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IDENTIFICA TION: 

AUTHOR: 

ACCEPTED: 

COMPUTER 
CONFIGURA TION: 

PURPOSE: 

PROGRAMMED 
OPERATORS: 

STORAGE: 

TIMING: 

USE: 1. 

SDS 900 SERIES PROGRAM LIBRARY 

PR'OGRAM DESCRIPTION 

Basic Utility P.ackage IV 

A. W. England, SDS 

23 Novem.ber 1962 

Catalog No. 000011 

All 920 System.s and an'y 910 with typewriter. 

To provide a sim.plE~ utility system. for the SDS 910 and 920 
when a m.ore elaborate system. is not required or when 
m.em.ory space is limited. 

None 

The program. occuple s 288 words. 

All operations proceed at the rate of the I/O device being 
used. This is 15 cnaracter/sec on the typewriter, 300 
characters/ sec from paper tape in the photoreader and 60 
characte r s / se c on piape r tape from. the puncho 

LOADIl'JG THE PROGRAM 

The system. tape is in a relocatable form.at with a relocating 
bootstrap at the beginning. To load this tape, insert it in 
the photoreader and ~enter the desired starting location in the 
A register. Then fallow the norm.al fill procedure. The 
relocating bootstrap loads into the first 32 words of m.em.ory 
and then loads the system. program. starting at the address 
given in the A register. When the tape is loaded, control is 
transferred to the program. and it will addre ss the keyboard 
for operational conttol. 

2. OPERA TION CONTROL CODES 

All characters read by the system. from. the keyboard or 
paper tape are handled in the sam.e m.anner. Digits are 
~ccum.ulated until a (:ontrol code is read and then operated 
upon. There follows a description of the operations caused 
by the various contrcl>l codes. 

2.1 Set Location >:c (aster:isk), L (letter L) 

The character * will be the standard set location sym.bol for 
the HELP system. buit the L character is allowed for com.pati­
bility with earlier sYstem.s. This character causes the 
previou.sly entered five octal digits (14 bits) to be placed in 
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the location counter. The contents of the accuITlulate and 
hold words are set to zero and all flags are reset. This 
operation is used to set the location for loading, outputing 
or branching. The location setting is in the X register when 
the prograITl is waiting for an input. It ITlay be inspected by 
ITloving the cotnpute switch to IDLE, typing a character (CR 
for instance) and looking in X. Move the switch to RUN 
before typing any further characters. 

2.2 Enter InforITlation. (period), ) (right parenthesis), I:l (lozenge) 

On reading the enter sYITlbol the prograITl will forITl the word 
defined by the previously read characters and store it in 
tneITlory in the location specified by the contents of the location 
counter. It then increITlents the location counter by 1 and 
clears the input accuITlulating words. A further description of 
the word forITlation will be found under the sections on indirect 
and relative addre s sing. The sYITlbol right parenthe se s, ), or 
lozenge, IJ , is the standard sytnbol for enter. Only one of 
the se will be pre sent on any given input preparation device and 
the code is the saITle. 

2.3 Set Location to Register A, '(apostrophe), @ (at) 

The address of the teITlporary storage location for A is loaded, 
into the location counter. This operation is the saITle as 
set location except that the location set is alway s the addre s s 
of the A teITlporary storage word. When this code has been 
entered the operator can load inforITlation into the teITlporary 
A, B, and X locations in that order, by siITlply inputing words 
in the norITlal ITlanne r followed by the ente r sYITlbol~ When 
either branch operation is perforITled to leave the systeITl the 
contents of the se three words are loaded into their re spective 
registers before the branch is executed. 

2. 4 Step Location $ (dollar sign) 

The $ causes the location counter to be incretnented by one 
without storing anything in ITleITlory. It also clears and 
re sets like the carriage return. 

2.5 Start COITlpute at Location, J (letter J), # (hash tnark) , 
or = (equal sign) 

The registers are loaded with the contents of the tetnporary 
A, B and X locations and the prograITl executes a BRU to the 
location specified by the location counter. The # or = is the 
HELP sYITlbol for start cOITlpute. 
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Ente r Subroutine at Location, , (com.m.a) 

The contents of the tem.porary A, B, and X are loaded into 
the respective registers and a BRM is executed to the location 
specified by the contents of the location counter. This 
oper.ation is used for entering subroutines and routines which 
end w'ith a BRR. If control returns with a BRR to the system. 
the instruction foHowing the BRM will transfe r control back 
to the keyboard input section. 

2. 7 Fill from. Reade r, F (lette r F), : (colon) 

This will cause the photoreader to be started and inform.ation 
will be loaded from paper tape. The form.at is as described 
for typewriter. The: (colon) is the HELP code for fill, the 
letter F is allowed for com.patibility with earlier system.s. 

2.7. 1 Verifying Mode, V (letter V) 

This will cause the photoreader to be started and inform.ation 
read from. paper tape as in the fill m.ode. However, the 
inform.ation from. 'tape is not loaded but is com.pared with the 
contents of the specified memory locations. If it agrees, 
operation continues as usual. If it does not agree, the input 
stops. The A register contains the word as it was on tape, 
the B register contains the contents of the corresponding 
memory location and X contains the addre ss of the mem.ory 
location. When the halt is cleared the system will continue in 
the verify mode if BP 2 is set. If it is re set, control will be 
returned to the keyboard. 

2. 8 Retu:rn to Keyboard, / (slash mark) 

The slash is used'to indicate the end of inform.ation on paper 
tape and will causle an unconditional return to keyboard control. 
The, :reader is stopped. 

2. 9 Stop Code, • (group mark) 

2. 10 

The Flexowriter stop code or the character $ which have the 
same code, can be used to stop input and return control to the 
keyboard if BP 4 is set. If it is reset this code is ignored. 

Indirect Addressing, I (letter I) 

After the tag digit and the two octal digit instruction code has 
been read, an I m.ay be used to set the indirect address bit in 
an instruction word. When this character is read the previous 
9 bits are moved to the left of the word and bit 9 is set to a one. 
This word is placed in Hold and the accum.ulating word set to 
zero. Additional octal digits are stored in the accumulating 
word and when the enter sym.bol is read they are m.erged with 
the Hold word and: the re suIt stored in mem.ory at the location 
specified. The indirect address bit will also be set if a five 
digit absolute address greater than 40000 octal is read. 
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USE: (Cont.) 2.11 Relative Addressing, + (plus) or & (ampersand) 
and - (minu s) 

2. 12 

2. 13 

If after the tag digit, the two instruction code digits, and 
possibly the I code are read, a sign symbol is read, the 
previous digits and tag s will be moved to the left and placed 
in Hold. The relative address tag, bit 0, will be set to one 
and the relative flag will be set. The accumulating word 
will be set to zero and each successive digit will be stored 
in this word until the enter symbol is encountered. The 
accumulated number is then added to the contents of the 
location counter if the sign was positive, + or &, or subtracted 
from the contents of the location counter if the sign was 
negative. This resultant address is merged with the contents 
of the Hold word and stored in memory at the addre s s 
specified by the location counter. When giving a relative 
address it is not necessary to use leading zeros. The 
signed addre ss field cause s the re sultant instruction word 
to be Inade negative regardless of whether or not the tag 
digit was 4 or greater. However, a tag digit of 4 or 
greater will not cause relative addressing on input but can 
be used to indicate that a word should be relativized on output. 

Clear and Reset, Carriage Return, CR 

The carriage return cause s the accuInulating and holding 
registers to be set to zero and all flags to be reset. The 
location counter is not affeced. 

Ignored Codes TB, SP, DL, BS 

The codes for tabulate, space, backspace, and code delete 
are unconditionally ignored whenever read. 

2. 14 Output Operations 

2.14.1 Output on the typewriter or punch is allowed in this utility 
systeIn. In the HELP system output will be a separate 
module froIn the input routine. The output of this routine is 
in the same general format as that of the HELP system. 
Output is started by setting the location of the first word to 
be output using the set location ope ration. If output is to be 
stopped autoInatically, the ending address is then entered 
followed by a T for typewriter output or P for punch. The 
routine will then output from the first address through the 
ending address or until BP 1 is set. If no ending address is 
given, zero will be used and output will norInally be 
terIninated on BP 1 set. 
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USE: (Cant.) 2.14.2 The format is the, same for either typewriter or punch and 

20 14. 2. 1 

2. 14. 2. 2 

3. 

3. 1 

3.2 

it can be set for either octal mode or instruction mode. 
The output begins with a carriage return followed by the 
five digit starting address and an >:C. Each word is output 
preceded by a tab and followed by a tI or ) and a carriage 
return. Whenever a location ending with an octal zero is 
encountered it is butput before the tab. When output is 
terminated, a / ~ill be output after the la.st carriage return. 

BP 2 re set indicate s octal mode. In this mode each word 
is output as eight octal digits. 

BP 2 set indicates instruction mode. In this mode each 
word is output in the following manner: 

T CDI±AAAAA 

Where T indicates the three tag bits, relative, index and 
program operator', as one octal digit. This is followed by 
a spa.ce and then two octal digits for the instruction code J 

CD. If the addressing is indirect an I will be output after 
CD or a space if addre s sing is dire ct. If the addre s sis 
relative, tag digif equal to 4 ot greater, and BF 4 is set, 
the contents of the location counte r are subtracted from the 
address portion of the instruc~ion and the result is output 
as a sign and five digits of absolute value. If the addressing 
is non relative, tag digit less than 4, or if BP 4 is reset the 
sign position will be spaced over and the address output as 
five octal digits. 

EXAMPLES 

To load the octal number, 01234567 in location 347: 

00347*01234567.CR 

To load an instruction to add a word whose address is in a 
word 4 previous to the instruction itself which is at 7046: 

o 7046>:c 5 51- 4) CR 

In memory this would appear as 45547042. If an instruction 
mode typeout were called for it would appear as: 

07046):~ 4 55I-00004)CR 

when BP 4 is set and as: 

07046>:< 4 551 07042) CR 

when BP 4 is re set. 
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3. 3 To initiate the punchout of words 542 through 556: 

00 542~:cOO 556p 

4. RECOVERY OF PROGRAM CONTROL 

If control is taken from the system and the operator wishes 
to return to the system using console operation there are 
two methods: 

4. 1 If location 000 1 has not been de stroyed by some othe r 
program operation then control can always be recovered by 
the following procedure: 

a. Move COMPUTE switch to IDLE. 

b. Press START button. 

c. STEP COMPUTE switch. 

d. Move COMPUTE switch to RUN. 

4. 2 If location 0001 has been destroyed control can be recovered 
by inserting in the C register and executing a BRU to the 
address originally entered into A when the system was loaded. 
Afte r this location 000 1 will be re stored and control will go 
to the system which will ·then address the keyboard. 

5. SUMMARY OF OPERATIONS 

OPERATION CODE 

Set location * L 

Enter word and advance location counter II ) . 
Set location to registe r A @ 

Step location $ 

Start compute at location J # = 

Enter subroutine at location 

Fill from photoreade r F 

Verify from photoreader V 

Stop fill or verify and return to keyboard / 

" " " " " " " " BP 4 SET $ (SC) 
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OPERATION 

Set tag field for progralTI operator 

Set tag field for index 

Set tag field for progralTI ope rator and 
index 

Set tag field for relative addressing 

Set tag field for progralTI operator 
and relative addressing 

Set tag field for index and relative 
addre ssing 

Set tag field for progralTI operator, 
index, and relative addre s sing 

Set indire ct addre s stag 

Set relative forward 

Set relative backward 

Start typeout octal forlTIat BP 2 RESET 

Start Typeout absolute instruction forlTIat, 
BP 2 SET, BP 4 RESET 

Start Typeout relative instruction forlTIat, 
BP 2 SET, BP 4 SET 

Start punch octal forlTIat, BP 2 RESET 

Start punch absolute instruction forlTIat, 
BP 2 SET, BP 4 RESET 

Start punch relative instruction forlTIat, 
BP 2 SET, BP 4 SET 

Clear and re set 

Ignore 

Ignore 

Ignore 

Ignore 

First Digit 

First Digit 

First Digit 

First Digit 

First Digit 

First Digit 

First Digit 

CODE 

1 

2 

3 

4 

5 

6 

7 

I 

+& 

T 

T 

T 

p 

p 

p 

CR 

TB 

SP 

13S 

~DL 



Page 8 of 8 

METHOD: 

Catalog No. 0000 11 

Each digit or character is read into ITleITlory. A table search 
is then perforITled to deterITline if this code is a special or 
control code. If it is, then a transfer of control is ITlade to 
the beginning of the approrpriate control routine. If it is not 
found in the table it is assuITled to be an octal digit and the 
least significant three bits are shifted into the right end of an 
accuITlulating word. When ever a control code is encountered 
which use s previous data it picks this up froITl the accuITlulated 
word. 

In the process of inputing an instruction the tag and instruction 
code are accuITlulated as three octal digits and then if an I is 
input it causes the contents of the accuITlulated word to be 
transfe rred to the hold word and shifted to the left end of the 
word. Bit 9 of this hold word is then set to a one and a hold 
flag is set. A plus or ITlinus sign will cause a siITlilar opera­
tion. If the hold flag is re set when the sign is encounte red the 
accuITlulated word is shifted and transferred to hold and a 
relative flag as well as the hold flag, is set. If the hold flag 
was set when the sign was encountered only the relative flag 
is set. In either case bit a of the hold word is then set to one. 

Additional digits are now accuITlulated until the enter sYITlbol 
is encountered. If the hold flag were reset the contents of 
the accuITlulated word would be stored at the address specified 
by the location counter. However, if the hold flag is set and 
the relative flag re set the lower 14 bits of the accuITlulated 
word are ITlerged with the contents of hold and then stored. 
When the hold is set and the relative flag is set the contents of 
the accuITlulated word are added or subtracted, depending on 
the sign that set the relative flag, to the location counter and 
the re suI t ITlerged with the contents of hold. After this the 
word is stored, all flags are reset, hold and accuITlulate are 
cleared, and the location counter is increITlented by one. 

In the case of the output operations the starting address is in 
the location counter and the ending address in the accuITlulated 
word. Since the set location operation clear s the accuInulated 
word the ending address will be zero if no other address is 
input. The output proceeds to increITlent the location counter 
after each word is output and cOITlpares it to the accuITlulated 
word. When they agree it terITlinates output and returns 
control to the input section. 
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SCIENTIFIC DATA SYSTEMS 

PROBLEM: 

PROGRAMMER: 

SCIENTIFIC DATA SYSTEMS 

SDS 900 SERlE'S PROGRAM LISTING 

BAS!C UTILITY PACKAGE ~ 

A. W. ENGLAND, 50S 

Catalog No. ¢0¢¢ 11 

PA G E 1 of .....;..1 5",--,_ 
DATE 11-23-62 

LOCATION INSTRUCTION REMARKS 

¢213¢ ¢ EOM ¢¢>zf¢¢ START CLW 

¢2131 ¢ EOM 2¢¢¢4 DIR 

¢2132 ¢ CLR 3¢¢¢3 

¢2133 4 STA ¢2326 CLEAR ACCUM 

¢2134 4 STA ¢2327 CLEAR HOLD 

¢2135 4 STA ¢255¢ RESET FLAG 1 

¢2136 4 LOA .0256.0 R 1 ; SET SW1 FOR KEYBOARD EOM 

¢2137 4 STA ¢2152 * 
¢214¢ 4 LOA ¢2563 R4; SET SW2 FOR KEYBOARD WIM 

¢2141 4 STA ¢21 54 * 
¢2142 4 LOA ¢2165 R9J SET SW3 TO NOP 

¢21 43 4 STA ¢2156 * 
¢2144 4 LOA .02266 SET UP RESTART 

.021 45 .0 STA ¢¢.0¢1 * 

.02146 4 LOA .02323 R1.0; RESET SW5 FOR LOAD 

.02147 4 STA .02224 * 

.0215.0 ¢ SKS 21¢¢¢ READY SKBRW; WAIT FOR READY 

.0215 1 4 BRU ¢21 ~5¢ * 
¢21 52 ¢ EOM ¢1.0¢1 SWI ADDRESS INPUT DEVICE 

.02153 4 LDX ¢2325 LOC; FOR DISPLAY 

--
SDS-E-177 
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SCIENTIFIC DATA SYSTEMS 

SDS 900 SERIES PROGRAM LISTING 

PROBLEM: BASIC UTILITY PACKAGE I[ Catalog No. ¢¢0¢ 11 

PAGE 2 of 15 

PROGRAMMER: A. W. ENGLAND, SDS DATE 11-23-62 

LOCATION INSTRUCTION 

¢2154 4 WIM ¢25S4 

¢21S5 4 LDB ¢25S4 

¢21S6 ¢ NOP ¢¢¢¢¢ 

¢21 57 

¢216¢ 

¢2161 

¢2162 

¢2163 

¢2164 

¢21 65 

¢2166 

¢2167 

¢217¢ 

¢21 71 

¢21 72 

¢2173 

¢2174 

¢2175 

¢2176 

¢21 77 

¢ RCY 2¢¢11 

4 LDB ¢253¢ 

4 LDX ¢2537 

6 SKM ¢2527 

4 BRX ¢2162 

6 BRUI ¢2527 

¢ NOP ¢¢¢¢¢ 

¢ LDA ¢¢¢25 

4 BRU ¢22¢5 

¢ LSH ¢¢¢¢6 

4 LDB ¢2326 

¢ LCY 2¢¢¢3 

4 STB ¢2326 

4 BRU ¢21.52 

4 LDA ¢2326 

¢ ETR ¢¢¢27 

4 STA ¢2325 

SW2 

SW3 

R9 

T 1; INPUT 

Tl 

NOT USED 

REMARKS 

SET UP TO SCAN LIST 

* 

* 
SCAN CONTROL LIST 

* 
GO TO CONTROL SECTION 

IDA SC3; INDIRECT ADDRESS 

SIGN +3 

DIGIT SHIFT OCTAL DIGIT INTO ACCUM 

ACCUM; * 

* 
ACCUM; * 

SW1+1 

LOCSET ACCUM; LOCATION SET 

SAVE ADDRESS PART 

LOC 

SDS-E-177 
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SCIENTIFIC DATA SYSTEMS 

50S 900 SERIES PROGRAM LISTING 

PROBLEM: ----.6.8.S.lL UI I L I IY PACKAGE TIL Catalog No. ¢¢¢¢ 11 _ 

PAGE 3 of 15-
DA TE . 1 1-23-62 PROGRAMMER: A~ ENGLAND, SDS 

LOCA Tl ON I NS.:..:.TR.;.::U:;..;:C:.T.:..I:...;:O::..:..N....:..-.--t-___ --------:R;.;.;:;E~M~A.;.;.;.R.;..;.KS _____ -_--__t 

.022.0.0 .0 CLR 3.0.0.03 

.0229.11 4 BRU .021 73 DIGII+3 

.022.02 4 SKA ¢255¢ SIGN FLAG 1; HAS I CODE BEEN READ? 

.022.03 4 BRU .0232 '1 FMP; YES 

.022.04 .0 ABC 2.0.0.05 ; NO, CLB 

.022.05 4 SIB .0255.0 FLAG 

.022.06 4 LOB 02326 ACCUM; MOVE (AeCUM] TO HOLD 

.022.07 .0 LCY ~:¢9517 15; * 

.0221.0 4 STB .02321 HOLDJ * 

.02211 4 BRU .022¢¢ LOCSET+3 

952212 4 LOA .02531 ENTER C2 

.02213 4 SKA 9.1255.0 FLAG 1 ; I CODE ONLY? 

952214 4 BRU .02236 FORM; YES 

.0221 5 ¢ LSH ¢¢¢.01 J NO 

.02216 4 SKA .0255.0 FLAG 1 ; + CODE? 

.0221 7 4 BRU .02234 ADD; YES 

.0222.0 ¢ LSH ¢¢¢¢1 ; NO 

¢2221 4 SKA ¢255¢ FLAG 1 ; - CODE? 

¢2222 4 BRU ¢'2232 SUB; YES 

.02223 4 LOA .02326 ACCUMJ NO 

SDS-E-177 
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PROGRAMMER: 

SCIENTIFIC DATA SYSTEMS 

SDS 900 SERIES PROGRAM LISTING 

BASIC UTILITY PACKAGE Iy 

A. W. ENGLAND, SDS 

Catalog No. ¢¢¢¢11 

PAGE 4 of 15 
DA TE _ ...... 1 ..... 1-0;-2_..3 ... -._6-.,2 __ 

LOCATION INSTRUCTION REMARKS 

¢2224 4 STAI .02325 SW5 LaC; LOAD/VERIFY SWITCH 

.02225 4 MIN .02325 LaC 

02226 .0 CLR 3.0.0.03 RESET 

0'2227 4 STA .0255.0 FLAGl 

.0223.0 4 STA .02327 HOLD 

.0223 1 4 BRU .022.01 LOCSET+4 

0'2232 4 SUB .02326 SUB ACCUM; -LaC 

¢2233 ¢ LSH ¢¢¢¢1 MUL BY 2; -2LOC 

.02234 4 ADD .02325 ADD laC; +LOC 

.02235 ¢ MRG ¢.0.025 SC3; SET RELOCATABLE TAG 

.02236 4 ADD .02326 FORM ACCUM 

.02237 4 MRG .02535 c6; SAVE ADDRESS AND TAG 

¢224¢ 4 EaR .02535 c6; .* 

¢2241 4. MRG 02327 HOLD 

02242 4 BRU .02224 SW5 

~22~3 ¢ EOM 0.00.00 FILL CLW; FILL FROM TAPE OPERATION 

02244 4 LOX ~2323 Rl¢; FOR LOAD 

02245 4 LOB 02561 R2; FOR qEADER 'vv'I M 

.02246 4 LDA .02522 r~ 12 ; FOR F<EADER EOtvl 

.02247 4 STX .02224 SWS; 

SDS-E-177 
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PROBLEM: BAS I C UT I L I TY PACKAGE .N Catalog No. 000011 
PAGE 5 of 15 
DATE 11-23-62 PROGRAMMER: ' __ A~ ENGLAND, SDS 

LOCATION INSTRUCTION REMARKS 

.0225.0 4 STA .021 52 SW1 

.0225 1 4 STB .021 54 SW2 

.02252 4 BRU .021 5.0 READY 

.02253 ¢ EOM ,.0.0.0.0.0 VERSET CLWj VERIFY FROM TAPE OPERATION 

.02254 4 LOX .02324 Rl1j FOR VERIFY 

.02255 4 BRU ¢2245 
"'" 

FILL +2 

.02256 4 BRU ¢215¢ 

.02257 .0 EOM .0.0.0.0¢ 

.0226.0 4 LOA .02522 

¢2261 ¢ SKS 2.04.0¢ ) UNUSED 

.02262 4 LOA ¢2564 

.02263 4 LOB ¢2561 

¢2264 4 BRU ¢225¢ 
J 

.02265 .0 SKS 2.0.04¢ STOP BP4 

.02266 4 BRU .0213.0 STARTj BP4 SET STOP INPUT 

.02267 4 BRU .02152 SWlj CONTINUE INPUT 

.0227.0 4 LOA .02275 AT A~ORA; SET LOCATION TO A 

.0227 1 4 BRU .02176 LOCSET+l 

.02272 .0 LSH .0.0.0.06 SUBR MAKE B NEGATIVE 

.02273 .0 EOM .0.0.0.0¢ JUMP CLW 

,,_. "-

--
SDS-E-177 
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PAGE 6 of 15 
PROGRAMMER: A. W. ENGLAND, SDS DA TE 1 1 -23-62 

LOCATION INSTRUCTION REMARKS 

.02274 4 STS .02555 T2 

.02275 4 LOA .0255 1 ADORA A 

,02276 4 LOB ,02552 A+1 

;3"'"' '7 ' c..c:. { 4 LOX ,02553 A+2 

,0230,0 4 SKN .02555 T2 

¢23k) 1 4 BRUI .02325 LOC; START COMPUTE 

.023.02 4 BRMI .02325 LOC; START SUBROUTINE 

.023¢3 4 BRU .0213.0 START; SUBROUTINE RETURN 

.023¢4 o LOB ¢.0.026 VERIFY sc4; ALL lS 

.023,05 4 SKMI ,02325 LOC; 

.023.06 4 BRU .02310 +2; NON COMPARE 

.023,07 4 BRU .02225 SW5+ 1 ; COMPARE 

,0231,0 .0 EOM .0,0.0.0.0 CLW 

.02311 4 LOBI .02325 LOC; BRING WORD FROM MEMORY 

,02312 4 LOX ,02325 LOC 

,02313 ,0 HLT .02.0,0,0 Kl VERIFY HLT 

,02314 ,0 SKS 2,02.0.0 BP2 

,023 15 4 BRU ,023 17 +2; SET, CONTINUE TO VERIFY 

,02316 4 BRU .021 3.0 START; RESET, RETURN TO KEYBOARD 

.023 17 4 MIN ,02325 LOC 

SDS-E-177 
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SDS 900 SERIES PROGRAM LISTING 

BASIC UTILITY PACKAGE rz 

A. W. ENG! AND, SOS 

Catalog No. e00¢ 11 

PAGE 7 of_1_5 __ 

DATE 11-23-62 

LOCATION INSTRUCTION REMARKS 

0'2320 4 BRU ,021 :)0' READY 

0'2321 4 STA 025:)0 FPM FLAGl 

¢2322 4 BRU ,022¢0 SETLOC+3 

02323 4 STAI 02325 R 10 LaC 

02324 4 BRU ,02304 R 1 1 VERIFY 

0'2325 0' HLT 0'¢1¢¢ LaC 

0'2326 0' HLT ,000¢¢ ACCUM 

,02327 ¢ HLT 0'¢0'0¢ HOLD 

0'2330' 4 LOA 0'2567 TYPE RB; START OF TYPE ROUTINE 

0'2331 0' EOM 0'30'41 TYPE 

02332 4 BFzU 0'2335 PUNCH+2 

0'2333 4 LOA 0'2566 PUNCH R7; START OF PUNCH ROUTINE 

0'233 4 0' EOM 0'10'44 PUNCH 

0'2335 4 STA 0'24¢6 sw4; SET UP OUTPUT INSTRUCTION 

0'2336 4 LOB 0'2540' CRCHAR 

0'2337 4 BRM 0'2404 SW4-2; OUTPUT CR 

0'2340 4 LOB 0'232'5 LOC; SET UP FOR OUTPUT OF LOCATION 

0'2341 4 LOA 0'2536 FIVE; * 
02342 0' LSH 0'0'0'11 9; * 
0'2343 4 BRM 0'2410' OUT; TO OUTPUT LOCATION 

SDS-E-177 
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'SCIENTIFIC DATA SYSTEMS 

SCIENTIFIC DATA SYSTEMS 

SDS 900 SERIES PROGRAM LISTING 

PROBLEM: BAS I C UT I L I TY PACKAGE IT Catalog No. ¢¢¢¢ 11 

PAGE 8 of _1"",,-5 __ 

PROGRAMMER: A. W. ENGLAND, SOS DA IE 1 1 -23-62 

LOCA Tl ON I NSTRUCTI ON 

.02344 4 LOB 02472 

.02345 4 BRM .024.04 

.0235 2 

.02353 

.0235 4 

.02355 

.02356 

.02357 

.02360 

.02361 

.02362 

.02363 

.02364 

.02365 

.02]66 

.02367 

4 LOB .02542 

4 BRM .024.04 

4 LOB .02466 

.0 SKS 2.02.0.0 

4 LOB .02467 

¢ RCY 2.0.027 

4 LOBI .02325 

4 BRM .0241,0 

4 LOB 02543 

4 BRM .024.04 

4 LOB .0254,0 

4 BRM .024.04 

.0 LOB ¢.0.027 

4 LOA .02325 

4 SKM .02326 

.0 SKS 2.04.0.0 

4 BRU .02376 

.0 ADD .0.0.024 

REMARKS 

*CHAR; OUTPUT SETLOC CHARACTER 

SW4-2; * 

NEXTWO TBCHAR; OUTPUT TAB CHARACTER 

SW4-2; * 

EIGHT; FOR OCTAL FORMAT 

BP2; TEST FOR FORMAT DESIRED 

INST; FORM INSTRUCTION FORMAT 

23; PUT MASK IN A 

LaC; BRING WORD AT LOCATION TO B 

OUT 

OCHAf<; OUTPUT TERMINATION CHARACTER 

SW4-2; * 

CRCHAR; OUTPUT CR 

SW4-2; * 

SC5 

LOC 

ACCUM; CHECK FOR END 

BP1; NOT END 

DONE; END OR BPl SET 

SC2; INCREMENTS LaC 

SDS-E-177 



PROBLEM: 

PROGRAMMER: 

SCIENTIFIC DATA SYSTEMS 

SDS 900 SERIES PROGRAM LISTING 

BASIC UTILITY PACKbGE r[ 

A. W. ENGLAND, SDS 

Catalog No. 000011 

PAGE 9 of _1 ...... 5 __ 
DATE 11-23-62 

~------~--------------~-------------------------------------
LOCATION INSTRUCTION REMARKS 
~------+---~~~~~~~~--------------~~~~-----------"-.,--

¢237¢, 

¢2371 

¢2372 

¢2373 

02374 

¢2375 

¢2376 

¢2377 

024¢¢ 

¢24¢1 

¢24¢2 

¢24¢3 

¢24¢4 

¢24¢5 

¢24¢6 

¢24¢7 

¢241¢ 

¢2411 

¢2412 

02413 

4 STA ¢23'~5 

4 SKA ¢2532 

4 BRU ¢2346 

4 LOB ¢2536 

¢ RCY 2¢¢17 

4 BRU ¢23l~3 

4 LDB ¢2541 

4 BRM ¢24¢4 

¢ EOM 14¢¢¢ 

¢ SKS 21¢¢¢ 

4 BRU ¢24¢1 

4 BRU ¢22¢¢ 

4 HLT ¢2377 

4 STB ¢2554· 

4 MIW ¢25:)4 

4 BRR ¢24¢4 

4 HLT ¢2355 

4 STB ¢2555 

4 STA ¢2556 

4 LDA 02556 

DONE 

SW4-2 

sw4 

OUT 

CONT 

LOC 

C3; IS LOC AN EVEN EIGHTH 

NEXTWD; NO 

FIVE; YES 

15; SET UP TO OUTPUT LOC 

p+8 

/CHAR 

SW4-2 

TOPW; TERMINATE OUTPUT 

BRW; BUFFER READY 

-1; NO 

SETLOC+3; YES 

T1; STORE OUTPUT CHARACTER 

T1; OUTPUT THE CHARACTER 

-3 
; OUTPUT WORD SUBROUTINE 

T2; SAVE WORD 

T3; SAVE KEY 

T3 

SDS-E-177 



8I i :-I& 
SCIENTIFIC D~TA SYSTEMS 

PROBLEM: 

PROGRAMMER: 

LOCATION 

02414 rl 

lU 

02 1+ 15 4 

02416 4 

02 41 7 rl 
; ...... " 

02420 ,-.; 
,"-' 

02421 I+ 

,02422 4 

0242 3 )1 .,. 

02424 .0 

02425 4 

¢2426 4 

02427 4 

0'243¢ 4 

0'2 431 4 

02432 4 

0'2 433 4 

02434 0 

0'2435 2 

0'2 436 4 

0'2437 0 

SCIENTIFIC DATA SYSTEMS 

SDS 900 SERIES PROGRAM LISTING 

!JAS I C UT I L I TY r·:: ACKAGE .wL Catalog No. ¢~0011 

PAGE 10 of 15 

A, W, ENGLA~U, 5DS DATE 11 -2'3-62 

INSTRUCTION REMARKS 

SKA ¢¢ri'l/ 
I I pc...t) SCl+ ; IS r,E Y ZEf~C 

SKU ;321+ 1 I +2; NO 

ORF: 0241.:1 OUT; YE:, , FINIShEC 

AGC 200,05 

LSH i5¢¢¢2 , SH I F-T KEY DIGIT 

STS 02556 T'l· J, SAVE. KEY 

SK,A 02533 C4; IS DIGIT 2 OR j 

Br<U 0243 1 DGTOUT; YES 

SKA 0'0',024 S(2; NO, IS DIGIT 1 

BRU 0241+ 1 I/R; YES 

LOB ,02547 ~PACE SPCHAR; NO, OUTF'UT SPACE 

3t~1v1 02404 SW4-2 

E3RU 02413 CONT 

STA 02557 DGTOUT T4· KEY DIGIT TO X , 
LOX ,02557 T4; * 

LOA 0'2555 T2; WORD TO A 

ABC 20'0'¢5 

LSH 0¢0'0'ftJ 0; SHIFT 2 OR 3 
STB 0'2555 T2; SAVE WORD 

RSH ¢¢0'¢6 6· , MAKE OCTAL CODE 

SDS-E-177 
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SCIENTIFIC DATA SYSTEMS 

PROBLEM: 

PROGRAMMER: 

LOCATION 

¢244¢ 

¢2441 

02442 

¢2443 

¢2444 

02445 

2446 

02447 

¢245¢ 

02451 

¢2452 

02453 

¢2454 

02455 

02456 

¢2457 

¢246¢ 

02461 

02462 

¢2463 

SCIENTIFIC DATA SYSTEMS 

SDS 900 SERIES PROGRAM LISTING 

BASIC UTILITY PACKAGE: I\L Catalog No. 000011 

PAGE 11 of 15 

A. W. E:NGLAND. SDS DATE 11-23-62 

INSTRUCTION REMARKS 

4 BRU ¢2427 SPACE+l ; OUTPUT THE DIGIT 

4 LOB 02544 I/R I CHAR 

4 SKN 02555 T2; IS WORD INDIRECT 

4 LDB 02547 SPCHAR; NO 

4 BRM 024¢4 Sw4-2; OUTPUT SPACE OR I 

4 LDA ¢2555 T2; SHIFT OFF INDIRECT BIT 

¢ LSH 00¢01 1; * 
4 STA 02555 T2; * 
¢ SKS 2¢04¢ BP4; RELATIVE ADDRESS FORMAT 

4 SKNI 0232'5 LOC; YES, IS WORD RELATIVE? 

4 BRU 02426 SPACE; NON RELATIVE, NO RELATIVE 
TAG 

¢ RSH 00012 1¢ ; YES 

4 SUB 02325 LOC 

o LSH ¢¢012 10 ; 

4 LDB ¢254~5 +CHAR 

4 STA 0255~5 T2; SAVE RELATIVE INCREMENT 

4 SKN 025.55 T2; IS INCREMENT NEGATIVE? 

4 BRU ¢2427 SPACE+l; NO 

¢ EOR ¢0¢26 sc4; YES, COMPLIMENT INCREMENT 

4 ADD 02313 K 1; * 

! 

--
SDS-E-177 
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SCIENTIFIC DATA SYSTEMS 

PROBLEM: 

PROGRAMMER: 

LOCATION 

¢2464 

¢2465 

02466 

¢2467 

¢247¢ 

¢2471 

¢2472 

¢2473 

02474 

¢2475 

¢2476 

¢2477 

025¢¢ 

.025.01 

¢25¢2 

.025¢3 

¢25¢4 

¢25¢5 

¢25¢6 

}325¢7 

SCIENTIFIC DATA SYSTEMS 

SDS 900 SERIES PROGRAM LISTING 

BASIC UTILITY PACKAGE J..JL Catalog No. 000011 

PAGE 12 of 15 

A. W. ENGLAND, SOS DATE 11-23-62 

INSTRUCTION REMARKS 

4 LOB 02546 -CHAR 

4 BRU ¢2457 -6 

377776¢¢ EIGHT 

3173377.0 INST 

433.02212 PERIOD ENTER; LIST OF CONTROL CHARACTERS 

434¢2212 l:l ENTER; 

543¢21 75 L SETLOC; ALSO *CHAR 

45 4¢21 75 * SETLOC 

414¢227¢ @ AT 

41 3.02273 # JUMP 

441.02273 J JUMP 

453¢2225 $ SW5+ 1 

473¢2272 COMMA SUBR 

426¢2243 F FILL 

47 1¢2257 • FILL . 
463.0233¢ T TYPE 

447¢2333 P PUNCH 

437¢2265 SC STOP 

461}3213}3 / START 

42¢¢22¢2 + SIGN 

SDS-E-177 
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SCIENTIFIC DATA SYSTEMS 

PROBLEM: 

PROGRAMMER: 

LOCATION 

¢251¢ 

.02511 

.02512 

".02513 

.02514 

.02515 

¢2516 

¢2517 

02520 

02521 

02522 

02523 

02524 

¢2525 

.02526 

.02527 

.0253.0 

.0253 1 

.02532 

¢2533 

SCIENTIFIC DATA SYSTEMS 

SDS 900 SERIES PROGRAM LISTING 

BASIC UTILITY PACKAGE Iy Catalog No. 000'0'11 

PAGE 13 of 15 

A, W," ENGLAND, SDS DATE 11-2 3-62 

--
" INSTRUCTION REMARKS 

44¢02202 - S I G~~ 

43102166 I IDA 

452.02226 CR RESET 

464.02 153 u SW1 +' ; UNUSED 

4.02.02170 2 DIGIT; TO AVOID CONFUSING 2 WI TH 
R12 

465¢2253 V VERSET 

40¢¢2170 ¢ DIGIT; For, EXPANSION 

4.0002170 ¢ DIGIT; * 

40.0.0217.0 ¢ DIGIT; * 

4.0.002170 ¢ DIGIT; * 

¢¢2¢10¢4 R12 EOM F-<PTW, 1, 1 

43202153 BS SW1 + 1 ; IGNORE 

472.021 53 TB SWl + 1; * 

412.02153 SP SW1 + 1; * 

477¢21 53 DL SW1 + 1; * 

4.0.0.0217¢ LSTEND DIGIT 

¢77.0¢¢0¢ C1 

¢1¢¢¢¢¢¢ C2 

¢.0.0¢.0.0¢7 C3 

¢¢¢¢¢¢¢2 c4 

SDS-E-17: 
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SCIENTIFIC 'DATA SYSTEMS 

PROBLEM: 

PROGRAMMER: 

LOCATION 

,02534 

,02535 

02536 

SCIENTIFIC DATA SYSTEMS 

SDS 900 SERIES PROGRAM LISTING 

BASIC UTILITY PACKAGE IV 

A. W. ENGLAND, SDS 

INSTRUCTION 

0¢0¢¢¢77 c5 

37740¢¢0 c6 

000777 4¢ FIVE 

Catalog No. 00001 J 

PAGE 14 of 1 c:; 

DA TE J J -23-62 

REMARKS 

02537 077777 41 NEGATIVE NUMBER 'OF .ITEMS IN LIST 

,025 4¢ 520,00,000 CRCHAr~ 

02541 610,00,000 /CHAR 

,025 42 72000¢00 TBCHAA 

02543 31+0¢0¢¢¢ I:ICHAR 

,025 44 31 ~,000¢,0 I CHAR 

,02545 200.00000 +CHAR 

,025 46 4¢;1¢}J¢¢¢ -CHAR 

,02547 12~j,0~)¢¢¢ SPCHAR 

,02550 ,0¢~~;2J~'¢0¢ FLAG1 

0'255 1 412L~ 1 )2J¢¢ A 

,02552 4150'22h 3 B 

¢2553 12345672) X 

,0255 4 33,0 1 jLl¢ 13 T 1 

¢2555 077¢0F5¢0 T2 

,02556 0¢¢¢¢fV50 T3 

,02557 ¢,0¢¢,0¢!,13 r4 

---, 

SDS-E-177 
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SCIENTIFIC DATA SYSTEMS 

PROBLEM: 

PROGRAMMER: 

LOCATION 

¢256¢ 

¢2561 

¢2562 

¢2563 

¢2564 

¢2565 

¢2566 

02567 

SCIENTIFIC DATA SYSTEMS 

SDS 900 SERIES PROGRAM LISTING 

BASIC UTILITY PACKAGE l.JL 

A. W. ENGLANp. SpS 

INSTRUCTION 

Catalog No. ¢¢¢¢11 
P AGE 1 5 of ---.;.1-",,5 __ 

DATE 11-23#62 

REMARKS 

¢¢2¢1¢¢'1 R1 EOM RKBW,l,l 

432¢2554 R2 WIM T1 

¢¢2¢1¢41 R3 EOM T YPW, 1 , 1 

432¢2554 R4 WIM T1 
¢¢2yJ¢¢¢6 R~ 

~ 
UNUSED 

443¢2¢¢¢ R6 UNUSED 

412¢2554 R7 MIW T1 

412¢2554 R8 MIW T1 

SDS-E-17: 



Catalog No. ' 000011 

Flow Dtagram ' 

BASIC UTILITY PACKAGE IV 

DIR 

o ~ ACCUM o .. \-tOLD 
RL ~LA<; 1] 

!sET SNI & ~W2 
~O~ t::'EYBOARD 

R [SW~] 

E-r UP LOt 0001 

eU~Fe:~ YE~ 
READY? 

~o 

• 
Page 1 of 13 



Catalog No. 0000 11 

Flow Diagram 

BASIC UTILITY PACKAGE IV 

START 
DEV\CE 

lNPUT 
C\-4AR 

SCA~ 
C.O\JiROL L \S, 

-1 sw I J 

--1 SVJ 2 

Page 2 of 13 



Catalog No. 0000 11 

Flow Diagram 

BASIC UTILITY PACKAGE IV 

~CCUMULATE 

~ 8'''S 

- - - ~ LoeSE i I 

[0 ~ACCUM 
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Catalog No. 000011 

Flow Diagram 

BASIC UTILITY PACKAGE IV 

t:LAG 1 

P\C.k U? (O~5T 
FC;;<' \~ Dt RECT 
ADDRe~? 
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Catalog No. 0000 11 

Flow Diagram 

BASIC UTILITY PACKAGE IV 

~ ~ES eG 1 i \~t:>\~E.c..T O~lY ? 1----___ ... 

NO 

~o 

C FLAG 1 :,E,T 

I (LOe) + I - ___ IJ Loe 

[
0'" \-\OLO 
o--.-ACc.uM 

Page 5 of 13 



Catalog No. 0000 11 

(L 0 C \ .J.,. (.~~'. !-, (" IU l ~., 
;, r-\_- ·v\ 

.' , 
--t--,. .t.....'~ C', IJ \ / 

Flow Diagram 

BASIC UTILITY PACKAGE IV 

~----I 

5 

(~OL~) ~ 1 (\...oc) 

4: 
~TO? READ 

Page 6 of 13 

(LOC) - (A..CC.UM) 
---fIIioo'& Ace lJ tJ\ 

--

R ~ (LOC.)-+ \---+ LOC -------~ 



Cata log No. OD 0011 

S'ET 
T2 -

Flow Diagram 

BASIC UTILITY PACKAGE IV 

SET 
T2+ 

SRU I Loe 

Page 7 of 13 



Catalog No. 0000 11 

5E\ U'? 

Flow Diagram 

BASIC UTILITY PACKAGE IV 

Page 8 of 13 

~ ____ ---,.. _____ -I S,.. A;< or ~\)t-..\c. ~ 

OUTPU"T ~R 

OUTPU, 
START\N& LOC 

au'- ~U"" TA ~ 

R SET UP 

OC."\AL F'ORU~" 

RELA1'\VE \WST ~-~--I 
foORMAT 

coe, UP 
l\eSOLu,e \~ST 

1='ORMAT 



Catalog No. 0000 11· 

Flow Diagram 

BASIC UTILITY PACKAGE IV 

OUIPU'-
):::( 

OUT OUT 
CR 

L..OC: ACc..UM 

s 

@_OC) + I-LOe. 

--
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Flow Diagram 

BASIC UTILITY PACKAGE IV 

Cata log No. 0000 11 Page 10 of 13 

OU"~UT 

I 



Catalog No. 000011 

Flow Diagram 

BASIC UTILITY FACKAGE IV 

SAVE WORD 
SAVE. !="OR~\A j" 

KE\(~ 

SHlFT 
2 6\\6 L-'E.FT 
~AvE \(E.~ 

2 B\T.5 
SeT t 
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Catalog No. 0000 11 

OUTP'U,.. 
SPA.CE. 

OU'TPU,­

+ 

Flow DIagram 

BASIC UTILITY PACKAGE IV 

OUT'Pu-r 
6PACC: 

/I 

(WORD lO-2;) -LOC 
- ....... WORO 

ou\~U,. 

1 

Page 12 of 13 

O-WO~D-----'" WORD 

OUTPU, 



Flow Diagram 

BASIC UTILITY PACKAGE IV 

Catalog No. 0000 11 

S~\ ~T 2 6\j"!s 
F1<.OU WORD 

OUTPUT 
OCTAL D\6\T 

Page 13 of 13 

S\4\~T 3 errs 
FI<OM WORD 



Page 1 of 6 

IDENTIFICATION: 

AUTHOR: 

ACCEPTED: 

COMPUTER 
CONFIG URA TION: 

PURPOSE: 

PROGRAMMED 
OPERATORS: 

STORAGE: 

TIMING: 

USE: 

SDS 900 SERIES PROGRAMLIBRAR Y 

PROGRAM DESCRIPTION 
Catalog No. 000014 

DEBUG 

R. C. Shepardson, SDS 

January 11, 1964 

Any SDS 910 or 920 conlputer 

This is a relocatable routine which will aid the user in 
debugging. 

Functions which may be performed by this routine are: 

1. Make in-core corrections or insertions. 

2. Dump selected memory areas on the printer or 
typewrite r. 

3. Perform snapshots at selected points. 

4. Allow the user to seize control at selected points. 

5. Perform masked memory searche s. 

None 

Thi s r elocatable routine r equir es 419 10 (643 8 ) locations. 
Locations 2-14 8 are used for temporaries. The loader 
uses 1-638' The standard constants in 238-278 are used. 
The loader will store in location 1 a BRU to the load origin. 

I/O device speed. 

LO.ADING 

The routine is preceded by a relocatable loader which 
requires the following loading procedure: 

1. Set the A register to the desired load origin. 

2. Set breakpoint switches (see Breakpoint Settings). 

3. Perform standard fill procedure. 



Page 2 of 6 

USE: (cont. ) 

Catalog No. 000014 

BREAKPOINT SETTINGS 

BP1 - Reset - Console typewriter input 
Set - Card reader input 

BP2 - Reset - Console typewriter output 
Set - Buffer ed printer output 

BP3 - Reset - Single space output 
Set - Double space output 

BP4 - Reset -
Set -

CONTROL 

No seizure by user at each snapshot 
Transfer control to user after each 
snapshot 

Control lTIay be transferred to DEBUG by branching to the 
load origin. 

Another alternative is to execute a: 

BRM load origin + 16 

which will save and print the contents of the P, A, Band 
X registers, after which the DEBUG routine will seize 
control. An exit request will restore the contents of the 
register s and return. 

The debugging functions available are listed below: 

1. NOP Request 

Input: N location list. 

This request will store NOP instructions in each of the 
locations specified in the location list. Control is then 
returned for the next request. 

2. ALTER Request 

Input: A location, alter list. 

This request will store the octal words specified by the 
alter list into lTIonotonically increasing locations. 

Contiguous COlTIlTIas leave the appropriate location{s} 
unchanged. 



Page 3 of 6 

USE: {cont.} 

Catalog No. 000014 

The following example best illustrates the us e of this 
request: 

A2075, 7602100, ,3502012, 102066, 17, , 77, 27/3,77777777. 

The above requests alters memory as follows: 

2075 07602100 
2076 03502012 
2077 00102066 
2100 00000017 
2101 unchanged 
2102 00000077 

2103} 
thru 00000003 
2130 
2131 77777777 

Card input requests will not allow a block alteration 
{as in locations 2103 thru 2130 above} except as the 
last alteration on the card becaus e of timing restrictions. 

3. INSER T Request 

Input: I location, octal instruction list. 

This request will cause the list of octal instructions to 
be logically ins erted following the location specified. 

The following example will illustrate the method used: 

I 403, 27700002, 3704013. 

Before 

403 07104013 

BBBBB 
BBBBB+1 
BBBBB+2 
BBBBB+3 

After 

001 BBBBB 

07104013 
27700002 
03704013 
00100404 

Any ins ertions us e lTIelTIory im.mediately following 
the DEBUG Routine (designated as BBBBB above). 

Caution should be used in m.aking insertions because 
the instruction at the location of the insertion will be 
moved. 



Page 4 of 6 

USE: (cont. ) 4. DUMP Req4est 
i 

I 

Input: D blJ,ock. 

Catalog No. 000014 

This request will dump onto the buffered printer or the 
console typewriter th~ contents of the memory block 
specified and r!eturn control for the next request. 

i 
I 
! 

The format of the output is eight octal words per line. 
If all numbers Ion one or more lines are identical, all 
lines except th~ first will be suppressed. 

Example: 

D1400-1427. 

or 

D1400. 

Appendix II co~tains a sample of the dump output. 
I 

! 

5. SNAP SHOT Request 

i 

Input: S locktion, block list. 

I 

This request will insert at the location specified a 
calling sequenc:e which, when executed, will print on the 
console typewriter or printer the location of the snap-

I 

shot and the contents of the A, B and X register sand 
I 

the contents of memory blocks specified in the block 
list. FurtherIl1ore, if BP4 is set, control will be 
transferred following the snapshot to the DEB UG routine 
to enable the u~er to make additional requests at that 
point. Otherwiise. control returns as usual to the main 
program. i 

Example: 

S ~017,200-220,0,740-743. 

i 

6. EXIT Reque1st 

Input: X 

When the user ij.as seized control during a snapshot 
(BP 4 set) this ~equest will cause the A, B and X 
registers to be irestored and control to be returned to 

I 

the point where I: the snapshot occurred. 
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USE: (cant.) 

Catalog No. 000014 
-

7., BRANCH Request 

Input: B location. 

This request restores the A, B and X registers and then 
perforlTIs a branch to the specified location. 

8. RESTORE Request 

Input: R location list. 

This request will logically relTIove the insertion 
(including snapshot insertion) lTIade at the location 
specified. Control is then returned for the next 
request. 

ExalTIple: 

R 1260,3102,4017. 

9. TOGGLE Request 

Input: T toggle list. 

This request enables the user to reassign or elilTIinate 
the breakpoint toggle tests within the DEB UG routine 
in the event that the breakpoint toggle settings conflict 
with his progralTI. 

The toggle list consists of 1 to 4 character s. The i th 
character corresponds to the option norlTIaUy associated 
with the ith breakpoint toggle as follows: 

a. 1 - Assign breakpoint toggle 1 (to the option normally 
as sociated with the i th 
breakpoint toggle). 

b. 2 - As sign breakpoint toggle 2 

c. 3 - As sign breakpoint toggle 3 

d. 4 - As sign breakpoint toggle 4 

e. S - Assume the br eakpoint toggle norITlally associated 
wi th the ith option set 

f. R - AssuITle the breakpoint toggle normally associated 
wi th the ith option res et 

ExaITlple: 
T4RRS. 

T12S. 
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USE: (cont.) 

METHOD: 

Catalog No. 000014 

10. LOOK Request 

Input: L lower bound, upper bound, value, ITlask. 

This reque st searche s the ITleITlory area de signated by 
the bounds for all locations whose contents are equiva­
lent to the value spe cified using the ITla sk. 

INPUT COMMENTS 

Both form.8 of the space character and the carriage 
return character are cOITlpletely ignored. 

$ will cause the current request to be iITlITlediately 
terITlinated. The next request is then read . 

. de 8ignate 8 the end of each reque 8t except the EXIT 
reque st. 

Appendix I contains a rigorous description of the 
syntax of the requests. 

MODIFICA TIONS 

The variable BBB in the DEBUG Routine addresses the 
last location used of the insertion block. The user may 
~vish to change the meITlory area used for the insertion 
block by altering the contents of BBB which is in load 
origin + 57°8 , 

l'.Jot Applicably. 
I 



APPENDIX I 

Reque st Syntax 
Page I of 2 Catalog No. 000014 

The meta-language defining the syntax is similar to that which is used in the 
definition of the ALGOL syntax. 

<nop reque s t> 

<alter request> 

<insert reque st> 

<snapshot reque st> 

<dun1.p reque st> 

<restore request> 

<branch reque st> 

<exit reque st> 

<toggle request> 

<search reque st> 

<location list> 

<instruction list> 

<alter list> 

<alte r entry> 

<block list> 

<block> 

<toggle list> 

<toggle de signator> 

N <location list> 

A <location> I <alter list> . 

I <location> , <instruction list> 

S <location> <block list> . 

D <block> . 

R <location 1i st> 

B <location> . 

x 

T <toggle list> 

L <location> , <location> , <octal number> , 

<octal nUlTI.ber> . 

<location> , <location list> <location> 

<octal nUlTI.ber>, <instruction list> <octal number> 

<alter entry> , <alter list> <alter entry> 

I <octal nUlTI.ber> / <octal nUlTI.ber> f <octal number> 

<block> I <block list> I <block> 

<location> - <location> I <location> 

<toggle designation> <toggle list> I <toggle designator:?-

<location> is 1 to 5 octal digits. 
<octal nUITlber> is I to 8 octal digits. 
Spaces (60 or 12) and carriage return characters are ignored. 
$ will ilTI.ITlediately terminate a request. 



APPENDIX II 

Dump Output 
'Page 2 of 2 Catalog No. 000014 
==========================================================================================~ 
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1 FtrF<T 
LOGue (100 U c:: ~ oSo 2 
u1JU0£ ~ ~2 OUOl" j bTAk ", wIM lu.~ 

LhJ(ju~ J -'11 GuOO~ "I br<X dJAr<T 
U~lJO~ u 7 1 QuODl 5 LDx NOP 
i..,i UU :..I~ t:. J~ QuOo"! 0 WIN wlM L~::iT." 
dJjuo J 411 CUOlJb 7 br(X VII 1 1'1 

lJuU07 i.J ~O 717c.o d l\j Ct P NO'P* -I..A.;;iT+lu 
uuulO u ,,5 DUOOt» ., f"~ ;iTA i'(::L~Dr< 

.juGl1 u 16 LJUOof! 11..1 MI'CG O,~Uj"'Ctr' 

Iooil.iU12 .j :';0 OQGOl 1 J. ;:)TA J Wj~t"' 
U, .. d.d3 U J~ Ou60"! 1 " 

t::\LctLI\ l:.(j,v, bJ"l 
U I..it) 1 .q w 32 O\.lOU~ 1 :.:s ~IM IDc: 
uu01b i.J j2 GuOLl3 

1 '" 
~ II"i IiJc:; 

LJJUle u 76 ul..lOOJ 10 LDA IiJ2 
LJUU17 U 17 000 1);.:1 1 b t:.~r< 1!J~ 

U()Cc.O J 7ft. OU06~; 1 I bKA IJ~ 

uoJLie!l U 55 OUOu6 1 /j ADD i'<r::l..-:.\Dr< 

uW0..:C;:: u U1 OOO:::lU 19 bklt 261 
IJlJue:.3 0 uO 000uO ~u .£.Er<Ci PZE 
UUU.c;~ ;,)00000\.11 2.1 ~'\I~ !..lEe 1 
uiJuc.5 '1UOOOOuO c:~ ~~ ! t; N eTCT "iuGiJOUOi.J 
uu(j~b 71177777 2J tjNI:.:~ ut:c -, 
uuu~/ UUJ37i'17 2"'1 ~DI'(M;,;K ot.::T 377/1 
UULJ..:IO u 1"l 000,1 «:.:I tr~ A J ~ I~;' 1\ 
u (H; :; 1 LJ 35 OOOU~ 20 ~TA CJur~T 

uwJ",~ U ti5 00000 21 ADD ~~.( 

U I.H;.,:3 U 35 UuO:,,,, 2d t'lTA M"DlfY 
Gi..Iu..:l"t U 16 OUCJU~ 2~ L D ~1 l02 
UUU.:J=> U :;" aoou"'! 30 r<E;.\D ~IM W"~J.J 

u\Ju.:S6 U "'fu ~!OUU 3J. b!(~ 21000 
uUu,,7 U ul 000",/ 3c:: cH<U ::;Tor<t 
uOu"lO U 7'6 (00005 :~ J !::.NUt1L..K LJ.)6 C~UNT 

ulJG6tl J 17 uuOu,; 3"1 t:: r:t k' lY~ 

JUlJ6j2 U lit. OU(lo3 ;j:;l ol\A 'Y~ 
(;uu"l3 'J 36 DOGUb 30 ~Tt1 r<c.L,..JJr< 
uUu"'l"l U 7i:. OOOtll 3/ :;)t\.~ TAC,dIT 
GIJv"to :.J u1 00013 ~d dkw til..f}~t\. 

ut.JC"'1t J G 1 DUOOl 3'31 br<U JuMP 
u·.JC .... , u J 1 C:JO:J~ ~O d T (11''(;.;. LUX W li 1'( JJ 
~uL;;..u I.i 7i? GGO~~ "11 ~K.~ o ll:ll~ 
0..J l) ~ 1 I..i :;3 OI"jOU~ "'2 ~KN ~C1r(u 

uuu62 u ul OwO:'''i "i3 b/o(U NOI\c.L 
uUl..I'.J3 .::: 77 00000 "l.q MODlr"Y 1:.. A X 0.2 
UIJU~"! U 37 ~r .. IOOo ~::> 1\lr:1l'(t ~ bT;X* CoUNT 
L; vU!:):;' oJ 01 UOOub 416 M I I\: C j U t~ r 
l..'wCJ~6 J 61 (J..;C:>j "'./ (1/ 1 i\i "'10 D ! r Y 
l ... i) U ~ i' (j u l GJOJo ~ ti o~u rii:.~J.l 

Li U (.J ~ ... G t.: /7 [Jaoua ""-"i :.A" t.AX o 0) .c. 

Li U U C J. dUOOOGuO ~J fAL:idJ.T l)L.T 4::: \J(} 0 0 W 0 oJ 

lJ LHJt:J ~ D 01 UuOuG Ed r::i j( U!VI iJ P b~U 0 
\) \,J U ~;:, U LJU ~OCluu 5~ 1 U'~ HL1* 

GJGJl ::.3 j U,~~ be-tiL J. 
GwOU..:i 5"l ID2 t:Ht tt L ;j 
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C00U41 c;.' ... ' ~ wttr<D bCHn. 41 
OOOuo :'0 CttuNf (:H' ,",' L ::) 

OJOUb 57 r<EL.Aur< i:Ht 0' L t:I 

GuOo~ Od LA;:;T t:au ... 
GOOl.Ju 5~ t:.NiJ 
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Catalog No. 000014 ! 

1 * OEaUG RCtUTINC: 'f(~,-6CATABLC:) ir1: 
~ * 1~/30/63 

3 ~EL. 

00000 '1 ORG 0 
00000 0 02 00000 b JJISW DISW 
00001 '" ~3 OOS~..q 6 X t.XU B~Tl 

00002 ..q 01 OOa'lJ~ 7 6RU f(COw 
00003 ~ ..q3 002"11 8 BRM CI(t;T 
UOOO..q '1 71 00361 ." LOX PI(NXT 

.. 
000u6 .. 0lIl1 00000 10 6f<X * 
00006 0 02 O~OOI 1 1 RK6w 1 • 1 
QuOO7 ..q '13 00272 Ie Xl aRM IN~b 

00010 ..q 71 00616 13 LDX M!O 
UuOll 0 70 00573 1-1 SKM TcH .. +IO • .a 
uo()12 '1 01 OOOO~ 1& bl(U *+2 
00013 b 01 '10603 1b bRU* T~L.+20.2 

0OOl.q ..q' '11 37775 1/ 8RX *-3 
OU016 tit 01 37763 18 8RU Dl~w 

(';OC)16 0 00 00000 19 PM PlE 
UOO17 '1 4\3 00130 2U l:if<M SNl 
UOO20 ..q 76 37776 21 LDA p,\ij 

OOC)"l ..q 35 00071 22 ~TA SNAPl 
UOO~2 ~ 4t3 00136 2., df<M SN2 

OOCIC!3 ..q 01 377b6 ?"l 6RU X 
OOOC:!"1 '1 '13 OO~27 25 DUMP BI'(M INO 
WOOeb 0 ';6 oooo~ 26 STA AAA 
U0026 a 76 00002 21 LDA INOl 

U~7 4j 72 0060'1 26 SKA OJ7 
uo ::10 ..q 01 00004ICI 29 BRU UUMP2 
OU031 41 .q3 002C2 30 ~RM INO 
00032 0 6.q 00005 31 SUb AAA 
UUOJ3 .. 01 00002 32 8RlJ *+2 
0003'1 0 76 OOO~3 33 DLJMP~ CLA 
00(135 U 3S OOOOJ 3.q ~TA CT 
0OO3b a 02 00000 36 lJISw 
OOO~7 ..q "13 002bb 30 BRM O\JMLJUM 
uoo~o ..q 01 3770111! 37 SkU X 
Ou(J~l '1 ~3 0021" 3d ALTEr\l BRM INO 
OUU"I2 U 35 oooo~ 39 ~TA A~A 

UOO'13 0 416 30003 "lW AL.Ttl( eLI( 
000"l4ICI a J6 00010 ~l Al.TC:,,2 STB CTl 
000"15 41 413 002U6 ~2 6t<M I i~ Ct 

000-16 U "Ib OuOl~ "13 XA8 
uu04lCl7 U 76 00002 .&t4f LOA 11'401 
OOOSO ... 72 00557 ..q;s ~KA 02 
uOO~1 "I 01 00002 Al\6 dRu *+2 N I 
ooos~ "I 01 37772 "17 ~RU AL.Ti:.t<~ I 
UUU:>3 0 36 "10006 "IS AL.TEK3 STB* AAA 
UOOS4ICI U 01 oooo~ ~9 MIN AAA 
OUO~b 0 60 00010 SO ;;K~ eTl 
UOO::>6 U ~(j 77773 ~ 1 ME) ~OP* -I:) 

000S7 0 b3 00010 52 SKI\j CTl 
ur' ,- "'0 "I 01 377'/::' SJ t:Sio<U AL.Tt.f(.j 

U~l 4f 01 377b2 5"1 dRU AI.TC:1( 
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UOO62 ~ "13 cOIC!b 5S SNAP ctRM IN~l 

C 'b3 "1 75 ~OSOS S6 LDB* ~t:,)~ 

~6~ "1 36 "10S04tt 57 STA* B6d 
00065 -111 61 00503 58 MIN adS 
00066 ~ 76 00530 59 LDA br<M~Nl 

CJOOe;7 ~ 36 .. OSOl 60 STA* SdB 
(JU070 -1 61 005UO 61 MIN BdS 
00071 -111 ;:;6 ~O"177 6c bTB* BtU:S 
UiJ072 "1 "13 001bl 6:3 NMIN bRM INO 
UOO73 ~ 75 ~O.q76 6"1 LDB* Bdt5 
uu07~ ~ 35 ~O.tt7~ €o5 STA* BdS 
OU07S ~ 01 Ou"173 b6 MIN 6,,6 
UuU76 CJ 76 00023 67 CLA 
00077 "1 36 4q0411171 68 ;,TA* Bdr;, 

OOlUO 411 bl 004170 6'.1 MIN adS 
I.)wllJl .. 36 .qO~67 7Q :iTti* 6bB 
OOlO~ 0 76 00002 71 LDA IN~l 

uU103 4f 72 O(JS3u 72 SKA OJ7 
OOlO~ 411 01 37766 73 tHHJ N,'1IN 
00lIJS "1 "13 001416 7~ I:;t(M INO 
00106 <III 71 O()4!o2 7ti LDx 8tHi 
00107 2 t:;"1 37770 70 SU8 -c.2 
00110 c: 36 37777 77 STA -1.2 
00111 "1 CJl 37761 78 ~RU NMIN 
00112 0 00 00000 79 SNAPJ. PIE IJI:.PI.AY R~(;I~TE",~ 

00113 "1 "13 OuOJ~ 80 6RM SNI 
0011"1 "1 71 37776 81 LDX SNAPI 

~~: 2 76 00001 Be: LDA 1.2 
"1 72 00S06 8:3 SKA SNAP6 

00117 'III 01 00003 8~ aRU *+3 
(J0120 ~ 77 00002 at) f.AX 2.2 
001Z1 41 Cil 3777~ 86 BRU *-411 
(,10122 U b~ Ou02'111 S7 ~U6 "!~ E 
00123 '" ~3 0003b 88 8Rf'I SN2 
OUlc41 '-1 71 37766 c~ SNAPI L 0)( SNAfo'l 
OOl~S t: 76 00001 90 LDA 1 .2 
OOl~b "'i 72 OO~7b 91 :;)KA SI'fAPS 
OU1~7 ~ CJl OUOI0 92 ~RU SNAPb 

00130 ~ 01 37762 93 MIN SNAPl 
OU131 "f 01 37761 94t MIN S I~ AP 1 
U0132 U 35 OOOOS 95 STA AAA 
U0133 ;2 7b 00002 Sib LDA 2.2 
(J1.J1::J~ I,) 36 00003 97 STA CT 
OOlJS .. ~3 00167 98 bfo<M DuMDUM 
00136 ~ 01 37700 9~ aRLJ s i~ AP 7 

UU1~7 .q 23 OO~ll 100 bNAPC tXLJ Sr'T., 
uUl.tfO ~ 01 376~l 101 t:;I(U X, 
Oul .... l ~ 01 00002 102 BRU *+2 
OOl~2 0 02 OuOOU 103 EXIT l)I~W 

U01"f3 "i 76 OO~~2 .a.o.q LIJP. A~t:.(.; 

00141'" "i 76 Ou~2~ lOb LOS a~f::1.1 

001-15 AI, 11 OO.q2~ lCo LD~ XI<c.G 

U~6 .q 51 377~"'l 107 bR~ S i~ AP 1 
07 I) 00 DaO(JO 108 ~Nl PIE 
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U01:;:,0 .q 3& OU4flb 109 STA A~EG 
"'c I,) 1 b 1 .q J6 OO~l& 110 ~Te Bt<EG 
~lS2 ~ 37 OO~lS 1 1 l bTX Xr(EG 
W016~ .q ~3 00302 112 6RM SELfCr 
O1J15~ ..q 76 OO..q~3 113 LDA SNAP2 
001:;6 4f 4f3 0024f3 11"1 dRM I)UTH 
Ou1S6 41 12 00416"1 116 MIw St..ANK 
0Ol~7 .. 51 37770 116 ttRR SNI 
OOlbO 0 00 00000 117 SN2 PZE 
00161 0 66 00017 l1a RSH 1:, 
U0102 4f 71 3767~ 11 ~ LDX Mt:» 
00103 .. "13 002~''' 1:20 bRM "JTct 
001641 ~ 71 oo..q..qo 121 LDX MJ 
00165 0 37 00011 122 ==NAP"i STX T1 
OU166 6 76 OU4fJb 123 LOA SNAr-3+3.i:: 
OU16i .q "13 00231 124i t5RM etUTH 
OUllO 0 71 00011 12S LDX Tl 
00171 b 75 00377 126 LOB Ar<t:.G+3.t!. 
U0172 II1f 71 00206 127 LDX Md 
U0173 .q "13 0023 .. 128 bRM i)uro 
OU11"1 u 71 00011 129 LDX T1 
00175 ~ 4f1 37770 13£.1 f:H(X SN~ftjjlj 

u,)176 0 02 14f000 131 T()F'W 
00177 "t b1 37761 13~ eRR ~N2 

UU2(J0 4f "l3 00007 133 IN~E~T bl'<M I I~::S 1 
OOc01 "f 76 A103b7 13"1 LoDe* 8bB 
OOZ02 II1f :;;5 4i0366 ISb 8TA* bdd 

'eo~ 4If 61 00365 !36 MIN Bdo 
~O~ '1 36 4f03e.~ 137 ST8* BdS 
00206 "1 1I1f3 oaO~6 13ei I:H~M I I~O 
U0206 .. 01 3777'J 139 ttRU *-6 
00207 0 00 00000 I~O INSI PIE 
OUi210 4j "13 000"13 1"11 BR~ INO 
aO.:!!l "1 bl 003S7 1.q2 MIN edt; 
00212 4f Ib 00357 101&13 M((G bl'<U 
Ou~13 0 35 OlJOO5 1~4j STI1 AAA 
0021"f "1 35 ~O35., l~= STA* Bob 
00215 ~ 61 "ta3b3 14t6 MIN* fide 
00216 ~ }S 003&2 1&17 LDb BdB 
00217 0 76 ~OOUb l~a LDA* i4J4A 
uo~~o 0 36 "IUOO& l"l~ ~TB* AAA 
00221 4f 51 37766 ISiJ bf(~ INQ1 
0022c: ., "f3 OOO~l 1 S 1 I'<ESTO'k t1RM JNO 
U0223 U 3& oooos 152 5TA AAA 
UU22"1 ;w 71 1II1000~ 153 LDX* AAA 
UU;C2b ~ 76 OOCOtJ 1041 LDA 0.2 
GQ2~6 0 35 .qOOOb 15~ STA* AAA 
O(J2~7 ., 01 37773 Ibb 8RLJ t<t::::ST~r( 

uOc:JO "f .,3 00023 1S7 NOP Bf<M I I~ I) 
uO~Jl 0 35 00005 15~ ~TA AAA 
u0232 ~ 76 001"10 159 LOA N"f"'lN:::i 
uu233 0 35 ~ooo;:) 160 ~TA* AAA 
op ';;.:.;~ .. Cd 3777~ 161 6RU NCtP 
u\...r~5 ~ ~3 00010 102 Bt<uTtJ bi<M INC 
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002::t6 0 02 00000 163 DISw 
~37 0 35 OOOOb 16~ bTA AAA 

~~o ~ 76 0032& 165 LDA At<t:G 
002"11 "1 76 0032:' 166 I..D6 Bt<EG 
002"12 "1 71 0032b 167 L DX )(~Eu 

U02"13 0 01 ~OOO6 16d 8RU* AAA 
U02"1~ 0 00 00000 16j C~ET PIE 
002"15 oIft "13 00177 170 aRM BI<Tw 
UOctlfl6 0 02 OcO-tl 171 TYPw 1 • 1 
002t1f17 .q 12 00370 17~ telIw "~2 
ou250 tJ 02 1 .. 000 173 TCPw 
OUI:::;1 "1 "13 00173 17"1 6R~ ~I'(Tw 

U1J2::»2 ~ 61 37772 17b Bt<R cwt::r 
u02S3 u 00 OOOOU 176 INt) PIE 
002&"1 0 76 00002 177 LDA I ,~Ill 
OO~56 "1 7S 00361 178 LOb "77 
OW2::»6 .q 70 003&"1 17~ SKM elJ3 
U02b7 ~ U1 COOOC! lSO SRU * +ir: 
00260 ~ 01 37521 1 S 1 E:I~U X 
002b1 "1 "13 00020 182 8RM INOb 
00262 "1 72 00363 183 SKA b70 
U0203 ~ 01 0001"1 la~ BRU IN"2 
w026"1 ~ 1"1 003"15 18b ET~ rtl 
(Ju26& 0 35 00007 186 INct3 :=,TA Tc:: 
002b6 "1 "13 00013 187 BRM INct6 
002b7 "t 72 003"16 lea SKA tt/O 
0"<70 "1 01 oaOU5 189 Bt<U INC~ 

...... 71 U bb 20003 19u Rey 3 
OO~72 0 76 00007 191 LDA T~ 

00273 U ';7 20003 192 Ley 3 
0027~ "1 01 37771 193 B!(U IN"'~ 
U0275 0 76 00007 19"1 INO"! LDA T2 
OW276 "I 51 377bS 195 ~R~ I,,, ~ 
{J0277 U 01 OOOOS 196 IN02 MIN AAA 
UU300 "I 01 3776"1 197 bR LJ IN!)+l 
00301 0 00 ouoao 198 INtt6 HLT 
OU3IJ2 0 32 00002 199 WIM I ,,," 1 
U0303 0 76 OOOO~ 200 I..OA INOl 
0030"1 41 IS 003j~ e::Ol LDB 017 
00305 "I 70 OU335 202 ~KM aI-ANt< 
c'hJ30b "1 01 OOOU~ 203 Bfi(U *+2 
00307 ~ 01 37773 20411 BRU INeto+l 
U03l0 "I 70 OQ3C!2 20:, bKM 033 
00311 "l 01 oooot: 206 t;~U *+2 
00312 iJ 02 00000 207 DI8w 
00313 ~ 70 ou32S 20d ~KM "::i3 
U031-'1 "1 01 00002 209 I:H< LJ *+2 
-:lO315 "i 01 37.qo::i 21CJ eRU DI~w 

OU316 ~ 70 0013"l 211 SKM ~60 

OO~17 "1 01 00002 212 b~U *+2 
CJIJ~~O "i 01 37762 213 8RLJ INO;t+l 
OU321 "\ 70 00316 216t SKM ctb2 

~~~ 
"\ SI 37757 ~lt) 6Rl( IN0'5 
<Ii 01 377':)7 21b ~f(U INth)+l 
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u03;2.q 0 00 00000 217 DUMDuM HLT 
~2b '1 413 OOObO 218 DUMP, 6t(M Dl.CtC 
o ;,26 0 71 00026 c19 l.DX r:tNE~ 

(.10327 0 77 ~OOO= 22Q EAX* AAA 
00330 0 75 00020 221 l.D6 ~NES 

UU331 0 36 00011.1 222 STt:! CTl 
00;~32 2 76 00000 223 LDt. O.~ 

OU333 0 61 00010 ii:;:A1 MIN eTl 
0033~ 2 70 00001 22b SKM 1 .2 
00335 A1 01 00002 226 dRU *+2 
00336 ~ "11 3777b 227 8RX *-3 
OaJ~7 a bl 00010 22S MIN CT1 
U03oAiO 0 76 00010 22'1 L.DA CTl 
OIJ3411 ~ 73 00270 230 SKG t}7 
Q03ofj~ ~ 01 00023 231 dRU PI'(~AT 

003 ... 3 ~ l~ 00270 23c: ETR rJ37170 
003"141 0 s.q 0002~ 233 l::iU8 i!tNC: 
0034151 0 3& 0000"" ~3.q ~TA To 
003416 0 56 OOOOS 23& ADD AAA 
U03.q7 0 36 0000& c3b STA AAA 
U03t;0 u 76 00003 237 LOA CT 
UQJ:;1 0 S41 0000"1 238 ~U6 Tu 
U0362 0 35 0000:" 239 STA CT 
00363 0 12 00025 2 lilt 0 MI\AI !i:lIGN 
003S.q .q 12 00266 2.ql Mlw dl.ANK 
OU3bS .q 12 002b6 2412 MIw bL.ANK 

~:;6 .. 7 1 37S00 ~.qJ l.DX M5 
·67 IJ 76 00000 t2.q.q LUB A",A 

U0360 0 67 20011 2~b LCY 9 
OU361 ~ 413 0004llb ~~b 8RM ()UTO 
00362 a 76 00023 2.q7 CLA 
00363 0 35 00006 2.q~ ~TA Pi'<CT 
0036.q .q 12 002bb Z~~ Pl(i~XTl Mlw BL.ANK 
UU306 U 76 ~OOOS 250 PRNXT LDB* AAA 
003bb .. 7 1 OU012 261 LDX M8 
00367 ~ .:t3 OOO~O 252 6RI"l OUTtt 
00370 U 61 0000:) 253 MIN fttAA 
00371 0 bO 00003 ~Soi1 fjKR CT 
00372 u 20 OUQuO 2S~ NOPII~S Nep 
ou373 u ;)3 OOOO~ 256 SKN CT 
0037.q '" 01 000U3 267 tiRU *+3 
OU:;7S 0 02 1401000 258 TCtPw 
U037b 

'" 
:il 377t:.6 259 6f<R DUMLJUM 

UOJ77 U bO QUOOo 260 SKI( P~CT 

UO'1()O U ~u 77770 261 Me Nett"· -~ 
00'101 0 ~3 00006 ~6C2 ~KN Pt(CT 
UUII402 .q u1 3776tt. 263 bRU Pr<NXT1 
01.)"103 0 02 l~OOO ~~.q TOP~ 

U 04lil 041 
"" 

01 37721 26= bRU DUMPl 
OCJ~Ob 0 00 owuuo 266 OLOC PLE 
OU-qlj6 .q "'3 uOO"li ~67 bRM S~L.c:cr 

Ou"107 .q 76 OU2~~ 1:::68 LDA I 07 

~!O U 35 00006 .:::6~ ::irA Pr<CT 
... 4IiI 11 

0 75 00005 270 LOB AAA 
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004l!2 ., 71 37"14i.q ,,71 L.OX M5 
n rJ~ 13 0 b7 20011 272 L.CY 9 

~.ql~ ~ ,.qa 00013 ~73 6RffI OWTet 
00-115 ~- 12 002~S 27"4 MIW BI..ANK 
0041116 ,tq 12 002~4t 275 MIW B~ANK 

uO~17 .q bl 3776b tf.7b ~R~ Dt..OC 
004i~0 0 00 00000 277 OUTH Plf. 
u()4\~l 41 71 002041 278 LOX M41 
Oi,l"c2 U 35 OOOO.q 279 STA Tu 
004l~3 0 12 000041 28\.1 Mlw TO 
00411,,4\ 0 67 00006 281 L.bH b 
OO~25 "'1 oAf! 37770 ~8~ 6f<X *-3 
004l\c:b .q :;1 37772- 28J bRR (jJTH 
OQ"Ic7 0 00 OOOUO .cS"1 ~UTI) PlE 
UU.q~O 0 76 OOOC!3 .:!8b CL.A 
00"31 0 b6 20003 28b t(CY 3 
OO.q32 0 36 OOOO~ i!B7 ~TB TO 
00l1li33 u 12 0000"1 281:5 Mlw TO 
UO"3" 0 07 20006 .289 l..CY 6 
004135 ~ "11 37773 290 ~RX O'i.JTO+1 
00'136 .,. bl 37771 ~91 eRR "UTI) 
OU"37 "I .q3 oooos 292 '<COw E:H<M tlJr<TfIJ 
004l4l0 0 .qO lcOO6 29J CRTw 1 
00"141\1 "I ul 37777 ~9~ bRlJ *-1 
O(JI"I"~ a 02 020Ub 29S RCDw 1 • 1 
O~"I.J13 .q 01 373.q~ ~9b 6RU Xl 
ou ..... ~ 0 00 00000 297 6f(Tw PIE 
~4tS 0 6\0 21000 298 8RTW 

~6 oCt 01 37777 299 BRU *-1 
UO.q~7 ill! Z3 00077 JOu t::xu 6PTc 
OO~t»O .. 01 00002 301 SRU *+2 
00"'b1 ~ ~1 37773 3012 bRR Sr<Tw 
OO~S2 0 "10 l~OoO JOJ etbU ~KS 120£)0 PI(TW 1 
OO~S3 ~ 01 37777 JOilit 5Rli \ *-1 
OU"'!;4l .. ~1 37770 30b 8~R BrfTw 
OO"b& 0 00 OOCOO :306 ;;ELEl..T PZE 
QU.qbt> ~ 23 00070 307 EXU ePTt: 
00"167 "I 01 OU006 30d 6k'U OuMP1A 
UOllllbO ..q ~3 37S6"1 .jO~ BRM CI'(ET 
UUiIl61 4j ~3 OOO~b 31U E.XU ~PTj 

00l1li62 .. ... 3 37b6~ 311 BRM Cr<ET 
OO~b3 0 02 O~O'l1 31l TYPw 1 • 1 
OO~6~ .q ~1 37771 31J BRR ot;;LECT 
00"105 'l 4f3 377&7 31"1 DUMP1A 8t<M BI<Tw 
uO"l66 ~ ~3 00061 31;:, axu Br"T3 
OU411167 .q wi 000'03 :-;16 ol<U *+3 
Ou4t.70 U 02 104\00 317 EOM lO4tbO f";;Cw J. .0 
00"171 "I U! Q(JOJc:: 313 6RU *+2 
Uu~72 U 02 lC:!..qe;,O 319 eOM 12"1bO p~cw L • ~ 
UU"t73 ~ ~3 377S1 320 tj~M e~Tw 

OO.q7~ u ut! O~C60 321 EIjM 206U PLPw 1 • .1 

uu..,7f:;) ~ ~1 37760 322 8fi(1'( :iC:I.r..l.T 
UO~7b u ~b 30003 32~ ~Er<Crl CI..R 

C;~7 u 35 0(;003 32.q STA CT 
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flit 

OOoUO '1 ~3 37653 ~2S fiRM IN!) 
nO&Ol U 35 OOOOS 326 bTA AAA 

~Su2 .q 4!3 37SSl 327 dRM INO 
0503 0 35 00012 328 STA AAAl 

OObO"1 "1 413 376i1t7 329 aRM IN/) 
uObUS 0 JS 00013 330 ::iTA VALuE 
OUb06 41 ~:.; 375414& 331 aRM INct 
uosa7 u 1J2 OOOU(J 33c:! DlbW 
Uubl0 U 35 OOOl.q 333 ~TA MAl)j( 
UOSIl 0 76 4140006 33"1 NXT2 LDA* AAA 
(JOSle! 0 7& 0OOl~ 335 L..OB MA~/( 

uOb13 U 70 00013 330 St(M VAL..UE 
OOSl"1 ~ 01 00006 337 BRlJ NXT! 
u051S ~ ~3 3767U 336 I:H( M DL.."C 
00516 IJ 75 .qWOUb j3~ LDS* AAA 
Ou517 4t 71 37601 3"10 L.DX MS 
oa~20 ~ .. 3 377U7 3~1 I:IkM "WTO 
U0021 u 02 l.qOOO 3.q2 TOF'w 
lJubt!2 0 76 OUOIC! 3~3 NXTl L.DA AAAl 
(JUS~3 0 73 00005 3.q~ SKG AAA 
OOb~~ .q 01 372SS J~S esRlJ " OU52& 0 01 OOOOS 3.qb MIN AAA 
U0526 ~ 01 37763 3~7 6RU NXT2 
uOS~7 .q 71 00070 3"18 rOGGL.E LuX M"1 
00&30 0 37 OU011 3~'i TOGl STX Tl 
OO:?>31 .-. "13 37550 350 dRM IN05 
006;:,2 -'4 70 00100 ~5! ~KM OJ3 
i '33 ~ 01 00002 352 dl(U *+2 
~J.tt 4i Ul 372.q4! .. 63 6RU DI;iw 
Ou!;3S .q 71 OOO~b 3541 L.OX Mo 
OU&::-6 ~ 70 OOO~l :36& SKM TtH .. l+b.c 
00537 41 411 37777 ~SQ 6RX *-1 
OUti4l0 b 76 0002& J:,7 LOA TdLl+12.2 
006.,1 0 71 OuOll 3Sd LDX T1 
OOb~2 6 3& 00007 J59 ::JTA 6PTA1+!.2 
UOb~3 ~ 411 3776& ;360 BRX Ti)("l 
UOS4t4.q ~ 01 372341 :;61 SRU Dlbw 
00541f6 0 1110 20~\JO 36~ bPTl EPT 1 
OObollt6 U "10 2U200 36J bPT2 bPT 2 
OOb4t7 u "10 20100 3641 8PT3 bPl' 3 
oos=o 0 .qo 200"10 :.ii6S oPT"! cPT ~ 

ClOb;'! o7b767Ul 366 Tt.1Ll del 6.X~X1XXX2XXX3XXX~X~X~AXX~ 

U0557 0 410 204'lOu 367 6PT 1 
OOboO (,) 41\0 20200 368 6~T ~ 
Ou5b1 0 .qo 20100 36!'1l 6FT ::. 
OO&t:t2 0 .qo 200"0 370 f:)PT ~ 
uuSo3 0 20 7777';:. ;,71 M6 NOP* -6 
UUSb.q 0 72 000'::3 J72 SKA lC:t<a 
uu~b5 0 00 00000 373 At<E<; PLE 
OIJSb6 U uO OOOUu 3741 t:H(t;:G PI.E 
(;0507 0 00 00000 37b Xt<f::G P1E 
00&70 .q 01 OOOb4: 376 86b bRU L.~::)T 

OOSl1 0 01 00000 J77 tH(U t;RU 0 
Owe: 0707676/5 376 TBL.. SCI 7.XXXNXXXAXXXIAX~SX~XDXXX~XXXd 
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(~06{Jl b7b767b7 37" BCl 1.X.(XX 
"02 676767e3 :380 del 1.XXXT 

. ." u3 07b767~3 381 eel I.XXXI. ' 
",u.q 411 wo 37"'20lil 38~ PlE N"P 

006U6 ~ 00 3723 ... 3SJ PZE AL.Tt:Rl 
OObQ6 "1 00 37372 3S"t PIt. INS~I<T 

00b07 411 00 372l:)::i 38~ PZ~ fJNAP 
Uubl0 .q 00 3721"1 Jab PIE DUMP 
00611 .q 00 37~11 'J87 pze: RESTO~ 

U0612 ... 00 37~~'J 386 folIE BI'!UTe 
OOb13 .q 00 373cl 389 PZE E'(IT 
UUbl.q .q 00 37713 390 PLE TOGi.iL.C: 
0061& ~ 00 37661 :39.1 PLE St::I(CH 
0,)616 "1 oIf3 3727~ 3912 8~MSNl BRM SNAPl 
OUb17 bC::"1b~1.q7 393 ~NAf-'c: BCI 1.~f\4AP 

OObtCO 12122112 J941t SNAP;':' bel 3. A 3 
OIJbc3 777.qOOOO 39ti bNAPt) CtCT 717"\0000 
0062"1 0 00 7777b 396 M3 PZE -3 
UUbc:b U 00 7777"1 397 M"'I PlE -~ 
O1l6~6 0 00 777bb 398 jVj 1 (J PIE -10 
OUbC:!7 uOOOOOCJ~ J99 1;;2 O'CT 2 
UU630 uoooooo., 'IOU r)"i OCT ., 
00631 00000007 .q01 07 tteT 7 
uUbJ2 OOOOOOJ:3 "'02 0::13 OCT 33 
OOb;.:,3 00000037 .tjOJ 037' !!teT 37 
0063~ iJ 00 000-"0 ~C~ et..rto HLT 32 
006Jb 00000070 .tiCS 070 OCT 7u 

.<;6 OtJOOOO77 "100 077 OCT 77 
~37 O2~2:'2S2 "t07 ~62 OCT St:6C6~62 
oo~-qo UOOOOO&3 "Ioe OS3 OCT S3 
oOctr;l 00037770 "t09 ~37770 (jCT 37770 

006"12 "110 L.AST EQU * 
006"t~ 1~121~12 4111 [;LANI\ oCT 121~1212 

oIfl~ CLA OPD 0760002;:. 
00002 .ql~ INttl 600L 2 
00003 "'1~ CT SOOL. 3 
OOOIJ~ .,16 TO t;'~L. ~ 

00006 "lIb AAA t:tC~L. 6 
00006 "i17 Pf'!CT 8C~L 6 
000u7 .q18 T~ eoO'I. 7 
00010 "119 eTl 600l. 10 
00011 .,20 Tl LieeL 1 1 
QQOl" "121 AAAl eel!rL ld 
00013 "l2~ V Ai..U;;. B"~L. 13 
OOOl"t "123 MA::)t\ SOt1L 1"1 
OIJOi::3 .il2"1 ZERO 6001. 23 
0OO2.q "125 ONE tHH..tL. 2tr; 
0OO2~ 4f?b 01 tHt 0 I. ~..q 

ooac::~ ~2J ~IGN BO~L. 2:; 
000C:!6 "128 tt N E::i t;O'Ol.. 26 
00000 "129 END 
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IDENTIFICATION: Paper Tape R.eproducer Program 

AUTHOR: A. W. England, SDS 

ACCEPTED: 15 August 1963 

COMPUTER 
CONFIGURATION: Any 910 or 920 with punch, reader, and typewriter. 

PURPOSE: To reproduce binary paper tape. Only tapes which 
have an integ,ral multiple of four characters in each 
block can be reproduced with this program. 

PROGRAMMED 
OPERATORS: N/A 

STORAGE: The program occupies 27010 locations from 200S to 
6168' The next 512 words are reserved for record 
table storage. The remainder of memory is used to 
hold the records of the tape to be reproduced_ 

TIMING: All operation,s proceed at the maximum rate of either 
the punch (60: characters per second) or the reader 
(300 characters per second). 

USE: I. TO LOAD P.R;.OGRAM 

A. Insert tape in reader. 

B. With COMPUTE switch in IDLE press START 
button. 

C. Move COMPUTE switch to RUN. 

D. Set BP 1. 

E. Raise and lower FILL switch. 

II. TO REPRODUCE A TAPE 

A tape may be reproduced by first reading it, then 
verifying it, punching one or several copies of it, 
and finally verifying the copies. Each of these func­
tions of the program will be described below. Upon 
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completion of each function, control will be returned 
to the operator via the typewriter, which is signified 
by the illuminated typewriter light and the presence 
of 000001 in the I/O address lights. 

A function is initiated by typing one control letter; 
R, V, or P. The letter P may be preceded by a 
number to indicate the number of copies to be made. 

Below is the procedure for reproducing tapes: 

A. Read 

1. Place the tape to be reproduced in the reader. 

2. RESET BP 1. 

3. Type R. 

4. When the tape runs out of the reader, SET 
BP 1. 

B. Verify 

1. Place the tape to be verified in the reader. 

2. Reset BP 1. 

3. If there is only one copy to be verified or if 
there are several copies to be verified one at 
a time, RESET BP 2. 

4. Type V. The tape will be read and verified. 
If an error is found, the reader will stop at 
the end of the copy and the program will type 
VERIFY ERROR. 

5. If several copies are to be verified at once, 
SET BP 2 and type V. 

W'hen the tape runs out of reader or onto the 
the last length of trailer, SET BP 1. 

C. Punch 

After the tape has been read and verified, it may 
be punched as follows: 
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1. If the tape is to have a short leader RESET 
BP 3. If it is to have a long leader (for 
mounting on a reel) SET BP 3. 

2. If the tape is to have a short trailer, RESET 
BP 4. If it is to have a long trailer (for 
mounting on a reel), SET BP 4. 

3. If only one copy is to be made, RESET BP 2 
and type P ~ When the copy has been punched 
the light will come on. 

4. If more than one copy is to be punched, SET 
BP 2 and type a carriage return, then the 
number of copies to be made, and the letter P. 
The program will punch the desired number 
of copie s and stop. If it appear s that there 
is not sufficient paper tape to punch all the 
copies, BP 2 may be RESET and the program 
will stop after the copy it il:) then punching. 

D. Verify New Tape 

Follow procedure as outlined in B above. 

III. ERRORS 

A. Reading 

1. If a Read error occurs, the program will stop 
the tape and type READ ERROR. 

2. If the tape to be reproduced exceeds the ca­
pacity of memory, the program will stop the 
tape and type STORAGE FULL. 

3. If the tape to be reproduced has more than 
512 blocks on it, the program will stop the 
tape and type TABLE FULL. 

B. Verifying 

If a copy fails verification, the program will stop 
the tape after that copy and type VERIFY ERROR. 
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IV. 

METHOD: 

Cata101 No. OZOOl Z 

BREAKPOINTS 

BP NO. RESET !!.! 
I Normal Stop 

2 One Many 

3 Short Leader Lon. L.ader 

4 Short Trailer Lonl Trailer 

When a tape is read, the program record. the lap 
length preceding the punched information and .tore. 
this in the record table. It also maintain. the .tarUng 
addresses of each record read. When Breakpoint 1 
is set, the read is stopped and an end indicator i. in­
serted in the table. 

Verify is similar to read except that no attempt i. 
made to verify the length of gaps. Each word of the 
record read from tape is compared with the corre­
sponding word in memory. Any disagreement i. 
indicated. 

Punching utilizes the gap count generated during read 
to reproduce the proper length gaps between record •• 
Each record is punched from memory with gap. a. 
required. At the beginning and end of the tape the 
program punche s either short (3 feet) or lona (10 feet) 
leader depending on the settings of Breakpoint. 3 
and 4. 
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LIST PAPi:.R TAPE RE.PR80UCt::R 
00200 0 71 00027 !;t,uIN LOX SCS 
00201 [) 76 00026 LUA SC4I 
00202 2 35 00000 STA 0.2 
002n3 2 72 onooe SKA 0.2 
0020~ ('l 01 00207 8RU *+3 
00200 2 77 341000 t::A)( NEliC2K.2 
0020~ 0 01 002"1 8RU *-b 
un~n7 n 37 00612 STX LIMIT 
00210 CI 76 0024141 LOA R8 

OO? 11 [) 35 00001 STA I 
OO?12 0 02 ~OOCl~ e:f\JTE~ DI~ 

0021::5 n 02 Or)(lOI E9M RK~Wl 

O[)21~ I) 32 00012 WIN! T 
()O~lb 0 76 00012 LUA T 
OO:?lo CI 75 0025S LOB C4I 77 
00217 0 70 00252 SKM R 

oo?:?o 0 01 002~2 BRU *+2 NeT R 
00221 ('\ o t 00256 BRU ~EAD 

0022~ n 70 0025:3 SKM P 
00223 0 o t 00225 BRU *+2 N9T P 

002241 Q 01 00373 BRU PUNCH 
U022t; 0 70 002541 SKM v 
002?b n 01 002~0 BRU *+2 NeT y 

00227 0 01 00l1li71 ~RU VERIFY 
00210 0 70 002417 9K~ CR 
00231 n 01 002:33 BRU *+2 N9T CI" 
00232 1"1 01 00241:; t;~U CLe.Ak 
00233 11 ,0lil 00255 DII"IT ETR C411 ACCUMuLATe: Dl~lTS 

002341 0 3Ft 00012 STA T 
n02:35 0 ~€, 30003 FH':H 3n003 
0(1230 n 76 002~O LOA PCNT 
002~7 0 67 OOUOI L~H 1 
O(l2~O 0 S5 00250 ADO PCNT 
002 41 1 0 67 onoOl LSI-! t 
002412 n 55 0r)Ol2 ADO T 
(1020lil3 0 35 002'S0 ~TA peNT 
00241.rt n 01 00212 -R8 SRU ENT't,r.t 
1.10?~b n 4F.! 30003 CLfAR ~Cl-! 30003 CLf.A~ peNT 
on2~b 0 01 002413 ~~u *-3 
UO~"" 00000052 CR eeT 52 
on?~(J 11 00 00(100 PCNT PZE 
00251 0 00 oocno RPCt\lT Pte: 
aO:?'S2 00000051 R eeT 61 
002S~ 1"100000417 P eCT 4117 
002541 onOOOO~F) v ~CT ~6 

U025S onOCJocl77 C4I HeT 77 
00256 0 76 00675 READ LUA ~ 1 StT INTt:RRUPTS 
on~S7 n 75 00576 LOB F{2 I 
OO?~O 0 35 00031 STA I I W 18~U C&NB 
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00261 0 36 0003:3 qTB I~W 18"'U I2RD 
00262 0 76 0061 I LOA START STAWTINli ADlJ~ESS 9F ST9RA 
00263 0 35 00610 STA .CDR 
002~~ n 35 00616 STA TBl 
00265 0 71 005741 lUX TBLS TA8L.E SIZE Ta TaLC 
00266 0 02 20002 EI" ENAdL.E INTERRUPT 
OOt?67 0 02 03~041 E9M RPTw41 START R~ADt:R 
00270 0 00 00000 WAITII HlT WAIT I I 
00271 0 32 410610 C9NB I-IU". ADD~ 
00272 0 61 00610 ~IN ADD" 
00273 0 76 00612 LOA lIMIT 
0027.q 0 73 00bl0 St<G ADDR 
00276 a 01 410323 ~~U· E3 
00276 0 01 410277 BRU· ·+1 
00277 0 00 00270 PZE WAITII 
00301.1 0 410 20010 I2RO SKS SBt:.w 
00301 0 01 410321 8~U· El 
00302 0 3~ 000141 \tIIM T+2 
00303 0 76 000141 LOA T+2 
0030411 0 72 00026 SKA SC.q 
0.030= a 01 410321 BRU· EI 
00306 0 ~ 1 00310 6RX *+2 TSLC+I T9 TtsLC 
00307 0 01 410322 S"L1* E2 
U0310 0 76 00610 LUA ADOiii' 
0031 I 2 35 01616 STA TBLf..~ 
00312 0 7€, 00577 lOA ~3 BRU C9NA 
00::113 0 3S 00031 STA I I W 
003141 0 7~ 00320 lOA BIAS 
00315 0 02 036041 ESM ~PTw41 

0031b n 01 ~0317 SRU* ·+1 
00317 n 0('1 0032~ P2E ceNT 
00320 777000ClO oIA9 eCT 77700000 
00321 0 00 003413 t.l PlE E~RI 
00322 0 00 00355 E2 PIE ERR2 
00:;l23 0 00 0036~ t.3 PIE E"'~3 
003241 0 65 00S57 C9NT ADD Cl 00000200 
on325 0 410 204100 SKS BPI 
00326 o 01 00336 e~u ST9P 
on~27 o 01 0032~ SRU *-3 
00330 0 1~ 00560 C9N4 t::TR C2 37700000 
00331 2 I ~ 01616 MRG TBLE.2 
00332 2 35 01616 S:TA TBLt..2 
QO~33 0 76 00S76 l.DA 

'" I 
0033~ o 35 00031 STA I 1 ~ 
00335 I') 01 00271 ~RU ceNB 
003~6 2 76 01616 STap LOA TBLf..2 
00337 0 16 00025 MRG SC3 
003410 2 35 01616 STA TBLE.2 
003411 0 02 00000 E9"1 0 
003412 n 01 0021~ e~u ENTER 
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U03 40 3 0 O~ 00000 ERR! t::9M 0 
003.q.q 0 02 2QOO.q DIR 
003~S " 02 D36~1 E9M TYPw"l 
003.qb 0 12 00562 MIW EMI CR Rc.A 
0034117 0 12 00563 MIW EtI;I+l 0 SP E~ 

00350 n I~ 0056"; ~lw EM1+2 R9~ Cff 
U0351 (') 02 141000 Tap E9ft4 Tepw 
Q03!=;2 n .qo 21000 SKS SE!Rw 
00353 0 01 on3S2 B~iJ *-1 
(1035.q 0 01 00212 ~RU ENT~R 

003Sb 0 02 00000 t.Rf(2 Ee~ 0 
003S6 0 02 200041 DIR 
OO~~S7 a 02 03b.q1 E.9M TYP\tJ4I 
00360 0 12 0r')5~5 MIw EM2 CR TA~ 

nO:!'~1 0 12 00566 r.tlW E~2+1 Lt:. SF» F 
00362 tj 12 00567 MIW EM2+2 U LL CR 
00363 a 01 00:i51 8RU Tep 
003~.q n 02 2"0041 t.r<R~ DIR 
0036:1 a 02 03~·1 E9h1 TYPw.q 
on36b 0 12 00570 MI:.J EM3 CR 5T9 
00367 0 12 00571 Ml1-1 EM3·1 !of ~t;E 

00370 0 12 00&72 ~lw EM3+2 SP ,.0 UL 
00371 0 12 00573 MllAI EM3+3 L . . cw 
U0372 0 01 00351 B~U Tep 
00373 0 76 00250 PUNCH LlJA PC NT 
0037.q 0 s~ 0002"1 SIJo SC2 
00370 a 35 00251 STA ",peNT 
OCl37b n 76 00600 LDA ~~ 

00371 0 35 00412"1 STA Sial 1 
004100 (') 7 I 00S7~ LOX T8L~ 

on"ol 2 76 01616 LOA T8Lt..~ 
oo.qO~ 0 1 ~ onO~7 ETR SCS 
00.q03 0 35 00610 STA ~[lDIt< 

OQ~O'l 0 76 OOf!lI~ LOA ~LC SH9~T Lt::AUE~ caUNT 
oo.qo~ 0 .q0 2nloo Si(!; 8P3 
004l0b a 76 OObl3 LlJA LLC Lr:tNI.i Lt.ADt:.~ CttUNT 
00l1li07 0 02 2000. OIl\' 
00"110 (1 t .q 00560 CeNE:: ETR C2 
lJ 0 <III 1 I n 37 00012 C;TX T 
OO.ql2 0 02 Ol6.q~ Leap E9ft1 PP T·\tJ.q 
OO.q13 0 s~ OOS61 sue C3 
on~I.q 0 72 ('lO(J2S ~KA ~C3 

00"16 0 01 00412.3 B~U ~WI-I 
OO~Ib 0 71 00.q2C: LuX pwc 
004117 0 35 00r.I3 STA T+I KILL TI~E 
004l2U (1 41 I OO~17 b!otX *-1 
00l1li21 (I 01 00"112 8~U Le9P 
on~22 O(10~QOOO PwL; !:jeT ~ODUO 
00..q?3 0 7 1 onOl2 LOX T 
Or:lIlQ;:>'''I n 20 00000 S ~'J I ~9P 
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004125 2 7~ 0lbl7 LU4 TBLE+I.2 
004l:=!b 0 141 00e,,27 ETP. 9CS 
004127 0 12 410610 &IJT MIw· ADDR 
004130 0 61 00610 MIN ADOW 
004131 0 73 00610 SKG ADD~ 

004132 0 01 0041341 BRU ·+2 
OOIQ33 0 01 004127 B!i(U BUT 
00 l1li 341 0 02 141000 EIiM T9PW 
OO<lll~S 0 411 00"136 e~x ·+1 
004136 0 410 21000 SKS SB~W 
004137 0 01 004136 BRU ·-1 
0041410 2 53 01616 SKN Tf\Lt:.2 
00416'11 0 01 004150 BRU C9NF NiT D9NE 
0041412 0 76 00601 CeNC LOA it'S DiNt. 
0041413 0 35 0041241 STA SWI SCSWI) 8RU CiN£) 
00414141 0 76 006141 LOA SLC 
0041415 0 410 200410 SKS BP4I 
OO~41b 0 76 00613 LOA LLC 
0041417 0 01 004110 SRU CeNt: 
004150 2 76 01616 C9NF LOA TBLE.2 
004151 (1 I 41 00027 ET'" scs 
004lSc 0 35 00610 STA ADD~ 
004153 2 76 01616 LDA TBLt::.2 
0041541 0 01 004110 B~U C9NE 
004155 0 02 141000 C9Nn E9M -T9Pw 
004l5b 0 410 21000 SKS ~BRw 

004157 0 01 004156 BRU ·-1 
00411";0 0 410 20200 SKS BP2 
004161 0 01 006'163 BRU ·+2 
004162 0 01 00212 BRU ENTE~ 

004163 0 76 00251 LOA RPCNT 
00416". 0 641 000241 SUB SC2 
D04l6~ 0 3S 00251 STA RPC~T 

004166 0 72 00025 S~A SC3 
004167 0 01 00212 BRU ENTt::R 
004170 0 01 00316 BRU PUNCH+3 
on4l71 0 76 0060e VERIFY LOA R6 8RU V I 
004172 0 75 00603 LOB R7 8RU Y2 
004173 0 35 00U31 ~TA I I ~ 
0041741 0 36 00033 STB I2w 
00l1li7:; n 71 00S741 CeNTV LOX TFH.S 
004176 0 416 30003 RCIot 30003 
004177 n 3S 00615 STA VFLG RCVFl.G) 
OOSOO 2 76 01616 LOA TBLt:.2 
00501 0 72 00025 51\4 SC3 
on602 0 01 005413 B~U YD&NE. 
00503 0 1~ 00027 ETR SC& 
onbO~ 0 35 00610 STA AOO~ 

OOS05 0 75 00026 VL&9p LOB SC4I 
00506 0 02 036041 E9M RPTIN4I 
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OOS07 0 02 20002 EIR 
00!;10 0 ~O 204400 PAUSE SK~ BPI 
OOS 11 0 01 00212 BltU ENTER 
00512 0 01 OOblO BRU ·-2 
00613 0 32 00016 V I WIM T+41 
005'41 a 76 00016 LDA T+41 
00SI6 0 70 410610 SKfI1. ADDR 
001516 0 36 00615 STe VFLG 
00611 0 61 00610 MIN ADD Ii 
OOS2u 0 01 ~OS~I B~U· .+, 
Oos21 a 00 OOSIO PZE PAUSE 
00522 0 32 00016 Y2 WIM T+41 
00523 n 410 20010 SKS !l8t.w 
OOS2~ 0 36 OOblS 9T8 VFlCi 
on520 0 76 00016 LDA T+4I 
00526 0 72 00026 SKA ~C4l\ 

00521 0 36 00bl6 STe YFLIi 
00530 0 76 00610 LDA ADDR 
00531 0 75 00027 LDB scs 
OOS3c 0 01 410533 8~U· ·+1 
00533 n 00 OOb341 flZE ·+1 
0053~ 2 70 01617 St(M TeLf+I.2 
00S36 0 01 005410 AIfU V~A 

00536 0 411 oosoo BltX C&~TV+3 
00537 0 01 OO~4IS BRU E"~4I 
OOS4IO 0 76 00026 V2A LDA ~C41 
0054111 n 35 0061S STA VFL.G 
005412 " 01 OOS36 8RU .-41 
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IDENTIFICA TION: 

AUTHOR: 

ACCEPTED: 

COMPUTER 
CONFIGURA TION: 

PURPOSE: 

PROGRAMMED 
OPERATORS: 

STORAGE: 

TIMING: 

USE: 
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FORTRAN Mernory Save 

Robert C. Shepardson, SDS 

November 15, 1963 

Any 910 or 920 computer with paper tape reader and 
punch. 

To punch a self-loading pape r tape representing the 
FOR TRAN prograIT1 which is in core and optionally 
to punch any of the following: 

1. The FOR TRAN variable s 
2. COMMON 
3. Run- TiIT1eo 

None. 

360 words (re10catable). 

Pape r tape punch speed. 

Breakpoint switches I, 2, and 3 are used as follows 
to de signate the options de sired: 

BP 1 

BP 2 

BP 3 

Re set - Don't punch variable s 
Set - Punch variable s 

Re set - Don't punch COMMON 
Set - Punch COMMON 

Re set - Don't punch Run- Time 
Set - Punch Run- Time 

The routine is on a self-loading tape which loads 
itself into the tOPIT1ost 36010 locations of eraseable 
storage. If there are not at least 360 10 locations 
of eraseable storage available (as indicated by (728 ) 
in the Run-Tinle), the tape stops and the computer 
halts at location 16 8 , The operator may then place 
a starting address P in the A register and clear the 
halt; the routine will then load itself into locations 
P through P+3 57 1 o. 
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USE: (Cont) 

METHOD: 

Catalog No. 022002 

RELOADING 

The procedure for resuming execution of the FOR TRAN 
program (dumped on paper tape) depends upon whether 
or not the BP 3 option (punch Run- Time) was invoked. 

A. Self-loading tape does nqt contain the Run-Time 

1. Load FOR TRAN Run- Time 

2. Load self-loading FOR TRAN program 

3. Branch to location 4008' 

B. Self-loading tape includes the Run-Time 

1. Load self-loading FOR TRAN program. The 
computer will type "LOADING COMPLETE" 
and halt. 

2. Clear the halt. 

After being loaded, the FOR TRAN Memory Save 
program will punch out a loader followed by the 
FOR TRAN program and optionally the variables, 
COMMON and Run-Time. The following table defines 
precisely the locations which are punched: 

Unconditionally 

Program without 
variables 
(BP 1 reset) 

Frogranl with 
variable s 
(BP 1 set) 

71 thru 758 

1 6 ° 8 th ru 247 8 

EOADR, EOSIZE, 
EOTAG, EOIND, 
SENW'RD 

User POPS and 
System Routine 
Linkages 

(4008)-108 thru (EOADR)-l 
bu t not including the dUITHnie s, 
temporaries, equivalenced 
variables, arrays and scalars 
(see Memory Layout at Run­
Time, FORTRAN Operators 
Manual). 

(4008)-108 thru (EOADR)-l 
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METHOD: (Cant) COMMON 
(BP 2 set) 

Run-Time 
(BP 3 set) 

Catalog No. 022002 

(EOADR) + (EOSI ZE) thru 
Top of Memory 

1 
76 8 thru 1578 

2508 thru (4008) -1°8 
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IDENTIFICA TION: 

AUTHOR: 

ACCEPTED: 

COMPUTER 
CONFIGURA TION: 

J?URPOSE: 

PROGRAMMED 
OPERATORS: 

,STORAGE; 

TIMING: 

USE: 

SDS 900 SERIES PROGRAM LIBRARY 

PROGRAM DESCRIPTION 
Catalog No. 034001 

Card Reader Te st Program 

F. Valadez, SDS 

10 May 1963 

Any SDS 920 or SDS 910 .with a typewriter, and SDS 
Model 9151 card reader. 

To provide an acceptance te st for the SDS 9151 card 
reader. 

None 

Octal locations 200·-613 (268 words). 

Not applicable. 

The Card Reader Test Program consists of a self­
loading paper tape and a special 64-card test deck. 
The card deck is sequentially numbered and must be 
in correct order to run the te st. 

To perform the card reader test, proceed as follows: 

1. Load the program by normal Fill procedure. When 
the program is loaded the computer will halt. 

2. Check the test deck for correct sequencing of cards. 

3. Select either the binary or Hollerith test by means 
of Breakpoint Switch 1. 

BP 1 set: Holle rith read te st 

BP 1 reset: Binary read te st 

4. Load the test deck and turn on the EOF ON 
indicator. 

5. Clear the computer halt to start the test. 

Normal Run 

If the te st deck reads thr.ough succe ssfully one of the 
following me s sage s will be typed Qut, depending on the 
mode selected: "Binaryte st complete" o.r "Hollerith 
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JSE: (cont.) 
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test complete". The computer will then halt. At this time 
the test deck may be reloaded and the program repeated 
by clearing the halt. 

Note: During the Hollerith read test, the VALIDITY 

CHECK light will be on continuously. 

Error Indication 

If an error occurs during the test, a message will be 
typed and the computer will halt. If an error halt occurs, 
the entire program must be re started. 

The following error messages are possible: 

1. BIN check error: 

The binary check character (52522525) read from 
columns 1 and 2 of the last card is not correct. The 
A register contains the pattern ~ead from the card 
while the B register contains the value which should 
have been read. 

2. HOL check error: 

Either the Hollerith character (T) read from column 
3 is not correct or a validity check has occurred 
while reading it. The A register contains the binary­
coded value of the Hollerith character read from the 
card while the B register contains the value which 
should have been read. 

3. IDN check error: 

The identification number read from the last card 
doe s not sequentially follow that of the preceding 
card. The A register contains the sequence number 
read from the card while the B register contains the 
expected sequence number. 

4. Error in column N: 

The information read from the particular card column 
is not correct. For the binary te st, the A register 
contains the binary pattern read from the card. while the 
B register contains the pattern which should have been 
read. For the Hollerith te st, the A register contains 
the Hollerith value read from the card, while the B 
register contains the binary pattern that should be in 
that card column. 
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Signal not pre sent: 

At certain. places, the program tests for the presence of 
the following signal s: 

Card l~eader ready to feed (SKS 12006) 

Card Reader ready to read one column (SKS 14006) 

The program will loop before' continuing until the particular 
signal is received. Upon terminating the test, the Card 
Reader end-of-file signal (SKS 11006) is tested. 

Each card in the te st de ck contains the following fields: 

1. Binary che ck characte I' (columns 1 and 2.) 

2. Hollerith check character (column 3). 

3. Identification number (columns ~ and 5). 

4. Te st data (columns 8 through 71) 

Columns 6, 7, and 72-80 are blank. 

The test data contains every possible columnwise com­
bination of punches arranged in ascending binary order. 
Column binary information is read from top to bottom, 
where the 12- row is the most significant bit and the 
9- row is the least significant bit. ' 

Each field on the card is read and interpreted for 
correctness as follows: 

1. Columns 1 and 2 are read in the binary mode and 
form a check character whose octal value is 52522525. 

2., Column 3 is read in the Hollerith mode and is the 
letter "T". The octal value is 63. 

3. Columns 4 and 5 are read in Hollerith and converted 
to binary by the program to form the card identifica­
tion number. This number is then checked for 
correct sequence. 

4. Binary te st: Colurnns 8 through 71 are read in the 
binary mode, one column at a time. Each column is 

. checked against an internal binary counter. Between 
columns, the W buffer is disconnected and the program 
waits for Card Reader ready (SKS 12006) before 
reading the next column. 
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Hollerith te st: Columns 8 through 71 are read in the 
Hollerith mode, one column at a time. The octal 
value read from a particular column is used to 
select a binary pattern from a table. This value is 
compared with the internal binary counter pattern. 
The two patterns should match for valid Hollerith 
character s and not match for non-valid Hollerith 
characters. The validity error signal should be set 
for non-valid Hollerith characters. 
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* CARD READER CHECKOUT PROGRAM 

* BPI RESET FOR BINARY READ TEST. 
* RPI SET FOR HOLLERITH READ TEST 
~rJ: 

00200 
00201 
00202 
00203 
00204 
0£1205 
00206 
* 00207 
00210 
00211 
: ',12 
~13 
00214 
* 

o 02 20004 
o 46 30003 
o 35 00607 
o 35 00610 
o 61 00610 
o 40 12006 
o 01 00272 

o 02 03606 
" 32 00611 o 76 00611 
o 75 00472 
o .70 00470 
o 01 00345 

00215 0 02 02006 
"0216' 0 3 2 0 0 6 11 
00217 0 40 20010 
00220 0 01 00350 
00221 0 76 00611 
00222 0 14 00466 
00223 0 70 00471 
00224 0 01 00350 

00 :225 
00226 
00227 
00:230 
00:231 
00232 
00:233 
00:234 
0t1:235 
00:236 
00:237 
00:240 
0""'41 

:rr:~ 
00244 
00245 
00246 
00247 
00250 
'* 

o 32 00611 
o 76 00611 
o 14 00466 
07500456 
o 67 00001 
o 35 00611 o 67 00002 
o 55 00611 
o 35 00612 
o 32 00611 
o 76 00611 
0· 14 00466!. 
" 5 5 0 0 6 12 .~. 
e 75 00472 
o 70 00610 
o 01 00353 
o 32 00611 
o 32 00611 
o 40 20400 
o 01 00275 

OIR 
CLR 
STA 
STA 
MIN 

START SKS 
BRU 

RCB~J 
WIM 
LOA 
LOB 
SKM 
BRU 

RCDW 
WIM 
BETW 
BRU 
LOA 
ETR 
SKM 
BRU 

WIM 
LOA 
ETR 
LDB 
LSH 
STA 
LSH 
AOO 
STA 
WIM 
LOA 
ETR 
ADO 
LOB 
SKM 
BRU 
WIM 
WIM 
BPT 
BRU 

SUM 
CARD 
CARD 
12006 
EFT. 

1,4 
TEMP 
TEMP 
ONES 
BC 
ERR1 

1, 1 
TEMP 

ERR2 
TEMP 
077 
HC 
ERR2 

TEMP 
TEMP 
077 
CO 
1 
TEMP 
2 
TEMP 
TEMP&1 
TEMP 
TEMP 
077 
TEMP&l 
ONES 
CARD 
ERR3 
TEMP 
TEMP 
1 
HREAD-2 

READY TO FEEn. 

READ RINARY 
CHECK CHARACTER 

READ HOLLERITH 
CHECK CHARACTER 

FORM CARD 1.0. 



Page 2 of 5 Catalog No. 034001 

* BINARY READ TEST 
* 
00251 0 71 00465 LDX OM64 
00252 0 02 03206 BREAD RCBW 1,2 
00253 0 02 00000 EOM 0 
00254 0 40 14006 SKS 14006 RF.ADY TO RFAD 
00255 0 01 00254 BRU *-1 
00256 0 02 03206 RCBW 1,2 
00257 0 32 00611 W If~ TEMP 
00260 0 40 20010 BETW 
00261 0 01 00357 BRU ERR4 
00262 0 76 00611 LOA TEMP 
00263 0 14 00467 ETR 07777 . 
00264 0 70 00607 SKM SUM 
00265 0 01 00357 BRU ERR4 
00266 0 61 00607 MIN SUM 
00267 0 41 00252 RRX BREAO 
00270 0 02 12006 EOM 1200~ SKIP REMAINOER 
00271 0 61 00610 r41 N CARD 
00272 0 40 11006 EFT SKS 11006 SK I P I F NOT EOF 
00273 0 01 00327 BRU EXIT 
00274 0 01 00205 BRU START 
* 
-k HO L LER I TH READ TEST 
* 
00275 0 75 00472 LDB ONES 
00276 0 71 00465 LOX Dt~64 
00277 0 02 02006 HREAD RCDW 1, 1 
00300 0 02 00000 EOM 0 
00301 0 40 14006 SKS 14006 READY TO READ 
00302 o 01 00301 BRU *-1 
00303 o 02 02006 RCDW 1, 1 
00304 o 32 00611 WIM TEMP 
00305 07600611 LDA TEMP 
00306 o 14 00466 ETR 077 
00307 o 35 00611 STA TEMP 
00310 o 37 00606 STX TX 
00311 o 71 00611 LDX TEMP 
00312 2 76 00505 LDA HTABLE,2 
00313 o 71 00606 LDX TX 
00314 o 70 00607 SKM SUM 
00315 o 01 00324 BRU T 
00316 o 40 20010 BETW 
00317 o 01 00356 BRU ERR4A 
00320 o 61 00607 MIN SUM 
00321 o 41 00277 BRX HREAD 
00322 o 02 00000 EOM 0 
00323 o 01 00271 BRU EFT-l 
00324 o 40 20010 T BETW 
00325 o 01 00320 BRU *-5 
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00326 0 01 00356 BRU ERR4A 
0'~327 0 02 02641 EXIT TYPW 1,4 nONE MESSA~ES 
0~'330 " 40 20400 BPT 1 
,,"331 0 01 00341 BRU ')\-t>l8 
00332 0 12 00445 r~ I W MSG10 
00333 0 12 00446 ~11 W MSG10&1 
(Ht 334 0 71 00462 LOX OM4 
00335 2 12 00456 MIW MSG15&4,2 
00336 0 41 00335 RRX ~\--1 

00337 0 00 00000 HLT 
00340 0 01 00200 BRU START-5 
00341 0 12 00447 MIW MSG11 
"0342 0 12 00450 MIW ~1SG11&1 
00343 0 12 00451 MIW MSG11&2 
00344 0 01 00334 BRU *-8 
00345 0 71 00427 ERR1 LOX MSG1 
00346 0 75 00470 LOR BC 
00347 " 01 00412 RRU TYPE. 
001 350 0 71 00430 ERR2 LOX MSG2 
00351 0 75 00471 LOB HC 
00352 0 01 00412 BRU TYPE 
00353 0 71 00431 ERR3 LOX MSG3 
~54 " 75 00610 LOB CARD 

55 " 01 00412 BRU TYPE 
00356 0 76 00611 ERR4A LOA TEMP 
00357 0 35 00605 ERR4 STA TA 
00360 0 46 30003 CLR 
00361 0 35 00613 STA TEMP&2 
00362 0 76 00461 LOA 072 
00363 0 37 00606 STX TX 
00364 0 55 00606 ADD TX 
00365 " 73 00457 SKG 09 
00366 0 01 00372 BRU *~14 
00367 0 54 00460 SUB D10 
00370 0 61 00613 MIN TEMP&2 
00371 0 01 00365 BRU *-4 
00372 0 35 00606 STA TX 
00373 0 71 00613 LOX TEMP&2 
0(r374 2 75 00473 LDB CTABLE,2 
,"1:375 0 67 00006 LSH 6 
00376 0 71 00606 LDX TX 
00377 2 75 00473 LOB CTABLE,2 
00400 0 67 00022 LSH 18 
00401 0 35 00443 STA MSG5&4 
00402 0 71 00464 LOX DM6 
00403 0 02 02641 TYPW 1,4 
00404 2 12 00445 MIW MSG5&6,2 
0/11,05 0 41 00404 BRX *-1 
,,--,~6 " 76 00605 LOA TA 
~HHJ0 7 0 75 00607 LOB SUM 
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00410 
00411 
00412 
00413 
00414 
00415 
00416 
00i~17 
00420 
¥10421 
00422 
00423 
00424 
00425 
00426 
00427 
00430 
00431 
00432 
00436 
00437 
00444 
00445 
00446 
0£1447 
;~0450 
~104 5 2 
00455 
00456 
00457 
00460 
00461 
00462 
00463 
00464 
00465 
00466 
00467 
00470 
00471 
00472 
00473 
00505 
00515 
00525 
00535 
00545 
00555 
00565 
00575 

o 00 00000 
o 01 00200 
o 02 02041 
o 12 00426 
o 02 14000 
o 40 21000 
o 01 00415 
o 02 02641 
o 37 00432 
o 71 00463 
2 12 00437 
o 41 00422 
o 00 00000 
o 01 00200 
52000000 
22314512 
30464312 
31244512 
12121212 
52525252 
25515146 
52525252 
52522231 
45215170 
52525230 
46434325 
12632562 
63255252 
00000000 
00000011 
00000012 
00000110 
77777774 
77777773 
77777772 
77777700 
00000077 
00007777 
52522525 
00000063 
77777777 
00121212 
00001000 
00000002 
00004000 
00004002 
00002000 
00002002 
00000000 
00001002 

TYPE 

t-1 S r, 0 
MSG1 
t1SG2 
~1SG3 
"1SG4 

MSG5 

~'S G 10 

~·1SG11 

t1SG 15 

Co 
D9 
010 
D72 
DM4 
DM5 
OM6 
DM64 
077 
07777 
BC 
HC 
ONES 
CTABLE 
HTABLE 

HLT 
BRlJ 
TYPW 
r~ I ~'J 
TOPW 
BRTW 
BRU 
TYPW 
STX 
LDX 
M I \A/ 
RRX 
HL T 
RRU 
OCT 
RCI 
BCI 
BCI 
BCI 
OCT 
BCI 
OCT 
OCT 
BCI 
OCT 
RCI 
BCI 
OCT 

.DEC 
DEC 
DEC 
DEC 
DEC 
DEC 
DEC 
DEC 
OCT 
OCT 
OCT 
BCI 
OCT 
BCI 
OCT 
OCT 
OCT 
OCT 
OCT 
OCT 
OCT 
OCT 

START-5 
1, 1 
t~SG0 

';'(-1 

1, 4 
MSG4 
D~15 
~1SG4f15, 2 

START-5 
52000000 
1, BIN 
1, HO L 
1, ION 
4, CHECK ERROR 
52525252 
5,ERROR IN COLUMN 
52525252 
52522231 
1,NARY 
52525230 
2,OLLERITH 
3, TEST COt,:lPLE 
63255252 
o 
9 
10 
72 
-4 
-5 
-6 
-64 
77 
7777 
52522525 
1,000T 
77777777 

Catalog No. 03400 1 

10,0 1 2 3 4 5 6 7 8 9 
1000,400,200,100,40,20,10,4 
2,1,202,102,42,22,12,6 
4000,4400,4200,4100,4040,4020,4010,4004 
4002,4001,4202,4102,4042,4022,4012,4006 
2000,2400,2200,2100,2040,2020,2010,2004 
2002,2001,2202,2102,2042,2022,2012,2006 
0,1400,1200,1100,1040,1020,1010,1004 
1002,1001,1202,1102,1042,1022,1012,1006 
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00605 o 00 00000 TA PZE 
001506 o 00 00000 TX PZE 
00f507 o 00 00000 SUM PZE 
001510 o 00 00000 CARD PZE 
00f>11 o 00 00000 TEMP PZE 
00Ei 12 o 00 00000 PZE 
001>13 o 00 00000 PZE 

00337 END Ext TP18 

nONE PASS 2 
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IDENTIFICA TION: 

AUTHOR: 

A.CCEPTED: 

COMPUTER 
CONFIGURA TION: 

PURPOSE: 

PROGRAMMED 
OPERA.TORS; 

STORAGE: 

TIMING: 

USE: 

SDS 900 SERIES PROGRAM LIBRARY 

PROGRAM DESCRIPTION 
Catalog No. 034002 

Card Punch Test Program Package 

F. 'Valadez, SDS 

9 May 1963 

SDS 920 or SDS 910 with SDS model 9156 card punch system. 
For the ve rify te st, an SDS model 9151 card reade r and a 
typewriter are required. 

To provide an acceptance te st. for the SDS model 9156 
card punch system. 

None. 

172 words. 

N/A 

The te st package contains two acceptance te sts whose 
outputs can be verified on-line, plus a special service 
test that can be used for checkout. The acceptance 
te sts are selected by breakpoint switch setting s, while 
the service te st is entered by executing a branch 
instruction in the C register. 

The te st package tape is self-loading by normal Fill 
procedure,. After the tape has been loaded, the 
computer will halt. At this time, set the breakpoint 
switches as outlined under the description of the desired 
te st, and clear the halt to start the te st. 

A. TEST 1 - SINGLE CHARACTER PER CARD 

This test punches the entire Hollerith character set, 
one characte r pe r card. The same characte r is 
repeated in columns 1-80 of each card. The following 
punch signals are tested: SKS 12046, SKS 14046. 

To select this te st, set Breakpoint Switch 1; re set 
Breakpoint Switche s 2, 3, and 4. 

When the 'te st is corn.pleted, the computer will halt. 
The te st can be repeated by clearing the halt. 
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B. TEST 2 - ENTIRE CHARACTER SET ON CARD 

This test punches the entire Hollerith character set on 
every card, in rotating fashion. Thus, every 
Hollerith character will be punched in every card 
column. The following punch signal is te sted: SKS 14046. 

To select this test, set Breakpoint Switch 2; reset 
Breakpoint Switche s 1, 3, and 4. 

When the test is completed, the computer will halt. 
The test can be repeated by clearing the halt. 

C. SERVICE TEST 

This test punches the pattern in the A register across 
the entire card. Every fourth column will contain the 
same information. 

Before starting the test, enter the 'pattern to be 
punched in the A register. To start the test, reset 
Breakpoint Switch 1 and execute a BRU 342 (00100342) 
from the C register. 

Punching will start and continue until Breakpoint 
Switch 1 is set. When the switch is set, the computer 
will halt. To re start the te st, raise BP 1 and clear 
the halt. 

To leave the service routine and return to the acceptance 
test, execute a BRU 200 (00100200) from the C register. 

Do VERIFICA TION 

This te st can be used to verify the cards punched by 
Test 1 or Test 2 only. There is no verification for the 
service test. 

To use this test, first run either Test 1 or Test 2. 
When the punch te st is completed, set Breakpoint 
Swi tch 3 in addition to the Breakpoint setting for the 
particular punch te st. Load the cards into the reader 
and clear the halt. The information on the cards will. 
now be read and checked for correctne SSe 

If the information is all correct, the me s sage "Verify 
Complete" will be typed. If an error is detected, "Verify 
Error" will be typed and the computer will halt. The 
la st car d read will be in error. It is not po s sible to· 
continue the verify test. However, it can be restarted 
from the beginning by reloading the card deck and 
clearing the halt. 
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An initial card itnage is fortned and stored in a buffer 
area. For the acceptance tests, the itnage is tnodified 
between cards; the service test does not alter the 
in:Hial itnage. 

The verify test generates and tnodifies the card images, 
and cotnpares the results against the punched cards. 
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..,', CARD PUNCH TEST PRor,RAr,~ PACK.AGF 
""/( 

-;'( RP1 SET- SINr,LE CHARACTER ~"10nF. 
i'( RP2 SFT- ENTIRE CHARACTER SFT 
";It, RP3 SET- VERIFY MonE 
.,'( 

00200 (1 76 00403 START LOA rHH5 l~ 
00201 0 35 00426 STA nOiNE 
00202 (1 40 2(1400 RPT 1 
00203 0 01 00210 RRU TF~T1 
00204 0 40 2a200 RPT 2 
00205 0 01 00215 RRU TFST2 
00206 (1 00 00000 HLT 
00207 0 01 00200 RRU START 
#', 

00210 0 46 30003 TEST1 CLR I '" I T I A L , 7 F C:;, ~,~ L': 
00211 0 71 00402 Lf'X D~,~2 0 CHft.RACTFQ TF~T 

00212 2 35 00454 STA H~ AGE p, 2 (1 , 2 
00213 0 41 00212 RRX '':-1 
00214 0 01 00227 BRU CO~11 
-/: 

00215 0 71 004"1 TEST2 LDX n~·fI6 INITIALI7:F C~ARArTFR 
00216 0 76 00407 LOA CSTAR SFT TFST 
00217 2 35 00450 STA H~Ar, EPJ 16 , 2 
00220 0 55 00406 ADD CAnn4 
00221 ·0 41 00217 RRX "('-,2 
00222 0 71 00375 LO X n~1'4 
00223 (1 76 00407 LOA CSTAR 
00224 2 35 00454 STA I ~1'A r; E Pl 2 " , 2 
00225 0 55 00406 ADD CA!nD4 \ 

00226 0 41 00224 RRX *-2 
* 
00227 0 40 20100 COMI RPT 3 
00230 0 01 00310 RRU VERIFY 
00231 0 76 00400 LOA nr-112 
00232 0 35 00425 STA CARD 
00233 0 40 20200 RPT 2 OMIT "'IT 13-TFST '} 
00234 0 01 00237' RRU '':&'3 
00235 0 40 12046 SKS 12~46 BIT 13-PUNCH RUF R"Y 
00236 0 01 00235 RRU *-1 
00237 0 40 14046 SKS 141146 BIT 12 - PU ~1(~4 Rny 
00240 0 01 00237 RRU "/e_'1 
00241 0 71 00402 COM2 LDX OM20 
00242 0 02 00646 EO~1 646 SFLECT PJJNC~ 

00243 2 12 00454 tll W IMAGE&20,2 
00244 0 40 20010 RETW 
00245 0 01 00206 BRU START&6 
00246 0 4100243 RRX *-'3 
00247 0 02 14000 TOPW COMPlFTF ROW 
00250 0 40 21000 RRTW 
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00251 0 01 00250 RRU -;"-1 
00252 0 40 20200 R PT 2 o ~11 T R' T 1 '3 - T F ~ T 2 
00253 0 01 00256 RRU -1(& 3 
00254 0 40 12046 SKS 12e46 P. I T 13 - PI} N CH R" r- Rny 
00255 0 01 00254 BRU *-1 
00256 0 61 00425 ~1 I N CARn 
00257 0 53 n0425 SKN CARn 
00260 0 01 00262 RRIJ *1112 
00261 0 01 00241 RRU cn~12 PIJNr.H NFXT ROW 
00262 0 43 00271 ~ R~1 ROTATF. 
00263 0 61 00426 r-.1I N nONF 
00264 CIt 53 00426 SKN nONE T F S T r- (') R n (') '" F 
00265 0 01 00267 RRIJ *P~2 
00266 0 01 00231 RRU C(H11& 2 
00267 0 00 00000 CO~15 HLT 
00270 0 01 00200 RRlJ START 
;1: 

00271 0 00 00000 ROTATE PZE t,HANr,F CARn I ~~ A r. F 
00272 0 71 00402 LDX rH120 
00273 0 76 00375 Lf'J\ n~14 

00274 0 35 00424 STA X2 
00275 2 76 00454 LOA I MAr,F~, 20, 2 
00276 0 55 00404 AOD IRS 
00277 0 67 20006 Ley 6 
00300 0 61 00424 MIN X2 
00301 0 53 00424 SKN X2 
00302 0 01 00304 RRU *P12 
00303 0 01 00276 BRU *-5 
00304 2 36 00454 STB I ~1 A r, E PI 2 ", 2 
00305 0 4100273 RRX ROTATE~!2 
00306 0 02 20001 ROV 
00307 0 51 00271 RRR RO TA TE 
00310 0 71 00402 VERIFY LOX OM20 
00311 0 40 12006 SKS 12(1106 eARn RFAnFR RFAnv 
00312 0 01 00311 RRU -/("-1 

00313 " 02 02606 RCDW 1,4 
00314 (1 75 00410 LnB ONES 
00315 0 32 00427 WH1 TEMP 
00316 0 76 00427 LOA TE~-1P 
00317 2 70 00454 SK~1 H1AGE'~2 0,2 COMPARF ~JORn 

00320 0 01 00334 BRU ERROR 
00321 0 41 00315 RRX *-4 
00322 0 43 00271 BRr~ ROTATF 
00323 0 61 00426 MIN nONE 
00324 0 53 00426 SKN nONE TEST FOR DONE 
00325 0 01 00327 RRU *?t2 
003·26 0 01 00310 RRU VERIFY READ NEXT CARD 
00327 0 02 02641 TYPW 1,4 DONE ~1 ESSAnE 
00330 0 71 00377 LOX OM6 
00331 2 12 00417 MIW ~1SG 1&6, 2 
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00332 0 41 00331 RRX ~~-1 
00333 0 01 00267 RRU C'O~~ 5 
00334 2 75 00454 ERROR ll)R , ',t1 A r, E p~ 2 0 , 2 PRINT FRROR ~<;r. 
0~335 0 02 02641 TYPW 1,4 
00336 0 71 00376 lOX !1~15 
00337 2 12 00424 

I 

r'11 \'J ~1S (i 2 p, 5,·2 
00340 0 41 00337 

I 

RRX 1':-1 
00341 0 01 00267 RRU COf..15 
-;,G, 

)'~ CARD PUNCH SERVICE ROUTI NE. 
-k ENTER BY BRU 342 
,', EXI T BY RRU 200 
,', SET I ~1AG E IN A REr,ISTER BEFORE STI\RTINr 
* SET BPI TO STOP TEST 
* 
00342 0 71 00402 SERV LOX n~~20 
00343 2 35 00454 STA I MArEPt20, 2 
00344 " 41 00343 

, 

RRX *:-1 
00345 0 71 00400 ' SERVI LOX O~'112 
00346 0 37 00425 STX CARl) 
00347 0 40 12046 SKS 12046 RIT 13- PUNCH P"J= R"Y 
00350 0 01 A0347 BRU *-1 
00351 0 40 14046 SKS 1~046 RIT 12-PfJNCH nny 
00352 0 01 00351 RRlJ ')'('!'" 1 
00353 0 71 00402 SERV2 lOX O~120 
00354 0 02 00646 FO~1 646 SFLECT PIJNrH 
00355 2 12 00454 MIW IMAGF&20,2 
00356 0 41 00355 RRX *-1 
00357 0 02 14000 TOPW 
00360 0 40 21000 BRTW 
00361 0 01 00360 RRU ')'c-l 
00362 0 40 12046 SKS 12a46 RIT 13-PUNCH RtJF Rny 
00363 0 01 00362 RRU "(;'1 

00364 0 61 00425 MIN cARn 
00365 0 53 00425 SKN eARn 
00366 0 01 00370 BRU ~'c~'2 
00367 0 01 00353 BRlJ SERV2 
00370 " 40 20400 , RPT 1 
00371 0 01 00373 BRU *P~2 
00372 0 01 00345 BRU S£RV1 
00373 0 00 00000 'HL T 
00374 0 01 00342 BRU SF'RV 
* 00375 77777774 D~14 DEC .-~ 
00376 77777773 OM5 DEC -s 
00377 77777772 DM6 nEC -6 
00400 77777764 DM12 DEC - t2 
00401 77777760 DM16 DEC -~6 
00402 7777775,4 DM20 flEC -20 
00403 77777700 D~164 DEC -64 
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00404 01(100000 lR 5 nEC lR 5 
00405 01010101 CAnn nCT 01~IAI01 
00406 04040404 CAn04 OCT 04~4040L~ 
00407 00010203 CSTAR OCT OOC1102~3 
00410 77777777 ONFS OCT 77777777 
00411 52525252 ~"s rl nCT 52525252 
00412 65255131 Rei 4,VFR'~Y rn~'1 P L FTF 
00416 52525252 OCT 52525252 
00417 52525252 t1Sn2 OCT 52525252 
00420 65255131 PCI 3,VERIFY FRROR 
00423 52525252 OCT 52525252 
00424 (1 00 00000 X2 PZF 
00425 0 00 0eOO~ r.ARf) PZE 
00426 0 00 00000 nONF PZE 
00427 0 00 00000 TE~1 P PZE 
00430 0 00 000(1(1 H1Ar.F PZF 

0(1267 FND ' CO~'15 

DONE PASS 2 
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IDENTIFICA TION: 

AUTHOR: 

ACCEPTED: 

COMPUTER 
CONFIGURA TION: 

PURPOSE: 

PROGRAMMED 
OPERATORS: 

STORAGE: 

TIMING: 

USE: 

SDS 900 SERIES PROGRAM LIBRARY 

PROGRAM DESCRIPTION 
Catalog No. 044001 

15 KC lv.1agnetic Tape Test\Using Interrupt with Interlace 
Option 

Ri cha rd S. Re sni ck, SDS 

3 Deceluber 1962 

Any SDS 910 or SDS 920 with one 9140 or 9145 Magnetic 
Tape Unit. 

This prograIn aids in te sting the input/ output capabilitie s 
of the 9140 or 9145 Magnetic Tape Unit using Interrupt 
and/ or Interlace. 

None 

Location 00033, locations 00200 thru 00377, and locations 
01000 thru 02000 for data storage. 

Not applicable. 

The InteriIn Utility Package (II, III or IV), Catalog 
N.n1l:ers 090001 or 000011, Inust be in IneInory and is used 
to load this program. To load this prograIn, the prograIn 
is placed in the reader and the "F" key on the typewriter 
is depressed. Loading is then autoInatic. 

This prograIn tests the ability of the cOInputer to output 
blocks of inforInation to one tape unit by norInal output 
Inethods using interrupt or by interlacing the inforInation 
to the rnagnetic tape unit. The prograIn also te sts the 
ability of the cOInputer to read inforInation froIn the 
Inagnetic tape unit under the above-Inentioned circuInstances. 
The prograIn essentially reads or writes the saIne word N 
tiInes per block. The block length and word are initial 
paraInete r s and do not change unle s s reloaded. 

The Breakpoints have the following Ineaning: 

Breakpoint 1 set = Repeat Test 
Breakpoint 2 reset = Return Control to the Typewriter 
Breakpoint 2 set = No Halt on Errors 
Breakpoint 2 reset = Halt on errors 
Breakpoint 3 set = Read (Input froIn Magnetic Tape) 
Breakpoint 3 reset = Write (Output to Magnetic Tape) 
Breakpoint 4 set = Interlace 
Breakpoint 4 reset = No Interlace 
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Catalog No. 044001 

The program operates under control of the Interim Utility 
Package. Several operations are performed by special 
subroutines. To perforlTI an operation, the operator must 
address the desired operations subroutine from the keyboard 
by typing the operation's starting address, a star (*) and 
then a comma. The following is a list of the operation and 
their starting address: 

LOAD A AND B == 'AAAAAAAA. BBBBBBBB. 

SET-UP 

CONTROL 

REWIND 

ERASE 

BACK-UP 

This loads the A register with the desired 
block length and the B registe r with the 
de sired data word. 

= 350~c, (A = NUlTIber of words per block) 
(B = word) 

The progralTI sets up the block length and 
word. It also initializes the other sub­
routines. The Pot constant is set up by 
this program. 

= 200~c, 

This program performs the actual com­
lTIunication, one block per entry, in 
cOlTIpliance with the Breakpoint settings. 

= 320):c, 

This program rewinds the tape to the 
beginning. 

= 340~c I 

This program erases 13 3/4 feet of tape. 

= 330~c, 
This program backs up one block per 
entry. Continuous back-up can be 
obtained by setting Breakpoint 1. 

There are only two error halts: 

Location 240 = Buffer Error 

Location 272 = Data Error (A = Bits that failed) 
(B = Location of error) 
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Example of Usage 

'40. 12345671. 350 * , (Set BP 1, 4) 320 * , 
340 * , 200 * , (reset BP 1 after a few seconds) 
(set BP 1, 3, 4) 330 * , (reset BP 1) 200 * , -
Set count to 32

10 
and word to 12345671. 

Rewind tape to be ginning. 

Erase 13 feet. 

Store 12345671, 32 words per block into m.agnetic tape 
Interlace. 

Back tape up. 

Read magnetic tape unit and test results. 

Not applicables 
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SCIeNTtprlC DATA SYSTeMS 

SCIENTIFIC DATA SYSTEMS 

SOS 900 SERIES PROGRAM LISTING 

PROBLEM: 15 KC MAGNETIC TAPE TEST USING 

INTERRUPT WITH INTERLACE OPTION 
Catalog No. 044001 

PAGE of 4 
PROGRAMMER a R I CHARD S.. RESN I CK oA TE 12/3/62 

LOCATION INSTRUCT10N REMARKS 

~~~3* BRM ¢¢315. 
SKS ~1~¢. READ OR WRITE? 
BRU ~~2~: READ - BRANCH TO READ 
LOB WRITE 
STB =2i2. 

SET UP - WRITE PROGRAM 
LOB ~~ 1: STB 
LDA ~37~' 21¢* STA ~3~ · SET UP WORD FOR IMAGE 
LDA 

=~4f: 
SET UP WRITE - EOM 

LOB SET UP IWl FOR WRITE 
STB ~~¢.: SKS INTERLACE? 
BRU 256. YES - BRANCH TO INT 
EOR ~233. REMOVE INTERLACE BIT FROM EOM 
STA ¢231. STORE EOM WORD 

220* LDX ~37~' LDA 9537 • PREPARE IMAGE 
STA ~3~2. BRX ~2 2. 
LOX 1¢~1$: SKS ~23¢. BRU WAIT FOR MAG TAPE READY 
BRU ¢225. 

23¢* EOM 2¢¢¢2. ENABLE INTERRUFPT 

HLT 4~0~. EOM 2~ . DISABLE INTER80WT 
SKS ~1¢. SKS 2 2 ¢. TEST BUFFER ERROR 
BRU ¢2~1. 

"---

SOS-E-177 
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SCleNTIP'IC DATA SYSTeMS 

SCIENTIFIC DATA SYSTEMS 

SOS 900 SERIES PROGRAM LISTING 

PROBLEM: 15 KC MAGNETIC TAPE TEST USING 
Catalog No. 044001 

INTERRUPT WITH INTERLACE OPTION 

PROGRAMMER I R I CHARD S. RESN 1 CK 

PAGE 2 of 4 ----
DA TE 1 2/3 /62. 

LOCATION INSTRUCTION REMARKS 

24¢* HLT 6¢¢¢¢. BUFFER ERROR HALT 

SKS ~4¢¢. REPEAT TEST ? 
BRU =2~. YES -
BRR =2 ¢. NO - RETURN CONTROL TO ILP4 
LOB ¢325. 
STB ~232 SET UP READ PROGRAM 
LOB ¢3~1' 25¢* STB ¢¢2 . SET UP CHECK PROGRAM 
CLR ~¢~: STA SET UP ZERS FOR IMAGE 
LOA =3l6• SET UP READ - EOM 
LOB =346 . SET UP IWl FOR·READ 
BRU ¢213. 
LOB =31~. SET UP INTERLACE COMMAND 
STB =23 . 26¢* BRU =21l' LOA =27 . INITIATE COUNTER 
STA =373. LOX =375. LOB ~373. ADDRESS IN B 
LOA ~71. WORD IN A 
EOR 372. 
S~'\A ¢3~. TEST WORD 

27¢* SKS ~2 ¢. BRU 91273. A = ERROR BITS 
2 HLT ¢J!i¢¢' DATA ERROR B = LOCATION 

M·IN ¢ 3l~' BRX =2 . BRU m242
• HLT 1¢¢¢. WA I T FOR I Wl INrERRUPT 

BRX ¢¢276. 

SDS-E-177 
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SCIENTIFIC DATA SYSTEMS 

SOS 900 SERIES PROGRAM LISTING 

PROBLEM: 15 KC MAGNETIC TAPE TEST-OS.l.NG 

INTERRUPT WITH INTERLACE OPTION 

PROGRAMMER, 8 I CHARD S. RESN I CK 

Catalog No. 044001 

PAGE 3 of 4 
DA TE 1 2/3 /62 

LOCATION 

3¢0'* 

. 
310'* 

32¢*. 

330'*. 

INSTRUCTION 

HLT 
BRU 
HLT 
BRX 
EOM 
HLT 
BRU 

MIW 
BRU 

WIM 
BRU 

BRU 
POT 

EOM 
SKS 
BRR 
BRU 
BRU 
BRU 
BRU 

EOM 
SKS 
BRU 
SKS 
BRU 
BRR 
NOP 

¢¢¢¢0. 
¢0'234. 
¢~0¢. ¢ 3¢2. 
1 9'¢¢. 

~rA~~: 
40'37 2 • 
4¢3¢7. 
4¢372. 
4¢312. 
Lt¢315. 
¢¢370 . 

140191. 
l¢L~l¢. 
¢¢320'. 
¢¢322. 
~276. 
~~~~: 
¢763¢. 
210'0¢. 
¢¢332. 
2¢4~¢. 
~331. 
/¢SS~: 

REMARKS 

WAIT FOR IWl INTERBUPT 

WAIT FOR IWl INTERBUWT 

FORCE LAST CHAR THRU BUFFER 
WA I T FOR I W2 Il~TEBRUJAT 

OUTPUT 

INPUT 

IW2 UNCOCK AND RETURN 

REWIND TAPE UNIT COMMAND 

TEST FOR LEADER 

REVERSE COMMAND 
TEST FOR END OF BLOCK 

REPEAT 
YES - CONTINUE 

SOS-E-177 
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PROBLEM: 

SCIENTIFIC DATA SYSTEMS 

SOS 900 SERIES PROGRAM LISTING 

15KC MAGNETIC TAPE TEST USING 

INTERRUPT WITH INTERLACE OPTION 
Catalog No. 044001 

PAGE 4 of 4 
-~-

PROGRAMMERI R I CHARD S. RESN I CK DATE 12/3/62 

LOCATION INSTRUCTION REMARKS 

34¢*. 
¢¢2t~¢ . LOX 

EOM ¢367¢. ERASE COMMA~D 
MIW ¢95377. ERASE 13 3/ FEET 
BRX ¢03/3. 

'BRR ~310. 
BRM ~312. 
Br~M 0307. 

350~. 
STB ~371 . 
ADD 0272 • 
STA ~1~1372 . FROM INDEX LO + N WORD 
SUB 0yJ272. 
ABC 2¢0¢5. 
f\CY ~1z12. ADD 276. 

36¢* STA ¢¢376. FORM POT WORD 
RCY 2~16. 
EOR ¢ 370. 
SUB ~j37¢. 
STA FORM - N 
BF~R ~3~~: 
EOM 3~10. 
EOM L~ 365¢ . 

370* 777 77777-
1* 

...... ~ ..... -----g 

SDS-E-177 
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IDENTIFICA TION: 

AUTHOR: 

ACCEPTED: 

COMPUTER 
CONFIGURATION: 

PURPOSE: 

STORAGE: 

TIMING: 

USE: 

5PS 900 SERIES PROGRAM LIBRAR Y 

PROGRAM. DESCRIPTION 

Catalog No. 044004 

M.ulti-Magnetic Tape System Exerciser 

A. W. England, SDS 

24 June 1964 

All 920, 925, and 930 systems, or any 910 systems with a 
typewriter, which have one to sixteen tape units attached to 
the Wand/or Y buffers. No interlace is required and the 
tapes may be of any density and speed within the limitations 
of the buffer to which they are attached. 

This program is designed to exercise from one to sixteen 
tape units by first writing random numbers in random 
length records on all. tapes under test and then reading 
these records back and comparing them with the numbers 
written. An attempt is made to tabulate and output all 
useful information concerning the errors made, if any, 
the mode of operation of each unit, and the number of 
passes over the tape. 

The program q:~cupies the first 1155 words of memory. 
The remaining memory may be used for test record 
storage. 

The program requires approximately 20 minutes to write 
or read a full reel (2400 feet) of tape. 

1.0 LOADING 

Place tape in reader and FILL. When loading is complete 
the light on the typew rite r will light if no loading e r ro r 
occurred. 

2.0 KEYBOARD CONTROL 

"'Then the keyboard light is on, the operator has control 
'over the program. By actuating various keys he may 
set the test paramete rs, inspect results or start the 
exe rcis e r te st :running. 

2.1 REGAINING KEYBOARD CONTROL 

Control may be returned to the keyboard mode at any 
time by moving the RUN -IDLE-STEP switch to IDLE, 
pressing the STAR T button, and moving the switch 
first to STEP then to RUN. 
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3.0 CONTROL FUNCTIONS 

The following list contains the call letters for the various 
functions which the program will perform. These may 
be typed an ytime the typewrite r light is lit. 

3.1 SELECT UNITS, "U" 

The units to be exercised are selected by first typing the 
letter "U" followed by the several unit numbers separated 
by commas and finally a car riage return. Afte r the las t 
unit numbe r followed by a comma is ente red a ca r riage 
return must be given to terminate the unit select opera­
tion. Units on the W buffer are numbered 0-7 and on the 
Y buffe rIO - 178 . 

3.2 SET STARTING RANDOM NUMBER, "N" 

The initial random humber is set by first typing the 
octal number desired (up to 8 digits) and then the letter 
N. The number being typed can be set to zero by typing 
a car riage return. 

3.3 SET MAXIMUM FILE LENGTH, "M" 

The maximum number of records in the test file is set 
by typing the desired nutnber of records in octal followed 
by the letter M. If the entire 2400 foot reel is to be 
written a maximum count of 10000

8 
or greater should be 

sufficient. 

3.4 SET MAXIMUM RECORD LENGTH, "L" 

.The maximum number of words in a record is set by 
typing the limit in 0 ctal followed by the I ette r L. If the 
specified maximum is less than or equal to 8 or greater 
than the maximum memory available then the maximum 
length is set equal to the memory available. 

3.5 MODE SELECT 

The recording mode, either BCD or Binary is selected by 
typing the appropriate letter. 

3.5.1 Select Binary Mode, "B" 

Typing the letter B will cause the appropriate EOM 
instructions to be converted to the binary mode of opera­
tion. 
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3.5.2 Select BCD Mode, "D" 
I . 

Typing the letteir D will cause the EOM instructions to be 
set for BCD operation. 

3.6 SELECT OUTPUT MEDIA 

The output of the various messages and counters during 
the operation of the program can be on either the on-line 
typewriter or on paper tape for off-line listing. This 
is controlled by typing the appropriate letter before starting. 

3.6. 1 Select Typewriter Output, "T" 

The typewriter is selected by typing the letter T. 

3: 6.2 Select Punch Ol.ltput, "P" 

The punch is selected by typing the letter P. 

3.7 INITIATE TAPE OPERATION 

After the appropriate parallleters have been set the tape 
exercise operadon may be initiated. There are three 
wa ys in which tJ:lis n"la y be done. If nothing has been 
recorded then the exercise lllUSt be begun with a STAR T 
WRITE. However, once a file of information is written 
on tape and the program is stopped the other two starts 
can be used. 

3.7.1 Start Write, "S" 

To begin the exercise operation, type the letter S. The 
program will rewind all units and start to write a ran­
dom number test file on the selected units. 

3.7.2 Continue Opera~ion, "C" 

Once the exercise ope ration has been stopped with 
Breakpoint 1 (see section 4. 1) it can be resumed from 
the point at whi~h it was stopped by typing the lette r C. 

3. 7. 3 Restart Read, "'R" 

If during a read pas s the program is stopped and the 
operator would like to reread the file from the begin­
ning he can type the letter R to restart the read pass. 

3.8 OUTPUT OPERATIONAL STATUS, "0" 

The operator can inspect the status of the operation at 
anytime by stopping the program with Breakpoint 1 
(see section 4. 1) and typing the letter O. The program 
will then type out the status of the exercise operation 
as follows: 
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3. 8. 1 T yp e 0 f Pas s 

It types READ or WRITE depending on the type of pas s in 
progress. 

3.8. 2 Mode of Operation 

It then types the mode of operation, either BINAR Y or BCD. 

3.8.3 Unit 

The UNIT NO. of the tape unit currently being addressed 
is typed. 

3.8.4 .Program Counters 

After this information the program will type a table of 
17 counters each identified by a three or four character 
symbol. These symbols and their definitions follow: 

MRC 

MRL 

WRC 

RRC 

WPC 

RPC 

WEC 

RWEC 

PREC 

CPEC 

Maximum Record Count. This is the octal number 
entered with the M key at the start of the exercise 
operation. 

Maximum record length curren.ly being used. 

Write Record Count. If in a write pass this 
indicates the number of records written. In 
a read pass it indicates the total number written 
in the previous write pas s. 

Read Record Count. This indicates the number 
of records read during a read pas s. 

Write Pass Count. The number of write passes 
completed. 

Read Pass Count. The number of read passes 
completed. 

Write Error Count. The number of write errors 
that have occur red. 

Rewrite Error Count. This number of rewrite 
errors. 

Permanent Read Error Count. The records that 
were read bad 10 times. 

Character Parity Error Count. The number of 
character parity errors that have occurred since 
the start of the exercise. 
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WCEC 

CHI 
CH2 
CH3 
CH4 
CH5 
CH6 

Catalog No. 044004 

Longitudinal Parity Error Count. The number of 
longit:udinal parity errors that have occurred. 
For each read try only one character or longitu­
dinalparity can be sounted and character parity 
has priority. 

Word Count Error Counts. The number of word 
count errors that have occurred. A word count 
error occurs if the record read is longer or 
shorter than the record expected. 

Errors in Channels 1-6. Channell is the most 
signifiicantbit; channel 6 the least. These 
counters are also output whenever a read error 
occur:s if Breakpoint 2 is RESET. After a read 
error output they are cleared. 

4. 0 BREAKPOINT SWITCHES 

The four Brea1,icpoint switches are used to change the 
status of the program. while it is running. These functions 
are as follows: 

4. 1 BREAKPOINT 1 

RESET: Normal 

SET: Stop operation. After almost every tape opera­
tion there is a STOP point. If Breakpoint 1 is 
set the program will mark its place and return 
to the keyboard control mode. Operation can 
be continued by typing the letter C. 

4. 2 BREAKPOINT 2 

RESE T : Output c ounte r s and me s sage s whene ve r the 
normal output situation occurs. 

SET: Skip the output of messages and counters. This 
will inhibit all output except the OUT OF SYNC 
message and the FILE PROTECT ON message. 

4. 3 BREAKPOINT 3 

RESET: 

SET: 

At the end of a read pas s go on to anothe r write 
with new random numbers. 

At the end of a read pas s go back and re read the 
same file again. 

4. 4 BREAKPOINT 4 

RESET: 

SET: 

Run without halts. 

Halt on a write error or at the end of a read pass. 
Clearing these halts will allow the program to 
continue. 
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MESSAGES 

The prograrn will type .or punch status message:·; <It \j(trious 
times in the operation of the exercise. These arl~ 
described below: 

5.1 END OF PASS 

At the end of a write or read pass the output will be 
either WRITE or READ, PASS DONE. This is followed 
by a carriage return and the following two lines: 

'''' HIT 1!.: 0 H E A iJ S .to' H I '1' L 1:; i\ j \ f\l,~ 'Ii hIT E 0 0 A I; hE A D ~~ 
aaaaaaaa bbbbbtbb ccccccc~ dddddddd eeeeeeee 

where the a's represent the number of write passes in 
octal, the b I s the numbe r of read pas se s, the c's the 
number of write errors which have occurred, the d's 
the number rewrite errors, and the c's the number of 
records which were read erroneously 10 times. 

5.2 REWRITE ERROR 

If a write error is detected the program erases backward 
over the record and attempts to rewrite it. If this 
second attempt is also in error the program outputs the 
following counter titles: 

WRITE PASS RECORD NO. WRITE ERRS REWRITE ERRS 

This is followed on the same line by the mode of operation 
(Binary or BCD) and the unit nUlTIber. On the 
next line below the appropriate title it outp·uts the write 
pass count, the write record number count, the write 
error count and the rewrite error count. All counts are 
in octaL 

5. 3 READ ERROR 

If a read error occurs,the prograrn rereads the record 
nine n10re times and then outputs the read pass, record 
nUITlber, mode, and unit nUlTIber. This is followed 
by a carliage return, the ITlessage, READ ERROR 
another carriage return 2nd then nine, eight-octal-digit 
counters which represent the following quantities (from 
left to right):character parity error count, longitudinal 
parity error count, word count error count, errors in 
channell, channel 2, etc., to channel 6. On the next 
line the program outputs a good or bad rnessage for each 
of the 10 reads. This consists of the letter G if the read 
was correct or B if the read was incorrect. 
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For exan1ple: 

BGGGBGGGGG 

Indicates that the first and fifth reads were bad and all 
othe r s we re good. 

5.4 READ PASS OUT OF SYNC 

The fir st wo rd of every re cord is the numbe r of re cords 
preceding it on the tape. When each record is read, the 
program compares this first word with the read record 
count. If they disagree the program backspace sand 
rereads the record a second time, if they still disagree 
then the differen-ce between them is computed and the 
program spaces over as many records a.s necessary to 
position itself in front of the correct record. If the first 
word of this record doe s not agree with the read record 
count after two attempts the program ends the read pass 
and outputs the following. As in a rea.d error it outputs 
the read pass count, read record number, mode, density 
and unit nurnber. This is followed by this message: 

READ PAGS AUOHT, OUT OF SYNC. 
aaaaaaaa ul>1Jbbubo 

whe re the a's rep re sen t the fir st wo rd of the fi r st 
record read that did not agree with the read record 
count. and the b's represent the first word of the record 

read after spacing to what should have been the correct 
record. The prograrn then goes to the end of read pass 
section where the end of pass output will be produced and 
from there on to another write or reread pass. 

If a' tape mark or the load point was encountered when 
spacing. the program te rminate s the read pa s sand 
outputs TAPE MARK before the other outputs. If it was 
the load point which was encountered it also outputs 
LOAD POINT. In either case the two words a and b will 
be the same since only one record was read. 

5. 5 FILE PROTECT ON 

1.0 

Before the program attempts to write on a tape it tests 
the file protect for that unit. If the file protect should­
be on. the program outputs: FIL E"".)ROTECT ON (Mode) 
UNIT NO. 11. and returns to the h.eyboard mode. 

WRITING 

At the start of the write pass all units are rewound. The 
program then sets the tape control table for the lowe st 
numbered unit and waits for it to be ready. As soon as 
this unit is ready a check is made to see if the tape is at 
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METHOD: (cont. ) the loadpoint. If it is not,another rewind is ,l!,iven and the 
prog ram wai ts until it is ready and at the load paint. A 
three inch sectiQn of tape is erased before the first randorn 
number record is written. After writing this record,},) 
the fi r s t unit the con tr 01 table is se t to the next highe r 
nun1bered unit and the record is written again. This 
continues until a record has been written on all units 
unde r te st. The program then generate s a new re cord of 
random numbers and starts writing this on all units. 

1. 1 WRITE ERROR 

If a write error occurs the progranl erases backward 
to the front of this record and attenlpts to rewrite it. If 
this second attempt is also in error then the program 
outputs the rewrite error message. It then erases 
backward over the record again, erases it forward and 
attempts to write the record again on a new section of 
tape. An error here is considered a new write errQr 
and the process continues until a correct write is made. 

1. 2 END OF PASS 

The write pass is concluded if one of two conditions 
occurs: Either the write record count reaches the maximun1 
record count or an end of reel is encountered on any tape 
under test. When one of these occurs the progranl writes 
an end of file on all units and rewinds them. It then 
outputs the end of pass message and proceeds to the read 
pass. 

2.0 READING 

A read pass is similar to a write except that the program 
reads each record into memory and con"lpare s it with 
the random numbers which it regenerates for each read, 
The first record must be read starting from the load 
point. This insures that the tape is always positioned 
properly for the start of the pass. 

2. 1 READ ERRORS 

When a read error occurs the prograrn will always reread 
the record nine more time s for a total of ten attenlpts 
regardle ss of whether or not a subsequent read was 
correct. It then outputs the results of these reads. 
Several conditions can cause a read error. 

2.1.1 Character Parity Errors 

The prograrn counts a character parity error as any 
buffer error which occurs before the gap is reached. 
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2.1.2 Longitudinal Parity Error 

If no character parity errors have occurred before the gap 
is reached and the bu.ffer error is on after the tape stops, 
the prograITl counts a longitudinal parity er ror. 

2. 1. 3 Word Count Error 

A word count error is defined as a re<:::ord which was not of 
the length expecteci. The prograITl tests for this in three 
ways. If ITlore words than expected were read the read 
routine falls out of the loop too soon. The prograITl also 
checks to see if the read luop should detect the end of 
record before expected. The third test is based on the 
fact that the prograITl always writes records that consist of 
a rnultiple of four characters. Therefore, if the buffer 
contains anything other than zero at the end of the read 
an error has occurred; 

2.2 READ SYNCHRONIZATION 

When each record is read the first word is cOITlpared 
against the prograITl record count. If they disagree it 
ITleans that the program and tape are no longer synchronized. 
To guard against a read error causing the disagreement, 
the prograITl backspaces and reads the record again. If 
they still disagree then the prograITl cOITlputes the nUITlber 
of records to be spaced over in order to reach the desired 
record and ITloves to that point. It reads the new record 
and aga~n checks the first word. If this word disagrees 
with the record count and a second read attempt does not 
correct the disagreement then the program aborts the read 
pass and outputs the appropriate rrlessage. If a tape l'nark 
or the load point is encountered while spacing to the correct 
pos i tion the pas s is aborted \vithout further read attempts. 

2.3 END OF FILE 

If the program should detect the buffer ready after the first 
word is read then a check for end of file is lTIade. If the 
ready condition was caused by the reading of a tape mark 
then the read pass is cOITlplcte and appropriate n1essages 
are output. If there is no tape lTIark character then the 
prog rarrl as s urrH~S that the tape m ark was read erroneous 1 y 
and te rITlinates the read pas s cln ywa y and outputs an END 
OF FILE READ ERROR HlcssagL' 
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METHOD: (Cont) 

Catalog No. 044004 

3.0 BCD MODE 

In the BCD mode random numbers are generated and 
written the same as in binary. However, on the read pas s 
all non compares between the generated number and the 
number from tape are checked to see if they are caused 
by the 12 to 00 conversion. This occurs, because both 
the character 00 and the character 12 will be written 
on tape as a 12 but this character will always be read 
into memory as a 00. 



C~NT~L'L = 
ceNTi(ttL = 
CeNT~"L = 

SAMP.= 
SAM.,= 
oAM~= 

C~NTjH~L = 
SA"'P= 
SAMP= 

cttNTr<eL = 
SAIWtP= 

Ct;NTI'Itt;L = 
SAMP= 
SAMP= 

C~NTr(~L = 
C~NTl'teL 

UPDATE 1-122:3 
DELETE 2 
REPLAC~ 7~. 13~. 227 
BRU eLR 
LOB .EIGHT 
SI(G EIGHT 
REPLACE 617. 729-31/6 
PAGE 
LDA· T1 
REPLACE 990 
MiW EFREM+6.2. 
INSf~T 10~~/2. 10~~ 

r:tSH 6 
MIW T2 
ENDUPOATE 
FINISH 

., ....... 

EXIT 
010 
I~ SPECIFIED ~AX > ~ 

GET (SUFFER) AT E~~. 

1j 
PJ 

ro 
........ 

o 
~ 

U1 
...... 

~ 
H 
Ul 
I-j 
H 

Z 
C1 

() 
PJ 
M­
PJ ....... 
o 

O'Q 

Z 
o 

o 
~ 
~ 

Igi 
I~I 



1:1 
1 * 910/920/92S/C1~O MULTl-~AGNETIC TMFE $Y~TE~ EXE~CI~E~ I~ 2 * 
3 * W ~~ Y dUFFE~. N~ INTERLA~E REaUI~ED 

'" * I~ S * 
6 * 
7 * 

0020::1 C 76 :i()2~2 ~ /¥Icao LOA G&McOl 
00201 C JS ~oOOI ~ STA 1 
00202 C ~6 30003 10- CLR CLR 
00203 C 3S 002~S 11 STA AcedM 
002041 C 02 2000411 12 MeOl OIR 
Oo?uS C 02 :)OluC 13 nISY 
00206 C U2 020u1 1'1 RI<~~ 1 • 1 
00207 C J2 :)0012 IS wIM T1 
Ou210 C 75 ~iJO 1'2 16 LDF; T1 
00211, C 66 20011 11 Rey 9 I t"! OOt!12 c 75 021;;2 Ii LDfi! Cl ...... ' 

00213 , C 7: ~~171 19 LO~ C1a -lS 
(J021~ 2 70 00237 20 ~KM CTE.2 
00215 C ~l 0021~ 21 BRX *-1 
ou216 C 02 00000 22 DISw 
00217 2 01 410237 2:3 SRU* CTE.2 

2111 * 
Ou2~8 l' 22 ::I13J7 2~ B eoo C~NTR~L CHA~ACTEk TA~Lt 
00,2 <! 1 C 23 '::1024:\6 26 C COO 
uo_c:.::~ c 2~ :'113",5 2' D 000 
002~3 C 4f3 ~13~3 29 L Loa 
Ou2~~ C .41~ 01302 ?9 M MOO' 
00225 C ~s 01277 30 I\i NOO 
0024:6 C ~6 01170 31 0 l!tOO 
00227 C: ",7 n12e~ 32 p POw ()1 
OU~30 (; ~1_:J13c:7 ~3 R ~JO Il> 

O(J~31 C: r:2 ~O"'76 3~ S son M-
Il> 
t-

OuC232 C 63 ::I12~1 3; T Too 0 

U0233 C e~ OQ2&~ 3(:0 U UOO Z 
UO I::-=' 41 C 52 :10202 31 CR CL.I'< 0 
Ou;t3S C 12 ~02(j~ 3. tiP M;::;Ql 
002;;6 C l2 :102u~ 31j TA? IW1L;Ol 0 

~ 
~i 
01 
0 
~ 



'"0. 
ceNTR~L TABLE END 00237 C 00 002~O ~O CTE PIE DIGIT 

~ 
AlII . * 

CD 

~2 * 
w! 

002~O C 67 20006 ~3 D·I GI T LCY 6 A C·C U M J LA TED I G I T ~ 
002 ... 1 C 75 ~02~S "1" LDB ACCuM \]11 

002~2 C 67 20003 ~S LCY 3 
...... 

002~3 C 36 002"iS 41 6 STB ACCuM 
0024141 C 01 ~O20"1 ~.,. BRU ~COl 

~i . * 
002"15 a 00 OQOUO "19- ACCUM PZE 

~! 



'1:J 
SO PAGE 

~ 
61 * 

002~6 C 02 ~QOiJO 52 COO DISW 
002417 C 51 002S0 S3 eRR ST"p· 

5~ * 
002S0 C 00 00000 S6 ST~P PIE 
00251 C 410 204100 66 BPT 1 
00252 C 01 0020~ 6' Gf'MCOl e~u MeOl 
Q02~3 c 51 :)a2~O 58 B~R STO~ 

59· * 
60 * 

002S~ C 76 0030~ 61 uao LDA' UNTd RESET UNIT N~. TABLE LIMIT 
a02SS c ~s ::10307 62 STA UNTL 
O~256 C 02 ::J20ul 63 RK9w 1 • 1 
002S7 C ~6 OuOOl 6.t1 JOl CLA 
('10260 C 35 002"1& 65 &TA ACCUM 
00261. C lS 0~210 66 U02 LOB C77 

~ 
00262 C 32 00012 67 WI~ T1 READ CHAR H 

00263 C 76 ::J0012 6i LDA Tl 
en 
1-3 

OO~641 C 70 02207 69 SKtt C:;2 CHARACTEr-< = C/R H 

Z 
00205 C vl ::10271 70 BRU U03 Net 0 
00~b6 C 1-6 ::J030S 71 LD~ UNTo YES 
00267 C 3S 00306 72 STA UNTI SEi UNIT NO. TABLE INDE~ 
00270 C 01 00202 73 BRU CL.R ('<IT 

7~ * 
00.271 C 70 -::J22u41 75 U03 SI(PI. C29 =~7:; C~MMA 

00,212 C 01 :)0300 76 eRU UO~ N~ 

00273 C 76 002.q5 71 LDA ACCu M YES 
0027~ C 1~ 022U$ 78 ETR C30 107 
00275 C; 35 410307 11 BTA* UNTL SAVE uNIT NO. 
00276 C 61 :10307 60 MIN UNTL ADVAf\lCE LIMIT 
00277 C 0: :102=7 61 BRU UOl () 

8< * Il' 

. 0030~ C 66 :lOOU6 83 uo~ RS~ 6 PACK CHARACTER 
<:"t-
Il' ....... 

00301 C 76 002~S 841 LOA ACCuM 0 

00302 C ~7 ~OOO6 as LSJoI 6 
I~ 00303 C or :)0200 86 6RU U01+1 

8; * 
sa * I~ 

~ 
0 
0 
~ 



'"d 

0030~ C 00 OOOuO e; UN P2E U NIT I~ U M e E R 

~ 0030& C 00 00310 90· UNTS PIe: UNT UNIT ~O. TA8LE SEGINNING 
00306 C 00 00310 91 UNTI PIE UNT UNIT N~~ TA8LE INDEX 
00307 C 00 00310 92 UNTL PZE UNT UNIT Ne. TABLE LIMIT 

93 * 
00310 ooo~o 941 W.NT BSS 3Z UNIT Ne. TA6LE 

9$ * 
96 * 

003S0 C 00 00000 97 . SUOO PIE STEP WNIT N~. sueR. 
00351 C 76 00307 98· LDA Ui~TL 
00302 C 13 00306 99 SKG. UNT· t eND OF TABLE 
00353 C 01 ~O~36 100 SRU SUOI YES 
O.o3~~ c 61 00300 101 MIN SuOn Nt) 

00305 C 76 "0306' 102 SU02 LOA* UNTt 
003S6 C 35 0030'1 103 STA UN 
003:;7 C 71 OQ~7S 10 ... LOX U6STL UPDAT~ ALL E~M9SAND SKS9ci ~~ICrl 

00360. ~ 76 OO~,s 105 LDA UBSTL.2 REQUI~'E a~TH A UNIT ADD~E~5 ~s 

00361 C 1'1 02201 106 ETR C26 =e77777670 WELL MS A SUFFER SELECTI~N. 
11-1 

00362 C 16 ~O30~ t01 Mfo(G lJi~ 

I~, 00363 2 3S OO~7S lei ST. Ud5TL 92 
0036~ C ~! ~Q3bO 10~ 6RX *.-"'1 
(j03~S C . 7-6 0030~ 110 LOA UN 
00366 C 1~ ~2176 111 ETR C23 0100 
00367 C as :10012 .112 STA T1. 
00370 C 7S ~2176 113 LDP.! Cc23 0100 
00371 C 70 <)O.qbO 11~ St(M RTS SEE IF ~UFFER SELECTIe~ H.S C~~NGED 
00,372 C 01 ::lO37~ 11~ 8RU *+2 YE~ .. 
00373 C 01 OQ4IIIJ.q 116 BRU $lJ99 N~ 

tlO37~ C 76 OO~60 11? LD~ T~P UPDAT~ AMY EeM 9S AND Sk~9~ ~HICH 

0037S C 141f 02202 IIi ETF" C27 =e77777677 REUUI~~ ONLY BUFFER SELECTle~ IN 
00376 C 16 00012 119 MRG T1 ttIT Po&ITI~N Ii. 
00377 C 3S :lO~6(l' 120 STA T6P 
oo.qoo C -'16.30003 121 CLR 
0041101 C 76 00012 122 LDA T1 
OO~O2 C 17 02176 123 E~R C23 0100 CHA~GE 8IT F~R MIa. 8I~ S~LECT 

00"103 C b7 00012 1241 LSH 10 
OO~O411 C 35' 000 13 12S STA T2 
0040S C 7! 01)41111:)7 . 126 LDX sMTl 
OO~u6 2 76 "04111&7 127 LOA* eMTL.i2 UPD~T~ AL~ 8IM 9& AND Mlo 9

j TO . ~ 



"'d 
OO~O7 C 1~ 02203 121 ETR C28 =rJ77S77777 ePERArE eN EITHER CHANNeL I~ OO,qlO C 16 00013 129 MRG it: 
-OO~11 2 as 4Il0-~:)7 130 STA* aMTl. ~ 
OO~12 a 01111 00"106 131 BRX *-~ I~ 00011113 _ 0 76 00012 132 LDA T1 
00"11"1 C 2S 02216 133 LDB EIGioiT 010 
OO~lS C 72 ~2176 1341 SI(A C~3 Y au F r-- c: R 
00"116 C 67 00001 1SS LS~ 1 YES 
OO~17 C 36 00012 136 STS T1 N~_. SAVE C~N&T. FOk ~ET 
004120 C 67 00006 137- LSH 6 
004121 C 36 00013 138 STa T2 SAVE ceNST. F~R S~T 
004122 C 16 aOo1llli1 139 LOA SET UPDAT~ THE BET INST~UCTI~N 
OOli23 C 11i 02200 1 41 0 ET~ C2S 77770000 
OOli2~ C 16 00-012 1~1 MRG T1 
OO~2S C 3S J04l~1 1412 STA BET 
0041126 C 71 OO"1~7 141a LOX BRTL 
OO~~7 _ 2 76 ~04l.q7 1.q~ LO~* aRTL.2 UPDATE ALL SRT INST~UCTI~NS. l' 
004130 C 1"102200 1 .. 5 ETR C2S 77770000 H en 
004131 . C 16 00013 1.q~ MRG Tc ~ 

Ou~32 2 35 "10"14i7 11017 STA* e~TL.2 Z 
oa.q33 C "11 00"127 1.e. BRX *-"1 0 
00.q3"1 C _6-1 00306 1"19 SU99 MIN UNTI ADV_ANCE UNIT N&. TASLE INDEX 
004!~& C 51 003S0 IS0 BRR SUOD EXIT 

151 * 
OO~36 C 76 :J(J3U& 15ii SUOl LOA UNT9 END &F TAdLE 
OO-~37 C 35-:J0 30 6 153 aTA UNTt R e: S T " I< E I,~ 0 E X 
00"1"10 C 01 003~S 15"1 BRU SU02 

155 ." 

1SS * 
OO~"ll C "10 20010 151 iSET BET,. BUFFEK ERR&R TEST 

lsa * 
lSi * ~UFFER ~EADY ti~LECTI~N TAdLE. THI~ TAdLE C~NTAINS -THE ADD~r~SES () 
160 * eF AL~ TH~ eRT IN5TRUCTl~~& uSED IN III 

("'to 

161 * THE Pi'(CGRAM III ...... 
0041"12 C 00 006 .. 1 162 eRT PZE 8reTl 0 

00"l"3 C 00 01067 163 PIE B~T2 It I iJO"l"l"l C 00 :J1361 16"1 PIE eRT; 
OO~ ... S C 00 0136S 166 PZE BrtTC4 
OU "1 "16 C 00 01367 166 PZE 8r<T~ I~ 

~ 
0 
0 
~ 



"'d 
00~~7 C 00 77773 167 BRTL PIE 6I<T-* III 

O'Q 

16i * (I) 

169 * W/YI" A~D MIW/Y SELECTI~N TABLE. THI~ T~~LE C~NTAINS T~E ADD~E~SES -J 

170 *. ~FAL~ THE 6lM lND ~I6 IN~TRUCTIONS 0 
H-, 

171 * USED IN T"E PR~GRA~ U1 

OO~SO C 00 306.,.5 172 eMT pze: SMTI 
....... 

00 04 &1 C 00 :JU65S 173 PZE 8MT2 
OO~~2 C 00 :J0703 17~ PZE 6,.,T3 
OOA63 C 00 :J1360 175 PLr. BP1T4 
OO~S4 C 00 3136.q 176· PIE BMTs 
ao~ss C 00 :)137.5 177 ,PIE BMT6 
0:;;;4106 C 00 01663 17i PZE BMT7 
00-'107 C 00 77771 17, aMTL PZE B,.,T-* 

1 ~.o * 
1 e 1 '* 8UFFE~SELECTA~L~ ~NLY TABLE 
182 * 

OO~6:J . C 02 l~OOO 183 RTS RTSW ~ 
:JO.q60 le~ T~P EUU RTS H en 

·lSi * t-3 
186 * UNIT AND BUFFE~ ~ELECTABL~ TA8LE 

H 

Z 
18' * 0 

:JO~61 18i UBST fQU * 
Ui.,j~O 1 C 02 :13660 189 wT \liTBW o.~ 

Qu~62 C 02 :13610 190 ~T RTEhl 0."1 
OJ4b3 L: 02 :120S0 191 wEt)F wTDw 0.1 
Gw4le 4 C 02 :J3670 192 ET ETW O.~ 

JO~6S C 02 07670 193 ETR ETRW O • .q 

00"406 C 02 33630 19~ SF SFBW O • .q 
L}tJ"1b7 C 02 :17630 195 SR SRBW O.~ 

00"110 C 02 1~010 196 REw REWW 0 
C t) ~ 7 1 C ~O 10~lO 197 TRT TRTW 0 
(,047:2 C ~o 1.11010 19~ FPT FPTW 0 () 

00473 C ~O .12010 19' "TT BTTw 0 III 
M-

Ou~74 C ~o 11010 200 ETT ETTw 0 III ...... 
CO~7S C 00 1716.,. 201 UBSTL PIE U6ST-* 0 

202 * I~ 203 * 
00476 C 46 30003 20.,q SOO CLR START 
u04:77 C 7! :J21~7 205 LDX ECTL CLEAR CttUNTERS I~ 

~ 
0 
0 
~ 



aasao 2 36 ~2127 20e STA ECTL.2 
00501 C 411 ~osoo 20' BRX *-1 
QOS02 C 2 6. ~121 01 . .201 LD~ IRN 
00S03 C 35 02102 209 STA l~N 

006041 . 0 71 00027 210 LOX ADRMSK C~MPUTE MEM~RY SIZE 
.. 00505 o 76 00.026 .. 211 LDA ~NEs 

OOS06 2 35 ~OOOO 212 501 STA 0.2 
00507 2 72 ~oooo 213 SKA 0.2 
00&10 C 01. 00513 21~ BRU 90,2 
00511 2 77 341000 21& EAX -20,418.2 
00512 C 01 00506 216 BRU Sal 

21' * 
OuS13 C 37 ~OO12 218 802 STX T1 
OOSl~ C '16 ~OO12 21t LOA Tl 
OOSlS C S~ ~OS6~ 220 sue IMAGC 
00516 C 35 00556 221 STA MMRL SAVE MEM&~Y MAX REC~RO LENGTH 
00517, 0 73 005S7 222 SKG SMRL IS MEM~RY MAX ~ SPECIFIED'MAX 
00520 C 35 00557 223 STA SMRL N~J D~~P SPECIFIED 
OOS~l C 416 20005 Z2~ ABC YES 
00&22 C 76 ~OSS7 22S LOA SMt'!L 
00S23 C 73 02216 22~ SKG EI GIofT IS SPECIFIED MAX> 8 
005241 C4f-6 0OOl~ 22' XAB NI) •. U:iE MEM3RY MAX 
00525 C 35 ~0560 228 ST. M~L SAVE ~AXIMUM REC~RD LENGTri 
00526 C 01 00573 22' BRU WOO 
00627 C 01 00573 230 6RU woo 

" 



231 PAr.:E 
~ 
\l> 

232 * (!) 

. 233 * CCM~UTE REC~RD LENGTH SU6~CUTINE • ~ 

234f * 0 
J-+, 

00530 C 00 00000 23. CRl.S PZE U1 

.00531 C Z6 ~210~ 236 LDA RRN I"-' 

00S32 C l~ 00027 231 ET~ AORMSI( 
00533 C 73 aO&bO 2:38 SKG M~L 

0053., C 01 :JOS37 23' BRlJ *+3 
OOS3S C S .. :10S60 2..qO. sue MR'L 
00&36 o 01 :J0532 2~1 BRU *-..q 
00537 C 73 02215 24f2 SKG Fttu~ 
OQS..qo C 55 02215 2~3 ADD F:'U~ 
005411 C 3S :lOSt 1 C::~~ STA RL SAVE ~EceRD LeNGTH 
OO~"12 C 55 10&( ~ 24i ADO IMAGe 
005"13 C 35 ~OSb'~ 2~' STA Rt::A SA~E ~EC6RD END ADD~ESS 

OuS4I" C ~6 30003 2~' CLR 
O(JS4fS C S4f :J0561 24f8 sua Rl. 
OOS.q6 C 35 OOS62 .2~; ST. NiU,. 
005"t7 C 71 00572 2S0 LOX ~EATL I~: 00560 ~ 76 4()S72 2~1 LD!\* RC:ATL..2 
00S51 C 1~ :J22IJ6 252 ET!;I C31 7.77"10000 
uU&S2 C.16 00563 253 MRr, REA 
OoSS3 It. 35 ~OS72 2S«f ST~* RE~TL,2 

COS:)4l C "-11 0;)550 2-; BRX *-"1 
00.555 C 51-0053:3 f!b& e~~ C~L,; 

25' * 
2Si * 

OOS~6 C 00 00000 259 MMRL PlF ME~&Rf MA~ REceRD LtNGTH 
005S7 C 00 OOO~O 26,0 SMRL PIE SPECIFIED MAX REC~ftDLENGrH 

0056~ C 00 OOOUO 261 MRL pzr: MAXIM~M REceRO LENGTH 
00501 C 00 00000 262 ~L Pl~ REC~Ru L.;ENGTH 

I~ 00562 I.: 00 oaQuO 2E3 NRl. PZE' NEGATIYE REC~RD LeN~TH 
00563 C 00 JOOOO 2E4It REA PZE' REce~D END ADDRESS 
OOS6~ C 00 0223.q 2f.i IMAGe PZE IMAG I MAGE CttNS·TANT 

266 * 
261 * RECORO END ADDWFS5 TABLE. 
268 * 

005bS C 00 00612 269 fo(EAT P1.E ~O"l.~ 
I~ 

0 
0 
~ 
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-II 

• f.\l 'q'" tfl <f l-
t- t- t- N <I. 
EE£-b.J 
a::.;;c.m&.:~ 

W W ki.lu lti 
NNNNN 
0.. 0.. D-. D-. D-. 

O-(.\iPl"" 
................................. 
NNNNN 

.nO~OP) 
O;,()I.Otw) ...... 

10<-')(1)"1"" ....... 0--- ...... nnon ...... 

00000 
-:>::)000 

UCJCJOO 

10 ...... 0-01 "'..0 r ............ iI'. 
lI) to aD tJ) \I} 

00000 
00000 
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~I· 

275 PAr;E :1 276 * 
. 271 * STA~T W~ITE PAS~ • ........ 

........ 

27. * 0 

00573 1 76 00203 279 wOO RPF RPPF R(RPPrl 
I-+, 

U1 
OOS7~ C ~3 :110.:56 286 eRr-'! RNAu I'<EwIl\liJ ALL. LlNITS ........ 

OOS7S 1 77 :102(JO 281 ~PF So' 
00576 1 76 00201 ~S2 !,;PF ETF 
00677 C ~6 3JOG3 2c3 CLh' CkfA~ ~RITE REC~R~ C~WNT 
OuoOO C 35 :>2107 2 e 't. STA wl'<C 
00601 C 76 02102 »=ge~ LOA lRN 
00602 C 35 0210~ 2PtS STA R~N 

0.0603 C ~3 :JJ5JC 2e1 wo,q t3 R til Ct<Ls GET R~C~RD LENGTH 
0060~ C 76 ~2107 2@.8 LOA Wii:C 
00605 C 35 j22~'" 299 STA IMAG 
OOb06 C ~6 300U3 290 CLR 
00607 C 71 00562 291 LOX N~L L~AD ~£GATI~E kEceRD LENGTH ~ 
0061~ C 76 0210~ 2q2 LD~ Rr'!N GENERATE ~ANDeM NuM~~~S 

1-1 
Ul 

00611 C 'fl 00612 293 8RX *+1 1-3 
1-1 

Ou612 2 3S :>0000 29,q iNC'!A ST~ **.2 Z 
(j~613 C 67 :'10013 29S LS~ 11 0 

006144 C O-S 40612 296 ADD* WO"i'-4 
006 r5 c ~5 :l21U& 29' ADO 1(1( 

OiJ61~ C ~l :10612 298 BR~ WO~(. 

00617 C 3S :lC?liJ4Q :? (.! 9 ~TA f.i~I\ 

()062:J 76 ='0212 380 W04lb RPF' wEF r( [VJ~ I rt. Ej{IHH~ FLAG] 
OU621 76 :102u6l :;C1 RP~ Swl t([S~lJ 

00622 C '13 :11002 302 ~os SF-'M T~~tl8r< TAPE c(EAIlY 
006~3 C 23 ~O't72 303 EXU FPT FILE joiI(OTC:CT ~N 

0062~ C 01 ~1021 30-1 BRU Fp·E YES 
00625 C ~3 ~O212 305 SKN WEF N~. P~EVljUS ~RITE EkkO~ 

u06t!6 C S3 :)r)2uC' 3C:6 ::iKN 8dF NO'. I~ THI~ THE Flfo:'~T -BLtrCI( Cl 
006~7 C 01 :JJ6~2 :;°1 tiRU 1'06 Y t: s. I~ ~ PJ 

M-

00630 C 23 ~O"73 308 EXU BTT YES. ~OAD P~INT PJ 
r--' 

006:;1 C 01 OQ634f 30~ BRU *+3 YES 0 

00632 C 23 :)0"'0 310 EXII REW NO I~ OJ633 C 01 :JJ622 ::J 1 1 8RU ~J5 

00oJ.:j C 71 ~~172 312 LD~ C1Q o~OOOu 

I~ 006,:,5 C 76 :l0000 313 LDA ** w~IT ~uo ~ILLI~Ece~DS 

1°1 01 
~' 



00636 C .ql :1063& 31" BRX 
00637 C 23 :lC.q70 31i EXU 
006.qO C 71 :12173 316 LDX 
006"1 C "0 ~1000 31' 6Rr! BRTX 
006 .. 2 C 71 :l217.q 318 LDX 
006 .. 3 C ~3 :11002 319 BRM 
006.q~ C 23 :J:J.qe: .. 320 EXU 
006.qS C 12 :lOOUO 3~1 tjMTl MIa 
006~6 C ~1 :JJ6"'~ 322 ~RX 

006~7 C 23 :JO..q60 323 EXU 
0065:1 C .q3 :l10~6 32 .. aRM 
00661 C 01 :)06=2 325 B"'U 

*-1 
REW 
C20 

C~1 
TI<SJe~ 
ET 
** 
*-1 
T~P 

BRSL.iB~ 
W06 

DETERMINE TYPE ~F TAPf UNIT 
-600 

-7200 

ERASE ~TARTING LEAD~R 

GO' T" kWt<ITE" 

~ 

I~ 
I~ 

tot 
I-t en 
1-1 
I-t a 

() 
III 
(""t-

III 
t-' 
o 

z 
o 

o 
~ 
~ 
o 
o 
..p:... 



326 PAGE p.l 

32 i' . * CD 

00652 C iq 3 .01062 328 w06 BRtt'\ TRSuBR w~ITE RECO'~D 

00653 C 71 :l0562 32t LOX NRL 
006S~ C 23 OO~61 330 EXU WT 
00655 2 12 :lOOuO 331 B.MT2 MIS **.;? 
00656 C 4t1 00650 332 6RX *-1 
00657 C 23 OO~60 333 EXlJ ToP 
0066::3 C 413 010~6 33 ... e~~ 8RSU8t< W~IT F~R TAPE TB ST~P 

00661 C 23 00411174111 335- EXU ETT END eF TAPE 
00662 1 77 00201 3~6 SPF ETF YES 
00663 C 23 OO4t.ql 331 EXU BET 
0066~ C O! ::lO722 338 BRU WOl YES 
00665 C .. 3 :102&0 33'J eR~ ST&F' N.~ 

OU066 C 413 ::303:)0 3~O W07 BRM swan STEP uf\.!IT Nf}. 
00·667 C 0: 00671 3~1 BRU *+2 D~NE. 

00670. C 01 00620 3~2 B~U WO~d C~NTINUE 
00671 1 16 00200 3~~ RPF' SCSF R[STA~TING 8L~CK FLAG] 
00672 C 61 02107 3~~ w03 F-4I~ w:otC 
00673 C 76 02106 3~S LOA ~~c 

0067.q C 53 00201 3~6 SKN ETF END etr TAPE FL.AG 
00675 C 73 02107 3~7 SKG wl'tC RES~T. EN~UGH ~EC~RDS 
00676 C O! 00700 3"'~ BR.U *+2 SET. YES 
00677 C 01 006U3 341119 6RU woct Nl' 
00700 C 43 00260 350 eRtI STCtr' 
00.7 J 1 C .q 3 --0 lOb 2 351 itfQ:3A 8Rr.4 TR~JBR wRITE E~F·S 

00,702 C 23 ~04q63 362 EXU WE~F 

00703 C 12 02177 353 8MT3 MIS C2.q 17 
0070~ C 23 OO~60 35"1 EXLJ r"p 
0070S c 413 01066 355 fiR,., ert'SuB~ 
Ou706 c "13 :l1062 356 eR~ TI'lSuBr< 
00707 C 23 OO~7Ci 3S7 EXU Rt::;w RE~INU n 
00710 c .q3 _ ~'03S0 3SS. 6R~ SUO;1 STEP vNIT N!). Il' 

(""t-

.00711 C 01 00713 359 6RU *+2 p.l 
t-' 

00712 C -~ L070l 366 BRU W03A 0 

00713 C 61 02111 361 MIN ~PC 
I~ 0071~ C .q3 :l02S0 362 BRM STe,:a 

00116 c ~o 2 13200 363 BPT 2 
I~ 00716 C 01 00720 3641 BRU *+2 
~' 
d 
0 
~ 
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IU 
369 PAGE ~ 

370. * (1) 

. 371 * WRITE ERR~R SUB~~UTINE • ........ 
U1 

372 * 
00722 C 4113 01062 373 w01 BRM T~SUBR BACKSPACE AND ERASE RECeRU 

0 
i-+> 

00723 . C 71 00562 37~ LOX NiL lri, 

007~41 C 23 :104lbS 376 EXU ETR 
........ 

uu725 C 23 :lO703 376 EXU BMT3 USE DuMMY MIS INSTRUCTleN 
00726 C 411 ~072S 371 6f{X *-1 
00727 C 23 004160 37i EXU T~P • 
00730 C "'3 010f)6 379 aRM BRS·uB~ 

00731 1 77 :)0212 3eo . SF F' WEF StWRITE ERR~R FLAGj 
o_0732 C 43 :lO2~O 381 eR~ STep 
00733 c &3 ja~u~ 382 SKN SYil 
0073~ C 01 j077~ 3e3 ewu wO 1 t\ FIRST TIME 
n073S C 61 n211·.q 38411 MIN RwEc SEC~Nll TIME 
00736 C ~o 21)200 3SS e~T 2 It: 00737 C 0: 007o.q 396 8RU wo 1 ~J 
007~~ C 23 ~1276 381 [XU ~UT"I 
007';1 C 71 D2170 388 LOX el7 -13 I~: 007~2 2 12 OlOl~ 38' Mlw wEM+13.2 
OQ74f3 C 4f,1 :J 0 7 ~ 2 390 BRX *-1 
0074if"; C ·~3 ~i20S0 391 eR~ "~AUN 
OQ7~S C 71 :12165 39~ LOX· C14 -'1 
OQ7"'1e 2 76 81020 393 LDA WC:W+4.2 
OO.7.q7 C 75.3221 b 39"1 LD~ KEY 
007~O C ~3 ~11.q7 395 e~M W(tl) 
00·751 C ~! 007"16 396 eR~ *-3 
00752 C 02 1"1000 39' TttPw 
00753 C "13 :110~6 39i BRM WSRaBj( 
007S~ C ~O 200"0 ~q9 wOlS aPT 04 

007~S C UO ::IaOOO "100 HLT () 
00756 C "13 :>02bO "'01 8R~ 51111" ~ 

M-

fj07~7 1 76 :>02o", "10;a ~PF' SNl ~ ....... 
00760 C "'3 :llO62 ~C3 BRM TRSuB~ 0 

00761 C 71 :>QSo2 .tlO~ LOX N~L E~ASE ~EC~RD f~~wA~D 

I~ 00762 C ~3 :Ju~c4 ~O5 EXU ET 
00763 C 23 :107U3 ..qO& EXU 8MTj USE DJMMY MI~ IN5TRutTljN 
0076~ C lit 1 :lO7~:3 ~C'1 BR'X *-1 1°' 

i 
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1) 

'fllS PAGE p.l 
(JQ 

4f16 * (1) 

0077.q 1 77 ~02u.q .q17 w01A SPF SlfJl SlSW!l ....... 
-J 

0077S C 61 02113 ~18 MIN wEe 0 
00776 C 01 00622 ~19 SRU was I-+> 

'120 * 
Ul' 
....... 

.q21 * 
00777 52121266 ~22 wEM BCI 13. J WRITE PASS Ii( c: C B R 0 .~ 0 • WRITE E!(R~ Re:wreITE E!i(RS 
010CO 61316325 
01001 1241t72162 
01002 621212S1 " 

- 01003 2S23~6~1 
a_I ao~ 2.r;12.qS~6 

01005 331212~6 

01006 S13163~S 
0"1007 1225i151 " 
01010 621212S1 It: 01011 2&665131 
o 10 12 "632 i 1225 
01013 51516212 I~ OlOl.q C 00 02111 .q23 wEw PZE WPC 
01016 C 0-0 02107 '12~ PIE WRC 
0101"6 o 00 02113 '126 PIE wc:c 
01017 C 00 0211..q ~2e PIE RwEc 
010~O ~2121212 .q27 ~CRC ~CT S212121~ 

.q28 * 
01021 C 23 01276 '129 F'PE EXU ~uT"cC1 rILE ~R6TECT tRR~~ 
of 022 C 71 0215'1 '130 LDX CS -5 
01023 2 12 01036 '131 MIW rPM.S.2 
0102'1 c ..ql 01023 ~32 BRX *--1 
01025 C '13 020SQ "'~3 aRM ~MAU~ 

01026 C 02 1.qOJO '13'1 T~Pw 0 
01027 C '13 01066 ~3S BRM weR~er( p.l 

r-t-

01030 C 01 Oo20.q ~36 B~U "leOI p.l 
t-' 

~3' * 0 

01031 62121226 4t38 FPM BCI 5.1 F I L. E P R ~ TEe T ~ '''4 
I~ 0103~ 31.q32S12 

01033 .q751'1~S3 

I~ 010341 ,5236312 
.,j:::.. 
0 
0 
.,j:::.. 
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'""d 
.q39 PAGE ~ 4'::0 * 

. 41~ 1 * REwIND ALL UNITS I-' 

4fAl;: * 
'-.0 

01036 C 00 :10000 't~3 Rlo1IAU PIE 0 
I-+,. 

010~7 C 76 ~217S 't~'1 LDA C22 021~lU7 Uli 
1-" 

010~:l C 7! ~21:S3 4~S LDX C3 -8 
OlO~l C 55 ~OO&::'t ~~6 RL~l'P ADD "Nt: GENERATE ~E~IND INST~UCTI~NS 
01Q~2 C 17 ~2116 "I~1 Eeff C23 100 
010413 C 35 :)10~6 't 4l 8· STA RWAUI 
0104l~ C 17 :12176 4';9 E~F.' C23 0100 
010"15 C 3S OlO.q7 ~50 5T11 R~Au2 

C·l 0 ~ E- C 02 14010 41S1 ~wAUl REWw ** 
01047 C 02 14110 "152 I\:wAU2 F<EwY ** 
ClIOS:) C "11 :)10"'1 AlS3 BRX RL"'P 
01061 C 76 :)0305 ~S~ LOA UNTH R~SET UNIT NUM6ER TABLE INDEXEP 
010~2. C 35 ~O306 ~!;5 STA UNTr IS 010~3 C ~3 00300 4166 BRM 9uOO S~T U~ FIRST UNIT. 
Ol.o~4. C 20 00000 ~51 N~P 

OlOSS C 01 ~1036 468 BRP R#iAU 
~S9 * 
4160 * BUFFE~ READY ~u~R~UTINE. 

461 * 
01056 C 00 ~OOiJO .q6~ 6RSUBR PZE 
010~7 C 410 21000 "163 t:H~T2 BRTX 
01060 C O! ·~lOo7 .q6"1 BRU *-1 
01061 C 51 :11006 465 ~RR F3~SUer< 

'te6 * 
4161 * TAPE JNIT READY SUB~~UTIN~. 

"I6i * 
01062 C 00 OLlOuO ~69 TRSUBR PZE 
01063 C 23 JU.qll ~70 EXU TI<T 
0106.q C 51. :llOb2 ~71 8R!i T~5JB~ 

01066 C O! :)1003 4t72 B~U *-2 
.q73 * 
4f7"1 * ~ eUFFFR ~EADY SU~~'UTINE. 
4f7S * 

01066 C 00 ::lODCO 't76 NBRSBR PZF: 
Oln67 C ~O ?lOGO ~77 aRTw 

la 
0< 
~ 



0107:3 C 01 :tlOb7 ~7i Bi(U *-1 
01071 C 51 ::310b6 ~7~ 6RR WoR;BR 

~80 * 
~el * CLEAR ERRrtR. CO'UNTC:~:) SUoRctUTINE. 
..qe2 * 

01072 C 00 00000 '4!3 CECS PZE 
01073 C .q6 30003 ~a..q CLR 
0107~ C 71 02106 ..qSS LDX CIS -6 
UI07S 2 35 O~1~7 ~86 STA e.CTL.c2 
01076 C .q! 01075 ~87. alit x *-1 
01077 C 6: :11072 .qS9 B.R~ CEe=, 

~I 



489 PAGE 
~90 * 
..q91 * ~UT~UT PASS C~UNT~R~ ~UaR~UTINE· • 
~92 * 

0110:1 C 00 ::JOQUO l1li93 epcs PIE 
.01101 C 23 :l1216 ~9..q EXLl rtuT.-1 
01102 C &3 :Ju2t.J3 449~ SKN RPPF READ ~ASS 

011u3 C C: :llla7 4196 SkU *+.cI Nft 

0110 41 C 12 :)1020 497 MIW SC!(r; YES 
OliOS C 12 ::l11~6 4i9& MIW PDM+6 READ 
01106 C 01 :11111 ~9i SRU. *+3 
01107 C 12 :11133 500 MIW PDM.3 WI'tITE 
nl11:l C 12 ~ 11.'-"1 ~Ol tr'Iw PDM+~ 

V 1111 C 71 :J;a171 502 LDX Cia -16 
01112 2 12 :111'17 503 Mlw pu M+l:3.2 PASS £.ieNE 

01113 c l1li: :)1112 SO"1 BR), *-1 
0111'" . C 02 l"1QUO 50S T"Pw It:' GillS c ..q3 ~1066 set.· BRr-t WdRse~ 

01116 C 23 ~127S, . sot' e:xu ltVT! 
eni 

01117 C 71 ::J21S..q SOi LOX Cb -s 
0112~ ~ 16 021.rtl S09 !!tPCSl LD~ fltPCL+S.2 
01121 C .7"5 :)002..q 510 Lt'~ KEYl 
all i2 C "13 :111"17 511 aRM WetS 
01123 C 4Ifl :l1120 512 BRX ~PC'31 
Gl12~ C 12 ::JI0~O 513 MI~ sc~c 

lJl1~5 C 02 ·141000 E>lllll T~Pw 

01126 C ..:t3 :11066 515 B~t<': w6ROjS~ 

01127 C S1 :Jl1uO 516 BR~ frPC:; 
61 ,. * 
SIS * 

Ol13~ 12~721'i2 519 PDM 8CI r'A~S J'i~NE 1 \JJj~ITC:S Rt.~DS WRITE E~~ Rtw~ITES rAD RE 
01131 62122~-q6 C1 
01132 "IS~S121? PJ ..... 
01133 52121266 PJ 

I-' 

0113~ 61316325 0 

01136 6212i212 
l~ 01136 ~12S21201i1 

01137 ,;21212~6 

IJ11<q:l S13!632~ I~ 
~ 
0 

I~ 
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521 
522, * 

. sza * 
S24i * 

011~7 C 00 ~OOOO 625 W&S 
.01150 C 35 0001S ~26 

011S1 C 416 OOOl~ 62' 
01152 C 5~ 000241 629 
01153 C l2 00026 629 
all5~ c 01 011~7 530. 
01155 C 12 :11607 531 
01156 C 01 011S2 S3c 
01157 C 76 ~OO16 533 
Oll~O C 75 ~.21::»3 53~ 

01161 C 66 2;')01,)3' 636 
01162 C 35 0001'S S36 
01-163 C 12 0001S 53' 
0116~ C 67 0'0006 538 
01J6S0 72 0OO2~ ·S3t 
01166 C 01 011bl s~o 

01167 C 51 011417 5~1 

PAGE 

~CTAL WORD ~~TPUT SUJR~UT'NE • 

PIE 
STA T41 
XA8 
sue "rolE 
SKA SIGN 
8RU *+3 
"1.1 IN SPC~AR 

BRU *-41 
LOA* T4I 
LOP C4I 7777777U 
RCY 3 
STA TAIt 
~IW T~ 

LSH 6 
SKA ~Nt 

BRU *-$ 
8RP. w~s 

1:l 
III 

ro 
N 
Vol 

0 
H, 

IJ1 
...... 

t-t 
H en 
t-j 
H 

Z 
C) 

() 
Il' 
M-
Il' ...... 
o 

oq 

Z 
o 

o 
~ 
~! 
o 
o 
~ 



S4lCl2 
s.q a . * 
&~4t * 
S"S * 

01170 C02 026411 5.tiS 000 
01171 C 12 .O.loao. s..q, 
0117.2 C &3 00203 S.q8 
01173 C 01 01176 S4ICIg 
0117411 C 12 ;)1136 ssa 
0117S C 01 01200 SS I· 
01176 C 12 01133 SS2 
01177 C .12 :) 113.q SS3 
0-1200 C .q3 020:,0 55"" 
01201 C 11 02167 SSS 
U1202 C .1 2 .0 1 0;:: 0 6&6 ~Ol 
01203 C 02 1411000 55' 
0120.q. C ~3 01066 ·55' 
01205 c. 02 .. 026.ql .. 559 
01206 ,- 2 12 012Af3 -560 
01207 C 02 1'-'000 561 
o 12 1 0 .. 0 .... ~ 0 1 0 0 6 S~, 

C1211 2 ,-6 '21 S 2 56a 
01212 C 75 02213 S6~ 
01213 C 02 020~1 561 
0121.q C ~3 011.q7 &66 
01-21 S C ~ 1-0 1202 66' 
Q 1.216 C02 I~OOO S6. 
01217 C ~3 01066 569 
01220 C 01 0020'-' S70 

PAGe: 

TYPw 
MIW 
5KN 
BRU 
MIW 
BRU 
MIW 
MIW 
BR~ 

LOX 
MIW 
T"PW 

·BRM' 
TYP\II 
MIW 
T(;Pw 
BRPi. 
LOA 
LD~ 
TYP~ 
aR~ 

BRX 
T"PW 
BRfI1 
BRU 

~PE~AT~R kEQUEST~O ~UTPUT.R~~TINE. 

1 • .q 
seRe 
RPPF' PASS 
*+3 WRITE 
PDM.6 READ 
*+3 
PDM+3 
POM • .q 
~MALlN 

Clb -18 
seRe 

wtS~';BR 

1.4l 
OT+18.2 

W8ItSB~ 

CLL.lfi.2· 
TwO 
1 9.1 
w"s 
eOI 

waR~BR 
MeOl 

11 
III 

(J) 

NI 
~ 

0 ...., 
IJ1 
....... 1 

It: 

10i 

o 
0, 
~I 



'01221 ~~i12312 
_Jlllli __ -___ .. _ .. _S--L~31_2. 

01223 66512312 
0122" 51512312 

. _~O_12~S.. .~6~7a3.12 
01226 514172312 
01227 66252312. 

___ 111230 . $.16'62S23_ 
0.1231"7612523 
01232 23"72523 

.. 0 12.33 "_3~7 __ a~21. __ .. _· .. 
Oi234ft 66232523-
01'235 _ 233001.12 

. _0..1236 233IDl2_ll. __ ._:. 
01..23" 233003f2 
012 .. 0 23300"12 
.O.l2~J _ .... 2.3._~D_a~1~ ... _. 

. 0124112 233-0D612 

671 
57a· * 

. _ $_7.3 .. __ .~ . 
57.' *" 
S7S &T 
&.70-.. ,. 
57' 
578 
$.7. 
seo. 
581 
Sft.2. 
583 
sa 411 

. s_s.s 
686 
'sa, 
sea 

·S89 
S9a 
$9.1 
592 

--. 

PAGE 

BCI 
BCI 
BCI 
eet 
BCI 
BCI 
Bct 
B_eI 
BCt 
BCI 
BCI 
BCI 
SCI 
BCI 
eCI 
act 
aCI 
BCI 

ltU T P.~T._ T~.~L. ~. to.;~TJE'J .EJ~.~_ •.. ____ ._ .. 

1.MRC 
1.MRL 
1.W~C 

1.RRC 
1.WPC 
l~RpC 
1.We:C 
1.RwEC 
1.PREC 
1.CpEC 
1.LPEC 
1.WcEC 
1.C .. .u 
1.C\oi2 
1.C!.oI,3 
1.C>i41 
I .• C",5 . 
1.CH6 

"0 .. 
III 

Q1 
....,. 

t"' 

() 
Pl 
("t-

III 
......... 
o 

-z 
o 

o 
,.p. 
,.p. 
o 

"0 
~, 



693 
S941 * 
S9S * 
596 * 
59' SPF 

01.20lil3 C 3S ~1257 59 •. 
01241\41\ C 76 ~oooo 599 
012446 C 16 0002& 600 
0120lil6 C 36 .qQOOO 601 
012417 C 76 :J12~7 602· 
01250 C Sl 00000 ~oa 

socq * 
60S * 
606 RPF 

012~1 C 35 012:)7 601 
01~52 C 76 4tOOOO 608 
01253 C 1~ 01260 60S 
012S~ c 3& ~oooo 61t: 
01256 I; 76 :J12S7 ·611 
,11206 C 51 00000 1512 

613 .. 
01267 C 0-0 00000 614 FTI 
01260 377~'1777 615 Fe1 

PAGE 

pePD 
eTA 
LDA* 
MffG 
STt&.* 
LDA 
BRR 

Fepc 
STt. 
LDA* 
ETR 
STA* 
LDA 
BR~ 

PZ!: 
eei 

PR~GRA~MED ePER~T~R~. 

17700000 SET P~r)GRAM FI.AG 
FTI 
0 
S I G ~\! 
0 
F'Tl 
0 

176nOQOO RESET P~OGRAM FLpG 
FTt 
0 
Fel 
0 
FTl 
0 

37777777 

n 
p.l 
r-t-
p.l 
t-' 
o 

z 
o 

o 
H::>­
H::>­
Oi 
0' 
H::>-



1:1 
616 PAGE: IP' 

61' * 
618 * SET PUNCH ~R TYPE. 
619 * 

01261 o '76 01211 620 TOO L.OA TetUTI SET TYPE 
012.62 C 76 .01212 ~21 . LDB TOUT4I . 
01263 C 01 01266 62~ aRU POO+2 
012641 C 76 01273 623 P~Q L.D~ p"Url SET PuNCH 

. 01265 . 0 .15 012741 62~ L.08 PttUT4I 
01266 C 35 01275 625· STA CUTl 
01267 C 36 ~127.6 626 Sfe. &tJT'~ 
01270 C 01 002041 621 t5RU Meol 

628 * 
01271 C 02 :120411 629 Tt}UTI TYPW 1 .1 
01272 C 02 j264fl f53Q Tl'UT4fI TYPw 1 .~. 
01273 0 02 0204f41 631 PtlUT1' PPTw 1.1 
01274f. C 02 02641~ 632 Pt)UT4I PPTw 1 .... 

633 * 
01215 .. C tl2 Oz-cr41 '6-3~ ~UTI TYPvi 1.1 P~ESET T6 T1PE &UT ~eDE 

01276 C 02 026411 635 t)UT~ TYPw 1.~ 

636 * 
637 * SET I~ITIAL R.NneM ~UM~ER. 
631 * 

01277 C 76.~024fS 63' HO.D LOA ACCtJ'" 
0130:3 o 35 02101 6~O STA I!'(f\! 

01·301 COl "00202 6"1 eRU eL.I( 
6~2 * 
6"'8 * SET MAXIMUM NUMeER 3F REC~RDS. 
6~41 * 

013D2 o Z6 002415 64fS "'00 LDA ACCuM 
01303 C 3S 02106 6~6 STA fIlKC 
013041 C 01 00202 6~' 8RU CLot( 

6~8 * 
64ft * SfT BCD eR BINARY M~DE. 

650 * 
01305 1 17 00210 661 DOO SPF BCCF SET B~D FL.;AG 
01306 C 01 ~1310 652 8RlJ *+2 
01307 1 16 :10210 6e.a eoo liPF BCDF ~ESET beD FLAG 
01310 C 76 OQ4t62 6S~ LOA ~T 



01311 C 1~ 01320 6SS 
01312 C 63 00210 6S6· 

_.013.1 3 .. _C. __ 1L.oil_a~_ .. _·· 6_$l .. 
0131~ 036 OO~62 658 
01315 .016 01322 6SJ 

__ Jll.3l 6._ .. _C.-.3~ __ O~~-'-6_Q_. ___ ._ 
01311 C 01 0020~ 661 

_.0 13.~.O ._.7JJJ6Z17 
01321 00001000 
01322 cooooa~o_ 

662 
.ff;.6i 
66~. 

661 
66.6 
667 
668 

o 13_~3 _ C .16. -'o!l~:"$ __ : _. __ ~_6 __ ' 
O(32~ C 1~ 00027 670 
01325 _ C as OOSS7 '671 
01326 Cl-'Jl_~O.2_aa ___ .67a 

* as.! 
BB2 
883 
• 
* 
* 
L.OQ 

ET~ 

SKN 
MRG. 
ST. 
MRG 
ST~ 
8RU 

_.lteT 
eCT 
ICT 

LOA 
ETR 
STA 
BRU 

\ 

B61 
BCDF . 
Ba2 
RT 
863 
WT 
MeOI 

77716777 
10-00 
~o 

---------.------. -"--

SET MAXIMUM LENGTH ~EC~kD 

ACCUM 
AuR~SK 
Sl"1Rl 
CI.R 

SAVE ~PECIFIED MA~IMUM REceRD LENGTH ["4i 
H 



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

673 PAGE 
67~· * 

_.. .._ _ __ll.i ___ !!._ ...... __ ._. . ___ .... _ .. $TART 'fAD PASS •. --.----.-----------------

676 * 
01327 1·77 00203 67~ ROO SPF RPPF S[READ·PASS IN PR~GRESS F~AG1' 

.JU.3.3 .. 0 _ .. O .. li.-l).2.lJJ_2._ ..... 67-'_._ ..... _.,-.. ~ ...... __ .. __ L..DA_. 1 R·N l~r ... K~~j)_~M . NUMBER TIt 
01331 C 35 02103 679 STA ~RN"" RANDe~ NU~B£R H~LO. 
01332 C 443 01036 680 BR'" RwAU REWINJl ALL UNITS 

. 0.1333 1 . .71 .. _ ~.a2..Q.'O.~_ .. 6_81 ... .$PF SSF . S t$.I~~.t I.~~1i ... _e~.~.~~. __ .r: ~_A GJ 
0133~ C ~6 30003 6Si CLR 
01335 C 36 02110 683 S.T A R~C 
0_1336 1.. 7.6. . OQ20~ 58. R07 RPF Swl RtSwl,Sw2l ._ .. 
0.1337 1 76 00205 685 RPF Sw2 
013~O 1 76 00213 696 RPF SYNCF RtSYNC FLAG] 
013~1 . 1 76 002Q6 _ . .6 ~~t .. RO_8 RPF S";3 R(Sw3.Rt::Fl 
013"'2 1 76 00202 6Si RPF REF 
01,3"'3 ! 16 00211 689 RPF CPEF RtCHA~ACTER PARITY ERRe~ FLA'] 
013~411 07 6~2.1.0.3 _ 690 LOA RRNH . MtlV.E ~ANDOM. N.uMB.E~ FR"M 
Ol.,3~S- . e3-5-o-21-0~ ·691 sr. RttN H3LD TO R-I.itt .. 
013~6 C '13 :;)0$:$0 692 BRP'- C~L5 ceMPUTE REC&RD LENGTH 
Q13~1 0 .... 43_0..1062 693 __ ROI BR~ TRSuBR ._,--- -

. 01360 0.6-3 00200 69-' SKN S6F S.T ~RTI NG 8L&CK 
013S'! 001013&6 695 BRU RotA Net 
al~a2-c-2300473.-~. .6.96 . EXU BT.T YES. L. CAD P "..1 Nt 
01353 C Ol 01356 691 BRU R01." YES 
0135'" C 23 '-Oo~70 698 EXU RC:w N~. ~C:wIND 

O13~S C 01 :11341. 699 BRU ROI 
01356 C 71 00562 700 ROIA LDX NRL 
013S7 C 23 0041162 701 EXU RT START READ 

.01360 2 32 00000 70a aH!~ Bl~ **.2 INPUT. F I ~S.T W.O~.tL 
01361 C ..qO 21000 703 6RT3 BRTX CHECK F~R SHO~T REceRD 
01362 c ..q1 :J136..q 70411 BRX *+2 
01.363 O. 01. 01771 7.0$ BRU RI2 G~ CHC:CK FI)R ErtF 
0136..q 2 32 00000 706 6MTS 81M **.2 
01365 C 11110 21000 707 eRT .. BRTX 
01366 C "'1 O136~ 701 BRX *-2 
01367 C ~o 21000 709 eRTS BRTX IF BUFFER READY N~W REC~HO TOO ~H~RT 

01370 C U1 ::113/3 710 BRU R011'l e. K • 
01371 1 77 :)02Q6 711 SPF Sw3 SH~RT. S(tiWITC~ 3) we~D C~uNT FRReR 



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

01372 C 01 01~10 712 BRU ROlD 
713 * 

_ 0 1 37_3_ .. m ~_ ••• ~-.3 ... DO_~~l .. · .. 1.1~ .. ROla .. E.~U. eET 
013'7~ 1 77 00211 711 SPF CPEF' . 
iJ1375 .032 00012 71e 8MT6 BIM Tl 

_-'lll26. ___ 0 ___ 2.3_.0.13.6.L .lIP . . E_XU a_RJs .. . JF __ eU1:f.tft .. N~r._ ~_e.:ADt.,-_._~~C~JllL.r_~1.L~tNG 
01377 C 01 014116 718 8RU ROle T"" L!)NG 
01"00 C 63 00211 71. SKN CPEF ".x •• IF Ne CHAR. PARITY CHECK L~NG. 

__ ...:Dl_~Cl1 __ . C .. JlI0.1~ a.q . 72Q . _ . ___.BJUJ_ . . _*+3. --'" . _ ..... _- ."-'-'-' ... -"_.'-'-'---- .. - ... _._-_ .. _-

01~02 C 61 02116 721· MIN CPEe C~UNT CHAR. PARITY 
01"o3 C 01 014110 722 . BRU. ROID 

.ol4ta4t _ a23 OO4t~ 1 723 .EXU 8ET L~N.G. PARI. TY 
0·1 ~os C 01 01"07 724f BRU *+2 YES 
01"06 C 01 01"11 72i BRU Raln+l . N" 
Q_l~07 _0 .61:J2Ul_· 72.e .. --- .MI N LPEc C~UNT L~N~. ERRCR 
01"10 1 77 00202 727 ROID 8PF REF S(REAu ER~"R) 

01'''11 . C 76 00012 72' LD4 Tl GET (6UFFER) AT ECR. 
.al~12 C 5.3 00206 12'. __ .. SKN SW3 PREYllUS ~"RD C~UNT E~~tRI 
01~13. C 72 00026 730 SI(A CNt:S NCt. (dUFFE~) = a 
01 A l" c 01 01~16 731 BRU ROle Y~S. N~: wCRD ceUNT ERKttR PRES£NT 
Ql.q16 c..a LO.l.~J) '.'- --. 732 BRlJ R03A Ne W~~D C~UNT ERR~R 

01"1.6 C 6-1 02120 133 ROIC MIN WCEc ceUNT ERR~R 

01"11 1 7700202 73 .. SPF REF S(READ ERR~R) 

- . _ .... -.-.- 735 * 
01~20 C 16 02110 736 R03A LDA RRC 
Ol~21 C 75 '-00026 737 LDB CNEs 
01"2.2 C 10 0223" 73. SKrI. IMAG 1ST W~~D:REceRD C~uNT 

01 .. 23 C 01 01612 739 BRU RQS N&T E~UAL 

014f2 .. C 11 00562 7~Q R12 LDX NRL EQUAL. CHECK NUM6ERS 
0.1~2S .0. ~6 300Q.3_ .. '_.~l CL~ 
Ol.q26 C 76 :J210" 7"2 LDA RRN 
Ol.q27 C 4111 Ol~30 7~3 BRX *+1 
Ol~30 2 1.7.00000 7~" R12A E~f? **,2 C~MP»Ar(E fJ~F(DS 

.01~31 C 72 00026 7.qS SKA "NEs ceRREcT 
01"32 c 01 Ol.q4tS 1416 BRU R121ij Nft 
01 .. 33 C l6021041 7'" LDA RRN YES. ~ENERATE NEXT NUMBEH 
01.q;;.q c 67 00013 7.qa LSH 11 
01 .. 35 C SS 02104l! 7~9 ADD RRN 
Q.1';36 _0. ~s 0210S 7515 ADD KK 
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763 PAGE 
7S~ * 

.. Ol.:jil C. ".3_.0.1 O.~ ~ ._1._5] .. _eR~ ._eRS u6R .WA l.T_.FJt~ ___ .T .Af.ET" _ ~ T~_P 
0141'1412 C 53 OO20~ 7Se SKN Swl Ne. TeST SWl 
01~~3 . 001 01~77 75' BRU RO'" RESET 
Ol""~ C 01.01525 758 B.RU_ ".09 SET 

7S9 • 
760 • 

Ol~~S C 72 02210 761 . R 125 _._5K A e77 C tot A R A C.T.e: R.C ttJ~~ ;_~ T 
01~~6 o 01 :ll~~O 762· BRU *+2 N~ 

01~.q7 C 01 01~73 763 ,BRU R120 YES 
01~SO CS3 00210 76 .. S.KN BeOF IN BCU Me DE 
0-14 b 1 C 01 01~56 765 BRU R12c N~ 

014152 C 75 02210 7~6 LDB Cl7 YES. wAS ERR~R DUE T~ 0 
01~S3 C 70 :J21~1 ]_6J SK" C1C T~ 12 CI)~VERSl~N 

01~S~ C 01 01~~6 761 8RU *+2 N" 
01"55 C 01 01~73 76' SRU R120 YES 
014156 1 77 002U2 770 R12C SPF ~e:F 

01A~7, c 72 ~OO~41 771 SKA ~NE TEST I..S~ ERRl'R 
Ol.q60 C 61 02126 772 MIN CH6 
014b1 C 72 :1~213 773 =KA. TwO 
o 1 ~6.2 C6-1 :121251 7741 MIN CHS 
01~63 C 72 02215 776 SKA F"U~ 
01~6~ C 61 021241 776 MIN C 1141 
Ol~6S C 72 :>2216 777 SKA EIG~T 

014b6 C 61-0 21 ~ 3 77i MIN CH3 
01~67 C 72 02217 779 SKA ZA 
014170 C 61 02122 780 MIN CH2 
014171 C 72 022~O 7el SKA Zo TEST I~SB 'ERRI'1R 
Ol~72 C 61 021Z1 7e2 MIN CH1 
al~73 c ~6 2001,)0 783 R12D ABC SHIFT CHARACTER 
Ol~7~ C 66 20006 7e~ Rey 6 () 

Ol~7b C .tf6. 10012 7£lS SAC Po> 
rl-

Ol.:t76 BRU R12A+l C 01 ~1~31 786 Po> 
1-', 

0 
IOQ 
I 

Z 
0 

0 
H::>o-
H::>o-
0 
01 
H::>o-



781 PAGE 
7S8· * 

_Jl_l~J __ . _0_ .. i 3 __ 0_02Q ~ .. 1_8j. __ Ito~ SKN REF wAS T rot E R_~ A' R ~_ A __ D ;.r<J~ _,,_ ~_ 
01500 C 01 01512 790 BRU Rl1 N~' 

1~' 01501 0-76 :lOO2~ 791 LDA eNE VES 
__ 0_15_Q2 C __ 35 0161 0 .. 792_ . eTA RlEM ,._ .. __ .... _ .... _.- -

01503 C 35 ~161l 793 STA RTC 
OlSO~ 1 77 ~O20'" 7904 SPF Swl 

_01505 . _C ~3 OlOb~ 79t; - R10 __ SRM TitSUBR 6ACK_S~AC_E __ RE.C~R 0 
01606 C 23 ::10.67 796· EXU SR 
01S07 c 4t3 01056 791 BRM BRsueR 

_ 01.510 C ~3 00250 798 BRM Sl~p 

0-1511 C 0: ::113411 799 BRU ROS 
800 * 

O~S12 C ... 3 _~a3iO S_OI Rl1 aRM SUOo STEP uNIT NUMBE.R 
01513 C 01 01516 802 BRU *+3 Ot)NE 
01-S1~. C ~3 0.0260 803 R11A BRM STep CetNTINUE t-t 
0.1515 C 01 __ 0_1.33_.6 &01 BRU R07 H en 
01516,- C 61 D2ll0 SOS tftIN R~C READ ~EC~RD COUNT + 1 1-iJ--
01517 o 76 021u'" 806 LOA RRN 

H 

Z 
01520 C 3S_~2.1a3 807 STA RRNI1 C) 

01S21 0.&3 00200 80a SKN sap' IF ,STARTING eL~CK ·FLAG 
0152-2 C 01 01SlAl 80' Bt(U Rll'.\ SET RC;SET IT 
Q1523 1 J600200 .810 RPF' saF 
01S2~ C 01 ::l161.q 811 BRU Rll~ 

812 * 
alS * 

01525 C ~6 300-03 8141 R09 CLR 
01526 C 76 01611 aUi LOA RTC 
01527 C 67 ~OOOI 816 LSH 1 
01530 C 35 :31611 811 STA RTC 
01531 C 53 00202 818 SKN REF READ C:RR&R () 

01532 C 01_ 0153& 81' BRU *+3 .. N" III 
rt· -

.01533 C 16 01b10 82(3 MRG RTEM YES. MARK ERR~R THIS TRY III ,..... 
01S3~ C 35 01610 821 STA RTE'4 0 

01535 C 72 02157 823 SKA C8 TEN T~IES CGMPLETE 
t~ 01536 C 01 0IS~O e23 BRlI *+2 YE-S 

01537 C 01 0160& 82~ 8RU R10 Nl' 
01&~0 C 76 ~2160 &25 LOA C~ I~ 

~ 
0 
0 
~ 



·- ._ .. - -.' - .. ' "- _. - ... ~ _ .. _-

- ._-.. -._-_.- ' ... - .- - --_._ .. __ .. -" '-'-"'--"--' ---.----- .. '-.'-- _. -- .. - .. _- .. _ .. 

01S~1 C 73 :J1610 826 SKG 
01S.q2 o ! 1 0211 S 82' MIN 

_. ~-U.__ O __ ~ 2-O2-'lO___ _ .all __ - 6PT 
0IS~'" 001 01600 829 BRU 
01S.qS _ 0'~3 02030 830 SRM 
01 S..q6 _ 0.-.2.3 01-2.76._._ . __ a 31 _ EXU 
01S~7 C 71 02165 832 LDX 
01550 2 12 :J1605 e~3 MIW 
.0 lSS 1 C tlltl :J1S~0 . 8_3~ BRX 
015162 C 02 1 .. 000 83i T~PW 
015163 o ~3 010(:)6 836 eR~' 

- - --_ ... _- ._-_._---. _._--- '-'--- .. - •.. _.- _ ... _._-
RTEM ANY Gal'D READS 
PREC Nt) 

2 Y ~ S, __ ~~JEJ,.tT~. _____ . ___ 
R09A N"-
RS~ YES. ~UTPUT READ STATUS 
"UT41 - -- ... -- '-- .- .. __ ._-- _.. _ .. _- ..• . ._--

C6 
REM+3.2 CR RE~D E~Ra", CR 
*-1 

WSRsBR 

1j 
1» 

(1) 

Vol 
.. ~ 

0 
1-+>1 
U1 
...... 1 

"'-

["4 
H 

~I 
H 

Z 
o 

() 
III 
M-

ea: 
o 

o 
o 
.,.j::i. 



------.. --- .. _-----------_._.- - ._---------------,-------- - --- ---_._-_. --- -------

83' AGE 
831 ' * 

~SS41 C 23 0 127~ . 839EXU _~!J1-1 ___ _ 
015S&'0%1 02162 8416" L~X CII -9' 

. ~lSi6 _2'16 02152 8~}· LDA RECL+9.2 
01557. ~.LL~0024 _ 8~2 . _:_._J.JJIL __ . ___ ~lL: ___ . __ . ____ ._ .. _____ . ___ ... __ . __ .. 
01S~O C 49 ~11~7 8413 BRM W~S 
01661 C 411 01556 841. BRX *-3 . 

.. .Jl1.S.6..2.._. __ .c..~Utlltl __ ' ___ a..~.i._. __ :.. _______ ._.J~itW .. ____ .S~RL--.-. ___ . ___ .. _-,. __ .. -----tR-------. __ _ 
01563 C 71 021641 8~6· LDX C13 
015641 0 76 01610 8411 LDA RTtM . 

. O_l56S_ .C.._Z.2 ___ 0aD241. e~8._ . _ .. _. ___ .... _ '8KA .. __ . __ ~.N.E_. ___ ._. ___ .. _. ____________ IJtl __ G~O_jL _ 
0·15066 C 01 01511 8~i SRU . *+3 Net 
C1S'7 C 12 ~160S 8S0 MI~ GCHAR YES 
01.57::1. C ... Ol :US72 ~_. ____ e.s..L __ ~ ________ . __ 8RU. _______ *+.2 
01!71 C 12 01606 853 MIW SCHAR 
01572: C 12 0.1607853 MI~ SPCHA~. 

_ cu S 7 3. ''-C 6.6 --0 a.o.o1--.- __ .8.5 .. 4 ---.---.. R S H 1 .. 
a 15141f-~- c ~r 01565 . ass BR-X *-7 
01575 C 02 l~OOO 8Si Tepw 

--0lS..i-6 ~ ~ .!11-06.6.- .a5.1.. --. ___ .SR.M .. - .It!RSBR 
. 0 1 $ 77 c. ~ 0 1 072 85 i B R fill C E C S 

01600 C 413 n0250 lSi RotA BRM ST~p 
--01601 C .. 01-01-512.. -&6-0 .... BRU -R.l.l .. ---. ---. 

--Jl16.Q2.- --..s.2512521 
01603 241122551 
016Q4t 514165152 

01605 27121212 
01606 22121212 
Olb.o7-. __ 1.212.1212. 

01610 C 00 00000 
Q1611 C_Do.~o6aa-

861 * 
ee2 *. 
863 .. _REM_ _.Be I 

-.8.6.. ... ----~-~-- -.- -... 
86S GCHAR BCI 
86& BCHAR eCI 
861 .. _speHAR BC I 
866 * 
869 RTEM PIE 

. 870 .. RIC PIE 

. _ .. 3_._1 . .iEA Il_fJiRaRl 

1.G 
1.6 

. 1. 

CLEAR ERR~R C5UNTlRS 

READ T~Y ERRetR MARKER 
READ TkY COUNTER 

.~ 



871 PAGE 
872 * 

Q1612 C_ 5_3_ .00210 873 ROS SK~' SCDr- e.CD MOJ:iE 
01613 Q01 01635 87. B~U ROSa Net· 
01614tf 076 02161 875 LD~ CI0 YES 
01615 0 .. _75 __ :322.10 87e LOB C77 F~R Alt y 12_ IN.IHE R R_C 
01616 C 70 02110 87' ROSA SKM RRC C~NVE~T THE-C~RRE~P~NDING 

01617 C 01 :116~411 87S BRU ·+6 00 IN THE 10 ~~RD T~ 12. 
Q1620 C 3s~aal~ 879 STA T3 
01621 C 16 0223411 e8~ MRG IMAG 
01622 C 35 0223411 881 STA IMAt; 
01623 C.-7-A .. DDQ14l1 aS2 LDA T3 
O·16~~ C 67 00006 883 LSH 6 
01625 C 72 Of)02~ 88"1 SKit "NE DetNE 
01(:)26 C_-'ll .:J16~O· ae~ 8f<U *+2 YES 
Oi627 C 01 01616 ee6t BRU ROSA Net 
01630. C 76 02110 a87 LDA RRC ~! 
01631 C 75 .. 00026 esa LOB l'tNf:s 1-1 

01.632 C 7.0 :1223411 ·889 S!(~ 11-1 A r.; ceRRE~TaD 1ST ~etRO:~RC 
{/} 

t-3 
01633 C 01 01635 890 BRU RQS., NeT EI.IIUAL 1-1 

Z 
O16:i~ C 01.:Jl"'~411 ~91 6RU R12 EQUAL .0 
01635 C . &3 00213 892 Rose SKN SYNcF 1ST T~Y 
0163·6 C 01 01706 893 BRU ROSe; YES 
01637 C &3 002&')5 a9~ SKN SlIl2 Ne. T~STSW 2 
016~O C 01 016~2 89S B~U *+2 RESET 
016~1 COl ·-01730 e396 BRU R13 SET 
o 1,6~2 C ~.q 0223~ 997 sue IMAG N = R~C - 1ST ~&RD 
016~3 C i~ 000241 898 sue (tNE t-4= N - 1 
01641~ C 15 0223~ 89i IMAGL LDB IMAG SAVE 1ST ·~eRO 
'.0164115 C 36 01711 900 SA~EL STe SAVE: 
016"16 C .q3 010:;6 901 aRM eJi(sue~ 

01647 C 72 00026 902 Sl(~ ~NEA N = 0 () 
01eSO c Ol.~16b3 903 BRU *+3 Nl'T EwU4L Pl 

016S1 1 77 00206 90411 Rose SPF S~2 EQUAL <+ 
Pl 
1-" 

01652 C 01 013"10 90S BRU R08-1 a 
01653 C 72 0002& 906 SiKA SIGN N : 0 
016S"I C Of 0167~ 907 6RU ROSn LESS 
016&5 C 1700026 908 E~R ~:\jEs G~EAT~~. ceMPLIMENT C~UNT 

016StJ C S6:JOO~~ 909 ADO ~NE 
I~ 

0 
0 
~ 



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

01657 0 35 00013 910 STA T2 
01660 0 Z5 02163 911 - LOS C12 

SAVE ceUNT 
07777 

-Q1661 a ~1062912 ._Mll_. ~R~"t __ . ___ .I~_!3~J~fL .. _ ____ ~jtf; AT e; R. SPA C E F ~rt~~~ Q__ 

01662 o~al·-OO~66 911 _ [XU SF 
01663 - -O,,-~1200012 '1~" BMTl _ 11M T1 

';Q 166~ : Q' 16 -00012 9JI.._.: ____ . ...: _______ .. L_.D_A_. __ : _ .:r 1 
. 016~5 . 0 70 02117 918 SK~ C2~ 

01666' C 01 01670 91' BRU *+2 
·-'ll.667 0 01 Q171L" __ h_~jt_. · __ ... _______ .-Bft_u ...... ___ .J(l~ 

01670 Q 61 OOOJ3 919- ~IN T2 
01611 -0 13 00013' 920 SKN· T2 

~~6ll __ ....a_a.1._Q.lZ~" ______ j2L,.----~ : . 6RU _ RO.$F __ 
01673 C 01 ~1662 922 BRU ROS€+l 

_. __ .. _.- .-~--:.....--- -----_. ~-.-----.--- ... 

--~~- .. 

________________ ... ____ .. ____ ll_D &F 'IL.E7· . 
1717 
Ne· 
tEl 

DeNE 
____ .. __________ ~ ___ lU . 

Ntf 

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

"0 
~ 

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

Uli ..,.. 

H 

Z 
0, 

~. 
0, 
q 
I~I 



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

923 
. 92~ * 

__ ._~1.U~ __ .~_'iI13 01062 ____ -'-..i2--'--- ___ .R.D$ll H. 

01675 0 23 OO~67 926 
01616 _ 0·23 016b3 92' 

_ .. til_611 ___ .~LOJL~7_3_. __ .. 92 .... 
01700 C 01 017~O 92' 
01701 C 55 OOO~~ 930 

.. _:01702 C __ 12._ =tOJl~ $ 931 
o 1 7 0 3 Cal 0 1 6 7 5 9 3 2. 
0170~ C ~3 010S6 933 

_017 OS 0.0 1._J) 16~ 193~ 

01706 
. Qt707 

01710 

1 77 00213 
C ~3 ::110:)6 
C 01 01505 

936 
936 

_ .. .i~' . .. 
938 

'939 

R05F 

* 
ROSG 

* 
01711 C _O_Q ___ .Q·o 0 00. 941_0. . _~ A V.E 

PAGE 

.BR_M 
EXU 
EXU' 

.EXU_ 
BRU 
ADD 

___ $J<:A 
8RU 
B~M 
BR.U 

SPF 
SRt-' 
BRU 

PIE' 

__ lRSUBR 
SR 
BMT7 
8TT 
R1SA 
~:iE 

SIGN 
ROSo+l 
BRSUBR 
ROSe 

SYNCF' 
!5~SUBR 
RIO 

~~AD. jilI~JNl 
YES 
N~ 

.1UtN; __ . 
N& 
YES 

SlSYNe. FLAG] 
WAIT F~R TAPE T~ ST~P 
s'A'cis-PAC'!:" --AN"tl-R-tio- .AGA I N 

T&HeL.D1STw~RD 



'-"'-"--".-.--.~-.. - "'-"-~ -_._ ... _ ... . .- ... , .. -... ---.- ... --•.... -_.-

9~1 PAGE P' 

9~2 - * 
(J'Q 
('I) 

01712 C _2_3l127Q ___ ...9_~J ___ tll.S. _ EJ(U ~UT"'l (.V 

01713 012 01153 94f. MIW TMM. 
'-D. 

01114f o -12 017S4\ 94\5 . MIW TMM+l 
0 
I-+> 

0171 S _ C_12 ____ 0_l1Q5 ________ 9 ~_.t _____ MIW TMM+2 
01716 C 02 l~OOO 94\7 T~?w 

01717 C 413 010ti6 9'" BR,.. WaRsBR 
01720 C 23 _QQ_~13 _ 9_~i_ - R 1..5 A ____ EXU BTT L.CAD ~ 0 1- NT 
01721 C 01 01723 950- BRU *+2 rES 
01722 C 01 01730 951 BRU . R13 Net 
01723 C 23 ~1276 952 _EXU ~UT..q 

O!72~ C 12 :117:)6 953 MI~ LPM 
U17~; C 12 017::)7 96~ MIW LPM+l 
017,,6 C 12 J1760 __ 95_5_ MIII1 L.PM+2 
O17~7 C 02 14fO"iO 9Se T~Pw 

0173~. C 4\3 01066 96' R13 eR~ W6RsBR 
It: 017~1 C ~3 02030 __ 9-5, BRM RSe ~UTPUT ~EAO .STATUS 

Ol]:J2 _ C 23 ~1276 ·9~9 EXU ~UT4 

01733 C 71 ::lal&3 96() LOX C3 -8 I~. 017J4f ~ 12 ~1771 961 MIiII RPA~+d.2 READ PASS A8~RT MESSAGE 
017~5 C 4\-1 ::l17J~ 962 BRX *-1-
01736 C 02 I~OOO 963 TepW~ 

01737 C .. 3 OlOt)6 96~ BRM Wo_RSBR 
017"'l0 C 76 016~S 9t:S LOA SAV~L 

01-7411 1 C 76 <)2215 966 LOP· Kt:y 
o 1.7 ~2 C 23 :J127~ 961 EXU ~uTl 

017413 C 413 011 .. 7 968 eRM WI)S 
01741411 C 76 016~~ 969 LDA I ~_AGL 
u174\5 C 75 02215 970_ LOB KEY 
017~6 C 4\3 011~7 971 aRM w~s 

017~7 C 12 010~O 972 MI~ seRe 
01760 C 02 _ 1 ~ooo 973 Tft~w 

_01751 C ~3 OlObb 97~ BRfII wSRS8R 
01752 C 01 02005 97' BRU Rl~ 

976 * 
017S3 S2b321t1l7 97'1 TMM eCI 3.1TAPE MARK 
017&~ 2S12t1l4l21 
U17~S blA12121c 



_____ ._. __ . _____ ... __ . _______ ._H _______ ____ ~. __ _ .H_H. __ _ 

____ •• ___ • _______ ._ •• ________ • ___ • __ • _____ .~ _______ ._. _______ ._ _ ________ • ______ ~ ____ •• _________ H _______ • __ ._ •• _,·._____ _ _ __ 
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S'OS 900 SERIES PROGRAM LIBRARY 

PROGRAM DESCRIPTION 
Catalog No. 060003 

IDENTIFICA TION: ,Buffered Line Printer Memory Dump 

AUTHOR: R. Wilborn, SOS 

ACCEPTED: January 11" 1964 

COMPUTER 
CONFIGURA TION: Any SDS 910 or SDS 920 with an SDS Model 9173 buffer ed 

line printer. 

PURPOSE: 

PROGRAMMED 
OPERATORS: 

STORAGE: 

TIMING: 

USE: 

To pr'ovide a method of printing the contents of memory 
via the line printer. 

None. 

204 including output buffers. 

Will print at the maXimum rate of the'.line ptinter. 

1 • The Line Printer Memory Dump Program is in 
re10catable format with a relocating loader. To load 
the program at Location L, enter L in the A register 
and follow the normal fill procedure. 

2. After loading, the program will halt. The area to be 
dumped is defined by loading the A and B registers. 

A = Starting Location 

B = End Location 

3. Following the dump, the paper in the printer is restored 
to the home position. Anothe~ dump may be initiated at 
this time. 

METHOD: Data is printed 8 memory locations per line, 50 lines 
per page. The addr es s of the fir st word is displayed 
at the left of each line. If the entire line is zero, a 
line 6f blanks will be printed. 



SDS 900 SERIES PROGRAM LIBRARY 
I 

L15TING 

Buffered Line Printer Memory Dump 

Page 1 of 5 Catalog No. 060003 

• 
~ • MFMrt~Y nu~p ~N TH~ lIN E ~RINTe:R ~ WIli3"RN S 
~ • 
" Rr.:1.. RELrtCAT&\~LE F'Ho?tt14T 

aDona 0 00 001"00 1:; Mean HLT 
00001 ~ 35 OO~2.,q 6 STA STA~T.~ 

00002 4 36 OD221 7 ST~ FI~.tIfH."'t 

00003 (,1 40 t20~O 8 PRTW 1 
00004 4 01 ~7777 q B~U .-1..4 
oooo~ 0 ~6 30(1n3 1('1 CL~ 

00006 4 35 ('\"216 1 1 STA SI(IP."I 
00007 ~ 71 [,l!') ~ IJ ~ 12 r~ C 1 0 LDX t>ttB.~ 

00010 .q 76 ('lO21!; 1. 3 LOA START."! 
00011 4 35 f"lO~17 J. ~ STA TE.,MP.4 
00012 4 76 ("10176 I.S LD6 C3.4 
00Ol~ .q 35 00'06 16 STh CC'UNTl.4 
000141 4 teo nOl~3 1 7 L£'lA CO.'! 
00015 .q 75 0o,o1 J d LOP . OM23.4 
00016 ~ 70 .cI,O~ 12 19 MC1.q SKM* : TEMP.4 
00017 .q 01 (1Q!"I?"I ~o 6RU MC16."1 
00020 .q 61 OO~10 21 M I ~l TI!.M?.q 
00021 .q 41 ~7?7S 22 BR)t' MCl~ • .q 

00022 41 76 00167 23 LDA C7."1 l~~~ I.JNE 
00023 4 Sf; nO~02 2«:1 Aon S T A 1< T • iii! 

000241 4 35 00201 25 STA STA~T • .t1 ADVANCE C~lINTEP. 

00025 "1 43 n rU1S 26 eR~ n{)NE.4 CHE'CK F~R FINISH 
oon26 ~ S~ OQ176 27 S K ~,I Sl(IP.-q ItIA~ LAST L I f\fE 7E'" 
00027 4 01 00002 ~9 BRU *+2.41 Ne 
ClOO30 61 01 ':t77S7 29 B"!l.I tJiCIlJ.4 YES 
00031 ~ 76 00162 30 LD" ~8 • .q 

00032 4 3!; n0172 :::a 1 STA !iKlr'.6I St:T FI.AG 
000:;3 a '10 12060 ~? SI«;; R~!Al1Y 

00034 .&1 01 '37777 33 BRU *-1.4 
DOO;')!; 0 02 02F.o60 ~olII PLF'W I • 41 

oon36 0 02 t' "1000 35 T~PW 

OUQ37 0 .qo 12060 ~~ ~\ K S READY 
000610 .q 01 ~7777 ~7 BRU *-1.4 
00 a·co u 02 10-'50 ~e r~ e M STEP 
OOfl~2 A 01 ~77~S 39 BRU MCI0.~ 

OOO~3 0 '16 :?r:lOO3 ~o MC16 eLI;: SET FI.AG 
oon4~ .q 35 01'.'1'60 Al STA SKI?4 

00(1415 ~ 71 00142 ~? LOX co."I 
00046 

'" 
77 r.o~?S ~3 EAX 8UFF'E~+.q.4 

000417 .q 37 nOJ53 Ill,,! STX T)ATA • .q SET I l~ n I f( E C T CF-Ll 
('lOOSO 41! 71 Of)I~4j .qs LOX M33 • .tl 
00051 6 76 00216 "\(, LDA I ~~ A i, E + ~ :3 • 6 S r:T eJTPUT IM4GE 
00052 6 35 OO~S6 ~7 ST" 8UFrE~+33.~ 

00053 
'" 

~1 37776 4~ EHn( .-~.4 

000S4 ~ 75 001S1 49 LDP START • .c1 CONVERT T~ eCT~L 

0005S 4 43 00116 SO BRM tltCOO.41 

00066 0 67 2001'1 != 1 Ley 12 
00057 4 16 nO~12 S2 MRr. BUFFEIi+2.~ 

00060 Ill, 35 00'11 53 STA BUFF'E~+2.~ 

00061 0 ~Ei onOl.q s.q XA~ 
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00062 .q 16 OO~06 ~5 MRr: 8UF'F'e:~+1 • .,q STt"~El~CATI&N--
00063 ..q 3S n020S 56 STA ~UFFE~+\.4 
0OO6~ ..q 76 00'241 57 LD" CJ."I L~l'P COU~JTe:R 
OOOe,.S 4 35 nOl'3" ~A ~T6 C(JUNT1 • .rf 
00066 .&1 75 ~O137 ~q MC20 LDfHr START.~ ~V£N ",eRD 
00067 ,q ~~ 0010~ ~o BRM ~COO.4 

00070 0 46 Onn14 ~ 1 XAR 
00071 4 36 40t31 62 STI\* DATA.~ 
00072 "1 61 n0130 f.3 MIN nATA." 
00073 0 46 non14 (C;,q XA~ 
00074 4 35 ~n126 65 STA* DATA • .q 
0OO7!; 41 61 n0125 F:6 MIN DATA.'! 
00076 4 61 r012.q ~7 MIN DATA.4 
00077 ~ ..:t3 nnn43 68 BR~ DO ~J E .4 CHECK Ft"~ FINISH 
00100 4 7; 41j12~ 69 LDP. START.~ SPLIT WORD 
ooinI .q "'~ 001"172 70 EI~M OCOO.4 
00102 0 s~ ?OOloq 71 ~Cy 12 
001113 a .q~ rnO)'4 72 XAP 
oalo~ ~ 35 nO~241 73 STfl TEii1P • .q 
00105 4 141 no J 12 7"1 ET~ 12M:23.~ 

OOlf16 
'" 

16 .~" t 1 ~ 76 M~r.* I)ATA.~ 

00107 .q 35 ~Ol13 7~ STA* DATA.~ 
OQl1rl 4 61 n ~ 112 77 t<4IN DATA.4 
00111 0 ~6 10012 78 BAC 
Oell1:? 4 3; ~o, 10 79 5T/1· rtATA • .rf 
0011~ 4 61 I")r:'IJ07 ~·O M t~, DATA • .q 
OOll..q 4 76- 00:"14 PI LDA T~Mr'.4 
OClllr; 4 1 ~ ClOJOO P2 ET~ OI~J.1.~ 
00116 oil! 1~ 411 0 1 o..q Fl3 MJ(r,. 1)AT4.~ 

00117 ~ 36 1J0\03 e~ STA* OATA • ..q 
0012f:\ oil! 61 r.'InlO2 ~s MIN n4TA.~ 
00121 ~ 61 n0101 ~6 M t ~I DAT;\.,q 
LlQI2'- 4 .q~ 1"'0('120 A7 B(;,M D~NE."1 CHECK ,~" II'tNI~H 
0012~ .q 6C' 0,,076 p-a REOUCE CrjUNT 1 • .q· 
0OI~~ 0 ~n ('Ionoo 89 I\I"P 
0Ol~5 ..q S~ non7~ 90 SKN C~UNT1.~ 

0012~ ..q 01 ~77.qO 91 BRI.' MC20.~ NtJT DijNE: 
0[1127 0 .qO J:?06Q 92 SK~ RE:Any 
00130 4 01 '7777 C3 8RL: *-1.4 
00131 .q 71 f'lOO63 a.rf LOY M:33 .4 
00132 0 0'" n2~60 95 MC30 PL~W 1 • .q 

00133 6 12 r017S 9h MIW Bl.JFFE~+33.F-o 

O1)13~ .q ~l ~777" ~7 BR)( • - J .4 
00135 0 02 '-"000 98 ll'tPIIJ 

00136 0 .qo 1~n6O 99 SKS READY 
00137 ~ 01 37777 100 B~U ..... -1 • .q 

00140 0 02 In~60 1 n 1 F..~M STF.P 
00141 .q 01 ~7~"I6 lr.~ BRlJ MCI0."1 
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In3 p~r.! 
1041 .. 

r;~F.:C!( Ins .. S/Jii T~ F't"tl( F'I~IISH 

In~ .- ! 

OQI~2 0 00 oonoo t07 D~Ne: PIP' .* 
0Ol~3 ~ 6 1 00062 J ('l ~ MIN STf4~T.,41 
001,q~ ~ 1~ ('I no fI; 1 lOq LD~ STt1~ T.~ 

0Ol~S 4 73 roo~~ 1 I 0 SK r:: : FI"'ISH.,41 
0Ol~6 41 51 ~777~ 1 J 1 BRR DO f\IE • AI NOT OONE 
0Ol.q7 .q 76 1"10061 1 t 2 LD" ALANI(.~ 

00150 41 71 (10042 113 DON·E.~ Ln'( M7.4f 
('IOISI 41 35 ""onsl 11 ~ ST A*!! nATA.,41 
00152 41 61 r'lOf"lSO 1 t 5 M I t\1 DATA.AI1 
00153 .q 41 37776 J. 16 BRX i *-2.41 
OOJ5~ ..q 60 nOO4!S 11 ., R E DU!PE COUNTl .... 
OOIse; 0 20 001"100 liS NOP 
00156 C! 53 000413 1 t 9 SK ~I CrtUNT1.~ 

001S7 ..q 01 37771 120 e~tJ D." N E 2 • ., 
00160 0 410 I?060 1 21 SKS ~EAaY 

00161 ~ 01 ~7777 122 BRU *-1.41 
0016?, ~ 71 1"10032 t:?3 LOX M3~.,.q 

0016:3 0 02 "2~60 124 PLPw': 1 .,41 
0016.q 6 12 00'441 125 M I ~.I AUF'rE~+33.~ 

0016; .q .efl 37777 l~6 BRX *-1.,~ 

OOlFl6 0 02 t~ooo 1;:>7 T~PWi, 

00167 0 410 1~(l60 128 SK~ READY 
00170 .q 01 '37777 129 BRU *-1." 
00171 0 02 Jl~60 J.30 ErtM T~P 

00172 .q 01 :'=!1606 1 ~ 1 8RU MCOO.~ 
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132 "Ar:~ 
1~3 • 
13~ '" eCTAL C~NVe:RT 
135 * 
136 • 

00173 0 00 oonoo 137 "COO PIE ** eCTAl. C&NCERT 
0011111 ~ 71 nOO17 1~8 Lt!X M8.~ 
0017S ~ 76 00("112 13~ Ln~ co." 
0017A 0 67 ("'IOOO~ I~O LS~ :; 
00177 ~ 35 0Ol~1 I ~ 1 STA TEMP+8.6 
00200 ., 

~1 37775 1~2 BR)( *-:3.~ 
00201 ., 71 ('0012 1413 LDY MS." 
00202 0 ~6 :30003 1~" CLR 
00203 0 67 ;:>0006 l~S Ley 6 
0020., 6 16 001341 1"6 MPG TEMf'+8.6 
00205 ., 

"1 ~7776 1~7 BR~ *-2.41 
00206 ., 51 :37765 l.i1a BRR ttCoo.~ 
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1 ~.~ PAr.P: 
1~0 ." 

1 F.d ", PRrtGRAM C"N!=3TANTS ~ND PARAMETERS 
1~2 .. 
1 ~<~ REDUr.E l'pn 06000000 

00207 00000-('100 15~ CO DEC 0 
00210 0000000:1' I~S C3 DEC 3 
00211 00000007 1~~ C7 DEC 7 
00212 77777771 IF7 M7 De:r: -1 
00213 77777770 lr;.a h18 DEC -8 
0021.q 77777737 11:,9 M~3 DEC -3~ 

00215 77770ll0a 1~0 CH1l7 O'CT 77770000 
0021~ 77777777 1 (. 1 OM23 OCT 77777777 
00217 00007777 1~2 12M2~ ~CT 7777 
00220 1212121~ 1~· ~ BLANK BCI 1 • 
00221 0 00 C\.")noo 16~ C~UNTI PlF ** 
00222 a 00 (l0000 l~S nAT~ Pl~ *", 
0022~ 0 00 Donoo 1~~ FINIsH P!F' ",* 

12("160 167 READY B"~L 1?I160 
002241 0 00 noooo 1~8 SKIP PIe. ** L I~IE SKIP FLAG 
00225 0 00 £':IO~OO 1~9 ST~RT P!F. ** 

llO~6Q 170 STEP EI"~L 1041160 
114160 171 T~P e""L 11460 

00226 12121~1~ 172 IMAGF BCI 11 • OOCOOI I)OOOOOLlO 00000000 
002'11 00000000 173 BCI 11.00000000 OOrJOOOOO 00000000 0 1 

602S~ 000001''''00 17'1 Bel 11.000noo 00000000 00000000 
,,00261 O!jtjlCll 115 I9UFFFR BSS 33 
00330 001":110 176 TEMP ess e 

noooo 177 ENr'I f'lCOO 
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SDS 900 SERIES pROGRAM LIBRARY 

PROGRAM DESCRIPTION 
Catalog No. 064001 

IDENTIFICA TION: Line Printer Test Program 

AUTHOR:' R. Wilborn, SDS 

ACCEPTED: 19 June 1963 

COMPUTER 
CONFIGURA TION: Any SDS 920 or SDS 910 with an SDS Model 9170 line 

printer. 

PURPOSE: 

PROGRAMMED 
OPERATORS: 

STORAGE: 

TIMING: 

USE: 

To provide an acceptance test for the SDS Model 9170 
line printer. 

None 

Octal locations 200-3000 (1408 words) 

The printer is driv,en at its maxilTIulTI rate: 

300 line s per lTIinute printing, or 

1 20 line s pe r se cond while slewing. 

The Line Printer Test ProgralTI is on a self-loading 
paper tape. 

1. Load the progralTI by the norlTIal Fill procedure. When 
the progralTI is loaded, the cOlTIputer will halt. 

2. The paper should be adjusted in the printer such that 
the perforation between sheets is directly over the 
halTIlTIers. After the initial setting, the program will 
lTIaintain form control and the page will be re stored 
after each te st. 

3. Select the functions to be tested before clearing the halt. 

BP 1 

BP 2 

Set: No action. 

:Reset: Each character is printed in eveJ;'y 
print position (Figure 1). 

Set: No action. 

Reset: Tab and backspace features are utilized 
(Figure 2). 
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USE: (cont .. ) 

METHOD: 

Catalog No. 064001 

PP 3 Set: No action. 

Re set: Slew 1 page (Figure 3). 

BP 4 Set: No action. 

Reset: Vertical and horizontal control are checked 
by printing a checkerboard of E' s (Figure 4) •. 

Te sting will continue as long as the particular te st is 
called for by the breakpoints being re set. If all the 
breakpoints are set the program will loop until a te st 
is called for. 

Not applicable. 
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,. 
Figure 

** SDS eN-LINE PRINTER TESTER ** 

* THE F8LLeWING TEST WILL PRINT EYERY CHARACTER IN EVERY P9SITI9N. 

,"", 

Catalog No. 06400 1 

ABCDEFGHIJKLMNePQRSTUVWXYZO'23~S61e9 :':>'+.)«-I*J;A IC'ABCDEFGHIJKLMNePQRSTUVWXYZOt23~S6789 :':>'+.)[<-$*1:A 1,"ABCDEFGHIJKLMN9PQ 
BCDEFGHIJKLMNepCR5TUVWXYZOI23~S67e9 :':>/+.)[<-$*];6 1(\ABCDEFGHIJKLMNePQRSTUVWXYZOI23~S6789 :':>'+.)[<-$*1;A I,C\ABCDEFGHIJKLMN&PQR 
CDEFGHIJKLMNeFQRSTUVWXYZOI23~S6789 ~':>/+.)r<-$*]:A 1('ABCDEFGHIJKLMNePQRSTUVWXYZOI23~S67S9 :':>,+.)[c-$*];6 /,(\ABCDEFGHIJKLMN9PQRS 
DEFGHIJKL~NepQRSTUVWXYZOI23~S61e9 :':>I+.)[<-5*);A 1(\ABCDEFGHIJKLMNePQRSTUVWXYZOI23~S67S9 =':>I+.)[<-5*):A I,C\ABCDEFGHIJKLMN~paRST 
EFGHIJKLMNepORSTUVWXYZOI23~S67e9 :':>/+.)[<-$*1:6 1('ABCOEFGHIJKL~NePQRSTUVWXYZOI23~S67e9 :':>/+.)[<-$*];A 1,(\ABCOEFGHIJKL~N&paABCD 
FGH!JKLMNePQRSTUVWXYZOI23~S6789 :':>I+.)[<-$*l:A If\ABCDEFGHIJKLMN9PQRSTUVWXYZOt23~S6189 :':>J+.)[<-$*];6 1.(\ABCDEFGHIJKLMNePQ~BCDE 
GHIJKLMNePQRSTUVWXYZOI23~S6789 :':>/+.)«-$*1:6 1(\~BCDEFGHIJKL~NePQRSTUVWXYZCI23~S67B9 :':>/+.)[<-$*];6 1.(\ABCOEFG~IJKLMN&PQR5CD~F 
HIJKLMNePQR5TUVWXY20123~S6789 =':>J+.J[<-$*]:A 1(\ABCDEFGHIJKLMN9PQ~STUVWXYZOI23~S6789 :':>J+.)[<-5*1:A 1,(\ABCDEFGHIJKLMNGPa~STDEFG 
IJKLMNePQRSTUVWXYZOI23~S6789 =':>J+.)[<-S*l:A 1(\ABCDEFGHIJKLMNePQRSTUV~XYZOI23~567a9 =':>J+.)E<-S*l:A I.(\ABCDEFGHIJKLMNSPOABCDEFGH 
JKL~N&PQRSTUYWXYZOI23~S67S9 :':>I+.)[c-S*l;A 1(\AeCDEFGHIJKLMNepORSTUVwXY20123~S6789 =':>,+.)[<-$*l;A /,(\ABCDEFGHIJKLMN9PQRBCDEFGHI 
KLMNePQRSTUVWXYZ0123~S6789 :':>J+&)[<-!*J:A 1(\.!CDEFGHIJKLMN9PQRSTUVWXY!O!234S6789 ~':>J •• )tc-S*l:4 /.C\ABCDErGHIJKLMN9PQRSCDEFGKIJ 
L"NePQRSTUVWXYZOI23~S6789 =':>,+.Jic-!*l:A If\ABCDEFGHIJ~LMNepaRSTUVWXYZOI23~56789 =':>J+.)[c-$*l;A 1,(\ABCDEFGHIJKLMN9PORSTDEFGHIJK 
MNePQR5TUVWXYZOI23~S67e9 :':>J+.)(.-S*):A 1(\~eCOEF~HIJKLMNePQRSTUVwXYZOI23~S6789 :':>J+.)[<-S*l;A 1.(\~BCOEFGHIJ~LHN9PQA8CDEFGHIJKL 
N9PQRSTUVWXYZOI23~S6789 :':>J+.)[<-S*l;! 1(\AeCDEFGHIJKL~NePQRSTUVWXYZOI23~561e9 :':>J+.)[<-S*l;A 1,(\AeCDEFGHIJKLHNePQReCDEFGHIJKL~ 
ePQRSTUVWXYZOI23~56789 =':>J+.}[<-s*l:! 1(\AeCDEFGHIJKL~NePQR5TUVWXYZOI23~S67e9 :':>J+.}[<-'*l:! 1.(\AeCDEFGHIJKL~N&PQRSCDEFGHIJKL~N 
PQRSTUVWXYZOI23~S6789 :':>J+.)[<-5*]:# 1(\AeCDEFGHIJKLMNSPQRSTUVWXYZOt23~~6?8; =·:>~+.}[<-$*';A 1.(\ABCtEFGHIJKLMN9PQRSTDEFGHtJKLMNS 
ORSTUVWXYZOI23~S6789 =':>J+.)[~-S*];A 1{\ABCDEFGHIJKLMNePQRSTUVWXYZOI23~S6789 =':>J+.l[C-5*1;A 1.(\ABCDErGHIJKLMN9PQASCDEFGHIJKLMN9P 
RSTUVWXYZ0123~S6789 =t:>'+.)[<-~*';A 1(\ABCDEFGHIJKLMNePQ~STUVWXYZOI23~S67e9 :':>J+.)[<-S*l:t 1,(\ABCDEFGHIJKLMNSPOR6CDEFGHIJKLMN9PQ 
STUVWXYZOI23~56789 :':>J+.)«-S*l:~ /t\ABCDEFGHIJ~LMNSPQR5TUVWXYZOI23~S67e9 :':>J+.)[<-S*l:A 1.(\ABCDEFGHIJKLMN9PORSCDEFGHIJKLMNSPOR 
TltVwXYI0+23~-S~1e9 =' !>j+. ) [ <wS_]!! /1 \ABCnfF'GHIJKLMW&PORSTUV\IIXYZOt 2~~Se 789 ;. :>" •• ) t <-$*1 ~A /,t \ ASCDEfGlnJKLl'H{gp~1?STnErGHlJKl.lifNijPlJR-S 
UYWXY20123~S6189 =':>'+.)[<-S*l;~ 1(\ABCDEFGHIJKL~NSPQ~STUVWXYZOI23~S6789 =·:>J+.l[<-$*];! 1.(\A6CDEFGHIJKL~NepOABCDEFGHIJKLMN9PQRST 
VWXYZ0123~S6789 =':>J+,)[~-$*l;A 1(\ABCDEFGHIJKL~NeFQ~STUV~XYZ0123~56789 :~:>J+.)[<-$*l:A 1.(\ABCDEFGHIJKL~NSFQ~eCDEFGHIJKL~NePQRSTU 
WXY20123~S67a9 =':>I+.)[<-$*]:A 1(\AeCOEFGHIJ~LMN&PCRSTUV~XYZOI23~S67a9 =':>J+.}«-$*l:A 1.(\AeCDEFGHIJ~LMNepa~SCDEFGHIJKLMNSPQRSTUV 
XYZ0123~S67e9 =t:>,+.)t~-$*]:A 1(\ABCDEFGHIJKLM~ePQR5TUVWXYZOI23~S6789 :':>J+.)[<-$*1:6 1.(\ABCDEFGHIJ~LMNePQ~STDEFG~lJKL~N9PQRSTUVW 
YZOt23~S6789 :':>I+.)[<-$*1:A /(\AeCDEFGHIJKL~NePQ~STUV~XYZOI23~S6789 =·:>"+.)[<-S*l:A 1,(\ABCDEFGHIJ~LMNepaABCDEFGHIJKLM~SpaRSTUVWX 
Z0123~S6789 :':>J+.)r~-s*':~ 1(\ABCDEFGHIJKLMNePQRSTUV~XYZO'23~S67e9 :':>J+.)[<-$*]:6 /,(\ABCDEFGHIJKLMNePQ~BCDEFGHIJKLMN9PQRSTUV~XY 
0123~S6789 =':>'+.)[<-S*l;A 1(\ABCDEFGHIJKLMNepORSTUVWXY20123~S6789 =e:>'+.)[<-S*l;A 1,(\ABCOEFGHIJKLMNepORSCDEFGHIJ~LMNePQRSTUVWXY1 
123~S67e9 =t:>J+.)[<-,.l:A 1(\~BCDEFGHIJKLMNePQRSTUVWXYZOt23~567e9 =e:>J+.)[c-s*];A 1,(\ABCDEFGHIJKLMNePQRSTDEFGHIJKLMN9PORSTUVkXYZO 
23~S67B9 =,:>,+.)!~-!.,;~ 1(\ABCDEFGHIJKLMNepCRSTUVWXY20123~S6789 =':>/+.)t.-'*l:A 1.(\ABCDEFGHIJKLMN9PQAeCDEFGHIJKLMNSPQRSTUVWXYZOI 
3~S67e9 :':>I+.)[<-$*);t 1(\ABCDEFGHIJKLMN&PQRSTUVWXYZOI23~S67e9 =':>/+.)[<-$*1:6 1.(\ABCDEFGHIJKLMNePQ~eCDEFGHIJKLM~9PQRSTUVWXYZ012 
~S6789 =':>/+.)[<-5*1;~ 1(\ABCDEFGHIJKL~N&PC~STUVWX~Z0123~S6789 :':>'+.)[<-S*l;h /,(\ABCDEFGHIJKLMN9PORSCDEFGHIJKLMN9PQRSTUVWXYI0123 
S6789 =':>'+.)[<-S*l;~ 1(\ABCDEFGHIJKLMN9PQRSTUVWXYZ0123~S67e9 :':>J+.lr<-S*l;A 1,(\ABCDEFGHIJKL~NepORSTDEFG~IJKL~NeFaRSTUVWXYZOI23~ 
6789 =':>I+.)[c-$*l;A II\A8CDEFGHIJKLMNePQRSTUVWXY!OI23~S6789 :·:>J+.)[<-S*):~ 1,(\AeCDEFGHrJKLMNepOA6CDEFGHIJKLMNePQRSTUVWXYZOI23~S 
789 :':>,+.)[c-l*l:A 1(\ABCDEFGHIJKLMNepO~STUVWXYZOI23~S6789 :,:>,+.)«-S*):~ /,(\ABCDEFGHIJKLMN9PQRBCDEFGHIJKLMNepC~STUYWXYZOI23~S5 
89 =':>/+.)[<-$*I:A 1(\ABCDEFGHIJKL~N9PQR5TUVWXYZ0123~S6789 =':>J+.)[<-5*1:6 1,(\ABCDEFGHIJKLMN9PCRSCDEFGHIJKLMNePQR5TUVWXYZ0123~S67 
9 =':>J+.)«-$*]:6 1(\ABCDEFGHIJKL~NePQ~STUVWXYZ0123~S6789 =':>J+.)[<-5*]:6 1,(\ABCDEFGHIJKLMN&PQRSTDEFGHIJKL~NePQRSTUVwXY20123~5679 
:':>J+.}«-S*l:A 1(\68CDEFGHIJKLMN9PO~STUVWXYZ0123~S67e9 :':>J+.)[<-S~l;~ 1,(\ABCDEFGHIJKLMNePQAeCDEFGHIJKL~NePQ~STUVWXYZOI23~S6789 
=':>'+.)[c-S*l;~ /C\4eCDEFGHIJKL~~9paRSTUVWXYZOI23~S6789 =':>J+.)[<-S*J:b 1,('ABCDEFGHIJKLMNepOR6CDEFGHIJKL~N9PQRSTUVWXYZOI23~S6789 
':>I+.)[<-I*J:4 IC\ABCDErGHIJKLMNePQRSTUVWXYZOt23~S6789 =':>J+.l[c-$*J:A 1,(\ABCnEFGHIJKLMNePQRSCnEFGHIJ(LMNePQRSTUYWXYZOI23~S6799 : 
:>J+.)[c-S*J;! 1(\ABCDEFGHIJKLMNepC~STUVWXYZOI23~S6789 =·:>/+.)[<-$*);A 1,(\AeCDEFGHIJKLMN9PCRSTDEFGHIJKLMN9POR5TUVWXYZOI23~S6789 =' 
>J+.)[<-I*I:6 1(\ABCDEFGHIJKLMN9PQRSTUVWXYZOI23~S67e9 =':>J+.}[c-S*l:h 1,(\ABCDEFGHIJKLMN9PQABCDEFGHIJKLMN9PORSTUVWXYZO'23~S6789 =': 
'+.)[<-1*];6 1(\ABCDEFGHIJKLMNePQRSTUVWXYZ~!23~S6789 :':>I+.)r<-s*I:~ /,(\ABCnEFGHIJKLMN9PCRBCDEFGHlJKLMNePQRSTUVWXYZOI23~S6789 =':> 
+.)[<-5*1;6 1(\ABCDEFGHIJKL~NePQRSTUVWXYZOI2~~S67e9 :·:~J+.)[<-$*J;A I,C\ABCDEFGHIJKLMNePQRSCDEFGHIJKLMN9PQRSTUVWXYZO'23~S6789 :':>J 
.)[c-I*J:' 1(\ABCDEFGHIJKLMNePQRSTUVWXYZOt23~S67e9 =':~J+.)[<-$*J:A 1,(\ABCDEFGHIJKLMN9PQRSTDEFGHIJKLMNePQRSTUVWXYZO'23~S6789 :':>J+ 
tl<-I*J:' 1('AeCDE~GHIJKLMN&PQR5TUVWXYZ0123~S6189 :':>,+.)[c-S*l:A It(\AeCDE~GHIJKLMNePQARC~EFGHIJKL~N9PQRSTUVWXYZOI23~SS789 =':>J+. 
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[C-S*l:6 1(\ABCDEFGHIJKLMNePQRSTUYWXYZOI23~S67e9 =':.'+.)[C-S*]:6 1.(\ABCDEFG~rJKLMNePQRBCDEFGHIJKLMN9PQRSTUywXYZOI23~S6789 =':.'+.) 
c-S*l:A 1(\ABCDEFGHIJKLMN9PQRSTUVWXYZOI23~S6789 =':.,+.)[c-$*l:A 1,(\AeCDEFGHIJKLMN9PQRSCDEFGHIJKLMN9PQRSTUVWXYZOI23~S6789 =':.'+.)[ 
-S*l:A 1(\AeCCEFGHIJKLMN9PQRSTUYWXYZOI23~S67S9 =':.'+.)[~-S*):~ 1,(\ABCDEFGHIJKL~N9PQRSTDEFGHIJKL~N9PQRSTUYWXYZOI23~S6789 =':.'+.)[< 
S*I:A 1(\AeCDEFGHIJKLMN9PQRSTUVWXYZOI23~S67e9 =':.,+.I[c-s*):a 1.(\~BCDEFGHIJKL~~9PQABCDEFGHIJKLMN9PQRSTUVWXYZOI23~S6789 =':.,+.)[c­
*1;6 le\AeCOEFGHIJKLMN9PQRSTUVWXYZOI23~S6789 =':.'+,)[c-$*J;A 1,(\ABCnEFGHIJKLM~9PQRBCDEFGHIJKL"~9PQRSTUYWXYZOI23~S6189 =':.'+.)[<-' 
l:A 1(\ABCDEFGHIJK~MN9PORSTUVWXYZOI23~SE789 =':.'+,)«-$*J:6 1,(\ABr.DEFGHIJKL~N9PORSCDEFGHIJKLMNepORSTUVWXYZOI23~56789 =':.,+.)«-1* 
:6 /(\ABCDEFGHIJKLMN9PQRSTUVWXYZOI23~S6189 =':.'+,)[<-$*];6 1,(\ABCnEFGHIJKLMNePQRSTDEFGHIJKLHNepORSTUVWXYZOI23~56789 =':.'+,)I<-5*J 
6 I( ABCDEFGHIJKL~N9PCRSTUVWXYZO'23~S6789 =':.,+,)[<-5*J:6 1,(\ABCDEFGHIJKLMN9PQABCDEFGHIJKLMN9paRSTUVWXYZO'23~S6189 =':.'+,)[<-$*1: 

Ie ABCDEFGHIJKLMNePQRSTUYWXYZOI23~S67S9 =':.,+.)[<-5*1:6 1,(\ABCDEFGHIJKLMNePQ~eCDEFGHIJKLMN9PQRSTUVWXYZOI23~56789 =':>'+.)[<-$*1:6 
II _eCDEFGHIJKLMNePQR5TUVWXYZOI23~S67e9 =':.,+.)[<-5*3:4 I,C\ABCDEFGHIJKLMNepCR5CDEFGHIJKLMN9PQRSTUVWXYZOI23~S6789 :':>,+,)I<-$*):A 
( AeCDEFGHIJKLM~9PQRSTUVWXYZOI23~S67e9 =':.'+,)[<-$*):6 1,(\ABCDEFGHIJKLMNePQ~STDEFGHIJKLMN9PQRSTUVWXYZOI23~56789 =':.'+,)[<-$*1;A I 
ABCDEFG~IJKL~N9PCRSTUVWXYZOI23~S6789 =':>'+.)[<-$*];4 /,(\ABCDEFGHIJKLMN9PCAeCDEFGHIJKLMNepORSTUVWXYZOI23~56789 =':.'+.)[<-$*1:A Ie 
ABCDEFGHIJKLM~ePQRSTUVWXYZOI23~567e9 =':.'+.)r<-$*l:a /,I\ABCDEFGHIJKL~N9PQReCOEFGHIJKLMNepORSTUVWXYZOI2~~S6789 =':>'+.)[<-$*1;A 1(\ 
eCDEFGHIJKLMN9POR5TUVWXYZOI23~S67e9 =':>'+.)[<-S*J:A 1,(\ABCnEFGHIJ~LMN9PORSCDEFGHIJKLMNePQRSTUVWXYZO'23~S6789 =':.'+.)[<-S*l:~ I(\A 
CDEFGHIJKLMN9PQRSTUVWXYZOI23~S67e9 =':.'+.)I<-$*1:A /,(\AeCDEFGHIJKLMNBPQRSTDEFGHJJKL"N9PQRSTUVWXYZO'23~S6789 =':.,+.)«-$*]:6 I(\AS 
DEFGHIJKLMN9PCR5TUYWXYZO'23~S67e9 :':.'+.)«-$*l:A /,(\AeCDEFGHIJKLMN9POAeCDEFGHIJKLMN9PCRSTUVWXYZO'23~56189 :':>'+,)«-$*1:4 I(\ABC 
EFGHIJKLMN&PQRSTUVWXYZOI23~S6789 :,:.,+.)[<-$*);6 1,(\AeCDEFGHIJKLMN9PCRBCOEFGHIJKLMNepORSTUVWXYZOI23~S6789 =':.,+,)[<-5*):4 1(\AeCD 
FGHIJKLMN9PCR5TUVWXYZO'23~S6789 =':.'+.)«-$*J:6 1,(\AeCDEFGHIJKLMNepCp.SCDEFGHIJKLMNePQ~STuVWXYZO'23~S6789 =':.,+.)«-I*I:A I(\~BCDE 
GHIJKL~NepCRSTUVWXYZOI23~S67e9 =':.'+,){c-S*J:A 1,(\ABCDEFGHIJKLMNepaRSTDEFGHIJKLMNePQRSTUVWXYZOI23~S6789 =':.,+,1[<-5*]:6 I(\ABCD~F 
HIJKLMN9PQRSTUVWXYZOI23~S67B9 =':.,+.)«-$*J:6 1,(\ABCDEFGHIJKLMNePQAeCDEFGHIJKLMNePQRSTUVWXYZOI23~S6789 =':.,+.)[<-5*J:4 /(\A8CDEFr, 
IJKLMN9PQRSTUVWXYZO'23~S6789 :':.,+.)[<-1*]:6 1,(\ABCDEFGHIJKLMNepaRBCDEFGHIJKLM~ePQRSTUVWXYZOI23~56789 =':.,+.)[<-$*J:A /(\4BCnEFGH 
JKL~N9PQRSTUVWXYZ0123~S67e9 =':.'+,)[<-5*J:6 1.(\AeCDEFGHIJKLM~epaRSCDEFGHIJKLMN9PQRSTUVWXY70'23~S6789 =':.,+.)[<-5*J:6 I(\ABCDEFGHI 
KL~NePQRSTUVWXYZOI23~S6789 :':.,+,)[<-5*J:6 1,(\ABCDEFGHIJKLM~ePQR5TDEFGHIJKL~NgPQRSTUVWXY20'23~S6789 =':.'+,)[<-$*1:6 I(\ABCDEFGHIJ 
LMNePQRSTUYWXYZOI23~S6789 =':.'+.)[<-$*J:6 /,(\ABCDEFGHIJKLMN9paABCDEFGMIJKLM~9PQRSTUVWXYZOI23~S6789 =':.'+,)[<-$*1:6 /(\ABCDEFGHIJK 
~N9PQRSTUVWXYZOI23~S6789 :':.J+.)[<-S*J;6 1,(\AeCDEFGHIJKLM~ePQReCDEFGHIJKLMN9PQRSTUVWXYZOI23~56789 =':.'+,)[<-$*):6 I(\ABCDEFGHIJKL 
NepCRSTUVWXYZOI23~S6789 =':.'+.)I<·$*);A 1,(\ABCDEFGHIJKLMN9PQRSCDEFGHIJKLMNePQRSTUVWXYZOI23~S6789 =':.'+,)[<-$*1:6 1(\AeCDEFGHIJKLM 
9PQRSTUVWXYZOI23~S67B9 =':.,+,)[<-5*J;6 /,(\AeCDEFGHIJKLMN9PQRSTDEFGHIJKLMN9PCRSTUVWXYZOI23~S6789 =':>,+.)[<-$*]:4 I(\ABCDEFGHIJKLMN 
PQRSTUVWXYZOI23~S6789 :':.,+.)I<-$*J:6 I,C\ABCDEFGHIJKLMN9POABCDEFGHIJKLMN9PQftSTUVWXYZOt23~56789 :':.'+.)[<-$*]:6 1(\ABCDEFGHIJKLMN9 
QRSTUVWXYZOI23~S6789 =':.,+,)[<-5*1:6 1,(\ABCDEFGHIJKLMN9PQRBCDEFGHIJKLMN9PORSTUVWXYZOI23~S6789 =':.'+.)[<-S*l:A 1(\ABCDEFGHIJKLMN9P 
R5TUVWXYZOI23~S6789 =':.,+.){<-,*];6 1,(\ABCDEFGHIJKLMN9PORSCDEFGHIJKLMNepO~STUVWXYZO'23~S6789 =':.'+.)[<-$*];6 I(\ABCOEFGHIJKLMNSPC 
5TUVWXYZ0123~56789 =':.,+.)[<-S*):6 1,(\ABCDEFGHIJKLMN9PQRSTDEFGHIJKL~N9PQRSTUVWXYZOI23~S6789 =':.'+.)[<-S*J:~ 1(\ABCDEFGHIJKLMN9PQR 
TUVWXYZO'23~S6189 =':>'+,.[<-$*1:6 1,(\ABCDEFGHIJKLMN9PQABCDEFGHIJKLMN9PQRSTUVWXYZOI23~S6789 =':.,+.){<-5*):6 1(\ABCDEFGHIJKLMN9PQRS 
UVWXYZ0123~S6789 =':.,+.)I<-$*J:6 I,C\AeCDEFGHIJKLMN9PQ~eCDEFGHIJKLMN9PORSTUV~XYZOI23~56789 :':.'+.)[<-$*J:6 /(\ABCDEFGHIJKLHN9PORST 
VWXYZO'23~56789 :':.'+.)[<-S*';A I,C\ABCDEFGHIJKLMN9PQRSCOEFGHIJKLMNePQR5TUVWXYZOI23~56789 =':.'+.)[<-$*':6 /(\ABCDEFGHIJKLMN9PORSTU 
WXYZ0123~S6789 =':>/+,)[c-$*J:A /,('ABCDEFGHIJKLMNePQRSTDEFGHIJKLMN9PQR5TUVWXYZOI23~S6189 =':.'+,)1<-1*];4 /C\ABCDEFGHIJKLMN9PORSTUV 
XYZ0123~S6789 =':.'+,)[<-S*l;! /,(\ABCDEFGHIJKLMNePQABCDEFGHIJKLMN9PQRSTUVWXY70123~56789 =,:.,+.)«-I*J:A /(\ABCDEFGHIJKLMN9PORSTUVW 
YZC123~S6789 =':.,+.)(c-S*l:A /,C\ABCDEFGHIJKLMNePQRBCDEFGHIJKL~N9PQ~STUYWXYZO'23~56789 =':.,+.)[c-$*':A 1(\AeCDEFGHIJKLMN9PQRSTUVWX 
Z0123~S6789 =':.,+.)[<-S*J:b /,(\ABCDEFGHIJKLMN9PORSCDEFGHIJKLMN9PQRSTUVWXYZO'23~56789 =':.,+.)I<-5*J:6 If\ABCOEFGHIJKLMN9PQRSTUVWXY 
C123~S6789 =':.,+.)[<-S*l;b 1,(\ABCDEFGHIJKLMN9PQ~STDEFGHIJKLMNePQRSTUVWXYZOI23~S6789 =':.,+.)«-1*1:6 IC\AeCDEFGHIJKLMN9PQRSTUVWXYZ 
123~S6789 .':.J+.)[C-S*J:A 1,(\ABCDEFGHIJKLMNepo~eCOEFGHIJKLMN9PORSTUVwXYZOI23~S6789 :':.,+,)[C-S*J;6 /(\ABCDEFGHIJKLMN9PQRSTUVWXYZO 
23~S67e9 =':.,+.)[<-5*J:A 1,(\ABCDEFGHIJKLMNePQRBCDEFGHIJKLMN9paR5TUVWXYZOI23~S6789 =':>'+.)[<-$*]:4 1(\ABCDEFGHIJKL~N9PORSTUVWXYZOI 
3~S6789 =,:>,+.)«-s*];~ J,(\ABCOEFGHIJKL~NePQRSCDEFGHIJKLMN9PQRSTUVWXYZOI23~56789 =':>J+.)[<-S*):! 1(\AeCDEFGHIJ~LM~9PQRSTUVWXYZOI2 
~56789 =':.'+.)«-S*J:~ 1,(\ABCDEFGHIJKLMN9PQRSTDEFGHIJKlMNePQRSTUVwXYZOI23~5e789 =':>,+,)[<-S*J:A 1(\AeCDEFGHIJKL~N9PQRSTUYWXYZOI23 
56789 c':.'+,)«-S*J:A 1.(\ABCDEFGHIJKLMN9POAeCDEFGHIJKLMN9PQR5TUVWXYZOI23~S6789 :':>'+.)[<-$*l:A 1(\ABCDEFGHIJKLMN9PQ~STUV~XYZO'23~ 
6789 =':.'+.)I~-S*J;4 /,(\ABCDEFGHIJKLMN9PQRBCDEFGHIJKLMN9PQRSTUVWXYZOI23~S6799 =,:.,+.1[<-$*);6 IC\ABCDEFGHIJKLMNepORSTUV~XYZO'2;~S 
'89 :':.,+.)(c-5*J:6 1,(\ABCDEFGHIJKLMN9PORSCDEFGHIJKLMN9PQ~STUVWXY20123~S678~ =':.J+,)[<-S*]:A 1(\ABCDEFGHIJKLMNepa~STUVwXYZOI23~S6 
89 .':.i+.J«-,*1:6 /,('AeCDEFGHIJKLMN9PQ~STDEFGHIJKLMN9PQ~STUVWXYZOI23~S6789 =':.,+,)·«-1*1:6 1(\ABCOEFGHIJKLMNePQRSTUYWXYZOI23~567 
9 .':.,+.)[<-S*l:A 1,(\ABCDEFGHtJKLMN9PQAeCDEFGMIJKLMNePQRSTUVWXY20123~S6789 =':.'+,)[<-5*J:A 1(\ABCDEFGHIJ~LMNePQRSTUYWXYZOI23~S67e 
.':.,+.)[c-S*l;a 1,(\AeCDEFGHrJKLMN&PQRBCDEFGHrJKLMN9PQRSTUVWXYZO'23~S6789 :':.,+.J[<-1*1:6 /(\ABCOEFGHIJKLMN&PQ~5TUVWXYZOI23~S67e9 

.':., •• )[<-S*]:A 1,('ABCDEFGHIJKLMN&PQRSCDEFGHIJKLMN9PQRSTUVWXYZOI23~56189 :':.,+.)«-1*):4 1(\ABCDErGHIJKLMNePQRSTUVWXYZOI23~S6789 
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':>,+.)[C-I*]:6 1,(\AeCDEFGHIJKLMNBPQRSTDEFGHIJKLMNePQRSTUVWXYZ0123~S6789 =':>1+.)[<-$*]:6 1(\ABCDEFGHIJKL"NepORSTUVWXYZ0123~S67e9 = 
:>I+.J[e-l*l:~ 1,(\ABCDEFGHIJKLMNBPQABCDEFGHrJKLMN&PQRSTUVWXYZ0123~56789 ~':>J+.)[e-S*1:6 1(\AeCDEFGHIJKLMNe~QRSTUVWXYZOI23~S67e9 =' 
>1+.)[e-5*1:6 1,(\ABCDEFGHIJKLMNePQRBCDEFGHIJKLMN9PQRSTUVWXYZ0123~S6789 =':>/+.)[e-5*1:6 1(\ABCDEFGHIJKLM~ePQRSTUVWXYZ0123~S6789 =': 
I •• J'<-I*l;~ 1,(\ABCOEFGHIJKLMN9PQRSCDEFGHIJKLMN9PQRSTUVWXYZOI23~S6789 =':>'+5)«-$*];6 1(\AeCDEFGHIJKLMN9PQRSTUVWXYZOI23~S67e9 =':> 
.,)[<-1*1:6 1,(\ABCDE'GHIJKLMNePQ~5TDEFGHIJKL~NePQRSTUVWXYZOI23~S6789 =':>,+.)[e-S*J;A 1(\ABCDEFGHIJKLMN9PQRSTUVWXYZOI23~S6789 =':>J 
,)[e-5*1;! 1,(\ABCDEFGHIJKLMN9PQABCDEFGHIJKLMNepORSTUVWXYZOt23~S6789 :':>J+.)[<-1*1;A 1(\AeCDEFGHIJKLMNePQR5TUYWXYZ0123~S67e9 =':>J+ 
)[e-5*);6 1,(\ABCDEFGHIJKLMN9PQRBCDErGH!JKLMN&PQRSTUVWXYZOI23~56789 =':>J+.)[c-S*):4 1(\ABCDEFGHIJKLMN9PQRSTUVWXYZOt23~S67a9 =':.J+. 
[c-S*l;A 1,(\_eCDEFGHIJKL~NePQ~SCDEFGHIJKLMNePQ~STUVWXYZOt23~S6789 =':.J+.)[<-'*1:6 1(\~BCDEFGHIJKL~NePQ~STUVWXYZOI23~567a9 =':>J+.) 
e-S*);A 1,(\AeCDEFGHIJKLMNePQRSTDEFGHIJKLMNepORSTUVWXYZOI23~S6789 =':>J+.)(c-!*l:! 1(\AeCnEFGHIJKLMN9PQRSTUVWXYZOI23~S6789 =':>J+.)[ 
-5*]:6 1,(\AeCDEFGHIJKLMN&POA6CDEFGHIJKLMN&PCRSTUVWXYZOI23~S6789 =':>'+.)[<-S*l:A 1(\ABCDEFGHIJKL~N9PQ~STUVWXYZO'23~S6789 =':.J+.)[< 
S*);A 1,(\AectEFG~IJKLM~SPQ~eCDEFG~IJKL~NePQRSTUVWXYZOI23~S6789 =':.'+.)[<-'*l:~ 1(\ABCDEFG~lJKLMN&PQ~STUVWXYZOI23~S6789 =':.'+.)[<­
*):6 1,(\ABCDEFGHIJKL~NepORSCDEFGHIJKLM~ePQRSTUVWXYZOI23~S6789 =':>'+.)[<-5*1:6 1(\ABCDEFGHIJKLMNePQRSTUVWXYZO'23~567S9 :':>J+.)[<-$ 
l;A 1,(\AeCDEFGHIJKLM~'ePQRSTDEFGHIJKL~NePQRSTUVWXYZOI23~S6789 =':>J+.){<-t*l;! 1(\AeCr.EFGHIJKlMN9PQ~STUVWXYZOI23~S6789 =':>J+.)[<-$* 
:6 1,(\.eCDEFGHIJKLMN9PQASCDEFGHIJKLM~9PQRSTUVWXYZOI23<S6789 =':>J+.)[<-S*):A 1{\AeC~EFGHIJKLMNepORSTUVWXYZOI23~S6789 =':>J+.)I<-$*7 
A 1.(\AeCDEFGHIJKLMN9PQ~BCDEFGHIJKLMN9PQRSTUVWXYZOI23~S6789 :':>J+.)[<-S*l:! 1(\A6CDE'GHIJKL~N&PQRSTUVWXYZOI23~S6789 :':>,+.1[<-5*,: 
1.( ABCDEFGHIJKL~NepCRSCDErGHIJKL~~ePQRSTUVWXYZOt234S67S9 =':>;+.)[<=$wl:t 1(\A~CDEFGH!J~L~N8PQRSTUYWXYZOI23~S6789 :·:~J+.)[<-$*l;~ 
1,(ABCOEFGH!JKLMNePQRSTDErGHIJKLMNepaRSTUVWXYZOI23~S6789 :':.J+.l[<-$*l:b 1(\AeCOEFGHIJ~LM~ePQRSTUVWXYZOI23~S67e9 =':.J+.)[<-$*l:A 
,( ABCDEFGHIJKL~~epOAeCDEFGHIJKLMNSPORSTUV~XYZOI23~S6789 =':.,+.)[<-S*l:A 1(\'BCDEFGHIJKL~~ePQ~STUVWXYZOI23~S6789 :':.J+.)[<-5*1:b I 
C AeCr.EFGHIJKLM~9PQRBCDEFG~IJKL~NePQRSTUVWXYZOI23~S67e9 :':>J+.l[<-f*l;! /C\AeCDEFGHIJKL~~apO~STUVWXYZOI23~S6789 :t:>J+.)[<-S*l:A I, 
AeCDErGHIJKL~NepORSCnEFGHIJKL~NepCRSTUVWXYZOt23~S67a9 =':>,+.)[<-$*3:6 1(\AeCDEFGHIJ~L~NePQRSTUVWXYZOt23~S67a9 =t:>J+.)[<-S*l;A 1.( 
AeCDEFGHIJKLMNepORSTDErGHIJKLMNePQRSTUV~XYZOI23~S67e9 :':>J+.)[<-S*l:A 1('AeCtEFGHIJ~LMNepO~STUVWXYZOI23~S6789 =':>J+.)[<-s*l:A 1,(\ 
eCDEFGHIJKLMNePQAeCDErGHIJKLMNePQRSTUVwXYZOI23~S67e9 =':.,+.)[.-1*]:6 1(\AeC~EFGHIJKLMNepaRSTUVWXYZ01234S67e9 :·:>J+.)[<-S*]:A I.(\A 
CDEFGHIJKLMNePQReCDEFGHIJKLMN9PQP.STU~WXYZOI23~S6789 :·:>J+.)[<-S*l;h /(\AeCDEFG~IJ~L~N&paRSTUVwXY20123~S6789 :t:>J+.)[<-S*l:b /.(\AS 
DEFGHIJKL~~epCRSCOEFG~IJKL~~ePQRSTUVwXYI0123~S6789 =':>J+.)[<-S*l;A 1(\AeCDEFGHIJKLMNePQ~5TUVWXYZOI23~567S9 =':>J+.l[<-!*l:A I,(\ABC 
E'GHrJKL~Ngpa~STDE'GMIJKL~N~PO~ST~WIYIOt23~567S9 =·:~J •• ll<~ •• ltl Ir\ABCDE'G~lJKLMNIPORSTUVWXYZ0123~S57a9 =':.J •• I[<-$~l:A I~T\A5C~ 
FGHIJKLMNePQAeCDEFGHIJKLMNePQRSTUVWXYZO'23~567S9 =':>J+.)[<-$*];6 1(\~6CDf'FGHIJKLMNePQRSTUVWXYZOI23~S67e9 :':.'+.)[<-$*1;6 1.(\A8CDE 
GHIJKLMNepOR6CDEFGHIJKLMNepORSTUVWXYl0123~S6789 =':.J+.)[<-5*I:A 1(\AeCDEFGHIJKL~NePQRSTUVWXYZOt23~S67e9 =':>J+.)[c-$*l:A I,(\ABCDEF 
HIJKLMNePQRSCDEFGHIJKLMNSPQRSTUVWXYZOI23~S6789 =,:>,+.)[<-5*);6 1(\ABCDEFGHIJKL~NePQR5TUVWXYZOI23~S6789 =':>J+.)[<-S*l:A I.(\ABCDEFG 
IJKlMN9PQRSTDErGHIJKLMNePQRSTUVWXYI0t23~S6789 =':.,+.)t<-S*):A 1(\AeCDEFGHIJKlMN9paRSTUVWXYZ0123~S67a9 =':>J+.I[<-S*l;A I.(\ABCDEFGH 
JKL~NePQABCDEFGHIJKLMNePQRSTUVWXYZOt23~S6789 =,:>,+.)[<-$*);A 1(\AeCDErGHIJKLw~ePQ~STUVWXYZ0123~S67a9 =':>J+.t[<-$*l;! I,(\ABCOEFGHI 
KLMN&PQReCDEFGHIJKLMNeFCRSTUVWXYZO!23~S67e9 =':>1+.)[<-5*1:6 1(\AeC~EFGHIJKLM~ePQRSTUVWXYZDI23~S6789 =':>J+.I[<-$*];& I,(\ABCDEFGHIJ 
LMNePQRSCDEFG~IJKL"NePQRSTUYWXYZOI23~S67e9 =·:>J+.)[c-$*):A 1('AeCDEFGHIJKLMNePQ~STUVWXYZ0123~S6789 =':>J+.)[~-$.':A 1,(\"8CDE~GHIJK 
~NePQRSTDEFGH!JKLMNepCRSTUVWXYZOt23~S67e9 :':>;+.)[<-5*1:6 1(\4eCDEFGHIJKLMN9FQ~STUVWXYZOI23~567B9 =':>J+.)[e-!*l:~ 1,(\AeCDE~GHIJKL 
~epCA8CDEFGHIJKLMNePQRSTUVwXYZOI23~S6789 =':>J+.l[<-5*1:6 1(\AeCDEFGHIJKL~NepCRSTUVWXYZOI23~56789 =':>J+.)«-I*];4 I,(\ABCDEFGHIJKLM 
ePQRBCDEFGHIJKL~N9PORSTUVWXYZOI23~S67S9 =':>J+.)t<-S*);! 1(\.eCDEFGHIJ~L~~ePQRSTUVWXYZOI23~S6789 =':>'+.J[<-S*i:! I.(\ABCDEFGHIJKLMN 
PQR5CDEFGHIJKLMNePQRSTUVWXYZOI23~S6789 =':>J+.)[<-S*l:A 1(\AeCDEFGHIJKL~NePQR5TUVWXYZOI23~S67e9 =':>J+.)[<-S*l:A 1,(\ABCDEFGHIJKLM~9 
QRSTDEFGHIJKL~NePQRSTUVWXYZOI23~S6789 :':>J •• )[<-l*J:A 1(\AeCDEFGHIJKLMN&PQRSTUVWXYZ0123~S6789 =':>,+.)(c-$*];4 1,('ABCDEFGHIJKLMN9P 
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• THE FBLL&WING TEST WILL P~tNT A GR&UP SF LINES WITH AND WITH9UT TAB/BACKSPACE CeNTR9l. AFTER THE FIRST GReUp HAS BEEN 
• PRINTED A HALT WILL SCCUR AND THE P8SITI9N SF THE CeNS&LE TAB/BACKSPACE S~ITCH SHBULD BE REYERSED. THEN CLEAR THE HALT 

THIS IS A TEST eF THE TAB AND BACKSPACE FEATURE SF THE SDS LINE PRINTER. 
THIS IS A TEST SF THE TAB AND BACKSPACE FEATURE SF THE SDS LI~E PRINTER. 
THIS 15 A TEST SF THE TAB ANO BACKSPACE FEATURE SF THE SDS LYNE PRINTER. 
THIS IS A TEST SF THE T~e AND BACKSPACE FEATURE SF THE sns LINE PRINTER. 
THIS IS A TEST SF THE TAB AND BACKSPACE FEATURE 9F THE sns LINE PRINTER. 

OACE FEATURE SF THE 50S LINE PRINTER. 
OACE FEATURE iF THE SDS LINE PRINTER. 
OACE FEATURE SF THE SDS LINE PRINTER. 
OACE FEATURE SF THE SDS LINE PRINTER. 
OACE FEATURE SF THE SDS LINE PRINTER. 

STAB AND BACKSP )THIS IS A TEST IF THE 
STAB AND BACKSP )THIS IS A TEST SF THE 
STAB AND BACKSP )THIS IS A TEST SF TrE 
STA! AND BACKSP )THIS IS A TEST SF THE 
STAB AND BACKSP )THIS IS A TEST SF T~E 
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* THE ~eLLeWING TEST WILL SLEW I ~AGE. 
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• THE 'SLL&WING TEST WILL CHECK VERTICAL AND H8RIZ8NTAL C8ftTR8L. 
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= 
.,'c 

-/e II NE PRINTER TESTER R WILBORN 4-1-63 
* 
00200 0 00 00000 MC00 HLT 
00201 0 40 10060 PRTW PRINTER READY TEST 
00202 0 01 00201 BRU ')"-1 
00203 0 02 10060 SLPW SKIP LINE 
00204 0 13 00635 POT 4LNE 
00205 0 71 00631 LDX M56 
00206 0 02 42660 MC02 PLPW PRINT LINE 
00207 0 13 00657 POT OMSG 
00210 0 40 21000 BRTW 
00211 0 01 00210 BRU *-1 
00212 0 41 00206 BRX MC02 
00213 0 02 10060 SLPW SKIP LINE 
00214 0 13 00635 POT 4LNE 
00215 0 46 30003 MC04 CLR 
00216 0 35 00475 STA CT9 i0 SET COUNT TO ZERO 
00217 0 40 20400 BPT 1 CHAR PRINT WANTED 
00220 0 01 00302 BRU MC2 10 NO 
00221 0 71 00630 LDX M4 SET OUTPUT CELLS 
00222 2 76 00653 LOA OUTPTA&4,2 
00223 2 35 00657 STA OUTPT1&4,2 

i00224 0 41 00222 BRX *-2 
00225 0 71 00631 LDX M56 
00226 0 02 42660 MC04M PLPW PRINT CHAR TEST TITLE 
00227 0 13 00663 POT OMSG4 
00230 0 40 21000 BRTW 
00231 0 01 00230 BRU *-1 
00232 0 41 00226 BRX MC04M 
00233 0 02 10060 SLPW SKIP LINE 
00234 0 13 00636 POT 5 LNE 
00235 0 76 00623 LOA C5 ADVANCE LINE COUNTER 
00236 0 55 00475 ADD CT90 
00237 0 35 00475 STA CT90 
00240 0 76 00627 LDA C131 
00241 0 35 00633 STA COUNT1 
00242 0 76 00646 MC04R LDA OUTPUT SET INTERLACE POT 
00243 0 35 00250 STA MC05&1 
00244 0 76 00621 lOA C3 SET COUNTER 
00245 0 35 00671 STA TEMP&l 
00246 0 71 00631 lOX M56 
00247 0 02 42660 MC05 PLPW OUTPUT LINE OF DATA 
00250 0 00 00000 PZE 1,..,': POT SET AT START 
00251 0 40 21000 BRTW 
00252 0 01 00251 BRU .,',· .. 1 
00253 0 41 00247 BRX MC0S 
00254 0 02 10060 SLPW SKIP A LINE 
00255 0 13 00634 POT lLNE 
'00256 0 43 00460 BRM CTOI1 LINE COUNT 
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00257 1 00 00633 REDUCE COUNT1 DONE WITH 132 LINES 
00260 0 01 00272 BRU MC10 NO 
00261 0 76 00626 LOA C66 YES 
00262 0 54 00475 SUB CT90 
00263 0 35 00645 STA XLNE 
00264 0 40 10060 PRTW PRINTER READY TEST 
00265 0 01 00264 BRU '/('-1 
00266 0 43 00476 BRM KLUGE 
00267 0 02 10060 SLPW SKIP A LINE 
00270 0 13 00645 POT XLNE 
00271 0 01 00302 BRU MC20 
00272 0 61 00250 MC10 MIN MC05&1 
00273 1 00 00671 REDUCE TEMP&1. DONE 4 LOOPS 
00274 0 01 00246 BRU MC05-1 NO 
00275 0 61 00653 MIN OUTPT1 YES 
00276 0 61 00654 MIN OUTPT2 
00277 0 61 00655 MIN OUTPT3 
00300 0 61 00656 MIN OUTPT4 
00301 0 01 00242 BRU MC04R 
00302 0 40 20200 MC20 BPT 2 BACKSPACE/TAB TEST 
00303 0 01 00366 BRU MC40 NO 
00304 0 40 10060 PRTW PRINTER READY TEST 
00305 0 01 00304 BRU *-1 
00306 0 43 00476 BRM KLUGE 
00307 0 02 10060 SLPW SKIP A LINE 
00310 0 13 00640 POT 10LNE 
00311 0 71 00631 lOX M56 
00312 0 02 42660 MC22 PLPW 
00313 0 13 00660 POT OMSG1 
00314 o 40 21000 BRTW 
00315 o 01 00314 BRU *-1 
00316 o 41 00312 BRX MC22 
00317 o 02 10060 SLPW SKIP LINE 
00320 o 13 00634 POT 1LNE 
00321 o 71 00631 LOX M56 
00322 o 02 42660 MC24 PLPW 
00323 o 13 00661 POT OMSG2 
00324 o 40 21000 BRTW 
00325 o 01 00324 BRU *-1 
00326 o 41 00322 BRX MC24 
00327 o 02 10060 SLPW SKIP LINE 
00330 o 13 00641 POT 11LNE 
00331 o 76 00620 LOA C1 
00332 o 35 00670 STA. TEMP MAJOR lOOP 
00333 o 76 00622 MC24M LOA C4 
00334 o 35 00671 STA TEMP&l MINOR LOOP 
00335 o 71 00631 LOX M56 
00336 o 02 42660 MC25 PLPW 
00337 o 13 00662 POT OMSG3 
00340 o 40 21000 BRTW 
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00341 0 01 00340 BRU 1,-1 
00342 0 41 00336 BRX MC25 
00343 0 02 10060 SLPW SKIP LI NE 
00344 0 13 00634 POT 1~NE 

00345 1 00 00671 REDUCE TEMP&l DONE WITH MINOR LOOP 
00346 0 01 00335 BRU MC25-1 NO 
00347 1 00 00670 REDUCE TEMP DONE WITH MAJOR LOOP 
00350 0 01 00352 BRU Ok&2 

00351 0 01 00361 BRU Me27 YES 
00352 0 40 10060 PRTW PRINTER READY TEST 
00353 0 01 00352 BRU *-1 
00354 0 43 00476 BRM KLUGE 
00355 0 02 10060 SLPW SKIP LINE 
00356 0 13 00636 POT 5LNE 
00357 0 00 00000 HLT 
00360 0 01 00333 BRU MC24M 
00361 0 40 10060 MC27 PRTW PRINTER READY TEST 
00362 0 01 00361 BRU *-1 
00363 0 43 00476 BRM KLUGE 
00364 0 02 10060 SLPW STEP A LINE 
00365 0 13 00643 POT 29LNE 
00366 0 40 20100 MC40 BPT 3 IS A SLEW TEST WANTED 
00367 0 01 00400 BRU Me50 
00370 0 71 00631 LOX MS6 
00371 0 02 42660 MC42 PLPW PRINT SLEW TEST MSG 
00372 0 13 00664 POT OMSG5 
00373 0 40 21000 BRTW 
00374 0 01 00373 BRU ·'<'-1 
00375 0 41 00371 BRX MC42 
00376 0 02 10060 SLPW SKIP LINE 
00377 0 13 00644 POT 66LNE 
00400 0 40 20040 MC50 BPT 4 
00401 0 01 00215 BRU MC04 
00402 0 11 00631 LOX MS6 
00403 0 02 42660 MC51 PLPW PRINT THE TITLE 
00404 0 13 00667 POT OMSG8 
00405 0 40 21000 BRTW 
00406 0 01 00405 BRU *-1 
00407 0 41 00403 BRX MC51 
00410 0 02 10060 SLPW 
00411 0 13 00636 POT SLNE 
00412 0 16 00624 LOA C21 
00413 0 35 00670 STA TE.MP 
00414 0 11 00631 LOX M56 
00415 0 02 42660 MC52 PLPW 
00416 0 13 00665 POT OMSG6 
00417 0 40 21000 BRTW 
00420 0 01 00417 BRU *-1 
00421 0 41 00415 BRX MC52 
00422 0 02 10060 SLPW 
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00423 0 13 00634 POT 1LNE 
00424 0 71 00631 LOX M56 
00425 0 02 42660 MC55 PL P\\J 
00426 0 13 00666 POT OMSG7 
00427 0 40 21000 BRTW 
00430 0 01 00427 BRU *-1 
00431 0 41 00425 BRX MC55 
00432 0 02 10060 SLPW 

. 00433 0 13 00634 POT 1LNE 
00434 1 00 00670 REDUCE TEMP 
00435 0 01 00414 BRU MC52-1 
00436 0 71 00631 LOX M56 
00437 0 02 42660 MC56 PLPW 
00440 0 13 00665 POT OMSG6 
00441 0 40 21000 BRTW 
00442 0 01 00441 BRU *-1 
00443 0 41 00437 BRX MC56 
00444 0 71 00631 LOX M56 
00445 0 02 42660 MC57 PLPW 
00446 0 13 00666 POT OMSG7 
00447 0 40 21000 BRTW 
00450 0 01 00447 BRU *-1 
00451 0 41 00445 BRX MC57 
00452 0 02 10060 SLPW 
00453 0 13 00634 POT 1LNE 
00454 0 43 00476 BRM KLUGE 
00455 0 02 10060 SLPW 
00456 0 13 00642 POT 16LNE 
00457 0 01 00215 BRU MC04 
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PAGE 
"I" 
* SIR TO COUNT THE NUMBER OF LINES PRINTED. 
"I" 
00460 0 00 00000 CT00 PZE ** 
00461 0 61 00475 MIN CTg0 
00462 0 76 00475 LOA CTg0 
00463 1 01 00625 EQUAL C50 
00464 0 51 00460 BRR CT00 NOT A FULL PAGE 
00465 0 40 10060 PRTW PRINTER READY TEST 
0046.6 0 01 00465 BRU *-1 
00467 0 43 00476 BRM KLUGE 
00470 0 02 10060 EOM 10060 SLEW 16 LINES 
00471 0 13 00642 POT 16LNE 
00472 0 46 30003 CLR 
00473 0 35 00475 STA CTg0 PAGE COUNT TO ZERO 
00474 0 51 00460 BRR CT00 
00475 0 00 00000 CTg0 PZE *-1. PRINTED LINE COUNT 
00476 0 00 00000 KLUGE PZE 
00477 0 02 42660 EOM 42660 
00500 0 13 00504 POT KLUGEI 
00501 0 40 21000 BRTW 
00502 0 01 00501 BRU ''''-1 
00503 o 51 00476 BRR KLUGE 
00504 00040600 KLUGEl. OCT 40600 

00600 KLUGE2 BOOL 600 
00600 ORG KLUGE2 

00600 60606060 OCT 60606060 
REDUCE OPD 10000000 

00601 06040000 OCT 06040000 
00602 o 20 00000 NOP 
00603 o 53 40000 SKN-I· 0 
00604 o 51 00000 BRR 0 
00605 o 61 00000 MIN 0 
00606 o 51 00000 BRR 0 

EQUAL OPO 10100000 
00607 0 36 00616 STB EQUALI 
00610 0 75 00632 LOB 0M23 
00611 0 70 40000 SKM* 0 
00612 0 01 00614 BRU "·&2 
00613 0 61 00000 MIN 0 
00614 0 75 00616 LOB EQUALI 
00615 0 51 00000 BRR 0 
00616 0 00 00000 EQUALI PZE -Ide 
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PAGE 
* 
* PROGRAM CONSTANTS AND PARAMETERS 
i', 

PLPW OPD 00242660 
PRTW OPD 04010060 
SLPW OPD 00210060 

00617 00000000 CO DEC 0 
00620 00000001 Cl DEC 1 
00621 00000003 C3 DEC 3 
00622 00000004 C4 DEC 4 
00623 00000005 C5 DEC 5 
00624 00000025 C21 DEC 21 
00625 00000062 C50 DEC 50 
00626 00000102 C66 DEC 66 
00627 00000203 C131 DEC 131 
00630 77777774 M4 DEC -4 
00631 77777710 M56 DEC -56 
00632 77777777 0M23 OCT 77777777 
00633 o 00 00000 COUNTI PZE .,'r* 132 LINE COUNT 
00634 00000001 1 LNE DEC 1 1 LINE SPACE 
00635 00000004 4 LNE DEC 4 4 LINE SPACES 
00636 00000005 5 LNE DEC 5 5 LINE SPACES 
00637 00000010 8LNE DEC 8 8 LINE SPACES 
00640 00000012 10 LNE DEC 10 10 LINE SPACES 
00641 00000013 11LNE DEC 11 11 LINE SPACES 
00642 00000020 16LNE DEC 16 16 LINE SPACES 
00643 00000035 29LNE DEC 29 29 LtNE SPACES 
00644 00000102 66LNE DEC 66 SLEW 66 LINES 
00645 {) 00 00000 XLNE PZE *.,'e N LINE SPACES 
00646 o 13 00653 OUTPUT POT OUTPTI 
00647 02041000 OUTPTA OCT 2041000 
00650 02041200 OUTPTB OCT 2041200 
00651 02041400 OUTPTC OCT 2041400 
00652 02041600 OUTPTD OCT 2041600 
00653 o 00 00000 OUTPTI PZE **) 
00654 o 00 00000 OUTPT2 PZE *'/r 
00655 o 00 00000 OUTPT3 PZE .,'e-le 

00656 o 00 00000 OUTPT4 PZE *-Ie 

00657 01242000 Orv1SG OCT 1242000 
00660 02042100 Otv\SG 1 OCT 2042100 
00661 02042141 Ot~SG2 OCT 2042141 
00662 01202300 OMSG3 OCT 1202300 
00663 01102400 OMSG4 OCT 1102400 
00664 00542500 OMSG5 OCT 542500 
00665 02042600 OMSG6 OCT 2042600 
00666 02042700 OMSG7 OCT 201.2700 
00667 01102750 OMSG8 OCT 1102750 
00670 00012 TEMP BSS 10 

00100 ORG 64 
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00100 o 01 00601 BRU REDUCE 
00101 o 01 00607 BRU EQUAL 

01000 ORG 512 OCTAL 1000 
01000 21222324 PRINT! BCI 9,ABCDEFGHIJKLMNOPQRSTUVWXYZ0123456789 
01011 12131415 OCT 12131415 
01012 16172033 OCT 16172033 
01013 34353640 OCT 34353640 
01014 53545556 OCT 53545556 
01015 57606174 OCT 57606174 
01016 76212223 OCT 76212223 
01017 24252627 BCI 8,DEFGHIJKLMNOPQRSTUVWXYZ012345678 
01027 11121314 OCT 11121314 
01030 15161720 OCT 15161720 
01031 33343536 OCT 33343536 
01032 40535455 OCT 40535455 
01033 56576061 OCT 56576061 
01034 73747621 OCT 7:)747621 
01035 22232425 BCI 4,BCDEFGHIJKLMNOPQ 
01041 21222324 BCI 9,ABCDEFGHIJKLMNOPQRSTUVWXYZ0123456789 
01052 12131415 OCT 12131415 
01053 16172033 OCT 16172033 
01054 34353640 OCT 3~353640 
01055 53545556 OCT 53545556 
01056 57606174 OCT 57606174 
01057 76212223 OCT 76212223 
01060 24252627 BCI 8,DEFGHIJKLMNOPQRSTUVWXYZ012345678 
01070 11121314 OCT 11121314 
01071 15161720 OCT 15161720 
01072 33343536 OCT 33343536 
01073 40535455 OCT 40535455 
01074 56576061 OCT 56576061 
01075 73747621 OCT 73747621 
01076 22232425 BCI 4,BCDEFGHIJKLMNOPQ 

01200 ORG 640 OCTAL 1200 
01200 22232425 PRINT2 BCI 9,BCDEFGHIJKLMNOPQRSTUVWXYZ0123456789 
01211 13141516 OCT 13141516 
01212 17203334 OCT 17203334 
01213 35364053 OCT 353'64053 
01214 54555657 OCT 54555657 
01215 60617476 OCT 60617476 
01216 21222324 BCI 9,ABCDEFGHIJKLMNOPQRSTUVWXYZ0123456789 
01227 12131415 OCT 11131415 
01230 16172033 OCT 16172033 
01231 34353640 OCT 34353640 
01232 53545556 OCT 53545556 
01233 57606173 OCT 57606173 
01234 74762122 OCT 74762122 
01235 23242526 BCI 4,CDEFGHIJKLMNOPQR 
01241 22232425 BCI 9,BCDEFGHIJKLMNOPQRSTUVWXYZ0123456789 
01252 13141516 OCT 13141516 
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01253 17203334 OCT 17203334 
01254 35364053 OCT 35364053 
01255 54555657 OCT 54555657 
01256 60617476 OCT 60617476 
01257 21222324 BCI 9,ABCDEFGHIJKLMNOPQRSTUVWXYZ0123456789 
01270 12131415 OCT 12131415 
01271 16172033 OCT 16172033 
01272 34353640 OCT 34353640 
01273 53545556 OCT 53545556 
01274 57606173 OCT 57606173 
01275 74762122 OCT 74762122 
01276 23242526 BCI 4,CDEFGHIJKLMNOPQR 

01400 ORG 768 OCTAL 1400 
01400 23242526 PRINT3 BCI 9,CDEFGHIJKLMNOPQRSTUVWXYZ0123456789 # 
01411 14151617 OCT 14151617 
01412 20333435 OCT 20333435 
01413 36405354 OCT 36405354 
01414 55565760 OCT 55565760 
01415 61747621 OCT 61747621 
01416 22232425 BCI 9,BCDEFGHIJKLMNOPQRSTUVWXYZ0123456789 
01427 13141516 OCT 13141516 
01430 17203334 OCT 17203334 
01431 35364053 OCT 35364053 
01432 54555657 OCT 54555657 
01433 60617374 OCT 60617374 
01434 76212223 OCT 76212223 
01435 24252627 BCI 4,DEFGHIJKLMNOPQRS 
01441 23242526 BCI 9,CDEFGHIJKLMNOPQRSTUVWXYZ0123456789 , 
01452 14151617 OCT 14151617 
01453 20333435 OCT 20333435 
0145 11 36405354 OCT 36405354 
01455 55565760 OCT 55565760 
01456 61747621 OCT 61747621 
01457 22232425 BCI 9,BCDEFGHIJKLMNOPQRSTUVWXYZ012J456789 
01470 13141516 OCT 13141516 
01471 ,17203334 OCT 17203334 
01472 35364053 OCT 35364053 
01473 54555657 OCT 54555657 
01474 60617374 OCT 60617374 
01475 76212223 OCT 76212223 
01476 24252627 BCI 4,DEFGHIJKLMNOPQRS 

01600 ORG 896 OCTAL 1600 
01600 24252627 PRINT4 BCI 9,DEFGHIJKLMNOPQRSTUVWXYZ0123456789 #@ 
01611 15161720 OCT 151~1720 
01612 33343536 OCT 33343536 
01613 40535455 OCT 40535455 
01614 56576061 OCT 56576061 
01615 74762122 OCT 74762122 
01616 23242526 BCI 9,CDEFGHIJKLMNOPQRSTUVWXYZ0123456789 , 
01627 14151617 OCT 14151617 
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01630 
01631 
01632 
01633 
01634 
01641 
01652 
01653 
01654 
01655 
01656 
01657 
01670 
01671 
01672 
01673 
01674 
01675 

02000 
02015 

02100 

20333435 
36405354 
55565760 
61737476 
21222324 
24252627 
15161720 
33343536 
40535455 
56576061 
74762122 
23242526 
14151617 
20333435 
36405354 
55565760 
61737476 
21222324 

02000 
54121212 
54541262 

02100 
54121212 

02113 47124626 

02126 45635146 
02141 54121212 

02154 46451246 

02167 . 

02300 
02301 
02312 
02313 
02316 
02317 

02400 
02411 

02500 

02600 

24122225 
02300 

72002123 
25122625 
32626321 
22122145 
32346330 
31621231 

02400 
54121212 
63122565 

02500 
54121212 

02600 
02600 

25122512 

OCT 
OCT 
OCT 
OCT 
BCI 
BCI 
OCT 
OCT 
OCT 
OCT 
OCT 
BCI 
OCT 
OCT 
OCT 
OCT 
OCT 
BCI 
ORG 

MSG BCI 
BCI 
ORG 

MSG1 BCI 
A GROU 

BCI 
ACE CO 

BCI 
MSG2 BCI 
POSITI 

SHOUl 

MSG3 

MSG4 

MSG5 
PAGEt. 

XXX 

MSG6 
E E E 

BCI 

BCI 
ORG 
OCT 
BCI 
OCT 
BCI 
OCT 
BCI 
ORG 
BCI 
BCI 
ORG 
BCI 

BOOL 
ORG 
BCI 

Catalog No. 064001 

20333435 
36405354 
55565760 
61737476 
5,ABCDEFGHIJKLMNOPQRST 
9,OEFGHIJKLMNOPQRSTUVWXYZ0123456789 #@ 
15161720 
33343536 
40535455 
56576061 
74762122 
9,CDEFGHIJKLMNOPQRSTUVWXYZ0123456789 , 
14151617 
20333435 
36405354 
55565760 
61737476 
5,ABCOEFGHIJKLMNOPQRST 
1024 
13, -I: 
8,** SOS ON-LINE PRINTER TESTER ** 
1088 OCTAL 2100 
11,* THE FOLLOWING TEST WILL PRINT 

11,P OF LINES WITH AND WITHOUT TAB/BACKSP 

11,NTROL. AFTER THE FIRST GROUP HAS BEEN 
11,* PRINTED A HALT WILL OCCUR AND THE 

II,ON OF THE CONSOLE TAB/BACKSPACE SWITCH 

11,0 BE REVERSED. THEN CLEAR THE HALT 
1216 OCTAL 2300 
72002123 
9,E FEATURE OF THE SOS LINE PRINTER. 
32626321 
3,B AND BACKSP 
32346330 
5, IS IS A TEST 
1280 

OF THE 
OCTAL 2400 

9, ,', 
9,T EVERY 
1344 
11, -I, 

2600 
XXX 

THE FOLLOWING TEST WILL PRIN 
CHARACTER IN EVERY POSITION. 

OCTAL 2500 
THE FOLLOWING TEST WILL SLEW 1 

11/E E E E E E E E E E E E E E E E E E E 



Page 10 of 10 Catalog. No. 064001 

02613 25122512 BCI 11,E E E E E E E E E E E E E E E E E E E 
E E E 

02626 25122512 BCI 11, E E E E E E E E E E E E E E E E E E E 
E E E 

02700 XXXX BOOL 2700 
02700 ORG XXXX 

02700 12251225 MSG7 BCI 11, E E E E E E E E E E E E E E E E E E E 
E E E 

02713 12251225 BCI 11, E E E E E E E E E E E E E E E E E E E 
E E E 

02726 12251225 BCI 11, E E E E E E E E E E E E E E E E E E E 
E E E 

02750 ORG 1512 OCTAL 2750 
02750 54121212 MSG8 BCI 11,* THE FOLLOWING TEST WltL CHECK 

VERTIC 
02763 21431221 BCI 7,AL AND HORIZONTAL CONTROL. 

00200 END MC00 

DONE PASS 2 



SDS 900 SERIES PROGRAM LIBRARY 

PROGRAM DESCRIPTION 
Page 1 of 2 

IDENTIFICA TION: 

AUTHOR: 

ACCEPTED: 

COMPUTER 
CONFIGURA TION: 

PROGRAMMED 
OPERATORS: 

STORAGE: 

TIMING: 

USE: 

Catalog No. 064002B 

Buffered Line Printer Test Program 

M. R. Mulholland, SDS 

22 May 1964 

Any SDS 910 or SDS 920 computer with an SDS 
buffered line printer. 

None 

Locations 1008 and 1508-23368 (1144 locations). 

The printer is driven at both its nortnal rate (300 
lines per tninute) and its tnaxitnum rate (l080 lines 
per ITlinute, or 120 lines per second, while slewing). 

The Buffered Line Printer Test Progratn is on a 
self-loading paper tape. 

1. Load the program by the norITlal FILL pro­
cedure. 'W'"hen the program is loaded, the 
computer ¥lill halt. 

2. The paper should be adjusted in the printer 
such that the perforation between sheets is 
directly over the hammers. After the initial 
setting, the program will tnaintain forITl con­
trol and the page will be re stored after each 
te st. 

3. Sele ct the functions to be te sted before clearing 
the halt. 

BP 1 Reset: No action. 
Set: Each character is printed in 

every print position (Figure 1) 

BP? Re set: No action. 
Set: Vertical forITlat channels and 

vertical spacing is tested 
(Figure 2) 
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USE: (Cont) 

METHOD: 

BP 3 Reset: 
Set: 

BP 4 Reset: 
Set: 

Catalog·No. 064Q02B 

No action. 
Vertical and horizontal con­
trol are checked by printing 
a checkerboard of E's 
(Figure 3). 

No action. 
Maxilnurn speed is attained in 
printing by printing the same 
character in the left most 64 
character positions on a line, with 
each su cce s sive lin"e printing the 
characte r which lie s at an inte rval 
of approximately one-third of the 
di stance around the printing drum 
from the preceding character 
(Figure 4). 

Te sting will continue as long as the particular 
te st is called for by the breakpoints being set. 
If all the breakpoints are re set, the program 
will loop until a te st is called for. If the break­
points are all reset (upon completion of any 
te st), the printer will slew the paper to the tct:>p 
of the next page. 

Not applicable. 
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* THE F~LL~WING TEST ~ILL P~INT EVE~Y-CHARACTER IN EVERY ~~SITI"N. 

0123~S6789+- •• *AP.CDEFGHrJKLMN~PQ~5TUV~XYZ=9( J/~c::$?l[l~.\"* •• 
0123~S6799+- •• *A8COE~GHIJKL~N~paRSTUVWXYZ='( J/><;:$?l[l~.\" ••• 

·---Oll34S6789.- •• iA8CDEFGHIJKLM~~PQ~STUVWtYZ='( )/~<;:i?l[l~.\" ••• 
123~~67e9+-.,.AeCOEFGHtJKL~N~PuRSTuyw~YZ='( )/><::$?Jr!~&\~'.M 

23~S57'9+- •• *~5CDE'GHIJKL~N~PQRSTU_~XYZ='()/>c;:i71[1~.\" •• ~ 
3~S67~~+-.,.A8CnEFGHIJKL~N~~~R~TUVWXYZ='( J/><;:aj](l~.\" ••• 
~b6,a9+-.,*AaCD~FG~IJ~L~~~PQRSTUt~tYZ=·( J/>~;:jl]['~A\".~. 
;6789+- •• *~9Cn!FGHIJKLMN~~a~STuV~X'l='( )/>c;:i1](!~.\~ •• * 
67aq+-.,*~8CD~FGHIJKLMN~PQRSTUVwXYZ='( )/.<::j11l1~.\" ••• 

0123~SS7e9+- •• *AaCOEFGHrJKL~N~PQRSTUYWXYZ='{ J/><;:S?rrl~.\".'. 
012J~S6799+- •• *ABCDEFGHIJKL~N'PQRSTUV~XrZ=·( )/>~;:Siltl~.\~' •• 
0123~S67S9+- •• *ABCDErGHIJKL¥'~~PQRStUV~XYZ=9f )/>~;:$1J[1~.\"*'. 

0123~~67e9+- •• *AeCDgFGHIJ~L~N~paRSTUVwXYZ=·( )/>e;:$?J[!~.\",*4 
0123~S67S9+-.,*6SCDEFG~lJK~MN~~QiSTUV~r'I='( l/.c::i?lrl~.\"* •• 
01234S61ai+-.,.48CDEFGHIJKL1N~~QRdTUV~xYZ~·( J/><;:ii](l~.\"'.* 

O!23~567J9+-.,*AaCOEF~HIJKLM~~P~~~TUY~XYZ=·( J/><::i?l{!~.\".'. 
012j~567a~+-.,*.6CDEFGHIJ~LMN~PJR3TWV~XYZ:'( }/>e::S?I(l~&\~*.* 

0123~S6?89+-.,*AaCDEFGHIJKL~Ne~aRSTuYwXYl='( »/>c::$11tl~.\".'. 

-01 
012 

0123" 
0123~ 

1J1~3"S 
Ol?3~C;6 

01~:;>1S57 

0123";678 
012~~~57a9-

?eq+-c.*A6CDEFG~!JKLMN~PQ~STUVwXYZ='{ )/~<;:$?ltl~.\" ••• 
S~+- •• *AoCDEFG~IJKLMN~PQRSTUV~XYZ='( )/.c::$?Jtl~.\" •• ~-
9+- •• *AeCDEFGHIJKLMN~paRSTUV~XY2='( )/>c::$ll(l~&\""* 
+- •• *AeCOEFGHIJKLMN~PQRSTUVWXYI='( )/>-<::$1] (1~4\"* •• 
-.,*AeCOEFGHIJI(LMN~PQRSTU~~:<YZ=· {)/><: :il] (l~A\~.*M 

01234~6769+- •• *~eCD~FGHIJKL~N'~J~STU~~XYI='( )/>c;:$1l[1/.\~**. 
a123~5~73;+- •• *AdCDEFGHIJKLMN~PQ~STUVW~YZ=" )/.<::i?I[!~.\~* •• 

01234S6'39+- •• *A8CDEFGHIJ~LM~OrwR~TUVWXYZ='( )/><::Sl](!~&\"*.~ 
01~3~S67~9+- •• *A8CDEFGHIJKL~N~~URSTUV~XYZ='( )/>c;:$11[!~.\~* •• 

~123~S67a9+- •• *~eCD!FGHIJKLMN~PQRSTJV~XY7~'( )/.<::$11[1~.\~.** 
0123~S6789+-.,*A~CD~FGHIJKL~~~~Q~STUY~XY7=·( )/~c;:i21fl~4\~.¥. 

0123~S6789+-.,*AB~O~FGHIJKLM~~pu~~Tu~~X1'=·( )/>~::$?lrl~·\~*.M 

0123~S67a9+- •• *.BCOEFGHIJKL~N~~QRSTUVw~YZ=·( )/><::~?l(l~·\~*~* 
r123~S67B9+- •• *ARCO~FGHIJKLMN~PQRSTU~WXjZ=·( )/.<;:il](!~.\~*~~ 

-.,*A:!CDEFGHIJKLMN"PQRSTUVlHYZ=9, 1/><::S?J[l~·\"* •• 
,*AaCOeFGHIJKLM~O?a~STUV~XYZ='( )/><;:~1][1~A\A.'. 
*AoCnErGHIJKLMN~~aRSTIJV~XYZ=·( )/>-<;:$?l!l~.\ft*'* 

!aCDE~GHIJKLMN'PQRSTuV~XYZ:'( J/>c::$11(1~.\"' •• 
01-2 3A~~1! 9"+- •• -A&COE F Gi'tIJltltot%?Q ~ 5T UVw XV, ='ttt ><:-:~tl(lY--'\"'-' •• 
0123~S~7~9+-.,.4eCDEF~HIJKLMNoPQRSTUVwXYZ='( )/><;:$11(1~A\~.'* 

012~4tS57e9+-.,*AdCOEFGHIJKL/'IiN&pa1(STU'y~XYZ=·( )/><::$11 [,,,.\~.,lM 
0123~S67S;+- •• *'BCDEFGHIJ~L~N~~QR~TUV.XYZ=·( }/>e::$11[l~.\~*'. 

01234;6789+- •• *AoCDEFGHIJKLMN5PQ~5TU'~AY2=·( I/><;:~?l[!i.\~.~. 

-at-O€~G1-t-I-J-K t,;f*N~o{lRS TU4I ~*YI=' (t 1>-<n$-?-lll".\~'-.* 
CDEFGHIJKLMN"PORSTUVwXYZ='( )/><::511 [1~·\"**. 
DEFGloitJKLMN~PORSTUVwxY2=· ( ) /><; :ii4> 1 [t~·\"*,. 
EpGHIJKUIN~PQRSTUV .. XYZ=' (l/>c: :$1 J (!~A\"*'. 
FGHIJKL"1N~paR~TU'lwXYZ=' ( )1><; :~i'i I [l~A\(It*'. 
GHIJ;(LPlN,,~aRSTUVirl/XYZ:'( lI>c;:$?] (liA\I'I*.iII 
\.jIJI(L"'N~paRSTlJ"wXYZ=·( )/><::$1] [1~&\".~1II 
IJ!(U1N~PJR3TUV~XYZ='( )/><::51] (l~.\~*t ... 

o 12J~S~'iB* 
tJlaJA'lS6?'89+­

Ole3"';57~~:+-. 
0123~;61So+- •• 

0123 41 56789+-.,* 
012~~~5739+-.,*A 

~12341S678~+-.,*Aa 

0123456789+-.,*AdC 
012341S57~9+- •• ·AeCD 

o-12~4;678~.- •• *-A SCI)E 
0123~5~7a9+-.,*A=Cn~F 

~1~3~;S7'Q+-.,*68C~EF~ 
012J4S~789+- •• *~SC~EFGH 

Ql~j~S67~9+-.,*A3CDrFG~I 

Oll3~S~7~~+- •• *AeCD!FG~IJ 
01234S57A9+-.,*~~CJErr.~IJK 

CI23~~~lB9+- •• *A~CD~FG~IJKL 
0123~S~739+- •• *~3CD~~GHrJKlM 

0123~S~7@9+-.,·4eC~EFG~lJKL~N 
0123~56789·- •• *A3CD~FG~IJKLMN~ 

C123~~67e~+- •• ·AeCnEFG~!JKLMN'P 
ul~3~S5789+- •• *AdCOEFr.~IJ~L~~~~Q 

0123~56789+- •• *A~COErG~IJ~LM~'Fa~ 

a123~S~789+- •• *A6CD!FGHIJ~LMN~~J~$TUV~XYZ='( J/><;:'1J[I~~\ft.'~ 
012~~S67~9+- •• *AaCOEFG~IJK~MN~~QRSTUV~XYZ=·( )/~<;:~'l(!~·\~*;~ 
0123~567~Y+- •• *AoCOEF~HIJ~L~N~PY~STuV~XYZ=·( )/~~::.11'1~·\~**. 

0123~S67a9+- •• *A6CDEFG~IJ~LMN~PO~STUV~XYZ='( )/><::S'I(l~·\~*.* 
a123~S67e9+-.,*ABCDEFGHIJKLMNaPQR~TUV~XYZ='( ./>c::$11[!~·\~*'~ 
0123~S6789+-.,*AeCOEFGHIJK~~N~~QkSTUVwXYZ='( '1><::~lJ'!iA\"*.~ 

~123~S6789+- ••• AeCDEFG~IJKLMN~P~kSTuYwXYZ=·( J/><;:iil[!i.\~~.~ 

-JI(L~Nf'~O~STUYWXYZ=' ( ) 1><;: $1] [L~.\".*III 
KLMN&PIl~3TUV~XY'Z=' ()I>e: :$?I [li&\I'1'.* 
LfoINa?QRSTUVWXYZ='( J/>c::i'i) [l~.\"*'. 
"'N~PQRSTUVWXYZ:'( )/><;:$11 [!~.\~* •• 
"Ht~Q~STU VII/XYZ=" ) /><;: $1 I [ 1" .\~**III 
~paRSTuV\HYZ=·' 1/><::51] [l~&\~*'''' 
PQRSTUYiliXYZ='( )/>e::S11[L~"'\~*'. 
QI(STUV\ljXYZ='( 1/~e;:$11(1~·\"*.111 
RSTUVWXYI='( )/><::$11(1"'&\"* •• 
STUhjXYZ=t( )/><::51] [1~.\""1II 
TUYWXYL='( )f><::i?](l~·\~.'111 

0123~SS7a9+- •• *AaCOEFGHIJKL~N~pa~STU~WXYZ=·( )/><;:i?Jrli·\ft*.~ 
Ol'3~S6?e9+- •• *AaCDEFG~IJ~LMN~PUR~TUV~XYZ~'( )/><::$il'!~.\~~.-

012~4S6789+- •• *AdCOEFGHIJK'-M~~PQ~SrUvwXYz=·( )/><::$IJ(,~A\"*~* 
0123A56789+-.9.4~CDEFG~IJK~MN~PQRSTuYwXY2=·( )/.<;:$1J(li4\R~.~ 

n1234S67e9+-.,*A~COEFr.~IJKLMN~~QRSTUvwXYZ=9( )/>c::i?][l~&\~"~ 

0123~567~9+- •• *AeCDEFGHIJKLMN~PQ~STUV~XYZ=·( )/><;:$1][l~.'A •• ~ 
01~3~S67e9+- •• *ASCO~FGHIJKLMN&~U~STUVw~fl=·( J/~<::i1J('~A\~.'~ 

a12~~567R9+-.,*ABCDEFGHIJKLMN&PQR~TU'~XtZ=·( )/~<::illt'~.\~~*· 

0123.qSS789+- •• *AdCOEFt=I-fIJKLfIIIN~~QRSrIJYWXY'='( )/><;:$1] [l~.\~ •• lii 
u123~~6799+-.,*AeCO~FGHIJ~LMN~PQ~STU~wXYZ=·( )/>c::$11[J~·\~.'M 

0123~5~789+-.,*ABCOEFGHrJKL~NepORSTUV~XVZ=·( )/.c::$?](l~A\~.** 

0123~S67@9+-.,.ABCDEFGHIJKLMN~paRSTUY~XYZ='( )/><::$1][!~·\~ •• * 

UV\IIXYZ=', »1><::$11 [1~&\".*. 
Y~XYZ=~TJ/><::i11[1~~\"*.111 

~lc3~S6789+- •• *A9cn~FGHIJK~MN~PQ~S 
0123~S678j+- •• *~~COEFGHIJKL~N~paRST 

012~~S67~9+- •• *A3CDEFGHrJ~LM~'~ORSTU 
0123~S678q+- •• *~8CDe~G~IJKLMNa~QRSTUV 
0123~56789+-.,.A~COEFGHIJKL~N~PQR~TUVW 

~1234S67S9+-.,*ABCD~'GHIJKLMNaPQ~STUV~X 
0123~S57aq+-.,*AdCDEFGHtJKL~N~Qa~STUV~XY 

01'3~o67S9+- •• *~~CDEFGHIJ~L~N~paRSTUvwXYZ 
01~~~5~7g9+-.,*A~COEFGHIJKLMN&PQRSTUVwXYZ= 

012~~Sn789+- •• *~eCD~FGHIJKLMN~PQRSTUVwyyZ=· 
~123~~Q789+- •• *AeCOEFGHIJKL"'N~PORSTUVWXYZ=9( 

WXYZ=', 1I><::!11 [L" ... ''' .... 
X V Z = ' I J I> C : : s 1 ] [ L If.' ..... 
Y'Z~'( J/><;:S1Hl"·\~'.1II 
l=9( J/><;:51] [,~.,~ .... 0123~567H9+- •• *ABCDEFGHIJ~LMN~PQ~STUVwxYZ=·( j/~<;:S?]ll~A\"*.~ 

_ .. ___ . __ ~~J !!.!_~!: .S1] [_!_~_~~~ ••. ~ ... 012 345_6 78Q +-. ,* A:8CDEFGHI JKL.MN"P~~STU V ~X Y ~z 9( ) I,. c.: : 51] 'l~. \" *.111 o 1 2 3 <II S ~ 7 9 9 + - ..... ~ BCD e: F G H I J ~ L M N & P Q R STU V w X I2 • ~J » 
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--- ---·Tr7>:<ff$11 Ci -~-.\-.., ... ----012341 S 6 7 e 9 +-~-.-*A ac OEF'G 1-1 t JKLMNepORSTU V w ~ y 1.=. (. J I ~ C; :.1 J[ l".,,, •• 111 0 1 c3 41156789 +- •• * A6CDE FGH I JK L/lCNe PQ·ji( STU V W X yz=· ( ) r­
(J/>c::S?][l"·'''.$- 0123~S67S9+- •• *Aecn~FGHIJKLMN~PQRSTUVWXYZ=·( J/>~;:S?J[l".'ft*.1II 0123~S6799+- •• *AeCD~F3HIJKL~NePQ~STUVwXYZ=·( )/> 
J/>c;:S1Jll"·'''*.* 0123411S67S9+- •• *A8COEFGHIJKLMN~PQRSTUYwXYZ=·( 1/~c::S1]ll"·'''''* 0123~S678~.- •• *AaCDEFG~IJKL~N&PORSTU~WXYL=·( I/>~ 
1>~::Sl]tl"·'''.*1II 0123~S6189+- •• *AeCDEFGHIJKLMN~PURSTUVWXYZ=·( J/><;:$1][1".'ft ••• 0123~~67e9+- •• *A~CDeFG~IJKLMN1PQPSTUVWXYI=·( I/>c; 
> c ; : $1 ] [ 1 " • , ":U It! a 1 2 3 ~ S 6 7 8 9 + - •• * A 8 C [! E F G H I J K L M N ~ P 0 R STU ~ ~ x Y 1 = • ( J / > < ; : :i i ] [ L " • , ft :1= • * a 1 2:; ~ Se; 7 8 9 + - •• * A 0 C 0 E F G M I J K L M AI a ? 0 R STU V III X Y Z = • ( ) / > C :: - - ---

<;:$1J(I""\ft.$. 0123411S6789+- •• *4BCDEFGHIJKLMN~PQ~STUVWXYZ=·( J/><;:Sl]ll".'''* •• 0123~S67S9+- •• *4BCDErGH[J~LMN~?~RSTUV~XYZ=·( )/><::$ 
----f-:s? ](i"· ,-ft.-.III - '0123~S67 89 +- •• *AACDEFGH I JI< LMN~F'areSTU vw Xy z=· ( )/ > c; : $ '2 J ( ,,, ... , fII'''''' 0 123~S67 d Q + .... *ABC DEF'GI-I I JK LjIoIN()PC...: S TU V W x VI =. ( ) I> <; : i 1-

:S1JE1"·\fII ••• 0123~S67e9+- •• *ASr.DEF'GHIJ~LM~~PURSTUVWXYZ=·( )/><::S1J(Io/&''' ••• 0123~S678~+- •• *ABCDEF'GHIJ~L~NdPQR~TUVWXYZ=·( J/>c::S?1 
S1Jll"·'ft ••• 0123~S6789+- •• *ABcn!FGHIJI<LMN~PQ~STUVWXYI=·( J/><;:i7]['''''''".~. 0123~S6789+- •• *bdCDEFG~IJKLMN~PQ~STUVWXYZ=·( 1/.<::$7][ 
IJll"&\".*· 0123~S6789+- •• *AeCD~FGHIJKLMN&PwRiTUVwXY1=·( J/>c;:sl][I~·\"* •• 0123~S67S9+- •• *~~CDE~GHIJ~LMN~PQRSTJVwXYZ=·( J/><;:!IJ[l 
Jll"&\ft ••• 0123~S67a9+- •• *AeCOEFGHIJKL~N~PQRSTUVWXYZ=·1 )/><::;IJ[1"&'" ••• 0123~S67S9+- •• *ABCUEFG~lJ~LMN~PQ~STUVWXVZ=·( 1/><;:$IJ[l" 
[1,,·\ft ••• 0123~S6789+- •• *ABCDEFr.HIJKLM~~PQRSTuy~XYZ:·( J/>c::S1]11"&\" ••• 0123~S6789+- •• *AeC~EFGHIJKLMN~P~RSTUVwXY7.=·( 1/><::£1][1". 
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01 
012 

0123 
Cl123~ 

0123"15 
0123~56 

012~4S67 

0123;(;5619 
0123~S67~9 

01234S~789+ 

0123~S67a9.- •• *AectiEFGHIJKLMN&~a~STUVWXYI=·( I/><;:I?][l"&' ...... 01c3411S6789+- •• *A8COErGritJKL~N~paRtiTUVWAYI=·( J/><::$?J[l"·\~**-
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23~567a9+- •• *~aCDEFQHIJKLMN~PQ~STUVWXYZ=·( 1/~<;:i?]['''.'''.*111 J1234S~78Q+- •• *AeCDEFGHIJKL~N~?O~STUVWXYZ=·( )/>c;:i1]rl".\"* •• 
34115~789+- •• *~~C[!EFGHIJKLM~~PQRSTUVWXYl=·( )/><::$1](1".'''*'. Ol23~S6789+- •• *ABCDEFG~IJKLMN&PQRSTUVWIYZ=·( )/>c::$l][!".',,**. 
~S6739+- •• *A8COEFGHIJKL~N~PQRSTU~WXY2=·( J/>c;:S?I[li., .. **. 01~3~S6739+- •• *ABCCEFGHIJKLM~~~~~RTU~WXY2=·( 1/>c;:s7][1~·'ft ••• 
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6789+- •• *A6CDEFGHIJKL~N~PQ~STUVWxYZ=·( J/><::i1](1~&'~ •• " 01l31S6789+- •• *ABCUEFG~IJKL~~~~QR~TUV~XYZ=·( )/>c::i1][I".'ft.'. 
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01?34!S67PQ+-. 
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0123~S67d9+- •• *A 

~123~S678j+- •• *AB 
a123~567a9+- •• *ASC 

Q1234S67e~+- •• *4BCD 
OJ23~56789+- •• */~CDE 

0123~S67S9+- •• *AeCOEF 
0123~5S7a9+-.,*A8r.DEFG 

0123"S6789+- •• *48CflEFQ~ 
0123~S57a9+- •• *A~CDFFG~I 

0123~S67~q+- •• *AeCOeFGHIJ 
J123~S678~+- •• *~SCuEFr.~IJ( 

0123~S6789+- •• *AaCDEFG~IJKL 
0123~S67S9+- •• *ABCOEFGHIJKLM 

01234S67e9+- •• *A~CDEFGHIJKLMN 
0123~S67a9+- •• *A9CDEFGI'IIJKLMN~ 

0123~s67aq+-.,*4eC~EFGHIJKLMN~P· 
0123~S67a9+- •• *AaCOEFGHIJKL~N~?Q-
0123~S678'+- •• *A~CDEFGHIJ(lMN~PQR 

Ol~3411S67$9+- •• *AaCDEFGHIJKlMN~PQ~S 
0123411S67B9+- •• *~eCOEFGHrJKLMN~PQRST 
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n123~567~9+- •• *AaCDEF~HIJKLMNe~Q~STUVWXYZ='( )/><;:$711!~·\"'.*·-
0123~S67e9+-.,*AaC~EFG~IJKLMNepaRSTUV~XYI=·( )/>~::S71(1IA\"*'M 
Ol'3~S6'89+-.,*ABCOFFGHIJKLMNePQ~STUVW~YZ='( )/><::i71[1I A\ft**. 
012~~S67~~+-.,*AeCDE~GHIJKL~NePQR~TUVWXYZ='( J/>e::Sl1[lIA\",**. 
0123~;6789+- •• *A6COE~G~tJKLM~O~Q~STUvw~y,='( )/><::il][l/.\"'*." 

0123~~6789+- •• *A6CD~FG~IJKL~N~PQRSTuVwXYZ='( )/><::$71tl/A\" •• ~ 
0123~5~789+- •• *~8CJEFGHrJKL~N~~O~STUv~xYZ=·( )/~e;:S?l[l/·\"'.1II 

0123~561P9+- •• *ABCD~F~~IJ~L~~~?Q~5TUV~XYZ=·( )/.<;:ilJ[l/A\ft*.~ 
0123~S67~9+- •• *~aCDErG"IJKLMNePQRSTuVwX(L='( j/><::$i)[LI&\"~~~ 

C123~S67aQ+- •• *ABCD~FGHIJ~LMN~paRSTUY~Xf!='( )/>e:;'11(1IA\"'f*~ 
012~~50789+- •• *ABCDEFGHIJKL~N~~O~STU~wXYI='( )/>e;:$?)'ll·\"'*~~ 

0123~S67B9+-.,*A8COEFGHIJKLM~~PQ~STUVW~YZ=·( }/><:;$11[li A \"'$*-

012:3 ~s ~ 7 8 9 +- ••• A ~c DEFGH r JKlHNttPC R STU----- --
0123~567S9+- •• *AeCDEFGHIJKL~N~PQRSTUV 
0123~S6789+-.,*A~COEFG~IJKL~N~PO~STUV~-

RSTUVWXYZ='( JI><;:$7!ll~·\"'*·­
STiJVWXYZ='( ,,><::$71 [li A ,,, •• -

TUI/WXYZ='( )/><::!11 [!oJ&\"' ••• 
U~\IIlXYZ=· ()/>~;:~?l [11&'",._. 
VWXYZ='( )/><::511 (l~A\ft*.NI 
WIY2:'( )/>e;:$7! [1~A\"*.-
XYI='( ".e::$11 [l~A\"'*~1Ii 
YZ=' ( )/><: :S1! t 1 "A\"'"III 
Z = '( ) / > e ; :.i 7 1 ( 1 ~ A \ "'* UI 

:'( J/><::511 [l/ A\",.*1II 
II( )/>e;:i71 [I/ A\",;.* 
( J/>c::!7J[1/ A\ft.*. 
)/><;:S71[I/A\~.'~ 0123~S67a9+-_,*AeCDEFGHIJKL~N~PORSTUY~XYl='( )/><;:$?)[£~A\"*,* 
/><;:$l)[l~A\~*fM 01~3~~67e9+-._*4BCDEFGHIJ~L~N~PQRSTuVwXYZ='( )/>e::$1](1~A\",~*~ 
><;:511[IIA\",*.* 012~~S6789+- •• *A6Cn~~GHIJK~~~'PORSTUVWXYZ='( '1><::~?I[LIA\~**. 
e::$11tl~&\~*.* 0123~S67S9+- •• *ABCDEFGHIJKLMNaPQPSTUVwXYZ=·( )/><::$1][11·,"*** 
;:i71[IIA\ft**. 0123~S67eQ+-.,*A~COEF~HIJKLM~~PQR~rUV~XYz='( )/><;:$ll[I~A\"'* •• 

01~3~5678~+-.,*ABCD!FGHIJKLMM~PJRSTUV~X 
0123.qS67~9+- •• -A3CDEFG~IJKLMN~pa~STUVWXY 

0123~S67a9+-.,*4eCOEF~HIJKLMN~P~R3TUVwXYZ 
01~~~667~9+- •• *t!CDEFG~IJKL~N~PORSTUVWXYr= 

0121~S6769+-.,*A~cnEFG~iJ~L~~~PQRSTJVwXY2=' 
J12~~~67e9+-.,*ABCJEFG~IJKL~~eDQR5TUVWXYI='( 

0123~;~76;+-.9*AECCEFGHtJ~L~~'~O~STUV~XY7='( ) 
01~3~667g~+-.,*~6CD~FGHIJKL~~~gQ~STU~~XYZ=·( JI 

012J~567~9+- •• *~8CDEF~HIJ~LMNe?QRSTU~~X'Z='( )/> 
C123~;67~;+-.,*AbCDEFGHtJKL~N~~a~STUVWXYL='( )/>e 

01~;;~~e78q+--•• *A6COC:FGHIJ!(L~~ljpa~5TUVWXYZ:'( )/>e; 
0-12:3 ~"o 7 S 9. - •• * A e C 0 ~ F G 1'41 J I( I. M i\ O? a R 5 T U V ~ X Y Z = ' ( ) / > < : : 

012J~S67e9+- •• *AocnE~~HlJKLMNePJRdTUVw~YZ='( )/.<;:1 
012 3 ~ S b 7 (;!= + - •• * 4 ~ C D E F' GH I J K L "" ~ (It ~ Q:-t 5 Tl! V ~ X Y Z = '( J I> e ; : s 7 

0123~b678~+- •• *48CD~~G~IJ(L~N~PQR3TUV~XYZ=·( J/><::511 
Ql~3~S6789.- •• *t.aCUErG~IJKLM~~?O~~TU¥~XYZ='( )/>c::,7][ 

~123~S6789+- •• *~FCDEFGHIJ~LMNJPa~STuVwY.YZ:·( )/><;:~?lC1 
0123~567&9+- •• -A~CD!~GH!JKLMNePQM5TU~kXYZ=·( )/~c;:i?l(ll 

0123~567e9+- •• ~~6Cr~FGHIJKLM~~PJRSTUV~XYI=·( )/>e::S?l[l~· 
0123~S67aq+- •• *idCQ~FGHIJKL~~~~O~STUV~XYZ=·( )/><;:i?]rl~·\ 

01234S67aj+- •• *A~CD~~GHIJ(L~N~P~~STUV~~Y7=·( 'l>e::$1][II A ," 

0123~S67a9+-.,*AjCDE~GHIJKLMNO?O~STUVWXYZ='( )/><::j?l[l"·\~. 

:i?j (!';A,,,,,,. 
S71[l~A\"'*tlll 

?][liA\"*~. 
][11.,,..*. 

o i 2;3 "l S 61 @ j +- •• * A er. n:: F G~ I J K L M N 3 P Uf{ 3T U Y W ~ f 2.:" ( J/ > <; : $ i 1 [ l ~ A \ "';j: *­
C123~S5789+- •• *A8cnE'GHrJKLMN~PQRSTUVW~Yl='( )/><;:$?][!~.\ft.~_ 

0123~S67a9+- •• *ARCD~FGHIJ~L~N~PQ~5TuVWXYZ='( )/><::S?l[lIA\"'.~~ 
012'~S6789+- •• *AeCDE~G~IJKLM~~PQ~5rUWWXYl='( )/><;:j?l(li.\~ •• * 

[lIA\ft •• ~ 012~4567e9+- •• *A9CDEF~~IJKLMNOPORSTUV~XYZ=·( )/><::$jl[li.''''~*~ 
lIA\"'*'~ 01c3~S678;+- •• *AaCD~FG~IJKLM~~~QRSTUYW~Yl='( 1/><::S1l[l~A\ft**~ 
1&\"';*_ 0123~S673;+- •• *A8CDEFG~TJKL~~~F~~STUV~XY7=·( J/><::S?l(lIA\"'~ •• 
A\", •• * 0123~~~739+-.,*~SCOEFG~IJKLMN5~Q~STUVWXYZ='( J/><::i7)[I I &'" •• -
\ ", •• 1Ii 0 123~567S9+- •• lit AS CDe: F'GH I J"L MN~PQ~:5TUV w xr Z=' ()/ ><;: i11 ( 11 4 \ "'* .... 
'" * *. 01 2 34fEr67 8 9 + - •• * A 8 C J E F G H I J I( L ~ N 0' P 0 R STU HI'( Y Z = • ( ) I> < : : $? ] [ ! I A \ '" * $ II! 

••• 0123~567S9+-.,*A8cnEFGHIJ~LM~~PQQSTUVWXYZ='( )/><;:S1][1IA\"~.* 
** 0123~S6789+-.,*A6CDFFGHIJKL~NepaRETUVWXYI='( J/.<;:$71[1~·\~ •• • 
III ('I ~ 3.q S 6789 + - •• * 4 seD E F G H I J K L M N" ~ a R S T IJ V i4 X n. = ' ( ) I> < : : $ ? I [ llA \".$!Ii 

a123~S6,a9+- •• *ASCDF.FGHIJKLMNe~QRSTUVWXYZ='( )/><::i?][!IA\~*~. 
0123~567a9+- •• *A6CDEFG~IJKL~N~paRSTuv~xrz=·t J/>c::il1[!/4\"**A 

0123~56789+- •• *A~CDEFGHIJKLMN~PQ~STUVWXYZ='( I/><;:i1][1IA\",._. 
123~S6789+- •• *A9COEF'GHIJKL~N~PQR~TUVwXYZ=.( J/><;:$?][!~A\ft* •• 

Ole 3_<4S67@9+- •• * A6cnEF GPlJi(,L./>jt'Ja ?~HS T ;;VWX Yl=' ( U). <: : $11J.1 1&\ .. ,. 
012~~S6789+- •• *AdCJ~FG~IJKLMNe~ORSTUVWXY!='( )/~<;=S?ltl~A''''*.* 

0123~S67~9+- •• *A5CD~~GHtJ(LMN~~O~$TUv~XYZ='( )/><;:'1][!~A\"'*** 
0123~567a9+-.,*AocnErSHIJKL~N~P~RSTiJv~XYZ=·( ./.c::S?1{1I A\",* ... 

0123~S67S9+-.,*Aact~F~HIJKLM~~PQR~TUvwxYZ=·( 1/><;:~1][11·\~ •• • 
01~3~56799+- •• *AdCOEFGHIJKL~NePQ~BTUV~XYZ:·( )/><::;?lrli4\~* •• 
012J~~6799+-.,*AeCDEF~HIJKL~N~PUR3TUYWX'Z:·( 1/><;:'71(!~A'"* •• 
0123~S6789+- •• *AdCO~rGHIJKLM~~~C~STUyw~YI='( )/.<::$?l{l~A'~*,. 

0123~~67B9.-.,*~aCOEFGHIJ~LMN'FaRSTUVwXYZ=·( )/><;:S7](1~·\ft' •• 
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CHANNEL 6 TEST 
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00152 a 00 :lOQOO 7 spee HLT 
:9 EPTW MACR~ A 
9 SKS 1~O60 

10 ENDM 
11 PSPW MACR~ A.B 
12 VFD e 1 2 1 2 1 ~ 31 S • 0'6/6. L_3LIj.-l 
13 ENOM 
14f PRTw MACRO A 
15 SKS 12060 
16 ENDM 
Ii pscw MACR6 A.6 '~ 

IS VFO e 12/2 L~ 31 BJ~61~6J~~jJ~-1 en 
19 ENDM "~ 
20 PRTW 1 

.--OJ:'LL;'_3_3_1Q~ZQ 6 a SKS 12Q§J) ," 
0 

CJ01S~ C 01 00153 21 BRU *-1 
22 PSCw 1 .1 Tap rtF PAGE 
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00161 C 35 02112 26 ST4 TEMPeT 
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0017~ C "to 110 r5 0 37 PFTw 1 (!) 

00175 C ~3 011~1 38 6RM ERRctR [\..; 

39 PSPw 1.~ SPACE 4 LINES 0 
-

00176 C021~660 YFD ~12/21.3/B.e6/66.3/A-l 
~ 00177 C ~O 20~0.O ~Q BP02 BPT 1 TEST 1 WANTED 

00200 - C 01 OJl210 .ql BRU BP02A Y~S 
00201 C ~O 20200 .q2 BPT 2 TEST ~ ~ANTED 
00202 C 0: 00327 ~3 BRU BP1C . YES 

_-'LQ.21l ~ C .qO 2Ql~O ~.q ePT :3 TEST J wANTED 
0020.q C 01 OlOO.q ~s SkU B~20 YES 
00205 c· .qO 20040 ~6 BPT ~ TEST .q WANTED 
~206 C 01 QI06Z ~Z tutu ep~o . YES 

00207 C O! ~O177 ~$ BRU BP02 REC~E~K BRfAKP~INTS 

00210 C 76 01210 ~9 BPQ2A LOA LI~T+2 
00211 C 35 ~i20 1 SO ST4 TITLE+! 
00212 o 76 OllS7 51 LOA C17 
00213 a 3S ::12113 52 STA TEMPCT+l 

~ - 0021~ C o~ 02660 S3 PLPW 1 • .q 
0021S C 12 41201 5~ BP02M Mlw* TITLE+l PRINT ~ 

00216 C 61 01201 55 MIN TITLE+1 FIRST Z 
00217 1 00 02113 66 REDUCt:: Tt:MPCl+l TEST Cl 

-
002~O C 01 00215 57 SRU BP02M TITLe: 
00221· C 02 14000 5$ Tepw 

- 00222 C ~O 21000 S9 BRTW 
00223 C 01 00222 60 BRU *-1 

61 PRTW 1 
0022~ C AID 12060 SKS 12060 
00225 C 01 00224f 62 BRU *';'1 
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00226 C ~o 11000 63 PF'Tw 1 
00227 C ~3 011.ql 6~ BRM ERR~R 
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00237 C 76 01165 72 LOA C131 Cl) 

002~O C 35 01175 73 STA C~UNTI v.; 

002~1 C 16 01236 7~ LJlA !)uTPTl 8, 
002~2 C 35 0123~ 75 STA rlUTPUT ~ 00243 o 76 01237 76 LOA aPMINl 

--.!L92 ~~ C 3S 01235 71 STA CtPMIN 
002.qS C 76 !J1221 78 LOA Kl PRES!::T 
002~6 C 35 01211 79 STA LIST+J FIRST 
002~7 076 01222 SO LDA Kl+l F'~UR 

00250 C 3S 01212 81 STA LIST+~ LINE~ 

00251 C 76 ::11223 S2 LOA . K 1+2 aF 
00252 C 3~ 01213 83 STA LIST+$ DATA 
00253 C Z6 0122~ 8~ LOA Kl+3 
OQ25~ C 36 0121~ as STA LIST+o 
~2SS o 76 O~211 86 6P02R ~DA LIST+3 

00256 o 35 01230 97· STA DATA 
00257 C 76 01212 8~ LOA LIST+~ t: 
~260 C 35 QL231 s; STA DATA+! tri 

U02-oTC -76 ':llZ13 -g-n -----crr A-- --- --l.tS-r-+s- '- --- -~ 
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00262 o 35 01232 91 STA DATA+2 ~ 
002~3 o 76 oW~ 92 LDA LIST+6 
0026"1 o 35 01233 93 STA DATA+3 

'00265 o 76 0123~ 9~ LDA I}UTPUT 
00266 C 3S 00277 95 STA 6P03 
00267 '0 76 01235 96 LDA &PMIN 
00270 C 35 00300 91 STA 6P03'ftl 
00271. C 76 QLl§3 ~a LOA C3 PRESET Le~p C~UNTER 

00272 C 35 02123 99 STA TEMP 
00273 C 76 01163 100 LOA CJ2 PRESET LO~P ceUNTER 

---'lO 2 7., C 35 0 alJ_~ ___ tQ) ~TA TEMPCT+2 
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00300 C 00 00000 10$ PIE ** Z 
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~ 00303 C 02 I~OOO loa T~PW YES 
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00305 ~ COl 00:3 a.q 110 BRU *-1 JeD 

111 PRTw 1 ~ 

~O6 C "10~60 SKS 1~060 0 

00307 C 01 :103U6 112 8RU *-1 v..> 
00310 C "10 11060 113 PFTw 1 .~ 

~311 C "1LO.-LW I1tq BRM ERRO'R 
00312 1 00 01175 11 S REDUCe: CttUNTl DaNE ~ITH 132 LINES 
00313 C 01 00316 116 BRU BPO~ N~ 

117 PSCW ILl YES 
0031~ 00211"60 VF'D ~12/21.3/a.~6/.qo.3/A-l 

00315 C 01 00201 1113 BRU 8P02+2 TEST dREAKP~INT 2 
OQ316 Q 61 :lQ277 LL9 8P04i M~ __ ep03 
00317 C 6! 003UO 120 MIN 8P03+1 
00320 1 00 :12123 121 REDUCe: TEMP o (} N E -1 L e il P S-
OQ321 C 01 ~O273 122 8RU ~P03-.q Ne 
00322 C 61 01211 123 MIN LIST+3 YES 
00323 C 61 01212 12.q MIN LIST+., 

~ 0032~ C 61 0121~ 126 MIN LIST+:; 
00325 C 61 :l121~ 126 MIN LIST+6 ~ 

00326 C 01 00255 127 8RU BP02R De NE'(T S~T f}F' .q Z 
00327 C 76 01215 128 BPI0 LOA LIST+7 SEC~ND TEST () 

..... _ .. _----_._._ .. _-- ... _----- ----
00330 C 3S 01202 129 STA TITl.E+2 MSGS 
00331 C 76 011S~ 130 l.D~ C"1 
00332 C 3S !'J211S 131 STA TEMPCT+3 
00333 C 02 ~2660 132 PLPW 19~ 
OQ33.q C 12 ~1202 133 SPll MI~* TITLE+2 PRINT 
00335 C 61 012Q2 13~ MIN TITLE+2 SEceND 
00336 1 00 02115 135 Re:nUCE TEMPCT+3 TEST 
00337 C 01 0033~ 136 BRU BP!1 TITLe: 
003410 C 02 1"4000 137· TfrPW '. 

00341 C ~o 21000 138 SF(TW 
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00301C12 C 01 003~1 139 BRU *-1 ?J 
l,qO PRTw 1 
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003~6 C 413 011~1 1~3 aRM ERRIlR . 

1~4f PSPw 1.41 SPACE ~ LINES I~ 
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00350 C 76 ::32230 -I ~s LDA LIST1 ('I) 

00351 C 35 022"10 1415 STA CtotAT"tT \.T! 

00352 C 76 01153 1417 ~~~ C3 .g. 
00353 C 35 02115 1~8 STA T C::~PCT+3 

" VJ 

Q035~ o 02 02660 149 PLPw 1 • .q ~ 

00355 C 12 41122'40 150 BP12 MIW* CH~r IT CHANNt::L 0 TITLE 
00356 o 61 O~2~O 161 MIN CHATIT 
003~7 1 00 02115 152 REDUCE TE"MPCT+3 
00360 C 01 00355 153 BRU 5'P 12 
00361 C 02 1401::)0 lS~ Tapw 
00362 a "'0 21000 lSS BRTW_ - . 

00363 C 01 00302 166 BRU *-1 - .. 

167 PRTw 1 
003641 C "'0 12060 SKS 12060 
00365 C 01 0030~ 1SS 6RU *-1 
00366- C ~O 11060 159 PFTw 1 
003670 ~3 011~1 160 aRM ERRtlR ~ 

- 161 E..!_CW ... 1 ~O 
~ 
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00370 C0210.q60 ~FD ~12/21.3IB.~6/"l6.3/A-l t-3 
I-f 

00371 C 26 02231 162 LDA LIST1+1 Z 
QQ3Z2 C 35 Q224i1 163 STA C~AI I T+L 0 

00373 C 76 01163 16~ LDA C3 
0037~ C 3602115 165 STA TC:MPCT+3 
QQ3ZS '0 Q~660 16_6 __ -____ ~LP W L.4 
00376 C 12 41122~1 167 8P13 MIW* CHATIT+1 CHANNC:L 1 TITLE 
00377 C 61 022"'1 168 MIN CHATIT+1 
oa.qoo 1 00 02115 169 REDl)CC: TEMPCT+) 
OO~OI C 01 00376 170 BRU BP13 
00402 C 02 141000 171 T~PW 

OO~O3 C ~o 2lJlQO ___ 172 BRT~ --
OO~O41 C 01 00403 173 BRU *-1 () 

17~ PRTW 1 III 
C"!'-

00405 o ~o 1~060 SK.S 12060 III 

00'406' C 01 00413& 176 BRU *-1- 0 
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OO~O7 C ~o 110bO 176 PFTw 1 Z 
00410 C 43 O~l 171 BRM ERR()R ----. 0 

179 EPTW 1 
004111 040 14060 SKS 1~O60 ~ 
OO~12 C "'3 006"12 179 BRM _BP19A CHANN~L 7 TRUe: ~ 
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lea PSCW 1 .1 I"ro 
00413 CC211A;60 VPO ~12/21.3/6.~6/~6.3/A-l C' 

OQ'll..q C 7& __ ~223~ 181 . LJ) .~ ____ ~ __ L~lt~ 2 .. ---- 2-
00"115 C 35 022~2 182 STA CHATIT+2 -. VJ 

00416 C 76 Ollb3 1$3 LDA C3 ~ 

OO~17 C 35 02115 16~ STA TEMPCT+3 
0041120 C 02 ~2660 18S PLPw 1,4 
004f21 C 12 ~22.q2 186 SPI~ MIW* CHAT IT+2 CHANNC:L.~ TIlLE 
OO~22 C 61 022~2 le7 MI ~j C~tt_Aj_1 T + 2 
OO..q23 1 00 :l2115 las REDUCE TEt~PCT+3 
004f2..q C 01 :JO..q21 le9 B.RU BPl4f .. 

gQ~2S Q 02 l~QQQ l~O Tt}Pw 
OO~26 C .qO 21000 191 BRTw 
OO..q27 C 01 :lO.q26 192 6RU *-1 

193 P~Tw 1 
OO~30 C ..qO 12060 SKS 12060 
oo.q~si C 01 OO~30 1941 BRU *-1 ~ 
00'" 3~~--L~SO lC;~ PE'TW __ 1 1-1 

.CJl 

00.,33 C .,3 :Jll"tl 196 BRM ERR(tR I-j 
1-1 

197 EPTw 1 6 O~) .q·3.q C .qo l"'~Q S~S 1 ~Jl.6_0 
004135 C "'3 006"'2 196 BRM BP19A CHANNt::L 7 TRUE 

195 PSC~ 1.2 
OQ.,36 C0212460 VFD .r,t.l2.LiiU_~_4--'~.J..'~-' ~!5 • S I ~_-l 
OO..q37 C 76 02233 200 LDA LIST1+3 
00.,.&10 o 36 022"43 201 STA CH~TIT+3 
OQ~41 a 76 1l1~3 202 L_OA c~ 
Oo.q4:j2 c as 02115 203 STA T E~d::tCT+3 
OO~43 C 02 02660 20"1 PLPw 1.~ 
OO"i4f41 L12 ~22~3 205 BP1S MIW* CHATIT+3 CHANN~L 3 TITLE .. -
OO.q~5 o 61 022"f3 206 M I~! CHATIT+3 ... () 
OO~~6 1 00 02115 207 REDUCE TEP\PCT+3 Il' 

~ 

OO~.q7 C 01 OQ~"I..q 208 B-'~U BP1S Il' 

00450 C 02 14000 209 . TttPW 0 
OQ 

00451 C ~o 21000 210 . BRTW 
~ OO..qS2 Q 01 ~Q4s1 211 8RU *-1 

212 PRTW 1 
OO4tS3 C ~o 12060 SKS 1206-0 0 
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OO~5S o ~O 11060 21~ PFTW 1 ~~ 

004156 C 413 Oll~l 215 6RM E t( R (,-R -J 

216 EPTW 1 
- -

0 

OO~S7 C 410 1~O60 SKS 1~06O tN 

00460 C ~3 :J06.q2 217 BRM BP19A CHANNt::L 7 TRUe: JoJ::>. 

21S P$Cw 1._~ 

00461 C0213 4i 60 VFO ~12/21.3/S9~6/4Q93/A-l 

00462 C 76 02234 219 LDA LIST1+4 
00463 C 3S 022-'14 220 STA CI'1ATIT+~ 

OQ416~ C 76 01153 221 LDA C3 
00466 C 35 02115 222 STA Tt::MPCT+3 
00466 C 02~oO 223 PLPW ~.q 

00467 C 12 4220141 2241 BP16 MIW. CrfATIT+4 CHANNt::L -.q TITLE 
00470 C 61 022';4 225 MIN CHATIT+4f 
OQ4Z1 1 CO ~211~ ~2~ REDUCe: TEMPCT+:3 
00472 C 01 00467 221 BRU BP16 
00473 C 02 l~OOO 228 T~Pw ['4 
iiQ~Z04 o ~O 'lOLlO 22~ BRIW b: 
00..;7S C 01 Oa47~ 230 BRU *-1 t-3 

231 PRTW 1 Z 
00-'476 C ~o 12060 SKS ----12Dj~JL 0 

--- f-- :--
00..;77 C 01 OQ476 232 BRU *-1 
00500 C 40 11060 233 PFTiN 1 

--.OJ) sa 1 C ~3 :11 L'91 23~ aRM ERRdR 
235 EPTw 1 

00502 C 40 1~O60 SKS 14060 
QQSQ3 Q 43 :J0642 2_~ BRM BeJ_9_~ C HAN ~r: L. 7 T RUE 

237 ;PSCW 1 .. ..q 

005041 C02l44S0 \-VFD ~12/21.3/a.~6/~6.3/A-l 

OOSQS -'LL6_Q22~ __ ~~8 L.OA LJ.~~S 
00506 0.35 022~6 239 STA CHATIT+:.; 0 
00507 C 76 01163· 2.qO LDA C3 III -

~lO C :; s lllJ_~ __ ~ ~'-L STA T~MPCT+3 
("'t-

Il' 

OOEd 1- e 02 02660 242 PLPW 1 .4- 0 

00512 C 12 4I?2'1S 2.a3 BPI7 MIW* CHATIT+S· CHANN~L 5 TITLE 
(JQ 

-.O._Q~l.3 o 6J.~~2~S_ 2~~ ~IN C_~_LLT+S ------- ~ 
00514 1 00 ~~11S 2~S REDUCE TEMPCT+3 
oaSIS C 01 00512 246 BRU BP17 ~ 
QOS16 -0 02 1 ~COO 247 TttP~ ~ 
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O-oS 17 ,0 ~O 21000 24a BRTW IU~ 

Q,QS20 C 01 00517 2';9 BRU ·-1 00 

2~O PRTW 1 0 

Q1)521 C ~O 12060 SKS' 12060 Vl 

00522 C 01 00621 251 BRU *-1 ~ 

Q,.o.523 Q ~Q 11060 252 PFTW 1 
OQ:S2~ C "13 01141 263 BRM" ER~O'R 

2544 EPTW 1 
Q0-525 o .qO l~Q~O SK..S 1~a6Q 

ODS26 C .q3 0064i2 25S, aRM BP19A CHANNC:L 7 TRUE 
256 PSCW 1.5 

Q(lS2Z 00216460 VED a12L2..L.3/6.~6/.q6.3/tl-l 

oo-s~o C 76 ::12236 257 LDA LIST1+6 
00.531 C 35 022~6 258 STA CHATIT+b 
~2 C Zei 011~3 2S~ LDA ~~ 

00533 C 35 02115 260 STA TEMPCT+:; 
0053..q C 02 02660 261 PLPw 1 • ..q t'" 
QLt~~5 c: 12 ':;22~6 2...~ 2 6P18 j1 I W* CrlAlli.~6 CdANNr::.L 6 TITLE ~ 
00-5.-'36 C 61 022'i6 263 MIN CHATIT+e) t-j 

OQ-~i 1 00 02115 26.q REDUCE TE:r.,PCT+3 
1-1 

Z 
o~o C 01 00535 265 6RU 8P 18 __ C1 -... ~ -----

.OG5-4:1 C 02 14000 266 Tt}Pw 
00&42 C ~o 21000 267 6RTW 
o cr-s,~-a C 01 :10542 268 BRU *-1 

269 PRTW 1 
OIJ.&M o 4110 12060 SK8 12060 
Og,s.,4S C OLOO54Cj.q 270 BRU *-1 
00&46 o 410 11060 271 PFTw 1 
oo~ C "13 011.ql 272 8RM Et<RO'R 

273 EPTW 1 
o G-S S:O C ~o 1~O60 SKS l~OQO () 
005.S;1 C ''''3 006~2 27~ BRM BP19A CHANNC:L 7 TRUE $» 

27S PSCW 1.6 ~ e.f--
005:~' 002164160 VFD 012j21.3/8.~6/46.3/A-l ~ 005-5:3 o 76 0:2237 276 LOA LIST!+7 
OG&S~ C 3S ~224f7 277 STA C Ii AT I T + 7- Z 

F\ 

Oo-S,Si o 76 01153 278 LO~ C3 
, 

DGS.:&6 -0 35 02115 279 STA Tt;M?CT+3 Cd 
er 

OQ'~s-s."" ·c 02 ~2660 280 PL.Pw 1,.cj ~ 

0 
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00560 C 12 4~2~7 281 8P19 M!W* CHATIT+7 CHANN~L 7 TITLE ro 
00551 C 6: 022~7 28~ MIN CHAT!T+7 ~ 
00 S 6 2 1 00 0211 5 2 S 3 f( ~PJJ~_t: _____ Ig r.!f_rr~l _____ .-- . _____ . __ . ___ ._________ ~ 
00563 C O! ~0560 2S~ SRU BP19 w 
OOS6~ 0 02 l~OuO 285 T~PW ~ 
00565 0 ~O 21000 2a6 6RTW 
00566 C O! Oa56S 28Z 6RU *-1 

2~8 PRTw 1 
00567 C.qO 12~60 SKS 1~060 _ .--._--.. -.---+--l--

00570 C 0: OOSb7 269 6RU *-1 
00571 C ~O 11000 290 PFTw 1 
00S72 C ~ 3 0 11 ~ 1 2 ~ 1 ~J~lL __ EjiJ~J1.R.. _______________ -C..-_ -----------------t--+--

292 EPTW 1 
00S13 C ~a l~OoO SKS 1~060 
o 0; 7 ~ C Ali 3 0 a 6 ~ 2 2~ S R M BEJ_~ __ A C.....,.Ii . .!....'.4,,-'-N.:....!..N'-,,~'"-"'L."----'-7. __ Tc--'-';{'---"'U~E,. ____________ . ___ -+-+ __ _ 

29~ PSCw 1.7 
OOS75 OQ217460 . VFD 612/21.3/6.~6/~6.3/A-l ~ 

_QJJS76 C ~tiO 2()S P_LPW __ J_.~_. _____ . tn __ 
00577 C 02 l~OOO 296 T~Pw j 
OQ-e-fiQ- C -.w----2-lCOO ----2-9-1- -----------e--R-T-W---!~ --------
006Q1 0 01 00600 298 .5RU *-1 c- a 

~ ._--

299 PRTw 1 
00602 C ~o 12060 SKS 12060 
U0603 C ~~a ___ :a.QO BRU *-L __ _ 
0060~ C 02 026~O 301 PLPW 1.~ 

302 EPTW 1 
006 O~; C ~Q 1 ~o 9 0 S I( S 1 ~O:5 Q _______ ----.-_______ . _____________________ -
00606 a 01 00613 303 8RU *+6 
00607 C 71 01170 30~ LDX M5 
0061 Q 0 1 ~3.r27 30 S M I W * C..:...i1,...:....:A..!.7_...!.......F __________ ~ _________________________ f.__J.-

00611 C ~l 00610 306 BRX *-1 0 
00612 C 01 ~0616 307 BRU *+~ ~ 
00613 C Ll~JLLLO 308 LOX M~ ~ 
u061~ C 12 41335 309 MIW* CH47T 0 

00615 C~! ~061~ 310 6RX *-1 ; 
--'la.~_ti~~-'l.2.-l __ 4DJJO 3LL ______ TJtEJ~ ______ .. _. _____ . __ . ________ ._ .. _ .... _ . ______________ . ____ .. _____ ._. _____ .. ____________ . _. ________ ._____ 0_1--___ . 

00617 C 40 21000 312 8RT~ 
00620 a 0: 00617 313 BRU *-1 ~ 

__________ ---.:31ct P R T W 1 ________________ . . * 
o 
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00621 
00622 

006~3 

006~~ 
_~_S 

C 410 12 
COl 00 

0021046 
C; 02 02 
~LL4 

006~6 C..,O 12 

060 
6~1 

a 
660 
000 

160 
00627 C O.L:::LQJ ~.a~ 
00630 C 02 02 ,41 
006:;'1 C 71 01 .71 

LZ_~_ 
»32 
.66 
100 
)00 
;36 
)UO 

00632 C 12 ~2~ 

00633 C "il 00 
00b341 C 12 01 
00635 C 02 1~ 
00636 c.qo 21 
00637 0 01 00 
006~O C 00 00 
00641 C Ol 00 
006412 C 00 no 
006.q3 C 02 02 
006~4 C 71 01 

65S 
ouo 
660 
172 

'0 0 6 4 S C 1 2 ~ 1 
006,,6 C~! 00 
00647 C 02. 1~ 

00600 0 40 21 
006S1 C 01 00 

00652 C.qo 12 
00653 C 01 :>0 
006S~ C 51 00 
00665 C 76 ~1 

3:;2 
6'iS 
QuO 
000 
6~O 

06Q 
662 
6~2 

220 

315 
316 

317 
318 
319-

320 
321 
322 
323 
324 
325 
326 
327 
32S 
329 
330 
331 
332 
3S3 
334\ 
335 
336 
337 
338 
339 

3.qa 
3~1 

3412 
.~~ S ~_~_3~~1 

OO€57 C 76 01 
00660 0 35 :::12 

_~_Q_S _____ 3'-; ~ 

00661 C0211~6 

00662 C 02 02 
00663 .0 12 "ll 

15S1 
lie2 

0 
600 
205 

3 41 ,\ 

34!S 
. 3~6 

3";7 
3.q9 

BP19A 

6P19B 

ap19C 

~ 
,J:' 

SK5 12060 (l) 

BRU *-1 .-
PS_~W 1 ,_0 _______ . ______ c 
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IDENTIFICA TION: 

AUTHOR: 

ACCEPTED: 

COMPUTER 
CONFIGURA TION: 

PURPOSE: 

PROGRAMMED 
OPERATORS: 

STORAGE: 

TIMING: 

SDS 900 SERIES PROGRAM LIBRARY 

PROGRAM DESCRIPTION 

42 KC Magnetic Tape Test 

A. W. England, SD$ 

13 May 1963 

Catalog No. 074001 

All SDS 920 sy stern s and any 910 with a typewrite r which 
have one or more magnetic tape units connected to the W 
buffer. 

To provide a simple and easy means for initial checkout 
and te sting of 42 KC magnetic tape units. 

None. 

The program occupies 587 words from 4008 to 15128. It 
uses the HELP Word Output Subroutine located at 2008' 
The area from the end of the program to the end of 
memory may be used as input and interlaced output 
record image. 

The program is sufficiently fast to keep the tape operating 
at full speed for all operations. 

USE: 1.0 LOADING 

To load the program, insert the paper tape in the paper 
tape reader and follow the normal FILL procedure. 
When it is loaded, the light on the typewriter will indicate 
that the program is now under operator control. 

1.1 REGAINING OPERATOR CONTROL 

If at anytime the operator should lose control of the 
progra:m he may retu.rn it to the keyboard mode by 
moving the RUN-IDLE-STEP switch to IDLE, pressing 
START, moving the switc'h to STEP and then to RUN. 
If for so:me reason location 000 1 is de stroyed he may 
execute a BRU to location 400 to return control to the 
keyboard. 

2.0 CONTROL FUNCTIONS 

The following list con:tains a call letter for the various 
control functions the program will perform. The se may 
be typed anytime the light on the typewriter is lit. 
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USE: (cont. ) 2. 1 

Catalog No. 074001 

PARAMETER CONTROL 

These functions cause the program to set up the various 
parameters for the tests which will follow. 

2. 1. 1 P, Set Pattern 

The previously typed 8 octal digits are set up as the 
pattern for writing operations. 

2. 1. 2 L, Set Record Length 

The previously typed octal nutnber will be established as 
the record length for all subsequent te st operations. For 
write operations it determines the number of words to be 
written. For read it determine s the maximum number of 
words which will be stored in memory. The maximum 
length record is 77778 (4095). If a larger number is 
entered it will be reduced to this maximum. 

2. 1. 3 U, Set Unit Number 

The previously typed octal digit is used to identify the 
logical tape unit number which is to be tested. The 
program adjusts all tape unit addressing instructions 
accordingly. 

2. 1. 4 C, Set Record Count 

The record counter is incremented by one every time 
the program passes a record in the forward direction, 
and decremented by one for the reverse direction. 
After a rewind it is cleared to zero. This control 
function with the letter C is provided so that the user 
can re set this counter whenever he wishe s to start a 
serie s of operations for which a count is needed. The 
previously typed 8 octal digits will be saved as the new 
re cord count. 

2. 1. 5 Z, Set Parity 

If the preceding digit is even the program converts all 
read and write EOM' s to the BCD even parity mode. If 
the digit is odd it converts all read and write EOM' s 
to the binary odd p~rity mode. 

2. 2 TAPE OPERA TION CONTROL 

2. 2. 1 Breakpoint Functions 

Breakpoints 1, 2 and 4 apply generally to all tape 
operations. Breakpoint 3 is used when writing. 



Page 3 of 8 

USE: (cont. ) 

2. 2. 2 

2. 2. 3 

2. 2. 4 

BP 1 RESET: 

SET: 

BP 2 RESET: 

SET: 

BP :1 RESET: 

SET: 

BP 4 RESET: 

SET: 

W, Write 

Catalog No. 074001 

Continuous operation. The operation will 
continue as long as this Breakpoint is 
RESET or until the end of tape is reached. 

Stop continuous operation. If initially 
SET do only one operation. 

Perform all operations without stopping 
between records. 

Stop after e,ach record. 

Write normally. 

Write a continuous record as long as 
this Breakpoint is set. 

Stop if a read or write error occurs. 

Do not stop on a read or write error. 

The previously set pattern will be written as a record of 
length indicated by the L function. Records will be 
continuously written as long as Breakpoint 1 is RESET. 
If Breakpoint 3 is SET one long continuous record will be 
written. If Breakpoint 4 is RESET and a write error 
occurs, the program will halt and print WRITE ERROR. 
If Breakpoint 4 is SET the error will not cause a stop. 
If the tape is situated on the end of tape marker the 
write routine will write a Tape Mark to signify end of 
file, then type END OF REEL, and return to keyboard. 

I, Write with Identification 

This function is the same as Write except that the 
record count number is written as the first word of the 
record. This provide s a unique identification word for 
each record. The record count word is inserted as the 
first word of the image so no additional words are added 
to the re cord. 

R, Read 

The next record on the selected tape unit will be read 
into rnemory. If the record is longer than the preset 
record length, the program will skip the extra words. 
If the skip remainder of record operation is not 
functioning and additional II interrupts occur, the 
program will count the se and print the count at the end 
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USE: (cont.) 

2.2.5 

2. 2. 6 

2. 2. 7 

2. 2. 8 

2. 2. 9 

Catalog No. 07400 I 

of the record. A s long as Breakpoint 1 is RESET the 
program will read records sequentially until an end of 
file or the end of tape is encountered. If Breakpoint 2 is 
SET, the program will stop the tape after each record; 
otherwise the tape will run without stopping. 

If a read error occurs and Breakpoint 4 is RESET, the 
program will stop and type READ ERROR. If BP 4 is 
SET, the program continue s. 

B, Backspace 

If the input number previous to the B is cleared to zero 
by a carriage return then the selected tape is backspaced 
one record at a time as long as Breakpoint 1 is RESET 
or until the load point or an end of file is encountered. If 
the input number previous to the B is non zero then it is 
decremented by one after each backspaced record and the 
backspacing ope ration is terminated when it reached zero. 
The counted backspace may also be stopped on Breakpoint 
l, the load point, or an end of file. If Breakpoint 2 is 
re set, the spacing will proceed without stopping between 
records. If Breakpoint 2 is set, the tape will be stopped 
after each record spaced and then re started to continue 
ove r the next one. 

S, Space Forward 

Space forward is the same as backspace except that it 
will also stop when the end of tape is reached. 

X, Search-Forward 

The selected tape is searched forward using the read­
scan mode until a record is found whose first word is 
equal to the previously typed octal number. When the 
record is found it is read into memory. If an end of file 
or the end of tape is encountered before the record is 
found the tape is stopped. 

y, Search Reverse 

The selected tape is scanned backward until a record 
is found whose first word (last word scanned over in 
reverse) is equal to the previously typed octal number. 
If an end of file or the load point is encountered before 
the record is found, the tape is stopped. 

D, Rewind 

The selected tape is started in a rewind and the program 
returns to keyboard control. 
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USE: (cont.) 

Catalog No. 074001 

2.2. 10 E, Erase 

This function is similar to write except that instead of 
writing information, it erases tape for a distance equal to 
the specified record length. 

2 .. 2. 11 F, W:rite End of File 

A tape mark is written on tape to indicate End of File. 
The record counter is not incremented by the operation. 
The operation may be executed even though the tape is 
on the end of tape conductive leader. 

2. 3 OUTPUT CONTROL 

2. 3. 1 

2. 3. 2 

After the tape has been read or moved by some other 
operation, the results may be inspected using the follow­
ing control characters. 

N, Tape Record Count Number 

The program will type the current contents of the 
record counter. 

T, Type Record Read 

If the number of words read was less than or equal to 
the pre set length, the program will type: RECORD 
LENGTH < OR = LLLL, where LLLL represents the 
record length. If the number of words read exceeds 
the pre sent record length, the program will type': 
RECORD LENGTH> LLLL. 

Afte r typing one of the se me s sage s the program will 
begin to type the record image in octal numbering each 
eighth word in octal. This output will continue until 
either Breakpoint 1 is SET or until the entire record is 
typed. 

If Breakpoint 1 is SET when the T key is struck only 
the record length will be typed. 

3.0 STATUS AND ERROR MESSAGES 

The following m.e s sage s will be type d by the prog ram to 
inform the operator of the status of the tape operation: 
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USE: (cont.) 3. 1 WRITE ERROR 

This indicate s that the progralTI detected a write error 
and Breakpoint 4 was RESET. The tape is stopped and 
the progralTI returns to keyboard control after typing. 

3. 2 READ ERROR 

This indicates that the progralTI detected a read error 
and Breakpoint 4 was RESET. The tape is stopped 
and the progralTI returns to keyboard control after 
typing. 

3.3 SKIP REMAINDER OF RECORD ERRORS: nnnnnnnn 

This indicates that the record read was longer than the 
pre set record length and that when the progralTI attelTIpted 
to ignore the relTIainder of the record, it still received 
I 1 interrupts. The nUlTIber of interrupts is indicated by 
the octal nUlTIber nnnnnnnn. Control returns to the 
keyboard after typing. This error stop lTIay not be 
disabled by Breakpoint 4. 

3.4 FILE PROTECT ON 

This is typed whenever the user asks for a write or 
erase operation on a tape which has the file protect 
ring relTIoved. After typing the progralTI returns to 
keyboard control. 

3.5 END OF REEL 

This indicate s that a forward operation has reached the 
end of tape. 

3.6 LOAD POINT 

This indicates that a reverse operation has reached the 
beginning of tape. 

3.7 TAPE MARK 

This indicate s that a read, scan, or space operation 
has encountered an End of File record as indicated by 
the reading of a Tape Mark. 

4. 0 FUNCTION SUMMARY 

In the calling sequence the slTIall letter d is used to 
denote an octal digit. 
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USE: (cont.) 4. FUNCTION SUMMARY (cont.) 

Function De sc;ription 

Clea.r digit accumulator 

Set test pattern word 

Set record length 

Set logical tape unit nUlTIber 

Set record count nUlTIber 

Set to even parity (BCD) 

Set to odd parity (Binary) 

Write 

Write with record count ID 

Read 

Backspace 

Backspace by count 

Space forward 

Space forward by count. 

Search forward and read 

Search reverse 

Rewind 

Erase 

Write end of file 

Type re cord count nUlTIbe r 

Type record read 

Catalog No. 074001 

Carriage Return 

ddddddddP 

ddddL 

dU 

ddddddddC 

(octal count) 

(octal count) 

pz 
1Z 

W 

I 

R 

B 

B 

S 

S 

ddddddddX 

dddddddd Y 

D 

E 

F 

N 

T 
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METHOD: 

Catalog No. 074001 

Each functional routine is essentially independent of the 
others and attempts to accomplish its operation in as 
straight forward a manner as possible. The program. 
attempts to prevent the tape from running off the reels 
in either direction. By using the write end of file 
operation, sections of the tape can be set off for further 
te st without having to work from. the beginning of the 
reel on eve ry pa s s. 

At the start of eve ry routine J the status of the tape is 
tested and if the operation obviously cannot be accom­
plished the program. does not attem.pt it. No reverse 
operation will be started if the tape" is at the load point. 
No forward operation except write end of file will be 
started if the tape is on the end of reel marker. No 
write operation is attempted if the file protect is on. 

All reading, spacing and searching operations will be 
unconditionally term.inated when an end of file is 
encountered. 
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* 910 9R 920. W BUFFER 9NLY. 
* 
* A. W. E~GLANO. 

* 
* 
00200 00200 wes BSS 
* 
00400 o 76 00525 START LOA 
00'"'01 o 35 00001 STA 
00402 o 02 00000 CeNA OISW 
00~03 o 02 2000~ OIR 
OO,",OLl o 02 02001 RKBW 
00",05 o 32 00012 C9NAl WIM 
00Lt06 ° 75 00012 LOB 
00"'07 o 66 20011 RCY 
oo-...fO o 75 OOii24 LOB 
00'" " o 71 00"'25 LOX 
00,",12 2 70 00,",51 SKM 
00,",13 o "'1 00'"'12 BRX 
00",',", 2 01 ,",OLlS1 BRU* 
* 
00'"'15 ° 67 20006 DIGIT LCY 
00'"'16 o 75 00016 LOB 
00 ... ,7 o 67 20003 LCY 
00 ... 20 o 36 00016 STB 
00Ll21 o 01 00Ll05 BRU 

* 00,",22 o ... 6 30003 CLEAR CLR 
00'"'23 o 01 00'"'20 BRU 

* 00,",2L1 07700000 C1 eCT 
00~25 77777755 C2 DEC 

SDS 900 SERIES PROGRAM LIBRARY 

PROGRAM LISTING 

42 KC Magnetic Tape Test Program 

128 

G9CaNA 
1 

1 • , 
T1 
T1 
9 
Cl 
C2 
CTBL+19.2 
*-1 
CTBL+19.2 

6 
ACCUM 
3 
ACCUM 
CaNAl 

DIGIT+3 

7700000 
-19 

weRD eUTPUT S~BR9UTINE 

SET ceNTR9l REST9RE 

KEy~eARD ceNTRal ENTRY 

SCAN F9R ceNTRaL CHARACTER 

G9 Te ceNTRaL ReUTINE 

ACCUMULATE eCTAL DIGITS 

CLEAR DIGIT ACCUMULAT9R 

Catalog No. 074001 
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* 
* ceNTR9l R8UTINE lINKAGE TABLE. 

* OOU26 a 22 00705 CTBl B BOO 
00~27 o 23 01203 C COO 
00~30 o 2~ 01107 0 000 
00Ll31 o 25 01131 E EOO 
00Ll32 o 26 01163 F FOO 
OO~33 o 31 00Ll52 I 100 
OOLl3L1 o ,",3 01206 l lOO 
OO~35 o '"'5 01371 N NOO 
00,",36 o "'7 01200 P POO 
00'"'37 o 51 00556 R ROO 
OO,",~O o 62 00732 S SOO 
00",,,,, o 63 01271 T TOO 
00,",,",2 o 6'"' 0123'" U UOO 
00"'43 o 66 00Ll53 W WOO 
00 ,",Ll La o 67 00770 X XOO 
00445 o 70 01051 Y YOO 
00"'46 o 71 01251 Z ZOO 
00"''''7 o 52 00'"'22 CR CLEAR 
00,",50 o 12 00"'05 SP C8NAl 
001151 o 00 00Ll15 PZE DIGIT 
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* * WRITE R9UTINES. 

* * WRITE REceRD ceUNT AS 10 F9R EACH REC9RD. 

* 00U52 0 11 00023 100 LOX ZER9 

* * WRITE REC8RDS 9F TEST PATTERN 9NLY. 

* 00U53 
00~51.& 

00~55 
001.&56 
00"'51 
00,",60 
001.&61 
001.&62 
001.&63 
00~61.& 
001.&65 
001.&66 
OQM61 
00U70 
001.&71 
001.172 
00U73 
001.&71.& 
001.175 
001.&76 
001.&71 
00500 
00501 
00502 
00503 
0050'" 
00505 
00506 
00507 
00510 
0051' 
00512 
00513 
00511.& 

o 37 01510 
o 76 01500 
o 11 01503 
o 35 1.&1512 
o 1.&1 001.&56 
o 1.&3 01120 
o 23 01"'17 
o 01 01163 
o 23 011.&15 
o 01 01160 
o 23 01~16 
o La3 005La1 
Q ,-,0 20100 
o 01 00526 
o 76 01506 
o 53 01510 
o 35 01513 
o 02 50000 
o 23 0150", 
o 13 01505 
o 23 011.&63 
o 23 01"'11 
o 01 00651 
o 1.&0 12610 
o 01 00505 
o 01 00500 
o 61 01506 
o 1.&0 20010 
o 1.&0 2001.&0 
o 01 00515 
o 1.&3 01124 
o 16 011.&21 
o 71 01"'60 
o 01 011.&16 

woo 

caNB 

ceNc 

W30 

STX 
LOA 
LOX 
STA* 
8RX 
aRM 
EXU 
8RU 
EXU 
8RU 
EXU 
aRM 
ElPT 
BRU 
LOA 
SKN 
STA 
CIl 
EXU 
P9T 
EXU 
EXU 
BRU 
TGTW 
BRU 
8RU 
MIN 
BETW 
aPT 
BRU 
BRM 
LOA 
LOX 
BRU 

SW2 
PATT 
NEGLEN 
ENOIMG 
*-1 
TRSUBR 
Ell 
FOO 
FPT 
ceNU 
BTT 
ERASE 
3 
W20 
RC 
SW2 
IMAGE 

SHIB 
lOlL 
WT 
ETT 
C9NE 

*+2 
*-4 
RC 

L& 

W10 
BRSUBR 
EM1L9C 
MINUS3 
PRTEM 

CATAL9G Ne. 01U001 

T9 R[SW21 

S [SW21 
GENERATE PATTERN 
IN REcaRD IMAGE 

TAPE READY 
9N END SF TAPE 
YES. WRITE TAPE MARK 
N9. IS FILE PR9TECT 9N 
YES 
9N BEGINNING 9F TAPE 
YES. ERASE LEADER 
Ne. WRITE C9NSTANT REC9RD 
YES 
N9 
WRITE WITH 10 
YES 
Ne. C9CK INTERLACE 
SET HIGH BITS 
LeAD INTERLACE 
START TAPE 
END eF TAPE ENceUNTERED 
YES 
Ne. GAP 
YES 
N9 
caUNT REC9RD 
WRITE ERR9R 
YES. IS ERR9R STap ALl8WED 
N9.N9 
YES. BUFFER READY 
PRINT ERR9R MESSAGE 
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* 
00515 o ~O 20LlOO W10 BPT 1 9PERATI9N ceNTINUE 
00516 o 01 0052~ BRU e9NZ Ne 
00517 o ~o 20200 BPT 2 YES. NeN STep 
00520 o 01 00522 BRU *+2 N9 
00521 o 01 00~67 BRU ceNe YES 
00522 o ~3 0112~ BRM BRSU8R WAIT FeR STep 
00523 o 01 00~60 8RU eeNB 
* 
0052L1 o ... 3 0112~ C8NZ BRM BRSUBR 
00525 o 01 00 ... 02 G8eeNA BRU e8NA 
* 
* 
00526 o 23 01L1&3 W20 EXU WT ceNSTANT REC8RD WRITE 
00527 o 23 01~17 EXU ETT END 9F TAPE 
00530 o 01 00536 BRU W21 YES 
00531 o 12 01500 MIW PATT Ne. eUTPUT PATTERN 
00532 o ~o 20100 BPT 3 C8NTINUE 
00533 o 01 00527 BRU *-ij YES 
00531.1 o 02 11.1000 T9PW N8 
00535 o 01 00500 BRU W30 RETURN T8 MAIN Leep 
* 
00536 o 02 11.1000 W21 T9PW END 8F TAPE ST8P 
00537 o ~3 0112~ BRM BRSUBR 
0051.40 o 01 01163 BRU FOO WRITE TAPE MARK 
* 
* 
* ERASE STARTING LEADER SUBReUTINE. 
* 
005~1 o 00 00000 ERASE PZE 
005L12 o 76 00555 lOA E555 
0051.13 o 23 01~72 EXU D2T IS DENSITY 200 BPI 
0051.11.1 o 76 00551.1 lOA E200 YES 
0051.15 o 35 00012 STA T1 Ne 
0051.16 o 02 50000 ell 
005~7 o 13 00012 peT T1 
00550 o 23 01~61 EXU ET START ERASE 
00551 o 1.10 12610 TGTW GAP 
00552 o 51 0051.11 BRR ERASE YES. EXIT 
00553 o 01 00551 8RU *-2 Ne 
* 
* 
0055~ 11300000 E200 DEC 15089 STARTING GAP AT 200 BPI 
00555 3201.10000 E555 DEC 1.41189 STARTING GAP AT 555 BPI 
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* 
* READ R9UTINE. 

* 00556 o 1I3 01120 ROO BRM TRSUBR TAPE READY 
00551 o 23 011.411 EXU ETT AT END 9F TAPE 
00560 o 01 00657 BRU C9NE YES 
00561 o 16 00617 lOA GaRI1 N8. INITIALIZE INTERRUPTS 
00562 o 35 00031 STA I1W 
00563 a 16 00100- lOA G9RI2 
0056La o 35 00033 STA I2W 
00565 a 02 20002 EIR 
00566 o 02 50000 ceNS Cil 
00561 o 23 01501l EXU SHIB SET HIGH BITS 
00570 o 13 01505 peT lOll leAD INTERLACE 
00511 o 76 00026 LOA 9NES 
00512 o 35 01501 STA SWl S [SW 1] 
00513 o 23 01La6La EXU RT START READ 
00511.4 o 23 01La77 EXU ETT END 9F TAPE ENC9UNTERED 
00515 o 01 00651 BRU ceNE YES 
00576 o lIO 12610 TGTW Ne. GAP 
00511 o 01 00601 BRU *+2 YES 
00600 o -01 0057l.J BRU *-lI N-e 
00601 o 61 01506 MIN RC ceUNT REC9RD 
00602 o 53 01501 SKN SW1 TEST SW1 
00603 o 01 00617 BRU ROl RESET 
OO('OLa o lIO 200LaO R02 BPT ~ SET. ERReR STep PERMITTED 
00605 o 01 00610 BRU *+3 N9 
00606 o lIO 20010 BETW YES. WAS THERE A READ ERReR 
00&07 o 01 00653 BRU R03 YES 
00610 o lIO 20LaOO BPT 1 C8NTINUING 9PERATI9N 
00611 o 01 0052La BRU C9NZ N9 
00612 o lIO 20200 BPT 2 YES. STep BETWEEN REC9RDS 
00613 o 01 00615 BRU *+2 YES 
006114 o 01 00566 BRU ceNS N8 
00615 o 1I3 0112La BRM BRSUBR WAIT FeR TAPE Te ST9P 
00616 o 01 00556 BRU ROO 
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* 
00617 o 76 01501 ROl LOA SW1 
00620 o 72 00026 SKA 9NES [SW11.ZER8 
00621 o 01 00623 BRU C9NF N9T EQUAL 
00622 o 01 00604 BRU R02 EQUAL 
00623 o 43 01124 C9NF BRM BRSUBR WAIT FeR TAPE T9 STep 
0062~ o 71 01462 LOX MINUS9 PRINT ERR8R MESSAGE 
00625 o 02 026~1 TYPW 1 • "-
00626 2 12 00651 MIW SEM+8.2 
00627 o 41 00626 BRX *-1 
00630 o 02 l~OOO T9PW 
00631 o 43 0112L1 BRM BRSU8R 
00632 o 76 00611 LOA R01 SW1 L9CATI9N 
00633 o 75 00651 LOB RC1 
0063"- o 71 00652 LOX RC2 
00635 o 02 02041 TYPW 1 • 1 
00636 o 43 00200 8RM W8S 
00637 o 01 01353 8RU C9NJ 
* 
006L10 52121212 9CT 52121212 
00641 62423141 SEM BCI a.SKIP REMAINDER SF REC9RD ERR9RS. 

* 00651 03717760 RC1 9CT 03717760 
00652 o 12 00012 RC2 MIW T1 

* 
* 
00653 o U3 01124 R03 BRM 8RSUBR READ ERR9R 
00654 o 16 01432 CaNY LOA EM4L9C 
00655 o 71 01460 LOX MINUS3 
00656 o 01 011.116 8RU PRTEM 

* 00657 o 02 20004 C9NE OIR END 9F REEL STep 
00660 o 02 00000 DISW 
00661 o 76 011.130 LOA EM2L9C 
00662 o 71 01460 LOX MINUS3 
00663 o 01 011.116 8RU PRTEM 
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* 
0066~ o 00 00000 R I 1 PZE READ 11 INTERRUPT 
00665 o 02 13610 SRRW SKIP REMAINDER SF REC9RD 
00666 o 32 00012 WIM T1 
00661 o 61 01507 MIN SWl R [SW 1] 
00670 o 01 ~066~ BRU* RI1 EXIT 
* 
00671 o 00 00000 RI2 PZE READ 12 INTERRUPT 
00672 o ~o 13610 TFTW END 9F FILE 
00673 o 01 ... 0615 BRU* G9C9NM YES 
0067~ o 01 ... 0676 BRU* G9R03 Ne. ASSUME READ ERR9R 
* 
00675 o 00 00701 G8C9NM PZE C9NM 
00676 o 00 00653 G9R03 PZE R03 
* 
* 00671 o U3 0066 ... G9RIl aRM RIl 
00700 o U3 00671 G8RI2 BRM RI2 

,,*-

* 
* 
00701 o U3 011214 C9NM BRM BRSUBR TAPE MARK 
00702 o 76 01U3U LOA EM6L9C 
00703 o 71 01Ll60 LOX MINUS3 
0070~ o 01 01U16 BRU PRTEM 
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* 
* BACKSPACE 
* 
00105 o "'3 01120 BOO BRM TRSUBR TAPE READY 
00106 o 23 011.&16 EXU BTT eN BEGINNING eF TAPE 
00101 o 01 00121 BRU ceNL YES 
00110 o 23 01'"'10 BOl EXU SR Ne. SCAN REVERSE 
00711 o 32 00012 WIM Tl 
00112 o ,",0 21000 BRTW BUFFER READY 
00713 o 01 00116 9RU *+3 N9 
0071~ o 23 01L&76 EXU BTT YES. BEGINNING 9F TAPE 
00715 o 01 00127 BRU C9NL YES 
00716 o ,",0 13610 TFTW Ne. END 9F FILE 
00717 o 01 00701 BRU C9NM YES 
00120 o 16 01506 LOA RC N9 
00121 o 5L& 0002ll SUa 9NE DECREMENT REcaRD C9UNT 
00722 o 35 01506 STA RC 
00723 o ,",0 201100 BPT 1 ePERATI9N C9NTINUE 
0072L& o 01 00521.& BRU C9NZ N9 
00725 o ll3 0075ll BRM SSSUBR YES. CHECK SPACE ST9P 
00726 o 01 00710 BRU BOl 
* 
* 
00727 o 76 011.&33 C9NL LOA EM5L9C LeAD P9INT 
00730 o 11 011.&60 LOX MINUS3 
00731 o 01 01L&16 BRU PRTEM 
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* 
* SPACE F9RWARD SUBR9UTINE. 
* 
00732 o Lt3 01120 sao BRM TRSUBR TAPE READY 
00733 o 23 01L117 EXU ETT ENDeF TAPE 
0013L1 o 01 00651 BRU ceNE YES 
00135 o 23 011.165 SOl EXU SF Ne. SCAN F9RWARD 
00136 o 23 011.177 EXU ETT END eF TAPE 
00731 o 01 00657 BRU caNE YES 
0011.10 o 1.10 21000 BRTW Ne. BUFFER READY 
001L11 o LtO 12610 TGTW Ne. GAP 
001,",2 o 01 007'"'1.1 BRU *+2 YES, YES 
001Lt3 o 01 00736 BRU *-5 Ne 
007L1L1 o 32 00012 WIM Tl 
001La5 o ,",0 13610 TFTW END eF FILE 
001La6 o 01 00701 BRU ceNM YES 
007,",7 o 61 01506 MIN RC Ne. ceUNT REC9RD 
00150 o LtO 201.100 BPT 1 ePERATIeN C9NTINUE 
00151 o 01 00524 8RU C9NZ Ne 
00752 o Lt3 00151.1 BRM SSSUBR· YES. CHECK STep 
00753 o 01 00735 BRU SOl 
* 
* 
0015La o 00 00000 SSSUBR PZE SPACE ST9P SUBR9UTINE 
00755 o 16 00016 LOA ACCUM 
00756 o 72 00026 SKA 9NES ACCUM.ZER8 
00751 o 01 00163 BRU *+LI NeT EQUAL 
00160 o LlO 20200 ceNP BPT 2 EQUAL. STep BETWEEN REC9RDS 
00761 o 1.13 0112Lt BRM BRSUBR YES 
00162 o 51 0015La BRR SSSUBR Ne. EXIT 
00163 o 51.1 0002'"' SUB 9NE DECREMENT REC9RD C9UNT 
0016La o 35 00016 STA ACCUM 
00165 o 72 00026 SKA 9NES ACCUM.ZER9 
00166 o 01 00160 BRU C9NP NeT EQUAL 
00167 o 01 0052La BRU ceNZ EQUAL 
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* 
* SEARCH FeRWARO. 

* 00770 o '-'3 01120 XOO BRM TRSUBR TAPE READY 
00771 o 23 01'-'71 EXU ETT ENOeF TAPE 
00712 o 01 00651 BRU C9NE YES 
00713 o 15 00026 LOB 9NES Ne 
00774 o 36 01501 STB SWl S[SW 1] 
00775 o 16 00611 LOA G9R I 1 INITIALIZE INTERRUPT 
00776 o 35 00031 STA I1W 
00771 o 16 01050 LOA G9XI2 
01000 o 35 00033 STA I2W 
01001 o 76 00016 LOA ACCUM 
01002 o 02 50000 C9NX Cll CaCK INTERLACE 
01003 o 23 01504 EXU SHIB SET HIGH BITS 
01004 o 13 01505 peT LOlL LeAD INTERLACE 
01005 o 23 01464 EXU RT START READ 
01006 o 32 00012 WIM T1 
01007 o laO 13610 TFTW END 9F FILE 
01010 o 01 00701 BRU C9NM YES 
01011 o 70 00012 SKM Tl N9. 1ST W9RDaACCUM 
01012 o 01 01032 BRU XOl NeT EQUAL 
01013 o 02 20002 EIR EQUAL 
01014 o 61 01506 MIN RC C9UNT REC9RD 
01015 o 23 01La77 EXU ETT END 9F TAPE 
01016 o 01 00651 BRU C9NE YES 
01017 o 40 21000 BRTW N9. BUFFER READY 
01020 o 01 01015 BRU *-3 N9 
01021 o 53 01507 SKN SW1 YES. TEST SW1 
01022 o 01 01021.4 BRU *+2 RESET 
01023 o 01 01027 BRU *+4 SET 
01024 o 76 01507 LOA SWl 
01025 o 72 00026 SKA 9NES [SW 1]aZER9 
010?6 o 01 00623 8RU C9NF NeT EQUAL 
01027 o 40 20010 8ETW EQUAL. BUFFER ERReR 
01030 o 01 00654 BRU caNY YES 
01031 o 01 OOLa02 8RU C9NA N9 
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* 
01032 o 02 50000 XOl CIl CLEAR INTERLACE 
01033 o 13 00023 P9T ZER9 
0103Ll o 32 00012 WIM T1 
01035 o 02 lLaOOO RTSW READ T9 SCAN 
01036 o 61 01506 MIN RC CeUNT REC9RD 
01031 o 23 01Ll11 EXU ETT END 9F TAPE 
010LlO o 01 00657 BRU C9NE YES 
010Lal o LaO 12610 TGTW Ne. GAP 
010La2 o 01 010~La BRU *+2 YES 
010La3 o 01 01037 BRU *-Lt N9 
010LlLl o 32 00012 WIM T1 DUMP lAST weRD 
010La5 o 01 01002 BRU C9NX 
* 
010La6 o 00 00000 XI2 PZE SEARCH 12 INTERRUPT 
010t.a1 o 01 Lll0Lt6 BRU* XI2 
* 
01050 o La3 010Ll6 GeXl2 BRM XI2 
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* 
* SEARCH REVERSE. 

* 01051 o 143 01120 YOO 8RM TRSUBR TAPE READY 
01052 o 23 011416 EXU BTT BEGINNING eF TAPE 
01053 o 01 00127 BRU C9NL YES 
0105Lt o 76 00016 LOA ACCUM Ne. REVERSE ACCUM 
01055 o 15 00016 LOB ACCUM 1 2314 1 2314 
01056 o 67 20006 LCY () 2314 1 2 3 Lt 1 
01051 o 114 01105 ETR YCl 00110017 
01060 o 35 00012 STA Tl 030 1 
01061 o 16 00016 LOA ACCUf\I1 123 Lt 
01062 o 75 00016 LOB ACCUM 123 14 1 2314 
01063 o 66 20006 RCY (, Lt 123 14 123 
010614 o 114 01106 ETR YC2 71001100 
01065 o 16 00012 MRG Tl Lt 3 2 1 
01066 o 35 01501 STA REVPAT 
01061 o 23 011410 ceNT EXU SR STAHT SCAN REVERSE 
01010 o 32 00012 WIM Tl 
01011 o LtO 13610 TFTW END eF FILE 
01012 o 01 00101 8RU ceNM YES 
01013 o 23 01Lt16 EXU 8TT N9. BEGINNING 9F TAPE 
0101Lt o 01 00121 BRU C9NL YES 
01015 o 16 01506 LDA RC N9 
01076 o sLt 000214 SUB 9NE DECREMENT REceRD C9UNT 
01011 o 35 01506 STA RC 
01100 o 16 00012 LOA Tl 
01101 o 75 00026 LOB 9NES 
01102 o 10 01501 SKM REVPAT 1ST W9RO,REVERSEO ID KEY 
01103 o 01 01061 8RU ceNT NeT EQUAL 
0110Lt o 01 0052Lt 8RU C9NZ EQUAL 

* 
* 01105 00110011 YCl eCT 00110011 
01106 11001100 YC2 eeT 71007100 
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* 
* REWIND. 

* 01101 o ~3 01120 000 BRM TRSUBR TAPE READY 
01110 o 23 01~16 EXU BTT 9N BEGINNING 9F TAPE 
01111 o 01 00121· BRU C9NL YES 
01112 o 23 01~11 EXU REW N9. START REWIND 
01113 o 23 01~11.1 EXU TRT TAPE STARTED 
o 111~ o 0101112 BRU *-2 N9 
01115 o ~6 30003 CLR YES. CLEAR REC9RD C9UNT 
01116 o 35 01506 STA RC 
01117 o 01 00~O2 BRU C9NA 

* 
* 
* TAPE READY SUBR9UTINE. 

* 01120 o 00 00000 TRSUBR PZE 
01121 o 23 01Lt1~ EXU TRT TAPE READY 
01122 o 51 01t20 BRR TRSUBR YES. EXIT 
01123 o 0101121 BRU *-2 N9 

* 
* 
* BUFFER READY SUBR9UTINE. 

* o 112~ o 00 00000 BRSUBR PZE 
01125 o 02 2000~ DIR DISABLE INTERRUPT 
01126 o ",0 21000 BRTW 
01127 o 01 01126 BRU *-1 
01130 o 51 0112~ BRR BRSUBR EXIT 
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* 
* ERASE R9UTINE. 
* 
01131 o ~3 01120 EOO aRM TRSUBR TAPE READY 
01132 o 23 01~11 EXU ETT END9F TAPE 
01133 a 01 00651 8RU C9NE YES 
o 113~ o 23 01~15 EXU FPT N9. FILE PR9TECT 9N 
01135 o 01 01160 8RU ceNU YES 
01136 o 23 01~16 EXU 8TT N9. BEGINNING 9F TAPE 
01131 o ~3 OOSUl BRM ERASE YES. ERASE STARTING LEADER 
011 LaO o 02 50000 C9NV CIl Ne. SET UP INTERLACE 
011La1 o 23 01504 EXU SHI8 
01 11.&2 o 13 01505 peT lOll 
011 La3 o 23 01La61 EXU ET START ERASE 
011U4 o 23 01La11 EXU ETT END 9F TAPE 
o 11U5 o 01 00651 BRU C9NE YES 
011U6 o ~o 12610 TGTW Ne. GAP 
011",1 o 0101151 BRU *+2 YES 
01150 o 01 0 11 U~ BRU *-~ N9 
01151 o LaO 201400 BPT 1 C9NTINUE ePERATI9N 
01152 o 01 0052~ BRU C9NZ N9 
01 153 o ~o 20200 BPT 2 YES ST9P BETWEEN REC9RDS 
01 15~ o 01 01156 SRU *+2 YES 
01 155 o 01 011 LaO BRU C9NV N9 
01156 o ~3 011214 BRM BRSUBR WAIT F9R TAPE T9 ST9P 
01151 o 01 01131 8RU EOO 
* 
* 
01 160 o 16 01La31 C9NU LOA EM3L9C FILE PReTECT 9N 
01161 o 11 01~61 LOX MINUS", 
01 162 o 01 01~16 BRU PRTEM 
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* 
* WRITE END SF FILE [TAPE MARKl. 

* 01163 o ~3 01120 FOO BRM TRSUBR TAPE READY 
0116~ o 23 01~15 EXU FPT FILE PReTECT eN 
01165 o 01 01160 8RU C9NU YES 
01166 o 23 01~16 EXU 8TT Ne. BEGINNING 9F TAPE 
01161 o LJ3 005141 BRM ERASE YES 
01170 o 23 01~66 EXU WE9F N9 
01171 o 12 01177 MIW TM 
01112 o 02 114000 T9PW 
01113 o 143 0112~ BRM BRSUBR WAIT FeR TAPE T9 STep 
0111&4 o 23 01~11 EXU ETT END 9F TAPE 
01175 o 01 00657 BRU C9NE YES 
01176 o 01 00~02 BRU ceNA N9 

* 01171 17000000 TM eCT 17000000 TAP~ MARK C9NSTANT 
* 
* 
* SET TEST PATTERN. 

* 01200 o 76 00016 POO LOA ACCUM 
01201 o 35 01500 STA PATT 
01202 o 01 001.122 BRU CLEAR 

* 
* 
* SET REceRD caUNT 

* 01203 o 76 00016 coo LOA ACCUM 
0120~ o 35 01506 STA RC 
01205 o 01 00~22 BRU CLEAR 
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* 
* SET BLeCK LENGTH. 
* 
01206 o 76 01232 LOO LOA LC2 7177 
01201 o 73 00016 SKG ACCUM IF SPECIFIED LENGTH IS > ~095 
01210 o 01 01212 BRU *+2 USE ~095 AS LENGTH 
01211 o lLa 00016 ETR ACCUM 
01212 o 35 01502 STA LENGTH 
01213 o 55 01511 ADD 8EGIMG ceMPUTE END 9F IMAGE 
0121La o 16 01231 MRG LC1 
01215 o 35 01512 STA ENDIMG 
01216 o La6 30003 CLR FaRM NEGATIVE LENGTH 
01217 o 5~ 01502 SUB LENGTH 
01220 o 35 01503 STA NEGLEN 
01221 o 16 01502 LOA lENGTH FeRM INTERLACE ceNTR9l 
01222 o 66 00012 RS ... 10 waRDS. 
01223 o 16 01233 MRG LC3 
0122La o 35 0150La STA SHI8 
01225 o La6 0001La XAB 
01226 o 16 01511 MRG BEGIMG 
01227 o 35 01505 STA LOlL 
01230 o 01 00La22 BRU CLEAR 
* 
* 
01231 20000000 LC1 9CT 20000000 INDEX TAG 
01232 00007117 LC2 eCT 1117 ~095J MAX LENGTH 
01233 o 02 10000 LC3 E9M 10000 FeR SHI8 
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* 
* SET TAPE UNIT NUMBER. 

* 0123Ll o 76 00016 uoo LOA ACCUM 
01235 o 1~ 01246 ETR UCl SAVE LAST DIGIT 
01236 o 35 00012 STA T1 
01237 o 71 012Ll7 LOX UC2 -LENGTH 9F TAPE C8NTR8L TABLE 
01240 2 76 01500 LOA ETT+1.2 INSERT NEw TAPE UNIT 
01241 o 14 01250 ETR UC3 NUMBER IN TAPE C8MMANOS 
01242 o 16 00012 MRG Tl 
012U3 2 35 01500 STA ETT+l.2 
0124,", o U1 012UO BRX *-4 
012Lt5 o 01 001122 BRU CLEAR 
* 
01246 00000007 UCl 8CT 7 
012La7 77777763 UC2 DEC -13 
01250 77777770 UC3 eCT 77777770 

* 
* 
* SET PARITY. 

* 01251 o La6 30003 lOO CLR 
01252 o 76 00016 LOA ACCUM SAVE LAST BIT 
01253 o 14 000211 ETR 8NE 
0125,", o 67 00011 LSH 9 
01255 o 35 00012 STA T1 
01256 o 76 01~64 LOA RT 
01257 o 1U 01267 ETR ZC1 
01260 o 16 00012 MRG T1 
01261 o 35 01U6U STA RT 
01262 o 55 01270 ADD ZC2 
01263 o 35 01U65 STA SF 
01264 o 55 01270 ADO ZC2 
01265 o 35 01"'63 STA WT 
01266 o 01 001.122 BRU CLEAR 

* 01267 77776777 lCl eCT 7777&777 
01270 00000020 ZC2 eCT 20 
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* 
* TYPE REC9RO READ. 
* 
01271 o 02 026L41 TOO TYPw 1 ,1.4 TYPE REC9RD LENGTH 
01272 o 12 01361 MIW eRe MESSAGE. 
01273 o 12 01363 MIW TRM 
01271.4 o 12 01361.4 MIW TRM+l 
01215 o 12 01365 MIW TRM+2 
01276 o 53 01501 SKN SWl 
01277 o 01 01303 8RU *+1.4 
OlJOO o 12 01366 MIW TRM+3 
01301 o 12 01367 I'1Iw TRM+L4 
01302 o 01 01301.4 8RU *+2 
01303 o 12 01310 MIW TRM+5 
0130Ll o 02 11.40UO Tepw 
01305 o L43 0112L4 aRM BRSUBR 
01306 o 02 0201.41 TYPW 1 , 1 TYPE REC9RD LENGTH 
01307 o 76 01502 LOA LENGTH 
01310 o 61 0001L4 LSH 12 
01311 o 35 00012 STA T1 
01312 o 76 01311 LOA *-1 
01313 o 75 01355 LOB Tel 
0131L1 o 71 01356 LOX TC2 
01315 o La3 00200 BRM was 
01316 o 16 00026 LOA 9NES 
01317 o 35 00012 STA Tl 
01320 o 76 01511 LOA BEGIMG 
01321 o 35 00013 STA T2 
01322 o 12 01361 MIW eRe 
01323 o 01 013l.JL4 BRU eeNG 
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* 01324 o 16 01351 C9NH LOA Te3 
01325 o 72 00012 SKA T1 EVEN geTANT 
01326 o 01 01336 8RU Tal N9 
01327 o 76 00012 LOA Tl YES 
01330 o 61 00014 LSH 12 
01331 o 35 00014 STA T3 
01332 o 16 01331 LOA *-1 
01333 o 75 01355 LOB TCl 
01334 o 11 01356 lOX TC2 
01335 o 43 00200 aRM W9S 
01336 o 12 01362 Tal MIW TAB 
01337 o 16 00013 LOA T2 
01340 o 75 01360 LOB Te4 
01341 o 71 01356 LOX TC2 
01342 o 43 00200 BRM wes 
01343 o 61 00013 MIN T2 ADOR + 1 T9 ADOR 
01344 o 12 01361 eeNG MIW CRC 
0131.45 o 61 00012 MI-N T1 
0131.46 o 16 00012 LOA Tl 
0131.47 o 73 01502 SKG LENGTH D9NE 
01350 o 40 20400 BPT 1 N9. STep 
01351 o 01 01353 BRU e9NJ YES. YES 
01352 o 01 01324 BRU C9NH N9 
* 
01353 o 02 11.4000 e9NJ T9PW 
01354 o 01 00524 8RU eeNZ 

* 
* 
01355 17140000 Tel eeT 11140000 REe9RD LENGTH F9RMAT 
01356 o 12 00015 Te2 MIW T4 
01351 00000001 Te3 geT 7 
01360 74141414 Te4 eeT 74147'-'74 IMAGE waRD F9RMAT 
01361 52521212 eRe eeT 52521212 CARRIAGE RETURN C9NSTANT 
01362 12000000 TAB 9CT 72000000 TAB 
* 
01363 5125231.46 TRM Bel 6.REC9RO LENGTH < 9R =H > 
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* 
* TYPE REC9RO C9UNT NUMBER. 

* 01371 o 02 026~1 NOO TYPW 1 • ~ 
01372 o 12 01361 MIW CRC 
01373 o 12 01412 MIW RCM 
0137'" o 12 01413 MIW RCM+l 
01375 o 12 01414 MIW RCM+2 
01376 o 12 01415 MIW RCM+3 
01377 o 02 1'-'000 T9PW 
01L&OO o L&3 01124 BRM 8RSUBR 
01u01 o 02 020'-'1 TYPW 1 • 1 
01u02 o 76 01410 LOA NCl 
01403 o 75 01411 LOB NC2 
01lJ04 o 71 01356 LOX TC2 
01LaOS o L&3 00200 8RM W9S 
01L&06 o 12 01361 MIW CRC 
01L&07 o 01 01353 BRU C8NJ 

* 
* 01Ul0 o 00 01506 NCl PZE RC REL9C 
01411 77777'-'00 NC2 BCT 77777L&00 

* 01L&12 512523'-'6 RCM BCI L&.RECeRO CaUNT = 
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* 
* ERR9R MESSAGE eUTPUT SU8R9UTINE. 

* 
01~16 o 02 2000U PRTEM DIR 
01LJ17 o 02 026U1 TYPW 1. U 
01U20 o 12 01LJ26 MIW CRS 
01LJ21 o 35 00012 STA T1 
01U22 o 12 UOO12 MIW* T1 
01U23 o 61 00012 MIN T1 
01LJ2La o LJl 01LJ22 BRX *-2 
01U25 o 01 01353 8RU C9NJ 

* 01LJ26 12121252 CRS eCT 12121252 SP SP SP CR 
* 
01Ll27 o 00 01LJ35 EM1L9C PZE EM1 
01LJ30 o 00 01LaUO EM2L9C PZE EM2 
01U31 o 00 01LlU3 EM3L9C PZE EM3 
01La32 o 00 01LJU7 EMUL9C PZE EMU 
01lJ33 o 00 01La52 EM5L9C PZE EMS 
01L13La o 00 01La55 EM6L9C PZE EM6 
* 
01La35 12665131 EMl BCI 3. WRITE ERR9R 
01UUO 1225LJ52U EM2 BCI 3. END eF REEL 
01UU3 122631U3 EM3 BCI U. FILE PReTECT 9N 
01ULl7 12512521 EMU BCI 3. READ ERR9R 
01La52 12La3Ll621 EMS BCI 3. LeAD P9INT 
01U55 126321~7 EM6 BCI 3. TAPE MARK 
* 
01U60 77777115 MINUS3 DEC -3 
01U61 7777177U MINUSLI DEC -La 
01U62 77717761 MINUS9 DEC -9 
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* 
* ceNTR9l TABLE FeR ALL MAGNETIC TAPE FUNCTI9NS. 

* 
* 
* BINARY 9R BCD SELECTABLE FUNCTI9NS. 

* 
01~63 o 02 03650 WT WTBW 0.4 WRITE TAPE 
01464 o 02 03610 RT RTew 0.4 READ TAPE 
01465 o 02 03630 SF SFBW 0.4 SCAN F9RWARD 

* 
* N9N SELECTABLE FUNCTI9NS 

* 01466 o 02 02050 WE9F WTOW O. 1 WRITE END 9F FILE 
01~67 o 02 03670 ET ETw 0.4 ERASE TAPE 
01410 o 02 07630 SR SRBW O.~ SCAN REVERSE 
01471 o 02 1~010 REW REWW 0 REWIND 
01~72 o ~O 16210 D2T SKS 16210 200 BPI TEST 
01'-'73 o lIO 16610 o5T SKS 16610 556 BPI TEST 
01'-'74 o lIO 10~10 TRT SKS 101110 TAPE READY TEST 
01'-'75 o lIO 11.4010 FPT SKS 11.4010 FILE PReTECT TEST 
011176 o 1.40 12010 8TT SICS 12010 BEGINNING 9F TAPE TEST 
01'-'71 o 1.40 11010 ETT SKS 11010 END 9F TAPE TEST 

* 
* RTSW epo 214000 READ T9 SCAN 

TGTW epo u012610 TAPE GAP TEST 
TFTW epe ,-,013610 TAPE END eF FILE TEST 
SRRW epe 213610 SKIP REMAINDER eF REC9RD 
Cll epo 250000 ceCK INTERLACE 
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* 
* ceNTRel CHARACTER DEFINATleNS. 

* B epo 2200000 
C ePD 2300000 
0 epa 2LJOOOOO 
E epa 2500000 
F epa 2600000 
I ePD 3100000 
L epo La300000 
N ePD La500000 
P ePD La700000 
R epa 5100000 
s epa 6200000 
T epa 6300000 
U ePQ 6LaOOOOO 
w epo 6600000 
x epo 6700000 
y epo 7000000 
z epa 7100000 
CR epa 5200000 CARRIAGE RETURN 
SP ePQ 1200000 SPACE CHARACTER 

* 
* 00023 ZERe BeeL 23 

0002La 8NE BeeL 2~ 
00025 MINUS Beel 25 
00026 eNES BeeL 26 
00027 AORMSK Beel 27 
00012 T1 Beel 12 
00013 T2 Beel 13 
00014 T3 Beel 1La 
00015 TLa BeeL 15 
00016 ACCUM Beel 16 
00031 11W B99l 31 
00033 12W Be9l 33 
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* 
* C9NTRal ST9RAGE. 

* 01500 o 00 00000 PATT PZE PATTERN 
01501 o 00 00000 REVPAT PZE REVERSED ACCUM 10 PATTERN 
01502 o 00 00000 lENGTH PZE REcaRD lENGTH 
01503 o 00 00000 NEGLEN PZE NEG~TIVE REcaRD lENGTH 
0150U o 00 00000 SHIB PZE SET HIGH eRDER INTERLACE BITS 
01505 o 00 00000 lOll PZE caNTRal WaRD T9 19AD INTERLACE 
01506 o 00 00000 RC PZE REcaRD caUNT 

* 01501 o 00 00000 SW1 PZE 
01510 o 00 00000 SW2 PZE 

* 01511 a 00 01513 BEGIMG PlE IMAGE BEGINNING 9F IMAGE 
01512 o 00 11512 ENDIMG PZE IMAGE+1I095 HIGHEST END 9F IMAGE 
01513 07111 IMAGE ass 1I095 

* OOLaOO END START 
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IDENTIFICA TION: 

AUTHOR: 

ACCEPTED: 

COMPUTER 
CONFIGURA TION: 

PURPOSE: 

PROGRAMMED 
OPERATORS: 

STORAGE: 

TIMING: 

USE: 

SDS 900 SERIES PROGRAM LIBRARY 

PROGRAM DESCRIPTION 
Catalog No. 074002 

42 KC Magnetic Tape Test Program, Y Buffer 

A. W. England, SDS 

28 May 1963 

All SDS 920 systems (or 910 with a typewriter) which 
have one or more magnetic tape units connected to the 
Y buffer through a 9248 tape control 'unit. The Y buffer 
must have a 9121 interlace control attached. 

To provide a simple and easy means for initial checkout 
and te sting of 42 KC .magnetic tape units. 

None 

The program occupies 593 words .from 4008 to 15208. 
It uses the HELP Word Output Subroutine located at 
2008. The area from the end of the program to the end 
of memory may be used as input and output record 
image. 

The program is sufficiently fast to keep the tape 
operating at full speed for all operations. 

The user is referred to the description of the W buffer 
version of this program (Catalog No. 074001) for 
detai1~ on USE and METHOD. 



Page 1 of 1 

IDENTIFICA TION: 

AUTHOR: 

ACCEPTED: 

COMPUTER 
CONFIGURA TION: 

PURPOSE: 

, PROGRAMMED 
OPERATORS: 

STORAGE: 

TIMING: 

USE: 

SDS 900 SERIES PROGRAM LIBRARY 

PROGRAM DESCRIPTION 
Catalog No. 074003 

42 KC Magnetic Tape System Exerciser 

A. W. England, SDS 

28 May 1963 

All 9'20 systems (or 910 with typewriter) which have one 
or more tape units attached to the W buffer through a 
9248 tape control unit. The W buffer' must have a 9121 
interlace control attached. 

This program is designed to exercise from one to eight 
tape units by first writing random numbers in random 
length records on all tapes under test and then reading 
these records back and comparing them with the numbers 
written. An attempt is made to tabulate and output all 
useful information concerning the errors made, if any, 
the mode of operation of each unit., and the number of 
passes over the tape. 

None 

The program occupies from location 408 to 17768 . In 
a 2K machine the next 1023 words are used as a record 
buffer area. If the computer has a 4K memory the 
next 2047 words are used. If the memory is 6K or 
larger the next 4095 words are used. 

The program require s approximately 20 minute s to 
write or read a full reel (2400 feet) of tape. 

The ,user is referred to the description of the Y buffer 
version of this program (Catalog No. 074004) for details 
on USE a.nd METHOD. 
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IDENTIFICA TION: 

AUTHOR: 

ACCEPTED: 

COMPUTER 
CONFIGURA TION: 

PURPOSE: 

STORAGE: 

TIMING: 

USE: 1.0 

SDS 900 SERIES PROGRAM LIBRARY 

PROGRAM DESCRIPTION 
Catalog No. 074004 

42 KC Magnetic Tape System Exerciser, Y Buffer 

A. W. England, SDS 

23 May 1963 

All 920 systems, or any 910 with typewriter, which have 
one or more tape units attached to the Y Buffer through 
a 9248 tape control unit. The Y Buffer must have a 
9121 Interlace control attached. 

This program is designed to exercise from one to eight 
tape units by first writing random numbers in random 
length re cords on all tape sunde r te st and then reading 
these records back and comparing th~m with the numbers 
written. An attempt is made to tabulate and output all 
useful information concerning the errors made, if any, 
the m.ode of operation of each unit, and the number of 
passes over the tape. 

The program occupies from location 408 to 17768. In 
a 2K ma.chine the next 1023 words are used as a record 
buffer area. If the computer has a 4K memory the 
next 2047 words are used. If the memory is 6K or 
larger the next 4095 words are used. 

The program require s approximately 20 minute s to 
write or read a full reel (2400 feet) of tape. 

LOADING 

Place tape in reader and FILL. When loading is 
complete the light on the typewriter will light if no 
loading error occured. 

2.0 KEYBOARD CONTROL 

When the keyboard light is on, the ope rator has control 
over the program. By actuating various keys he may 
set the test parameters, inspect results or start the 
exerciser test running. 

2.1 REGAINING KEYBOARD CONTROL 

Control rnay be returned to the keyboard mode at any 
time by moving the RUN-IDLE-STEP switch to IDLE, 
pre s sing the STAR T button, and moving the switch 
first to STEP then to RUN. 
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USE: (cont. ) .3.0 
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CONTROL FUNCTIONS 

The following list contains the call letters for the various 
functions which the program will perform. The se may 
be typed anytime the typewriter light is lit. 

3.1 SELECT UNITS, "U" 

The units to be exercised are selected by first typing 
the letter "U" followed by the several unit numbers and 
finally a carriage return. After the last unit number is 
entered a carriage return must be given to terminate 
th e un its e 1 e c top era ti 0 n . 

3. 2 SET STARTING RANDOM NUMBER, "N" 

The ini tial random num be r iss e t by fi r s t typ ing the 
octal number desired (up to 8 digits) and then the letter 
N. The number being typed can be set to zero by typing 
a carriage return. 

3.3 SET MAXIMUM FILE LENGTH, "M" 

The maximum number of records in the test file is set 
by typing the desired nunl.ber of records in octal followed 
by the letter M. If the entire 2400 foot reel is to be 
written a maximum count of 100008 or greater should be 
sufficient. 

3.4 MODE SELECT 

The recording mode, either BCD or Binary is selected 
by typing the appropriate letter. 

3.4.1 Select Binary Mode, "B" 

Typing the letter B will cause the appropriate EOM 
instructions to be converted to the binary mode of 
operation. 

3.4.2 Select BCD Mode, "D" 

Typing the letter D will cause the EOM instructions to 
be set for BCD operation. 

3.5 SELECT OUTPUT MEDIA 

The output of the various messages and counters during 
the operation of the program can be on either the on­
line typewriter or on paper tape for off-line listing. 
This is controlled by typing the appropriate letter before 
starting. 
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3.5.1 Select Typewrite,r Output, "T" 

The typewriter is selected by typing the letter T. 

3.5.2 Select Punch Output, "P" 

The punch is selected by typing the letter P. 

3.6 INITLA TE TAPE ,OPERA TION 

After the appropriate parameter s have been set the tape 
exercise operati~n may be initiated. There are three 
ways in which th~s may be done. If nothing has been 
recorded then th~ exercise must be begun with a STAR T 
WRITE. Howeve:r, once a file of information is 
written on tape and the program is stopped the other 
two starts can be used. 

3. 6. 1 S ta r t W rite, "S II 

To begin the exercise operation, type the letter S. The 
program will rewind all units and start to write a 
random number test file on the selected units. 

3.6.2 Continue Operation, "C" 

Once the exercise operation has been stopped with 
Breakpoint 1 (se~ section 4. 1) it can be resumed from 
the point at which it was stopped by typing the letter C. 

3.6.3 Restart Read, 1'Ri" 
[ 

If during a read pass the program is stopped and the 
operator would like to reread the file from the begin­
ning he can type the letter R to restart the read pass. 

3.7 OUTPUT OPERATIONAL STATUS, "0" 

The operator can inspect the status of the operation at 
anytime by stoppi~g the program with Breakpoint 1 
(see section 4. 1) [and typing the letter O. The program 
will then type out:the status of the exercise operation 
as follows: 

3.7.1 Type of Pass 

It type s READ or WRITE dependin g on the type of pas s 
in progress. 

3.7. 2 Mode of Operation 

It then type s the mode of operation, either BINARY or 
BCD. 
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3.7.3 Density and Unit 

The density setting and UNIT NO. of the tape unit 
currently being addressed are typed. If this unit should 
not be in automatic the prograITl cannot ascertain its 
density setting so it will type ~:~~:~::~. 

3.7.4 PrograITl Counters 

After this information the program will type a table of 
17 counters each identified by a three or four character 
sYITlbol. These sYITlbols and their definitions follow: 

MRC 

WRC 

RRC 

WPC 

RPC 

WEC 

MaximuITl Record Count. This is the octal 
nUITlber entered with the M key at the start 
of the exerci~e operation. 

Write R'ecord Count. If in a write pass this 
indicates the nUITlber of records written. In 
a read pa s sit indicate s the total nUITl be r 
written in the previous write pass. 

Read Record Count. This indicate s the number 
of records read during a read pass. 

Write Pass Count. The number of write passes 
cOITlpleted. 

Read P9.:SS Count. The nUITlber of read pa~ses 
completed. 

Write Error Count. The number of write 
error s that have occurred. 

R WEC Rewrite Error Count. This number of rewrite 
errors. 

FREC 

CPEC 

LPEC 

Permanent Read Error Count. The records 
that we re read bad 10 time s. 

Character Parity Error Count. The number of 
character parity errors that have C?>ccurred since 
the start of the exe rci se. 

Longitudinal Parity Error Count. The nUITlber 
of longitudinal parity errors that have occurred. 
For each read try only one character or 
longitudinal parity can be counted and character 
parity has priority. 
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USE: (cont.) WCEC Word Count Error Count.s., The nUInber of word 
count errors that have occurred. A word count 
errO,f oc~ursif therec.ord read is longer or 
shorter th~n the re,cord~xpected. 

CHI 
CH2 
CH3 ' 
CH4 
CH5 
CH6 

Errors in Channels 1-6. Channel I is the Inost 
significantibi t, channel 6 the lea st. The se 
counters are also output whenever a read error 
occurs if Bireakpoint 2 is RESET. After a read 

'error output they are cleared. 

4. 0 BREAKPOINT'SWIT'CHES 

The four Breakpoint, switche s are us ed to change the status 
of the prograIn while it is running. These functions are as 
~ollows: 

, 4.' I BREAKPOINT 1 

RESET: 

SET: 

NorInal 

Stop operation. After alInost every tape 
operation1there is a STOP point. If Breakpoint 
I is set thie prograIn'will Inark its place and 
return to the keyboard control Inode. Operation 
can be continued by typing the letter C. 

4 .. 2 BREAKPOINT 2 

RESET: ,Output counters and Inessages whenever the 
norIn.al ou~putsituation occurs. 

SET: 'Skip the output of Inessages and counters. 
This will ~nhibit all output except the OUT OF 
SYNC Inessage and the FILE PROTECT ON 
Inessage. 

4. 3 BREAKPOINT 3 

RESET: At,the endiof a read pass go on to another write 
with new r:andom nUInbers. 

SET: Ai ~he end!~'f a: 'read pass go back and reread 
the, sCl;!Ile .f~le" again •. 

4. 4 BREAKPOINT 4, 

RESET: 

SET: 

Run ;withouJ halts~ . 

• II' 

Halt on a Vflrite error or at the end of a read 
pas s. Cl~aring the se halts will allow the 
prograIn t'o continue. 
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5. 0 MESSAGES 

The program will type or punch statue messages at various 
times in the operation of the exercise. These are 
described below; 

5. 1 END OF PASS 

At the end of a write or read pass the output will be 
either WRITE or :READ, PASS DONE. This is followed 
by a carriage return and the following two line s: 

·w.H I T ,G SHE ADS 'w H I '.r 1;; 1;; H H R 1;; '''; hIT E S il A D HE ADS 
aaaaaaaa bbbb~bbb cccccccc dddddddd eeeeeeee 

where the a's l"epresent the number of write passes in 
octal, the b's the number of read passes, the c's the 
nurnbe r of write error s which have occurred, the dIs 
the number rewrite errors, and the CIS the number of 
records which were read erroneously 10 times. 

5. 2 REWRITE ERROR 

If a write error is detected the program erases backward 
over the record and attempts to rewrite it, If this 
second attempt is' also in error the program outputs the 
following counter titles: 

WRITE PASS RECORD NO. WRITE ERRS REWRITE ERRS 

This is followed on the same line by the mode of operation 
(Binary or BCD) the density and the unit number. On .the 
next line below the appropriate title it outp'uts the write 
pass count, the write record number count, the write 
error count and the rewrite error count. All counts are 
in octal. 

5. 3 READ ERROR 

If a read error occurs,the program rereads the record 
nine more time s and then outputs the ;read pass, record 
nUITlber, mode, density, and unit number. This is 
followed by a carriage return, the message, READ ERROR, 
another carriage return and then nine, eight-octal~digit 

counte r s which repre sent the following quanti tie s (from 
left to right):character parity error count, longitudinal 
parity error count, word count, error count, errors in 
channell, channel 2, etc., to channel 6. On the next 
line the program outputs a good or bad me$sage for each 
of the 10 reads. This consists of the letter G if the read 
was correct or B if the read was incorrect. 
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For example: 

BGGGBGGG~G 

Indicate s that the ~ir st and fifth reads were bad and all 
other s were good. : 

5.4 READ PASS OUT OF SYNC 

The fir st wo rd of every re cord is the numbe r of records 
preceding it on the' tape. When each record is read,the 
program compare~ this first word with the read record 
count. If they disa.gree the program. backspace sand 
rereads the record a second time, if they still disagree 
then the difference between them is computed and the 
program spaces over as many records as necessary to 
position itself in front of the correct record. If the first 
word of this re cor~ doe s not agree wi th the read re cord 
count after two att~mpts the program ends the read pass 
and outputs the following. As in a read error it outputs 
the read pass coun't, read record number, mode, density 
and unit number. This is followed by this message: 

READ PASS ABORT, OUT OF SYNC. 
aaaaaaaa uubbbbbo 

w her e th e a I s rep res e n t the fi r s t wo r d 0 f the fir s t 
record read that d~d not agree with the read record 
count, and the bls :represent the first word of the record 
read after spacing ito what should have been the correct 
record. The progtam then goes to the end of read pass 
$ection where the end of pass output will be produced and 
from there on to a*other write or reread pass. 

If a tape mark or the load point was encountered when 
spacing, the program terminates the read pass and 
outputs TAPE MA~K before the other outputs. If it was 
the load point whic~ was encountered it also outputs 
LOAD POINT. In ~ither case the two words a and b will 
be the same since 9nly one record was read. 

5. 5 FILE PROTECT ON 

1.0 

Before the program attempts to write on a tape it tests 
the file protect for :that unit. If the file protect should 

I 

be on, the program [outputs: FILE PROTECT ON (Mode) 
(Density) UNIT NO~ n. and returns to the keyboard mode. 

WRITING 

A t the start of the write pas s all units are rewound. The 
program then sets the tape control table for the lowe st 
num.bered unit and waits for it to be ready. As soon as 
this unit is ready a check is made to see if the tape is at 
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METHOD: (cont.) the loadpoint. If it is not,another rewind is given and the 
program waits until it is ready and at the load point. A 
three inch section of tape is erased before the first random 
number record is written. After writing this record on 

1.1 

the first unit the control table is set to the next higher 
numbered unit and the record is written again. This 
continues until a record has been written on all units 
under test. The program then generates a new record of 
random numbers and starts writing this on all units. 

WRITE ERROR 

If a write error occurs the program erases backward 
to the front of this record and attempts to rewrite it. If 
this second attempt is also in error then the progralU 
outputs the rewrite error lUes sage. It then erases 
backward over the' record again, erases it forward and 
attelUpts to write the record again on a new section of 
tape. An error here is considered a new write error 
and the process continues until a correct write is lUade. 

1. 2 END OF PASS 

The write pass is concluded if one of two conditions 
occurs: Either the write record count reaches the lUaximulU 
record count or an end of reel is encountered on any tape 
under test. When one of these occurs the progralU writes 
an end of file on all units and rewinds thelU. It then 
outputs the end of pass message and proceeds to the read 
pa. s s. 

2.0 READING 

A read pass is silUilar to a write except that the progralU 
reads each record into lUelUory and cOlUpares it with 
the randolU nUlUber s which it regenerate s for each read. 
The first record lUUSt be read starting frolU the load 
point. This insures that the tape is always positioned 
properly for the start of the pass. 

2. 1 READ ERRORS 

When a read error occurs the progralU will always reread 
the record nine lUore tilUes for a total of ten attelUpts 
regardless of whether or not a subsequent read was 
correct. It then outputs the re suIts of the se reads. 
Several conditions can cause a read error. 

2. 1.1 Character Parity Errors 

The progralU counts a character parity error as any 
buffer error which occur s before the gap is reached. 
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METHOD: (cont.) 

2. 1. 2 Longitudinal Parity Error 

If no character parity errors have occurred before the 
gap is reached and the buffer error is on after the gap 
signal is detected,the program counts a longitudinal 
par i ty err 0 r . 

2. 1.3 Word Count Error 

A word count error is defined as a record which was not 
of the length expected. The program tests for this in 
three 'ways. If more words than expected were read an 
II interrupt will occur because the interlace unit has 
been counted to zero. The program pre sets the last 
two words of the expected record buffer area to zero and 
checks to see that some information was read into these 
words.. The third te st is based on the fact that the 
program always writes records that consist of a multiple 
of four characters. Therefore if the buffer contains 
anything other than zero at the end of the read an error 
has occurred. 

2. 2 READ SYNCHRONI ZA TION 

When each record is read the first word is compared 
against the program record count. If they disagree it 
means that the program and tape are no longer 
synchronized. To guard against a read error causing 
the disagreement,tne program backspace s and reads the 
record again. If they still disagree then the program 
compute s the num oo'r of re cords to be spaced over in 
order to reach the de sired record and move s to that 
point. It reads the 'new record and again checks the 
first word. If this word disagrees with the record count 
and a second read attempt does not correct the disagree­
ment then the program aborts the read pass and outputs 
the appropriate message. If a tape mark or the load 
point is encountered while spacing to the correct position 
the pass is aborted without further read attempts. 

2. 3 END OF FILE 

If the program should receive an 12 interrupt before a 
gap signal is received then a check for end of file is 
made. If the interrupt was caused by the reading of a 
tape mark then the read pass is complete and appropriate 
messages are output. If there is no end of file signal 
after the 12 then the:program assumes that the tape mark 
detector is not working and terminates the read pass 
anyway and outputs an END OF FILE READ ERROR 
message. 
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BCD MODE 

In the BCD mode random numbers are generated and 
written the same as in binary. However, on the read 
pass all non compares between the generated number and 
the number from tape are checked to see if they are 
caused by the 12 to 00 conversion. This occurs because 
both the character 00 and the character 12 will be 
written on tape as a 12 but this character will always be 
read into memory as aDO. 
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w 

00200 a 76 00250 MeaO LOA G9f14COI 
00201 o 35 00001 STA I 
00202 o ~6 30C03 CL~ CLR 
00203 o 35 00~~3 ~TA ACCUM 
0020~ o 02 2000~ MCOI OIR 
00205 o 02 00100 DISY 
0020f: o 02 02001 RKBw I • I 
00207 o 32 00012 'N I M T t 
0021C o 75 00012 LDB T 1 
0021 I 06620011 Rey 9 
0021~ o 75 01725 LOB C 1 
00213 a 71 017~3 LOX Cl7 
0021 41 2 70' 00235 SK,., CTE.2 
00215 a ~1 002141 dRX ·-1 
00216 o 02 00000 DISW 
O(J2T7 -----Z--OT4f023-S B'RUw CT-E.'Z 
• 
0022C o 22 01011 6 BOO ceNTRaL CHARACTER TABLE 
00221 o 23 002~~ C COO 
00222 o 241 OlC07 U 000 
0022:: a 4:41 OIQO~ t'I MOO 
0022": o ~5 01001 N NOO 
00225 o 416 00061 a sao 
0022f: o ~7 00766 p poe 
00227 o 51 01025 R ROO 
0023C o 62 003~0 5 SOO 
00231 o 63 00763 T TOO 
00232 o 6~ 00252 U uoo 
00233 o 52 00202 CR CLR 
0023 41 o 12 002041 SP MCOI 
00235 o 00 OO~36 eTE PIE DIGIT CSNTRSL TABLE END 
• 
• 
00236 o 67 20006 DIGIT Ley 6 ACCUMULATE DIGIT 
00237 o 75 002~3 LDB ACCUM 
002~C a 67 20003 Ley 3 
OO~4tl o 36 002~3 STB ACCUM 
00241~ o 01 OOe041 6RU f'1COI 
• 
002~:: o 00 00000 ACCUM PIE 
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* 
00241l~ o 02 00000 COO OISw 
002~S a 51 002~6 eRR STBP 
* 
002~~ a 00 00000 STep PIE 
002~' a ~o 20~00 6PT 1 
0025(; a 01 0020..q !;SMCOI BRU MCOI 
002S1 a 51 002~6 dRR STep 
* 
* 
00252 a 71 01726 UOO L.DX C3 CLEAR UNIT Ne. 
00253 3 76 00312 RPF UNT+8.2 TABL-E FL.AGS. 
0025 41 a ~1 00253 oRX *-1 
0025~ o 02 02COI RKBW 1 • 1 
0025~ a 32 00012 U03 WI~ T 1 
00257 a 75 017~6 L.DB C77 
0026C o 76 00012 L.DA T 1 
00261 o 70 017~S SK,., C52 CARRIAGf. RETURN 
00262 a 01 0027~ 6RU UOI N8 
00263 a 71 01726 LDX C3 Yf:.S 
0026~ 2 53 00312 SKN UNT+8.2 ALL FL.AGS IN UNIT 
00265 a 01 00267 dRU *+2 NEt TABL.E ~ESET 

0026e o 01 00271 dRU U02 N~ 

00267 a ~I 0026~ BRX *-3 IF YES: 
0027C 1 77 00302 SPF UNT SET UNIT NB. a FL.A~ 

00271 o 76 01726 u02 LDA C3 ReSET UNIT Ne. 
00272 o 35 00301 STA UNTI TABL.e INDEX 
00273 a 01 0020~ BRU MeOI 
* 
0027~ o 1~ 01731 UOI fT~ C7 
00275 a 35 00012 STA T 1 
00276 o 71 00012 LDX T 1 
0027' 3 77 00302 SPF UNT.2 
00301: o 01 00256 6RU U03 
* 
00301 a 00 00000 U~TI PZE UNIT Ne. TABL.E INDEX 
* 
00302 00000000 UNT eCT 0 U~IT NS. TABL.E 
0030:3 00000001 BCT 1 
0030" 00000002 eCT 2 
00305 00000003 aCT 3 
0030f: 00000004i eCT ~ 

00307 00000005 SCT 5 
0031C 00000006 eCT 6 
0031 I 00000007 SCT 7 
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* 
0031~ o 00 00000 SUOO PIE STEP UNIT Ne. SUB~. 
00313 , 76 00207 t{PF SW4I R(sw~l 
0031~ o 71 00301 LOX UNTI ADVANCE AND TEST UNIT 
00315 o lilt I 00320 bU02 BRX SUOI Ne. TABLE INDEX 
0031E 1 77 00207 SPF SltJ4I INDEX D9NE. S[SW~l 
00317 a 71 01726 LDX C3 RESET TABLE INDEX 
0032C 2 53 00312 SUO) SKN UNT+8.2 TABLE ENTRY FLAG 
00321 a 01 00315 dRU SU02 RESET 
00322 a 37 00301 STX UNTI SET. SAVE TABLE INDEX 
00323 2 76 00312 LDA UNT+d.2 
0032~ o 1~ 01731 ETR C7 
00325 a 35 00337 STA UN 
0032E o 71 0165"1 lOX TCTE NtGATIVt TAPE ceNTR9L TABLE LENGTH 
00327 2 76 0165"1 LDA TCTE.2 M&DIFY TAPE UNIT N9.S 
00330 o ll11t 01726 f:TR C"I 
00331 o 16 00337 MRG UN 
0033': 2 35 0165"1 STA TCTE.2 
00333 o ~I 00327 BRX *-1IIt 
0033~ o 53 00207 SKN SWIllt 
00335 o 61 00312 MIN SUOO 
00336 o 51 00312 eRR SUOO 
* 
Otl"33J·_· --u--o-cr--oorfOO-·--·- --UN P-Z-E· - UN i f -", U M 8 E R 
* 
* 
00341C o ~6 30003 sao CLR START 
003~1 o 71 01703 lDX ECTL CLEAR ceUNTt:.RS 
003~c 2 35 01703 STA ECTL.2 
003.q3 a lilt 1 003"12 SRX *"'!'I 
003"'~ o 76 01656 LDA IRN 
003416 a 35 0lb56 STA IRN 
003~E o 76 01736 LOA C12 CSMPUTE ME~9RY SIZE 
003~7 a 35 13777 STA 61~3 
003SC 07213777 SKA 61~3 

00351 o 01 00367 SRU SOl 
00362 o 66 00001 io(SH I 
00353 o 35 07777 STA "1095 
0035" a 72 07777 SKA ~095 

00355 o 01 00357 dRU SOl 
00356 o 66 00001 RSH I 
00357 a 35 OO"'O~ 501 STA RlfL' SAVE ~EC9RD LENuTH MASK 
0036C o 01 OO~12 dRU wOO 
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* 
* ce~PUTE RECSRO LE~GTH SU6RSUTINE. 
* 
00361 a 00 00000 t,;RLS PIE 
0036c o 75 00~O3 LOB STRt\ 
00363 a 67 20012 LCY 10 
0036 4 o 76 01660 L.OA RRN 
00365 o· 1 ~ 00"04l! ETR RL~ 

00:366 o 73 01751 SKG Twe 
00367 a 55 01752 ADO THREE 
0037C a 3& OO.qIO STA RL 
00371 o 66 00012 ~SH 1 C 
0037~ o 36 00'107 STe LOlL 
00373 a 16 00"05 MRG SHec 
0037 4 o 35 OO~06 STA SHIt; 
0037$ o ~6 30003 CLR 
00376 o S~ OQ4il0 sus RL 
00377 ° 35 OO~II STA NRL 
OO~OC a 71 OO.qll LOX NRL 
OC~OI a 76 OO~IO LDA RL 
OO~Oc o 51 00361 dRR CRLS 

* 
OO~o:: 2 35 01776 STRN S1A IMAG.2 
00"0 4 o OQ OOCOO RLM PIE R~C9RO L~NGTH MASK 
004Q05 00210100 5MBC E9M 10100 YBUF 

* 
LIL 9PD 250100 YBUF 

OQ4i06 a 00 00000 ~I-IIB PIE S~T HIGH INT~RLAC~ BITS 
004Q07 o 00 00000 L.DIL PIE LSAD INTERLACE 

* 
OO~IC o 00 00000 RL PIE RI:.CBRD LENGTH 
oo~ 11 a 00 OOtOO N~L PIE NEGATIVE REcaRD LENGTH 



PAGE 5 SF 30 CATALS~ Ne. 07~OO~ YBUF 
* 
* STA~T wRITE PASS. 
* 
OO~12 I 76 00203 wOO RPF RPPF R[RPPF] 
OO~I: o ~3 00656 dRM RWAU REWIND ALL UNITS 
OQ~l~ 1 77 00200 SPF" SBF 
OO~15 I 76 00201 t<Pf ETF 
OOA1~ o tq6 30003 CLR CLEAR WRITE RECa~D caUNT 
00 41 17 o 35 01663 STA :.IRC 
OO~2C o 76 01656 LDA IR'" 
004121 o 35 Ol66C STA RRN 
OO4IG22 o ~3 00361 ~O41.1 dRM CRLS G~T RECSRD LENGTH 
00"2:3 o 5S 004103 ~DD STRN 
OO.q2~ o 35 00"i32 6TA WO.qA 
004425 a 76 01663 LOA WWC 
OC"2f o 35 OIi'76 STA IMAG 
00 4 27 o .q6 30C03 CLR 
004130 o 76 01660 LOA RRN GENERAT~ RANDSM NUMBERS 
OO~31 a .ql 004132 dRX *+1 
0041132 2 3 b- OOCOO wOtqA STA **.2 
CJO~33 a 67 00013 LSH 1 I 
004j3~ o 55 ~04,32 ADD* :-JO.qA 
OO~36 o S5 01661 ADD Kt< 
OO--~.Te- o ~ r OU~32- tH~ X WO.qA 
OO~37 o 3S 01660 5TA ~RI't 

Oo~.qc 1 76 00212 wo.qa RPF WEF R[wRIT~ ERRa~ FLAG) 
OOA4fl 1 76 0020.q RPF SWI R[Swl) 
OO~4fc: o ~3 00702 ~Ob dRM TRSUbR TAPE READY 
004!~3 o 23 01E:51 C:XU FPT rIL~ PReTECT eN 
00.q~~ o 01 OOb~1 bRU FPC: Yt:.s 
004!~5 o 53 00212 SKN WEF N9. ?REVI9US WRITE ERR9R 
Q04l~E o S3 00200 SKN SBF Nt:t. IS THIS THE FIRST BL~Ct< 
OO~.q7 o 01 OO~67 6RU l1li06 Yt:.S. NEt 
OO~SC o 23 01652 e:xu BTT Yc.s. L9AD P91NT 
00"51 a 01 OO~S~ ttRU *+3 YES 
OO~:;2 o 23 01~~.q c.xu !fEw NS 
00.463 o 01 004Q.q2 6RU wOS 
00 41 641: o 71 01730 LDX C6 E~ASE STA~TING LEADER 
OQ.qS5 2 23 01660 t:.XU n8T+I.2 
OO.qs~ a 01 OO~61 bRU *+3 
00 41 57 o ~1 OO~S5 8RX *-2 
004l16C o 01 OO<~2 c;RU wOS 
OO~61 a 02 SOlDO CILY YBUF' 
OO..o~2 2 13 OOS~I peT E800+1.2 
OO~63 o 123 0164\0 C:XU ET STAt<T ERASE 
00411&4& o ~o 12710 TGTY GAP YBUF' 
OO~65 o 01 OO~67 SRU W06 YES 
004l6E o 01 OO~6~ BRU *-~ NQ 



PAGE 6 SF 30 CATAL9~ Ne. 07~OO~ lBUF 
* 
OO~67 o 02 50100 \1106 CILY wRITt: Rt:.C9RD lBUF 
OO~7C o 23 00~O6 t:xu SHIB 
OO~7' o 13 004i07 peT LOll 
OO~72 a 23 01635 t;XLJ WT 
00~7~ o ~3 0067~ dRt-I BRSUSR 
00~741 o 23 01653 t:xu ETT END SF TAPE 
OO~75 1 77 00201 SPF ETF Yt.S 
OO~7~ o.~o 20020 dETY Na,ERR~R YBUF 
00",,77 U 01 OOS~1 ~RU WOl YES 
oosoc o ~3 002~6 oRPt1 STep N9 
00501 a 4i3 00312 ~a7 aRM SUOD STEP U~IT NS. 
00502 o 01 OOSO~ dRU *+2 DtlNt 
00503 o 01 004Q~0 dRU \oIIO~B C&NTINUt 
ooso~ 1 76 00200 RPF SBF R[STARTING SLeCK FLAG] 
00506 o 61 01663 w03 MIN wRC 
0050~ o 76 01662 lDA MRC 
00507 o 53 00201 SKN ETF E~D SF TAPE FLAG 
cOole o 73 01663 SKG WRC R~SET, EN9UGH REC9RDS 
OOS 11 o 01 00513 S~U *+2 St.T, YES 
00512 a 01 OC~22 BRU wo~ Nt: 
oeS13 a .a3 OO~~6 dRt-I STep 
0051 6 o 413 00702 ~03A dRM TRSUSR WRITE Eer'S 
00SI6 a 23 01637 C:XU WE9F 
OQS1~ 0 10 00635 MIY E9FC leUr 
00617 o 02 141100 T9PY Y8UF 
OOS2C a ~3 0067~ aRM BRSU!3R 
00521 a ~3 00702 I:H~~ TRSUd~ 

00622 a 23 016.q~ EXU REw Rt:.WIND 
OOS2~ o ~3 00312 aRM SUOO STEP UNIT Ne. 
0052': o 01 00526 SRU *+2 
00525 o 01 OObl~ dRU W03A 
OOS2~ o 61 01665 MIN WPC 
00527 o ~3 002~6 oR~ ST9P 
00630 o ~o 20200 dPT 2 
005.31 o 01 00533 dRU *+;2 
OOS3~ o ~3 0071~ BR'" 9pes SuTPUT PASS C9UNTERS 
00533 o ~3 002~6 SRM STep 
00S3~ o 01 01025 BRU ROO T9 START READ 
* 
00535 17000000 c:aFC eCT 17000000 TAPE MARt< 
OOS3~ 11300000 e200 DEC ISOB~ 

00537 32C~OOOC ESS6 DEC ~17B9 

OOS~C 37777777 taoo DEC 600B9 



PAGe 7 SF 30 CATAL9G NR. 07~oa~ Y6UF 
* 
* WRITE ERR9R SUBR9UTINE. 
* 
005411 a A3 00702 wOI tiRM TRSU~R BACKSPACE AND ERASE REC9RO 
OOS~2 o 02 50100 CILY YBUF 
005~3 a 23 OO~O6 EXU SHIB 
OOS~4 0 13 OO~O7 peT LDIL 
OOS~E o 23 OI~~1 EXU ETR 
OOS~~ a ~3 OOt;,7~ dRM 8RSUi:3R 
006~] 1 77 00212 5PF WEF S[W~IT~ ERRaR FLAG] 
DOSSC o "i3 002~6 dRf'1 ST9P 
00S51 Q 53 002041 SK~ SWI 
00552 o 01 0061~ BRU ~OlA F'IR&T TIME 
00553 o 61 01670 t~ I ~ RWEC st.eSND TIME 
OOSS': o ~o 20200 dPT 2 
DOSS£: o 01 00572 t!RU W01~ 

ooss~ o 23 01000 E:XU 9UT4t 
0055] o 71 0174t3 LOX el7 -13 
0056C 2 1 2. 0063.q Mlw wEM+13.2 
00561 a ~1 00560 dRX *-1 
00562 o 4!3 01602 dR~ 9MAUN 
00663 a 71 a17~Q LOX el.q -4t 
O-O-S6-' 2 }-6. 006-"1-0-- lDA WEW + t!I1-. 2 
00565 o 75 01753 LDB KEY 
00S6~ o "13 00(410 BR~ W9S 
0056] a 4t11 0066"1 t!RX *-3 
0057C o 02 I~OOC TSPw 
00571 o ~3 0067.q dRM BRSUdR 
00S7, o 410 20C~O wOIB 6PT 4! 
00573 o 00 00000 !-iLT 
00&7 4 o ~3 002~6 aRM STep 
00575 1 76 0020~ RPF SWI 
OC57~ o 4!3 00702 SRM TRSU6R 
00577 o 02 50100 CILY t:RASE Rf..C9RD YBUF 
0060e o 23 00 41 06 I:.XU SHIB 
00601 a 13 00~O7 PST LDIL 
0060~ o 23 0164t0 EXU ET 
00603 D 4!0 12710 TGTY YBUF 
0060~ a 01 00606 9RU *+2 
COeDE a 01 00603 6RU *-2 
0060~ o 23 01653 EXU ETT 
00607 o 01 00611 BRU *+2 
0061C o 01 004!67 BRU 1.106 
00611 o 43 0067"1 t:U~M BRsua~ 

OO~12 1 77 00201 SPF' ETF 
OO~13 o 01 00501 SRU wOl 



?AGE 8 SF 30 CATAL9G Ne. 07~OO~ Y6UF 
* 
0061' 1 77 0020~ ~OIA SPF SWI S[Swl 1 
0061= a 61 0"1667 MIN WEe 
0061~ a 01 00~~2 SRU W05 
* 
* 
00617 52121266 w€M BCI 13. WRITE PASS RECSRD NS. WRITE ERRS REWk:ITE E.~R:' 

0063~ o 00 01665 wtw PIE WPC 
0063~ o 00 01663 PZE '-IRC 
0063~ o 00 01~67 PIE WEC 
00637 o 00 01670 PIE RWEC 
OOtS.qC 52121212 seRC aCT 62121212 
* 
"OO6~1 a 23 01000 FF'E I£XU 9UT~ FILt PReTECT ER~eR 
006~, o 71 01727 LOX C5 -b 
006'13 2 12 00656 Mlw FPt'+E:).2 
006.q' a ~ 1 006~3 dRX *-1 
G064QE o ~3 01602 dR~ 9MAUN 
006~e a 02 l~COO T9PW 
0064Q7 a 4113 0067.q dRr-I BRSU~R 

006se o 01 0020~ dRU ,.,COI 
* 
00651 5212122! t-Pfwl eel s. FILe. PReTECT eN 



PAGE:: 9 SF 30 C~TALEH:i N9. Q7.qOO.q YBUF 
* 
* R~~INU ALL UNITS 
* 
C06S~ o 00 OOCOO RWAU PIE 
OO~67 o 02 1 "11 10 REWY 0 Y8UF 
0066C o 02 1 .q I I 1 REwY , YBUr 
00661 o 02 I .q 1 1 2 REWY 2 YBUF 
00662 o 02 1 .q I I :3 REwY 3 YBUF 
0066~ o 02 1 .q I 1 .q REWY .q YBUF 
0066 4 o 02 1 .q 1 I 5 . REWY S vaUF 
0066E o 02 I .q I I 6 REWY 6 yeUF 
00b66 o 02 I .q I , 7 REWY 7 Y8UF 
0066' o 71 01735 LOX C 1 I P~ESET UNIT Ne. TABLE INDEX 
COb7e o 37 00301 STX UNTI 
00671 o ~3 00312 dRM SUOO SET UP FIRST UNITo 
00672 o 20 OOuOO N9P 
00673 o 51 00656 t!RR RWAU 
* 
* BUFFE~S READY SU~R9UTINE. 

* 
0067~ o 00 00000 8RSU~R PIE 
O .. Q.~17_5 o "10 21000 .d.R.lW 
00676 o 01 00675 dRU *-1 
00677 o .qQ 22GOO 8RTV 
0070C o 01 00677 BRU *-1 
00701 o 61 0067.q BRR BRSUt:;R 
* 
* TAPE U~IT READY SU8R9UTINE. 
* 
00702 o 00 00000 T~SUBR PIE 
0070: o 23 01650 EXU TRT 
0070 4 o 51 00702 SRR TRSUBR 
00705 o 01 00703 8RU *-2 

* 
* CLEAR ERR9R C9UNTERS SUBR9UTINE. 
* 
00706 o 00 00000 Gees PIE 
0070' o ~6 30003 eLR 
0071C o 71 017,q1 LDX CIS -0 
0071 I 2 35 01703 STA ECTL.2 
00712 o ~1 00711 dRX *-1 
0071~ o 51 00706 BRR CECS 



PAGE 10 SF 30 CATAL9G Ne. 07~OO~ yeUr 
* 
* eUTPUT PASS ceUNT~RS SUSR9UTINe. 
* 
0011~ o 00 00000 sPcs PIE 
00715 o 23 01000 EXU 9UT~ 
0071e o 53 00203 SKN RPPF READ PAoS 
007" o 0100723 t3RU *+~ N9 
0072C o 12 006~0 MIW SCRC YeS 
00721 o 12 00752 MIW POM+6 ReAD 
0072~ o 01 00725 SRU *+3 
0072: o 12 007~7 MIW PDM+3 WRITE 
0072~ o 12 00750 MIW PDM+~ 
00725 o 71 017~~ I.DX CIS -15 
0072~ 2 12 00763 MIW PDM+15.2 PASS D6NE 
00727 o "1 00726 BRX *-1 
00730 o 02 l~OOO T9P~ 
00731 o ~3 0067~ BRM BRSU8R 
0073': o 23 00777 EXU SUTI 
00733 a 71 01721 LOX C5 -5 
0073" 2 76 0171~ SPCSI LOA 9PCL+5.2 
00735 a 75 000241 LDB KEYI 
00736 o "3· OOC~O ttRM W9S 
00737 a ~1 Q073~ ~RX 9PCSI 
007~C a 12 006~0 rwllw SCRC 
007~1 o 02 I~COO T9PW 
OO'~:2 o ~3 0067~ 6R~ BRsueR 
007~: a SI OO'I~ eRR 9PCS 
* 
* 
007~~ 12"'2162 PDM dCI PASS D9NE WRITES Rt:.ADS wRITE ERR REWRITES ~AD RE 
00762 212~6252 aCI 1. A OS 



~AGE II· SF 30 CATAL9~ Ne. u7~OO~ YBUF 
* .. SET PUNCH 8R TYPE • .. 
00763 o 76 00773 TOO LDA T9UTI St.T TYP~ 
0076~ a 7S 0077~ LDB T9UT~ 
00765 o 01 00770 BRU POC+2 
0076~ o 76 00775 poe LOA P&Uil SET PUNCH 
00767 a 7S 00776 LDB P8UT~ 
0077C a 35 00i77 STA SUTI 
00771 a 36 01000 STB 9UT4I 
0071~ o 01 0020~ 6RU MCOI .. 
00773 a 02 020~1 TeUT1 TYPW 1 • 1 
0077. o 02 026~1 T9UT~ TYPw I • ~ 
00775 o 02 02C~~ ~9UTI PPTW 1 • 1 
0077~ a 02 026~4! P9UT4I PPTW I • 4! 

* 
00777 o 00 OOCOO auTI PIE 
olooe a 00 00000 t+uT~ PIE 

* .. SET I~ITIAL ~AND9~ NUMBER • .. 
01001 a 76 002413 NOO LDA ACCUM 
010.0.2 o 3.501655 ST..A I RN 
01003 a 01 00202 B~U CLR 
* .. SET ~~XI~UM NUMdER SF RECSRDS • 
* 
0100~ o 76 00243 MOO LOA ACCUM 
0100: a 35 01662 5TA MRC 
OIOOf: a 01 00202 BRU CLf( 

* 
* SET eCD SR dINARY ~eDE. 

* 
01007 I 77 00210 000 SPF BCDF St.T BCD fLAG 
OIGIC o 01 01012 6RU *+2 
01011 I 76 OO~IO bOO RPF BCDF R~St::T BCD FLAG 
01012 o 76 Ol6J6 LOA ~T 
01013 o 141 01022 ETR B61 
0101" a S3 00210 :3KN BCDF 
01015 o 16 01023 MRG BB2 
CIOlf: o 3S 01636 SlA RT 
01017 0 16 0102~ MRG 8B3 
0102C o 35 01635 STA wT 
OIr.21 o 01 0020~ BRU Mcal 
* 
01022 77776777 bBt SCT 7777b777 
01Q2:: oooolooe t;c;~ t:tCT 1000 
nln~£ nl'1nnnn.df"! ~;;;a':3 o'r'r An 



PAGE 12 9F 30 CATAL8G Ne. 07~OO~ Y6UF 
* 
* START READ PASS. 
* 
01025 I 77 00203 ROO SPF ~PPF st~EAD PASSIN PR9GHESS FLAG] 
01026 o 76 016i:)6 LDA lRN 1ST ~ANDaM NUMBE~ T8 
0102] o 35 01657 STA RRNM RANuaM NUMB~R HeLD. 
01030 o .q3 00656 dR~ ~WAU RI:.WIND ALL UNITS 
01031 I 77 oo~oo SPF SBF stSTAWTING SLBCK FLAG) 
01032 a .q6 30C03 CLR 
01Q3;; a 35 0166'1 STA RRC 
0103" o 76 0133~ LDA G9R I 1 I~ITIALIZ~ INTERRUPTS 
Ot03~ o 35 00C30 STA I 1 Y yeUF 

00030 1 I Y BBeL 30 yeUF 
OI03t: o 16 01335 LOA GBRl2 
01037 a 35 00032 STA I2Y YBUF 

00032 12Y BeSL 32 YBUF 
olo~e I 76 0020~ kG7 ~PF SWI RlSwI.8W2] 
OtC.ql 1 76 00205 RPF SW2 
OIO~c: I 76 00213 RPF SYNCF RlSYNC FLAG) 
OIC~:: 1 76 00206 k08 ~PF SW3 R[SW3.RE.F] 
OIO~" 1 76 00202 RPF REF 
01O.q5 1 76 0021 I RPF CPEF RlCHARACTER PARITY ERR9R F~AG] 
01C~f o 76 01657 LDA RRI'l~ M9VE RAND9M NUMbER FR9M 
OIO~] o 35 01660 STA -RR--N HaLO Ttt RUN. 
Diose o .q3 00361 dRM CRLS C9MPUTI:. REC9RD LENGTH 
OIOSI a 71 OO.QIO LDX RL 
01052 o .q6 30003 CLR CLEA~ LAST weRD IN IMAGE 
010S3 2 3S 01775 ~TA IMAG-I.2 
OIOS" 2 35 0177~ STA IMAG-2.2 CLfAR NlXT T9 LAST ~9RD 
OlOSS a ~3 00702 kOI 6Rf'1 TRSU~R 
01GS~ a 63 00200 SKN S8F STARTINij BLeCK 
OIOS] o 01 OICb~ BRU ROIA N& 
01C6C a 23 01bS2 EXU RTT YES. LeAD PSINT 
01061 a 01 01u6~ dRU R01A Ye.s 
01062 a 23 OI6~~ C:XU ~Ew NfJ. REwIND 
OIO~~ o 01 0lCS5 SRU ROI 
OIC6~ a 02 50100 ~OIA ~ILY STAWT READ yeUF 
01065 a 23 00~O6 t:XU SHI8 
0lO6El o 13 00.007 ~BT LIJIL 
0106i a 23 0lb36 e:xu RT 
OlO7C o 02 20002 EIR 
01071 Q ~o 20020 dt::TY E~RSR YBUF 
O'O7~ a 01 01076 ~RU ROIB YES 
01073 o ~o 1271U WOlD TGTY NS.GAP Y6UF 
()107~ o 01 01106 8RU ROle YES 
0107: o 01 01071 dRU .-~ N9 



PAGE 13-9F 30 CATAL9~ N&. U7~UO~ Y8UF 
* 
01076 o ~O 12710 !'tOIS TGTY GAP Y~UF 
01077 a 01 01106 6RU ROIC Yt:.s 
0110C o S3 00c02 SK~ ~EF Nd. rlRST tRr(9R 
01101 o 01 a 11 O~ BRU *+2 Yc.S 
01102 o 01 01073 dRU ROID Ntj 
a i i O~ i 77 OO~O2 5PF REF S(READ tRR9R FLAu] 
0110-' 1 77 00211 SPF CPE.F stCHARA~TER PARITY ~RReR FLAG] 
o I lOS o 01 OlG73 dRU R01D 
* 
01106 o 02 20CO~ f(OIC DIR 
01107 o 53 00202 WQ3 ~KN ~EF PficEVltfUEl ERfot9R 
0111 C o 01 01115 dRU *+6 N6 
a I , I I o 53 002 I I SK~ CPEF y~s. CHA~ACTE~ PA~ITY 

01112 o 01 01122 dRU R03A f\Jtj 
01113 o 61 01672 MIN ePEe YES. cewNT C~ARACTER FAWITY 
o 111 ~ o 01 01122 - df<U R03A 
o tIl E o ~o 20C~O oETY Y8Ur 
01116 o 01 01120 ~RU *+2 Yc:.S 
01117 o 01 01 t 22 I3RU R03A ~tf 

Ol12C 1 77_ 00202 SFF REF 
01121 o 61 Olt73 MI~ LPEC CijUNT L~NGITUDIN~L PA~ITY 

01122 o 76 0166~ Ra3A LDA RRC 
0--I---l-23 0- -1--5 -OOt-2-6- - L-D--S &-NE--8 
o 112~ o 70 01776 SK,... IMAG I&T wa~U:REceRU cauNT 
01125 o 01 01336 8RU ~OS NtiT e:aUAL 
01126 o 71 00" 1 I RI2 LDX NRL E~UAL. CHEC~ NUM8~~~ 

01127 o 76 01750 LaDA E9RN 
o 113C o 55 004110 ADD RL 
01131 o 35 01135 STA RI2A 
o 1 1 3 c= o ~6 30003 eLR 
01133 o 76 01660 LOA RRN 
01 1 3.c o ~I 01135 dRX *+1 
o 113~ 2 17 00000 ~12A t::9R **.2 CU~PARt. waRDS 
o 1 13~ o 72 00026 SKA 9NES Ct:lRk'ECT 
0113' o 01 01167 tH<U RI26 N9 
01 1 ~c o 76 0ltl60 LOA RRI't4 Yts. ~~~ERATE N~XT ~uMd~~ 

01 '~1 a 67 00013 laSH 11 
01 1 ~2 o 5S 01660 ADD RRN 
01 1 ~:: o 55 01661 ADD KK 
o I I ~" o 35 01660 STA RRN 
a I 1 ~= o ~1 01135 eRX RI2A 



PAGE 1~ ijF JO C~TAL~~ ~&. W7~OO~ Y~uF 

* 
o I l..q€ o ..q3 OO~7" d F< M· BRSLl~~ wAIT r&~ TA~~ T~ ~Tep 

o 1 1 -1 i o 30 0001it. y I ~ Tl YoUF' 
all SC a 76 00C26 LOA 9NE.S 
OilEd o 71 00026 LOX SNt:.S 
o liS C2 a 72 ~1135 SKA* R12A L~ST ltI~!<LI:O 

o 11 S~ o 01 01 156 ~RU *+3 NST t:aU~L 

0115' 2 77 37]77 EAX 163~j.2 EJUAL 
0115: o 72 ~1 135 ~KA* !(12A NtXT T9 LAST WSRD:O 
o 11 5~ o 72 0OOI~ :SKA T 1 NijT EQUAL.[~UFft~l:O 

01 IS' a 01 o 11 b~ dRU *+.3 f::JUAL. NeT t::aUAL 
01 16 C. o 53 00206 aKN sw3 EOUAL. Tt:.ST ~w3 

01161 o 01 0116"1 t:3RU *+3 RtStT 
o 116~ 1 77 00202 SPF REF SC:T. S[k'~F) 

01 16:: o 61 01b7~ MIN ..,C€C w~RD ~~UNT eRRSk ~~UNTE~ + I 
a 1 16" a 63 00204\ ;-jKN SWI Nti. TI:.5T ~wl 

0116: o 01 01~21 dRU ~O"l Rt:.5t::T 
o 1 16 f: o 01 01~"I7 oRu ~o~ St:.T 
* 
* 
Q 116 i o 72 01i4le, r(1~8 SKA e77 CMA~A~Tt~ caR~tCT 

0117C o 01 o I 1 7 e. ~RU *+2 N~ 

a I III a 01 OI~IS dRU RI2D Yi:.5 
01 1 7 ~ o S3 OOe;10 SKI\J ~CDF 11\ dC.lJ MdDE: 
0' 1 7~ a 01 01~OO dRU l{12C N9 

a117' o 75 017416 LOB C77 YeS. WA~ ER~SR uU~ T9 0 
o 117~ o 70 O173~ SKM CIC Ttt Ii! t..bNVt:I(SlbN 
G 117f:. o 01 01200 t:;RU *+2 !\IS 
o I 177 a 01 01216 t;;RU ~12D YtS 
0120C 1 77 00202 kl2C ~PF ~EF 

01201 a 72 OQ02~ SKA ~NE TI:.5T LS~ ER~eR 

01;!O2 o 61 01702 MIN CHt:J 
01203 o 72 01751 ~KA Twa 
OI~C" o bl 01701 MIN CHS 
01t!IJE o 72 017~3 SKA FSUF\' 
01206 a 61 0170a MIN CH~ 

01207 o 72 017:;41 SKA EIGHT 
0121C a 61 01677 MIN CH3 
o 1 t: I 1 o 72 01755 SKA ZA 
C121-=: a 61 01676 MIN CH2 
O'~13 a 72 01756 SKA zs Tr:.ST Mbb E.R~tH( 

0121" a 61 Q1675 MIN C~1 

01215 a ~6 20005 !o(12D ABC SHI~T CHARACTER 
0121e o ~6 20006 RCY IS 
01217 o ~6 1001.: SAC 
0122C a 01 01136 8RU R124+1 



PAGt: I 5 &~ 30 CATAL9u Ne. Ll7~lJl)~ YauF" 
* 
01221 o 53 OO~O2 /(0"1 SKN REF WAS THE~t A R~AU ~~~b~ 
O'22~ o 01 OI~3'; dRU R II Nb 
O122~ o 76 0OO2~ LDA aNE Yt:.S 
0122~ o 35 01332 STA R.TE ft' 
O122~ o 35 01333 STA ~TC 

Ol22E 1 77 0020.t1 ::JPF SINi 
01227 a ~3 00702 1'(10 dRr-1 TRSUdR 6ACK~PAL.t:: R~Ct:t~L 

0123C o 23 O16~3 C:XU SR 
01231 o ~3 0061~ dRfwI BRSUd~ 

0123c o ~3 OOe4t6 dR~ STep 
01233 o 01 OIO.q:; dRU ~oe 

* 
Qt23~ o .Q3 00312 ~ 11 dR~ SUOlJ STt:.~ UNIT NUMb!::/'( 
01235 a 01 012.,.0 dRu *+3 DbNE 
01236 o 413 OO~4fo ;.;' II A dR~ STep Ct:tNTI~Ut 

01237 o 01 0IC4fC dRU R07 
Ol2 4 C o 61 0166011 MIN RRC ~~AD ~tCeRD caUNT + I 
OIt241 o 76 01E:60 LDA RRN 
012.q~ o 3S OIf:57 STA RR~H 

O124~ o 53 00200 SK~ SBF I r ~TA~TING dLeCK FLAG 
012411" o 01 01236 dRU R 1 1 A St.T ~ESt.T IT 
OI2~~ I 76 OO~OQ ,iPF S~F 

Q124i6 o 01 OJ 236 dRU 1(1 1 A 

* 
* 
OI2.q] a .q6 30C03 ri09 CLIi 
012SC o 76 01333 LOA RTC 
01251 o 67 OOGOI LSH 1 
01252 o 35 01333 STA "~T C 
01253 o 53 00202 SKN ~EF RtAD t:.RI'(GR 
012S~ a 01 01~ti7 t:;RU *+3 Nb 
OleS: a 16 013;32 MRG ~TE~ Yt:.S. MA~K ERR&R THIS T~Y 
012S~ o 3& 01332 STA RTEM 
012&7 o 72 01732 SKA ce TiN TRltS C9MPLET~ 
0126C o 01 01262 BRU *+2 YeS 
01261 o 01 01227 8RU RIO Ntt 
0126~ a 76 01733 LDA C9 
OIf.i63 o 73 01332 SKG RTE~ A~Y ~9SLJ READS 
O126~ a 61 0lb71 MIN PI'EC Nt:. 
01266 a 410 20200 BPT 2 YtS. aUTPUT 
0126~ o 01 01322 BRU R09A Ne 
0126] o ~3 01562 Bf'lM RStJ Yt.s. SUTPUT ~~AD STATUS 
Ol27C a 23 01000 EJlJ eUT~ 

01271 o 71 01730 LD~ C6 
Ot?7e 2 '2 0'327 ~IW Re:~+.:;.2 Ct( rtt.AtJ e::RRSR C'" 
01273 o ~I 01e7~ :3 If X ... -1 
01271- o ~2 l.qcae TS,.w 
Ol27S n ~~ nn~'liIIG IJ.~" c ~ co I. L. ,-' 
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* 
0121~ a 23 00777 EXU SUTI 
01217 a II o 17 3~ LDX C 1 I -':I 

0130C 2 76 01725 LDA RECL+9.2 
01301 a 75 OO(J2~ l.DB KEYI 
0130i! o ~3 ooc.qa IjRfI1 wes 
U1303 o 'il 01300 a~x *-3 
0130~ a 12 oo~.qc ,VI I ~ SCRC Cf( 

01305 o 71 01737 LDX C13 
0130E o 76 01332 LDA ~TEfV; 

01307 o 72 OOG2~ ::KA ~H'4 c: Ti(Y Ga~D 

0131C o 01 01313 8RU ·+3 Nij 
U 1311 0 12 01327 MIW GCHAfo( Yt.S 
01312 o 01 0131~ ~RU ·+2 
0131:: 0 12 013.30 MIW BCHAR 
0131' 0 12 01331 ~II.t4 SPCIo1AR 

013' :: a 66 00001 RSH 1 
0131 f o ~1 01307 8RX *-7 
01317 o 02 I.qCOO T9PW 
01::a2C o ~3 OOb74i dRM dRSUoR 
01321 o ~3 00706 dR~ CEes CLEA~ t~~9R C~UNTtRS 

01322 a ~3 002~6 t<lJ9A dR~ ')TeF' 
013~:: o 01 012:3~ dRU R 11 
• 
* 
O132~ ~2S12S21 f\'tlYl ~CI 3. r't.AD t.~~e~ 

* 
01327 27121212 uCi1Ak eCI I • G 
Ol33C 22121:?1~ dCfo1i1k ~CI 1 • B 
01331 1212121t: ::,~CHA~ SCI 1 • 

• 
0133~ o 00 OOOUO ~TEfi! ~lt: Rt.AU TkY t~~eR MARK~~ 

01333 a 00 oocue r<TC pze: I'<t:.AD Tfo<Y CSUNTEt< 

* 
0133' a ~3 Olb13 \.:t3Rll oR~ ~ I 1 
0133: o 01 01520 i,:itH<I~ tjRU Rl2 
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* 
Ol33f: o S3 OOe:lw ~iJ~ SKI\! 8ClJf 8CD ~ejJt 

01337 o 01 01:;61 6RU ROSf:\ Nti 
OI34QC o. 76 017 3 ~ LDA CIO YtS 
0136'11 o 75 Ol/~e LDb e77 F~~ ANY 1;2 IN THE Ri(C 
OI3~~ o 7C Oleo"; !o(OSA SKM RRC C~Nvt~T TH~ LS~kE~Pb~DING 
013.t13 o Cl 01350 dRU *+5 OG IN TNt: ID we~Jl Tb- I?. 
OI344~ o 35 OOCI..q STA T3 
01345 0 16 01776 MRG I~Ar.; 

01346 o 35 01776 tiTA IMAG 
01347 o 76 OOCI~ LDA T3 
Ol35C o 67 00006 LSI-! 6 
01351 o 72 0002"1 3K4 IjNE Dt1Nc. 
U135': o 01 £:11354 d~U *+2 Yr.S 
01353 a 01 O13~2 dRU ~OSA i\Jd 
O135~ o 76 O'6b~ LOA RRC 
013S~ o 75 00026 LOB 9Nt~ 
OI3~f: o 70 Oli76 SK~ IMAG CdRk't::CTtD 1ST ~tP<lJ:rod .. 
O13~7 o 01 01:;61 t:1RLJ Rose f\Jt1T r.QU .. L 
0136C a 01 01126 dRU ~12 E~UAL 
01361 a :")3 00;::13 ~a58 SKN 5Y~Cr 1 ::s·r TRY 
0136c: t1 0·1 01-'!~.q dRU ROSG YI:.S 
01363 o 53 00~tJ5 ~!(N C;W2 f\;tt. TEST S.-I 2 
Ot:?~" O~OI o 13 6.~ dRU *+4· Rr.5t.T 
01365 o 01 01~S2 dRU RI3 S~T 
O13h~ o S..q Ol77b SU8 IMAG I\j = Ri'{C - 1ST ;J1:1~O 

01367 o Sol! nOC24(1 SU8 ~NE. N = N - I 
Ot:;7C o 7S 01i76 tit' AGL LD8 IMAG SAVt I~T wSffD 
01371 o 36 01~27 SAVEL STB SAVE:: 
01272 o oI!3 0067~ 8RM ~RSUd~ 

01373 a 72 00026 SKA ~NES "J = 0 
0137"- o 01 01277 6~U *+3 N&T EOUAL 
0137: 1 77 00205 Rose SPF SW2 EuUAL 
0137tf:. o 01 010412 oRU R08-1 
01377 o 72 OOC2S SKA SIGN N : CJ 
OI~OC a 01 Cll oGi l2 aRlJ R05D Lt:..S!:i 
01":01 o ~3 00702 ""C5E dRM T~SLJdr< URtATE~. SPACE F9RwA~D 
0140~ o ('3 O16~2 t:.xu SF 
01~O3 o 30 00C12 YIM T 1 YbUr 
01~O"- a ~o 13710 TFTY E 1\ 1J a F ,. IL E Y8LJF 
OI~06 o 01 01~30 tH~U RI5 YES 
o,~oe: o 54(1 OOC2~ SUB ~NE NtJ 
01110] o 72 00C26 SKA SNtS DeNt:. 
01~IC () 01 OI~02 ~RU ROSE.+I NS 
o 1 ~ 11 o 01 01~22 !jRU ~ C; 5~' Yt:.S 
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* • 01"'12 a .t43 00702 kOSO .,RM T/;'SU6~ 

OI~I:: o 23 01~4::t EXU SR 

01"'1" a 30 OOCI2 y I ~ T 1 YdLJF' 

014115 o 23 01652 EXU ATT Lt1AD P&INT 
01~16 o 01 01~30 ~RU R15 Yt:.S 
01~11 a 55 (1002.q ADD SNE N& 
01~2( o 72 00026 SKA S I G t-,I DeNt: 
01~21 o 01 014413 t3RU R05D+l Ntt 
OI~2~ a ';3 0007.t.1 ~05F dRM 8RSUbl( Yt:.S 
01~23 a 01 0137& t:3RU Rase 
* 
Ot~2" 77 OO~t3 ~aSG ~PF' SYNCF S[SYNC. FLAG] 
01~26 o ~3 00t:7~ dRM RRSUc~ wAIT Fij~ TAP~ Tb STBP 
OI.Q26 a at 01227 dRU RIO B~C~SPA~t AND ~~AU AGAIN 

* 
Qt~27 o 00 00000 :;AVE PIE Ttf H~LU 1ST waRD 
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* 
01 41 3C o ~'j 006 7 ~ r<1& dRM 8RSUtHt 
01~31 o ~O 13710 TFTY ~ND tH' fILE YdUF 
014132 o 01 O14l3~ dRU *+2 Y~S 
OI~33 o 01 OI~4f2 ~RU ~tSA Ntt 
OI..o3~ o 23 Ol(!oa EXU eUT~ 

01 41 36 0 12 014.7~ MIW TMfW 
OI~36 0 12 01~76 MI~ TM~+I 

01~37 0 12 01 41 77 MIW Tf";~+2 

01~~C o 02 I~GOO Tepw 
0141141 a 43 00674! aR~ 8F\'SUdh( 
01·42 o 23 01652 klSA EXU 8TT L t:t A D pel I~ T 
014143 a 01 01~45 3RU *+2 YC:S 
01 412 "1" o 01 01~S2 dRU R13 NS 
OI4!4E o 23 01coa ~XU 9UT4II! 
01~4e 0 12 01500 Mlw LPt-I 
01'147 0 12 01501" ~IW LPff+1 
01~5C n 12 01502 MIw lP~+2 v 

01~SI o 02 14000 TeC'~ 

014S~ o 43 00674 1<13 i:3Rf'! 6RSUt:Pt 
0145;: o 43 01562 dr(M Rse SuTPUT READ STATUS 
01 412 S" o 23 01000 EXU ~UT~ 

01 4i S5 a 71 01726 LDX C3 -e; 
014i5t 2 12 01513 l"\Iw RPAM+8.2 R~AD PASS A6e~T MESSAGE 
01 457 a .1 or~ 5-6 tfR-X *-1 
0146C o 02 I.qQOO Tepw 
o 1 ~b 1 o 43 0067~ dRM BRSUBjo{ 
01~b2 o 76 01371 LDA SAVEL 
01 41 63 o 75 01753 LDS KEY 
OI.Q6~ o 23 00777 EXU SUTI 
01 41 65 o 43 OOQ.qQ 6f\>M was 
OI.Q6f o 76 01370 LDA IMAGL 
01467 o 75 01753 LOB KEY 
Ol"7C o 43 OOC~O ~R'" was 
01~7' 0 12 006~O ~IW seRC 
014117c: o 02 14000 TSFll.II 
01~73 o 413 0067~ BR,., BRSUBR 
01~]~ o 01 01537 dRU RI~ 

* 
01 4 75 S26321~7 lMM dCI 3. TAPE MARK 
olsoe 5243"1621 LPM t:3CI 3. LSAD PSINT 
01503 52512521 t(PAM BCI 8. READ PASS A89~T. BUT SF SYNC. 
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* READ II I~Tt:.~RUPT. 

* 
o 10'1 3 o 00 cocoa jilt I I ~2E 

01SI" a 02 13710 SRRY YdUF 
015 H: o 30 00QI2 YI~ TI YBUF 
0151f I 77 00206 :5F'F S~3 S[Sw 3] 
01517 a 01 411613 BRU* R I I 
* 
* READ 12 INTE~RUPT. 

* 
0lS2C o 02 20CO~ k12 aIR 
01521 o 30 00012 YI,.; TI YBUF 
01S2~ a 01 '11&23 t:H~U* *+1 CLEAR INTERRUPT 
o 52:3 a 00 01S2.tq PIE *+1 
a 52" o ~o 13710 TFTY EI'40 9F FILE YBUF 
a 525 o 01 01537 9RU RI41 Yt:.S 
o S2t: o ~o 20200 13PT 2 N9 
o 527 o 01 01537 dRU Rl.,q 
o S3C o ~3 01562 dR~ Rse eUTPUT READ STATUS 
o 531 o 23 01000 EXU 9UT~ 

o 532 o 71 017411 LDX CIS -b 
o 53:3 2 32 01562 ~I~ EFREM+6.2 
o 53" a ~1 01533 dRX *-1 
o S35 o 02 1'1000 T9PW 
o S3f o 4113 0067~ i3R~ 8RSUf:i~ 

o 537 o ~3 OO~S6 t(l~ 8RM RWAU REWIND ALL UNITS 
a S4IC a 61 01666 MIN ~PC caUNT READ PASS 
o 5'11 o 4110 20200 8PT 2 
o S4l~ o 01 OI5~4j eRU *+2 
01643 o 41 3 0071~ aRM spes SuTFUT PASS C9UNTERS 
0154" a 410 200410 8PT .q MALT 
01545 o 00 00000 HLT Yt:.S 
015416 a ~3 002'16 6R,.. STep NtJ 
016~7 o '10 20100 t3PT 3 REREAD 
OISSC a 01 01025 aRU ROC Yf.S 
01 S5 1 o 76 01660 LOA RRN NS 
01552 o 35 01656 STA IRN 
0155:: o 01 00'112 6~U WOO G9 T9 wRITE 
* 
* 
t'nss~ 5225.,.5241 EFREM BCI 6. ~ND SF FILE READ EkR9R 
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* 
* READ ~TATUS eUTPUT SUBRBUTINE. 
* 
01562 o 00 00000 ~se PZE 
01563 o 2'3 01COO EXtJ eUT~ 

0'56~ o 71 Ol7~1 LDX CIS -6 
0)::;65 2 12 01765 MIw RS9MI+6.2 
01566 o 4111 01:'65 6RX *-1 
01567 o ~3 01602 aRM 9MAUN 
Ol57C a 76 01710 LDA RPCL 
0lS71 a 75 0002~ LDB KEYI 
01S7~ a 413 000 .. 0 aRM was 
OIS7~ o 76 01706 LOA RRCL 
0157' a 7S 01753 LOB KEY 
01575 a ~3 OOG.qo t:H~M wes 
01576 a 12 006~O MIW SCRe 
01S77 o 02 ' .. 000 T9PW 
OIEoe o 613 0067~ dRM BRSU6t( 
01601 o 51 01562 BRR Rse 
* 
OI~O~ o 00 OOCOO &~AUN PZE eUTPUT MaDE AND UNIT Ne. SU6R 
OI~03 a 53 00210 SKN 8CDF BCD MaDE 
01604: o 01 01607 6RU *+3 /\Ie 
0-l6Q-S o 12 -{H 765 M-IW ~seM2 Yt:.S 
CloOE: a 01 01611 8RU *+3 
01607 a 12 01766 MI~ Rse~3 

0161C a 12 01767 MIw RsaM3+1 
01611 o 7-1 01730 LOX C6 -3 
0161~ 2 23 01650 EXU 08T+1.2 TEST FaR DENSITY 
01613 o 01 OI~15 !3RU *+2 
01614: o 611 01~12 8RX *-2 
01616 2 12 01775 MIW DNT+3.2 9wTPUT DENSITY Ne. 
D 161 e a 12 01770 MIW RSBM~ 

0161' 0 12 01771 ~IIH RS9M~+1 

0162C o 02 I~COO T9PW 
01621 a .Q3 OQ67~ aRfwI aRSU~R 

01622 o 76 01602 LDA Sr-'AUN IF ~NTRANCE rRSM 8PtRAT9R ~EaU~ST~D 
01623 o 02 020.ql TYPw 1 • 1 eUTPUT ~SUTINE. ALWAYS TYPE. 
O162~ o 72 017~7 dKA C200 
01025 o 23 00777 E:XU ~UTI 

0162t: o 7€ 00337 LDA U~ 

01627 o 66 00006 RSH 6 
01~3C o 36 (')0012 STa TI 
01631 0 12 013::3 1 Mlw c)PC~~R Sfoi'ACE 
O163~ 0 12 00012 MIIAI TI 
Olt33 0 12 OO~.qo I'AIw seRe cw 
U1E3 c a 51 01602 d,/( R fH4AU I~ 



PAGE:. 22 SF 30 CATALBb N9. 07~OO~ YBUF 
* 
* C9NTR9L TABLE FeR ALL ~AG~ETIC TAPE FUNCTIe~S. Y oUFFE~. 
* 
* 
* BI~ARY 9R ~CD SEL~CTABLE FUNCTI&NS. 
* 
0163: o 02 03750 ~T WT8Y o.~ w~ITE TAPE Y6UF 
0163~ a 02 03710 kT RTBY o.~ R~AO TAPE YBUF 
* 
* N9N S~LECTAdLE FU~CTI9N5 

* 
01637 o 02 02150 wt!SF WTOY n.1 W~ITE E:.ND BF FIL~ yeUF 
016~C o 02 03773 t:T ESJ-I 1')377.3 EI'tASE TAPE yeUF 
016~1 o 02 07770 ETR ~9fW1 07770 E~ASE TAPE ~EVEkSE YBUF 
O16~2 o 02 03730 ~F t:e~ 037313 SCAN F9RWARD YBUF 
016"13 o 02 07730 SR f:9~ 07730 5CA~ REVERSE YBUF 
01641" o 02 I ~ 110 we:w I'CEWY 0 REwIND yaUF 
016416 o ~O- 16310 LJ2T SKS 163113 200 BPI TEST YBUF 
016~~ o 410 16710 U5T SKS 16710 556 I:!Pl TEST V6UF 
016~7 o ~O 17310 DMT SKS 17310 800 6P I TE_ST VBUF 
016SC o .0 10510 T~T SKS 10510 TAPE. RE.ADY TEST vaUF 
01661 o "10 1"110 FPT SKS 1"110 FILE PR9TECT TEST yeUF 
01652 o -"10 12110 ~TT 5KS 12110 8EGINNIN~ SF TAPE TEST yeUF 
01653 o 410 11110 ETT SK5 1 1110 END SF TAPE TEST Y~UF 

* 
0165" o 00 77761 TCTE PZE* WT-* -LENGTH ~F CBNTRBL TABLE 
* 

I'(EWY SPO 21 ~ I 10 RtWIND TAPE YBUF 
RTSY ePD 21~100 RE.AO T9 SCAN YBUF 
TGTY 9PD 41012710 TAPt: (';AP TEST yeUF 
TFTY QPD .. 013Jl0 TAPE END 9F FILE TEST YBUF 
SRRY 8PD 213710 SKIP REMAINDER SF REC9RD Y6UF 
CIlY tiPD 250100 C&CK INTERLACE yaUF 

* 
* 

00023 ZERe seeL 23 00000000 
0002~ SNE dseL 2.q 00000001 
00025 SIGN aeeL 26 "10000000 
00026 9~ES seSl 26 77777777 
00027 AOR~SK SBeL 27 00037777 



* 
* 
* 

* 
* 
* 
01655 
01656 
01657 
0166C 
01661 

* 
* 
* 
01662 
0166~ 
0166~ 

* 
* 
* 
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FLAG AND SWITCH ASSIGN~ENTS. 

00200 
00201 
00202 
00203 
0020~ 

00205 
00206 
00207 
00210 
00211 
00212 
00213 

SBF 
ETF 
REF 
foePPF 
SW1 
SW2 
Sw3 
sw~ 

BCDF' 
CP£F 
wEF 
SYNCF 

Eau 
Eau 
EOU 
EOU 
ECU 
feu 
EQU 
E.QU 
EQU 
ECU 
t::au 
EOU 

Mcao 
Mcao+1 
MCOO+2 
MCOO+3 
MCOO+~ 

MCOO+5 
MCOO+6 
MCOO+7 
Mcao+a 
MCOO+9 
~caO+l0 

McaO·ll 

RAND8M NUM6ER·ST9RAGE. 

o 00 00000 
a 00 00000 
a 00' OOCOO 
o 00 00000 
231~655S 

I~N 

IRN 
RRNH 
titRN 
KK 

PZE 
PIE 
PIE 
PIE 
eCT 

RECiRlf C9UNTEKS~ 

o 00 00000 
a 00 OOCOO 
a 00 00000 

MRC 
WRC 
RRC 

PIE 
PIE 
PIE 

PASS C9UNTERS 

231~6SS5 

01665 0 00 OOCOO 
01666 a 00 00000 

wPC 
RPC 

PZE 
PZE 

* 
* 
01667 
01670 
01671 
01672 
01673 
0167~ 

0lb7S 
01676 
01677 
01700 
01701 
01702 
0170~ 

eRR9R C9UNT~RS. 
o 00 00000 wEC PIE 
a 00 00000 RwEC PI~ 

o 00 00000 PREC PZE 
o 00 00000 ePEC PIE 
o 00 00000 LPEC PZE 
a 00 00000 wCEC PIE 
a 00 00000 CHI PIE 
a 00 00000 C~2 PZE 
a 00 00000 CH3 PIE 
a 00 00000 CH~ PIE 
a 00 OOCOO CMS PZE 
o 00 OOCOO C~6 PZE 
a 00 77762 ~CTL PZE* wpc-* 

CATAL9~ Ne. 07~00~ 

S TA R TIN G B L SCI( , F LAG 
END SF TAPE FLAG. 
Rf.AO ERR9R FLAG 
R~AD PASS IN PR9GRESS FLAG 
S~ITCH 1 
SwITCH 2 
SwITCH 3 
SWITCH ..q 
BCD FLAG 
C~ARACTtR PARITY ER~eR FLAG 
w R I T e: E F< R 0 R F L A G. 
SYNC. FLAG 

INITIAL RAND9M ~UMBER 

FIRST RAND9~ NUMBER 
RUNNING RANoa~ NUMBER H9LD 
RUNNING RAN09M NUMBER 
KLUlIE CSNSTANTS 

MAXIMUM REcaRD C9UNT 
WRITE RtC9RD C9UNT 
READ R~C9RD caUNT 

WI(ITE PASS C9UNT 
READ PAS::) C9UNT 

W~ITE ERR9R ceUNT 
R~WRITt ERRSR CSUNT 
PERMANENT READ lR~ek ceUNT 
CHARACTt~ PARITY ERR9~ caUNT 
L9GITUDINAL PARITY ERR9R ceUNT 
WSRD caUNT tRRGR C9UNT 
READ ERR9RS IN CHANNEL 1 
READ ERkeRS IN CHANNEL 2 
READ ERR9RS IN CHANNEL 3 
READ ERR9RS IN C~ANNEL ~ 

READ ERR9RS IN CHANNEL 5 
READ ERR9RS IN CHANNEL 6 
END 9F C9UNTER TABLE AND LENGTH 

YoUF 
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* 
* CeUNT~~ L9CATI9NS. 
* 
0170 4 o 00 01e,62 t-LL PIE MRC 
01705 o 00 01663 PIE WRC 
01706. o 00 OI~6~ kRCL PIE ~RC 

* 
01707 o 00 01665 epCL PIE WPC 
0171e o 00 0lb66 RPCL PIE RPC 
01711 o 00 01667 PIE WEC 
0171~ o 00 01670 PZE RWEC 
01713 o 00 01671 ~ZE PREC 
* 
0171 41 o 00 01672 ~t::CL PZE ePEe 
01715 a 00 0167:3 PI~ LPf:C 
0171~ a 00 0167~ PZE wCEC 
01717 a 00 01675 PZE CHI 
0172C o 00 01676 P2E CH2 
01721 a 00 01~77 PZE. CH3 
01722 o 00 01700 PIE CH~ 

01723 a 00 01701 ~ZE. CH5 
0172 4 a 00 01702 PIE CH6 
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* 
* GENERAL C9NSTANTS. 

* 
01725 07700000 r.; I eCT 07700000 
01726 7777777C C3 DEC -8 

01726 l;~ E. au C3 eCT 77777770 
0!72' 77777773 C5 DEC -5 
01730 77777775 C6 DEC ... 3 
01731. 00000007 C7 eCT 7 
0173c: 00001000 C8 eCT 1000 
01733 00001777 C9 eCT 1777 
0173~ 00000012 cIa SCT I 2 
0173~ 77777767 C II DEC -9 
01736 00007777 CI2 eCT 7777 
01737 77777766 CI3 DEC -10 
OI7~C 7777777~ Cl~ DEC -~ 
017041 77777772 CIS DEC -6 
Ojioif;: 77777757 C16 DEC -17 
O17.q3 77777763 el7 DEC -13 
OI7~~ 7777.7761 CIS DEC -15 
OI7.q~ 00000052 C52 SCT 52 
017.q6 00000077 e77 eCT 77 
017147 37777600 C200 eCT 37777600 

* 
0115C 2 17 01776 EeRN e:SR IMAG.~ 

* 
01751 00000002 Twa DEC 2 
01752 00000003 THREE DEC 3 
017S3 00000004l! F9UR DEC .q 
017S" OOOOOOIC EIGHT DEC 8 
017S!: 00000020 2A SCT 20 
01756 OOOOoo.qo 28 eCT ~o 

* 
00012 TI de9l 12 
00013 T2 Be9l I 3 
0001.q T~ ~99l I .q 
00015 T~ aeel I 5 

* 
017S3 KEY fCU F9UR 
000241! KEYI EOU SNE 

* 
017S7 52512521 RSBMI eCI 6. READ PASS Rt::CGRD Ne. 
01765 1222232~ RS9M2 t:5CI 1. BCD 
01766 122231.q~ "'S8M3 aCI 2. 8INAi'tY 
Ol77e '26~.q531 ~sa~.q SCI 2. UNIT NS 
0'77~ 1202000C DNT eCI .q. 200 556 aoo *** 
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* 
* C9NTR9L CHARACTE~ DEFI~ITleNS. 

* 
t; liPD 2200000 
l. &PD 2300000 
j) tiPD 2'100000 

'" 
SPD ~~ooooo 

~ tiPD 41S00000 
I:t ~PD 4160000U 
fi tlPD "700000 
t< SPO 5100000 
S gPO 6200000 
T SPD 6300000 
u 8PD 6'100UQO 
C~ 9PD 5200000 
SP aPD 1200000 
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* 
* eCTAL waRD ijUT?UT SUBk9UTINE. 
* 

OOO~O tJRG 32 
OOO~C o 00 00000 was F-lZE 
OOO~I o 3S 00Q16 STA Tot:! 
OOO~2 o ~6 OOOI~ AAB 
OOC.(f3 o b~ 000241 ~Ui3 SNE 
OOO~~ o 72 00025 SKA SIGN 
OOO.(fS o 01 ooeStO oRU *+3 
OOC.(f6 0 12 01331 MIw speHAR 
OOO~7 a 01 OOO~3 oRU *-~ 
ooese o 76 4l0GIS LDA* T4I 
OOOSI o 75 01726 LOB C.t:I 77777770 
000S2 a 66 20003 kCY 3 
OOOS~ a 3S OOCIS STA T4I 
ooos~ 0 12 OOCIS MIw T.t:I 
0005b a 67 00e06 LSH 6 
00056 o 72 OOC241 :;KA 9NE 
COOSi o 01 00052 dRU *-5 
0OO6C o 51 OOC.t:IO oRR was 
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* 
* 9PERATaR RECUESTEC eUTPUT RaUTINE. 
"'" 
00061 o 02 026'1' &00 TYPw I.~ 

00062 0 12 OfJb~O Mlw SCRe 
00063 a 53 00203 SKN RPPF PASS 
0006~ o 01 00067 dRU *+3 WRITE 
00065 0 12 00752 MIW PDM+6 RE.AO 
00066 D 01 00C71 dRU *+3 
00067 0 12 007~7 MIW PDM+3 
DOOle a 12 00750 MIw PDM+~ 

00071 a 413 01602 dRM 9MAUN 
00072 o 71 017~2 LOX CI6 -17 
0007:= 0 12 006~O aOl ~Iw SCRe 
0OO7~ o 02 I~OOO Tepw 
00075 o ~3 0067.q 6RIW! BR5UbR 
00076 a 02 026~1 TYPw I • ~ 
00077 2 12 00133 MIw 9T+17.2 
C010e o 02 I~COO T9PIN 
00101 tJ "13 OOb7.q ~RM 8RSUBR 
00102 2 76 01725 LDA CLL+17.2 
0010:: a 75 01751 LOS .. Twa 
(JOIO~ o 02 02Q~1 TYPw I • 1 
0010: a .q3 OOC~O dR~ WBS 
00106 o 611 OOCJ73 ~RX eOl 
00107 o 02 141000 T8Pw 
001 Ie a ~3 0067"1 BRM BRSUoR 
00 III a 01 OO~O.q dRU MeOI 
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* 
* tlUTPUT TABLE. IDE~TIFIERS. 

* 
00 II ~ ~~512312 aT SCI 1 • f'1 RC 
00 1 1 :: 66512312 BCl 1. WRC 
00 1 I 4& 51512312 eCI I.RRe 
00115 60.72312 eCI 1.WPC 
0011 e SI~7231j2 t;CI 1.RPC 
00 117 66252312 BCI '.WEC 
0012C 51662523 BCI I.RWEC 
00121 ~7S12S23 aCI I.PREC 
00122 23~72S23 BCI 1.CP~C 
00123 413~72S23 SCI I.LPEC 
0012" 66232523 eCI I.WCEC 
00125 23300112 dCI I.CHI 
00126 23300212 e'c I I.CH2 
00127 2330031~ 8CI 1. CH3 
0013C 233004112 SCI I.CH4I 
00131 23300512 del I.CH:' 
00132 23300612 t3CI I.CH6 
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• 
• PR9GRAMMED 9PERAT8RS. 
* 

SPF pePD 17700000 St=.T PReGRAM FLAt; 
00133 o 35 OOI~7 ST' FTI 
0013~ o 76 ~OOOO LOA. 0 
00135 o 16 00025 MRG SIGN 
OOI3~ a 35 ~OOOO ::iTA. 0 
00137 o 76 0014t7 LDA FTI 
0OI~C o 51 OOCOO BRR 0 
• 
• 

RPF P9PD 17600000 RESET PWSGRAM FLAG 
001~1 o 35 001417 STA FTI 
OOI~2 o 76 ~oooo ~DA* 0 
OOI~:3 o I~ 00150 e:TR FCI 
0OI.q~ a 3S 410000 STA* 0 
00,"5 o 76 001417 LDA FTI 
Q01~~ o 51 00000 BRR 0 
• 
OOI~i o 00 00000 FTI PZE 
oelse 37777777 fOCI eCT 37777777 
* 
* 

00200 END Mceo 
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IDENTIFICATION: 

AUTHOR: 

ACCEPTED: 

COMPUTER 
CONFIGURATION: 

PURPOSE: 

PROGRAMMED 
OPERATORS: 

STORAGE: 

TIMING: 

USE: 

SDS 900 SERIES PROGRAM LIBRAR Y 

PROGRAM DESCRIRTION 

Catalog No. 299008 

920 Closed Loop Analog Statistical Test Program. 

L. Bergquist, SDS 

11 Nlay 1964 

Applicable to any'SDS 920 com.puter system. with EJ20 
Standard Junction Box. 

To cOITlpute the mean and standard deviation froITl closed 
loop analog ITleasu.reITlents for the purpos e of determining 
systeITl accuracy and stability. 

DPSS, BID, DSQ 

PrograITl allocation 001, 1008 to 1756 . Temporary 
storage 408 to 64

8
. Data storage 308 ~ocations per 

D/ A channel. 

1. 3 n1.S / scan / channel. 

1. ° LOADING 

The prograITl is in absolute format on a self-loading binary 
tape. All necessary PrograITlITled Operators and their 
linkages are contained on the progran1. tape. Use FILL 
procedure to load the progran1.. 

2. ° RESTART 

If it is required at any tin1.e to restart the prograITl, set 
the RUN-IDLE-STEP switch to IDLE, press START, 
and ill.ove the sWItch to STEP and then to RUN. 

3. ° SYSTEM PARA1vlEl'ERS 

Following Loadingqr Restart the prograITl will request 
the operator to define several system parameters. 
These include the number of D/A channels, the size 
of the ADC convert~r, and the starting n1.ultiplexer 
channel for the firsit D/A converter. All numerical 
inputs ar e in de cirnjal. 
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USE: (Cont) 
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3. 1 "D/A CHANNELS" 

Input the number of D / A channels to be tested. 

3.2 "ADC SIZE" 

Input the si~e of the analog to digital converter 
including th~ sign. 

3.3 "MX CHANNEL" 

Input the multiplexer channel number associated 
with the first digital to analog converter. Each 
addition"arcffgital to analog converter will be input 
through succeeding ITlultiplexer channels. 

4.0 SCAN PARAMET:ciRS 

Included in the sccin paraITleters that require operator 
input are the chan~el nUITlber, nUITlber of scans to be 
perforITled, and the output liITlits for the digital to analog 
converter. 

4. 1 "SCAN COUNT" 
I· 

Input the nUlflbe r of s cans to be perforITled for 
each channet 

4.2 "CHANNEL". 
i 
I 

Input the D/ -A- channel to be scanned (0 to N). If 
all D/A chaninels are to be scanned siITlultaneously, 
input the lett:er "A" instead of the decimal input, 

4.3 "LIMITS" 

5.0 SCAN 

Input the liITl~ts, as deciITlal fractions, indicating the 
low and high~ values to be output to the D / A con­
verters as a :step function. If a randoITl function 
is desired, ihput the letter "R" instead of the first 
deciITlal input. The prograITl will proceed to scan 
following these inputs. 

The s can consists of an accumulation of data obtained froITl 
s ys teITl ITl eas ureITlents. SysteITl ITleas ureITlents involve 
output to a D/A co~.verter, selecting jhe return ITlulti­
plexer channel, and. input froITl the ApDJ converter. Each 
successive output f:or a particular DJA converter uses a 
different value computed froITl either a randoITl nUITlber 
generator or a step generator. 
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The accumulation of data consists of updating sums for 
mean and standard deviation computation and updating 
a distribution table. The distribution table repres ents 
a record of meas'urements deviating from their expected 
in converter counts. The table ranges up to plus or 
minus 8 converter counts. Those g;reater than 8 aI;'e 
listed as 8. 

Scan will terminate when one of two conditions is 
attained. Eithe rope rator inte rvention by breakpoint 
control, or the Scan Count has been reached. Break­
point control consists of depressing and raising a 
breakpoint switch. 

5. 1 Breakpoint # 1 

If Breakpoint # 1 is depres s ed during Scan or 
listing, control is transferred to Scan Paramete'rs 
(4.0). 

5. 2 Breakpoint # 2 

If Breakpoint #2 is depressed during Scan or 
listing, control is transferreJ to Output Param­
eters (6.0). 

5. 3 S can Limit 

When the number of s cans have been performed, 
defined in Scan Parameters, Scan will terminate 
and control transferftrto Output Parameters (6.0). 

f\ "'I\U ~ 
6.0 OUTPUT PARAMETERS 

Following Scan, the program will request the operator 
to define two output parameters before listing the data. 
These are the format and the channel nuniber to be output. 

6. 1 "CHANNEL" 

Input the D / A channel to be output (0 to N). If 
the re is no input, the last channel or channels 
previously scanned will be listed. 

6.2 "FORMAT" 

Input the character "M" or "D't specifying the type 
of listing de$ired (see Table II for examples). If 
no input is made, the previous format is as sumed. 
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6.2.1 

6.2.2 

General Forrnat, Input "D" 

The general format listing consists of 
the channel nurnber, the number of scans 
performed, the rnaxirnurn and rninirnurn 
measureITlents ITlade froITl the expected 
ITleasureITlent, the mean bias (mean 
measureITlent from the expected), the 
standard deviation about the mean bias, 
and a distribution table representing 
deviation of measureITlents in ADC con­
verter c'ounts about the expected ITleasure­
ment (D/ A output value). 

Abbreviated Format, Input "M" 

Only the, channel nUITlber, mean bias, and 
standard deviation are listed. 

The mean bias and standard deviation are computed in 
the following manner. 

For all X. = (ADC value). - (D/A value). 
1 1 1 

Mean bias = 1 L 
i=l 

n 

Standard deviation = [~ 

X. = b 
1 

1/2 



COMPUTER OUTPUT 

I. A. "D/A CHANNELS" 

I. B. II ADC SIZEII 

I. C. "MX CHANNEL" 

II. A. "SCAN COUNT" 

II. B. "CHANNEL" 

II. C. "LIMITS" 

TABLE I 

CLOSED LOOP ANALOG STATISTICAL TEST PROGRAM 

INPUT RANGE 

1. 1 to N 

1. 7 to 14 

1. 0 to N 

1. 1 to N 

2. rio entry 

1. o to N 
2. A 
3. no entry 

1. a. -. 99999 
to .99999 

l.b.-.99999 
to . 99999 

2. R 
3. no entry 

REMARKS 

Follows Loading or Restart. Specify the total 
nUlTIber of D/A converters under test. 

Specify the size of the Analog to Digital 
converter including the sign. 

Specify the lTIultiplexe r channel as s ociate d 
\-vi th th e fi r s t D / A c hanne 1. 

Follows data listing or Breakpoint # 1. Specify 
the nUlTIber of scans to beperforlTIed for each 
channel. 
As SUlTIe last spe cified s can count. 

PerforlTI test on specified D / A channel only. 
PerforlTI test on all D/A channels (1. A.). 
AssulTIe last specified channel or channels (II. A. ). 

Input lower lilTIit of 'ralTIp' function. 

Input upper lilTIit of 'ralTIp' function. 

PerforlTI 'randolTI' function over entire D/A range 
As SUlTIe last output function and lilTIits. 

1:) 
PJ 

O'Q 
(1) 

UI 

o 
t-+:. 

--l 

() 
PJ 
rt 
PJ 
I-' 

o 
O'Q 

Z 
o 

N 
'-.() 

--.0 
o 
o 
00 



COlv1PUTER OUTPUT INPUT RANGE 

III. A. "CHANNEL'! 1. 0 to N 
2. A 
3. no entry 

III. B. "FORMAT" 1. M 

2. D 

3. no entry 

T ABLE I (Cant) 

REMARKS 

Output the data for the specified D / A channel 
Output data for all D / A channels (I. A. ) 
Output data for channel or channels specified 
under II. B. 

Output the channel number, mean, and standard 
de vi a ti on (s e eTa bl e II). 
Output the channel number, total number of 
scans, maximum and minimum meas urements, 
mean measurement, standard deviation about 
the mean, and a distribution table (see Table III. ) 
As surne previous specified format. 

1) 
PJ 

(JQ 
(D 

o 
H-, 

-J 
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TABLE III 

1. 'M! (Typical for simultaneous 3 channel scan. ) 

CHANNEL 

o 
1 

2 

· MEAN 

1.56 

.64 

.20 

2. 'D' (Typical for single channel scan) 

CHANNEL 
SCAN 
MAX 
MIN 
MEAN BIAS 
STD DEV 

-3 
-2 
-1 
o 
1 
2 
3 
4 

2 
25013 

4. 00 
-3.00 

.64 
1.02 

3 
71 

1405 
11904 
10010 

1129 
485 

·4 

Catalog No. 29900H 

STD DEVIATION 

.49 

1. 02 

. 15 
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1 Lt'tAO 
2 .. 
3 .. SYSTEM PARAMETERS 
III .. 

no~oo Q 76 :11231 S ST! LOA RESTRT 
Ot'J::'.Ol 0 35 ~OOOI (, ST~ 1 
[\02t'J2 1 DC! '1151 7 STIA TYPE HDGl 
OQ'03 1 01 00000 e DECI 
OC20~ 0 .ql ('0202 9 e~x ST14 
00205 0 73 00023 10 SKe; ZERt} X >- 0 

00206 0 01 00202 1 1 BRU STIA N~ 

00207 a 35 01317 12 STA OACHNS SET 01 A C~ANNEL$ 

13 .. 
00210 1 00 01156 1~ 5T2 TYPE HDG2 
00211 1 01 noouc 15 DECI 
00212 (1 ~! 00210 16 BRX 9T2 
0021:3 0 7~ 0130~ 17 SKG P1~ 

0021.ra 0 73 C'1277 1S 5KG P6 
00215 0 01 :10210 19 BRU 9T2 

00216 0 35 0131~ 20 STA AOC~IZ 

00217 0 76 01302 21 LO~ Pl~ 

OO=?20 0 S~ n131~ 22 SU~ ADC~IZ 

nO~21 0 36 noo'lo 23 STA SIlE 
00222 0 ~6 30003 2.i1 CL~ 

00223 0 76 013.q3 2S LDA ~1.q 

002241 0 67 ~OO"'O '6 LS~~ .. SIZE 
-'225 0 36 t1131S 27 STA INCN" 
~226 Q 416 30003 2& CLR 

OO:?27 0 S4I 0131S ~9 SU~ INCN~ 

00230 0 35 01316 30 STI\ FIELD 
31 .. 

00231 1 00 ~1162 32 5T3 TYPE ~DG3 

0'0232 1 01 nooao :3 DECI 
0023:3 0 "'1 002::31 34 BRX 8T3 
0023~ 0 &3 ::lOa.ql ~s SKN OFLAG 
O()23S 0 01 OO~:31 36 BI'{U nT3 
orj2:36 0 15 01320 37 STA MXL~C 

~e .. SCAN Pt.,f~A!'t1eTERS 

O()237 1 00 01166 39 5T4I TYPE HDG4 

oo'-~o 1 01 nnooo "'0 DECI 
002~1 0 '11 00237 "1 BRX 5T4I 
002..q2 0 S3 :100411 "'2 SI(N DFLAG 
Q024~ 0 16 n13~1 A13 Ln~ seNO' 
00241.ra 0 35 ~1321 ~"1 STA SCN~ 

0021C1S 0 ~6 30003 ~s CL~ 

00246 0 s-q ~1321 ..q6 SUI; seN" 
002~7 0 36 ~1322 1A,7 STA SCN~l 

~i ", 

0'='250 a 76 00026 4119 srs LDA NEG\1NE 

002&1 0 76 n132S ~l1 LDR Pr}INT 

OO~S2 0 53 01~.ql 51 SKN F~ 

00253 0 &16 ~on03 S2 eLR 
, "~41 0 36 01~2S 53 srI=. P~INT 

~s; 0 36 01~26 S"f srp CHN~ 
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00256 0 35 n134fl ~S STA FE 
~02S7 0 3S n13~2 Sb STA FA 

0260 1 00 01175 'fo.7 TifF> E, HOG7 CHAN~~L 

C:O~!51 J O! :"'0000 ~ij nEe I 
"O:?6? 0 53 ~Or')",,7 59 SI<N AFL."G 
OO~6~ 0 01 ;)0'-16 flO 8RU STSA 
on26~ 0 53 onO"!1 ~1 SK ~, rtF'LAG 
aO?6S 0 01 00311 62 BRU ST6 
n0266 I) 73 0OO2f; 63 SI{G NEGetNE 
OO?67 C O! ~o?~o 6"1 BRU STS 
00270 0 ~6 :')00141 6S XAF.4 
00271 t:' 76 ~1317 66 LOA OACHNS 
[I0~7< a 73 nOOo4f4 67 SKG SUM 
00273 0 0: onp.SQ 6e. BRU ST; 
''')''27~ 0 76 nOO26 ~q LOA NEGf:tNE 
1if')275 C! 01 C03GS 70 BRU STS~ 
(lO27~ 0 53 ~oa~l 71 STSA SKN tlFLAG 
n0277 (" 01 :')0301 72 e i( L,' *+2 ~K 

on300 a 01 002S0 73 6~U ST5 ERR~F? 

n0301 C 76 conoC!:2 .,~ L n f~ CH~RS 

nO~Q2 0 70 ij126S 75 SI(M A TEST FeR ALL 
on30~ 0 01 OO?SO 76 bRU STS 
on30~ 0 .q6 ~OOO3 77 CL~ 

003U; C 36 01:3;25 71i STS~ ST8 POINT SCAN 
n03fi6 C! 36 ~1326 79 ST~ CHNet ~UTF»UT 

(10307 a 35 r!13~2 @o STA F ,~ SET A\.L FLAG 
"',)~10 a 35 0134fl 81 STA FE 
~. A2 * 

00311 1 00 01172 e3 S'T6 TYPE HDG6 
011312 1 02 noooo s.q DEeF F''''ACTI~N~L INPUT. L 
00313 a 411 00326 ~$ BRX ST6A TEST FtlR R 
nf)31~ 0 53 OOO.ql ~6 SKN DF'L4G DECIMAL ENTRY 
(')0315 a 01 00317 87 BRU ST6cj N~ 

OI'J316 a 35 ~132.q 86 STA LijWERL 
00317 1 02 00000 ~q ST6A DECF FP.ACTI~N INF»UT. U~p 

00320 0 .ql 00325 90 BRX ST6A 
00321 a S3 Oon..ql 91 51{ ~i DFLAG 
011322 Q 01 ~033S 92 BRU STZ+l 
003f!3 0 35 nl:323 93 STA UPPERL 
0032..q a 01 n033~ 941 BRU srz RESET RANoeM 
0032E; 0 S3 OOO.t11 95 ST6A SK ~I Y'lF'LAG TEST F"R nE:CI~AL 

l10326 a 01 00330 98 8RU *+2 INPUT 
00327 a 01 00311 97. 6RU STiS 
003~O 0 76 nOO4f2 9A LDA CHARS 
00331 0 70 01257 99 S K t~ R CHARACTER:R 
0037;2 Q 01 00311 100 BRU 5T6 N~. ReTURN 
00333 0 ~6 ~OOO3 101 CLR YES. ~ 

003341 0 36 013"10 102 STZ ~TF.\ RF'LAG SET RAND~~ F'LAr; 
OO~35 0 4113 00652 103 AftM aPTEST T ~~s T ~.P. 
00336 a 53 013A11 10"1 OATel SI(N F'E 
OO~37 Q O! 003"13 lOS BRU CLALl CLr:'A~ 

003.c:fO a 76 01325 106 ~INGLE LDA P~INT 

~4fl 0 "'3 003S~ 107. 8k~ CL.EAR 
42 0 01 013415 lOS BRU SC4N 
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f")O~4~ C ..q6 30003 109 ClALL Cll( ALL 
~03.q4\ 0 s.q :"11317 11 Q SUA nACI-INS 

OQ3.q5 Q 35 000S6 111 8TA T1 
~1)3..q6 a 46 30003 11 2 elF' 
OO!l.-'!7 0 71 nOO~6 113 LDX Tl CetUNT 
003;n a 43 a035oC1 11 ~ BR~ CLEtlR CLEAR CH. OAT~ 

Ou3~1 0 55 ooo~~ 115 Ant1 "Nt! INC ~ E l~ E N 'T' CH ANN!:L 
0035~ a .ql n03S0 116 BR) *-2 L~~F' 

on353 0 01 ~1:~.q& 11 , SRll SCAN 
11 g • DATA CLEAR 

OO~~41 0 00 00000 11 9 CLEA~ PZF. 
Ot135S Q 35 :10062 120 STA TAl 
00356 Q 37 :')1.1061 121 STX TXl 
003&7 ('J "13 00702 122 6R~ L"CATE 
00360 0 55 Dl-;.q.q 123 AD" 181 INDEX 
00361 a 541 01271 12.q SUA N24Cl 
00362 0 35 01337 1~!5 STA ENOAT 
00363 0 71 01271 1~6 LOX N2"'1 
00364Q 0 36 ~1337 127 STP. ENDAT 
OQ~(sS 0 41 103641 12i BRX *-1 
(')(,)366 0 76 00025 129 LOA SIGN SET r.1AX A"D MIN 
00367 0 77 ~7761 130 EAX M4X-2"1 T~ lIMITS 
00370 0 35 .q13~~7 131 ST b,* ENDAT 
00371 0 S6 00026 132 ADn NEG~NE 
00372 0 77 37752 133 EAX MIN-241 
00:373 0 3S ~1337 134f STA* ENDAT 

13174f 0 76 ClQ062 135 LOA TAl 
~375 0 71 00061 136 LDX TXl 
0037~ 0 $1 003:5~ 1~7 BRP CL~AR 

00377 0 76 00026 1~$ 5T7 Lr}A NEG~NE 
cn.qoo 0 '5 01325 139 LDB P"INT 
0041101 0 53 ~134lfl I~O SKN F'E ALL 
00011:102 0 ~6 ~OOO3 1 ~ 1 CL~ YES 
OO~O3 a 35 013412 141!2 STf1 F'A 
00404Q 0 36 01326 1~3 ST~ CHN~ 

00405 1 00 n 1175 1"'-'l TYPE HDG7 • C HAN i~ E L 
011406 1 01 COI)OO 14QS DErI 
OOoClO7 0 53 ::JOO.q7 1-=6 S K ~" AFLAG 
OI1~10 0 01 nn~21 1411 8RU ST7A 
004:111 0 ~:3 100"'11 l.:ii S K 1\1 DF'LAG 
00.:112 0 01 ~O4l32 149 BRU STA 
nn~l~ a ~6 OOOl.q 150 XA~ 

01)4141 0 76 ~1317 1 S 1 LDA DACHNS D~ SIlE 
00"115 0 73 0004141 152 SKG SUM 
O[)~ 16 a 01 00377 153 9RU 9T7 
O(')~17 0 76 00026 1541 LOA NEG~NE 
O()~20 0 01 nO~30 I~S BRU SET7 
OO~2l 0 '16 ~OO..q2 1S6 ST'7A LOA CHARS 
00422 0 53 OOO~1 1~' S I( t\1 DFLAG 
011011:123 0 01 nt:l4l2S 1 5 ,q BRU *+2 
004241 0 01 a0377 159 ~R'J ST? 
ii r).c; 25 C 7O 01265 l~O SK~ A 
~~26 C 01 ~a~77 161 ~RII ST7 

.J.«:I27 a 46 ~oon:3 1~:?' CL FI 
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"'C'J.q~~O 0 :'3~ nl~~6 163 SF:T7 STP. CHI\Hj 

\..,C~31 0 3!; :11':1~? 1~4 8Tft ~A 

r;O"13~ 1 00 ~120l lfiS ST8 TYPE HOGS 
OO'-l3~ 1 01 'Jonoo 16~ DF.rr 
00 "'! 3.tl 0 ..,3 nOO.q7 1 ~ 7. S I( f\i ArLI\G 
C!OQ3~ Q 01 ~O.a~l It:i3 8~11 RT-9A 

00"'3'" IJ 153 OOO.ql If9 SK1\i DFLAG 
O'-"~27 0 01 ~O~51 170 I3~U GAMi't1A 
fjfJ4.4!1 0 01 nlJ~32 171 BRU 8T8 
OO"'lA1 0 76 jCO.q2 172 ST8A L\J~ CHARS 
OO~"42 0 70 ~12SS 173 S I( ~~ ,., TEST F"~ if! 
()O~4!3 0 01 00 4 -<16 1741 BRU *+~ 

()O~4~ 0 .cj6 nOr:ll"'! 175 XAFI 
0041"15 0 01 ~O"'SO 176 BRU *+:'3 
IJ04"'l6 0 70 rl1256 177 SKM n Tr.~T F"R 9n 9 

OOoq"17 0 01 r'10432 17S 9RU STB 
00"'50 0 35 rlOO~~ 179 8Tft F'G SE"T FORMAT FLAO 
00111151 0 ~6 ~aOO3 lAO GAM~A CL~ 

ClO~S2 C 53 ~1:3412 1 e 1 Sf(~ FA 
rJrJ4:iS' n 3S ~1~26 l~~ ~TA CHNO' 
0045~ (I 53 :'"100"15 1 P ':I SK~I F'G 
('~ n.tiS 5 C! 01 ~O507 1~.q f\ R t) SIGMA 
(10456 1 (10 :"l1?O4 1@5 TYPE HnG~ 

0(1"157 n .q~ n07l41 196 GAI'tII'1AJ. 8 t( ~" S C ttL E ~CALf CHAN. DATA 
on~6n 0 76 r':I1326 1~7 LOA CHNi1 C"~IVE~T CH. N~. 

Ol1.ct61 C U2 ?OOOI 1813 R~V T,., OFCIM6L 
l '., ~ 62 1 72 ~nn27 IP9 8ro ~3 

~A63 1 O~ 01201 190 INTG T .Ct a 
OO~6~ 0 35 nl~~3 191 ST ,. HOG!! 
I) 0 ~ ~ 5 0 76 ~O(j63 192 Ln~, MEAi'J 
Oi.J~66 1 03 ~124j.q 193 LIMB HOG1!+1 
00"167 0 55 :l1~O3 1941 Aon ~16 

OO~7a 0 35 n12~S 1915 ST~ HDG1!+' 
CI)-17J a 76 0OO6.q 195 LDf,I STIJEV 
OO"i7~ 1 03 Cl~.q6 197 LI"'B HDG11+~ 

('IO~73 1 00 ~12..q3 198 TYPE HDljll 
nr)~7~ Ij .q3 00652 199 F'ABET e t( to: BPTEST 
O[)47~ c S~ rt13~2 200 S I< t..! F'4 ALL Ft..AG 
r.O~76 c: 01 :10500 2C'1 BRU *+? 
(')0477 0 O! JO?37 202 BRU STt4! 
oo!=;OC 0 5 ~ '. .. :11126 203 MIN CHN~ INC~EMENT C~4N. N~. 

fJiJ~Dl 0 76 ("11317 ~r.4j L D /I n ,\C HN 5 

or:l~n~ n 73 81326 20~ SKc:' CHf\J1j 
O('l~·LJ~ Ij 01 00237 206 BRU ST,q 
Of1I:.Q4CI a 53 ~OO4llS 207 SK~1 F'G 
Oi3S0S tj 01 00507 20; BRU SIGMA 
00S06 0 Ol nO~S7 209 F.;RU GAMMAl 
O()507 0 76 01326 210 SIGMA LOA CHN~ CI1~NNe:L NUMBEft 
OOS10 CI 02 ~OOOI 211 Rl"V 
OC)S11 1 72 OOOi!7 212 BIn 23 
OOSl? 1 O~ rl1262 213 INTr, CARRET 
OCl!;l~ 0 36 01216 21~ STA HDGIO+2 
.S 1 ~ 0 76 ~1~26 21S LOA CHNI:) 
~515 0 ~3 ~O702 216 B~M L"CQTE 
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(10516 2 76 00000 ?17 LOA N.2 C"UNT 
~O517 CI 02 ~OOOI 218 RI'V 

_O~:.?O 1 7~ nOO~7 21}f BIn 23 
00621 1 o~ 01262 2:?O INTG C~RRET 

OO~22 a 36 :"'12(21:' 2?1 ST~ HOG1OA+l 
nO~23 0 35 01221 2~2 STA HfJGIOA+2 
0052~ 0 ~3 0071.t.l 2?3 8RM SCALE 
001;25 2 76 ~OOul 2241 LlIA MAX.? 
00526 1 D3 01223 2:?S LI~e HDG1I')S+1 
00527 2 76 00002 2~6 LOt. MIN.2 
£'10530 1 03 ')1226 2':!7 L I ~.q; HDGI0C""1 
00531 Q 76 00063 228 LOA MEAN 
00532 1 03 012:33 229 LI~9 HDG10n""3 
00533 a 76 :)OO6~ 290 LOA STPEV 
ClOS3~ 1 03 n12~O 2~1 LI~8 HOGIQE+3 
OO~l3; 1 00 n121~ 23? TYPE HOGlO 
(10536 2 77 :10007 233 EAX 7.2 
001;37 0 76 01272 2~~ LDA N8 
00;0<(1 C 3S 000S7 2~S STR STA T2 
00641 0 75 00026 2~6 LOFI NEG"NE: 
()O~42 2 76 00000 231 LO~ 0.2 
C'Ot;~3 0 70 00023 2~a SK~ Zt!R~ 

oos~~ C 01 ~OSA16 2~9 B~U *+2 
OQS.q~ C 01 r:'IOS61 2~O SRI' CTEST 
OQ5.q6 0 Q2 200Ul 2~1 RrtV 
('105417 1 72 00027 2~2 BI!'! 23 ceNVERT CttLINT 

"""550 1 O~ 01262 2~3 INTG CAR~ET 

'--'~Sl 0 36 :"I12~6 241~ ST~ HDG11+3 
00552 0 35 012.q7 ;2415 5TA HnGl1+~ 

005S3 0 76 n0057 2~6 LDA T2 C~NVEr<T CHNl! 
005541 0 02 20001 c417 Rev 
cnS5S 1 72 00027 2~e BIn 23 
005;6 1 04 012bl 2~9 J. ~I T G TAB 
OOt;S7 0 3S t112.qS 2EO STA HOG11+? 
('10!;60 1 00 ~1241S 251 TYPE HDG11+2 ~UTPUT LJI\JE 
00561 0 76 ~)I') 057 2~2 CTEST LOA T2 
00562 0 55 na02,q 2;3 AOT) ONE 
on;6:!' 0 ~1 OOSb~ 2~~ 6RX ·+1 
0051541 0 ;3 n1300 2SS SKG pa 
00565 0 01 OfjS~O 256 B~U STR 
Or)56~ (3 01 OU4l7.q 251 B~U F'ASET 

258 • 
259 • DATA ACCUMULATI'N 
260 * 

00567 0 00 00000 261 ACCUM PIE 
00570 0 76 Ct1326 262 LOA CHN" 
00671 0 -q3 00702 263 BRM Lr}CATE 
00$72 2 6: 00000 2641 MIN N.2 INCREMENT C"UNT 
OOE-73 a ~6 ~OOO3 ?6S eLp. 
OO!s7~ 0 76 01327 266 LDA DATA ADC 
0057; 0 5~ ~133Q 267 SUS EXPECT ADC-O/A 
00576 0 1..q 01316 26i!4 ET~ F'IEL.P 

~77 2 73 (10001 269 SKG MAX.2 
. 0(1 0 01 00602 270 f!\i'(U .+(! 
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n0601 2 3S ~OOOI 271 STA t-1AX.2 

~O602 ::! 73 0000t.' 272 ~!(G MIN.2 
-··0603 2 ~S r'lOOO2 2 7:~ ST~ MIN.2 
(,)O~LJ...:I C ~6 .(iDO.c1!Q 27.c1! RSH* SIZE ~: 13 
OQ605 0 35 00057 275 ST~ T2 
00606 0 56 80012 276 R~~ 1 fJ AT 2~ 

00607 0 35 :)0056 277 STA T1 
nO~10 0 73 :11300 278 SKG P8 INC"'E:MENT 
(101511 0 O! ~O613 279 8~U *+2 nI~TRI8UTI~N 

00612 0 76 :113QO 290 LDA p~ TABLE 
00613 0 73 ~1272 281 SKt"; NB 
0061.q 0 76 01272 2~2 LDA N3 
0061S 0 SS ~1336 2P3 AnTl MINDIF 
00616 a 35 OO~17 2~.sf STA *+1 
00617 2 61 OnOl7 2BS MIN OIF.2 
00620 a .q6 :?OOO3 2S6 ClR 
C10~21 Q 76 nOO56 ~~7 LOA Tl 
("10622 0 73 O130.q 2~A SKr.l P63 SET nEVI~TI"N 
0062:-:t 0 0: 00625 289 E\ITU *+2 BANnWIDT~=6411 
OQI'524! 0 76 nl~l,).q 290 LOA P63 
00625 0 73 01267 291 SKG N6.tq 
OQ626 0 76 rl1270 292 LDA NS:;l 
006~7 0 66 00007 293 RSJ..: 7 
00630 C! 36 nOO6C 2 0 04 ST~ T3 
O!1~31 C' ..rJ.6 0OOl~ 295 XA8 C~M~UTE X SQUARE 
0063" a 75 ~OO23 296 Ln~ ZE!O?t' SE:T a=Q 
1"\11633 0 6.q ~OO60 ~97 MIJL T3 

....,63 At 0 75 00023 298 Ln~ ze:R~ 

0") ~ 3 5 0 11C16 0OOl~ 299 XAr:'4 
Or)636 :;1 30 00003 300 DPA. sur~Xsa.2 
006~37 2 35 :JOOQ.:f 301 STA SLlMxsa·l.2 
nOI,~t1 2 36 00003 3n.2 STR SUMXAQ.2 
0064111 0 .q6 30003 303 CLR 
Ot16"12 0 76 nOOti7 30.q LDA T2 Ace u ~"J L A T g X 
nn64:;1 0 73 00026 305 SKr. NEG~NE 

n06~"I a 75 10026 3("HS LDJ.'l. NEG~Ne 

""06~S 0 .c1!6 OOOl.q 307 XA~ 

O1')6~6 3 30 nOO05 ~~O 8 DPA SUMX.2 
006417 2 35 00006 309 STA SU~X"'1.2 
nOf)SO 2 36 00005 310 ST~ SU~X.2 

00651 C1 51 n0567 311 EiR~ ACCUt.1 ~ETURN 

312 * 
~13 *' B~EAKP~INT TF.ST 
31~ * 

OO~S2 0 00 CODON 315 t:;PTFST PZF 
OOf,S~ a .qo 20,.00 316 BPT 1 
oo~s..q 0 01 OOfS6Cl 311 BRU BPTA 
00655 0 410 20200 318 BPT 2 
00610:.6 0 01 006641 31~ 8RU BPTB 
00657 0 51 00652 3t'O BRt:f BPTEST 
00660 0 "'0 ,0~OO 32l BPTA aPT 1 
nOl'!61 (') 01 00660 322 BRlI *-1 
~62 C' 02 00000 323 OI~W D I SC'h'4NECT IN 

63 0 0: 00237 32<l1li BRU ST~ 
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(lfj ~ 6 ~ 0 .:fO 20t>i,)O 3~5 eFTS APT 2 

~';6S 0 01 OQ,6bCl 3~6 8RU *-1 
.0666 a 02 noooa 3()7 DISW 

(10667 Q 01 003/7 32b) SRU ST7 
329 * 
3~O * RANn~M NUMaER GEr\l~RATrtro? 

3~1 * 
OO~7Q 0 00 oonoo 3~2 RAND~~ PZ~ 
nQ~71 f"! ~6 30003 333 elR 
f")fj~72 0 76 00701 3~.q LOA SEED 
('lO~73 0 67 '0013 33;; Ley 1 1 
C()67~ a S5 n0701 336 ADD SEED 
0(')675 n 55 00700 3~1 Af)tI C~NST 
00676 a 36 :')0701 ~~i STA SEED 
OO~77 0 51 :10670 3~9 8RR RANDI'M 
00700 23.q16;S5 3410 C~N5T ttCi 23..q16S5S 
("11:)701 a 00 00000 3~1 SEED PlE" 
0'1701> C 00 00000 3.q2 L~CATE PZ!: 
01'703 0 35 nODS!; 3~3 STA TEMF» 
0070.:f a 75 00(\23 3,q~ Ln~ IER, 
0070; 0 67 nOOOl 3.qS LSH 1 
OQ706 0 55 00056 3~6 ADn TEMP 
00707 0 ~7 00003 3.q7 LSH 3 
00710 0 55 01335 3~Q Anti INDEX 
n071! 0 35 000&5 ~oCl9 STA TEMP 
00712 0 71 (')0056 3E-0 LO'l TEMP 
, -, 7 1 ~ 0 51 00702 351 BRR L~CATE '-' ". 

352 * 
OC)'l~ (:I 00 00000 353 SCALE PZE 
00715 a 7'5 ~1326 3S"l LDA CHNt' 
00716 0 .ct3 ~07a2 ~5S aRM LetCATE 
ael717 2 76 00006 ~!=\6 LOA SU~X+1.2 C~MPUTE fl'!EAN 
OCl720 2 75 nooos 357 lOR S U ~i X .2 
00721 0 67 ClCCOl 358 LS\.I 1 
00722 2- 65 00000 3~9 DIV N.2 
0072:; () 35 00063 3~O ST~ MEAN 
007241 0 75 00023 3~1 L n ~1 ZERr} 
00725 0 6tq 00063 362 "tUL tt1EAN MEA~J 5QUA~~ 

00726 0 35 ooo!:)~ 3~3 STA ~e:ANsa+l 

00727 0 36 OOOE.:; 3~.q STF. f-4EANSQ 
00':30 2 7Fo OOOO~ 3~S L n~· SU"iXSQ+l.2 
00731 2 75 nOO03 366 LD~ SUMXS~.2 

OQ732 2 66 :10000 '!Jf.,7 DI" N.2 
00733 0 66 DOr:llS 3~q RSI-I t 3 
0073 .. 1 31 i.lOOS3 3E9 DP~ MEANSQ 
00735 1 35 noooo 370 Dsn 
00736 a 73 00026 ~71 SKt"; NEG~~JE 

00737 0 .tft; 30003 372 CLR 
007.qO 0 36 0OO6~ 373 STb STTIEV STANDARD OEVIATIr}~ 

007~1 0 416 ~OOO3 37.:f eLF'? 
007~2 0 76 00063 37S LOt. ~C:AN 

007..q3 0 67 oICIOO"O 376 LSH* SIze-: 
, .&141 0 35 00063 377 STA M~AN 

~~S 0 51 0071~ 378 BR~ SCALE 
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379 * 
390 * TYPEW~II TER ~UTPUT. AL~H6 I\IU'1F.:~IC 

3~1 * 
3~~ TYPE p~~!') 100IJoono 

O~7.q6 0 37 ~nObl 3~3 STX T 'X: 1 
01")747 C ~o 21000 3e41 ARTW 5UF'F'F=:c« ~EAOY 

007;:';0 !'.'I O! n07"17 3AS 8RU *-1 
n07S! 0 02 ~26~1 3~;; TY~w 1.-4 ENABLe ttUT~UT 

00752 (1 75 ~on26 3~7 LOI3 Nt:G"N,,! 
00753 0 71 :"10000 3e~ LOX 0 
n07S4 ~ 7! ~OQOO 3~9 Lr:)( n.2 
00705 2 12 ")0000 3QO j\1IW 0.2 ~UTPUT 

007f,6 0 ~l r'107S7 3ql 8RX *+1 INC~E;'IiENT Ll'C 
00757 2 76 noono 392 L!:!A O.? NEXT ~~RD TEST 
r)a7~O a 70 01250 393 ~K~ 60ITS Tlt'NE 
nn7~1 0 01 OD755 3!=.l4ll1 B~U 1I'-oC:! ~UTPUT AGAIN 
n07~;2 C.! 71 ~C'061 39; Lnx T'(1 
~O76~ r O~ l~OIjO 396 T~PW Tr::Rt.1INATE' "UTPUT 
(1076"1 0 51 nonoo 397 BRR (1 

!CQi * 
399 ... DECIMAL INPUT 
4100 * 
0401 nEe I p~f,)D 101000('0 

nlj?6~ c '6 nOO26 ~n? LDA NEG~NE: S'!T ~FLAG 

r'lO'6~ " 1)1 :'10770 ~O3 B~U SIFG 
~C41 DECF pt\FlO 10?OOOC'lO 

;';67 0 '16 ~OOO3 ~r.s CLR 
. 70 C 36 ~OClS2 ~c~ SIF'G ST~ ~F"LA~ I"ESET etFLAG 

t) 0.7 7 1 0 76 00000 "107 Ln~ n 
on?7:? (I 35 :'10f160 'iOA STA T3 
00773 0 -qn ~lroo ..qC9 BPTW 8UFF~~ READY 
0077~ a 01 ;,)0773 <410 8RU *-1 
OfJ775 a 71 01266 ~ 11 Lnx Nl0000 w,~ IT ~o ~s 

00776 0 .til C'0776 ~1;? B~X * 
00777 a 02 02001 .q13 RK~W 1 • 1 
01000 a 71 :jl'73 ~1'" TEMT~1 LDX' N"1 
nlOOl 0 "16 ~OOO3 ~lS elf; 
111002 0 76 ::'10026 .ql6 L"'h NEG&NE 
rll"03 2 36 ~(1n~S -q17 8TFt 1='(;.2 

01004l! 2 3S nO(lS2 43 1-9 STA rtFL4G.? 
01005 0 .q1 01003 ~19 8RX .-2 
(llOO~ 0 76 ::l1~7S ~~rJ LOA N6 
01(1Q7 0 35 OOOS,; ~21 ~TA T1 
01010 0 ~2 n0057 4i22 WIMCH wIM T2 INPUT C~AR 

01011 0 76 n12S0 412'3 LD~ 661T9 
nlO12 0 76 000S7 .q2-q LOA T2 
0101~ 0 1"1 ')1260 .q2S ETR ·6dITS 
OICI"! 0 71 012741 0426 LDX NS 
01('115 2 -.q L126S "127 SKM CHTA6L+5.2 
01016 (') "11 01015 412e BRX *-1 
01017 2 01 nl02S 4~9 BRU *+5.2 
01020 0 01 01000 ..t.1~o RPI.! TEivlTf:\t I 

~~~ 0 01 ~1022 '1:1 8RU *+1 * 
C 01 :11060 .q~2 BRU T ER M I l~ 1 
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rj tJI ~ 3 0 01 8104~ 433 eRU .J~"INT • 
Wr"2.4 a 01 :}lO56 4~.4 8 riil l} JMtNUS 

'.J 02; I) 73 ~l~Ol 435 Sl(~ P9 DECIMAL 
01026 0 O! 01032 4~6 ARtl *+"l 
nlO27 0 35 CnO"i2 4~7 ~TA CHAf~S 

01030 0 35 nOO47 4?~ STA ~;FL AG 
01031 a 01 ~lQIO A3'; 8Rt! WIMCH 
Oln32 0 &3 !:lOO,56 4~O SKN Tl 
01('133 0 01 ~101C .q~1 8~U W I r~ C H 
01034 0 61 oeaS6 .q.4C MIN T 1 TEST C~ U ~' T 
01035 Q SS !jOO.t13 "1~~ Anr. JC'l~UM 

~l('l~6 0 35 ~on.q"i "1414 STA SUM 
Ol~37 0 '57 00002 4~-:, LS~ ~ 

01("140 a 5S ;.IOQ"1.q '1"16 ADD 9U M 

0104J 0 67 ~onOl ~.-!!, LS~ 1 
OlO4~ 0 35 000"13 4~F; STA lOSdM 
010~3 0 76 nOO26 ~~9 l. n" NEr,~NE 

0104!.q 0 35 000411 4S0 STA I:lFLAG 
01045 0 01 nlOl0 ~51 BRU WIMCH 
01C'''1~ 0 53 00052 ~S2 JF'~INT SI(N ~FLAG OECIMAL P~INT 

010 ... 7 0 01 010S1 "153 Sr(U *+2 
0105('1 a 01 01007 "15~ BRU I"IMCH-l 
01051 0 35 oonso 4;S STA PFLAG 
01(lS2 0 46 ~OOO3 41;6 CL,~ 

010153 0 35 000'13 t4$7 ST~ lOSUM 
OlOS"'1 C'J 35 ooo~~ .cq~8 RT~ SUM 
0: "'55 0 01 0100~ .qS9 BRU WIM.CH-2 
o\w6(i 0 35 nOCS1 "'160 JMINU~ STA MINF'G 
010S7 0 01 01010 ~61 BRU WIMCH 
01r60 0 53 00062 "'162 TER"1IN SKM ~FLAG 

01(11'.11 0 01 01076 .q~3 ~Rt' T)IVIDE 
01062 0 .q~ ~OOO3 "16"'1 eLi" 
010,,3 0 54 :100.q"'1 "1~S su~ SUM 
'110~.q 0 S:-l 000S1 1I1f,6 SI(N MINF'G 
01n~s a 01 nlO67 "'167 SRU *+2 
0106~ 0 16 aoo.q.q t4E;a LOA SUM 
('11 C) 6 7 C 35 rlOO~~ "it; 9 STASUM STA sur., 
0107Q 0 7!; 00026 .q70 LDF' NEG"NE MASK 

01t:'l71 0 71 00023 "'171 LOX IER~ ~LP,""A FL~G 

OlC7::? 0 63 OOO.cq7 .q72 ~H( ~! AF'L4G 
01073 0 7l 01276 .tf73 LOX N2 
011')74 0 O~ 00000 47"1 DI~W 

011175 (! SI ~OO60 47S BRQ T3 
01076 0 46 ~OOO3 "'176 DIVIne: CL;;? F'R6CTI~~ 

01077 a 63 00050 41/77 SK'" PF'LAG 
DIlDO Q 01 01102 "'17S B~U *+2 
01101 a 01 01067 479 8RU STASUM 
01102 0 76 o CIr) "14 "'1eo LOA SUM 
I"JI10::t 0 71 00056 ~~1 L!:I'< 'T'l 
011()~ 2 6S 01313 ~e? DIV F'I'tWER+tc.2 
0110S n 36 OQO.q4 .ciS 3 ~T .1\ ~UM 

nl106 n 01 01062 ~e..., ~RIJ TERMIN+? 
"lPS * 
~86 * C~NVERT ANn STORE 
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"'I A 7 * 
~t07 

-'l@8 LIMA ~I'tPD 10300000 C~~Vt~T T~ nr;:CT~~L 

0 37 ~Q061 4Q~9 STX TXl 
rll111 C' 71 I"lOOGC 41:;0 LDX 0 
(11 1 11 a 37 ~OlJe2 "~l STY TAl 
D1112 1 ?~ :jeOIS "92 91ft 1 :3 
0111 :3 0 1'1 n1252 ~93 E'T~ lSRITS 
0111"1 0 5S 01262 ~t:I.q Ann CARRET CARRAGE RETUlfN 
0111 ;; 0 7! 0OO6? "'9~ LOY T 41 
01116 2 7! oonoo ~~6 LDX o.~ 

Ol117 2 36 Q (')0 (J 1 1IIt97 ST~ 1 • ~ 
011~O 2 36 nnooo 41199 STP- 0.2 
0112 J. 0 71 ~OCl61 '199 LOX TXl 
01122 0 ;1 00062 ;1j0 8RR' TAl 

SOl ".. 

S(,!2 '* DECI~Al T~ nE:CIMAL. INTEGER 
~dj3 ".. 

50"1 INTG p~pn 10"100000 
r;11?~ 0 r.;3 ~O("lOQ 50S SKN () 

Oll:~4 C 01 ~1127 sr;" SRU *+3 
01125 C" 76 Ol3~~2 c:.(i7 LnA etVPI.+l 
OIl? 6 C' 75 ;ll~=~l SC"A Ln~ ~vF'L 

01 1.? 7 C 36 ::"101')156 r;C9 ST~ T 1 
(11130 0 75 01250 51(1 L ~ tl, 6;~ITS 

011 31 a 70 01263 511 Sl(~ Pf:RlftD 
01112 n 01 011..q.q 51=2 6RU INTGI 
n • . *-'13 0 73 01333 S13 5Kr. ZTEST 
n~j~ 0 73 ~1::;3~ 51~ SKG lTF.'ST+l 
011::15 (1 O! 011AIIO 51S 8RU *+3 
nIl 36 0 s.q 01263 '516 SU~ ~ERI~O 
n 11 ~i7 0 67 2!"10Q6 517 Ley ~ 

P 1 1 ""n a 1 ..q ;)12S2 ~l~ ET':( 1 ~ R I T:3, 
011"l1 r' 05 "iOOOO !=IIQ Ano* n 
nll..q2 0 75 ,,,nS6 520 t.n~ Tl 
011.c;13 0 c:. • 

'WI" ~oaoo 5'1 ~Ro 0 
011~~ 0 1 "l 012'52 ;:?? INTnl E'TR IF.iI01ITd 
~II..q~ 0 55 ~12~4 5?3 Ann SPAC~: 

I"'Il1"i~ n 7; nonS6 ;~4 LD'?' T 1 
':'111.q7 C~ 6~ (10("106 5?5 ~cy 6 
i'l1 J S r ("'I 01 81127 ;25 8RU INTG+~ 
Q 11 \.) J (;;j2?.<!~ 1 ~ 1 ~'?7 HDr;l ~CT "1.1D/~ CH h"'IIJ~L S 
01!~2 1~2~~'?1 
011r,3 45.c=;?~,..q:? 

(11.154 62121212 
011~S onnOO':177 5?B ttCT 77 
01156 5221~.q23 529 HDG2 BCT i3.!ADC ~IZF' 

01157 12623171 
01160 25121?12 
01 161 00000077 530 ~CT 77 
01162 S2"/~6112 5~1 HnG~ ~CT ~.lI'l\X r H AN~'EL 
01163 233021~S 

011.6 4112 ~S25~~I~ 

o 1 ~ 00000077 S~~ OCT ,77 
O{W6 52622:;?1 ~:3 HDG~ BCT. '3.lSCAN CI'rUNT 
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Ol'fj7 4512?~~6 

O~O 6.q"lt;6~1? 

nil 00 Ol".!I')r" 77 5~4 ~CT 77 
OIl?? 52433144 5~r; HDG6 ~r.r 2.l l ... IfIIITrs 
Ol173 31636212 
0117.q 0000/')077 S~6 ~lT 77 
01175 ~223~~21 S?7 Po!DG7 ~CT ~. J CHA~:'\;F.L. 
01176 ~S4S2r;41~ 

(')1177 12121~1~ 
('11200 OCOOO~77 S3>3 "r.T 77 
O12rJl 52264661 1:539 HDGPt BCY ?!I='~~tf:AT 

01202 .q~21,,::a12 

O12CJ3 OOOnan77 S.t'!Q r;CT 77 
012(141 52233021 S~l HDG9 ~CI 7.l CHA~'NF.:L*~EAN 8 I A ·3* S T 0 LlE'V 1 
('"J.12!)5 4IS"';::>5~~ 

01'O~ 72~~2~?1 

012(;7 ~5122'31 
'.Jl~lt:'1 216?7'.s2 
01?l! 63241??c1 
('Il'l~ 2S651t'S2 
01'-13 OO()Ot'lrl77 S~? ~CT 77 
01?1~ 52233021 S43 HOGIn eCT 3 • 1 C H A ~l N E L 
01?l!; 4~4IS2541~ 

nJ~16 12121?12 
Ol?!7 622321415 ;.tJ4j J.4DGlrJA BCI ~.SCAN 

01220 12121212 
r. L"" -'. 1 121'1'12 
OlW ~412!fi712 S~5 HDG1"~ ee! '3. M A X 
Ol'?3 121?1212 
()12241 12121()12 
tll'?S ~.q31.qr;12 S4S HDG1()C Sr,r. !3 • MIN 
'j112 2 6 12121?12 
)1?~7 12121?1? 
:11?:3Cl .q42S?1~5 5 .... 7 ~nGIL1D Ber S.MEAN 6IAr: 
:J12:il 12223121 
:'11232 62121't2 
J1233 12121'12 
;l?J~ 1212121~ 
J1235 62632"'12 s,.qa HOGIOF. Be! 15.8TD DEV 
:!2:i6 2.q25651? 
J1237 12121:?12 
"'112'10 12121::>12 
Jl?oIQl 12121?1.2 
")121:12 0000':"077 5~9 ~CT '77 
11?..a3 12121?12 550 ~DGl1 SCI 5. 
JI2 .... 12121~12 
J12.qS 12121~12 
J12.q6 1~12121~ 
il12.q7 12121~12 
11?Sn 00000077 SF-I 6BITS OCT 17 
~12bl 0 0.1 00200 r;S2 REST~T BRU $Tl 

COOOO 553 N Be~L (~ 

ooOOt S54! ~AX Brt~L 1 
00002 S~5 MIN ~"~L ~ 
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~OOO3 556 SUMXSQ 8~~L 3 
00005 Fd57 SUMX B~~L 5 
~OO17 SS8 nIF BO~L J. 7 
!'IOn23 559 ZE"i" 8e~L 23 
:1002..q S60 ~NE 8~~L ?..q 
10(125 5"1 ~rGN 8e~L (!IS 

:jQ026 5~~ ~EG!"r~F B~--'L 26 
~OO..qO S~3 ~IZe: 8~~L 40 
r"IOO~l ~6..q DF'LAf! 8~~L ~1 

~n""12 5!f5 CHAR~ e~"L "l2 
ODn~3 !=;~~ lQt:;UM EHt 1\ L ~:3 

noo.q.q ~~, SUM EH"L ~4 

nOQ'.qs 56 I~ FG BflHtL ~5 

nOO4l7 S~9 4FLAG e~~L &\7 
nonso 570 PF"LAG ~tt/"!L SO 
(lOOS1 571 MINF"G BeeL 61 
00052 572 elFLAG Bet'L 52 
00053 573 MEANSa Bet~L 63 
00055 57'1 TEMP B~~L ss 
~OO56 S7S T1 B"l'L S6 
OOOS7 576 T2 Be:~L 57 
00060 677 T3 Bl'''L 60 
00061 S7e TXl BL'~L 51 
00062 579 TAl e~"L 62 
00063 SSO MEAN B"~L 63 
~HJ06~ S~l STOEV B~~L 6"1 

01"-'2 77777700 SS2 1881T5 /'JeT ?77777ClO 
nl~ 00002000 5A3 l~SIT ~CT :2000 
n12S~ aOOOO~l2 ;A~ Sf'ACE "CT i12 
01255 OOI)Ot'1~.q"1 r;~s M "r:T li.q .t.1 

""(1 1 ~56 aOOOO~2~ S~6 0 O'eT :2"1 
1(11257 000000;1 s~, R ftCT '51 
!Jt:'.60 00000;161 SE·a C~TA~L etCT \61 / 
::)1261 00000072 6~9 TAa "CT :,72 * 11~62 OOQOCnS2 590 CAR RET ftCT S2 
1126~ 00000033 591 PERIt'tD rtCT S ~i 
J126~ oooooo~o 592 t'tCT '10 
11265 00000021 593 A ltCT ~1 
)1~6~ 7775~360 59411 '" 1 onco DEC ~10000 

'1267 77771'00 595 N6.q DFC .. 6"1 
!l~"l' 77777'01 5~6 N63 DFC ,.63 

11':'71 77777750 597 N2~ DEC ~2.t1 
Jl~7~ 77771770 5Q.9 N8 I'Ifr: ';'8 

\ 1273 7777777;4 599 N~ DEC .~ 

" 1 ::? 7 &I 77777773 600 NS Df'.C ~S 

II 1215 77777772 601 N6 DF.:C' ~6 
, 1276 7771777" 602 N2 DEC .. 2 
1<71 QOOOClOO~ 603 P6 DEC 6 
l~on nOOOOjlO 60~ PB nfr' ~ 
J~nl 0(1000011 60S P9 OFC 9 
1~n2 aaoonal6 606 Pl~ DEC til ;q 

1 ~l'~ 00000020 r,01 Pl6 DF"r. 1:~ 

1 ~ OnonI'J077 608 P63 DEr. 6,3 

1~ ,,nr,nn:101 ~O9 PI'wF'folI DE-:C 1.10.1~O.laoo.tnn~O.10~~00.1ronQOO 



Page 13 of 16 LISTI1i'JG Catalog No. 299008 

i!J:?O~ nnOon1l:2 

~O7 (JOOnI116'l"i 
f ._ 1 r nelOOl 760 
01~11 nnO?~.d21'J 

01~12 O('l3()3t"~n 

nl~13 C36J;Jl11jQ 
01~1~ ~ no !JOQoa flO ATJr,=;T7 PlF 
Ql~lS CI on ~ooac 611 ! f\!cr~tt PIF' 
Iil:316 0 00 ~oooo ~12 F'IELO F''lF' 
rJl:317 n 00 00000 ~13 tJACI-INS PIr:: 
01~2(,\ r'! on oneco 61~ ~)(L"'C P'IF'. 
01321 0 00 ~QOOO 615 seNe- FZf 
01?-22 a 00 ~OOQO 616 ~CN~1 PIF 
Ol~23 0 00 noooa 617 tJPPEIo?L FIr. 
Q13?~ 0 (10 COOOO 61~ L~WERL PZF.: 
1)132\; a on :'10('00 61~ F"INT PIF: 
01'321=. 0 00 :lonca 620 CI-INe F'1.F: 
("..11327 C 00 naoon 6?1 DATA PZF 
n1330 0 00 00000 6?2 EXPECT F11=: 
01331 63.q641l612 6~3 ~VF'L aCI 2.T,e L~G. 
01332 ~3S!2733 

01333 12122:?33 62~ IT EST f'CT 121222?1 
Ol~3.q 12121~32 625 ~CT 12121~~2 

D1335 0 00 02377 f,26 INDEX PZ~ -32*t'AI+2n41~-1 

01336 2 61 nOOl7 627 ~INDIF M I ~I OIF.2 
01337 0 00 00000 6?8 ENDAT PIF 
01~4CIn 0 00 00000 ~29 RFLAG PIt 
nl~ 0 00 oonoo 6~O FE PlF' 
013..q2 0 00 aOQUO 6~1 FA F'ZF 
()13tC1~ 00002000 6~2 ~1..q ftCT :2000 
n13.q~ 20000noo 6~3 181 ~CT i~OOOOO('lO 
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6~..q p,,~~ 

6~S ... 
6~6 * 920 SC·A~;. CLf!rSED L~"'i= ANAL"G STbTTSTIC~L TEST PR~t:. 

~~7 * 
(')13.qS 0 02 ~QnOO 638 SCAN E"~ 30000 
f)1:J~6 ('I 7~ 0132~ t;~9 Lr"A L~WERL LCtWE~ LI~IT 

013~7 a 35 01:330 IS~O STb EXPECT 
01350 0 .tq3 ::l1427 6~1 9RM E~MCMP Cf;MFlJTE ~/A EO~ 

01:;51 0 '40 ~O~oo 64C12 SCANt 8FT 1 ~.p. 1 T~ST 
01352 (1 01 t"I0660 641':; e~u BPT4 
01353 Q '40 '-0200 6.Q.q 6PT 2 ~.P. ;2 Tt:ST 
0135 0lIl C 01 0066'4 6.qS BRU SPTa 
013S~ 0 02 33012 5.46 EaMA EftM 33!:'l12 OA ~UTPUT ~ELECT 

01366 0 13 Cl1130 6.Q7 ?Ift'" EXPECT ~UTPUT 
01357 Q 20 011000 6~9 N~~ !IF.:LAY 
01360 0 02 33002 6~9 E~M ~3C(,)2 MX INPUT SELF.:CT 
01361 " 13 ~1~~1 6S0 P~T CHNt'A 
01362 a 67 '0020 6S1 Ley 16 ADC CONVERT DELAY 
01363 C 02 33001 652 F.:"M . 3300 1 INPUT 
O13~.a a 33 01327 663 PIN DATA 
O13~5 a ~3 rtOS67 ~s..q BRM ACClJM ACCUMULATE DAT~ 

01366 0 53 rl13"il 655 SKN FE 
(11367 0 01 014105 is; I,; B~U SCAN2 
0137('1 Q 61 01322 657 SCANS "1IN SCN~l 

-01371 0 S3 01322 ~I:;i SKN SCN~l 
(11372 a 01 00377 659 8RlJ ,ST7 n/'tNE:'. G~ rrt eUTPUT 
:)131~ 0 63 013~O 660 SK ~! ~F'LAr, 

Jl~~ a 01 Ol.q17 661 BRU SCAN3 TO RANDttM 
J 1 ~ ~ a 76 ~131S "62 L.OA INCNI" RA~P EXPECTEn 
J1376 0 55 C1330 663 ADD ~XPECT 
)1377 C 73 01323 6~411 SK~ WPF'E:fliL TEST uPPER L1MIT 
'tAtOO Q 01 01'403 ~~s BRU *·3 N~T T~ERE 
~lo1QOl a 76 ~132~ 6~6 LO~ ~~WF.:RL RESET 
-1 ~O2 n 141 ::l1~.t6 6F-" ET~ fl"IELD 
~14t03 0 35 01330 66' ST~ EXPECT REST~!'(E 

1404 a 01 01351 669 6RU SCAN1 
1.t.105 0 61 01326 670 SCAN2 M I fl.! CHNl' T~ NEXT C~ANNEL 

l~O~ C 76 01317 671 LD~ DACHNS 
l~O' 0 13 01326 61< SKG C'H N!J 
1&110 a O! nl~23 '57~ 8RU SiCAN4 
1 .t! 1 1 0 61 "1355 ~7.q M I ~I 17:',(; M A 

1~1? Q ~o Ol~.ql ~7S SKR C,~Nl'PA ,.,EtlUCE BY ~Nf 

1, .til 3 0 01 nl~l~ 67r, BRU *'1+ 1 
141~ 0 S3 n13~O ~77 SKN RF"LAG I ~ IT RAND~M 
l~l!i 0 01 01~17 678 BRU *+2 YES 
1~16 0 01 01351 61~ BRU SCAN! 
1~17 0 4t3 00670 !lAn SCAN3 6RM RAND~M RAND~M NUM~E" GEN. 
.41?n 0 1" 01316 ~81 r.TR F~ELn 

4121 0 35 01330 6P2 ST~ E~PECT ~UTPUT VALUE 
4122 a 01 01361 6S:3 BRU SCAN! q.P. TE"STS 
~23 a "'" 30003 6,Q4t SCAN.q elF? RESET CH. Nfl. AND EeM 
~24 Q 35 01326 6~S ST*-, C"N~ 
"l?- 0 ~3 014127 6A6 8R~ EO'MCM? 
~~ a 01 01370 6P7 e~tl SqANS TEST ceUNT eF SC~N ... ,' 



I 
I 

Page 15 of 16 LISTING Catalog No. 299008 
I 

01 41 27 C 00 ~ocoa S€\8 E"MCMP I=,F" 

0~O C 76 :11~26 6@9 LDA Cl1N" 
01, 1 a 55 ~l~~Cl 690 AnD Ee~l 

01 4 32 0 36 ~l:!1:,S ~91 STA EO'tII4 D/A FC1M 

111"'33 0 76 OOO?6 6rJ? L!)A NEGI'.TNE 
Ql~:304 0 !5~ 01326 693 SUF!' C~N~ 

ill-q:35 0 ::.~ ~1320 ~9~ SUP MXLl1C 
o 1 ~:3'" 0 35 r'll..q"ll 695 ST~ CHN"A MX CI-44NNE'L 

01 4 37 0 51 O14l1(!7 696 BRF' El.1MCMP ~E:TUR!1oJ 

Ol..,4QO C 02 33012 bS,1 '!~Ml EI'r~ 3'3'11~ 

81~~1 0 00 OOCOO 698 CHNI':} A PIF 
oooon 6Q9 f;:NO 
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lBf"!TS 012S2 ADCSIZ 01314 BPTEST or652 CAR!;)I=.T u12~2 

~TAF3L 01260 OACj..INS 01317 ,DIVIDF.: 0107~. f-:~,>1CMP Ijl.q?7 
. J'PECT' 01330 GAMMA! 00"157 · HDGlO~ 01217 HDGI0F.' J12?~ 

HDGIOC £"I122S HDGlnr 01230 ;.IDGlOc.' nt2~t; JMINUS ;]10t:.6 
JP"Y/'<JT nlO~6 LrtCAT~ 0070~ Lt5WE~l. Ol~~.4 ~~4N:-;Q OO,,~~ 

IIIIINPIF' (11336 NI0COO 0126f' NEG~Ne: ono"~ PE'~t'J:l ~J12~3 

~; Il, t\! rl rt ~ 00,,70 R~5TRT 01251 : SI~'r::.LE on3~r: STA~U~ I) 1 Q f. 7 
SUI'1X'30 f)OOO? Tf.-:MT8Z 01000 Tf~MIN 01060 UC=~ERL 013~3 

lOSU"" onC4/~ 1"18IT a12L;~ i651TS 01250 ACCUr-1 00S67 
A~LAG C!('lO~7 CHARS (JOO~~ C~N~A 01.q41 CLALL 003413 
r;lEA~ ~03S.q C~N~T r)070n CTEST orS~l CATeL (J('I3~6 

n~Lh;; C'OO~l END~T 013~7 FASET OC'!"17 41 FIELtl u1316 
GflMMA nO~Sl HOGlO 012141 ·HDr.l1 012~1 I ~IC"'~ Jl'31S 
I I'J D r:: X Cd 335 INTGI 011.q.q . M I f\JFG OCl('lSl MXI..~C iJl~~'O 
"F'LAr; 11(1052 PF'Le.G aooso P"INT Jt:i?~ a~.~r~ 01305 
orFLt\G 01340 SCALE C071~ SCANl 013;1 SrAN2 'J14i1S 
SCAN3 Ol.q17 SCA~'.q Ol.q?:?- SCAN5 01370 S r t~" 1 l113'2 
SI!;MA 00507· SPACE O125~ STnEv 0(1064 WIr-1Ci.! u1ntQ 
ITE;T 01333 !=.PTb 00660 i3PTFi t)(,!66.q C ~.~" (J 1 3' 6 
TJATA 01327 '1ECF 00767 iOEel on7';; E" ,." 1 01~~O 

~I'olMA 01355 H!')Gl 01151 :HnG~ o 11 ~ 6 HDG3 OlJFt2 
~DC;~ ~116tri ~OG6 01172 

I 
HOG7 o 117~ HorH~ L112nl 

I-for;~ 0120.&1 INTG 0112~ iL I p.1 B 01107 MEAN 00063 
~VFL 01331 SCA~I o 1 :i~5 SC~~~ 01321 SF.:E:n J0701 
SI:,T7 I:\n.q:;o SII='G 00770 SIGN 0('1025 SIlF: 000410 
'3T1A 0("1202 STSA 0027~ STSflt on3ClS ST6~ 'J03~S 
--'6A on3!? 9T74 OO.q21 ST8A onCl~1 SUMX 00005 

ViNlP ('10055 TYPE a07-q6 ZF:Rrl ono?'; 1 ~ 1 013~41 

OIF 00017 MAX OOOt'l 1M I N O('\OO~ N2'" 01271 
1\I~3 01270 N6.q 01267 :~ 1 ~ 013~3 ~N;': ono:?~ 

p .J, ~ 01302 Pt5 01303 IP~3 O13("l4l:! STI 002("10 
5T2 00210 9T3 00231 [S T 41 OO~37 STS 00250 
ST6 on3!1 ST7 00377 STS on~~:? ST~ lJaS~a 

STZ 0033~ SUf~ 1)0O.q~ TAl on062 TAd 012~,1 

TXl 00061 FA 013.q~ FE O13.ql FG OOO~:; 

N2 rq 276 N~ 01273 NS 012?.cj N~ 01~'S 
N~ n1272 P(, 01277 Ps 01~OO P9 u13("11 
Tl 00056 T? 00051 r3 0("1060 " 012~S 

n 012S6 M 012C;c; N 0('1000 R 012='7 
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