 0 00 0 00000 1102 $MAXL HLT 0 
02057 0 76 0 00001 1103 LDA ML6C OLD MAX 

* 02060 0 73 0 00571 1104 SKG LOC 
* 02061 0 76 0 02060 1105 LDA LBC 

02062 0 35 0 00001 l1C6 5TA MLOC NEY MAX _. __ ._- --
02063 a 51 a 02056 l1C7 BRR MAXL 

00000000 1108 BeON EQU 0 BLANK CONNECTER ceDE 
00000100 1109 ceON EQU 0100 .. C. 0 NNE CTER~_ COD E .. _ ,-_. __ ._--" -~ 

-.~----.----

<..rt 00000200 1110 ReON EQU 0200 CONNECTER CODE I 
<..rt 00003310 1 1 1 1 SCBN EQU 03310 + ++ CONNECTER CODES 

00003411 1112 DCBN EQU 03411 CONNECTER CO~li_.S 
00004522 1113 peON EQU 04522 * ** CONNECTER cetEs 
00004647 1114 QCON EQU 04647 I II CONNECTER CetES 

1115 END --.-- .. 0_._ 

02064 77770000 
02065 00005000 
02066 00001700 
02067 10101010 
020:70 00000020 
020:71 00000061 -- ._----.- ------. --.- ------.------.--
020'72 00005100 
020'73 00177777 
020'74 00177775 
020'75 00040000 
02076 00000012 
02077 37777777 --- -,.-- --- .-~ --- -- - --.- - . - ---

0211C1O 00000054 
02101 77777722 
021102 00000026 
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00014 TPL 
00217 LTRI 
00016 SOT 
02052 CHR 
02054 GET 
00260 PASS 
00223 lTR2 
00573 B8 
00747 RELM 
00575 ADOR 
02037 VA,LU 
00766 MODE 
00241 LADD 
00243 LTR3 
00543 VERR 

-- --------
00263 XE~R 

00265 LRT 
02061 LOC 

-- ,----- ----
tTl 00274 REFM I 
tTl 01747 SK9 I\.) 

00432 Ie 
00363 LSXT 
02053 TERM 
00651 PERR -"--_. 

02047 Ml 
02051 EERR 
00533 CNTR 
01054 SC 
02017 TCHR 
00476 DLYI 
00503 OCTF 
02031 TERR 
02046 BCHR 
00541 LST 
01177 DERR 
00673 SCHR 

--"--- .. _-
00661 CC 
00566 IFLG 
00741 RfRR 
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01174 
01203 
01210 
01622 
01754 
01753 
02016 
01765 
02043 

DUPM 
BE.RR 
LIMT 
WBRD 
WRD2 
WRDt 
DC 
Be 
CCHR 
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SCIENTIFIC DATA SYSTEMS 

Page 1 of 7 

IDENTIFICA TION: 

AUTHOR: 

ACCEPTED: 

COMPUTER 
CONFIGURA TION: 

PURPOSE: 

PROGRAMMED 
OPERATORS: 

STORAGE: 

TI.ivIING: 

USE; 

SOS PROGRAM LIBRARY 
PROGRAM DESCRIPTION 

900 Serie s SYMBOL Part III 

SDS 

January 12, 1965 

Catalog No. 012010 

Any SDS 900 series cOITlputer with at least 4K ITleITlory. 

PerforITl input/output editing for SYMBOL. 

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

0725 locations including constants 

N/A 

SYMBOL consists of three parts (separately asseITlbled 
prograITls) plus a ITlneITlonic table plus I/O subroutine s. 

Part III perforITls the following functions: 

I. Edit the syITlbolic input line. 

2. Edit the listing output iITlage .. 

3. Set up the binary output record and checksuITl. 

4. Flush the output records. 

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

EDC 
EDE 
EDF 
EDIT 

EDL 

6-1 

ELN 
FLD 
FLDC 

FLUSH 
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USE: (Cont) 

EDC 

EDS 

ELN 

EDR 
EDS 
EDTL 
EDTV 

GET 
OUTP 
RESET 
TCHR 

Catalog No. 012010 

Edit character subroutine 

Inserts the character in A into the line 
image. Steps the line image character 
po si tion. The current po sition in the line 
image is specified by: 

EXW 

EDCX 

Calling sequence: 

BRM EDC 

Edit set 

BRM EDS 

return 

contains location of current 
word 

contains current character 

with character in A return 

with initialization word in A 

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 numbe.r is 
stored in the line number field of the print 
image. 

6-2 
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USE: (Cont) OUTP 

FLUSH 

RESET 

FLD 

GET 

Output 

BRM 

return 

OUTP 

Catalog No. 012010 

with word in WORD, mode 
in WMOD 

Put word in output buffer. If buffer or if card 
type is changed (specified by contents of CTYP) 
eIT1pty buffer first. Uses FLUSH and RESET 
subroutines. 

EIT1pty punch buffer 

BRM FLUSH 

return 

Outputs current object record. Uses WRITR 
subroutine. 

Re set output buffer 

BRM RESET 

return 

Initializes output buffer after initially or after 
buffer has been eIT1ptied. 

Po si tion to next field 

BRM FLD 

return 

This subroutine skips up to eight blanks. If a 
non-blank is encountered, the subroutine will 
exit. 

Get next characte r 

BRM GET 

return ¥!ith next input character in ~A~, X2, 
and CHR 

6-3 
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USE: (Cont) TCHR 

EDIT 

EDTV 

Test character 

BRM TCHR 

Catalog No. 012010 

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 m.ask an entry in CTT (character 
translation table) with the contents of B. The 
GET subroutine is used. 

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 im.age. 
The word is also placed in the punch buffer. 

The following subroutine s are used: 

EDS 
EDE 
EDL 
EDR 
PRNT 
OUTP 

Calling sequence: 

BRM EDIT 

return 

Edit value and print subroutine 

This subroutine edits the error flags and 
the word in WORD and prints the line 
im.age. 

6-4 
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USE: (Cont) 

EDTL 

EDE 

Catalog No. 01 2010 

The following subroutines are used: 

EDS 
EDE 
EDF 
PRNT 

Calling sequence: 

BRM EDTV 

return 

Edit location and print subroutine 

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

The following subroutine s are used: 

EDE 
EDL 
PRNT 

Calling sequence: 

BRM EDTL 

return 

Edit errors subroutine 

The error characters are inserted in the 
line image if the corre sponding 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 cHaracter per word). 
The flags corresponding to the characters 
precede VERR. 

The EDC and EDS subroutines are used. 

6-5 
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EDL 

EDR 

EDF 

Catalog No. 012010 

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 fir st 
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. 

6-6 
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USE: {Cont) 

FLDC 

Calling sequence is: 

BRM EDF 

return 

Field count 

BRM FLDC 

Catalog No. 012010 

with first character in A, 
remainder of field in B 

with form word in WRD2 

return if no more fields 

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

6-7 



Execute EDCS +i 
i+l_i 
«EDW))+(o) - «EDW) 

(ALN) + 0666667 - (o), (ALN) 
«0)1\060606060)/8 -(0) 
({ALN)- (o»" 017171717 - {o 
(o) __ {ALN) 

-3 --(X2) 

ELN2 

~~(b) 
Cycle (ob) right 12 
(0) - ((BUF -2) 
(b) ~ (CaUF - 1 ) 

900 SERIES SYMBOL PART 111 

EDCS 

I (o}x 1215~(0) 
EDCS +1 

I (0)x2
12 

-(0) 

EDCS +2 

I (o)x 2
6 ~(o) 

EDCS +3 

O-i 
(o)+«EDW» -({EDW» 
{EDW}+l ~(EDW) 

(b) -(TEMP) 

IGET I 
(TEMP) -(b) 

I INPUT I 
CBUF ~ (CHAR) 
O-j 

ITlliJ 
@TI] 

O-j 
(CHAR)+ 1 _(CHAR) 

GETT+3 

GETT 

I (0}/218 _(0) 

GETT+ 1 

I (0)/212 -(0) 

GETT+2 

I (0)/2
6 

-(a) 

6-8 
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900 SERIES SYMBOL PART III (cont.) 

illTI (!ill 
I EDLI (EDWV)~(a) 

(EDWV) ---(a) (ill] 
~ 
(WORD) ~(WRD1) 

7~(CNTR) 

(WORD) x S-(ab) 

(a)/\ 7----(a) I EDR I 
I PRNT I 
I QUTPI 

[ill] 
I PRNT I 

(a)/3-(a) 
remainder to (b) 

(a) -(CNTR) 
(b)-(X2) 
0---'(0) 
(WRD1)~(b) 

(ob) x 2(X2) ----<ob) 

ITill 
~-(o) 

IEDCI 

O-(b) 

(EDWE)-(o) 

D£D 
(VERR)+ (VERR)-""-(VERR) 
O~(VERR) 
(ERR C) -(X2) 

EDF2 

0-(0) 
.... ----1 (ob) x S -

EDFl 

(b) ----<WRD1) 

I EDC I 
(WRD1) -(b) 
(CNTR) -1 
~CNTR) 

(WRD2)V040000000-(0) 
22~(X2) 

normalize 
shift (ob) left 1 
(0) --(WRD2) 
(X2) + 1-(X2) 

6-9 

(ob) 

(EDWL)~o) 

IillJ 
4---<CNTR) 
(LOC) /\ (ADDR) x 212 ______ 

(ab) 



(PLOC) := (LOC) 

Data 
Record 

(DWl + (DWC» := (WORD) 

DATA 

(REL) := (REL) ++b
22

(WMOD)*2(22-DWC) 

(SREL) := I(24-DWC)++(SREL) 

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

(DWC) := (DWC) + 1 

(QLOC):=(LOC) 
(REL) := 0 
(SREL) := 0 
(PREL) := 0 
(PTYP) := (CTYP) 

RESET 

900 S ERI ES S YMBO L PART III (cont.) 

2 

3 

OUTPl OUTP2 

S 
..,:....----. ......... U FLUSH 

S 
1--................ U RESET 

S 
U 
B 
R 

B B 

End Record with 
transfer address 

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

Yes 

Yes 

(DWl + (DWC» := (REL), (DWC) := (DWC) + 1 

Yes 

(DWi + (DWC» := (SREl), (OWC) :=(DWC) + 1 

Yes 

(DWl + (DWC» :=(PREL), (DWC) :=(DWC) + 1 

FLUSHl 

(DWC) := (DWC) + 1 

(CW) := (PTYP)*2
22 

++(DWC)*2
l5 

++ 0 

CHKSUM 
Compute 
folded 
checksum 

6-10 

S 
U 
B 
R 

Write one 
record 

2 

3 



900 SERIES SYMBOL PART III (cont.) 

S 
U 
B 

End record, no 
transfer oddress 

FLUSH 

(A) := (CW)**Om70000 - - 077770000 

(CHKS) := {(A)O_ll - - (A)12_2~}**07777 

4 

6-11 

External label 
ref. or def. 

(OWl +(OWC» := 1st 4 chars. of label 
(OWl +(OWC) + 1 := last 2 chars. of label 

(lCN) := (ICN) ++bits 6-23 of 3rd 
word of label item 

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

(WORD) := (CNTR) 

POP def. or external 
POP ref. item 

(OWl +(OWC» := 1st 4 chars. of label 
(OWl +(OWC) + 1) := last 2 chars. of label 

(lCN) := 3d word of POP item 



900 SERIES SYMBOL PART III (cont.) 

GLOSSARV OF TERMS AND SYMBOLS 

(a) = contents of register whose label is a 
(CTVP) = 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 re locatable, 0 if not 
(PMOD) = POP reference indicator for (WORD) 

J = 1 if (PMOD) 10 (means (WORD)2_8 > 77
8

) 
J = 0 if (PMOD) = 0 

(STVP) = if (CTVP) = 0, then (STVP) is special I/O relocation indicator 
I = 1 if (S TVP) < 0 
I = 0 if (STVP) ~O 

if (CTVP) > 0, then (STVP) = 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 

(lCW) = location of current word in current record 
(PTVP) = value of (CTVP) on previous entry to OUTP 

(CHKS) = current checksum value 
(A) = contents of the A register 

(REL) = current load relocaction modifier word 
(SREL) = current special I/O relocation modifier word 
(PREL) = current POP relocation modifier word 

(CW) = control word for current record 
(DW 1) = 1 st data word of current record (DW 1 = CW + 1) 

Permissible values of (CTVP) 

Binary 
Value 

000 
001 
010 
011 

(100 

Meaning in OUIP 

= Data Record item 
= external (label) reference or definition item 
= POP definition or external POP reference item 
= End Record with transfer address 
= End Record with no transfer address)* 

*Converted to 011 on output. 

6-12 



1 * 53 ~ 

00000000 2 S9300 EQU 0 P' 

00000000 ~ XO EQU 59300 CI 

00000002 . 4 12 EQU 2-59300 
..... 

16400000 5 CAB "PD 016400000 2. 
16500000 6 eBA O~D 016500000 ..... 
16600000 7 GAX OPD 016600000 

~ 

16700000 8 ex" OPD 016700000 
17000000 9 CBX ftPD 017000000 
17100000 10 CNA "PO 017100000 
17200000 1 1 5KE ·OPD 017200000 
17300000 12 5KR OPO 017300000 
17400000 13 MUL OPD 017400000 
17500000 14 DIV OPO 017500000 
17600000 15 ADM OPO 1)17600000 
17700000 16 XMA OPD 017700000 

.-_._--_.--

00002 17 AORG 2 
00002 Ie $C~ RE:S 1 

0- 00003 1~ D\Jl RE5 31 
I 0 00000 20 O~G 0 w 00000 21 $CHR Rf!:S 1 

00001 22 SEDCT RiS 1 
- -- ._" .---.-~-.--

00002 23 $ALN RES 1 
00003 24 SO\JC RES 1 
00004 25 GHA~ RES 1 

26 IFRM F~RM 3.6.1.14 
00005 0 00 00022 27 EDwE HLT LaUF 
00006 0 01 00023 28 EDwL BRU L8UF+l 
00007 0 00 00025 2~ EO\JV HLT LBUF+3 
00010 30 $EDU RES 1 0 

I» 
00011 31 TEMP RES 1 
00012 32 PTYP Re:S 1 
00013 33 t?LOC RES 1 
00014 34 QLOC RES 1 z-

0 
00015 35 $IC\J RES 1 . 
00016 36 CHt(S RES 1 0 ..... 
00017 37 REL RES 1 N 

00020 38 5REL RES 1 
0 .... 
0 



00021 39 PREL R I:: S 1 
00022 40 $LdUF RIES 0 ~ 

s» 
00022 41 R!ES 3 (1) 

00025 42 $EREFI RiES 0 N 
00025 43 RES 1 0 
00026 44 $EREF2 R~S 0 .... 
00026 45 RES 4 

..... 
~ 

00032 46 $C8UF RES 0 
00032 47 RES 1 2~_~, 
00046 4A $TBFE RES 0 
00046 49 RES 8 

00056- 50 $C8FE RES a 
00056 00506060 51 $DLYI DATA 060606060 
00057 vOOOO054 52 ERRA DATA 054 
00060 00000046 53 DATA .r;,. 

000 6 1 00000024 54 DATA 024 
000 6 2 00000025 5!5 DATA 025 t"' 

00063 00000031 56 DATA 
..... 

OJI CIl 

00064 00000043 57 DATA 043 
~ 
H 

0- 00065 00000047 5A DATA 047 Z 
I 

00066 00000051 DATA 
C) 

59 051 
~ 00067 00000063 60 DATA 063 

000 70 00000064 61 DATA 064 
00071 00177766 62 !E~RC DATA E~RA-ERRC+0200000 

00072 50000000 63 DATA 060000000 
00073 00600000 64 DATA 060000n 
00074 00006000 65 DATA 06000 
000 75 17000000 66 DATA 017000COO 
00076 00170000 67 DATA 0170000 
000 7 7 00001700 6e DATA 01700 () 

00100 6~ ETBL RES 0 s» 
00100 v 00 00000 70 $EDC HLT 0 pr ..... 
00101 0 54 00676 71 SUB =060 0 

* 00102 J 75 00000 72 LDB l 

00103 0 23 00107 73 EDCl EXU EDCS EXECUTE SHIFT Z 
0 

00104 " 61 00103 74 MIN EDCI SfEP SHIFT . 
00105 1 76 40010 75 ADM *EJJ\J ADD CHARACTER lr;, MEMOKY 0 ..... 
00106 0 51 00100 76 BRR EDe EXIT N 

0 

00107 0 67 00022 77- EDCS LSH 18 l~T Cl"iAR ..... 
0 



OOll10 0 67 00014 7e LSH 12 21'4D CHAR 
001111 0 67 00006 79 LSH 6 3KD CHAR too 

PJ 
OOlll:~ 'J 01 00113 80 8RU EDC2 LAST CHAR IN UORD 
OOlll :3 0 75 00120 81 E:DC2 LDB EDCX Rt::SET EXC CI 

00114 0 36 00103 82 ST8 EOCI 
2. 001ll~5 1 76 40010 8J ADM *EDW S TOR'E LAST CHAR 

001116 0 61 00010 84 MIN EDW STEP IJf)RD .... • 001117 0 51 00100 85 BRR EOC E,\IT 
001120 0 23 00107 86 EDCX EXU fDCS 
OOll2jl 0 00 00000 87 $EDS HLT 0 ----------< -
OOll2~~ 0 35 00010 ae STA EDW ucrRD Pt}SITION 
00l. 2:,· 0 66 00017 89 RSH 15 
00 J. 24' 0 55 00120 90 ADD EDCX 
00 l2~; 0 35 00103 91 STA EJJCl CHAR POSITION 
00126 ~ 51 00121 92 BRR EDS EXIT 
0012" 0 00 00000 93 ELN HLT 0 
00130 0 76 00002 94 LDA ALN ALPHAdETIC LINE Nfl. 
00131. U 55 00677 95 ADD =0666667 
0OI3~~ 0 35 00002 96 STA ALN 
00 13~; 0 14 00056 97 ETR DLYI 

- - ------ - -----
9' 00 13":~ 0 66 00003 98 RSH 3 0 
VI 00 13~i 1 71 00000 99 CI~A 

00136 0 55 00002 100 ADD ALN SLJBTRACT ZONE FROM NON-;'Z6NEsTfs 
00137 0 14 00700 101 ETR =OJ7171717 
001401 0 35 00002 102 STA ALN SAVE ALPHANUMERIC LINE NuHBER 
00141 0 71 00701 103 LOX =OO200000-3.XO 

- -- -- -- -- --- -------

00142' 2 72 00100 104 ELNI SKA ET8L.X2 Ti:::ST FOR 0 
00143 J 01 00146 105 8RU ELN2 
00144 2 16 00075 106 MRG EfBL-3.X2 Rt:PlACE 0 UITt-i BLANK 

- --- --- --

00145 0 41 00142 107 BRX ELNl.XO 
0 00146 0 75 00056 108 ELN2 LDB DLYI .. 

00147 ,. 66 20014 109 Rey 12 ~ 

00150 0 35 00030 110 STA Ct3UF-2 
00151 0 36 00031 111 STB CBUF-l 
00152 0 51 00127 112 BRR ELN EXIT !' 113 * REL6CATAaLE BINARY BurpUT 

114 * 0 .... 
00153 0 00 00000 11~ $6UTP HLT 0 N 

00154 0 71 00000 116 LDX CfYP.XO 0 
* .... 

0 
-_ ... - ---



00155 0 76 00003 117 LIlA owe 
00156 0 14 00702 118 ETR =077777 

1j 
s» 

* 00157 " 73 00102 119 Sr<;G l 
00160 01 0020J 120 BRU ~UTP2 (uWe) = o. RESET ONLY CD 

IJ ~ 
00161 1 67 00000 121 CXA 2. OJlo2 1 72 00012 122 S~~ E PIYP 
00163 W .Jl 00177 123 BRU OUTP! TYPE C"'iANGE. FLUSH AND RESEr ..... 

.J:a. 
00164 oJ 76 00703 124 LDA =24 
00165 0 73 00003 125 s~~ G OIJC 
00166 0 01 00177 126 B"~U OUTPI ( J \oj C ) = 24. fLUSH A~O RESET 
00167 0 76 00012 127 LIlA pryp 

* 001 70' 1 72 00157 128 SKE l 
001 71 2 Jl 40434 129 8f~U *TYP.X2 (PTYP) > 0 

0Ol~2 J 76 00013 130 LDA PL6C (PTYP) = 0 
00173 U 55 00704 131 ADD =1 

• 00174 1 72 00000 132 SKE LjC 
----"----"-"-- -

001 75 00177 OUTP1 (PLBC)+l NOT FLJSH j 01 133 SHU = (LOC), AND RESET 
00176 2 01 40434 134 8HU *'fVP,X2 (PL~C)+1 = (LOC) ~ 
001 77 ~ 43 00241 135 BUTPI 8RM FLUSH ~ 

0-. 00200 U 43 00354 136 tjUTP2 BRM RESET 
I 00201 2 01 40434 137 8RU *TYP.X2 

C) 

* 0-. '0202 0 76 OOOOJ 138 ENiJM LlJA wttRD 
00203 u 14 00702 139 ErR =077777 
00204 U 16 00441 140 MRG LdRU 

* 00205 U 35 00202 141 Sf A WORD (wORD):= 'SRU o,O'++(~ORD) 

* 00206 0 76 00000 142 LilA MLOC 
00207 0 35 00014 143 srA QL~C (~LBC) .. - (f1LOC) .-

144 • 
00210 0 71 00003 145 DATA LUX O\.Jc.xo 

• 00211 0 76 00174 146 LDA Lt1C 
00212 0 35 00013 147 STA PLftC (PL~C) 

e _ 
(LOC) 

() .- Il> 

* 00213 C; 76 00205 14e LDA W~RD pt 
00214 2 35 00004 149 Sf A DIJ1+1.X2 (0Wl(DWC+l» e_ 

(~ORD) 0 e-

• 00215 0 76 00000 150 LDA wl'1eo 
00216 I' 14 00705 151 ETR =2 Z 

V 0 

* 00217 0 75 00170 152 LIJB Z • 

00220 2 66 00002 153 RSH 2.X2 B22(wMBD)*2**(22-(DWC» 0 .... 
00221 1 65 00000 154 Ci3A N 

0 
00222 0 16 00017 155 M,~G Rt:L .... 

0 



0022:3 0 35 00017 156 STA REL (t~EL) :=(REL)++(A) 
00224 0 53 00000 157 SKN STYP 'SI{ 1 P IF SPECIAL 1/6 IJ{}RD tU 
0022!5 0 01 00232 ISe BRU $+5 ~ 
00226 0 75 00704 159 LOB =1 

CD 

0022;r 0 76 0021.7 160 LDA Z 
Ul 

0 
00230 2 66 20000 161 RCY 0.X2 .... 
0023:1 1 76 00020 162 ADM SREL (~REL) := 1**(24-DUC)++(SREL) .-. 

..... 
0023:2 0 46 30003 163 CLR 
0023:3 1 72 00000 164 SKE PM~D 

00234 0 75 00704 165 LOB =1 
0023!5 2 66 20001 166 RCV 1.X2 
00236- 1 76 00021 167 ADM PREL 
0023:7 0 61 00003 16e MIN Due (jJUC):=(DIJC)+l 
0024() 0 51 00153 169 BRR bUTP EXll 

170 * 
002 4 1 0 00 00000 171 F.LUSH HLT ENTRY 
0024:2 0 76 00012 172 LDA PlY? RECORD TYPE 6F RECORD BEING FLlrSH~D- t" 
0024:3 0 73 00227 173 SKG Z til 

0024.4 0 01 00247 174 BRU $+3 (PT¥P) = 0 .~ 
?' 0024!5 1 72 OOi06 175 SKE =3 0 

00246 0 01 00306 176 BRU FLUSHl (P"fYP) = 1 OR 2 
'J 0024:7 0 61 00003 177 MIN owe I 1'4 C L U DEL 0 A D - ADD RES S wORD I j~ COUNT 

-.-~- -- ~- -

00250 0 76 00014 17e LDA QL6C 
00251 0 35 00003 179 Sf A OUt Sf~RE LOAD ADDRESS 
0025:2 0 71 00003 180 LOX oue.xo 

-+~ •• _---- ---
0025:3 0 76 00017 181 LOA REL 
0025.4 t 72 00243 182 SKE Z 
0025 15 C 01 00257 183 BRU $+2 
00256 0 01 00264 184 BRU FLSH2 
0025:7 2 35 00003 185 STA DloIl.X2 srORE RELOCATION INDICATOR wORD 

0 
002610 2 77 00001 186 EAX 1.X2 S» 
00201 0 61 00003 187 MIN Due I j~CLUDE LOAD-RELOCAT 1 ttN w~RO IN CffUNT £ 
0026:2 0 76 00707 188 LDA =02000000 ~ 0026:3 I 76 00003 189 ADM n"'l ( M ) . - 1 • (REL6CATI~N \J6~D PRESENT) . -
00264 0 76 00020 190 FLSH2 LDA S~EL ~ 

0026!5 1 72 00254 191 SKE Z 9 

00266 0 01 00270 192 BRU $+2 0 .... 
0026'7 0 01 00275 193 BRU FLSH3 -~ 

002 70 2 35 00003 194 SIA Dwt.X2 0 ... 
0 



00271 2 77 00001 195 E:A X I.X2 
00272 0 61 00003 196 ~1I N Dwe 1,~CLUDE SPECIAL REL~C WO~D IN COUNT 1:1 

PJ 
00273 0 76 00710 197 l.DA =020000000 
00274 1 76 00003 198 ADM DWI ( 11 ) . - 8+ « M ) 

(1) .-
0" 

00275 0 76 00021 199 FLSH3 LDA PREL 0 

'* 00276 I 72 00265 200 SKE Z ~ 

00277 0 01 00301 201 BRU $+? 
..... 
~ 

00300 I.J 01 00306 202 BRU FLUSHI 
00301 2 35 00003 203 8TA DWl.X2 
00302 2 77 00001 204 E:AX I.X2 
00303 0 61 00003 20~ MIN owe 
00304 . 0 76 00711 206 LDA =010000000 
00305 1 76 00U03 207 ADM DIJI 

20a * FttRM RECtH~O CONTR~L \.loRD 
00306 c;, 76 00012 209 FLUSHl l.DA PTYP RC:CBRD TYPE 

* 00307 ~ 75 00276 210 LOB Z 
00310 0 67 00006 211 LSH 6 ft .... 
00311 J 55 00704 212 ADD =1 INCLUDE CONTROL WORD I i~ C'UNT en 

00312 I) 55 00003 213 ADD Dwe NK BF IJORDS IN RECORD ~ 

0- 00313 " 67 00017 214 LSH 15 Z 
I v Cl 

ex> 00314 0 16 00712 215 t"IRG =050000 REcttRD MC1DE (BINARY) 
00315 0 35 00002 216 STA CIJ 

217 * CttMPUTE CHECKSUM AND ..JRITE RECORD 
00316 0 43 00325 218 8RM CrlK~UM CC1MPUTE FOLDED CHECKSUM 
00317 0 16 00002 219 M~G Cw I t'iSERT CHECKSUM IN CONTROL WORD 
00320 U 35 00002 220 STA Cw srORE COMPLETED RECORD CONTROL WORD 

* 00321 0 43 ooono 221 8RM WRITR Wr:ITE BNE REC~RD 

* 00322 0 76 00307 222 LDA Z 
00323 IJ 35 00003 223 STA owe (UWC) := 0 

00324 0 51 00241 224 BRR FLUSH EXIT () 
225 * PJ 

226 * SUBRCUTINE Ttt Cc}M?UTE FOLDED CHECKSUM lit 
~ 

00325 J 00 00000 227 CHKSUM HLT E I~ T RY 0 

00326 C 76 00002 22e LDA Cw 
00327 ~ 66 00017 229 RSH 15 Z 

0 

00330 0 14 00713 230 ETR =077 ( A ) = NR WORDS IN RECORD . 
00331 \J 54 00705 231 SuB =2 0 ..... 
00332 0 35 00353 232 STA leN N 

00333 76 00706 233 LDA =DWI ADDRESS OF 2D \.lORD 
0 

J 
..... 
0 



_ .. -_ .. _-_.----. __ .. 

0033.4 0 35 00015 234 STA ICU 
0033~5 0 76 00002 235 LOA C\J 
00336 0 14 00714 236 ETR =077770000 EXIRACT CHECKSUM 
0033:7 0 17 00714 237 EBR =077770000 !!tDil PARITY CHECKSUM 
00340 0 17 40015 238 EOR *ICU 

... --- - . -----~.~-- ------ -.------~ 

0034.1 0 61 00015 2J~ MIN ICU INCREMENT ADDRESS 
00342 1 73 003~3 240 SKR ICN 
0034:3 0 01 00340 241 8RU $-3 
0034,4 0 75 00322 242 LDB Z ( A ) -24-81T CHECKSUM OF \JORDS 1 THR 
003~!5 0 67 20014 243 Ley 12 

- ------ _ .. _-- .. ---
00346 0 36 00016 244 STB CHKS 
0034;.,· 0 75 00344 245 LOB Z 
00350 0 56 20014 246 RGY 12 
00351 0 17 00016 247 EOR CHKS ( A ) = CBMPlETED 1 2 - 8 f,---C H-e:C trS-U-H----------
0035:2 0 51 00325 24e BRR CHKSUM EXIT 
0035:3 00000000 24~ ICN - DATA 0 

-- -----~-----

250 * 
251 * 
252 * " 

Y" 00354 0 00 00000 25~ RESET HLT ENTRY 
-- -._- ---

- 00355 0 76 00211 254 LDA LOC 
'<) 

00356 0 35 00014 255 SlA QLflC (wLBC):=(L6C) 
-- --·0035:7 0 ---.--

76 00347 25§ LOA Z 
00360 0 35 00017 257 SlA REL (~EL) :s 0 
00361 0 35 00020 258 STA S~EL CSREl) I- a 
00362 0 35 00021 259 STA PREL 
00363 0 71 00154 260 LOX ClYP.XO 
00364 0 37 00012 261 STX PTYP.XO 
00365 0 51 00354 262 8RR RESET EXIT 

--------

263 * 
003'6 0 76 00357 264 ENDN LDA Z 
00367 0 75 00002 265 LOB C\J 
003710 0 67 00003 266 LSH 3 
00371 1 72 00706 267 SKE =3 
00372 0 01 00374 26e BRU $+2 

----- ---,--_._-.- ---.-.. _-- --_._-

0 
00373 0 51 00153 26~ 8RR OUTP • 
00374 0 76 00706 270 LDA =3 0 .... --- ------- -_. ----- -------
00375 " 35 00012 271 SlA PlYP N 

00376 0 76 00206 272 LOA MLftC 
0 .... 
0 

-- . - - ._ ... _--_. _ .. 



_.- .. __ .. -

00377 0 35 00014 273 STA QL6C 
00400 0 43 00241 274 B~M FLUSH 
00401 0 51 00153 275 BRR OUTP 

276 * .' CURRENT 277 ,. INSERT 3 UORD REF OR llEF ITEM IN 

00402 0 71 00003 27e OEF LOX owe.xo ENTR'y 
.. 00403 0 76 40213 279 LDA *UORD 

00404 ~ 35 00003 280 Sf A DW1.X2 Sf ORE 1ST 4 CHARS OF L.ABEL 

* 00405 0 61 00403 281 MIN UttRD 
* 00406 0 76 40405 282 LDA *UI:tRD ._---_._-- --. .... -.------- ._-----

00407 0 14 00714 283 ETR =077770000 
00410' 0 16 00715 284 MRG -06060 
00411 2 35 00004 285 STA DU1+1.X2 STORE LAST .2 CHARS 8F LABEL 

* 00412 0 75 00366 286 LD8 Z 

* 00413 0 76 00224 287 LOA STYP 
00414 " 67 .00026 28e LSH 22 ----------_._-

E 00415 C 35 00353 289 STA ICN 

• 00416 0 76 40406 . 290 LOA *\J~RD 

00417 0 14 00705 291 ETR =2 - -_._. . .. _ ... _... .. ---

00420 J 46 cr- 00014 292 X.AB Cl 
* ~ 00421 0 61 00416 293 MIN "lORD 

-~ 00422 0 76 40421 294 L.OA *\J1'2RD . -.-.-- .-.-.--.--.----~--,.---...,....--------

00423 0 14 00702 29S ETR ·077777 
* 00424 0 43 00000 296 BI~M SK8 

00425 0 00 00705 297 HlT -2 
00426 0 16 00716 2ge MRS -=0100000 SEI ADDRESS REL8CATI~N FLAG--
00427 0 16 003!53 29~ MRG ICN SET SUB-TYPE 

00430 2 35 00005 300 9EFI STA DW1+2.X2 -'--" ~ .--~---- --- .. ,----.--.. -

00431 0 76 00706 301 LUA =J 
00432 1 76 00003 302 ADM Due (D\JC) :- CDYC)+J 
00433 0 51 00153 303 8KR OUTP EAIT 

. - _ ... -"- - ... ~- .. - .-.- ------

304 * 
00000402 305 REF EI~U DEF 

306 * CURRENT RECORD IMAGE .. _ .. _----- -. --------
00434 0 00 00210 307 TYP HLT DATA 
00435 0 00 00402 30e HLT DEF EXTERNAL REF OR DEF 
00436 0 00 00442 309 HLT POP 
00437 0 00 00202 310 HLT ENDM N 

0 
00440 0 00 00366 311 HLT ENDN .... 

0 



__ .. __ . __ . ___ . _____ v_ - .. ~---

004.1 0 01 00000 312 L8RU 8RU 0 
0044c~ 0 71 00003 313 POP LDX D~C"XO 
00443 0 76 00000 314 LDA CNTR 
004.4 0 35 00422 315 STA '-lORD 

---~.-- ------
00445 0 76 40444 316 LDA .'-I6RD 
00446 2 35 00003 317 STA D'-Il"X2 
00447 0 61 00445 31e MIN '-lORD 
00450 0 76 40447 319 LDA .'-IBRD 

320 
00451. 0 14 00714 321 ETR =077770000 

----·00452 0 16 00115 322 MRG =~ " 
---_._-----_.- -,-------

09453- 2 35 0000" 323 STA DWl+1.X2 
00454 0 61 00450 324 MIN '-IQRD 
00455i 0 76 40454 

- -- ---------
325 LDA .'-I6RD 

00456 0 01 00430 326 BRU DEFl 
00457' Q 00 QOQOO 327 SREAD HLT 0 ----. -OO'~"6-Qi 0 43 00000 328 IIRM INPUT 
08461 0 76 00117 329 LDA =C8UF 
00462 0 35 00004 330 STA CHAR SET BEGINNING rtF LINE 

-0.- 00'463 0 76 00521 331 LDA GETX I 
~ 00464 0 35 00503 332 STA GETS SET BEGINNING OF ~rtRD 

00465 U 43 00127 333 8RM ELN 
--"Ol1466 0 43 

.-

00501 334 8RM GET GET 1ST CHARACTER rtF-LINE'· 
00467 0 51 00457 335 8RR READ EXIT 
00470 0 00 00000 33e SFLD HLT 0 
00471 0 '76 00720 337 LDA =7 

-- .- ----.--- --. 

00472 0 35 00011 338 STA TEMP 
00473 0 43 00501 339 FLO! BRH GET 
00474 1 72 00676 340 SKE =" " 
00415 0 51 00470 341 8RR FLD 
00476 1 73 00011 34~ SKR TEMP 
00477 0 01 00473 343 BRU FLDl 
00500 0 51 00470 344 BRR' FLD EXIT 
00501 0 00 00000 345 SGET HLT 0 

- '---.- .. ~---.----------

00502 0 76 40004 346 LOA ·CHAR LctAD CHARACTER 
00503 0 23 00511 347 GETS EXU GETT E)(ECUTE SHIFT 
00504 0 61 00503 348 MIN GETS 
00505 0 14 00713 349 GETl ETR =077 N 

00506 0 35 00000 350 STA CHR 0 .... 
0 

----------



. - -.... -_. -_ ... ------

00507 1 66 00000 351 CAX 
00510 0 51 00501 352 BijR GET 
00511 0 66 00022 353 GETT RSH 18 1ST CHAR 
00512 0 66 000.4 354 RSH 12 2ND CHAR 
00513 0 66 00006 355 RSH 6 3RD CHAR 
09514 0 01 OOSI'5 356 BRU GET2 END U6RD 
00515 0 75 00521 357 GET2 LDB GETX -_. -- - _.---'-----
00516 0 36 00503 358 STB GETS Rt:SEl EXU 
00517 0 61 00004 359 MIN CHAR STEP \JctRD 

______ -"_~ ~t? o . .. ' Q QJ .QQ5Q5 J~Jt BRU GETI 
00521 0 23 00511 361 &ETX EXU GEll 
00522- 0 00 00000 362 STCHR HLT 0 
J)05~3 0 36 000,1 363 STB TEMP 

,~. ~ .. ~ .. - -
00524 0 43 00501 364 BRM GET GET CHAR ,?', \l. 

00525 0 75 00011 365 LDB TEMP -- 13 (J< 

_, _ .. , __ J1O~ ___ .-O_A_~ ___ OO ~2.4._. -~.~~ ~.i1.H SKB -- ----.---- ..... _._-..... -... _. ~ .. --
00527 2 00 00000 367 HLT CTT_X2 TEST FctR MATCH 
00530 o 61 00522 368 MIN lCHR CHARACTER IS It.K. 

__ ~ __ J105~J Q. __ S,_eO'_2g 3~6_~ B~R TCH~ EXIT 

Y' 00532 0 00 00000 370 SEDIT HlT 0 
~ 00533 0 43 Q0566 371 BRiM EDE Eill T . ERRltRS 

--_._--'lD'-~.4 _ _J) _.4_~_o.a(»06 372 B~H EDL EDIT ~~_CAT I DN 
00535 o 76 00007 373 LDA EDUV 
00536 0 43 00121 374 B~" EDS 

• _00.537 _0_ Z~ e_Q~15 375 LDA UIRD .-' -._ .. _._--
00540 0 35 00000 37& STA URDI DATA \4ttRD 
00541 0 43 00620 377 BRM EDR full BY FDRM 

~-~--- -110.5.'.2 Q 4~ QOOOO ,37e BRM PRNT P~.Nl LIN_~_ 

00543 o 43 00113 37.9 8RM OUTP OUTPUT \lltRD 
005,44 o 51 00532 380 8RR EDIT EXIT 

.-------.- _D.O~"5 _D~ ~OQ_ ~QOOOO ~81 SEDTV ~LI 0 
00546 0 43 80586 382 8RM EDE EDIT ERRltRS 
00547 0 76 00007 383 LDA EDUV VALUE WDRD PltSITltN 

_____ ~a Q 4;' 00121 3.8 .• BRM EDS 
09551 0 7.6007ao 385 LDA -7 

• 005.12 0 35 00'4'3 38& STA CNTR 7 CHARACTERS LEFT IN a 
~ __ 005:53 g 76 00:557 387 LDA \lORD DAT~ .-. .. , 

005.54 0 66 00025 388 RSH 21 LEAVE 1ST CHAR IN A 
005.55 .0 14 00720 389 fTR -7 



00556 0 43 00646 390 BRM EOF EillT FIELD 

* 00557 0 43 00542 391 BRM PRNT PKINT LINE 1) 

00560 0 51 00545 392 BRR EDTV EXIT 
SU 

00561 0 00 00000 393 $EOTL HLT 0 
(t 

- .... 
00562 0 43 00566 394 BRM EOE EUll ERR6RS .... 
00563 0 43 00606 395 BRM EOL EillT L~CATI6N 2-

* 00564 0 43 00557 396 BRM P~NT P~INT LINE 
00565 0 51 00561 397 BRR EDll E.(II 

~j 00566 0 00 00000 398 $EDE HlT 0 
00507 0 76 00005 39~ LOA EDUE EtiR6R U6RD P6SITI6N 
00570 0 43 00121 400 BRM EOS 

. ---"----

• 005:71' 0 76 00412 401 lOA Z 
~ 

* 00572 1 77 00000 402 XMA VERR Rt::SET V ERR6R FLAG 

* 00573 1 76 00000 403 ADM UERR U SET IF V SET 
00574 I,) 71 00071 404 lDX ERRC.XO EKROR COUNT 
00575 2 76 00071 405 EDE! LOA ERRC.X2 E~R6R lISTING CHAR -----. - - -

00576 
--" ---.---~. -

t 2 75 00512 406 LDB VERR.X2 

* 00577 0 43 00526 407 BRM SKB .. 00600 0 00 00000 408 HlT Ml -----Y" 09601 0 43 00100 409 BRM EDe INSERT ERR6R CODE 
... ---.----- -

'It "'-> 00602 I,) 75 005'1 410 LDB Z (,.) 

* 00603 2 36 00576 411 SIB VERR.X2 RESET FLAG 
00604 0 41 00515 412 BRX EOEl.XO TEST NEXT FLAG 
00605 0 51 00566 413 BRR EOE EXIT 
00606 0 00 00000 414 EDL HLT 0 
00607 0 76 00006 415 LOA EOUl LOC \.I6RD POSITI6N 

--. --".~.---'--. -----. -

00610 0 43 00121 416 BRM EDS 
J 0061.1 iJ 76 00721 417 LDA =4 

* 0061.2 " 35 00552 418 STA CNTR 4 MORE CHARACJERS IN 8- -.j 

* 00613 0 76 00355 419 LDA LliC 

• 00614 0 14 00000 420 E TR AODR n 
PI 

00615 0 66 00014 421 RSH 12 
- -- - - .... ---- -- - --

00616 0 43 00646 422 8RM EDF EDIT LOC 
00617 0 51 00606 423 BRR EOL E'(IT 
0062~0 0 00 00000 424 ED~ HLT 0 ~ 

00621 0 75 00722 425 LOB =040000000 P 
00622 U 43 00660 426 EDR3 B~M FLDC C~UNT BITS FIELD 0 .... 
00623 0 01 00645 427 BRU EORI Net MORE FIELDS N 

00624 0 66 00027 428 RSH 23 
0 .... 
0 



----.-.-... --~."~. 

00625 1 75 00706 429 DIV =3 
00626 43 00577 

------..:..- .----,--_ .... " - - 'U * 0 430 BRtM SKB 
00627 0 00 00706 431 HL. T =3 '" 
00630 0 01 00633 432 Btt.U EUR2 _ .. _---_.- ~--. 
00631 0 54 00704 433 SUB =1 
00632 0 75 00706 434 LDB =3 

* 00633 0 35 00612 435 ED~2 STA CNTR OCTAL CHARACTERS IN FIELD 
00634 1 70 00000 436 CBX BITS IN 1ST CHAR ~ 

* 00635 0 76 00602 437 LDA Z 
• 00636 0 75 00540 438 LDB URDl DATA U~RD 

.. - ___ ._0 .. _._ __ ______ .. _ 

00637 2 67 00000 43~ LSH 0,X2 l~T CHAR IN A 
00640· 0 43 00646 440 8~M EDF EDIT FIELD 
00641 0 76 00676 441 LDA =060 

. -.------.. -
00642 IJ 43 00100 442 BFtM EDC INSERT TRAILING BLANK 
00643 U 75 00635 443 LD8 Z 
00644 0 01 00622 444 BRU EDR3 D~ NEXT FIELD 
00645 0 51 00620 445 EDRt 8RR EDR EXIT E 00646 0 00 00000 446 EDF Hl. T 0 
006'7 0 01 00652 447 8RU EDFI . - +--. -- --.---

c'T' 00650 0 76 00643 448 EDF2 LDA * Z 
~ 00651 0 57 00003 449 LSH 3 Nt:U OCTAL CHAR 0 
~ 

* 00652 0 36 00636 450 EDFI ST8 URD! --- _._._-----
00653 0 43 00100 451 8RM EDC II-.SER T CHAR IN IMAGE 

* 00654 0 75 00652 452 LIlB \.IRD1 

• 00655 1 73 00633 453 S~(R CNTR T~ST FOR END FIELD 
00656 0 01 00650 454 B~~U EDF2 
00657 0 51 00646 455 B~~R EilF EXIT 
00660 0 00 00000 456 $FLDC HL. T 0 

* 00661 0 76 00000 45] LDA ~RD2 F~RM wORD 
00662 ;; 17 00722 458 E~~R =040000000 
00663 0 71 00723 459 LUX =22.XO 

~--." ... _"._-_ ... 
00664 0 67 10030 460 Nt'D 24 COUNT BITS IN FIELD 
00665 0 67 00001 461 LSH 1 

'It 00666 0 35 00661 462 SJA IJRD2 Nt: \.I FORM \.lORD 
-.--------

'* 00667 " 37 00655 463 STX CNTR.XO 
00670 0 76 00724 464 LDA =23 

'" 00671 V 54 00667 465 SUB CNTR 
00672 U 14 00702 466 ETR =077777 N 

006 7 3 {J 73 00703 467 SKG =24 
0 .-. 
0 

~ -- ~~- .-. 
',", 

" 

_ .. _._._-,_ ... - -



00674 0 61 00660 
00675 0 51 00660 

00676 
00677 
00700 
00701 
00702 
06703 

_00704 
00705 
00706" 
00707 
00710 
00711 
00712 
00713 
00714 
00715 

Cf' 00716 
~ 00717 
01 00720 

- ---00721 
00722 
0.0723 
00724 
00613 
00600 
00376 
002J3 
00564 
00626 
00413 
00573 
00603 
00215 
00553 
00654 
00666 

OOOOOO~O 
00666667 
17171717 
00177175 
00077777 
00000030 
00000001 
00000002 
00000003 
02000000 
20000000 
10000000 
\)0050000 
00000077 
77770000 
00006060 
00100000 
00000032 
00000007 
00000004 
40000000 
00000026 
00000027 
LOC 
Ml 
MLOC 
PM~D 
PRNT 
SKB 
STYP 
LJERR 
VERR 
UMOD 
IoIORD 
URDt 
URD2 

468 
469 PLCI 
470 

MIN 
8RR 
END 

FLDC 
FLDC EXIT 

_. - . --- - - - -----------~ 

'-' ----- --"'- -. ---.----:---'-1-"'1,...-

- -.--.. -------------1~ 

- .. -. ----- .-----. -----------t~ 

o 
It 

o .... 
N o ..... 
o 



00321 
00650 
00614 
00671 
00527 
00363 
00460 

IoIRITR 
Z 
ADDR 
CNTR 
CTT 
CTYP 
INPUT 

-. ?-,---

-.------ ~-... 

o .... 
N 
o .... 
o 



SCIENTIFIC DATA SYST.MS . 

Page 1 of 3 

IDENTIFICATION: 

AUTHOR: 

ACCEPTED: 

COMPUTER 
CONFIGURATION: 

PURPOSE: 

PROGRAMMED 
OPERATORS: 

STORAGE: 

TIMING: 

USE: 

METHOD: 

SDS PROGRAM LIBRARY 
PROGRAM DESCRIPTION 

Catalog No. 012006 

900 Series SYMBOL 910 Mnemonic Table 

SDS 

January 14, 1965 

Any SDS 900 series computer with at least 4,096 words of 
memory. 

To provide SYMBOL with the mnemonic table of the target 
machine. 

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

None 

01116 locations 

N/A 

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 
the se machine s. 

The mnemonic table consists of three-word entrie s 
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. 
second vlord in order to permit their being purged in 

7-1 
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Page 2 of 3 

METHOD: (Cont) 

Catalog No. 012006 

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 re spect 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 

11 2 

12, 20 2 

13 2 

16 2 

17 2 

18 2 

19 2 

20 2 

21 2 

22 2 

23 2 

First four characters of symbol 

Fifth and sixth characters of symbol 

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

Pro grammed ope rato r 

Not used 

Duplicate flag 

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

Instruction, octal addre ss 

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

Directive, special label definition 

Directive, normal label definition 

Form 

7-2 
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-
METHOD: (Cont) 

Catalog No. 012006 

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 sta rting addre s s of the line s 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 

Bits 2-7 

Bit 8 

Bits 9-23 

Type (0 inte rnal definition, 1 external 
reference, 2 external definition) 

Programmed operator number (assigned 
at end of pass 1) 

Relocation bit (if definition) 

Address of programmed operator 
interpretive code 

7-3 



1 * SSe: "0 

00000000 Z 59300 EQUI 0 
I» 

00000000 :3 XO EQU S9300 
('D 

00000002 4 22 EQU 2-59300 0 
00000 17600000 5 €176 DAl'A 017600000 to+. 

00001 77770000 6 e7777 DAl'A 077770000 
..... 
-.J 

00002 77777776 7 M.2 DAl'A -2 
00003 00002040 8 G2040 DATA 02040 
00004 o 61 00000 9 $P"f?R MIN PMOD 
00005 o 76 00000 10 LDA WBRD 
00006. o 14 00000 11 ETR C176 
00007 o 16 00161 12 MRG 81 
00010 U 66 00001 13 RSH 1 
00011 o 35 00005 14 STA WliRD 
00012 o 61 00000 15 MIN IERR 
00013 o 01 00000 16 BRU INRI 
00014 o 61 00012 17 f;.»OPI MIN IERR ~ 

18 SPOPI tn 
...... 00015 0 43 00000 19 aRM DLBL 2 I 

00016 t"\ 46 30003 20 CLR ~ "" Cl 
00017 IJ 35 00011 21 STA WORD 
00020 \) 53 00000 22 SKN PASS 
00021 0 01 00023 23 8RLJ $+2 
00022 0 01 00013 24 8RLJ INRI 
00023 0 61 00000 25 MIN Loe 
00024 0 76 00161 26 LOA 81 
00025 0 35 00000 27 STA LBlIP2 
00026 0 71 00000 28 LOX LSYN.XO 
00027 2 76 00000 29 LOA 0.X2 
00030 0 35 00000 30 STA LBll 
00031 2 76 00001 31 LUA 1.X2 
00032 0 14 00001 32 ETR C7777 
0003:-S \) 35 00000 33 STA LdLIPI 
00034 J 01 OOOS3 34 BRU POPOI 
00035 0 53 00020 35 P6PD SKN PASS 
00036 0 01 00040 36 BRU $+2 
00037 0 01 00000 37 BRLJ FRM4 0 

00040 0 76 00023 38 LOA L~e 0 
0' 



000 4 1 0 35 00025 39 STA Ldl.1P2 
00042 0 76 00033 40 LDA L~l.lPl toO 

00043 0 14 00002 41 ETR M2 
S» 

It 00044 0 35 00042 42 STA LBl.IPl 
('l) 

00045 0 76 00172 43 LOA Z 
00046 0 75 00000 44 LOB Ml 

0 
H\ 

00047 0 70 00000 45 SKM XFlG ...... 
-.J 

00050 0 76 00000 46 LOA 30 
00051 0 55 00041 47 ADD LBl.IP2 
00052 0 35 00051 48 STA L3l.1P2 
00053 0 76 00003 49 POPEl LilA 

- -- .,.- ._-----
C2040 

00054- 0 55 00044 50 
,-

ADD LBLIPI 
00055 0 35 00054 51 STA LBLIPI 
00056 0 01 00000 52 BRU ePDl 
00O~7 0 46 30003 53 800L CLR 
00060 0 35 00000 54 STA OCTF -- - ... -------
00061 0 01 00000 55 BRU EQU 
00062 0 46 30003 56 BORG CLR ~ 00063 0 35 00060 57 STA OClF - -- "---_ .. __ . __ . __ .. -_._----_._------

~ .... 00064 0 01 00000 58 BRU ORG Z • 01 00065 0 43 00000 59 OCT BRM OCT\.I Cl 
00066 {) 76 00000 60 LOA VALU -. - .'- - - - -- ~.---.. --
00067 0 75 00172 61 LDB Z 
00010 0 43 00075 62 BRM OCT DEC 
00071 0 01 00065 63 BRU OCT 
00072 C 43 00000 64 DEC 8RM OPIJ 

-_._-- -----. ~----- ---- -

00073 0 43 00075 65 8RM OCT DEC 
00074 0 01 00072 66 BRU DEC 

. ---------

00075 0 00 00000 67 OCTOEC HLT 0 
00076 0 53 00035 6e SKN PASS 
00077 0 01 00112 6g BRU ODI 

0 ___ • __ • _ • ___ • __ • _____ 

00100 0 36 00017 70 STB I,Jt)RD 
00101 0 54 00046 71 SUB Ml 
00102 J 72 00101 72 SKA Ml 
00103 0 01 00105 73 BRU $+2 
00104 0 53 00100 74 SKN I,JctRD 
00105 0 55 00102 75 ADD Ml 
00106 0 35 00104 76 STA IJBRD 0 
00107 0 76 00050 77 LOA BO 0 

0'-



III 

" 
* 

* 
* 
* 

* 
* 
* 

00110 
00111 
00112 
00113 
00114 
00115 
00116 
00117 
00120 
00121 
00122 
00123-
00124 
00125 
00126 
00127 
09130 

.. 00131 
• 00132 
"--'i--- 00133 
~ 00134 

• 00135 
.---- --00 f36 

00137 
00140 
00141 
00142 

--.. ' .. .. .. 
* 

* 

00143 
00144 
00145 
00146 
00147 
00150 
00151 
09152 
00153 
00154 
00155 
00156 

o 3!) 00000 
o 43 00000 
o 61 00040 
o 76 00000 
~ 75 00105 
o 70 00163 
o 01 00000 
o 51 00015 
o 76 00000 
o 75 00000 
o 71 00000 
o 43 00000 
2 00 00000 
o 43 00000 
o 75 00000 
o 36 00000 
o 67 00002 
o 01 00000 
o 53 00076 
o 01 00000 
o 76 00160 
o 35 00106 
o 43 00000 
o 76 00161 
o 71 00066 
2 66 00015 
o 14 00162 
o 73 00172 
o 61 00000 
o 55 00135 
o 35 00145 
o 76 00113 
o 75 00114 
o 70 00163 
o 01 00000 
o 01 001~6 
00600000 
00200000 
04600000 

78 
7'9 
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 
105 
IDe 
107 
106 
109 
110 
111 
112 
113 
114 
115 
116 

STA 
8RM 

eDt MIN 
LOA 
LDB 
SK.M 
BRU 
8RR 

BCI LDA 
LDB 
LDX 
8RM 
HLT 
BRM 
LOB 
ST8 
LSH 
8RU 

BPT SKN 
8RU 
LOA 
STA 

aPTI 8RM 
LDA 
LDX 
RSH 
EIR 
SKG 
MIN 
ADD 
5TA 
LOA 
LDB 
SKM 
BRU 
BRU 

SEc:tD DATA 
SEOM DATA 
$SKSE6D DAtA 

WRD2 
EDIT 
LOC 
TERM 
Ml 
CCHR 
LINE 
OCTDEC 
P14 
DC 
CHR.XO 
SKB 
CJJ. X2 
DECW 
SPAC 
BO"IF 
2 
TEXTI 
PASS 
LIN2 
SKS8 
\.lORD 
SCAN 
Bl 
VALU.XO 
IJ.X2 
BPM 
Z 
TERR 
\.I~RD 

\.lORD 
TERM 
Ml 
CCHR 
LIN3 
BPT1 
0600000 
0200000 
04600000 

.'11 

~ 
(1) 

- ---~f-

o 
t--t\ 

..... 
-- ~. 

- - ------ - ------------ b-- I-

------'--

---------.-----------------i~ 

INSTRUCTION 
GET BREAK-P6INT----

PBS I T I ftN BREAKP6 fN"lacr 
MASK 
TEST RANGE 
SET TRUNCAT16N-ERRCR 

z o 

Ie 
~ 

LAST SREAKP61NT 
-- - -----------------------+.t<:-jjjjIIH .0-

GET NEXT BREAKPOINT • 



00157 J0640000 117 $EtlDI DATA 0640000 
001 b O 04020000 118 SKS8 DAlA 04020000 1:J 
00161l 20000000 119 81 DATA 020000000 III 

00 16 ~~ 00000140 120 BPM DATA 0740 Cb 

0016 :5 00000073 121 eCHR DATA 073 ~ 

00164 o 20 00000 122 $DP\JR NOP 0 FLPT ECXHANGE OPERATOR. XA8 FftR 9300 0 
t-+J. 

00165 44040000 123 $INST DATA 044040000 ~ 

-.l 

00166 00040000 124 $INDB DATA 040000 
00167 00000016 125 $AS DATA 016 
001 70 00000011 126 SNAB DATA 9 
00171L o 00 37777 127 $ADDR HLT 037777 
00 17:~, 12S $FBRCE~ RES 0 
00 17:~ 00000000 12~ Z DATA a 
0017 :3 00000007 130 $XMSK DATA 07 

00000020 131 It\SI EQU 020 
00000010 132 INS2 EQU 010 - -- -- ----- ---- -

0000 4010 133 INS9 EQU 04010 
00000004 134 gIRl EQU 4 ~ 

00000002 135 BIR2 EQU 2 ~ 

~ 60600000 136 NEM OPD 060600000 H 

....... 137 ~AF FffRM 12 .. 12 Z 

13e P FBRM 9.15 
C) 

00174 139 SMT RES 0 
0017.4 43237060 140 TEXT 4.lCY 
0017 !5 6 06 00000 141 NtrM a 
00116 06720000 142 DATA 006720000 
00177 43242160 143 TEXT 4.lDA 
002010 o 06 00000 144 NEM 0 
00201 07600000 145 DATA 007600000 
00202 43242260 146 TEXT 4 .. LD8 
00203 6 06 00000 147 NEM 0 

() 
P' 

00204 07500000 14S DATA 007500000 M-
III 

00205 43246760 14g TEXT 4.LDX ~ 

0 

00206 6 06 00000 150 NEM 0 
00207 iJ7100000 151 DATA 007100000 Z 

0 
00210 43314360 152 T::XT 4 .. l1L . 
00211 6 06 00002 153 NEM DIR2 0 

I-' 

00212 o 00 00000 154 HLT NOPB N 
0 

00213 433162~3 155 Te:XT 4.LIST 0 
0' 



---_._-

00214 6 06 00002 156 N/tM DIR2 
00215 o 00 00212 157 HLT NtlPO toO 

I» 
00216 4362J060 156 TEXT 4.LSH 

(1) 

00217 6 06 00000 159 NEM 0 
00220 06700000 160 DATA 006700000 0 
00221 44242560 161 TEXT 4 .. MDE M\ 

...... 
00222 6 06 00000 162 NEM 0 -..J 

00223 06000000 163 DATA 06000000 
00224 44314560 164 TEXT 4.MIN 
00225 6 06 00000 165 NEM 0 
00226 06100000 165 DATA 006100000 
00227- 44316660 167 TEXT 4.MIU 
00230 6 06 00000 168 NEM 0 
00231 01200000 169 DATA 001200000 
00232 44317060 170 TEXT 4.MIY 
00233 6 06 00000 171 NEM 0 
00234 01000000 172 DATA 001000000 
00235 445127'0 173 TEXT 4.MRG ~ 
00236 b 06 00000 174 NEM 0 - -- ~-.-----"----.---- ----" "---
00237 (11600000 175 DATA 001600000 Z ~ 

(X) 00240 44646260 176 TEXT 4 .. MUS C1 
00241 6 06 00000 177 NEM 0 

~- ----------

00242 06400000 178 DATA 06400000 
00243 45462460 17' TEXT 4.N6D 
00244 6 06 00000 1-80 NEM 0 - - ---~-

00245 06710000 181 DATA 006710000 
00246 45464760 182 TEXT 4.NOP 
00247 6 06 00000 183 NEM 0 
00250 02000000 184 DATA 002000000 
00251 46236360 18! TEXT 4.6CT n 
00252 6 06 00002 186 NEM DIR2 S» 

- .. _------- .. _--

00253 o 00 00065 187 HLT BeT 
00254 46472460 188 TEXT 4.6PD 
00255 6 06 00004 189 NEM DIRt 
00256 o 00 00000 190 HLT 6PD 0 
00257 46512760 191 TC:XT 4.6RG • 
00260 6 06 00004 192 NEM DIRt 0 ...... 
00261 HLT J 00 00064 193 ORG N 

0 
00262 46656360 194 TEXT 4.BVT 0 

0' 

~ -_._- ------



-------

00263 b 06 00000 195 NEM 0 
00264 04020001 196 DATA 04020001 " 00265 47212725 197 TEXT 4.PAGE s» 

00266 6 06 00002 1ge NiH DIR2 
(1) 

--- - -- '---~'.----------~ ---- .. _- - --._--.-

09267 0 190 HLT PAGE 00 00000 
0 

002 1 0 47226360 200 T~XT 4.PBT 
_~t 00271 6 06 04010 201 NEM INS9 

---
00272 04012045 202 DATA 04012045 
00273 47232260 203 TEXT 4.PCB 
00274 6 06 04010 204 NEH I NS9 
00275 0 02 03045 205 EttH 003045 

- ----.. --- -"-----_._---

0027f) 472J24&0 206 TEXT 4.PCD 
00277 6 06 04010 207 NiH INS9 

--_ ... ---".----

003010 0 02 02045 20e EBM 002045 
00301 47314560 20~ TEXT 4.PIN 

_______ 0030:2 6 06 00000 210 N;M 0 --- -,,------
0030:3 03300000 211 DATA 003300000 
0030.4 47464724 212 TEXT 4,P6PD ~ 00305 6 06 00004 213 NEM DIRI 

---- -._----------

~ 00306 0 00 00035 214 HLT PBPD Z '0 00307 47466360 215 TEXT 4.P6T 0 
00311) 6 06 00000 216 NEM 0 .. _ .... --- ------------
0031.1 01300000 217 DATA 001300000 
00312 47476360 218 TEXT 4.PPT 
0031;3 6 06 04010 219 NEM INS9 .---_._----- ------
0031 ;~ 0 02 02043 220 E6M 02043 
0031 ~5 47476366 221 TEXT 4.PPTU 
00316 0 06 00010 222 NEM INS2 

._.- -- ------"-----
0031 ;r 00202043 223 DATA 00202043 
0032() 47476370 224 TEXT 4.PPTY 
00321 5 06 00010 225 NEM INS2 
0032:~ 00202143 226 

.- "-- .-.. -.~--------
DATA 00202143 

0032:3 47634360 227 TEXT 4.PTL 
00324S 5 06 04010 228 NEM INS9 

._-- ------~ ... -

0032~) 0 02 00043 229 E~M 043 
00326 47634366 230 TEXT 4.PTLU 
OG32;r 6 06 00010 231 NEH INS2 

--. ---_._-
003J() 00200043 232 DATA 00200043 0 
0033ll 47634370 233 TiXT 4.PTLY 0 

0"-

-_._---



00332 6 06 00010 234 NEM INS2 
00333 ~0200143 235 DATA 00200143 't1 
00334 47712560 236 TEXT 4.,PZE s» 

00335 6 06 00002 237- N!M DIR2 
(0 

.-~ - -. ----~ 

00336 o 00 00000 238 HLT PZE 
00337 51232260 23g TEXT 4.RCB 0 

I-'t\ 

00340 6 06 04010 240 NEM INS9 .... 
_ -..l 

00341 0 02 03005 241 E6M 03005 
00342 51232266 242 TEXT 4.RCBI4 
00343 6 06 00010 243 NEM INS2 - .- .. ~--~--.. ,-.---

00344. U020J005 24. DATA 00203005 
00345 51232270 245 TEXT 4.RCBY 
00346 6 06 00010 246 NEM INS2 + ---- --
00347 00203105 247 DATA 00203105 
00350 51232460 248 TEXT 4.RCD 
OQ351 6 06 04010 24CJ NEM INS9 

-- -------

00352 o 02 02005 250 E6M 02005 
00353 51232466 251 TEXT 4.;RCD\J ~, 
00354 6 06 00010 252 NEH INS2 

-~- _ .. - .. -. --------
-... 00355 00202005 253 DATA 00202005 

0 
00,356 51232470 254 TEXT 4,.RCDY 
00357 6 06 00010 255 NEI~ INS2 -_._ .. _-----,."---
00360 00202105 256 DATA 00202105 
00361 51233060 257 TEXT 4.RCH 
00362 6 06 00020 258 NE'M INS1 ----
00363 04600000 2SQ DATA 004600000 
00364 51237060 260 TEXT 4.RCY 
Oe365 b 06 00000 261 NEM 0 -_.- --_ ... -" ---------

00366 06620000 262 DATA 006620000 
00367 51254360 263 TEXT 4.REL 
003 70 6 06 00002 264 NEH DIR2 

(1 
--- .-."--~---'.-

00371 U 00 00215 265 HLT NOP6 
00372 51256260 266 TEXT 4.RES 
00373 6 06 00002 267 NEH DIR2 

-.-~-- ._-_. -.-

00374 ~ 00 00000 268 HLT BSS 
00375 51256660 269 TEXT 4.RELJ 
00376 6 06 04010 270 NEM INS9 

--~--- .. - ----.-

00377 o 02 14010 271 EOH 014010 
00400 51256666 272 TEXT 4.RE\JU 



. ~.- - .,.--- -- - ----... -------

00401 6 06 00010 273 NEM INS2 
00402 0 02 14010 274 EOM 014010 ~ 
00403 51422260 275 TEXT 4.RKB s» 

00404 6 06 04010 276 NEM INS9 
"r_~ _________ . __ . ___ •. __ - ---- ---~.--

00405 0 02 02000 277 EOM 02000 
00406 51422266 27e TEXT 4.RKBIJ 
0040:7 6 06 00010 279 NE:M INS2 
00410 00202000 280 DATA 00202000 
00411 51422270 281 TEXT 4.RKBY 

_______ 004 1 2 6 06 00010 28! NEM INS2 
---, -_. -- --- _ .. _-- -...-----

0041 :3 00202100 283 DATA 00202100 
00414 . 51465127 284 TEXT 4.RORG 
00415 6 06 00002 28! NEM DIR2 .. - ----_.-_.- ---

00416 0 00 00261 28e HLT BRG 
0041:7 51466560 287 TEXT 4.RBV 

____ J)Q4?O __ ~_ 06 00000 288 NEM 0 
00421 0 02 20001 289 EOM 020001 
00422 51476360 290 TEXT 4.:RPT ~ ____ 0042:3 6 06 OAOI0 291 NEH INS9 

--- - .~- .. --- ---
00424 02003 292 E6M ~ 0 02 02003 Z 00425 51476366 293 TEXT 4.RPT\J Cl 
00426 6 06 00010 294 NEM INS2 
00427 00202003 295 DATA 00202003 
00430 51476370 296 TEXT 4.RPTY 
00431 6 06 00010 297 NEH INS2 

- --- ---- -- ._---

00432 00202103 298 DATA 00202103 
004~:3 51623060 299 TEXT 4.RSH 
00434 6 06 00000 300 NEM 0 
00435 06600000 301 DATA 006600000 
00436 51632260 302 TEXT 4.RTB 

0 004~l7 6 06 04010 303 NEH INS9 
00440 0 02 03010 304 EOH 03010 

----~-----.~--- -- t 
00441 51632266 305 TEXT 4.RTB\J .... 

0 
00442 6 06 00010 306 NEM INS2 
0044:3 00203010 307 DATA 00203010 

_ .. -- _._------

0 
00444 51632270 30e TEXT 4.RTBY • 
00445 5 06 00010 30~ NEM INS2 0 

- --_. -.--.- .~ 

00446 00203110 310 DATA 00203110 N 
0 

0044:7 51632460 311 TEXT 4.RTD 0 
0' 

------- --



00450 6 06 04010 31:l NEM INS9 
00451 J 02 02010 313 EOM 02010 '"d 

00452 51632466 314 TEXT 4 .. RTDW 
P' 

00453 6 06 00010 315 NEM INS2 
(b 

00454 00202010 316 DATA 00202010 
~ 

00455 51632470 317 TEXT 4 .. RTDY 
0 
H\ 

00456 6 06 00010 318 NEM )NS2 ..... 
-.J 

00457 00202110 319 DATA 00202110 
00460 51636260 320 TEXT 4 .. RTS 
00461 6 06 04010 321 NEM INS9 
00462 o 02 14000 322 E6M 014000 
00463- 52262260 323 TEXT 4.SFB 
00464 6 06 04010 324 NEM INS9 
00465 o 02 03030 325 EBM 03030 
00466 62262266 326 TEXT 4.SFBW 
00467 6 06 00010 327 NEM INS2 

~"--.- - -_._------
00470 00203030 32e DATA 00203030 
00471 62262460 329 TEXT 4.SFD ~ 

00472 6 06 04010 330 NEM INS9 ~ 

~ 00473 o 02 02030 331 EBM 02030 Z 00474 62422160 332 TEXT 4 .. SKA 
"-> 00475 6 06 00000 333 NEM 0 

Cl 
--- - --------_._----

00476 U7200000 334 DATA 007200000 
00477 62422760 335 TEXT 4 .. SKG 
00500 6 06 00000 336 NEM a 
00501 07300000 337 DATA 007300000 
00502 62424460 338 TEXT 4.SKM 
00503 6 06 00000 339 NEM 0 
00504 07000000 340 DATA 007000000 
00505 62424560 341 TEXT 4 .. SKN 

C'l 
00506 6 06 00000 342 N[M 0 S» 
00507 05300000 343 DATA 005300000 
00510 62426260 344 TEXT 4 .. SKS 
00511 6 06 00020 345 NEM INS! 
00512 J4000000 346 DATA 004000000 
00513 52512260 347 TEXT 4 .. SRB 
00514 o 06 04010 348 NEM INS9 
00515 o 02 07030 349 E~M 07030 0 

00516 52512266 350 TEXT 4 .. SRBU 0 
0' 



-- - --' .. ' ------

00517 6 06 00010 351 NEM INS2 
005210 00207030 352 DATA 00207030 ~ 
00521 62512360 353 TEXT 4.SRC P' 

0.052:2 6 06 04010 354 NiH INS9 
.. - ------_._-------

0052:3 " 02 12005 355 EOM 012005 
00524 62512460 356 TEXT 4.5RD 
00525 6 06 04010 357 NEM INS9 

.. --.-.--. ----
00526 0 02 06030 358 EOM 06030 
0052 :7 02632160 J5~ TEXT 4.:5 T A 
00530 6 06 00000 360 NEM 0 - --._---_ •. _---
0053.1 03500000 361 DATA 003500000 
00532- 62632260 362 TEXT 4.518 
0053:3 6 06 00000 363 NEH. a 
00534 03600000 364 DATA 003600000 
005J~5 02636160 365 T~XT 4.STX 
00536 6 06 00000 366 NEH 0 ------. ------
00537 03700000 367 DATA 003700000 
005 40 62642260 368 TEXT 4.5UB 

___ 00541 6 06 00000 369 NEM 0 --------"--
00542 05400000 370 DATA 005400000 ~ - 0054:J 63232460 371 TEXT 4.TCD 

___ ~ __ 00544 5 06 00002 372 NEM DIR2 
-_._.-. - ..• -.-- --_._-_. 

0054~5 0 00 00371 373 HL.T NOPO 
00546 63256763 374 TEXT 4~TEXT 

00547 6 06 00002 375 NiH DIR2 
- -.~-.. ---.--- -- --------

005Se) 0 00 00000 376 HL.T TEXT 
0055ll 63464760 377 TEXT 4.TOP 
0055~~ 6 06 04010 378 NEM 11'459 

_ .. _ ... _"-" ._--_.-

0055:5 0 02 14000 37' EOH 014000 
00554 63464766 380 TEXT 4.TOP\.I 

0 
0055~) 5 06 00000 381 NEH 0 .. 
00556 0 02 14000 382 EOM 014000 

-.--' -- ---_ .. _.- -~.-----

00557 63464770 383 TEXT 4.TOPY 
0056() 5 06 00000 384 NEH 0 
00561, 0 02 14100 

--- --_._---_ ... _----
385 EOM 014100 

0056~! 63516360 386 rExT 4.TRT 
0056~1 6 06 04010 387 NEM INS9 

----------
0056~~ 04010410 388 DATA 04010410 0 
00565 63704760 389 TEXT 4.TYP 0 

0"-
--_ .. _._---



+~+-~----

00566 6 06 04010 390 NIiM INS9 
00567 0 02 02040 391 EBM 02040 
00570 637047&6 392 TEXT, 4 .. TVPIJ 
00571 6 06 00010 393 NEM INS2 - .- -- -_ .. - - -~ --+_. -_._---- .--~ 

00572 00202040 394 DATA 00202040 
00513 63704770 395 TIiXT 4.TVPV 
00574 6 06 00010 396 NiH INS2 
00575 00202140 397 DATA 00202140 
00576 64454331 398 TEXT 4 .. UNlI 

_____ 00577_ 6263 0002 399 HAF ·ST- .. 0IR2 -_._ ..... - ~--.---

" 00600 0 00 00545 400 HLT NOPO 
00601" 66314460 401 TEXT 4_\.IIH 
00602 6 06 00000 402 NItH 0 -_. --~-'--'- .- .---

00603 03200000 403 DATA 003200000 
00604 66632260 404 TE,XT 4.IJTB 

________ J)Q6_05 6 ·O~ 04()10 405 NE,H INS9 
._. ---- .---------

00606 \I 02 O'0!50 406 EOH OJ050 
00607 66632266 40' Te:XT 4 .. IJTB\J 
00610 6 06 00010 408 Ne:H INS2 - . __ ._-+-----

-00611 OOiOJ050 409 DATA 00203050 '"II - 00612 56632270 410 Te;Xl 4 .. \.IT8Y 
~ 00613 6 06 00010 411 NEH INS2 _._._----. ----- --·-0·0-6 i 4 00203150 412 OAT~ 00203150 

00615 66632460 413 TEXT 4.\.ITO 
00616 6 06 04010 414 NEH INS9 --------- ------.----

-00617 0 02 03150 415 EOH 02050 
00620 66632466 416 TEXT 4 .. \.110\.1 
00621 6 06 00010 417 NiH INS2 ------
00622 00202050 418 DATA 00202050 
00623 66632470 41~ TEXT 4.\.ITDY 
00624 6 06 00010 420 NEH INS2 

- -.~- .. ----.--
00625 00202130 421 DATA 00202150 
00626 67212260 422 TEXT 4 .. XAB 
00627 6 06 00000 423 NEH 0 -_. --.- .-----~ .------~------

006:30 04600014 424 DATA 004600014 
00631 70314460 425 TEXT 4 .. YIM 
00632 6 06 00000 42~ NEH 0 

0 .... + ._---_. ------- --.. 

00633 J3000000 427 DATA 003000000 0 

00634 21222360 428 TEXT 4.A8C 0 
a-. 

-_._---



---. - - .. - ,-- -----_ ... _--

006J~5 6 D6 00000 429 NEM 0 
00636 04620005 430 DATA 04620005 ~ 
0063:i' 21242460 431 TEXT 4.ADD ~ 
0064() 6 06 00000 432 NEM 0 

Cb 

0064 jl u5500000 DATA 
. -_ .. - -- -- --_ .. _-----_ .. -

N 433 05500000 
00642 21315160 434 TEXT 4.AIR 0 ..... 
0064:S 6 06 00000 435 NEH 0 ..... 

-- ----,-~------ --- _. 
0064~l U 02 20020 436 EOM 020020 '" 
0064~) 21432360 437 TE:XT 4.ALC 

________ 00646 6 06 04010 438 NiH INS9 
0064:i' 00250000 439 DATA 0250000 
006Se)" 21465127 440 TEXT 4,AORG 
006511 6 06 00004 441 NEH DIRl 
0065~~ 0 00 00000 442 HLT AORG 
00653 21622360 443 TEXT 4.ASC 

_00654 6 06 04010 444 NEM INS9 
006SS 0 02 12000 445 EOM 012000 
00656 222123.0 446 TEXT 4.BAC §, 0065" 6 06 00000 447 NEM 0 ---. --------~--.---

~ 0066() 04610012 448 DATA 04610012 Z - 0066l, 22232460 44~ TEXT 4.8CD 0 01 
0066~! 6 06 00002 450 NEM DIR2 
0066~' 0 00 00000 451 HLT BCD 

...... 

0066~~ 22233160 452 TEXT 4.BCI 
0066~i 6 06 00002 45J NitM DIR2 _.- ---_. __ ._-

00666 0 00 00120 454 HLT SOl 
0066" 22256366 455 TEXT 4.BETU 
0067() 6 CJ6 00000 456 NEH a _ .. - _____ • __ 0 ___ .-- ~ __ • ___ 

00671. 04020010 457 DATA 04020010 
0067~~ 22256370 45e. TEXT 4.:8ETY () 
0067~1 b 06 00000 459 Nt:M 0 

w.~ 0067 ~~ 04020020 460 DATA 04020020 
- -- ,,- - . ---- ---_ .. _-- .. _-

0067~; 22434260 461 lEX'}: 4.8LK 
..... 
~ 00676 6 06 00002 462 NEM DIR2 

-- - -- ----- - ..... 
0067" \J 00 00600 463 HLT NOPO ~ 
0070el 22464643 464 TEXT 4.806L • 
00701. 6 06 00004 465 Nt:M DIRt 0 

00702 " 00057 466 HLT BOBL 
____ -a.-. ___ jij 00 0 

0070~~ 22465127 467 TEXT 4.B6RG 0 
0' 



_. -- .-~-.---- _ ... -

00704 6 06 00004 468 NEM DIRI 
00705 o 00 00062 469 HLT BtlRG "0 

00706 22476360 470 TiXT 4.BPT 
$1' 

00707 6 06 00002 471 NIi:M DIR2 
('D 

00710 0 00 001i52 472 HLT BPT w 

00711 22514460 473 TEXT 4.BRM 0 
~ 

00712 6 06 00000 474 NEM 0 ..... 
00713 04300000 475 DATA 04300000 

-..;.;,J 

00714 22515160 476 Tt;,XT 4.BRR 
00715 6 06 00000 477 NEM 0 
00716 05100000 47e DATA 05100000 
00717- 22516366 479 TEXT 4.8RTW 
00720 5 06 00000 480 NEM 0 
00721 04()21000 481 DATA 04021000 
00722 22516370 482 TEXT 4.8RTY 
00723 5 06 00000 483 NEM a --- -- .~.-- ---_.- ---. - --- "._-

00724 04022000 484 DATA 04022000 
00725 22516460 485 TEXT 4.BRU ~ 
00726 6 06 00000 486 NEM 0 -------_ .. _--_. -------

~ 00727 o 01 00000 487 BRU 0 z 
~ 

00730 22516760 488 TEXT 4.BRX 0 
00731 6 06 00000 489 NEM 0 - . - -_.- .---.. -----

00732 04100000 490 DATA 04100000 
00733 ~26262QO 491 TEXT 4.855 
00734 6 06 00002 492 NEM DIR2 
00735 o 00 00374 493 HLT 8SS 
00736 22636360 494 TEXT 4,BTT 
00737 5 06 04010 495 NEM INS9 -------_ .. -_. __ . __ ._-

00740 (,)4012010 496 DATA 04012010 
00741 23216360 497 TEXT 4.CAT 
00742 6 06 04010 498 NEM INS9 0 

00743 ~4014000 499 DATA 04014000 
00744 23256360 500 TEXT 4.CET 
00745 6 06 04010 501 NEM INS9 
00746 (J4011000 502 DATA 04011000 
00747 23266360 503 TEXT 4.CFT 
00750 0 06 04010 504 NEM INS9 
00751 04011005 505 DATA 04011005 

- ----- N 
0 

00752 23316300 506 TEXT 4.CIT 0 
0' 



- -------- ----------

00753 0 06 04010 507 NEM INS9 --

00754 04010400 DATA " 508 04010400 
00755 23435160 509 TEXT 4.CLR ~ 
00756 6 06 00000 510 NEM a ~ 

00757 04630003 DATA 
-. -_._-_._--._---- - ;;.. 511 04630003 

00160 23476360 512 TEXT 4.CPT 0 

"' 00761 0 06 04010 513 NEM INS9 ..... 
00762 04014045 514 DATA 04014045 --... 

00763 23516360 515 TEXT 4.CRT 
. __ .00764 6 06 04010 516 Nt:H INS9 -- - .. -. --. -------

00765 04012005 517 DATA 04012005 
00766" 237163&0 518 TEXT 4.CZT 
00767 6 06 04010 519 NEH INS9 

- ,- ---- -----.-- r--
007 70 04012000 520 DATA 04012000 
00771 24216321 521 TEXT 4.DATA 

_. _._ -110] 7 2 6 0600002 522 Nit", DIR2 
00773 0 00 00000 523 HLT DATA 
00774 24252360 524 TEXT 4.DEC ~ 007?S 6 06 00002. 52! NEM DIR2 - --",,--.-.~---- ia..J 

.... 007 76 0 00 00012 526 HLT DEC 2 - 00,777 24252460 527 TEXT 4.DED ....... 0 
01000 Q 06 00002 528 NEH DIR2 -'--'- -.. - .. -- .... ---------. 
01001 0 00 00000 52Q HLT DED 

,'" ':" 

01002 24315160 530 TEXT 4.DIR 
01003 6 06 00000 531 -NEM 0 "-:":" -., .. ------ .. _-_._~-. 

01004 U 02 20004 532 DIR 
01005 24316260 533 TEXT 4.DIS 
01006 6 06 00000 534 NEM 0 -- .. _-_. _ .. -~-----.-

01007 06500000 535 DATA 06500000 
01010 24316266 536 TEXT 4.DISU 

I:~ 01011 6 06 00000 537 NEM 0 
-- - .. ------_.,- " 

01012 0 02 00000 538 EOH 0 Ie 
01013 24316270 539 TEXT 4.DISY ~ 01014 6 06 00000 540 NEM 0 
01015 0 02 00100 541 EOM 

_. --~---'-'- - -------
~ 0100 

01016 24622360 542 TEXT 4.DSC • 
01017 6 06 04010 543 Nli:M INS9 S . - '- .~--.---

01020 n 02 00000 544 EOH 0 N 
\I 0 

01021 25216760 54~ TEXT 4 •. EAX 0 
0"-

-- -- --- .. - ._,_._-_._------ -



01022 6 06 00000 546 NEM 0 
01023 07700000 547 DATA 07700000 ~ 

01024 25266360 548 TEXT 4.EFT IU 

01025 6 06 04010 54~ NI!M )NS9 CD 

01026 0 02 03070 550 EOM 03070 U1 

01027 25315160 551 TEXT 4.EIR 0 
I-+a 

01030 6 06 00000 552 NEM 0 ..-
01031 0 02 20002 553 E I I~ ~ 

01032 25452460 554 TEXT 4.END 
01033 6 06 00002 555 NEM DIR2 
01034 o 00 00000 556 HLT END 
01035" 25462460 557 TEXT 4",EBD 
01036 6 06 00020 558 NEM INS1 
01037 ",0600000 559 DATA 0600000 
01040 25464460 560 TEXT 4.EOH 
01041 6 06 00020 561 NEM INS! 

.,-.----".~-.- .-- -----_ .. - ------ - ---

01042 00200000 562 DATA 0200000 
01043 25465160 563 TEXT 4.EtfR ~ 01044 6 06 00000 564 NEM 0 

~ 010 4 5 01700000 565 DATA 01700000 
--~---.. ---- ----.- -----.--

Z 
00 

01046 25506460 566 TEXT 4.EQU 0 
010 4 7 6 06 00004 567 NEM DIRt 

"'" -- -------
01050 o 00 00061 568 HLT EQU 
01051 25516360 569 TEXT 4.ERT 
01052 6 06 04010 570 NiH INS9 
0,1053 o 02 07070 571 EOM 07070 
010i4 25635160 572 TEXT 4.ETR 
01055 6 06 00000 573 NEM 0 

- . -- - ---"--- -----. , 

01056 01400000 574 DATA 01400000 
01057 25636360 575 TEXT 4 .. ETT 
01060 6 06 04010 576 NEM INS9 n 

. -".'---" -- - --

01061 04011010 577 DATA 04011010 
01062 l56J6660 57! TEXT 4.ETU 
01063 5 06 00010 579 NEM INS2 

-------~--.~ 

01064 00203070 580 DATA 00203070 0 
010 6 5 25676460 581 TEXT 4.EXU . 
01066 6 06 00000 582 NEM 0 0 

--- -- ~ 
01067 02300000 583 DATA 02300000 N 

0 

010 70 26236360 584 TEXT 4.FCT 0 
0' 



- ---- - -- -

01071 0 06 04010 585 NEM IN59 
0107:2 04014005 ~86 DATA 04014005 "U 

010 7 :3 26465144 587 TEXT 4.F6RM ~. 

010 7 .4 6 06 00004 588 NEM DIRt 
('1) 

-~-----.-- .-
010~!5 0 00 00000 589 HLT FBRM 0' 

010 7 6 26465163 590 TEXT 4.F~RT 0 
H\ 

010 7 :7 6 06 00002 591 NEM DIR2 ..... 
01101) 0 00 00677 592 HLT NBPB 

..;.,J 

01101 26476360 593 TEXT 4.FPT 
01102 6 06 04010 594 NEM 11'459 _ .. _----- t-- t-

0110:3 04014010 595 DATA 04014010 
01104· 30436360 596 TEXT 4.HLT 
o 11 0~5 6 06 00000 597 NEM 0 --. -

01106 ,",0000000 59~ DATA a 
01107 31246360 599 TEXT 4.IOT 
01110 6 06 00000 600 NEM 0 

~.-.- .---_ ... -

01111 04020004 DATA 601 04020004 
0·111:2 31256360 602 TEXT 4.IET ~ 0111:3 6 06 00000 603 NEM 0 ------ ...A...l. 

.... 0111.4 \)4020002 604 DATA 04020002 .,.:; 

01115 605 $MTE RES 1 
Z 
0 

'<> 00000001 606 END 1 _. - .. _._. .-- ---

00055 LBLIPI 
00052 LBLIP2 
00031) LBLI ---------- r--
0013:3 LIN2 
0015:2 LIN3 
00116 LINE 

---- ----- ---
00112 LOC 
00026 LSVM 
00150 M1 

() 

01100 N6PB 
.. - ~-

s» 
0006:3 ~CTF 

..... 

0006~5 OCTW ~ 
00056 ~PDl 

-~ 
0 

00256 OPD 
00416 ORG 0 

~ 

00120 P14 N 
0 

0026:7 PAGE 0 
0' 

'~"'l 



00132 PASS 
00004 PMjD ~ 

s» 
00336 PZE en 
00136 SCAN 
00123 SKg 

.-
-J 

00126 SPAC 0 
1-+\ 

00147 TERM .-
-J 

00144 TERR 
00550 lEXr 
00131 TExTl 
00140 VALU 
00146 UORD 
00110 iJRD2 
0 1)047 '(FLG 
00652 AORG 
00107 dO 
00663 ~CD ~ 
00127 dCIF Ul 
00735 ~SS 

.... 00122 CH~ 
~ 

I'V 00124 err 
z 

0 
00773 DAfA 

0 

00121 DC 
00125 DECw 
01001 DED 
00015 DL~L 

00072 IJP~ 

00111 EDIT 
01034 END 
01050 ::'QJ () 

01075 FORM 
00037 FRM4 

s» 
lit 

00014 IERR 
.-
0 

00022 INRI Z 
0 . 
0 ..-
N 
0 
0 
0'-
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SCIENTIFIC DATA SYSTEMS 
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IDENTIFICATION: 

AUTHOR: 

ACCEPTED: 

COMPUTER 
CONFIGURATION: 

PURPOSE: 

PROGRAMMED 
OPERATORS: 

STORAGE: 

TIMING: 

SOURCE 
LANGUAGE: 

LOADING 
PROCEDURE: 

USE: 

1 • 

SOS PROGRAM LIBRARY 
PROGRAM DESCRIPTION 

Catalog No. 012014 

SYMBOL Reproduce and Update Routine 

Ken Brown, SDS 

April 16, 1965 

Any 900 series cOITlputer. 

To edit a binary paper tape consisting of ITlultiple Standard 
Binary prograITls. Editing is perforITled at the file level. 

None 

666 

N/A 

SYMBOL 

Standard Fill Procedure 

The prograITl is designed to copy or skip a nUITlber of files 
(standard binary prograITls) on paper tape as specified by 
typewriter inputs. These inputs are as follows: 

~COPY 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. 

2. ~COPY n FILES. (O < n S 89 ) 

Will copy n files (standard binary prograITls) as specified. 
Labels of External Definition IteITls and External PrograITlITled 
Operator Definitions of those files copied will be typed. 
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USE: (Cont.) 3. 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 I) will be 
reproduced as will the following files up to an including the 
file containing name 2. 

4. .dSKIP n FILES. (0 < n~89) 
Will ski p n f i 1 e s • 

Example: 

Typewriter Inputs: 

Any type\vriter inputs preceeding the "A" will be ignored. 
A period or carriage return is used as a terminator. A 
typewri te r input rne s sage maybe deleted by typing / . 

To replace the third file on a SYMBOL System Tape. 

With System tape on photo reader type: 

1 • ACOPY BOOT. 
(Copies Boot, Pre-loader, and Loader) 

2. ACOPY 2 FILES 
(Copies 2 files, printing the labels of the External Definition 
Items) 

3. Plac e file to be ins e rte d in photo reade r and type: 
.dCOPY 1 FILE 

4. Replace system tape in photo reader and type: 
ASKIP 1 FILE 
(Skips the file being replaced) 

5. .dCOPY n FILES 
(n is the remaining number of files on the system tape.) 

Example: To replace LOG on 920 POP Tape: 

Place POP Tape in photo reader and type: 

1. .dCOPY BDD THRU DIB. 

(POP Tape will be copied froITl BDD through DIB with labels 
typed out.) 
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USE: (Cont.) 2. 

Catalog No. 012014 

Place new LOG routine in photo reader and type: 
~COPY 1 FILE. 
(Thi s will copy new LOG routine.) 

3. Place POP tape back in reader and type: 
4SKIP 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 "~" is not a "COpy" or 
a "SKI P" . 

2. A space follows the "A". 

2. RECORD NOT IN SYMBOL FORMAT. 

Cause: Record type is not a 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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0('1001 1 AORG 01 
0"001 0 01 0 00200 2 BRU 0200 
O('l200 3 A6RG 0200 
OrJI200 0 76 0 ot335 4 BEGIN LD~ REMOD REPLACE INSTRUCTltlN WHICH 
Otj!201 0 35 0 01 1 7-1 5 STA INMFY HAS BEEN MODIFIED 
00202 0 71 0 01321 6 LDX M24 
00203 0 76 0 01230 7 LOA ZERO REINITIAllZE STORAGE LOCATIONS 

00i204 2 35 0 01245 8 STA PARAM1+20 .. 2 AND INSTRUCTIONS \HHCH HAVE 

OCt2()5 0 41 0 002n4 -J 9RX $-1 BEEN MODIFIED 
on206 0 76 0 01334 10 LDA RESET 
OCl207 0 35 0 00360 t 1 ST~ ChTK(j+l 
UCl2l0 0 76 0 ot336 12 LDA RESET2 
OCl2tl 0 15 0 00633 tJ S T ,~ CKINP 
Or.l2J2 C 35 n Ol~22 14 ST~ THl;P 
orl21. J 0 35 0 011)47 1 ~, STA lBLCK3 
orl214 0 35 0 o t 131 t6 SlA REfADR 
OCI21. 5 0 71 0 01316 1 7 LDX M6 

OCI21. 6 0 76 0 01331 1 (~, LOA BlNKS 
O()21l7 2 ~5 0 (11263 19 STA FIRST+6.? 
orl2 ;>0 a 41 (i 00217 2(i 8RX $-! f"4D OF REINlrJALI7ATI01'4 

OCl2~~1 0 43 0 00777 21 e t( ~'1 BUFTS 
O(l2;~2 0 02 0 02001 22 Rt<8w 1 • 1 

O~\2~~3 0 32 0 012~1 ' 23 WIM CHj.:<Uf 

on 2;'~ 4 0 7':) n 013{,7 24 LD8 Cht-'.SK 

Ot) 2;~ =; 0 76 0 !)J2~l '5 LDA CH8Uf 
O(l2~~6 0 70 0 01323 :? ~ SKM DEl TA 1-1 AS CttNTR~1L C~ARACTEQ EErN TyPED 

or~2~~7 0 01 0 00223 27 :<~u $-& 
O(~2~50 0 71 n 01315 28 LDX M4 y~c. --- 8E(,f N ED I I e~ I<EY-INS '- '--

0('12 ~~ 1 0 02 0 020('1 29 TYPE Rt(BW 1 • 1 

O(,\2~~2 0 32 0 012~1 ~o WIM CH8UF 

on2~53 (l 7-,~ 0 01307 ~ t L08 CHMSK :'Q(,OOCI 77 

01"'12:54 (l 76 n ('12:11 32 LOA CHBUF 
or'2~55 0 70 n 01310 33 SKM BLANK nO()OCfJ1? 

on2 :56 0 01 0 002.10 :-t4 8RU $+;> 1 
0(12]7 (' 01 0 0025] ~5 gPU NXfAR ~" 1\ C 1\ \..IB~D AND (: f: 1 "'ExT C~A.RACTfr( 

0-:12,10 n 70 0 (I t 3 t 1 30 St<M PERIJ (" 0 (. n 0 L'l-, 

OCl2,11 P 01 (1 OO?d3 . ,- :lRU $+;:> 
on2412 n 01 0 00'264 ~~ ;:;Rlj ENrlN TEPMINAT~ I t\jPUl M~~·S~':;I= 
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Ot:'243 0 70 0 01312 39 SKM CARET 00000052 
00244 0 01 0 00246 40 8RU $+? 
00245 0 01 0 00264 41 3RU ENrlN 
00246 0 70 0 01313 A2 S~.M KYERR DELETE KEY-IN 
00247 0 01 0 00251 43 8RU $+2 
00250 0 01 0 00335 44 8RU DELETE 
00251 2 35 0 01255 45 STA NAMEl+4.2 
00252 0 41 0 00232 46 3RX TYPE+! Nt' - BRANCH IF<4 CHARACTERS KF.YED IN 

00253 0 43 0 01153 47 NXCAR BRM \JORDX GO TO ROUTINE T~ PACK 4CHARIW~RD 

0('254 0 75 0 01307 48 LOB CHf"1SK 
00255 0 32 0 01231 49 \JIM CH8UF 
00256 0 76 C' 01231 50 LDA CHBUF eNE CHARACTER BUFFER 
00257 0 70 0 01310 51 SKM BLANK 
00260 0 01 0 00262 52 BRU $+2 CHARACTER N~T A BLANK - ACCEPT 1 T 

00261 0 01 0 00255 53 BRU $_11 

00262 0 71 0 01315 54 LDX M4 

00263 0 01 o 002~6 ~5 8RU TYPE+5 
00264 0 02 00000 56 ENDIN DISw INPUT TERMINATOR I-AS BEEN TYPED 
00265 0 43 o Ot140 57· aRM CR 
0()266 0 43 o 01153 58 BRM \.H~RDX 

00267 0 75 o 01342 59 LDB SEVE'.JS 
00270 0 76 o 01255 60 LDA FIRSI INTIAL \JORD KEYED IN 
00271 0 70 o 01357 61 SKM Sr<JP 
0("272 0 01 o 00274 62 8RU $+? DB N~l SKIP FILES 
00273 0 01 o 00731 63 BRU SKPRC Ge It\ RBUTINE T~ SKIP FILES 
00274 0 70 o 0135t? 64 SKH CftPY 
00275 0 01 o 01211 ~5 8RU CTfRR ILLEGAL lNSTRUCTI~N 

00276 0 76 o 01256 66 LDA FIRS1+1 CHECK SEC~Nn WORD INPUT 
OC277 0 70 o 01355 67 St<M Bf'OT I S ~tH}T CBPY DESIRFD 
00300 0 01 o 00302 68 3RU $+2 
00301 0 01 o 00430 69 8RU 3B~Tl YES - GO TO B6~T C6PY RttUTINE 
00302 " 43 o 00506 70 aRM SEPCt-I N~T BOOT - Ct-iECK COpy PARAMETERS 
on3Q3 0 43 o 00305 71 BRM STCNl ~o INPUT PARAMETE.,S SET UP FILE CNT. 
003(14 (\ 01 o 00340 72 8RU R!.)PTE 
OC305 0 00 00000 73 STCNT PZE 0 Rr1Ul I Nf TO CBNVERf DECIMAL INPUTS 
00306 0 75 o 01342 74 LOB SEVENS Te eCTAL NLM8FR 
00307 0 76 o 01257 75 LDA FIRST+2 
00310 0 70 o 01361 76 SKM FILE INSURE THAT KEYIN IS LfGAL 
00311 0 01 0 01201 77 8RU NeTYP INPUT IS oBVl6USLY F"UlED UP 
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00312 (I 75 0 01417 78 LDB =0770000 
00313 (l 76 0 01256 79 LDA FIRST+l ~ORD CONTAINING BCD VALUE OF N FILES 
0('314 (I 70 0 01420 80 SKH =0600000 UNITS "R T E-NS C6Uf\ T 
00315 (I 01 0 00317 81 9RU $+2 TENS 
00316 (l 01 0 00330 82 BRU DIGIT UNITS 
00317 - (' 6720 002 83 LCY 2 
00320 () 75 0 01230 84 LDB ZERO 
00321 (J 6620 024 85 RCY 20 TENS INTO A REG -- UNITS TN 
00322 n 35 0 01233 86 STA XT~TEN 

00323 0 71 0 01233 87 LOX X T/e'TE N 
00324 C) 76 0 01230 88 LDA ZERO 
00325 () 6720 006 89 LCY 6 BRING UNITS INTO A REG 
0('326 ~) 55 0 01344 90 ADD TENS.2 ADD TENS COLUMN 
00327 (J 01 0 00332 91 8RU $+3 
00330 () 75 0 01230 92 DIGIT LDB ZERO 
0!"331 C) 6620 022 93 RCY 1" UNITS COLUMN ONLY 
00332 0 35 0 01256 94 STA FIRST+1 OCTAL EQUIVALENT aF nECIMAl INPUT 
on333 () 60 0 01256 95 SKR FIRST+l 
on334 () 51 o 00305 96 BRR STCNT 
01"'335 () (12 00000 97 DELETE DISW IGNORE KEY-INS - ~ESTART 

00336 () 43 o 01140 98 BRM CR 
00337 0 01 o 00200 99 BRU BEGIN 
00340 0 76 o 01230 100 RDPTE LDA ZERO 
00341 0 35 o 01241 101 STA NOREC 
00342 0 43 o 00777 102 aRM SUFTS 
00]43 0 76 0 0142.1 103 LDA =02000 SfARTING ADDRESS tlF T .~PE INPUT BUFFER 
00344 0 35 0 01225 104 STA STRGE 
00345 0 02 0 02604 105 RPT\.J 1,4 
01')346 () 32 1 01225 106 \.JIM *STRGE 
00347 o 61 0 01226 107 MIN C~NST \.Jt:tRD C6UNT 
on350 o 61 o 01225 108 MIN STRGE 
00351 0 40 21000 leo 8RT\.I 
on352 0 01 o 00346 110 B~U $-1'1 

0"353 0 02 0000:> 111 DISW 
00354 0 60 o 01226 I 12 SKR C~NST ADJUST F~R FREE \JIM 

00355 (l 60 o 01225 11 J SKR STPGE 
00 3 c::; 6 0 43 o 00761 114 aRM CKEBF 
00357 0 76 o 01226 115 CHTKe) LDA CONST 
00360 o 35 o 01263 116 STA REF! NUMBER OF WORDS 11'\ TI1IS RECf1 RIJ 
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00361 0 61 0 00360 117 MIN $-1 SET ADDRESS Te STORE I.IROS I N 1\1 X T R E C D l 
00362 0 61 0 01241 lid MIN NBREC KEEP C6UNT tlF TYPE 1 ~ND 2 RECORDS 
00363 0 76 0 01225 119 LOA STRGE 
00364 0 54 0 01226 120 SUB CONST 
00365 0 35 0 01235 121 ST~ RADR ADDRESS OF FIRST weRn OF TAPE REC~RD 

00366 0 43 0 00502 122 8RM CKlERe 8~M Te CHECK RECB~n fYPE 
00367 0 76 0 01230 123 lDA ZERO 
00370 0 35 0 01226 t24 STA CONST 
00371 0 01 o 00345 125 BRU R!)PTE+5 LAST RECORD WAS rWPE 1 ~R ? ~EPEAT 

00372 0 00 00000 126 PNCH PZE 0 
0('373 0 43 o 00777 127 eRM BUFTS 
00374 0 61 o 01241 128 MIN NOREC ADJUST RECORD ceU~T F~R FIRST PASS 
00375 0 71 o 01422 129 LDX =040000 
00376 0 60 o 01241 130 SKR NOREC 
00377 0 76 o 01241 131 LDA NOREC 
00400 0 75 o 01342 132 L DB SEVENS 
00401 0 70 o 01230 133 SKM ZERB IF NOREC=O. ALL RECORDS HAVE BEEN 
00402 0 01 o 00406 134 BRU AGAIN PUNC~ED - IF NOT. PU~CH NExr RECORDi 
00403 0 76 o 01334 135 LDA RESET RESTORE MODIFIED IMSTRUCTI8N 
00404 0 35 o 00360 136 ST.A CHTKe+l 
00405 0 51 o 00372 137 BRR PNCH 
00400 0 76 o 00360 138 ~G~IN LDA CHTKtl+l 
00407 0 54 o 01241 139 SUB NOREC 
00410 a 35 o 01240 140 STA TEMP 
0('411 0 76 t 012AO 141 LDA *TEMP NUMBER 6F \.lORDS I~ THIS REceRD 
00412 0 35 o 01226 142 STA CONST 
00413 0 02 o 00644 143 PTLU 1.4 
00414 0 60 o 01226 144 L~OP SKR CONST 
0"415 0 20 o 00000 145 N6P 
00416 0 53 o 01226 146 SI<N CONST SKIP IF COMPLETE REC"RD HAS BEEN PNCH,I 

00417 0 01 o 00421 147 BRU $+2 

00420 0 01 o 00423 148 BRU $+3 
00421 2 12 o 02000 149 Ml\J 02000.2 
00422 0 Al o 00414 150 BRX L66P 
00423 0 02 14000 151 T6Pu 
00424 0 76 o 01230 1~2 LDA ZER6 ... 
00425 0 35 o 01226 153 STA C~NST 

00426 0 43 o 00777 154 8RM BUFTS 
00427 0 01 o 00376 155 8Ru PNCH+4 PUNCH AN6THER RECORD 
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00430 0 76 0 01421 1~6 a~~Tl LDA =0200,') 
00431 0 ~5 0 01225 157 ST •. $TRGE 
on4,32 0 02 0 02604 15<'j RPTw 1 , A Rt:A~) 8f(1T f;NL 

00 4 33 0 32 1 01225 1~; WIM *STRbF:. 
0"4]4 0 61 n 012('6 If-O MIN CtlNST 
004 ;35 (l 61 0 01225 11., 1 MIN STRGE. 
004.36 0 40 21000 162 BRTI,J 
004,37 0 01 (l 00.133 1"3 9RU ~-t1 

O('l4.a 0 (1 02 00000 If4 DISw 8tJ~TS1RAP HAS B~EJ\ R~Ar 

00441 0 60 0 01226 1"5 SKR C~f\iS 1 
8fHJTSTQAP 0('\4.42 n 76 0 02QOa tf6 LDA 02000 FIRST Wf1PD eF 

004.43 0 75 0 01342 167 LDB SEVENS 
0"4.44 n 70 0 013.43 J"~ SKM wI""] C>-1ECK F (jR LEGAL B~eTSTRAP a~200003 
01"'4,45 0 01 0 004A7 1 f;l 8RU i, +? ILl.EGAL Bt1tlT 
004.tl6 0 01 0 00460 170 9RU pf'.,!~e T 
0(,4,47 0 43 £" 00777 1 7 1 aRM ~UFTS 

004'50 11 71 0 ot3'0 172 LDX M9 
on451 (l 02 0 02541 173 TYPw 1 ,11 TYPE iLLEGAL S6tlT MESS~GE 

01"452 ? 12 0 01.101 174 M 1 '..1 MSG?+S,2 
00453 (" 4 1 (1 00452 17~ 8RX $-1 
O()454 0 02 111(')00 17'" TI'jP .... 
0(,455 0 43 0 C0777 t 7 7 aRM BUFT:, 
00456 0 43 0 01140 178 BRM CR 
00457 0 01 0 n0200 179 9RU BEGIN 
0(,460 a 43 0 00777 t::; () PN~8T 8RM BUFTS 
01"'461 0 7 t ('\ 01422 ,. ,Q 1 LDX =0.10000 
0("1462 0 02 0 00644 !~2 PTL\.I 1 • 4 PJNC~~ 8~H~ T RECORD ftNLY 
O~d63 a 60 Q 01226 1~3 L~'jPt SKR C~NST 

0"464 0 (>0 n OOO("lO leA Nep 
00465 0 ~J f) 01226 lQ--::) SKN C~NST 

Ofi466 11 01 0 00470 186 8RU $+2 
O~467 n 01 Q 00472 1~7 gRU $+3 
01"'\470 ? 12 0 02,J£1O 1~8 MIW 02000 .. 2 
01"471 (1 .4 1 0 or4~3 1~9 BRX L!5ePl 
o~t 7 2' 0 02 1dOOJ t90 repw 
01"473: 0 76 0 01230 191 LDA ZERe 
00474 0 35 0 ot2?6 192 STA CtlNST 
onA 7:1 0 40 20200 lq3 9PT 2 IS LeADER WANTED 
Of"'l476 ('I 01 0 00500 194 8RU $+? N~ PUNCH BeeT AND PR~-t3ADER C1NLY 
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an477 0 76 CI 01423 Ie;::; LD~ =ot 
00:50:) 0 35 0 01256 lQ6 STA FIPST"'l SET T~ PUNCH PRE-LeADER ... LtjAt1EK 
onSOI 0 01 0 00340 197 9RU RDPTE 
0(1502 (' 00 00000 lQs CKlERe PIE 0 
an5a3 0 76 1 01235 199 LD,~ *RADR FIRST \.lORD eF RECoRD JlJST READ 
0"504 n 75 0 11325 ?OO LDB TYPMSK 
on505 0 70 C 01246 ?rl SKM RTYPE"1 TYPE1 
on506 0 01 0 00510 ?(12 !:?RU $"'2 
01')15(17 0 '31 0 00502 2C~ eRr< CKlER3 
on510 0 70 0 01247 204 SI":H RTVPE+2 TYPE2 
on511 0 01 0 00513 205 8~U $"'? 
0,",512 a 51 0 00502 206 eRR Cr<,ZERtj 

00513 0 70 n 01250 207 SKM RTYPE ... 3 
011514 0 01 0 00516 208 3RU $ ... , 

00515 (' f'l 0 00520 ?O9 3RU '!> ... :-! 
00516 0 70 0 01245 ?10 SKM RTYPE TYPE 0 DATA RECBRD 
00517 0 01 0 012Cl ;? J 1 8PU N~TYP 

on520 (l 53 0 01224 212 SKN FLAG1 
O!"'l521 C 01 0 0052.3 ;:>13 BPU ~"'2 
O~522 0 43 0 00676 214 BRM CKLAST 
00523 (' 53 0 01224 215 SKN FLAG1 
011524 0 53 0 Q12?3 21" SKN FLAG IF SET - PARAMETERS ARF NEEDEG 
OO~25 0 01 0 00527 217 8P.U ~+? 

01)526 0 ~3 0 00633 21t3 9RH CKINP 
00527 0 t13 0 01032 219 9P.M LBLCKt 
On53Q 0 43 0 01003 220 BRM CKRIN TEST FOR BINARY RECORDS 
00531 0 43 0 00372 221 9RM PNCH RECBRDS ARE BK - FUNCI-f THEM 
00532 0 .43 0 00534 222 BRM RDPTE2 READ REMAINING BL(3CKS ftN RECrjKD 
on533 0 01 0 00200 223 BRU 9EGIN 
00534 0 00 00000 224 RDPTE2 PlE 0 
0"535 0 76 0 01421 ?25 LnA =02000 RBUTJNE TO PUNCH BY gL6CKS 
0(')536 0 35 0 01225 226 STA STRGE 
00537 0 43 0 00777 227 BRM BUFTS 
Ot:l540 0 02 0 02604 228 RPTIJ 1,4 
00541 0 32 1 01225 229 \JIM *STRGE 
00542 0 61 a 01226 230 MIN C6NST 
00543 0 61 0 01225 231 MIN STRGE 
00544 0 40 2toOO 232 9PT~ 

00545 0 01 0 00541 233 BRU $-4 
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00546 0 02 00000 234 DISU 
00547 a 60 o 01226 235 SKR C~NSl ADJUst FOR FREE \.11M 
00550 0 76 o 02000 236 LDA 02000 
00551 0 75 o 01424 237 LOB =070000 
00552 0 70 o 01322 238 SKM BINRV SI RECftRD BINARY 
00553 0 01 o 00717 239 BRU NT8IN ~~-ILLEGAL FORMAT 
00554 0 43 o 00777 240 BRM BUFTS 
00555 0 71 o 01422 241 LDX =otOODO 
00556 0 02 o 00644 242 PTLU 1.4 
00557 0 60 o 01226 243 L60P2 SKR CBNST 
00560 0 20 o 00000 244 N6P 
00561 0 53 o 01226 245 SKN CONST HAVE ALL \.lORDS 9EEN PUNCHED 
00562 a 01 o 00564 246 BRU $+2 NO 
00563 0 01 o 00566 247 BRU $+3 YES 
00564 2 12 o 02000 248 MIW 02000.2 
00565 0 41 o 00557 249 BRX L06P2 
00566 0 02 14000 250 T6PW 
00567 0 76 o 01230 251 LDA ZERO 
00570 0 35 o 01226 252 STA CONST 
00571 0 76 o 02000 253 L~6P3 LOA 02000 
00572 0 75 o 01325 254 LDB TYPMSK 
0057'3 0 70 o 01250 255 SKM RTVPE+3 END REC"RD TEST 
0057' 4 0 01 o 00535 256 BRU RDPTE2+1 
00'57'5 0 43 o 01140 257 8RM CR 
005/'6 0 53 o 01223 258 SKN FLAG IF SET CHECK FOR LAST PARAMETER 
OC'5/' 7 0 01 o 00601 259 BRU $+2 IF NOT CHECK FftR FILE COUNT 
006(10 0 01 o 00624 260 9RU SERCH1+2 
001601 0 60 o 01256 261 SKR FIRST+l 
OQl6C12 0 20 o 00000 262 N6P 
001 603 0 53 o 012!'6 263 SKN FIRST+l ARE THERE MORE RECBRnS 
0016(14 0 01 o 00340 264 BRU RDPTE 
O('JI 6(t 5 0 51 o 00534 265 8RR RDPTE2 
OOI6(!6 0 00 00000 266 SERCH PZE 0 
00607 0 76 o 01257 267 LOA FIRST+2 
0061~ 0 0 70 o 01360 268 SKM THRU IF TRUE - 1ST PARAMETER IS < ~ CHAR 
0(161l1 a 01 o 00614 269 BpU $+3 
006l2 0 43 o 00625 270 aRM LIMITS 
0("161l3 0 01 0 00622 271 BRU SERCt11 
0(161l4 0 76 t) 01260 272 LDA FIRST+3 

/ 
/ / 
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00615 ~ 70 0 013~O 273 SKM THRU 
00616 o 51 0 00606 274 eRR SERCH N~ COPy PARAMETERS USED 
00617 o 61 0 00630 275 MIN LIMITS+3 FIRST PARAMETER> 4 CHARACTERS 
0,.,620 o 43 0 00625 276 9RM LIMITS 
00621 o 60 0 00630 277 SKR LIMITS+3 RESTORE TO INITIAL V~LUE 

00622 o 76 0 01342 ?78 SERCHI LDA SEVENS 
00623 o 35 0 01223 279 ST" FLAG SET FLAG INDICATI~G USE 6F PAr<AMETER! 
00624 o 01 o 00340 280 BRU RDPTE 
00625 a 00 00000 2et LIMITS PZE 0 SET 
00626 o 76 o 01256 282 LDA FIRST+1 PARAM t AND PARAM2 
00627 o 35 o 01221 283 STA PARAMI TO CORRECT 
00630 o 76 o 01260 284 LDA FIRST+3 PARAMETERS 
00631 o 35 o 012'2 2B5 STA P~R~M2 .cETER~INED 8'( 
00632 a 51 o 00625 286 eRR LIMITS V~LuES KEYED IN 
00633 o 00 ooooa 287 CKINP PZE 0 ROUTINE T~ FIND 1ST PARAMETER 
00634 o 76 o 01241 288 LDA N~REC NUMBER OF RECORDS 
00635 o 35 o 01244 2B9 STA 8INCK 
~O636 o 76 o 01421 290 LDA =02000 
00637 o 35 o 01243 291- STA FRSTuD 
00640 o 76 o 01263 292 CKINPt LDA REF! 
00641 o 35 o 01240 293 STA TE~P 

00642 o 76 1 01243 294 CKINP2 LD,\ *FRSTUD 
0('64.3 o 75 o 01342 295 LDB SEVENS 
00644 o 70 o 01221 296 SKM PARAH! CHECK FttR INPUT PARAMETER 
00645 o 01 o 00647 297 BRU $+2 
00646 o 01 o 00671 2QB BRU SETF1 
00647 o 61 o 01243 29Q MJN FRSTUD 
00650 o 60 o 01240 300 SKR TEMP REDUCE WORD COUNT 
00651 o 76 o 01240 301 LOA TEt"P 
00652 o 70 o 01230 302 SKM ZERO HAVE ALL U6RDS OF TH1S RECORD 
00653 o 01 o 006.42 303 BRU CKINP2 BEEN CHECK 
00654 o 61 o 006~0 JC4 MIN CKINPl YES 
0('655 o 60 o 01244 305 SKR BINCK REDUcE TEMP RECOR.c CBUNT 
OC\F,56 o 76 o 012414 306 LDA BINCK 
00657 o 70 o 01230 307 SKM ZERO HAVE ALL RECORDS ~EEN CHECKED 
00660 o 01 o 00640 3C8 BRU CKINPl NO 
0('661 o 76 o 01336 309 LDA RESET2 YES -RESTORE 
00662 o 35 o 006.40 310 STA CKJNPI PGM VALUES 
00663 o 53 o 01224 311 SKN FLAG! 
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00664 0 01 0 00666 312 BRU $+2 

00665 0 51 0 00633 313 3Rq CI(INP LAST PARAMETE~ NOr F ~ U~i D 

00666 0 76 0 01230 314 LOA ZERO 
00667 0 35 0 01226 315 STA ceNST 
00670 0 01 0 00732 316 BRU SKPRC+l 
00671 0 76 0 01342 317 Sf TF 1 LOA SEVENS 
006.7 2 0 35 0 01224 318 5T4 FLAGl 
006,7 3 0 76 0 01336 319 LDA R~SET2 

"-- ' 

0'0674 0 35 0 00540 ~20 STA CKINPl 
00675 0 51 0 005~3 321 BRR CKIN? PARAME.TER HAS 8EEI\ F~iJ~D 

00676 0 00 00000 322 CKLAST PZE 0 
00677 0 76 a 01337 323 LOA Her MOCIFY SEARCH RtJurTNF 

00700 0 35 0 00644 324 STA CK I NP2+;? Tft SEARCH FeR LAST PARAt"1E.TFRS 

00701 0 76 0 013 4 0 325 LO A. Mor2 
00702 0 35 D 00671 326 STA SETFl 
00703 0 43 0 00633 327 ~ aRM Ci(IN~ 

00704 0 53 0 012?4 328 SKt-J FLAGl IF NEC,. LAST FILE NeT FrjUND 

00705 0 01 0 00707 129 3RU $+2 
00706 0 51 0 00676 3~O BRR CKlASJ 
0070'7 0 76 a 01=?~O 331 LDA It:R~ LAST FILE HAS P E f. r, F'~!H'D 

00710 0 35 0 01223 332 STA FLAG RESTeRt 
00711 0 35 0 01256 33.3 STA FIFo-Sl+t VALUE eF INYTI . .\l. ceN!' 
00712 0 76 0 00622 334 LDA SERChl A t~ n PUNCi-< L ~ S r 
00713 0 35 0 00671 335 STA SE1Fl .:. I LE 

00714 0 76 0 01341 336 LDA "l~n 3 
O~715 0 35 0 00644 3~7 STA C"INP:?-+,? 
00716 0 51 0 00676 11." 3R;:( C~LAST 

00717 0 43 0 00777 ~39 NT9IN 3 P M BU~T~ Rf'rUTINE l~ PU~~CH :\~T ~JNARY F (1 R i1 AT 

on7 2~0 0 71 a Ot317 340 LDX M7 MESSAGt 
0072'1 0 02 0 02641 341 TYPw 1 • 4 

on7~'2 2 1 2 -!.) 01417 342 MIW MSG4+7.? 
00 7 2~ 3 (1 41 O. OO7?2 343 8RX $- 1 

0072'4 n 02 140C:J 344 TBP ;oJ 

0072!5 0 43 0 00777 345 BRM BUFTS 
007 2~6 0 43 0 01140 346 aRM c ~~ 
OC;72~7 0 00 0 00000 347 HLT 
O(!17~IO (1 £'1 0 00200 348 9RU 8 E (. I r" , 
onl7~H 0 43 0 00305 349 SI(PRC 8RM srCNl ':~fP F J L f' Rf,UTINE 

OCI732 0 76 0 01421 350 LDA =O?OOO 
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0"733 0 35 0 01275 151 ST. STRGt: 
00734 0 43 0 00177 352 8R~~ 8UFT~ 

on735 0 02 0 02604 ~5.3 QDTw t • A 

Of"736' 0 32 1 01225 354 WIM *51RG~~ 

on737 0 61 0 01225 355 MIN STRGt: 
0"740 0 40 2100') 3C,6 8RTIJ 
0"741 0 01 0 007:'1) ::t57 8RU $-:C 

0"742 0 02 00000 358 DISw 
01"\743 0 76 0 0/000 ~5.;l LD,A 02000 
on744 0 75 0 01325 3f-Cl L 03 TYF'MSK 
00745 ('I 70 0 01250 3f.l SKM RTVPF.+3 
00746 0 01 0 (")7~2 362 3RU SKPRC+l 
00747 0 53 0 Ot7?J 3t j SKN FLAG 1 ' .:> SKIP N\:1RMAL t!R SEAqr~i 

00 750 0 01 0 00 754 3~4 dRU $+41 
00 751 0 16 0 01334 365 LD~. RESET 
0(1752 (I 35 0 00360 ~f6 STA CHTK(j+l 
0"753 0 01 0 00624 367 BRU SERCHl+2 SEARCH TYPE S~IP 

on754 0 60 Q 01256 368 SKR FIRST+1 
00755 0 20 (\ 00000 369 Nep 
0('756 0 53 0 01256 ~70 SKN FIRST+) 
00757 0 01 a 00732 371 3RU SKPRC+l M(1RE FILES RE~IA IN re 3F SKI~P~D 

00760 0 OJ 0 00200 372 BRU BEGIN 
0(1761 0 00 00000 373 CKEBF PZE 0 CHECK FfJR EOF RECt:lRD 
00762 0 76 0 01226 374 LOA CONST 
00763 0 75 0 01342 375 LOB SEVENS 
00764 0 70 0 01423 376 SKM =1 IS RECeRD 6NE WORe 
Of)765 0 51 0 00761 377 eRR Cl<E6F N~ 

00766 0 76 0 02000 378 LDA 02000 
0"767 0 70 0 01425 379 SKM =017170000 YES-IS I T AN EOF 
00770 0 51 0 00761 380 eRR Cl(E6F Ni3 

00771 0 43 0 00777 391 BRM BUFTS YES PUNCH E~F 

00772 0 02 0 00644 382 PTLI.I 1.4 
00773 0 12 0 02000 383 MIW 02000 
00774 0 02 14000 3e4 T6PW 
00775 0 43 0 00777 385 BRM BUFTS 
00776 0 01 0 00200 386 9RU BEGIN 
00777 0 00 00000 387 BUFTS PZE 0 
OJOOO 0 40 21000 38B BRTW 
01001 0 01 0 01000 389 BRU $-1 
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Ott)02 0 51 o 00777 390 eRR BUFTS 
01003 0 00 00000 391 CKBIN PZE 0 
Ot()04 0 76 o 01241 392 LDA NOPEC NuMBER OF RECORDS READ 
01005 0 35 o 01244 393 STA BINet< 
011006 0 76 o 01421 394 LDA =0200;) 
011007 0 35 o 01243 395 STA FRSTUD 
011010 0 76 1 01243 396 RECIM LOA *FRST\JD IMAGE 6F FIRST IJORD fjF RECORD 
01011 0 75 o 01424 397 LDB =070000 MASK OF BINARY corE POSITION 
011012 0 70 o 01322 398 SKM BINRY IF RECORD I~ ~IN"~Y FBPMAT 
011013 0 01 o 00717 399 BRU NT81N NOT BINARY FORMAT 
011014 0 60 o 01244 400 SKR BINCK REDUCE RECORD COUI\T 
011015 0 75 o 01426 401 LOB =077777777 
Ot016 0 76 a 01244 402 LDA BINCK 
011017 0 70 o 012~O 403 SKM ZERO ARE THERE MeRE REceRryS TO CHECK 
01020 0 01 o 01022 404 BRU $+~ YES 
01021 0 01 o 01027 405 BRU RESETI N~ 

01n22 0 76 o 01263 406 THUP LOA REFI 
01023 0 =5 o 01243 407 ADD FRST\JO 
01024 0 35 o 01243 408 SlA FRSTwD .STARTING ADDRESS OF NEXT RECORD 
01025 0 61 0 01022 409 MIN THUP 
01026 0 01 0 01010 410 9RU RECIM 
01027 0 76 0 01336 411 RESEll LDA RESET;? 
01030 0 35 0 01022 412 STA THUP 
01031 0 51 o 01003 413 3RR Ct<:BIN 
01032 0 00 00000 414 L8LCKl PZE 0 
01033 0 76 o 01241 415 LD.~ NBREC NJMBER eF RECORDS 
01034 0 35 o 012A4 416 ST •. BINCK 
01035 0 76 o 01421 417 LDA =02000 
01036 0 35 o 01243 4 J. 8 STA FRSTWD 
01037 0 76 t 01243 4J9 L8LCK2 LDA *FRSTWD FIRST WBRD !~F REC~RD 

OJ040 0 75 o 013?5 420 LDB TYPMSK 
01041 0 70 o 01230 421 SKM lERB IF REceRD TYPE 0 RESTf!RE AND EXIT 
OJ. 042 0 01 o 01(147 422 BRU L8LCt<1 
01043 0 76 o 01336 423 RE"SEl3 LD.A RESET? E X I r 
01044 0 35 o 01:)47 424 STA LBLCK3 
01045 0 35 o 01131 425 STA RECADR 
01046 n 51 n 01')32 426 3RR L8LCKl 
0104.7 (l 76 o 01263 427 LBLC~3 LOA REF! NUH9ER BF weRDS I 1\ RECf'RD 
01050 0 35 o 01234 428 STA Rel.NTH T~ 8t CHEer<fD 
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Ot051 0 61 0 01047 429 MIN LBlCK3 
01052 0 76 0 01243 430 LBLCK LOA FRSTUD 
01053 0 55 0 01427 431 ADD =03 
01054' 0 35 0 01236 432 STA RADRI WORD CeNTAINING ITEM TYPE 
01055 0 53 1 01236 433 SKN *RADRI SHftULD LABEL BE TYPE!) 
01056 0 01 0 01113 434 9RU NXLABL 
01057 0 76 0 01236 435 LDA RADRI 
01060 0 54 0 01430 436 SUB =02 
01061 0 35 0 01237 437 ST. RAOR2 FIRST LABEL WORD 
Ot062 0 02 0 02041 438 TYPw 1. 1 
01063 0 71 0 01315 439 LDX M4 

01064 0 76 1 01237 440 L.ATyP LOA *RADR2 
01065 0 75 0 01327 441 LDB lAMSK 
01066 0 70 0 01331 442 SKM BLNKS 60 BLANKS 
01067 0 01 0 01075 443 BRt) LAOUl 
01070 0 12 0 01326 444 MIU TBLNK OUTPUT 12 BLANK 
01071 0 6720 006 445 Ley 6 
01072 0 41 0 01065 446 BRX l AT YP + 1 
01073 0 61 0 01237 447 MIN RADR2 SECBND LABEL UORD 
01074 0 01 0 0'1103 448 BRU CKADR 
01075 0 35 0 01242 449 lAOUT STA lAR"T 
01076 0 12 0 01242 450 MIU LAROT OUTPUT CHARACTER 
01077 0 6720 006 451 LCY 6 GET NEXT CHARACTER 
01100 0 35 0 01242 452 STA lAROT 
01101 0 41 0 01065 453 BRX LATYP+l 
01102 0 61 0 01237 454 MIN RADR2 
01103 0 76 0 01236 455 CKADR LDA RADRI 
01t04 0 75 0 01330 456 LDB MSKAD MASK ADDRt:SS FIEll: 
Otl05 0 70 0 01237 457 St<M RADR2 
01106 0 01 o 01063 458 BRU lATYP-l GET 2ND WORD OF LABEL 
01107 0 02 14000 459 LADNE TOPU 
01110 0 76 o 01324 460 LDA AD~R 

01111 0 35 o 01064 461 STA LATYP SET T6 INITIAL ~Dl:RESS 

01112 0 43 o 01140 462 BRM CR 
01113 0 76 o 01234 46J NXLABl. LOA RClNTH LENGTH OF RECORD REM~INING 

01114 0 54 o 014'27 464 SUB -03 TO 9E 
01115 0 35 o 01234 465 STA RClNTH C~ECKEO 

01116 0 75 o 01342 466 LOB SEVENS 

0111
' 

0 53 o 01234 467 SKN RCLNTH 
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01120 0 01 0 01122 468 9RU $+;? 

01121 0 01 0 01124 469 BRU $+3 

01122 0 70 0 O14?3 470 SKM =01 HAVE ALL we~DS BEEN r:'-1fCKED 
Ot123 0 01 0 O11~6 471 8RU NEXT3 N~ 

0'124 0 60 0 01244 472 SKR BINCr< 
01125 0 76 0 0'244 473 LDA BINer< 'yES 

01126 0 70 0 01230 474 SKM lEFH} AKf Thf~:: M~Rt: ~EC:C:-o.(,",S 1 t ~~ l:t-'ECKED 
01127 0 01 0 o 11 ~ 1 475 3RL' $+2 'yES 

01130 0 01 0 01043 476 8RU RESET3 NfJ 

ot131 0 76 0 01263 477 RECADR LDA. REF1 
01132 0 55 0 01243 478 ADD FRSTWD 
01133 0 35 0 012d] 479 STA FRSTwO FIRST WOPD t1F Nt-xl ~:=r:'~Rr: 

01134 0 61 0 01131 4.B0 MIN RE(,ADR 
01135 0 01 0 01037 4el 8RU L5LCK2 
01136 0 76 0 01236 4~2 NfXTJ LDA RADRI 
01137 0 01 0 01053 4A3 8RU L 'H.C r<.. + 1 
01140 0 00 00000 4e4 CR Plf 0 
01141 0 71 0 01431 4es LDX =-6500 
01142 n 41 0 01142 4e6 aRX $ 

01143 a 43 0 00777 4e7 aRM 8UFTS 
01144 0 02 C 02041 48g lYPW 1 • 1 
01145 0 12 0 Olt32 4P9 M LJ =052000000 
01146 0 02 14!!OOO 490 T~PW 

01147 0 43 0 00777 491 9RM BU~TS 

01150 0 71 0 ("Ild31 4'12 LDX =-6500 
01151 0 41 Q 01151 49] 3RX $ 

01152 0 51 0 01 t ~o 494 8RR CR 
01153 0 00 00000 495 W~RDX PlE 0 F~RM IJf:lRD F f,~ e M ~EYED I~:PUTS 

01154 0 71 0 01315 496 LOX M4 SET TO PACK W~RDS 

01155 2 76 0 01255 497 LOA NAMEl+4.2 
01156 a 6720 022 498 LCY 1 8 
01157 0 75 0 01230 4q9 LOB ZERO 
01160 0 6620 022 500 Rev 18 
01161 2 35 0 01255 501 STA NA~El+4 .. 2 
01162 0 41 0 01155 502 9RX $-5 
01163 0 71 0 01314 503 LDX M3 
Ot164 0 75 0 01230 504 LOB ZERO 
01165 2 76 0 01254 505 LDA NA~El+3.2 

01166 0 6700 006 506 LSH 6 
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Ot167 2 55 0 01255 507 ADD NA~El+4.2 

01170 C 41 0 01166 508 9RX $-2 
01171 0 35 0 01255 50Q INMFY STA F (R S T' 
01172 0 61 0 01171 510 MIN $-1 
Ot173 0 71 0 01315 511 LOX M4 
Otl74 0 76 0 Ot331 512 LOA BLNKS 
01175 ~ 35 0 01255 513 STA NAME1+d.2 
01176 0 41 o 01175 514 BRX $-1 
01177 0 02 20001 515 ReV 
01200 0 51 0 01153 516 BRR ~6RDX 

01201 0 43 o ot140 517 N~TYP aRM CR 
01202 0 71 o 01317 518 LDX M7 
01203 0 02 o 02641 519 TYPW 1.4 
ot204 2 12 0 01371 520 MIw MSG1+7.2 
01.205 0 41 0 01204 5?1 BRX $-1 
01206 0 02 14000 ... 522 Teplol 
01207 0 43 0 011.10 523 9RM CR 
01210 0 01 0 00200 524 9RU BEGIN 
01211 (l 43 0 01140 525 CT'::RR aRM CR 
1)1212 0 71 0 01.317 526 LDX M7 
01213 0 02 (\ 02641 5'?7 TYPW 1 • A 

01214 2 12 (' 01410 52~ MIW MSG3+7.2 
01215 0 41 0 01214 529 9RX $-1 
01216 0 02 24000 530 Tepw 
01217 ("I 43 0 01140 ~11 8RM CR 
Ot220 0 01 0 0f);>00 5:32 BRU BEGIN 
01221 0 00 00000 533 PARAM~ PlE 0 
01222 n 00 00000 534 PARAM~~ PZE 0 
01223 0 00 ooooa 535 FLAG PlE 0 
01224 0 00 000')0 536 FLAGl PlF 0 
01225 0 00 00000 5~7 STRGE PZ~ 0 
01226 0 00 00000 5~9 CRNST PlE C 
01227 0 00 00000 53~ CfUNT PlE 0 
01230 0 00 OCOOO 5.c10 lf~e PIE 0 
01231 0 00 00000 541 C~BUF Pt.E 0 
Ot232 0 00 00000 542 MEM PZE 0 
012J3 0 00 00000 543 XTOTEN PZE 0 
01234 0 00 00000 544 RCLNTH ~lE 0 
01235 0 00 oooeo 545 R.OR PZE 0 
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01236 0 00 00000 546 RADRI PZE 0 
01237 0 00 OQOfJO 547 RADR2 PZE 0 
Ot240 0 00 00000 548 TEMP PZE 0 
Ot241 0 00 00000 549 N6REC PZE 0 
0124"2 0 00 00000 550 LAROT PZE 0 
01243 0 00 00000 551 FRST~D PZE 0 
01244 0 00 OOOOD 552 81NCK PZE 0 
01245 o 00 00000 S53 RTYPE PZE 0 
01246 lOOCOOOO 554 DATA 010000000 
01247 20000000 555 DATA 020000000 
01250 30000000 556 DATA 030000000 
01251 557 NAME! RES 4 
01255 558 FI~ST RES 6 
01263 559 REF1 RES 20 
01307 00000077 560 CHMSK DATA 000000077 
01310 0000001'2 561 BLANK DATA 000000012 
01311 00000033 562 PERID DATA 000000033 
Ot312 00000052 563 CARET DATA 000000052 
01313 00000061 564 KYERR DATA 000000061 
01314 00077775 565 M3 DATA 000077775 
01315 00077774 566 M4 DATA 000077774 
Ot316 00077772 567 M6 DATA 000077772 
01317 00077771 568 M7 DATA 077771 
01320 00077770 569 M9 DATA 000077770 
01321 00077754 570 M24 DATA 077754 
01322 00050000 571 8INRY DATA 000050000 
01323 00000057 572 DELTA DATA 057 
Ot324 o 76 1 01237 573 ADRR LDA *RADR2 
01325 70000000 574 TYPMSK DATA 070000000 
01326 12000000 575 TBLNK DATA 012000000 
01327 77000000 576 L,A,MSK DATA 077000000 
Ot330 00077777 577 MSKAD DATA 077777 
01331 60606060 578 8lNKS DATA 060606060 
01332 o 00 0 00000 579 ERROR HLT KEY ERROR TO 8E Ct3MPLETED 
01333 o 76 0 01261 580 TEST LDA FIRST+4 
01334 o 35 0 01263 sel RESET STA REF1 REINITIALIZE STORAGE L6CATltlN 
01335 o 35 0 01255 582 REMOn STA FIRST 
01336 o 76 0 01263 5BJ RESET2 LDA REFI 
01337 o 70 0 01222 584 M~D SKM PARAM2 
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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 
01.371 
01372 
01373 
Ot374 
01375 
01376 
01377 
01400 
01401 
01402 
01403 
01404 
01405 
01406 

o 76 0 01230 
o 70 0 01221 
77777777 
03200003 
00000000 
00000012 
00000024 
00000036 
00000050 
00000062 
00000074 
00000106 
00000\20 
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 M6D2 
586 M603 
587 SEVENS 
588 \.11M3 
589 TENS 
590 
591 
592 
593 
594 
5<;5 
596 
597 
598 80~T 
599 COPy 
600 SKIP 
601 THRU 
602 FILE 
603 MSGI 

604 MSG2 

605 MSG3 
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LDA ZER6 
SKM PARAMI 
DATA 077777777 
DATA 003200003 
DATA 0 
DATA 012 
DATA 024 
DATA 036 
DATA 050 
DATA 062 
DATA 074 
DATA 0106 
DATA 0120 
TExT <866T> 
TEXT <C6PY> 
TEXT <SKIP> 
TEXT <THRU> 
TEXT <FILE> 
TEXT <RECORD NOT IN SYMBOL FORMAT.> 

TEXT <ILLEGAL BO~T FORMAT ON TAPE READ> 

TEXT < COpy INS1~UCTIO~ NOT FOUND.> 



01407 64452.1~~ 

Ot410 ~1?'52~46 

o t 4 1 , 
01412 
C)1413 
01414 
')1415 
0141~ 

0 1 417 
01420 
01421 
01422 
Ot423 
Ot4?4 
0'425 
01426 
0" 4,27 
0"430 
0" 431 
0'14.32 

51241?dC::; 
~6631;:il1 

4'512223' 
.15215'70 
t22b465t 
4A2L6~T' 

(lon0020n 
0077:)000 
00600000 
00002000 
00040000 
t100000Ql 
00070000 
17170000 
77777777 
00000003 
O'100000~ 
77763?34 
~·?OOOOOO 

606 MSG4 

6C7 
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