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LOADING PROCEDURE 

1· Magnetic Tape Version 

a. LOAD and QREADYQ tape on Unit 3. 
bs MASTER CLEAR, set LOAD/CLEAR switch to 

LOAD, and RUN/STEP switch to RUN. 
C· When the 8092 stops a~ 1401 or 1403 with 

the A = 377, MASTER CLEAR and RUN. 
d. When the 8092 stops at 7000 with A = o, 

enter A with the desired file number and 
RUN. {See Tab1e 1}. 

e. The 8092 wi11 stop at 7000 with A equal 
the file number of the program loaded. To 
execute the program, MASTER CLEAR and RUN. 

2. Paper Tape Version {8096 or 8196}M 

a. Manually ENTER the program in TABLE 2. 
b. MASTER CLEAR, Set P to 6000 and RUN° 
C· When the 8092 stops, place the RUN/STEP 

switch to center position, load the 
desired test routine paper tape into the 
Teletype reader. 

d. Set A and TAG 1 = o. RUN. Turn on paper 
tape reader. 

e• When the computer stops, MASTER CLEAR 
and RUN to execute the program. 

3. Cards {NCR reader} 

a. Load test wanted into empty hopper. Load 
first card up to read station via reg. switch. 

b. Engage MASTER CLEAR/LOAD switch to LOAD 
position. Engage RUN/STEP switch to RUN 
position. 

c. When all cards have been read, release 
RUN/STOP switch to NEUTRAL position and 
engage MASTER CLEAR/LOAD switch momentarily 
to MASTER CLEAR position and back to NEUTRAL· 
See test writeup for execution of program. 

w If the system has 8299, load test 
routine into reader and execute step 1-b. 
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PART ONE 

BINARY LOAD AND DUMP LIBRARY SYSTEM 

(BALD) 
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BALD 
File 

Record 1 

xxxxxx 
vvvvvv 
0 1 aaaa 
OObbbb 
0 1 aaaa 
0 0 bbbb 

LIBRARY TAPE LAYOUT 

User 
File 2 

User 
File 3 

TYPICAL USER FILE 

Frame 

1 
2 
3 
4 
5 
6 
7 

•<> • 

Records, 2 thru n 

Olaaaa 
OObbbb 
Olaaaa 
OObbbb 

• • • etc. 1 up to 255 ~ 

(final record may 
contain fewer than 
S~frames) 

00 bbbb 52~ 

xxxxxxvvvvvv 

OObbbb 

origin, a 12-bit address at which word 
assembly is to start 

aaaa bbbb one 8-bit TeleProgrammer word 

Figure 1. A Library Tape 

{BALP-2} 



GENERAL DESCRIPTION 

BALD is a collection of programs which provide the means to create and 
maintain a magnetic tape library of user programs for the 8092-B TeleProgram­
mer. Specifically, BALD pro\grams are capable of: 

( 1) Reproducing themselves to form a new skeletal library 
tape, 

( 2) Loading user programs from the library tape into 8092-B 
TeleProgrammer storage for execution, and 

(3) Writing user-designated areas of 8092-B TeleProgrammer 
storage onto the library tape in load format. 

BALD operation requires one tape transport. 

LIBRARY TAPE (figure 1) 

The library is made up of files. The initial file contains BALD programs and 
can be followed by up to 255 additional files each representing a user program 
or part thereof. User files are comprised of S21character records, except 
for the last record which may be shorter_ to matcb exact program length. 

A one-character record of value 77s follows the final user file to signal end­
of-library. The entire library is written at low density ( 200 frames/inch) with 
odd parity. 

TELEPROGRAMMER STORAGE REQUIREMENTS 

BALD is operable only on the 8092-B TeleProgrammer. The initial record 
of the BALD file is read to core storage using the 8092-B TeleProgrammer 
autoload feature. When executed, instructions contained in this record load 
remaining BALD programs into high-addressed storage, altering locations 00008 
through 1377a in the process. Following the BALD load operation, storage 
appears as shown in figure 2. 
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The Load and Dump programs are 
self-contained ,executing entirely within 
the area 60008 through 77768. The 
copy program is designed to operate 
with a single tape transport and, con­
sequently, reads the entire BALD file 
into storage as the first phase of a 
copy operation, Addresses 00008 
through 43 778 are destroyed when 
copying the BALD file. 

OPERATIONAL CHARACTERISTICS 

BALD Reoroduction 

The reproduction operation can only be 
performed immediately following the 
loading of BALD. The BALD file is 
read into storage, the 8092-B Tele-
p rogrammer operator is given an 
opportunity to mount a new tape, and 
the file is reproduced on the new tape. 

File Write 

00008 -

1377 -

Unaltered 

5400 

1 Copy 

6000 - BALD 
Programs 

Load/Dump 1 7777 -

Figure 2. Library System Storage 
Map 

The area, or any portion of the area, between and including addresses 0000
8 

through 57778 can be written as a user file. Bounding addresses are pro­
vided by the 8092-B TeleProgrammer operator and the specified area is 
written as a new file following all other files currently in the library. The given 
lower bound is automatically recorded as file origin (see figure 1) • 

Following the write operatior:i, file identity (i.e. , the number by which the file 
may subsequently be called) , is returned to the operator. Any number of files 
_may be written without reloading BALD. 

File Loag 

A file number provided by the 8092-B TeleProgrammer operator is used to 
locate a particular user file. The located file is then loaded into contiguous 
addresses starting at the origin address specified by the first two frames of 
record 1. 
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Any number of files may be loaded without reloading BALD. Only those storage 
cells actually used to accommodate the object file are altered as a result of 
loading. Thus, it is possible to load a file between two othePs previously loaded. 
{This same characteristic applies to file write operations also.) 

Interspersed Write and Load 

File write and load operations can be intermixed m any m•3.nner. 

OPERATING PROCEDURES 

Eguioment Required 

1 8092-B TeleProgrammer 

1 - CONTROL DATA 601 Magnetic Tape Transport with 
8193 Controller - or -

1 - CONTROL DATA 603 Magnetic Tape Transport with 
8093 Controller 

The tape controller must be connected to the buffer channel of the 809 2- B 
TeleProgrammer. 

Terminology and Conventions 

TAG 

LOCAL ADDRESS 

ADDRESS 

START ADDRESS 

STOP ADDRESS 

The 4 high-order bits of a 12-bit address 

The 8 low-order bits of a 12-bit address 

The concatenation of TAG and LOCAL 
ADDRESS (i.e., TTTT LLLLLLLL) 

The addr~ss of the fir.st storage location to 
be written 

The address of the last storage location to be 
written plus one. The LOCAL portion of a 
STOP ADDRESS cannot be 377

8
• 
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All addresses or address subfields are subsequently expressed as octal numbers. 

Procedures: 

Loading BALD 

(1.) Mount a BALD library tape and position it at load point. Set 
unit number to 3 and ready the transport. 

(2) MASTER CLEAR, set the LOAD/CLEAR switch to LOAD 
and RUN.::::' '\ 

(8092-B TeleProgrammer will STOP with P = 1401 or 1403-
either is acceptible, and A = 3 77. ) 

(3) Set P = 0000 and RUN 

(8092-B TeleProgrammer will STOP when BALD has been 
loaded with P = 7000 and A = 000.) 

Reproducing the BALD File 

( 1 ) Load BALD 

(2) Set P = 6400 and RUN 

(8092-B TeleProgrammer will STOP with P = 6564 and 
A=377.) 

(3) Remove the current library tape, mount the reel which is to 
be the new skeletal library, position it to load point, ready the 
tape transport, and RUN. 

(When the BALD file has been written to the new tape the 
8092-B TeleProgrammer will STOP with P = 7000 and 
A = 000.) 

(4) User file load and write operation can now be performed without 
reloading BALD. 

* Some earlier 8092-B TeleProgrammers may not be capable of performing 
this autoload function. Where this is the case, the program described in 
Annex A can simulate steps ( 2) and ( 3) . 
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Loading a User File 

( 1) Mount the library tape containing the user file and load BALD. 

( 2) Set A = user file number ( 1 through 3 76 inclusive) and 
RUN from 7000. 

(8092-B TeleProgrammer will STOP when file has been loaded 
with P = 7000 and A = number of user file loaded. ) 

( 3) Any number of additional files can be loaded by repeating step { 2) • 

Writing a User File 

Presuming that both the BALD LOAD/DUMP program and the information to be 
written as a user file are intact in storage, perform the following steps: 

( 1) Position library tape at load point and ready the transport. 

(2) Set Tag Register 2 
Tag Register 3 
P-Register 
and RUN. 

16 
17 
7001 

(8092-B TeleProgrammer will STOP with P 
A = 000.) 

7023 and 

(3) Set Tag Register 1 
A-Register 
and RUN. 

START TAG } -
START LOCAL i.e., START ADDRESS 

(8092-B TeleProgrammer will STOP with P = 7035 and A = 000.) 

(4) Set Tag Register 3 
A-Register 
and RUN. 

~~~: [~gAL )1.e., STOP ADDRESS . 

(8092-B TeleProgrammer will STOP after user file has been 
written with P = 7000 and A = number assigned the file. } 

(5) Additional files can be written by clearing the A-register and re­
peating the above procedure starting at step ( 1) • 

{BALD-7} 
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Error Stops: 

1E.L 
6424 

6513 

7000 

7103 

7301 

7356 

J.&.L 
002 

000 

377 

002 

022 

377 

NOTE 

When it is desired to incorporate changes 
into a program which has destroyed the 
BALD LOAP/DUMP program, it will be 

I 

necessary to 'reload BALD, reload the 
user program (presuming the BALD load 
operation altered it) , make the desired 
changes and then write the new user file 
representing the changed program. 

APPLICABILITY 

BALD Reproduce 

BALD Reproduce 

or 

BALD Load 

User File Read 

User File Read 
User File Write 

User File Read 
User File Write 

User File Write 

iBALD-8} 

MEANING/RECOVERY 

Unit 3 not ready. Ready 
unit and RUN. 

Nonrecoverable read or write 
tape parity error. Start over. 
If error persists tape transport 
must be repaired or, if trans­
port is operable, tape must be 
replaced. 

Designated file was not found 
on library. Set A = correct 
file number and RUN. 

Unit 3 not ready. Ready unit 
and RUN. 

Nonrecoverable tape parity 
error. Start over. If error 
persists tape transport must be 
repaired or, if trans po rt is 
operable, tape must be replaced. 

File being written is too large. 
No recovery. 



PART TWO 

8090 COMPUTER UTILITY PROGRAMS WHICH SUPPORT THE 

8092-B TELEPROGRAMMER 
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BALD UTILITY 

Function 

Create a skeletal BALD library tape containing only the BALD file and/or add 
programs assembled using TOSAS to a BALD Library. 

Equipment 

1 - 8090/160-A Computer (4k memory is adequate) 

1 - 603 Tape Transport with 8071/162 Controller 

1 - Paper tape reader 

Operating Procedures: 

Load BALD UTILITY 

( 1) Master Clear and set the LOAD/CLEAR switch to LOAD. 

( 2) Set P = 7000, turn the paper tape reader ON and place the BALD 
UTILITY tape in the reader. 

(3) RUN 

( 8090 Computer will STOP with P 7471 and A = 0000.) 

(4) Set P = 7000 and RUN 

( 8090 Computer will STOP with P 7450 and A = · 0000.) 

Create a Skeletal BALD Library Tape 

( 1) Mount a magnetic tape positioning it at load point. Set unit number 
to 3, density to low, and ready the tape transport. 

(2) Load BALD UTILITY. Leave program tape in reader and reader 
ON. 

(3) Set JUMP switch 1 and RUN. 

( 8090 Computer will write the BALD file and STOP with 
P = 7 7 44 , A = 1113 • ) 
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( 4} Additional skeletal libraries can be created by repeating step ( 1) , 
and RUNNING from 7744. 

Add User Programs to Existing Library 

( 1) Mount the library tape to be updated positioning it at load point. 
_Set unit ~umber to 3, density to low, and ready the tape transport. 

· (2} Load BALD UTILITY. Leave program tape in reader and reader 
ON. 

(3) Set JUMP switch 2, and RUN. 

(8090 Computer will STOP with P = 7500 and A = 0000.) 

(4) Remove the BALD UTILITY tape from the reader and place the 
user program tape (TOSAS binary output) in the reader. 

(5) RUN 

(8090 Computer will STOP with P 
number assigned the program. ) 

7760 and A user file 

Additional programs can be added to the library by repeating steps (4) and 
(5). 

NOTE 

TOSAS programs to be added to the 
library using BALD UTILITY must be 
written with the <PRG pseudo operator 
as the first source language statement. 
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Error Stops: 

lEl. 
7140 

7220 

7367 

7524 

7573 

7616 

7660 

7675 

7720 

7731 

JA.L 
xxxx 

xx xx 

xx xx 

0077 

0002 

0002 

7777 

0002 

0002 

0000 

MEANING/RECOVERY 

TOSAS output paper tape (user program) was 
either read incorrectly or is punched incorrectly. 
Start library update procedure over. (Any 
programs already placed on the library need not 
be reprocessed. ) If error persists obtain Custo­
mer Engineering help to clean reader. If error 
still persists, it will be necessa.ry to obtain a 
new TOS AS output tape. 

Same as 7140 

Same as 7140 

User program occupies core above 7000 and 
cannot be loaded. There is no recovery. 

Tape transport 3 is not ready. Ready transport 
and RUN. 

Same as 7573 

Nonrecoverable magnetic tape write error during 
skeletal library creation. Start over using a 
different tape. If error persists try an alternate 
transport (if available) or obtain Customer Engi­
neering help. 

Same as 7573 

Same as 7573 

Nonrecoverable magnetic tape write error during 
library update. Start library update procedure 

over. (Any programs already placed on the li­
brary need not be reprocessed. ) If error" per -
sists try an alternate transport {if available) or 
obtain Customer Engineering help. 
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BI-QUAD DUMP/VERIFY 

Function 

Dump 8090 Computer core to paper tape in a format which can be machine 
loaded on an 8092-B TeleProgrami-ner equipped with paper tape reader. Verify 
tape produced against original content of 8090 Computer core. 

Equipment 

1 8092/160-A Computer (4k memory is adequate) 

1 - Paper tape reader 

1 - Paper tape punch 

Operating Procedures 

The following procedures- presume that the program to be punched is already 
resident in 8090 Computer storage. If it is not, it must be entered into storage. 
TOSAS output tapes can be so entered using the OSAS-A Binary Loader. 

(1) Master Clear and set the LOAD/CLEAR switch to LOAD. 

(2) Set P = LLLL, where LLLL is chosen so as not to conflict 
with the program to be punched. Turn the paper tape reader 
ON and place the BI-QUAD DUMP/VERIFY program in the 
reader. 

(3) RUN 

(8090 Computer will STOP with P = LLLL + 71 and A = 0000.) 

(4) Set P = LLLL, .set A = First Word Address of area to be 
punched and RUN. 

(8090 Computer will STOP with P = LLLL + 2.) 

(5) Set A = Last Word Address + 1 of area being punched. Turn 
on punch and RUN. 

( 8090 Computer will STOP with P 
sum for BI-Ouad tape. ) 

.{BALD-13} 
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( 6) Place the just punched tape in the reader and RUN. 

(If tape is error-free, 8090 Computer will STOP with P = LLLL 
+ 70. If tape contains errors, 8090 Computer will STOP with 
P = LLLL + 64 and A = address of storage location which is in­
corr;ectly punched. To verify remainder of tape, RUN. 8090 
Computer will STOP at LLLL + 64 each time a compare error 
occurs.) 

( 7) A tape can be repunched by starting at step ( 4) • 

Error Stops: 

J..Ej_ 

LLLL + 64 

MEANING/RECOVERY 

Compare error during verify operation. Repunch 
BI-Quad tape. 



-ANNEX A 

AUTOLOAD SIMULATOR 
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The program shown below can load the first record of the BALD file if the 
8092-B TeleProgrammer in use is not capable of buffer channel autoload. 
The program must be keyed into storage manually. 

STORAGE LOCATION CONTENT TOSAS EQUIVALENT 

4000 020 LDN 
1 000 0 
2 302 ATT T3 
3 ~ 204 LI ABR T2 
4 003. Ll 
s 030 ADN 
6 003 3 
7 302 ATT T3 

4010 020 LON 
11 ~ 002 2 
12 205 L2 ABX T2 
13 012 L2 
14 - 075 EXF 
15 013 13 
16 024 24 
17 270 L3 181 T2 

4020 017 L3 
21 020 LDN 
22 000 0 
23 204 L4 ABR T2 
24 023 L4 
25 064 UJP 
26 000 0 

NOTE 

Before executing this program, Tag 
Register 2 must be set to 10

8
• 
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NUMBER: { T25} BOC 

TITLE: Confirmation of Bi .. Ou.aJ Loader Tape 

MINThlliM EQUIPMENT NEEDED: 8092, 8299 

PURPOSE 

This program will check accuracy of a bi-octal dump on paper tape. 

OPERA TINO INSTRUCTIONS 

LOAD ADDRESS: 3000 

STARTING ADDRESS: 3000 

TERMINAL ADDRESS: 3055 

Put beginning address of program to be checked into location 3023. Load tag 
register 2 with the bank where beginning address starts. Put ending address 
+l into location 3031. Put the tape to be checked in the reader such that the 
first non-zero frame is the first frame read. Start the run at 3000. 

DESCRIPTION 

This program will read each frame of the bi-octal tape and compare with the 
contents of the respective memory location in the TeleProgrammer. 

p = 3034 

p = 3037 

HALTS 

End of test. Tape is correct. 

Error on tape at address indicated 
by A. 

This routine assumes tape to be a bi-quad tape that 1s being read m. 
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3000 020 LDN Set Program Location Tag 
3001 006 
3002, 302 ATT 
3003 075 .EXF 
3004 041 Select Paper Tape Reader 
3005 002 
3006 076 INA Input Upper Four Bits 
3007 010 LPN 
3010 017 
3011 001 SHA 
3012 001 SHA 
3013 001 SHA 
3014 001 SHA 
3015 341 STM 
3016 055 
3017 076 INA 
3020 351 RAM Input Lower Four Bits 
3021 055 
3022 235 SBM Compare with Wot'd in Memory 
3023 000 
3024 360 ZJP 
3025 040 
3026 321 LDM 
3027 023 
3030 034 SBN 
3031 155 i 
3032 361 NZP 
3033 035 
3034 077 HLT 
3035 321 LDM Error Stop with A=Memory Address 
3036 023 
3037 077 HLT 
3040 355 RAO 
3041 023 
3042 361 NZP 
3043 006 
3044 203 TTA 
3045 030 .ADN 
3046 001 
3047 202 ATT 
3050 076 INA 
3051 076 INA 
3052 364 UJP 
3053 006 
3054 ooo 
·3055 000 
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8092/8130 COMMAND TEST (COr1) 

The Command Test checks the internal instr:uction repertoire 
0£ the 8092 computer. 

I. OPERATIONAL PROCEDURE 

A. RESTRICTIONS 

1. None 

B. LOADING PROCEDURE 

1. Load 64 column binary cards 

C. PARAMETERS 

1. None 

I I • MESSAGES 

A. NORlvfAL MESSAGES 

1. Address "A" Register 

0316 oox 

0323 oox 

000 

3500 077 

{COM-1} 

Comments 

Parameter for stop or no stop 
on error. 
"l" = Stop on error 
"0" = No stop 

Parameter for repeat or no 
repeat on error. 
"l" = Repeat on error 
"0" = No rept'C\ t 

I 

Halt check after 1 pass thru 
test 

End of test halt after ten 
passes thru test 



B. ERROR l\'lESSAGES 

Address A Register 

0001 xxx 

0003 xxx 

,0004 xxx 

0054 xxx 

'0064 200 

00'/4 200 

0104 200 

- Pll4 200 

0124 .200 

0136 xxx 

0151 xxx 

0157 100 

0170 xxx 

0236 000 

{COM-2} 

Comments ,, 

P+2 failed: after LON instruction· 
e~ecuted. iPossible adder trouole. 

! 
LDN or ZJP failed. P+2 after ZJP 
instruction also failed. Possible 
adder trouble. 

LON or ZJP instruction failed. 

LDN or NZP instruction failed on 
bit 7. Po$sible adder trouble. 
11A11 regist~r should = 200. 

NZP instruction £ajled to jump. 
I 
I 

NZP instru9tion fa~led on third 
try. 

NJP instruction failed to jump. 
l 
I 
I 

NJP instruction failed to jump 
on second try. 

NJP instruction failed to jump 
on third t~y. 

LDN or NZP instruction failed 
to jump for bit 6. 

SHA instruction fai1ed for shifting 
bit 6 - bit 7. 

NJP execut~d jump on positive 
number. 

PJP instruction failed to jump 
on positive number (001) or SHA 
instruction failed to shift bit 7 
-··bit 0 (zero). 

The number {001) was shifted three 
times, sent to tag 1, and recalled 
from tag 1. The result was zero. 
Result should be 010. Tag instruc­
tion or SHA instruction faileJ. 



Address 

0245 

0256 

0336 

0347 

0352 

0355 

0363 

0411 

0461 

0471 

0500 

0547 

0556 

0565 

OS74 

A Register 

xxx 

000 

xxx 

xxx 

xxx 

xxx 

xxx 

xxx 

xxx 

xxx 

xxx 

xxx 

xxx 

xxx 

Commen.ts 

Tag instruction £ailed or NZP instru1 
ti on jumped on zero number.'\ 

1 

SHA instruction failed. The 
ber 020 was shifted 8 times. 
was zero. Should be 020. 

num­
Resu l t 

Tag error. 020 was sent to tag 1 
(illegal) zero was not returned. 

Clear interrupt lockout return 
jump (113) did not execute. 

"A" Hegister contains the :failing 
instruction. 

"A" Regist~r contains expected 
result. 1 

I 
uA" RegistEi?r contains the result. 

' 

"A" Register plus tag register 3 
contains t~e address 0£ the £ailing 
instructiol;'l. 

i 

ATT or TTA £ailed. Data transferred 
to or from tag 2 should be zero. 

TTA or ATT instruction failed. "!\" 
Register should equal 017. Data in 
"A" is error data from tag #2. 

TTA or ATT instruciion failed. "!\" 

Register ~hould equal 017. Data in 
"A" is error data from tag #'2. 

CLA instruction £ailed to clear the 
ttAn Register. 

Shift error .. 

Shift error or tag 2 error. 

XXX Shift error. 

XXX Shift error. 
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Address A Register 

0613 000 

0622 200 

0633 000 

- 0644 000 

Comments 

PJP instruction did not jump o'ri 
zero number. \ 

PJP instruction jumped on negative 
number ( 200) . 

UJP instruction did not execute. 

ZJP instruction £ailed to jump on 
zero. 

·---0655 - - -- --- ~- --377 NZP instruction --£ailed---to jump on 
non-zero data 0£ 377. 

0675 

'0321 -, 

1031 

1036 

1113 

1120 

1140 

000 

xxx 

xxx 

xxx 

xxx 

UJP instruction failed to execute. 

ZJP instru~tion £ailed to jump on 
data 0£ zero. 

ATT or TTA.instruction error. "A" 
Register is data received £rom tag 
#1. Data expected = 017. 

TTA or ATT instruction failed. 
Data transferred to and from tag 3 
= 017. 

CLA instruction failed. 

BER or ABR instruction failed. "J\" 
Register contains data transferred 
from buffer extrance register. Data 
sent to buffer entrance register 
= 377. 

N/A ABR instruction error. Buffer in-
- -----dicated busy when attempting to 

load buffer entrance register. 
Buffer should not be busy. 

N/A ABR instruction error. Buffer in­
dicated busy when attempting to 
load buf~er entrance register. 
Buffer should not be busy. 

{COM-4} 



·' 

Address 

1145 

1222 

1226 

1247 

1272 

1350 

1355 
1362 

1406 

1421 

1432 

1445 

A Register 

xxx 

N/A 

xxx 

xxx 

xxx 

xxx 

xxx 

xxx 

xxx 

.Comments 

ABR or BER instruction error. Zero 
sent to buffer entrance register. 
Data returned is in "A" Register. 

ABR instruction error. Bu££er in­
dicated busy when attempting to 
load buffer entrance register. 
Buffer should not be busy. 

LDM instruction error. Data in 
A register is data read from memory. 
Should be = 377. 

SBM instruction error. Data in 
"A" Register is result 0£ sub­
tracting 377 from 377 and not 
getting zero. 

SBi~ instruction error. One was 
subtracted from 1. Result in "A" 
Register. 

SBM instruction error. One was 
subtracted from zero. The result 
was not 376. flAU Register contains 
result. 

SBM instruction error. One was 
subtracted from zero. The result 
was not 376. "A" Register contains 
result. 

SBN instruction error. One was 
subtracted from zero. The result 
was not 377. A register = result. 

SBN instruction error. Two was 
subtracted from two. The result was 
not zero. "A" Register = result .. 

SBN instruction error. Four was 
subi rC\ct ed f'rot11 -L The re~u 1 t wa~ 

not zero. "I\" l~P9i$ter = rcsul t. 

SBN instruction error. Seventy 
was subtracted from seventy. The 
result was not zero. 

{COM-5} = result. 
"A" Register 



Address 

1456 

1506 

1536 

1600 

Address 

3442 

3446 

3452 

Address 

3456 

1 i .I • DESClH PT ION 

A Register 

xxx 

xxx 

xxx 

xxx 

Comments 

SBN instruction error. 300 was 
subtracted from 300. The result 
is in "A" Register. 

STM instruction failure. Data 
stored = 377. Data loaded and 377 
subtracted from said data = "A" 
Register. 

SiM instruction failure. Data 
stored = 000. Data loaded = "A" 
Register. 

STM instruction error. Data 
stored should have been= 377. 
A Register contains data loaded. 

Buffer Busy Halts 

Instruction Attempted 

ABR 

ABX 

!BI 

Comments 

Buffer indicated busy. If BER and BXR 
Registers are equal, the compare circuitry 
failed. If BER and BXR Registers are different, 
n buffer counter error occurred. 

The Command Test starts immediately by checking simple 
instructions and works up to the more difficult ones. The 
adder is assumed to be working. There are four error stops 
that are common to some of the instructions. Data displayed 
in the "A" Register at each stop is: 

{COM -6} 



1. Failing Instruction 
2. Expected Result 
3. Result 
4. Instruction Address {plus Tag Register 3) 

The following instructions use the common error stops: 

Load Compliment Memory 
Load Compliment Indirect 
Add Indirect 
Add No Address 
Add Memory 
Replace Add Memory 
Replace Add One 
Logical Product Indirect 
Logical Sum Indirect 

·Logical Product No Address 
Logical Product Memory 
Logical Sum No Address 
Load Indirect 
Subtract Indirect 
Store Indirect 

All other instructions tested use individual error stops. 
the program cycles through each instruction a number of 
times before going on to the next. After one pass through 
the complete test, the program will halt. Release and 
activiate the run switch and the program will perform 
the same operations 7 more times and halt with 77 in the 

·"A" Register. This is the end of test halt. The :first pass 
through the test takes approximately 45 seconds. If manual 
interrupt is activated, a halt will occur and the stop on 
error parameter may be changed. Release and activate run 
switch and a second halt will occur. Repeat on error parameter 
may now be changed. See Section II.A for alteration of 
parameters. See Section II.B for all error stops. 

{COM..:.7} 



8092 TEST COM 

REM 8092 TEST cOM 
REM 8092 SySTEM COMMAND TEST <INTERNAL INST.> 
REM ASSEMBLEO 2•••!6---1968 

SEE WRIT~UP FOR OPERATION ANO ERROR HALTS 
0000 ORG 0 
0000 BNKO 

REM NOP INST~UCTlONS ARE TO BE USED IN CASE 
REM OF PROGRAM CHANGES 

0000 0020 START LON 
0001 0000 0 
0002 0060 ZJP 
0003 0050 FIFTY 
0004 0000 ERR ZJP INST~UCTION ERROR l 
0005 0064 UJP 
0006 0000 START 
0001 0002 NOP 
0010 0002 NOP 
0011 0064 UJP 
0012 0"312 CHANGE 

0020 PRG 20 
,...., 0020 0002 NOP 
f""I 0021 0077 HLT UNEXPECT~O BUFF~R INTERRUPT 
0 0030 PRG 30 
3 0030 0002 NOP I 
O=t 0031 0077 HLT UNEXPECT~D INTERRUPT 30 OCCUREO 
y 0040 PRG 40 

0040 0002 NOP UNEXPECT~D INTERRUPT 40 OCCUREO 
0041 0077 HLT 

0042 PRG 42 
0042 0000 COUNTZ 
0043 0000 PARAMl 0 ERROR OCCURED • 1 
0044 0001 PARA MR 1 REPEAT PARAMETER. ZERO • NO REPEAT ON ERROR 
0045 0001 PARAMS 1 STOP PARAMETER, ZERO = NO ~TOP ON ERROR 
0046 0000 I NO IR 0 
0047 0000 SAVEA 0 
0050 0020 FIFTY LON 
0051 0200 200 
0052 0061 NZP 
0053 0062 Al 
0054 0000 ERR NzP INSTRUCTION EmROR 1 
0055 0064 UJP OR 1..DN ERROR l 
0056 0050 FIFTY 
0057 0002 NOP 
0060 0002 NOP 
0061 0002 NOP 
0062 00~1 Al NZP 
0063 0072 A2 
0064 0000 ERR NzP INSTRUCTION EftROR 2 ~~ .. 

0065 0064 UJP 
0066 0050 FIFTY 
0067 0002 NOP 



8092 TEST COM 

0070 0002 NOP 
0071 0002 NOP 
0072 0061 A2 NZP 
0073 0102 A3 
0074 0000 ERR NzP INST~UC110N ERROR 3 
0075 0064 UJP 
0076 0050 FIFTY 
0077 0002 NOP 
0100 0002 NOP 
0101 0002 NOP 
0102 0063 A3 NJP 
0103 0112 A4 
0104 0000 ERR NJP lNST~UCT~ON ERROR 1 
0105 0064 UJP 
0106 0050 FIFrv 
0107 0002 NOP 
0110 0002 NOP 
0111 0002 NOP 
0112 0063 A4 NJP 
0113 0122 AS 

""' 0114 0000 ERR NJP INSTRUCT~ON E~ROR 2 

"""" 
0115 0064 UJP 

0 0116 0050 FIFTY 3 
I 0117 0002 NOP 

...0 0120 0002 NOP 
y 0121 0002 NOP 

0122 0063 AS NJP 
0123 0132 A6 
0124 0000 ERR NJP INST~UCTION E•ROR 3 
0125 0064 UJP 
0126 0050 FIFTY 
0127 0002 NOP 
0130 0002 NOP 
0131 0002 NOP 
0132 0020 A6 LON 
0133 0100 100 
0134 OQ61 NZP 
0135 0144 A7 
0136 0000 ERR NzP INSTRUCT~ON E~ROR 4 
0137 0064 UJP OR LON ERROR i 
0140 0132 A6 
0141 0002 NOP 
0142 0002 NOP 
0143 0002 NOP 
0144 0063 A7 NJP 
0145 0157 AS 
0146 0001 SHA 
0147 0063 NJP 
0150 0165 A9 
0151 0000 ERR SHA INST~UCTION ERROR l 
0152 0064 UJP 



9092 TEST COM 

Ol53 0132 A6 
Ol54 0002 NOP 
0155 0002 NOP 
0156 oooz· NOP 
0157 0000 A8 ERR NJP lNST~UCTION EIROR 4 
0160 0064 UJP 
0161 0132 A6 
0162 0002 NOP 
0163 0002 NOP 
0164 0002 NOP 
0165 0001 A9 SHA 
0166 0062 PJP 
0167 0176 cs 
0170 0000 ERR PJP INSTRUCTION EAROR 1 
0171 0064 UJP OR SHA ERROR a 
0172 0132 A6 
0173 0002 NOP 
0174 0002 NOP 
0175 0002 NOP 
0176 0020 cs l.ON TAG ONE ~HECK 

r. 0177 0017 17 
("\ 0200 0102 ATT Tl 
0 0201 0020 LON ::? 0202 0000 0 I 
~ 0203 0103 TTA Tl 
Cl 020~ 0063 NJP y 

0205 . 0235 C6 
0206 0001 SHA 
0207 0063 NJP 
0210 0235 C6 
0211 0001 SHA 
0212 0063 NJP 
0213 0235 C6 
0214 0001 SHA 
0215 0063 NJP 
0216 0235 C6 
0217 0001 SHA 
0220 0062 PJP 
0221 0244 C7 
0222 0001 SHA 
0223 0062 PJP 
0224 0244 C7 
0225 0001 SHA 
0226 0062 PJP 
0227 0244 C7 
0230 0001 SHA 
0231 0062 PJP 
0232 . 0244 C7 
0233 0064 UJP 
0231+ 0253 ca 
0235 0103 C6 TTA Tl DATA REC;IVEO FROM TAG l 



9092 TEST COM 

0236 0000 ERR 
0237 0064 UJP DATA EXPgCTED = 17 0240 0176 cs 
0241 0002 NOP 
0242 0002 NOP 
0243 0002 NOP 
0244 0003 C7 TTA DATA RECEIVED FRON TAG 1 
0245 0000 ERR DATA EXP~CTED • 17 
0246 0002 NOP 
0247 0002 NOP 
0250 0002 NOP 
0251 0002 NOP 
0252 0002 NOP 
0253 0003 C8 CLA CLA INST! TEST 
0254 0060 ZJP 
0255 0265 C9 
0256 0000 ERR A REG. O~D NOT ~LEAR 
0257 0064 UJP 
0260 0253 cs 
0261 0002 NOP ,.., 0262 0002 NOP 

("I 0263 0002 NOP 0 
::3: 0264 0002 NOP 
I 0265 0102 C9 ATT Tl !::-"' 0266 0020 t.ON I:-' ...,., 0267 0377 377 

0270 0103 TTA Tl 
0271 0060 ZJP 
0272 0301 El 
0273 0000 ERR TAG 1 ER~OR, TA~ 1 SHOUL.O 
0274 0064 UJP EQUAL. ZERO 
0275 0253 cs 
0276 0002 NOP 
0271 0002 NOP 
0300 0002 NOP 
0301 0020 El LON 
0302 0001 T04 
0303 0102 ATT Tl 
0304 0164 UJP Tl 
0305 0400 BANKl 
0306 0002 NOP 
0307 0002 NOP 
()310 0002 NOP 
0311 0002 NOP 
0312 0041 CHANGE STM SAVE A R~GISJER 
0313 -004 7 I SAV~A 
0314 0021 LOM PARAMETER STOPS 
0315 0045 PA RAMS 
0316 0077 HLT 
0317 0041 STM 
0320 0045 PARAMS 0 • NO S!OPt 1 = STOP ON ERROR 
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0321 0021 LOM 
0322 0044 PARAMR 
0323 0077 HLT 
0324 0041' STM 
0325 0044 PARA MR 0 • NO REPEAT, 1 = RE~EAT ~ONTlNUOUSLY 0326 0061 NZP AFTER FIRST ERROR 
0327 0332 RETl 
0330 0041 STM 
0331 0043 PARAMl 
0332 0021 RETl LOM 
0333 0047 SAVEA 
0334 0113 CIL n 
0335 0002 NOP 
0336 0077 HLT INTERRUPT RETURN JUMP DID NOT WORK 
0337 0041 ERROR STM 
0340 0354 RESULT 
0341 0021 LOM 
0342 0045 PARAMS 
0343 0060 ZJP 
0344 0364 RETURN •11 

,..., 0345 0020 LON 
rt 0346 0000 INST 0 A REG. CONTAINS FAILIN~ INSTRUCTl.ON 
0 Q347 0011 HLT 
:3 0350 0020 LON t 
!::-'' 0351 0000 EXPECT 0 A REG. CONTAINS E~PECTEO RE~ULT 
ru 035Z! 0077 HLT y 0353 0020 LON 

0354 0-000 RESULT 0 A REG CONTAINS RESULT 
0355 0077 HLT 
0356 0020 l.ON 
0357 0000 TAG 0 
0360 0302 ATT T3 TAG 3 PLUS A REG• 
0361 oa20 LON IS THE AQDRESS ~F FAIL.ING INSTRU~TION 
0362 0000 ADORES 0 
0363 0077 HLT 
0364 0021 LOM 
0365 0044 PAR AMR 
0366 0060 ZJP 
0367 0372 RETURN •3 
0370 0020 LON 
0371 0001 1 
0372 0041 STM 
0373 9043 PARAMl 
0374 0264 UJP T2 
0375 0000 RETURN 0 

0400 PRG 400 
0400 0003 BANKl CLA 
0401 0020 LON 
0402 0000 0 
0403 0202 ATT T2 
0404 0020 LON 



8092 TEST COM 

l 
o~os 0377 377 
o'4o& 0203 TTA T2 
0'407 0160 ZJP Tl 
0'410 0420 E2 
0411 0000 ERR TAG 2 ER~OR. TAG Z SHOULD 
0412 0164 UJP Tl EQUAL. TO ZERO 
0413 0400 8ANK1 
o.414 0002 NOP 
0

1

415 0002 NOP 
0,416 0002 NOP 
0417 0002 NOP 
0420 0020 E2 LON 
0421 0017 17 
0422 0202 ATT T2 
0423 0003 CLA 
0424 0161 NZP Tl 
0425 0500 E3 
0426 0203 TTA T2 
0427 0163 NJP Tl 
0430 0460 E4 ,..., 
0431 0001 SHA ("\ 
0432 0163 NJP Tl 0 

:3 0433 0460 E4 
I 0434 0001 SHA 
~ 0435 0163 NJP Tl w 
y 0436 0460 E4 

0437 0001 SHA 
0440 0163 NJP Tl 
0441 0460 E4 
0442 0001 SHA 
0443 0162 PJP Tl 
0444 0470 ES 
0445 0001 SHA 
0446 0162 PJP Tl 
0447 - 0470 ES 
0450 0001 SHA 
0451 0162 PJP Tl 
0452 0470 ES 
0453 00-01 SHA 
0454 0162 PJP Tl 
0455 0470 ES 
0456 0164 UJP .Tl 
0457 0507 Bl 
0460 0203 E4 TTA T2 DATA REC! FROM TAG 2 = A RE~. 
0461 0000 ERR DATA EXP~CTEO • 17 
0·462 0164 UJP Tl 
0463 0420 E2 
0464 0002 NOP 
0465 0002 NOP 
0466 0002 NOP 
0467 0002 NOP 



8092 TEST COM 

0'>70 0203 ES TTA T2 DATA REC. FROM !AG 2 D A REG. 
0471 0000 ERR DATA EXP~CTED • 17 
0472 or64 UJP Tl 
0473 0420 E2 
0474 0002 NOP 
0475 0002 NOP 
0476 0002 NOP 
0417 0002 NOP 
0500 0000 E3 ERR Cl.A INST! ERROR 
0501 0264 UJP T2 
0502 0423 E2 •3 osoJ 0002 NOP 
0504 0002 NOP 
0505 0002 NOP 
0506 0002 NOP 
0507 0020 Bl LO~ SHA lNST~UCTION TEST 
0510 0001 1 
0511 0001 SHA 
0512 0001 SHA 

,.,., 0513 0001 SHA 
("'\ 0514 0202 ATT T2 

:o 0515 0203 TTA T2 
:3 

r ' 
0516 0160 ZJP Tl 

I 0517 0547 82 1::-' 
..r:, 0520 0001 SHA 
y 0521 0202 ATT T2 

0522 0203 TTA T2 
0523 0161 NZP Tl 
0524 0556 03 
0525 0020 L.DN 
0526 0020 20 
0527 0001 SHA 
0530 0001 SHA 
0531 0001 SHA 
0532 0001 SHA 
0533 0001 SHA 
0534 0001 SHA 
0535 0001 SHA 
0536 0001 SHA 
0537 0160 ZJP Tl 
0540 0565 84 
0541 0202 ATT T2 
0542 0203 TTA T2 
0543 0161 NZP Tl 
0544 0574 BS 
0545 0164 UJP Tl 
0546 0603 09 

.~-------0547 0000 82 ERR SHIFT ERROR 1 
0550 0164 UJP Tl 
0551 0507 Bl 
0552 0002 NOP 



ao92 TEST COM 

I 
0553 0002 NOP 
0554 0002 NOP osss 0002 NOP 
0556 0000 83 ERR TAG ERRO~ OR NZP INST ERROR• 
0557 0164 UJP Tl 
0560 0507 Bl 
05EJ1 0002 NOP 
0562 0002 NOP 
0563 0002 NOP 
0564 0002 NOP 
OS6S 0000 B4 ERR SHIFT ERROR 3 
0566 oi64 UJP Tl 
0567 0507 Bl 
0570 0002 NOP 
0571 0002 NOP 
0572 0002 NOP 
0573 0002 NOP 
0574 0000 BS ERR SHIFT ER~OR 4 
0575 0164 UJP Tl 
0576 0507 Bl 

,..., 0577 0002 NOP 
("\ 0600 0002 NOP 
0 0601 0002 NOP 
3 0602 0002 NOP 
I 0603 0020 99. LON l:..J 

Ln 0604 0200 200 
~ 0605 0162 PJP rl 

0606 0622 Cl 
0607 0020 LON 
0610 0000 0 
0611 0162 PJP :r 1 
0612 0631 C2 
0613 0000 ERR PJP INST~UCTION EQROR 3 
0614 0164 UJP Tl 
0615 0607 89 •4 
0616 0002 NOP 
0617 0002 NOP 
0620 0002 NOP 
0621 0002 NOP 
0622 0000 Cl ERR PJP lNST~UCTlON EAROR 2 
0623 0164 UJP Tl 
0624 0603 89 
0625 0002 NOP 
0626 0002 NOP 
0627 0002 NOP 
0630 00,02 NOP 
0631 0164 C2 UJP n 
0632 0656 C3 
0633 0000 ERR UJP INSTRUCTION ERROR 1 
0634 0002 NOP 
0635 0002 NOP 
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0636 0002 NOP 
0637 0002 NOP 
0640 0020 \,.ON 
0641 0000 0 
0642 0160 ZJP Tl 
0643 0631 C2 
0644 0000 ERR ZJP INST. ERROR z 
0645 0002 NOP 
0646 0002 NOP 
0647 0002 NOP 
0650 0002 NOP 
0651 0020 LON 
0652 0377 377 
0653 0161 NZP rl 
0654 0631 C2 1-' 

0655 0000 ERR NzP INST. ER~OR 9 
0656 0164 C3 UJP Tl UJP INSTRUCTION ERROR NUMBER 2 
0657 0671 C4 
0660 0002 NOP 
0661 0002 NOP 

""' 0662 0002 NOP 
('!\ 0663 0002 NOP ·o 0664 0000 ERR . :3 
I 0665 0002 NOP 

'1::-' 0666 0002 NOP 
" CT" 0667 0002 NOP y 

0670 0002 NOP 
0671 0020 C4 LON 
0672 0000 0 
0673 0160 ZJP Tl 
0674 0704 CSA 
0675 0000 ERR ZJP INST. ERROR 3 
0676 Oi64 UJP Tl 
0677 0671 C4 
0700 0002 NOP 
0701 0002 NOP 
070Z 0002 NOP 
0703 0002 NOP 
0704 0020 CSA LON 
0705 0002 110 
0706 0202 ATT T2 
o·ro1 0264 UJP T2 
0710 1000 BANK2 

1000 PRG 1000 
1000 0020 BANK2 LON TAG 3 CH~CK 
1001 0017 17 
1002 0302 An r3 
1003 0003 Cl.A 
1004 0261 NZP T2 
1005 1036 E7 
lOOb 0303 TTA T3 
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1007 0001 SHA 
1010 0001 SHA 
1011 0001 SHA 
1012 0001 SHA 
1013 0262 PJP T2 
·1014 1030 ES 
1015 0001 SHA 
1016 0262 PJP T2 
1017 1030 ES 
1020 0001 SHA 
1021 0262 PJP T2 
1022 1030 ES 
1023 0001 SHA 
1024 0262 PJP T2 
1025 1030 EB 
1026. 0264 UJP T2 
1027 1043 E9 
1030 0303 ES TTA T3 TAG 3 ERf:tOR 
1031 0000 ERR ACTUAL DATA • A REGe 
1032 0264 UJP T2 EXPECTED DATA • 17 
1033 1000 BANK2 ,..., 1034 0002 NOP 

("\ 1035 0002 NOP 0 
z· :3 1036 GOOO E7 ERR CLA INSTt FA~LEO 

I 1037 0264 UJP Tz !:-' 1040 1000 BANK2 -"'1 
y 1041 0002 NOP 

1042 0002 NOP 
1043 0103 E9 TTA Tl 
1044 0001 SHA 
1045 0102 ATT Tl 
1046 0261 NZP T2 REPEAT TAG ROUT~NE 
1047 1000 BANK2 FOUR TIM~S 
1050 0020 LON 
1051 0001 l 
1052 0102 ATT Tl 
1053 0020 Fl LON 
1054 0377 377 
1055 0204 ABR T2 
1056 1120 Fl BUSY JP 
1057 0003 CLA 
1060 0006 BER 
1061 0262 PJP T2 
1062 lil2 F2 
1063 0001 SHA 
1064 0262 PJP T2 
1065 1112 F2 
1066 0001 SHA 
1067 0262 PJP T2 
1070 1112 F2 

/ ; 1071 0001 SHA 
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ih2 0262 PJP T2 
1073 1112 FZ 
1074 0001 SHA 
1075 0262 PJP T2 
107~ 1112 F2 
1Q77 0001 SHA 
1100 0262 PJP T2 
1101 1112 F2 
1102 0001 SHA 
1103 0262 PJP T2 
1104 1112 F2 
1105 0001 SHA 
1106 0262 PJP T2 
1107 1112 F2 
1110 0264 UJP T2 
111 l 1125 F4 
1112 0006 F2 BER BER = RE~ULT AF!ER ABR INST~ EXECUTION 
1113 0000 ERR A REG. = RESULT OF BER INST. 

REM ECECUTION 
r'-t 1114 0264 UJP T2 DATA IN A RE~. ANO BER 

"' REM SHOULD = 377 
0 1115 1060 Fl •5 :3 1116 0002 NOP I 
'='"' 1117 0002 NOP 
():J 1120 0000 Fl ERR BUFFER INDICATED ausv, y 

i'12 l Oz64 UJP T2 SHOULD NOT B~ 
1122 1053 F3 
1123 0002 NOP 
112'+ 0002 NOP 
1125 0020 f 4 LON 
1126 ' 0000 0 
1127 0204 ABR T2 
1130 1140 FS 
1131 0020 LON 
1132 0377 377 
1133 0006 BER 
1134 0261 NZP T2 
1135 1145 F6 
1136 0264 UJP T2 
1137 1152 F7 
1140 0000 FS ERR BUFFER INDICATED BUSY. 
1141 0264 UJP T2 IT SHOULU NOT BE BUSY 
1142 1125 F4 
1143 0002 NOP 
1144 0002 NOP 
1145 0000 F'6 ERR A REG. = RESULT AFTER BER 

REM INST• EX~CUTION. SHOULD 
REM BE ZERO. ~~,:r:;;."';!" 

1146 0264 UJP T2 
1147 1133 F-4 •6 
uso 0002 NOP 
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1151 0002 NOP 
1152 0103 F7 TTA Tl REPEAT ROUTINE 4 TIMES 
1153 0001 SHA 
1154 0102 ATT Tl 
1155 0261 NZP T2 
1156 1053 f 3 
1157 0020 LON 
1160 0001 l 
1161 0102 A6T t~ 116Z 0221 L. M LOM INST CHE~K <377). 
1163 1132 F4 +5 
1164 0204 ABR T2 
1165 1222 FS 
1166 0262 PJP T2 
1167 1225 F9 
1170 0001 SHA 
1171 0262 PJP T2 
1172 1225 F9 
1173 0001 SHA 
1174 0262 PJP T2 
1175 1225 F9 
1176 0001 SHA 

'. ,.a, , 1177 0262 PJP T2 
rl 1200 1225 F9 
0 1201 0001 SHA :3 
I 1202 0262 PJP T2 

1:-' 1203 1225 F9 .:.0 1204 0001 SHA y 
1205 0262 PJP T2 
1206 1225 F9 
1207 0001 SHA 
1210 0262 PJP T2 
1211 1225 F9 
1212 0001 SHA 
1213 0262 PJP T2 
1214 1225 F9 
1215 0001 SHA 
1216 0262 PJP T2 
1217 1225 F9 
1220 0264 UJP T2 
1221 1231 Gl 
1222 0000 F8 ERR BUFFER S~YS 6USY•SHOUL.0 NOT 
1223 0264 UJP T2 BE BUSY 
1224 1162 F7 +10 
1225 0006 F9 BER DATA REAO FROM MEMORY • 
1226 0000 ERR A REG. CONTENT~ 
1227 0264 UJP T2 SHOULD B~ 377 
1230 1162 F7 •10 
1231 0103 Gl TTA Tl 
1232 0001 SHA 
1233 0102 ATT .Tl 
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1234 0261 NZP T2 REPEAT ROUTINE 
1235 1162 F7 •10 FouR MOR; TIMES 
1230 0020 LON 
1237 0001· l 
1240 0102 ATT Tl 
1241 0020 G3 LON SBM INST· Tl;ST 
1242 0377 377 
1243 0235 SBM T2 
1244 1132 F4 •5 
1245 0260 ZJP T2 
1246 1254 G2 
1247 0000 ERR DATA IN A REG IS ftESULT OF 
1250 0264 UJP T2 SUBTRACT-ERROR WHEN susr. 
1251 1241 G3 377 FROM 377 
1252 0002 NOP 
1253 0002 NOP 
1254 0103 G2 TTA Tl 
1255 0001 SHA REPEAT ROUTINE 4 
1256 0102 ATT Tl MORE TIM~S. 
1257 0261 NZP T2 ,,..., 
1260 1241 G3 rt 1261 0020 LON 0 

r :::.== 1262 0001 1 
I 1263 0102 ATT rl ; ru 

1264 0020 LON CJ 
'-r' 1265 0001 G4 1 

1266 0235 SBM T2 
1267 1265 G4 
1270 0260 ZJP T2 
1271 1277 GS sue. MEMORY ~RROR 
1272 0000 ERR 
1273 0264 UJP T2 
1274 1264 G4 •l 
1275 0002 ·NOP 
1276 0002 NOP 
1271 0103 GS TTA Tl 
1300 0001 SHA 
1301 0102 ATT Tl REPEAT PHOCE~S FOUR TIMES 
1302 0261 NZP T2 
13o3 1264 G4 .. 1 
13o4 0020 LON 
1305 0001 1 
1306 0102 ATT Tl 
1307 0003 G6 CLA 
1310 0235 SBM T2 
1311 1265 G4 
1312 0262 PJP T2 
1313 1350 G7 
1314 0001 SHA 
1315 0262 PJP T2 
1316 1350 G7 
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I 
1317 0001 SHA 
1320 0262 PJP T2 
1321 1350 G7 
1322 0001. SHA 
1323 0262 PJP T2 
1324 1350 G7 
1325 0001 SHA 
1326 0262 PJP T2 
1327 1350 G7 
1330 0001 SHA 
1331 0262 PJP T2 
1332 1350 G7 
1333 0001 SHA 
1334 0262 PJP T2 
1335 1350 G7 
1336 0001 SHA 
1337 0263 NJP T2 
1340 1362 GS 
1341 0103 TTA Tl REPEAT ROUTINE 4 TIMES 
1342 0001 SHA ,...., 1343 0102 ATT Tl 

f"'I 1344 0261 NZP T2 0 
:3 1345 1307 G6 
I 1J46 0264 UJP T2 

I ru 134.7 1367 G9 1:-' 
1350 0000 G7 ERR SBM ERROR, y 
1.351 0264 UJP T2 ONE WAS ~UBTAACTE9 FROM 
1'352 1307 G6 ZERO. TH; RESUL! WAS 
1'353 0002 NOP 
!'354 0002 NOP 
1355 0000 ERR NOT 376. DATA IN A 
1.356 0264 UJP T2 REG. • R;suq SHIFTED X TIMES 
1357 1307 G6 
1360 0002 NOP 
1361 0002 NOP 
1362 0000 GB ERR SBM INS!• E~ROR. A REGe 
1363 0264 UJP T2 SHOULD = 177 
1364 1307 G6 
1365 0002 NOP 
1366 0002 NOP 
1367 0020 G9 LON 
1370 0001 1 
1371 0102 AbT rl 
1372 0020 L N 
1373 0003 Tllt 
1374 0202 ATT T2 
1375 0264 UJP T2 
1376 1400 BANK3 

1400 PRG 1409 
HOO 0020 BANK3 LON 
1401 0001 1 
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140Z 0034 seN S9N INS!• TEST 
1403 0001 1 
1404 0260 ZJP T2 
140S 1413 Hl 
140& 0000 ERR 
1407 0264 UJP T2 
1410 1400 8ANK3 
1411 0002 NOP 
1412 0002 NOP 
1413 0020 Hl. LON 
1414 0002 2 
1415 0034 5BN 
1416 0002 2 
1417 0260 ZJP T2 
1420 1424 H2 
1421 0000 ERR SBN ERROR (BIT 1) 
1422 0264 UJP T2 
1423 1413 Hl 
1424 0020 H2 LON 
1425 0004 4 

""" 1426 0034 5BN ''·· '· ("\· 1427 0004 4 0 
:3 1430 0260 ZJP T2 
I 1431 1437 H3 

~ ru 
1432 0000 ERR SBN ERROR cBIT 2) ru 

y 1433 0264 UJP T2 
143'+ 1424 H2 
1435 0002 NOP 
1436 0002 NOP 
1437 0020 H3 LON 
1440 0070 70 
1441 0034 SSN 
1442 0070 70 
1443 0260 ZJP T2 
1444 1450 H4 
1445 0000 ERR SBN ERROR (BITS 3,4 OR 5) 
1446 0264 UJP T2 
1447 1437 H3 
1450 0020 H4 LON 
1451 0300 300 
1452 0034 5BN 
1453 0300 300 
1454 0260 ZJP T2 
1455 1463 HS 
1456 0000 ERR SBN ERRO~ cBITS 6 OR 7) 
1457 0264 UJP T2 
1460 1450 H4 
1461 0002 NOP 
1462 0002 NOP 
1463 0103 HS TTA Tl 
1464 0001 SHA 
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1465 0102 ATT ·"n 
H66 0261 NZP T2 
1467 100 BANK3 REPEAT P~OCE~S 4 TIMES 
1470 0020 LON 
1471 0001 1 
1472 0102 ATT Tl 
1473 0020 L.ON 
1474 0377 377 
1475 0241 SrM r2 
1476 1543 H6 (317) 
1477 s~n 

CLA 
1500 LDM T2 
1501 1543 H6 (377) 

l~8~ 83~; SBN 
377 

1504 0260 ZJP T2 
1505 1513 H7 
1506 0000 ERR STM INSTe ERRORe DATA 
1507 0264 UJP T2 STORED SHOULD H~VE BEEN 377. 

rA.i 
1510 1473 HS •10 A6 REGISJER SHOOL; ~ 377 SUBTRACJEO 

~ l~U 0002 NOP 
0 0002 NOP 
3 1513 0103 H7 TTA Tl FROM DAT~ STORED I 
ru 1514 0001 SHA 
w 1515 0102 ATT Tl 

'Y 1516 0261 NZP T2 
1517 1473 HS •10 
1520 0020 H8 LON 
1521 0001 1 
1522 0102 ATT Tl 
1523 0302 ATT T3 
1524 0020 LON 
1525 0000 0 STM INSTRUCTION TEST 
1526 0241 STM T2 ZERO BEING TESTED 
1527 1603 H9 
1530 0020 LON 
15:31 0377 377 
1532 0221 LDM r2 
1533 1603 ,;.... H9 
1534 0260 ZJP T2 
1535 1544 Jl 
1536 0000 ERR DATA 1.0AQEO ~ROM MEMORY 
1537 0254 UJP T2 WAS NOT ZERO! 
1540 1524 HS •4 
1541 0002 NOP 
1542 0002 NOP 
1543 0000 H6 0 
1544 0103 Jl TTA Tl REPEAT ROUTINE 8 TIMES 
1545 0001 SHA 
1546 0102 ATT Tl 
1541 0261 NZP T2 
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1550 1524 HS •4 
1ss1 0303 TTA T3 
1552 0001 SHA 
1553 0302 ATT T3 
1554 0261 NZP T2 
1555 1524 H8 •4 
1556 0020 LON 
1557 0001 l 
1560 0102 ATT Tl STM TEST THE NuMBER 377 
1561 0302 ATT T3 
1562 0020 Hll LON 
1563 0377 377 
1564 0241 STM T2 
1565 1603 H9 
1566 0003 Cl.A 
1567 0221 LDM T2 
1570 1603 H9 
1571 0204 HlO ABR T2 
1572 1571 HlO 
1573 0034 SBN 

,.,., 1574 0377 377 
r""l 1575 0260 ZJP T2 
0 1576 1604 Hl2 DATA STORED WAS 377 
~ 1571 0006 BER DATA LOADED WAS NQT 377 I I 
nJ 1600 0000 ERR DATA ERROR IN A RiGe 
..t: 1601 0264 UJP T2 y 1602 1562 Hll 

1603 0000 H9 0 
1604 0103 H12 TTA Tl 
1605 0001 SHA 
1606 0102 ATT Tl REPEAT ROUTINE 8 TIMES 
1607 0261 NZP T2 
1610 1562 Hll 
1611 0303 TTA T3 
1612 0001 SHA 
1613 0302 ATT T3 
1614 0261 NZP T2 
1615 1562 Hll 
1616 0221 J3 LDM T2 SET UP E~ROR RO~TINE 
1617 1651 J3A 
1620 0041 STM 
1621 0346 INST 
1622 0203 TTA T2 
1623 0041 STM 
1624 0357 TAG 
1625 0020 LON 
1626 0000 0 
1627 0041 SrM 
1630 0351 EXP;cr 
1631 0041 STM 
1632 0043 PARAMl 
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1633 0020 l.ON 
1634 1651 J3A 
1635 0041 STM 
1636 0362. ADORES 
1637 0020 LON 
1640 1647 J3A -2 
1641 0041 STM 
1642 0375 RETURN 
1643 0020 LON 
1644 0001 l 
1645 0102 ATT Tl 
1646 0302 ATT T3 
1647 0020 LON 
1650 0125 125 
1651 0030 JJA AON CHECK AON tNSrAuC1ION 
1652 0252 252 
1653 0061 NZP JuMP rO ~RROA ROUTINE 
16!4 0337 ERROR IF NON•ZERO AESULTS 
1655 0021 L.DM CHECK FO~ REPEA! ON ERROR 
1656 0043 PARA~41 
1657 0261 NZP T2 

,.a, 1660 1647 J3A •2 
~ 1661 0103 TTA Tl 
0 1662 0001 SHA 
::3: 1663 0102 ATT Tl REPEAT 4 TIMES I I 
ru 1664 0261 NZP T2 
l.n 166S 1647 J3A •2 y 1666 0303 TTA Tl 

1667 0001 SHA 
1670 0302 ATT T3 
1671 0261 NZP T2 REPEAT 4 MORE TIMES 
1672 1647 J3A -2 
1673 0020 LON SET UP E~ROR ROUTINE 
1674 1705 J4 
1675 0041 STM 
1676 0362 ADORES 
1677 0020 LON 
1700 1703 J4 •2 
1701 ooH STM 
1702 0375 RETURN 
1703 0020 LON 
1704 0070 70 
1705 0030 J4 AON CHECK AON INSrt1 
1706 0307 307 
1707 0061 NZP RESuLT NON•ZERO GQ TO 
1710 0337 ERROR ERROR ROYTINE 
1711 0021 LDM 
1712 0043 PARAMl 
1713 0261 NZP T2 
1714 1703 J4 -2 
1715 0221 LDM T2 SET UP ERROR ROUTINE 
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1716 1737 JS 
1717 0041 STM 
1720 0346 INST 
1721 0020 LON 
1722 1737 JS 
1723 0041 STM 
1724 0362 ADORES 
1725 0020 LON 
1726 1735 JS •2 
1727 0041 STM 
1730 0375 RETURN 
1731 0020 LON 
1732 0200 200 
1733 0041 SrM 
1734 1745 COUNT 
1735 0020 LON 
1736 0201 201 
1737 0231 JS ADM T2 CHECK ADM INSTRuCTION 
1740 1746 COUNT •l 
1741 0061 NZP JUMP TO ~RROQ ROTINE I~ 

' . ,...., 1742 0337 ERROR RESULT NOT Z~RO 
,....., 1743 0264 UJP T2 . ,, <> 1744 1747 COUNT •2 =< 1745 0000 COUNT 0 I ... ru 1746 0176 176 
a- 1747 0021 LOM REPEAT AFTER ERROR IS y 

1750 0043 PARAMl PARAMl I~ SE! 
1751 0261 NZP T2 
1752 1735 JS •2 
1753 0221 LDM T2 REPEAT INSTRUCTION 
1754 1745 COUNT 
1755 0030 AON 
1756 0001 1 
1757 0241 SrM y2 
1760 1745 COUNT 
1761 0261 NZP T2 
1762 1735 JS •2 
1763 0020 LON 
1764 0200 200 
1765 0241 STM T2 
1766 1745 COUNT 
1767 0020 LON 
1770 0004 T20 
1771 0202 ATT T2 
1772 0264 UJP T2 JUMP TO ~EXT BANK 
1773 2000 8ANK4 

2000 PRG 2000 
2000 0203 6ANK4 TTA T2 SET UP E~ROR RO\lTINE 
2001 0041 STM 
2002 0357 TAG 
2003 0020 l.DN 
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2004 2015 J6 
2005 oou STM 
2006 0362 AO ORES 
2007 0020 l.ON 
2010 2013 J6 •2 
2011 0041 STM 
2012 0375 RETURN 
2013 0020 LON 
2014 0000 0 
2015 0231 J6 ADM T2 TEST ADM lNS!RUCTlON 
2016 2045 COUNTl 
2017 0061 NZP 
2020 0337 ERROR 
2021 0021 LDM 
202Z 0043 PARAMl LOOP ON lNST~UC!ION 
2023 0261 NZP T2 IF PARAMETER SET AND INSTRU~TION 
2024 2013 J6 •2 ERROREO ONCE OR-MORE 
2025 0221 LDM T2 
2026 2014 J6 •l 
2027 ooJo AON AOO ONE !O ADOENU l ,..., 
2030 0001 1 ,...... 
2031 0241 STM T2 0 

:3 203Z 2014 J6 •l 
I 2033 0221 1..0M T2 ru 2034 2045 COUNTl 

I -.J 
' ,... 2035 0030 AON AOD 376 TO ADDEND 2 

2036 0376 376 REPEAT INSTRUCTlOH 
2037 0241 STM T2 
2040 2045 COUNTl 
2041 0261 NZP T2 
2042 2013 J6 •2 
2043 026• UJP T2 
2044 2046 COUNTl •l 
2045 0377 COUNTl 377 
2046 0020 LON 
2047 2064 J7 
2050 0041 STM SET UP E~ROR RO'!TINE 
2051 0362 ADORES 
20SZ 0221 LDM T2 
2053 2064 J7 
2054 0041 STM 
2055 0346 INST 
2056 0020 LON 
2057 2110 J7A 
2060 0041 STM 
2061 0375 RETURN 
2062 0020 LON 
2063 0001 1 ADDEND 1 
2064 0255 J7 RAO T2 CHECK RAO INSTRUCTION 
2065 2063 J7 •1 
2066 0034 SBN 
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2067 0002 2 
2070 0061 NZP 
2071 0337 ERROR 
2072 0021. LOM CHECK FOR REPEAT ON ERROR 
2073 0043 PARAMl 
2074 0261 NZP T2 
2075 2110 J7A 
2076 0221 LDM T2 
2071 2067 J7 •3 
2100 0030 AON 
2101 0001 l 
2102 0241 STM T2 
2103 2067 J7 •3 
2104 0261 NZP T2 
2105 2064 J7 
2106 0264 UJP T2 
2107 2120 J78 
2110 0221 J7A LDM T2 
2111 2063 J7 •l 
2112 0034 SBN 
2ll3 0001 1 

,..., 2114 0241 sTM T2 
' ("'\ 2115 2063 J7 •1 g 2116 0264 UJP T2 

1 2117 2064 J7 
ru 2120 0020 J7B LON RESET AOQENOS e. 2121 0001 1 

2122 0241 STM T2 
2123 2063 J7 •l 
2124 0030 AON 
2125 0001 l 
2126 0241 sTM T2 
2127 2067 J7 •3 
2130 0221 LDM T2 
2131 2152 J8 
2132 0041 STM SET UP E~ROR ROUTINE 
2133 0346 INST 
2134 0020 LON 
2135 2152 JS 
2136 0041 STM 
2137 0362 ADORES 
2140 0221 LDM T2 
2141 2153 JS •1 
2142 0041 STM 
2143 0351 EXPECT 
2144 0020 LON 
2145 21so JS •2 
2146 0041 STM 
2147 0375 RETURN 
2150 0020 LON 
2151 0001 1 
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2152 0010 Je L.PN CHECK LPN INST. 
2153 0001 1 
215'+ 0060 ZJP 
2155 0337 ERROR JUMP TO ERROA ROUTINE 
2156 0021 LOM IF RESUL! EQUAL TO ZERO 
2157 0043 PARAMl 
2160 0261 NZP T2 
2161 2150 JS •2 
2162 0255 RAO T2 UPDATE O~TA ~ELLS 
2163 2i53 J8 •1 
2164 0241 STM T2 
2165 2151 JS •l 
2166 0261 NZP T2 
2167 2140 JS •12 
2170 0020 LON 
2171 0001 1 
2172 0241 STM T2 
2173 2151 J8 -1 
2174 0241 STM T2 

...., 2175 2153 JS •l 
~ 2176 0221 LDM T2 

,0 2177 2220 J9 SET UP ERROR ROUTINE 
3 2200 0041 STM 
I 2201 0346 INST ru 

. -D 2202 0020 L.DN 
y 2203 2220 J9 

2204 0041 STM 
2205 0362 ADORES 
2206 0020 LON 
2207 2216 J9 •2 
2210 0041 STM 
2211 0375 RETURN 
2212 0221 LOM T2 
2213 2217 J9 •l 
2214 0041 STM 
2215 0351 EXP~CT 
2216 0020 LON 
2217 0001 l 
2220 0211 J9 LPM T2 TEST LPM INS!RuCTlON 
2221 2217 J9 •l 
2222 0060 ZJP 
2223 0337 ERROR 
2224 0021 LDM CHECK FOR REJ'.>EAT ON ERROR 
2225 0043 PARAMl 
2226 0261 NZP T2 
2227 2216 J9 •2 
2230 0255 RAO T2 UPDATE OLD DATA BT l OCTAL 
2231 2217 J9 •1 
2232 0261 NZP T2 
2233 2212 J9 •6 
2234 0020 LON 
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2235 8~21 hM 2236 T2 
2237 2217 J9 •l REPEAT ROUTINE 
2240 ooss RAO 
2241 0042 COUNTZ 
2242 0261 NZP T2 
2243 2212 J9 ·6 
2244 0221 LDM T2 SET UP E~ROR ROUTINE 
2245 2266 JlO 
2246 0041 STM 
2247 0346 INST 
2250 0020 LON 
2251 2266 JlO 
2252 0041 STM 
2253 0362 ADORES 
2254 0020 LON 
2255 2264 JlO •2 
2256 0041 STM 
2257 0375 RETURN 
2260 0020 LON n 2261 0000 0 

"" .. 
0 2262 0041 SrM 
:3 2263 0351 EXPECT 
I 2264 0020 LON ',l!J 

CJ 2265 0000 0 
y 226& 0014 Jlo LSN CHECK LON IN~T• 

2267 0000 0 
2270 0061 NZP 
2271 0337 ERROR JUMP TO ERROR ROUTINE 
2272 0021 LOM IF RESUl.! NOT ZERO 
2273 0043 PARAMl 
2274 0261 NZP T2 
2275 2264 JlO •2 
2276 0255 RAO T2 UPDATE D~TA ~ELLS 
2277 2265 JlO •l 
2300 0241 STM T2 
2301 2267 JlO •l 
2302 0261 NZP T2 
2303 2264 Jl9 •2 
2304 0055 RAO 
2305 0042 COUNTZ 
2306 0261 NZP T2 
2307 2264 Jl~ •2 
2310 0020 LON SET UP ERROR ROUTINE 
2311 2326 Jll 
2312 0041 STM 
2313 0362 ADORES 
2314 0221 LDM T2 
2315 2326 Jll 
2316 0041 STM 
2317 0346 INST 
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2320 0020 LON 
2321 2324 Jll •2 
2322 0041 STM 
2323 0375· RETURN 
232'+ 0020 LON 
2325 0000 0 
2326 0215 Jll l.sM t2 CHE~K L.5M INST 
2327 2325 Jll •l 
2330 0061 NZ? 
2331 0337 ERROR 
2332 0021 LOM REPEAT ON ERROR IF 
2333 0043 PARA Ml PARAMETE~ l 15 SET 
2334 0261 NZP T2 
2335 2324 Jll •2 
2336 0255 RAO T2 Up.DA TE DAT A ~Et.I. 
2337 2325 Jll •l 
2340 0261 NZP T2 
2341 2324 Jll •2 
2342 0055 RAO 

,.,., 2343 0042 COUNTZ 
("\ 2344 0261 NZP T2 REPEAT 400 09TAt. TIMES 
0 2345 2324 Jll •2 
3 2346 0020 LON 
I 2347 ooos T24 JUMP TO t:SANK 5 w 

1::-J 2350 0202 ATT T2 
y 2351. 0264 UJP T2 

235Z 2400 BANKS 
2400 PRG 2400 

2400 0020 BANKS LON SET UP E~ROR RO'!TINE 
2401 2423 Jl2 
2402 0041 STM 
2403 0362 ADORES 
2404 0221 LDM T2 
2405 2423 Jl2 
2406 0041 STM 
2407 0346 INST 
2410 0020 LON 
2411 2423 Jl2 
2412 0041 STM 
2413 0375 RETURN 
2414 0203 TTA T2 
2415 0041 STM 
2416 0357 TAG 
2417 0020 LON 
2420 0000 0 
2421 0041 STM 
2422 0351 EXPECT 
2423 0225 Jl2 LCM T2 CHECK LCM INSTRUCTION 
2424 2426 Jl2 •3 
2425 oo3o AON 
2426 0000 0 
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2427 0061 NZP 
2430 0337 ERROR 
2431 0021 LOM 
2432 0043 PARAMl REPEAT I~ ONE ERROR OCCUREO 
2433 0261 NZP T2 ANO PROP~R PARAMETER SELECTED 
2434 2423 Jl2 
2435 0255 RAO T2 
2436 2426 J12 •3 UPOATE AODRESSE~ 
2437 0261 NZP T2 
2440 2423 Jl2 
2441 ooss RAO 
2442 0042 COUNTZ REPEAT 256 TIME~ 
2443 0261 NZP T2 
2444 2423 Jl2 
2445 0020 LON 
2446 2461 Jl3 SET UP ERROR RO~TINE 
2447 0041 STM 
2450 0362 ADORES 
2451 0221 LDM T2 
2452 2461 Jl3 

'"""' 
2453 0041 STM ,...... 
2454 0346 INST 0 

3 2455 0020 L.DN 
I 2456 2461 Jl3 

w 2457 0041 STM ru 2460 0375 RETl,!RN ...,., 
2461 0222 Jl3 LOI T2 CHECK LOI INSTRUCTION 
246Z 0046 IND IR 0 INO:~R • -BANK5 
2463 0235 SBM T2 
2464 2400 BANKS 
2465 0061 NZP JUMP IF NON•JERO f: ERROR 
2466 0337 ERROR 
2467 0021 1..DM REPEAT IE ER~OR OCCURED 
2470 0043 PARAMl 
2471 0261 NZP T2 
2472 2461 Jl3 
2473 C055 RAO 
2474 0046 IND IR UPDATE AQORESSES 
2475 0241 STM T2 
2476 2464 Jl3 •3 
2477 0034 SBN 
2500 0040 40 
2501 0261 NZP T2 
2502 2461 Jl3 
2503 0241 STM T2 RESTORE ~DORESSES 
2504 2464 Jl3 •3 
2sos 0041 STM 
2506 0046 IND IR 
2507 0055 RAO REPEAT 256 TI MES 
2510 0042 COUNTZ 
2511 0261 NZP T2 
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2512 2461 Jl3 
2513 0020 l.ON 
2514 2527 J14 SET UP ERROR RO~TINE 
2515 0041· STM 
2516 0362 ADORES 
2517 0221 LDM T2 
2520 2527 Jl4 
2521 0041 STM 
2522 0346 INST 
2523 0020 LON 
2524 2527 Jl4 
2525 0041 STM 
2526 0375 RETl~RN 
2527 0226 Jl4 L.CI T2 
2530 0046 IND IR 
2531 0231 ADM T2 
2532 2400 BANKS 
2533 0061 NZP 
2534 0337 ERROR ,.., 2535 0021 LDM 

f"'I 2536 0043 PARA Ml 
0 2537 0261 NZP T2 :::3: 
I 2540 2527 Jl4 

w 2541 0055 RAO w 2542 0046 IND IR UPDATE AQORE~SES y 
2543 0241 STM T2 
2544 2532 Jl4 •3 
2545 0034 SBN 
2546 0040 40 
2547 0261 NZP T2 
2550 2527 J14 
2551 0041 STM RESTORE ~OORESSES 
2552 0046 I NO IR 
2553 0241 STM T2 
2554 2532 Jl4 •3 
2555 ooss RAO 
2556 0042 COUNTZ 
2557 0261 NZP T2 
2560 2527 Jl4 
2561 0020 l.ON 
2562 2571 JlS SET UP E~ROR ROUTINE 
2563 0041 STM 
2564 0362 ADORES 
2565 0221 l.DM T2 
2566 2577 JlS 
2567 0041 STM 
2570 0346 INST 
2571 0020 LON 
2572 2575 JlS •2 
2573 0041 STM 
2574 0375 RETURN 
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2575 0226 L.CI T2 
2576 0046 IND IR 
2577 0232 JlS ADI T2 CHECK AD.~ INSTRUCTION 
2600 0046 IND IR 
2601 0061 NZP 
2602 0337 ERROR 
2603 0021 l.OM 
2604 0043 PARAMl 
2605 0261 NZP T2 
2606 2575 JlS •2 
2607 ooss RAO 
2610 0046 INOlR 
2611 0034 SBN 
2612 0040 40 
2613 0261 NZP T2 
2614 2575 Jl5 •2 
2615 00 1+1 STM 
2616 0046 I NO IR 

,....., 2617 0055 RAO LPI 
('\ 2620 0042 COUNTZ 
0 2621 0261 NZP T2 
3 2622 2575 Jl5 -2 J 
w 2623 0020 L.DN 
..r. 2624 2641 Jlb 
'Y 2625 0041 STM 

2626 0362 ADORES 
2627 0221 LDM T2 
2630 2641 Jl6 
2631 0041 STM 
2632 0346 INST 
2633 0020 LON 
2634 2637 Jl6 •2 
2635 0041 STM 
2636 0375 RET~RN 
2637 0226 LCI T2 LPI 
2640 0046 IND IR 
2641 0212 Jl6 LPI T2 CHECK 1..Pl INSTRUCTION 
2642 0046 IND IR 
2643 0061 NZP ERROR IF NON•ZERO 
2644 0337 ERROR 
2645 0021 LDM CHECK FOR REPEA! 
2646 0043 PARA~H 
2647 0261 NZP T2 
2650 2637 Jl6 •2 
2651 ooss RAO UPDATE ADDRESS 
2652 0046 IND IR 
2653 0034 SBN 
2654 0200 200 
2655 0261 NZP r2 
2656 2637 Jl6 ... z 
2657 0041 STM 
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2660 0046 INDIA 
2661 0055 RAO REPEAT l~O TIMES 
2662 0042 COUNTZ 
2663 0261 NZP T2 
2664 2637 Jl6 •2 
2665 0020 LON 
2666 0006 T30 
2667 0202 ATT T2 
2670 0264 UJP T2 
2671 3000 8ANK6 

3000 PRG 300~ 
3000 0203 BANK6 TTA T2 
3001 0041 STM 
3002 0357 TAG 
3003 0020 LON SET UP E~ROR ROUTlNE 
3004 3021 Jl7 
3005 0041 STM 
3006 0362 ADORES 
3007 0221 LDM T2 SET UP ERROR ROUTINE 
3010 3021 Jl7 

,-L, 3011 0041 STM 
f"'I 301Z 0346 INST 
0 3013 0020 LON 
3 3014 3017 J17 •2 ! I 
.w 3015 00'>1 STM 
l..n 3016 0375 RET~RN 
Lr' 3017 0222 LOI T2 

.3020 0046 IND IR 
3021 0216 Jl7 LSI T2 CHECK L•~•l• INSTRUCTION 
3022 0046 I NO IR 
3023 0061 NZP JUMP TO ~RRO~ IF NON~Z~RO 
3024 0337 ERROR 
3025 0021 LDM CHECK FOH REf'.'EA! ON ERROR 
3026 0043 PARAMl 
3027 0261 NZP T2 
3030 3017 Jl7 ... 2 
3031 ooss RAO UPDATE ADDRESS 
3032 0046 INDlR 
3033 0034 SBN 
3034 0015 15 
3035 0261 NZP T2 
3036 3017 Jl7 •2 
3037 0041 STM 
3040 0046 IND IR 
.J041 0055 RAO REPEAT 256 TIME~ 
3042 0042 COUNTZ 
3043 0261 NZP T2 
3044 3017 J17 ""2 
3045 0020 LON 
3046 3063 Jl8 SET UP E~ROR ROUTINE 
3047 0041 STM 
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:3050 0362 ADORES 
3051 0221 LDM T2 
3052 3063 Jl8 
3053 004f STM 
3054 0346 INST 
JOSS 0020 LON 
3056 3061 Jl8 •2 
3057 0041 STM 
3060 0375 RETURN 
3061 0222 LOI T2 
3062 0046 IND IR 
3063 0236 Jl8 SBI T2 CHECK SBI IN~TRUCTION 
3064 0046 IND IR 
3065 0061 NZP 
3066 0337 ERROR 
3067 0021 LDM REP~AT ON ERROR 
3070 0043 PARAMl 
3071 0061 NZP 
3072 3061 Jl8 •2 

,...., 3073 0055 RAO 
(.", 307't 0046 IND IR UPDATE AOORE~S 
~ 3075 0034 SBN 
3 3076 0040 40 
I 3071 0261 NZP 

.. ~2 l.JJ 
a- 3100 3061 J18 
y 3101 0041 STM 

3102 0046 IND IR 
3103 0055 RAO REPEAT 256 TIMES 
3104 0042 COUNTZ 
3105 0261 NZP T2 
3106 3061 Jl8 -2 
3107 0020 LON 
3110 3i3l J19 SET UP N~XT ERROR ROUTINE 
3111 0041 STM 
3112 0362 ADORES 
3113 0221 LDM T2 
3114 3i31 Jl9 
3115 0041 STM 
3116 0346 INST 
3117 0020 LON 
3120 3i23 Jl9 -6 
3121 0041 STM 
3122 0375 RETURN rt 

3123 0221 LOM T2 
3124 3000 BANK6 
3125 0041 STM I 

.. 
3126 0046 I NO IR 
3127 0025 LCM 
3130 0046 IND IR 
3131 0051 J19 RAM CHECK R.~.M~ INSTMUCTION 
3132 0046 IND IR 



ao92 TEST cor-1 

3133 0061 NZP 
3134 0337 ERROR 
3135 0021 l.DM CHECK FO~ REi:'EA! ON ERROR 
3136 0043 PARAMl 
3137 0261 NZP T2 
3140 3f 23 Jl9 •6 
3141 0255 RAO T2 UPDATE AQDRESS 
3142 3i24 Jl9 -s 
3143 0034 SBN 
314'+ 0100 100 
3145 0261 NZP T2 
3146 3123 J19 •6 
3147 0~41 STM T2 RESTORE ADDRESS 
3150 3124 J19 .. 5 
3151 ooss RAO 
3152 0042 COUNTZ REPEAT 256 TI MES 
3153 0261 NZP T2 
315'+ 3i23 Jl9 •6 
.31ss 0020 LON 
3156 3206 JZO 
3157 0041 STM 
3160 0362 ADORES 

"'"' 3161 0221 LDM T2 ("'\ 

0 3162 3206 J20 
3 3163 0041 STM 
I 3164 0346 INST w 

-'-1 3165 0020 LON 
y 3166 3204 J20 •2 

3167 0041 STM 
3170 0375 RETURN 
3171 0020 t.DN 
3172 0016 no 
3173 0102 ATT Tl 
3174 0030 AON 
3175 0001 1 STORE ANY DATA 
3176 0151 RAM Tl AT L.OCA!IONS 1000-------7376 
3177 1000 CHECK BANK16 
3200 0255 RAO T2 
3201 3117 CHECK 
3202 0261 NZP T2 
3203 3174 CHECK ... 3 
3204 0020 LON 
3205 0001 UPl 1 
,3206 0142 J20 STI Tl STORE INQIRE~T INSTRUC!ION ~HECK 
3207 0046 IND IR 
3210 0003 Cl.A 
3211 0121 LDM Tl 
3212 7000 BANK16 
3213 0034 SBN 
3214 0001 UP2 1 
3215 0061 NZP 



8092 TEST cOM 

3216 0337 ERROR 
3217 0021 LDM 
3220 0043 PARAMl UPDATE A~ORE~SES 
3221 0261' NZP T2 
3222 3204 UPl •l 
3223 0255 RAO T2 
3224 3205 UPl 
3225 0241 STM T2 
322tl 3214 UP2 
3227 0041 STM 
3230 0046 IND IR 
3231 0241 STM T2 
3232 3212 UP2 •2 
3233 0261 NZP T2 
3234 3204 UPl "'1 
3235 0055 RAO REPEAT ROUTINE 256 TIMES 
3236 0042 COUNTZ 
3237 0261 NZP T2 
3240 3204 UPl •1 

,..., 3241 0020 LON 
("\ 3242 0007 T34 
0 3243 0202 ATT T2 
3 3244 0264 UJP T2 
I 3245 3400 BANK7 w 

CP 3400 PRG 3400 
y 3400 0002 BANK7 NOP 

3401 0020 Nl6 LON ZERO OUT COUNTE~S 
3402 0000 0 ANO BEGIN BUEFER 
3403 0241 STM T2 COMPARE CIR~UITRY TEST 
3404 3412 BERl 
3405 0241 STM T2 
3406 3416 BXRl 
3407 0241 STM T2 
3410 3462 REPEAT 
3411 0020 LON 
3412 0000 BERl 0 
3413 0204 ABR T2 
3414 3442 Nl7 BUSY AOO~ESS CJUMP) 
3415 0020 LDN 
341& 0000 BXRl 0 
3417 0205 ABX T2 
3420 3446 Nl~ BUSY ADDRESS CJUMR) 
3421 31~~ !BI Tl CHECK FOR COMPARE 
3422 Nl9 
3423 0170 IBI Tl CHECK FOR BU~FER BUSY 
3424 3456 N20 
3425 0255 RAO T2 
3426 3412 BERl UPDATE COUNTERS 
3427 0255 RAO T2 
3430 3416 BXRl 
3431 0261 NZP T2 
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3432 3411 BERl •l REPEAT O~ERATION 
3433 0255 RAO T2 
3434 3462 REPEAT 
3435 0261 NZP T2 
3436 3411 BERl -1 
3437 0001 CBC CLEAR BUEFER CONOftOLS 
3440 0264 UJP T2 
3441 3463 BANK7Z 
3442 0077 Nl7 HLT BUFFER BUSY ON ABI INST. 
3443 0007 CBC CLEAR BU~FER CONTQOLS -
3444 0264 UJP T2 
34~5 3411 BERl •l 
3446 0077 Nl8 HLT BUFF£R BUSY ON AB~ INST. 
3447 0007 CBC CLEAR BUEFER CONTROLS 
3450 0264 UJP T2 
3451 3415 BXRl •l 
3452 0077 Nl9 HLT BUFFER B~SY ON ~BI INST• 
3453 0007 CBC CLEAR BUEFER CONTROLS 
3454 0264 UJP T2 
3455 3421 BXRl •3 ,., 3456 0077 N2o HLT BUFFER BUSY INDICATES COMPARE CIRCUITRY FAIL.ED ,..., REM IF SER AND BXR s SAME,- IF SER ANO BXR 

0 REM NOT SAMEt THIS IN9ICAT~S COUNTER ERROR 3 
I 3457 0007 CBC 
w 3460 0264 UJP T2 
-D 3461 3411 BERl -1 y 

3462 0000 REPEAT 0 
3463 0071 BANK7Z HLT HALT AFT~R F~RST P.ASS THRU !EST 
3464 0255 RAO T2 
3465 3511 BANK7A 
3466 0034 SBN 
3467 0010 10 
3470 0261 NZP T2 
3471 3503 BANK7B 
3472 0241 STM T2 
3473 3511 BANK TA 
3474 0020 LON 
3475 0077 77 
3476 0241 SrM r2 
3477 3463 SANK7Z 
3500 0077 HLT ENO OF r;sr 
3501 0064 UJP 
3502 0000 START 
3503 0020 BANK7B LON 
3S04 0002 2 
3505 0241 srM r2 

' 3506 3463 BANK7Z 
3507 0064 UJP 
3510 0000 START 
3511 0000 BANK7A 

7000 8ANK16 EQU 7000 
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0001 T04 EQU 1 
0002 TlO EQU 2 
0003 Th EQU 3 
0004 T20 EQU 4 
0005 T24 EQU 5 
0006 T30 EQU 6 
0001 T34 EQU 7 
0010 T40 EQU 10 
0011 T44 EQU 11 
0012 TSO £QU 12 
0013 T54 EQU 13 
0014 T60 EQU 14 
0015 T64 EQU 15 
0016 no EQU 16 
0017 T74 EQU 17 
0100 Tl EQU 100 
0200 T2 EQU 200 
0300 T3 EQU 300 
7777 RANDOM EQU 7111 

,...., 
rt 
0 
:3: 

' ..r:: 
Cl 
y 
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0000 ERR EGU G ERROR STOP 
0001 SHA EQU 1 SHIFT A l.EFT ONE llT 
0002 NOP EQU 2 NO OPERAIION 
0002 ATT EQU 2 A TO TAG REGISTER 
0003 CLA EQU 3 CLEAR REGISTER A 
0003 TTA EQU " 3 TAG REGISTER-TO A 
0004 ABR EQU 4 A TO BUFEER ~NTRA~CE REGISTER 
0005 ABX EQU 5 A TO BUFFER EXIT REGISTER 
0006 BER EQu 6 CONyENrs-OF SER REGisrER rO A 
0007 CBC EQU 7 CLEAR BUFFER CONTROLS 
0010 LPN EQU 10 LOGICAL ~ROOUCT NO ADDRESS 
0011 LPM i fQU 11 LOGICAL PRODUCT MEMORY ADDRESS 
0012 \..PI EQU 12 LOGICAL PRODUCT INDIRECT ADDRESS 
0013 CIL EQU 13 CLEAR IN!ERRUPT LQCKOUt 
0014 LSN EQU 14 LOGICAL SUM NO AOORESS' 
0015 l.SM EQU 15 LOGICAL §UM MEMORT ADDRESS 
0016 l.SI EQU 16 LOGICAL ~UM INO~RECT ADORES~ 
0020 LON EQU 20 LOAD A NO ADDRESS 
0021 L.DM EQU 21 LOAD A M~MORY A~O~ESS 

" 0022 LOI EQU 22 LOAO A INDIRECT ADDRESS 
f""I· 0025 L.CM f QU 25 LOAD COM~L.IM~NT TO A MEMORY 0 
3 0026 LCI EQU 26 LOAD COMPLIMENT TO A INDIRECT 
I 0030 AON EQU 30 ADD NO AODRESS 

..i= • 0031 AOM EQU 31 ADO MEMORY ADDRESS I::-' 
y 0032 AOI EQU 32 Aoo:INOI~ECT AD~RESS 

0034 SBN EQU 34 SUBTRACT NO ADDRESS 
0035 SBM EQU 35 SUBTRACT MEMORY ABDRESS 
0036 SBI EQU 36 SUBTRACT INDIRECT ADDRESS 
0041 STM EQU 41 STORE MEMORY ADDRESS 
0042 STI EQU 42 STORE IN~IRE~T ~06RESS 
0051 RAM EQU 51 REPLACE ADD MEMORT ADDRESS 
0055 RAO EQU 55 REPLACE ADO ONE MEMORY ADDRESS 
0060 ZJP EQU 60 JUMP, IF CONTENTS OF A = zEeo 
0061 NZP E~U 61 JUMPt IF CONlENTS OF A = NON~ZERO 
0062 pJp EQU 62 JUMP• IF CoNTEN!s of A ARE PoSITIVE 
0063 NJP EGU 63 JUMP, IF CONTENTS OF A ARE NfGATlVE 
0064 UJP EQU 64 UNCONDITIONAL JUMR , 
0070 IBI EQU 70 INITIATE BUFFER INPUT 
0071 180 EQU 71 .INITIATE SUF~ER OUTPUT 
0072 INN EQU 72 INPUT NORMAL. 
0073 OUT EQU 73 OUTPUT NORMAL. 
0074 OTN f QU 74 OUTPYTt NO ADDRESS 
0075 EXF EQU 75 ExYERNAL FuN~TION 
0076 INA EQU 76 lNPlJT To A 
0077 HLT EQU 77 HALT 

SUPS 
0000 ENO 



NUMBER: {f20} CP1 

TITLE: Test of 170 Card Punch Controller 

MINIMUM EQUIPMENT NEEDED: 8092, 8094, 170 

PURPOSE 

This program will check the punch controller and the control unit. 

OPERATII\U INSTRUCTIONS 

LOAD ADDRESS: 000 

STARTING ADDRESS: 000 

TERMINAL ADDRESS: 647 

Section 1: Status test. Put 2 in A and start at 000. When a status condition 
is simulated, a halt will occur at P = 61. A will contain the status response. 
Reset run switch to continue. 

Secti.on 2: Card check. Put 0 in A arid start at 000. Cards will be punched 
out which are visually inspected and should look like the sample shown. The 
test will run until a status condition exists. 

HALTS 

P=61, 67 

{CP1-1} 

Status halt. A contains 
status code. Reset run 
switch to continue. 



0000 
0001 

0010 

0020 

0030 

0040 
0041 
0042 
0043 
0044 
0045 
0046 
0047 
0050 
0051 
0052 
0053 
0054 
0055 
0056 
0057 
0060 
0061 
0062 
0063 
0064 
0065 
0066 
0067-
0070 
0071 
0072 
0073 
0074 
0075 
0076 
0077 
0100 
0101 
0102 
0103 
0104 
0105 
0106 
0107 

064 
045 

113 

113 

113 

113 
000 
000 
ooo 
ooo 
075 
063 
001 
060 
070 
075 
030_ 
040 
076 
076 
060 
052 
077 
064 
052 

077 
075 
030 
040 
076 
076 
061 
067 
020 
001 
102 
075 
030 
002 
173 
000 
250 

UJP 

CIL 

CIL 

CIL 

CIL 

EXF 

ZJP 

EXF 

INA 

ZJP 

HLT 
UJP 

HLT 
EXF 

INA 
INA 
NZP 

LDN 

ATT 
EXF 

OUT 
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0110 020 LDN 
0111 002 
0112 041 STM 
0113 041 
0114 021 LDM 
0115 042 
0116 041 STM 
0117 043 
0120 055 RAO 
0121 043 
0122 061 NZP 
0123 120 
0124 055 RAO 
0125 041 
0126 061 NZP 
0127 114 
0130 020 LDN 
0131 030 
0132 051 RAM 
0133 042 
0134 064 UJP 
0135 070 

. I 

0400 000 -
0401 001 
0402 060 
0403 000 
0404 000 
0405 000 
0406 000 
0407 ooo 
0410 ooo 
0411 ooo 
0412 000 
0413 007 
0414 025 
0415 020 
0416 000 
0417 002 
0420 014 
0421 000 
0422 000 
0423 000 
0424 000 
0425 000 
0426 000 
0427 000 
0430 000 
0431 070 
0432 052 
0433 040 

-tCP1-3} 



0434 
0435 
0436 
0437 
0440 
0441 
0442 
0443 
0444 
0445 
0446 
0447 
0450 
0451 
0452 
0453 
0454 
0455 
0456 
0457 
0460 
0461 
0462 
0463 
0464 
0465 
0466 
0467 
0470 
0471 
0472 
0473 
0474 
0475 
0476 
0477 
0500 
0501 
0502 
0503 
0504 
0505 
0506 
0507 
0510 
0511 
0512 
0513 
0514 
0515 
0516 
0517 

000 
004 
003 
000 
000 
000 
000 
000 
000 
000 
007 
000 
025 
020 
000 
010 
000 
060 
000 
000 
000 
000 
000 
000 
070 
000 
052 
040 
000 
020 
000 
014 
000 
000 
000 
000 
000 
007 
000 
000 
025 
020 
000 
040 
000 
003 
000 
000 
000 
000 
000 

. 070 
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0520 ooo 
0521 000 
0522 052 
0523 040 
0524 001 
0525 ooo 
0526 ooo 
0527 ooo 
0530 060 
0531 ooo 
0532 ooo 
0533 ooo 
0534 007 
0535 000 
0536 ooo 
0537 ooo 
0540 025 

---0541 - 020 
0542 002 
0543 QOO 

- . ·---0544 ooo - .,.._ ~ " -

0545 ooo 
0546 014 
0547 ooo 
0550 000 
0551 000 
0552 070 
0553 000 
0554 000 
0555 000 
0556 052 
0557 040 
0560 004 
0561 000 
0562 ooo 
0563 ooo 
0564 003 
0565 000 
0566 000 
0567 007 
0570 ooo 
0571 ooo 
0572 000 
0573 ooo 
0574 025 
0575 020 
0576 010 
0577 000 ~-

0600 ooo 
0601 ooo 
0602 ooo 
0603 060 
0604 ooo 

- 0605 070 

{Cp1.-5}. 



0606 
0607 
0610 
0611 
0612 
0613 
0614 
0615 
0616 
0617 
0620 
0621 
0622 
0623 
0624 
0625 
0626 
0627 
0630 
0631 
0632 
0633 
0634 
0635 
0636 
0637 
0640 
0641 
0642 
0643 
0644 
0645 
0646 
0647 

000 
000 
ooo 
coo 
052 
040 
020 
000 
ooo 
coo 
ooo 
014 
007 
000 
ooo 
ooo 

_ooo 
ooo 
025 
020 
040 
000 
ooo 
ooo 
600 
(:)Q3 
010 
eoo 
c:>oo 
ooo 
eoo 
ooo 
052 
040 

{CP1-6} 



SECTION 2 

I HI I I I I 
001000000000000000000000000000&10000000000111oooooooooooooooooonoaonoooo1a101010 
I 2 3 .. 5 6 1 8 9 10 11 12 13 14 lj Ill 11 18 19 21l ZI 22 ;3 24 25 2li 27 28 Z'.l 30 31 32 3J 34 35 36 37 33 39 40 41 42 43 « 45 4G ~1 43 43 sa 51 52" S4 55 5o'.i 57 r.a :.3 &O 61 El Cl 64 65 ts 67 &3 69 70 71 72 7l ;4 75 7i 17 71 79 co 
I l 111 t l 111 I 111 t I l t I 1 1111 11t1 u I l 11111 t 1 t 1 t 1l1 UI l t 111 t 1 t 1 1 ! 111 1 I 1 I 1 111 I 1 11111111 

~ -· ___ _,".,_,. ....... ,_,..___ ~.,,'<"'_.. -

22 2212 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 H 2 2 2 2 2 2 22 2 2 2 2 2 2 2 2 2 2 2 2 I U 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 B 2 D 2 12 12 
I 2 3 4 5 6 7 8 9 IC 11 ti 13 14 IS 16 17 18 19 20 21 22 23 24 25 25 27 Z3 29 30 31 JZ 33 34 ~5 36 31 3a 33 40 41 •1 4J « 4j 40 47 48 43 SO 51 ~ !3 5-1 ~ 55 57 S8 Sl 63 t' S2 53 64 65 66 67 6ll &9 70 71 n '3 7~ ·5 iS 77 78 ;3 O.J 

3 l 3 3 J I 3 3 3 3 3 3 l J 3 3 3 3 3 3 3 3 3 J H 3 3 3 3 l J l 3 l 3 J l 3 3 3 3 3 3 3 3 J 3 3 3 3 HI 3 3 3 J J 3 3 3 n 3 3 J 3 3 3 3 3 J I 3 1 J I l I 
t44444l444444444444444ll444444444444444444444444444444lll444444444444444l414B414 
' 2 a • ~ & 1 s 9 10 1• :2 13 u 1s 1s 11 1f 19 2!l 21 22 n 2n:i tf:7 2a :flif31 JfJJ 34 ~~-lli 3133394o-41-4243«-,~-~ 41 •flfla s: _si_ti S4 55 s1fs1 sa s~ oo s1 62 Gl :;.c cs e& s168'310 11 12 13 1• :s 1•;, ,J 19 5'l 

sssssss1ssssssssssssnsssssssssssssssssssssssssssssssssss&11sssssssssssss1s1s&sl 
6 66 6 6 6 6 G I 6 6 6 6 6 6 6 6 6 H 6 6 6 6 6 6 6 6 6 6 6 6 s 6 66 6 6 6 6 6 6 6 6 6 6 6 SG 6 :; 6 6 6 6 6 6 6 6 6 In 6 6 6 6 6 6 6 6 6 I 6 I & I u I 6 
t 2 3 4 5 & 1 1 9 1~ 11 12 u 14 15 1s 11 18 13 20 21 21 23 z• 2S 2s 21 2s 29 30 31 :12 33 ~ 35 l5 37 Ji 39 "° 41 c2 u « 45 4S n u 4S so s1 52 53 S4 5~ ss ~ sa 59 60 61 oz 63 &4 ss ss &7 Gi &~ 10 11 12 ::l 1c 15 1& 11 . a 1s a:i 

11111111111111111111111111111111111111111111111111111111111111111111111111111111 

a a a a a a as as Bs s 8 Us sea a a ea a a ea ea a a a as a a a a a a a a a a a a as a a a a a a g a a a a a a a a a a &Use a la la Ba la -
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NUMBER{ T21 } CP2 

TITLE: Card Punch Program 

MINIMUM EQUIPMENT NEEDED: 8092, 8094, 170 

PURPOSE 

This program will punch out binary cards for use in card reader tests (Tl 7, 
Tl8). 

OPERA TING INSTRUCTIONS 

LOAD ADDRESS: 000 

STARTING ADDRESS: 000 for 5252 cards 
002 for 2525 cards 
004 for binary with 7 and 9 in column 1 
006 for binary without 7 and 9 in column l 

TERMINAL ADDRESS: 1647 

p = 203 
220 
235 
253 

HALTS 

{(P2-1} 

Status halts. A contains status 
code. 



0110 075 EXF 
0111 063 
0112 001 
0113 075 EXF 
0114 030 
0115 002 
0116 020 LDN 
0117 003 
0120 102 ATT 
0121 020 LDN 
0122 043 
0123 141 STM 
0124 000 
0125 020 LDN 
0126 070 
0127 141 STM 
0130 034 
0131 173 OUT 
0132 000 
0133 250 
0134 064 UJP 
0135 004 
0136 
0137 
0140 075 EXE 
0141 063 
0142 001 
0143 075 EXF 
0144 030 
0145 002 
0146 020 LON 
0147 003 
0150 102 ATT 
0151 020 LDN 
0152 003 
0153 141 STM 
0154 000 
0155 020 LDN 
0156 030 
0157 141 STM 
0160 034 
0161 173 OUT 
0162 000 
0163 250 
0164 064 UJP 
0165 006 
0166 
0167 000 
0170 075 EXF 
0171 030 
0172 040 
0173 076 INA 



0000 064 UJP 
0001 170 
0002 064 UJP 
0003 205 \ 
0004 064 UJP 

i 

\ 0005 222 
0006 064 UJP 
0007 240 
0010 113 

0020 113 

0030 113 

0040 113 

0050 075 EXF 
0051 063 
0052 001 
0053 075 EXF 
0054 030 
0055 002 
0056 020 LDN 
0057 002 
0060 102 ATT 
0061 173 OUT 
0062 016 
0063 266 
0064 064 UJP 
0065 000 
0066 
0067 
0070 075 EXF 
0071 063 
0072 001 
0073 075 EXF 
0074 030 
0075 002 
0076 020 LDN 
0077 002 
0100 102 ATT 
0101 173 OUT 
0102 000 
0103 250 
0104 064 UJP 
0105 002 
0106 
0107 I' 



0174 041 STM 
0175 167 
0176 076 INA 
0177 021 LDM 
0200 167 

- 0201 060 ZJP 
0202 050 
0203 077 HLT 
0204 

:--"· 0205 075 EXF 
0206 030 
0207 040 
0210 076 INA 
0211 041 STM 

-----~ ---0212 --167 
0213 076 INA 
0214 021 LDM 
0215 167 
0216 060 ZJP 
0217 010 
0220 077 HLT 
0221 
0222 075 EXF 
0223 030 
0224 040 
0225 076 INA 
0226 041 STM 
0227 167 
0230 076 INA 
0231 021 LDM 
0232 167 
0233 060 ZJP 
0234 110 
0235 077 HLT 
0236 
0237 
0240 075 EXF 
0241 030 
0242 040 
0243 076 INA 
0244 041 STM 
0245 167 
0246 076 INA 
0247 021 LDM 
0250 167 
0251 060 ZJP 
0252 140 
0253 077 HLT 
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1000 
1001 
1002 
1003 
1004 
1005 
1006 
1007 
1010 
1011 
1012 
1013 
1014 
1015 
1016 
1017 
1020 
1021 
1022 
1023 
1024 
1025 
1026 
1027 
1030 
1031 
1032 
1033 
1034 
1035 
1036 
1037 
1040 
1041 
1042 
1043 
1044 
1045 
1046 
1047 
1050 
1051 
1052 
1053 
1054 
1055 
1056 
1057 
1060 
1061 
1062 

0 77 
077 
077 
077 
077 
077 
077 
077 
077 
077 
077 
077 
077 
060 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
077 
077 
077 
677 
077 
077 
077 
077 
077 
077 
077 
077 
077 
060 
000 
000 
000 
000 
000 
000 
000 
000 
000 
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1063 000 
1064 000 
1065 ooo 
1066 ooo 
1067 000 
1070 077 
1071 077 
1072 077 
1073 077 
1074 077 
1075 077 
1076 077 
1077 077 
1100 077 

--, 
1101 077 \ 

1102 077 
1103 077 
1104 077 
1105 060 
1106 000 
1107 000 
1110 000 
1111 000 
1112 000 
1113 000 
1114 000 

. 1115 000 
1116 000 
1117 000 
1120 000 
1121 000 
1122 000 
1123 000 
1124 677 
1125 077 
1126 077 
1127 077 
1130 077 
1131 077 
1132 077 
1133 077 
1134 077 
1135 077 
1136 077 
1137 077 
1140 077 
1141 060 
1142 ooo 
1143 ooo 
1144 ooo 
1145 000 
1146 000 
1147 000 
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" 
1150 000 
1151 000 
1152 000 
1153 000 
1154 000 
1155 000 
1156 000 
1157 000 
1160 077 
1161 077 
1162 077 
1163 077 
1164 077 
1165 077 
1166 077 
1167 077 
1170 077 

·· 1171 077 
1172 077 
1173 077 
1174 077' 
1175 060 
1176 000 
1177 000 
1200 000 
1201 000. 
1202 000 
1203 000 
1204 000 
1205 000 
1206 000 
1207 000 
1210 000 
1211 000 
.1212 000 
1213 000 
1214 077 
1215 077 
1216 077 
1217 077 
1220 077 
1221 077 
1222 077 
1223 077 
1224 077 
1225 077 
1226 077 
1227 077 
1230 077 

.1231 060 
1232 000 
1233 000 
1234 000 



1235 000 
1236 ooo 
1237 000 
1240 000 
1241 000 
1242 000 
1243 000 
1244 000 
1245 000 
1246 ooo 
1247 000 
1250 077 
1251 077 
1252 077 

r~ 

1253 077 
1254 077 
1255 077 
1256 077 
1257 077 
1260 077 
1261 ·011 
1262 077 
1263 .. 017-
1264 077 
1265 060 

1400 043 
1401 077 
1402 040 
1403 014 
1404 007 

'1405 077 
1406 001 
1407 025 
1410 . 025 
1411 025 
1412 025 
1413 025 
1414 025 
1415 020 
1416 051 
1417 025 
1420 025 
1421 015 
1422 022 
1423 052 
1424 052 
1425 052 
1426 052 
1427 052 
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1430 
1431 
1432 
1433 
1434 
1435 
1436 
1437 
1440 
1441 
1442 
1443 
1444 
1445 
1446 
1447 

-·-T450 
1451 
1452 

--~1453 

1454 
1455 
1456 
1457 
1460 
1461 
1462 
1463 
1464 
1465 
1466 
1467 
1470 
1471 
1472 
1473 
1474 
1475 
1476 
1477 
1500 
1501 
1502 
1503 

- 1504 
1505 
1506 
1507 
1510 
1511 
1512 
1513 

052 
052 
052 
040 
070 
063 
014 
060 
061 
046 
031 
025 
025 
025 
025 
025 

.. 025 
020 
004 
010 
043 
074 
010 
021 
006 
052 
052 
052 
052 
052 
052 
040 
074 
007 
040 
063 
070 
017 
001 
G25 
025 
025 
025 
025 
025 
020 
crn 
070 
000 
027 
077 
060 
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1600 
1601 
1602 
1603 
1604 
1605 
1606 
1607 
1610 

----- -- __ ..J. 611 
1612 
1613 
1614 
1615 
1616 
1617 
1620 
1621 
1622 
1623 
1624 
1625 
1626 
1627 
1630 
1631 
1632 
1633 
1634 
1635 
1636 
1637 
1640 
1641 
1642 
1643 
1644 

----1645 
1646 
1647 
1650 

041 
066 
004 
021 
002 
052 
052 
052 
052 
052 
052 
040 
076 
007 
040 
017 
074 
or1----- -
001 
025 
025 
025 
025 
025 
025 
020 
977 
070 
000 
Q23 
077 
960 
002 
·052 
052 
052 
()52 

·-{)52 
052 
040 
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1514 
1515 
1516 
1517 
1520 
1521 
1522 
1523 
1524 
1525 
1526 
1527 
1530 
1531 
1532 
1533 
1534 
1535 
1536 
1537 
1540 
1541 
1542 
1543 
1544 
1545 
1546 
1547 
1550 
1551 
1552 
1553 
1554 
1555 
1556 
1557 
1560 
1561 
1562 
1563 
1564 
1565 
1566 
1567 
1570 
1571 

. 1572 
1573 
1574 
1575 
1.576 
1577 

002 
052 
052 
052 
052 
052 
052 
040 
076 
000 
037 
017 
014 
000 
075 
025 
025 
025 
025 
025 
025 
020 
025 
ens 
012 
006 
052 . 
052 
026 
052 
052 
052 
052 
052 
()52 
(}40 
014 
063 
006 
060 
031 
046 
015 
025 
025 
025 
025 
Q25 
Q25 
Q20 
002 
QlO 

" 
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8092/8130/C813 CARD READER TEST (CRT) 

This NCR Card R~ader test checks the ability of the Card Reader· 
to r~ad Hollerith to BCD and/or to read straight binary. Before 
and after each card is r~ad, status is checked. Errors will be 
listed on the line printer if the printeris in a ready condition; 
otherwise, local available registers will list errors. All error 
stops are listed on tl"E writeup tables 1 and 2. The Hollerith and 
the binary test are completely separate from each other. 

I. OPERATIONAL PROCEDURE 

A. RESTRICTIONS 

1. P813 HR300 Printer needed 
2 .- Five ( 5 J :special cards are needed for the binary test 

B. LOADING PROCEDURE 

1. Load mode test CRT from 64 column punched binary cards. 
The initial stop is P = 7700. 

C. PARAMETERS 

When initially starting test, test will halt at P = 0002. 
At this point enter selected parameter into the A register.· .. 

Binary Test = 000 
Hollerith Test = 001 

II. MESSAGES 

A. NORMAL MESSAGES 

1. If cards are being read correctly, program will con­
tinue to run until an error occurs or the hopper is 
empty. 

B. ElmOl~ MESSAGES 
TABLE ONE 

BI NAl~Y CAim 

J\ Rr>qi s 1 Pr Contents·* 

14,J 1,6,3 
253 '2 50' 245 ,242 
252,247,244,241 
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Instruction Attempted 
and Reiected 

ABR (X04) 
ABX (XOS) 
IBI (X70) 



TABLE ONE (Cont'd.) 

*A Register Defined 
14,253,252 
11,250,247 
6, 245,244 
3, 242 ,251 

Release and activate run 
of the above stops. 

P Register A Register 

1766 300 

1773 200 

2000 xxx 

2005 100 

4"314 23 

6330 20 
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Last Card Routine In 
#1 \ 
#2 \ 

#3 ' #4 or #5 

switch to continue after any 

Interpretation 

Input hopper of card reader 
indicates an empty condition. 
Reader status in "Au Register. 
Release and activate run switch 
to continue. 

Pause switch on card reader 
has been activated. Release 
and-activate run switch to con­
tinue. Reader status in "A" 
Register. 

Status in the "A" Register is .. 
~mproper·status from card reader 
along with or without proper 
.status co.ndi tion. .Release and 
activate run switch to continue. 

Late input request status condi­
tion from card reader; this 
should never happen. Check buffer 
circuit in computer or status 
circuit in reader. Card status 
in "A" r~egister. Release and 
activate run switch to continue. 

Data error from card reader. 
Results of such listed on printer. 
Release and activate run switch 
to continue. 

Card reader jam. Data listed 
on printer should be the symbol 
(v) which equals octal 77. 
Correct error, release and 
activate run switch to continue. 



TABLE ONE {Cont'd.) 

p Register "A" Register BER BXR Interpretation 

6440 24 Data N/A Printer is not ready. 
Read The last card read is 

not one of the five 
special binary cards 
needed £or this test. 
Recycle run switch £or 
next word to display 
in the buff er entrance 
register. Clear the 

"A'' Register and .release 
and activate run switch 
to ignore the rest o:f 
the error data and read 
the next card. 

6415 21 N/A N/A -The last card read is 
not one of the five 
special test cards. 
Data read is listed on 

-the printer. Release 
and activate run switch 
to continue operation. 

6462 25 N/A N/A Printer is not ready. 
Program attempted to 
read a card, but there 
was no card movement 
past the photo cells. 
Possible jam in reader 
or hopper empty switch 
is giving the improper 
status if - the hopper is 
not empty. Correct --error, release and 
activate run switch to 
continue. 

6663 22 Data Data Reader column failure. 
Read Expected Printer is not ready. 

Recyc::le run switch t"O 

reload BER and BXR 
registers with next 
data word. Clear nA" 
l~egister, release an.i 
ac ~ i vat~ run switch to 
i ~ll"H )rf' the rest L'r th~., 

data, .-1nd prL"9 ram will 
attc)mpt to read the 
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P Register 

4650 

4676 

4463 

4754 

4761 

p Register 

5017 

p l<Pqis1f~r 

4770 

TABLE TWO 

A Register 

011 

xxx 

011 

001 

002 

A Register 

003 

I\ Hegister 

xxx 

{CRT-4} 

Interpretation 

Status from card reader indicates 
late·input request. Data read 
indicated on printer. 

Illegal status from card reader. 
Status is in the "A" Register. 

Card reader input hopper is empty. 
Load proper cards, release and 
activate run switch. 

Printer cannot be accessed. Catd 
reader inpµt hopper is empty. Load 
proper test cards, release and 
activate run switch. 

Printer cannot be accessed. Pause 
switch on reader is on. Release 
pause switch, release and activate 
run switch. 

BER BXR Interpretation 

Data Data Printer cannot be 
Read Expected accessed. Colunm 

error on card reader. 
Release and activate 
run sivi tch to reload 
registers with nl~Xt 

data word read. Clear 
"A" Register, release 
and activate run 
switch to ignore the 
rest of the data and 
continue card read 
operation. 

Interpretation 

P cinte r cannot be accPssed. Card 
read<:~ r has res pond1;;;)d with illegal 
status alon9 with or without 1 t°' ~;<.:11 

status. SU\tus is in "A" regisH~r. 

Release and ~ctivate run switch to 
continue. 



P Register 

4747 

5127 

5501 

P Register 

5420 

5372 

TABLE TI~O (Cont'd.) 

A Register 

xxx 

006 

007 

A Register 

077 

000 

10 

Interpretation 
\ 
\ 

Printer status has gone not ready 
since last output. Card statJs is 
in "A" Register. Release and 
activate run switch for more error 
indications. 

A buffer operation is 1rying 10 be 
performed, but the buffer indicates 
it is busy. Buffer should not be 
busy. Release and activate run 
switch to try again. 

Buffer is constantly busy after try­
ing ten times to do an input buffer 
from the card reader; buffer should 
not be busy. Release and activate 
run switch to attempt to continue. 

BER 

Data 
Read 

N/A 

N/A 

BXR 

Data 
Expected 

N/A 

N/A 

Interpretation 

Column read error. 
Printer is not ready. 
A column failed to 
read correctly or 
there is an improper 
card in the deck. 
Error card is the last 
one read. Release 
and activate run switch 
to continue. 

Column read error. 
Error data listed on 
printer. Release and 
activate run switch 
to continue 

Pause std tch on 
reader has been acti-
vated. Relea~e and 
activate run s~itch 
to continue. 
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Ill. DESCRIPTION 

A. BINARY TEST 1 

STAl 1. 
2. 

STAT 

SELECT 3. 

BUSY2A-2 

4. 
5. 
6. 

7. 
8. 

Gl 9. 

HAl 10. 
Rl 11. 
Sl 12. 

13. 

G2 14. 

15. 
16. 

SPEl 17. 
PRTl 18. 

Pl?INTZ l <). 

20. 

Zero out error and card counters 
Select card reader status 
a. Ir error, halt and display card status in the 

oAn Register 
Check £lag5 £or card pattern to read 
Select pattern number X* 
Set up buffer busy return jump address 
Set up buffer registers 
a. Ir burrer busy, jump and halt 
Select card reader £or binary 
Input on burrer channel 
Compare read and expected data as it arrives in memory 
a. Ir error, go to Section A-14 
Repeat Section A-9 until 80 cols are read 
Reset counters 
Check error £lag £or errors 
a. Ir errors, go to Section A-18 
Repeat steps 1-13 until errors are detected or card 
reader input hopper becomes empty. · ** 
Update rlagl error counter 
a. If less than 9 errors, return to Section A-10 
Reset Cardl column counters 
Check £or all 5 patterns checked 
a. If all patterns checked, see Section A-22 
Check Card2 pattern. See Section B-7 
Store card image expected data in the printer output area 
a. Ir printer ready, go to Section A-19 
b. Load bu££er entrance register with data read and 

buffer exit register with expected data. Load "A" 
Register with 22 and halt. 
*At this point, there is a card reader error and­
the printer status says not ready. Manually clear 
the "A" Register and program will resume back at 
Sf~c ti on A-1 

c. Jklp(.~."lt s(~ctjon 1\-lBb until all words examined 
d. Go to Section A-J 
Output <::lxpPcted and rPceived data 
lla11 and display 23 octal in "A" }(egister 

x Initially pattern I will be selected 

*~ Input hopper empty status is an error halt condition 
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21. Go to Section A-1 
SPE2 22. l~eset error counters 

23. Check £or 77 octal in all columns read 
a. I£ no compare, go to Section A-28 

24. Check £or printer ready and not busy 
a. I:f not ready, go to A-35 

25. Output Statement A 

STATEMENT A 

READER FAILURE, NO CARD MOVEMENT. JAM 
COLS. 1 40 DATA READ 77 77 77 77 . . . 77 77 

--COLS• --41------- -80 ---DATA--READ - 77 7,7 77 77 • 

SPE4Al-6 26. 
27. 

SPE3 28. 
29. 

Enter "A" Register with-20 octal and halt 
Go to Section A-1 
I:f printer is not ready, go to Section A-32 
Output Statement B 

STATEMENT B 

COLS. 1 

BAD CARD IN DECK 

40 DATA READ . . . . . . 
COLS. 41 

SPE6A 

SPE7 

30. 
-31. 
32. 

33. 

34. 

35. 

80 DATA READ . . 

Enter "A" Register with 21 octal and halt 
Go to Section A-1 
Load bu:E:Eer exit register with data read and load 
"A" Register with 24 octal and halt 
Repeat Section A-32 with successive words until all 
words are examined or i:E the "A" Register is manually 
cleared, go to Section A-34 
Go to Section A-1 

Load "/\" f?egis ter w:i th 2 5 and halt 
XThis indicatPs printer not ready and a card jam in 
card rpadc>r 

36. Go 10 Section /\-1 
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. B. BIN/\ RY TEST 2 

STAl 1. 
2. 

READ22+3 3. 
4. 
5. 

G7-2 6. 
G-9 7 • 

H-2 8. 
9. 

Do steps I, 2, and 3 of Section A 
Select card pattern #2 
Set up buffer busy return jump addresses 
Set up bu:f:f er 
Select reader for binary 
Input data 
Compare data as it arrives in memory 

. a. I:f error, go to Section B-13 
Updata counters 
Repeat Section B 7-9 until 80 cols are read 
Restore counters 
Check for read errors 

I 

\ 

READ23-5 10. 
5.,.2 11. 
PRT2 a. If errors, store card image expected in printer 

output area and do steps 18, 19, 20 or 18A, 18B, 
--"'and 18C, 18D, Section A 

G-8 

RE2+5 

STAl 

RE/\023 

(.;·1 ·_1 •.• 2 

G·- 14<? 

12. 
13. 

14. 
15. 
16. 
17. 

18. 

19. 

Go to section B-1 
Update error Flag2 
a. If.~ess than 9-errors, go to Section B-7 
Reset Section B £Ounters 
Check to see i:f all :five patterns have been checked. 
If all five patterns checked, go to Section B-18 
Check card pattern #3 Section C-7 

Do Section A, steps 22, 23, 28, 32, and 33 or 22, 23, 
24, 35 or 22, 23, 24, 25, and 26. 
Go to Section B-1 

C. BINARY TEST 3 

1. Do steps I, 2, 3 o:f Section A 
2. Select card pattern #3 
3. Set up buffer busy and return jump address 
4. Set up buffer 
5 . Sc~ l t, c 1 n ~ct. d P r for bi na r y 
(l. rnpu1 dC'll« 
7 . Com pa rt"' d ~ 1 <l i\ s .i t .. arrives in memory 

a. l:f Prror~ go to Section C-14 
H. llpd;\1e counters 
9. l~r~pea1 Sec ti on C 7-9 unti 1 80 cols are checked 

lm/\D:.!4-1 :.> lO. Restore counters 
Check £or read errors s-:J 11. 

PWf3 12. If errors, store expected card image in printer output 
~rea and do Section A, steps 18, 19, 20, or 18A, 18B, 

--18C-and 180 

{CRT-8} 



13. 
Gl7 14. 

RE3+6 15. 
16. 
17. 
18. 
19. 

20. 

Go to Section C-1 
Update Error Flag 3 
a. I:f less than 9 errors, go to Section C-7 
Reset Section C counters 
Check to see that all five patterns have been checked 
If all pattenls checked, go to Section C-19 

---Check card pattern #4, Section D-7 
Do Section A, steps 22, 23, 28, 32 and 33 or 22, 23, 24 
and 35 or 22, 23, 24, 25 and 26 
Go to Section C-1 

D. BINARY TEST 4 & 5 

·--sTAl 

READ24 

Gl8-3 
·- G21-l 

G22E 

G22C 

G22Al 
S-1 

1..-
2. 
3. 

--·-----.--4-. 
·s. 
6. 
7. 

8. 

9. 
10. 
11. 

Do Sec~ion A, steps 1, 2 and 3 
Select routine Read24 
Set up buffer busy return address 
Set -up---bu:ffer registers 
Select binary read 
Input data 
Compare data as it arrives in memory 
a. If error, go to Section D-16 
Check :for pattern 4 or 5 selected 
a. I:f s, go to Section D-29 
Repeat steps 7 and 7A until 79 cols have been checked 
Wait for buffer to terminate 
Check character lin col. #80 
a. If error, go to Section D-18 

12. Check character 2 in col. #80 
a. If error, go to Section D-26 

13~ Restore counters 
14. Check :for read errors card 4 

a. If errors, store card image expected in printer output 
area and do Section A, steps 18, 19, 2b or 18A, 18S 
1.8C and 180. 

15. Go to Section D-1 
c;;~:~ 16. tJpd:1tP Flag45 error. counter 

G22/\ 

G22B 

a. If morr than 3 errors, go to Section D-22 
17.. Go i to SPction D-7 

lH. Updn1P Flag 45 error counter 
a. If more than 3 errors, go to Section D-22 

19. Go to Section D-12 
20. Update Flag 45 error counter 

a. If more than 3 errors, go to Section D-22 
21. Go to Section D-13 
22. Reset error counter to zero 

a. -~heck for card pattern 4 or 5 selec~ed. If 5, go 
to Section D-36 
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1mD I J\-2 

El\lPTY 
PAll!:-)El 
L1\TE 
BAD 

12. Repeat SPction D-11 until 80 cols. have been checked 
13.. t~esc-1 counters and go to Section E-1 
14. Mask sta1us for errors 
15. Do SPction E-24 if hopper empty 
16. Do Section E-28 if pause switch activated 
17. Do Section E-33 if late input request 
18. Check printer status 

a. 1£ not ready, go to Section E-45 
19. Output TABLE 6 

Tl\BLE 6 

ILLEGAL STATUS FROM CARD READER. STATUS IS IN "A" REGISTER 
OF _COMPUTER 

RECKl-3 20. Load card reader status into "A" Register and halt 
RESETl 

EMPTY+6 

CHECK1+6 

PAUSE1+6 

21. 
22. 
23. 
24. 
25. 

Reset counters 
Clear card reader 
Go to Section E-1 
Go to Section E-38 
Print .TABL-1-----

if.printer not ready 

TABL 1 

CARD READER INPUT HOPPER EMPTY. LOAD HOLLERITH TEST 
CARDS AND PUSH REG. BUTTON 

26. ~oad ll into "A" Register and halt 
27. Go to Section E-1 
28. Go to Section E-39 if printer not ready 
29. Output TABL 2 

TABL 2 

CLE/\U P/\.USE SWITCH ON HEADER 

10. l?(-'SC' l countPrs 
CIH·:cK;~t-10 -~1. Lo<Hi 11 /\" l~e9isll-~r with 10 and halt 

·.t!.. (.Jn to S(•ct ion E-1 

'~T. IJ- prinlt·r st<\tus says not. n.~ady, go to Section E-40 
r .1\ TE~-,, 'i;J .. Ou 1 pu t Ti\ l3L 1 

TABL 3 

STATUS Fl<QivI CARD READER. INDICATES LATE INPUT REQUEST 
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RE45A 23. Set Flag for pattern 5 
24. Reset card counters 
25. Check to see that all five card patterns have been 

checked 
a. I£ all patterns checked, go to Section D-27 

26. Check card pattern #5. Go to Section D-7 
27. Do Section A, steps 22, 23, 28, 32, and 33 or 22, 23, 

· 24 and 35 or 22, 23, 24, 25 and 26. 
28. Go to Section D-1 

H3A 29. Change data compare character for next compare operation 
30. Update card column counters 
31. Repeat Section D, steps 7, 8, 29, 30 until 80 cols. 

have been checked 
32. Restore counters to original settings 

SS 33. Check for errors 

RE45 

STATUS 

J?El\D 1 

ImPEA.T 
DEfJ\ Yl 
fmAD 

COMP/\J~ 

SF'+2 
5G 

('(>MP/\ I 

a. If errors, store expected card image in prin1er 
output area 

34. Do Section A, steps 18, 19 and 20 or 18A, 188, 18C, 
and 18D 

35. 
36. -
37. 
38. 

39. 
-40. 

Go to Seetion~--D--1 
Set flag for pattern 4 
Reset counters and compare checkers 
Check for all five patterns completed 
a. If completed, go to Section D-27 
b. If not, go to Section D-40 
Go to Section D-1 
Go to Section A-1 

E. HOLLEIUTH TEST 

1. 
2. 
3. 
4. 
5 .. 
(J. 

7. 
H. 
9. 

1 o. 

I I . 

Select status 
If not ready, go to Section E-14 
Set jnput buffer area to zero 
Generate random number 
Delay R random amount before reading a card 
Check for first card flag 
If first card, go to Section E-55 
Set up Buffer Registers 
Select for Hollerith read 
Tnput card on buffer channel 
a. If buffer busy, go to Section E-58 
Clu~ck incoming data as it arrives in memory 
C\ • l £ P 1· r or , go 1 o Section E -4 6 
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TRY2 

TRY3 

HLTl 

HLT2 

HLT3 

BUSYl 

35. Wait for·printer busy status to drop, then output TABL4 

TABLE 4 \ 

\ DATA READ . • • • . . . . . . . . . . . . . . . . . ' . 
TABLE 5 

DATA EXPECTED ., . . . . . . . . . . . . . 
36. Wait £or busy to drop, output TABLE 5 and halt 
37. Go-to Section E-1 
38. Load 1 to "A" Register and halt 

a. This indicates input hopper empty and printer not 
ready 

b. Go to Section E-21 
39. Load 2 into "A" Register and halt 

a. This indicates pause switch has been activated and 
the printer is not ready 

b. Go to Section E-21 
40. Load rtBER" Register with data expected and "BXR" 

Register with data received. - L·oa:a 3 into "Au Register 
and halt. I£ buffer busy upon loading, BER and BXR 
Registers, go to Section E-43 or E-44 respectively. 
a. This error stop is £or late input request status 

from card reader and printer not ready 
41. Repeat Section E-40 until all data has been examined 

a. If' the "A" Register is manually cleared, the rest 
of the data will be bypassed 

42. Go to Section E-1 
43. Repeat loading of buffer entrance register ten times. 

If still busy after tenth try, load 6 to uA" Register 
and halt. 
a. Clear buffer controls and go to Section E-40 

BfJS.Y2 44. f~<;.!peat loading of buffer exj t register ten times. If 
still busy C\1~1er ten trys, load 6 into "1\" HPgister and 
hal1. Go to Section E-43a 

ff/\LT4+4 4S. Printr~r is not ready. Illegal status from card reader 
in "A" Register.. Program halt. 
a. Go to Section E-21 

EHHOl~X 46. ivai t £or bu££ er to terminate 
LATE! 47. Special check for late input request 

48. If late input request, go to Section E-33 
49. If printer not ready, go to Section E-53 

l<ETlll\N+5 50.. Print TABLE 4 
5J. Wait :for busy to drop. If busy does not drop, go to 

SPC t .ion E- 53 
5;!. ()u tp u t Tl\BLE 5 
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a. Load zero into "A" Register and halt 
UED l /\ b. Reset counters and go to Section E-1 

TABLE 4 

DATA ImAD • 

TABLE 5 

DI\ TA EXPECTED. 

RED2 53. Load BER and BXR Registers with n-~ad and expected 
--.. ~---.data respectively. __ Load 77 in to HAn r<eg.is tes _and halt. 

Repeat Section E-53 with successive data words until 
all words checked unless 11A11 is manually cleared at 
halt. 

RED3A 54. Reset counters. Go to Section E-52b 
READ+4 55. Set up BER and BXR Registers 

HALT7 

---56 .-- -- Input ·one card and use as compare card 
57. Go-to Section E~l 
58. 
59. 
60. 

Repeat Section E-10 ten times 
I£ still busy, ·load 7 into the uA" Register and halt 
Clear buffer ·controB and do Section E-10 
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0000 
l 0600 

0000 OC\21 
0001 9631 
0002 0{)77 
OU03 0041 
0004 QQ31 
ooos 0060 
0006 0011 
0007 0064 
ooio 0016 
0011 no20 
ooiz 0003 
0013 0102 
ooi4 0164 
oois 1700 
0016 Q020 
0017. 0011 
0020 ·0102 
0021 !'020 
0022 0012 
0023 0202 
0024 0020 
0025 0013 
0026 0302 
0021 oi64 
Q030 4400 
0031 0000 

i 

OlOO 
0101 
0'102 
0103 
0104 
0'1os 
0106 
0191 
0110 
Olll 
Oll2 
Oll3 
0114 

oioo 
0051 
0025 
0021 
0024 
0025 
0{'51 
0060 
0026 
0021 
0031 on43 
0064 
l'05 l 

TEST) 

TEST~ 

TE-;T 

TABLil 

CRT EO. 0 CONSISTS OF A 8130 SYSTEM· 

REM 
REM 
REM 
REM 
REM 
REM 
REM 
REM 
BNKO 
ORG 

REM 
PRG 

LDM 

HLT 
STM 

ZJP 

UJP 

LON 

ATT 
UJP 

LON 

ATT 
LON 

ATT 
LON 

ATT 
UJP 

0 

TEST 

TEST 

TESH 

TEST2 

3 
100 
ioo 
STAl 

il 
100 

i2 
200 

l3 
300 
ioo 
STATUS 

ioo 
51 
25 
21 
24 
25 
Sl 
60 
26 
21 
31 
43 
64 
51 

CRT ED. 0 CONSISTS OF A 8130 SYSTE~; 
BINARY ANO HOLLERITH CARO READER TEST~ 
THf BINARY PORTION OF THE TEST MUST USE 
THf FIVE SPECIAL TEST CARDS PROVIDED. 
THE HOLLERITH TEST CAN USE ANY CARD YOU CHOOSE 
THE FIRST CARO READ WILL BE THE lMMAGE 
ALL OTHER CARDS ARE CHECKED AGINSTa 
SEE TEST WRITE UP FOR ERROR HALTS. 

ZERO FOR TEST 1 NONZERO FOR TEST 2 

BINARY TEST 

HOLLERITH TEST 

R 
E 
A 
0 
E 
R 

F' 
A 
I 
L 
u 
R 

.-



CRT En, 0 CONSISTS OF A 8130 SYSTEM 
j 

ods ~025 25 E 
Oll6 0073 73 ' oii7 0060 60 
0120 0045 45 N oi21 Q()46 46 0 
0122 0060 60 
0123 0023 23 c 
0124 0021 21 A 
oi2s 6651 51 R 
0126 00?.4 24 0 
0127 0~60 60 
0130 0044 44 M 
0131 0046 46 0 
0132 0065 65 v 
0133 0025 2s F. 
0134 0044 44 M 
0135 0025 25 E 
0136 0045 45 N 
O},:H 0063 63 T 
0140 0033 33 • 0141 0060 60 

"" 
0142 0041 41 J 

ri oi43 0621 21 A 
;:;o 0144 0044 44 M 
··~ Ol45 0060 60 BLJlNK I 0146 01<11 101 I:-' 

0147 0022 TBLJ'i'A 22 8 ln .,.. 01,50 0021 21 A 
0151 QQ24 24 0 
0152 0060 60 
0153 0023 23 c 
OI°S4 0021 21 A 
oiss Q051 51 R 
0156 0024 24 0 
0157 0060 60 
Ol60 0031 31 I 
oi61 Q045 45 N 
Ol62 0060 60 
0163 0024 24 0 
Ol64 0025 25 E 
0165 0023 23 c 
Ol66 0042 42 K 
Oi67 01- 01 io1 
Ol70 Q{}Sl TBLli'B 51 R 
0171 0025 25 E 
0172 0021 21 A 
0173 V024 24 D 
0174 0025 25 E 
Ol75 0051 51 R 
OJ76 0060 60 
0177 0023 23 c 



CRT Eo, O CONSISTS OF A 8130 SVSTEM 

0200 0046 46 0 
0201 0043 43 L 
0202 0033 33 • 0203 0060 60 
0204 0026 26 F 
0205 0021 21 A 
020() 0031 31 I 
0207 0043 43 L 
0210 0064 64 u 
0211 0051 $1 R 
02i2 0025 25 E 
02iJ oia1 

TARLi2 
lol 

0214 0023 23 c 
02is 0046 46 0 
0216 Q043 43 l. 
0217 0062 62 s 
0220 0033 33 • 0221 0060 60 
0222 01'01 i l 
0223 0060 60 

-,...., 0224 0075 75 

""" 
0225 0004 4 

Al 0226 0000 0 40 
-3 0227 ··Q060 60 

' 0230 0024 24 D t-' 0231 0021 21 A a--. 
y 0232 0063 63 T 

0233 0021 21 A 
0234 0~60 60 
0235 Q051 51 R 
0236 0025 25 E 
0237 .0021 21 A 
0240 0024 24 0 
0241 0060 60 BLANK 
0242 0060 60 BLANK 
0243 0060 60 BLANK 
0244 0060 60 BLANK 
0245 0060 60 BLANK 
Q246 0060 60 BLANK 
0247 0060 60 BLANK 
0250 0023 TAAL;4 23 c 
0251- 0046 46 0 
0252 0043 43 L 
0253 0062 62 s 
0254 0033 33 • 
0255 0060 60 
0256 0004 ~ 4i 
0257 0001 1 
0260 0075 75 
0261' nin o io so 
0262 0000 0 



CRT ED. 0 CONSISTS OF A 8130 SYSTEM 

0263 0060 60 
0264 0024 24 0 
0265 0021 21 A 
0266 0063 63 T 
0267 0021 21 A 
0270 0060 60 
0271 0051 51 R 
0272 0025 25 E 
0273 6021 21 A 
0274 0024 24 0 
0275 0060 60 BLANK 
0276 0060 60 BLANK 
0277 0060 60 BLANK 
0300 0060 60 BLANK 
0301 0060 60 BLANK 
0302 0060 60 BLANK 
0303 0060 60 BLANK 
0304 0623 TARL;6 23 c 
0305 (l046 46 0 
0306 0043 43 L 
0307 006Lt 62 s 

,..., 0310 0033 33 • ,-. 0311 0060 60 
~ 0Ji2 0001 1 1 
~ 03)3 0060 60 I 
b-' 0314 0075 75 
-J (J3j5 o(lij1+ 4 
y 0316 0000 0 40 

o3i7 0060 60 
0320 0024 ?4 0 
0321 0021 21 A 
0322 0063 63 T 
0323 0021 21 A 
0324 0060 60 
03Z5 0025 25 E 
0326 0067 67 x 
0327 0047 47 p 
0330 0025 2s E 
0331 0023 23 c 
0332 0063 63 T 
0333 0025 25 E 
0334 0024 24 0 
0335 0060 60 BLANK 
0336 0060 60 BLANK 
0337 0060 60 BLANK 
0340 QQ23 TARLl8 23 c 
0341 0046 46 0 
0342 0043 43 L 
0343 QQ62 62 s 
0344 QQ33 33 • 
0345 0060 60 



CRT E0111 o CONSISTS OF A 8130 SYSTEM 

0346 0004 4 4] 
0347 0001 1 
0350 0075 75 
0351 0010 io 
0352 0000 0 ao 
0353 0060 60 
0354 0024 24 D 
0355 0021 21 A 
0356 0063 63 T 
0357 0021 21 A 
0360 0060 60 
(J361 0025 ~5 e: 
0362 0067 67 x 
0363 0-047 47 p 
0364 0025 25 E 
0365 0023 23 c 
0366 0063 63 T 
0367 0025 25 E 
0370 0024 24 0 
0371 0060 60 8LANt< 
0372 QQ60 60 RLANK 

"""' 
0373 0060 60 BLANK r. REM ;u 

o~i.2 PRG 442 -i 
"I ! . 0442 0024 TARL4 24 0 I:-' . 0443 0021 21 A Q:I 

0444 0063 63 T y 
0445 0021 21 A 
0446 0060 60 
0447 0051 51 R 
0450 0025 25 E 
()451 QQ21 21 A 
0452 0024 24 0 
0453 0060 60 
0454 0060 60 
0455 0060 60 
0456 0060 60 
0457 0060 60 
()460 QQ~O 60 
0461 0000 TARL4A BLR i20 CARD INPIJT AREA 
0601 0101 io1 LINE ADVANCE 

0603 PRG ~03 
0603 0024 TA8L5 24 0 
0604 0021 21 A 
06Q5 0063 63 T 
0606 QQ21 21 A 
0607 0060 60 
06l0 0025 25 E 
06il 0067 67 x 
0612 fl!'47 47 p 
06}3 0025 25 E 



CRT El). 0 CONSISTS OF A ~131) SYSTEM 

06J4 QQ23 23 c 
()615 Q(\63 63 T 
06}6 on2s 2s E 
0617 0024 24 0 
0620 Q060 60 BLAN!( 
0621 0060 60 BLAf'<IK 
0622 0021 TA8L5A 21 A 
0623 0022 22 B 
0624 0023 23 c 
0625 0024 24 0 
0626 oritis 25 E 
0627 0026 '26 F 
0630 0027 27 G 
0631 0030 30 H 
0632 0031 31 I 
()633 0041 41 J 
0634 0042 42 K 
0635 0043 43 L 
0636 on44 44 M ,..., 0637 0045 45 N 

n 0640 0046 46 0 :;:o Q64l 0047 47 p 
~ 
I 0642 ooso 50 Q 

I:--' 0643 0051 51 R ...D 0644 0062 62 s y 
0645 0063 63 T 
0646 0064 64 u 
0647 no6s 65 v 
0650 0066 66 w 
Q651 0067 67 x 
0652 0070 70 y 
0653 QQ!l 71 t 0654 0001 l 
0655 0002 2 2 
0656 gp~3 3 3 
0657 0004 4 4 
0660 0005 5 5 
0661 QQQ6 6 6 
0662 0007 7 7 
0663 0010 io B 
0664 0011 j1 9 
0665 0000 0 0 
0666 0012 i2 = 
0667 0013 13 = 
0670 6014 l4 
0671 0015 15 
0672 0016 l6 
0673 0017 17 
0674 0020 20 + 
0675 0032 32 
0676 on33 33 • 



CRT Eo. O CONSISTS OF A 8130 SYSTEM 

0677 0034' 34 
0700 0035 35 
0701 0036 36 
0702 on31 37 
0703 0040 40 
0704 0053 53 $ 01os 0054 54 * 0106 6~55 55 
07()7 0056 56 
o7io oos1 57 
0711 Of\61 61 I 
0112 007? 72 
0713 0073 73 • 0714 0074 74 ( 

07iS 0075 75 
0716 0076 76 = 
07i7 0077 77 
0720 QQ60 60 BLANI< 
0721 0021 21 A 
0722 on22 22 B 
0723 0023 23 c 
0724 oc24 ~4 D ,.., 0725 0025 25 E 

('\ 0726 0626 26 F 
:;::o 0727 QQ27 27 G 
~ 0730 0030 30 H 1 
ru 0731 QQ31 31 I 
Cl 0732 0041 41 J y 0733 Q042 42 K 

0734 0043 43 L 
0735 on44 44 M 
0736 0045 45 N 
0737 tin46 46 0 
0740 ~047 47 p 
0741 0050 50 Q 

0742 ois4 154 LINE SKIPS 
REM 

in~o PRG iooo 
iooo 0000 INPUT BLR 240 

REM 
i~so PRG i2so 

l250 0020 G2 LON 
REM ERROR CHECKING FOR BINARY CARDS 

i2Sl 0002 2 
l252 0102 ATT ioo 
l253 QQ?O LON 
1254 0003 3 
i2ss 6?02 ATT 200 
1256 ('1?55 RAO 200 
i257 1665 FLAGl COL• ERROR COUNTER 
1260 0034 SBN CARO NO. l 



CRT ED• 0 CONSISTS OF A 8130 SYSTEM 

l261. 0611 il 
·1262 0160 ZJP 100 
l263 i211 REI 
1264 0020 LON 
l265 0006" 6 
i266 oio2 ATT ioo 
l267 o'i64 UJP ioo RETURN• UPDATE COUNTERS 
1270 3363 GSA ANO CONTINUE CARD CHECK 
1271 0920 '.REI LON 
l272 0014 l4 
l273 0102 An 100 
l274 60?0 LON 
l275 0006 ~ 
i276 0?~2 An 200 
l277 6020 LON 

REM IF MORE THEN 9 ERRORS, RESET CARD 1 
REM COUNTERS AND CHECK NEXT IMMAGE 

i3oo 0000 0 
l30l 0241 STM 200 
l302 3347 G3 
}303 0020 LON 
}304 0000 Q 
1305 0241 STM 200 
}306 3356 G4 
1307 00,0 LON 
13}0 QQOO 0 

,.-', 131i 0?41 STM 200 ,..... i3i2 3360 GS 
Al }3j3 Q~?O LON -i 
I }3}4 0003 3 ru 1315 0?02 ATT 200 

1:-' i3}6 0?.55 RAO 200 CHECK ALL FIVE PATTERNS y 
1317 1672 FLAG6 PATTERN COUNTER 
1320 0034 SBN 
}321 0005 5 

ROUTINE 1322 o16o ZJP 100 7l!S CHECr< + PRINT 
}323 (?zoo SPE2 
1324 0020 SPEi LON NEXT CARO TO CHECK 
j3(?5 QQQ7 I 
}326 0102 ATT 100 
}327 0020 LON 
1330 0002 2 
l331 0?41 STM 200 
l332 1671 FLAGS 
l333 0164 UJP ioo 
1334 H72 G7 CHECK NEXT CARD IMMAGE 
1335 0020 G8 LON 
l336 0002 2 
l337 0102 ATT lOO 
l340 0020 LON 
l341 0003 3 



CRT EO. 0 CONSISTS OF A -8130 SYSTEM 

i342 ~r.n2 ATT 200 
i343 O?SS RAO 200 
1344 1M6 FLAG2 COL• EHR OR COUNTEA 
l345 n~34 

CARO NO. 2 
SBN 

l346 0011 ll 
}347 i;160 ZJP ioo 
l350 1356 RE2 
1351 0020 LON 
l352 0007 7 
i3S3 0102 ATT ioo 
i354 0164 UJP ioo 
}355 3516 GllA RETURNtUPOATE COUNTE~S 
j3S6 6n20 RE2 LON CONTINUE CARO CHECK 
1357 C!Ol4 14 
}360 0102 ATT ioo 
\361 on~o LON 
1362 0007 7 
}363 02~2 Arr 200 
l364 r.020 LON 

...... REM IF MORE THEN 9 ERROR~, RESET CARD 2 
~ REM COUNTERS Af\JD CHECK N~XT IMMAGE ;a 

l365 nooo ~ -3 
I i366 in~ 1 STM 200 

ru l367 3502 G9 ru }370 oz•1 STM 200 y 
1371 3511 GlO 
i372 0241 STM 200 
1373 3513 Gll 
l374 0020 LON 
i37S 0005 5 
i376 0?41 STM 200 
l377 3525 H2 
i1too QQ?O LON 
1401 QOQ3 ~ 
1402 0202 ATT 200 
l403 0255 RAO 200 
1404 1672 FLAG6 CHECK ALL nvE PATTERNS 
1405 0034 SBN 
l406 oaos 5 
1407 0160 ZJP 100 7tS CHECr< • PRINT ROUTINE 
t4IO 6200 SPE2 
l4ll 0020 LON 
l4l2 0007 1 
1413 0102 Arr 100 
}4}4 00(0 LON 
1415 oonJ 3 
l4l6 ~241 sTM 200 
l4l7 1671 FLAGS 
}420 016; UJP ioo 
1421 3620 Gl3 CHECK NEXT IMMAGE 



CRT Eo. O CONSISTS OF A AUO SYSTEM 
! 
l OO(O i422 G17 LON 

1423 0003 3 
j424 oio2 ATT ioo 
1425 ooao LON 
1426 0003 3 
l427 0202 ATT ?oo 
i430 6255 RAO 200 
1431 1667 FLAGl COL• 3 ERROR °COUNTER 
1432 003~ SBN 

it 
CARD NOe 3 

1433 0011 
i434 oi6o ZJP ioo 
1435 1443 RE3 
i436 0020 LON 
}437 0007 i 
14.40 0102 ATT 100 
l441 oi64 UJP ioo RETURNt UPDATE COUNTERS 
}4,42 ~~44 Gl6A CONTINUE CARO CHEC~ 
1443 0020 RE3 LON 
i444 0014 i4 
1445 0102 ATT ioo 
}446 00<?0 LON 
1447 0007 1 - . n }450 0?02 ATT 200 ,.... 
1451 0020 LON ;o 

. --) REM IF MORE THEN 9 ERRORSt RESET CARD 3 
l 

0000 
REM COUNTERS ANO CHECK NEXT IMMAGE . ru i4'52 0 

L1J l453 0241 STM 200 y 
i4S4 3630 G14 
j4ss OQ~O LON 
1456 QQOO 0 
}~57 0241 STM 200 
1460 3637 G15 
l461 oo~o LON 
}462 QOOO 0 
1463 0241 5TM 200 
i464 3641 G16 
1465 0020 LON 
l466 0003 3 
}467 Q?02 ATT 2.00 
1470 0255 RAO 200 
l471 1672 FLAG6 CHECK ALL FIVE •ATTERNS 
l472 0034 SBN 
1473 0005 5 

7~5 CHECK • PRINy ROu1INE i474 o1~Q ZJP ioo 
l47S 6200 SPE2 
i476 gq~o LON 
1477 0007 1 
isoo 0102 ATT 100 
iso1 0020 LON 
iso2 0004 4 



CRT EO. 0 CONSISTS OF A 8130 SYSTEM 

iso3 0241 STM 200 
iS64 l§71 ELA GS 
1505 0164 UJP 100 
1506 3737 Gl8 CHECK NEXT IMMAGE 
1501 0020 G22 LON 1sio 0003 3 
}Sil 0102 ATT ioo 
1512 0020 LON 
i5i3 0003 3 
1514 0202 ATT 200 is}s o2ss RAO 200 COL• ERROR COUNTER 
15!6 i ti 73 FlAG45 CARO 4 OR 5 
1517 0034 SBN 
is20 0004 4 
is21 Ol60 ZJP ioo 
is22 l530 RE45 
iS23 QQ~O LON 
1524 0007 7 
is2s oio2 ATT joo 
}526 0}64 UJP 100 RETURNt UPDATE COUNTERS 
1527 3763 G21A ANO CONTINUE CARO CHECK 

,..., \530 0241 RE45 STM 200 

""' 
j531 l673 FLAG45 

;:;;oi 1532 QQ?O LON 
-i 1533 0003 3 I 

iSH 0102 ATT ioo ru 
,J:' }535 0020 LON y 1536 QO!O io 

jS37 Q~02 ATT 200 
1540 0221 LDM 200 CARO 4 OR 5 CHECK 
}541 4l36 H3 
l542 0161 NZP ioo 
1543 1'617 RE45A 
1544 0020 LON 
l545 0001 1 
1546 0?41 STM 200 
l547 1l36 H3 
1550 0020 LON 
iss1 2oij1 7 
1552 0202 ATT 200 
l553 0020 LON 

REM IF ~ORE THEN 4 ERRORSt RESET CARD 4 

0000 
REM COUNTERS AND CHECK NEXT IMMAGE 

!554 0 
1555 6241 STM 200 
l5S6 3756 G20 
jss1 0?41 STM 200 
1560 3760 G21 
iS61 0241 STM 200 
1562 3747 Gl9 
l563 0020 LON 



CRT Eo. o CONSISTS OF A 8130 SYSTEM 

1564 QO!O io 
1565 0102 ATT 100 
1566 ooco LON 
1567 0001 1 
l570 Ol41 SrM ioo 
1571 4060 H4 
i572 0020 LON 
l573 0014 i4 
1574 oio2 Arr 100 
l57S 0020 LON 
i576 0003 3 
1577 0?02 ATT 200 
l600 o2ss RAO 200 Ct-tfCK 4LL FIVE PATTERNS 
1601 l672 FLAG6 
}602 oo~H SB.N 
1603 0005 5 
i604 OJ~O ZJP lOO 7tS CHECr< AND PRINT ROUTINE 
l6Q5 ~~00 SPE2 
1606 ~Q~O LON 

,.a, i607 0006 6 
f"'I i6jO 2102 ATT ioo 
;::o 16}1 0020 LON 
~ 1612 Qoo1 i ru i6}3 0?.41 $TM 200 CJ1 
y !614 167l FLAGS 

1615 Ol64 UJP ioo 
1616 3337 Gl CHECK NEXT CARD IMMAGE 
1617 0020 RE45A LON 1620 ~Q!4 l4 
i621 0102 A.TT ioo 
i622 00?0 LON 
1623 0000 n 
i624 0241 5TM 200 
l625 4l36 HJ 
l626 00,0 LON 
1627 0007 7 
l630 0202 ATT 200 
l631 0020 LON 

REM IF MORE THEN 4 ERRORS, RESET CARD 5 
REM COUNTERS ANO CHECK NEXT IMMAGE 

i63Z 0000 0 
1633 0241 STM 200 
i634 3747 G19 
i635 0241 STM 200 
!636 ~760 G21 
1637 0020 LON 
l640 0040 ,o 
l64l 0~41 STM 200 
l642 3756 G20 
i643 00,0 LON 
1644 0003 3 



CRT Eo. 0 CONSISTS OF A 8130 SYSTEM 

l645 0202 ATT 200 
l646 n?ss RAO 2on CHECK ALL FIVE PATTERNS 
1647 , "7 2 FLAG6 
i6SO Q034 SBN 
J651 0005 s 
1652 oi~o ZJP l Otl Us CHE"CK + PRINT ROurINE 
) 653 6?00 SPE2 
1654 0Cl20 LON 
j6SS 0007 7 
1656 0102 ATT ioo 
}657 on20 LON 
1660 0005 5 
l f, i:. i n?4t 5TM 200 
l66C: 1671 f LAGS i (·f~ ~ tii64 UJP 100 
J 66!1 3737 GlA CHECK NEXT CMO IMM AGE 
Hi:!:i fl(\f)0 FLAG'f 
1~~6 on~o FLAG? 
1H7 QO~O FLAG".:' 
1670 0000 FLAG4 
i I, 71 on o i FLAG~ 
1672 0000 FLAG6 

"'"' i 673 0000 FLAG45 () 

:::::0 REM 
'-i 1700 PRG 1700 I REM BtNA~Y CARO STATUS ROUTINE ru 
er l 700 0020 ST Al LON 
y l 701 0003 3 

i 1 o?. 0?02 ATT 200 
1703 no~o LON 
1 '( 0 't 0000 0 

REM ZERO OUT ERROR COUNTERS 
REM ANO CARO COUNTER• 

po5 0?41 STM ?.00 
17 ~i(J 1665 FLAG! 
17 ~ 7 !l?41 STM 200 
inc· 1666 FLAG2 
1711 0?41 STM 200 
1712 }(,67 FLAG3 
i 713 0241 STM 200 
1714 1670 f LAG4 
nis 0?41 STM 200 
1716 1672 FLAG6 
i7i7 0241 STM 200 
1720 1673 FLAG45 
i121 0020 LON 
}722 p~~4 4 
1723 0102 Arr ioo 
i724 no1s EXF 

REM CARO STATUS ROUTINE 
i12s 0045 45 



CRT Eo. 0 CONSISTS OF A i:.130 SYSTEM 

}726 0040 40 
1727 Q{l76 INA 
173<' 0?.41 STM 200 
1731 }163· STAT 
}732 0160 ZJP 100 
1733 2013 SELECT READ ROUTINE NO. 
1734 0221 LDM 200 
i73S 1763 STAT 
1736 0014 LSN 
i737 o1oo ioo 
l740 Ol§O ZJP ioo 
1741 2003 LA TEA 
i742 o9?o LON 
i743 0003 3 
}744 61n2 ATT ioo 
1745 0221 LDM 200 
}746 1763 STAT 
}747 Q<'J4 LSN 
1750 0?.I') 0 200 
i7Sl oi6o ZJP ioo 
}752 1771 PAUSE2 
1753 9~21 LDM 200 

'""" i754 1763 STAT n 
1755 Q~14 LSN ;;;{J 

-J 1756 0300 300 
I j75.7 Ql60 ZJP ioo ru 1760 1164 EMPTYl o"\J 
y 1761 0164 UJP 100 

i762 1776 BADl 
}763 0000 ST4T 

REM STATUS ROUTINES OTHER THEN REAOY 
REM BiT 7 = LATE INPUT REQUEST 
REM BiT ~ = PAUSE SWITCH ACTIVATED 
REM BIT 6 ANO 7 • HOPPER EMPTY 
REM ANY OTHER SIT CONFIGURATION IS IL.LEGAL 

i764 Q221 EMPTYl LDM 200 
1765 1763 STAT 
i766 0077 HLT 
1767 pj~~ UJP ioo 
ino 1700 STAl 
1771 0221 PAUSE2 LDM 200 
i772 ii'63 STAT 
1773 QQ77 HLT 
1774 01~4 UJP ioo 
1775 1700 $TA1 
l776 0221 BAOl LDM 200 
l777 1763 STAT 
2000 QQ77 HLT 
20Ql 0164 UJP ioo 
2002 1700 ST Al 
2003 0221 LA TEA LDM t'OO 



cRT EO• 0 cONSISTS OF A Al30 SYSTEM 

2004 }763 STAT 
2005 0077 HLT 
2006 0020 LON 
20Q7 0003 3 
2010 0102 ATT ioo 
2oi1 ot~4 UJP ioo 
2012 !iOO STAI 2oi3 0 Cl'-0 SELECT LON 

20}4 
REM CARO PATTERN SELECT ROUTINE gb94 4 

2015 0102 ATT 100 
zoi6 0221 LOM 200 
2017 1671 FLAGS CARD COUNTER 
2020 0034 SBN 
2021 0004 4 
2022 Ol63 NJP loO 
2023 2031 SELl 
2024 0020 LON 
2025 0007 7 
2026 oio2 An ioo 
2027 oi~4 UJP 100 

,.a, 2030 3701 READ24 
""' REM JUMP TO PROPER BINARY CARO ROUTINE Al 2031 0030 SELl AON -i 
I 2032 0004 4 

ru 2033 0034 SBN 
():I 2034 0003 3 y 

2035 Ol63 NJP loO 
2036 2044 SEt.2 
2037 0020 LON 
2040 0007 1 
2041 0102 ATT 100 
2042 0164 UJP loO 
2043 3562 REA023 
2044 QQ~O SEL2 AON 
2045 0003 3 
2046 0034 SBN 
2047 QQ02 ' 2050 0163 NJP 100 
2051 ~057 SEt.3 
2052 0020 LON 
?053 0007 7 
2054 0102 ATT ioo 
2055 oi64 UJP ioo 
2056 3434 REA022 
ZOS7 QO~O SEL3 LON 
2060 0006 6 
2061 0102 ATT ioo 
2062 n1~4 UJP ioo 
2063 3301 READ21 
2064 OQ2o G22A LON SPECIAL ERROR CK 



cRT Eo. 0 CONSISTS OF A Al3f) SYSTEM 

2065 ooh REM CARO PATTERN NUMBER FOUR 
3 

co6& ot>o2 ATT 200 
2067 QQ20 LON 
2070 0010 io 
2071 0102 ATT i o·o 
2072 0~55 RAO 200 
2073 1673 Fl.AG45 
2074 oij34 SBN 
2075 0004 4 
2076 0161 NZP ioo 
2077 4025 G22C 
2100 0241 STM 200 
2101 1673 f'.LAG45 
2io2 0?.64 UJP 200 
.2103 1530 RE45 
2104 0020 G22B LON SP£CIAL ERROR CHECK 

REM CARO PATTERN NUMBiR FOUR 
21os 0003 3 
no.6 o?o? ATT 200 
2107 0020 LON ,no oin o jo 
2111 Ofij2 ATT 100 
2ii2, 0255 RAO 200 
clP 1673 FLAG45 ,.,., 
2ll4 QQ~4 SSN ("'I 

::;u n1s 0004 4 
-! 2H6 oi61 NZP ioo 
I ?P7 4036 G22Al ru 

2120 0241 S·TM 200 ...a 

"""' 
2121 1673 FLAG45 
C122 0~64 UJP 200 
2123 1530 RE45 

REM 
2200 PRG 2200 

2200 0020 H4B LON 
2201 0003 3 SPECIAL ERROR CK ROUTINE 

0?02 
REM CARO PATTERN NUMBER FIVE 

2202 ATT 200 
2203 0020 LON 
220lt 0~10 io 
22os nio2 ATT JOO 
2206 0?21 LDM 200 
2207 1673 J::LAG45 
22io oie.o ZJP 100 
2211 4130 H4A 
2212 0034 SBN 
2213 0004 4 
2214 Ol61 NZP ioo 
~2l5 4t30 H4A 
2216 0020 LON 
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22h no~2 ';? 

c220 ~?n2 ATT 200 
2221 0221 LOM 200 
2222 1000 INPUT 
2223 Q(l3~ SBN 
2224 0040 ~o 
2225 0161 NZP 100 
2226 4l30 H4A 
2227 0020 LON 

~~H 0003 
~00 0?02 ATT 

(232 0020 LON 
2233 0000 0 
2234 0?41 STM 200 
2235 1673 f LAG45 
2236 -Of64 UJP 100 
2237 4l30 H4A 

REM 
2240 PRG 2240 

REM ZERO OUT FIRST FOURTY COlS• FOR PRINT 
REM OPERATION. THIS 5 FOR CARO 
REM IMMAGE NUMqER ONE 

2240 QQ~O PRTi LON STORE PROPER DATA ,.., 2241 00!>4 4 n 2242 oio2 ATT ioo IN our AREA ;:u 
2243 0020 LON ~ 

I 2244 on17 i7 w 2245 0?02 ATT 200 CJ 
y REM PRINT ROUTINES FOR READER 

REM ERRORS ANO/OR JMP~OP¢R 
REM CARD tMMAGE IN READER 

2246 0020 LON 
2247 ooQO 0 
2250 0?41 SrM 200 
2251 7520 PRTlF TABl.17 
22s2 o1ss RAO loo 
2253 2251 PRTlF 
2254 oiss RAO ioo 
2255 2324 PRTlA 
2256 0034 SBN 
2257 0120 120 
2260 0161 NZP ioo 
2261 ?~40 PRTl 
2262 0141 STM ioo 
2263 .f '324 PRTlA 
2264 0020 LON 
2265 0120 120 
2266 0141 srM ioo 
226·7 2?s1 PRTlF 
2270 0020 LON 
2271 0014 14 
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; 
j 
l 

0302 2272 ATT 300 
2273 0321 PRTlE LDM "300 
2274 6001 PRTlC •l TABL.21 

REM DATA FOR PRINT OPERATION C SECOND 
REM HALFOF CARO NUMBER ONE> 

2275 o?.41 STM 200 
2276 7640 PRTiA TA8L19 
'l'217 oiss RAO ioo 
'3QO 2276 PRTlB 
2301 Ol55 RAO ioo 
~302 2274 PRTlC 
2303 ~034 SSN 
2304 0121 i21 
2305 0161 NZP ioo 
2306 2?73 PRTlE 
2307 0020 LON 
23l0 0001 1 
~3jl of 41 STM ioo 
2312 2?74 PRTlC 
~3}3 0020 LON 
2314 o?.4o 240 

r, 23i5 oi41 STM ioo ,..... 23}6 ?~76 PRTlB 
::::0 2317 0020 LON -3 2320 Q010 io l 
w 232J 01 02 ATT 100 
}:-I 2322 oi§4 UJP ioo 
~ 2323 ~~00 PRINTZ 

2324 0000 PRTlA 
2325 0020 PRT2 LON 
2326 0017 ~7 
2327 . 0?02 ATT 200 SET UP OUTPUT AREA FO~ PRINT \ 

REM CARO NUMBER 2 
2330 0020 LON 
2331 ooijo 0 
2332 0?41 STM 200 
2333 1520 TABL17 
2334 0020 LON 
2335 0005 5 
2336 0241 5TM 200 
2337 1521 •l TABL17 
2340 Q920 PRT2B LON 
2341 0077 77 
2342 0241 SrM 200 
2343 7522 PRT2A +2 IABL17 
2344 01ss RAO 100 
2345 2343 PRT2A 
2346 0034 SBN 
2347 0360 360 
2350 0161 NZP foo 
2351 2340 PRT2B 
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2352 0020 LON 
2353 n1n i22 
2354 0141 STM 100 
2355 ?.143 PRT2A 
2356 on?.o ~ON 
2357 no10 IO 
2360 oio2 An 100 
2361 i;164 UJP 100 
2362 ~317 XAl SPE<.:IAL Ct-tECK FOR CARO NUM. 2 2363 0020 PRT3 LON 
2364 0016 16 

FOR 2365 0?02 ATT 200 SET UP ourPur AREA PRINT 
REM CARO NUMt3E~ 3 

2366 0020 LDN 
2367 onJ7 17 
2370 0302 An 300 
2371 n2?1 LOM 200 
2372 7('1)0 ' PRTJR TABL23 
2373 0341 STM 300 
~374 1520 PRT3A TABLl 7 
2375 0155 RAO 100 
2376 237'2 PRT38 ...... 2377 o1ss RAO ioo 

"ri 2400 2174 PRT3A ;:o 
-i 2401 01)34 SBN 
I 2402 0360 360 w 2403 oi61 NZP ioo ru 

y 2404 ,363 PRT3 
2405 0141 STM 100 
2406 2372 PRT3B 
2407 0020 LON 
2410 0120 i20 
2411 0141 STM 100 
24}2 ?'374 PRTJA 
2413 0020 LON 
~4i4 6!no io 
2415 0102 ATT 100 
24i6 o f~4 UJP 100 
2417 ~200 PRINTZ 
2420 0020 PRTS LDN 
2421 Q0!7 i1 
2422 0202 Arr 200 SET uP OurPur AREA FOR PRINT 

0020 
REM CARD NUMdEq 4 

2423 LON 
2424 0040 40 
2425 0?41 STM 200 
2426 7520 TABLl 7 
2427 0020 LON 
2430 0001 1 
2431 n241 STM 200 
2432 75?.1 •1 TABL17 
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2433 00~0 PRT458 LON 
2434 r.noo 0 
2435 (\?41 STM 200 
2436 7t;?2 PRT45A +2 TABL17 
2437 oiss RAO 100 
2440 2436 PRT45A 
2441 Q034 SBN 
2442 0360 360 
2443 oi61 NZP ioo 
2444 2433 PRT45B 
2445 1)020 LON 
2446 0120 120 
2447 il14l srM lOO 
2450 ?436 PRT45A 
2451 or20 LON 
2452 0010 10 
2453 01~2 ATT ioo 
2454 o1~4 UJP ioo 
2455 4?00 PRINTZ 
2456 0020 PRT4; LON 
2457 ~n11 l7 ,..., 2460 0?02 ATT 200 SET UP 0dTPUT AREA FOR PRINT ,...., REM CARD NUMr3ER 5 

;o 2461 on20 LON -{ 
2462 ~QOO 0 s. 

w 2463 0?41 STM 200 w 2464 15?.o PRTSA !ABl.17 
'-r' 2465 0155 RAO 100 

2466 2464 PRTSA 
2'467 ,ni}34 SBN 
2470 0156 356 
2471 oi61 NZP ioo 
,~472 2456 PRT45 
2473 0~20 LON 
2474 0120 120 
2475 0141 SrM ioo 
2476 2464 PRTSA 
2477 0020 LON 
2500 on4o 40 
2501 0?41 STM 200 
2502 7756 +236 TABLl 7 
2503 0020 LDN 
2504 ci 0ii1 1 
2505 6?41 STM 200 
2506 7757 +237 TABL17 
2507 0020 LON 

io 2s_io 0010 
2511 oio2 ATT 100 
2si2 o1{?4 UJP ioo 
2513 4?00 PRINTZ 

REM 
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I 2610 PRG 2610 
2610 0023 TARLi 23 c 
26ll nAn 21 A 
2612 00'31 51 R 
26i3 nn24 24 0 
2614 on6o M 
26]5 n ri '51 ~l R 
26l6 0025 ?.5 E 
2617 iJ n21 21 A 
2620 0024 24 0 
2(>21 OC\25 25 E 
2622 Q051 r; l R 
2623 nnF,O 60 
2624 0031 31 I 
2625 ~~45 45 N 
2626 nri47 47 p 
2627 Of\f,4 64 tJ 
2630 Q063 63 T 
2631 0060 60 
2632 0062 62 s 
2633 00fi3 63 T 
2634 0021 21 A 
2635 0023 23 c 

""' 2636 t)n42 42 t< ("'\ 

' :;u 2637 0025 25 e: 
~ 2640 OC\S l 51 R 
I 
w 
..r: 
y 



,..., 
,..... 
;,o 
.-i' 
I 

LtJ 
c.n 
y 
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2641 001;0 60 
2642 0~31 31 I 
2643 0062 62 5 
2644 0060 60 
2645 oo?.s 25 E 
2646 0044 44 M 
2647 1)047 47 p 
2650 Q('63 63 T 
2651 e!'10 70 y 
2652 0060 60 
2653 no43 43 L 
2654 on46 46 0 
2655 0021 21 A 
2656 Of\24 24 0 
2657 0~60 60 
2660 Of\30 30 H 
2661 0046 46 0 
2662 on43 43 L 
2663 ii0.43 43 L 

l ,.4, 2664 Qt)25 25 E 
n 2665 DQSl 51 R 
?o 2666 0031 31 I 
-:1' 2667 0063 63 T f' 2670 00:30 JO H w 
"'1 2671 0060 60 y 2672 on63 63 T 

2673 0025 25 E 
2674 0062 62 s 
2675 0063 63 T 
2676 0()60 60 
2677 0023 23 c 
2700 0Cl21 21 A 
2701 o~Sl 51 R 
2702 on24 24 0 
27(}3 Q~62 62 s 
2704 0060 60 
2705 ~031 31 I 
~71)6 ~Q45 ,.s N 
2707 Q063 63 T 
2110 0046 46 0 
21p 0060 60 
2712 nois1 51 R 
27}3 0025 25 E 
27}4 0~21 21 A 
2715 0024 24 D 
27i6 0025 ?.5 E 
2717 6n~1 51 R 
2720 0060 60 
2721 on21 21 A 

R~tJ o1 2722 0045 45 N S'-2."f 
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27~3 ~ 0 24 ?.4 0 
2724 0060 60 
2725 0()47 47 p 
27Z6 Q~64 M lf 
2727 Q062 62 s 
2730 0030 30 H 
2731 on6o liO 
2732 0051 51 R 
2733 on2s 25 E 
2734 nn21 27 G 
2735 0033 33 • 273b 01"60 60 
2737 non 22 B 
2740 ont,4 64 u 
2741 QQ63 63 T 
2742 Q063 63 T 
~743 0046 46 0 
2744 0045 45 N 
2745 nf11 in 

REM 
3000 PRG 3000 

3000 o{l23 TAAL? 23 c 
·~ 3001 0043 43 L ,.., 

3002 00?.S 25 E :;;;o 
3003 QQ21 21 A '-i 

' ' 3004 9~51 51 R 
LlJ 3005 QQ60 60 Q:J 3006 0047 47 p y 

3007 0021 21 A 
30l0 6 (lfi4 64 u 
3011 0062 62 s 
30i2 0025 25 E 
3oj3 ~060 60 
3014 0062 62 s 
3ojs on 66 66 w 
3016 0031 31 I 
30i7 0~63 63 T 
3020 0023 23 c 
3021 0030 30 H 
3022 0060 60 
3023 0046 46 0 
3024 ~~45 45 N 
3025 0060 60 
3026 0051 51 R 
'3027 01"25 25 E 
3030 0021 21 A 
3031 0024 24 0 

-~...,-~r-3032 nn25 25 E 
3033 ons1 !i 1 R 
3034 0111 l77 

1?@11 Of 3035 0062 TAAL~ 62 s .G-'2.S-
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3036 0063 63 T 
3037 0021 21 A 
3040 6~63 63 T 
3041 ~064 64 u 
3042 Q~62 62 s 
3043 0060 60 
3044 nn26 26 F 
3045 QQSl 51 R 
3046 0046 46 0 
3047 0044 44 M 
3050 0060 60 
3051 0023 23 c 
3052 0021 21 A 
3053 0051 51 R 
3054 1)024 24 D 
3055 Q{\60 60 
3056 OO'H Sl R 
3057 0025 ?s E 
3060 00?.l 21 A 
3061 on24 24 0 ,...., 3062 on25 2s E 

. '"" 3063 QQ51 51 R ;:o 
4 :-i 3064 {)()60 60 

~ I 3065 0031 31 I 
"I lJ..! 3066 Q045 45 N : Jl 

y 3067 0024 24 0 
3070 ·0031 31 I 
3071 Q023 23 c 
3072 0021 21 A 
3073 0~63 63 T 
3074 (\025 2s E 
3075 QQ62 62 s 
3076 Q960 60 
3077 0043 43 L 
3100 0021 21 A 
3101 Q063 63 T 
3102 0025 25 E 
3103 0060 60 
3104 0031 31 I 
:nos 0045 45 N 
3106 0047 47 p 
3lQ7 0064 64 u 
3HO 0063 63 T 
:3111 0060 60 
3ij2 oos1 Sl R 
3113 0025 25 E 
3ii4 QQSO 50 Q 

3115 Q{164 64 u 
3116 0025 25 E 
3ll7 QQ62 62 s 

Rev ot 3120 0063 63 T r-u, 



CRT Eo. 0 CONSISTS OF A gl30 SYSTEM PAGE 027 

3121 ij i 12 112 
REM 

3i23 
3i?.3 PRG 3123 Q031 TAAL6 31 I· 

3124 0043 43 L :n2s 0043 43 L 
3i26 0025 2s E 
3127 ~027 '?.7 G 
3130 Q021 21 A 
3131 qr43 43 L 
3132 0060 60 
3133 Of'62 62 s 
3134 0063 63 T 
3135 oC\21 21 A 
3l36 0063 63 T 
3137 9964 64 u 
3140 QQ62 62 s 
3141 0060 60 
3l42 0026 26 F 
3143 0~51 51 R 
3144 0(\46 46 0 
3145 Q~44 44 M 
3i46 0060 60 

r'i 3}47 0023 23 c ,..., 
3150 QQ21 21 A ;;o 

-:J . 3~51 Q~Sl 51 R 
I 3152 0024 24 0 -!:' 3l53 on6o 60 CJ 
y 3154 0051 51 R 

3155 0025 25 E 
3156 0021 21 A 
3~57 0024 24 0 
3160 0025 25 E 
3161 ons1 51 R 
3l62 0033 33 • 3163 0062 62 s 
3164 Q063 63 T 
3165 on21 ?.1 A 
3166 0063 63 T 
3l67 00f14 64 u 
3170 Q~62 62 s 
3171 0060 60 
3172 0031 31 I 
3173 fl062 62 s 
3l74 t1060 60 
3175 nn31 31 I 
3l76 0045 45 N 
3177 0060 60 _,.,,,...-

3200 QQ6~ 63 T 
3201 or.30 30 H 
3202 0025 25' E 

¢-~? fet) 01 
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3203 0060 60 
3204 on21 21 A 
3205 on6o 60 
3206 OQSl. 51 R 
3207 (1025 25 E 
32}0 Q027 27 G 
3211 0(133 33 • 3212 Ot'l60 60 
3213 on46 46 0 
32l4 0026 26 F 
32iS QQ60 60 
3216 on63 63 T 
32}7 0030 30 H 
'3220 0025 25 E 
3221 onllo 60 
3222 0023 23 c 
3223 Q046 46 0 
3224 Ol'44 44 M 
3225 0047 47 p 
3226 Q064 64 u 

.-Lt 3227 0063 63 T 
f"'l 3230 0025 25 E . ;:o 

3231 oos1 ~1 R ~ 
.J:" 3232 0177 177 
!:.-' REM 
'-r' 3300 PRG 3300 TABLE 21 ROUTINE 

3300 0000 G6 
3301 0020 REAO?l LON SCT UP BUFFER 
3302 QO!O io BUSY RETURN ADDRESS ~OUTINE 
3303 0202 A·TT 200 
3304 on20 LON 
3305 0006 6 RETURN ADDRESS TAI 
3306 0241 STM 200 
3307 4174 AUSY2A 
33l0 0020 LON 
33il 3301 BEA021 RETURN ADDRESS 
33i2 0241 STM 200 
33j3 ~i77 BUSY2B 
3314 0020 LON 
33js QOQ? 2 lOOO=INPUT LOC. 
33)6 (\302 ATT 300 SET ALL TAGS 
3317 0020 LON 
3320 9010 io 
3321 0102 ATT 100 
3322 0020 LON 
3323 0000 0 
3324 oio4 ABR loO 
3325 ;142 eusv1A 
3326 0020 LON 
3327 o?4o 

ABX 
?40 

Re~ °' 3330 o1os 100 s-2~ 
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3331 4l44 ausns 
:3332 0~75 EXF 

REM SELECT CARO READER 
3333 Q~15 45 
3334 onns 5 
3335 0110 I-BI ioo 

REM INITIATE BUFFER INPUT OPERATION 
3336 4J46 8USY1C 
3337 0020 Gl LON SE.T TAG l 
3340 0006 6 
3341 ~102 ATT ioo 
3342 0020 LON 
3343 0~14 l4 
3344 p?Q2 ATT 200 
3345 C006 BER 

REM CHECK TO SEE THAT DATA HAS BEEN 
REM READ REFORE COMPARING 1 TO 

0034 
REM EXPECTED DATA 

3346 SBN 
3347 0000 G3 0 
3350 oi60 ZJP lOO ...,. 
3351 3337 Gl n 3352 0020 LON ~ 

-:I 3353 0002 2 'J 3354 0102 ATT 100 SET, TAG 1 ~ 
335? on1 LDM 200 ru 

·~ 3356 6000 G4 TASL21 i 

REM CHECK INCOMING DATA F~R ERRORS 
3357 ~3~5 SBM 300 
3360 1000 GS INPUT 
3361 0161 NZP JOO JU~P TO ERROR ROUTINE 
3362 l?.50 G2 
3363 Qo~n GSA LON 
3364 QP91 1 
3365 n102 ATT 100 SET TAGS 1+2 
3366 QO?O LON 
3367 0006 6 
3370 0202 ATT 200 
3371 n2ss RAO 200 
3372 3347 G3 

REM CHECK FOR RO COLS~ 
3373 0034 SBN 
3374 n120 120 
3375 o1~3 NJP ioo 
3376 34r,4 HAl 
3377 ~020 LON 
3400 0006 6 
3401 02()2 ATT 200 
3402 o:?ss RAO 200 

REM UPDATE COUNTERS 
ie-> ot 3403 3'356 G4 s-i.<t 
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I 

3~04 0020 HA1 LON 
3405 0(\06 6 
3lt06 0?02 ATT 200 
3~Q7 o?.c;s RAO 200 
3~10 3360 GS 
34il Q034 -SBN 
3~}.2 0?40 240 
3r+l3 0?61 NZP 200 
3l+i4 n31 Gl 
3,415 0020 LON 
34j6 Q0!5 is 
3417 011)2 ATT 100 
3420 0~20 Rl LON 

3
1

421 
REM RESTORE COUNTERS TO ORIGINAL SETTING 0000 0 

3422 0?41 R2 STM 200 
3'423 3147 G3 
3'424 0241 STM 200 
)425 3356 <?4 
J426 0?41 STM 200 ,...., 3427 3'360 GS 

""' 3430 0?~5 RAO 200 ' ;:a 
~71 3431 3300 G6 

J43Z oi~~ UJP _ ioo ..c 3433 ~;oo Sl LU 
y 3434 0020 REA0?2 LON TABLE 22 ROUTINE 

3435 QO!O io LACED CARO CHECK 
3436 0?0~ ATT 200 
3,437 0020 LON 
3440 0007 l RETURN ADDRESS TAI 
3441 0?41 STM 200 
~442 ~174 BUSY2A 
3443 0020 LON 
J444 3~34 READ(J2 AOORESS TO RETURN TO. 
3445 f)?.41 STM 200 
3446 4l77 BUSY2B 
3447 0020 LON 
J450 0010 jo 
3451 QJ02 ATT 100 
3452 0020 LON 
3453 ijriq2 2 
3454 0302 ATT 300 
3455 06?0 LON 
3456 0000 Q 
j457 oio4 ABR 100 
3460 4lSO BUSYlE 
3461 0020 LON 
3462 0?40 g40 
3463 ij i OS ABX 100 
3464 ;is2 AUSVlF 

f?e" Of 3465 0075 EXF S"-~C> 



cRT EO• 0 cONSISTS OF A R130 SYSTEM PAGE 03i 

I REM SELECT CARO READER 
:3466 0045 45 
3467 onos ~ 
3470 oi7o IBI 100 

REM INITIATE BUFFER INPUT OPERATION 
:3471' 4iS4 AUSVlG 
3472 on20 G7 LON 
3473 0007 7 
3474 nio2 ATT loO 
3475 0020 LON 
3476 0015 is 
3471 0?.02 ATT ?.00 
3500 0006 BER 

REM CHECK TO SEE THAT DATA HAS BEEN 
REM READ BEFORE COMPARIN~ TO 

i REM EXPECTED DATA 
3S01 6ry~4 SBN 
3502 0000 G9 0 
3503 o16o ZJP loO 
3504 3472 G7 
3505 00<?0 LON ,.., 35Q6 0002 2 

("\ 3507 oio2 ATT ioo 
Al 35l0 QQ?O LON 
~ 35ll 0000 G.10 0 NU~BERS O, St 77 r I 

3~i2 0335 SBM 300 ..t:' 
..t:' REM CHECK INCOMING DATA F:oR ERRoRS • .. ..,., 

3Sf 3 1600 Gll JNPUT i 

3514 0161 NZP 100 ERROR ROUTINE 
35is '1335 G8 
35l6 0020 GllA LON 
35l7 6~!5 is 
3520 0102 ATT 100 
3521 0020 LON 
3522 0007 7 
3523 0?.02 Arr 200 
3524 QQ?O LON 
3.525 0005 H2 5 
3526 oz41 STM 200 
3527 3511 GlO 
3530 QQ20 LON 
3531 0077 77 
3532 0241 STM 200 
3533 3t525 t:f2 
3534 0255 RAO 200 

REM UPDATE' COUNTERS 
3535 3513 Gll .....,,-;::;sn-_,,,,~_,-----

3536 n2?S RAO 200 
3537 3Cl02 G9 

REM CHECK FOR 80 COLS. 
R~\J 3541) 0034 SBN 

S:-~t fl\ 
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3541 o?4o 240 
3542 0?61 NZP 200 
3543 3472 G7 
3544 0020 LON 

REM RESTORE COUNTERS TO ORIGINAL SETTING 
3545. Qf'.lOO () 
3546 O?.~l STM 200 
3547 3502 G9 
3550 0241 $TM 200 
3551 3'511 GlO 
3552 0241 STM 200 
3553 3513 Gll 
3554 ij~?O LON 
3555 onos 5 
3556 0?41 5TM 200 
3557 3ci;25 H2 
3560 0164 UJP ioo 
3561 ~~17 s2 
3562 0020 REA0?3 LON 
3563 0010 io READ ROUTINE NUMBER 3 

....... 3564 0?.02 ATT 200 
n 3565 QQ~O LON 
~ 3566 0007 7 
-1 3567 0?41 SrM 200 I 3570 4iH BUSY2A SET UP RETURN TAG ANO ADDRESS ...:=. 
tn'. 3571 0020 LON 
y' 3572 3562 13EAD23 

3573 0241 STM 200 
3574 4177 8USY2B 
3575 0020 LON 
3576 0010 io 
3577 0102 ATT loO 
3600 OO(!O LON 
3601 0002 2 
3602 0302 ATT 300 
3603 0020 LON 
3604 QQQO 0 
3605 0104 ABR 100 
3606 ~]56 BUSYlH 
3607 0020 LON 
36iO o?.4o 240 
3611 oios ABX too 
36i2 ~160 BUSylJ 
3613 0075 EXF 

REM SELECT CARD READER 
36i4 0045 45 
3615 0005 5 
3.6l6 0110 IBI ioo 

REM INITIATE BUFFER INPUT OPERATION 
36l7 4l62 RUSYlK 

Rc-1 O\ 3620 0020 G13 LON S'-$'2r 
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3621 ~~~7 1 36<2 9)02 ATT 100 
3623 0020 LON 
3624 66!6 l6 
3625 0?02 ATT 200 
3626 ooil6 BER 

REM CHECK TO SEE THAT DATA HAS BEEN 
REM READ AEFO~E COMPARIN~ TO 
REM EXPECTED DATA 

3627 0034 SBN 
3630 0000 Gl4 0 
3631 o16o ZJP ioo 
3632 3620 Gl3 
3633 0020 LON 
3634 60Q3 3 
3635 0102 ATT 100 
3636 02?1 LOM 200 
3637 7000 GlS TABL23 

REM CHECK INCOMING DATA F!OR ERRORS 
3640 0335 SBM 300 
3641 JQOO Gl6 INPUT ,..., 3642 0161 NZP 100 ERROR ROlJTINE 

("\ I 3643 l422 Gl7 ";::o 3644 0020 Gl6A LON 
-:J 3645 0007 7 ' 3646 0102 ATT ioo ..i:: 
O'"' 3647 QQ~O LON y 

3650 0007 7 
3651 0?02 ATT 200 
3652 0255 RAO 200 

REM UPDATE COUNTERS 
3653 3£,37 Gl5 
3654 0?55 RAO 200 
3655 3641 Gl6 
3656 0?55 RAO ~00 
3657 3630 Gl4 
3660 0('34 SBN 
3661 0?40 240 
3662 0}61 NZP loO 
3663 3620 Gl3 
3664 00,0 LON 
3665 0000 0 

REM REsTORE COUNTERS TO ORIGINAL sETTING 
3666 0241 STM 200 
3667 3630 Gl4 
3670 0241 STM 200 
3671 3t;37 GlS -,--3672 n241 STM 200 
3673 31i4 l Gl6 
3674 0020 LON 

Rev or 3675 oin s ·]s 5·J3 
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361.6 oig2 ATT f gg 3677 fl 1 4 UJP 
3700 6536 S3 
3701 0020 REAOi»4 LON 
37Q2 Qiqo io REAO HOUTINES 4 ANO 5 
3703 Q?,02 ATT 200 
3704 g~?O LON 
3705 0007 7 
3706 0241 STM 200 
3707 4174 BUSY2A 
3710 0020 LON 
37i 1 3701 ~EA024 
37i2 0241 STM 200 
37l3 '! l77 AUSY2B 
3714 0020 LON 
37iS 0010 io 
37\6 0102 Arr ioo 
37\7 QQ~O LON 
3720 0002 2 
37~·1 0302 ATT 300 ,.a, 3722 0020 LON 

"" Al 3723 0000 0 
-i 3724 ojo4 ABR loO 
I 3725 4164 aUSYlL ..r::: 3726 0020 LON , "'\,) 

y 3727 o?4o 240 
3730 oios ABX ioo 
3731 4l66 BUSYlM 
3732 0075 EXF 

REM SELECT CARO READER 
3733 0045 45 
3734 ooos 5 
3735 6110 IBI ioo 

\ REM INITIATE BUFFER IMPUT OPERATION I 

3736 4l70 BUSYlN 
3737 0020 G18 LON 
3740 0007 7 
3741 ijjo? ATT ioo 
3742 0020 LON 
3H3 0017 i7 
3744 0202 ATT 200 
3745 0006 BER 

REM CHECK TO SEE THAT DATA HAS BEEN 
REM READ BEFORE COMPARING·TO 

' REM EXPECTED DATA i 
00:34 3746 SBN 

3747 0000 Gl9 0 
3750 Ol60 ZJP ioo 
3751 3737 Gl8 
3752 QQ~O LON 

f?e-1 01 3753 0003 3 5·3'1 
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3754 0)02 ATT ioo 
3755 ~ry?o LON 
3756 0000 G2o 0 NUMBERS Ot lt 40 

REM CHECK INCOMING DATA FOR ERRORS 
3757 Q~~~ SBM 300 
3760 1000 G21 INPUT 
3761 0161 NZP 100 
3762 1c;o7 G22 ERROR ROIJTJNE 
3763 0020 G21A LON 
3764 0010 lo 
3765 0202 ATT 200 
3766 0020 LON 
3767 0010 io 
3770 0102 ATT ioo 
3771 0121 LDM ioo 
3172 4t36 H3 
3773 o16o ZJP i 0() 
3774 4054 H3A 
3775 0020 LON RF.AO ROUTINE NUMBER 4 
3776 OQ07 7 ,...., 3771 0102 ATT ioo 

f"'I 4000 0155 RAO 100 Al REM UPDATE COUNTERS -i 
I 4001 3760 G21 

.r= 4002 oi'ss RAO ioo Q:;I 
4003 3747 Gl9 . y 
4004 0034 SBN 
4005 0236 236 
4006 0161 NZP ioo 
4007 3737 Gl8 
4oio Qo<?o LON 
4011 0?40 240 
40i2 0?05 G22E ABX 200 
40i3 4012 G22E 
4014 QO?o LON 
40l5 0004 4 
40l6 01'02 ATT 100 
40l7 0321 LOM 300 
4020 1?36 +236 INPUT 
4021 0034 SBN 
4022 0040 40 
4023 0161 NZP ioo 

REM GO TO SPECIAL ERROR ROUTINE " 4024 2064 G22A 
4025 gry?o G22C LON 
4026 {!OQ'+ 4 
4027 0102 Arr 100 
4030 0321 LDM 300 
4031 1237 +237 INPUT 
4032 l)034 SBN 

f?qy OJ 4033 0001 1 ~-a~ 
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I 
j 

4o3'+ Ol6l NZP ioo 

4035 2l04 
REM GO TO SPECIAL ERROR ROUTINE 

G22B 
4036 69?o G22Ai LON 
40~7 QOH 7 
~040 OL'02 An 200 
4041 0020 LON 
4042 0000 0 

40.3 0~41 
REM RESTORE COUNTERS TO ORIGINAL SETTING 

STM 200 
4044 3760 G21 
40/+5 0?41 STM 200 
4046 '3747 Gl9 
4047 0020 LON 
40SO QQ!S is 
4051 0102 ATT lOO 
40,52 0164 UJP ion 
4053 6555 S4 
4054 QQ?O H3A LON READ ROUTINE NUMBER 5 
4oss 0007 7 

,.a, 4056 0202 ATT 2oQ 
n 4057 0020 LON ;:a 40

1

60 0001 H4 i 
·~ 

-3 4061 0241 STM ~00 t 
..s::: 4062 3756 G20 
...n ~063 00~0 LON y 

4064 0000 0 
4d65 0}41 sTM ioo 
4066 4060 H4 
4067 QOf 0 LON 
~Q70 0007 7 
4071 o1fi2 ATT ioo 
4072 oiss RAO ioo 
4073 3760 G21 
4074 o'iss RAO ioo 
4075 3747 Gl9 
4076 0034 SBN 
4077 o?.4o 240 
4100 0161 NZP loO 
4jo1 3737 Gl8 
4102 90?0 LON 
4103 0000 0 

I REM RESTOpE COUNTERS TO ORIGINAL SETTING 
4l04 0141 STM ioo 
4105 3760 G21 
4i06 0141 STM ioo 
4HP n41 Gl9 
4110 0020 LON --··« _______ 
4iil 0040 40 
4li2 0141 STM ioo 

((," tJf 4113 3756 G20 >-Jc. 
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4ii4 ~020 LON 
4115 6010 io 
4116 0102 ATT 100 
4~i7 0020 LON 
4120 0001 l 
4121 0141 STM 100 
4i22 4060 H4 
4123 ijo?o LON 
4124 QQQ4 4 4l,,25 0102 ATT 100 
41,26 0164 UJP 100 

REM GO TO SPECIAL ERROR ROUTINE 
41'21 2200 H48 
4lJO on20 H4A LON 
4131 0015 is 
4132 oio2 ATT ioo 
4l33 o}64 UJP 100 
4134 95?4 SS 
4135 0000 Hi 
4136 0001 HJ 1 

REM 
,.a, 

4l42 
4i42 PRG 4142 

("\ 0030 BUSYiA AON BUFFER IS RUSY AN9 :;::o. 4143 0001 l SHOULON~T AE ~- .. 
§g30 susv'fB AON I 4!44 

f.n 4}45 0001 1 RoUlINE DETERMINES CJ 4146 0030 BUSY le AON WHER£ BUSY Y. 
4147 9001 l lNOlCATION OCCURED 
4J50 0030 BUSYiE AON 
4151 0001 1 
4152 QO~O BUSYfF AON 
4153 0001 1 
4i54 0030 BUSYlG AON 
4155 QQOl 1 
4156 0030 BlJsYiH AON 
4fs7 0001 1 
4160 00~0 BUSYiJ AON 
4161 0001 i 
4l62 003f.) BUSYiK AON 
4163 0001 1 
4i64 0030 BUSY1L AON 
4\65 ono1 1 
4166 0030 BU5YfM AON 
4l67 0001 

BuSYJN 
i 

4170 0030 AON 
4}71 0001 i 
4172 0077 Hlr 
4i73 0020 LON RETRY ROUTINE 
4174 OOQO BUSY? A 0 JUST COMt>LETEO 
4175 fll02 ATT 100 

ftv 4h6 1'164 UJP ioo S·37 01 
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4i71 ;;~oo BUSY?.B 0 AODHF.:SS OF REruRN 
REM 

4;00 PRG 4200 
4200 0Q20 PRI~TZ LON 

is 4201 on1s 
4202 Ql02 ATT ioo 
4203 0075 EXF 
4204 0007 7 
42()5 QQOO 0 
4206 0076 INA 
4207 0161 NZP loo 
4210 6640 el 
42il 0073 OUT 
4212 0170 TBl.118 OPERATION TITLE 
42}3 0214 +24 TBLllB 
4214 0020 LON 
42l5 onto io 
42J6 0102 ATT ioo 

,-', 
42i7 0076 Bl A INA 

("\ 4220 ot61 NZP ioo 
;:o 4221 4217 Bl A 
-! 4222 0073 OUT . I 

42~3 0214 TABt..12 DATA REAU : l Ln 
;.\ 1::-' 4224 o~so +34 TABL12 COLS. 1 ... __ 40 
, 'y 4225 0020 LON 

4226 QnQ2 2 ACTUAL ERROR DATA 
4227 Q302 ATT 300 
4230 g~n OUT . 300 
4231 1000 INPUT 
4232. ii20 +120 INPUT 
4233 0074 OTN 
4234 0101 101 
4235 0076 BlC INA 
4236 o'i6t NZP ioo 
4237 4235 elc 
4240 6073 OUT 
4241 0304 TABL16 DATA EXPECTED 
4242 0340 +34 TABL16 COLS• = l = 40 
4243 0020 LON 
4244 Q0!7 i7 
4245 0302 Arr 300 
4246 0373 OUT 300 
42H 7520 TABLl 7 ACTUAL GOOD DATA 
~250 7MO +120 TABL17 
4251 ~Q74 OTN 
42S2 0101 io1 
4253 QQ76 BlF INA 
4254 0161 NZP ioo 
4255 4253 alF 
4256 0073 OUT 

fe-; Of 4257' O?SO TABL14 DATA PEAO s-.n-
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4Z6·9 OJ04 +34 TA8Ll4 COLS. 41 = AO 
4?61 (l020 LON 
4262 0002 ?. 
4263 0302· ATT 300 
4264 0373 OUT 300 
4265 112 () +120 INPUT 
4266 1?.40 .240 INPUT ACTUAL ERROR O~TA 
4267 QQ?4 OTN 
4270 0101 101 
4271 0076 BlH INA 
4272 0161 NZP ioo 
4273 4?71 slH 
4274 ~073 OUT 
4275 0340 TAf3L18 DAT('. EXPECTED 
4?76 0374 +34 TABLl8 COLS• 41 = 80 
4'<77 nn2o LON 
4300 0017 17 
4301 0302 ATT 300 
4302 0173 OUT ioo 
4303 76 1+0 TABL19 ACTUAL DATA EXPECTED 4304 7760 +120 TABLl 9 

. r'-1 4~QS QQ?~ OTN n 4306 0101 101 ;o 
-l 4307 0020 LON 
t 4~l0 2063 PRTY 3 (rt 

ru 4311 0102 ATT 100 
. ~ "1-1 43i2 0020 LON TO Sl'ATUS 4313 0023 23 

4314 0077 HLT 
43}5 ' 6164 UJP ioo 
43i6 l 7~o. ST Al 
4317 0020 XAl LON 

REM SPECIAL CHECK FOR LACED CARD 
REM IF ONE E~ROR IS FOUNOt ROUTINE WILL GO TO PRINT 

4320 0010 io 
4321 0?02· ATT 200 
4322 0020 LON 
4323 0010 jo 
4324 0102 ATT 100 
4325 0121 LDM 300 
4326 iofo xx INPUT 
4327 0034 SBN 
4330 0077 71 

REM CHECK FOR 77 ON r01AL CARD 
4331 0?61 NZP 200 
4332 4354 xa 
4333 o1ss XE RAO 100 
4334 '±326 xx 
4335 0034 SBN 
4336 0?40 240 

fev er 4337 0161 NZP 100 ~-;1 
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j 
43

1
40 4317 ~Al 

43'41 n141 STM 100 
43'.42 4326 xx 
43

1

43 e141 STM 100 
4344 4170 XC 
4345 0020 LON 
4346 0014 i4 
43'47 0102 ATT too 
4350 ~o?o LON 
4351 0000 0 
4352 oi.64 UJP 100 
4j53 6?.00 SPE2 
4354 o?ss XB RAO 200 
4355 4370 xc 

REM ALLOW TWO ERROR~ FOR COL. 1 
i REM COL• 1 = 0 ANO 5 l 

4356 9()~4 SBN 
4357 0003 3 
4360 0?61 NZP 200 
4J61 ~333 XE 
4362 0?41 STM 200 
4363 !t370 xc 

I' rA-1 4364 0241 STM 200 _, !""' 4365 4326 xx .. ",_ ;:o 
4366 c?64 UJP 200 ~ 

• I 4367 ~?QO PRINTZ 
,, ln 4370 oono xc w REM y 

4400 PRG 4400 
4400 0075 STATUS EXF CARD READER 
4401 0045 45 
4402 0040 40 
4403 0076 INA 
44·04 0341 STM 300 
4405 S7QO TEMPI 
4406 (1001 SHA 
44Q7 6001 SHA 
4410 0360 ZJP 300 OELAV ROIJTINE 

44il 
REM EX IT IF ~EADER IS READY 

5504 REAOl 
4412 0014 LSN 
44l3 0003 3 
44i4 o16o ZJP ioo 
44l5 4432 EMPTY * 
44i6 Qoil i SHA 
4417 0321 LDM 300 
4420 ~?QO TEMPl 
44~1 0001 SHA 
4422 0014 LSN 

1 4423 0001 
f(,'I ,, 4424 o16o ZJP ioo P'IO 
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4425 ~~10 PAUSE I * 4426 ,, , 63 NJP ioo 
4427 4567 LATE * 4430 0;64 UJP i 00 
4431 4652 BAO * REM STATUS ROUTINES OTHER THEN READY 

REM FOR HOLLEHITH TYPE CARDS 
4432 qo7s EMPTY EXF 
4433 0007 7 
4434 nooo 0 
4435 0076 INA 
4436 ii J 61 NZP ioo_ 
4437 4751 HLTl 
4440 0020 LON 
4441 0005 5 
4442 0102 ATT 100 
4443 0173 OUT ioo 
4444 2610 TABll 
4445 2746 +136 TABll 
4446 0020 LON ,..., 4447 0011 it 

("\ 4450 0102 An 100 ;,o 4451 0020 LON ~ .. I 4452 0000 0 
·~n 4453 03~1 STM 300 ...c: 4454 5701 TIMEl y 

445S QQ75 CHECKl EXF 
4456 0045 45 
4457 0040 40 
4460 0076 I.NA 
4461 0020 LON 

it 4462 0~11 
REM INPUt HOPPER EMPrT 

4463 0077 HLT ioo 4464 !l1~4 UJP 
4465 4400 STATUS 

REM THIS PORTION NOT USED 
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l 
4466 QOQ2 ~OP 
4467 0<'02 NOP 
44~0 0002 NOP 
4471 0002 NOP 
4472 0002 NOP 
4473 QOQ2 NOP 
4474 0002 NOP 
4475 0002 NOP 
4476 0002 NOP 
4417 0002 NOP 
4soo 0062 NOP 
4501 0002 NOP 
4502. Q~02 NOP 
4503 ono2 NOP 
4504 QQQ2 NOP 
4sos 9002 NOP 
45'06 QQQ2 NOP 
4s;o1 0002 NOP 

REM nus PORTION NOT USED: 
,.,.., 4sio 0075 PAUSE'l EXF 
ri 4511 0007 7 
;;o 4512 0000 0 

i;.. ··~ 4si3 0076 INA I l 
Ln 45i4 0161 NZP ioo 

'ln 4515 4756 Hl.T2 y 
45.l6 0020 LON 
45'.j7 ~996 ~ 
45'.20 0102 ATT 100 
4~21 0173 OUT ioo 

REM PAUS£ SWITCH ON 
4522 3000 TABL2 
4523 ~~35 •35 TABL2 
4524 0020 LDN 
4525 00!1 ll 
4526 0102 ATT 100 
4527 0020 LON 
4530 0000 0 

REM RESET COUNTERS 
4S31 0341 STM 300 
4532 5704 TIME4 
4533 0341 STM 300 
4534 s7os TIMES 
4535 0341 STM 300 
4536 s7n6 TIME6 
4537 QQ75 CHECK2 EXF 
4540 0045 45 
4541 0040 40 
4542 0076 INA ~.~-~~-

4543 0014 LSN £vor 4544 0200 200 !"-ft 
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j 

0161 ioo 4545 NZP 
4546 4400 STATUS 
4547 Q020 LON 
4550 Q('ll 0 10 
4551 0077 HLT 
4552 0164 UJP Tl 
45$3 15!0 PAUSE I 
4554 0002 NOP 
4555 0002 NOP 
4556 0002 NOP 

·4557 ijo~2 NOP 
4560 0002 NOP 
45.61 0002 NOP 
4562 0002 NOP 
4563 0002 NOP 
4564 6002 NOP 
4565 0002 NOP 
4566 0002 NOP 
4567 0075 LATE EXF 

REM LATE INPUT REQUEST ROUTINE 
REM OUTPUT E~ROR CONDITIONS ,...... REM TO PRINTER .r1. 4570 QQQ7 7 .:::u. 4571 0000 0 . .:.; 

f 4S72 0076 INA 
tn 4573 0161 NZP lOO a- I 4574 4772 HLT3 y 

4575 0020 LON 
4576 0006 6 
4571 0102 ATT ioo 
4600 Ol73 OUT ioo 
4601 3035 TA8L3 
4602 3t22 •65 TABL3 
4603 0020 LON 
4604 OCllI il 
4605 0102 ATT ioo 
~606 6675 TRY2 EXf 
4627 Q9Q7 7 
4610 0000 0 
46ll 0076 INA 
46l2 oi61 NZP ioo 
4613 4700 RECKl 
46l4 0020 LON 
46l5 0001 i 
46l6 6io2 ATT ioo 
4617 0173 OUT 100 
4620 0442 TABL4 
4621 0602 +140 TABL4 ~r:·"" 

4622 0020 LDN 
46?3 0011 ll 

5 .. '{, /fev of 4624 01~2 ATT JOO 



,.,., 
. --("'\ 

·':;:ti 
' \.. ~.-'-J 

"""i 
C..n 

•"'\.) 

·Y 

' ! 
4625 0~75 TRY3 
4626 9001 
4627 oono 
463o 0076 
4631 016.t 
4632 4722 
4633 0020 
4634 0001 
4635 0102 
46:36 01?3 
4637 0603 
4640 0743 
4641 ~q2o 
4642 0011 
4643 ' 0102 
4644 0075 
4645 0015 
4646 0000 

r 

4647 0077 
46'so oi !74 
4651 4400 
4652 0075 

46s3 0001 
4654 oono 
4()55 0076 
46s6 oi61 
4657 4763 
4660 0020 
4661 0006 
4662 0102 
4663 tll73 
4664 3l23 
4665 3~33 
4~66 on20 
46(>7 0011 
4670 0102 
4671 6!02 
4{>72 0102 
4673 0321 
4674 5100 
4675 0077 
4676 o?64 
4677 5053 

BAO 

4700 0355 RECKl 
4101 sich 
4702 0161 
4703 4606 

CRT ED. O CONSISTS OF A 8130 SYSTEM PAGE 044 

REM 

REM 

REM 
REM 

EXF 

INA 
NZP 

LON 

ATT 
OUT 

+140 
LON 

ATT 
EXF 

HLT 
UJP 

EXF 

INA 
NZP 

LON 

ATT 
OUT 

+110 
LON 

Arr 
ATT 
ATT 
LDM 

HLT 
UJP 

RAO 

NZP 

7 
0 

100 
RECK2 

} 
100 
ioo 
TABL5 
TASLS 

ll 
ioo 

~5 
0 

ioo 
STATUS 

1 
0 

ioo 
HLT4 

6 
ioo 
ioo 
TABl.6 
TABL6 

il 
i.oo 
100 

' 100 
300 
TEMPl 

200 
RESET1 

300 
BECKZ 
100 
TRY2 

CLEAR CARO READER 

INPUT STATUS FROM CARp READER 

TIME OUT IF PRINT;R GOES NOT READY 
AFTER FIRST PRINT 
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. I 

~~55 4704 RAO 300 
4705 5710 BECKY 
4706 (\ 161 NZP 100 
47Q7 1606 TRY2 
4710 0355 RAO 300 
47ll 5711 RECKX 
4712 0034 SBN 
4713 0010 io 
47\; 01~1 NZP ioo 
47i5 4606 TRY2 
4716 0341 STM 300 
47l7 5111 8ECKX 
4720 0164 UJP 100 
4721 4742 HLTS 
4722 0155 RECK' RAO 300 

REM TIME OUT IF PRINTER GOES NOT READY 
REM AFTER SECOND PRINT 

4723 ~712 BECKZ2 ,...., 4724 0161 NZP 100 ,...... 4725 4625 TRY3 ;:o 4726 0355 RAO 300 -3 
I 4727 5113 8ECKY2 

Ln. 4730 0161 NZP 100 Q:J., 1 4731 ~625 TRY3 y.· 
473,2 0155 RAO 300 
4733 5i14 RECKX2 
4734 0034 SBN 
47:35 0010 io 
4736 0\61 NZP ioo 
4737 4625 !RY3 
4740 0164 UJP 100 
4741 1742 HLTS 
4742 9075 HLT5 EXF 
4743 ono1 7 
4744 0000 0 
4745 on76 INA 

RECTCLE FOR MORE ERRORS REM PRINTER NOT READY• 
4746 ~917 HLT 
4747 0?.64 UJP 200 
4750 4772 HLT3 
4751 QQ~O HL Tl LON 
4752 0001 
4753 0077 I HLT 

REM tNPUT HOPPER EMPTY 
4754 o?64 UJP 200 
4755 5053 RESETl 
4756 Q~~o HLT2 LON 
4757 0002 2 
4760 0077 HLT 

REM READER PAUSE SWITCH ON. 
«'l.IJ 01 4761 0264 UJP 200 S--'1~ 
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4762 5053 RESET! 
4763 007S HLT4 EXF 
4764 0045 45 
4765 0040 40 
4766 0~76 INA 
4767 0077 HLT 

l REM IU .. EGAL STATUS FROM READER• 4770 0?64 UJP 200 
47'71 5053 8ESET1 4772 oio3 HLT3 TTA 100 
47:73 QQ~O BUFFY LON 
47,74 0001 1 
4775 0102 ATT 300 
4776 0321 LOM 300 
4177 0461 BUFFi TABL4A 
5000 0?.04 ABR 200. 
50'01 5076 BUSYl 
5002 0020 0UFFY1 LON .soo3 ooin l 
500• 0302 ATT 300 

r'i ·~OQS 0321 LOM 300 r"'1 5006 Q~?2 BUFF? TABLSA ;;o 
-i .5001 ozos ABX 200 

. "l 5010. ~Pl BUSY2 . f.J1 .5011 0020 LON ·~ 
-$oi~ Q0!3 j3 ·Y 
·5013 0302 ATT 300" soi4 0020. LON 
.so is 0003 3 

REM COLUMN ERROR• I 

REM BER = DATA READ• SXR. = DATA EXPECTED 
. ! _ REM CLEAR A REG. TO tGNOR THE REST OF THE CARO 

·5016 obn HLT 
soi1 0260 ZJP 200 
5Q20 5033 NEXTl 
- i - REM UPDATE DATA CHECKING 
5021 o?ss RAO 200 
50~2 'fl77 eUFFl 
S023 oiss RAO 200 
,5024 5006 SUFF2 
5025 0355 RAO JOO 
5626 ~717 SUFFX 
5027 0034 SBN 

izo .5030 0120 
REM CHECK FOH 80 COLS• 

.5031 oi61 NZP ioo 
5032 H73 

NEXTl 
BUFFY 

5033 0221 LDM 200 
~-----~ 5034 ~777 BUFFl 

5035 0335 SBM 300 

Rev ol 5036 5717 BUFFX >-'f/, 
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-5o:n 0?.41 STM 200 
.5040 1777 0UFF1 
.5041 0221 LDM 200 
·5042 5006. aUFF2 
5043 o:ns SBM 300 
5044 5717 (-3UFFX 
5045 O?~l STM 200 
5046 5Q06 8UFF2 
.5047 on20 LON 
5050 oono 0 
·5051 0341 STM 300 
5os2 5717 SUFFX 
5053 {l020 RE SE Tl LON 

REM RESET COUNTERS 
5054 QOOO 0 
5055 0341 STM 300 
·5056 5711 RECKX 
.5057 0341 STM 300 ,...., 
.5060 S714 RECKX2 f"I 

;.:o .$061 0~11 STM 300 
-i 5062 5703 TIME3 
I .$063 o~;i STM 300 a- .~064 ~706 TIME6 CJ. 
y· !5065 0341 STM 300 

.5066 5730 )( 

.5067 OJ41 STM ~00 

.5010 5i31 y 
5071 0075 EXF 
.5012 0045 45 
.5073 nooo 0 

REM CLEAR CARD REAOER 
5074 oi64 UJP ioo 
5075 41+00 STATUS 
$076 9020 BUSYl LON 

i3 5071 0013 
siOo Q~02 ATT 300 
5101 0355 RAO 300 
·~lQ2 ~733 BUSl 
5l03 0014 SBN 
5104 0010 10 
s1os o16t NZP 100 
5106 4773 BUFFY 
~!Q7 0264 UJP 200 
sno Sl24 HLT6 
5111 0020 BUSV? LO~ 

l3 5112 0013 
.5ii3 0302 ATT 300 
5il4 0355 RAO 300 
siis 5734 AUS2 
.51 l6 0034 SBN 

Re~ or sii1 0010 10 S--'I? 
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! 
l 

si2o 0?61 NZP 200 
5121 son2 BUFFYl 
5122 0264 UJP ·200 
5123 5124 HLT6 
5124 0020 HLT6 LON 
s12s ooA6 6 

REM BUFFER BUSY AFTER TEN TRVS• 

5126 0017 
REM SHOUl.O NOT BE eusT. 

HLT 
5127 0007 CBC 
5i3o 0164 UJP ioo 
5131 4773 BUFFY 
5132 0121 READ LOM ]00 
5133 5720 CHANGE 
·5134 0261 NZP 200 
5135 5172 COMPAR 
5136 0020 LON 
5137 0001 i 
5140 0341 SrM 300 
Sl41 5720 CHANGE 

...., 5142 Q~?O LOH 
f""l Sl43 0001 i 
;:o 5i44 0302 ATT 300 
-] 5145. oti2o LON 

' REM READ FIRST CARO ANO USE FOR CARO IMMAGE. a- Si4f> : l:-' 0622 ~22 FwA COMPARE CARD 
y !:? l4.7 62n4 SA ABR 200 

si,so Sl47 5A 
5151 0020 LON 
5152 0742 742 LWA + 1 COMPARE CARD 
S1S3 0?05 SR ABX 200 
5154 Si'53 SB 
5155 00-75 ExF 
5156 gn~s 45 
5157 0000 0 
5160 0?70 SC IBI 200 
5161 si~o 5C 
5162 0204 SH ABR ?00 
5163 sin SH 
5164 00~7 CBC 
·5~65 0020 LON 
Sl66 0013 13 
5167 0302 ATT 300 
5170 Ol~4 UJP ioo 
5171 4400 STATUS 
5172 Otl20 COMP AR LON 

REM CARD COMPARE ROUTINE 
5173 00~1 1 
si74 ()362 ATT 300 
5175 0020 LON fetJ DI 5116 0461 461 FWA INPUT OATA S..llt 
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5177 o?o4 SE ABR 200 
5200. 5l77 SE 
·5201 00~0 . LON 
.5202 0601 ~01 LWA + 1 I.NPUT DATA 
.5203 0205 SF ABX 200 
5204 s203 15F 
5205 on1s EXF 

REM SELECT REAOER' 
5206 0045 45 
5207 0000 0 
.s2io 0?70 SG IBI 200 
52}1 5226 BUSY3 
5212 0020 LON 
.s213 0013 i3 
52i4 0102 ATT ioo 
5215 0020 LON 
52i6 0000 0 
5217 o14t srM 100 

,-L, 5220 stJs iBICK ,..... 
;:o 5221 0020 LON· 
-i s2z2 Q~l2 12 
I 5223 0202 ATT ?OO er . 5224 0~64 UJP 200 ru. 
y· 5225 5?.SO COMPAl 

5226 0620 BUSY3 LON 
5227 0013 i3 
s2:;0 0102 ATT ioo 
5231 0155 RAO 100 
s232. 5735 I BICK 
5233 0034 SBN 
5234 0010 lO 
5235 0261 NZP 200 
.5236 S?lO SG 
5237 0020 LON 
5240 0000 .Q 
5241 0141 STM 100 
5242 ~j~s I BICK 
5243 0002 NOP 
5244 QQQ2 NOP 
·5245 0002 NOP 
5246 ot64 UJP 'j 00 
5247 5476 HLT7 BUFFER AUSY ERROR HLT CIBI> 
5250 0006 COMPAl BER C' 

REM COMPARE lNCOMING DATA FOR ERRORS 
s2s1 9006 STARTl BER 
5252 0Cl34 SBN 
5253 0061 UP3 61 
5254 0~60 ZJP 200 
5255 5251 STARTl 
5256 fii?63 NJP 200 

fev Of 5257 s?s1 STARTl , ... 'f, 
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5260 0321 LOM 300 
5261 0461 UP! TABL4A 
5262 0'335 SBM 300 
5263 0622 UP2 TABLSA 

REM UPDATE COUNTERS 
5264 0?61 NZP, 200 
5265 5324 ERRORX 
5266 0~55 RAO 200 
5267 S~63 VP2 
.5270 0255 RAO 200 
.5211 S~61 UPI 
,5272 0255 RAO 200 
·5273 5?53 UP3 
.5274 QQ~4 SBN 
!5275 0201 ?01 
5216 oz61 NZP 200 
5211 5i'Sl STARTl 
.SJOO 0020 REOlA LON 

REM RESET COUNTERS 
!301 0061 ~1 
5302 0~41 STM 200 ,.., 
5303 5?53 UP3 f"'I 530• 0020 LON ;;o 

-! S3QS 0011 it 
I .sJo6 0102 ATT ioo a-

5JfJ.7 QQ20 LON w 
"r' 5310 0013 i3 

$3jl 0302 ATT 300 
5312 0321 LOM 300 
5313 s71s TABL4Z 
·5314 0?41 STM 200 
5315 5261 UPl 
531& 0321 LDM 300 
.5317 5716 TABLSZ 
5320 0?41 STM 200 
!Pel ~263 IJP2 
5322 0164 UJP 100 
s3~3 HOO STATUS 
S324 0020 ER RO PX LON 

5325 Oi~io 
REM 

?to 
ERROR ROUTINE 

"5326 o2os RE Di ABX 200 
!327 5326 .REOl 
5330 0020 LON 

t3 ,5331 0013 
.5332 0302 ATT 300 
5333 0364 UJP 300 

REM JUMP TO CHECK FOR LATE INPUT REQUEST 
~----~ .§334 5576 LAT El 

5335 0161 RETURN NZP 100 
'Kev 5336 5377 RE02 PRINTER NOT READV s-so e\ 
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5337 0~20 LON 
5340 0001 1 
5341 0102 ATT 100 
.5342 Ql73 OUT 100 
.5343 0442 TABL4 

REM PRINT DATA READ ANO ~XPECTED 
,5344 Qf]02 +140 TABL4 
,5345 0020 GREEN LON 
5346 Q~ll ll 
.5347 0102 ATT 100 
sJso 0020 LON 
,5351 Qnl3 i3 
5352 0302 ATT 300 
53s3 0075 EXF 
5354 00Q1 1 
5355 0000 0 
5Js6 0076 INA 
5357 0361 NZP 300 
·!5360 5464 RE03 PRINT~R NOT READY 
5361 0020 LON 

n 5362 0001 i ("'\ 
5363 Oio2 ATT ioo ;;c 

-:1 ·!5364 01?3 OUT 100 
I 5365 0603 TABLS a- 5366 0743 +140 TABLS ..:::: 

5367 99?<> LON y . ' .5370 0000 0 
REM ERROR HAl.y• SEE RRI~rER FOR RESuLrS 

5371 QQ17 HLT 
5372 0020 LON 
.5373 0011 it 
5374 0102 Arr ioo 
5375 n?.64 UJP 200 
5376 5300 REOlA 
5377 ~020 RE02 LON 

STORE EXPECTED REM READ ANO OATA IN BUFFER REGISTERS 
.5400 0001 i 
.5401 0302 ATT 300 
·S4~2 0020 LON 
5403 Q0!3 j3 
~4Q4 0202 ATT 200 
·5405 03?.l LDM 300 
5406 0461 UPtA 'f ABL4A 
·5407 02Q4 RED2A ABR 200 
54io ~407 RE02A 
5411 0321 LDM 300 
.5412 0622 UP2A TABLSA ...--=-----· .. 

.5413 0~05 RE02R ABX 200 
·5414 5413 RE028 
51tis 0620 LON 

Rtw 01 5416 0077 77 .) .. Sf 
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i 

5417 0077 HLT 
5420 0260 ZJP 200 

; REM UPDATE t:;OUNTERS $;21 5442 RE03A 
·5"22 02~5 RAO 200 
·5423 5406 t)PlA 
5424 o?~s RAO 200 
5~25 ~~lZ UP2A 
5426 0020 LON 
.5421 0012 12 
5430 0~02 ATT 200 
.5431 0020 LON 
.5432 0013 iJ 
5433 0302 ATT 300 
S434 ij;ss RAO 300 
5435 s721 UP3A 
·5436 0034 SBN 
5437 0120 120 
·5440 0361 NZP 300 
.5441 5377 'RE02 

,; .5442 0020 RE03A LON 
f"' . REM RESET COUNTERS ;;a 5443 Q013 l3 1-:-:1 .5444 0302 ATT 300 
a- $.4~5 0321 LOM 300 CJ1 

·5446 5715 TABL4Z y 
5447 0~41 STM 200 
5450 5406 UPlA 
5451 0321 LDM 300 
.5452 5716 JABLSZ 
5453 02~1 STM 200 
,5454 5412 UP2A 
54ss 0020 LON 
5456 0012 i2 
5457 0~02 ATT zoo 
5460 0?~4 UJP 200 
.5461 ?~~o REOip. 
.5462 0000 RE038 
5463 0000 RED3Rl 

REM PRINTER -ENT NOT MEAOY AFTER FIRST OUTPUT 
5464 0355 RE03 RAO 300 
5465 5462 RE03B 
.5466 0?61 NZP 200 
9467 5345 GREEN 
~470 '() 355 RAO 300 
$471 5463 RE03Bl 
S472 0261 NZP 200 
S473 5345 GREEN 

~ .. ,....-· 
5474 0364 UJP 300 
.5475 5~77 RE02 

6?e\) 01 5476 0020 HLT7 LON 5'-$3. 
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5477 0007 7 ssoo 0017 HLT 
5501 0007 CBC 
~502 0264" UJP 200· 
.5503 Sf 72 

REAOl 
COMP AR 

.55()4 QQ?O LON ZERO OUT INPUT AREA .ssos 0001 i 

.sso6 0102 ATT ioo 

.5s91 0020 LON 
55!0 0000 0 
5511 0141 sTM ioo ssi2 Q461 UPDATE TABL4A 
5513 0355 RAO 300 
ssi4 5~12 UPDATE 
ss}s QQ34 SBN 
·5516 0120 i20 
·SSj7 0~§1 NZP 300 
5520 5504 READl 
,5521 0321 LDM 300 
·5522 s71s TASL4Z 
5523 0341 STM 300 ,...., 
5524 5512 UPDATE rt 

::::0 .§s2s oa20 LDN DELAY ROJTINE 
. -3 ·5526 0017 T74 RANDOM TtMF.S I 5527 oio2 ATT t1 BETWEEN CARO a-

a- $53.0 0121 LDM i'l PICKING 
y. .5531 7777 RANDOM 

REM GENERATE RANDOM NUMBERS ss32 0030 REPEAT ADN 
ss33 0037 37 

REM ZERO WILi. NOT RE USED 
ss34 0360 ZJP i'J 
,5535 55'.32 REPEAT 
.§s36 Oi41 STM i' 1 
5537 7717 RANDOM 
5540 0001 SHA 
5541 OlSl RAM i' 1 
ss42 1111 RANDOM 
5543 0010 LPN 
,5544 oin 177 
·,5545 0341 SrM r3 
·5546 5724 XABl 
ss41 0355 DELAVl RAO t3 
ssso 5722 XA 

REM DELAY A RANDOM AMQUNT 
sssl 0034 SBN 
5552 0111 177 
5553 0361 NZP r3 
5554 ~547 OELAVl 
5555 (l341 STM T3 
5556 5722 XA S"·S'?> <?ev OJ 
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,5557 0355 RAO T3 
·5560 S7?.3 XAB 
5561 0335 SBM T3 
5562 ~724 XABl 
SS63 0361 NZP tJ 
5564 s'.547 DELAVl sses 0341 STM t3 
5s66 572~ XAB 
5567 0020 LON 
.5s10 0011 144 
,5571 0102 ATT t1 

REM UPDATE RANDOM CONSTANT 
.5572 0355 RAO !3 
5573 s533 REPEAT •1 
,5574 o?64 UJP T2 
5575 5l32 READ 
.ss16 0020 l.ATEl LON 
·$5?7 2rl ! 1 it 
S600 0102 ATT ioo 
·!601 0007 CBC 

" r-'i .$602 0075 EXF 

"" REM SPECIAL CHECK FOR LATE INPUT REQUEST ;:u ~~03 0045 45 
I -i 

I ·5604 0040 40 
IT' ·~6QS 0076 INA 
""\,,} 5606 OOH LSN .,., 

·5607 0100 ioo 
s6io ot6o ZJP ion 
·56i 1 ~561 LATE 
·5612 0015 LATE? EXF 
·5613 00'17 7 
56i4 0000 0 S6is Q076 INA 
·5616 0264 UJP 200 
5617 S~JS RETURN 

5700 PRG 5700 
·5700 6090 TEMPi 
.5101 QQQO TIMEl 
.5192 0000 TIME? 
.~;703 0000 TIME3 
5704 0000 TIME4 
.51os 0000 TIMES 
5106 0000 TIME6 
.5101 0000 RECKZ 
.5710 0000 RECKV 
·~n1 0000 RECKX 
·5712 ijijgo RECKZ2 
5713 0000 RECKY2 -=--~-

5114 0000 RECKX2 
51is Q461 TAAL4Z TABL4A 

'R.e.v 01 5716 0622 TARLSZ TABL5A 5-sY 
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57,'j7 0000 BUFFX· 
5720 0000 CHA"GE 
.5121 coco UP3A 
·S722 (i(){lO XA 
5723 QQQO XA8 . 
. 57~4 0000 XABl 
.5725 QQQO XAA2 
.5126 0000 XAR3 
5121 0000 XAR4 
5730 QQQO x 
,5731 0000 y 
.5732 0000 z 
5733 0000 0us1 
.5734 0000 BUS2 
.5735 0000 I BICK 

REM 
~QQO PRG 6000 

6000 0000 TABL21 0 ,.,., 6001 0000 0 
("'\ 6002 QQQO 0 ;::o 6003 QQQ() 0 ~ 
I ·6004 QQQO 0 

a- 6005 QQQO Q ()::l 6006 0000 0 ·y 
6007 0000 Q 
60l0 0000 Q 
60ll 0000 0 VARIOus OArD 
60!2 QQQl l INFORMATION STARTS 
6013 0000 0 IN COL. NO. 45 
6014 0002 2' 
60i5 0000 0 
60i6 0004 4 
6017 0000 0 
6020 QQ!O io1 
6021 0000 0 
6022 QQ~O 20 
6023 0000 0 
6024 0040 40 
6025 0040 40 
6026 QQOO 0 
6027 0020 20 
6030 0000 0 
6031 QQ!O io 
6032 0000 0 
6033 QQQ~ 4 
6034 0000 Q 
6035 QQQ2 ~ 
6036 00(10 Q 
6037 0001 ~ 
6040 0000· 0 

~VOi 6041 0000 0 5'S->" 
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6042 QQQl 1 
6043 QQQO n 
6044 0001 1 
6045 QQ~O 40 
6046 0000- 0 
6047 0040 40 
6050 0000 0 
6051 0000 0 
6052 QQQ2 2 
6053 Q990 Q 
6054 QQO? ~ 
6055 0020 20 
6056 0000 Q 
6057 0020 20 
6060 0000 0 
6061 0000 0 
6062 0004 4 
6063 onoo 0 
6064 0004 4 
6065 0010 io 

r'-t 6066 QQOO Q ,...... 
6067 0010 ~o :;;a 

''( 
6070 0000 Q 
6071 0000 2 a- 6072 0010 10 . -0 
6073 0000 Q ',Y 
6074 20!0 10 
6075 QQQ4 4 
6076 QQQO 0 
6077 0004 4 
6ioo 0000 Q 
6101 0000 9 
~io2 QQ~9 20 
6103 0000 Q 
6i04 00,0 20 
6105 0002 2 
6i06 0000 0 
6107 0002 2 
6ll0 QQQO 0 
6111 0000 0 
·6i i2 0040 40 
6ji3 QQOO 0 
6114 0040 ~o 
6ii5 0001 1 
6jj6 oono 0 
6H7 QQQl i 
6120 0000 0 

REM --~---

6200 PRG 6200 
REM ZERO OtJT FRROR COUNTERS 

~ev 01 6200 0241 SPE2 STM 200 ~-~~ 
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6201 l665 FLAGl 
6202 0241 STM 200 
6203 1666 FLAG2 
6204 o?.41 STM 200 
6205 ~667 E'.LAG3 
62Q6 Q?41 STM 200 
6207 1670 FLAG4 
62l0 0241 STM 200 
6211 1673 FLAG45 
62}2 0241 STM 200 
6213 1672 FLAG6 
62i4 0020 SPE20 LON 
6215 QQl4 l4 
6216 0102 ATT 100 
62t7 0020 LON 
6220 0014 i4 
6221 0202 ATT 200 
6222 QQ~O LON 
622.3 0002 2 
6224 0302 ATT 300 
6225 ~~~l LOM 300 ,..., 
6226 1000 SPF.'.2A INPUT l"""I 

f :;o' 6227 0034 SBN 
--3 6230 0077 77 
I 6231 oi61 NZP ioo TO PRINT !~PROPER ~ 

6232 6340 SPE3 CARO IMMAGE ROUTI~E D 
y 6233 0255 RAO 200 

6234 ~?26 SPE2A 
6235 0034 SBN 
6236 o24o 240 
6237 0?61 NZP 200 
6240 6214 SPE2B 
6241 0?41 STM 200 
6242 6226 SPE2A 
6243 0075 EXF' 
6244 Q~Q7 7 
6245 0000 0 
6246 0020 LON 
'5247 0015 is 
6250 0102 ATT 100 
6251 QQ76 INA 
6252 0161 NZP too 
6253 6160 SPE7 HL T • ROUTI"IE 
6254 0073 OUT PRINTER NOT READY 

REM CARO MOVEMENT FAILURE 
6255 o1oo TABLll 
6256 0141 +47 TABLll 
6257 0020 LON --'" 6260 0014 l4 
6261 0102 ATT foo 

RetJ °' REM OUTPUT INDICATED TABLES TO PRINTER $'·S"J 
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6262 QQ76 SPE4 INA 
6263 0161 NZP ioo 
6~64 ~~62 SPE4 
6265 0073· OUT 
6266 Q~l4 TABL12 
6267 0?.42 +26 TABL12 
6270 0074 SPE4A OTN 
6271 Q077 11 
6272 0255 RAO 200 
6273 ~J36 SPE4Al 
6274 QQ34 SBN 
6275 0117 in 
6276 Ol61 NZP ioo 
6277 ~210 SPE4A 
63(}0 0241 STM 200 
6301 6336 SPE4Al 0 
6392 0074 OTN 
6303 oio1 lol 
6304 0076 sPES INA 
63QS OHl NZP ioo 
6306 6304 SPES 
6307 0073 OUT 
6310 0250 TABL14 

r'i 63ll 0~76 +26 TABL14 ,.-.. 6312 0074 SPESA OTN 
:;::o 63i3 0071 77 4 63i4 o2ss RAO 200 I 
-J 6315 6337 SPESAl • 1:-' 63i6 0034 SBN y 

6317 oi11 !17 
6320 0161 NZP 100 
6321 §312 SPESA 
6322 0241 STM 200 
6323 6337 SPESAl * 6324 22?4 OTN 
6325 0101 lOl 
6326 0020 LON 
6327 0020 20 
6330 0077 HLT 
6331 0020 LON 
6332 0003 3 
6333 0102 ATT ioo 
6334 oi~4 UJP ioo 
-6335 !!QO ST Al 
6336 -QQQO SPE4Al 
6337 0000 SPF.5Al 

REM READER ERROR 
6340 0020 SPE3 LON 
·6341 . 0015 "is 
6342 oio2 ATT lOO 

Re» 01 REM OUTPUT INDICATED TABLES TO PRINTER S-Gf 
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6343 00?5 EXF 
6344 0007 1 
6345 0000 0 
6346 0076 INA 
6347 0161 NZP ioo HALT ROUTINE 
6350 f,423 SPE6 PRINTER NOT ROY 
63Sl 0073 OUT 
63S2 oi47 TBL.llA 
6353 oi10 •21 TBLllA 
6354 0020 LON 
6355 9n!4 i4 
6356 0102 ATT ioo 
6357 0076 SPE3A INA 
6360 oi61 NZP ioo 
6361 6357 SPE3A 
6362 0013 OUT 
6363 Q~14 TABL12 
6364 Q~42 +26 TABL12 
6305 0020 LON 
6366 QQQ2 2 

...... 6367 0302 ATT 300 
("'\ 6370 0313 OUT 300 
;:IJ ,6371 1000 INPUT 
-1 ~372 1120 +120 INPUT I 
-.J U73 ooH OTN 

101 flJ UT~ 8101 y 
G37S 0016 SPF.'.38 INA 
6376 0161 NZP 100 
6371 6375 SPE3B 
6400 0073 OUT 
64()1 o?so TABL14 
6402 0276 •26 TABL14 
6403 0020 LON 
6404 2092 2 
,6405 0302 ATT 300 
6~06 QJ73 OU! 300 
64Q7 1120 +120 INPUT 
6410 1240 +240 INPUT 
Mil 0074 OTN 
&4i2 oio1 i 01 
64}3 0020 LON 
64i4 QQ21 21 
6415 0077 HLT ,, 

64}6 0020 LON 
64i7 0003 3 
6420 Q!02 Ar~ 100 
6421 01~4 UJ loO --------_,,,,, 6422 1100 ST Al 
6423 0020 SPE6 LON 
6424 0002 2 

f<etJ Of 6425 0202 ATT 200 S-S1 
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6426 0021 SPE6A LOM 
REM PRINTER NOT READY 
REM LOAD BER ANO RXR REGISTERS WITH 

6427 
REM EXPECTED A~D REAO DATA iooo SPE6C iNPUT 

6430 OlOS ABX 100 
6431 6426 SPE6A 
6432 0020 LON 
6433 QOQO 0 
6434 0105 ABX 100 
6435 ~426 SPE6A 
6436 0020 LON 
6437 0024 24 
6440 0077 HL~. 
6441 oi6o ZJ ioo 
6442 6451 SPE6B 
6443 Oiss RAO 100 
6444 ~;27 SPE6C 
6445 9934 SBN 
6446 0240 240 

I r"'i 6441 Ol61 NZP ioo 
~ 6450 §426 SPE6A 
;:o 6451 0141 SPE6B STM JOO 
~ 6452 ~~27 SPE6C I 6453 0020 LON '"\.J 
w 6454 0093 3 y 6455 0102 ATT 100 

6456 oi~~ UJP ioo. 
6457 1700 ST Al 
6460 QQ20 SPE7 LON 
6461 0025 25 
6462 0077 HLT 
6463 00~0 LON 
6464 0003 3 
·6~65 0102 ATT lOO 
6466 pj§~ UJP ioo 
6467 1700 : ST Ai 

REM 
~500 PRG 6500 

6500 0020 51 LON 
REM Slt ~2t 53, S4, S5t ARE ROUTINES FOR CHECKiNG 
REM FoR LESS THEN 5 E~RORS 
REM BINARY CARnS ONLY 

6501 0004 4 
6502 iji(j2 ATT ioo 
6503 oozo LON 
6504 6003 3 
6505 0202 Arr 200 

~.,.-

6506 0221 LOM 200 
65~7 1665 FLAGl 

tfev Of 6510 oi61 NZP joo f-'() 
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6Sll 2240 PRTi PRINT ERwOJ.1 l 
6Si2 0020 LON 
65l3 0003 3 
6514 0102 ATT 100 
65l5 o}64 UJP ioo 
65!6 uoo ST Al 
6517 0020 52 LON 
65?0 0001. 4 
65~1 0102 ATT 

\ ioo 
6522 ooao LON 
·6523 0003 3 
6524 0202 ATT 200 
6525 g221 LDM 200 
6526 1666 FLAG2 
6927 0161 NZP ioo 
6530 2325 PRT2 PRINT ERROR 2 
6531 0020 LON 
6532 0003 3 
6S33 Ql02 ATT ioo 
6534 OJ~4 UJP 100 

r, 6535 1700 ST Al 
ri 6536 QQ?O 53 LON 
A., ~537 QQQ4 ~ 
~ 6540 0102 Arr 100 I 5541 0020 LON "\.l 
.r: 6542 oofa 3 y 6543 0:?02 ATT 200 

6544 0221 LDM 200 
6545 1667 FLAG3 
6546 oi61 NZP ioo 
6547 2363 PRT3 PRINT 3 ERROR 
6550 0020 LON 
6551 OOQ3 3 
6552 0102 ATT 100 
6553 oi~~ UJP lOO 
6554 noo ST Al 
6555 0020 54 LON 
6556 0005 s 
6557 0102 ATT 100 
6560 00,0 LON 
6561 0003 3 
6562 0202 Arr 200 
6563 0221 LDM 200 
6564 i673 FLAG45 
6565 0)61 NZP ioo PRINT 45 ERROR 
6566 2456 PRT45 
6567 0020 LON 
6570 0003 3 
6571 0102 Arr 100 
6572 a1~~ UJP 100 

few a 6573 1700 ST Al S--~I 
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! 
6574 0020 SS LON 
6575 0005 5 
6516 Oio? ATT ioo 
6577 0020 . LON 
·6600 0003 3 
6601 0202 ATT 200 
6602 6221 LDM 200 
66Q3 i673 FLAG45 
66Q4 Ol61 NZP ioo 
6605 2420 PRTS PRINT ERROfi 5 
6606 0020 LON 
6607 0003 3 
6~io 0102 ATT \oo 
6611 oi<i4 UJP 100 
6612 1700 I ST Al I 

REM 
6640 PRG 6640 

6640 0020 Bl LON 
6641 0002 '2 PRINTER NOT READY 

,.a, 6(>42 o?o~ ATT 200 SET UP BE~ AND BXA REGISTERS 
f"l -6643 0020 LON WITH EXPECTED AND READ DATA 
;:o 6644 0015 is 
~ 66,45 0102 ATT ioo I·. 66'46 0221 LOM 200 -"1 
1.n· 6647 lnoo B2A INPUT y 

6650 0104 62 ABR ioo 
6651 6650 82 
6652 0020 LON 
6653 00!7 i7 
6654 0302 Arr 300 
6655 0321 LDM 300 
6656 1521 83A +1 IABL17 
6657 0105 83 ABX 100 
6660 ~~57 83 
6661 0020 LON 
6662 0022 22 
6(>63 0077 HLT 
6664 o16o ZJP ioo 
6665 6701 84 
6666 QQ20 LON 
6667 0015 is 
6~70 0102 ~I6 100 
6671 o1ss loO 
6672 6656 B3A 
6673 Oiss RAO ioo 
6674 6647 82A 
6675 QQ34 SBN 
6(>76 0240 240 
6677 0161 NZP loO 
6700 6640 a1 

Keu o\ 6701 0020 84 LON ) .. ,t 
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6~02 1521 +1 TAaL17 
67Q3 0141 STM ioo 
6704 {2~56 F33A 
6705 QQ?O LON 
6706 0000 0 
6707 0141 SrM ioo 
67jO 6647 B2A 
6711 OQ?O LON 
6712 QOQ3 3 
6713 0102 ATT 100 
67}4 oi~4 lJJP ioo 
6715 1700 ST Al 

REM 
10QO PRG 7000 

7000 QOOO TABL?3 0 VARIOUS DATA 
jQQl QQQS s 7 + 9 PUNCH COL NO. 1 
7002 0000 0 
7Q03 0000 0 

,..., 7oo4 0000 0 
rt ·ioos 0000 0 

' ;::!) '7006 QQQO 0 
-'i 1001 QOQO 0 1 7010 qpgo 9 ...,J 
0 .. ·to!1 0000 Q 
y ·1012 0000 0 

toi3 QQQ9 0 
·1014 QOQO 0 
7015 0000 Q 
1016 0000 0 ·1(>i7 0000 0 
7020 0052 52 
io~n QQ?2 52 
·1022 0000 0 
·fo23 0000 0 
1C~4 QQ25 25 
7025 0025 ~5 
io26 QOQO () 
7027 0000 0 
1030 oos2 52 
7031 QQ?2 52 
"f032 0000 0 
·jl,)33 0000 0 
'7034 0025 25 
·fo35 QQ~S 25 
'7036 QQQO 0 
J037 0000 0 
7040 OO!O 70 

-~,..,...-~ 

7041 QQQ7 7 
7o42 0000 0 
"7o43 0000 (l 

Rev al lo44 0007 7 $-'-' 
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7045 0070 70 
1046 0000 0 
7047 QQOO 0 
7050 0070 70 
·7os1 QQQ7 7 7os2 QQQO 0 
7053 0000 0 
'Zos4 0007 7 
"7055 0070 70 
7o56 0060 0 
"7057 0000 0 
7060 0070 ?O 
7o61 0007 7 
·7062 0000 0 
J063 QQQO 0 
'1Q64 0007 7 
7065 0070 70 
1066 QQQO Q 
'7067 0000 0 
·1010 0000 9 ·1011 QQQO 0 
'7072 g9Q7 7 

n ·1013 0070 70 
r. "l074 0010 70 . ;::c;, 7075 0007 7 . -1 

l076 0007 7 I' 
. """ 7077 0070 70 

-"1 ·iioo 0010 70 y 
'71 Ol 0007 7 
7ia2 0007 7 
7io3 0070 to 
7io4 0070 70 
7ios 0007 1 
'7106 0007 1 ·1io1 0010 70 
'"'lll 0 QQ!O 70 
1111 0007 1 ·iii2 QQQO 0 
7113 0000 0 
7H4 QQQ() () 
'7115 0000 9 7ii6 QQQO 0 
·jii7 0000 0 
7120 0000 0 
7i21 QQQO 0 
7122 0000 0 
7i23 QOQO 0 
'7124 0000 0 
7125 0000 0 
7126 0073 73 
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CRT ED. 0 CONSISTS OF A 8)30 SYSTEM PAGE 065 

·i30 ~~52 52 7. 
7131 0025 25 
7132 oos2 52 
7133 0025 25 
nJ'+ oooi l 
7135 QQ~O 40 
7136 0000 0 7J37 0000 0 
7140 OQQO 0 
7141 0000 Q 7i42 0001 1 
7143 §p~o ~o 7144 0002 ~. 
7145 0020 20 ti46 oon4 4 
7147 QQlO 10 ii so QQ!O 10 
7151 0004 4 
7is2 0020 20 
7isJ 0002 2 ,.,., 
7154 0040 ~o ~ iiss 0001 ~ ;:o 

-3 7is6 0000 ·o 
.~ 7is7 QQQO 0 '"\.l 7160 0001 1 ():I 
y ·7161 ~010 ~o 

7i62 0000 Q 7163 QQQO 0 
·jj64 0002 ? 
7165 0020 ?O 
·7166 0000 0 7i67 0000 0 
·fl 70 0004 !t 
1171 QQ!O 10 
1172 0000 0 
ii73 ijijoo 0 
7174 0010 10 
7175 0004 4 
7176 ijijgo 0 
7177 0000 0 
7290 0020 ~o 
72Ql QQQ2 2 
7202 0000 0 

" 72Q3 QQOO 0 
720 1• QQ~O ;o 
·faos QQQl l 
7206 0001 l 
7207 0040 40 
72io QQQO 0 
72i1 0000 0 

Kev 01 i2i2 0000 0 5"9'5 



CRT Eo. 0 CONSISTS OF A ~13'' SYSTEM PAGE 066 

72}3 Q('QO 0 
7214 0002 '?. 
7215 on2o 20 
7216 OOQO 0 
?217 0000 0 
7220 QQQO 0 
7221 . QQQO 0 
7222 0004 4 
7223 ~J) 10 j 0 
7224 QQQO 0 
7225 0000 0 
7226 0000 0 
7227 0000 0 
7230 QQ!O 10 
7231 0004 4 
7232 QQQO 0 
7233 QOQO 0 
7234 0000 0 
7235 0000 0 
7236 0020 20 

,..., 7237 0002 ? 
f"'I REM 
AJ, 75?o PRG 7520 
--l 7520 QQ~O TABLl7 SLR 120 
1, 7640 0000 TARLl9 RLR i20 ~ 

_a 
y 



CRT ED. 0 CONSISTS OF A 0130 SYSTEM PAGE 067 

0001 T04 EQU i 
0002 Tl') EQU 2 
0003 T14 EQU 1 
0004 r2n EQU 4 
0005 T24 EQU '5 QQQ6 no EQU 6 
QQ07 T34 EQU 1 
0010 T40 EQU 10 
0011 T44 EQU il 
0012 TS'l EQU ~2 
0013 T54 EQU 13 
0014 T6'> EQU 14 
0015 T64 EQU 15 
0016 T70 EQU l6 
QQ!7 T74 EQU l7 
0100 Tl EQU ioo o?oo T2 EQU 200 
0300 T3 EQU ;oo 
7777 RA NO OM EQU 7777 

ri QOOO ERR EQU Q ERROR STOP ,.... 
~QQl SHA EQU 1 SHIFT A LEFT ONE BIT ;::-.a 

:~ QQQ2 NOP EQU 2 NO OPERATION 
l 0002 ATT EQU 2 A TO TAG R~GlSTER ·,():J oooJ CLA EQU 3 CLEAR RE\H STER A 'O 

y 0003 TTA EQU 3 TAG REGI~T~R TO A 
QQQ4 ABR EQU 4 A TO RUFFEQ ENTRANCE RE I STER 
QQQS ABX EQU 5 A TO BUFFER EXIT REGIST R 
QOQ6 8EQ EQU 6 CONTENTS OF BER REGISTE TO A 
0007 CBC EQU 7 CLEAR BUFFER CONTROLS 
0010 LPN EQU 10 LOGICAL PRnoucr NO AODRSSS 
0011 LPM EQU il LOGICAL ?Pnoucr MEMORY ADOPESS 
0012 L.P I EQU jz LOGICAL PRnDUCT INDIRECT ADDRESS 
0013 CIL EQU 13 CLEAR INrERRUPT LOCKOUT 
01)14 LSN EQU J.4 LOGICAL SUM NO ADDRESS 
0015 LS~ EQU 15 LOGICAL SUM MEMOR? AOOR•SS 
0016 LST EQU 16 LOGICAL SUM INDIRECT AO RESS 
0020 Ll)N EQU 20 LOAD A NO ADDRESS 
0021 LO~ EQU 21 LOAD A ME~nRY ADDRESS 
0022 LOI EQU 22 LOAD A INDIRECT ADDRESS 
002'5 LCM EQU ?.5 LOAD COM?LTMENT TO A ME ORY 
00?6 LCI EQU 26 LOAD COMPLIMENT TO A IN IRECT 
0030 AIJN EQU 30 Aoo NO AtJOPESS 
QQ31 AOM EUU 31 ADD MEMORY ADDRESS 
0032 AOI EQU 32 ADO !NOI~ECT ADDRESS 
0034 SAM EQU 34 SUR TRACT ~in ADnRE'SS 
Q635 SB~ f QU 35 SUBlRACT MFMORY ADDRESS 
OC\36 SBI EQU 36 suaTRACT !~DIRECT ADDRf s 
0041 STM EQU 41 srdHE MEMOqY ADDRESS 
0042 ST! EQU 42 STORE JN.>IRECT ADDRESS 

te" Of 
OOSI RAM EQU Sl REPLACF ~rm MEMOR? ADOR SS 6 ... f,7 



: 
cRT EO• 0 cONSISTS OF ,,_ A13C SYSTEM PAGE 06A 

0055 RAO ~QU 55 RF.PLACE Alm ONE' MEMORY OORESS ' 
0060 lJP ~QU fin JUMP, 1F C:nNTENTS OF A ZERO 
0061 NZP ~cw 61 JUMP, IF' CONTENTS OF A NON>tZERO 
0062 PJP qQU 62 JlJMPt IF CONTENTS OF A RE POSITIVE 
0063 NJP EQU 63 JUMP• IF c.;oNTF.NTS OF A RE NEGATIVE 
0064 UJP aQu 64 UNCONOITIO~AL JUMP 
0070 IBI ~QU 70 INITIATE" 811FFER INPUT 
0071 IBO EQU 71 INITIATE t:HJFF'ER OUTPUT 
0072 INN f QU 72 INPUT NOttMAL 
QQ73 OUT EOU 73 OUTPUT NOP~-1AL 
0074 OTN EQU 74 OUTPUT, NO ADDRESS 
0075 EXF EQU 75 EXTERNAL fUNCTiON 
0076 INA ~QU 76 INPUT To A 
0077 HLT EQU 71 HALT 

SUPS 
oono ENO 



NUMBER: (Tl7) CR.1 

TITLE: Test of 177 Card Reader 

MINIMUM EQUIPMENT NEEDED: 8092, 8094, 177 

PURPOSE 

This program will test the 177 Reader in each mode. 

OPERA TING INSTRUCTIONS 

LOAD ADDRESS: 000 

STARTING ADDRESS: 000 for Section 1 
002 for Section 2 
004 for Section 3 
006 for Section 4 

TERMINAL ADDRESS: 265 (destroys locations up to 1637) 

- --- -·--·-section 1: Single Cycle, H->BCD or binary cards with a 7 and·-9-punch in 
column 1 . 

. -a.. H--.BCD. Prepare a deck of Hollerith cards with any legal 
information, all exactly alike. Put 0 in A and start at 000. 
One card will be read and than a halt will appear at P = 77. 
Reset run switch and test will continue. 

b. Binary. Prepare a deck of binary cards with any information 
all exactly alike and with a 7 and 9 punch in column 1. Put a 
1 in A and start at 000. When halt appears at P = 77, reset 
run switch and test will continue. 

Section 2: Free Run. Operates like Section 1 but in free run mode and 
starting address is 002. 

Section 3: Single Cycle, Negate. Prepare a deck of binary cards with 
any information, all exactly alike without a 7 and 9 punch in column 1 . 
Operates like Section 1 but starting address is 004 and no nµmber in A. 

Section 4: Free Run, Negate. Just like Section 3 but start at 006. 

DESCRIPTION 

--This .. program will .read and store information from first _card, then check all 
subsequent cards against it .. 

. {CR1.-1} 



p = 70 

p = 77 

p = 107 

p = 132 

HALTS 

{CR1-2} 

Status halt. A = status. 

End of first card read. Reset 
run switch and test will continue. 

Status halt. A = status o 

Error in read. 



0000 064 UJP 
0001 212 
0002 064 UJP 
0003 236 
0004 064 UJP 
0005 252 
0006 064 UJP 
0007 260 
0010 113 CIL 

0020 113 CIL 

0030 113 CIL 

0040 113 CIL 

0050 075 EXF 
0051 063 
0052 001 
0053 020 LDN 
0054 002 
0055 ·-202 ATT 
0056 020 LDN 
0057 003 
0060 302 ATI 
0061 075 EXF 
0062 045 
0063 040 
0064 076 INA 
0065 076 INA 
0066 060 ZJP 
0067 071 
0070 077 HLT 
0071 075 EXF 
0072 045 
0073 002 
0074 272 INN 
0075 000 
0076 240 
0077 077 HLT 
0100 075 EXF 
0101 045 

.. -- 0102 040 
0103 076 INA 
0104 076 INA 
0105 060 ZJP 
0106 110 
0107 077 HLT 
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0110 020 LDN 
0111 ooo 
0112 041 STM 
0113 125 
0114 041 STM 
0115 127 
0116 075 EXF 
0117 045 
0120 002 
0121 372 INN 
0122 000 
0123 240 
0124 221 LDM 
0125 000 
0126 335 SBM 
0127 000 
0130 060 ZJP 
0131 133 
0132 077 HLT 

. 0133 020 --- -------LDN 
0134 237 
0135 035 SBM 
0136 127 
0137 060 ZJP 
0140 100 
0141 055 RAO 
0142 125 
0143 055 RAO 
0144 127 
0145 064 UJP 
0146 124 
0147 
0150 020 LDN 
0151 002 
0152 041 STM 
0153 120 
0154 041 STM 

, 0155 073 
0156 064 UJP 
0157 050 
0160 020 LDN 
0161 001 
0162 041 STM 
0163 120 
0164 020 LDN 
0165 002 
0166 041 STM 
0167 073 
0170 064 UJP 
0171 050 
0172 020 LDN 

' -
{ c;R_.i.-4J 
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0173 006 
0174 041 STM 
0175 120 
0176 020 LDN 
0177 006 
0200 041 STM 
0201 073 
0202 064 UJP 
0203 050 
-0204 020 LDN 
0205 005 
0206 041 STM 
0207 120 
0210 064 UJP 
0211 ' 176 
0212 034 SBN 
0213 001 
0214 060 ZJP 

---- ---0215 --222 
0216 020 LDN 
0217 117 
0220 - 041 --STM 
0221 134 
0222 064 UJP 
.0223 150 
0224 020 LDN 
0225 237 
0226 -041 STM 
0227 134 
0230 064 UJP 
0231 150 
0232 034 SBN 
0233 QOl 
0234 060 ZJP 
0235 244 
0236 020 LDN 
0237 117 
0240 041 STM 
0241 134 
0242 064 UJP 
0243 160 
0244 020 LDN 
0245 237 
0246 041 STM 
0247 134 

-··. ----- ~ -
0250 064 UJP 

-·--··- ~- ----
0251 160 
0252 020 LDN 
0253 237 
0254 041 STM 
0255 134 
0256 064 UJP 
0257 172 

{CR1-5} 
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0260 
0261 
0262 
0263 
0264 
0265 

020 
237 
041 
134 
064 
204 

LDN 

STM 

UJP 

,-CCR1-6} 



NUMBER: (Tl s) c Ra 
TffLE: Test of 177 Card Reader 

MINIMUM EQUIPMENT NEEDED: 

PURPOSE 

This program will test the 177 Reader in every mode. 

OPERA TING INSTRUCTIONS 

LOAD ADDRESS: 000 

ST AR TING ADDRESS: 000 for Section 1 
002 for Section 2 
004 for Section 3 
006 for Section 4 
012 for Section 5 
014 for Section 6 
016 for Section 7 

· .. ·022 for Section 8 

TERMINAL ADDRESS: 1637 

Section 1: Status Check. Manually simulate status conditions and a halt will 
appear at P = 260 with status displayed in A. Reset run switch to continue o 

Section 2: Gate Card Check. Use any size deck of Hollerith Cards. When 
cards are all read, there should be the same number of cards in each stacker. 

Section 3: Single Cycle, H __.,BCD. A deck of Hollerith Cards with information 
on them as in program from 1400 through 1517 is required. 

Section 4: Free Run, H -~ BCD. Same as Section 3 but start at 006. 

Section 5: Single Cycle, Binary. A deck of binary cards with information on 
them as in program from 1400 to 1637 with a 7 and 9 punch in column 1. 
Column 2 would contain 6364, etc. 

Section 6: Free Run, Binary. Same as Section 5, but start at 014. 

Section 7: Single Cycle, Negate. Requires binary cards like in Section 5 except 
that Column l contains no 7 and 9 punch. 

-_,. -- Section 8: Free Run, Negate. Same as Section 7, but start at 022. 

DESCRIPTION 

E_ach card is read and checked against a stored list according to appropriate mode. 

{(~2-1} 



p = 70 

p = 113 

p = 260 

HALTS 

Status halt. A = status. 

Error in read. 

Status halt. A = status, reset run 
switch. 

/ 



0000 064 UJP 
0001 250 
0002 064 UJP 
0003 270 
0004 064 UJP 
0005 146 
0006 064 UJP 
0007 164 
0010 113 GIL 
OOll 
0012 064 UJP 
0013 176 
0014 064 UJP 
0015 214 
0016 064 UJP 
0017 226 
0020 113 GIL 
0021 
0022 064 UJP 
0023 234 

0030 113 GIL 

0036 000 
0037 000 

.0040 113 GIL 

0050 020 LDN 
0051 002 
0052 202 ATT 
0053 020 LDN 
0054 003 
0055 302 ATT 
0056 075 EXF 
0057 063 
0060 001 
0061 075 EXF 
0062 045 
0063 040 
0064 076 INA 
0065 076 INA 
0066 060 ZJP 
0067 071 
0070 077 HLT 
0071 075 EXF 

-0012 045 
0073 002 
0074 020 LON 
0075 002 
0076 041 STM 
0077 106 
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0100 041 STM 
0101 110 
0102 272 INN 
0103 000 
0104 240 
0105 221 LDM 
0106 002 
0107 335 SBM 
0110 002 
0111 060 ZJP 
0112 114 
0113 077 HLT 
0114 020 LDN 
0115 117 
0116 035 SBM 
0117 110 
0120 060 ZJP 
0121 130 
0122 055 RAO 
0123 106 
0124 055 RAO 
0125 110 
0126 064 UJP 
0127 105 
0130 020 LDN 
0131 337 
0132 041 STM 
0133 036 
0134 -055 RAO 
0135 037 
0136 061 NZP 
0137 134 
0140 055 RAO 
0141 036 
0142 061 NZP 
0143 134 
0144 064 UJP 
0145 061 
0146 020 .LDN 
0147 002 
0150 041 STM 
0151 073 
0152 020 LDN 
0153 130 
0154 041 STM 
0155 121 
0156 020 LDN 
0157 117 
0160 041 STM 
0161 115 
0162 064 UJP 
0163 oso 
0164 020 LDN 
0165 001 
0166 041 STM 
0167 073 
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0170 020 LDN 
0171 074 
0172 041 STM 
0173 121 
0174 064 UJP 
0175 156 
0176 020 LDN 
0177 002 
0200 041 STM 
0201 073 
0202 020 LDN 
0203 130 
0204 041 STM 
0205 121 
0206 020 LDN 
0207 237 
0210 041 STM 
0211 115 
0212 064 UJP 
0213 050 
0214 020 LDN 
0215 001 
0216 041 'STM 
0217 073 
0220 020 - - LDN - -
0221 074 
0222 041 STM 
0223 121 
0224 064 UJP 
0225 206 
0226 020 LDN 
0227 006 
0230 041 STM 
0231 073 
0232 064 UJP 
0233 202 
0234 020 LDN 
0235 005 
0236 041 STM 
0237 (fl3 
0240 064 UJP 
0241 220 

0250 075 EXF 
0251 {)I,') 

' ~.J 

0252 001 
0253 _064 UJP 
0254 321 
0255 076 INA 
0256 060 ZJP 
0257 253 
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0260 077 HLT 
0261 064 UJP 
0262 253 

0270 075 EXF 
0271 063 
0272 001 
0273 ('.)7 5 EXF 
0274 045 
0275 040 
0276 076 INA 
0277 076 INA 
0300 075 EXF 
0301 045 
0302 002 
0303 272 INN 
0304 000 
0305 120 
0306 021 LDM 
0307 320 
0310 Cl01 SHA 
0311 064 UJP 
0312 --- 330 
0313 075 EXF 
0314 045 
0315 010 
0316 064 UJP 
0317 273 
0320 252 
0321 075 EXF 
0322 045 
0323 040 
0324 076 INA 
0325 064 UJP 
0326 255 
0327 
0330 {:)41 STM 
0331 320 
0332 063 NJP 
0333 273 
0334 064 UJP 
0335 313 
0336 
0337 

• 
1400 061 A 
1401 062 B 
1402 063 c 
1403 064 D 

.. {~.~2-.6) 



1404 065 E 
1405 066 F 
1406 067 G 
1407 070 H 
1410 071 I 
1411 041 J 
1412 042 K 
1413 043 L 
1414 044 M 
1415 045 N 
1416 046 0 
1417 047 p 
1420 050 Q 
1421 051 R 
1422 022 s 
1423 023 T 
1424 024 u 
1425 025 v 
1426 026 w 
1427 027 x 
1430 030 y 
1431 031 z 
1432 001 1 
1433 002 2 
1434 003 3 
1435 004 4 
1436 005 5 
1437 006 6 
1440 007 7 
1441 010 8 
1442 Oll 9 
1443 012 10 
1"444 014 
1445 034 ( 
1446 054 • 
1447 074 > 
1450 021 I 
1451 013 = 
1452 033 ' 1453 053 $ 
1454 073 
1455 060 + 
1456 061 A 
1457 062 B 
1460 063 c 
1461 064 D 
1462 065 E 
1463 066 F 
1464 067 G 
1465 070 H 
1466 071 I 
1467 041 J 
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1470 
1471 
1472 
1473 
1474 
1475 
1476 
1477 
1500 
1501 
1502 
1503 
1504 
1505 
1506 
1507 
1510 
1511 
1512 
1513 
1514 
1515 
1516 
1517 
1520 
1521 
1522 
1523 
1524 
1525 
1526 
1527 
1530 
1531 
1532 
1533 
1534 
1535 
1536 
1537 
1540 
1541 
1542 
1543 
1544 
1545 
1546 
1547 
1550 
1551 
1552 
1553 

042 
043 
044 
045 
046 
047 
050 
051 
022 
023 
024 
025 
026 
027 
030 
031 
001 
002 
003 
004 
005 
006 
007 
010 
052 
052 
025 
025 
052 
052 
025 
025 
052 
052. 
025 
025 
052 
052 
025 
025 
052 
052 
025 
025 
052 
052 
025 
025 
052 
052 
025 
025 

K 
L 
M 
N 
0 
p 
Q 
R 
s 
T 
u 
v 
w 
x 
y 
z 
1 
2 
3 
4 
5 
6 
7 
8 
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1554 
1555 
1556 
1557 
1560 
1561 
1562 
1563 
1564 
1565 
1566 
1567 
1570 
1571 
1572 
1573 
1574 
1575 
1576 
1577 
1600 
1601 

· 1602 
1603 
1604 
1605 
1606 
1607 
1610 
1611 
1612 
1613 
1614 
1615 
1616 
1617 
1620 
1621 
1622 
1623 
1624 
1625 
1626 
1627 
1630 
1631 
1632 
1633 
1634 
1635 
1636 
l.637 

052 
052 
025 
025 
052 
052 
025 
025 
052 
052 
025 
025 
052 
052 
025 
025 
052 
052 
025 
025 
052 
052 
025 
025-
052 
052 
025 
025 
052 
052 
025 
025 
052 
052 
025 
025 
052 
052 
025 
025 
052 
052 
025 
025 
052 
052 
025 
025 
052 
052 
025 
025 
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NlHvIBER: (Tl 9) { CR3 } 

TITLE: Timing Test for 177 Card Reader 

MINIMUM EQUIPMENT NEEDED: 8092, 8094, 177 

PURPOSE 

This program will check timing bet\veen columns and between cards. 

OPERATING INSTRUCTIONS 

LOAD ADDRESS: 000 

START ADDRESS: 000 

TERMINAL ADDRESS: 376 (destroys locations up through 1117) 

Use any deck of Hollerith cards. All cards should end up in secondary stacker 
except for last one. If 1/2 of cards end up in stacker, then the available time 
until gate card command is less than 1 1/2 ms. 

DESCRIPTION 

This program introduces delay between reading columns and between cards to 
see that an input disconnect does not occur if timing is correct. 

HALTS 

p = 102 

p = 105 

p = 137 

{CR3-1} 

Status halt. Reset run switch. 

Available time between cards is 
less than 17 ms. 

Available time between columns is less 
than 250 microseconds. 



0000 
0001 

0010 

0020 

0030 

0040 

0060 
0061 
0062 
0063 
0064 
0065 
0066 
0067 
0070 
0071 
0072 
0073 
0074 • 
0075 
0076 
0077 
0100 
0101 
0102 
0103 
0104 
0105 
0106 
0107 
OllO 
0111 
0112 
0113 
0114 
0115 
0116 
0117 
0120 
0121 
0122 

064 
060 

113 

113 

113 

113 

075 
063 
001 
020 
002 
202 
064 
205 
076 
076 
060 
110 
034 
010 
060 
105 
030 
010 
077 
064 
066 
077 
064 
066 
075 
045 
002 
272 
000 
012 
020 
367 
041 
376 
055 

UJP 

CIL 

CIL 

CIL 

CIL 

EXP 

LDA 

ATT 
UJP 

INA 
INA 
ZJP 

SBN 

ZJP 

ADN 

HLT 
UJP 

HLT 
UJP 

EXF 

INN 

, IDN 

STM 

RAO 
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0123 376 
0124 061 NZP 
0125 122 
0126 272 INN 
0127 000 
0130 106 
0131 064 UJP 
0132 213 
0133 076 INA 
0134 076 INA 
0135 060 ZJP 
0136 142 
0137 077 HLT 
0140 064 UJP 
0141 131 
0142 075 EXF 
0143 045 
0144 002 
0145 020 LDN 
0146 327 ' 

0147 -041 STM 
0150 376 
0151 055 RAO 
0152 376 
0153 061 NZP 
0154. 151 
0155 075 EXF 
0156 045 
0157 010 
0160 020 LDN 
0161 000 
0162 041 STM 
0163 376 
0164 055 RAO 
0165 375 
0166 055 RAO 
0167 375 
0170 055 RAO 
0171 376 
0172 061 NZP 
0173 164 
0174 272 INN 
0175 000 
0176 120 
0177 075 EXF 
0200 045 
0201 010 
0202 064 UJP 
0203 066 
0204 
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0205 075 EXF 
0206 045. 
0207 040 
0210 064 UJP 
0211 070 
0212 
0213 075 EXF 
0214 045 
0215 040 
0216 . 064 UJP 
0217 133 
0220 

0375 0 
0376 0 
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8130/8092/8197 DATA SET CONTROLLER TEST ( DSl) 

ThJs test can be made to operate in either the Loop Mode with one 
8002 and on~ 8107 or back-to-back with two 8092/8197 Systems. In 
the Loop Mode, a block of words (000 thru 376) is sent and received 
simultaneously. When the last word has been received, the data 
in the receive bu££er will be compared with the data sent. In the 
back-to-back mode, one system will send and the other will receive. 
When the block has been completed, the system which received last 
will send to the other. 

I. OPEIV\TIONAL PI<OCEDURE 

-A;.---- HE-STRICT IONS 

1. Loop Mode 
a. --~--The 8197 must be operated in £ull duplex 
b. The data set can be either full or half duplex. 

If full duplex, the send and receive lines must 
-be tied together. 

2. Back-to-Back M~de (Half Duplex Data Sets} 
a. Both data set controllers can be in either half 

or full duplex. In full duplex the sending 8092 
will also monitor and check its output. If in 
half duplex, change location 116 to contain 120. The 
receive side must be started first. 

3. Back-to-Back (Full Duplex Data Sets) 
a. Both 8197's and both data sets must be in full 

duplex. The recieve side must be started first. 

B. LOADING PROCEDURE 

1. Test is loaded £rom 64 column punched binary cards. 

C. PJ\HAMETERS 

l. Master clear and enter 0 Au Register with selected para-
nt(':!1.Qr. Sf) lee table parameters are: 

000 Loop Mode Test 

:)oo Back-to-Bc\ck f\·todc ( l~Pcei v~ Sidt.?) 
I oo Bi\Ck-:- to-Back Mode (Send Side} 
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D. OPTIONAL PARM1ETERS 

1. Optional Data 

2. 

a. To run tests with data other than the standard 
data (0 -- 376), the following changes should 
be made: 

ADDRESS 
0155 
0156 
0164 

= 
= 
= 

OR 

DATA 
020 
xxx 
155 

CHARACTER TO BE TRANSFERR~D 

b. Manually enter desired information into output 
·---·- ------&iif':f.er·- -locations 6000 - 6376~afrd make the 

following changes: 

0157 = 002 
0160 = 002 
0163 = 002 
0164 = 002 

Optional Alternate Method 0£ Operation 

a. One system can be made to continuously send to 
the other for troubleshooting purposes. 

Run both systems in loop mode. 

1. If half duplex data s~ts and full duplex data 
set controllers (8197), change the following 
locations in one computer only: 

ADDl'<ESS 

0125 
0126 
0127 

= 
= 
= 

DATA 

002 
002 
002 

ThP computer system without ci.ddress modi:fica­
tion will continue to send to the other. 

2. 1£ full duplex data sets and data set controller~, 
change the following locations in the send system; 
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ADD HESS DATA 

0116 = 0125 

Change the following in the receive system:' 

ADDRESS 

0125 
0126 
0127 

= 
= 
= 

DATA 

002 
002 
002 

II. MESSAGES 

A. NORMAL MESSAGES 

1. Manual interrupt will cause a halt instruction to 
be placed in location 0337 and the computer will stop 
a£ter checking the next block 0£ data that is received. 

2. In order to make the test run continuously again, 
enter A 002 in location 0337 and run from P = 340. 

B. ERROR MESSAGES 

1. A stop will occur at location 0320 when the input 
buffer is finished and a data error was detected. 

,, ... 

a. "A" Register = Word count ( 0-376} 
BER Register = Expected data 
BXR Register = Received data 

b. In loop mod~ if it is noted that there are extra 
zeros at the beginning of the input buffer, this 
is an indication that delay y210 is improperly sec 

PI ;\cP bAck in run and the next data word wi 11 be 
CIH'CkPd. 

J. Tu i~JJHHe the r0st of the data errors, clear "P" 
lie<;;Jist?L- and SE:'t to 0.134. Place back in run. 
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III .. DESCRIPTION 

Send 

Out3 

In 
Wait+l 

Ckrec-6 

Send2 
Out2 

Ckrec 

Rec 

Delay 

Vo r i fy 

End 

End+l 

There are three portions to this test. 

Part A is the Loop Test 
Part B is the remote send portion 
Part C is the remote receive portion 

All three tests will be described in detail below. 

A. LOOP TEST 

1. 
2. 
3 .. 
4. 

5. 
6. 
7. 
8. 

9. 
10. 
lL 

12. 
13. 
14. 
15. 

Select for send operation 
Enable interrupt 
Reset receive, send, and verify counters 
Generate send pattern 
a. Send pattern is numbers 0 - 376 
Store zeros in receive buffer 
Clear interrupt lockout and wait for interrupt 
Select status 
Check for clear to send and send selected 
a. Go to number 12 if said status not received 
Load word X 
Output data word 

_Check £or 256 words sent 
a. Select stop send i£ all words sent. Go to 12 
Check receive status £or word ready and carrier on 
Go to step 6 if receive status bits not set 
Select to receive data and input into receive-bu££er 
Check £or 256 words received 
a. Repeat steps 6-15 if more characters to be received 

16. Lockout interrupt, select stop send 
17. Delay to let line settle down 
18. Select resync 
19. Verify data 

a. C:f error, put expected word in buffer entrance 
register and received word in buffer exit register 

b. Hal1 and display word count in "A" Register. 
Continue program and "the veri£y process" will 
continue until all words are checked. 

20. Program will halt here after completion of test i£ 
manual interrupt switch has been activated 

21. Check pa.rameter £or test to be per.formed and repeat 
same test 
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Bs REMOTE SEND PORTION 

Send! 1. Set send/receive flag for send execution 
2. Do section A steps 1-20 
3. Execute section C 

C. REMOTE RECEIVE PORTION 

Reel 1. Clear send/receive flag for receive execution 
2. Execute section A steps 2-20 
3. Execute section B 
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OIAGNO?TIC 051 EDo 0 PAGE 001 

REM DIAGNOSTIC osi ED. 0 
809218130/8197/ DATA SET CoNTRoL.L.ER TEST 

0000 ORG 0 
0000 0041 START STM STORE PARAMETER 
0001 0070 PARAM 
0002 0060 ZJP IF ZERO, JUM~ TO LOOP !EST 
0003 01(~5 SEND 
0004 0062 pJp PoSITIVE JUMP To SEND RoUTINE 
0005 0350 SENDl 
0006 0064 UJP I NEGATIVE JUMP TO RECEIVE ROUTINE 
0001 0120 RE Cl 
OOH> 0020 LON INSERT HALT AT EN~ OF TEST 
0011 0077 77 VIA MANU~L INTERRUPT 
0()12 0041 STM 
0013 0337 ENO 
0014 0113 CIL n· Re: TURN TO PROGRAM 
0015 0000 0 
001<> 0000 0 
0017 0000 0 
0020 0077 HLr HAL.y IF .l.Np 20 occuRS ......, 0021 0000 0 t;:;I 0022 0000 0 Vl 

1::-' 0023 0000 0 
I 0024 0000 0 )" er 0025 0000 0 y 

0026 0000 0 
0027 0000 0 
0030 0002 NOP 

REM PROCESS ~NTERRUPT 
0031 0075 EXF SELECT SJATU~ 
0032 0036 36 
0033 0013 73 
0034 0064 uJP 
0035 0041 PASS 
0036 0000 0 
0037 0000 0 
0040 0077 HLT HAL. T IF .~NT• 40 OCCuRS 
0041 0076 PASS INA 
0042 0041 STM 
0043 0017 STATUS STORE STATUS 
0044 0010 LPN CHECK FOR CLEAR TO SEND 
0045 0005 5 ANO WORK REQUEST 
0046 0034 SBN 
0047 0005 5 
0050 0060 ZJP JuMP TO §ENO 
0051 0100 SEND2 
0052 0021 CK REC LDM CHECK FOR CARRI~R ON ANO 
0053 0077 STAJUS WORD REAQY 
0054 0010 L.PN 

t<Qv 0055 0012 12 #(--/ 0/ 0056 0034 5BN 



DIAGNOSTIC 051 Eo. 0 PAGE 002 

0057 0012 12 
0060 0060 ZJp JUMp TO t:tECEl.VE 
0061 0200 REC 
0062 0013 Cil 
0063 0064 WAIT UJP 

REM WAIT FOR INT~RRUPT 
0064 0063 WAIT 
0065 0000 0 
0066 0000 0 
0067 0000 0 
0070 0000 PAR AM 0 TEST PAR~MErER 
0071 0000 CONT RO 0 SEND OR ~ECE~VE CONTRO~ 
0072 0000 VE.RC NT 0 VERIFY ROUTINE ~OUNTER 
0073 0000 RECCNt .o RECEIVE ~OUN!ER 
0074 0000 0 
0075 0000 IN2 0 LAST OAT~ wORK INRUT 
0076 0000 oun 0 SEND COUNTER 
0077 0000 STATUS 0 LAST STA!US WORD 
0100 oi22 SEN02 LOI Tl GET WORD 
0101 0076 oun SEND COUNTER 

.r-. 0102· 0041 STM STORE AT OUTPUT ADORES~ 
t;;:;J 0103 0105 OUT2 
(.;') 0104 0074 OTN OUTPUT O~TA 1:-1 
I 0105 0000 OUT2 0 

.....i 010.6 0055 RAO UPDATE COUNTER y 0107 0016 OUTl 
0110 0061 NZP SEND NOT COMPLETED 
0111 0052 CKREC CHECK FO~ RE~EIVE 
0112 0075 EXF 
0113 0036 36 SElECT TO STOP SEAO IF SEND COMP~ETED 
0114 0070 70 
0115 0064 uJP CHECK RE~Eiv; FOR REMAININ~ WORDS 
0116 0052 CKREC 
out 0000 0 
0120 0003 RE Cl CLA 
0121 0041 STM 
0122 0071 CONT RO 
0123 0064 UJP 
0124 0130 INTRPT 
0125 0075 SEND EXF SELECT sg.No 
0126 0036 36 
0127 0071 71 
0130 0075 I.NrRPy EXF ENABLE IN1ER~uPT 
0131 0036 36 
0132 0075 75 
0133 0020 LON 
0134 0014 T60 
0135 0102 ATT Tl 
0136 0020 LON 

Rl.v Of ou7 0016 T70 'I·'-
~ 0202 ATT T2 



DIAGNOSTIC ost ED• 0 PAGE 003 

0141 0020 LON 
0142 0000 0 

REM RESET COYNTE~s 
0143 0041 STM 
0144 0072 VERCNT VERIFY COUNT~R 
0145 0041 STM 
0146 0073 RECCNT RECEIVE ~OUN!ER 
0147 0041 STM 
0150 0074 74 
0151 0041 STM 
0152 0075 75 
0153 0041 STM 
0154 0076 OUTl 
0155 0041 STM 
0156 0077 STATUS 

STORE PATTERN IN OUTPVTAREA 0157 0142 OU Tl STI Tl 
REM PATTERN ~S ~QUA~ TO 0 !HRU ~77 

0160 0076 OUTl 
0161 0055 RAO 
0162 0076 OUTl 
0163 0061 NZP ,.., 
0164 ois1 OUT3 t;::# 
0165 0020 IN LON (/) 

!::--' REM ZERO OUT INPUT AREA 
I 0166 0000 0 ():I 

0167 0242 STI T2 y 
0170 0076 oun 
0171 0()55 RAO 
0172 0076 OUTl 
0173 0061 NZP 
0174 0165 IN 
0175 0064 UJP 
0176 0062 WAIT •l 
0177 0000 0 
0200 0075 REC EXF SELECT TO RE~EIVE DATA 
0201 0036 36 
0202 0072 72 
0203 0076 INA lNPut DA!A 
0204 0041 STM 
0205 0075 IN2 
0206 0242 STI T2 
0207 0073 REC~NT 
0210 0055 RAO 
0211 0013 REC~NT 
0212 0061 NZP 
0213 0062 WAIT •1 
0214 0075 EXF' LOCK OUT INTERRUPT 
0215 0036 36 ~;,:;!~.-

0216 0074 74 
Rev of 0217 0075 EXF SELECT tO SrOP SEND Ji·' 0220 0036 36 



OlAGNO~TIC 0$1 ED. 0 PAGE 004 

0221 0070 70 
0222 ooss DELAY RAO OELAYl 
0223 0074 IN2 ... 1 
0224 0061 NZP DELAY TO LET LINE SETT~E DOWN 
0225 0222 DELAY 
0226 ooss RAO DELAY 2 
0227 0074 IN2 -1 
0230 0061 NZP 
0231 0226 DELAY ... 
0232 0075 EXF SEL.E~T RgSyNC 
0233 0036 36 
0234 0077 77 
0235 0075 EXF' SELECT S!ATu~ 
0236 0036 36 
0237 0073 73 
0240 0076 INA 
0241 0010 LPN 
0242 0010 10 CHE~K FO~ WORD READY ,...., 0243 0060 ZJP 

bf 024.ft. 0300 VARI FY V1 
!:-' 0245 0075 EXF 
I 0246 0036 36 ....a 0247 0072 72 y 

0250 0076 INA INPuT DATA AND TH~ow AWAY 
0251 0064 UJP JUMP TO ~OMPARE INPUT ANO OUTPUT DATA 
0252 0300 VARI FY 

0300 PRG 300 
REM VERIFICA!ION RO~TlNE 

0300 0122 VARIF'Y LOI Tl 
0301 0072 VER~NT 
0302 0236 581 T2 
0303. 0072 VERCNT 
0304 0060 ZJP 
0305 0330 UPOATE 
0306 Oi22 L.01 Tl PUT SEND WORD IN BER R~GIST~R 
0307 0072 VERCNT 
o:uo OOO't BUSYl ABR 
0311 0310 SUSYl 
0312 0222 t.DI T2 PUT RECE.~VED WOf'.lD IN BXR RE~ISTER 
0313 0072 VERCNT 
0314 0005 BUSY2 ABX 
0315 0314 BUSY2 
0316 0021 LDM 

REM A REG. I~ EQUAL TQ WORD NUMBER INTERROGATE ING 
REM 

VERCNT 
WORDS 0 !HRU 376 USED. 

0317 0072 
REM ERROR HA~T. WORD SENT NOT ~QUAt. TO WORD RECEIVEB --

0320 0077 HLT 
0321 0064 UJP 

'f-1/ RQ\J Cl 0322 0330 UPDATE 
o;~n 0000 0 
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0324 0000 0 
0325 0000 0 
0326 0000 0 
0327 0000· 0 

REM uPDA1E v;RIFY cou"rERS 
0330 0055 UPDATE RAO 
0331 0072 VERCNT 
0332 0061 NZP 
0333 0300 VARlFY 
0334 0075 EXF LOCKOUT lNTE~RUPT 
0335 0036 36 
0336 0074 74 
0337 0002 ENO NOP 
0340 0021 L.DM 
0341 0070 PA RAM 
0342 0060 ZJP 
0343 0125 SEND 
0344 0021 LDM 
03~5 0071 CONTRO 
0346 0061 NZP 

""'"' 
0347 0120 RE Cl 

Cl 0350 0020 SENOl' LON 
V1 0351 0001 1 1::,-1 
I 0352- 0041 sTM 

1::,-1 0353 0071 CON!RO 
0 0351; 0064 UJP y 

0355 oi2s SEND 
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0001 T04 ,EQU 1 
0002 TlO EQU 2 
0003 Tl4 EQU 3 
0004 T2o EQU 4 
0005 T24 EQU 5 
0006 T30 EQU 6 
0007 T34 EQU 7 
0010 HO EQU 10 
0011 T44 EQU 11 
0012 TSO EQU 12 
0013 TS4 EQU 13 
0014 T60 EQU 14 
0015 T64 EQU 15 
0016 no EQU 16 
0017 T74 EQU 17 
0100 Tl :EQU 100 
0200 T2 EQU 200 
0300 T3 EQU 300 
7777 RA NO OM EQU 7777 
0000 ERR EQU 0 ERROA STOP 

. ,..., 0001 SHA EQU l SHIFT A LEFT ON~ an 
t,· 0002 NOP :EQU 2 NO OPERA!ION 

. ""' 0002 ATT EQU 2 A TO TAG REGISTER 
!::-' 0003 CLA EQU 3 CLEAR RE~ISTER A I 

. I::-' 0003 TTA EQU 3 TAG REGISTER TO A 
' I::-' 0004 ASR EQU 4 A TO BUFrER ENTRAMCE R~GISTgR 

lT' 0005 ABX EQU 5 A TO BUFEER EXIT ~EGIS!ER 
0006 BER EQU 6 CONTENTS OF BER REGIST~R TO A ; 
0007 CBC EQU 7 CLEAR BUEFER CONTmoLS 
0010 LPN EQU 10 LOGICAL PRODUCT NQ ADDRESS 
0011 L.PM EQU 11 LOGICAL PRODUCT MEMORY.ADDRESS 
0012 LPI :EGU 12 LOGICAL PRODUCT I~OIRECT ADDRESS 
0013 Cil. :EQU 13 CLEAR IN!ERRUPT LOCKOUT 
0014 LSN :EQU 14 LOGICAL ?UM NO ADDRESS 
0015 LSM EQU 15 LOGICAL ~UM MEMORY ADDRESS 
0016 L.SI EQU 16 LOGICAL SUM INDIRECT ADDRESS 
0020 LON EQU 20 . LOAD A NO AODRE?S 
0021 !..OM EGlU 21 LOAD A MEMORY AUDmESS 
0022 L.OI EQU 22 LOAD A INDIRECT~AODRESS 
0025 L.CM f QU 25 LOAD COMPLIMENT TO A MEMORY 
0026 t..CI EQU 26 LOAD COM~LIMENT TO A INDIRE~T 
0030 AON EQU 30 ADD NO ADDRESS 
0031 ADM EQU 31 ADD MEMO~Y ADDRESS 
0032 ADI EQU 32 ADD INDIRECT ADDRESS 
0034 SBN EQU 34 SUBTRACT-NO ADDRESS 
0035 SBM EQU 35 SUBTRACT MEMORY ADDRESS ---------- - -
0036 SBI EQU 36 SUBTRACT INDIRECT ADDRESS 
0041 STM EQU 41 STORE MEMORY .. ADDRESS -

((ev rti 0042 STX EQU 42 STORE INqIRE~T ~DDRESS t/-b 
0051 RAM E~U 51 REP~ACE ADO MEMORY ADDRESS 



oIAGNOSTic 0s1 ED• 0 PAGE 001 

ooss RAO f QU SS REPLACE ADO ONE MEMORY ADDRESS 
0060 ZJP 'EQU 60 JUMPe IF CONTENTS OF A = ZERO ; 
0061· NZP EGU 61 JUMPt IF CONiENTS OF A = NON~ZERO 
0062 pJp EQU 62 JUMP• IF CoNIEN!s oF A ARE POSIT IVE 
0063 NJP EQU 63 JUMP, IF CONTENTS OF A ARE NEGATIVE 
0064 UJP EQU 64 UNCO~OIT~ONA~ JUM~ 
0070 IBI EQU 70 INITIATE BUFFER IMPUT 
0071 IBO f QU 71 INITIATE BUF~ER OUTPU~ 
0072 INN EQU 72 INPUT NO~MAl.-
0073 OUT f QU 73 OUTPUT NORMAL 
0074 OTN EGU 74 OUTPUTt NO ADDRESS 
0075 EXF EQU 75 ExTERNAL "FuN~TION 
0076 INA EQU 76 INPUT To A 
0077 HL.T EGU 77 HALT 

SUPS 
0000 ENO 

C' 



809~/8130 SYSTEM INTERRUPT TEST (INT) 

This test checks the instruction 11Clear Interrupt Lockout 11 £or 
jumping out o:f a p:rogrcun sequence and returning to the same address .. 
Interrupts used in conjunction with this instruction are: 

MANUAL INTERRUPT 10 
BUFFER INTERRUPT 20 
EXTERNAL INTERRUPT 30 
EXTEI<NAL INTERRUPT 40 

I • OPERATION /\J_, PRCCEDU RE 

A. RESTRICTIONS 

1. Peripheral equipment needed 

a. 1 - P813 Printer (Buffer Channel) 
b. 1 8J 97 Da1-"a Set Controller) 

B. LOADING PROCEDUHE 

1. Load 64 column punched binary deck 

C. PARAMETERS 

1. When initially starting test, enter into the A Register 
the proper parameter. Parameters are: 

000 = INTERUUPT 20 TEST 
001 == INTERRUPT 30 or 40 TEST 

fl. MESS/\CES 

I\. NC.)f(M/\ L MESSAGES 
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l.. Lf the interrupt rE.!turn jump does not ,exc~cute prop('.=3rly 
and retur~s to an improper address, it will cause an. 
error halt~ Location 0173 plus tag register #2 is 
the return address i~ should have gone to. 

2. Error J-Ia.l ts 

Address 

0237 

0234 

Connnents 

Interrupt return jump returned to one 
or two locations more than it shouid 
have 

Instruction 113 did not execute an 
interrupt return jump 

3. Stops at the following locations are from buffer 
busy indications: 

Address Instruction Attempted 

0240 ARB ( 004} 

0243 ABX (005} 

0246 IBI ( 070) 

4. The current se·tting of Tag #2 is in address 0236. 

DESCIUPTION 

(\.. BtJFFirn lNTEJ?l<tJPT 

I . 

·1 
' . 
- ~ . ,, . 

<.,;<>n<'r.~,1l 1 1·iHFiom ;-tddress ;\nd r~andom tag 

;, • (!'";(' nn 1 y ;,dd rP'-~~('S ()400 -· 7377 

:--; t o r < ' l () op i r 1') p t o ~J ! .. C\ 1 n :-;. i ~~ e n e L".'\ 1 P c1 <1 cl d r e s s 

~; <' I •) < • t p !" i n 1 P r s 1<\ l u ~· ·: u ~Pe i f pr i. n t P r P x i s 1: s 
S(?f up lit.:(fc-r tu ini'Ut ::::t<dus 10 1imes 
;,_ If h11f_fer t>1J.<-::y, t:'rror ha1 t 

r~:, • c l (:_)a r i JI 1_ pr r up l, l 0 <..~ k 0 u t 

6. ,_1 ump t' 1 l ·,H)pi n9 rout i.ne 
, . Eut·1~er in tPrrupi exf.~cuted 
~·). 1\] Ler iut)f)i .. n~1 f) .. (Ogre> .. n1 to rett1rn to upda1e rl1L1ti11£ 
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{),. Executl~ ch .. .z~r 1r!if::r;.:upt lockout. retu1~n jump 
; \ .. l ~r r •.::. tu r n n c· t ,t~ x (:cut(~ d , er r or ha l t 
b.. u· r·•.'turn to incorrect address, error halt 

lO. l?<:~ppat s1t-~ps J--10 unless manual interrupt 
a. [f manual interrupt executed, program halt 

B. EXTEimAL INTEimOPT 

StartB 

Jump2-2 

14 Execute Section A, steps 1 & 2 
2.. Se lee t data. set f'or scmd 
1. Select data set for interrupt on send ready 
4. Clear interrupt lockout and jump to looping program 
S. Tntc~rrapt jump executed 
6. Dese~Pct interrupt 
7. Execute Section A, steps 8 & 9 
8. Repe~1 Section B, steps 1-8 

a. Halt if manual interrupt 
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,.a, 
H 
2 
-l 

' ..c 
y 

0000 
0000 

0000 0041 

0001 
0002 
0003 
0004 
ooos 
0006 
0007 
0010 
OOll 

0012 
0013 

0020 
0021 
0022 

0030 
0031 

0032 
0033 
0034 
0035 

0040 
0041 

0042 
0043 
0044 
0045 

0260 
0003 
Ol02 
0302 
0064 
oio1 
0002 
6002 
0077 

0064 
0002 

0020 
0002 
Q064 
0212 
0030 
0002 
0075 

0036 
0074 
0064 
0~02 
0040 
0002 
0075 

0036 
0074 
0064 
0~02 
0050 

BEGIN 

DIAGNOSTIC INTERRUPT. yNT ED• O PAGE 001 

REM 
REM 
Rt.M 
RE.M 
RE.M 
REM 
REM 
REM 
REM 
REM 
Rt:M 
RE.M 
REM 
ORG O 
BNKo 

REM 

RlM 

REM 
PRG 

PkG 

PRG 

REM 

PRG 

STM 

STARTA +1 
CLA 
ATT Tl 
ATT T3 
UJP 
UPDATE 
NOP 
NOP 
HLT 

UJP 
BEGIN 

20 
NOP 
UJP 
ALTER 
30 
NOP 
EXF 

36 
74 
UJP 
PAUSE 
40 
NOP 
EXF 

36 
74 
UJP 
PAUSE 
so 

OJAGNOSTIC INTERRUPT. INT ED• O 
A130 SYSTEM 

BUFFE~ OH EXTERNAL INTERRUPT TEST. 
WHEN INITINALLY STARTING 
TEST FROM P = 000 
ENTER INTO A REG• PROPER 
Tf.ST CODE• 
INTERRUPT 20 TEST = ZERO 
INTERRUPT 30 OR 40 TEST = NON-ZERO 
IF PROGRAM STOPS IN OTHER 
THEN LISTED LOCATIONS, THE 
INTERRUPT RETURN INSTRUCTION <113 > 
DID NOT EXECUTE PROPERLY. 

STORE PARAMETERS. 

RETURN TO BEGINNING 

DISABLF EXTERNAL INTERRUPT 

DISABLE EXTERNAL INTERRUPT 

c 
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0050 0000 FIFTY 0 
0051 QOOO 0 
0052 0900 0 
0053 0000 0 
0054 0000 0 
ooss QQOO 0 
0056 QQQO 0 
oos7 0000 0 
0060 0020 SIXTY LON SET Up aUFFER· To 
0061 00?0 so INPUT STATUS TEN TIMES 
0062 0004 ABR 
0063 OZ40 6USY1 
0064 0020 LON 
0065 0060 60 
0066 0005 ABX 
0067 0243 BUSY;> 
0070 0021 LOM 
0071 0173 LOC 
0072 0041 STM 
0073 0100 JUMPJ 
0074 0070 IBI 

,Li 0075 6246 BUSY3 
H 0076 0013 CIL z 0077 0264 UJP T2 -i 
I REM JUMP TO RANDOM ADDRESS AND WAIT FOR BUFFER INTe 

f.n 0100 0000 JUMPl 0 y' 
0101 0020 UPDATE LON GENERATE RANDOM ADDRESS 
0102 0017 T74 AND TAG 
0103 0302 ATT T3 
0104 0321 LDM T3 
0105 7777 RANDOM 
0106 0030 AON 
0107 0037 37 
OliO 0060 ZJP 
0111 oio6 UPDATE +5 
0112 0341 STM T3 
0113 7777 RANDOM 
0114 0001 SHA 
0115 0351 RAM T3 
0116 7777 RANDOM 
0117 0041 STM 

REM STORE RANDOM ADDRESS 
0120 oi73 LOC 
0121 0030 AON 
0122 6001 1 
0123 0041 STM 
0124 0177 LOCl 
0125 0030 AON 
0126 0001 1 
0127 0041 STM 
0130 0203 LOC2 

J-~ Jf,I) 01 
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0131 0030 AON 
0132 0001 l 
0133 0041 STM 
0134 0207 LOC3 
0135 0034 SBN 
0136 0003 3 
0137 0001 SHA 
0140 0001 SHA 
0141 0010 LPN 
0142 0016 16 
0143 0061 NZP 
0144 oi47 UPDATl 
0145 0030 AON 
0146 0001 1 
0147 0041 UPOATl STM 

REM STORE RANDOM TAG TO BE USED 
0150 0236 TAG2 .. 
oISl 0202 ATT T2 
0152 0003 CLA 
0153 0302 ATT T3 

"""' 
0154 0021 LDM 

H REM CHECK TO SEE THAT THE FOUR RANDOM ADDRESSES BEING 2 REM USED ARE = TO OR LESS THEN THE LAST FOUR '-i 
I REM ADDRESSES IN EA~H BANK• 

IJ"' 0155 0173 LOC y 
0156 0062 PJP 
0157 oi7o UPOAT2 
0160 0030 AON 
0161 0003 3 
0162 0063 NJP 
0163 oPo UPDAT2 
0164 0055 RAO 

REM 00 NOT USE ADDRESSES GENERATED• 
REM REGENERATEo NEW ADDRESSES 

0165 0235 COUNT .. 
0166 90 64 UJP 
0167 0101 UPDATE 
0170 0020 UPOAT2 LON 
Ol 71 6264 264 (UJP) 
0172 0241 STM r2 
0173 0000 LOC 0 CURRENT RETURN ADDRESS 
0174 0021 LDM BEING USED 
0175 Ol73 LOC 
0176 02 1+ l STM T2 
0177 0000 LOCl 0 
0200 0020 LON 
0201 0064 UJP 
0202 ~?41 STM T2 ---0203 0000 LOC2 0 
0204 0020 LON 
0205 0237 ERROR} 
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0206 0241 STM T2 
0207 0000 LOC3 0 
0210 6664 UJP 
0211 0257 START A 
0212 0021 ALTER LOM SF.T UP RETURN 
0213 oin LOC A ODE RESS 
0214 0041 STM 
0215 0231 ALTER2 
0216 0030 AON 
0217 0001 1 
0220 Q041 STM 
0221 0225 ALTERl 
0222 0020 LON 
0223 0101 UPOATE 
0224 0241 STM T2 
0225 6000 ALTERI 0 
0226 0020 LON 
0227 0064 UJP 
0230 02~1 STM T2 
0231 0000 ALTER2 0 

r, REM RETURN TO RANDOM ADDRESSES 
H 0232 oit3 CIL Tl 
2 0233 0002 NOP 
-i' 0234 0077 HLT NO RETURN AFTER DOING 113 INST~ 
I 0235 0000 COUNT 

'""' y 0236 0000 TAG2 0 CURRENT RANDOM TAG 2 SETTING 
0237 0077 ERROR! HLT INTERRUPT DID N~T RETURN 

REM TO PROPER ADDRESS 
REM INTERRUPT RETURNED TO 
REM EITHER P + 1 OR P + 2 MORE 
REM THEN IT SHOULD HAVE. 

0240 0077 BUSyt HLT BUFFER INDICATES BUSY. SHOULD NOT RE BUSY 
0241 0064 UJP 
0242 Q060 SIXTY 
0243 9Q71 BUSY2 HLT BUFFER INDICATES BUSY. SHOULD NOT BE BUSY 
0244 0064 UJP 
0245 0064 SIXTY +4 
0246 0077 9USY3 HLT BUFFER INDICATES ausv. SHOULD NOT BE 9USY 
02.4 7 0064 UJP 
0250 0074 SIXTY +i4 
0251 0075 START EXF SELECT P813 PRINTER FOR STATUS 
0252 9¢91 7 
0253 0000 0 
0254 0076 INA C' 

0255 0064 UJP 
0256 0060 SIX TV 
0257 OQ20 STARTA LON 
0260 0000 0 

INTERRUPT ROUTINE SELECT REM 
0261 Q061 NZP 
0262 0265 STARTS 
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0263 0064 UJP 
0264 o2s1 START 
0265 0021 STARTS LDM 
0266 0173 LOC 
0267 0041 STM 
0270 0301 JUMPLt 
0271 0075 EXF 

REM SELECT DATA SET FOR OUTPUT 
REM OPERATION. USE INTERRUPT 
REM ANO INGNOR OUTPUT OPERATION 

0272 0036 36 
0273 0071 71 
0274 0075 EXF 

INTERRUPT REM SELECT DATA SET FOR 
0275 0036 36 
0276 0075 75 
0277 0013 CIL 
0300 0264 UJP T2 ,.,., REM JUMP TO RANDOM ADDRESSES ANO WAIT FOR EXTERNAL 

H REM INTERRUPT FROM DATA SET CONTROLLER. z 0301 0000 JUMP2 0 
~ 

0302 ooss PAUSE RAO I 
():I 0303 0314 DELAY y 

0304 0061 NZP 
0305 0302 PAUSE 
0306 0055 RAO 
0307 0315 DELAYl 
0310 Q061 NZP 
0311 0302 PAUSE 
o3i2 0064 UJP 

REM JUMP To INTERRUPT RETURN ROUTINE 
03}3 0212 ALTER 
0314 0000 DELAY 
0315 0000 DELAYl 
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0001 TO'• EQU 
0002 TlO EQU 2 OQQ3 Tl4 Eµu 3 
0004 T2o EQU 4 oqos T24 EQU 5 
0006 T3o EQU 6 
0007 T34 EQU 7 
0010 T40 EQU 10 
0011 T44 EQU 11 
0012 TSO EQU i2 
0013 TS4 E'QU 13 
0014 T60 EQU 14 
0015 T64 EQU 15 
0016 T70 E'QU 16 
OQ17 T74 E.QU i7 
0100 Tl EQU 100 
0200 T2 EQU 200 
0300 T3 EQU 300 
7777 RA NO OM EOU 7117 
0000 ERR EQU 0 ERROR STOP 

...., 0001 SHA EQU 1 SHIFT A LEFT ONE BIT 

~ 0002 NOP EQU 2 NO OPERATION 
0002 ATT EQU 2 A TO TAG REGISTER 

-i 0003 CLA EQU 3 CLEAR REGISTER A 1 
...D 0003 TTA EQU 3 TAG REGISTER TO A 
y 0004 ABR EQU 4 A TO BUFFER ENT~ANCE RE I STER 

OOQS Al'3X EQU s A TO BUFFER EXIT REGIST R 
0006 BER EQU 6 CONTENTS OF BER REGISTE TO A 
Q007 CBC EQU 7 CLEAR BUFFER CONTROLS 
0010 LPN EQU 10 LOGICAL PRODUCT NO AOOR SS 
QQll LPM EQU ll LOGICAL PRODUCT MEMORY ODRESS I 

0012 LPI EQU 12 LOGICAL PRODUCT INOIREC ADDRESS 
0013 CIL EQU 13 CLEAR INTERRUPT LOCKOUT 
0014 LSN EQU 14 LOGICAL SUM NO ADDRESS 
0015 LSM EQU 15 LOGICAL SUM MEMORY ADDR SS 
0016 LSI EQU 16 LOGICAL SUM INolREcT AD RESS 
0020 LON EQU 20 LOAD A NO ADDRESS 
0021 LOM EQU 21 LOAU A MEMORY A~DRESS 
0022 LOI EQU 22 LOAD A INDIRECT ADDRESS 
0025 LCM EOU 25 LOAD COMPLIMENT TO A ME ORY 
0026 LCI EQU 26 LOAD COMPLIMENT TO A IN IRECT 
0030 AON EQU JO AOO NO ADDRESS 
0031 ADM EQU 31 AOD MEMORY ADDRESS 
0032 ADI EQU 32 AOO INoIREcT ADDRESS 
0034 SBN EQU 34 susTRACT NO ADDRESS 
0035 SBM EQU '35 SUBTRACT MEMORY ADDRESS 
0036 SBI EQU 36 sugTRACT INDIRECT ADORE s 
6041 STM EQU 41 STORE MEMORY ADDRESS ~-~ 

0042 ST! EQU 42 STORE INDIRECT ADDRESS 
0051 RAM EQU 51 REPLACE ADD MEMORY ADOR SS 
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0055 RAO EQU 55 REPLACE ADO ONE MEMORY DORE SS 
0060 ZJP EQU 60 JUMP, IF CONTENTS OF A ZERO 
0061 NZP EQU 61 JUMP• IF CONTENTS OF A NON;!ZERO 
0062. PJP f QU 62 JUMP, IF CONTENTS OF A RE POSITIVE 
0063 NJP EQU 63 JUMP• IF CONTENTS OF A RE NEGATIVE 
0064 UJP EQU 64 UNCONDITIONAL JUMP 
0070 18 I EQU 70 INITIATE BUFFER INPUT, 
0071 IBO EGU 71 INITIATE SUFFER OUTPUT 
0072 INN EQU 72 INPUT NORMAL 
0073 OUT EQU 73 OUTPUT NORMAL 
0074 OTN EQU 74 OUTPUT, NO ADDRESS 
0075 EXF EQU 75 EXTERNAL FUNCTION 
0076 INA EQU 76 JNPUf ro A 
0077 HLT EQU 77 HALT 

SUPB 
0000 END 

,.a, 
H 
z 
~ 
I 

1:-' 
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8130/8092/P813 LINE PRINTER TEST (LPT) 

This test checks the reliability 0£ the P813 Line Printer to print 
all characters available in all 136 positions using various printer 
patterns. It also checks line spacing and format spacingo · 

I. OPERATIONAL PROCEDURE 

A. RESTRICTIONS 

B. 

c. 

1. None 

LOADING PROCEDURE 

1. Load from P = 0000 
2. M.C., Load/Clear Switch to Load position, I{un/St.ep 

------switch to -Run ··pos·i tion 
3. The initial stop is P = 6600 

· 4. f~un/Step to neutral position and Load/Clear to" neutral 
positj_on 

. 5. M. C :- arid Ri.in/Step swi tcli-to Run· position 

PARAMETEHS 

I 

1. At first Halt, enter test parameter. If no parameter 
is selected, all tests except Test 6 will run. Test 
parameters are: 

TEST 1 

TEST 2 

TEST 3 

TEST 4 

TJ£ST r· 
) 

TEST 6 

TEST 7 

Bit 0 = All character test 

Bit 1 = All character memory test 

Bit 2 = Random character memory test 

Bit 3 = EC\rly and/or latP hammt::1r t PS1 

Bit 4 = Hammer locater plus output samP 
character £or all hammers changing 
characters every line 

Bit 5 = Line spacing and channel format tape 
test 

Bit 6 = Suppress paper and overprint tes~ using 
character H 
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2. Program Stop 2 

Enter Stop option 

II. MESSAGES 

A. NORMAL MESSAGES 

Bit 0 
Bit 1 

I 

- Stop at end of Secti6n 
·I = Stop at end of all t~sts 

1. End of test halts will display in the 11A" R~gister, 
the number of the test just completed. 

2. End of all tests halt will display 77 in the "A" 
Register. 

B. ERROR MESSAGES 

1. All error m~ssages consist o:f .the :following unexpected 
status: 

ADDRESS 

502 

505 

514 

540 

"A" REGISTER 

xxx 

010 
012 

005 
015 

001 

{LPT-2} 

COMMENTS 

nAn Register contains illegal 
status along with or without 
legal status. Legal status 
is bits O, 1, 2 and 3 only. 

Out o:f paper indication busy 
status may be up, which can 
be ignored ·at this point. 

Interlock opened which will 
give bit 2 indication. Not 
ready bit O, should also 
accompany this indic~tion bit 
3, out of paper, may be up. 

Busy status constantly up after 
checking for approximately 500 
ms. It's probable that Jasf. 
operation did not· t(?rmina;te. 



IIIe DESCRIPTION 

Start 

Testl 
Test2Q 
Outl+l 

TestlA 
Out2+J.O 
Add 35-2_ 

Out3 

Add35-7 

TestlC+2 
TestlC+4 
Test2Q 

Start 

Test2 
T<~S t3Q 
Tc·s t2/\ 

The test is designed to check a P813 Line Printer on an 
8130 system. The test will output a series of patterns 
for visual observation. A detailed description 0£ all 
tests is given below. 

A. Test 1 

B. 

1. Check status 

2. 

3. 

4. 
s. 
6. 
7. 
8 . 
9. 

10. 
11. 
12. 
13. 

a. Halt if error detected and display status 
in "A" Register 

Check for test 1 parameter bit 
a. Go to test 2 (B) if parameter not set 
Generate a sequential all character pattern 
starting with character 00 (External BCD). 
Output 136 character to printer via OTN instruction. 
Terminate output and advance paper 1 line. 
Generate random number. 
Delay a random amount of time. (Maximum is SOOMS). 
Repeat l-7 until 64 lines printed. 

. Check £or 64 lines printed. End printout i£ 
said lines printed. 
Advance paper to top 0£ page. 
Check £or stop at end of test. 
Set up return jump from status routine for Test 2. 
J'l:lmp to status .• 

·Test 2 

1. ·Check status 
a. Halt if error and display improper status 

in "A" Register 
2. C~eck for Test 2 parameter bit. 

a. Go to test 3 (C) if parameter not set 
·3. Output character via OTN instruction 
4. lJpdC\ie output character by 1 
r.; • I~ C' pr~ a 1 s t E> p s 3 & 4 u n t i 1 1 3 6 ch a r a c t er s ha v e 

bC'Pn ou1put1Pd. 
(\. · Tc-. rm i n;i i 0 output and advance paper l 1 ine 
7. l1pd;\te output so that then.ext line output1ed \\~ill 

be the same as previous line except shifted 
le1- t one char ac:t er position. 

B. Check i'or 57 lines printed 
a. Repeat,items 1-8 until all lines printed 
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Tes t2F+3 

Test3Q 

Start 

Test3Q 

Test3A 
Test3F-l 
Test3K-2 
Test3J 

Test31 

Test3M+3 

End3 

Test4Q 
Test3A-2 

Start 

9. Advance paper to top 0£ page 
10. Check £or stop at end of test 
11. Set up return jump f~om status for test 3 
12. J~mp to status 

C. Test 3 

1.. Check status 
a. I£ error, halt and display status in "A" 

Register 
2. Check for test 3 parameter 

a. Go to test 4(D) if parameter not set 
3. Generate 136 Random characters 
4. Output X characters (normal channel) 
5. Output 136-X characters (normal channel) 
6. Update the two output statements so as to shift 

the next data line one character position to 
the left 

7. Check for 64 lines printed 
_a. Go to step 11. if 64 lines printed 

8. Terminate output and advance paper 1 line 
9. Set up return jump from status so routine does 

not generate a new random data lim.~ 

10. Repeat steps 1, 4-10 
11. Terminate print and advance paper to top 6!f form 
12. Check £or stop at end 0£ test 
13. Set up return jump :from status to test 4 

14 .. Jump to status 

D. Test 4 

1. 

'> ,.., . 

Check status 
a. If error, halt and display status in "A" 

l~ci g i s 1. <? r 
Ch<•ck :f cff Tc•st 4 parameter 
a. Go f() tPst 5 if parameter not set 
(;<'ll<..' r ;\ t P output data 

a. Da1C\ wi ·11 appe:-n on printer as: 

Col. l Col. 13:> 
NOPQMMM\\li\l • • • • • • • • • • • • • • • • • • • • • • • • • • • • • '.\N\f 
OPQfvlMMMfVI.f\I •••••••••••••• -# •••••••••••••• 7'-f:\tN 

PQMl\1~.-!l\'IlVl • • • • • • • • • • • • • • • • • • • • • • • • •••••• • '.\II\D 
Qi\1~11l'vii"v1 • • • • ••• ~ • • • • • • • • • • • • • • • • • • .. • • ••• i\l.!.~O P 

fv1f\1M • • • • • .. • • • • • • • • • • •• • • • ·• • • • • • • • • .. • • )-11\D PQ 
f'.-1fvU'-f • • • • • • • • • • • • .. • • • • • • • • ,., • • • • ...... ~ll\Il".fO PQ:'-f 

Ml\1.lVl • .. • • • • • • • • • • • • • • • • • • • • • • • • • • • .,~fi\lNOPQY!~I 
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Test4E 
Test4G+l 
Iest4I-2 
Test4J 

* 

Test 4K 

Test 4L 

Test4L-3 
Test SQ 

Start 

Tests 

Test5A+3 

Test SB 
Test5B+2 

Tes 1 r;c+4 

4. Output X characters 
5. Reduce output (Test4E) by l 
6 o Output 136-X characters 
7. Increase second output by 1 

Outputs produce a left shifting pattern 
one character position per line 

8. Check for 64 lines printed 
a. Go to statement 12 if 64 lines printed 

9. Terminate output and advance paper 1 line 
10. Go check status 
11. Repeat statements 1-8 until all 64 lines printed 
12. Terminate output and advance paper to top 0£ page 
13. Check for stop at end of test 
14. Set up return jump from status to test 5 
15. Jump to status 

E. Test 5 

1. Check status 
a. If error, halt with status in "A" Regist(~r 

2. Check £or test 5 parameter 
a. Go to section F test 6 i£ parameter not set 

3. Output TablelA and advance paper 

TABLE lA 

The Hammers are vertically located left justified 
of hammer number indicated 

4. Wait for busy to drop 
5. Output Table SB and advance paper 

TABLE SB & TABLE SC 

Every other hammer is indicated by its location number 
l 5 9 13 ..............•........ 131 135 

3 7 11 15 .......................... 133 

6. Wait for busy to drop 
7.· Output Table SC 
8. Set up return jump from status to bypass the 

three tables 
9. Jump to status 

a. I£ error, halt and display status in 11 A'r Register 
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Test SF 

TestSH-4 

Test5H+3 

Test6Q 

Test6 

Test6Z+9 

Test6Y 

Test6A+3 

Test6E 

Tt ·~-.; I !> F 

Tcis tbX 
'fps 1 c)s 
TPs16H-2 

10. Output same character 136 times 
11. Update output character by 1 
12. Terminate print and advance paper 1 line 
13. Jump to status if all characters not printed and 

repeat steps 9-12. 
J4. Advance paper to top of page 
15. Check parameter for stop at end of test 
16. Set up return jump from status for Test 6 
17. Jump to status 

F. Test 6 

1. Check status 
a. I:f error, halt and display status in "A" Register 

2. Check for Test 6 parameter bit 
a. Go to Test 7 if parameter bit not set 

3. Check for maximum spaces allowed in test 
a. Maximum = 64 
b. If maximum exceeded, use 9 

4. Reset line counters 
5. Set up return jump from status to bypass steps 

2, 3 & 4 
6. Output Table 13 

TABLE 13 

'This is a line spacing test. There should be 
XX lines skipped before the next line" 

*The above statement is on one printed line. 
XX will increase by one until the maximum is 
reached or the set amount of 9 

7. Update spacing by 1 
8. Repeat steps 1, 6, 7, 8 until maximum or set 

amount of outputs obtain0d 
(). TPrm.inate l:inP spC\cing portion 01.- test. 

I o . SP t up re tu r n ju mp f .ro m s tat us £or Tes t 6 F 
11. R~sut channel testing counters 
12. Output channel X test 
13. Update channel test by 1 
14. Repeat steps 1, 10, 12, 13 until all 7 channels tested 
15. Terminate test 6F 
16. Check for stop at end of Test 6 
17. Set up return jump :from status for Test 7 
18. Check status 
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Test7A 

Test7C 
Test7C+3 

Test7G+3 

Test7Q 

G. Test 7 

1. Check status 
a. If error, halt and display status in "A" Register 

2. Check parameter for Test 7 bit 
a. Set up ·return jump from status for Test 1 

if parameter bit not set 
3. Output. the character H to all odd hammers and 

output blanks to all even hammers 
4. Terminate output and suppress spacing 
5. Wait for busy to drop 
6. Output character H to all even hammers and blanks 

to all odd hammers 
7. Terminate output and advance paper 1 line 
8. Repeat steps 1-7 until 64 lines printed 
9. Advance paper to top of page 

10. Terminate test 
11. Check £or stop at end of test 
12. Check £or stop at end of all tests 
13. Set up return jump £rom status for test 1 
14. Jump to status 
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REM DIAGNOSTIC LPT ED. O 
REM 8130 LINE PRINTER DIAGNOSTIC 
REM SEE WRITEUP FOR OPERATIONAL INS~RUCTIONS 
RE.M AND ERROR STOPS ~/ 

~QOO BNKo 
0000 ORG 0 

0000 0020 ORIG LDN 
0001 0001 T04 
0002 oio2 ATT Tl 
0003 o°f 64 UJP Tl 
0004 0400 BEGIN 

0010 PRG 10 
0010 0002 NOP 
0011 0077 HLT 

0020 PRG 20 
0020 0002 NOP 
0021 0077 HLT 

0030 PRG 30 
0030 0002 NOP 
0031 0011 HLT 

0040 PRG 40 
0040 0002 NOP 

r:1-i 0041 0077 HLT 
r 0400 PRG 400 
-0 0400 00?0 BEGIN LON· 
-i 
I 0401 0000 0 

Q::I 0402 0077 HLT BITS O THRU 6 SELECT TEST 
y 0403 Ol41 STM Tl TO BE PERFORMED 

0404 0422 COOEl 
0405 0020 LON 
0406 PQOO 0 
0407 0077 HLT SELECT TEST OPTIONS 
0410 Ot41 STM Tl BIT o= STOP AT ENO OF TEST 
0411 0423 C00E2 BIT 1: STOP AT END OF SECTION 
04i2 ,0020 RESET LON 
0413 0000 0 
0414 Ol41 STM T1 
0415 0520 AUSV1 
0416 0141 STM Tl 
04}7 0521 susv2 
042<' 0164 UJP Tl 
0'•21 0424 STATUS 
0422 0000 COOEl 
0423 o{>oo· CODE2 
0424 0121 STATUS LDM Tl 
0425 0422 COO El 
0426 0161 NZP Tl 
0427 0436 START 
0430 Ol25 LCM Tl 
0431 0422. C0DE1 
0432 OOl 0 . LPN 
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0433 oi31 i37 TEST NUMBER 6 CBIT 5) WILL. 
0434 oi1t1 STM Tl NOT ~UN UNDER ALL TEST 
0435 0422 C00El RUN MOOE 
0436 OQ?S. STAIH EXF 
0437 OOQ7 7 
0440 0000 0 
0441 0076 INA PRINTER STATUS 
8442 gi41 STM T1 BIT r NOT READY 

443 517 PRTSTA sir c eusv 
0444 Ol60 ZJP Tl BIT 2= INTERLOCK NO ACCESS 
0445 Q~SO RUN BIT 3: OUT OF PAPER 
0446 0163 NJP Tl 
0447 Q$QO BAD 
0450 0001 SHA 
0451 Ol~3 NJP Tt 
0452 osoo BAD 
0453 0001 SHA 
0454 Qi63 NJP Tl 
0455 0500 BAD 
0456 0001 SHA 
0457 91~3 NJP Tl 

"'"' 0460 oso.o BAO 
r 0461 0001 SHA 
'1J 0462 oH3 NJP T1 ~ 
I 0463 0505 PAPER 

\,...a 0464 0001 SHA 
'-r' 0465 0}63 NJP Tt 

0466 0512 ACCESS 
0467 0001 SHA 
0470 Ql63 NJP Tl 
0471 o5c2 BUSY 
0472 0001 SHA 
0473 oi63 NJP Tt PRINTER STATUS 
0474 0543 NOTROY ROUTINES 
0475 0000 ERR 
0476 0164 UJP Tl 
0477 0~36 START 
osoo 0121 BAO LDM Tl IMPROPER STATUS 
0501 OS17 PRTSTA 
0502 0077 HLT 
0503 OJ64 UJP Tl 
0504 0436 START 
osos , 01·21 . PAPER LDM Tl OUT OF PAPER 
0506 oi;11 PRTSTA c 
0507 0077 HLT 
0510. 0164. UJP Tl 
0511 0436 START 
osi2 012·1 ACCESS LDM Tl INTERLOCK RROKENt NO ACCESS 
0513 0$17 PRTSTA 
0514 0077 HLT 
0515 oi64 UJP Tl 
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0516 0436 START 
0517 0000 PH TS TA 
0520 0000 BUSYl 
0521 0000 BUSY2 
0522 Ol55 BUSY RAO Tl DELAY FOR aUSY STATUS 
0523 Oc;20 BUSYl 
0524 Ol6l NZP Tl 
0525 0436 START 
0526 o1ss RAO Tl 
0527 0521 BUSY2 
0530 0034 SBN 
0531 0034 34 
0532 0161 NZP Tl 
0533 0436 START· 
0534 ol. 41 STM Tl 
0535 0521 AUSY2 
0536 0121 LDM Tl 
0537 0517 PRTSTA 
0540 0077 HLT PRINTER CONSTANTLY BUSY 
0541 0164 UJP Tl 
0542 0436 START 
0543 0121 NO TROY l,.OM Tl 
0544 0517 PRTSTA 

,...., 0545 0077 HLT 
r..,· 0546 0164 UJP Tl 
-0 0547 0436 START 
--J 0550 QO?O RUN LON I 
l:;-J 0551 OQOO 0 
Cl 0552 0141 STM Tl y 

,, 0553 0520 BUSYl 
0554 Ol41 STM Tl 
osss 0521 BUSY2 
0556 0020 LON RETURN JUMP ROUTINE 
0557 0001 RJPTGJ T04 
0560 oio2 ATT Tl 
0561 Q164 UJP Tl 
0562 O?OO RJP} TESTl 
0563 0000 TIME13 0 
0564 0000 TI ME 14 0 

0100 PRG 100 
0700 of 21 TEST1 LOM T1 
0701 0422 C00El TEST BITS 
0702 0010 LPN 
o7o3 oog1 
0704 01 1 NZP h DO TEST NO 1 
0705 0720 TEST1A 
0706 0020 TEST2Q LON SET UP RETURN JUMP 
0707 0062 TlO 
0710 0141 STM Tl 
0 711 oss1 RJPTGl 
0712 0020 LON 
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0713 1060 TEST2 
0714 ot41 STM Tl 
ons 6562 RJPl 
0716 Ol64 UJP Tl 
0717 0436 START 
0720 0074 TESTtA OTN 
0721 0000 OUT! 0 NUMBERS 0•77 
0722 0155 RAO Tl CoNTINOUS PATTERN FOR 
0723 6721 OUTl ONE PAGE 
0724 0034 SBN 
0725 0100 100 
0726 oi61 NZP Tl 
0727 0720 TESHA 
0730 Ol41 STM Tl 
0731 0721 OUTl 
0732 o1ss RAO Tl 
0733 0563 TIME13 
0734 0034 SBN 
0735 0002 2 
0736 Ol61 NZP Tl ,...., 
0737 0720 TESTlA r 

"'O 0740 oi41 STM Tl ., 0741 0563 TIME13 I 
0742 0074 TEST1B OTN 1:-' 

1:-' 0743 0000 OUT2 0 y 0744 o1ss RAO Tl 
0745 0743 OUT2 
0746 Q034 SaN 
0747 0010 io 
0750 0161 NZP Tl 
0751 0742 TEST1B 
0752 0141 STM Tl 
0753 0743 OUT2 
0754 00?4 OTN 
0755 QlOl io1 
0756 0020 LON 
0757 6oij2 Tlo 
0760 0202 ATT T2 
0761 ,ofss RAO Tl 
0762 0564 TIME14 LINE COUNTER 
0763 o()~4 SBN 
0764 0100 100 CHECK FOR 64 LINES PRINTED 
0765 0260 ZJP T2 
0766 1037 iESTlC 
0767 0020 LON 
0770 0017 T74 
0771 0302 ATT T3 
0772 0321 LDM T3 ~-

0773 7777 RA NO OM 
0774 0030 AOD35 AON 
0775 0035 ADD36 35 

J-'+ Re1J ot 



DIAGNOSTIC LPT ED. 0 PAGE 005 

0776 oi6o ZJP Tl 
0777 0774 ADD35 
1000 0341 STM T3 
1001 7777. RANDOM RANDOM GENERATOR FOR 
1002 0001 SHA DELAY BETWEEN LINES 
1003 0331 ADM T3 
1004 7777 RANDOM 
1005 0341 STM T3 
1006 7777 RANDOM 
1007 0610 LPN 
1010 0177 177 
1011 0241 STM T2 
1012 1030 TIME12 
1013 oiss RAO Tl 
1014 0775 ADD36 
1015 02ss OUT3 RAO T2 RANDOM DELAY BEFORE CHECKING STATUS 
1016 1056 TIMEl 0 
1017 0034 SBN 
1020 0177 ~77 1021 0261 NZP 2 -

,..., io22 l ()15 OUT3 
r 1023 0241 STM T2 
"O 1024 1 ()56 TIMElO 
~ 

1025 0?.55 RAO T2 '. I 
!.;-I· 1026 1Q57 TlMEll 
nJ 1027 Q0~4 SBN y 

1030 0000 T!ME12 0 
1031 6261 NZP T2 
1032 1015 OUT3 
1033 0241 STM T2 
1034 1057 TlMEl l 
1035 6164 UJP Tl RETURN FOR STATUS CK 
1036 0436 START 
1037 6141 TEST JC STM Tl 
1040 0564 TIMEl'• 
1041 0074 OTN 
1042 0177 177 FORMAT HOMING 
1043 0}21 LDM Tl 
1044 0'+23 cOOE2 
i045 0010 LPN 
1046 0002 

ZJP ~l 1047 0160 
1050 0706 .TEST2Q 
1051 0020 LON SELECTIVE STOP 
1052 6001 1 
1053 0077 HLT 
1054 Ol64 UJP Tl 
1055 Q?Q6 TESTzQ 
1056 OQQO TIME10 
1057 0000 TIME11 
lOM 0020 TEST2 LDN 

~v 01 d."'S 
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1061 0001 T04 
i062 0102 ATT Tl 
i063 0020 LON 
1064 0002 no 
1065 0202 ATT T2 
1066 0121 LOM Tl SLIDEING PATTERN 
1067 0422 C00El NUMBERS 0•77 USED 
1070 0010 LPN 
1071 0002 2 
1072 0261 NZP T2 
1073 ll06 TEST2A oo TEST NUMBER 2 
1074 0020 TESTJQ LON 
1075 QQ02 TIO SET UP RETURN JUMP 
1076 0141 STM Tl 
io77 0557 RJPTGl 
1100 0020 LON 
iio1 1177 TEST3 
iio2 6141 STM Tl i l 03. 0562 RJPl 

,...., 1104 Ol64 UJP Tl 
r i105 0~36 START CHECK STATUS 
""O ll06 0074 TE.ST2A OTN 
~ 1107 -0000 OUT4 0 I 
1:-' . 11 io o2ss RAO T2 
W' ilil ll07 OUT4 y 

1112 0034 SBN 
1113 0100 ioo 
1114 6260 zJP T2 
11 jS ti56 TEST2C 
1116 0255 TEST2B RAO T2 
ll17 ll62 OUTS 
1120 0034 SBN 
1121 0210 *~o 1122 0'261 NZP 
1123 1io6 TEST2A 
1124 0?41 STM T2 
1125 ll62 OUTS 
1126 0074 OTN 
1127 0101 101 ADVANCE PAPER 1 LINE 
1130 0020 LON 
1131 Q370 370 
1132 0251 RAM T2 
1133 ll07 OUT4 
1134 0255 RAO T2 
1135 }}63 OUT6 
1136 0034 SBN 
1137 on11 71 
1140 0161 NZP Tl 
1141 0436 START RETURN FOR STATUS 

~~~,-~~ 

1142 0241 STM T2 
1143 lt63 OUT6 
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1144 0076, TEST2F INA 
1145 0261 NZP T2 
1146 ll44 TEST2F 
1147 6674 OTN 
1150 0177 177 FORMAT HOME ING 
1151 0003 CLA 
1152 0241 STM T2 
1153 1107 OUT4 
1154 0?64 UJP T2 
1155 1J64 TEST20 
1156 0241 TEST2C STM T2 
1157 ll07 OUT4 
1160 0264 lJJP T2 
1161 lll6 TEST2B 
1162 0000 OUTS CHARACTER COUNTER 
1163 0000 OUT6 LINE COUNTER 
1164 0121 TEST20 LOM T1 CHECK FOR STOP 
1165 0423 C0DE2 
1166 0010 LPN 
1167 0002 2 
1170 0260 ZJP T2 
1171 1074 TEST3Q 

,.,,,, i 172 0020 LON 
r 1173 0002 2 
"1J 1174 0077 HLT SELECTIVE STOP TEST 2 
--3 1175 0264 UJP T2 I : 1176 1074 TEST3Q !::-' 
..i:: 1171 OQ?O TEST3 LON ....,.., 

1200 0001 T04 
1201 0102 ATT Tl 
1202 0020 LON 
1203 0002 TlO 
1204 0202 ATT T2 
1205 oi21 LDM Tl 
1206 0422 CODEl 
1207 0010 LPN 
1210 0004 4 
1211 0?61 NZP T2 
1212 1225 TEST3A 
12i3 QO?O TEST4Q LON SET UP RETURN JUMP 
1214 0003 Tl4 
1215 0141 STM Tl 
12i6 oss1 RJPTGI 
1217 0020 LON 
1220 HlO TEST4 
1221 0141 STM Tl 
1222 0562 RJPI 
1223 0164 UJP Tl 
1224 0436 START 
1225 0020 TEST3A LON RUILO RANDOM PATTERN 
1226 0017 T74 FOR TABL lE TEST 3 

J·? ((el) Of 
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12h 0302 ATT T3 
12~0 0321 LDM T3 
12:;n 7777 RANDOM 
1232 QQ30 TESTJB AON 
1233 0037 TEST JP 37 
1234 o26o ZJP T2 
1235 1232 TEST3B 
1236 0341 STM T3 
1237 7777 RANDOM 
1240 0001 SHA 
1241 0331 ADM T3 
1242 7777 RANDOM 
1243 0341 STM T3 
1244 7717 RANDOM 
1245 o?ss RAO T2 
i246 1233 TEST3P 
12

1

47 0020 LON 
1250 0014 T60 TABLlE 6000 
1251 0102 ATT Tl 
1252 0321 LDM T3 r-. 1253 7777 RANDOM r 1254 0010 LPN -0 

-:1 1255 0077 77 
I 1256 0141 sTM Tt 1:-' j2s1 ~000 TEST3C TABl.1E Ln 

y 1260 0255 RAO T2 
1261 - izs1 TEST3C 
1262 Q034 SBN 
1263 0210 210 
1264 0~61 NZP T2 
i26S 1~25 TEST3A 
1266 0020 l,.DN 
1267 6000 TABLtE 
i270 0241 STM T2 
1271 1257 TEST3C 
1272 0020 TEST3E LON TEST 3 SHIFTS A 
1273 0001 T04 
1274 0102 ATT Tl 
1275 0020 -LON 
i276 0014 T6o RANDOM DATA LINE• ONE 
1277 0302 ATT T3 CHARACTER PER PRINT 
1300 0373 OUT T3 CYCLE. 
1301 6000 TEST3F TABLlE FIRST OUTPUT CYCLE 
1302 6210 TEST3G •210 TABLlE 
1303 0255 RAO T2 
1304 1301 TESTJF 
1305 0235 SBM T2 
1306 1302 TEST3G 
1307 0261 NZP T2 
1310 1315 TEST3H 
13ll 0020 LON 
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13
1

12 6000 TA8llE 
1313 0241 STM T2 
i314 1301 TEST3F 
1315 0221 . TEST3H LDM T2 
1316 1323 TESTJK 
13i7 0260 ZJP T2 
1320 1324 TEST3J 
i321 ()373 OUT T3 SECOND OUTPUT CYCLE 
1322 6000 TABLlE 
p23 ~ooo TEST3K TABL1E 
1324 0255 TEST3J RAO T2 
1325 1323 TEST3K 
1326 0034 SBN 
1327 0210 210 
1330 0261 NZP T2 
1331 1344 TEST3I 
1332 0241 STM ~2 
\333 1323 TEST3K 
1334 0?55 RAO T2 
l335 1374 LINESJ 

n 1336 0034 SBN 
r 1337 oioo 100 
"O 1340 0?61 NZP T2 
-i 1341 1375 TEST3M 
'I 1342 0264 UJP T2 1::-1, 
a- 1343 l352 EN03 
,Y 1344 o?.ss TEST3I RAO T2 

1345 i374 LlNES3 
1346 0034 SBN 
1347 6100 100 
135 0 0261 NZP T2 
1351 }375 TEST3M 
1352 0241 EN03 STM T2 
1353 J.374 LINES3 
1354 0074 OTN ENO OF TEST 3 
1355 Ql77 177 
1356 0020 LON 
1357 0001 To4 
l360 Qi02 ATT Tl 
1361 0121 LDM Tl 
1362 0423 C0DE2 
1363 0010 LPN 
13M· 0002 f 2 1365 0260 ZJP 
]366 1213 TEST4Q 
1367 0020 LON 
1370 0003 3 
1371 0077 HLT SELECTIVE STOP TEST 3 
1372 ~?64 UJP T2 
}373 ~?13 TEST4Q 
1374 0000 LINES3 LiNE COUNTER 
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1375 
13i6 
1377 
1400 
l40l 
1402 
)4(l3 
l404 
1405 
)406 
1407 
14l0 
1411 
i4l2 
1413 
14i4 
14i5 
14i6 
14\7 
1420 

,.,.., 1421 
r 1422 
-o 1423 
~ 1424 
~ 1425 
'"'-1 l426 
Lr' 1427 

1430 
1431 
1432 
1433 
1434 
1435 
1436 
1437 
1440 
14

1

41 
14.42 
1443 
1444 
1445 
1446 
]447 
i4so 
1451 
1452 
1453 
1454 
1455 
1456 
1457 

0020 
ooin 
0102 
0074 
oio1 
0020 
1272 
Ol41 
0562 
Oi64 
0436 
0020 
0001 
0102 
0020 
0003 
0?02 
0020 
0014 
0302 
0121 
0422 
oino 
0010 
0261 
1441 
0020 
0003 
oi41 
0557 
0020 
1565 
of 41 
0562 
of 64 
0436 
0020 
0045 
03~1 
6000 
0020 
0046 
0341 
6001 
0020 
0047 
0341 
6002 
0020 
ooso 
0341 

TEST3M 

TEST4 

TEST4A 

DIAGNOSTIC LPT ED. O 

LON 

ATT 
OTN 

LON 

STM 

UJP 

LON 

ATT 
LON 

ATT 
LON 

ATT 
LDM 

LPN 

NZP 

LON 

STM 

LON 

STM 

UJP 

LON 

STM 

LON 

STM 
+t 

LON 

STM 
•2 

LON 

STM 

T04 
Tl 

101 

TEST3E 
Tl 
RJPl 
Tl 
START 

T04 
Tl 

T14 
T2 

T60 
T3 
Tl 
COOEl 

+~ 
TEST4A 

Tl4 
Tl 
RJPTGl 

TESTS 
Tl 
RJPl 
Tl 
START 

45 
T3 
TABLlE 

46 
T3 
TABLtE 

47 
T3 
TABLlE 

50 
T3 

TABL.lE 

SET UP RETURN JUMP 

OUTPUT CONSISTS OF 
THIS DATA SLIDING 
NOPQMMMM ECT• 

PAGE 010 



DIAGNOSTIC LPT ED. 0 PAGE 011 

1460 6003 +3 TABLlE 
1461 0020 TEST48 LON 
1462 0044 44 
1463 0341 . STM T3 
1464 ~004 TEST4C +4 TABL1E 
1465 0255 RAO T2 
1466 1464 TEST4C 
1467 0034 SBN 
1470 0210 210 
1471 6261 NZP T2 
1472 1461 TEST4B 
1473 0030 AON 
1474 0004 4 
1475 0241 STM Tz 
1476 1464 TEST4C 
1477 0~73 TEST4E OUT T3 FIRST OUTPUT 
1500 6000 TEST4F TABLlE 
1501 6210 TEST4G +210 TABLlE 
1502 0255 RAO T2 
1503 1500 TEST4F 
1504 0235 SBM T2 
1505 1~01 TEST4G 
1506 0261 NZP T2 
1507 1514 TEST4H 
1510 0020 LDN 

n, 1511 6000 TABLlE r 1512 0241 STM T2 .. c' 
--! 1513 1500 TEST4F 
I 1514 0221 TEST4H LDM T2 

I::-' 
1515 1522 TEST41 (J:I 

y 15}6 0?60 ZJP T2 
1517 1523 TEST4J 
1520 0373 OUT T3 SECOND OUTPUT 
1521 6000 TABLlE 
1522 6000 TEST4I TABLlE 
1523 0255 TEST4J RAO T2 
1524 1522 TEST4 I 
1s2s Q034 SBN 
1526 0210 ~~o 1527 0261 NZP 

1530 1533 TEST4K 
1531 0241 STM Tz 
1532 1522 TEST4I 
1533 0255 TEST4K RAO T2 
1534 1564 LINES4 
1535 ooJ4 S9N 
153b Q100 t~o 1537 0261 NZP 
1540 1560 TEST4L 
1541 0241 STM T2 
i542 1564 LINES4 

~-II R~" 'll 
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1543 0074 OTN 
1544 0177 177 
1545 0121 LOM Tl 
1546 0423 C0DE2 
}547 0010 LPN 
1sso Q002 2 
1551 0260 ZJP T2 
1552 1427 TEST5Q 
1553 0020 LON 
1554 QQ04 4 
1555 0077 HLT SELECTIVE STop TEST 4 
}556 0264 UJP T2 
1557 1427 TEST5Q 
1560 0074 TEST4L OTN ADVANCE PAPER ONE LINE 
1561 6i in iOl 
1562 0164 UJP Tl 
1563 0~36 START 
1564 0000 LINES4 0 LI NE COUNTER 
1565 0020 TESTS LON TESTS IS AN 
1566 0001 T04 OUTPUT OF ALL HAMMERS 

,..... iS67 0102 ATT Tl SAME CHARACTER USING 
I• 1570 0020 LON 
-0 1571 0003 Tl4 ~ 
I }572 0202 ATT T2 

1:-1 1573 0121 LOM T1 CHARACTERS 0·77 ...a 1574 0422 CODE! PLUS A HAMMER LOCATER y 
1575 0010 LPN 
1576 0020 20 
1577 0?61 NZP T2 
1600 1613 TESTSA 
1601 QOZO TEST6Q LON RETURN JUMP 
1602 0004 T20 
1603 Ol41 STM Tl 
1604 0557 RJPTGl 
1605 0020 LON 
1606 2i23 TEST6 
1607 0141 STM Tl 
16io 0562 RJPl 
16ll 0164 UJP Tl 
1612 0436 START 
1613 0020 TESTSA LON 
1614 0012 TSO 
16}5 0302 ATT T3 
1616 0373 OUT T3 
1617 5000 TABLlA 
1620 ~f52 +}52 TABLlA 
1621 0076 TEST58 INA 
1622 0261 NZP T2 
1623 1621. TESTS~ 
1624 0373 OUT T3 
1625 s1s2 TABL18 

:J:12. RQv 01 
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1626 5363 •211 TABLlB 
1627 0076 TESTSC INA 
1630 0261 NZP T2 
1631 1627 TESTSC 
1632 0020 LON 
1633 0013 T5'• 
1634 0302 ATT T3 
1635 0373 OUT T3 
1636 5400 TABLlC 
]637 5611 +211 TABLlC 
1640 0020 LON 
1641 ln47 TES TSO 
l642 0141 STM Tl 
1643 0562 RJPl 
1644 9164 UJP Tl 
1645 0436 START 
1646 0000 TESTSE 
\647 Q020 TES Tso LON 
1650 0001 T04 
1651 0102 ATT Tl 
1652 0074 TESTSF OTN 

,..;:, 1653 0000 TEST5G 0 NUMBERS O THRU 77 USED 
r. 1654 6255 RAO T2 
-0 · 1655 1646 TEST5E 
~ 1656 0034 SBN I· 
ru 1657 0?10 210 
CJ 1660 0?61 NZP T2 ....,., 

1661 1652 TESTSF 
1662 0241 STM T2 
1663 1646 TESTSE 
1664 0074 OTN 
1665 0101 101 
1666 0255 RAO T2 
1667 1653 TESTSG 
1670 0034 SBN 
1671 0100 100 
1672 0161 NZP Tl 
1673 0436 START 
1674 0241 STM T2 
1675 1653 TEST5G 
1676 0076 TEST5H INA 
1677 0261 NZP T2 
1700 1676 TESTSH 
l701 QQ74 OTN 
1702 0177 177 
1703 01·21 LDM Tl 
1704 0423 C0DE2 
1705 0010 LPN 
1706 0002 '2 
1707 0260 ZJP T2 
1710 1601 TEST6Q 

2;'1?> ~I) 01 



DIAGNOSTIC LPT ED. O PAGE 014 

1711 0020 LON 
1712 0005 5 
1713 0077 HLT SELECTIVE STOP TEST 5 
1714 0264. UJP T2 
1715 1601 TEST6Q 
l7i 6 QQ?O TEST6Z LON 
1717 QQ03 Tl4 TEST SIX IS 
1720 0102 ATT Tl A FORMAT + LINE 
1721 0020 LON SPACING TEST 
1722 0015 T64 
1723 Q~02 ATT T3 
1724 Q020 LON 
1725 0004 T20 
1726 0~02 ATT T2 
1727 oj21 LDM Tl 
}730 1755 TEST6B 
1731 Ol.63 NJP Tl 
1732 1756 TEST6C 
1733 0034 SBN 
1734 0070 70 
1735 ())62 PJP Tl 

ri 1736 1756 TEST6C 
r F37 0020 TEST6Y LON 

'-0 1740 0000 0 . --3 
I 1741 0341 STM T3 

n.J 1742 6526 +52 TBL13 
1:;:-1 1743 0020 LON l.yJ 

1744 0000 0 ZERO 
1745 0341 STM T3 
i746 6s2s +51 TBLl3 
1747 0020 LON 
1750 QiOl 101 
1751 0341 STM T3 
1752 6573 LNS 
1753 0164 UJP Tl 
1754 1764 TEST6H 
1755 0012 TEST6B i2 
1756 0020 TEST6C LON 
1757 0012 12 
1760 0141 STM Tl 
1761 1755 TEST6B 
1762 0164 UJP Tl 
1763 1137 TEST6V 
1764 0121 TEST6H LDM Tl 
i765 1755 TEST6B 
1766 0241 STM T2 
}767 2175 TEST6K 
1770 0020 LON 
1771 OQOl T04 
1772 0102 ATT Tl 
1773 0020 LON 
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t 774 2005 TEST6A 
1775 0141 STM Tl 
I 776 QS62 RJPt 
1777 0020 LON 
2000 0004 T20 
2001 Ol4l STM Tl 
£'002 0557 RJPTGl 
2003 0?.64 UJP T2 
2004 2005 TEST6A 
2005 oo~o TEST6A LON 
2006 0001 T04 
2007 oio2 ATT Tl 
2010 0373 OUT T3 LINE SPACING TEST 
2011 6454 TBL13 
2012 6574 +120 TBl.13 
2013 0355 RAO T3 
2014 6526 +52 TBL13 
2015 0034 SBN 
2016 6012 12 
2017 0261' NZP T2 
2020 2037 TEST6E 
2021 OQ?O LON 
2022 0000 0 
2023 0341 STM T3 ,...:, 2024 6526 +52 TBL13 , .. 
2025 0355 RAO T3 "tJ 

-3 2026 6s2s +51 TBL13 
I 2027 0034 SBN ru 2030 0012 12 ru 

y ;? 031 0261 NZP T2 
2032 2037 TEST6E 
2033 0020 LON 
2034 6001 l 
2035 0341 STM T3 
2036 ~525 +s1 T8Ll3 
2037 0355 TEST6E RAO T3 
2040 6573 LNS 
2041 0221 LOM T2 
2042 2175 TEST6K 
2043 0034 SBN 
2044 6001 1 
2045 0?41 STM T2 
2046 2175 TEST6K 
2047 O°i6l NZP Tl 
2050 Ot.36 START 
2£151 0020 LON 
2052 on6o 60 
2053 0341 STM T3 -~~-c----

2054 6525 +51 TBL13 
2055 0341 STM T3 
2056 6526 +52 TBL13 
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2057 0020 TEST6F LON 
2060 0001 T04 
2061 0102 ATT Tl 
2062 0020 LON 
2063 2ns1 TEST6F 
2064 0141 STM Tl 
2065 0562 RJPl 
2066 0020 LON 
2067 0000 TEST6L 0 
2070 0341 STM T3 
2071 ~~52 -2 TBL13 
2072 0020 LON 
2073 0110 TEST6J 170 
2074 o?~l STM T2 
2075 2102 TEST6G 
2076 0373 OUT T3 CHANNEL TEST 
2071 6400 TBl..15 
2100 6453 +53 TBLlS 
2101 0074 OTN 
2102 Ol70 TEST6G i7o 

,..., 2103 62ss RAO T2 
r 2104 2073 TEST6J 
-0 2105 o2ss RAO T2 
~ 

2106 2067 TEST6L 
. ' ru 2107 0034 SBN 
w 21io 0010 H y 

2ll l 0161 NZP 
2112 0436 START 
2113 6?41 STM T2 
2114 2067 TEST6L 
211s 0020 LON 
2li6 o17o 170 
2117 0?41 sTM T2 
2.120 2073 TEST6J 
2121 0?64 UJP T2 
2122 2}37 TEST6X 
2123 0020 TEST6 LON 
2124 0001 T04 
2125 0102 ATT Tl 
2126 0020 LON 
21~7 0004 T20 
2130 0202 ATT T2 
2131 Qi21 LDM Tl 
2132 0422 COOEl TEST BITS 
2133 0010 LPN 
2134 Q040 40 
2135 0?61 NZP T2 
2136 2110 TEST6R 
2137 0121 TEST6X LDM Tl 
214 IJ 0423 CODE2 
2141 0010 LPN ,__,, flev Ot 
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2142 0002 ? 
2143 0260 ZJP T2 
2144 ?JSO TEST6V 
2145 0020 LON 
2146 0006 6 
2147 0077 HLT SELECTIVE STOP TEST 6 
2150 0121 TEST6V LDM Tl 
2151 0423 C0DE2 
2152 OOlO LPN 
2153 QQOl l 
2154 0?60 ZJP T2 
2155 2is6 TEST6S 
2156 0020 TEST6S LON 
2157 0004 T20 
2160 Ol41 STM Tl 
2161 0557 RJPTGl 
2162 OQ20 LON 
2163 2t76 TEST7 
2164 o\41 STM T1 
2165 0562 RJPl 
2166 0164 UJP Tt 
2167 0436 START 
2170 0020 TEST6R LON ,..., 
2171 0003 Tl4 r 2172 0202 ATT T2 '"CJ 

-3 2173 0?.64 UJP T2 
I 2174 ) 7,. 6 TEST6Z ru 2175 0000 ' TEST6K ...i:: 

y 2176 0020 TEST7 LON TEST 7 OUTPUTS CHARACTER H 
2177 0001 T04 TO ALL 000 HAMMERS, THEN TO 
2200 0102 ATT Tl ALL EVEN HAMMERS 
2201 0020 LDN 
2202 0064 T20 
2203 0?02 ATT T2 
2204 Ol21 LDM Tl 
2205 01.22 CODEl 
2200 0010 LPN 
2207 0100 120 
2210 0261 N p T2 
2211 ?Z26 TEST7A 
2212 0264 UJP T2 
22]3 2313 TEST7F 
2214 0020 TEST7Q LON 
2215 0001 T04 
2216 6141 STM Tl 
2217 Q?57 RJPTGI 
2220 QQ?O LON 
2221 0700 TESTJ 
2222 n141 STM Tl 
2223 n~62 RJPl 
2224 6164 UJP Tl 
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2225 0436 START 
2226 0074 TEST7A OTN OUTPUT H TO 
2227 0030 30 ODO HAMMERS 
2230 0074 OTN 
2231 0060 60 
2232 0255 RAO T2 
2233 2327 TEST7B 
2234 0034 SBN 
2235 Ol04 104 
2236 0261 NZP T2 
2237 2226 TEST7A 
2240 0241 STM T2 
2241 2327 TEST78 . 
2242 Q074 OTN 
2243 0100 100 
2244 0076 TEST7C INA 
2245 0?61 NZP T2 
2246 2244 TEST7C 
2247 OQ74 OTN OUTPUT H TO EVEN HAMMERS 
2250 0060 60 
2251 0074 OTN 
2252 0030 30 

,-', 2253 0255 RAO T2 r 2254 2327 TEST7B i "'O 
~ 2255 0034 SBN 
I 2256 oio4 104 ru 2257 0261 NZP T2 Ln 
y 2260 2247 TEST7C +3 

2261 0241 STM T2 
2262 2327 TEST7B 
2263 0074 OTN 
2264 oio1 101 
2265 0255 RAO T2 
2266 2326 TEST7E 
2267 0034 SBN 
2270 QlOO 100 
2271 0161 NZP Tl 
2272 0436 START 
2273 0241 STM T2 
2274 2326 TEST7E 
2275 0076 TEST7G !NA 
2276 oz61 NZP T2 
2271 2?.75 TEST7G 
2300 007'• OTN FORMAT HOMING 
2301 Ol77 177 
2302 6121 LDM Tl 
2303 0423 CODE2 
2304 0010 LPN 
2305 0002 2 
2306 0?60 ZJP T2 
2307 2313 TEST7F 
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2310 oo?o LON 
23}1 0007 7 
2312 onn HLT SEl..ECTIVE STOP TEST SEVEN 
?.313 0121 TEST7F' LOM Tl 
l' 3 i 4 0423 CODE2 
2315 0010 LPN 
2316 oc)o1 1 
2317 0260 ZJP T2 
2320 2214 TEST7Q 
2321 QQ20 LON 
2322 0077 77 
2323 0077 HLT SELECTIVE STOP ENO OF ALL TESTS 
23?.4 o?64 UJP T2 
;?325 2214 TEST7Q 
2326 0000 TEST7E LI NE COUNTER 
23?.7 0060 TEST78 CHARACTER COUNTER 

5000 PRG 5000 TABL lA 
5000 OQ63 TABLlA 63 T 
5001 0030 30 H 
soo2 Q025 25 E 
soo3 0060 60 BLANK 

,..., 5004 0030 30 H 
r- . soos OQ21 21 A 
-a S006 0044 44 M 
-3 soo7 0044 44 M I . 
ru 5010 002s 25 E 
a-- SOll 0051 51 R y 

5012 0062 62 s 
5013 0060 60 BLANK 
5014 QQ21 21 A 
5015 0051 51 R 
5016 0025 25 E 
SOI7 0060 60 BLANK 
5020 0065 65 v 
5021 QQ25 25 F. 
S022 0051 51 R 
5023 0063 63 T 
5024 0031 31 I 
so2s 0023 ?.3 c 
5026 0021 21 A 
5027 0043 43 L 
5030 0043 43 L 
5031 oo7o 70 y 
5032 0060 60 BLANK 
5033 0043 43 L 
5034 0046 46 0 
5035 Q023 ?3 c 
5036 0021 21 A ~---

5037 0063 63 T 
5040 0025 25 E 
5041 0024 i.'4 D 

i ... 1~ ~" 01 
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5042 0060 60 BLANK 
,5043 0031 31 I 
5044 0045 45 N 
5045 0060 60 BLANK 
5046 0043 43 L. 
5047 Q031 31 I 
so so 0045 45 N 
5051 0025 25 E 
5052 0060 60 BLANK 
5053 6666 66 w 
5054 0031 31 I 
soss 0063 63 T 
5056 QQ30 30 H 
5057 0060 60 BLANK 
5060 0063 63 T 
5061 0030 30 H 
5062 0025 25 E 
5063 0060 60 BLANK 
5064 QQ26 26 F 
5065 0031 31 I 

"""' 5066 0051 51 R r 5067 QQ62 62 s -0 
-3 5070 0063 63 T 
I ·5071 0060 60 BLANK ru 5072 QQ24 24 0 '...J 

y 5073 0031 31 I 
5074 0021 27 G 
5075 0031 31 I 
5076 0063 63 T 
5077 0060 60 BLANK 
·5100 0043 43 L 
5101 QQ25 25 E 
5102 OQ26 26 F 
5103 0063 63 T 
5104 0060 60 BLANK 
5105 0041 41 J 
s106 0064 64 u 
5107 0062 62 s 
5110 0063 63 T 
5lil 0031 31 I 
s1i2 0026 26 F 
5113 0031 31 I 
5114 QQ25 25 E 
5115 0024 24 0 
5116 0060 60 BLANK 
s 1i7 0046 46 0 
5120 0026 26 F 
5121 0060 60 BLANK 
5122 QQ30 30 H 
5123 0021 21 A 
5124 0044 44 M 

2.-'l. C) Rev 01 
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5125 0044 44 M 
5126 0025 25 E 
5127 oos1 51 ·R 
5130 0060 60 BLANK 
5131 0045 45 N 
5132 0664 64 u 
5133 0044 44 M 
5134 0022 22 B 
5135 0025 25 E 
5136 oos1 51 R 
5137 0060 60 BLANK 
5140 0031 31 I 
5141 0045 45 N 
5142 0024 24 0 
5143 0031 31 I 
5144 0023 23 c 
5145 0021 21 A 
5146 0063 63 T 
5147 0025 25 E 
5150 0024 24 0 
5151 0101 101 FORMS ADVANCE 

,...., 5}52 PRG 5152 TABL lB 
r 5152 0001 TABLlB 1 
-0 5153 0060 60 BLANK 
~· 5154 6060 60 I,.· 
ru SlSS 0060 60 
Q::I . 5156 0005 s y 

5157 QQ60 60 
5160 0060 60 
5161 0060 60 
5162 0011 11 
S163 0060 60 
Sl64 0060 60 
5165 0060 60 
5166 0001 1 
5167 0003 3 
5170 0060 60 
5171 0060 60 
5172 oiJo 1 1 
5173 0007 7 
5174 0060 60 
5175 0060 60 
5176 0002 2 
5177 0001 1 
5200 0060 60 
5201 0060 60 
5202 OQQ2 2 
52o3 ooos 5 

~--

5204 0060 60 
5205 0060 60 
S206 0002 2 

~ .. ~, Re-v ot 
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5207 onll 11 
S2lO 0060 60 
S2il QQ~O 60 
5212 0003 ~ 
5213 Q003 3 
5214 0060 60 
5215 0060 60 
5216 6663 3 
5217 0007 1 
S221J QQ60 60 
5221 0060 60 
5222 QQQ4 ~ 
5223 0001 1 
5224 ot}6o 60 
5225 0060 60 
5226 QQQ4 4 
5227 ooos 5 
S230 0060 60 
5231 .6060 60 
5232 0004 4 
5233 0011 il 
5234 0060 60 ,..., 5235 0060 60 :r 5236 ooos 5 ;--g 
S237. 0003 3 ~ 

.. I 3240 0060 60 
ru 524l 0060 60 ...a 5242 ooos 5 y 

5243 0007 7 
5244 0060 60 
5245 QQ60 60 
5246 0006 6 
5247 0001 l 
5250 0060 60 
5251 Qo~o 60 
5252 0006 6 
5253 QQOS s 
5254 0060 60 
5255 0060 60 
S25o 0006 6 
5257 0011 11 
5260 0060 60 
5261 OQl?O 60 
5262 0007 7 
5263 0003 3 
5264 QQ60 60 
5265 0060 60 
5266 0007 7 
5267 0007 7 
5270 0060 60 
5271 6060 60 

2.-1..1- !(~" 0\ 
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5272 6010 io 
5273 0001 l 
5274 QQ60 60 
5275 0060 60 
5276 0010 10 
5277 ooos s 
5300 0060 60 
5301 0060 60 
5302 6010 10 
5303 0011 11 
5304 0060 60 
5305 0060 60 
5306 0011 i 1 
5307 0003 3 
S3iO 6660 60 
5311 0060 60 
5312 0011 11 
5313 QQ07 7 
5314 0060 60 
5315 0060 60 
S3i6 QQQl 1 

. 5317 0000 Q 
,.A., 5320 6001 1 
r" 5321 0060 60 
-0' 5322 0001 1 
~ 5323 0000 0 I 
w 5324 0005 5 
CJ 5325 0060 60 y 5326 0001 l 

5327 0000 0 
5330 0011 il 
5331 0060 60 
5332 0001 1 
5333 0001 i 
5334 6003 3 
5335 0060 60 
5336 0001 1 
5337 0001 1 
5341) 0007 7 
5341 0060 ~o 
5342 0001 l 
5343 QQQ2 2 
5344 0001 l 
5345 0060 60 
5346 0001 1 
5347 0002 ? 
5350 0005 r; 
5351 0060 60 ~~~---------

5352 ooij1 l 
5353 0002 ? 
5354 0011 l l 

t?~u r>1 i-i3 
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5355 0060 60 
5356 0001 1 
5357 0003 3 
536<l 0003 3 
5361 60~0 60 
5362 0101 101 ADVANCE PAPER 

5400 PRG 5400 TA6l. lC 
540'0 0060 TABLlC liO 
5401 0060 60 
5402 0003 3 
5403 0060 60 
540:4 0060 60 
5405 0060 60 
540() 0007 7 
5407 0060 ()0 
5410 0060 60 
5411 60(?0 60 
5412 0001 l 
5413 0001 1 
5414 0060 60 
54}5 0060 ~o 
54}6 0001 l 

,.a, 5417 ooos 5 
r.. 5420 0060 60 
-0- 5421 0060 60 -i 54Z2 QQOl 1 1, 
w 5423. 0011 il 
~ 5424 0060 60 y 

5425 QQ~O 60 
5426 0002 2 
5427 0003 3 
5430 6060 60 
5431 00~0 60 
5432 0002 2 
5433 0007 7 
5434 Of)6o 60 
5435 0060 60 
5436 0003 ~ 
5437 0001 1 
5440 oM>o 60 
5441 006.0 60 
5442 0003 3 
5443 ooos s 
5444 0060 60 
5445 0060 60 
5446 0003 3 
5447 0011 il 
5450 0060 60 

~----5451 0060 60 
5452 0004 4 
5453 0003 3 

2.-"2-~ R&~ ot 
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5454 0060 60 
5455 0060 60 
5l~56 0004 4 
5457 0007 7 
5460 0060 60 
5461 0060 60 
5462 0005 s 
5463 0001 1 
5464 0060 60 
5465 0060 60 
5466 0005 5 
5467 0005 5 
5470 0060 60 
5471 0060 60 
5472 ooos s 
5473 0011 11 
5474 0060 60 
5475 QQ~O 60 
5476 0006 6 
5477 0003 3 
5500 0060 60 

,Jo, 5501 0(1~0 60 
r- 5502 0006 6 
"'tJ .sso3 0007 1 ~ 5504 Q060 60 I 
w ssos 0060 60 
ru 5506 0007 7 y sso7 6001 1 

5510 0060 60 
5511 0060 60 
5512 0007 7 
5513 0005 5 
5Si4 0060 60 
ssis 0060 60 
5516 0007 7 
SSi7 0011 11 
5520 QQ60 60 
5521 0060 60 
5522 0010 l 0 
5523 0003 3 
5524 no6o 60 
5525 6660 60 
5526 0010 10 
5527 0007 1 
5530 0060 60 
5531 0060 60 
5532 0611 \1 
5533 0001 l 
5534 0060 60 
5535 /;060 60 
5536 0011 11 

Rev 01 ;J.-()S 



DIAGNOSTIC LPT EDe 0 PAGE 026 

5537 0005 5 
5540 0060 60 
5541 0060 60 
5542 0011 11 
5543 0011 il 
S544 0060 60 
5545 0060 ~o 
5546 QQ91 1 
5547 0000 0 
5550 0003 3 
5551 0060 ~o 
5552 0()01 l 
5553 0000 0 
5554 0007 7 
ssss 0060 60 
5556 0001 1 
5557 0001 l 
5560 0001 1 
5561 0060 60 
5562 0001 1 
5563 0001 1 
5564 ooos s 

: 5565 0060 60 
~ 
r- 5566 6001 l 
"'O 5567 0001 1 
·~ 5570 0011 11 ·1 5571 0060 60 w 
Lu 5572 0001 1 
y 5573 0002 2 

5574 0003 3 
5575 0060 60 
5576 0001 1 
5577 0002 2 
5600 0007 7 
5601 0060 60 
5602 0001 l 
S6o3 0003 3 
5604 0001 1 
5605 . QQ~O 60 
5606 0003 3 
5607 Q095 5 
56}0 0101 101 FORMS ADVANCE 

6000 PRG 6000 
6000 0060 TAALlE BLR 354 

6400 PRG 6400 
6400 0063 TBL15 63 T 
6401 0030 30 H 
64o2 0031 31 I 
6403 0062 62 s 
6404 0060 60 
6405 0031 31 I 

el·~b :?ev 01 
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6406 0062 62 s 
6407 0060 60 
6410 0021 21 A 
64i l 6060 60 
6412 0023 23 c 
6413 0030 30 H 
6414 0021 t?l A 
6415 6045 45 N 
6416 0045 45 N 
6417 QQ25 25 E 
6420 0043 43 L 
6421 0060 60 
6422 0062 62 s 
6423 0047 47 p 
6424 0021 21 A 
6425 0023 23 c 
6426 0031 31 I 
6427 0045 45 N 
6430 0027 27 G 
6431 0060 60 
6432 0063 63 T 
6433 0025 25 E 

r, 6434 0062 62 s ... 6435 0063 63 T 
"'O 6436 0060 60 
-3 6437 OOL•6 46 0 
I 644q 0045 45 N w 

.r: 6441 QQ60 60 
y 6442 0023 23 c 

6443 0030 30 H 
644'+ 0021 21 A 
6445 0045 45 N 
6446 0045 45 N 
6447 0025 25 E 
6450 0043 43 L 
6451 ool'o 60 
6452 0000 0 0 
6453 0060 60 
6454 0063 TBL13 63 T 
6455 QQ30 30 H 
6456 0031 31 I 
6457 9962 62 s 
6460 0060 60 
6461 0031 31 I 
6462 0062 62 s 
6463 Q060 60 
6464 0021 21 A 
6465 0060 60 
6'~66 ~062 62 s 
6467 0047 47 p 

647~ 0021 21 A 

1""2.7 f?~v O\ 
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6471 0023 .. ) 
23 c 

6472 0031 31 I 
6473 0045 45 N 
6474 QQ27 21 G 
6475 0060 60 
6476 0063 63 T 
6477 0025 25 E 
6500 0062 62 s 
6501 0063 63 T 
6502 0033 33 • 
6503 0060 60 
650'+ 0060 60 

.. 6505 0063 63 T 
6506 0030 30 H 
6So7 0025 25 E 
6510 0051 51 R 
6511 002s 25 E 
6512 0060 60 
6Si3 0062 62 s 
6514 0030 30 H 
65i5 0046 46 0 
6516 0064 64 u 
6517 0043 43 L 

,....,,¢' 6520 0024 24 0 
r. 6521 0060 60 
-0 6522 0022 22 B 
-i 6523 .0025- ?5 E 
I 6524 6060 60 w 

U"1 6525 0060 60 
y 6526. 0060 60 

6527 0060 60 
6530 0043 43 L 
6531 0031 31 I 
6532 0045 45 N 
6533 0025 25 E 
6534 0062 62 s 
6535 0060 60 
6536 0062 62 s 
6537 0042 42 K 
6540 0031 31 I 
6541 0047 47 p 
6542 6647 47 p 
6543 0025 25 E 
6544 002'*' 24 0 C' 

6545 0060 60 
6546 0022 22 B 
6547 0025 25 E 
6550 0026 26 r 
6551 0046 46 0 
6552 0051 51 R 
6553 0025 25 E 
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6554 0060 60 
6555 0063 63 T 
6556 0030 30 H 
6557 0025 25 E 
6560 QQ60 60 
6561 0045 45 N 
6562 0025 25 E 
6563 0067 67 x 
6564 0063 63 T 
6565 0060 60 
6566 0043 43 L 
6567 QQ31 31 I 
6570 0045 •'' 45 N 
6571 0025 25 E 
6572 QQ~3 33 ! 
6573 0000 LNS 

0300 PRG 300 
0300 0000 TBLll SLR 7 

0007 INT EQU 7 
0000 EXEC EQU 0 

,:... 
r 
-c 
~ 
I 

w 
er 
y 
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o6in To4 EQU 
0002 TlO EQLJ 2 
0003 Tl4 EQU 3 
OQQ4 T20 EQU 4 
0005 T24 EQU 5 
0006 T3o EQU 6 
0007 T3'+ EQU 7 
QQlO T4o EQU io 
0011 T44 E<ilU ll 
0012 Tso EQU 12 
0013 T54 EOU )3 
0014 T60 EQU i4 
0015 T64 EQU 15 
0016 T7o EQU i6 
QOP T74 EQU j7 
0100 Tl EQU 100 
0200 T2 EQU 200 
0300 T3 EQU 300 
7777 RA NO OM EQU 7777 
0000 ERR EQU 9 ERROR STOP 
0001 SHA EQU 1 SHIFT A l.EFT ONE BIT 

r'-1 0002 NOP EQU 2 NO OPERATION r 
-0 0002 ATT EQU 2 A TO TAG REGISTER 
-3 QQ03 CLA EQU 3 CLEAR REGISTER A 
I 0003 TTA EQU 3 TAG REGISTER TO A w 

-"1 0004 A8R EQU 4 A TO 9UFFER ENTRANCE REGISTEH 
y QOQS ABX EQU 5 A TO BUFFER EXIT REGISTER 

0006 BER EQU 6 CONTENTS OF BER REGISTER TO A 
0007 Ct3C EQU 7 CLEAR BUFFER CONTROLS 
0010 LPN EQU io LOGICAL PRooUcT NO ADDRESS 
0011 LPM EQU il LOGICAL PRooucr MEMORY ADDRESS 
0012 LPI EQU i2 LOGICAL PRODUCT INDIRECT ADDRESS 
0013 CIL EQU j3 CLEAR INTERRUPT LOCKOUT 
0014 LSN EQU 14 LOGICAL SUM NO ADDRESS 
QQlS LSM EQU ~s LOGICAL SUM MEMORY ADDRESS 
0016 LSI EQU 16 LOGICAL SUM INolREcT ADDRESS 
0020 LON EQU 20 LOAD A NO ADDRESS 
0021 LOM EQU 21 LOAO A MEMORY AOORESS 
0022 LO I EQU 22 LOAD A INDIRECT ADDRESS 
0025 LCM EQU 25 LOAD COMPLIMENT TO A MEMORY 
0026 LCI EQU 26 LOAU COMPLIMENT TO A JNOIRECT 
0030 AON EQU 30 ADD NO ADDRESS 
OQ31 AUM EQU 31 AOD MEMORY ADDRESS 
0032 ADI EQU 32 ADD INDIRECT ADDRESS 
0034 SBN EQU 34 SUBTRACT NO ADDRESS 
0035 SBM EQU 35 SUBTRACT MEMORY ADDRESS 
0036 SBI EQU 36 SUBTRACT INDIRECT ADDRESS 
pp41 STM EQU 41 STORE MEMORY ADDRESS 
0042 STI EQU 42 STORE INDIRECT ADDRESS 
0051 RAM EQU 51 HEPLACE ADO MEMORY ADDRESS 

;J-..}O ~" 01 
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ooss RAO EQU 55 REPLACE ADO ONE MEMORY ADDRESS 
0060 ZJP EQU 60 JUMPt IF CONTENTS OF A = ZERO 0061 NZP EQU 61 JUMPt IF CONTENTS OF A = NON.eZERO 
0062 PJP EGU 62 JUMP, IF CONTENTS OF A ARE POSITIVE 
0063 NJP mu 63 JUMP, IF CONTENTS OF A ARE NEGATIVE 
0064 UJP EQU 64 UNCONDITIONAL JUMP 
0070 IB I EQU 70 INITIATE BUFFER INPUT 
0071 IBO EOU 71 INITIATE SUFFER OUTPUT 
0072 INN EQU 72 INPUT NORMAL . 
0073 OUT EQU 73 OUTPUT NORMAL 
QQ74 QTN EQU 74 OUTPUT, NO ADDRESS 
0075 EXF EQU 75 EXTEHNAL FUNCTION 
0076 INA EQU 76 INPUT TO A 
0077 HLT EQU 77 HALT 

SUPS 
0000 END COMPLETE ASSEMBLY 

--



NUMBER; {T23A} lP1 

TITLE: Test of Line Printer 166-2 

MINIMUM EQUIPMENT NEEDED: 8092, 8094, 166-2 

PURPOSE 

This program will test the Line Printer in the synchronous and in the 
asynchronous mode (for 64 characters drum #46M39) • 

OPERATING INSTRUCTIONS 

LOAD ADDRESS: 000 

STARTING ADDRESS: p = 000; A = 0 for 3 sections 
p = 000; A = 1 for section I only 
p = ooo;- A ~ -2 for section 2 only 
p = 000; A = 3 for section 3 only 
p = 366; A = X for section 4 
p = 002 for section 5 

TERMINAL ADDRESS: 1173 (destroys contents of locations up to 

Section 4: Put a number in A representing the number of spaces 

1367) 

(X) desired between lines (e.g. , I gives single spacing). Start this 
section at P = 366. The printout will look like Section I, but with the 
selected spacing. 

NOTE: To restore Section 1 to single spacing, put 20 in location 136. 

Section 5: 
status code • 

Status check. Start at P - 002. A will display the 

HALTS 

p = 122 Status halts. 

p = 200 A = status 

p = 666 Illegal spacing code was entered in 
A in Section 4. Restart. 
(Numbers l through 7 are legal. ) 

{LP·1-1} 



DESCRIPTION 

Sections I, 2 and 3 will operate in the single spacing format. Section 
4 changes Section I to operate in other formats depending on number 
put in A. After Section 4 is used, put a 20 in location 136 to restore 
Section I to single space operation. 

{LP1-2} 



0000 064 UJP 
0001 oso 
0002 075 EXF 
0003 063 
0004 001 
0005 064 UJP 
0006 011 
0007 
0010 113 CLI 
0011 075 EXF 
0012 007 
0013 040 
0014 076 INA 
0015 076 INA 
0016 064 UJP 
0017 011 
0020 113 CLI 
0021 063 NJP 
0022 103 
0023 064 UJP 
0024 147 
0025 
0026 
0027 
0030 113 CLI 
0031 000 
0032 000 
0033 ooo 
0034 ooo 
0035 000 
0036 000 
0037 
0040 113 CLI 
0041 055 RAO 
0042 032 
0043 034 SBN 
0044 100 
0045 013 NOP 
0046 064 UJP 
0047 021 
0050 041 STM 
0051 376 
0052 034 SBN 
0053 001 
0054 063 NJP 

. 0055 066 
0056 060 ZJP 
0057 066 
0060 034 SBN 
0061 001 
0062 060 ZJP 
0063 155 
0064 064 UJP 



0065 234 
0066 075 EXF 
0067 063 
0070 001 
0071 020 LDN 
0072 001 
0073 102 ATT 
0074 020 LDN 
0075 002 
0076 202 ATT 
0077 020 
0100 000 
0101 041 STM 
0102 032 
0103 020 LDN 
0104 200 
0105 041 STM 
0106 033 
0107 222 LDI 
OHO 032 
0111 242 STI 
0112 033 
0113 075 EXF 
0114 007 
0115 040 
0116 076 INA 
0117 076 INA 
0120 164 UJP 
0121 270 
0122 Cr17 HLT 
0123 055 RAO 
0124 033 
0125 034 SBN 
0126 370 
0127 063 NJP 
0130 107 
0131 064 UJP 
0132 134 
0133 an HLT 
0134 0"75 EXF 
0135 007 
0136 020 
0137 ms EXF 
0140 007 
0141 000 
0142 273 OUT 
0143 200 
0144 370 
0145 064 UJP 
0146 041 

. 0147 021 LDM 
0150 376 
0151 034 SBN 
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0152 001 
0153 060 ZJP 
0154 066 
0155 020 LDN 
0156 000 
0157 041 STM 
0160 210 
0161 020 LDN 
0162 170 
0163 041 STM 
0164 211 
0165 020 LDN 
0166 001 
0167 102 ATT 
0170 075 EXF 
0171 063 
0172 _001 
0173 075 EXF 
0174 007 
0175 040 

--0176 - 064 UJP 
0177 353 
0200 077 HLT 
0201 075 EXF 
0202 007 
0203 020 
0204 075 EXF 
0205 007 
0206 000 
0207 173 OUT 
0210 000 
0211 170 
0212 021 LDM 
0213 210 
0214 034 SBN 
0215 060 
0216 062 PJP 
0217 226 
0220 055 RAO 
0221 210 
0222 055 RAO 
0223 211 
0224 064 UJP 
0225 173 
0226 021 LDM 
0227 376 
0230 034 SBN 
0231 002 
0232 060 ZJP 
0233 155 
0234 020 LDN 
0235 002 
0236 102 .. \TT 
0237 020 LDN 



0324 003 
0325 060 ZJP 
0326 234 
0327 064 UJP 
0330 066 
0331 
0332 
0333 141 STM 
0334 173 
0335 020 LDN 
0336 000 
0337 041 STM 
0340 310 
0341 020 LDN 
0342 073 
0343 041 STM 
0344 314 
0345 064 UJP 
0346 247 
0347 
0350 
0351 
0352 
0353 076 INA 
0354 076 INA 
0355 164 UJP 
0356 300 
0357 076 INA 
0360 010 LPN 
0361 032 
0362 060 ZJP 
0363 260 
0364 064 UJP 
0365 200 
0366 041 STM 
0367 031 
0370 020 LON 
0371 001 
0372 102 ATT 
0373 164 UJP 
0374 250 
0375 000 
0376 000 
0377 
0400 061 A 
0401 062 B 
0402 053 c 
0403 064 D 
0404 . 065 E 
0405 CX)6 F 
0406 CXJ7 G 
0407 070 H 
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0410 071 I 
0411 041 J 
0412 042 K 
0413 043 L 
0414 044 M 
0415 045 N 
0416 046 0 
0417 047 p 

-0420 · ·-oso Q 
0421 051 R 
0422 022 s 
0423 023 T 
0424 024 u 
0425 025 v 
0426 026 w 
0427 027 x 
0430 030 y 
0431 031 z 
0432 000 0 I 

0433 001 1 
·- ,_ 0434 002 2 

0435 003 3 
0436 004 4 
0437 005 5 
0440 006 6 
0441 007 7 
0442 010 8 
0443 011 9 
0444 (]]3 
0445 040 
0446 060 + 
0447 013 = 
0450 034 ( 
0451 C174 ) 
0452 021 I 
0453 054 * 
0454 033 J 

0455 014 1 
0456 053 $ 
0457 012 0 
0460 061 A 
0461 062 B 
0462 063 c 
0463 064 D 
0464 065 E 
0465 066 F 
0406 067 G 
0467 070 H 
0470 071 I 
0471 041 J 
0472 042 K 
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0473 043 L 
0474 044 M 
0475 045 N 
0476 046 0 
0477 047 p 
0500 050 Q 
0501 051 R 
0502 022 s 
0503 023 T 
0504 024 u 
0505 025 v 
0506 026 w 
0507 027 x 
0510 030 y 
0511 031 z 
0512 000 0 
0513 001 1 
0514 002 2 
0515 003 3 
0516 004 4 
0517 005 5 
0520 006 6 
0521 007 7 
0522 010 8 
0523 011 9 
0524 073 
0525 040 
0526 060 + 
0527 013 = 
0530 034 ( 
0531 074 ) 
0532 021 I 
0533 054 • 
0534 033 , 
0535 014 :f 
0536 053 $ 
0537 012 0 
0540 031 z 
0541 030 y 
0542 027 x 
0543 026 w 
0544 025 v 
0545 024 u 
0546 023 T 
0547 022 s 
0550 051 R 
0551 050 Q 
0552 047 p 
0553 046 0 
0554 045 N 
0555 044 M 
0556 043 L 
0557 042 K 
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0560 041 J 
0561 -071 I 
0562 070 H 
0563 067 G 
0564 066 F 
0565 065 E 
0566 064 D 
0567 063 c 
0570 061 A 
0571 062 B 
0572 063 c 
0573 064 D 
0574 (!)65 E 
0575 066 F 
0576 067 G 
0577 070 H 
0600 071 I 
0601 041 J 
0602 042 K 
0603 043 L 

. 0604 044 M 
0605 045 N 
0606 {)46 0 
0607 --- 047 p 
0610 050 Q 
0611 051 R 
0612 022 s 
0613 023 T 
0614 024 u 
0615 025 v 
0616 026 w 
0617 027 x 
0620 030 y 
0621 031 z 
0622 000 0 
0623 001 1 
0624 002 2 
0625 003 3 
0626 004 4 
0627 005 5 
0630 006 6 
0631 007 7 
0632 010 8 
0633 011 9 

. 0634 073 
0635 040 
0636 060 + 
0637 013 = 
0640 034 ( 
0641 . 074 ) 
0642 u 21 I 
0643 054 * 
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0644 033 
' 0645 014 1 

0646 053 $ 
0647 012 0 
0650 021 LDM 
0651 031 
0652 010 LPN 
"0653 ·-007 
0654 160 ZJP 
065'5 266 
0656 030 ADN 
0657 017 
0660 041 STM 
0661 136 
0662 020 LDN 
0663 001 
0664 064 UJP 
0665 000 
0666 077 HLT 

·-- -~- --·- ---0667 
0670 010 LPN 
0671 032 
0672 060 ZJP 
0673 123 
0674 064 UJP 
0675 122 
0676 
0677 
0700 010 LPN 
0701 032 
0702 060 ZJP 
0703 201 
0704 064 UJP 
0705 200 

1000 001 
1001 002 
1002 003 
1003 004 
1004 005 
1005 006 
1006 007 
1007 . 010 
1010 011 
1011 073 
1012 040 
1013 060 
1014 013 
1015 ·014 
1016 021 
1017 037 
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1020 
1021 
1022 
1023 
1024 
1025 
1026 
1027 
1030 
1031 
1032 
1033 
1034 
1035 
1036 
1037 
1040 
1041 
1042 
1043 
1044 
1045 
1046 
1047 
1050 
1051 
1052 
1053 
1054 
1055 
1056 
1057 
1060 
1061 
1062 
1063 
1064 
1065 
1066. 
1067 
1070 
1071 
1072 
1073 
1074 
1075 
1076 
1077 
1100 
1101 
1102 
1103 

052 
053 
054 
061 
062 

. 063 
064 
065 
066 
067 
070 
071 
041 
042 
043 
044 
045 
046 
047 
050 
051 
022 
023 
024 
025 
026 
027 
030 
031 
034 
074 
033 
076 
077 
016 
000 
032 
035 
036 
055 
056 
057 
072 
075 
001 
002 
003 
004 
005 
006 
Oa? 
010 
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1104 
1105 
1106 
1107 
1110 
1111 
1112 
1113 
1114 
1115 
1116 
1117 
1120 
1121 
1122 
1123 
1124 
1125 
1126 
1127 
1130 
1131 
1132 
1133 
1134 
1135 
1136 
1137 
1140 
1141 
1142 
1143 
1144 
1145 
1146 
1147 
1150 
1151 
1152 
1153 
1154 
1155 
1156 
1157 
1160 
1161 
1162 
1163 
1164 
1165 
1166 
1167 

011 
0 73 
0 40 
() 60 
013 
Q 14 
0 21 
0 37 
0 52 
0 53 
0 54 
0 61 
0 62 
0 63 
064 
065 
0 66 
067 
070 
071 
0 41 
042 
043 
044 
045 
046 
047 
050 
051 
022 
023 
024 
025 
026 
027 
030 
031 
034 
074 
033 
076 
077 
016 
000 
032 
035 
036 
055 
056 
057 
072 
075 
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1170 
1171 
1172 
1173 

000 
000 
000 
000 
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8092 BUFFER CHANNEL TAPE TEST {MTT} 

I. OPERATIONAL PROCEDURES 

A. RESTRICTIONS 

1. None. 

B. LOADING PROCEDURE 

c. 

- 1. Bald System 

a. Load under normal bald procedures. 
Se~ __ publ ic_a_tj_9x1 number 36823500. 

2. SMM92 

a. Parameter call is: 

__ Ql4 for MTT, Sections A, B and C 
015 for MTT, Sections D, E, F and G 

b. Refer to SMM92 operational procedures for 
operating instructions up to and including 
the calling of MTl or MT2. 

PARAMETERS 

Location 47 Bit 0 Run Test A 
1 Run Test B 
2 Run Test c 
3 Run Test D 
4 Run Test E 
5 Run Test F 
6 Run Test G 

I£ zero is entered as para~eter, depending on sections in 
core (A, B, C or D, E, F, G}, all available tests will be 
executed. 

Location 50 Enter into the lower three bits; 
unit number (0-3) to be tested. 

the drive 

Location 51 The amount specified in this location will 
cause program to continue on error until 
this amount of errors has been reached. 
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I. c. {Continued} 

Location 60 Zero = 601 or 608 tape drive 
One = 609 drive 

Location 61 Zero = 601 drive 
One = 608 or 609 drive 

I I . MESSAGES 

A.. NORMAL MESSAGES 

BER Register 

401 

402 

0111 

A Register 

Section 
Number 

002 

Switch 

B. ERROR MESSAGES 

REGISTERS 

Comrnents 

End of s~~tion Stop 

End of test stop 

Interrupt 10 has been executed 
"Switch" parameter may be changed. 

Stop 1 Bit 0 
Stop 2 Bit 1 

Stop 3 

Jump 1 
Jump 2 
Jump 3 

Bit 

Bit 
Bit 
Bit 

2 

3 
4 
5 

= End of section stop 
= End 0£ test stop and 

individual test 
parameter stop on 
initialization only 

= Error stop 

= Repeat section 
= Repeat condition 
=Suppress additional 

error information 
stops 

Sense 1 Bit 6 = Not used 
Sense 2 Bit 7 = Not used 

BER A BXR Comments 

20 Actual Status Expected Status 

21 Actual Status Expected Status 

·{MTT-·2} 

Expected Illegal BCD 
Status 

.Unexpected Illegal BCD 
Status 



II. B. ERROR MESSAGES (Continued) 

REGISTERS 

IBR A ~ 

22 Actual Status Expected Status 

23 Actual Status Expected Status 

24 Actual Status Expected Status 

25 Actual Status Expected Status 

26 Actual Status Expected Status 

27 Actual Status Expected Status 

30 Actual Status Expected Status 

31 Actual Status Expected Status 

32 Actual Status Expected Status 

33 Actual Status Expected Status 

34 Actual Status Expected Status 

35 Actual Status Expected Status 

I 36 Actual Status Expected Status 

37 Actual Status Expected Status 

40 Actual Status Expected Status 

41 Actual Status Expected Status 

42 Actual Status Expected Status 

43 Actual Status Expected Status 

44 N/A N/A 

45 Actual Status Last Interruptl 

{MTT-3} 

Comments 

Expected BCD Status 

Unexpected BCD Status 

Expected Prog error and 
no write ·ring 

Unexpected Prog error 
and no write ring 

Expected Ready 

Unexpected Ready 

Expected Parity Error 

Unexpected Parity Error 

Expected Program Error 

Unexpected Program Error 

Expected File Mark 

Unexpected File Mark 

Expected Load point or 
End 0£ Tape 

Unexpected Load point or 
End of Tape 

Expected Write Ring 

Unexpected Write Ring 

Expected Busy 

Unexpected Busy 

Expected Bu££er Interrupt 

Unexpected Bu££er Interrupt 



II. B. ERROR MESSAGES (Continued) 

1 

REGISTERS 

BER A 

46 Actual Status 

47 Actual Status 

50 Data Read 

52 Data Read 

54 0 

56 Actual Status 

60 Actual Status 

62 File Mark 
Read 

64 Section 
Number 

66 Actual Status 

70 Actual Status 

72 I/O Length 
Expected 

Interrupt 20 = 0 
Interrupt 30 = 1 
Interrupt 40 = 200 

BXR 

Expected Status 

Last Interrupt1 

Data Expected 

Data Expected 

0 

Amount Short 

N/A 

File Mark Ex­
pected 

Last Function 
(Octal Code} 

N/A 

N/A 

I/O Length 
Processed 
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Comments 

Expected External 
Interrupt 

Unexpected External 
Interrupt 

Data Compare Error 

Backspace Error 

This test is on the 
other mag tape section 
of tests. Use parameter 
14 £or Sections A, B, 
and C or parameter 15 
for Sections D,E,F,and G 

Incorrect write buffer 
length. Expected amount 
is 376. 

No buffer termination 

Incorrect File Mark 
written 

Error stop #2. This 
stop will always occur 
unless switch parameter 
bit 5 is set. 

Buffer busy status. 
Buff er should not be 
busy. 

Tape Drive constantly 
Busy. 

Error Stop #3 £or 
Sections D and E only. 



III. DESCRIPTION 

TEST A Search File into Loadpoint, Binary Write, and 
Backward Creep Test 

TESTA 1. Set unpredictable status bit 5 
2. Expect status of 000 
3. Reset jump addresses 
4. Set odd parity 

TESTXX 
TESTAl 

5. Read status* 
6. Rewind 

TESTA2 7 .. 
8. 

TESTA3 9. 
TESTIA 10. 
TESTA4 11. 

TESTAS 12. 

13. 
14 .. 

TEST2A 15. 
16. 

TESTA7 17. 
18. 

TEST3A 19. 
20. 
21. 

TESTAA 22. 
TESTAB-2 23. 

24. 
TESAAl 
TESTAl 

TESAl 
TESAZl 
TESA2 

TESA3 

25. 
26. 
27. 
28 .. 
29. 
30. 
31. 
32. 
33. 
34. 

35. 
36. 

Zero counter 
Read status* 
Wait load point 
Generate binary data 
Set tags, set £unction, set last word address 
(no. words} 
Select write and output bu££er channel. 
Expect bu££er interrupt. 
Clear external interrupt indicator 
Wait not busy 
Report error i£ bu££er interrupt not received 
Read status* 
Repeat steps 11-16 250 times 
Clear interrupt expected conditions 
Expect busy status 
Select search £ile back 
Clear interrupt lockout (external 30) 
Select interrupt on loadpoint 
Read status* 
Wait not busy 
Report error if interrupt not received 
Expect loadpoint 
Status bit 3 unpredictable 
Read status set lockout 
Check £or interrupt 10 received** 
Check switch parameter bit 4 £or repeat segment 
Repeat steps 1-31 i£ bit 4 set 
Set even parity 
Write £ile mark 
Clear pointer, expect all status bi ts, expect 
file status 
Wait not busy 
Read status* 

* report error if status incorrect 
**if interrupt 10 received, go read switch parameter and halt 
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III. DESCRIPTION (Continued) 

* 
** 

TESAZ2 37. Set odd ··parity 
TESA4 38. Select write £unction 

Output one word record (52) 
Read status* 

TESA5 39. 
TESA7-2 40. 
TESA7 41. Search back one record 

Read status* TESA8 
TESAlO 
TESAll 
TESA12 
TESA5 

TESA13 
TESAXl 
TESA15 
TESA16 

TESAX2 

TESAX4 

TESA21 

TEST B 

TES TB 

TES Bl 

TESB2 
TESB3 

TESB4 

42. 
43. 
44. 
45. 
46. 
47. 
48. 
49. 
so. 
51. 
52. 
53. 
54. 
55. 
56. 
57. 
58. 

59. 
60 .. 
61. 
62. 
63. 
64. 

Select write 
Output one word record (25} 
Wait not busy and read status* 
Repeat steps 38-45 250 times 
Set even parity 
Write file mark 
Wait not busy and read status* 
Search back one file (repeat once} 
Wait not busy and read status* 
Search file forward 
Wait not busy and read status* 
Select even parity 
Select read forward 
Input to A. Save data 
Compare with expected data. Report error if any 
Wait not busy, expect parity error status, read 
status* 
Check for interrupt 10** 
Repeat steps 55-58 250 times 
Check £or end 0£ test halt 
Halt if bft 0 set, section number to A 
Check repeat parameter, repeat test if bits 3 or 4 set 
End 0£ test section A 

Illegal and Legal BCD Write Check via Normal Channel 

1. Reset jump addresses, set even parity 
2. Expect BCD status bit 0 
3. Parity and loadpoint bits 2 and 5 unpredictable 
4. Read status* 
5. Select write 
6. Output write no address illegal BCD (zero) 
7. Output no address legal BCD ('76) 
8. Reset jump address, expected all status bits 
9. Expect BCD, parity and program error 

10. Wait not busy and read status* 
11. Expect BCD status 
12. Select write 
13. Output no address (52) 

report error if status incorrect 
if interrupt 10 received, g~ read switch parameter and halt . . ' ~ 
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III. DESCRIPTION (Continued) 

TESB7 14. Wait busy and read status* 
15. Reset jump address and repeat steps 12-14 50 times 
16 ~ Check for interrupt 10** 
17. Check for end of section halt 

TESB9A 18. Halt if bit zero set, section number to A 
19. Repeat steps 1-18 if repeat parameter bit 4 set 
20. End of test section B 

TEST C Erase Tape and Search End of File Test 

TES TC 1. 
2. 

TESCl 3. 
TESC2 4. 

5. 
6. 

TESC4 7. 
TESCS 8. 

TESC7 9. 
TESC7A 10. 
TESClO 11. 

12. 
13. 

TESC12 14. 
15. 

TESC13 16. 
17. 

TESC14 18. 
19. 
20. 

TESCX7 21. 
22. 
23. 

TESC15 24. 
TESC16 25. 
TECS18 26. 

27. 
28A. 

28. 

Reset jump addresses, set tags, reset pointers 
Set odd parity 
Generate all 377 data 
Set buffer tags, set last word address (376) 
Select write and output buffer channel 
Wait not busy, save last word address 
Report error if last address incorrect 
Check for non-terminating buffer, report error if 
non-terminating and clear buffer 
Read status* 
Repeat steps 1-9 500 times 
Rewind 
Clear lockout 
Select interrupt on loadpoint 
Expect loadpoint 
Expect external interrupt 
Wait not busy and read status* 
Check for external interrupt received, report error 
if not received 
Check for interrupt 10** 
Check for repeat parameter bit 4 
Repeat if bit 4 set 
Reset jump addresses 
Set even parity 
Reset counter 
Write file mark 
Wait not busy, expect file mark, read status* 
Search back one file, wait not busy 
Repeat write and backspace file 10 times 
Expect file mark status 
Write file mark 

29. Wait not busy, read status* 

* report error if status incorrect 
** if interrupt 10 received, go read switch parameter and halt 
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III. DESCRIPTION (Continued) 

TESC25 30. Expect BCD status 
31. Write one word record (70), wait not busy, \ 

32. 

33. 

read status* 
Repeat steps 24, 2S, 26 X times where X = ***s 
Then repeat steps 28A through 31. 
*** X will be 2S the first time, then SO, then 

2S, then 10 
Repeat step 32 five times, tape will now contain 
five one word records and fil~ marks spaced by 
various lengths of blank tape. 

TESC39 34. Search back file, read status* 
3S. 

TESC31 36. 
TESC35-4 37. 

TESC41 38. 

Repeat step 34 four times 
Search file forward, wait not busy, read status* 
Read forward one word record, wait not busy, 
read status* Check data read, report errors if any 
Repeat steps 36 and 37 four times 
Check for 608 or 609 drive. If 601 drive go ~o 
step 42 

TESC40 39. Read backward one record, wait not busy. Check 
expected data (file mark or 70]. Compare data. 
Report error if any toggle flag set expected 

TESC46 40. 
41. 

TESC47 42. 
TESC49 43. 

44. 

TESC52 4S. 
TESC60~ 46. 
TESC72 47. 

48. 
49. 
so. 
51. 
52. 
S3. 
S4. 
55. 
S6. 
57. 
58. 
59. 

status (file mark or BCD) 
Read status* 
Repeat step 39 nine times 
Rewind drive, wait not busy, read status* 
Check £or interrupt 10 
Check for repeat section, if bit 4 set repeat 
steps 24 through 43 
Reset flags, expect file mark, reset jump addresses 
Search forward 3 files** 
Search back 2 files** 
Search forward 3 files** 
Search back 2 files** 
Search forward 2 files ** 
Read one word record, read status* 
Search back a file** and forward a file** ten times 
Search forward file** 
Search back a file** and forward a file** ten times 
Search back a file** twice 
Search back a file** and forward a file** ten times 
Search back a file** 
Search back a file** and forward a file** ten times 
Search back a file** twice 

* report error if status incorrect 
** Read status after each search function. Report error if 

incorrect status. 
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III. DESCRIPTION (continued) 

CEXITl 60. Expect program error, loadpoint and BCD status, 
search back one file, wait not busy, read st~tus* 

TESC74 
TESC75 

61. Check £or end of section halt. Halt i£ bit 0 set 
62. Check £or repeat section. Repeat steps 1~60 if 

bit 3 set. 
63. End of section C 

TEST D General Read/Write Test. 

The test consists of writing and reading of variable 
length and fixed length records on the buffer and 
normal channel. 

TESTDl 1. 
TESDBl-4 2. 
TESDlC 3. 
TESD2-4 4. 
TESD2 5. 
TESD5A 6. 
TESDS 7. 

TESD6 8. 
9. 

TESD7 10. 
TESD7A-4 11. 
TESD9 12. 

13. 
TESDl0-4 14. 

TESD14-4 15. 

TESD15+2 16. 
17. 

TESD16-4 18. 

TESD19 19. 
TESD24 20. 

21. 
TESD27 22. 

23. 

TESD28 24. 
25. 

Set even parity, set I/O length of 19 words 
Rewind, wait not busy 
Set buffer tags, set buffer output I/O 
Generate BCD data 
Select write, output buffer channel, wait not busy 
Expect BCD status, read status* 
Check £or bu££er interrupt. Report error i£ no 
interrupt 
Add 20 to bu££er length 
Repeat steps 5 through 8 nine times 
Expect loadpoint and BCD status 
Select rewind, wait not busy, read status* 
Set I/O length to 19 words, set input tags 
Set input bu££er £unction 
Select read forward, input bu££er channel, wait 
not busy, read status* 
Compare data read with data generated. 
Repeat steps 13 through 15 eight times 
Check £or 608 or 609 drive. I£ 601, go to step 22 
Set read I/O length to 219 words 
Select read backwards, input buffer channel, 
wait not busy, read status* 
Rearrange data read backward £or compare 
Compare data, reduce input I/O length by 20 
Repeat steps 18 through 20 eight times 
Check £or interrupt 10 
Check repeat condition bit 4. Repeat steps 1 
through 22 if bit 4 set 
Set up 11 word I/O length, set tags 
Set up normal r/o output, 

· * report error if status incorrect 
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III. DESCRIPTION (Continued} 

TESD28A-4 26. 
TESD29A 27. 

TESD32-4 28. 

TESD35 29. 
30. 

TESD36 31. 
TED36A 32. 

TED37-4 33. 

TED39 34. 

35. 
TESD41 36. 

37. 
TESD42-4 38. 

TESD45 39. 
TESD46 40. 

TESD48 41. 
TESD50 42. 
TESD52A 43. 

44. 

TESD53 45. 
TESD54 46. 
TESD56 47. 

TESD57 48. 
49. 

TESD58 50. 

51. 
TESD62 52. 

53. 

TESD64 54. 
55. 

Rewind, generate random data, wait not busy 
Set odd parity, set counter for 11 passes, expect 
zero status 
Select write, output normal channel, wait not 
busy, read status* 
Add 20 words to I/O length 
Repeat steps 28 through 29 ten times 
Rewind £unction 
Set the I/O length to 11 words~ set tags, input 
normal channel, set counter £or 11 passes 
Select read forward, input normal channel, 
wait not busy, read status* 
Compare data, report error i£ any, increase I/O 
length by 20 words 
Repeat steps 33 and 34 eight times 
Check for 608 or 609 drive. If 601, go to step 41 
Set I/O length £or 211 words 
Select read backward, input normal channel, 
wait not busy, read status* 
Rearrange data just read backwards £or compare 
Compare data, reduce read bu££er by 20, repeat 
steps 38, 39, 40 eight times 
Rewind drive, wait not busy 
Check £or interrupt 10 received 
Check repeat parameter bit 4 i£ set, repeat steps 
1 through 43 
Set up output bu££er channel, set tags, expect 
status 0£ zero. 
Select write £unction 
Output buffer channel, wait not busy, read status* 
Increase output buffer by one, repeat steps 45 
through 47 253 times 
Check for 608 or 609 drive. If 601, do step 54 
Set I/O length to 252 words, set tags, set input 
normal channel 
Select read backward, input normal channel, 
wait not busy, read status* 
Rearrange data that was just read backwards 
Compare data 
Reduce I/O length by one word, repeat steps 50 
through 53 252 times 
Rewind drive, wait not busy 
Set I/O length to one word 

* report error if status incorrect 
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III. DESCRIPTION (Continued) 

TESD67-4 56. Select read forward, input normal channel, 
wait not busy, read status* 

TESD70 57. Compare data, report error i£ any 
58. 
59. 

Increase I/O length by one word 
Repeat steps 56 through 58 two hundred £i£ty-two 
times 

TESD71 60. Rewind, wait not busy 
Check interrupt 10 61. 

62. Check repeat parameter bit 4, repeat steps 44 
through 61 if bit 4 set 

TESD74 63. Generate shifting bit pattern, set tags, set 
output bu££er channel 

TESD76-4 

TESD77 
TESD78 

TESD81-4 

TESD82A 

TESD84 

TEST E 

TES TE 

TESE5-4 

TESE13 

TESE19 

64. 
65. 

66. 
67. 

68. 

69. 
70. 
71. 
72. 
73. 

74. 

75. 

Set I/O length of 500 words 
Select write £unction, output bu££er channel, 
wait not busy, read status* 
Repeat step 65 255 times 
Rewind £unction, wait not busy, set input tags, 
set input bu££er channel 
Select read forward, input bu££er channel, 
wait not busy, read status* 
Compare data 
Repeat steps 68 and 69 two hundred £i£ty-£ive times 
Rewind, wait not busy 
Check £or interrupt 10 
Check repeat parameter bit 4, i£ set repeat 
steps 63 through 72 
Check repeat complete test bit 3, i£ set 
repeat steps 1 through 73 
End 0£ test section D 

Creep Test 

1. Rewind, wait not busy, set even parity 
2. Set I/O type (output bu££er channel), expect 

£ile mark status 
3. Write £ile mark, wait not busy, read status*, 

repeat step 3 two times 
4. Search file back, wait not busy, read status* 
5. Search £ile back, wait not busy, read status* 
6. Set I/O length £or 500 words 
7. Generate all ones data (377}, set tags 

* report error i£ status incorrect 
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III. DESCRIPTION (Continued) 

TESE20 

TESE24 
TESE27 

TESE30 
TEE30 

TESE35-4 

TESE41 

TESE45 

TEST F 

TESFJ 

TESF7 

TESF9 

TESFlO 

TESF12 

TESF16 

TESF19 

Be 

9. 
10. 

11. 
12. 

13. 

14. 
15. 
16. 
17. 

18. 

19. 
20. 

Select write, output buffer channel, wait not 
busy, read status* 
Search back one record, wait not busy, read status* 
Search back one record, expect £ile mark, wait 
not busy, read status* 
Set counter for 20 passes 
Select write, output bu££er channel, wait not 
busy, read status* 
Search back one record, wait not busy, read 
status*, repeat steps 12 and 13 twenty times 
Set up read on buffer channel, set tags 
Select read forward, wait not busy, read status* 
Compare data 
Rewind function, wait not busy, check £or 
interrupt 10 
Check for repeat bits 3 or 4, repeat steps 1 
through 17 if either is set 
Check £or end of section E halt 
End of test E 

Special End of File Test 

1. Set even parity 
2. Write £ile mark, wait not busy, read status* 
3. Select write £unction, output no address one 

word (77), wait not busy, read status* 
4. Select write, output no address two words (65, 

72), wait not busy, read status* 
5. Expect file mark, write file mark, wait not 

busy, read status* 
6. Search back one file, wait not busy, read status* 
7. Repeat step 6 once 
8. Search £ile forward, wait not busy, read status* 
9. Select read forward, input to A, compare data, 

report error if any, read status* 
10. Expect file mark 
11. Search file forward, wait not busy, read status* 
12. Expect loadpoint, select rewind, wait not busy, 

read status* 
13. Check for interrupt 10 
14. Check for repeat parameter bit 4, if set repeat 

steps 1-13. 

* report error if status incorrect 



III. DESCRIPTION (Continued) 

TESF20 

TESF22-4 

TESF29 

TESF30 

TESF32 

TESF33 

TESF35 

TESF39 

TESF40 
TESF41 

TEF43A 
TEF43 

TEST G 

TESTG 

15. 
16. 
17. 
18. 

19. 

20. 
21. 
22. 
23. 
24. 

25. 
26. 
27. 
28. 
29. 
30. ~ 
31. 

32. 

33. 
34. 
35. 
36. 
37. 
38. 

39. 
40. 
41. 

42. 

43. 

Expect file mark status \ 
Write file mark, wait not busy, read statu\~* 
Expect BCD status 
Select write, output one word record (77}, wait 
not busy, read status* 
Select write, output one word record (16}, wait 
not busy, read status* 
Repeat steps 17 through 19 nine times 
Expect file mark status 
Write file mark, wait not busy, read status* 
~xpect BCD status 
Select write, output no address one word record 
(77J, wait not busy, read status* 
Expect file mark 
Search back one file, wait not busy, read status* 
Search back one file, wait not busy, read status* 
Search file forward, wait not busy, read status* 
Expect BCD status* 
Select read forward 
Input to A, save data, compare data, report 
error if any, wait not busy, read status* 
Select read forward, input to A, save data, 
compare data, report error if any, read status* 
Repeat steps 30 through 32 eight times 
Expect file mark status 
Select read forward, wait not busy, read status* 
Input to A, wait not busy, read status* 
Expect BCD status 
Read forward, input to A, save data, compare 
data, report error if any 
Wait not busy, read status* 
Expect loadpoint, select rewind 
Check £or interrupt 10, check £or end of section 
F stop, stop if bit 0 set 
Check £or repeat section bit 4, repeat steps 
16 through 41 if set 
End of section F 

Visual Creep Test 

1. Set even parity 
2. Expect file mark status 

~ report error if status incorrect 

{MTT-13} 



III. 

* 

DESCRIPTION (Continued) 

TESG2 

TESG6 

TESG9 

TESGlO 

3. Write £ile mark, wait not busy, read status* 
4. Search £ile back, wait not busy, read status* 
5. Repeat steps 3 and 4 nine times 
6. Expect BCD status 
7. Select write, output no address one word record 

of 25, wait not busy, read status* 
8. Search back one record, wait not busy, read 

status* 
9. Repeat steps seven and eight 256 times 

10. Check interrupt 10 
11. Check for end of test stop bit O 
12. Check for repeat test bits 3 or 4, if set repeat 

steps 1 through 11 
13. End of Section G 

report error if status incorrect 
{MTT-14} 



OOQO 
oono 

9ioo 006• 
nno1 oJ52 
noo2 ooo• 

QQQ3 0000 
nno4 0000 
2aos ooio 
nno6 0000 
0007 0377 

onio 
nnii oni2 nn13 
nni• 
nr.is nni6 
oni1 
0220 
nn?l nn22 
nn23 
nnz• 
n~2s 

0~26 
562? 
nn3o nn31 
nn32 
nn33 
nn34 
nn3s 
QQ31 
nt140 
nn41 
nn42 
nn43 

0041 
0016 
0020 
0001 
0064 
0126 
0000 
0011 
0000 
0041 
00i6 
0003 
0064 
0266 
0011 

0000 
0000 
0041 
ooi6 
0020 
0001 
0064 
0266 
0037 
0000 
0041 
00l6 
0020 
0200 

SWITCH 

ASTAT 
EST AT 
LFUNCT 
LINT 
MASK 

iNTlO 

SAVEA 

SECTS 
INT20 

MASKlA 

Fil.E 
SEGNMT 
INT30 

ERRORS 
INT40 

ORG 
BNKtl 

REM 
REM 
REM 
REM 
REM 
REM 
REM 
REM 
REM 
REM 
REM 
REM 

REM 
REM 

PRG 

REM 

PRG 

I) 

UJP 
START 
4 

377 

STM 
SAVE A 
LON 
l 
UJP 
SMMQ 
0 
17 

STM 
SAV~A 
CLA 
UJP 
INT COM 
77 

0 

STM 
SAVE A 
LON 
1 
UJP 
lNTcOM 
37 

STM 
SAVE:A 
LON 
200 

* ****** * • .. • * 
* BANK * 
* 00 • 

* * * • . ........ . 
SWITCH PARAM;TER 
STOP 1 SIT 0 • END OF SECTION STOP 
STOP 2 arr l • END OF TEST STOP ANO 

INDIVIDUAL TEST 
PARAMETER STOP ON 
INITIALIZATION ONLY 

STOP 3 BIT 2 • ERROR STOP 
JUMP l BIT 3 = REPEAT SECTION 
JUMP 2 BJT 4 • REPEAT CON01TION 
JUMP 3 BiT S • SUPPRESS ADDITIONAL 

ERROR INFORMATION STOPS 
SENSE 1 sIT 6 • REPEAT TEST 
SENSE 2 RIT 1 • PROGRAMMER OPTION 
LAST STATUS RECEIVED 
EXPECTED STATUS 
LAST SELECT FUNCTION 
LAST INTERRUPT RECEIVED (10t20•30 OR 40> 
MASK FOR UNPREDICTABLE STATUS l:3JTS 
INTERRUPT 10-RQUTINE FOR 

SMM MONITOR ONLY•**** 

INTERRUPT 10 TRAP ROUTINE 

DATA IA A RE§ISTER ON INTER~UPT 

PRESENT SECTION NUMBER 

SAVE A REGISTER 
ZERO INDICATES INTERRUPT 20 

11 = 601,608 TAPE DRIVE 
377 IS FOR 609 TAPE DRIVE 

SEGMENT INOICAtOR 
SAVE A REGIS!ER 

ONE • INTERRUPT 30 

ERROR COUNTEH 

SAVE A REGISTER 

NEGATIVE INDICATES INTERRUPT 40 

ooooio 
000020 

000060 



0064 
0266 
Q20o 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
ooh 
0000 
0000 
0000 
0000 

QQ63 OOQo 
on64 0000 

026S OOgO 
nn66 0000 
nn67 0000 
oh~ 2366 
nhi 0000 
ijg72 QOQQ 

6' nl\73 0000 
nn74 0000 
iin7S 0000 
tin16 0000 nn16 0000 
nn11 0000 
5i02 oono 
n101 oono 
nio1 0000 
nio2 001t1 
n1o3 0122 
nio4 0103 
Hos oou nio6 0116 
;;101 0020 nno 0006 
;,111 0102 
iiii2 0202 
i);t3 0264 
n'ii4 3133 
rllS 0020 
oH6 0000 
f'117 0102 
H~o 0202 
1\121 0264 
;122 oono 

0124 
H~1t 0000 
n12s 0000 

WTBIT 
PAR AM 
UNIT 
ERR AMT 
ERqABX 
ERRCDl 
AREG 
COMM2 
COMM3 
OATAIO 
MASKl 
MASK2 
OATTYP 

ER RC OD 
LAST 

LWA 
RANOMl 
SAVITG 
RETURN 
TAGJA 
TAGJB 
TOGGLE 
VAR 

REM 
REM 
REM 
REM 
REM 

REM 

AMNTl 
TE:MPl BSS 
COMMl 
IOTYP 
AMNT2 
TEMP ass 
IOTYPl 
SMMQX 

SMMQA 

EXIT21 

EXIT2o 

SMMFLG 
SMMINT 

PRG 

REM 
REM 

UJP 
INTfOM 
200 

0 
0 
0 

0 
0 
0 

0 

0 

6 
JUMP 

0 

0 
ri 
0 
0 
:1 
0 
STM 
EXIT20 

0 

TTA Tl 
STM 
EX1T21 
LON 
T30 
ATT Tl 
ATT T2 
UJP T2 
SMMQlA 
LON 
t) 

ATT Tl 
ATT T2 
UJP T2 
0 
124 

f} 

TEST PARAMET~R 
TAPE DRIV~ UNIT NUMBER 
AMOUNT OF ERHORS BEFORE ERROR HLT 
EXPECTED DATA OR STATUS 
UPPER 2 BITS OF ERROR CODE 
RECEIVED oATA OR STATUS 
EACH DIGIT IS 1 M.S. DELAY 
EACH DIGIT IS 256 M. s. DELAY 
COMPARE ADDRESS FLAG 
O a 601 O~ 608 DRIVE. 1 • 609 DRIVE 
O • 601 TAPE DRIVE. 1 • 608 OR 609 TAPE DRIVE 
lt2t4tlO ANO 20 (TYPE OF DATA) 
1 • BCD 

2 = BINARY 
4 • SHIFT 

10 = RANDOM 
2o a ALL ONES (377) 

LAST ERROR COOE 
TERMINATING ADDRESS AFTER 

READ OR WRITE OPERATION 
LAST WORD ADDRESS 
RANDOM DATA 
TAG 2 ON INTERRUPT 
CURRENT RETURN JUMP ADDRESS 

TAG ADDRESS FOR BER LOADING OR NORMAL l/O 
TAG ADDRESS FOR BXR LOADING 

PRESENT STATUS BITS CHECKING 
VARIABLE FOR RANDOM GENERATOR 

COUNTER 
READ OR WRIT~ ANO BUFFER OR NORMAL CHANNEL 

0 = READ• i = WRITE 
SAVE ADDRESS 

SAVE TAG 

GO CHECK FOR INTERRUPT 10 RECEIVED 

RETURN TO PROGRAM 

USED IN CONJUNCTION WITH MANUAL INTERRUPT 
1 • INTERRUPT 10 RECEIVED 

A. NEGATIV~ ZERO = END OF TEST 



REM s. POSITIVE ZF'RO • PARAMETER CHANGE CS1111ITCH) 
REM c. NON-ZF.'.RO • ~OAD NEXT OVERLAY (SECTION) 
REM I.AMOUNT sp;cIFIED IN SMMFLG IS 
REM THE OVERLAY NUMBER 

i\126 0041 SMMQ STM 
n;n 0125 SMMJNT FLAG INTERRUPT 10 RECEIVED 
nho 0021 LDM 
;;131 ooi6 SAVE A 
nh2 0113 CIL Tl RETURN WHERE INTERRUPTED 
ni3J 0020 LON SET SMM FLAG AND GIVE CONTROL TO SMM 
nh• 0017 T74 
nils 0202 ATT T2 
~136 ~264 UJP T2 

u n1J1 71i1 CTRoL GO TO SMM 
H•o ()OQO TEMP2 0 
n14l 0000 TEMP3 0 
ni42 0000 UNIT2X 0 

0144 PRG 144 
REM NORMAL 110 ROUTINE CONE BANK OR LESS) 

nl44 0041 NOR Ml STM SAVE ADDRESS 
n1•s 0162 EXIT6 
ni46 oth TTA Tl SAVE TAG 
ni41 0041 STM 
6i5~ 6157 EXIT7 
ntSl 0020 LON 
;;ts2 0003 lBN1<TG 
n153 0202 ATT T2 
nis• 0264 UJP T2 
ii1ss 1421 NOR~2 GO EXECUTE ONE BANK IIO 

-...J Qi56 00~0 NORMlA LON 
2!5! 0000 EXIT7 0 
n160 0202 ATT T2 
ni6i 0264 UJP T2 
ni62 0000 EXIT6 0 RETURN JUMP 
ii163 0041 BUfFl STM SAVE ADDRESS 
nl64 Q2ijl EXITS 
n16s 0103 TTA Tl SAVE TAG 
r.166 0041 STM 
n;61 0176 EXIT9 
~110 0020 LON 
nl71 0003 BUFTAG 
n172 0202 ATT T2 
nin 0264 UJP T2 GO EXECUTE BUFFER I/0 
nT74 1443 BUFF2 

n1'1s 0020 BUFFlA LDN 
;,116 0000 EXIT9 0 
01'71 0202 ATT T2 LOAD TAG AND RETURN 
~;oo 0264 UJP T2 n;oi 00~0 EXITS 0 

REM SELECT FU~CTION ROUTINE 
0202 00~1 SELECT STM STORE FUNCTION CODE 
ni'03 0005 LFUNCT 
n~o4 0055 RAO UPDATE ADDRE~S POINTER 
o~os 0070 RETURN n;o6 0122 LOI Tl 
~20? 0070 RETURN 
~~H 0041 STM SET UP RETURN ADDRESS 
ni'll 0226 EXIT 
;;~12 0103 TTA Tl 



n;i3 oou STM SAVE TAG 
n;i• 02~3 EXlTl GO TO SELECT ROUTINE 
6?is ()020 L.ON 
"'16 0003 SELTAG SET TAG FOR JUMP 
~;11 0202 ATT T2 
~22~ 0264 UJP T2 
r.,21 1400 SELi 
;;;22 oo;.o SEL2 LON RETURN JUMP 
5?~3 0000 EXITl 0 
n~24 0202 ATT T2 
n;2s 0264 UJP T2 
n;26 00"0 EXIT 0 
~?2! 0041 GEN STM 
0'30 0245 EXITlO SAVE TAG ANO ADDRESS 
n;31 otn3 TTA Tl 
n;32 0041 STM 
n;33 0242 EXITll 
5234 00~0 LON SET NEW BANK TAG 
"'35 0002 GENT AG 
n;36 02ft2 ATT T2 
c;;31 0264 UJP T2 GO TO GENERA!E DATA ROUTINE 

~24a !Oh GEN1 
n,41 0020 GENA LON 
n~42 0000 EXITll 0 n;43 0202 ATT T2 
n;44 0264 UJP T2 RETURN JUMP 
n;4s 0000 EXITlO 0 

REM 
REM COMPARE DATA ROUTINE 

CX) REM 
oz46 0041 COMPl STM 
n,47 0265 EXIT12 SAVE ADDRESS 
6iso 01n3 TTA Tl 
O'Sl 0041 STM SAVE TAG 
t;;52 6261 EXIT13 
n~S3 0020 LON 
n;s4 0003 COMrAG 
n~SS 6202 ATT 12 
0;56 0264 UJP 12 GO TO COMP AR; DATA 
,;;57 1511 C0Mp2 .,,.._ -

QO~Q COMPlA LON 0260 
n261 0000 EXIT13 ii 
n~62 0102 ATT Tl 
2?63 0202 ATT T2 
n,64 0264 UJP T2 RETURN JUMP 
n;6s 0000 EXIT12 0 

0003 COMTAG EQU 3 
n?66 0041 INT COM STM 
n;61 Ol0t TEMP 
c;;10 0203 TTA T2 
n;11 0041 STM 
;;;72 0067 SAVtTG 
n;n oo~o LON 
;;;74 0001 T!J4 
n~1s 0202 ATT T2 
5?76 ij264 UJP 12 
0~11 0563 INTi'.01 
n~oo ooss STATUS RAO UPDATE ADDRESS POINTER 
n~oi 0070 RETURN 
n~o2 oo?o LON 



n3o3 OOnl T04 
Ql04 0202 ATT T2 
oios 0264 UJP T2 
~jQ6 0400 STATA2 
n,01 ooss WAIT RAO 
6~12 0070 RETURN UPDATE ADORE?S POINTER 
n''H 1 0122 LOI Tl 
nii2 0010 RETURN 
n'1i3 0041 STM 
n'ii• i\332 EXITlB SET UP RETURN ADDRESS 
1his 0103 TTA Tl 
nji6 0041 STM STORE TAG FOH RETURN 
1hi1 6326 EXIT2B 
h20 0020 LON 
h~i 0003 Tl4 
n~22 0202 ATT T2 
h~3 02~4 UJP T2 
~'.l24 17o3 LOOS)lZ 
n325 0020 EXITlA LON 
n]26 0000 EXIT2B 0 
~;21 0102 ATT Tl 
n13o 0202 ATT T2 
ij~3l 0264 UJP T2 RETURN TO ORIGINAL POINT 
n,32 0000 EXITlB 0 
n'.133 0041 ER PORT STM SAVE AODRESS 

oi3• Q351 EXIyl6 
nJs 0103 TTA Tl SAVE TAG FOR RETURN 
(1]36 0041 STM 
5~3! 0346 EXIT} 1 

..() 
~~·g 0020 LON SET TAG AND GO TO CODE DISPL.AY ROUTINE 
n14t 0006 T30 
ni•2 0202 ATT T2 
ni•J 0264 UJP T2 
n,4• 32js ERRoRl 
n]4S 0020 LON RETURN TO PROGRAM 
~~46 0000 EXITl 7 0 
~~4! 0202 ATT T2 
n,SQ 0264 UJP T2 
5:;51 0000 EXIT16 0 
t''152 90~0 START LON 
~~53 0002 no 
~~S4 02n2 ATT T2 
~'.l55 0~64 UJP T2 
ni56 1350 TESrSX 
nis1 oono AMNT3 

64nO PRG 400 000160 
• ****** • 
* * * * 
* BANK • 
* Ol * 

* * * * 
* ****** * 

9~00 0122 STATA2 LOI Tl 
n40l 0070 RETURN 
n•o2 0241 STM T2 SET UP RETURN ADDRESS 
6463 0452 REH 
6~04 0021 LDM 
n40S ooos LfUl\tCT 
0406 0041 STM 
n1.01 0076 TEMPI 



n•io oln3 TTA Tl 000190 
n4ii 0241 STM T2 
~4l2 0442 RET2 000210 
n413 0003 CLA SET STATUS FUNCTION 
n4i4 0041 STM 000230 
n4is 0005 Lf UNCT 
n4i6 0203 TTA T2 
6~i? 0102 ATT Tl 
0420 0020 LON 000250 
~.21 0424 STAT A RETURN ADDRESS 
,;422 0064 RJP 
n423 0210 SELE: CT 6 
n424 0076 STAT A INA 000290 
n42S 0041 STM 000300 
Q~26 0003 ASTAT 000310 
n427 0041 STM 
543q 0054 AREG 
n43t oois LSM 000340 
n432 OOG4 ESTAT 000350 
n4JJ 0011 LPM 
n434 0001 MASK 000330 
n43s 0041 STM 000360 
n436 qlh Tf M!) 000370 
0437 0261 NZP T2 000380 
n4•2 0453 ERRoR FIND ERROR 000390 
n41t1 0020 LON 000400 
n4•2 9oio RET2 0 000410 

N 
n443 Oln2 ATT Tl SET TAGS 
n44• 0202 ATT T2 000420 

0 0445 0021 LDM 
n4•6 0076 TEMPI 
0447 0041 STM 
Hso ooos Lf UNCT 
n451 0264 UJP T2 RETURN TO ROUTINE 000430 
n4s2 ooh RETl 0 000440 
n4S3 0020 ERROR LON RESET STATUS SEQUENCE FLAGS 
n4S4 0551 anx 
n4ss 0041 STM 
n456 0056 C0MM3 
n4s1 0020 L.DN 
ii46Q 0020 C00El RESET ERROR COoES 
n461 0241 STM T2 
n462 0520 STATS 
n463 0021 STATl LDM FETCH INCoRR~CT STATUS 
~464 0101 TEMP 
n46s 0212 LPI T2 MASK FOR PAR!ICULAR !HT OR tHTS 
n466 0056 C0MM3 
n467 0041 STM SAVE ERROR 61TS 
Q~7q 0073 TOGr,l.E 
n471 0216 LSI T2 
n412 0056 COM~3 
0473 0260 ZJP T2 GO REPORT ERROR 
~474 0511 STA~IT 
;;1.1s ooss STAT2 RAO 
n416 0056 C0MM3 UPDATE POINTERS 
n411 00~0 LON UPDATE ERROR-CODE 
iisoo 0002 2 
nm;oi 02Sl RAM T2 ns;o2 0520 STATS 
n'5o3 0034 SBN 



i;.,o,. 0044 CODF'.:10 2 
oc;os 0261 NZP T2 GO CHECK NEXf STATUS HIT OR BITS 
0'06 (l463 STA Tl 
'111§07 0264 UJP T2 RETURN TO PROGRAM 
nc;H 0441 RET~ ... 1 
nc;ii 0021 STAB IT LDM REMOVE DETECTED STATUS BITS FROM ERROR FILE 
nll§i2 0101 TEMI' 
n~iJ 0216 LSI T2 
oc;i4 0056 C0MM3 
n"ilS 0041 STM 
~a;i6 0101 TEMP 
rc;i1 00?0 LON STORE ERROR CODE IN O!SPLAY ROUTINE 
nc;20 0020 STATS COD~l 
f;1;2i 0041 STM 
nlli22 0063 ERRt.OD 
nll§23 0021 PROCES LOM RESTORE LAST ftJNCTION 
0111;24 0076 TEMPl 
f ~?S 0041 STM 
nll\26 0005 LFUr.,1CT 
rc;21 0021 LOM 
~~3Q 0004 ESTAT 002320 
r.c;Jl 0041 STM SAVE EXPECTEU STATUS FOR DISPLAY 
n~J:? 0052 ERR ABX 
r"iJ3 ooil LPM DETERMINE EXPECTED ERROR OR NOT CONDITION 002330 
oc;J• 0073 TOGGLE 002340 
nlli35 0261 NZP T2 002350 
~t;36 0543 EXP 002360 
nc;J1 0020 NONEXP LON 

f'\J f;c;4(j 0001 1 002400 
oc;4i 0051 RAM ADJUST ERROR 90oE rOR PROPER CONDITION 002410 
n5•2 0063 ERRcOO 002420 
nll§43 0203 EXP TTA f 2 
n11t44 0102 ATT Tl 
nt;4S 0020 LON 
~546 0475 STAT2 
ni;41 0064 UJP GO REPORT STATUS ERROR 
n5so 0333 ERPoRT 
ni;si 0015 anx 15 ILl.EGAL BCD 
ni;s2 ~liO 110 PROGRAM ERROR AND NO WRITE WRING 
~'553 0001 1 BCO 
0554 0002 2 NOT READY 
nr;SS QOQ4 4 PARITY ERROR 
nc;s6 0010 10 PROGRAM E~ROR 
na;s1 0020 20 FILE MARK 
oC\60 oo4o 40 LOAD POINT OR END OF TAPE MARK 
nc;61 01no 100 NO WRITE RING 
oc;62 0200 200 BUSY 
nc;63 0021 JNTCOl LOM 
Q~64 01ij1 TEMP 
n~65 0260 ZJP T2 lNTlO RESERVED FOR SMM 
~lli66 0573 CON TIN 0 =i INTE:RRUPT 20 
n'567 0262 PJP T2 
oc;10 0573 CONTIN 2 = lNTF'RRUPt 40 
0~11 0020 LON 
"r;72 0002 2 
01573 0041 CON TIN STM SAVE LAsT INTERRUPT INDICATOR 
Bc;14 0006 LINT 
na;75 0030 AON 
~a;76 0616 BIAS FIX TRANSrER ADDRESS 
;,,11 0241 STM T2 



0~00 0602 INT JP 
n~o1 0221 LDM T2 
~~Q2 0000 tNTJP 0 
~~Q3 0241 STM f 2 
Of.04 o6n6 INTJPl 
n~os 0264 UJP T2 
6~06 oono INTJPl Q 

Q~!H 0021 JNTRET LDM 
OA10 0067 SAVtTG 
n~H 0202 4TT T2 
0~12 0021 LDM RESTORE DATA SAVED ON INTERRUPT 
o~i3 0016 SAVE A 
n1.14 0113 CIL Tl RETURN WHERE INTERRUPTED 
~~!s 0077 HLT *****TEMP HLT NO RETURN AFTER INTERRUPT 
c{tl~ 0621 BIAS INT20J INTERRUPT ADDRESSES 
ntil7 0632 INT~OJ 
~~2~ 0722 INT40J 
nA21 0021 INT20J LDM 
n~22 0731 EXPf C2 CHECK FOR INTERRUPT EXPECTEO 
n·23 0260 ZJP T2 ZERO • INTERRUPT NOT EXPECTED 
& (' _ 

nf\24 ij646 INT? OK 
2~~5 ~Oo3 CLA 
g(-~6 oou STM 
~f2! 0731 EXPe:C2 
C)~30 0264 UJP T2 
n,,31 06n1 INTRET 
~f,32 0021 INT30J LDM 
01'33 0736 EXPECX INTERRUPT EXPEcTEO 

N n~3• 0260 ZJP T2 ZERO • INTERRUPT NOT EXPECTED 
('v n~Js Q6S4 INT~4 

;;~36 0003 tNT304 CLA 
n~37 Ol\41 STM 
ij~4Q 0730 EXPF.:CX 
nf!41 0103 TTA Tl 
n~42 0041 STM 
H43 0056 COMM3 
n'144 0264 UJP T2 
~~45 0677 DROP IT 
2ft46 0020 INT20K LPN 
nft47 0045 COOEll 1 ... . -

0041 STM SET UP ERROR CODE FOR UNEXPECTED INTERRUPT ~~52 
Q~51 0063 ERRf 00 
~(iS2 0264 UJP T2 
<]('53 0660 INT?34 
nti54 0020 INT34 LON SET UP ERROR CODE FOR UNEXPECTED INT 30 OR 40 
ii~s5 0047 CODE12 
5~56 0041 STM 
~{'5? 0063 ERRcOD 
iiti60 0021 INT234 LPM SET UP ERROR DATA FOR DISPLAY 
6~6l 0006 LINT LAST INTERRUPT INDICATOR To ABX REGISTER 
Q{'62 0041 STM 
0£,6] 0052 ERR ABX 
n~64 0021 LDM LAST STA rus ro A REGISTER 
oA65 0003 ASTAT 
nA66 0041 STM 
H6! 0054 AREG 
~{i7~ 0103 TTA Tl SAVE TAG ONE ,,,.71 0041 STM 
;,~72 0056 COMM3 
ri~13 0020 LON 



0~74 0677 DROP IT 
t}f, 75 0064 RJP 
-n~16 Q3j3 ERPnRT GO REPORT ERROR CONDITION 
n~n 0021 DROP IT LOM IF EXTERN<\L INTERRUPT, GO OROP SAME. 
n?oo ooo~ LINT 
~101 0260 ZJP T2 
n702 0715 ORO,,l 
~703 0020 LON 
1Ho4 0002 SLO GO DROP EXPE~NAL INTERRUPT 
n'fos 0041 STM nio6 0005 LFUMCT 
2!2! 0203 TTA T2 
,. '71(.\ 0102 ATT Tl 
nH1 0020 L.DN 
nH2 0715 OROi:>l RETURN ADDRESS 
nHl 0064 RJP 
n?i• 0210 SELECT 6 
1Hs 0021 OROPl LDM 
n7i6 0056 COMM) 
~~17 0102 ATT Tl 
n72~ 0264 UJP T2 
n?21 06n1 INTRET 
n-722 0021 INTltOJ LDM INTERRUPT EXPECTED 
H23 0730 EXPECX 
n724 0261 NZP T2 
n12s 06J6 INT304 
n-726 0264 UJP T2 
0727 0654 INT14 

"' ~!32 qo0o EXPECX 
w "'731 ooee» EXPEC2 

lono PRG 100~ 

* ****** * 
* * ... * 
* BANK * 
* 02 * ... • * 

* ***** ... * iQoo oo2o GEl\Jl LON 
1 no l 0014 OUTTAG 
1202 0302 ATT T3 
1no3 00~0 LON RESET INITIAL BCD NUMBER GENERATIO 
;no4 0001 1 inos 0241 STM T2 ;no6 io44 BCOi 
Hio1 0021 LDM CHECK FOR TyPE OF GENERATOR 
inio 0062 DATTYP BIT O = BCD 
H11 0034 SBN BIT 1 = BINARY (8BITS> 
iQi2 0020 20 BIT 2 = SHIFTING 13 
1nl3 0263 NJP T2 RIT 3 = RANDOM 
l'ni4 10i7 NEXTl Atl 4 = ALL ONES (377) 

Hi 5 (>264 UJP T2 
1nl6 1175 GENnNE GO GENERATE ALL ONES 
1;;i1 0030 NEXTl AON 
!Qzg 0010 10 
1r2l 0263 NJP T2 
Tn:?2 1025 NEXT2 
1n<J 0264 UJP T2 GO GENERATE RANDOM DATA 
1n24 1223 RANDI 
i~25 0030 NEXT2 AON 
1n26 0004 4 



in21 0263 NJP T2 
in3o iojJ NEXr3 
'fr.Ji 0264 UJP T2 
H32 1135 SHIFT! GO GENERATE ~HIFTING 13 
'in33 0030 NEXT3 AON 
in34 0002 2 
inJs 0262 PJP T2 GO GENERATE ti I NARY DATA 
'in36 1105 BINARY 
H3? 0020 BCDlA LDN GENERATE RCD DATA 
1n4Q 9oo4 4 
'in41 020 STM T2 
in42 1064 BCD3 
io43 0020 LON 
in44 0001 BCOl l 
in4S 0341 STM T3 
in46 6000 OUTPUT 
ln47 0255 BCD2 RAO T2 AD ONE TO eco DATA WORD 
ioso 1044 BC Di 
1 n51 0010 LPN 
ins2 0071 77 USE 1---11 DATA WORDS ONLY 
i~53 0241 STM T2 
ins4 1044 BC Di 
i5$5 0260 ZJP T2 IF ZERO GENERATE ANOTHER WOAD 
1n56 lOH BCD? 
ins1 0055 RAO 
in6o 1046 BCD~ -1 
io6t 026\ NZP T2 
1n62 1043 BCD1 ... 1 

N 'in63 QO~O LON STORE BOUNORY ADDRESS DATA 
~- 1n64 0004 BCD3 4 

'in6s 0341 STM T3 
!266 0377 377 
1n67 0251 RAM T2 uPOArE DATA FOR NEXT BOUNDHY ADDREss 
in10 !0~4 8CD1 
1n1i 0303 TU T3 CHECK FOR BOTH BANKSCOMPLETE 
B12 0034 SBN 
'in73 oois OUTTAG 
in74 0060 ZJP 
1n1s 0241 GENA RETURN 
1~76 0020 LON 
inn 0015 OU TT AG 1 

Iii~ 0302 ATT T3 
1101 0255 RAO f 2 
i1it2 1044 BCD'f 
1103 0264 UJP T2 
Ho4 1043 BC01 ... 1 GO GENERATE SOME MORE DATA 
nos (>O~~ BINARY ~ON GENERATE RINARY DATA 
ll06 0000 FUNl 0 0--- .. 311 
Hin 0341 STM T3 
1115 6050 BIN2 OUTPUT STORE IN nUTPUT AREA 
'iTil 0255 RAO T2 
H12 1106 BIN~ 
1113 0241 STM T2 
1114 11 i6 BIN? 
His 0261 NZP T2 
iii6 llg? BI Ni ... 1 
1117 0020 LON STORE DATA AT BOUNDRY ADDRESS 
1120 0377 377 
i12i 0341 STM T3 
11~2 6377 377 



1123 0303 TTA TJ 
1124 0034 SBN CHECK FOR ALL BANKS FILLED 
n2s 0013 T54 
1126 0060 lJP 
H~T 0241 GENA RETURN 
!!32 0020 LON 
1131 0013 TS'+ SET NEXT RANK TAG 
1132 0302 ATT T3 
ii33 ~264 UJP T2 
1134 llnS BINi" -1 
'f135 oo;o SHlFTl LON STORE SHIFTING DATA (13) 

1136 ooi3 13 IN OUTPUT AREA 
;;31 0241 STM f 2 
i!4Q 1142 SHlr:T2 
1141 0020 LON 
1142 0013 SHIFT2 13 
!i43 0341 STM T3 
1144 6000 SHIFT3 OUTPUT OUTPUT AREA 
ll45 0001 SHA 
H46 0241 STM T2 SHIFT DATA WORD 
H41 1142 SHIFT2 
rt so 0255 RAO T2 
11s1 f144 SHlFT3 
1152 0261 NZP T2 
;;53 1141 SHIFT2 •l 
l154 0221 LDM T2 
rtss 1142 SHlrT2 

~ 
Hs6 i;J41 STM TJ SPECIAL STOR~ FOR BOUNDRY AOORESS 
ns1 0377 377 
1160 0001 SHA 
ll6l 0241 STM f 2 
iT62 f 1!2 SHIF'T2 
'1i63 o3n3 TTA T3 CHECK f OR ALL BANKS FULL 
1164 0034 SBN 
'i165 oois OUT TAG 
tl66 0060 ZJP 
H61 0241 GENX RETURN 
n10 0020 LON 
ii'7t 0015 OUT TAG 1 
1112 0302 ATT T3 nn 0264 UJP T2 
1174 1141 SHIFT2 ... 1 
1hs 6020 GENO NE LON GENERATE ALL ONES (377) 
ii76 i)317 371 
1177 0341 STM T3 Hoo 6000 ONESl OUTPUT 
1;01 0255 RAO T2 
1~02 1200 ONE5l 
Ho3 1)2f,1 NZP T2 
!~04 1175 GENoNE ALL DATA SAM; IN OUTPUT AHEA 
1?05 00~0 LON 
Ho6 0377 377 ,,07 0341 5TM T3 BOUNDRY AnORC:ss STORE 
iH2 0377 377 
1?11 oJr3 TTA T3 
i~t2 ooj4 SBN CHECK ALL BANKS FULL 
!2}3 0015 OUT TAG 1 
,,14 0060 ZJP 
His 0241 GEN ti RETURN 
Hi6 0020 LON 



;;11 oois OUT TAG 1 
1~2c 0302 ATT T3 
H•2i 0264 UJP T2 
;;22 1175 GE No NE GO GENERATE 

REM 
1223 0103 RANDI TTA Tl SAVE TAG ONE 
1;~4 0241 STM T2 
;;2s 1235 RANf)lA 
1;26 0203 TTA T2 
1;21 0102 ATT Tl TAG 2 TO TAG l FOR RETURN JUMP 
;;30 0020 LON 
i231 12'34 RANOlC RETURN ADDRESS 
,,.32 ii264 UJP T2 GO GENERATE A RANDOM NUMBER 
;;33 lJA4 GENRAN 
i;34 go2o RANOlC ~ON 
1;35 0000 RANOlA !) RESTORE TAGS 
1;36 0102 ATT Tl 
1;37 0021 LDM STORE RANDOM NUMBER 
;;.o 0066 RANDMl 
U•i 0341 STM TJ IN OUTPUT AREA 
'"42 6000 RAN02B OUTPUT 
1;43 0264 UJP T2 
H44 1245 RAN02F RAN02C 
};45 0055 RAN02C RAO ADJUST SToRA~E ADDRESS AND 
H46 i242 RAN02B REPEAT IF BANK NOT FULL 
;;47 i>261 NZP T2 
!~s~ 1223 RANnl 

~ 
l'Sl 0020 LON SET UP FOR BOUNDRY ADDRESS ,,52 0377 377 
1;53 0241 STM T2 
1;54 1242 RANn2B 
;;ss 0020 LON SET JUMP BACK TO NORMAL 
;;56 i263 RAND2E STORE AFTER A BOUND RY ADDRESS STORE 
1;57 0241 STM T2 
r;6~ 1244 RAND2F 
H6i 0264 UJP T2 
;;62 1223 RANDl 
};63 0003 RAN02E CLA RESET RANDOM 0;\TA STORAGE FOR 
;;64 0041 STM NEXT BANK 
;;65 1242 RAND28 
1~66 0020 LON 
i?6! 1245 RAND2C RESET JUMP FOR NORMAL STORAGE 
n•7o 0241 STM T2 
H1i 1244 RAND2F 
H12 i>303 TTA TJ UP TAG 3 AND 
i~73 0030 AON CHECK FOR ALL BANKS FULL 
1;74 0001 1 
1;15 0302 ATT T3 
i~76 i>034 S8N 
;;77 0015 OU TT AG 1 
iioo 0261 NlP 12 GO GENERATE MORE DATA 
1"o1 1223 RANOl 
1;02 0064 UJP 
i~o3 0241 GENA RETURN JUt..1P 

REM 
REM DATA GENERATOR ROUTINE CRANUOM) 
RE:M 

ho• 0241 GENRAN STM T2 GENERATE A RANDOM NUMBER 
hos 1347 EXIT14 SAVE TAG AND ADDRESS FOR RETURN 
ho6 Oln3 TTA Tl 



i,07 0241 STM T2 
iiH 1344 EXIT15 
nu 0025 LCM 
i:,i2 9066 RANDMl SET SQUARING AMOUNT 
1 ~13 0041 STM 
i;i• 0076 TEMPI 
nts 00~1 SQUARE LOM SQUARE OLO RANDOM NUMBER 
hi6 0066 RANr:>Ml 
hi7 OOSl RAM 
1320 0101 TEMP 
i~2\ ooss RAO 
h22 0076 TEMPI 
h23 0261 NZP T2 
h~· i315 SQUARE 
i:,?S 0021 LDM Ge:T OLD RANDOM NUMBER AND 
n~6 0066 RANoMl ADO TO NEW ?GUAREO NUMBER 
1~27 0031 ADM 
H3~ 0101 TEMP 
!l31 Q031 ADM ADD VARIARLE 
1~32 0074 VAR 
lj33 0041 STM 
1134 0066 RANDMl NEW RANDOM NUMBER 
f;35 OOSl RAM 
Hl6 0074 VAR 
h37 0021 LDM 
h42 9121 TEMP CHANGE VARIABLE: 
H41 OOSl RAM 

~ H42 0074 VAR 

'1 p43 0020 LON 
!'.'44 0000 EXITlS 0 RETURN JUMP ,,.s 0202 ATT T2 
i~46 0264 UJP T2 
h47 0000 EXIT14 0 
ii~~ 0020 TESTSX LON 
1~51 0077 77 601J608 DATA COMPARE MASK 
iiS2 0041 STM 
1353 0025 MASKlA 
Iis• 0021 LDM 
n5S 0060 MASKI CHECt< FOR 609 TAPE DRIVE 
1~56 0260 ZJP T2 601 DRIVE 
iiS! 1366 TESTSY 
1~60 go~o LON 
!:'61 0377 377 609 DATA COMPARE "1ASK 
n62 0041 STM 
jj63 0025 MASKlA 
ti64 Q020 LDN 609 DRIVE 
H6s 0004 4 
h66 oojo TESTSY AON 
!~6? 0021 21 
1i70 0041 5TM 
y:;11 0026 FILE 609 ALWAYS HAS PARITY ERROR ON FILE MARK. 
tH2 0020 LON 
H73 0004 T20 
1 ''H4 01~2 ATT Tl 
}i75 02n2 ATT T2 
1i76 0264 UJP f 2 
Hn 20QQ TESTS 

uno PRG 140~ 

* ****** * 
* * * * 



* BANK * 
* 03 * 

* * * * • ****** * REM SELECT FUNCTION ANO RETURN 
I4oo 0020 SELl LON 
1401 0010 CONTR SET CONTROLLER NUMBER 

0010 CON TR EQU 10 
1402 0031 ADM ADD UNIT NUMBER 
H93 0050 UNIT 
1404 0241 STM T2 
i4iis 14iS UNIT2 
i406 0041 STM 
1401 0142 UNIT2X 
hia 0021 LOM GET FUNCTION 
1411 0005 LFUNCT 
1412 0241 STM T2 
1413 14)6 UNIT3 
Hi• 0075 EXf SELECT TAPE URIVE 
1415 {;ooo UNIT2 0 
Hi6 0000 UNITJ 0 SEL.ECT FUNCTION 
UH 0064 UJP 
1420 0222 SEL~ RETURN 

REM I/O NORMAL 2~6 WORDS OR LESS 
H2i 0021 NORM2 LDM 
1422 0071 TAG3A SET I/O TAG 
i~23 0Jo2 ATT T3 
1424 0021 LDM 

~ i42s 0077 IOTvP READ OR WRITE FUNCTION 
~ '1426 0241 STM T2 

1427 i434 NORM2A 
i430 0021 LOM 
1431 0065 LWA SET LAST ADDriESS • 1 
1432 ij2~1 STM T2 
i433 14~6 NORM2B 
1434 0000 NORM2A 0 READ OR WRITE C72 OR 73) 
H3s 0000 0 FIRST WORD ADDRESS 
1436 0000 NORM2B 0 LWA •l 
HJ! 0041 STM 
U42 0064 LAST SAVE TERMINA!ING ADDRESS 
1441 0064 UJP RE.:TURN 
1442 6156 NORMlA 

REM BUFFER I/0 ROUTINE 
h43 00~1 BUFF2 LDM SET TAG 3 FO~ LOADING OF BER REGISTER 
1444 0071 TAGiA 
1445 Q3~2 ATT T3 
1446 0003 CL.A LOWER 8 BIT ADDRESS ALWAYS LERO 
1447 0204 BUFF2A ABR T2 
Hs2 1472 BUSvl 
1451 0021 LDM SET TAG FOR LOADING OF BXR REGISTER 
1452 0072 TAG"B 
1453 0302 ATT T3 
'i4S4 0021 LOM LAST WORD ~DDRESS •1 OR +2 
:Hss go~s LWA READ IS UIA •l, WRITE IS LWA +2, 
1456 021)5 BUF'F2B ABX T2 
1457 i472 BUSy2 
146~ 00~1 LOM 
H6i 0077 IOTvP 
1462 0241 STM T2 
1463 1466 BlJFF2C 



t464 0041 STM 
t46S o7:H EXPF:C2 EXPECT BUFFE~ INTERRUPT 
t4M ooh BUFF2C 0 READ OR WRITE FUNCTION 
i467 1472 BUSY3 TAG 2 JUMP If BUSY 
1470 0064 UJP 
h71 0175 ~UFFlA RETURN AFTER OpERATION 
1472 0000 BUSYl BSS I) 

1472 oono BUSY2 BSS i 
Hn 0000 BUSY3 0 
1473 0203 TTA T2 
1474 n102 ATT Tl 
i47S 0020 LON 
i!76 0066 CODF,'.20 BUFFER INDICATES BUSY 
!47? 0041 STM 
!~H 0063 ERR COD 
lt:;Ol 0021 LDM 
1~92 0003 ASTAT 
1~03 0041 STM 
ic;04 0054 AREG 
'i~os 0020 L.DN 
Ic;o6 1443 0UFF2 RETURN ADDRESS 
lt;07 0064 RJP 
1~10 Q3p E:RPoRT REPORT ERROR 

001)2 GENT AG EQU 2 
0003 lBNKTG EQU 3 
0003 2BNKTG EQU 3 

~ 
00;3 BUFTAG EQU 3 
0016 INNTAG EQU 16 

""° 0014 O~TAG EQU l4 
0003 SE TAG EQU 3 
6000 OUTPUT EQU 600n 

REM 
REM COMPARE DATA ROUTINE 

ii§ ii 0020 COMP2 LDN 
i11i2 0016 INNTAG SET TAGS l ANO 3 FOR 
'im;i3 01(;2 ATT Tl COMPARING OA~A READ AND WRITTEN 
l§l4 0020 LON 
ic;}S 0014 OUT TAG 
11il6 0302 ATT T3 
ilil! 0003 CLA 
lli20 0041 STM START COMPARE WITH FWA 
'iti;2l 0057 DATA IO 
ic;22 0322 COMP2A LDI T3 WRITE DATA BANK 
'ic;23 0057 DATA IO 
ic;24 01i6 LSI Tl 
1c;~5 OOS7 DATA IO DATA READ BANK 
;c;26 0011 LPM MASK FOR cORREcT TAPE DRIVE 
'ic;27 0025 MASKlA DATA IS 11 IF 601 OR 608 DHIVE 

REM DATA IS 377 IF 609 TAPE DRIVE 
l!§30 0261 NlP T2 
ic;31 t6r4 DAT~RR GO TO ERROR ROUTINE 
1 llli32 0055 COMP3A RAO 
'f c;33 0057 DATA IO UPDATE COMPAR ADDRESSES 
ic;34 0260 ZJP T2 CHECK FOR MO~E BANKS 
1r;35 1544 COMP2B 
1c;36 0035 SBM 
ic;37 0075 AMNTl LESS THEN ONE BANK 
ic;40 0261 NlP T2 
ic;4l 1522 COMP2A 
'ic;42 0064 UJP 



l'543 0260 COMPlA EXIT, COMPA~ING FINISHED 
l'i44 Q3~1 COMP2B LOM T3 
Tm;4S 0377 377 80UNORY AODRESS 

REM DATA IS 377 iF 609 TAPE DRIVE 
1~46 otis LSM Tl 
l9'47 0377 377 BOUNORY ADDRf.ss 
i~so 0011 LPM MASK FOR CORRECT TAPE DRIVE 
lllllSi oo2s MAS1<1A DATA IS 77 If 601 OR 608 DRIVE 
iss2 0260 ZJP T2 
1~53 !5~2 COMP2C 
hs• 0020 LON 
illll55 0377 377 
lm;S6 0041 STM DATA ERROR AT BOUNDRY ADDRESS 
'ic;57 oos1 DATA IO INDICATE aoUNDRY ADDRESS FOR ERROR REPORTER 
il§60 0264 UJP T2 GO REPORT ERROR 
111;6 l i6n4 DA TERR 
1~62 0103 COMP2C TTA Tl UP TAG CHECK NEXT BANK 
'im;63 0030 AON 
; llll64 0001 1 
tl565 0102 ATT Tl 
ic;66 o3n3 TTA T3 
l9'6! 0034 SBN 
1~70 0015 OU TT AG 1 
lllll7l 0260 ZJP T2 IF COMPARE COMPLETEDt EXIT 
I-;72 0260 COMPIA 
1~73 0020 LON 
'im;74 0015 OUTTAG l 

~ 
1~75 0302 ATT T3 
'im;76 0021 LDM SET LWA FOR FINAL BANK Of DATA 
l 1H? 0100 AMNT2 
HH 0041 STM 
HQl 0075 AMNTl 
1"02 0264 UJP T2 
Ho3 1522 COMP2A GO COMPARE FINAL OATA BANK 
1~04 0020 DA TERR LON 
Uos oo5o CODE.:13 DATA COMPARE ERROR 
g.Q6 0041 STM 
!ftD! 0063 ERRcOD STORE ERROR CODE FOR SMM 
uu 0322 LOI T3 GET LAST COMPARED EXPECTED DATA WORD 
!~!l OOS7 DATA IO 
!U2 0041 STM STORE FOR DISPLAY 
lf\13 0052 ERR ABX 
Hi4 0122 LOI Tl GET LAST COMPARED RECEIVED DATA WORD 
1Ft15 0057 DATA IO 
HI6 0041 STM STORE FOR ERROR DISPLAY 
HJ! 0054 AREc; 
1 t:.20 0103 TTA Tl 
1~2i 0241 STM T2 
Hz2 1642 SAVtl 
lt.23 0203 TTA T2 
H24 0102 ATT Tl 
1A25 0303 TTA T3 
1~26 0241 STM T2 
H21 1645 $AVE3 
!ft3Q ~o~o LON 
1~31 1634 COMP2F RETURN ADDRESS 
lf32 0064 UJP GO REPORT ERROR VIA SMM 
1f;33 n333 ERPoRT 
1~34 0102 COMP2F ATT Tl 
1~35 0020 LON 



1~36 1641 SA \IF.:l •l RETURN AOORESS 
HJ! 0064 UJP GO CHECK FOR INTERRUPT 10 
1A40 0102 SMMQX 
ii,41 0020 LON 
H42 0000 SAVEi ~ RESTORE TAGS AND 
H43 otn? ATT Tl CONTINUE COMPAR 
1(-44 0020 LON 
lt,45 0000 SAVE3 '.} 

H46 0302 ATT T3 
1t,47 0021 LDM 
:gsg 0057 DATA IO 
us1 0260 lJP T2 
1A52 1532 COMP3A 
Hs3 0014 S8N GO CONTINUE COMPARE AFTER E~ROR DISPLAY 
!~54 §377 377 
!(t55 0261 NZP T2 
!(t56 1532 COMP3A 
g,5! 0041 STM 
l(t6Q 0057 DATA IO 
lt,61 0264 UJP T2 
1662 1562 COMP2C GO COMPARE 
ii,63 0020 NEXSEC LON 
1664 0054 C00El5 THIS CODE IDOICATES THIS TEST SECTION 

REM IS ON THE S~CONO MAG TAPE SECTIONOF TESTS 
REM SMM92 MUST B~ ~ELOADED AND USE TEST PARAMETER 015 

H6s 0041 STM 

~ 
1666 0063 ERR('OO 
ii.67 00~3 CLA 
ii,10 0041 STM 
g11 0052 ERR ABX 
1fot72 0041 STM 
ii,13 0054 AREt"; 
H1• 0020 LDN 
ii,75 0004 4 
1676 0102 ATT Tl SET TAG FOR RETURN TO ENO TEST 5ECTION 
i6H 0020 LDN 
!!H 2047 xxx ... 5 GO END ALL TESTING 
!!01 0064 RJP GO REPORT CODE VIA REGISTER DISPLAY 
1'102 0333 ERPoRT 
HoJ 0020 LOOPlZ LON 
i!o• QOQ4 T20 
1705 0202 ATT T2 
1106 0102 ATT Tl 
Ho1 0003 CLA 
i!H 0041 STM RESET DELAY COUNTERS TO ZERO 
1711 0076 COM1.1l 
Hi2 0041 STM 
Hi3 0055 C0MM2 
Hi• 0041 STM 
His 0056 C0MM3 
Hi6 0264 UJP T2 
1717 2132 LOOPl 

2000 PRG 200;; 

* ****** • ... * * • 
• BANK • 
• 04 * • .. • * 

• . ......... ... 
REM 



REM SELECT TEST SECTION 
REM Hoa oo~o TESTS LON RESET FLAGS 

t'f\01 0001 1 ;no2 0241 STM T2 
'nol 2021 TESTSl 
;;\04 0020 LON 
~nos 2112 TGTF.ST ;no6 1)241 STM T2 
~no1 2010 RUNA 1 
;rio 0020 LON 
;"H 2122 LOCTES 
'oi2 0241 STM T2 
;nil 2075 RUN'.42 
2214 0021 TEST SA LDM CHECK FOR TE?TS WANTED TO RUN 
l'nlS 0047 PAR AM IF PARAMETER IS ZERO, RUN ALL• 
~ni6 0260 ZJP T2 
20i1 20!57 RUNAL.L 
ttn20 0010 LPN 
;~?i oonl TESTSl 1 MASK FOR EACH TEST 
~~22 0261 NZP T2 
;n23 2065 RUNX GO EXECUTE TEST 
?n2• 0255 RAO T2 
22is 2070 RUNA 1 
~n26 0255 RAO T2 
'r~1 2075 RUNA2 
2~32 02~1 TEST SB LDM T2 ALTER MASK FOR NEXT TEST 
2nlt 2021 TESTSl 

~ 
;n32 0001 SHA 
;n33 0241 STM T2 
;n34 2021 TESTS! 
;n3s 0034 SBN 
~n36 0001 1 CHECK FOR AL~ TESTS COMPLETED 
,,;31 0261 NZP T2 GO CHECK FOR NEXT TEST 
~~40 2014 TESrSA 
~n4i 00~1 LPM ;n•2 0002 SWITCH CHECK FOR REPEAT OF AL.L TESTS 
'n43 0010 LPN 
2644 0100 100 
,,,45 0261 NZP 12 GO REPEAT TESTS 
'n46 2ono TESTS 
2oH oo~o LON 
~252 0001 l 
i't>Sl 03~2 ATT T3 
~ns2 0020 L,.ON 
2253 oon2 2 
i'054 0204 xxx ABR T2 
;~ss 2054 xxx 
~ns6 0077 HLT END OF ALL SELECTED TEST SECTIONS 
;ns1 0020 RU NALL LON 
2262 6377 377 SET PARAMl;:TER FOR RUNNING AL.L. TESTS 
,,,61 0041 STM 
;;;62 0047 PAR AM 

;n63 0264 UJP T2 GO CHECK r:OR NEXT TEST 
~n64 2014 TESTSA 
~n6s 0041 RUNX STM 

'"66 (>017 SECTS SAVE SECTION BIT NUM8ER 
;n67 0221 RUNA LDM T2 SET TEST TAG 
~n10 2112 TGTFST 
~;;11 01ij2 ATT Tl 



'"12 0255 RAO T2 
~n73 2070 RUNA 1 UPDATE TAG SETTER 
2n14 02n LDM T2 
;n15 2122 RUNA2 LOCTES SET TEST AODHESS FOR JUMPING 
i>n16 0241 STM T2 
2cn 21 i6 RUNAl 
?J_QQ 0255 RAO T2 
i'101 2075 RUNA2 
~!Q2 0103 TTA Tl 
'103 0202 ATT T2 ,;04 0003 CLA CLEAR EXPECT~O STATUS 
~1os 0041 STM 
;;06 0004 ESTAT 
2H1 0264 UJP T2 GO EXECUTE T~ST 

na 90~~ RUNAl 0 
'111 0000 TEST ;n2 0004 TGTEST TESATG TEST TAGS 
;n3 0006 TESaTG ;n4 0007 TES(:-TG 
His 0003 TESi=iTG 
'H6 0003 TESr::TG 
~117 -0003 TES~TG 
;12~ 0003 TESr;TG 
~i2i 0003 TESi:.tTG 
1'122 2201 LOCTES TES:Y:A TEST ADDRESSES 
;;23 3155 rEs:rs ;;24 3513 TESfC 

&3 ,;2s 1663 TESnl 
fi~6 1663 TES.fE 
nn 1663 TESTF 
;ho 1663 TES;:G 
;;3i 1663 TESf H 

ooh TESATG EQU 4 
0006 TESBTG EQU 6 
0007 TESCTG EQU 1 
QOq3 TESOTG EQU 3 
oon3 TESETG EQU 3 
0003 TESFTG EQU 3 
0003 TESGTG EQU 3 
0003 TESHTG EQU 3 
)663 TE SOI EQU NEX~EC 
1663 re: STE EQU NEXsEC 
i663 TESTf EQU NEX~EC 
i663 TESTG EQU NEX~EC 
\663 TES TH EQU NEXc;EC 

REM 
2i32 0021 LOOP! LOM 
,,33 0142 UNlT2X GET UNIT ANO CONTROLLER NUMBER ,,34 0241 STM T2 
;;'Js 2137 UNIT2A 
,,36 0075 EXF READ STATUS 
2!3! 00~0 UNIT2A 0 
,140 0000 RST 
~141 0076 INA INPUT STATUS 
~;42 0013 CIL 
;143 0011 LPM MASK FOR STA!US WAITING FOR 
;;44 0046 WTBtT 
,145 0060 ZJP RETURN IF STATUS HAS DROPED 
?146 0325 EXIrlA 
;;47 0055 RAO 



;;so 0076 COMM! DELAY ANO WAIT FOR STATUS TO DROP 
~Tsi 0261 NZP T2 
fi52 2136 UNIT2A -1 
nsl 0055 RAO 
;;54 00,5 COMM2 
2]55 0261 NZP T2 
;1s6 2136 UNIT2A •l 
~;s1 ooss RAO 
~!6i 0056 COM~J 
t'l 61 ·0261 NZP T2 
;;62 2136 UNli'2A -1 
~I63 oo~o LON TERMINATE DELAY IF STATUS HAS NOT DROPPED 
'164 0072 CODE22 
~165 0041 STM 
H66 0063 ERRcOD CODES To ERROR REGISTERS 
2167 0021 LDM 
;;'10 0003 ASTAT LAST STATtJS 
2i7i 0041 STM 
::11172 0052 E'.RRABX 
;173 0003 CLA 
2iT4 0102 ATT Tl 
'175 0020 LON 
'176 0325 EXITlA RETURN ADDRESS 
2!1! 0064 UJP 
,,.00 0333 ERPoRT GO REPORT ERROR 

REM 
REM TEST SECTION A 
REM 

~ 2;01 0020 TESTA LON 
~ ~;02 0337 337 

;~03 0041' 5TM 
;;04 oon7 MASK 
2~05 0203 TTA T2 
2Z06 0102 ATT Tl 
,,01 0003 CLA EXPECT STATUS OF ooxooooo 
2212 0041 STM 
,,11 oon4 ESTAT 
~;12 0041 STM 
~fiJ' 0100 AMNT2 ,,14 0020 LON LOAD POINT STATUS NOT PREDICTABLE 
;;Is 2365 JUMP •l 
2fi6 0041 STM 
~2H 0070 RETURN 
i':»20 0020 LON 
~;?.i ooio SOX SET ODO P~R!TY 
~;22 0064 RJP 
~?~3 0202 SELECT 
,,24 0064 TEST XX RJP 
,;2s 0300 STATUS 
,;26 0020 TEST Al LON SET REWIND FUNCTION 
;;21 nn34 REW 
;;30 0064 RJP 
,;3i 62~2 SELE' CT GO SELECT FUNCTION 
~;32 Q003 TESTA2 CLA SET STATUS FUNcTION 
~;33 0041 STM ZERO COUNTER ALSO 
;;34 0075 AMNTl 
H3s 0064 RJP GO EXECUTE FUNCTION 
~;36 0202 SE Lt-: CT 
~;31 0076 TESTA3 INA 
2;45 ooio LPN 



~;4} 0040 40 LOOP ANO WAH FOR LOAOPOINT 
;;42 02til NZP T2 ;;43 2246 TESrlA 
~?44 0064 RJP 
2;45 02n6 SELrCT 4 
224(, QO~O TESTlA LDN 
;t~47 0002 2 SET DATA GENERATOR FOR BINARY 
~;so 0041 STM 
22s1 0062 DATrYP 
ns2 0020 LON 
~;53 2256 TESTA4 RETURN ADDRESS 
;;54 0064 RJP GO GENERATE DATA 
~~55 0227 GEN 
,;s6 qo~o TESTA4 LON 
~;51 0012 TSO 
~;60 Q041 STM 
~;61 0071 TAG1A SET OUTPUT DATA TAG 
,;62 0041 STM 
~;63 0072 TAG~8 
~?64 00~0 LDN SET TYPE OF OPERATION 
;;6s 0271 IBO T2 COUTPUT BUFFER) 
;;66 00~1 STM 
~~67 0077 IOTYP 
~;10 0020 LON SET AMOUNT Of OUTPUT 
~;71 0145 1000 1 LAST WORD ADDRESS PLUS TWO 
i;12 0041 STM 

~·CN 
~;73 0065 LWA 

~ 2;14 0020 LON 
;;1s 0377 371 
,;76 0041 STM 
;;77 0001 MASK 
~:;02 0020 LON 
c~Ol 0020 WRT 
c~Q2 0064 RJP GO SELECT WRITE 
'~g3 0202 SELF-CT 
~~Q4 0020 TEST AS LDN 
nos 2310 TES"AA RETURN ADORE~S 
2~0~ 0064 RJP GO OUTPUT DAJA VIA BUFFER CHANNEL 
no1 0163 BUFFl 
~.;12 0003 TE SAA Cl A 
2'.H 1 0041 STM 
2u2 0730 EXPECX DO NOT EXPECT EXTERNAL INTERRUPT 
~~!3 0013 CIL WAIT FOR INTERRUPT 
nI4 0064 RJP 
~-;is 0Jn1 WAIT 
nt6 0021 TEST2A LDM 
~~i7 0731 EXPEC2 INTERRUPT INIJICATOR 
~120 0266 ZJP T2 NON•ZERO = NO yNTERRUPT 
2i~i 2332 TESrA7 
n?2 0021 TESTA6 LOM 
~~~3 0044 COOEll EXPECTED INTERRUPT NOT RECEIVED 
~124 0041 STM 
n2S 0063 ERRrOD 
2j26 0020 LDN 
n27 2332 TESTA7 
;j30 0064 RJP 
~-431 0333 ERPoRT 
2j32 0064 TESTA7 RJP 
?j33 0300 STATUS CHECK STATUS FOR ERRO~S 
~~34 0055 TESTA8 RAO AFTER WRITE OPERATION 



~l35 0075 AMNTl 
ij36 Q034 SBN REPEAT WRITE OPERATION 250 TIMES 
233! <J31? 2500 
i'~40 0260 zJP T2 
'14i 2350 AT Es 
;;42 0020 LON 
;i4J 2311 JUMt> 3 
2j44 0041 STM 
n•s oo7o RETuRN 
'146 0264 UJP T2 
~iH 2256 TESTA4 
~:,52 0041 ATES STM 
ns1 0075 AMNTl 
~~52 0041 STM 
2;s3 0731 EXPEC2 DO NOT EXPECr BUFFER INTERRUPT 
~.,S4 0020 LON 
nss ooos T24 
2;~6 0102 ATT Tl 
;157 0262 ATT T2 
'~tto 0020 LON 
2j6i 2723 JUMi:il .. 1 
'~62 0041 STM 
?~63 0070 RETURN 
2~64 0264 UJP T2 
n65 2400 TESf 3A 
~:;66 2224 JUMP TEST XX 
2~6! 2226 TESi'Al 

~ 
i']70 2232 TESTA2 
H1i 2237 TESf A3 
2~72 2304 TESTAS 
?173 2Jio TES4A 
2374 2316 TEST2A 
H1s 2334 TESf A8 

2400 PRG 240"' 
* ****** * 
• • * * 
* BANK * • 05 * 

* • * * • ****** * Hoo 0020 TESTJA LON 
2401 0200 200 EXPECT BUSY WHFN SEARCHING BACK FOR FILE 
~402 0041 STM 
;403 0004 ESTAT 
~~04 0020 LON 
~405 0033 SBF SEARCH FI~E BACK FUNCTION 
2406 0064 RJP GO SELECT FUNCf lON 
a~D1 020? 

TESTA9 
SELECT 

~H2 0020 LON ALL.OW INTERRUPT ON L.OAOPOINT 
t'4ll 0003 CLO 
2n2 0041 STM EXPECT EXTERNAL INTERRUPT 
~413 0730 EXPeCX 
;414 0064 RJP GO SELECT FOK INTERRUPT ON L.OAD PAINT 
~4is 0202 SELECT 
~4i6 0076 TEST AA INA MUST DO INA BECAUSE SELECTING INTERRUPT 
zH1 0064 RJP GO To STATUS 
242(' oJno STATUS EXPECT BUSY 
;421 0013 TEST AB CIL CLEAR INH:RRUPt LOCKOUT 
2422 0064 RJP GO DELAY 
;423 c3n1 WAIT 



i'424 0021 TESAAl LPM 
2425 0730 EXPECX 
;426 02li0 ZJP T2 GO CONTINUE• NO ERROR 
'•27 2450 TESi'AC 
;430 0020 LDN 
~431 0046 C0DE12 EXTERNAL INTERRUPT ON LOAD POINT DID 

REM NOT OCCUR 
2432 0041 STM 
;433 0063 ERRrOD 
;434 QO?O LDN 
,435 0004 EST.\T 
;436 0041 STM 
~437 0052 ERR ABX 
;440 0020 LON 
;44i 0003 AST4T 
2442 0041 STM 
;443 0054 AREG 

~·44 0020 LON 
;445 2450 TES TAC 
'-446 0064 RJP 
24•! 0333 ERPl)RT 
i'450 0020 TEST AC LON 
~45i 0040 40 
i'452 0041 STM READ STATUS 
~453 0004 ESTAT 
;454 oo~o LON EXPECT LOAOPOINT 

(,_, 2~55 0367 367 MASK FOR PRO~RAM ERROR EXPECTED 
'456 0041 STM -.:i 
?~s7 oon7 MASK ALL ZEROS STATUS EXPECTED 
i'460 0064 RJP 
;461 0300 STATUS GO READ STATUS 
,462 0020 TESTAE LON SET INTERRUPT LOCKOUT 
;463 0002 SLO 
;464 0064 RJP GO SELECT FUNCTION 
;465 0202 SELECT 
?466 0076 tESTAf INA DISREGARD STATUS WHEN SELECTING INTERRUPT 
;467 OOi3 CIL. 
~470 0020 LON 
2~71 2474 TESrAF 6 
i'472 0064 RJP GO CHECK FOR INTERRUPT 10 
~473 01n2 SMMQX 
2~74 0055 RAO REPEAT COMPL;TE: OPERATION 
i'475 0100 AMNT2 
,476 0034 SBN 10 TIMES 
i4H OOOl J 
,~00 0260 ZJP TZ 
2!40l 2514 TEST4A 
~~02 0020 LON 

- '~03 0327 327 MASK FOR PRO~RAM ERROR AND LOADPOINT 
~~Q4 0041 STM 
~~os 0007 MASI( 
i'~06 00~0 TESAA2 LON 
~~07 0004 T20 
2"10 0102 ATT Tl 
2~11 0202 ATT T2 
2~12 0264 UJP T2 
2"i3 22~5 TESTA 4 
;»~14 QO?l TEST4A LDM 
'~is 0002 SWITCH PARAMETER BH 4 REPEATS SECTION 
~~i6 0010 LPN COMPLETE SEGMENT 



21;i1 0020 20 
~~20 0261 NZP T2 
~~2i 2sn2 TESAA2 ..,4 

REM 
REM WRITE/BACKSPACE/WRIT£ SEGMENT 
REM 

21§22 0020 TESAl LON 
~~23 0014 SEX SELECT EVfN PARITY 
,11124 0064 RJP 
;~2s 02;;2 SELF CT 
;~26 0020 TESAZl LON 
~t112! 0021 WFM SET FILE MARK FUNCTION 
,§30 0064 RJP GO SELECT FUNCTION 
~!!ill q202 SELF;:CT 
i'§32 0021 TESA2 LDM 
~~33 0026 FILF 
;534 0041 STM EXPECT STA TU~ OF 30 
;lli35 0004 ESTAT 
;.;36 0003 CLA 
2~37 0041 STM 
2§~£' 0075 AMNrl 
~~41 0020 LON 
2§42 0377 377 
2~43 00!1 5TM 
2~44 00,,1 MASI( 
;§45 0064 RJP 
~S46 0301 WAIT 
2S47 0064 tESAJ RJP CHECK STATUS 

~ ~lli52 03~0 su;:us EXPECT FILE MARK 
;t9'51 0020 TESAZ2 LON 
a~s2 OOlo SOX 
'~53 0064 RJP 
;,54 02~2 sELe:CT SELECT ODD PARJTY 
~~55 0020 TESA4 LON 
;11i56 0020 WRT WRITE FUNCTION 
?!1;5! 0064 RJP 
2§6Q 0202 SELECT GO SELECT FUNCTION 
::t11;6 l 0074 TE SAS OTN 
~S62 0052 52 OUTPUT DATA WORD (25) 
;-;63 0064 RJP 
;-;64 0307 WAIT 
;§65 0003 TESA6 CLA 
'11i66 oo4i STM EXPECT STATUS OF 000 
,~67 ooh ESTAT 
,m;70 0064 RJP 
,!;7l 0300 STATUS 
~§72 0020 tESA7 LON 
~~73 0031 SBR SEARCH BACK ONE RECORD 
~111)74 0064 RJP 
,m;7S 6202 SEL~CT 

zm;16 0064 TESA8 RJP GO WA IT FOR BUSY TO DROP 
;!\77 0307 WAIT 
?~oo 0064 TESA9 RJP 
~~Qi 0300 STATUS READ STATUS 
~li02 0020 TESAlO LON EXPECT 000 
gq3 0020 WRT 
~H>4 0064 RJP SELECT WRITE 
~(l05 02n2 SELECT 
~A06 0074 TESAll OTN OUTPUT ONE WORD 
~M11 oo2s 25 



2~io 0064 RJP GO DELAY 
~~ii 0307 WAIT i 

~H2 0064 TESA12 RJP READ STATUS ,,,.3 oJno STATUS EXPECT oon 
'~i4 0055 TESSA RAO -·- 0075 ~{-! 5 AMNTl 
~H~ ooj4 SBN 

''-17 ')372 2500 
~~22 0260 ZJP T2 REPEAT WRITE 250 TIMES 
~~~1 2630 TESF,A 
~~?2 0020 LON 
2~~3 2736 JUMPl 100 
~('?4 0041 STM 
2f~5 0010 RETURN 
~~~6 0264 UJP T2 
~~2! 2555 TESH 
u.30 0041 T£S6A STM 
2~3i ()075 AMNTl 
2~32 0020 LON 
?~33 0014 SEX SELECT EVEN PARITY 
!~34 0064 RJP 
~(!35 0202 SELECT 
~~36 0020 TESA13 LON 
~~3! 0021 WFM 
21-40 0064 RJP 
2~4i 02ft2 SELE:CT EXECUTE FUNC!ION 

~ 2ft42 0064 fESAXl RJP 
-0 2',t~3 0Jn1 WAIT WAIT BUSY TO DROP 

~ft44 0021 TESA14 LOM 
~(145 0026 FILE: 
2Mt6 0041 STM 
2~4! ooh ESTAT 
u~so 0064 RJP 
2A5 l 0300 STAfUS 
~~!$2 0020 TESAlS LON 
2~53 0375 375 
21!54 0041 sTM 
;~ss oo?s AMNf 1 
2iis6 90~0 LON 
2f.57 0033 SBF SEARCH FILE ~ACK 
2~60 90§4 RJP 
2(!61 02n2 SELECT 
!~62 0064 TESA16 RJP 
~(!63 0307 WAIT WAIT BUSY 
?"64 QO§~ TE5Al7 RJP 
?~65 0300 STATUS GO READ STATUS 
H66 0055 TESAXS RAO 
2(16! oo7s AMNTl 
;Jf..70 0263 NJP T2 
?~7i 2712 TES::;A 
?~72 0020 LON 
?~73 0032 SFF 
?674 0064 RJP 
2~75 02~2 SELe:CT 
21;76 0064 TESA18 RJP 
~~77 o3n1 WAIT WAIT BUSY 
fioo 0020 TESA19 LON 
2701 3125 JUMP2 •l 
~?02 0041 STM 
2703 0070 RETURN 



~'io4 0020 LON 
Hos 0006 T30 
Ho6 0102 ATT Tl 
~701 0202 ATT TZ 
~Ho 0264 UJP T2 
~!ii 3000 TESAX2 
'-'712 00~0 TESTA LON 
2fi3 2753 JUMpl 230 
Z!l4 Q04J STM 
??!5 0070 RETURN 
,.,16 00~0 LON 
2fi! 0025 25 
n20 0041 STM 
~721 oon• ESTAT 
;122 0264 UJP TZ 
H23 2656 TESA15 4 

REM ADDRESSES FOR RETURN JUMPS********* 
H2• 24io JUMPl TESTA9 
H2s 2416 TESi'AA 
2i26 2421 TESrAB 
fi2! 2424 n:sAAl 
~!32 2462 TES~AE 
'731 2466 TES~AF 
2!32 2526 TES:iZl 
,.,33 2532 TESA2 
;734 2547 TESA3 
2735 2551 TESAZ2 
,136 2555 TESA4 

-t: Hn 2561 TES:AS 
C> 2!~2 2565 TESA6 

2741 2572 TESA7 
H42 2576 TESAR 
'"43 26;() TESA9 
,.,44 26ii2 TESilO 
;745 2606 TESAll 
;746 26i2 TESil2 
;747 2614 TES~A 
2755 2636 TESH3 
~!51 2642 TESiXl 
,.,52 2644 TESH4 
'153 2652 TES'tlS 
;754 2662 TES';'l6 
;;;55 2664 TESA17 
Hs6 2666 TES~X5 
fi5! 2676 TES'.al8 
t'76C' 21§0 TESA19 

3000 PRG 300"' 
* ****** * 
* * * * 
* BANK * 
* 06 * * * * * 

* ****** * 
1Qc10 oozo TESAX2 LDN SELECT BCD MODE 
3n01 0014 SEX 
3no2 0064 RJP ino3 02;2 SELF: CT 
12P4 002n TESAX3 LDN 
iros 0024 RF SELECT READ FORWARD FUNCTION 
3~06 0064 RJP 



lno1 02~2 SELFCT 
iHi 0076 TESAX4 INA INPUT ONE WOl'tO RECORD 
3~11 0041 STM 
in12 0054 AREG SAVf DATA INPUTED 
~nil 0034 SBN CHfCK FOR CO~RECT DATA WORD 
jQI• 0025 7.5 
intS 0260 ZJP T2 GO CHECK NEXT RECORD 
~H6 3033 TESA20 
:!n17 0020 LON 
i2~~ 0052 C00El4 BACKSPACE ERROR 
3n21 0041 STM STORE ERROR ~OOE 
ja~2 0063 ERRi'OO 
ln23 0020 LON 
j f~· 0025 25 
3n25 0041 STM STORE EXPF:CTt.O DATA 
ioi~ 0052 ERR ABX 
:!n27 0020 LON 
:;n3i 3033 TESA20 RETURN ADDRESS 
~nJ1 0064 RJP GO REPORT ERROR 
3n32 0333 ERPnRT 
i233 0064 TESA20 RJP 
3n34 nJi;1 WAIT WAIT BUSY 
3n3s 0020 TESA21 LON EXPECT PA~ITY ERROR AND BCD 
ln36 0005 5 
3031 0041 STM 
3n4o 00ft4 ESTAT 

-t: i~•i go~o LON 
:,n42 0371 377 
3n43 0041 sTM 
:;n44 0007 MASK NO UN PREDICTABLE BITS 
'.la4s 0064 RJP GO CHECK STATUS 
:,n46 0300 STATUS 
3n47 0020 TESA22 LON 3nso 3126 JUMP2 
~nsi 0041 STM 
ins2 0010 RETuRN RESET RETURN JUMP ADDRESSES 
3nS3 0020 LON 
jrs• 3057 TESA22 80 CHECK FOR INTERRUPT 10 
1255 0064 RJP 
3n56 91"2 SMMQX 
3ns1 0055 RAO REPEAT READ 2So TIMES 
j~6~ 0140 TEM?2 
31'61 00]4 SBN 
~n62 0372 2son 
~n63 0261 NZP T2 REPEAT READ OPERATION 
i264 Jon4 TESAXJ 
in65 0041 STM 
l066 0140 TEMP2 
j~67 0021 LDM CHECK FOR ENO OF TEST HALT 
3n1Q 0002 SWITCH 
j211 0010 LPN 
~272 0001 l 
3t\73 0260 ZJP T2 
~~74 Jln4 TESA24 
j~75 Q302 ATT 13 CODES TO RER REGISTER 
3n76 0204 TE5A25 ABR T2 
i~H 3076 TESA25 
31'00 00;.1 LDM 
~;01 0017 SECTS SECTION NUM~ER TO A REGISTER 
3102 0077 HLT 



11~3 ooiJ CIL 
31'04 0021 TE5A24 LDM 
i'i'os 0002 SWITCH CHECK REPEAT PARAMETER 
3l06 0010 LPN 
3;01 oojo 3-0 ;no 0260 ZJP T2 
~n1 3120 TESA23 

1!!2 0020 LON 
UP 0005 T24 
U!4 0102 ATT Tl 
n1s 0202 ATT T2 
:iJ.!6 0264 UJP T2 
:nH 2712 TES7A 
3120 0020 TESA23 LON 
3I2i Q004 T20 
3122 0102 ATT Tl 
jf 23 0202 ATT 12 
:ii~· 0264 UJP T2 
3125 2030 TESrSB GO EXECUTE NEXT TEST 
i126 3004 JUMP2 TES~XJ 

~I2! 3010 TES'iiX4 
:U3~ 3033 TESi20 
Ult 3035 TESA21 
n,32 3047 TESA22 
3133 0021 SMMQlA LDM CHECK FOR INT. 10 
j!J4· 0125 SMMJNT 
:n~s 00~0 ZJP 
3136 01;5 EXIT21 .. 1 

~ ~;37 0003 CLA CLEAR INTERIWPT 10 
~T4o 0041 STM 
i14i 0125 SMMJNT 
~!42 go~o SMMQS LON 
3143 0111 COOEXl 
j144 0204 SMMQ3X ABR T2 CODE TO BUFFER ENT. REGISTER 
3l45 3144 SMMQ3X 
~!46 QO~l LDM 
3147 0002 SWITCH SWITCH PARAMETER MAY NOW BE CHANGED IN A REG. 
~Isa Q077 HLT 
:nst 0041 STM RESTORE NEW SWITC~ PARAMETER 
3152 oon2 SWITCH 
3153 0064 UJP 
j!5• 01is EXIT21 -1 
'.H55 0203 TES TB TTA T2 
~Is~ 0102 ATT Tl 
~157 oon3 CLA 
ii6Q 0041 STM 
3161 0075 AMNTl 
~!62 0o20 L:DN 
3163 3231 JUMp2A .. 1 
i'f 64 0041 STM 
3l65 go10 RET11RN 
3166 0020 LON 
;;67 0014 SEX 
~11~ 0064 RJP SELECT EVEN PARITY 
~l71 0202 SELECT 
n12 0020 TESBJ LON EXPECT BCO Sf ATUS 
1173 0001 l 
3174 0041 STM 
il75 0004 ESTAT 
3176 0020 LON 



JiH 0333 333 PARITY ANO LOAOPOINT NOT PREDICTABLE 
1~02 0041 STM 
3?01 0007 MASK 
~202 0064 RJP GO READ STATUS 
3'03 03;;0 STATUS 
i?04 0020 TESB2 LON 
3'05 0020 WRT SELECT wRITE FUNCTION 
3?06 0064 RJP 
~?a! 02~2 SELF-CT 
3'10 0074 TESB3 OTN OUTPUT ZE~O (ILLEGAL. BCD> 
32ii 0000 6 
3Ltl2 0074 OTN OUTPUT LEGAL BCD 
jfi3 0076 76 
3'14 0020 L.DN 
jzjs 3505 JUMP28 .. 1 
~?!6 QO~! STM 
:,?l! 0070 RETuRN 
~zit) 0020 L.ON 
3121 0007 T34 
3?22 0102 ATT Tl 
~?23 0202 ATT T2 
3?24 0o20 LON 
3~25 0377 377 
j;26 0041 5TM NO UNPREDICTABLE 
3~27 0007 MASK 
jz32 0264 UJP T2 

-t:::. '!Zll 340o TESH3X 
0-i 3'32 3172 JUMP2A TESal 

;;33 32~4 TESR2 
~?34 3210 TESs3 

. 3235 02qs ERRORl ABX T2 WAIT FOR BUFFER TO FINISH 
3;36 3235 ERRnRl 
~23! 0006 BER 
3?40 0041 STM SAVE TERMINATING ADDRESS 
3~4i 0064 LAST 
3;42 0021 LDM LOAD TAG 3 ~lTH UPPER 2 BITS OF ERROR CODE 
3;43 0053 ERRcDl 
~;44 0302 ATT T3 
~z1ts 0021 LDM LOAD BER REGISTER WITH LOWER 8 BITS OF ERROR CODE 
n~6 00§3 ERRcOD 
3,47 0204 ERROR2 ABR T2 
jzsb 3247 ERRoR2 ERROR JUMP ADDRESS If BUFFER BUSY 
12~1 0021 LOM l.OAO BXR REG~ WITH EXPECTED DATA OR STATUS 
3,52 OOS2 ERR.48X 
j;53 02~5 ERROR3 ABX T2 
3~54 3253 ERRoR3 BUSY JUMP ADDRESS 
~~SS 0055 RAO 
izs6 0037 ERRoRS COUNT ERRORS 
1'57 0021 LDM 
i?6Q ooij2 SWITCH CHECK: PARAMETER FOR STOP ON ERROR 
3:?61 0010 LPN 
1z62 0004 4 
,,63 0260 ZJP T2 NO STOP ON E~ROR 
j?64 33o4 GOl 
:-~65 0021 LDM CHECK ERROR COUNT 
3?66 oost ERR11MT 
3~67 0260 ZJP T2 STOP ON ERROH 
~272 3277 STOP2 
~,71 0035 SBM STOP AFTER XXX ERRORS 
3;72 0037 ERRoRS 



3~73 0261 NZP T2 COUNT NOT YEt REACHED 
j;74 33h GOl 
3?75 000 STM ZERO COUNT 
~,76 0037 ERRoRS 
];77 0021 STOP2 LDM 
Hi2 0054 AREc; 
HQ1 0071 HLT HALT FOR VISUAL DISPLAY OF CODES 
no2 0264 UJP T2 
3303 3307 G02 
H94 ooil GOl CIL 
nos 0064 UJP RETURN TO PROGRAM 
'.l~06 03~5 EXITl 7 •l 
,.,2! 0021 G02 LDM CHECK SWITCH FOR ADDITIONAL STOP ON ERROR 
nu ooi2 SWITCH 
~Ul 0010 LPN 
n12 0040 40 
ntJ 0261 NZP T2 DONT STOP 
~ji4 3304 GOl 
l~lS 0021 LOM LAST FUNCTION TO A REGISTER 
j3i6 ooos LFUNCT 
:nn 0205 GOl ABX T2 
n~Q 3317 G03 
n21 0020 LON ERROR COOE TO EXIT REGISTER 
n~2 0064 C00El9 
1'23 0204 G04 AB'R T2 
n~· 3323 G04 
n~s 0021 LDM SECTION NUMBER TO REGISTER A 
~~~~ 0017 SECT'S 

..!:: :,~2! 0077 HLT ADDITIONAL E~ROR STOP 
-+: 3l30 0264 UJP T2 RETURN TO ROUTINE 

i~li 33n• GOl 
3400 PRG J4on 

• ****** • . , • * * • BANK • 
• 07 • • • • • • • ••••• • 

3400 0020 TESB3X LON 
3401 0015 15 
~402 0041 STM 
~403 0004 ESTAT 
HQ4 0064 RJP 
~~gs 0307 WAIT WAIT BUSY 
~~96 0064 TESB4 RJP EXPECT BCDt PARITY ERROR, AND PROG. ERROR 
~~a! Q300 STAfUS 
HU 0020 TESBS LDN 
'.H!l ooh 1 
3412 0041 STM 
34i3 ooo~ EST AT 
H!4 0020 LON 
3415 0020 WRT WRITE FUNr,TION 
34i6 0064 RJP 
i~i! 0202 SELE'CT GO SELECT WRITE FUNCTION 
'.H~2 0074 TESB6 OTN 
3421 0052 52 OUTPUT LEGAL BCD DATA 
:;~~2 00tt4 RJP DELAY FOR BU?Y TO DROP 
3423 0301 WAIT WAIT SUSY 
j424 0064 TESB7 RJP READ STATUS• EXPECT BCD, ••• 
~42s 0300 STATUS 



i426 0020 TESB8 LON 
3427 3232 JUMP2A 
i432 Q041 ~srM 

3431 0070 RETURN 
3432 0055 RAO 
1~33 0075 AMNTI 
l434 0034 SBN 
3435 0062 500 REPEAT ILLEGAL WRITE bO TIMES 
j436 0261 NZP T2 
3437 3500 TESglO 
3440 0013 TES89 CIL 
3~41 0020 LON 
1442 3445 TES~9 5 
j,\43 0064 RJP 
3444 01n2 SMMQX 
j44s 0021 LDM 
3~46 0002 SWITCH CHECK FOR ENO OF SECTION HALT 
3447 ooio LPN 
j~so 0001 1 
3451 0260 ZJP T2 
i452 3463 TESR98 
3453 0020 LON 
ji$4 0002 2 
3455 0302 ATT T3 
3456 02n4 TESB9A ABR T2 cooE To BER HEGISTER 
'.3~5'! 3456 TES89A 
H6.2 0021 LDM 

..r:: H61 0017 SECTS SECTION NUMij~R TO A REGISTER 
0.-\ '.3~62 0077 HL.T END Of SECTION HALT 

3463 ooiJ TESB98 CIL 
~~64 Oo21 LDM CHECK FOR REPEAT ON SWITCH PARAMETER, 
3465 0002 SWITCH 
3~66 0010 LPN 
~~6! 0020 20 
'H70 0261 NZP T2 
:,~71 3500 TESBlO 
3472 0020 LON 
j473 0004 T20 
:,474 Ql02 ATT Tl 
~475 0202 ATT T2 
~~76 0264 UJP T2 
'.3411 2030 TESrSB 
3~00 OO?O TESBlO LDN 
3~01 0006 T30 
31§02 Oln2 ATT Tl 
3~03 0202 ATT T2 
3~04 0264 UJP T2 
jsijs 3162 TESql ... ao 
311;06 34~6 JUMP28 TESR4 
3!1J07 3410 TES~S 
~a;H 3420 TES~6 
3m;11 3424 TESA7 
31§12 3426 TES~8 

REM 
REM ERASE TAPE ANO SE~RCH END OF FILE TEST 
REM 

:,s.i3 0020 TES TC LON 
3c;)4 3754 JlJMpC -1 
1~is 0041 STM 
~§i6 oo7o RETURN 



~!§i! 0203 TTA T2 
3~2~ 0102 ATT Tl 
j~2i 00ft3 CLA 
3,22 0041 STM 
31!~3 oo?s AMNTJ 
j~24 0041 STM 
3!§25 0100 AMNT2 
~~~6 0020 LON 
'.3~2! 0010 SOX sn 000 PARIIY. <BINARY> 
~'!i3Q 0064 RJP 
1§31 02n2 SEL~CT GO SELECT FUNCTION 
)!§32 0020 TESCl LDN SET GENERATOR FOR ALL 377 DATA 
3~33 0020 20 
3!§34 0041 STM 
jsJs 0062 OATTYP 
~!§36 0020 LDN 
~~3! 3542 TESC-2 
~!542 0064 RJP 
~~41 0227 GEN GO GENERAT DATA 
~!542 0020 i'ESC2 LON 
3543 0012 TSO 
~~44 0041 STM SET BUFFE~ TAGS 
3!1i4S 0071 TAG1A 
3!546 0030 AON 
~!§4! 0001 1 
~~52 0041 STM 
31551 0072 TAG3B 

~ 
3!552 QO~O LON SET LAST WORD ADDRESS 
i!5~3 0376 376 
3~54 0041 STM 
3~55 0065 LWA 
~!5!?6 qo?o LON 
~'5! 0271 IBO T2 SET WRITE BUFFER OPERATION 
~11§6~ 0041 STM 
~!56J 0011 IOTyP 
3~62 0020 LON 
J!563 0020 WRT GO SELECT WRITE FUNCTION 
~!564 0064 RJP 
~"65 0202 SELECT 
3!566 0020 TESC2X LON 
~!56! 3572 TESc3 RETURN AOORESS 
1!57Q 0064 RJP GO INITIATE #RITE BUFFER 
3~71 0163 BUFFl 
j!§72 0064 TESC3 RJP 
3!573 0307 WAIT WAIT 6USY 
:3574 0006 TESC4 BER CHECK TERMINATION ADORESS 
3~75 0041 STM SAVE LAST WORD ADDRESS 
j~76 0064 LAST 
~'!! 02ns ASX T2 CHECK FOR BUFFER BUSY 
~(!Q2 3625 TEs::s REPORT ERROR IF BUFFER BUSY 
~{!Ql 0020 LDN 
1~Q2 0376 376 LAST WORD ADORESS 
~~Q3 0035 SBM 
3F.04 0064 LAST 
3{,~s 0260 ZJP T2 GO CONTINUE 
~(l06 3646 TESf:7 
:,('U 0041 STM STORE FINAL AMOUNT SHORT 
~~!Q 0052 ERR ABX 
J~ll no~1 LDM 
3"12 0003 ASTAT GET STATUS FOR DISPLAY 



~~13 0041 STM 
11.14 0054 AREG 
'.3~is 0020 LON GF.T ERROR COUE FOR DISPLAY 
~1116 0056 CODF;l6 
3~l! 0041 STM 
3{-22 0063 ERRf-00 
~{'~l 00~0 LON 
'3(,22 3646 TESr7 RETURN .. ADDRESS 
i~z3 Q064 RJP GO REPORT ERHOR 
3{'~4 0333 ERPoRT 
3r.25 oon7 TESC5 CBC CLEAR BUFFER 
3~~6 0020 LON INDICATE WRITE OPERATION 
3~2! 0001 l 
3~3{' 0041 STM 
:J (131 0052 ERR ABX 
~~32 0021 LOM GET LAST sTATUs FOR DISPLAY 
3~33 ooh ASTAT 
j~34 0041 STM 
~'>35 0054 AREG 
J(-3~ 0020 LDN STORE ERROR ~ODE = NO BUFfEH TERMINATION. 
3{'3! 0060 cooe:11 
1t;40 0041 STM 
ji,4i ~06~ ERR~OO 
3~42 0020 LON 
j~43 3646 TESc7 
~~44 0064 RJP GO REPORT ERROR 

-C ~~~s 0333 ERPnRT 
....) 3('46 0064 TESC7 RJP 

3('4! 03nO STAfUS 
:,~50 ooss TESC7A RAO 
3,;Sl 0075 AMNTl 
~~52 0261 NZP T2 
3~53 3662 TESc9 
3,;54 ooss RAO 
ji-ss 0100 AMNT2 
j~$6 003/t SBN 
:,(lS! 0002 2 
~(162 0260 ZJP T2 
~~61 3670 TESrlo 
:,('62 0020 TESC9 LON RESET RETURN JUMP ADDRESSES 
1~63 3755 JUMpC 
~{t64 0041 STM 
1(t6S oo7o RETURN 
3(-66 0264 UJP T2 GO REPEAT WRITE OPERATION 
~('6! 3552 TESc2X -120 
Jf,70 0041 TESClO STM RESET COUNTEH TO lERO 
~~71 0100 AMNT2 
i{i72 0020 LDN 
~~73 0034 REW REWIND FUNCTlON 
1~74 006/t RJP 
~~75 0202 SELECT GO SELECT FUNCTION 
3~76 ooao TESCll LDN 
3(..77 0003 CLO 
1700 0064 RJP SELECT INTER~UpT ON L.OAOPAINT 
3701· 02;;2 SELFCT 
j102 0020 TESC12 LON 
fiijJ 0040 40 
~704 0041 STM EXPECT LOADPOINT 
~7os 0004 ESTAT 
3706 0041 STM 



H~! 0730 EXPECX EXPECT EXTERNAL INTERRUPT 
3110 ooiJ CIL CLEAR INTE-RRUPT LOCKOUT 
jfii 0064 RJP 
"nl2 Q307 WAIT WAIT SUSY 
3H3 0064 TESC13 RJP GO READ STATUS 
iTi4 o3no STATUS EXPECT LOAOPOINT 
jfls 0021 TESCY2 LOM CHECK FOR INT. RECEIVED 
:,fi6 0730 EXPt;'.CX 
nH 0260 ZJP T2 INTERRUPT <EXTERNAL) RECEIVED 
n~2 3735 TES(:-14 
3721 0020 LON 
~122 0046 COO~l2 EXTERNAL JNT~RRUPT ERROR CODE 
3i23 0041 STM 
3724 0063 ERRcOD 
3i2S 0021 LDM 
~726 ooh ESTAT EXPECTED STATUS TO ABX REGISTER 
~!2! 0041 STM 
nJQ 0052 ERR ABX 
nJ1 0020 LON 
1!32 3735 TESC14 
~'?33 0064 RJP GO REPORT ERRORS 
H34 0333 ERPoRT 
3735 0020 TESC14 LON 
ii36 lhi TEScl4 4 CHECK FOR IN!ERRUPT 10 
1!3·! 0064 RJP 
n•2 0102 SMMQX 
n4t ijO~l LOM 

..t: Hit2 QOD? SWITCH CHECK FOR REPEAT ON PARAMETER WORD 

~ 1!43 0010 LPN 
3144 0020 20 
3745 0261 NZP T2 GO REPEAT TEST SECTION 
~!4~ 3662 TESc9 
nit! 0020 LON 
:,!52 0010 T40 
ns1 0102 ATT Tl 
n~z 0202 ATT T2 
:1753 0264 UJP T2 
ifs4 4000 TEScX7 
n~s 3532 JUMPC TEScl 
3156 3566 TESc2X 
i!5t 3574 TES(:4 
H62 3650 TESc7A 
U61 3676 TES~ll 
3'?62 3702 TES~12 
j!63 3713 TESc13 
H64 3715 TESrY2 
1165 37~~ TES~l4 

4000 PRG 400~ 
• ****** * 
* * • • 
* BANK * 
* 10 * 

* • • • 
* ****** * 4200 0020 TESCX7 LON 

41'01 4343 JUMpCl -1 
4no2 0041 STM 
~203 0070 RETURN 
4n04 0020 LON 
4nos 0014 SEX SELECT EVEN PARITY 



4no6 0064 RJP 
~~D1 02;\2 SELE'. CT 
~212 0020 TE SC VS LON 
4nll 0367 367 SET COUNTER FOR •10 
4ni2 0041 STM 
!213 0075 AMNTl 
41'14 0020 LON 
4nis 4337 CCOuNT RESET COUNTEH 
4~i6 n241 STM T2 
4ni7 4077 TESc27 
!f ~2 0020 TESC15 LON WRITE FILE MARK 
4n2t 0021 WFM 
4n22 0064 RJP 
4n23 0202 SELE: CT GO SELECT FUNCTION 
~2i4 0064 TESC16 RJP 
4n25 Q3Q7 WAIT WAIT BUSY 
4~26 0021 TESCXl I.OM 
4,;21 0026 FILE 
4n3o 0041 STM EXPECT FILE MARK STATUS 
H3i oon4 EST.\T 
4,,32 0041 STM 
4n3J 0140 TEMP2 
4o3• 0064 RJP GO READ STATUS 
4~35 0300 STArUS 
4n36 0020 tESC18 LON 
4r31 0033 SBF SEARCH BACK ONE FlLE 
4n4o 0064 RJP 

4:: 4n4i 02;;2 SELF:CT 
-0 4~42 0064 TESC19 RJP 

4~43 03~7 WAIT WAIT ausv 
4n44 0055 TESC20 RAO REPEAT WRITE FILE AND BACKSPACE FILE 10 TIMES 
4~45 0075 AMNTl 
4~46 0261 NZP T2 
4;47 41 ;i) TESr21 
4nso 0020 LON 
4nsi go~1 WFM 
4ns2 0064 RJP GO WRITE FILE MARK 
4ns3 02n2 SELECT 
4;54 0064 TESC23 RJP 4nss 0307 WAIT WAIT BUSY 
Hs~ 0064 TESC24 RJP GO READ STATUS 
~~51 0300 STATUS 
4n6o 0020 TESC25 LON 
4n6i 0001 1 
4~62 0041 STM EXPECT BCD STATUS ONLY 
4n63 00;4 ESTAT 
4~64 0020 LON 
4n6s 0020 WRT WRITE FU NC TI ON 
4n66 0064 RJP 
4n67 0202 SELECT 
H12 0074 TESC26 OTN OUTPUT ONE WO Ro RECORD OF 70 
~271 0070 70 
4n72 0064 RJP 
4573 oln1 WAIT WAIT SUSY 
4n74 0064 TESCX3 RJP 
4n1s 0300 STATUS GO READ STATUS 
4~76 0221 LDM T2 UPDATE FIL,EMARK COUNTER 
!nH 4337 TESC27 CC011NT 
4100 0041 STM 
4;01 0075 AMNTl 



4102 0034 SBN 
4'io3 0377 377 311 IS END Of OPERATION SIGNAL 
4io4 0260 ZJP T2 
Hos 4116 TESr28 
4'io6 0255 RAO T2 
Ho! 4077 TESc27 
UH! oo?o TESC21 LON 
Ul' 4344 JUMPCl 
4112 0041 STM 
!ii3 oo7o RETURN 
4114 0264 UJP T2 GO REPEAT WRITE ANO READ fILE MARK ROUTINE 
His 4020 TES~l5 
U!6 ~020 TESC28 LDN 
4117 0372 372 
U22 - 00~1 5TM SET COUNTER FOR •5 
4121 0075 AMNTl 
4122 oo;o TESC39 LON 
ij)3 0033 SBF SEARCH FILE BACK FUNCTION 
4124 0064 RJP GO SELECT 
412s 02i2 SELE'.CT 
!1~6 0064 TESC29 RJP 
4127 Q301 WAIT WAIT BUSY 
4ho 0021 TESCJO LDM RESET FILE MARK STATUS EXPECTED CONDITION 
!!Ji oho TEMP2 
4132 0041 STM 
4133 00;4 EST AT 
Ul• 00~4 RJP GO READ STATUS AND REPORT ERROR IF ANY 
U35 ~31)0 STATUS 

<t-1 4136 0055 TESCYl RAO 
C) !13! 0075 AMNTl 

u•2 0260 ZJP T2 GO EXECUTE N;.XT ROUTINE 
4141 4150 TESc31 
4!•2 0020 LON 
4143 4357 JUMPCl llD 
!144 0041 STM 
u~s 0070 RET,',RN 
4146 0264 UJP T2 GO SEARCH FILE BACK AGAIN 
4;47 4122 TESc39 
Usn 0020 TESC31 LON 
41~1 0372 372 
4152 0041 5TM 
4153 0075 AMNTl 
4154 00~0 LON 
Hss 0032 SFF GO SEARCH FILE FORWARD 
4156 0064 RJP 
4157 02n2 SELECT 
!i6Q 0064 TESC32 RJP 
4161 0307 WAIT WAIT BUSY 
4i62 00§~ TESC33 RJP GO READ STATUS 
41'63 o3no STATUS 

H6• oo2o TESC34 LON 
4165 ooh 1 
41'66 0041 STM 
4!6! ooo' ESTAT EXPECT BCD STATUS 
4170 0020 LON 
4171 0024 RF READ FORWARD FUNCTION 
H12 0064 RJP 
4173 02n2 SELF.CT 
4174 0076 TESC35 INA INPUT ONE WOl3D RECORD 
4hs 0041 STM 



4176 011t1 TEMP3 SAVE OATA 
EH Q0~4 RJP 
4'900 0307 WAIT WAIT cWSY 
4;01 0064 TE SC XS RJP GO REAO STATUS 
4;02 oJno STATUS 
!zol 0021 TESCX6 LDM 
4'04 0141 TEMP3 
4~05 0034 SRN 
4?06 0070 7rt 
4,07 0260 ZJP T2 DATA CORRECT 
4;i~ ~321 TESr36 
4Hi 002() LON 
4?12 0050 C00E13 COMPARE ERROR CODE 
4~13 0041 STM 
421• 00§3 ERRcOO 
4zis 0021 LDM 
.,16 0141 TEMP3 
~211 0041 STM 
~~~2 0054 AREG RECEIVED DATA TO A REGISTER 
4,21 0020 LON 
~?~2 oo7o 70 
4~23 0041 STM EXPECTED DATA TO BUFFER EXIT REGISTER 
~2~· 0052 ERR ABX 
4?25 0020 LON 
!z~6 4321 TESc36 RETURN ADDRESS 
027 0064 RJP GO REPORT ERROR 
423D 0333 ERPoRT 

\J-, 4,31 0021 TESC41 LDM 
~~32 0061 MASK2 
4,33 026i NZP T2 
4?34 4263 TEScSo 
4;35 0020 LON 
!236 0011 T4'+ 
4~37 0202 ATT T2 
4;40 0020 LON 
4241 0012 TSO 
4~42 0102 ATT Tl 
4;43 0020 LON RESET FLAGS 
4~44 45So JUMPC2 2 
4~45 0041 STM 
4?46 oo?o RETuRN 
~~·t 0020 LON 
4,5n 0376 376 -- ... 
4~51 0041 STM 
4~52 0357 AMNT3 
4~53 0020 LON 
4,.54 5255 CADnR 4 
4~55 0141 STM Tl 
~~56 5153 TESt69 
4?57 02;3 TTA T2 
~262 0102 ATT Tl 
4?61 0264 UJP T2 
4~62 45)2 TESc47 
4~63 0021 TESCSO LDM 
4~64 0060 MASKl CHECK FOR 609 TAPE DRIVE 
4'65 0260 ZJP T2 
4,66 4271 TESc53 
4;61 0020 LON 609 FILt:MARK Is 23 OCTAL 
4,70 0004 4 
4?7i 0030 TESC53 AON 



4;72 ooi7 17 
4;73 0041 STM EXPECTED DATA TO BUFFER EXIT REGISTER 
4?74 0141 TEMP3 
4~75 0020 LON 
4~76 0001 l 
4;77 0041 sTM 
!~o~ 0075 AMNTl 
4,g1 0041 STM 
~-,02 0100 AMNT2 
.,03 0020 LON 
Ho4 0367 367 
~~QS 0041 srM 
4~06 0357 AMNT3 
Hg! 0020 LON 
nu 0011 T44 
4:111 0102 ATT Tl 
4;i2 0202 ATT T2 
4:,i3 0020 LON 
!U4 4545 JUMPC2 •1 
!US 0041 STM 
!U6 0070 RETURN 
4~H 0264 UJP T2 
~:,?2 u'no TESi".40 
!let QO~S TESC36 RAO 
4~~2 0075 AMNTl 
~~?3 0260 ZJP T2 
!l?4 4231 TESc41 

~ 
!~~5 0020 LON 
4'126 4362 JUMPCl 140 
!'i2! 0041 STM 
!~32 0070 RETURN 
1:,3~ 0021 L.OM 
H32 0140 TEMP2 
4l33 004i STM 
4]34 00"4 ESTAT 
!j35 0264 UJP T2 
4]36 4154 TESc31 4 
H3! 0352 CCOUNT 352 
!,40 0327 3?.7 
.,41 0352 352 
!j42 0367 367 
!~43 0377 377 
4'44 4010 JUMP Cl rEScYS 
~~45 4024 TEScl6 
4~46 4026 TESrXl 
h4! 4036 TESrl8 
~:,s~ 4042 TES~l9 

~~51 4044 TESr20 
!l52 4054 TESc23 
4~53 40!56 TES~24 
4j54 4060 TES~25 
4,55 4070 TESc26 
~.,56 4074 TESf:X3 
~~5! 4076 TESc27 -1 
4~6n 4126 TESr?.9 
!j6f 4130 TESf 3(1 
4,62 4i36 TESrYl 
4j63 4166 TESc32 
4j64 4162 TESr33 
4~65 4164 TES'!!34 



4166 4174 TESC35 
~~6! 4201 TES(' XS 
4370 4203 TESf.X6 

4400 PRG 440• 
* ****** * 
* * * * 
• BANK • 
* 11 • 

• * • • • ****** • 
4~oo 0020 TESC4o L.ON RESET TOGGLE FLAG 
4401 0025 RB SELECT READ BACKWARD 
44o2 0064 RJP 
44ol 02n2 SELE'CT 
4404 0016 TESC42 INA INPUT ONE WOHO RECORD C70 OR FILEMARK) 
Hos 0041 STM SAVE DATA 
4406 0054 AREc; 
!~01 0064 RJP WAIT BUSY 
4410 0307 WAIT 
44ii 0021 TESC43 LDM 
HI2 0075 AMNTl 
4413 0260 ZJP T2 GO CHECK FIL.~ MARK READ 
44i4 4444 TESc4S 
His OOn3 CLA TOGGLE DATA POiNTER 
44i6 0041 STM 
4417 0075 AMNTl 
~4~2 oo?o l.DN 

G H~l 0001 1 
(}_). 4422 0041 STM 

4423 0004 EST AT 
4424 0020 LON EXPECTED DATA TO ERROR REGISTER 
4425 oo7o 70 
4426 0041 STM 
!42! 0052 ERR ABX COMPARE DATA RECEIVED 
4430 0035 SBM 
4431 0054 AREG 
4432 0260 ZJP T2 
4~33 ;47; TESC46 
4434 0020 LON ERROR CODE = NO COMPARE ON DATA READ 
4435 ooso CODE13 
4436 0041 STM 
4437 0063 ERRcOD 
4442 0020 L.DN 
4441 4474 TESc46 RETURN ADDRESS 
4442 0064 RJP 
4443 0333 ERPoRT 
4444 0020 TESC45 L.DN 
4445 0001 1 TOGGLE DATA POiNTER 
4446 0041 STM 
4447 oo7s AMNTl 
4450 00~1 LDM 
44si 0026 f ILE 
4452 0041 STM 
!~53 ooh ESTAT RESET NEW STATUS 
4454 0021 LOM 
4455 0141 TEMP3 EXPECTED Fll.E MARK DATA 
4~56 0041 STM 
4457 0052 ERR ABX 
4460 0035 SBM COMPARE FILEMARK READ 
4461 0054 AREr, 



4462 0260 ZJP T2 DATA COMPARED 
446'.l 4474 TESc46 
4464 0020 LON 
4465 0062 CODE18 INCORRECT FILEMARK WRITTEN 
4466 0041 STM 
4~6! 0063 ERRcOO 
H72 OOlO LON 
4471 4474 TES~46 RETURN ADDRESS 
4~72 0064 RJP 
H73 oJj3 ERPoRT REPORT ERROR 
4474 0064 TESC46 RJP 
4475 03nO STATUS 
4476 0055 TESC44 RAO 
!4H 0100 AMNT2 CHECK FOR ALL RECORDS READ 
4!H Q034 SBN 
4~g1 0012 12 
4!02 0260 ZJP T2 
~4'03 4512 TESc47 
4§04 0020 LON 
4§05 4545 JUMPC2 ... 1 
4~06 0041 STM 
!sg! 0070 RETURN 
~~u 0264 UJP T2 REPEAT READ OPERATION 
~5!1 4400 TESc42 .. 4 
4512 0020 TESC47 LON REWIND TAPE DRIVE 
45i3 0034 REW 
!5l4 0064 RJP 

~ 
!5!5 02n2 SELECT 
4§!6 006/t TESC48 RJP 
4~17 0Jn1 WAIT WAIT BUSY 
!ll§~Q 0020 TESC49 LON 
4521 it524 TESC49 4 

!"~2 0064 RJP 
45~3 01(;2 SMMQX 
4524 0021 LDM 
!§25 00@2 SWITCH CHECK FOR REPEAT SECTION 
4!§26 0010 LPN 
is2i 0020 20 
4!§3~ 0260 ZJP T2 
4§31 4540 TESC54 
4§32 0020 LON 
~!§33 oo!o HO 
4534 0102 ATT Tl 
~§35 0202 ATT T2 
4~36 0264 UJP T2 
4~37 4ono TEScX7 GO REPEAT SECTION 
4~40 0020 TESC54 LON 
;~4i go]2 TSO 
4~42 0102 ATT Tl 
4543 0202 ATT T2 
4§44 02~4 UJP T2 
4s45 sooo TESc52 
4c;46 4404 JUMPC2 TES~42 
454! 4411 TES'.":43 
!§52 4476 TES~44 
4~51 45J6 TESc48 
4~52 4520 TESr49 

5000 PRG 500~ 
• ****** * 
* * ' * * 



• BANK • 
* 12 * 

* • * * 
* ****** • 

5aoo 0020 TESC52 LON 
~~91 5256 CAOnR s 
5f'02 020 STM T2 
5no3 5064 TESrSl RESET INITIAL CONOITlONS 
~~04 Oi>2o LON 
snos 5347 JUMPC3 ... 1 
sno6 0041 STM RESET RETURN JUMP ADDRESSES 
5~g1 0070 RETuRN 
~212 00?1 LDM 
Snll 0026 FILF" 
~ni2 0041 STM 
5ai3 0004 ESTAT EXPECT FILE MARK STATUS 
"5nl4 0020 LON 
5Us 0375 375 •2 
sn16 0041 STM 
5H1 0357 AMNT3 
5~20 0003 CLA 
5~21 0041 STM 
5n22 0141 TEMP3 RESET FLAG 
sn23 0020 LON 
s~24 0367 367 
~2~5 0041 STM 

~ 
ir;n26 0100 AMNT2 
522! 0020 LON 
s2Jn 5221 TESc72 
5~31 0241 STM T2 
5032 5044 TESc60 1 
~~33 0020 LON 
5~34 ~240 TESc73 
sn35 0241 STM T2 
5~36 5050 TE:Sc61 
5~3! oo?o LDN 
5n40 5251 CADQR 
sn•t 0241 STM T2 
5n42 5153 TESc69 
5~43 0221 TESC6o LDM T2 
5:~4 5221 TESc72 FUNCTION FLAG 
5~45 0041 STM 
5Q4~ OOn5 L.FUNCT 
~~4! 0221 L.DM T2 AMOUNT FL.\G 
52~D 5240 TESC61 TESc73 
5~5l 0041 STM 
~252 0075 AMN:;:l 
Sf\53 0264 UJP T2 
5~54 5126 TES~65 
5nss 0255 RAO T2 UPDATE FL.\GS 
5~S6 5044 TESr60 l 
5t'57 02ss RAO T2 
5~60 5050 TESC61 sn6I 0255 RAO T2 
~n62 51!'§3 TESc69 
sn63 0034 SBN 
5n6• 5256 TESCSl CADnR 5 
5z65 0261 NZP T2 INTERMDOI~TE EXIT POINT 
i_;n66 5043 TES~60 
5n67 0055 RAO 



03S7 
0260 
5270 
0020 
0011 
0251 
5064 
0020 
ooh 
0041 
oon4 
0020 
0024 
00114 
02n2 
0076 
0041 
0054 
0064 
0307 
00~4 
0300 
0021 
0026 
0041 
ooh 
0264 
5055 
0041 ooos 
0020 
5132 
OOH 
0210 
0102 
0020 
5137 
0064 
0313 

0020 
0001 
0202 
0020 
5146 
0264 
0402 
ooss 
0075 
0261 
5126 
0221 
~251 
f.261 
5l'55 
OOS5 
01no 
0260 
52f 1 
0020 

TE5C62 

TESC63 

TESC64 

TESC65 

TESC66 

TESC67 

TESC68 

TESC69 

AMNT3 
ZJP 
CEX tTl 
LON 
90 
RAM 
TEScSl 
LON 
l 
STM 
EST AT 
LON 
RF 
RJP 
SELE:CT 
INA 
STM 
AREG 
RJP 
WAIT 
RJP 
STATUS 
LDM 
Fll.E 
STM 
EST AT 
UJP 
TESC61 
STM 
LFUNCT 
LON 
TESc66 
RJP 
SELECT 
ATT 
l.DN 
TESc67 
RJP 
WAIT 

LON 
T04 

T2 

T2 

T2 
5 

6 
Tl 

4 

ATT T2 
LON 
TESc68 
RJP T2 
STAi'A2 2 
RAO 
AMNTl 
NZP T2 
TESC65 
LDM T2 
CAD DR 
NZP T2 
TES(";61 5 
RAO 
AMNT2 
ZJP T2 
TESF:71 
LON 

END OF SECTION 

BCD STATUS EXPECTED 

SELECT RE4D FORWARD FUNCTION 

INPUT ONE wo~o RECORO 

SAVE DATA 

GO WAIT FOR ijUSY TO DROP 

GO READ STATUS 

EXPECT FILE MARK STATUS 

STORE FUNCTION CODE 

RETURN ADORESSS 
GO SELECT FUNCTION 

RETURN ADoRESS 
GO WAIT BuSY 

RETURN ADDRESS 
GO READ STATUS 

REPEAT LAST FUNCTION 

CHECK FOR SPECIAL PROGRAM 

GO UPDATE FLAGS AND EXECUTE 

TERMINATE SPeCIAL PROGRAM 

RESET COUNTER 

FUNCTION 



~l6) ~376 376 
5164 0041 STM 
5165 0075 AMNTl 
si66 00~1 LOM CHECK FOR DIKECTION FLAG 
s;;67 0141 TEMP3 
~;7;; 0261 NZP T2 
~i7i s2n2 TEs;:.10 
5172 0020 LON TOGGLE DIRECTION FLAG 
§!73 oon1 1 
5174 0041 STM 
shs 0141 TEMP3 
5176 0020 LON SET SEARCH FlLE FORWARD FUNCTION 
5177 0032 SFF 

s~oo 0264 UJP T2 GO ExECurE FUNCTION 
szo1 5124 TESr65 •2 
5?02 oonJ TESC70 CLA TOGGLE DIRECTION FLAG 
5~03 0041 STM 
~?04 0141 TEMp3 
li?05 0020 LON 
s~o& 0033 SBF SEARCH BACK f ILE FUNCTION 
sz21 0264 UJP T2 
c;,l (\ 5124 TESC65 -2 
s;11 0041 TESC71 STM 
;zj) 0141 TEMP3 
~,13 0020 LON 
5z14 0353 353 
~215 QOH STM 

G-i 5~16 01no AMNT2 
-.:i S~l7 0264 UJP T2 

sz~2 5055 TESc61 5 
s::-21 0032 TESC72 SFF 
5~22 0033 SBF 
5?23 0032 SFF 
~~24 0033 SBF 
~z?s 0032 SfF 
c;,26 0000 () 

~?27 0033 5BF 
5;30 0032 SFF 
sz31 0033 SBF 
i;,32 0033 S8F 
~;33 0033 SBF 
5?34 0033 SBF 
5~35 0033 SBF 
5~36 0033 SBF 
5;37 0000 ~ 
~~40 0374 TESC73 374 -3 
5;41 0375 375 .. 2 
5;42 0374 374 -3 
~;43 0375 375 •2 
5;44 6375 375 •2 
sz4s 6000 0 
5246 0376 376 -1 
1:1?47 ()376 376 •l 
52s~ 0376 376 oo} 

5~51 0375 CA DOR 375 ... z 
5;52 0376 376 •l 
~;53 0376 376 •l .... 
r;,54 0376 376 •l 
~;ss 0375 375 -2 
~;s6 0000 (? 



~;57 0000 0 
5~60 ooh l 
5z6i ooio 0 
5;»62 0001 1 
s;63 0000 0 
5?64 0001 1 
~?65 0000 ~ 
~?66 QOQl 1 
t;tt67 0001 1 
5~7Q 0020 CEXITl LON 
5~71 0033 SBF SEARCH BACK f ILE FUNCTION 
5?12 00§4 RJP GO SELECT 
S?7l 02n2 SELECT 
5'74 0020 CEXIT2 LON 
5?75 0051 51 
5?76 0041 STM EXPECTED sTA~US 
~~!! 0004 ESTAT 
5:,22 0064 RJP 
~~Qt 0307 WAIT 
5~02 0064 CEXIT3 RJP GO READ STATUS 
•no3 9Joo STATUS 
5]04 0020 CEXIT4 LON 
~ios ~306 TESc74 
5106 0021 TESC74 LDM 
!1~!H 0002 SWITCH CHECK FOR END OF TEST HALT 
5]10 ooio LPN 
s3H ooh 1 

'~ 
/ 5312 0260 ZJP T2 

5d3 !?3~~ TESC75 .. 2 

~~!4 0020· LON 
sus 0002 2 
5U6 0302 ATT Tl 
sn! 02n• i'ESC77 A8R T2 CODE TO BER REGISTER 
5'2~ 5317 TESc77 
~~~J 0o;1 LDM 
5~a2 0011 SECTS 
~~~3 0077 HLT END OF SECTION HALT 
5324 ooiJ CIL 
5~25 Q002 NOP 
5326 0021 TESC75 LOM CHECK FOR REPEAT SECTION 
~i2! 0002 SWITCH 
5~30 0010 LPN 
5~3i 0010 10 
S]32 0260 ZJP T2 
~~33 5342 TESC76 
53'34 0020 LON SET TAGS 
5j3S 0007 T34 
S~3~ 0102 ATT Tl 
~:,3! 02n2 ATT T2 
5340 0264 UJP T2 
§j4i ~Si~ TES TC GO REPEAT TEST SECTION C 
5142 0020 TESC76 LON 
5~43 0004 T2~ 
5j44 0102 ATT Tl 
5~45 9202 ATT T2 
5]46 0264 UJP T2 
5j4! 2030 TEST SB GO CHECK FOR NEXT TEST TO EXECUTE 
5~52 Sln7 JUMPC3 TES::62 
~~51 5114 TES~63 
5~52 5116 TES~64 



~;53 5274 CEX rT2 
~i54 sJn2 CEXtT3 
is~ss 53~4 CEXTT4 
~:,56 0002 NOP 
~~57 0002 NOP 

5400 PRG 54nr: 
• ****** * • • * * 

* BANK * 
* 13 • 

* • * • 
* ****** • 

REM 
REM TAPE DRIVE FUNCTION CODES 
REM 

0000 RST EQU Q STATUS 
0002 SLO EQU 2 SET INTERRUPT 
0003 CLO EQU 3 CLEAR INTERRUPT 
ooio SOX EQU 10 SET ODD PARITY 
0011 SOL EQU 11 SET ODD PARITY LOW DENSITY 
0012 SOM f QU 12 SET ODD PARITY MEDIUM DENSITY 
0013 SOH EQU 13 SET 000 PARITY HIGH DENSITY 
0014 SEX EQU 14 SET EVEN PARITY 
OOlS SEL EQU 15 SET EVEN PARITY LOW DENSITY 

~ 
00l6 SEM EQU 16 SET EVEN PARITY MEDIUM DENSITY 

~ 0017 SEH EQU 17 SET EVEN PARITY HIGH DENSITY 
00~0 WRT EQU 20 WRITE 
0021 WFM EQU 21 WRITE FILE' MARK 
0024 RF EQU 24 READ FORWARD 
0025 RB EQU 25 READ BACKWARD 
0030 SFR EQU 30 SEARCH FORWARD ONE RECORD 
0031 SBR EQU 31 SEARCH BACKWARD ONE RECORD 
0032 SFF EQU 32 SEARCH FILE FORWARD 
QOjJ SBF EQU 33 SEARCH FILE ~ACKWARD 
0034 REW EQU 34 REWIND 
0035 RWL EQU 35 REWIND UNLOAO 

REM 
ALL ERROR COUE NUMBERS 

CODEl THRU ANO INCLUDING 
COOE12 PLUS ONE ARE THE 

UNEXPECTED CONDITION Of 
THE ERROR cooe: 

0020 CODEl EQU 20 EXPECTED ILLEGAL BCD 
0022 CODE2 EQU 22 EXPECTED RCD-SfATUS 
0024 CODE3 EQU 24 EXPECTED pRO§R!M ERROR AND NO WRITE RING 
0026 C00E4 EQU 26 EXPECTED READY 
0030 CODES EQU 30 EXPECTED PARlTy ERROR 
0032 CODE6 EQU 32 EXPECTED PROGRAM ERROR 
0034 CODE7 EQU 34 EXPECTED FILE MARK 
0036 CODES EQU 36 EXPECTED LOAP POINT OR END OF TAPE 
0040 COOE9 EQU 40 EXPECTED WRITE RING STATUS 
0042 COOElO EQU 42 EXPECTED RUSY' 
0044 CODEll EQU 44 EXPECTED RUFFER INTERRUPT 
0046 C00El2 EQU 46 EXPECTED EXTERNAL INTERRUPT 
0050 CODE13 EQU 50 DATA COMPARE ERROR 

A REGISTER = oATA RECEIVED 
ABX REGISTER • DATA EXPECTED 

0052 COIJEI4 EQU 52 BACKSPACE ERHOR 



0054 COOElS EQU 54 THESE TESTS ARE ON THE OTHER MAG TAPE SECTION 
RELOADE SMM92 AND 
PARAMETER 14 IS SECTIONS A.~,c.o. 
PARAMETER 15 IS SECTIONS DEFG 

oos6 COOE16 EQU 56 INCORRECT WRlTE BUFFER LENGTH 
A REGISTER • LAST STATUS 

ABX REGISTER = AMOUNT SHORT. 
EXPECTED AMOUNT IS 376 OCTAL 

0060 CODEl 1 EQU 60 NO BUFFER TERMINATION 
0062 C00El8 EQU 62 INCORRECT FILE MARK WRITTEN 

A REGISTER = FILE MARK WRITTEN 
ABX REGISTER • FILE MARK EXPECTED 

0064 CODE19 EQU 64 ERROR STOP NUMBER 2 
A REGISTfR = SECTION NUMBER 

ABX REGISTER a LAST OCTAL FUNCTION CODE 
0066 CODE2o EQU 66 CONSTANT RUF~ER BUSY STATUS 

BUFFER SHOULD NOT BE BUSY 
0070 CODE21 EQU 10 TAPE DRIVE CONSTANTLY BUSY 

A REGISTER • N/A 
ABX REGISTER = ACTUAL STATUS 

0072 CODE22 EQU 72 THIRD ERROR ~TOP FOR SECTIONS 
0 ANO E Ot-.JLY~ 

A REGISTER = l/O LENGTH EXPECTED 
ABX REAISTER a AMOUNT OF I/O THAT WAS 

PROCEssEO CLENGTH) 
0074 CODE23 EQU 74 
0076 CODE24 EQU 76 

~ 01 il CODEXl EQU 111 SWITCH PARAM;T(R CHANGE CODE 
~ 0001 to4 EQU 1 002690 

0002 no EQU 2 002100 
0003 T14 EQU 3 002110 
0004 T20 EQU 4 002120 
0005 T24 EQU 5 002730 
0006 tJn EQU 6 002740 
go or T34 EQU 7 002750 
0010 T40 EQU 10 002760 
0011 T44 EQU 11 002770 
0012 TSO EQU 12 002780 
0013 TS4 EQU 13 002790 
00l4 T60 EQU 14 002800 
0015 T64 EQU 15 002810 
0016 T70 EQU 16 002820 
ooi7 t11t EQU 17 002830 
0100 Tl EQU 100 002A40 
0200 T2 EQU 200 002850 
0300 T3 EQU 300 002860 
0000 ERR EQU (J ERROR STOP 002880 
0001 SHA EQU l SHIFT A LEFT ONE BIT 002890 
0002 NOP EQU 2 NO OPERATION 002900 
0002 ATT EQU 2 A TO TAG REGISTER 002910 
0003 CLA EQU 3 CLEAR REGISTEH A 002920 
0003 TTA EQU 3 TAG REGISTER ro A 002930 
0004 ABR EQU 4 A TO BUFFER ENTRANCE REGISTER 002940 
0005 ABX EQU 5 A TO BUFFER EXIT REGISTER 002950 
0006 BER EQU 6 CONTENTS OF BER REGISTER TO A 002960 
00~7 CBC EQU 7 CLEAR BUFFER CONTROLS 002970 
0010 LPN EQU 10 LOGICAL PRODUCT NO ADDRESS 002980 
0011 LPM EQU 11 LOGICAL PRODUCT MEMORY ADDRESS 002990 
0012 LPl EQU 12 ~OGICAL PRODUCT INDIRECT ADO~ESS 003000 



0013 CIL EQU 13 CLEAR INTERRUPT LOCKOUT Ot)3010 
00l4 LSN EQU 14 LOGICAL SUM NO ADDRESS 003020 
0015 I.SM EQU 15 LOGICAL SUM MEMORY ADDRESS 003030 
0016 LSI EQU 16 LOGICAL SUM INDIRECT ADDRESS oo3o40 
0020 LON EQU 20 LOAD A NO ADO~ESS 003050 
0021 LDM EQU 21 LOAD A MEMORY ADDRESS 003060 
0022 LOI EQU 22 LOAD A INDIRECT ADDRESS 003070 
0025 LCM EQU 25 LOAD COMPLIMENT TO A MEMORY 003080 
0026 LCI E'QU 26 LOAD COMPLIMENT TO A INDIRECT 003090 
0030 AON EQU 30 ADD NO ADDRESS 003t00 
0031 ADM EQU 31 ADD MEMORY ADDRESS 330110 
0032 ADI EQU 32 ADD INDIRECT ADDRESS 003120 
00~~ SBN EQU 34 SUBTRACT NO AUDRESS 003i30 
0035 SBM EQU 35 SUBTRACT MEMORY ADDRESS 003140 
0036 SBI EQU 36 SUBTRACT INDIRECT ADDRESS 003150 
0041 STM EQU 41 STORE MEMO~Y ADDRESS 063}60 
0042 STI EQU 42 STORE INDIRECT ADDRESS 003l70 
0051 RAM EQU 51 REPLACE ADD M~MORY ADDRESS 003}80 
0055 RAO EQU 55 REPLACE ADO ONE MEMORY ADDRESS 003l90 
0060 ZJP EQU 60 JUMPt IF cnNTENTS OF A = ZERO 003200 
Q061 NZP EQU 61 JUMPt IF CONTENTS OF A • NON~ZERO 003210 
0062 pJP EQU 62 JUMPt IF CoNT~NTS Of A ARE POSITIVE 003220 
0063 NJP EQU 63 JUMPt IF CONTENTS OF A ARE NEGATIVE 003?30 
0064 RJP EQU 64 INDIRECT RETURN JUMP INDICATOR 
0064 UJP EQU 64 UNCONDITIONAL JUMP 003240 
0070 IBI EQU 70 INITIATE BUFFER INPUT 003250 
0071 IBO EQU 71 INITIATE BUFF~R OUTPUT 003260 

6' 0072 INN EQU 72 INPUT NORMAL 003270 
0073 OUT EQU 73 OUTPUT NORMAL 003280 
0074 OTN EQU 74 OUTPUT t NO ADDRESS , 003290 
oo7s EXF EQU 75 EXTERNAL FUNCTION 003300 
0076 INA EQU 76 INPUT TO A 003210 
0077 HLT EQU 77 HALT 003320 
0000 END 003330 



onio 
on ii 2u2 
M13 
o~i4 
QQiS 
(M 16 

nni7 
ijc~o 
2~~1 
on22 
~"23 
0024 
iin2s 

nn26 
952! 
0232 
on31 
on32 
oh3 
ijg34 
0"35 

0037 
2~4~ 
on41 
0042 
;~43 

OOOQ 
0000 
0064 
6352 
OOn4 

ooiio 
0000 
0000 
0000 
0377 

0041 
ooi6 
0020 
0001 
0064 
0126 
0000 
0017 
0000 
0041 
0016 
0003 
0064 
0266 
0077 

0000 
0000 
0041 
OOi6 
oo2o 
OOOt 
0064 
0266 
0037 
OOOo 
0041 
0016 
oo;.o 
0200 

SWITCH 

ASTAT 
ESTAT 
LFUNCT 
LINT 
MASK 

INTlO 

SAVEA 

SECTS 
JNT20 

MASKlA 

FILE 
SEGNMT 
INT JO 

ERRORS 
INT40 

ORG 
BNKn 

REM 
REM 
REM 
REM 
RE"1 
REM 
REM 
REM 
REM 
REM 
REM 
REM 

REM 
REM 

PRG 

REM 

PRG 

UJP 
STAi:>T 
4 

377 

STM 
SAVF!,A 
LDN 
1 
UJP 
SMMQ 
? 
17 

STM 
SAVFA 
CLA 
UJP 
INTcOM 
71 

0 

STM 
SAVE A 
LON 
1 
UJP 
INTcOM 
37 

STM 
SAVEA 
LDN 
200 

• ****** * 
* * * * * BANK * 
* 00 .. 

.. * * • 
.. ****** • 

SWITCH PARAMeTER 
STOP l BIT 0 • ENO OF SECTION STOP 
STOP 2 BIT l = END Of TEST STOP ANO 

INDIVIDUAL TEST 
PARAMETER STOP ON 
INI~IALIZATION ONLY 

STOP 3 BIT 2 • ERROR STOP 
JUMP l BIT 3 • REPEAT SECTION 
JUMP 2 BIT 4 • REPEAT CONDITION 
JUMP 3 BJT 5 = SUPPRESS ADDITIONAL 

ERROR INFORMATION STOPS 
SENSE l BIT 6 = REPEAT TEST 
SENSE 2 BIT 7 = PROGRAMMER OPTION 
LAST STATUS RECEIVED 
EXPECTED STATUS 
LAST SELECT FUNCTION 
LAST INTERRUPT RECEIVED c10,zo,30 OR 40) 
MASK FOR UNPREDICTABLE STATUS BITS 
INTERRUPT 10-ROUTINE FOR 

SMM MONITOR ONLY••••• 

INTERRUPT 10 TRAP ROUTINE 

DATA IA A RE~ISTER ON INTERRUPT 

PRESENT SECTION NUMBER 

SAVE A REGISTER 
ZERO INDICATES INTERRUPT 20 

77 = 601,608 TAPE DRIVE 
377 IS rOR 609 TAPE OHIVE 

SEGMENT INDICATOR 
SAVE A REGISTER 

ONE • INTERRUPT 30 

ERROR COUNTER 

SAVE A REGISTER 

NEGATIVE INDICATES INTERRUPT 40 

OQOQlO 
000020 

000060 



0064 
0266 
0200 
0000 
0000 
0000 
0000 
0000 
0000 
oo;o 
ooijo 
0000 
0000 
0000 
0000 

0000 
0000 

0000 
0000 
0000 
2736 
0000 
0000 
0000 
0000 
0000 
0000 
oog9 
0000 
0000 
0000 
0041 
0122 
0103 
0041 
Oli6 
0020 
0006 
0102 
6202 
0264 
3ono 
QO~Q 
0000 
0102 
0202 
0264 
oono 
0124 
0000 

WT SIT 
PAR AM 
UNIT 
ERRAMT 
ERR ABX 
ERRCOl 
AREG 
C0MM2 
COMM3 
DATA IO 
MASKl 
MA5K2 
OATTYP 

ERRCOD 
LAST 

L.WA 
RA NO Ml 
SAVITG 
RETURN 
TAGJA 
TAG3B 
TOGGLE 
VAR 

REM 
REM 
REM 
REM 
REM 

REM 

AMNTl 
TEMPl BSS 
COMMl 
IOTYP 
AMNT2 
IOTYPl 
SMMQX 

SMMQA 

EXIT21 

EX IT20 

SMMFLG 
PRG 

REM 
REM 
REM 
REM 

UJP 
INT COM 
2'>0 

0 
0 
0 

0 
0 
0 

0 

0 

0 
JUMPD •l 

f) 

9 
0 
0 
0 
0 
STM 
EXIT20 

0 

TTA Tl 
STM 
EXIT21 
LON 
T30 
ATT Tl 
A.TT T2 
UJP T2 
SMMQ lA 
LDN 
0 
ATT Tl 
ATT T2 
UJP f 2 
0 
124 

TEST PARAMETER 
TAPE DRIVE UNIT NUMBER 
AMOUNT OF ERHORS BEFORE ERROR HLT 
EXPECTED DATA oR STATUS 
UPPER 2 BITS OF ERROR CODE 
RECEIVED oATA OR STATUS 
EACH OIGIT IS l M.S. DELAY 
EACH DIGIT IS 256 Me S. DELAY 
COMPARE AnoR;ss FLAG 
0 s 601 OR 608 DRIVE• 1 = 609 DRIVE 
0 • 601 TAPE DRIVE. 1 : 608 OR 609 TAPE DRIVE 
lt2t4tlO AND 20 CTYPE OF DATA) 
1 :s BCD 

2 • BINAQY 
4 = SHIFT 

10 • RANDOM 
20 a ALL ONES (377) 

LAST ERROR CODE 
TERMINATING AOORESS AFTER 

READ OR WRITE OPERATION 
LAST WORO ADDRESS 
RANDOM DATA -
TAG 2 ON INTtRRUPT 
CURRENT RETUHN JUMP ADDRESS 

TAG ADDRESS FOR BER LOADING OR NORMAL 1/0 
TAG ADDRESS fOR BXR LOADING 

PRESENT STATUS BITS CHECKING 
VARIABLE FOR RANDOM GENERATOR 

COUNTER 
READ OR WRITE ANO BUFFER OR NORMAL CHANNEL 

0 • READ. l • WRITE 
SAVE ADDRESS 

SAVE TAG 

GO CHECK FOR INTERRUPT 10 RECEIVED 

RETURN TO PROGRAM 

USED IN CoNJUNcTION WITH MANUAL INTERRUPT 

Ae NEGATIVE ZERO : END OF TEST 
B. POSITIVE- ZERO • PARAMETER CHANGE <SWITCH) 
c. NON·Z~RO ; LOAD NEXT OVERLAY <SECTION> 



REM l.AMOUNT SP~CIFIEO IN SMMFLG IS 
REM THE OVERLAY NUMBER 

oi2s ooio SMMINT ~ 1 = INTERRUPr 10 RECEIVED 
Qi~6 0041 SMMQ STM 
~!2! 0125 SMMJNT FLAG INTERRUPT 10 RECEIVED 
n1Jl) 0021 LDM 
Qi3i Q016 SAVE A 
n132 0113 CIL Tl RETURN WHERE INTERRUPTED 
2133 ooao LON SET SMM FLAG ANO GIVE CONTROL TO SMM 
n134 0017 T74 
n13S 0202 ATT T2 
~136 0264 UJP T2 

u eI3! 7177 CTRnL GO TO SMM 
21•2 0029 TEMP2 0 
n14t 0000 TEMP3 0 
nh2 0000 UNIT2X 0 

0144 PRG 144 
REM NORMAL I/O ROUTINE CONE BANK OR LESS) 

QI44 0041 NORMl STM SAVE ADDRESS 
n145 0162 EXIr6 
H•6 cHol TTA Tl SAVE TAG 
,;r.1 0041 STM 
oiso 0157 EXIT7 
iii st 0020 LON 
6!52 0003 lBNKTG 
n153 0202 ATT T2 
QI54 6264 UJP T2 

~ n1SS 1421 NORM2 GO EXECUTE ONE BANK I/0 
~ .... 56 go~o NORMlA ~ON 

US7 0090 EXIT7 0 Ol -
Ql6~ 0202 ATT T2 
QJ.61 02~, UJP T2 
Ql62 00f'0 EXIT6 0 RETURN JUMP 
f\163 0041 BUFFl STM SAVE ADDRESS 
nT64 0201 EXITS 
n16s 0103 TTA Tl SAVE TAG 
nT66 0041 STM 
iji6! 0176 EXIT9 
0171) oo?o LON 
QI7i 0003 BUFTAG 
Ql72 0202 ATT T2 
1'173 0264 UJP T2 GO EXECUTE BUFFER I/O 
,;;14 1443 BUFF2 

ohs 0020 BUFFlA LON 
o'i'16 ooao EXIT9 0 
nl77 0202 ATT T2 LOAO TAG ANO RETURN 
n~oo 0264 UJP T2 
o;oi 0000 EXITS 0 

REM SELECT FUNCTION ROUTINE 
0?02 0041 SELECT STM STORE FUNCTION CODE 
ozo3 0005 LFUNCT 
n~o4 0055 RAO UPDATE ADDRE?S POINTER 
ij?os OO!O RETuRN 
9~06 01~2 LOI Tl 
~?01 oo7o RETURN 
2?U 0041 STM SET UP RETURN iDORESS 
~~11 0226 EXIT 
o~i2 0103 TTA Tl 
oH3 0041 STM SAVE TAG 



n?i• 0223 EX I Tl GO TO SELFCT ROUTINE 
~~is 0020 LON 
n?i6 0003 SELTAG SfT TAG FOR JUMP 
~~i7 0202 ATT T2 
0~20 0264 UJP T2 
02~1 J4ao SELi 
ntt22 0020 SEL2 LON RETURN JUMP 
n?23 0000 EXlTl 0 
oz24 0202 ATT T2 
0225 0264 UJP T2 
r~26 0000 EXIT a 
oi21 00~1 GEN STM 
q~3Q 0245 EXITlO SAVE TAG AND ADDRESS 
Q?31 0103 TTA Tl 
f'!,32 0041 STM 
n~33 0242 EXIrll 
ni34 0020 LON SET NEW BANK TAG 
0;35 0002 GENT AG 
~~36 0202 ATT T2 
5?3! 0264 UJP T2 GO TO GENERATE DATA ROUTINE 
0?40 1000 GEN1 
o?4i qoiq GENA LON 
5;42 0000 EXITl 1 0 
c?43 0202 ATT T2 
n?•• 0264 UJP T2 RETURN JUMP 
o?4S oono EXIT10 0 

REM 
REM COMPARE DATA ROUTINE 

~ REM 

°' o?•6 0041 COMPl STM 
Ql41 0265 EXhl2 SAVE ADORESS 
n~SO Olo3 TTA Tl 
n2si 0041 STM SAVE TAG 
5zs2 Q26! EXIT13 
!')~53 0020 L.DN 
~254 0003 COM TAG 
&;ss 0202 ATT T2 
~;;56 0264 UJP T2 GO TO COMPARE DATA 
;;;57 15i5 C0MP2 
n;6o 0020 COMPlA LON 
5261 0000 EXIT13 0 
0~62 0102 ATT Tl 
;;;63 0202 ATT T2 
oz64 02~4 UJP T2 RETURN JUMP 
f'~65 QOgO EXIT12 0 

0003 COMTAG EQU 3 
0;66 0041 INT COM STM 
Q?6? 0360 TEMP 
ont> 02n3 TTA T2 
0~11 0041 STM 
~?12 0067 SAVrTG 
OtJ73 0020 LON 
t);74 0001 Tt'.'4 
n~1s 0202 ATT T2 
nfl16 0264 UJP T2 
;,~77 0632 INTf:Ot 
o3oo 00~5 STATUS RAO UPDATE AOnRESS POINTER 
ojoi oo7o RETURN 
~~02 oo2o LON 
n3o3 0001 T04 



n;o4 0202 ATT T2 
hos 02§., UJP T2 
Q,06 q4no STATA2 
~3U 0055 WAIT RAO 
~:,u 0070 RETURN UPDATE ADDRESS POINTER 
Q311 012? LOI Tl 
2u2 0070 RETURN 
2~!3 0041 STM 
n314 g3~2 EXITlB SET UP RETURN ADDRESS 
6ns Oln3 TTA Tl 
g:,16 0041 STM STORE TAG FOR RETURN 
~'.ll! 0326 EXIT2B 
0320 0020 LON 
hd QOQ3 Tl4 
g3i2 0202 ATT T2 
9~23 0264 UJP T2 
2~~· ~710 LOOplZ 
n~s OOH EXITlA LON 
g~~6 0000 EXIT2B 0 
~:,21 0102 ATT Tl 
0~30 0202 ATT T2 
0331 0264 UJP T2 RETURN TO ORIGINAL POINT 
Qi32 oo~o EXlTlB 0 
g:,33 0041 ERPORT STM SAVE ADORE SS 
2:,34 0351 EXIT16 
n~35 01ft3 TTA Tl SAVE TAG F'OR RETURN 
Qj36 0041 STM 

€>" ~~3! 0346 EX ITH 
IS' n4!l 0020 LON SET TAG AND ~o TO CODE OISPL.AY ROUTINE 

2~41 0001 T04 
n•2 0202 ATT T2 
2~43 0264 UJP T2 
Q~44 0563 ERRoRl 
o,45 0020 '=ON RETURN TO PROGRAM 
0346 0000 EX1Tl7 0 

~~·! 0202 ATT T2 
n5D 0264 UJP T2 
0351 0000 EXIT16 0 
0~52 oogo START LON 
nsJ 0002 no 
Q354 0202 ATT T2 
0355 0264 UJP T2 
0356 1350 rEsrsx 
n~57 oono AMNT3 
Q~62 0000 TEMP 0 
0~61 0000 EXPECX 
n~62 0000 EXPEC2 

o4no PRG 400 000160 

* ****** * * • • * 
* BANK * 
* Ol .. 

0 * .. * • ****** * 
o~oo 0122 STATA2 LOI Tl 
uot 0070 RETURN 
0!02 0241 STM T2 SET UP RETURN ADDRESS 
0403 0452 REH 
0404 0021 LDM 
0405 0005 LFUNCT 



ft406 0041 STM 
ij+o1 0076 TEMPl 
QHO 01;3 TTA Tl 0()0190 
'!4lt 0241 STM T2 
~4i2 0442 RET~ 000210 
Hi3 0003 CLA SET STATUS FUNCTION 
n414 0041 STM Oi)0230 
54is ~OQS LFUNCT 
"416 0203 TTA T2 
QH! 0102 ATT Tl 
~,2~ 0020 LON 000250 
~4~1 0424 SUTA RETURN AODRE~S 
r,422 Q064 RJP 
n42J 0210 SELECT 6 
Q,~. 0076 STATA INA 000290 
0425 0041 STM 000300 
~426 0003 ASTAT 000310 
ij~2? 0041 STM 
2~39 0054 AREG 
0431 oois LSM 000340 
~432. gOg4 EST AT 000350 
0~33 0011 LPM 
n434 0007 MASK OQ0330 
0~35 0041 STM OQ0360 
,,436 0360 TEMP 0()0370 
0437 0261 NZP T2 On0380 
o~t.n o•s~ ERRoR FIND ERROR 0~0390 
0441 0020 L.DN 000400 

~- ~442 qojo RET2 0 Oo0410 
'-I n443 0102 ATT Tl SET TAGS 

n444 9202 ATT T2 000420 
~445 0021 LOM 
0~46 0076 TEMPI 
0447 0041 STM 
n4so oois LFUNCT 
o~st Q2§4 ~JP T2 RETURN TO ROUTINE 0Q0430 
0452 0000 RETl 0 000440 
n453 0020 ERROR LON RESET STATUS SEQUENCE FLAGS 
g~54 0551 enx 
0455 0041 STM 
8456 0056 COMM3 
Hs1 0020 LON 
n460 0020 CODFl RESET ERROR 90oES 
o!61 0241 STM T2 
Q~62 os20 STATS 
n463 0021 STATl LDM FETCH INCoRR;cr STATUS 
0464 0360 TEMP 
Q~6S 0212 LPl T2 MASK FOR PARTICULAR BIT OR ~ITS 
,,466 0056 C0MM3 
Q~6! 0041 STM SAVE ERROR BITS 
Q47g 0073 TOG~LE 
11471 0216 LSI T2 
n412 oos6 C0MM3 
n4n g2~0 ZJP T2 GO REPORT ERROR 
n414 0511 STAB IT 
n47S oo5s STAT2 RAO 
n416 0056 C0MM3 UPDATE POINTERS 
~477 0020 LON UPDATE ERROR-CODE 
n5oo 0002 2 
~,01 0251 RAM T2 



fi502 
2~03 
n!504 
o!!iQS 
Qti5Q6 
250! 
qsu 
,,~11 

nsi2 
0513 
n!;i4 
o~ns 
Q~l6 
ns17 
0!52g 
n!21 
6s22 
n523 
0524 
n52S 
QS~6 
0§27 
0§30 
OS3l 
n532 
0!533 n,34 
n53S 
OS36 
OS37 
054~ 
0541 
0542 
Q!43 
ns44 
nS45 
nS46 
o!S47 
QSSQ 
nss1 
ns52 
n553 
~s54 
gsss 
n!J56 oss1 
0560 
ns6l 
n§62' 
OS63 
;;~64 
OS65 
n~66 
os6t 
o~no 
os71 
0572 
os73 
ns74 
ns75 

os2o 
0034 
0044 
6261 
0463 
0264 
0441 
0021 
0360 
0216 
00~6 
0041 
0360 
0020 
0020 
0041 
0063 
0021 
0076 
0041 
0005 
0021 
0004 
0041 
ijo§2 
0011 
0073 
0261 
0543 
0020 
0001 
0051 
0063 
0203 
0102 
0020 
0475 
0064 
0333 
oois 
otit> 
0001 
0002 
0004 
0010 
0020 
0040 
cHoo 
0200 
0205 
0563 
0021 
Q0~3 
0302 
0021 
0063 
0204 
0572 
00~1 
0052 

STABIT 

STATS 

PROCES 

NONEXP 

EXP 

BITX 

ERROR! 

ERROR2 

STATS 
SBN 
CODi:lO 2 
NZP T2 
STATl 
UJP T2 
RET? .. 1 
LOM 
TEMP 
LSI TZ 
C0MM3 
STM 
TE Mp 
LON 
C00El 
STM 
ERR(:OO 
LDM 
TEMpl 
STM 
Lf'UNCT 
LDM 
ESTAT 
STM 
ERR ABX 
LPM 
TOGGLE 
NZP T2 
EXP 
LON 
1 
RAM 
ERRC;OD 
TTA T2 
ATT Tl 
LON 
STAr2 
UJP 
ERPoRT 
15 
110 
1 
2 
4 
10 
20 
40 
100 
200 
ABX T2 
ERRr')Rl 
LDM 
ERRcDl 
ATT T3 
LDM 
ERRcOD 
ABR T2 
ERRoR2 
LDM 
ERR ABX 

GO CHECK NEXT STATUS BIT OR BITS 

RETURN TO PROGRAM 

REMOVE OETEC!EO STATUS BITS FROM ERROR FILE 

STORE ERROR 900E IN DISPLAY ROUTINE 

RESTORE LAST FUNCTION 

SAVE EXPECTED STATUS FOR DISPLAY 

DETERMINE EXP;CTED ERROR OR NOT CONDITION 

ADJUST ERROR ~ODE FOR PROPER CONDITION 

GO REPORT STATUS ERROR 

ILLEGAL BCD 
PROGRAM ERROR ANO NO WRITE wRlNG 
BCD 
NOT RE'AOy 
PARITY ERROR 
PROGRAM ERROH 
FILE MARK -
LOAD POINT 0~ END OF TAPE MARK 
NO WRITE RING 
BUSY 
WAIT FOR RUFFER TO FINISH 

LOAD TAG 3 WITH UPPER 2 BITS OF ERROR CODE 

062320 

002330 
002340 
002350 
002360 

Og2~00 
Oo2410 
Oo2420 

LOAD BER REGISTER WITH LOWER 8 BITS OF ERROR CODE 

ERROR JUMP AUORESS IF BUFFER BUSY 
LOAD BXR REG• WITH EXPECTED DATA OR STATUS 



ns76 0205 ERROR3 ABX T2 
~!H! 0576 ERRoR3 BUSY JUMP AOORfSS 
Q{'H 0055 RAO 
n(,01 0037 ERRoRS COUNT ERRORS 
0~02 00~1 LOM 
2~03 0002 SWITCH CHECK PARAMETER FOR STOP ON ERROR 
~{'Q4 0010 LPN 
Q(l05 0004 4 
O(t06 0260 ZJP T2 NO STOP ON ERROR 
~~g? Q627 GOl 
QftU 0021 LOM CHECK ERROR COUNT 
~Ut QOS\ ERR AMT 
~(-12 0260 ZJP T2 STOP ON ERROR 
q('ll 0622 STOp2 
004 0035 SBM STOP AFTER XXX ERRORS 
2HS 0037 ERRORS 
2H(t 0261 NZP T2 COUNT NOT YE! REACHED 
Q~H 0627 GOl 
2~~g 0041 STM ZERO COUNT 
Q(i?l 0037 ERRoRS 
0~?2 oo~o STOP2 LON 
f)f;23 0004 T20 
H~• 0202 ATT T2 
0~25 0264 UJP T2 
2('~6 2330 G02 
Q{'2! 00t3 - GOl CIL 
2~3Q 0064 UJP RETURN TO PROGRAM 
Q(t31 0345 EXIT17 ... 1 

~ OF-32 0021 INTCOl LOM 
"(:) ~~33 0360 TEMP 

Q~34 0260 ZJP T2 INTlO RESFRVEO FOR SMM 
2(135 0642 CONT IN 0 = INTERRUPT 20 
0~36 Q262 PJP T2 
~(»3! 0642 CONrIN 2 = INTERRYPT 40 
0640 0020 LDN 
Q~4l 0002 2 
Q~42 0041 CONT IN $TM SAVE ~AST lN!ERRUPT INDICATOR 
g~43 0006 LINT 
2~44 @O~O AON 
n645 0665 BIAS FIX TRANSFER ADDRESS 
nA46 0241 STM T2 
~~H Q651 INT JP 
2~s2 0221 LOM T2 
Q~51 0000 INT JP 0 
Q~52 0241 STM T2 
~~53 0655 INTJPl 
~(154 026~ UJP T2 
2fi~S 0000 INTJPl b 
""56 0021 INTRET LDM 
r~s1 0067 SAVITG -. - 02n2 ATT T2 Q~6Q 
Of..61 0021 LDM RESTORE DATA SAVED'ON INTERRUPT 
n662 ooi& SAVF-:A 
6~63 0113 Cil .. Tl RETURN WHERE INTERRUPTED 
0~64 0077 HLT *****TEMP HLT NO RETURN AFTER INTERRUPT 
""6s 06!i> BIAS INT20J INTERRUPT ADDRESSES 
& • 

f\(,66 01n1 INT30J 
~~6! 0771 INT4.0J 
Q~7g 0021 INT20J LDM 
n,;71 0362 EXPEC2 CHECK FOR INTERRUPT EXPECTEu 



0260 
Q7iS 
0003 
0041 
0362 
ij264 
0656 
0021 
0361 
0260 
0723 
0003 
0041 
0361 
0103 
0041 
0056 
0264 
0746 
0020 
0045 
0041 
0063 
0264 
0727 
0020 
0047 
0041 
0063 
0021 
0006 
0041 
0052 
0021 
0003 
0041 
0054, 
0103 
0041 
0056 
0020 
0746 
0064 
0333 
0021 
0006 
0260 
Q7~~ 
0020 
0002 
0041 
0005 
0203 
Ql~~ 
0020 
0764 
0064 
0210 
0021 
0056 

INT30J 

INT304 

INT20K 

INT34 

INT234 

OROPIT 

OROPl 

ZJP T2 
INT? OK 
CLA 
STM 
EXPf.:C2 
UJP T2 
INTRET 
LDM 
EXPirCX 
ZJP T2 
INT~4 
CLA 
STM 
EXPECX 
TTA Tl 
STM 
C0MM3 
UJP T2 
DROP IT 
LON 
COD!ll l 
STM 
ERReOO 
UJP T2 
INT~34 
LON 
C00E12 1 
STM 
ERRcOO 
LOM 
LINT 
STM 
ERR ABX 
LOM 
ASTAT 
STM 
ARE~ 
TTA Tl 
STM 
COMM3 
LON 
DROpIT 
RJP 
ERPoRT 
LDM 
t.IN;: 
ZJP T2 
OROpl 
LON 
SLO 
STM 
LFUNCT 
TTA T2 
ATT Tl 
LON 
OROpl 
RJP 
SELF'CT 6 
LOM 
C0MM3 

ZERO • INTERRUPT NOT EXPECTED 

INTERRUPT EXPECTED 
ZERO • INTER~UPT NOT EXPECTED 

SET UP ERROR CODE FOR UNEXPECTED INTERRUPT 

SET UP ERROR CODE FOR UNEXPECTED INT 30 OR 40 

SET UP ERROR DATA FOR DISPLAY 
LAST INTERRUPT INDICATOR TO ABX REGISTER 

LAST STATUS !O A REGISTER 

SAVE TAG ONE 

GO REPORT ERROR CONDITION 
IF EXTERNAL INTERRUPT, GO DROP SAME. 

GO DROP EXPE~NAL INTERRUPT 

RETURN AOORE?S 



nl66 0102 ATT Tl 
6!6! 0264 UJP T2 
Q!7~ 0656 INT~ET 
n711 0021 INT40J LOM INTERRUPT EXPECTED 
n712 0361 EXPECX 
0173 0261 NZP T2 
0114 01ns INT304 
0;1s 0264 UJP T2 
n176 01?,3 INT14 

1000 PRG 100;; 
* ****** * 
* * * * 
• BANK • • 02 * 

* • • * 
• ****** * 

iQoo 00~0 GENl LON 
!QQl 0014 OUTTAG 
1002 0302 ATT T3 
Ho3 0020 LON RESET BCD GENERATOR INITIAL NUMBER 
uo• ooh l 
1nos 0241 STM T2 
1006 1044 BC Di 
Ha! 0021 LDM CHECt< FOR TyPE OF GENERATOR 
!~U 0062 DATTYP BIT 0 • aco 
1,,11 0034 SBN BIT 1 • BINARY (88ITS> 
iQi2 0020 2n BIT 2 = SHIFTING 13 
1,,13 0263 NJP T2 BIT 3 = RANDOM 
1ni4 1017 NEXTl BIT 4 = AU. ONES <377) 

~ Bis 0264 UJP T2 
ti\16 1175 GE No NE GO GENERATE ALL ONES 
Bi! 0030 NEXTl AON 
HU ooio 10 
12~1 0263 NJP T2 
tn22 1025 NEXT2 
lai?3 0264 UJP T2 GO GENERATE RANDOM DATA 
1t'Z4 1223 RANOl 
in2s 0030 NEXT2 AON 
io26 0004 4 
l f"27 0263 NJP T2 
!232 1033 NEXr3 
u:n 0264 UJP T2 
tn32 1135 SHIFTl GO GENERATE ~HIFTING 13 
H33 0030 NEXT3 AON 
lf\34 0002 2 
j;35 0262 PJP T2 GO GENERATE I;; I NARY DATA 
in36 llOS BINARY 
i031 0020 BCDlA LON GENERATE BCD DATA 
!249 oon1+ 4 
11\4 l 6241 STM T2 
i~42 1064 BCD~ 

!~43 qo~p LON 
1 n44 oon1 BCDl 1 
i64S 6341 STM T3 
lt\46 6000 OUTPUT 
H•1 0255 BC02 RAO T2 AD ONE TO BCD DATA WORD 
i~sn 1044 BC Di 
insi ooio LPN 
H52 0077 71 USE 1---77 DATA WORDS ONLY 
Tns3 0241 STM T2 



Hs4 1044 BC Di 
12ss 0260 ZJP T2 IF ZERO GENERATE ANOTHER WORD 
1n56 1047 aco; 
1~57 02ss RAO T2 
H62 1046 BCD? •l 
H6t 0261 NZP T2 
1n62 1043 BC Di .. 1 
in63 0020 LON STORE BOUNORY ADDRESS DATA 
;n64 0004 BCD3 4 
in6s 0341 STM T3 
H66 0377 377 
1~67 0251 RAM T2 UPDATE OAf A FOR NEXT BOUNDRY ADOREss 
i~1n 1064 8CD1 
H11 0303 TTA Tl CHECK FOR BO!H BANKSCOMPLETE 
H72 0034 SBN 
tn73 0015 OUT TAG 1 

H1• Q06i) ZJP 
u1s 0241 GENA RETURN 
1"76 0020 LON 
;n11 0015 OUTf AG 1 

n:oo 0302 ATT Tl 
1101 0255 RAO T2 
no2 i044 BCD'f 
ij]3 0264 UJP T2 
no• 1043 BCD1 -1 GO GENERATE SOME MORE DATA 
nos ooao BINARY 1.,DN GENERATE RIN~RY DATA 
1106 0000 BINl 0 o----377 

~ lU! 0341 STM T3 
t 110 6000 BIN2 OUTPUT STORE IN OUTPUT AREA 
ii ii 02~5 RAO T2 
1112 1106 8INi 
iii3 0241 STM T2 
t 114 1110 BIN? 
ii!S 0261 NZP T2 
11!6 pns BIN'i' •l 
1117 0020 LON STORE DATA A! BOUNORY ADDRESS 
n:~o 0377 377 
1121 0341 STM T3 
11~2 03?1 377 
1123 03n3 TTA Tl 
ir2• OOJ4 SBN CHECK FOR ALL BANKS FILLED 
nis 9oq T54 
1126 0060 ZJP 
Ii2! 0241 GENA RETURN 
1130 0020 LON 
ii Ji 0013 T54 SET NEXT SANK TAG 
1132 0Jn2 ATT TJ nn 0264 UJP T2 
!J.34 llnS BI Ni •l 
U35 0020 SHlFTl LON STORE SHIFTING DATA (13) 

U36 ooiJ 13 IN OUTPUT AREA 
1131 0241 STM T2 
1140 1142 SHIFT2 
i1'4t 0020 LON 
ii42 ooiJ SHIFT2 13 

lH 3 0341 STM T3 
U44 ~ooo SHIFT3 OUTPUT OUTPUT AREA 
1145 0001 SHA 
Tl46 0241 STM T2 SHIFT DAT A WORD 
;;47 1142 SH1FT2 



j15ij 0255 RAO T2 
i!5i 110 SHIFT3 
1152 0261 NZP T2 
1153 1141 SHIFT2 •1 
ns4 0221 LDM T2 
uss 1142 SHIF'T2 
1156 0341 STM TJ SPECIAL STORE FOR BOUNDRY ADDRESS 
ns1 0377 377 
Ii60 ooh SHA 
U61 0241 STM T2 
1162 1142 SHIFT2 
il63 0303 TTA T3 CHECK FOR ALL BANKS FULL 
1164 QOj4 SBN 
H6s 0015 OUT TAG 1 
Il66 0060 ZJP 
1167 0241 GENA RETURN 
ij)2 0020 LON 
un ~OiS OU TT AG 1 
1172 03~2 ATT T3 
I!73 0264 UJP T2 
1174 1141 SHIF'T2 •l 
ihs ~oao GENO NE LON GENERATE ALL ONES (377) 

ii1~ ()377 377 
1177 0341 STM TJ 
1~00 6000 ONES! OUTpUT 
izo1 02~~ RAO T2 
1i'02 12no ONES I 

'\j izo3 0261 NZP T2 
l...j 1~04 1175 GE No NE ALL DATA SAME IN OUTPUT AREA 

i~os 00~0 LON 
izo6 0377 377 
uu 0341 STM T3 BOUNORY ADOREss STORE 
l?lD 0377 377 
l~!l 03~3 TTA T3 
1~12 0034 SBN CHECK ALL BANKS FULL. 
ifi3 oois OUTfAG 1 
!?14 0060 ZJP 
1'15 0241 GENA RETURN 
I~h 0020 LON 
!?l! oois OUT TAG 1 
1 :l'20 0302 ATT T3 
1?21 0264 UJP T2 
1?22 1175 GENoNE GO GENERATE 

REM 
1~23 0103 RANOl TTA Tl SAVE TAG ONE 
iz?4 6241 STM T2 
1'25 1235 RANOlA 
i?26 0203 TTA T2 
!Z2! 0102 ATT Tl TAG 2 TO TAG l FOR RETURN JUMP 
li'30 0020 LDN 
i23t 1234 RANolC RETURN ADDRESS 
1~32 0264 UJP T2 GO GENERATE A RANOOt.1 NUMaER 
'1?33 13n4 GE No AN 
];34 ijo~p RANDlC LON 
!z3s QOOO RANDI A ;; RESTORE TAGS 
1~36 0102 ATT Tl 
1~37 0021 LDM STORE RAN!)OM NUMBER 
n42 0066 RANDMl 
1?41 6341 STM T3 IN OUTPUT AREA 
t~42 6000 RAN02B OUTpUT 



nu 0264 UJP T2 
1~44 1245 RAN02F RAN02C 
t~45 0255 RAN02C RAO T2 ADJUST STORAGE ADDRESS AND 
1;46 1242 RAND28 REPEAT IF BANK NOT FULL 
i~47 0261 NZP T2 
Usn !22~ RANDl 
1151 0020 LON SET UP FOR BOUNDRY ADDRESS 
1~52 0377 377 
HsJ 0241 STM T2 
ii!54 i242 RAND2B 
1155 0020 LON SET JUMP BACK TO NORMAL 
izS6 i263 RANr\2E STORE AFTER A BOU NO RY ADDRESS STORE 
l?S! 0241 STM T2 
!?62 1244 RAN02F 
1'61 0264 UJP T2 
i?62 i2i3 RANnl 
1163 0003 RAN02E CLA RESET RANDOM DATA STORAGE FOR 
J?64 0241 STM T2 NEXT BANK 
1?65 i242 RAN028 
;;66 0020 LON 
Iz6! 1245 RANo2C RESET JUMP FOR NORMAL STORAGE 
1'1n 0241 STM T2 
1i7i 1244 RAN02F 
i272 Qlo~ TTA T3 UP TAG 3 AND 
t,73 0030 AON CHECK FOR AL.l BANKS FULL 
!~74 0001 l 
1~75 0302 ATT T3 

'1 i?76 0034 SBN 
l'.11 0015 OU TT AG 1 

~ 1:,qg 0261 NZP T2 GO GENERATE MORE DATA 
1~01 i2~3 RANol 
1302 0064 UJP 
Ho3 0241 GENA RETURN JUMP 

REM 
REM DATA GENERATOR ROUTINE CRANOOM> 
REM 

ho• 0241 GENRAN STM T2 GENERATE A RANDOM NUMBER 
uos 1347 EXIT14 SAVE TAG ANO ADDRESS FOR RETURN 
h96 0103 TTA Tl 
HO! 0241 STM T2 
131!) 1344 EXITlS 
1311 0025 LCM 
Hi2 0066 RANDMl SET SQUARING AMOUNT 
l:U3 0041 STM 
n1• 0076 TEMpl 
1 :115 0021 SQUARE LDM SQUARE OLD RANDOM NUMBER 
Hh 0066 RANQMl 
nl! 0051 RAM 
n~2 0360 TEMP 
n21 ooss RAO 
1322 0076 TEMPl 
h23 0261 NZP T2 
i~24 13i5 SQUARE 
1325 0021 L.DM GET OLD RANDOM NUMBER ANO 
1326 0066 RAND Ml ADD TO NEW ?QUARED NUMBER 
i~27 0031 ADM 
ijJo 0360 TEMP 
nJ1 0031 ADM ADD VARIABLE 
nJ2 0074 VAR 
1133 0041 STM 



1]34 0066 RANDMl NEW RANDOM NUMBER 
}335 0051 RAM 
ij36 0014 VAR 
!P! 0021 LDM 
1 ~4n 0360 TEMP CHANGE VARlAdLE 
i~4i Q051 RAM 
l342 0074 VAR 
h43 0020 LON 
Ho oo~o EX1Tl5 0 RETURN JUMP 
!'.l45 0202 ATT T2 
p46 0264 UJP T2 
!341 QOOQ EXITl't 0 
1 ~50 0020 TESTSX LON 
hsi 0011 77 601,608 D~TA COMPARE MASK 
ij52 ooo STM 
1~53 0025 MASKU 
h54 0021 LDM 
h$S 0060 MASKI CHECK FOR 609 TAPE DRIVE 
1~56 0260 ZJP T2 601 DRIVE 

.. h5! 1366 TESrSY 
1l60 0020 LON 
i~6i 0377 377 609 DATA COMPARE MASK 
!~62 0041 STM 
1363 002~ MASKlA 
1~64 0020 LON 609 DRIVE 
h6S 0004 4 
i:,66 oo3o TESTSY AON 
1 ~67 0021 21 

~ 
h10 0041 5TM 
1)71 0026 FILE 609 ALWAYS HAS PARITY ERROR ON FILE MARK. 
p72 0020 LON 
nn 0004 T20 
1 :,74 0102 ATT Tl 
h75 0202 ATT T2 
t'.H6 0264 UJP f 2 
hn 20~0 re:srs 

1400 PRG 140• 
• ****** * • * * * • B4NK • 

• 03 • 
• • • * 

• ****** * REM SELECT FUNCTION ANO RETURN 
l400 0020 SEL.l LDN 
1401 0010 CON TR SET CONTROLL~R NUMBER 

0010 CON TR EQU 1 (\ 
1402 0031 ADM ADO UNIT NUMBER 
1463 0050 UNIT 
l404 0241 STM T2 
:hos 1415 UNIT2 
1406 0041 STM 
1401 0142 UNlf2X 
HH 0021 LOM GET FUNCTION 
1411 0005 LFUf'.JCT 
14i2 0241 STM T2 
HiJ 1416 UNIT3 
1414 oo7s EXF SELECT TAPE URIVE 
;4i5 0000 UNIT2 ') 

1416 0000 UNITJ 0 SELECT FUNCTION 



Hi! 0064 UJP 
142n 0222 SEL? RETURN 

REM 1/0 NORMAL 2ti6 WORDS OR LESS 
i42i 00~1 NORM2 LDM 
1422 0071 TAG~A SET 1/0 HG 
H~J 0302 ATT TJ 
1424 0021 LOM 
H~s 0017 IOTYP READ OR WRIT~ FUNCTION 
Hi6 0241 STM T2 
H~1 1434 N0RM2A 
1430 0021 LDM 
1431 0065 LWA SET LAST ADDRESS + 1 
1432 0241 STM T2 
H33 i•n ~0RM28 
1434 0000 NORM2A n READ OR WRITE (72 OR 73) 

HJs OOQO Q FIRST WORD AqORESS 
1436 0000 NORM2B 0 LWA •l 
Hn 0041 STM 
H4~ 0064 LAST SAVE TERMINA!ING ADDRESS 
1441 0064 UJP RETURN 
1442 0156 NORP.4U 

REM BUFFER l/0 ROUTINE 
H•3 ooi1 BUFF2 LDM SET TAG 3 FOR LOADING OF BER REGISTER 
H44 0011 TAG)A 
1445 0302 ATT T3 
H~~ 0003 CLA LOWER 8 BJT ADDRESS ALWAYS ZERO 
H4! 0204 BUFF2A ABR T2 

~ H$2 1473 BUSyl 1 
~ HSl 0021 LOM SET TAG FOR LOADING OF BXR REGISTER 

U52 0072 TAG38 
1453 0Jn2 ATT T3 
i454 Oo21 LOM LAST WORD AOD~ESS •l OR •2 
Hss 0065 LWA READ IS LWA +le WRITE IS LWA •2. 
Hs6 02~5 BUFF2B ABX T2 
HS! i473 BUSyl l 
146ft 90;1 LDM 
'f46i 0011 IOTvP 
H62 0241 STM T2 
H63 1466 8UFF2C 
1464 0041 STM EXPECT BUFFE~ INTERRUPT 
H6S 0362 EXPEC2 
H6(> 0000 BUFF2C 0 READ OR WRITE FUNCTION 
146, i473 BUSyl 1 
1470 0064 UJP 
)47i 0175 BUFFlA RETURN AFTER OPERATION 
H12 dooo BUSYl 6 
1473 0203 TTA T2 
H74 0102 ATT Tl 
1475 0020 LON BUFFER BUSY ERROR CODE TO 
u1~ Q066 CODE'.20 ENTRANCE RE~ISTER 
1417 0041 STM 
l!§Q~ 0063 ERRcOD 
!5Q1 0021 LDM LAST STATUS fO A REGISTER 
1!§02 0003 ASTAT 
!"03 0041 STM 
11!04 0054 AREG 
im;os 0021 LDM PRESENT BUFFER OPERATION, 
1~06 0077 IOTYP 270 a BUFFER READ 
i~07 0041 STM 271 = BUFFER WRITE 
1~io 0052 ERR ABX 



;~n 0020 LON 
1~12 1443 AUFF"2 

i"i3 0064 RJP GO REPORT ERl-<OR 
1~14 0333 ERPoRT 

00~2 GENT AG EQU 2 
0003 18NKTG EQU 3 
0003 2BNKTG EQU 3 
0003 BUFTAG EQU 3 
0016 INNTAG EQU 16 

-- 00!4 OUTTAG EQU 14 
oog~ SELTAG EQU 3 
6000 OUTPUT EQU 600~ 

REM 
REM COMPARE DATA ROUTINE 

I!§iS 00?.0 COMP2 LON 
1!H6 0016 INN TAG SET TAGS l ANO 3 FOR 
i'!li! 0102 ATT Tl COMPARING DATA READ AND WRITTEN 
1~20 0020 LON 
l!§2l ooh OUT TAG 
;!§i2 0302 ATT T3 
l'J23 0003 CLA 
I!§~4 0041 STM START COMPAR~ WITH FWA 
!~~5 0057 DA TA IO 
1!§26 0322 COMP2A LOI T3 WRITE DATA BANK 
l!l§2l 0057 DATA IO 
!sJQ 0116 LSI Tl 
!~31 0057 DAT";'IO DATA READ BANK 
!S32 ooil LPM MASK FOR CORRECT TAPE DRIVE 

'J 1!§33 0025 MASKlA DATA IS 77 IF LIU OR 608 DRIVE 

'.\ REM DATA IS 377 lF 609 TAPE DRIVE 
t!§34 0261 NZP T2 
i535 \610 OATE"RR GO TO ERROR HOUTINE 
1~36 0055 COMP3A RAO 
is37 oos7 DATA IO UPDATE COMPAH ADDRESSES 
Is•n 0260 ZJP T2 CHECK FOR MO~E BANKS 
1§41 lsso C0Mp2B 
!!§42 0035 SBM 
lS43 0075 AMNTl LESS THEN ONE BANK 
J.544 0261 NZP T2 
1§45 1526 C0MP2A 
i~46 0064 UJP 
is4! 0260 COMPlA EXIT. COMPA~ING FINISHED 
t§5n 0321 COMP2B LDM T3 
1~s1 0377 377 BOUNDRY ADDR~SS 
1~52 00;1 LPM MASK FOR cORHECT TAPE DRIVE 
i§S3 00~5 MASKlA DATA IS 77 If L/U OR 608 DRIVE 

REM DATA IS 377 lF 609 TAPE DRIVE 
!554 0135 SBM Tl DATA IS 377 IF 609 TRANSPORT 
1-;ss 0377 377 BOUNORY ADOR~SS 
i$56 0260 ZJP T2 
1~57 1566 C0MP2C 
1~60 0020 LON 
l56l 0377 377 
1~62 0041 STM DATA ERROR AT BOUNDRY ADDRESS 
y-;63 0057 DATA IO INDICATE ROUNDRY ADDRESS FOR ERROR REPORTER 
J§64 Q264 UJP T2 GO REPORT ERROR 
im;65 16io DA TERR 
1566 0103 COMP2C TTA Tl UP TAG CHECK NEXT BANK 
'i'a;67 oo3o AON 
l~Hn 0001 1 



i!S11 0102 ATT Tl 
1U2 0303 TTA T3 
hn 0034 S8N 
1~74 0015 OUT TAG 1 
h1s 0260 ZJP T2 IF COMPARE COMPLETEDt EXIT 
i~76 0260 COMPlA 
1~77 oo;o LDN 
Ho9 oots OU TT AG 1 
HiOl 0302 ATT T3 
1(,02 0021 LOM SET LWA FOR ~INAL BANK OF DATA 
H93 0100 AMNT2 
l~Q4 0041 STM 
!(!05 0075 AMNTl 
11!06 0264 UJP T2 
Ho1 \526 COMP2A GO COMPARE FINAL DATA BANK 
!H!l 0020 DA TERR LDN 
HH ooso CODE13 DATA COMPARE ERROR 
lftl2 0041 STM 
Hll 0063 ERRrOO STORE ERROR CODE FOR SMM 
H!• i322 LOI TJ GET LAST COMPARED EXPECTED DATA WORD 
Hi!S 0057 DATA IO 
Hl~ 0041 STM STORE FOR DISPLAY 
!('l! OOS2 ERR ABX 
11\20 0122 LOI Tl GET LAST COMPARED RECEIVED DATA WORD 
H?i 0057 OATAIO 
H~2 0041 STM STORE .FOR ERROR DISPLAY 
aaJ Q0~4 AREG 

" H~4 0103 TTA Tl 
~ !~~s 0241 STM T2 

!~~6 i647 SAVE:l 
!{'2! 0203 TTA T2 
1t,3n 0102 ATT Tl 
HJi 0303 TTA T3 
11132 0241 STM T2 
!~33 i652 SAVE3 
!ft34 0020 LON 
!~35 1640 C0Mp2F RETURN ADDRESS 
lA36 0064 UJP GO REPORT ERROR VIA SMM 
HJ! Q3~3 ERPoRT 
U4!! 0102 COMP2F ATT Tl 
!ft4l Oo20 LON 
11,t42 i6i6 SAVEl •1 RETURN ADDRESS 
!~43 0013 CIL 
!~44 0064 UJP GO CHECK FOR INTERRUPT 10 
!~45 c)lo2 SMMgX 
}f,46 0020 ~ON 
H4! 0000. SAVEl 0 RESTORE TAGS AND 
g,Sg OlQ?- ATT Tl CONTINUE COMPAR 
lf,51 0020 LON 
Hs2 0000 SAVE3 0 
g,53 0302 ATT T3 
H54 ""0021 LDM 
11,55 0057 DATA IO 
i~56 0260 ZJP T2 
l(lS? 1536 C0Mp3A 
)f;60 0034 SBN GO CONTINUE ~OMPARE AFTER ERROR DISPLAY -· - 0377 377 !('61 
!~62 0261 NZP T2 
!~63 1536 COMpJA 
1664 0041 STM 



i~65 0057 DATA IO 
H66 0264 UJP T2 
H6! 1566 C0MP2C GO COMPARE 
1A7t> 0020 NEXSEC l..DN 

IS ON THE FIHST MAG TAPE SECTIONS OF TESTS 
SMM92 MUST B~ RELOADED AND USE TEST PARAMETER 14 

ihi 0055 C00f 15 
REM IS ON THE SECOND MAG TAPE SECTIONOF TESTS 
REM. I SMM92 MUST SE RELOADED AND USE TEST PARAMETER 015 

H12 Q041 STM 
H73 00~3 ERR~OO 
H74 OOn3 CLA 
,_,75 0041 STM 
H76 0052 ERR ABX 
!61! 0041 STM 
1'?00 0054 AREG ---- 0020 L.DN lTOl 
If 02 0004 4 
!!Q3 0102 ATT Tl SET TAG FOR HEtURN TO END TfST 5ECTION 
1704 0020 LON 
I?os 2047 xxx .. s GO END ALL TESTING 
l!Q6 0064 RJP GO REPORT COUE VIA ~EGISTER DISPLAY 
1107 0333 ERPoRT 
i!H oo~o LOOPlZ LON 
l!ll 0004 T20 
!!12 0202 ATT T2 
1!13 QlQ2 ATT Tl 
1114 0003 CLA 

~ ifis Q041 STM RESET DELAY COUNTERS TO ZERO 
'O 1716 0076 COMMl 

Hi1 0041 STM 
Ii2D o~ss C0MM2 
!!21 0041 STM 
1'?22 0056 C0MM3 
';72-3 0264 UJP T2 
1724 21jo LOOpl 

2000 PRG 200~ 
• ••ttt••• • 
* * • * 
* BANK * 
* 04 * 

* * • * 
* ****** * REM 

REM SELECT TEST SECTION 
REM 

2noo 0020 TESTS LPN RESET FLAGS 
2601 0001 1 
'no2 0241 STM T2 
2~03 2021 TESTS! 
200• 0020 LON 
~nos 2112 TGT~ST 

~206 0241 STM T2 
~U1 2070 RUNA 1 
2f\10 0020 LON 
?~ii 2121 LOCTES 
Hi2 0241 STM T2 
f'l\13 2075 RUNA2 
~~i4 0021 TESTSA LDM CHECK FOR TESTS WANTED TO RUN 
'-nis 0047 PAR AM IF PARAMETER IS ZERO, RUN ALL• 



l2l6 0260 ZJP T2 
2~17 2057 RUN ALL 
?~~9 0010 LPN 
21\21 ooh TESTS! 1 MASK FOR EACrl TEST 
~n22 0261 NZP T2 
znn 2065 RUNX GO EXECUTE TEST 
~"2• 0255 RAO T2 
2~25 2070 RUNA 1 
;~26 0255 RAO T2 
2ft27 ?o7s RUNA2 
2ho 0221 TESTSB LDM T2 ALTER MASK FOR NEXT TEST 
2~3i 2021 TESTS I 
~~32 0001 SHA 
2~33 0241 STM T2 
?~34 2021 TESTSl 
~~35 QOj4 SBN 
~n36 0001 1 CHECK FOR ALL TESTS COMPLETED 
i~l! 0261 NZP T2 GO CHECK FOR NFXT TEST 
2n4o 20i4 TESTS A 
2n•i 0021 LDM 
za•2 0002 SWITCH CHECK FOR REPEAT Of AL.L TESTS 
2n43 0010 LPN 
2s•• 0100 100 
21\45 0261 NZP T2 GO REPEAT TESTS 
2~46 2000 TESTS 
2~4! QO~o LON 
2"50 0001 1 
2~5i glo? ATT Tl 

~ z2s2 90~0 LON 
~~53 0092 2 
~n54 0204 xxx ABR T2 
zass 2054 xxx 
2~56 0077 HLT END OF TEST HALT 
2n57 oo2o RU NALL LON 
2~60 q210 270 SET PARAMETEH FOR RUNNING SECTIONS D1E1F1G. 
2n6i ~041 STM 
2~62 0041 PAR AM 

~263 0264 UJP T2 GO CHECK ~OR NEXT TEST 
21'64 2014 TEST SA 
2n6S 0041 RUNX STM 
2n66 0011 SECTS SAVE SECTION BIT NUMBER 
2~67 0221 RUNA LDM T2 SET TEST TAG 
2~70 2112 TGTEST 
2n1i 0102 ATT Tl 
2~72 0255 RAO T2 
2n13 2070 RUNA 1 UPDATE TAG S~TtER 
2n14 02~1 LDM T2 
2n7s 2121 RUNA2 LOCTES SET TEST ADDRESS FOR JUMPING 
2n16 0241 STM T2 
2n11 2110 RUNAl 
2roo 0255 RAO T2 
Ho1 2075 RUNA2 
?J,02 Oln3 TTA Tl 
2103 0202 ATT T2 
?104 0003 CLA CLEAR EXPECT~O STATUS 
uos 00~1 STM 
2J.06 0004 ESTAT 
2107 0264 UJP T2 GO EXECUTE TEST 
HH oogo RUNAl 0 
nu 0000 TEST 



Hi2 0003 TGTEST TESATG TEST TAGS 
2li3 0003 TESATG 
Hi• 0003 TESrTG 
nlS 0005 TESnTG 
Hi6 ooio TESETG 
2117 0011 TESiTG 
~1'20 0013 TES~TG 
H2i 1670 LOCTES TESTA TEST ADDRESSES 
~T22 i670 TESTB 
i!23 1670 TES:;:C 
n24 24iji> TESi'Dl 
n~s 4201 TES TE 
2126 4634 TESTF 
2;21 S5i6 TESTG 

0003 TESATG EQU 3 
0003 TESBTG EQU 3 
QOOJ TESCTG EQU 3 
0005 TESOTG EQU 5 
0010 TESETG EQU 10 
ooi1 TESFTG EQU 11 
0013 TESGTG EQU 13 
1670 TESTA EQU NEXsEC 
i670 TESTS EQU NEXsEC 
i670 TES TC EQU NEX~EC 

REM 
2'130 0021 LOOPl LOM 
~!Ji 0142 UNIT2X GET UNIT AND CONTROLLER NUM~ER 
::?132 0241 STM T2 

~ 2h3 2135 UNir2A 
H34 0075 EXF READ STATUS 
2'35 0000 UNIT2A 0 
fi3~ 0000 RST 
U31 0076 INA INPUT STATUS 
~149 0013 CIL 
2141 0041 STM SAVE STATUS 
2142 0054 AREG 
~143 ooil LPM MASK FOR STATUS WAITING FOR 
2144 0046 WTBrT 
2)45 0060 ZJP RETURN IF STATUS HAS DROPED 
fi46 6325 EXITlA 
~147 ooss RAO 
Hs9 0076 COMMl DELAY AND WAIT FOR STATUS TO DROP 
2151 0261 NZP T2 
2152 2134 UNIT2A •l 
~153 0055 RAO 
2154 0055 COMM2 
Hss 0261 NZP T2 
2156 2134 UNIT2A -1 
2157 0055 RAO 
~l60 0056 COMM3 
2!61 0261 NZP T2 
2162 ?tj4 UNIT2A •l 
2T63 0020 LON TERMINATE DELAY IF STATUS HAS NOT DROPPED 
21'64 0072 COOf-22 
ff 65 0041 STM 
?166 0063 ERR~OD CODES TO ERROR REGISTERS 
2;'67 00;1 LDM 
2110 0003 ASTAT LAST STATUS 
2171 0041 STM 
2112 0054 AREr, 



Hn QOQ3 CLA 
2174 OU2 ATT Tl 
~hs 0020 LON 
fi76 0325 EX I TI A RETURN ADDRESS ,,77 0064 UJP 
??on 0333 ERPoRT GO REPORT ERROR 
~?Ql 0241 SWAP STM T2 SAVE AOORF.'.SS 
2'02 2265 SWAi)l 
?~oJ cHn3 TTA Tl 
~'04 0241 STM T2 SAVE TAG ONE 
?~os 2261 SWAp2 
Z~06 0003 CLA RESET FLAGS 
2?U 0041 SlM 
22U 0357 AMNTJ 
??!1 0021 LDM 
??12 0065 LWA 
??13 0034 SBN 
2?14 0001 1 
~~1s 0041 STM 
2?16 oui TEMP3 
2?i! 026~ ZJP T2 NO SWAP NEEDED ON 1 WORD READ OPERATION 
2720 2260 SWAPS 
2;21 0020 LON 
2722 Q0!6 INNTAG 
;;23 0302 ATT T3 
li~· Q3~2 SWAP4 LDI TJ REARRANGE DATA THAT WAS REAO BACKWARDS 
~zis 0357 AMNT3 

~ ?Z~~ 0041 STM 
}j 2Z2! 0360 TEM? 

2230 0322 LOI T3 
2?31 0141 TEMP3 
2;32 03U STI Tl 
zz33 03!57 AMNT3 
2?34 0021 LDM 
;.;35 0360 TEM:;; 
?z36 0342 STI TJ 
2237 0141 TEMP3 
~?4a oo!s RAO UPDATE LOW COUNTER 
??41 0357 AMNT3 
2'42 0035 SBM CHECK WITH HlGH COUNTER 
2?43 Ql4~ TEMp3 
?244 0260 ZJP T2 TERMINATE ODD AMOUNT SWAP 
2'45 2260 SWAPS 
2;46 0020 LON SUBTRACT l FROM HIGH COUNTER 
2~H 0376 376 
?i'5!1 0051 RAM 
~;si 0141 TEMP3 
~?52 0035 SBM CHECK WITH L.OW COUNTER 
~,53 03q7 AMNT3 
~~54 0260 ZJP T2 TERMINATE EV;N AMOUNT SWAP 
2?55 2260 SWAPS 
~;56 0264 UJP T2 REPEAT DATA MOVE ROUTINE 
?;s1 2224 SWAp4 
zz6D 0020 SWAPS LON 
i'~61 0000 SWAP2 0 
2;62 0102 ATT Tl 
~z63 0202 ATT T2 
::?i'64 0264 UJP T2 RETURN JUMP 
~z6s ooh SWAPl 0 
2i'66 0030 WAITB AON BIAS TAG T54 



~z6! 0001 1 
~?7Q 90)0 AON BIAS TAG rso 
2~71 0001 1 
2?72 0030 AON BIAS TAG r44 
'-;73 0005 s 
2'74 0241 STM T2 5Al/E REruRN TAG 
2;1s 2314 WAITBI 
~;76 0203 TTA T2 
2~77 0102 ATT Tl 
2~00 0020 LON 
~~oi 2304 WAITB2 RETURN ADDRESS 
no2 0064 RJP 
hol 03i3 WAIT 4 WAIT NOT RUSl' 
?~94 0020 WAITB2 LON 
?305 0001 T04 
2~06 0202 ATT T2 
Ha! 0020 LON 
2~U 2313 WAITB3 RETURN ADDRESS 
~Ut Q2§4 RJP T2 GO READ STATYS 
n12 04n2 STATA2 2 
,~13 go~o WAITB3 t.DN RESET TAG5 
2:;i4 ooao WAITBl 0 
'-'lS Ql02 ATT Tl 
z3i6 {)055 RAO UPDATE JUMP ADDRESSES 
?~H 0070 RETuRN 
~~22 0122 LOI Tl 
23,1 Q070 RETURN RETURN ADDRE~S 
n22 0241 STM T2 

c: h23 2327 WAIT84 
2;24 0103 TTA Tl 
H2s 0202 ATT T2 
z~i~ Q2~4 UJP T2 RETURN JUMP 
~:,2! oono WAITB4 0 
~~30 QO~l G02 LDM 
?~3i 0054 AREG 
z:,32 00!7 l-ILT ERROR HALT NUMBER 1 
n33 00,1 LDM 
h34 0002 SWITCH 
HJs 0010 LPN 
h36 0040 40 
'-'.!37 0061 NZP 
~j4Q 0345 EXIT17 •l RETURN TO ROUTINE 
2141 0021 LOM LAST FUNCTION TO A REGISTER 
~J42 0005 LFUNCT 
,-,43 0205 G03 ABX T2 
z~44 2343 G03 
n4s 0020 LDN ERROR CODE TO EXIT REGIST~R 
2~46 0064 C0DE19 
~.,4! 0204 G04 ABR T2 
nsn 2347 G04 
2jsi 0021 LDM SECTION NUMB~R TO A HEGISTER 
ns2 0017 SECTS 
~j53 0011 HLT ADDITIONAL ERROR STOP 
n54 00;1 LDM 
2:J5s 0017 SECrS IF IN SECTION D OR E 

USE THIRO ERROR STOP 
h56 0010 LPN 
~j57 0030 30 
2360 0060 ZJP RETURN 
~;61 6345 EXIT17 •l 



h62 0021 LDM THIRD ERROR STOP 
~j63 0074 CODE23 STOP INDICATOR 
?'164 02n• GOS ABR T2 
?165 2364 GOS 
?'.1166 0021 LDM I/0 DATA LENGTH LCPECTED 
236! oo~s LWA 
2"7Q 0205 G06 ABX T2 
nn 2370 G06 
~i72 0021 LDM 
2'.173 0064 LAST TERMINATING L.ENGTH 
2~74 0011 HL.T THIRD ERROR STOP 
~~75 0064 UJP 
'376 0345 EXIT 17 "'l 

2400 PRG 240'! 
• ****** * * • * * • BANK * • 05 • • • * * • ****** • 

i~oo 0020 TESTDl LON SELECT aco MOOE 
~~Ql 2736 JUMpO •l 
1402 0041 STM RESET JUMP ADDRESSES 
2~03 oo7o RETURN 
2404 0020 LON 
24os ooi4 SEX 
2406 0064 RJP 

Q() 2;0! 0252 SELECT 

~ ?H2 0020 TESOlA LON SET UP 20 wO~D BUFFE~ 
ZHl 0024 200 
2412 0041 STM 
24i3 0065 LWA 
iH4 oo~o LON REWIND FUNCTION 
2415 0034 REW 
~4i6 0064 RJP 
24i! 02fi2 SELE: CT GO SELECT FUNCTION 
i'420 0064 TESOlB RJP 
H21 0357 WAIT 
2422 0020 TESDlC LON 
2423 ijoi4 T60 OUTPUT TAG 
~424 0041 STM 
2,~s 0071 TAG1A 
2426 0041 STM 
2427 0072 TAG::iB 
2430 0020 LON SET TYPE nF l/O <OUTPUT BUFFER> 
;43] ij271 IBO T2 
?432 0041 STM 
2433 0011 IOTyP 
2434 oon3 CLA 
2435 0041 STM 
~436 0361 EXPe:CX DO NOT EXPECT EXTERNAL INTERRUPT 
~~31 QO~l STM 
~440 0100 AMNT2 
2441 0041 STM 
'442 0101 IOTyPl 
2443 0020 LON INDICATE TYP~ OF DATA TO GENERATE (BCD) 
2444 0001 1 
~445 0041 STM 
,446 0062 DATTYP 
2441 0020 LON 



?45~ 2453 TESo2 RETURN ADDRESS 
,451 00;:_4 RJP GO GENERATE UATA 
~452 0227 GEN 
,453 0020 TES02 LDN SELECT WRITE FUNCTION 
?454 0020 WRT 
2455 0064 RJP 
2456 0202 SELECT 
245! 0020 TES03 LON 
;"46~ 2463 TESo4 RETURN ADDRESS 
~46l 0064 RJP GO WRITE oATA 
~462 5163 BUFF'l 
2~63 ~ozo TES04 LON 
il464 0001 ] 

~465 0041 sTM EXPECT sT~TUS OF 000 
?466 0004 ESTAT 
,467 0020 LON 
?~7Q 0377 377 
2471 0041 STM NO UNEXPECTED STATUS 
~472 0007 MASK 
~473 0013 CIL CLEAR INTERRUPT LOCKOUT 
'4H 0064 RJP GO WAIT FOR ~USY TO DROP 
2475 o3n1 WAIT 
2476 006'+ TE SOSA RJP STORE EXPE'CT~D BCD STATUS 
~471 0300 STATUS 
2~00 0021 TE SOS LOM 
;~oi 0362 EXPEC2 
~r:;o2 0260 ZJP T2 EXPECTEO INT;RRUPT OCCURED 
~sol 2524 TESo6 

oO 2so• 0020 LON SET UP ~RROR DATA FOR DISPLAY 
"'\ ?c;os 0044 CODEll 

?506 0041 STM INTERRUPT DIU NOT OCCUR 
?~!l! 0063 ERRcOD 
~c;10 0021 LDM 
?~ii 0005 LFUf\.JCT STORE LAST FUNCTION IN 
'~12 00~1 STM EXIT REGISTC.R 
~r:;j3 0052 ERR ABX 
~'5}4 QOZl LDM LAST STATUS f OR A REGISTER 
21i15 0003 ASTAT 
2s;}6 0041 STM 
2s;}7 0054 AREG 
~~20 0020 LON 
;s;21 2524 TESM RETURN ADDRESS 
2s22 0064 RJP GO REPORT ER~OR 
2523 0333 ERPoRT 
;?tr;24 0020 TESD6 LON 
'"25 0024 2no ADD 20 TO wRlTE BUFFER 
2§26 0051 RAM 
~tr;21 0065 LWA 
~530 0055 RAO COUNT WRITE 8UfFERS COMPLETED 
;§3l 0100 AMNT2 
~~32 0034 SBN 
;533 0013 llD 
~534 0260 zJP T2 GO SEARCH FILE BACK 
~c;JS 2544 TESD7 
~c;36 0020 LON 
~537 2741 JUMl'D 2 
~54Q 0041 STM 
~1541 oo1o RETURN 
;ic;42 0264 UJP T2 GO REPEAT WRITE 
~;43 2453 TESo2 



2544 0041 TES07 STM 
?s4S 0100 AMNT2 
21§46 0020 LON 
2~47 0041 41 
2sso 0041 STM 
?l§Si ooh ESTAT 
?!!i52 0020 LON 
2SS3 0034 REW REWIND FUNCTION 
~1§54 0064 RJP 
2S55 6202 SELECT 
'-~56 0064 TES07A RJP 
~!55? 0301 WAIT 
?562 0064 TES08 RJP GO READ STATUS 
'~61 030ij STATUS 
?~62 go20 tES09 LON 
?!§63 0023 19D SET UP READ 
2564 0041 STM 
zt;65 9065 LWA 
?t;66 0020 LON 
?"6! 0016 T70 INPUT TAG 
~57Q 0041 STM 
2571 0011 TAG3A 
~.;72 0041 STM 
2573 0072 TAG1B 
?~74 00'-0 LON 
'-c;75 0270 181 T2 SET UP BUFFEH INPUT INSTRUCTION 
2~16 0041 STM 

~ ?'H! 0077 IOTYP 
?(!02 0003 CLA INDICATE READ FUNCTION 
2(t0J 0041 STM 
u,02 01~1 IOTvPI 

r ?~93 oo?o L.DN 
~~94 0001 l EXPECT BCD S!ATUS 
~~QS 0041 STM 
2(tQ6 OOn4 EST AT 
~f9? 0020 LON 
~('U 0024 RF READ FORWARD FUNCTION 
2('11 tJ004 RJP 
2~12 020~ SELF:CT GO SELECT FUNCTION 
?~!3 0020 TE SO lo LON 
?('14 2617 TESnll RETURN ADDRESS 
?HS 0064 RJP GO INPUT DATA 
~~16 Ql~3 BUFFl 
~~1! 0013 TESOll CIL 
?~?2 Q0~4 RJP 
:U-21 0307 WAIT WAIT BUSY STATUS 
;i,22 0064 TESD12 RJP 
2~23 0300 STATUS 
?(.24 0021 TESD13 LDM SET UP COMPARE AMOUNT 
?~~s 0065 LWA 
~~?6 0041 STM 
2,,27 0075 AMNTl 
?~Jg 0020 LON 
2~31 2634 TESn14 RETURN ADDRE$S 
?(-32 0064 RJP 
21t33 0246 COMPI GO COMPARE DATA 
z~34 0020 TES014 LON UPDATE INPUT BUFF~R AMOUNT 
?f35 0024 200 
u.36 oosi RAM 
~~37 0065 LWA 



?i.4~ ocss RAO 
~~41 otno AMNT2 

2~42 0034 SBN 
?~43 0013 110 
'f-44 0260 zJP T2 GO READ BACKWARDS 
;;.45 2654 TES015 
2~46 0020 LON 
;~47 2747 JUMpO 80 
~~5g 0041 STM RESET JUMP ADDRESSES 
~~51 oo7o RET11RN 
?(-52 0264 UJP T2 GO REPEAT 
~(-53 2566 TESn9 4 

'"54 0041 TESOl 5 STM 
2~55 0100 AMNT2 
?~56 0021 LOM 
?~S! 0061 MASK2 1 = 608 OR 609 TAPE PRIVE SEING TESTED 
?(!6Q 0260 ZJP T2 
~~61 2756 TESn26 TEMP********* 
c~62 OOi?O LON SET UP RE~O SUFFER 
~{-63 0333 219D 
~(-64 0041 STM 
2(-65 0065 LWA LAST WORD ADDRESS 
21.66 0041 STM 
H61 0075 AMNTl 
?~1~ 0020 LON READ BACKWARU FUNCTION 
t'f,71 0025 RB 
~~72 Q0~4 RJP 
2~73 0202 SELFCT GO SELECT FUNCTION 

°O ~;,74 0020 TESD16 LON 
~ ?,~75 2700 TESn17 

?~76 0064 RJP INITIATE ~UFF'ER ,,,77 0163 BUFFl 
~ioo 0064 TESD17 RJP WAIT BUSY 
~iijt 0Jn1 WAIT 
::t'702 0064 TESD18 RJP READ Sh HIS 
~703 0300 STATUS 
~704 0020 TES019 LON 
'7os 0004 T20 
?!96 0202 ATT T2 
2707 0020 LON 
afia 2713 TESn24 RETURN ADORE:iS 
?111 0264 RJP T2 
?!12 22~1 SWAP 
i"?l 3 0020 TESD24 LDN 
~!14 ~717 TESD25 RETURN ADnRESS 
i'715 0064 RJP GO COMPARE DATA JUST READ 
~H6 0246 COMiil 

?fi? 0020 TESD25 LON 
i'720 0353 353 REDUCE INPUT BUfFER BY 200 
~721" 0051 RAM 
~722 0065 LWA 
~723 0055 RAO REPEAT FIVE ~IMES 
?724 0150 AMNT2 
2725 QOj4 SBN 
;726 0013 110 
,727 0260 zJP T2 
fi3~ 2756 TES026 RESET JUMP A0DRESSES 
'731 0020 LON 
'"32 2752 JUMpD llD 
;T33 0041 STM 



~734 0070 RETURN 
~735 0264 UJP T2 REPEAT BACKWARD READ OPERATION 
~!36 2670 TES016 •'t 

~!3! 241Q JUMPO TESnlA RETURN JUMP ADDRESSES 
'740 2420 TES"lB 
~i41 2422 TESolC 
~742 2457 TESn3 
H43 24i~ TESj;\SA 
2744 2500 TESnS 
;745 2556 TESo7A 
?746 2560 TESri8 
""47 2562 TESo9 
Hs~ 26i3 TESr\10 
;1s1 2622 TESn\2 
2752 2624 TESD13 
;753 2674 TESol6 
2754 21;;2 TESi;l8 
?!ss 2704 TES019 
??56 0020 TESD26 LON 
~757 0006 T3o 
~!6g 0102 ATT Tl 
2761 0202 ATT T2 
2762 0264 UJP T2 
;763 3023 TESD27 

3000 PRG Joo! 
* ****** • 
* * * • 

~ • BANK • 
°O • 06 * 

* * • * 
• ****** • 

~ .. -. -
QO~l SMMCUA 1..0M CHECK f OR INT• .lo ~900 

:,901 Ql2? SMMJNT 
3no2 0060 ZJP 
3no3 Oll5 EXlT21 -1 
~no4 0003 CLA CLEAR INTERRUPT 10 
jnos 0041 STM 
~9Q6 0125 SMMyNT 
3n07 0302 ATT T3 
3~10 0020 SMMQS LON 
~nii 0111 CODF,Xl 
1r12 0204 SMMQ3.X ABR f 2 CODE TO BUFF~R ENT. REGISTER 
~ni3 30i2 SMMq3X 
3ni4 0021 LOM 
3~i5 Q002 SWITCH SWITCH PARA~~TER MAY NOW BE CHANGED IN A REG. 
~~16 0077 HLT 
~H1 0041 STM RESTORE NEW SWyTCH PARAMETER 
jozo 0002 SWITCH 
~~~1 0064 UJP 
3n22 01is EX IT21 -1 
3~23 0020 TES027 LON 
~r24 30?1 TESh27 4 RETURN ADDRESS 
in2s 0064 RJP CHECK FOR IN!ERRUPT 10 
3~26 0102 SMMQX 
3~27 ()0~1 LDM 
H32 0002 SWITCH CHECK FOR REPEAT CONDIT ION 
31'31 0010 LPN 
3n32 0020 20 
ir33 0260 ZJp T2 CoNTINUE TESTING 
1n34 3047 TESD28 



3~35 0020 LON 
3~36 2736 JUMPD .. l 
,,,37 0041 STM 
1~40 0070 RETURN 
ir4i 0020 LON 
j~42 0005 T24 
3n43 0102 ATT Tl 
3n44 0202 ATT T2 
1n4s 0264 UJP T2 GO REPEAT LAST SEG~ENT 
3;46 24~0 TESTDl 
jno 0020 TES028 LON 
12so 0013 110 SET UP INITIAL LAST WORD ADDRESS 
3,,51 0041 STM 
jns2 0065 LWA 
'.l~53 0041 STM 
1f\54 oo7s AMNTl 
3;55 oo2o LON 
3ns6 3352 JUMPDl -1 
3~57 0041 STM 
JQ60 0070 RETURN RESET RETURN JUMP ADDRESSES 
11'61 0020 LON SET UP NORMAL CHANNEL OUTPUT 
jn62 0373 OUT T3 
i~63 0041 STM 
1~64 0077 IOTvP 
3n6s 0020 LON 
3~66 0014 OUT TAG 
j~6! 0041 STM 
3n7o 0071 TAG,A 

°O 3~7i 00~0 LON 
3~72 0034 REW 

'-0 jQ73 Q0~4 RJP GO SELECT REWIND 
3,,74 02n2 SELECT 
~~75 0020 TED28A LON GENERATE RANOOM NUMBERS 
j~76 ooio 1 'l 
~~77 0041 STM 
3109 0062 DATTYP 
1101 0020 LON 
3162 3105 TESn29 
j!Q3 0064 RJP GO GENERATE DATA 
3104 0227 GEN 
3lQ5 0064 TESD29 RJP WAIT NOT AUSY 
3106 0307 WAIT 
3101 0020 TED29A LDN 
1Ho 0010 SOX SET ODO PARITY (BINARY) 
3!11 Q064 RJP 
1112 02,;2 SELECT 
~n3 0020 TES030 LON 
iu• 0364 364 -110 
1115 0041 STM 
1ii6 0100 AMNT2 
1ll7 0003 CLA EXPECT ZERO STATUS 
3125 0041 STM 
~121 0004 ESTAT 
1!~2 00?9 LON 
3123 00~0 WRT 
~l;?4 Q0~4 RJP 
,;25 02n2 SELF::CT 
3126 0020 TE5032 LON 
1121 3132 TESn33 RETURN ADnRESS 
3iJo 0064 RJP 



1l3l 0144 NORMl GO OUTPUT VIA NORMAL CHANNEL 
3i)2 Q0~4 TESD33 RJP 
3133 93n7 WAIT WAIT NOT RUSY 
ii34 0064 Tf 5034 RJP 
~i35 oJno STATUS GO REAO STATUS 
3136 0020 TES035 LON 
3137 0024 2 1iO INCREASF.: oUTPUT BUFFER BY 20 
1140 0051 RAM 
3i4i 0065 LWA 
1142 ooss RAO REPEAT 11 TIMES 
3i43 0100 AMNT2 
jio 0260 ZJP T2 CONTINUE NEXT SEGMENT 
3l45 3154 TESo36 
1146 0020 LON RESET JUMP AODRESSES 
j!4! 3355 JUMpDl 2 
:usg 0041 STM 
3J.51 0070 RETURN 
3152 0264 UJP T2 REPEAT WRITE OPERATION 
3l53 3122 TESo32 -4 
3154 0020 TES036 LON 
3!55 0034 REW REWIND FUNCTION 
3156 0064 RJP 
i!S! 02n2 SELECT 
'.3l 6g 0064 Tf 036 RJP 
3161 0Jn1 WAIT WAIT NOT RUSY 
ji62 0020 TE036A LON 
ii63 0013 110 

.....,0 3164 0041 STM RESET LAST WORD ADDRESS 
\:) ji6S 0-065 LWA 

3166 0041 STM 
iT61 0075 AMNTl 
3l70 qozo LON 
3i7t 0016 INNTAG 
3172 0041 STM 
3i73 0071 TAG1A 
ih4 0020 LON 
ii7S 0364 364 -110 
ji76 0041 STM 
311! 0100 AMNT2 
n92 0020 LDN I/0 FUNCTION (READ) 
3~01 0372 INN T3 
3202 0041 STM 
3?03 0077 IOTyP 
1~Q4 0020 LON SELECT READ ~ORWARO 
3,05 0024 RF 
3~06 0064 RJP 
~~2! 0202 SELECT 
3:'10 0020 TESD37 LON READ FORWARD 
1?ii 32t4 TESn38 RETURN ADDRESS 
jH2 0064 RJP 
3~13 0144 NORMl INPUT DATA 
~;14 0064 TES038 RJP 
j;is 0307 WAIT wAIT NOT RUSY 
iH6 0064 TESD39 RJP READ STATUS 
nn 0300 STATUS 
3~20 0020 TE039 LON 
3~21 3224 TESD40 RETURN ADDRESS 
~;22 0064 RJP GO COMPARF. DATA 
3~23 0246 COM~l 

'1;24 0020 TES040 LDN 



3?25 1)024 200 
~?26 0051 RAM INCREASE RUffER LENGTH 
3?21 0065 LWA 
3i'30 0041 STM UPDATE COMPAf3E ADDRESS 
i?Ji 0075 AMNTl 
:,?32 0055 RAO 
1i'33 oino AMNT2 REPEAT READ OPERATION 11 TIMES 
~;34 0260 ZJP f 2 
~235 3244 TESD41 
3')6 0020 LON RESET JUMP AUDRESSES 
1~37 3362 JUMpDl 1 
3~40 0041 STM 
3it41 0070 RET1-1RN 
3~42 0264 UJP T2 
jz43 32~4 TESn37 -4 REPEAT READ OPERATION 
3,44 0021 TES041 LOM CHECK FOR 601 OR 608t609 TAPE DRIVE 
124s 0061 MASK2 
3,46 0260 ZJP T2 GO REWIND 601 
~?41 3327 TESQ48 
3i'50 0020 LDN 
izsi 0364 364 -110 
1?52 0041 STM 
3;:-53 0100 AMNT2 
~254 0020 LON 
3,55 0323 21i;; 
3~56 0041 STM 
3zs1 0065 LWA 
3'60 0041 STM 

\0 ~~6i oo7s AMNTl 
3,62 0020 LON 
j;63 oo2s RB SELECT READ ~ACKWARDS FUNCTION 
3~64 0064 RJP 
~~65 02~2 SELECT 
3z66 0020 TES042 LON 
3,67 3272 TESn43 RETURN ADDRE~S 
~?10 0064 RJP GO READ DATA BACKWARDS 
3,71 0144 NORMl 
j~72 0064 TES043 RJP 
:3?73 0307 WAIT WAIT NOT BUSY 
3,74 0064 TESD44 RJP 
~~75 oJno STATUS READ STATUS 
3~76 0020 TES045 LON 
~~H 0024 T20 
HQ2 0202 ATT T2 
n91 0020 LON REARRANGE DATA THAT WAS READ BACKWARDS. 
no2 3305 TESn46 
~'1Q3 0264 RJP T2 
'.3304 22r.1 SWA~ 
:'.l~QS 0020 TESD46 LON 
~'106 3311 TESD47 
3iQ! 0064 RJP GO COMPARE DATA JUMT READ 
~·no 0246 COMpl 
hii 0020 TESD47 LON 
~~!2 0353 353 REDUCE READ tlUFFER BY 200 
1113 0051 RAM 
~3l4 0065 LWA 
1315 0055 RAO REPEAT READ 0PERAT ION 
~'.H6 0100 AMNT2 11 TIMES 
,~)7 0260 ZJP T2 
jj20 3327 TE5n48 



jj2i 0020 LON RESET JUMP AUORESSES 
1'.l?2 3365 JUMPDl 100 
n23 0041 STM 
n?4 0070 RETURN 
3~25 0264 UJP T2 
3326 3262 TESn42 -4 
~:,2! oo;o TESD48 LON GO REWIND DRIVE 
nJ~ 3370 JUMpDl 130 
3131 0041 STM 
3332 0070 RET11RN 
3333 qoio LON 
1j34 CJ034 RE~ 
'.n35 0064 RJP 
j136 02n2 SELE' CT 
:n3! 0064 TED49 RJP 
n42 03~1 WAIT WAIT NOT qUSY 
]]41 0020 TESOSO LON 
ii1t2 3345 TESDSl 
n~3 0064 RJP CHECK FOR INTERRUPT 10 
n44 01~2 SMMQX 
n4S QO~O TESOSl LON 
~~46 0007 T34 
:nH 0102 ATT Tl 
ns2 0202 ATT T2 
ns1 0264 UJP T2 GO TO NEXT SEGMENT 
ns2 3400 TE0;2A 
nsJ 3075 JUMP DI TEo;;eA RETURN JUMP ADDRESSES 

~ ns• J1n1 TED?9A 

~ 
nss 3113 TESolo 
ns6 3126 TESn32 
ns! 31~4 TESn34 
H6Q 3136 TESn35 
H61 3160 TED16 
3162 3162 TE0~6A 

j~63 3210 TESD37 
3~64 3216 TESn39 
i:,65 3220 TED~9 
~~66 3266 TES~42 

"n6! 3274 TES,,44 
n1~ 3276 TESo45 
n11 3337 TE049 
~172 3341 TE SOSO 

3400 PRG 340~ 

* ****** * • * * • 
* BANK * • o7 * 

* * * * 
* ****** * Hoo 00~1 TEU52A LDM 

~~01 0002 SWITCH CHECK REPEAT PARAMETER 
'3~0? 0010 LPN 
H03 0020 20 
~404 0260 ZJp T2 CONTINUE 
'.l~QS 3414 TESn52 
H06 0020 LON 
HO! 0005 T24 
H!2 0102 ATT Tl 
'H!l 0202 ATT T2 
~412 0264 UJP T2 



j4i3 2400 TESTOl 
34i4 0020 TES052 LON 
j4iS 0271 IBO T2 SETUP OUTPUT BUFFER 
1416 0041 STM 
j4i7 0077 IOTyP 
~~~o 0020 LON 
3421 0002 2 LAST WORD ADDRESS PLUS 2 
~4?2 0041 STM 
H~3 0065 LWA 
3424 0020 LON 
j~2s 3742 JUMp02 -1 
3426 0041 STM 
3421 0010 RETLJRN 
3430 0003 CLA 
3~3i 00!1 STM EXPECT STATUS OF ZERO 
3432 oon• ESTAT 
3433 0020 LON 
j~34 ooi4 OUT TAG 
3435 0041 STM 
j~36 0071 TAG1A 
3437 0041 STM SET UP BUFFEH TAGS 
3442 0072 TAG~B 

~441 0020 LON SELECT WRITE FUNCTION 
3442 0020 WRT 
~443 0064 RJP 
3444 02n2 SELECT 
j~45 0020 TESOS3 LON 
3446 345i TES054 RETURN ADORE~S 

er j447 0064 RJP 
34so 0163 BUFFl OUTPUT DATA 
j4si 0064 TES054 RJP 
H52 0307 WAIT WAIT NOT RUSY 
3453 0064 TES055 RJP 
'.3~54 03~0 STATUS READ STATUS 
l~SS 0020 TESOS6 LON 
~456 0001 l 
3457 0051 RAM INCREASE OUTPUT BUFFER BY 1 
i~62 0065 LWA 
'.3~61 0034 SBN 
l462 0376 254D 
3463 0260 zJP T2 TERMINATE WRITE OPERATION 
j~64 3473 TESn57 
3465 0020 LON 
~~66 3742 JUMPD2 -1 
H6! 0041 STM RESET JUMP AODRESSES 
3470 0070 RETtJRN 
3471 0264 UJP T2 REPEAT WRITE OPERATION 
j~72 3441 TESn53 •4 
3473 0021 TE5057 LDM 
i474 0061 MAS!(2 
3475 0260 lJP T2 GO REWIND 
3476 3560 TESD64 
1477 0020 LON 
jl§QQ 0374 252D 
'3501 0041 STM 
j§ij2 0065 UIA 
15Q3 0041 STM 
15Q4 0075 AMNTl SET UP COMPARE ROUTINE LWA 
11§05 0020 LON 
3~06 0372 INN T3 INPUT NORMAL CHANNEL 



'!!52! 0041 STM 
115U 0077 IOTvP 
il\ll 0020 LON 
jd2 ooi6 INNTAG SET TAGS 
~t;ll 0041 STM 
j"j4 0071 TAG~A 
3111;15 0020 LON 
;!l;l6 0025 RB SELECT READ ijACKWARO 
j-; i ! 0064 RJP 
3§20 0202 SELECT 
'31i2l oo;o TESOS8 LON 
jl§~2 3525 TESn59 RETURN ADDRESS 
~§~3 0064 RJP 
11524 0144 NORtd GO INPUT ON NORMAL CHANNEL 
:;~~s 0064 TES059 RJP 
3!§~(, 0307 WAIT WAIT NOT BUSY 
152! 0064 TESD60 RJP 
~~30 Q300 STATUS GO READ STATUS 
1!.'31 0020 TES061 LON 
:31J32 0004 T20 
j!533 0202 ATT T2 
3!i34 0020 LON 
j!535 ~540 TESo62 RETURN ADDRESS 
1~36 0264 RJP T2 
1§3! 2201 SWAP REARRANGE OA!A THAT WAS JUST READ SACKWARO 
~S4g 0020 TES062 LON 
3'i41 3544 TESn63 RETURN ADDRESS 

-9 js42 0064 RJP GO COMPARE OATA 
~ ~ir;O 0246 COMPl 

~S44 0020 TES063 LON 
~s;45 0376 376 
3546 0051 RAM 
i~4! 0065 LWA REDUCE LAST WORD ADDRESS SY ONE 
~SSQ 0260 ZJP T2 TERMINATE BA~KwARO READ 
:,ss1 3560 TESo64 
1~52 0020 LON 
3"i53 3745 JUMP02 2 
j554 0041 STM RESET JUMP AODRESSES 
-,sss qo10 RETURN 
1§56 0264 UJP T2 REPEAT REA~ OP~RATION 
~§5! 3515 TES~58 -4 
1~6Q 00~0 TES064 LON 
~§61 ~750 JUMPD2 5 RESET JUMP Al.)ORESS 
'!§62 0041 STM 
3s63 oo?o RETURN 
3-;64 00?.0 LON 
js65 0034 REW REWIND 
ll§66 0064 RJP 
~567 02~2 SELECT 
j-;10 90§4 TES065 RJP WAIT NOT SUSY 
1~71 03n7 WAIT 
1572 0020 TESD66 LON 
~c;73 ooor l RE'.SET LAST WORD ADDRESS 
j~74 0041 STM 
~~75 0065 LWA 
1~76 0041 STM 
i•H1 0075 AMNTl 
~~00 0020 LON 
1~0i 0372 INN Tl INPUT NORMAL CHANNEL 
3;,02 0041 STM 



1~~3 0071 IOTyP 
1~Q4 OO?O LON 
J~QS 0016 INNTAG 
1~Q6 0041 STM 
~H~! 0071 TAG1A 
~HQ 0020 LON 
3f\ 11 0024 RF SELECT READ FORWARD 
j~j2 0064 RJP 
~~13 02~2 SELECT 
3~14 0020 TES067 LON 
His 3620 TESo68 RETURN ADDRESS 
~H6 0064 RJP 
1~H 0144 NORMJ INPUT ON NO':(MAL CHANNEL 
31\20 0064 TESD68 RJP 
1~2i 0307 WAIT WAIT NOT BUSY 
,,,22 0064 TES069 RJP 
3;,23 0300 STATUS READ STATUS 
1~~4 0020 TES070 LON 
3(-~5 3630 TESD7Cl 4 

~{1~6 0064 RJP 
3~2! 0246 COMP} GO COMPARE DATA 
:,~31} 00~0 LON 
3~31 0001 1 
~~32 0051 RAM 
1~33 q065 LWA INCREASE REAU BUFFER BY l 
1~34 0041 STM 
1~35 oo7s AMNTl 
1(.36 0034 SBN 

"° 'H•3! 6375 253r') 
\.t. 3~4Q 0260 zJP f 2 TERMINATE READ OPERATION 

\ 1~41 3650 TESn71 
1(t42 0020 LON 
~(-43 3752 JUMP02 7 
~~44 0041 STM RESET JUMP ADDRESSES 
31145 0070 RET1:1RN 
j~46 0264 UJP T2 REPEAT READ OPERATION 
3(-4! 36'io TESo67 -'+ 
~,s2 0020 TES07l LON 
:,,s1 0034 REW 
~(t52 0064 RJP GO REWIND ,,s3 02n2 SELECT 
1~54 0064 TE5072 RJP WAIT NOT BUSY 
-,~ss 0307 WAIT 
~(>56 0020 TED72 LON 
~('5! 3662 TESn73 RETURN ADDRESS 
~,60 0064 RJP CHECK FOR INTERRUPT TEN 
11t61 0102 SMMQX 
~~62 0021 TES073 LDM 
1F,i63 OOQ2 SWITCH CHECK FOR REPEAT PARAMETER 
~~64 0010 LPN 
'3~65 0020 20 
1F.66 0260 ZJP TZ CONTINUE WITN NEXT TEST 
3~6! 3672 TESn74 
3~7~ 0264 UJP T2 GO REPEAT LAST TEST SECTION 
1~71 3414 TESo52 
~~72 0020 TES074 LON 
1~73 0004 4 
~~74 0041 STM 
~~75 0062 DATTYP 
11176 00~0 LDN 



i~77 4165 JUMP03 -1 
~100 0041 STM 
3!01 0070 RETURN 
HQ2 0020 lDN 
,.,03 3706 TESo75 
j!04 0064 RJP GO GENERATE SHIFTING BIT PATTERN 
'.3705 0227 GEN 
'.3!06 0003 TESD75 CLA 
UO! 0041 STM 
HU 01n1 IOTYPl INDICATE WRITE OPERATION 
~!! 1 0041 STM SET COUNTER 256 REPEATS 
H!2 0100 AMNT2 
'.3713 0041 STM 
'~ -- 0357 AMNT3 U!4 
'.HlS 0020 LON 
jfi6 0271 IBO T2 OUTPUT SUFFE~ CHANNEL 
3717 0041 STM 
3!a2 0077 IOTvP 
3721 oo?o LON 
3722 0014 OU TT AG SET OUTPUT TAG 
)!?3 0041 STM 
n?• 0071 TAG~A 
H?S qo~o AON 
H~6 0001 1 
H2! 0041 STM 
H30 0072 TAG1B 
U31 0020 LON 

~ 1'132 Q364 2441) 
IS'. ~!33 0041 STM SET LAST WORD ADDRESS 

H34 0065 LWA 
3135 0020 LON 
j!36 ooiO Ho 
H31 Qlg2 ATT Tl 
3'74'-> 0202 ATT T2 
:;?41 0264 UJP T2 
J!42 400o TESD76 ... 4 

3743 3445 JUMPD2 TE Sn SJ RETURN JU~P ADDRESSES 
j?44 34S3 TE So SS 
~745 3455 TESD56 
j.P46 3521 TESoSS 
H•! 3527 TES060 
nsg 3531 TESo61 
3751 3570 TESD65 
1752 3572 TESo66 
~753 3614 TESo67 
3754 3622 TESn69 
~755 3624 TESn70 
jzs6 3654 TESn72 
'.]757 3656 TE072 

4000 PRG 400~ 

* ****** * * • * * 
* BANK * 
* 10 * 

* * * * • • ••••• * 
~aoo 0020 LON 
4n01 ()020 WRT SELECT WRITE FUNCTION 
4;02 0064 RJP 
4~03 0202 SELECT 



4no4 0020 TES076 LON 
4nos 4010 TED77 RETURN AODRE:SS 
4~06 0064 RJP OUTPUT TWO SANKS VIA HUFF£R CHANNEL 
4n07 0163 BUFFl 
4nio 0064 TE077 RJP 
4nii 0307 WAIT 
4nt2 0064 TE077A ~JP 

4nt3 i>Jno STATUS READ STATUS 
Hi4 QO~S TES077 RAO COUNT OUTPUT BUFFERS 
'~!5 01,,0 AMNT2 
4~16 0260 ZJP T2 
4n17 ~0~6 TESl"l78 TERMINATE WRITE 
4n20 0020 LON RESET JUMP AOO~ESSES 
4;21 4165 JU Mp DJ .. 1 
4n22 00~1 STM 
4~23 0070 RETURN 
4~24 0264 UJP T2 REPEAT WRITE OPERATION 
4"25 4000 TESn76 •4 
4n26 0020 TE5078 LON 
4~27 0034 REW REWIND FUNCTION 
4n3o 0064 RJP 
4nJi 02n2 SELECT 
4n32 0064 TES079 RJP 
4~33 ijJn1 WAIT WAIT NOT BUSY 
4n34 9020 TESD80 LON 
4nJs 0016 INNi'AG 
4n36 0041 STM SET TAGS 

'-0 
4~37 '0011 TAG1A 
4n4o oojo AON 

\l 4~41 ~001 1 
4~42 0041 STM 
4n43 0072 TAG3B 
~~44 0020 LON 
4n4s 0363 2431') 
4~46 0041 STM 
H4! 0065 LWA 
4n5Q 0041 STM 
4nst 0100 AMNT2 
4ns2 0020 LON 
4~53 0270 IBI T2 INPUT BUFFER OPERATION 
4~54 0041 STM 
4nss 0077 IOTYP 
4ns6 0020 LON 
4ns1 0024 RF SELECT READ FORWARD FUNCTION 
4"60 0064 RJP 
4~61 02~2 SELECT 
4n62 0020 TES081 LON 
4n63 ~066 TESn82 RETURN ADDRESS 
4~64 0064 RJP 
4~65 0163 BUFFl INPUT DATA VIA BUFFER CHANNEL 
4~66 0064 TES082 RJP WAIT BUSY 
4n67 0Jn1 WAIT 
4~70 0064 TED82 RJP 
4r1i oJoo STATUS READ STATUS 
4n12 0003 TED82A CLA 
4n13 0041 STM RESET FLAGS 
4~74 0075 AMNTl 
4n1s 0020 LDN 
4~76 4tn1 TESn83 RETURN ADDRESS 
4~77 0064 RJP GO COMPARE DATA 



UqQ 0246 COMP} 
4101 0055 TES083 RAO 
4102 0357 AMNT3 
4;03 0260 ZJP T2 TERMINATE READ OPERATION 
4io4 41)3 TES084 
H9s 0020 LON 
4106 4173 JUMpOJ 5 
;IQ! 0041 STM RESET JUMP AUORESSES 
Ul2 0070 RETURN 
41 ll 0264 UJP 12 GO REPEAT READ OPERATION 
4112 4056 TESD81 •4 
Hil 0020 TES084 LON 
Ul4 0034 REW REWIND FUNCTION 
4115 90~4 RJP 
n16 02n2 SELFCT 
Hi1 0064 TE084 RJP WAIT NOT BUSY 
'!~2 035J WAIT 
4121 OQ20 TED84A LON 
4122 4125 TESo85 CHECK FOR INTERRUPT 10 
4i23 Q0~4 RJP 
412• Oln2 SMMQX 
4125 0021 TES085 LDM 
4126 0002 SWITCH 
4127 ooio LPN CHECK FOR REPEAT PARAMETER 
4130 0020 20 
4131 0260 ZJP T2 TERMINATE TEST 
n32 4141 TESD86 

'° 
4133 0020 LON 

~ 4134 Q007 T34 
41'35 0102 ATT Tl 
4136 0202 ATT T2 
HJ! 0264 UJP T2 
~l4D 3672 TESn74 GO REPEAT LAST READ OPERATION 
4141 00;1 TES086 LDM CHECK REPEAT COMPLETE TEST 
,a42 0002 SWITCH 
4!43 0010 LPN 
4144 0010 10 
4145 0260 ZJP T2 CONTINUE TESTING 
4;46 4161 TESn87 
4147 0020 LON 
41sn ~736 JUMr.)O -1 
41si 0041 STM RESET JUMP AUORESSES 
4ls2 Q01Q RETURN 
4153 0020 LON 
Hs4 goos T24 
4155 0102 ATT Tl 
4;56 0202 ATT T2 SET TAGS 
4;57 0264 UJP T2 GO REPEAT SE9TION 0 
416~ 2400 TESrDl 
416\ 0020 TES087 LON 
4162 90g4 T20 
4163 021)2 ATT T2 
4164 0264 UJP T2 GO CHECK FOR NEXT TEST SECTION E 
41'65 2030 TEST SB 
4166 4004 JUMP03 TES;:\76 RETURN JUMP ADDRESSES 
H67 •oio TED;7 
~l)o 4012 TED77A 
4171 4014 TES'"'17 
4172 4032 TESr'\79 
4173 4034 TESr)80 



4174 4062 TESo8l 
4175 4070 TEO"? 
4176 4072 Tf 0Q2A 
4177 4H7 TEDA4 
4~00 4121 TED'14A 
4;01 0020 TE STE LON 
4;02 4347 JlJMi:>E -1 RESET JUM~ AUDRESSES 
1~63 0041 STM 
4,04 oo7o RETttRN 
4;()5 oo;o LON 
4;06 0034 REW SELECT REWINU FUNCTION 
4io1 Q0~4 RJP 
4'10 021\2 SELECT 
4;11 0064 TESEl RJP WAIT NOT sUS'f 
~2i2 o3or WAIT 
41'13 0020 TESE2 LON SELECT EVEN PARITY 
·~i4 0014 SEX 
4Hs 0064 RJP 
4?16 02n2 SELECT 
4,17 0020 TESE3 LON EXPECT LOAOPOINT 
~~~~ 0271 IBO T2 
41'21 0041 STM 
4~22 0077 IOTyP 
4?23 0021 TESE4 LOM EXPECT FILE MARK STATUS 
4;24 0026 FILE 
4;2s 0041 STM 
4~~6 000~ ESTAT 

'O 
4'27 0020 LON 

"--0 ;?lo 0021 WFM SELECT WRITE FILE MARK 
41'31 0064 RJP 
4~32 02n2 SELF:CT 
4;33 0064 TE SES RJP WAIT NOT RUSY 
4;>34 o3n1 WAIT 
4~35 00~~ TESE6 RJP READ STATUS 
4,36 0300 STAfUS 
4~37 0064 TESE7 RJP WRITE FILE = 2 
~~40 6264 SELF:CT 2 
4~41 0064 TESE8 RJP 
4z42 Q3~7 WAIT WAIT ausv 
4'43 0064 TESE9 RJP 
4~44 qJoo STATUS READ STATUS 
4;45 0064 TESElO RJP 
4;46 0204 SELF.CT 2 WRITE FILE 3 
4~47 0064 TESEll RJP 
4~50 0Jn1 WAIT 
4?s1 0064 TESE12 RJP 
4~52 0300 STATUS READ STATUS 
4;53 0020 TESE13 LDN 
4?54 Q033 SBF SEARCH BACK ONE FILE 
4?ss 0064 RJP 
4'56 02n2 SELF.CT 
4?57 0064 TESE14 RJP WAIT NOT RUS'f 
4;60 0307 WAIT 
4;61 0064 TESEIS RJP 
4;62 oJ;o STATUS READ STA TlJS 
4?63 0064 TESE16 RJP 
4;64 0204 SELFCT 2 SEARCH BACK SEC ONO FILE 
4?65 0064 TESE17 RJP 
4;66 0Jn1 WAIT WAIT NOT 8USY 
4;61 0064 TESE18 RJP 



4;7~ 0300 STATUS READ STATllS 
4?11 0020 TESE19 LON 
072 0364 244{) 
4;73 0041 STM SET LAST WORO ADDRESS 
~274 0065 L~A 

'?75 0041 STM 
4276 §100 AMNT2 FLAG FOR COMPARE ROUTINE 
4'77 0003 CLA 
4~oo 0041 STM 

ho' 0075 AMNT) 
''H>2 0020 LON INOICAT 377 DATA TO BE WRITTEN 
~:,Q3 0020 20 
4,04 0041 STM 
~.,9s 0062 OATrYP 
4~06 00~0 LON 
~~Q! 0014 OU TT AG 
4310 0041 STM 

~~ii 0071 TAG~A 

~U2 ~o~o AON 
4313 0001 1 
4li4 0041 STM 
4]is 0072 TAG1B 
4~i6 0020 LON 
~ji? 4322 TESE20 RETURN ADDRESS 
~3?~ 0064 RJP 
~~21 52~7 GEN GO GENERATE DATA 

()-
4i22 0020 TESE20 LON 
4~?3 0020 WRT SELECT wRITE 

Q 4324 Q0~4 RJP 
!~?5 0202 SELECT 
4326 oo;o TESE21 LON 
~32! 43'.i2 TES"'.:22 RETURN ADDRESS 
4330 0064 RJP OUTPUT NORMAL CHANNEL 
4131 0163 BUFFl 
;l32 0064 TESE22 RJP IOIT NOT ~USY 
4333 0307 WAIT 
4;34 0020 TESE23 LON 
4j35 0091 1 EXPECT BCD S!ATUS 
':p6 0041 STM 
n3! 00~4 ESTAT 
!:,49 0064 RJP 
4)41 0300 STATUS GO READ STATUS 
4342 0020 TEE23A LON 
4'143 oot1 T44 
4i44 02;2 ATT T2 
4~45 0102 ATT Tl 
1:,46 0264 UJP T2 
~1H 4400 TES24 
~~SQ 4211 JUMPE TESEl RETURN JUMP ADDRESSES 
4351 4213 TESF2 
~~52 4217 TESr3 
~~53 4233 TESj:-5 
4354 4235 TES~6 
4;55 4237 TESf7 
4,56 4241 TES~8 

~351 4243 TESf;9 
4'.160 4245 TESc:"l 0 
4·36l 4247 TESEll 
4i62 4251 TESF12 
4:463 4253 TESs:-13 



1164 4257 TESb-14 
4,65 4261 TESi:-15 
~j66 4263 TESC-16 
~36! 4265 TESF17 
!'.l7Q 4267 TES~l8 
4371 4271 TE.Sf 19 
4372 4326 TESF:21 
;-,n 4334 TESF23 
4~74 4342 TEE?3A 

44~0 PRG 440: 
* *****O • 
* • 0 • 

* BANK * 
* 11 * 

* * • • 
* *****O * 

~400 00~0 TE524 LON 
4401 4612 JUMPEl •l 
4402 0041 STM 
~~Q3 0010 RET1'1RN 
4404 0020 LON 
44os 0031 SBR SELECT SEARCH BACK ONE RECORD 
4406 0064 RJP 4,o! 0202 SELF,'. CT 
4410 0064 TESE25 RJP 
44il 0Jn1 WAIT WAIT NOT RUSY 
44i2 0064 TESE26 RJP 

O' 4413 0300 STATUS READ STATUS 
44i4 00~1 TESE27 LDM 

' 44is 0026 FILF: EXPECT FILE MARK STATUS 
;;16 0041 STM 
4417 0004 ESTAT 
4420 0064 RJP SEARCH BACK ONE RECORD 
4421 02n4 SELECT 2 
1•~2 0064 TESE28 RJP WAIT NOT RUSY 
H23 03~7 WAIT 
"424 0064 TESE29 RJP 
4425 oleo STATUS READ STATUS 
4426 0020 TE SE JO LDN 
4427 0001 t 
4430 0041 sTM 
4431 0004 ESTAT BCD STATUS 
4432 0020 LON 
4433 0353 353 
4434 0041 STM SET COUNTFR 
4435 1141 TEMP3 
4436 0020 TEE30 LON SELECT #RITE FUNCTION 
4437 0020 WRT 
4440 0064 RJP 
4441 02~2 SELF'CT GO SELECT WRITE 
4442 00~0 TESE31 LDN 
4443 4446 TESr32 RETURN ADDRESS 
4444 0064 RJP OUTPUT BU~fEH CHANNf.L 
4445 0163 BUFF"l 
4446 0064 TESE32 RJP 
4447 o3n1 WAIT 
4450 0064 TESE33 RJP 
445l oJno STlqUS READ STATUS 
4452 0055 TESE34 RAO 
4453 0141 TEMP3 



4454 0260 ZJP T2 
4455 lt474 TESF.38 
4456 0020 LON 
HS? 0031 SBR SEARCH BACK ONE RECORD 
4460 0064 RJP 
4461 02~2 SELF:CT 
4462 0064 TE SE JS RJP 
;463 0Jn1 WAIT WAIT NOT AUSV 
4464 0064 TESE36 RJP 
4465 ijJno STAfUS 
4466 0020 TESE37 LON RESET JUMP AOORESSES 
4467 1t6;0 JUMPEl 5 
~~72 0041 STM 
4471 0070 RETURN 
4412 0264 UJP T2 REPEAT wRJTE AND BACKSPACE OPERATIONS 
Hn 4436 TEE~O 
4474 0020 TESE38 LON 
4475 4626 JUMi:>El 110 
4476 4041 STM 
4477 0010 RETURN 
~sqg 0020 LON 
4501 0376 376 
4c;o2 0051 RAM 
4i;o3 0065 L.WA 
4504 0041 STM 
'sos 0100 AMNT2 - 4506 0020 TESE41 LON 

a ~~2! 0270 IBI T2 SET UP INPUT ROUTINE 

~ 4i;ig 0041 STM 
4511 0077 IOTyP 
4i;12 0020 LON SET TAGS 
~~i3 0016 INN TAG 
4514 0041 STM 
4c;1s 0071 TAG~A 

4~i6 oojo AON 
'm;l! 0001 1 
4c;20 0041 STM 
4i;2i 0072 TAG~B 

!522 0020 LON SELECT READ FORWARD 
411;~3 0024 RF 
4~24 0064 RJP 
4~~5 02;2 SELECT 
4~26 0020 TESE42 LON 
4527 4532 TESE:43 RETURN ADDRESS 
1.;JQ 0064 RJP 
4531 0163 BUFFl INPUT BUFFER CHANNEL 
4,32 0064 TESE43 RJP 
41§33 Q307 WAIT WAIT NOT BUSY 
,411;34 0064 TESE44 RJP 
4§35 0300 STATUS READ STATUS 
4~36 0020 TESE45 LON 
4r;37 4542 TESE:46 RETURN ADnRESS 
4r;40 0064 RJP GO COMPARE DATA 
4~41 0246 COMPl 
4542 0020 TESE46 LON 
4~43 0034 REW REWIND FUNCTlON 
4~44 0064 RJP 
4s45 02a2 SELECT 
4s46 0064 TESE47 RJP WAIT NOT RUSV 
.\c;47 0307 WAIT 



4~5~ 0020 TESE48 LON 
4!iSl 4570 TES~So 
41;52 0064 RJP CHECK FOR INTERRUPT 10 
·~53 01~2 SMM1X 
41!;54 0021 TESE49 LOM 
4-;55 0002 SWITCH 
4c;S6 0010 LPN 
4~57 0030 3(' 
4c;6~ 0260 ZJP T2 NO REPEAT FUNCTION 
456l 46~6 nsESI 
4562 0020 LDN 
4m;63 4612 JUMPEl -1 
4c;64 0041 STM SET UP RETURN ADDRESSES 
4-;65 0070 RETURN 
·~66 0264 UJP T2 
4c;67 42~i TES TE REPEAT SEGMEt~T E 
4570 0021 TESESo LDM 
,,7i 9092 SWITCH 
4~72 0010 LPN 
4573 0001 1 END OF SECTION HAL.T 
4tr;74 0260 ZJP T2 CONTINUE 
4~75 4554 TESE49 
·~76 03~2 ATT TJ 

!'H 0204 TEE SO ABR T2 LOAD BUFFER ~NT• REGISTER 
!~00 4577 TEESO 
~~Ql 0021 LOM 

~ 
~~Q2 0017 SECTS 
Hi03 0077 HLT 

~ 4loi04 0264 UJP T2 
H5s 4554 Tf Sf 49 
41.06 0020 TESE51 LON .. -
~~~H 0004 T20 
~!'12 0202 ATT T2 
~Ht 0264 UJP T2 
41tl2 2030 TESrSB 
Hi) 4410 JUMPEl TES~25 RETURN JUMP ADDRESSES 
41.14 4412 TESF26 
4Ais 4414 TES~27 
4~i6 4422 TESr:-~8 
4~i7 4424 TESE29 
~~~~ 4426 TESJ:"3C 
~~~1 4442 TES~31 
~~~2 4450 TESr:-33 
1~~3 4452 TESF34 
4~?4 4462 TES~35 
H?S 4464 TESE'36 
4f,26 4466 TESr:37 
·~27 4526 TESi::42 
- I ., 

~~3Q 4534 TESE44 
H·3l 4536 TESE:45 
4F.32 4546 TESi:-47 
H33 4550 TESF48 
4!-34 0020 TESTF LON 
H3s 4752 JUMPF -1 
4F.36 0041 STM RESET RETURN JUMP ADDRESSES 
HJ? 0070 RETt1RN 
4"4n 0020 LON 
4~41 0366 366 SET COUNTERS 
4~42 0041 STM 
4~43 0357 AMNT3 



4~44 0041 STM 
H4s 0141 TEMP3 
4~46 0020 LON 
H•! Q014 SEX 
4F.50 0064 RJP 
Hsi 0262 SELECT 
~(t52 9021 TE SF A LOM EXPECT FlLE MARK STATUS 
~{'53 0026 FILF:: 
~~54 QO~l STM 
'('SS 0004 ESTAT 
41156 jo20 TESFJ LON 
Hs! 0021 Wf M SELECT WRITE FILE MARK 
1~6Q 0064 RJP 
~"'61 02n2 SELECT 
4(·62 0020 TESFS L.ON 
!~63 0001 1 
4ft64 0041 STM EXPECT BCD S!ATUS 
H6s 0004 ESTAT 
!~66 0020 LON 
4f\67 0020 wRT SELECT WRITE FUNCTION 
4~70 0064 RJP 
4A7l Q202 SELE:CT 
4~72 0074 TESF6 OTN OUTPUT ON~ WORD RECORD 
~~13 0017 77 
4t.74 0264 RJP T2 
4~75 4746 WAI TX READ STATUS 
4~76 Q0~4 TESF7 RJP OUTPUT TWO WORD RECORD 

Q 46H 0204 SELECT 2 
~ HH 0074 TESF8 OTN 

HOl 0065 65 
4702 0074 OTN 
!i93 0072 72 
4'?04 0264 RJP T2 
Hos 4746 WAI TX 
;!06 0021 TESF9 LDM EXPECT FILEMARK 
4707 0026 FILE: 
47io 0041 STM 
~!ii 0004 EST AT 
4712 0020 LON WRITE FILEMA~K 
4113 0021 WFM 
4fi4 0064 RJP 
4715 0202 SELF CT 
4716 0020 TESFlO LON SEARCH FILE BACK 
Hi! Q033 SBF 
4720 0064 RJP 
~!?i 0202 SELECT 
4722 0064 TESFl 1 RJP SEARCH FILE MARK FORWARD 
4723 02;;4 SELECT 2 
4724 qo2o TESF12 LON 
4725 0032 SFf SEARCH FILE FORWARD 
4126 0064 RJP 
4'727 02n2 SELE: CT 
!!Jo Q020 TESF13 LON 
4731 0001 l EXPECT BCD STATUS 
4732 0041 STM 
4733 OOO't ESTAT 
4134 0020 LON 
4735 0012 TSO 
4736 0102 ATT Tl 
4737 0202 ATT T2 



4740 0020 LON 
4741 5313 JUMl'Fl -1 
4742 01)4~ STM 
4743 0070 RETURN 
470 0264 UJP T2 
4745 ~oh TEF;3 
4146 00~0 WAITX LON 
4747 0004 T20 
Hso 0202 ATT T2 
4751 0264 UJP T2 
Hs2 2272 WAI TB 4 

H53 4652 JUMPF TES~A 
4754 4746 WAI TX 
4155 4662 TESi:-5 
4756 4672 TES.;6 
4'757 4676 TEs,:;7 
4760 4700 TES~8 

. 476i 4706 TESF'9 
4762 4746 WAITX 
4763 4716 TES~lO 
!!64 4746 WAITX 
4765 4722 TESFll 
4766 4746 WAITX 
4767 4724 TES~l2 
H1a 4746 wA1;x 
4771 4730 TES~l3 

5000 PRG soo~ 
• ****** * 

"- * * * * '> * SANK * ~ * 12 * 
* * * * 

* ****** * aoo 0020 TEF13 LON 
,,01 0024 RF 
ft02 0064 RJP 
293 0202 SELECT 
n04 0076 TESF14 INA 
nos 0041 STM SAVE DATA 
006 OOS4 AREG 
no1 0020 LON 
nio 0077 77 
Hi 0041 sTM 
2}2 0052 ERR ABX 
nl 3 0035 SBM COMPARE DATA 
~it+ 0054 AREG 
nis 0260 ZJP T2 NO ERROR 
~i6 so27 TESF15 
H1 0020 LDN ERROR CODE FUR NO COMPARE 
~20 0050 CODE13 
n2i 0041 STM 
~22 0063 ERR~OD 
~23 0020 LON 
n24 5027 TESF"l 5 
~25 0064 RJP REPORT ERROR 
n26 0333 ERPnRT 
~27 0264 TESF15 RJP T2 
~Jn 53::7 WAITXl 
;;31 0021 TESF16 LOM EXPECT FILE MARK 
r.32 0026 FILC. 



5~33 0041 STM 
5n34 0004 ESTAT 
s~35 0020 LON 
~~36 0032 SFF SEARCH FILE FORWARD 
~~37 0064 RJP 
5540 02n2 SELECT 
sn41 0020 TESF17 LON 
~~42 0041 41 EXPECT LOADPAINT 
5~43 0041 STM 
~~44 0004 EST AT 
5~45 0020 LON 
sn46 0034 REW REWIND FUNCTION 
ri~H 0064 RJP 
~~SQ 02~2 SELF:CT 
'5n5t 0020 TESF18 LON 
sns2 5055 TESF-19 CHECK FOR INTERRUPT 10 
s~sJ 0064 RJP 
sns4 01~2 SMMQX 
5nss 0021 TESF19 LPM CHECK FOR REPEAT 
5~56 0002 SWITCH 
~~57 ooio LPN 
5~60 0020 2C 
sn61 0260 ZJP T2 NO REPEAT 
~n62 5071 TESF20 
sn63 oo?o LON 
~~64 ooil T44 
'51\65 (}102 ATT Tl 

......... sn66 0202 ATT T2 
() sn67 0264 UJP T2 
~ ~n10 4634 TESTf 

sr.11 0021 TESF2o L.DM EXPECT FILE MARK STATUS 
sn12 0026 FIL~ snn 0041 STM 
sn14 0004 ESTAT 
5~75 0020 LON sn16 0021 WfM SELECT WRITE FILE MARK 
;au 0064 RJP 
~100 62~2 SELECT 
SHt 0020 TESF21 LON EXPECT BCD 
5102 0001 1 
~!(>3 0041 STM 
5104 0004 ESTAT 
5105 0020 LON 
5t66 0020 WRT SELECT WRITE ONE WORD RECORD 
5!01 00§4 RJP 
5110 0202 SELECT 
Hii 0074 TESF22 OTN 
~l.12 0077 77 
!!i113 0264 RJP T2 

5ii• 5307 WAITXl READ STATUS 
5115 0064 TESF23 RJP 
5116 0204 SELECT 2 WRITE ONE WORD RECORD 
~117 0074 TESF24 OTN 
~!22 0016 16 
5121 0264 RJP T2 
5122 5307 WAI TX I READ STATUS 
~!23 00.55 TESF25 RAO REPEAT NINE fIMES 
15124 0141 TEMp3 
H2s 0260 ZJP T2 
5126 5135 TESF26 



5121 0020 LDN 
~;3; 5323 JUMi:>Fl 70 
§j)t qo4) STM 
Sl32 0070 RETttRN RESET RETURN JuMP ADDRESSES 
5133 0264 UJP T2 
sh• 51 ;;1 TESF21 
C;13s 0021 TESF26 LDM 
~l36 0026 FILE EXPECT FILEMARK STATUS 
5j)! QO!l STM 
5140 OOn4 ESTAT 
~'i4i 0020 LON 
§i42 002i WFM 
'5143 0064 RJP 
5144 02n2 SELECT SELECT WRJTi FILE MARK 
~145 0020 TESF27 LON 
'5'146 0001 1 
5147 0041 STM EXPECT BCO STATUS 
51so ooft.4 EST AT 
sisi 0020 LON 
51s2 0020 WRT WRITE ONE W0i3D RECORD 
Hs3 0064 RJP 
5!54 0202 SELECT 
s1SS 0074 TESF28 OTN 
s1s6 0077 77 
Hsi 026/t RJP TZ 
5160 5307 WAITXl READ STATUS 
5161 0021 TESF29 LDM EXPECT FILE MARK 

" 
5162 0026 FILE 
5163 0041 STM 

\.) 5l'64 oon4 ESTAT 
'-1 516s oo?o LON 

5166 0033 SBF SEARCH BACK ONE FILE 
H6! 0064 RJP 
~l7Q 02n2 SELECT 
5171 0064 TE SF JO RJP 
5i72 0204 SELECT 2 SELECT SEARCH BACK ONE FILE 
5173 0020 TESF31 LDN 
5174 0032 SFF SELECT SEARCH FILE FORWARD 
shs 0064 RJP 
5h6 02~2 SELECT 
5177 0020 TESF32 LON 
§~o2 0001 l ESPECT BCD Sf ATUS 
5?01 0041 STM 
5;02 oon4 ESTAT 
s~o3 0020 LDN 
~204 0024 RF SELECT READ FORWARD 
5~05 0064 RJP 
§?06 0202 SELECT 
520! 0076 TESF33 INA 
5~10 0041 STM SAVE DATA 
5Hi 0054 AREG 
5;12 0020 LON 
~~13 0077 71 
5~14 0041 5TM 
5;1s 0052 ERRABX 
~?i6 0035 SBM COMPARE DATA 
~~l! 0054 AREG 
S~20 0260 ZJP T2 DATA COMPAREP 
s~21 5232 TESF34 
.;;22 0020 LON ERROR CODE 



~;23 0050 CODF.:13 
5;24 0041 STM 
~~~5 0063 ERR~OD 
5;t26 0020 LON 
5~27 5232 TESF34 
5~3~ Q0~4 RJP 
~~31 0333 ERP(')RT REPORT ERROR 
~,32 0264 TESF34 RJP T2 
5?33 s3n7 WAlrXl 
5;34 0064 TESF35 RJP READ FORWARD 
5~35 i\2n• SELE: CT 2 
5;36 0076 TESf36 INA 
5;37 0041 STM 
~~~2 QOS4 AREG SAVE DATA 
5~41 0020 LON 
~?42 00l6 16 
s?43 0041 STM 
;?44 Oo52 ERR ABX 
'5'45 ~035 SBM COMPARE DATA READ 
s~46 0054 ARE(:i 

sH! 0260 ZJP T2 DATA COMPAREO 
~~SQ 5261 TESF37 
~?51 oo?o LON ERROR CODE 
5;52 ooso CODE13 
5?53 0041 STM 
5~54 0063 ER Re OD 

..... 5?5s 0020 LON 
0 5'56 !?261 TESF37 
OQ 5251 0064 RJP 

~?62 0333 ERPoRT REPORT ERROR 
S,61 0264 TESF37 RJP T2 READ STATUS 
5?62 s3n1 WAlTXl READ STATUS 
5;63 0055 TESF38 RAO REPEAT NINT TIMES 
5;64 0357 AMNT3 
5;65 0260 ZJP T2 TERMINATE OPERATION 
5~66 5351 TESF39 
5;67 0020 LON 
~?10 5341 JUMPFl 210 
CS?71 0041 STM RESET JUMP AUDRESSES 
5;72 0070 RETuRN 
~;73 0264 UJP T2 
sz14' ~171 TESF'32 
'5'75 0020 TEF42 LON 
5;76 ooi3 T54 
5;77 0102 ATT Tl 
s~oo 0202 ATT T2 
$-;Qi 0020 LDN 
~302 5Si2 JUMPF2 -1 RESET JUMP AODRESSES 
5,03 0.041 STM 
hq4 007ij RETuRN 
s-,os 0264 UJP T2 
5'lQ6 541~ TESF43 
~ig? 0020 WAIT XI LON 
~:n~ 0004 T20 
~~H 1 0202 ATT T2 
~U2 0~64 UJP T2 
'S'H3 2210 WAI TB 2 
li'H4 5004 JUMPFl TESt!l4 
s~is 5031 TES~l6 
~1i6 5307 WAlrXI 



~~i7 5041 T£SFl7 
S]2~ 53~7 WAITXl 
~)2l 5051 TES~18 
s;122 5307 WAli'Xl 
~i23 s1;;1 TESi-21 
'5J24 Slit TESF22 
~325 SliS TESF'23 
5~?6 5117 TE~s;24 
,,2! 5123 TES~25 
5]32 5307 WAlTXl 
5131 -5145 TESF-27 
5332 5155 TESF'28 
'!;133 5161 Tf Si-29 
~.,34 5307 wA1;:x1 
~'.'35 5171 TESi3o 
5~36 s3;;1 WAlrXl 
~]3l 5173 TESF31 
~]40 5307 WAITXl 
~~41 5177 TESF32 
'5]42 s2n1 TES~33 
;]43 5234 TESC:35 
~~44 5236 TES~36 
5,45 5263 TESF38 
~~4~ 5357 TESF40 
~.,4! 5362 TESF41 
'5,50 5370 TESF'42 
;jsi 0021 TESF39 LDM EXPECT FILEMARK STATUS 

' 
5~52 0026 FlLF. 

C) s~s3 00~1 STM 
'-0 ~jS4 00()4 ESTAT 

~355 0064 RJP SELECT READ FORWARD 
~~56 Q2~4 SEL~CT 2 
~:,5! 0076 TESF40 INA 
~~62 0264 RJP T2 
~,61 sJn1 WAlTXl READ STATUS 
S'.lt62 0020 TESF41 LON 
~163 0001 1 EXPECT BCD 
§j64 00!1 STM 
S,65 0004 ESTAT 
~~66 0064 RJP SELECT READ t::ORWARD 
5~67 02~4 SELECT 2 
~~7Q 0076 TESF'42 INA 
S~71 i)041 STM SAVE DATA 
~j72 0054 AREG 
~;73 0020 L.DN 
5174 0077 11 
5~75 0041 sTM 
§31~ 0052 ERR ABX 
S~77 0035 $BM COMPARE DATA READ 

* ****** * 
* * * * 
* B~NK * 
* 13 * 

* • * * 
* ****** * 

5~oo 0054 AREt; 
'i401 0260 ZJP T2 DATA COMPARED 
.:4<)2 5275 TEF42 
~403 oo?o LON 
~404 0050 C00El3 



s4os 0041 STM ERROR CODE" 
~~06 0063 ERR COD 
5~9! 0020 LON 
54 }(\ 5275 TEF42 

'H' 00()4 RJP Rf PORT ERROR 
~H2 0333 ER-PoRT 
'5413 0264 TESF43 RJP T2 
s4i• 55~6 WAITX2 READ STATUS 
~4is 9020 TEF!t3A LON 
54i6 0041 41 
5417 0041 STM 
~·~2 ooh ESTAT 
S421 0020 TEF43 LON 
~422 0034 REW 
5423 0064 RJP SELECT REWIND 
i5424 0202 SELECT 
5425 0020 TESF44 LON CHECK FOR INTERRUPT 10 
5426 5431 TESF45 
~~2! 90§4 RJP 
15~39- 0102 SMMQX 
5431 0021 TESF4S LOM 
S432 0002 SWITCH 
~433 0010 LPN 
5434 0001 1 CHECK FOR END OF SECTION STOP 
5435 0260 ZJP T2 
~436 5445 TESF47 
~43! 03~2 ATT T3 -· ~H2 0204 TESF46 ABR T2 .......... 

C) !5441 5440 TESF46 
5442 0021 LDM 
5443 0017 SECTS SECTION NUM8~R TO A REGISTE~ 
5444 0077 HLT 
5445 QO~l TESF47 LOM 
5446 0002 SWITCH 
5447 0010 LPN CHECK FOR REPEAT SECTION 
54so Q02Q 20 
5451 0260 ZJP TZ NO REPEAT 
5452 5465 TESF48 
~~53 oo?o LON 
5454 5321 JUMpFt SD 
s4ss 0041 STM 
5~56 00!0 RETURN 
C\457 oo~o LON "'. -15460 90!2 TSO 
s461 0102 ATT Tl 
5462 0202 ATT T2 
5463 0264 UJP T2 
5464 5071 TESF20 
~465 QO~l TESF48 LDM CHECK FOR REPEAT COMPLETE TEST 
.;466 0002 SWITCH 
5~6! ooio LPN 
5470 0010 10 
1:3471 0260 ZJP T2 
;412 ssi'1 TESF49 
~~73 0020 LON 
5474 0011 T44 
.;475 0102 ATT Tl 
5476 0202 ATT T2 
s•77 0264 UJP T2 
~~00 4634 TESTF 



s~o1 0020 TESF49 LON 
5~02 0004 T20 
5503 0202 ATT T2 GO CHECK ~OR NEXT TEST 
'51§04 0264 UJP T2 
e;~os 2030 TEST SB 
5c;o6 0020 WAITX2 LON 
151;07 ooh T20 
s~io 0202 ATT T2 
§s;}t 0264 UJP T2 
'5~12 2266 WAltB 
~~i3 5415 JUMPF2 TEF43A 
5~i4 5506 WAI:tX2 
sc;is 5425 TESF44 
s~i6· 0020 TESTG LON 
§-;i1 5674 JU MPG -1 RESET RETURN JUMP ADDRESSES 
~5~Q 0041 STM 
~c;21 0070 RETURN 
5~22 oo;o LON 
5c;23 ooi4 SEX SELECT EVEN PARITY 
~524 0064 RJP 
st;25 02n2 SELECT 
5~26 9021 TESGl LDM 
5~27 0026 FILE 
~!;30 00!1 STM 
St;31 0004 ESTAT EXPECT FILEMARt< STATUS 
ss32 0020 LON SET COUNTER 
§533 0363 363 -12 

....... SIJ34 0041 STM 
....... SS35 Q357 AMNT3 

' 5536 0064 RJP 
;sl! n3n1 WAIT 
~54!! 9020 TESG2 LON 
5541 0021 WFM WRITE FI LEMAHK 
~S42 0064 RJP 
~543 02n2 SELECT 
SS44 00~4 TESG3 RJP 
c;545 03n7 WAIT WAIT NOT BUSY 
11§546 0064 i'ESG4 RJP 
~547 oJnt> STAfUS READ STATUS 
5550 0020 TE SGS LON 
'5ssi 0033 SBF SEARCH BACK ONE FILE 
sss2 0064 RJP 
5c;53 0202 SELECT 
5~54 0064 TESGSA RJP WAIT NOT RUSY 
5c;S5 03~7 WAIT 
5556 0064 TESGSB RJP READ STATUS 
S557 oJno STATUS 
51§60 0055 tESG5C RAO 
sc;61 0357 AMN;3 
sc;62 0260 ZJP T2 TERMINATE TAPE SPACER ROUTINE 
5m;63 5572 TESn6 
5c;64 0020 LON 
~'565 5676 JUMpG 
5'566 0041 STM 
si;67 0070 RETURN 
§c;7ry 0264 UJP T2 REPEAT OPERATION 
5'571 5540 TESG2 
~c;72 0020 TESG6 LON 
t;c;73 oon1 ) EXPECT BCD STATUS 
51514 0041 STM 



~t;75 0004 ESTAT 
5~76 Q02!> LON 
!j•H? 0020 WRT SELECT wRJTE FUNCTION 
~~99 0064 RJP 
5'-01 o2n2 SELECT 
5~02 007-4 TESG7 OTN OUTPUT ONE WORD RECORD 
~~Q3 0025 25 
'5M4 0064 RJP 
Hos 0307 WAIT WA IT NOT AUSY 
~~Q~ 0064 TESG8 RJP 
~~2! 0300 STATUS GO READ STATUS 
~HO 0020 TESG9 LON 
~Ht 0031 SBR SEARCH BACK ONE RECORD 
5"12 00~4 RJP 
~H3 0202 SELECT 
~f\14 0064 TESG9A RJP 
;~is 03~7 WAIT WAIT NOT RUSY 
~~16 90~4 TE5G98 RJP 
~fl! 03nO STATUS GO READ STATUS 
Stt,20 0055 TESG9C RAO 
H~1 0357 AMNT3 REPEAT 256 TIMES 
~1\22 0260 ZJP T2 TERMINATE OP~RATION 
~i.23 5632 TESGlO 
5~~· Oo20 LON 
5{'~5 5704 JUMpG 70 
~{'26 0041 STM RESET JUMP AODRESSEX 
~~2! 0070 RETuRN - ~(132 0264 UJP T2 

' ~~31 5576 TESG6 4 
~ 5~32 0020 TESGlO LON 

~~33 5636 TESGll 
~(i31t 0064 RJP 
~~35 0102 SMMQX CHECK FOR INTERRUPT 10 
~{'36 0021 TESGll LDM 
~~3! 0002 SWITCH 
~~4Q 0010 LPN CHECK FOR ENP or TEST STOP 
~,,.~, 0001 1 
Si-42 0260 ZJP T2 NO STOP 
5~~3 5652 TESG12 
M44 0Jn2 ATT T3 
~{145 0204 TEGllA ABR T2 
SH6 5645 TEGilA 
~~4! 0021 LOM 
~~~2 0017 SECTS END OF SECTION HALT 
~~51 0077 HLT 
~~52 0021 TESG12 LDM 
~('53 0002 SWITCH 
~(>54 0010 LPN REPEAT TESTS 
5'.-55 0030 3'} 
~~56 0260 ZJP . TZ NO REPEAT 
~~57 5670 TESG13 . ' - 0020 LON 51,i6Q 
~~61 5674 JUMpG •l 
~~62 0041 STM 
~~63 0070 RETURN 
'~64 0020 LON 
5~65 0034 REW REWIND FUNCTION 
~{'66 0064 RJP 
'5~6! 0202 SELF CT 
c;i\71) 0020 TESG13 LON 



~~71 -Ooh T20 GO ENO TESTING 
~~72 0202 ATT T2 
5~73 0264 UJP T? 
~~H 2030 TEST SB 
c:,,75 5526 JU MPG TES~l RETURN JUMP ADDRESSES 
H16 5540 TES~2 
'5" 77 5544 TES133 
~!02 5546 TES~4 

~!01 ssso TES~S 

~!Q2 5554 TESGSA 
~103 5556 TES~SB 

sio• SSEO TESr.SC 
5'705 5602 TESt;7 
~!96 s6n6 TES~8 

~?Q! S6iO TES;.;9 
5710 5614 TESr;9A 
'fii 5616 TESG98 
5'112 5620 TESG9C 

REM 
REM TAPE DRIV~ FUNCTION CODES 
REM 

Qo2o RST EQU 6 STATUS 
0002 SLO EQU 2 SET INTERPUPT 
0003 CLO EQU 3 CLEAR INTERRUPT 
ooio SOX EQU 10 SET ODO PAFH Ty 
ooti SOl. EQU 11 SET ODD PARITY LOW DENSITY 
QOj2 SOM EQU 12 SET ODD PARITY MEDIUM DENSITY 

' 0013 SOli EQU 13 SET ODD PARITY HIGH DENSITY 
' ooi4 SEX EQU 14 SET EVEN PARITY ll\j oois SEL EQU 15 SET EVEN PARITY LOW DENSITY 

0016 SEM EQU 16 SET EVEN PARITY MEDIUM DENSITY 
0017 SEH EQU i7 SET EVEN PARITY HIGH DENSITY 
qo;o WRT EQU 20 WRITE 
0021 WFM EQU 21 WRITE FILE MARK 
0024 RF EQU 24 READ FORWARD 
Q025 RB EQU 25 REAO BACKWARO 
0030 SFR EQU 30 SEARCH FO~WARO ONE RECORD 
0031 SBR EQU 31 SEARCH BACKW~RO ONE RECORD 
0032 SFF EQU 32 SEARCH FILE FORWARD 
0033 SBF EQU 33 SEARCH FILE 8AcKWARO 
0034 REW EQU 34 REWIND 
0035 RWL. EQU 35 REWIND UNLOAO 

REM 
ALL ERROR COUE NUMBERS 

CODEl THRU AND INCLUDING 
CODE12 PLUS ONE ARE THE 

UNEXPECTED CONOITION OF 
THE ERROR CODE 

0020 CODEl EQU 211 EXPECTED ILLEGAL BCD 
0022 C00E2 EQU 22 EXPECTED RCD-STATUS 
0024 CODE3 EQU 24 EXPECTED PR06RAM ERROH AND NO WRITE RING 
0026 CODE4 EQU 26 EXPECTED REAOY 
0030 CODES EQU 30 EXPECTED PARlTy ERROR 
0032 CODE6 EQU 32 EXPECTED PROGRAM ERROR 
()0"~4 CODE7 EQU 34 EXPECTED FILE MARK 
0036 CODES EQU 36 EXPECTED LOAU POINT OR END OF TAPE 
0040 CODE9 EQU 40 EXPECTED wRlTE RING STATUS 
0042 coDElo EQU 42 EXPECTED RUSY 
0044 CODEll EQU 44 EXPECTED BUFFER INTERRUPT 
0046 CODE12 EQU 46 EXPECTED EXTERNAL INTERRUPT 



0050 CODE13 EQU 50 DATA COMPARE ERROR 
A REGISTER = oATA RECEIVED 

ABX REGISTER = DATA EXPECTED 
Q052 CODEH EQU 52 BACKSPACE ERHOR 
0054 COOElS EQU 54 THESE TESTS ARE ON THE OTHER MAG TAPE SECTION 

RELOAOE SMM92 AND 
PARAMETER 14 IS SECTIONS A,H,c.o. 
PARAMETER 15 Is SECTIONS DErG 

OOS6 CODE16 EQU 56 INCORRECT WRITE BUFFER LENGTH 
A REGISTER = LAST STATUS 

ABX REGISTER = AMOUNT SHORT. 
EXPECTED AMOUNT IS 376 OCTAL 

0060 CODE17 f QU 6~ NO BUFFER TERMINATION 
0062 CODE18 EQU 62 INCORRECT FILE MARK WRITTEN 

A REGISTER = FILE MARK WRITTEN 
ABX REGIST~R = FILE MARK EXPECTED 

0064 CODEl 9 EQU 64 ERROR STOP NUMBER 2 
A REGISTER = SECTION NUMBER 

ABX REGISTER = LAST OCTAL FUNCTION CODE 
0066 CODE2o f QU 66 CONSTANT BUFFER BUSY STATUS 

BUFFER 5HOULO NOT 8E BUSY 
0070 COOE21 EQU 70 TAPE DRIVE CONSTANTLY BUSY 

A REGISTf'R = NIA 
ABX REGIST~R = ACTUAL STATUS 

0072 COOE22 EQU 72 THIRD ERROR STOP FOR SECTIONS 
0 ANO E Ot.JLY• 

A REGISTER-= I/O LENGTH EXPECTED -.......... ABX REGIS!ER = AMOUNT OF 1/0 THAT WAS 
~ PROCE5SEU (LENGTH) 

0074 C00E23 EQU 74 
0076 COOE24 EQU 76 
01it COOEXl EQU 111 SWITCH PARAM~TER CHANGE CODE 

ooh T04 EQU 1 002690 
9002 Tb EQU 2 002100 
0003 T14 EQU 3 002710 
0004 T2'1 EQU 4 002720 
0005 T2'+ EQU 5 002730 
0006 13~ EQU 6 002740 
oog7 T34 EQU 7 002750 
0010 J4) EQU lo 002760 
0011 T44 EQU 11 002770 
0012 ts·"' EQU 12 002780 
0013 T54 EQU 13 002790 
00l4 T6J EQU 14 002800 
0015 T64 EQU 15 002810 
ooi6 T7J EQU 16 002820 
0~11 T74 EQU 17 002830 
0100 Tl EQU 100 002840 
0200 T2 EQU 200 Oo2850 
0300 T3 EQU JOO 002860 
0000 ERR EQU 0 ERROR STOP 002880 
0'001 SHA EQU l SHIFT A LEr:T ONE BIT 002890 
0002 NOP EQU 2 NO OPERATlt')N 002900 
0002 ATf EQU 2 A TO TAG REGISTER 002910 
0003 CLA EQU 3 CLEAR REGISTER A 002920 
0003 TTA EQU 3 TAG REGISTER To A 002930 
0004 ABR EQU 4 A TO BUFFEP ENTRANCE REGISTE~ 002940 
0005 ABX EQU 5 A TO BUFFER E~IT REGISTER 002950 
0006 BER EQU 6 CONTENTS OF 8~R REGISTER TO A 002960 



0"~7 CBC EQU 7 CLEAR BUFFER CONTROLS 0()2970 
oo1o LPN EQU lo LOGICAL PRODUCT NO ADDRESS 002980 
0011 LPM EQU 11 LOGICAL PRODUCT ME~OHY ADDRESS 002990 
ooi2 LPl EQU 12 LOGICAL PRODUCT INDIRECT ADDRESS 003000 
0013 Cll. EQU 13 tLEAR INTERRUPT LOCKOUT 003010 
0014 LSN EQU 14 LOGICAL SUM NU ADDRESS 003020 
0<'15 LSM EQU 15 LOGICAL SUM M~MORY ADDRESS 003030 
0016 LSI EQU 16 LOGICAL SUM INDIRECT ADDRESS 003040 
oc?o LON EQU 20 LOAU A NO ADOHESS 003050 
0021 LOM EQU 21 LOAD A MEMORY ADDRESS 003060 
0022 LOI EQU 22 LOAD A INDIRECT ADDRESS 003070 
0025 LCM EQU 25 LOAD COMPLIMENT TO A MEMORY 003080 
0026 LCl EQU 26 LOAO COMPLIMENT TO A INDIRECT 0{>3090 
0030 AON EQU Jo ADD NO ADDRESS 003100 
0031 ADM EQU 31 ADO MEMORY A00RESS 330110 
0032 ADI EQU 32 ADD INOIRECT AOORESS 00Ji20 
0034 SBN EQU 34 SUBTRACT NO ADDRESS 003}30 
0035 saM EQU 35 SUBTRACT MfMOHY ADORESS 003l40 
0036 SBI EQU 36 SURTRACT INDIRECT AOORESS 003150 
0041 STM EQU 41 STORE MEMORY ADDRESS 003}60 
0042 STl EQU 42 STORE INDIRECT ADDRESS 003170 
0051 RAM EQU 51 REPLACE ADD MEMORY ADDRESS oo3iao 
0055 RAO EQU 55 REPLACE ADD ONE MEMORY ADDRESS 003}90 
0060 ZJP EQU 60 JUMPt IF CONT~NTS Of A = ZERO 003200 
0061 NZP EQU 61 JUMPt IF CONTENTS OF A = NON~ZERO 003210 
0062 PJP EQU 62 JUMPt IF CoNTtNTS Of A ARE POSITIVE 003220 
0063 NJP EQU 63 JUMP, IF CoNT~NfS OF A ARE NEGATIVE 003230 

"'-
0064 RJP EQU 64 INDIRECT RETU~N JUMP INDICATOR 

" 00~4 UJP EQU 64 UNCONDITIONAL JUMP 003240 

\.t\ ooio 181 EQU 70 lNI T IATE auFfl:.R INPUT 003250 
0071 IBO EQU 71 INITIATE BUFF~R OUTPUT 003260 
0072 INN EQU 72 INPUT NORMAL 003270 
0073 OUT EQU 73 OUTPUT NORMAL 003280 
0074 OTN EQU 74 ourPUTt NO ADDRESS 003290 
0075 EXf EQU 75 EXTERNAL FUNCTION 003300 
0076 INA EQU 76 INPUT TO A 003210 
0077 HLT EQU 17 HALT 003320 
00"0 ENO 003330 



NUMBER: (T22) 

TITLE: Mag Tape Test { MT1 } 

MINIMUM EQUIPMENT NEEDE£: 8092, 1621 603 

PURPOSE 

To test reliability of Mag Tape units and 162 Synchronizer. 

OPERATING INSTRUCTIONS 

LOAD ADDRESS: 000 

STARTING ADDRESS: Section 1: 000 A=# of units 
Section 2: 400 A = 0 
Section 3: 600 A == 0 
Section 4: 700 A = 0 

TERMINAL ADDRESS: 1277 (destroys contents of locations up to 2300} 

DESCRIPTION 

Section 1: Read, write, parity, file mark, and status checks for any number 
of 603 units. Load A with the total number of mag tape units to be used. 
Start run at 000. 

Section 2: Compatibility test. (Set unit dials on 0 and 1.) Two units at a 
time are used. Each unit will be written on for complete length of tape. 
When a halt occurs at P = 461, exchange reels on units and reset the run 
switch. Test will compare one tape against the other. Start at 4000 

Section 3: Servo test. (One unit at a time. Set unit dial to 0.) Start at 
600. 

Section 4: Creep test. (One unit at a time. Set unit dial to 0.) Ree ls 
should have a slight forward creep. Start at 700. 

p = 142 
p:::: 202 
p::: 303 
p = 325 
p = 431 
p = 455 
p = 461 
p = 506 
p::: 525 
p = 542 

HALTS 

{MT1-1} 

Status halt. A displays status code. 
Error in bits. 
File mark not working. 
Illegal BCD status not working. 
Parity error on write (tape O). 
Parity error on write (tape 1). 
Exchange reels and reset run switch. 
Parity error on read (tape O). 
Parity error on read (tape 1). 
Error in bits. 



0000 041 STM 
0001 004 
0002 064 UJP 
0003 041 

0010 113 CIL 
OOll 075 EXF1 Sack Space One Record 
0012 011 
0013 020 
0014 076 ~NA 
0015 064 JP 
0016 021 
0017 
0020 113 CIL 
0021 075 EXFj Reatl Forward With Input 
0022 OU 
0023 030 
0024 064 UJP 
0025 152 
0026 
0027 
0030 113 CIL 

0040 113 CIL 
0041 020 LDN 
0042 001 
0043 102 ATT 
0044 020 LDN 
0045 002 
0046 202 ATT 
0047 020 LDN 
0050 004 
0051 302 ATT 
0052 020 LDN 
0053 060 
0054 041 STM 
0055 122 
0056 020 LDN 
0057 010 
0060 041 STM 
0061 130 
0062 041 STM 
0063 243 
0064 041 STM 
0065 311 
0066 020 LDN 
0067 040 
0070 041 STM 
0071 136 
0072 041 STM 
-0073 157 
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0074 041 STM 
0075 275 
0076 041 STM 
0077 317 
0100 020 LON 
0101 030 
0102 041 STM 
0103 023 
0104 020 LON 
0105 020 
0106 041 STM 
0107 262 
0110 020 LDN 
0111 020 
0112 041 STM 
0113 013 
0114 020 LDN 
OllS 010 
0116 041 STM 
0117 133 
0120 075 EXF Rewind Load 
0121 011 
0122 060 
0123 075 EXF Set Tapes to Odd Parity 
0124 011 
0125 -071 
0126 075 EXF Select Write 
0127 011 
0130 010 
0131 273 OUT 
0132 000 
0133 010 
0134 075 EXF Request Status 
0135 011 
0136 040 
0137 076 INA 
0140 060 ZJP 
0141 143 
0142 077 HLT 
0143 021 LDM 
0144 133 
0145 041 STM 
0146 154 
0147 064 UJP 
0150 011 
0151 034 SBN 
0152 372 INN 
0153 000 
0154 010 
0155 075 EXF Request Status 
0156 011 
0157 040 
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0160 076 INA 
0161 060 ZJP 
0162 164 
0163 077 HLT 
0164 020 LON 
0165 000 
0166 041 STM 
0167 175 
0170 041 STM 
0171 177 
0172 002 NOP 
0173 002 NOP 
0174 221 LDM 
0175 000 
0176 335 SBM 
0177 000 
0200 060 ZJP 
0201 203 
0202 077 HLT 
0203 -021 LDM 
0204 133 
0205 034 SBN 
0206 001 
0207 035 SBM 
0210 177 
0211 060 ZJP 
0212 221 
0213 055 RAO 
0214 175 
0215 055 RAO 
0216 177 
0217 064 UJP 
0220 174 
0221 020 LDN 
0222 060 
0223 035 SBM 
0224 133 
0225 060 ZJP 
0226 235 
0227 020 LDN 
0230 010 
0231 051 RAM 
0232 133 
0233 064 UJP 
0234 1L6 
0235 020 LDN 
0236 000 
0237 041 STM 
0240 247 
0L41 075 EXF Select Write 
0242 011 
0243 010 
0244 055 RAO 
0245 247 
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0246 020 LON 
0247 000 
0250 034 SBN 
0251 120 
0252 061 NZP 
0253 241 
0254 020 LDN 
0255 000 
0256 041 STM 
0257 266 
OL60 075 EXF Back Space One Record 
0261 071 (tape # ) 
0262 020 
0263 055 RAO 
·0204 266 
0265 020 LON 
0266 000 
0267 034 SBN 
o.ao 117 
0271 061 NZP 
0272 260 
0273 075 EXF Request Status 
0274 011 
0275 040 
0276 076 INA 
0277 010 LPN 
0300 040 
0301 060 ZJP 
0302 304 
0303 077 HLT 
0304 075 EXF Set Tapes to Even Parity 
0305 011 
0306 072 
0307 075 EXF Select Write 
0310 011 
0311 010 
0312 073 OUT 
0313 366 
0314 373 
0315 075 EXF Request Status 
0316 011 
0317 040 
0320 076 INA 
0321 010 LPN 
0322 015 

. 0323 061 NZP 
0324 326 
0325 077 HLT 
0326 021 LDM 
0327 004 
0330 030 AON 
0331 037 
0332 035 SBM 
0333 317 



0334 060 ZJP 
0335 052 
0336 055 RAO 
0337 122 
0340 055 RAO 
0341 130 
0342 055 RAO 
0343 136 
0344 055 RAO 
0345 013 
0346 055 RAO 
0347 157 
0350 055 RAO 
0351 243 
0352 055 RAO 
0353 262 
0354 055 RAO 
0355 275 
0356 055 RAO 
0357 311 
0360 055 RAO 
0361 317 
0362 055 RAO 
0363 023 
0364 064 UJP 
0365 114 
0366 025 
0367 052 
0370 000 
0371 052 
0372 025 

0400 020 LDN End .Section 1 
0401 001 
0402 102 ATT 
0403 020 LDN 
0404 002 
0405 202 ATT 
0406 164 UJP 
0407 164 
0410 
0411 075 EXF Select Write 
0412 Oll 
0413 010 

'0414 273 OUT 
0415 000 
0416 300 
0417 075 EXF Request Stat us 
0420 011 
0421 040 
0422 076 INA 
0423 160 ZJP 
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0424 011 
0425 010 LPN 
0426 040 
0427 160 ZJP 
0430 270 
0431 077 HLT Rewind Unload 
0432 075 EXF 
0433 011 
0434 060 
0435 075 EXF Select Write 
0436 011 
0437 011 
0440 273 OUT 
0441 000 
0442 300 
0443 075 EXF Request Status 
0444 Oll 
0445 041 
0446 076 INA 
0447 160 ZJP 
0450 035 
0451 010 LPN 
0452 040 
0453 160 ZJP 
0454 05(5 
0455 077 HLT 
0456 075 EXF 
0457 011 
0460 061 NZP 
0461 077 
0462 020 LDN 
0463 003 
0464 202 ATT 
0465 020 LDN 
0466 004 
0467 302 ATT Select Read Forward 0470 075 EXF 
0471 Oll 
0472 030 
0473 272 INN 
0474 000 
0475 300 
0476 075 EXF Request Status 
0477 Oll 
0500 040 

_OSOl 076 INA 
0502 010 LPN 
0503 004 
0504 160 ZJP 
0505 107 
0506 077 HLT 

. 0507 075 EXF 
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0510 011 Read Forward 
0511 031 
0512 372 INN 
0513 000 
0514 300 
0515 075 EXF Request Status 
0516 011 
0517 041 
0520 076 INA 
0521 010 LPN 
0522 004 
0523 160 ZJP 
0524 126 
0525 077 HLT 
0526 020 LDN 
0527 000 
0530 141 STM 
0531 135 
0532 141 STM 
0533 137 
0534 221 LDM 
0535 000 
0536 335 SBM 
0537 000 
0540 160 ZJP 
0541 143 
0542 077 HLT 
0543 020 LDN 
0544 277 
0545 121 LDM 
0546 135 
0547 030 ADN 
0550 100 
0551 160 ZJP 
0552 161 
0553 155 RAO 
0554 135 
0555 155 RAO 
0556 137 
0557 164 UJP 
0560 134 
0561 164 UJP 
0562 070 
0563 
0564 075 EXF Set Tapes to Odd Parity 
0565 011 
0566 071 
0567 075 EXF Rewind Unload 
0570 011 
0571 060 
0572 164 UJP 
0573 011 
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0600 020 LDN 
0601 001 
0602 102 ATT 
0603 020 LDN 
0604 002 
0605 202 ATT 
0606 164 UJP 
0607 212 
0610 030 
0611 347 
0612 020 LDN 
0613 030 
0614 141 STM 
0615 210 
0616 125 LCM 
0617 210 
0620 141 STM 
0621 211 
0622 020 LDN 
0623 002 
0624 202 ATT 
0625 075 EXF 
0626 Oll 
0627 070 
0630 075 EXF Select Write 
0631 011 
0632 010 
0633 273 OUT 
0634 000 
0635 376 
0636 155 RAO 
0637 211 
0640 161 NZP 
0641 230 
0642 125 LCM 
0643 210 
0644 141 STM 
0645 211 
0646 075 EXF Space Space One Record 
0647 011 
0650 020 
0651 076 INA 
0652 155 RAO 
0653 211 
0654 161 NZP 
0655 246 
0656 121 LDM 

- 0657 210 
. 0660 034 SBN 
0661 001 
0662 160 NZP 
0663 212 
0664 141 STM 
0665 210 
0666 164 UJP 
0667 216 
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0240 015 
0241 141 STM'.f. 
0242 171 '. 020 LDN 0243 

, ' 

0244 001 ") 

0245 064 UJP 
0246 333 
0247 075 EXF 
0250 063 I~ ·~ ; ' 

0251 001 
0252 075 EXP'··~ 

0253 007 
0254 040 'f ; ~ 

0255 076 
0256 064 UJP\·,. 

0257 357 
,, " ~ ,' \ 

0260 075 EXF'' · 
0261 007 
0262 020 
0263 075 EXF · 
0264 007 
0265 010 
0266 173 OUT 
0267 000 
0270 174 
0271 021 LDM ··.: 
0272 314 
0273 034 SBN 
0274 001 
0275 041 STM 
0276 314 

•, \<; 

0277 055 RAO 
0300 310 
0301 034 SBN 
0302 074 

~. 

0303 062 PJP 
0304 '321 ~ ' ~ 

0305 013 NOP 
0306 013 NOP 
0307 121 LDM,. ,, 

0310 000 
0311 141 STM 
0312 173 

t.• 

0313 121 LDM 
\ 

0314 073 \ ~ 

0315 141 STM 
0316 171 .:( l 

0317 064 UJP .. 
0320 260 
0321 021 LDM, 
0322 376 
0323 034 SBN 

{Mii-{rn 
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0670 075 EXF Rewind Load 
0671 011 
0672 061 
0673 164 UJP 
0674 032 

0700 020 LDN 
0701 001 
0702 102 ATT 
0703 020 LDN 
0704 002 
0705 202 ATT Select Write 
0706 075 EXF 
0707 011 
0710 010 
0711 273 OUT 
0712 000 
0713 376 
0714 075 EXF Back Space One Record 
0715 Oll 
0716 020 
0717 076 INA 
0720 164 tJJP 
0721 306 

1000 000 
1001 001 
1002 002 
1003 003 
1004 004 
1005 005 
1006 006 

.1007 007 
1010 010 
1011 011 
1012 012 
1013 013 
1014 014 
1015 015 
1016 016 
1017 017 
1020 020 
1021 021 
1022 022 
1023 023 
1024 024 
1025 025 
1026 026 
1027 027 
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1030 
1031 
1032 
1033 
1034 
1035 
1036 
1037 
1040 
1041 
1042 
1043 
1044 
1045 
1046 
1047 
1050 
1051 
1052 
1053 
1054 
1055 
1056 
1057 
1060 
1061 
1062 
1063 
1064 
1065 
1066 
1067 
1070 
1071 
1072 
1073 
1074 
1075 
1076 
1077 
1100 
1101 
1102 
1103 
1104 
1105 
1106 
1107 
1110 
1111' 
1112 
1113 
1114 

030 
031 
032 
033 
034 
035 
036 
037 
040 
041 
042 
043 
044 
045 
046 
047 
050 
051 
052 
053 
054 
055 
056 
057 
060 
061 
062 
063 
064 
065 
066 
067 
070 
071 
072 
073 
074 
075 
076 
077 
000 
001 
002 
003 
004 
005 
006 
007 
010 
011 
012 
013 
014 

{MT_1-12} 



1115 
1116 
un 
1120 
1121 
1122 
1123 
1124 
1125 
1126 
1127 
1130 
1131 
1132 
1133 
1134 
1135 
1136 
1137 
1140 
1141 
1142 
1143 
1144 
1145 
1146 
1147 
1150 
1151 
1152 
1153 
1154 
1155 
1156 
1157 
1160 
1161 
1162 
1163 
1164 
1165 
1166 
1167 
1170 
1171 

, 1172 
1173 
1174 
1175 
1176 
1177 

015 
016 
017 
020 
021 
022 
023 
024 
025 
026 
027 
030 
031 
032 
033 
034 
035 
036 
037 
040 
041 
042 
043 
044 
045 
046 
047 
050 
051 
052 
053 
054 
055 
056 
057 
060 
061 
062 
063 
064 
065 
066 
067 
070 
071 
072 
073 
074 
075 
076 
077 
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1200 
1201 
1202 
1203 
1204 
LW5 
1206 
1207 
LUO 
1211 
1212 
1213 
1214 
1215 
1216 
1217 
1220 
1221 
1222 
1223 
1224 
1225 
1226 
1227 
1230 
1231 
1232 
1233 
1234 
1235 
1236 
1237 
1240 
1241 
1242 
1243 
1244 
1245 
1246 
1247 
1250 
1251 
1252 
1253 
1254 

.1255 
1256 
1257 
1260. 
1261 
1262 
1263 

000 
001 
002 
003 
004 
005 
006 
007 
010 
Oll 
012 
013 
014 
015 
016 
017 
020 
021 
022 
023 
024 
025 
026 
027 
030 
031 
032 
033 
034 
035 
036 
037 
040 
041 
042 
043 
044 
045 
046 
047 
050 
051 
052 
053 
054 
055 
056 
057 
060 
06i 
062 
063 
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1264 
1265 
1266 

· 1267 
1270 
1271 
11.72 
1273 
1274 
1275 
1276 
1277 

064 
065 
066 
067 
070 
071 
072 
073 
074 
075 
076 
077 
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8092, 8093, 603, 8193 
1 

601 Test { MT2 } 

( T26) 

Starting Location 000 
Terminal Location 2077 
Test 1 is Sense 
Test 2 Will Run Away if Total Track Failure 
Test 3 1s an Erase Test 
Test 4 1s a Set Pattern-LO Density 
Test 5 1s a Random Pattern-LO Density 
Test 6 is a Set Pattern-HI Density 
Test 7 1s a RNDOM.Pattern-HI Density 
Test 8 is an EOF Test 
Test 9 1s a Chatter Test 
Test 10 is a Variable Block Test 
Test 11 1s a Short Block Test 
Test 12 is a Creep Test Using INTRPT 

ERROR STOPS 

P 70 LO PT or Even Parity Missed 
P = 106 LO PT or HI Density Missed 
P 264 Did Not Sense Illegal BCD 
P = 292 Busy or Even Parity Missed 
P = 230 Did Not Sense Parity Error 
P = 427 Did Not Sense EOF 
P = 560 Compare Error A = Word In Error 
P = 563 A ;;: I Incorrect Word 
P = 606 Incorrect Parity 
P 1026 Lower 6 Bits of A = Correct Word 
P = 1031 A = Incorrect Word 
P = 1236 Did Not Read EOF 
P = 1415 Chatter Error 
P = 1554 Compare Error Variable Block 
Output Area- Location 5 0-100 In 10 Word INC 
Input Area-Location 3050-3100 in 10 Word INC 
P = 1740 Location 2300-2310 Should = 25 
Creep Test Should Allow The Tape Reels 
To Slowly Creep Clockwise 
If no IN'rERPT, Program Will Hang 

To Run Non-stop (no apparent errors) 
Set Location 2075=2 

. l 
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To Run 601-8193 , Make the Following Changes 
Location 103 = 40 
Location 42 7 = 164 
Location 43 0 = 42 
Location 2056 1 
Location 2066 = 1 

0000 ORG 0 
0000 0020 LDN 
0001 0000 0 
0002 0102 ATT Tl 
0003 0202 ATT T2 
0004 0302 ATT T3 
0005 0064 UJP 
0006 0050 SENSE 
0007 0000 COUNTE 
0010 0077 PAT 1 77 
0011 0007 PAT 2 7 
0012 0070 PAT 3 70 
0013 0025 PAT 4 25 
0014 0052 PAT 5 52 
0015 0001 PAT 6 1 
0016 0010 PAT 7 10 
0017 0076 PAT 10 76 
0020 0067 PAT 11 67 
0021 0022 PAT 12 22 

0030 PRG 30 
0030 0264 INTRPT UJP T2 
0031 2044 INT3 

0050 PRG 50 
0050 0075 SENSE EXF 
0051 0010 10 
0052 0034 34 
0053 0075 EXF 
0054 0010 10 
0055 0015 15 
0056 0075 SENSE 1 EXF 
0057 0010 10 
0060 . 0000 0 
0061 0076 INA 
0062 0063 NJP 
0063 0056 SENSE 1 
0064 0014 LSN 
0065 0041 41 
0066 0060 ZJP 

·~ 
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Clear 
Tag 
Registers 

Jump to INTRRUPT Routine 

Rewind to LD PT 

Set BCD~LO Density 

Status 



0067 0073 ODD 
0070 0077 HLT Error Status Should be 41 
0071 0064 UJP Go back to the start of the test 
0072 0050 SENSE 
0073 0075 ODD EXF Odd Parity-HI Density 
0074 0010 10 
0075 0012 12 
0076 0075 EXF Status 2 
0077 0010 10 
0100 0000 0 
0101 0076 INA 
0102 0014 LSN Mask for HI density 
0103 0140 140 
0104 0060 ZJP 
0105 0111 EVEN 
0106 0077 HLT Error-status should be 140 
0107 0064 UJP Go back to the start 
0110 0050 SENSE 
0111 0075 EVEN EXF Set even LO density 
0112 0010 10 
0113 0015 15 
0114 0020 LON 
0115 0012 12 
0116 0102 ATT Tl Set tag 1 = 12 
0117 0020 LON Reset write address 
0120 0000 0 
0121 0041 STM 
0122 0126 WRITE 
0123 0020 LOAD LON Set contents of write 
0124 0022 22 
0125 0141 STM Tl 
0126 0000 WRITE 0 
0127 0055 RAO 
0130 0126 WRITE 
0131 0034 SBN 
0132 0200 200 
0133 0061 NZP If BLK not complete 
0134 0123 LOAD 
0135 0075 EXF Set write 
0136 0010 10 
0137 0020 20 
0140 0173 OUT Tl Output 5000 I- 5200 
0141 0000. 0 
0142 0200 200 
0143 0075 EXF Write EOF 
0144 0010 10 
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0145 0021 21 
0146 0075 EXF Write illegal BCD 
0147 0010 10 
0150 0020 20 
0151 0073 OUT 
0152 0262 OUTA +1 
0153 0264 OUTA +3 
0154 0075 EXF Status 1 
0155 0010 10 
0156 0000 0 
0157 0076 INA 
0160 0014 LSN 
0161 0215 215 
0162 0060 ZJP 
0163 0167 ILL EGA 
0164 0077 HLT Error did not sense illegal BCD 
0165 0064 UJP 
0166 0050 SENSE 
0167 0075 ILLEGA EXF Rewind 
0170 0010 10 
0171 0034 34 
0172 0075 EXF Status 1 
0173 0010 10 
0174 0000 0 
0175 0076 INA 
0176 0014 LSN Mask for Busy 
0177 0201 201 
0200 0060 ZJP 
0201 0205 ODD LO 
0202 0077 HLT Error-status should be 201 
0203 0064 UJP 
0204 0050 SENSE 
0205 0075 ODD LO EXF Set odd-lo density 
0206 0010 10 
0207 0011 11 
0210 0075 EXF Read 
0211 0010 10 
0212 0024 24 
0213 0172 INN Tl Input 500 t= 5200 
0214 .0000 0 
0215 0200 200 
0216 0075 EXF Status 1 
0217 0010 10 
0220 0000 0 
0221 0076 INA 
0222 0010 LPN Mask for parity bit 
0223 0004 4 
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0224 0034 SBN 
0225 0004 4 
0226 0060 ZJP 
0227 0233 PARITY 
0230 0077 HLT Error did not sense parity error 

0231 0064 UJP 
0232 0050 SENSE 
0233 0020 PARITY LON 
0234 0002 TEST 1 2 
0235 0034 SBN 
0236 0001 1 
0237 0041 STM 
0240 0234 TEST 1 
0241 0061 NZP Try test 4 times 
0242 0050 SENSE 
0243 0020 LON Reset test 1 count 
0244 0002 2 
0245 0041 STM 
0246 0234 TEST 1 
0247 0020 TRACK LON 
0250 0001 1 
0251 0041 STM 
0252 0260 BITPOS 
0253 0020 DATA LON 
0254 0000 0 
0255 0041 STM 
0256 0262 OUTA .+1 
0257 0020 LON 
0260 0000 BITPOS 0 
0261 0141 OUTA STM Tl Output area 
0262 0000 0 
0263 0055 RAO 
0264 0262 OUTA +1 
0265 0062 PJP 
0266 0261 OUTA 
0267 0075 EXF Write tracks 
0270 0010 10 
0271 0020 20 
0272 0173 OUT Tl 
0273 0000 0 
0274 0200 200 
0275 0021 LDM Next track 
0276 0260 BITPOS 
0277 0031 ADM 
0300 0260 BITPOS 
0301 0041 STM 
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0302 0260 BITPOS 
0303 0062 PJP 
0304 0253 DATA 
0305 0020 LON 
0306 0060 TEST 2 60 
0307 0034 SBN 
0310 0001 1 
0311 0041 STM 
0312 0306 TEST 2 
0313 0061 NZP Try test 3 times 
0314 0247 Track 
0315 0020 LON Reset test 2 count 
0316 0060 60 
0317 0041 STM 
0320 0306 TEST 2 
0321 0020 LON 
0322 0001 1 
0323 0102 ATT Tl Set tag. 1 = 1 
0324 0020 LON 
0325 0012 12 
0326 0202 ATT T2 Set tag 2 12 
0327 0020 LON 
0330 0040 40 
0331 0041 STM 
0332 0007 CO UN TE 
0333 0020 ERASE LON Set output area to 77 
0334 0077 77 
0335 0241 DATA 1 STM T2 
0336 0000 OUTS 0 
0337 0055 RAO 
0340 0336 OUTB 
0341 0034 SBN Limit 
0342 0200 200 
0343 0061 NZP 
0344 0335 DATA 1 
0345 0020 LON 
0346 0000 0 
0347 0041 STM Reset OUTS 
0350 0336 OUTS 
0351 0075 EXF Write 
0352 0010 10 
0353 0020 20 
0352 0273 OUT T2 Ou put all sevens 
0355 0000 0 
0356 0200 200 
0357 0075 EXF Search reverse 
0360 0010 10 
0361 0031 31 

~ -- . 
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0362 0075 EXF Write 
0363 0010· 10 
0364 0020 20 
0365 0074 OTN Output 1 word 
0366 0001 1 
0367 0075 EXF Write EOF 
0370 0010 10 
0371 0021 21 
0372 0075 EXF Search reverse 1 
0373 0010 10 
0374 0031 31 
0375 0075 EXF Search reverse 2 
0376 0010 10 
0377 0031 31 
0400 0075 ERASE 1 EXF 
0401 0010 10 
0402 0000 0 
0403 0076 INA 
0404 0163 NJP Tl 
0405 0400 ' ERASE 1 
0406 0075 EXF -Read 
0407 0010 10 
0410 0024 24 
0411 0076 INA Input 1 word 
0412 0075 EXF Search forward file 
0413 0010 10 
0414 0032 32 
0415 0075 STAT 1 EXF Status 1 
0416 0010 10 
0417 0000 0 
0420 0076 INA Check for EOF 
0421 0014 LSN 
0422 0020 20 
0423 0163 NJP Tl 
0424 0415 STAT 1 
0425 0160 ZJP Tl 
0426 0432 NOEOF 
0427 0077 HLT Error did not read EOF 
0430 0064 UJP 
0431 0333 ERASE 
0432 0021 NOEOF LDM 
0433 0007 COUNTE 
0434 0034· SBN 
0435 0001 1 
0436 0041 STM 
0437 0007 COUNTE 
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0440 0061 NZP 
0441 0333 ERASE 
0442 0020 TEST 3 LON 
0443 0000 0 
0444 0141 STM Tl Reset output 
0445 0463 WRl 
0446 0020 COUNTS LON 
0447 0010 10 
0450 0041 STM Set Counter 
0451 0007 COUNTE 
0452 0075 PATT RN EXF Write EOF 
0453 0010 10 
0454 0021 21 
0455 0075 EXF Set odd par-lo density 
0456 0010 10 
0457 0011 ODD PAR 11 
0460 0020 SET OUT LON Set pattern 
0461 0000 PAT 0 
0462 0241 STM T2 Store pattern 
0463 0000 WR 1 ' 0 
0464 0155 RAO Tl INC output address 
0465 0463 WR 1 
0466 0162 PJP Tl 
0467 0460 SET OUT 
0470 0075 WR 2 EXF Set write 
0471 0010 10 
0472 0020 20 
0473 0273 OUT T2 
0474 0000 0 
0475 0200 200 
0476 0021 LDM 
0477 0007 COUNTE 
0500 0034 SBN Decrement write count 
0501 0001 1 
0502 0041 STM 
0503 0007 COUNTE 
0504 0161 NZP Tl Test EOR 10 blocks 
0505 0470 WR2 
0506 0075 EXF Search reverse file 
0507 0010 10 
0510 0033 33 
0511 0020 LON 
0512 0010 10 
0513 0302 ATT T3 Set tag 3 = 10 
0514 0075 NORDY EXF Status ck 
0515 0010 10 
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0516 0000 0 
0517 0076 INA 
0520 0163 NJP Tl 
0521 0514 NORDY 
0522 0075 EXF Read 1 word to eliminate EOF 
0523 0010 1 

- 0524 0024 24 
0525 0076 INA 
0526 0075 NRDY EXF 
0527 0010 10 
0530 0000 0 
0531 0076 INA 
0532 0163 NJP Tl 
0533 0526 NRDY 
0534 0075 READ EXF Read 1 record 
0535 0010 10 
0536 0024 24 

~ - ---"- .. " 

0537 0372 INN T3 Input 4000-43 00 
0540 0000 0 
0541 0200 200 
0542 0020 LON 
0543 0000 0 
0544 0141 STM Tl Reset comp 1 
0545 0551 COMP 1 
0546 0141 STM Tl Reset comp 2 
0547 0553 COMP 2 
OSSO 0221 COMP LDM T2 Compare output 
0551 0000 COMP 1 0 
0552 033S SBM T3 Check for compare 
0553 0000 COMP 2 0 
OS54 0160 ZJP Tl 
0555 0566 CKOK 
0556 0221 LDM T2 
0557 0551 COMP 1 
OS60 0077 HLT A contains proper word 
0561 0321 LDM T3 
0562 0553 COMP 2 
0563 0077 HLT A contains word in error 
0564 0164 UJP Tl 
0565 0442 TEST 3 
0566 015S CKOK RAO Tl 
0567 0551 COMP 1 INC output 
0570 0155. RAO Tl 
OS71 0553 COMP 2 INC input 
0572 0162 PJP Tl Go back if not finished 
0573 OSSO COMP 
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--0574 --0075 PAR CK EXF -Ck-for parity error-busy 
0575 0010 10 Status 
0576 0000 0 One 
0577 0076 INA 
0600 0163 NJP Tl 
0601 0574 PAR CK JMP U F still busy 
0602 0010 LPN !est parity bit 
0603 0004 4 
0604 0160 ZJP Tl 
0605 0611 CONT OK go on 
0606 0077 HLT Parity error halt 
0607 0164 . UJP Tl 
0610 0442 TEST 3 

·- ·---0611 -0020 CONT ---LON 
0612 0007 COUNTE 
0613 0055 RAO INC read count 

---~ .. -._06-14 ----0007 _ .... ---·. ________ CQUNTE - -· ~- __ ._ .... 

0615 0034 SBN 
0616 0010 10 
0617 0161 ··-·--NZP Tl If not finished 
0620 0534 READ 
0621 0021 LDM 
0622 0010 PATTN PAT 1 
0623 0141 STM Tl Try cliff pattern 
0624 0461 PAT 
0625 0155 RAO Tl INC pattern test 
0626 0622 PATTN 
06.27 0020 LON 
0630 0000 PCOUNT 0 
0631 0155 RAO Tl 
0632 0630 -PCOUNT 
0633 0034 SBN 
0634 0012 12 
0635 0160 ZJP Tl Test for last pattern 
0636 0641 RESET 
0637 0164 UJP Tl 
0640 0442 TEST 3 Not last pattern 
0641 0020 RESET LON 
0642 0014 HID EN 14 
0643 01.41 STM Tl Try BCD 
0644 0457 ODD PAR 
0645 0020 LON 
0646 0001 1 
0647 0141 STM Tl Adv by 1 do not try zero~s 
0650 0630 PCOUNT 
0651 0020 LON 
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0652 
0653 
0654 
0655 
0656 
0657 
0660 
0661 
0662 
0663 
0664 
0665 
0666 
0667 
0670 
0671 
0672 
0673 
0674 
0675 
0676 
0677 
0700 
0701 
0702 
0703 
0704 
0705 
0706 
0707 
0710 
0711 
0712 
0713 
0714 
0715 
0716 
0717 
0720 
0721 
0722 
0723 
0724 
0725 
0726 
0727 
0730 

0010 
0141 
0622 
0020 
0001 LAST 
0161 
0704 
0020 
0011 
0141 
0457 
0020 
0001 
0141 
0656 
0020 
0001 
0102 
0020 
0006 
0202 
0020 
0002 
0302 
0164 
0712 
0020 CLEAR 
0000 
0141 
0656 
0164 
0442 
0020 RANDOM 
0040 
0041 
0007 
0075 
0010 
0011 HIDEN1 
0075 WRAN 
0010 
0021 
0075 BUSY 
0010 
0000 
0076 
0163 

PAT 1 
STM Tl 

PATTN 
LON 

1 
NZP Tl Go back for BCD 

CLEAR 
LON 

11 
STM Tl Reset for odd par 

ODD PAR 
LON 

1 
STM Tl Reset for odd par test 

LAST 
LON Pattern test complete 

1 
ATT Tl Set tag 1 = 1 
LON 

6 
ATT T2 Set tag 2 = 6 
LON 

2 
ATT T3 
UJP Tl Jump to random pattern 

RANDOM 
LON Set odd-even switch 

0 
STM Tl 

LAST 
UJP Tl Return 

TEST 3 
LON 

40 
STM Set for 40 blocks 

COUNTE 
EX F Set binary-lo density 

10 
11 

EXF Write EOF 
10 
21 

EXF Status 1 

INA 

10 
0 

NJP Tl Busy go back 
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0731 0724 BUSY 
0732 0075 EXF Write 
0733 0010 10 
0734 0020 20 
0735 0073 OUT Output random data 
0736 0100 100 
0737 0177 177 
0740 0021 LDM 
0741 0007 COUNTE 
0742 0034 SBN Dec Counte 
0743 0001 1 
0744 0041 STM 
0745 0007 COUNTE 
0746 0161 NZP Tl 40 Blocks 
0747 0724 BUSY No 
0750 0075 EXF Yes-search file back 
0751 0010 10 
0752 0033 33 
0753 0075 BUSY 0 EXF 
0754 0010 10 
0755 0000 0 
0756 0161 NZP Tl 
0757 0753 BUSY 0 
0760 0075 EXF Read one word to eliminate 

EOF 
0761 0010 10 
0762 0024 24 
0763 0076 INA 
0764 0075 BUSY 1 EXF Status 1 
0765 0010 10 
0766 0000 0 
0767 0076 INA 
0770 0163 NJP Tl Busy 
0771 0764 BUSY 1 Yes 
0772 0020 LON 
0773 0077 77 
0774 0341 STM T3 Set compare limit 
0775 1041 CMPLIM 
0776 0075 EXF No read 
0777 0010 10 
1000 0024 24 
1001 0272 INN T2 Input record 3000-3077 
1002 0000 0 
1003 0077 77 
1004 0020 LON 
1005 0100 100 
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1006 0341 STM T3 Set compare address 
1007 1015 COMP 3 
1010 0020 LON 
1011 0000 0 
1012 0341 STM T3 Set compare address 
1013 1021 COMP 4 
1014 0021 TEST 4 LON Load output word 
1015 0100 COMP 3 100 
1016 0010 LPN Drop bits 6-7 
1017 0077 77 
1020 0235 SBM T2 Sub input word 
1021 0000 COMP.4 0 
1022 0360 ZJP T3 Equal 
1023 1034 OK Yes 
1024 0321 LDM T3 No 
1025 1015 COMP 3 
1026 0077 HLT A = word output 
1027 0321 LDM T3 
1030 1021 COMP 4 
1031 0077 HLT A= word input 
1032 0164 UJP Tl 
1033 0712 RANDOM 
1034 0355 OK RAO T3 INC output address 
1035 1015 COMP 3 
1036 0355 RAO T3 INC input address 
1037 1021 COMP 4 
1040 0020 LON 
1041 0000 COMPLIM 
1042 0034 SBN 
1043 0001 1 
1044 0341 STM T3 
1045 1041 CMPLIM 
1046 0361 NZP T3 Compare Limit 
1047 1014 TEST 4 
1050 0055 RAO INC counte 
1051 0007 COUNTE 
1052 0034 SBN 
1053 0040 40 
1054 0161 NZP Tl 40 Blocks 
1055 .0764 BUSY 1 No 
1056 0020 LON Yes try 4 times 
1057 0010 TRIAL 10 
1060 0034 SBN 
1061 0001 1 
1062 0341 STM T3 
1063 1057 TRIAL 
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1064 0161 NZP Tl Finished 
1065 0712 RANDOM No 
1066 0020 LON Yes 
1067 0010 10 
1070 0341 STM T3 Reset trial 
1071 1057 TRIAL 
1072 0020 LON 
1073 0012 12 
1074 0141 STM Tl Set hi density for pattern test 
1075 0457 ODD PAR 
1076 0141 STM Tl Set hi density for random test 
1077 0720 HID EN 1 
1100 0020 LON 
1101 0016 16 
1102 0141 STM Tl Set even-hi density 
1103 0642 HID EN 
1104 0020 LON Density switch 
1105 0001 SWITCH 1 
1106 0361 NZP T3 Hi density test finished 
1107 1130 DENSE No 
1110 0020 LON Yes 
1111 0014 14 
1112 0141 STM Tl Reset density 
1113 0642 HIDEN 
1114 0020 LON 
1115 0011 11 
1116 0141 STM Tl Reset density 
1117 0720 HID EN 1 
1120 0141 STM Tl 
1121 0457 ODD PAR 
1122 0020 LON 
1123 0001 1 
1124 0341 STM T3 Reset density switch 
1125 1105 SWITCH 
1126 0364 UJP T3 JMP to EOF test 
1127 1136 EOFTST 
1130 0020 DENSE LON 
1131 0000 0 
1132 0341 STM T3 Set hi-lo switch 
1133 1105 SWITCH 
1134 0164 UJP Tl Return for hi-den test 
1135 0442 TEST 3 
1136 0020 EOFTST LON 
1137 0002 2 
1140 0102 ATT Tl Set tag 1 2 
1141 0020 LON 
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1142 0012 12 
1143 0041 STM 
1144 0007 COUNTE Set counte = 11 
1145 0075 NEF EXF Status 
1146 0010 10 
1147 0000 0 
1150 0076 INA 
1151 0163 NJP Tl Busy 
1152 1145 NEF Yes 
1153 0075 EXF No-vyrite EOF 
1154 0010 10 
1155 0021 21 
1156 0021 LDM 
1157 0007 COUNTE 
1160 0034 SBN DEC counte 
1161 0001 1 
1162 0041 STM 
1163 0007 COUNTE 
1164 0161 NZP Tl 10 EOF written 
1165 1145 NEF No 
1166 0075 BFILE EXF Yes-status 
1167 0010 10 
1170 0000 0 
1171 0076 INA 
1172 0163 NJP Tl 
1173 1166 BFILE 
1174 0075 EXF Search file back 
1175 0010 10 
1176 0033 33 
1177 0055 RAO INC counte 
1200 0007 COUNTE 
1201 0034 SBN 
1202 0011 11 
1203 0161 NZP Tl Finished 
1204 1166 BFILE No 
1205 0020 LON 
1206 0010 10 
1207 0041 STM 
1210 0007 COUNTE 
1211 0075 RFILE EXF Yes-status 
1212 0010 10 
1213 0000 0 
1214 0076- INA 
1215 0163 NJP Tl Busy 
1216 1211 RFILE Yes 
'1217 0075 EXF No-search file forward 
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1220 0010 10 

1221 0032 32 
1222 0075 FILE EXF Status. 

1223 0010 10 
1224 0000 0 
1225 0076 INA 
1226 0163 NJP Tl Busy 
1227 1222 FILE Yes 
1230 0010 LPN No-save bit 4 

1231 0020 20 
1232 0034 SBN 
1233 0020 20 
1234 0160 ZJP Tl File read 
1235 1241 FILE 1 Yes 
1236 0077 HLT No-error 
1237 0164 UJP Tl Return to test EOF 
1240 1136 EOFTST 
1241 0021 FILE 1 LDM 
1242 0007 COUNTE 
1243 0034 SBN .DEC. counte 
1244 0001 1 
1245 0041 STM 
1246 0007 CO UN TE 
1247 0161 NZP Tl Finished read 
1250 1211 REFILE No 
1251 0020 LON Yes-try test 4 times 
1252 0005 TRIES 5 
1253 0034 SBN 
1254 0001 1 
1255 0141 STM Tl 
1256 1252 TRIES 
1257 0161 NZP Tl TRIES finished 
1260 1136 EOFTST No 
1261 0020 LON Yes-reset TRIES 
1262 0005 5 
1263 0141 STM Tl 
1264 1252 TRIES 
1265 0020 CHAT LON 
1266 0002 2 
1267 0102 ATT Tl 
1270 0020 LON 
1271 0003 3 
1272 0202 ATT T2 Set tag 2 = 3 
1273 0020 LON 
1274 0005 5 
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1275 0041 STM 
1276 0007 COUNTE Set counte 5 
1277 0075 CHATl EXF Status 
1300 0010 10 
1301 0000 0 
1302 0076 INA 
1303 0163 NJP Tl Busy 
1304 1277 CHAT 1 Yes 
1305 0075 CHAT 2 EXF No-write EOF 
1306 0010 10 
1307 0021 21 
1310 0021 LDM 
1311 0007 COUNTE 
1312 0034 SBN DEC counte 
1313 0001 1 
1314 0041 STM 
1315 0007 COUNTE 
1316 0161 NZP Tl 4 EOF written 
1317 1277 CHAT 1 No 
1320 0075 CHAT 3 EXF Yes-status 
1321 0010 10 
1322 0000 0 
1323 0076 INA 
1324 0163 NJP Tl Busy 
1325 1320 CHAT 3 Yes 
1326 0075 EXF No-write 
1327 0010 10 
1330 0020 20 
1331 0074 OTN Output one word of 7 7 
1332 0077 77 
1333 0020 CHATT LON 
1334 0005 5 
1335 0041 STM Set counte 5 
1336 0007 COUNTE 
1337 0075 CHAT 4 . EXF Status 
1340 0010 10 
1341 0000 0 
1342 0076 INA 
1343 0163 NJP Tl Busy 
1344 1337 CHAT 4 Yes 
1345 0075 EXF No-search file back 
1346 0010 10 
1347 0033 33 
1350 0021 LDM 
1351 0007 COUNTE 
1352 0034 SBN DEC counte 
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1353 0001 1 
1354 0041 STM 
1355 0007 COUNTE 
1356 0161 NZP Tl 4 files back 
1357 1337 CHAT 4 No 
1360 0075 CHAT 5 EXF Yes-status 
1361 0010 10 
1362 0000 0 
1363 0076 INA 
1364 0163 NJP Tl Busy 
1365 1360 CHAT 5 Yes 
1366 0075 EXF No-search file forward 
1367 0010 10 
1370 0032 32 
1371 9055 RAO INC counte 
1372 0007 COUNTE 
1373 0034 SBN 
1374 0005 5 
1375 0161 NZP Tl 4 files read 
1376 1360 CHAT 5 No 
1377 0075 CHAT 6 EXF Yes-status 
1400 0010 10 
1401 0000 0 
1402 0076 INA 
1403 0163 NJP Tl Busy 
1404 1377 CHAT 6 Yes 
1405 0075 EXF No-read 
1406 0010 10 
1407 0024 24 
1410 0076 INA 
1411 0034 SBN Check for error 
1412 0077 77 
1413 0260 ZJP T2 
1414 1420 CHA 
1415 0077 HLT Chatter error 
1416 0164 UJP Tl 
1417 1265 CHAT 
1420 0020 CHA LON 
1421 0025 CHAT 7 25 
1422 003.4 SBN 
1423 0001 1 
1424 0241 STM T2 
1425 1421 CHAT 7 
1426 0161 NZP Tl Try 25 times 
1427 1333 CHATT 
1430 0020 LDN 



1431 0025 25 
1432 0241 STM T2 
1433 1421 CHAT 7 
1434 0020 VAR LON 
1435 0100 100 
1436 0241 STM T2 Set output LWA 
1437 1472 VAR 2 
1440 0241 STM T2 Set input LWA 
1441 1543 VAR 5 
1442 0075 EXF Set odd-lo density 
1443 0010 10 
1444 0011 11 
1445 0020 LON 
1446 0006 6 

. 1447 0302 ATT T3 Set tag 0 = 6 
1450 0020 LON 
1451 0011 11 
1452 0041 STM Set counte = 11 
1453 0007 COUNTE 
1454 0020 LON 
1455 0003 3 
1456 0102 ATT Tl Set tag 1 = 3 
1457 0075 VAR 1 EXF Status 
1460 0010 10 
1461 0000 0 
1462 0076 INA 
1463 0163 NJP Tl Busy 
1464 1457 VAR 1 Yes 
1465 0075 EXF No-write 
1466 0010 10 
1467 0020 20 
1470 0073 OUT Output data 
1471 0050 50 
1472 0100 VAR 2 100 
1473 0121 LDM Tl Load LWA 
1474 1472 VAR 2 
1475 0030 AON INC LWA by 10 
1476 0010 10 
1477 0141 STM Tl 
1500 1472 VAR 2 
1501 0021 LDM 
1502 0007 COUNTE 
1503 0034 SBN DEC counte 
1504 0001 1 
1505 0041 STM 
1506 0007 COUNTE 
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1507 0161 NZP Tl 10 blocks written 

1510 1457 VAR 1 No 

1511 0075 VAR 3 FXF Yes-status 

1512 0010 10 
1513 0000 0 
1514 0076 INA 
1515 0163 NJP Tl Busy 

1516 1511 VAR 3 Yes 
1517 0075 EXF No-reverse one record 

1520 0010 10 
1521 0031 31 
1522 005S RAO INC counte 
1S23 0007 COUNTE 
1S24 0034 SBN 
1S25 0011 11 
1526 0161 NZP Tl First record 
1527 1S11 VAR 3 No 
1S30 007S STATUS EXF 
1S31 0010 10 
1532 0000 0 
1S33 0076 INA 
1S34 0163 NJP Tl 
1S35 1530 STATUS 
1S36 007S VAR 4 EXF READ 
1S37 0010 10 
1S40 0024 24 
1S41 0372 INN T3 Input 3000-3XXX 
1S42 ooso so 
1S43 0100 VAR 5 100 
1S44 0021 CHECK LDM 
154S ooso OUTWOR so 
1546 0010 LPN Save lower 6 bits 
1547 0077 77 
15SO 033S SBM T3 Check compare 
1551 0050 VAR 6 so 
1552 0260 ZJP T2 OK-go on 
1553 15S7 VAR 7 
1554 0077 HLT Compare error 
1555 0164 UJP Tl 
1556 1434 VAR 
1557 0255 VAR 7 RAO T2 INC compare address out 
1560 1545 OUTWOR 
1561 0255 RAO T2 
1562 1551 VAR 6 INC compare address in 
1563 0135 SBM Tl 
1564 1543 VAR s 
1565 0161 NZP Tl Block finished 
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1566 1544 CHECK No 

1567 0121 LDM Tl 
1570 1543 VAR 5 
1571 0030 ADN INC read LW 

1572 0010 10 
1.573 0141 STM Tl 
1574 1543 VAR 5 
1575 0020 LON Yes 
1576 0050 50 
1577 0141 STM Tl Reset compare address out 

1600 1545 OUTWOR 
1601 0141 STM Tl Reset compare address in 

1602 1551 VAR 6 
1603 0021 LDM 
1604 0007 COUNTE 
1605 0034 SSN 
1606 0001 1 
1607 0041 STM 
1610 0007 COUNTE 
1611 0161 NZP Tl Read finished 
1612 1530 STATUS No 
1613 0020 LON Yes 
1614 0006 VAR 8 6 
1615 0034 SBN 
1616 0001 1 
1617 0141 STM Tl 
1620 1614 VAR 8 
1621 0261 NZP T2 TRIES finished 
1622 1434 VAR No 
1623 0020 LDN 
1624 0006 6 
1625 0141 STM Tl Reset TRIES 
1626 1614 VAR 8 
1627 0164 UJP Tl Jump to short block test 
1630 1641 SST 
1631 0025 25 
1632 0025 S.Bl 25 
1633 0025 SB2 25 
1634 0025 SB3 25 
1635 0025 SB4 25 
1636 0025 SSS 25 
1637 0025 SS6 25 
1640 0025 SB7 25 
1641. 0020 SBT LON 
1642 0201 201 
1643 0041 STM 
1644 0007 COUNTE Set counte 201 
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1645 0020 LON 
1646 0004 4 
1647 0202 ATT T2 Set tag 2 = 4 

1650 0075 ·EXF Set odd-lo density 

1651 0010 10 
1652 0011 SBT1 11 
1653 0075 SBT2 EXF Status 

1654 0010 10 
1655 0000 0 
1656 0076 INA 
1657 0163 NJP Tl Busy 
1660 1653 SBT2 Yes 

1661 0075 EXF No-write 
1662 0010 10 
1663 0020 20 
1664 0173 OUT Tl 
1665 1631 SB 
1666 1641 SBT 
1667 0021 LDM 
1670 0007 COUNTE 
1671 0034 SBN DEC counte 
1672 0001 1 
1673 0041 STM 
1674 0007 COUNTE 
1675 0161 NZP Tl 200 blocks written 
1676 1653 SBT2 No 
1677 0075 SBT3 EXF Yes-status 
1700 0010 10 
1701 0000 0 
1702 0076 INA 
1703 0163 NJP Tl Busy 
1704 1677 SBT3 Yes 
1705 0075 EXF No-reverse record 
1706 0010 10 
1707 0031 31 
1710 0055 RAO INC counte 
1711 0007 COUNTE 
1712 0034 SBN 
1713 0201 201 
1714 0161 NZP Tl First record 
1715 1677 SBT3 No 
1716 0075 SBT4 EXF Yes-status 
1717 0010 10 
1720 0000 0 
1721 0076 INA 
1722 0163 NJP Tl Busy 



1723 1716 SBT4 Yes 
1724 0075 EXF No-read 
1725 0010 10 
1726 0024 24 
1727 0272 INN T2 Input to 23 00- 2310 
1730 0300 300 
1731 0310 310 
1732 0121 SBTT LDM Tl Load output 
1733 1631 SB 
1734 0235 SBM T2 Subtract input 
1735 0300 SBT5 300 
1736 0160 ZJP Tl Compare 
1737 1743 SBT6 Yes 
1740 0077 HLT No 
1741 0164 UJP Tl 
1742 1641 SBT 
1743 0055 SBT6 RAO INC input word address 
1744 1735 SBT5 
1745 0034 SBN 
1746 0311 311 
1747 0161 NZP Tl Limit 
1750 1732 SBTT No 
1751 0020 LON Yes 
1752 0300 300 
1753 0141 STM Tl Reset input word address 
1754 1735 SBT5 
1755 0021 LDM 
1756 0007 COUNTE 
1757 0034 SBN 
1760 0001 1 
1761 0041 STM 
1762 0007 COUNTE 
1763 0161 NZP Tl 200 blocks read 
1764 1716 SBT4 No 
1765 0020 LON Yes 
1766 0004 SBT7 4 
1767 0034 SBN DEC TRIES 
1770 0001 1 
1771 0141 STM Tl 
1772 1766 SBT7 
1773 0161 NZP Tl Test ran 3 times 
1774 1641 SBT 
1775 0020 LON 
1776 0004 4 
1777 0141 STM Tl Reset TRIES 
2000 1766 SBT7 
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2001 0020 LDN 
2002 0000 SBTS 0 Odd-even switch 

2003 0261 NZP T2 JMP if even 

2004 2017 SBT9 
2005 0020 LON 
2006 0001 1 
2007 0241 STM T2 Set odd switch 
2010 2002 SBTS 
2011 0020 LON 
2012 0015 15 
2013 0141 STM Tl Set for even parity 
2014 1652 SB Tl 
2015 0164 UJP Tl 
2016 1641 SST 
2017 0020 SBT9 LON 
2020 0000 0 
2021 0241 STM T2 Set even switch 
2022 2002 SBT8 
2023 0020 LON 
2024 0011 11 
2025 0141 STM Tl 
2026 1652 SB Tl Reset odd 
2027 0075 INT EXF CIL 
2030 0010 10 
2031 0003 3 
2032 0075 IN Tl EXF Write 
2033 0010 10 
2034 0020 20 
2035 0074 OTN Output one word 
2036 0077 77 
2037 0013 INT2 CIL Clear INT lockout 
2040 0020 LON 
2041 0000 0 
2042 0264 UJP T2 Wait Loop 
2043 2037 INT2 
2044 0075 INT3 EXF Back space 
2045 0010 10 
2046 0031 31 
2047 0020 LON 
2050 0000 INT4 0 
2051 0255 RAO T2 
2052 2050 INT4 
2053 0261 NZP T2 
2054 2027 INT 
2055 0020 LON 
2056 0005 INT5 5 



2057 0034 SBN 
I 

2060 0001 1 
2061 0241 STM T2 
2062 2056 INT5 
2063 0261 NZP T2 
2064 2027 INT 
2065 0020 LON 
2066 0005 5 
2067 0241 STM T2 
2070 2056 INTS 
2071 0020 LON 
2072 0000 0 
2073 0041 STM 
2074 0262 262 
2075 0077 HLT 
2076 0064 UJP 
2077 0050 SENSE 

-
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0100 
0200 
0300 
0000 
0001 
0002 
0003 
0004 
0005 
0006 
0007 
0010 
0011 

~ '"-0012 
0013 
0014 

< -0015 
0016 
0020 
0021 
0022 
0025 
0026 
0030 
0031 
0032 
0034 
0035 
0036 
0041 
0042 
0051 
0055 
0060 
0061 
0062 
0063 
0064 
0070 
0071 
0072 
0073 
0074 
0075 
0076 
0077 
0000 

Tl EOU 
T2 EQU 
T3 EQU 
ERR EQU 
SHA EOU 
ATT EQU 
TTA EQU 
ABR EQU 
ABX EQU 
BER EOU 
CBC EQU 
LPN EQU 
LPM EQU 
LPI EQU 
CIL EQU 
LSN EQU 
LSM·--EQU------­
LSI EOU 
LON EQU 
LDM EQU 
LOI EOU 
LCM EQU 
LCI EQU 
ADN EQU 
ADM EOU 
ADI EOU 
SBN EQU 
SBM EOU 
SBI EQU 
STM EOU 
STI EQU 
RAM EQU 
RAO EQU 
ZJP EQU 
NZP EQU 
PJP EQU 
NJP EQU 
UJP EQU 
IBI EQU 
IBO EQU 
INN EQU 
OUT EQU 
OTN EQU 
EXF EQU 
INA EQU 
HLT EQU 

END 

100 
200 
300 
0 
1 
2 
3 
4 
5 
6 
7 
10 
11 
12 
13 
14 
15 
16 
20 
21 
22 
25 
26 
30 
31 
32 
34 
35 
36 
41 
42 
51 
55 
60 
61 
62 
63 
64 
70 
71 
72 
73 
74 
75 
76 
77 

·Bank reference 
Bank reference 
Bank reference 
Error stop 
Shift A left one bit 
A to tag register 
Tag register contents to A 
A to buffer entrance register 
A to buffer exist register 
Contents of BER register to A 
Clear buffer controls 
Logical product no address 
Logical product memory address 
Logical product indirect address 
Clear interrupt lockout . 
Logical sum no address 

---Logical---sum-- memory. -address 
Logical sum indirect address 
Load A no address mode 
Load A memory 
Load A indirect 
Load complement to A memory 
Load complement to A indirect 
Add no address 
Add memory address 
Add indirect address 
Subtract no address 
Subtract memory address 
Subtract indirect address 
Store A memory 
Store A indirect 
Replace add memory address 
Replace add one memory address 
Jump, if contents of A = 0 
Jump, if contents of A f 0 
Jump, if contents of a = + 
Jump, if contents of A = -
Unconditional jump 
Initiate buffer input 
Initiate buffer output 
Input normal 
Output normal 
Output, no address 
External function 
Input to A 
Halt 
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NUMBER: (T27) { MT3 } 

TITLE: 8194 Magnetic Tape Controller and 
609 Mag~etic Tape Transport Test 

I.. · Introduction 

A. ·Identification 

Title: 

Type of program: 

Computer: 

8194 Magnetic Tape Controller and 
609 Magnetic Tape Transport Test 

Unit diagnostic program 

® CONTROL DATA 8092 Te..l@Programmer 

This test verifies all of the operating functions of the 8194 Magnetic 
---Tape Controller and the 609 Magnetic Tape Transport. One con­

troller and one transport are used for testing, with an option to 
include further operating function testing with two transports. 

The program selects the operating functions of the transport and 
checks their operation under varying conditions of parity, density, 
and record length. The 609 transport operates at an 800 bpi rate, 
but is designed to accept 200 and 556 bpi function codes and per­
form these operations at 800 bpi. Information is written by the 
transport and then checked for record length and correct transport 
status after each operation. 

II. Test routine operation 

A. System preparation 

1. The equipment required to perform this test consists of: 

1 CONTROL DATA 8092 TeleProgrammer 
1 CONTROL DATA 8194 Magnetic Tape Controller 
1 (or 2) CONTROL DATA 609 Magnetic Tape Transport(s) 
1 CONTROL DATA 8l30 Card Reader and Controller 
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2. System preparation procedure 

8092 Tele Programmer: 

1. Turn on cooling fans 
2. Turn on power 

8130 Card Reader and Controller 

1. Turn on power 
2. Set AUTO/MAN switch to AUTO 

8194 Magnetic Tape Controller 

1. Turn on power 
2. Set transport LOAD switch to 11 0FF 11 position 

609 Magnetic Tape Transport 

1. Turn on main power 
2. Turn on cooling fans 
3. Turn on capstan motors 
4. Turn on 20v power supplies 
5. Turn on pneumatic motors 
6. Depress POWER switch to turn on unit power and light 

POWER indicator. 
7. Mount 800 bpi 9-track magnetic tape with write ring in 

place. 
8. Depress LOAD switch to move tape to LOAD point. 

LOAD indicator and WRITE ENABLE indicator will light. 
9. Depress READY switch to make unit ready to operate under 

program control and READY indicator will light~ 

B. Test routine loading 

The test routine is loaded from a binary card deck into the T ~le­
P.rogrammer as follows: 

1. Place binary card deck in card reader hopper and position 
first card in the read station. 

2. Set card reader ·controller LOAD switch to 11 ON 11 {up) 
position. 

3. Master clear Tele Programmer. 
4. LOAD and RUN 
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S. After all cards have been read ( P register = 6000) , 
master clear. 

6. Set card reader controller LOAD switch to "OFF". 
7. Turn off card reader power. 

The pr~ogram is now stored in memory and ready to run following 
the directions outlined in section III. 

III. Subtests and Subroutines 

A. Subtests 

1. Transport Autoload Subtest 

The transport autoload subtest verifies the operation of the 
transport and controller to autoload records from magnetic tape 
into a selected memory location area in the TeleProgrammer. 
The subtest does this by writing the complete 8194-609 diagnostic 
routine onto magnetic tape in seven records, clearing Tele­
Programmer memory, and autoloading these records back into 
Tele Programmer memory. 

This subtest is optional. Subtest 2 may be selected as the first 
subtest without adversely affecting subsequent subtests. 

This subtest and the complete test routine require that the trans­
port being tested be unit 3. After writing each of the seven 
records, the program halts at a "pause for writing" point. 
Reselecting RUN initiates a transport status check. If the trans­
port status is correct, the next record is written. With incorrect 
status, a halt occurs with the A-register containing the incorrect 
transport status. Reselecting RUN will rewrite the record. 
The following directions apply for writing the program onto tape, 
clearing memory, and autoloading the records. 

a. Set transport to unit 3 , and position tape at LOAD 
point and READY. 

b. Set controller to odd parity. 
c. Turn on transport LOAD switch. 
d. Master clear Tele Programmer. 
e. Set P = 5400 and RUN. 
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Record 

1 
2 
3 
4 
5 
6 
7 

11 Pause for writing" stops Incorrect status stops 

p 
p 
p 
p 
p 
p 
p 

5447 
5466 
5505 
5541 
5560 
5577 
5633 

p 
p 

·P 
p 
p 
p 
p 
p 

5424 (Expect load point) 
5456 
5475 
5514 
5550 
5567 
5606 
5642 

f. Final writing half at p = 5645 indicates all seven 
records are written on tape • 

g. Master clear, set p = 5650 and RUN. 
h. Program half at p = 5605 indicates 0000-4 7 7 7 memory 

locations cleared and ready for autoloading. 
i. Master clear, set p = 0000, LOAD and RUN. 

Master clear, set p 1776, LOAD and RUN. 
Master clear, set p 1777, LOAD and RUN. 
Master clear, set p 2000, LOAD and RUN. 
Master clear, set p 3776, LOAD and RUN. 
Master clear, set p 3777, LOAD and RUN. 
Master clear, set p 4000, LOAD and RUN. 

If errors are found in writing or autoloading records, it may be 
advisable to reload the program into memory from the card deck 
and begin testing with subtest 2 to localize the error. 

2. Write, Read, Search, and Rewind Subtests 

These subtests verify transport and controlier operations when 
the following external function codes are issued and executed: 

lXOO 
1X02 
1X03 
1X13 
1X20 
1X21 
1X24 
1X25 
1X30 
1X31 
1X32 
1X33 
1X34 

Request Status 
Set interrupt lockout 
Clear interrupt lockout 
Set odd parity - high density 
Write record 
Write file mark 
Read forward 
Read backward 
Search forward to record gap 
Search backward to record gap 
Search forward to file mark 
Search backward to file mark 
Rewind to load point 
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Before executing these subtests: 

1. Rewind transport to LOAD point 
2. Make transport READY 
3. Set controller to EVEN parity 
4. Master clear TeleProgrammer. 

The routine is now ready to run from p = 0. 

Note: Subtests 2 - 5 may be successively rerun as one 
section by storing any non-zero value in location 35 
prior to execution of subtest 2. Upon completion of 
subtest 5, program control is transferred directly to 
subtest 2, for immediate execution. This re-execution 
sequence continues until an error is found or until the 
contents of location 35 are restored to zero. 

a. lXOO Request Status subtest 

This subtest is used to check the initial status of the 
transport before any other operations are attempted. A 
halt at HALT 4 with the incorrect status in the A-register 
indicates status of load point and even parity was not found. 
To re-execute this subtest, clear the A-register and RUN. 

b. lX 13 Set odd parity - high density subtest 

This subtest checks the controller and transport operation in 
changing to odd parity. A halt at HALT 5 indicates in­
correct' status is sensed. To re-execute this subtest, clear 
the A-register and RUN. 

c. 1X20 Write record subtest 

This subtest writes a 200-character record and uses the 
TANDS subroutine to provide a time limit for the writing 
operation and to check the unit status after the writing 
operation is completed. See TANDS subroutine description 
for further information. 

d. 1X02 Set interrupt lockout subtest 

This subtest is used in conjunction with the 1X20 - Write 
record subtest. The 200-character record is written with 
interrupt lockout set by the 1X02 external function code. A 
halt at HALT 6 indicates that interrupts were not locked out 
as expected.. To re-execute this subtest, set p == WRITER 
and RUN. 
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e. 1X25 Read record backward subtest 

This subtest performs a read backward operation usin;J the 
record written by the 1X20- Write record subtest. Sek 
TANDS subroutine description for further information. ' A 
halt at HAL T8 indicates an error occurred in reading the 
first and/ or last word of the record. To re-execute this 
subtest, clear the A-register and RUN. 

Note: Re-execution of this subtest (and most others 
following) assumes no tape movement occurred during the 
current operation. 

Note: Subtests 2e and 2g verify status after the record 
has been read and verify the FWA and LWA of the record. 
Subtest 3 verifies operation statu~ and performs a character 
by character verification of the record. 

f. 1X03 Clear interrupt lockout subtest 

This subtest is used in conjunction with the 1X25-l''ead 
record backward subtest, with interrupt lockout cleared by 
the 1X03 function code. A halt at HAL T7 indicates 
interrupt did not occur and the subtest failed. To re­
execute this subtest, set p = WRITER and RUN. 

g. 1X24 Read record forward subtest 

This subtest performs a read forwa!'d operation using the 
record written by the 1X20-write record subtest. See 
TANDS subroutine description for further information. A 
halt at HAL T9 indicates the first and/ or last word of the 
record was read incorrectly. To re-execute this subtest, 
clear the A-register and RUN. 

h. 1X31 Search backward to record gap subtest 

This subtest searches backward past the 200 character 
record written by the 1X2 0 write record subtest, and uses 
the T ANDS subroutine to verify transport status after the 
search operation. The record is read forward and 
verified, with a halt occurring at HALT 10 if the record 
was read incorrectly or the wrong record was found. To 
re-execute this subtest, set p = BAKRE C and RUN. 
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1. 1X30 Search forward to record gap subtest 

This subtest searches forward past the 200 character 
record written by the 1X20-write record subtest, and uses 
the TANDS subroutine to verify transport status after the 

--search operation. -·The ·record is ready backward and 
ver-ified, with a halt occurring at HALT 11 if the record was 
read incorrectly or the wrong record was foundo To re­
execute this subtest, clear the A-register and RUN. This 
assumes correct tape motion occurred during the search 
forward operation. 

J. 1X21 Write file mark subtest 

This subtest writes a file mark and uses the TAN OS sub­
routine to verify transport operation and status after writing 

-----~-·"-~._,,..,__the file mark. TANDS ___ err-or halLpoints .provide the only 
means for re-execution of this subtest. 

Note : The file mark and detection circuits are designed to 
indicate a parity error for each file mark written or detected 
during a search operation. For this reason, a parity error 
has been indicated as part of the expected status for all file 
m•3.rk operations. These parity error conditions will light 
the READ ERROR indicator on the controller, and should 
not be regarded as true errors. 

k. 1X33 Search backward to file mark subtest 

This subtest searches backward past the file mark written by 
the 1X21 - write file mark subtest and uses the TANDS 
subroutine to verify transport operation and status after the 
search operation. TANDS error halt points provide the 
only means for re-execution of this subtest. 

I. 1X32 Search forward to file mark subtest 

This subtest searches forward past the file m.s.rk written by 
the 1X21-write file m.s.rk subtest and uses the TANDS sub­
routine to verify_ .~r~l!sport. 9p~~a.ticm and status after the 
search operation. A halt at HAL T13 indicates a file mark 
has not been found. To re-execute this subtest, clear the 
A-register and RUN. 
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m. 1X34 Rewind to load point subtest 

This subtest issues the rewind to load point function code 
and checks status to verify that the load point tape rriark 
has been found. A halt at HALT 15 indicates that the load 
point tape mark was not found. To re-execute this subtest, 
clear the A-register and RUN. 

3. Write, read backward and forward subtest 

This subtest writes a 200 character record, reads the record 
forward and backward, verifies transport status after each 
operation, and checks each character of the record read with 
the original information, using every selected parity and density 
function. If no transport status or verification errors are 
encountered at the selected parity and density, the next parity 
and density function code is selected and the operations are 
repeated. 

Table 1 lists the error stops used in this subtest and the 
appropriate action required at each error stop. 

The following parity and density external function codes are 
selected by this subtest. 

lXll 
1X12 
1X13 
1X15 
1X16 
1X17 

The 
8194 
556, 
write 

Set odd parity low density 
Set odd parity medium density 
Set odd parity high density 
Set even parity - low density 
Set even parity - medium density 
Set even parity - high density 

CONTROL DAT A 609 Magnetic Tape Transport and 
Magnetic Tape Controller are designed to accept 200, 
and 800 bpi function codes, but perform all read and 
operations at high ( 800 bpi) density only. 

Note: FWA and LWA of memory are used when record 
is read forward or backward into memory are incremented 
for each successive new parity af1d density function code 
selected. 
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TABLE 1 

E r.ro.r stop addre~;rn 

HALT 16 

HALT 17 

HALT 18 

HALT 19 

HALT 20 

HALT 21 

HALT 22 

HALT 23 

Write, read backward and forward subtest 

Error message 

(A) = incorrect transport status 
before write operation at selected 
parity and density indicated at, 
HALT 17 

(A) = lower 6-bits of current 
12-bit external function code 

(A) = incorrect transport status 
after write operation at selected 
parity and density indicated at 
HALT 19 

(A) = lower 6-bits of current 
12-bit external function code 

(A) = incorrect transport status 
after read backward operation at 
selected parity and density in­

dicated at HALT 21 

(A) = lower 6-bits of current 
12-bit external function code 

Character verification error in 
read backward operation 
(A) = lower 6-bits of current 
12-bit external function code 
(BER ) 0-1=original data 
( BXR) 0-7=data written and read 

(A) = incorrect transport status 
after read forward operation at 
selected parity and density in­

dicated at HALT AA 
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Action required 

RUN 

Reloop: Zero 
into A, RUN 
Continue: Non-zero 
into A, RUN 

RUN 

Reloop: Zero into 
A, RUN 
Continue: Non-zero 
into A, RUN 

RUN 

Reloop: Zero into 
A, RUN 
Continue: Non-zero 
into A, RUN 

Reloop: Zero into 
A, RUN 
Continue: Non-zero 
into A, RUN 

RUN 



HALT AA 

HALT BB 

(A) = lower 6-bits of current 
12-bit external function code 

Character verification error 
in read forward operation 
(A) = lower 6-bits of current 
12-bit external function code 
(BER) 0-7=original data 
( BXR) 0-7=data written and read 

Reloop: Zero 'into 
A, RUN \ 
Continue: Non-zero 
into A, RUN 

Reloop: Zero into 
A, RUN 
Continue: Non-zero 
into A, RUN 

4. Set even parity and set odd parity subtest 

s. 

This subtest writes a 64 character record with even parity­
high density selected. The l"ecord is read backward with 
even parity selected by the lX 14-set even parity function code. 
If the FW A or L WA of the record was read incorrectly, a 
halt occurs at HAL T24, with an option provided to re-execute 
the error condition. If any status errors have occurred, a 
halt occurs at HAL T25 with the incorrect status in the A­
l"egister. A re-execution option is provided at this point also. 

The record is next read forward at odd parity selected by 
the lX 10 function code. A halt at HAL T26 with the A­
register containing the incorrect transport status indicates a 
set odd parity error. An option for re-execution is provided 
at this point. 

Multiple record search and multiple file mark search subtests 

This subtest writes a selected sequence of records and file 
marks. Transport status is checked after writing each 
record, with incorrect status causing a halt at HALTS T 
with the incorrect status in the A-register. A second halt 
at HAL TCA has the address of the next operation in T2 
and the A-register. An unconditional restal"t of writing 
operations is begun if any status errors are found. 

The multiple record search subtest consists of seven sequences 
of searching forward three records and backwards four 
records. The next record is read and verified, with a halt 
occurring at HAL T27 if the wrong record is found. An 
option is provided to rewrite the record and file mark sequence 
and re-execute the multiple record search subtest. 
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The multiple file mark search subtest consists of three 
sequences of searching forward three file marks and backward 
two file marks. The next record_ is Pead and verified, with a 
halt occurring at HAL T28 if the wrorg record is foundc An 
option is provided to rewrite the record and file mark sequence 
and re-execute the multiple file mark search subtest. 

If no errors are found, the test routine continues with the 
dual transport subtest at HAL T29. 

6. Dual transport subtests 

The dual transport su btests are designed to test the capability 
of the controller to operate two 609 tPansports simultaneously. 
A program halt at HAL T29 provides the means of selecting 
or omitting these subtests. Clearing the A-register selects 
the subtest series. If the subtests are omitted, the next 
program stop occurs at HAL T43 (search forward to end of 
tape subtest). 

Unit 3 (main unit) and unit 1 (auxiliary unit) are used for 
these subtests. Tra'nsport status is checked before writing 
records and a file mark on each unit. Not finding a unit 
status of load point and even parity causes a halt at HAL T30, 
with an unconditional jump to recheck status provided. 

The first subtest verifies controller and transport operations 
when the auxili~H'Y unit is rewound to load point while the 
main unit searches for a file mark. At the end of these 
operations both transports are checked for correct status. 
The expected auxiliary unit status is 040 (tape mark - odd 
parity) and the expected main unit status is 024 (file mark­
parity error - odd pa.rity). Error halt points are: 

HALT 31 - incorrect main unit operation. 
HALT 32 - incorrect auxiliary unit operation. 
HALT 33 - incorrect main and auxiliar•y unit operations. 

An option is provided at ea.ch error point to re-execute this 
subtest. Incorrect unit status storage locations for this 
subtest are : 

STATXX - main unit status, 
ST ATYY - auxiliary unit status. 
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The second subtest verifies controller rejection of simultaneous 
read operations on two transports. The 8194 Magnetic Tape 
Controller is designed to reject operation function codes after 
a read or search operation has been initiated on any transport. 

-.Error halt _points are: 

HAL T34 (A) = incorrect main unit status (expect 000) 
HAL T35 - First read record function code overridden 

by following read record function code. 

Clearing the A-register and selecting RUN at HAL T35 will 

re-execute this subtest. 

·At- HAL T36 an operator decision to switch tapes between the 
two transports and verify the records written on each tape is 
required. Entering any non-zero value into the A-register 
and selecting~· RUN ---after physically switching the tapes will 
start execution of the switch tape subtest. Clearing the 
A-register at HAL T36 and selecting RUN will omit this subtest. 

If the switch tapes subtest is selected, the following error 
halts may occur: 

HAL T37 - unit not at load point and odd parity, 
HALT38 - even parity, read forward error, 
HAL T39 - odd parity, read forward error, 
HAL T40 - odd parity, read backward error, 
HALT 41 - even parity, read backward error. 

The switch tapes subtest begins record verification using the 
auxiliary unit tape on the main transport. At HALT 42 an 
operator decision to verify the ms.in unit tape on the auxiliary 
transport is required. To omit these operations, clear the 
A-register and RUN. 

The dual transport subtest exits directly to the search 
forward to end of tape subtest. 

7. Search forward to end of tape subtest 

This subtest is provided as an option to search forward to 
the end of tape mark. At HAL T43 an operator decision to 
select or reject this subtest is required. Clearing the A­
register and- running rejects the subtest and unconditionally 
jumps to the rewind unload tape subtest • 
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The subtest locates the end of tape mark by repeatedly writing 
a one-character record a·nd checking status for tape mark 
status. A halt at HAL T44 occurs if the tape m,~rk has been 
reached, with the A-register containing the tape mark status .. 
One char·aCter record writing continues -until the end of tape 
mark is reached. 

NOTE : This subtest will require about 15 minutes to find 
the end of tape ma.rk for a full 2400 foot tape. 

This subtest exits directly to the rewind unload tape sub­
test. 

. -- ~ 

8. Rewind unload tape subtest 

This subtest rewinds and unloads tape from the transport. A 
program halt at HAL T45 occurs while the tape is rewinding. 
After tape motion has ceased, reselecting RUN causes a 
halt at HAL T46, with the transport status in the A-register. 
This .$hould be (A) = 102 or 103, indicating transport not 
ready and write not ready. .Depressing the READY switch 
to light the indicator and running causes a halt at HALT 4 7 
with tape mark status in the A-register. An option is 
·provided at this point to re-execute this subtest if desired. 
This is the last subtest of the 8194-609 diagnostic routine e 

B. Subrout.ines 

L TANDS -subroutine 

-The time and status ( TANDS) subroutine is used to allow 
·sufficient time for tape movement operations to proceed and to 
check the transport status after tape motion has ceased .. 

. Prior to entry into TANDS, the time allowed for the operation, 
the expected transport status after the operation, a reloop 
address to be used to repeat the operation, and a continuation 
address for further program operations are assigned for 
TANDS reference. 



The TANDS time limit decrement cycle may be interrupted 
by a peripheral device interrupt routine ( 3 0 or 40) , which 
causes an exit to the transport status verification section of 
T ANDS. T ANDS first checks for a not busy transport 
status. If a busy condition is indicated, a program halt 
occurs at p = · ·263 and -the operator must terminate the 
transport operation in progress and reselect RUN to continue 
the TANDS status verification. 

If the transport is not busy, T ANDS compares the current 
transport status with· the expected status. Any discrepancy 
causes a program halt at p = 266 with the A-register con­
taining the incorrect current transport status. After re-

-----sele.cting RUN_, ___ the p~ogram_ _balts __ ai_ p __ =_ __ 271 ~ith_ Jag 
Register 2 and the A-register containing the 12-bit reloop 
address for the current operation. At this point, an operator 

__ decision to re-execute the .incor_rect current operation or to 
continue running the program is required. Any non-zero 
value entered in the A-register causes a re-execution of the 
current operation while clearing the A-register and running 
causes the program to continue with the next operation. 

NOTE: If TANDS signifies an incorrect operation has 
occurred, the veracity of any following tests cannot be 
guaranteed if the option to continue with the following program 
operations is chosen. The program was written assuming 
that all previous tests have been executed correctly. 

Table 2 summarizes the T ANDS subroutine error halts, 
error messages, and the operator action required at each 
halt point. · 

Table 3 lists the program reloop addresses which may be 
displayed at the p = 271 program halt in the T ANDS sub­
routine. The table lists the function codes used and the 
operations associated with each function code. 
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TABLE 2 TAN OS SUBROUTINE SUMMARY 

(P) (A) Error message Operator action required 

263 -- Transport busy after Terminate current tape 
time limit reached motion or operation, RUN 

266 Incorrect Transport status RUN 
transport incorrect at end of 
status cur.rent operation 

271 ( T2) = Program re loop address 8-11 Reloop: Non-zero into A, 
RUN 

(A) = Program reloop address 0-7 Continue: Zero into A, 
RUN 

TABLE 3 TANDS Subroutine Re-execution Addresses 

R eloop address Operation 
displayed at p=2 71 function code Description of operation 

WRITER 444 1X20 WRT W.rite record 
CL LOCK 513 1X25 RB Read record backward 
APREP3 613 1X24 RF Read record forward 
BAKREC 673 1X31 SBR Search backward to record gap 
FWD REC 1003 1X30 SFR Search forward to record gap 
WRTFM 1114 1X21 WFM Write file mark 
BAK FIL 1141 1X33 SBF Search backward to file mark 
SETUEV 3717 1X24 RF Read recoPd V forward 
SETUOD 4043 1X24 RF Read record W forward 
SETTOD 4161 1X25 RB Read record w backward 
SETTEV 4274 1X25 RB Read record U backward 
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2. TIME Subroutine 
\ 
\ 

The time limit only {TIME) subroutine modifies the TAN'ps 
subroutine to only allow sufficient time for tape movement' 
operations to proceed. Peripheral equipment interrupts 
{ 30 or 40) also cause an exit from the time limit decrement 
cycle. Transport status is not checked in either case . 
and control is transferred directly to the next operation in 
the program. Prior to entry into TIME , the time aJlowed 
for the operation and the continuation address for program 
control are assigned for T ANDS usage. 

IV. APPENDIX 

TEST ROUTINE HALT POINTS AND ASSOCIATED SUBTESTS 

0011 
0263 
0266 
0271 
0417 
0441 
0512 
0571 
0610 
0670 
0757 
1071 
1224 
1344 
1461 
1464 
1530 
1533 
1601 
1604 
1664 
1725 
1730 
4714 
2073 
2113 
2164 

HA.LT 3 
HALT 0 
HALT 1 
HALT 2 
HALT 4 
HALT 5 
HALT 6 
HALT 7 
HALT 8 
HALT 9 
HALT 10 
HALT 11 
HALT 13 
HALT 15 
HALT 16 
HALT 17 
HALT 18 
HALT 19 
HA.LT 20 
HALT 21 
HALT 22 
HALT 23 
HALT AA 
HALT BB 
HALT 24 
HALT 25 
HALT 26 

Manual interrupt 
Transport illegally busy - T ANDS 
Incorrect transport status in A-T ANDS 
Re-execution-addre-ss-in A - TANDS­
Request status subtest 
Set odd parity - high density subtest 
Set interrupt lockout subtest 
Clear interrupt lockout subtest 
Read record backward subtest 
Read record forward subtest 
Search 
Search 
Search 
Rewind 
Write, 

backward to record gap subtest 
forward to record gap subtest 
forward to file mark subtest 

II 

II 

II 

II 

It 

II 

II 

II 

II 

to load point subtest 
read backward and forward subtest 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

fl 

II 

II 

II 

II 

II 

fl 

II 

II 

II 

II 

II 

II 

Ii 

II 

II 

II 

II 

Set even parity and set odd parity subtest 
II 

II 

II 

II 

II II II 

II II II 
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2265 HALT ST Multiple record and file mark search subtest 
2270 HALT CA II II II II II If II 

2634 HALT 27 If II If II II If If 

2760 HALT 28 II fl II II II II If 

< 5047 --HALT 29 Dual transport subtest decision 
3116 HALT 30 Dual tranf;port subtest 

3463 HALT 32 II II 

3473 HALT 33 II If 

3600 HALT 34 II II 

3631 HALT 35 II If 

3667 HALT 36 II II 

3714 HALT 37 If II 

4026 HALT 38 II II 

4147 HALT 39 II II II 

4262 HALT 40 Dual transport subtest 

4403 HALT 41 II II II 

-.. ~4436 HALT 42 II II II 

4570 HALT 43 Search forward to end of tape decision 

4622 HALT 44 Search forward to end of tape subtest 

4632 HALT 45 Rewind unload tape subtest 
4641 HALT 46 II II II II 

4650 HALT 47 II II If fl 

4653 HALT XX II If " II 

REFERENCE LOCATIONS 

0673 
0444 
0316 
0315 

BAKREC 
WRITE A 
STATYY 
STATXX 
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.. 8194 - 609 DlAG~OSTIC 11 - 67 . . 
8194 - 609 DIAGNOSTIC 11 - 67 

on on ORG 0 
on u ci 0020 LLlN 
0ii(J1 on o 1 1 
000~ O?u2 ATT T2 
0 I} 0 :s 0264 UJP T2 
01) (J4 IJ 4 ·! ,, ENTRYl 
O IJ O? U (• IJ (J T2STOH 

001(j ORG 10 
t) •l l lJ 0 (• LJ2 DON MANUAL INTERRun 
0'111 ()(l }7 HALT3 t-ILT HALT .. OPE:RA!OR ACTION 

fj I• 12 ORG 1'1 
O!l12 0041 EPJMP1 STM 
0016 034(> EPSTAT 
0014 0010 LPN LOGICAL PRODUCT WlTH EVEN PARITY CODE 
0()1 i; 0()I)1 1 
0 !.116 Ol!t>4 UJP JUMP TO CONTINUE ROUTINE 
0 '117 0022 EPJMP2 

0 fl20 ORG 20 
0 IJ2U 0 (] IJ? DON SUFFER INTERRUPT 
01)21 OH3 CIL 100 CLEAR INTERRUPT LOCKOUT-RETURN TO MAIN PROGRAM 

(lfl~/> ORG 22 
01)22 0 061 EPJMP2 NZP 
0023 OGc!i EPEX IT 
0024 Ofl64 UJP JUMP TO RESET tVEN PARlTY 
01'125 ()~4~ SEP 
0'126 O?f>4 EPF.X IT -· UJP T2 RETURN TO ~AIN PROGRAM 
l)fl27 on 02 f PRETN DON 

OCl3Cl ORG 30 
0 :l3C OP n2 l>ON PERIPHERAL INTERRUPT 
01131 or.64 UJP JUMP TO COMBINED CODING 
Oi32 0041 COHBN 

01!40 ORG 40 
004(• 0 (1(12 DON PERIPHERAL INTE:HRUPT 
0041 0 fl 41 COMBN STM STORE (A) 
0(142 005? ST OREA 
0043 o n~ri LlJN SET CODE TO INOlCATE 
0044 00Li1 1 INTERRUPT PROCESSED 
Oll45 0041 STM 
0046 Ol36 INT DUN 
OH7 0021 LDM 
005{1 0052 STORE A 
Oil51 0113 CIL 100 CLEAR INTERRUP! LOCKOUT .. RETURN TO ~1A IN PROGRAM 
0052 onu2 ST OREA DON 

or~3 ORG 53 
0 ff 20 LDN EOU 20 LOAD A, NO ADDHESS HOOE 
01121 LDM EOU 21 LOAD A, MEMORY ADDRESSING 
onn LDI EQU 22 LOAD A, INDIRECT ADDRESSING 
on25 LCM EOU 25 LOAD A, COHPLEHENT (MEMORY> 
0(26 LCI EQU 26 LOAD A, COMPLEMENT C INDIRECT) 
0 ll l• 3 TTA EQU 3 TAG REGISTER TO A 
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6194 - 609 DIAGNOSTIC 11 • 67 

0003 CLA EQU 
OOOA BER EOU 
0041 STM EQU 
Ofl42 STI EQU 

·· - ··--o-r1u2 , ·-,.,TT -- Eau 
0004 ABR EOU 
ono5 ABX EOU 
0060 ZJP ECU 
0061 NZP EOU on62-.. -- PJP ___ , ___ E:atT-
0063 NJP Eau 
on64 uJP eau 
0Qij2 DON EQU 
011n1 SHA Eau 
OOJD AON EDU 
00~1 ADM Eau 
OOJ2 ADI EQU 
or.34 SBN EDU 
0035 SBM EDU 
0036 SBI EOU 
0051 RAM EQU 
00?5 RAO EOU 
0010 LPN EQU 
0011 LPM Eau 
00j2 LPI EOU 
0014 LSN EQU 
0015 LSM EOu 
0016 LSI EOU 
0073 OUT Eau 
007? JNN EOU 
0070 IBI EOU 
007'1 IBO Eau 
0076 INA EQU 
0074 OTN EOU 
on75 EXF Eau 
0013 CIL EOU 
0~07 CBC Eau 
0000 ~RR EQU 
0077 HLT EOU 
0130 ORG 130 

0130 0062 TWRT 
013~ 037? TWRTCH 
0132 0074 TREAD 
0133 OOU5 TREAD1 
0134 0001 TREAD3 
0135 0010 TREAD4 
0136 0000 INTOUN 
0137 0000 TIHE1 
0140 0000 TIME2 
0141 0000 TIME3 
0142 0000 STAT 

3 CLEAR A 
6 BER TO A 
41 STORE A, MEMORY ADDHESSlNG 
42 STORE A, I~DlRcCT ADDRESSING 
·2 --.A -ro -TAG REG ls 1 ER 
4 A TO 8ER 
5 A TO BXR 
60 JUMP, IF (A) EQUAL 0 
61 JUMP, IF CA> NUT i::lJUAL 0 
62----·-JUMP, l F CA) EU UAL OR GREATER THAN 0 
63 JUMP, Jr (A) Lt:SS THAN 0 
64 UNCONDITIONAL JUMP 
2 DO NOTHING 
1 LtFT SHIFT (A) 1 ~IT 
30 AUD, NO ADDRESS MOU~ 

31 AOD, MEMORY ADLJRtS~lNG 
32 ADD, IND!RtCT ALJDHt:SSING 
34 SUBTRACT, NU AUDRESS MOOE 
35 SUBTRACT, ~tMOkY AUURESSJNG 
36 SUBTRACT, JNDikECT ADDRcSSl~G 
51 RcPLACE AUD, Mt:MOHY AODRFSSING 
55 RtPLACF. AUt ONt1 Mt:MORY AODRESSJNG 
10 LOGICAL PROUUCT, NO ADDRESS 
11 LOGICAL PRODUCT, Mt:MOHY 
12 LOGICAL PRODUCl 1 l~DIRE:CT 
14 LOGICAL SUM, NU ADDRESS 
15 LOGICAL SUM, MtMOHY 
16 LOGICAL SUM, INUikt:CT 
7J OUTPUT NORMAL 
72 INPUT NORMAL 
70 INITIATE 8U~FEk INPUT 
71 INITIATc BUf FEH OUlPUT 
76 INPUT TO A 
74 OUTPUT, NO ADDkESS 
75 EXTcRNAL FUNCTION 
13 CLEAR INTERRUPT LOCKOUT 
7 CLEAR BUFFER CONTHOLS 
0 ERROR STOP 
77 HALT 

62 50 MSEC WRITE LIMIT 
372 250 MSEC WRITE LIMIT 
74 -----60-MSEC READ LIMIT 
5 TIME LIMIT TO llMcl 
1 TIME LIMIT TO TlMc3 
10 25 SFC (Tl~E3) REWIND LIMIT 

INTE:RRUPT 
CtNTER a~BITS OF TIME COUNTER 
RIGHTMOST a~BITS OF TIMt COUNTER 
LEFTMOST 8•BIT~ OF TJME COU~TER 
CURRENT STATUS 
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8194 - 609 DIAGNOSTIC 11 - 67 

0143 0000 STATUS EXPECTED STATUS 
0144 0200 9USVMS 200 BUSY MASK 
0145 0000 TIMER = 1 IF TIME ONLY HUUTINE 
OH6 0000 STA TPU MULTIPLE PARITY·O~NSITY STATUS 

0151 ORG 151 
0151 00?.0 TANDS ·LON (A) = 0 
0152 0(1 IJ () 0 
0153 0041 STM ClNTDUN) :: 0 
0154 0136 I NTOUN 
0155 0041 SH1 <TlMF.2>=0 
0156 0140 TlME2 
0:1.57 0013 CIL 
O:J.60 0021 CHEK LDM (INTOUN) I f>ITO A 
0161 0136 INTDUN 
0162 0061 NZP JUMP TO TIMf:UP IF <lNTDUN> ~OT = 0 
0163 0?24 TIMEUfJ 
0164 0021 TLOOP LDM CTIME2> = CT1ME:2) ... 1 
0165 0140 TIME2 
OH6 0034 SBN 
0167 0001 1 
OHO 004j STM 
0371 014n TlME2 
0172 006j NZP JUMP TO CHEK If <T1ME2),NE.O 
0173 0160 CHEK 
0174 0021 LUM 
0175 0137 TIME1 
0176 0061 NZP JUMP TO UDATE If CTJME1> eNE,0 
0177 0?14 T1DA TE: 
0200 0021 LDM 
0(>01 0141 TIME3 
0202 0061 NZP JUMP TO T3DATE IF <TJME3) .Ne.o 
0203 020t. T3DATE 
0204 0064 UJP TIME LIMIT REACHtD, 
0205 0224 TlMEUP JUMP TO TlMEUP 
0206 0021 T3DATE LDM CTIME3> : <TIHc3) - 1 
0207 0141 TIME3 
0210 0034 SBN 
0211 0(101 1 
0212 0041 STM 
0213 0141 TIME3 
0214 0021 Tl DATE LOH CTIMEl> = CTIME:1) .. 1 
0?15 0137 TIME1 
0216 0034 SBN 
0217 0001 1 
0220 0041 STM 
Ot>21 0:137 TIMEl 
Ot'22 0064 UJP JUMP TO CHEK FUR INTERHUPT 
0223 0160 CHEK CODE 
Ot>24 0021 TIMEUP LOH LOAD TIME~ROUT1NE-ONLY CODE 
0225 0145 TIMER 
0226 0 0 6j, NZP JUMP TO EXIT Ir T lMI:: LIMIT 
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8194 b 609 DiAGNOSTIC 11 - 67 

0227 0274 EXIT REACHED 
0230 0075 EXF REQUEST UNIT S!ATUS 
0233 0013 TSSTAT 13 
0232 0000 0 
0233 0076 J~A 
0234 0013 CIL 
0235 0041 STH STORE CURRENT STATUS AT STAT 
0236 0142 STAT 
0237 0010 LPN LOGICAL PRODUCT ~ BUSY CODE 
024[1 0200 200 AND CURRENT STATUS 
0241 0035 SfH1 
0242 0144 BUS VMS 
0243 0060 ZJP JUMP TO HAL T1J l F UN IT BUSY 
0244 0263 HAL.TO 
0245 0064 UJP JUMP TO rLAG2 
0246 0253 f'LAG2 
0247 0021 F'LAG1 LDM 
0250 0145 TIMER 
0251 0061 NZP JUMP TO EX IT It TIME LU.UT 
0252 0274 EXIT ONLY ROUTINE 
0253 0021 F'l.AG2 LDM ~OMPARE CURHE:NT AND EXPECTED 
0254 0142 STAT STATUS COOES 
0255 0035 SBM 
0256 0143 STATUS 
0257 0060 ZJP JUMP TO EXIT IF STATUS CORRECT 
0260 0274 EX IT 
0261 0064 UJP JUMP f OR ! NCOR.HECT ST A TUS 
0262 0264 DISPLA 
0263 007'1 HAL TO HLT OPERATOR TO TEHMINATE TAPE MOTION 
0264 0021 DISPLA LOH HALT AND DISPLAY CURRENT 
0265 0142 STAT UNIT STATUS IN A 
0266 0('177 HALT1 HLT 
0267 0021 LIJH HALT AND DISPLAY PROGRAM 
0270 0273 LOOP AD RELOOP ADDRESS IN A AND T2 
0271 0077 HALT2 HLT 
0272 0261 NZP T2 RELOOP JUMP 
0273 0000 LOOPAD 0 
0274 0020 EXIT LDN RESET TIMER = 0 
0275 0000 0 
0276 004i. SHI 
0277 0145 T !MER 
0300 0264 UJP T2 CONTINUE JUMP 
0301 0000 CONT AD 0 

0302 ORG 302 
0302 0020 PAT3 LDN SET Tl = T3 = 17 UCTAL 
0303 0017 17 
0304 0102 ATT T1 
0305 0302 ATT T3 
0306 0264 UJP T2 
0307 0522 APREP2 

0310 ORG 310 
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6194 - 609 DIAGNOSTIC 11 "' 67 

0310 0 0 0 I) STAT! 0 ODD PARITY 
03U 0020 STAT2 20 ODD PARITY, Fll..E MARK 
0312 004 (' STAT3 40 ODO PAR HY, TAPE MARK 
0313 0 (' 0 0 TAG3 0 
0314 0 (l 0 0 STEP 
0315 0 f) iJ 0 STATXJ( 
0316 on u o STATYV 
0317 o o 11 n COUNTH 

01·J0 T1 EQU 100 
0:? 1J 0 T2 EQU 200 
03•J 0 T3 EOU 300 
03..!3 ORG 323 

0323 Ofl75 PAT! EXF WRITE F"lLE MARK 
0324 0013 13 
0325 0(1~1 21 
0326 on~o LDN 
0327 0 0 tl 0 0 
0330 02•J;? ATT T2 
0331 0020 LDN 
0332 03.35 PAT2 
0333 0064 UJP JUMP TO TIME ROUTJN~ 
0334 036"1 lIME EXIT TO PA1'2 
0335 0020 PAT2 LDN 
0336 0003 3 
0337 0202 ATT T2 
034£\ 0264 UJP T2 JUMP TO SETEVN 
034l 1772 SETEVN 

0342 ORG 342 
0342 OOU2 ~PST AT DON 
0343 0041 SEP STM SET EVEN PARITY ROUTINE 
0344 0027 EPRETN STORE RETURN ADDRESS 
OH5 {}fl 75 EXf SET EVEN PARITY 
0346 0013 13 
0347 0014 14 
0350 0013 ClL 
0351 0075 exr REQUEST STATUS 
0352 0013 13 
0353 0 Q(J (l 0 
0354 0076 IN4 
0355 0013 CIL 
0356 0064 UJP JUMP TO CONTINUE RO-UT I NE 
0357 001? EPJMP1 

0360 ORG 360 
0360 0041 TIME STM TIME ONLY ROUTANE 
0361 0301 CONTl\D STORE CONTINUE ADDRESS 
0362 00~1 LOH STORE TI ME L HU~ 
0363 0133 TREAD1 Of 260 HSEC 
0364 0041 STM 
0365 0137 TIME1 
0366 0021 LDM 
0367 0134 TREAD3 
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8194 - 609 DIAGNOSTIC 11 .. 67 

0370 0041 STM 
0371 0141 TIME3 
0372 0020 LDN SET TIME ONLY CODE 
0373 0001 1 
0374 0041 STH 
0375 0145 TIMER 
0376 0064 UJP JUMP TO· T ANDS fHJIJ! INE 
0377 0151 TANDS 

0400 ORG 400 
0400 0075 ENTRY1 EXF' SET INTERRUPT ~OCKO~T 
0401 0013 13 
0402 0 01)2 2 
0403 0075 EXF' REQUEST UNIT SIAT'JS 
0404 0013 13 
0405 0000 0 
0406 0076 INA 
0407 0041 STM STORE CURRENT ~TA!~S 
0410 0142 STAT 
0411 OOH AST ART SBN SUBTRACT EXPECT~D S!ATUS 
0412 0041 411 
0413 0260 ZJP T2 JUMP Ir STATUS CORRECT 
0414 0422 ODDMl 

-·0415 fr02i LOH 
0416 0142 STAT 
0417 0077 HAl. f4 HLT HAL. T w ITH INCORRECT sums. IN A 
0420 0260 ZJP T2 RELOOP OPTION 
0421 04ll 0 ENTRV1 
0422 0075 ODDHI EXF SET ODD PAFHTY • H_lGH 06NSITV 
0423 0013 13 
0424 0013 13 
0425 0075 exr REQUEST U~HT SJAT~~ 
0426 0013 13 
0427 oouo 0 
0430 0076 INA 
0431 0041 STH STORE CURHEN! STATUS 
0432 0142 STAT 
0433 0034 SBN SUBTRACT EXP~CTED STATUS 
0434 0040 ~o 
0435 0260 ZJP T2 JUMP IF" STATUS CORRf;CT 
0436 0444 WR lTEA 
0'$37 0021 LDM 
0440 0142 STAT 
0441 0077 HALT5 HLT HA~T WITH INCORRECT STATUS IN A 
0442 0260 ZJP T2 RELOOP OPTION 
0443 0422 ODDHl 
0444 0020 WR !TEA LDN WRITE RECORD A PREPARAqON 
0445 0001 1 
0446 0302 ATT T3 SET TAGJ Ill! 1 
0447 0020 LON 
0450 0011 11 
0451 0204 ABR1 A8R T2 no = 411 IN!O B~R 
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8194 - 609 DIAGNOSTIC 11 - 67 

0452 0451 ABR1 
0453 0020 LDN 
0454 0322 322 
0455 0205 ABX1 ABX T2 LWA+2 = 722 INTO t1XR 
0456 0455 ABX1 
0457 0075 EXr WRITE RECORD A 
0460 0013 13 
0461 0020 20 
0462 0271 1001 IBO T2 
0463 0462 IB01 
0464 0021 LDM SET roR TANDS l:NTHY 
0465 0130 Hlf H 
0466 0041 STM STORE TIME LlMlT 
0467 0137 TIME1 
0470 0020 LDN 
0471 0444 WR ITEA 
0472 0041 STM STORE RELOOP ADUHESS 
0473 0273 LOOPAO 
0474 0020 LON 
0475 0506 SLOCHK 
0476 0041 STM STORE CONTINUE AUURESS 
0477 0301 CONT AO 
0500 0021 LDM 
0501 0310 STAT1 
0502 0041 STM STORE EXPECTcD STATUS 
0503 0143 STATUS 
0504 0064 UJP JUMP TO TANDS HOUllNE 
0505 0151 TANDS 
0506 0021 SLOCHK LDM SET I NTERRUP,T LOCKOUT CHECK 
0507 0136 INTDUN 
0510 0260 ZJP T2 JUMP 
0'511 0513 CLLOCK 
0512 0077 HALT6 HLT ** SET INTERRUPT LOCKOUT DI AGNOST')....,~ 
0513 0075 CL LOCK EXF CLEAR INTERRUPT LOCKOUT 
0514 0013 13 
0515 0 0 U3 3 
0516 0013 CIL 
0517 0064 UJP JUMP TO SET T1=T3=17 OCTAL 
0520 0302 PAT3 
0521 0002 DON 
0522 0020 APREP2 LIJN READ RECORD A f'REPARA Tl ON 
0523 0011 11 
0524 0204 ABR2 ABR T2 FWA = 7411 INTO ~ER 
0525 0524 ABR2 
0526 0020 LON 
0527 0321 321 
0530 0205 ABX2 ABX 12 LWA +1 : 7721 INTO BXR 
0531 0531'.l ABX2 
0532 0075 REAOAB EXF READ RECORD A BACKWARD 
0533 0013 13 
0534 0025 25 
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8194 - 609 DIAGNOSTIC 11 - 67 

0535 0270 IB 11 181 T2 
0536 0535 1811 
0537 0021 LDM SET F'OR T ANDS l::N THY 
0540 0133 TREAD1 
0541 0041 STM STORE TIME LIMIT 
0542 0137 TIME1 
0543 0021 LDM 
0544 0134 TREAD3 
0545 0041 STM 
0546 0141 TIME3 
0547 0020 LDN 
0550 0513 CL LOCK 
0551 0041 STM STORE RELOOP ADUHcSS 
0552 0273 LOOPAD 
0553 0020 LDN 
0554 0565 CL.OCHK 
0555 0041 STM STORE CONTINUE AOLJReSS 
0556 0301 CONT AD 
0557 0021 LDM 
0560 0310 STATl 
0561 0041 STM STORE EXPECTt::lJ STATUS 
0562 0143 STATUS 
0563 0064 UJP 
0564 0151 TANDS JUMP TO TANDS ROUTINE 
0565 0021 CLOCHK LOH CLEAR INTERRUPT LOCKOUT CHECK 
0566 0136 INTDUN 
0567 0261 NZP T2 
0570 0572 RBCHEK 
0571 0077 HALT7 HLT ** CLEAR INTERHUPT LOCKOUT DIAGNOSTIC 
0!572 0121 RBCHEK LDM T1 READ BACKWARD CHECK ROUTINE 
0573 0320 320 
0574 0235 SBM T2 
0575 0011 11 
0576 0261 NZP T2 JUMP IF CASTART1 NOT 
0577 0606 RBDIAG CORRECTLY TRANSF~RRED 
0600 0121 LDM T1 
0601 0011 11 
0602 0235 SBM T2 
0603 0720 AENO 
0604 0260 ZJP T2 JUMP IF (AENll) 
0605 0613 APREP3 CORRECTLY TRANSF~RED 
0606 0121 RBDIAG LDM T1 CA> SHOULD B~ SAME AS 
0607 0320 320 (AST ART> 
0610 0077 HALTS HLT •* READ BACKWAHU UlAGNOSTIC 
0611 0260 ZJP T2 RELOOP OPTION JUMP 
0612 0522 APREP2 
0613 0020 APREP3 LON READ RECORD A PREPARATION 
0614 0011 11 
0615 0204 ABR3 ABR T2 f'WA : 7411 INTO BER 
0616 0615 ABR3 
0617 0020 LON 
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0620 0321 321 
0621 0205 ABX3 ABX T2 LWA+1 : 7721 INTO BXR 
0(-22 0621 ABX3 
0623 0075 REAOAF EXF READ RECORD A F_OR~AHD 
0624 0013 13 
0625 0024 24 
0626 02 7fl 1812 181 T2 
0627 0626 IBI2 
0630 0 0 21 LOM SET roR TANDS ~NTRY 
0631 0133 TREAD1 
0632 0041 STM STORE TIME LlMIT 
0633 0137 TIME1 
0634 0021 LDM 
0635 0134 TREADJ 
0636 0041 STM 
0637 Ol41 TIME3 
0640 0020 lDN 
0641 0613 APREP3 
0642 0041 STM STORE RELOOP ADDRf;SS 
0643 0273 LOOPAD 
0644 0020 LON 
Ot-45 065::> RF' CH EK 
0646 0(}41 STM STORE CONTI NYE ADDRESS 
0~47 0301 CONT AD 
Of-50 0064 UJP 
Ot-51 0151 TANOS JUMP TO TANDS ROUTINE 
0~52 0121 RFCHEK LDM T1 READ FORWARD CHECK ROUTINE 
Of.53 0320 320 
0~54 0235 SbM T2 
Oi-55 0720 AEND 
0656 0261 NZP T2 JUMP IF CAEND> NOT 
0~57 0666 RFD IAG CORRECTLY TRANSfERREO 
0660 0121 LDM T1 
0~61 0(111 11 
0662 0235 SBM T2 
0~63 0011 11 
0664 0260 ZJP T2 JUMP IF" (AST~RT) 
0665 0673 BAKREC CORRECTLY TRANSFERRED 
0666 0121 RFD I AG LDM T1 CA) SHOULD BE ~AME 
0667 0320 320 AS CAENO) 
0670 0077 HALT9 HLT ** READ fOR~ARD DlAGNOSTIC 
0671 0~60 ZJP T2 RElOOP OPTION J~MP 
0h72 Of.13 APREP3 
0673 0 0 75 BAKR EC EXf SEARCH BACK TO RECORD GAP ROUTH!\ 
0674 0013 13 
Oti75 0031 31 
Ot-76 0021 LOH SET roR TANDS ENTRY 
0677 0133 TREAD1 
0700 0041 SHt STORE TIME L.lMH 
0701 0137 TtMEl 
0702 0021 LDM 
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0703 0134 TREAD3 
0704 0041 STM 
0705 0141 TIME3 
0706 0020 LDN 
070/ 0673 BAKR EC 
0710 0041 SH1 -STORE REL.OOP ADDHESS 
0711 0273 LOOPAD 
0712 0020 LON 
1)713 0720 AEND 
!)714 0041 STM STORE CONTINUE ADDRESS 
0715 0301 CONiAO 
0716 0064 UJP JUMP TO TANDS ROUTINE 
0717 0151 TANOS 
0120 0020 AENO LON 
0721 0011 11 
0722 0204 ABR4 ABR T2 no = 7411 INTO BER 
0723 0722 ABR4 
0724 0 02(1 LON 
0725 0321 321 
0726 020S5 ABX4 ABX T2 LWA + 1 :i 7721 INTO BXR 
0727 0726 ABX4 
0730 0075 EXf READ RECORD A f ORWARD 
0731 0013 13 
0732 0024 24 
0733 0270 IBI4 IBI T2 
0734 0733 IBI4 
0735 0020 LDN 
0736 0741 RECCMK 
0737 0064 UJP JUMP TO TIME ROUTINE 
0740 0360 TIME 
0741 0121 RE CC HK LDM T1 RECORD .A READ 9H5CK ROUTINE 
0742 0320 320 
0743 {)235 SBM T2 
0744 0720 AENO 
0745 0261 NZP T2 JUMP If' ( AEND > -CORRECT 
0746 0755 SBRD!A 
0747 0121 LDM T1 
0750 0011 11 
0751 0235 SBM T2 
0752 OOH 11 
0753 0260 ZJP T2 NO JUMP ff (~START> -CORRECT 
0754 0760 RECS CH 
0755 0121 SBROIA LOH T1 (A) SHOULD 8~ SAME 
0756 0320 320 AS ( AEtHJ) 
0757 0077 HAL T10 HLT •* SEARCH BACK RECORD DJAGNOSTl~ 
0760 0075 RECS CH EXF SEARCH BACK TO RECORD GAP 
0761 0013 13 
0762 0031 31 
0763 0020 LDN SET POR TIME ON\..V ROUTINE 
0764 0767 T2UP1 
0765 0064 UJP JUMP- TO TIME R9UTJNE 
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0766 0360 TIME 
0767 0203 T2UP1 TTA T2 SET TAG2 = 2 
0770 0030 AON 
0771 0001 1 
0772 0202 ATT T2 
0773 0020 LON 
0774 1003 FWDREC 
0775 0041 STM STORE RElOOP ADDRESS 
0716 0273 LOOPAD 
0777 0020 LON 
1000 1020 CONT1 
1001 0041 STH STORE CONTINUE ADDRESS 
1002 0301 CONT AD 
1003 0075 F"WDREC EXF SEARCH FORWARD TO RECORD GAP ROUTINE 
1004 0013 13 
1005 0030 30 
1006 0021 LDM SET FOR TANDS tNTRY 
1007 0133 TREAD1 
1010 0041 STM 
1011 0137 TIME1 
1012 0021 LOH 
1013 0134 TRE.AD3 
1014 0041 STM 
1015 0141 TIME3 
1016 0064 lf JP JUMP TO TANDS f<OUf lNE 
1017 0151 TANDS 
1020 0020 CONT1 LDN READ RECORD BACKWARD 
1021 OOH 11 
1022 0204 ABR5 ABR T2 FWA • 7411 INTO BeR 
1023 1022 ABR5 
1024 0020 LDN 
1025 0321 321 
1026 0205 ABX5 ABX T2 LWA +1 : 7721 INTO BXH 
1027 1026 ABX5 
1030 007B CHECK5 EXf 
1031 0013 13 
1032 0025 25 
1033 0270 1815 IBI T2 
1034 1033 1915 
1035 0020 LDN 
1036 1041 CHEK5 
1037 0064 UJP JUMP TO TIME ROUTINE 
1040 0360 TIME 
1041 0303 CHEK5 TTA T3 USE T3 roR RECORD HEF'ERENCING 
1042 0041 STH 
1043 0313 TAGJ STORE T3 AT TA~3 
1044 0203 TTA T2 
1045 0034 SBN 
1046 0001 1 
1047 0302 UT T3 
1050 0121 LDM T1 
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1051 00320 320 
1052 0335 SBM T3 
1053 OOH 11 
1054 0261 NZP T2 JUMP IF <ASTART> NOT 
1055 1064 SFRD I A CORRECTLY TRANSFERRED 
1056 0121 LOH Ti 
1057 0011 11 
1060 0335 SBM T3 
1061 0720 AENO 
1062 0260 ZJP T2 JUMP If <AENIJ) 
1063 1076 f WD CORRECTLY TRANSFERRED 
1064 0021 SFRDIA LDM RESTORE T3 
1065 0313 TAG3 
1066 0302 ATT T3 
H67 0121 LDM T1 (A) SHOUL..D BE SAME 
1070 0320 320 AS CASTART) 
1071 0077 HAL T11 HLT •• SEARCH FORWARD RECORD DIAGNOSTIC 
1072 0260 ZJP T2 RELOOP OPTION JUMP 
1073 10 o:s rwDREC 
1074 0264 UJP T2 
1075 1101 SFR 
1076 0021 F'WO 1.DM 
1077 0313 TAG3 
1100 0302 ATT T3 
1101 0075 Sf R EXF" SEARCH f ORWARD TO RcCORO GAP 
1102 001:S 13 
1103 0030 30 
1104 0020 LON 
1105 1111 WRTFH 
U.06 0064 UJP JUMP TO TIME ROUTINE 
1107 0360 TIME 
·1uo 0002 DON 
1111 0003 WRTF'M CLA 
1112 0041 STM 
1113 0142 STAT 
1114 0075 EXF' WRITE FILE MARK ROUTINE 
1115 0013 13 
1116 0021 21 
1117 0020 LDN 
U20 0024 24 
1121 0041 STM STORE EXPECT~D STATUS 
1122 014:5 STATUS 
1123 0020 L.DN 
1124 1111 WRTF'M 
1125 0041 STM STORE RELOOP ADDHESS 
1126 0273 LOOP-AO 
1127 0020 LDN 
1130 1141 8AKF'lL 
1131 0041 STM STORE CONTINUE ADDRESS 
U.32 0301 CONT AO 
1133 0021 LDM 
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1134 0131 TWRTCH 
1135 0041 STM STORE TIME l,.H11T 
113{\ 0137 TIME1 
1137 0 06'4 UJP JUMP TO TANUS HOUTlNE 
1140 0151 TANOS 
1141 0075 BAKF"IL EXf SEARCH BACKWARD TO FILE MARK ROUTJNE 
1142 0013 13 
1143 0033 33 
1144 00~0 LO~ 
1145 0024 24 
1146 0041 STt4 STORE EXPf:CT~O STATUS 
1147 0143 STATUS 
1150 0020 LON 
1151 1141 BAKF'IL 
U.52 0041 STM STORE RELOOP AOUHESS 
1153 0273 l.OOPAD 
1154 0020 LDN 
1155 1166 Fl<IDF' IL. 
1156 0041 STM STORE CONTlNUE ADDRESS 
1157 0301 CONT AD 
1160 0021 LDM 
·1161 0131 TWRTCH 
1162 0041 STM STORE TIME LOUT 
1163 0137 T1ME1 
1164 0064 UJP 
1165 0151 TANDS JUMP TO TANDS ROUTINE 
1166 0003 nmrIL CLA 
1167 0041 STM 
1170 0142 STAT 
1171 0075 EXF SEARCH f"ORWARO TO flLE MARK ROUTINE 
1172 0013 13 
1173 0032 32 
1174 0020 LON 
1175 0024 24 
1176 0041 STM STORE EXPECTcO STATUS 
1177 0143 STATUS 
1200 0020 LDN 
1201 1166 fWOflL 
1202 0041 STM STORE RELOOP ADOHESS 
1203 0273 LOOPAD 
1204 0020 LDN 
1205 1216 REQST2 
1206 0041 STM STORE CONllN~E ADDRESS 
1207 0301 CON TAO 
1210 0021 l..DM 
1211 0131 TWRTCH 
1212 0041 STM STORE TIME LIMIT 
1213 0137 TIME1 
1214 0064 UJP 
1215 0151 TANDS JUMP TO TANDS HOU Tl NE 
1?16 0021 REOST2 LDM 
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1217 0142 STAT LUAU STATUS 
1~20 0010 LPN 
1221 0020 20 
1222 0261 NZP T2 JUMP IF FILE MARK FOUND 
1223 1227 RWLDPT 
1224 00 77 HAL T13 HLT ~•SEARCH FORWARD f lLE MARK DIAGNOSTIC 
1225 0260 ZJP T2 RELOOP JUMP OPTION 
122h 1166 rwDFIL 
1 '.227 0075 RWLOPT EXF REWIND TO LOAD POiNT ROUTINE 
1230 0013 13 
1231 0034 34 
1232 0013 ClL 
1233 007~ STATLP EXF RE:QUEST STATUS 
1?.34 0013 13 
1?35 0000 0 
1?.36 0076 INA 
1237 0013 ClL 
1t>40 0041 STM 
1243. 0 j.42 STAT 
1?42 001n LPN 
1243 0200 200 
1244 0261 NZP T2 JUMP If UNIT tjU~Y 

1245 1233 ST ATl.P 
1?46 0021 LDM UNIT NOT BUSY 
1247 0142 STAT 
1250 0034 SBN 
1251 0040 "° 1252 0260 ZJP T2 JUMP If TAPE MARK FOUND 
1253 1256 OD PAR 
1254 0264 UJP T2 
1255 1233 STAH.P 
1256 0002 ODPAR DON 
1257 0002 DON 
1?.60 OOtJt> DON 
1?61 0002 DON 
1262 0002 DON 
1?.63 0002 DON 
1264 000? DON 
1::>65 0020 FWREAD LON 
1?66 ooon 0 
1267 0141 STM T1 ZERO INTO f'WA AND 
1270 0011 11 LWA OF' INPUT BLOCK 
1271 0141 SHI T1 
1?72 032Cl 320 
1273 0020 LON 
1274 0011 11 
1275 0204 ABR6 ABR T2 FWA = 7411 INTO BER 
1?76 1275 ABA6 
1277 0020 LON 
1300 0321 321 
1~01 0?05 ABX6 ABX T2 LWA+1 II 7721 INTO BXR 
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1302 1301 ABX6 
1303 0075 EXF READ RECORD A tORWARD 
13rJ4 0013 13 
1305 0024 24 
1306 0270 1816 181 T2 
1307 1306 1816 
1310 0020 LDN 
1311 1314 TEST1 
1312 0064 UJP JUMP TO TIME ROUTINE 
1313 036n TIME 
1314 0303 TEST1 TTA T3 RECORD A READ • CtH:CK ROUTINE 
1315 0041 STM 
1316 0313 TAG3 
1317 0203 TTA T2 SET T3 FOR REfERENCING 
1320 0034 SBN 
1321 0001 1 
1322 0302 ATT T3 
1323 0121 LDM T1 
1:324 0320 320 
1325 0335 SBM T3 
1326 0720 AEND 
1327 0261 NZP T2 
1330 1337 EOTPT 
1331 0121 LDM T1 
1332 0011 11 
1333 0335 SBM T3 
1334 0011 11 
1335 0260 ZJP T2 
1336 1347 POINT 
1337 0021 EOTPT LDM RESTORE T3 VALUE 
1340 0313 TAG3 
1:i41 0302 ATT T3 
1342 0121 LDH T1 
1343 0320 320 
1344 0077 HAL 'f15 HLT •• REWIND TO LOAD POINT DIAGNOSTlC·TAPE END f OUNIJ 
1345 0260 ZJP T2 RELOOP JUMP OPTION 
1346 1227 RWLOPT 
1347 0021 POINT l.DH RESTORE T3 VAL.UE 
1350 0313 TAG3 
1351 0302 ATT T3 
1352 0075 EXf SEARCH fORWARD TO FILE MARK 
1353 0013 ·13 
1:554 0032 32 
1355 0020 LDN 
1356 1361 GETSET 
1357 0064 UJP 
1360 0360 TIME 
1361 0075 GETSET EXF' WRITE SPACING RECORD ON TAPE 
1362 0013 13 
1363 0020 20 
1364 0013 ClL 
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1365 0074 OTN 
1366 0377 377 
1367 0020 LON 
1370 0003 3 
1371 0202 ATT T2 
1~72 0020 LON 
1373 0011 11 
1374 0241 STM T2 
1375 1443 PD CODE 
1376 0003 CLA 
1377 0241 STSTOR STM T2 
1400 1454 POST AW 
1401 0241 STM T2 
1402 1523 STATX 
1403 0241 STM T2 
1404 1574 STA TY 
1405 0241 STM T2 
1406 1720 STATZ 
1407 0020 FLINIT LDN JNITIALIZE f JRST AND LAST WORD ADDRESSES 
1410 0041 41 
1411 0241 STM T2 
1412 1617 RBORf W 
1413 0241 STH T2 
1414 1743 RFORFW 
1415 0020 LON 
1416 0330 330 
1417 0241 STM T2 
1420 1621 RBSTFW 
1421 0020 LON 
1422 0021 21 
1423 0241 STM T2 
1424 1745 RFSTFW 
1425 0020 LD1~ 
1426 0004 4 
1427 0202 ATT T2 
1430 0241 STM T2 
14.31 2100 THREE 
1432 0241 STM T2 
1433 2151 FOUR 
1434 0241 STM T2 
1435 2250 HALF' 
1436 0020 LON 
14&7 0003 3 
1440 0202 ATT T2 
1441 0075 SETPD EXF SET PARITY ANO OtNSITY 
1442 0013 13 
1443 0011 PDCODE 11 
1444 0075 EXF REQUEST INITIAL STATUS 
1445 0013 13 
1446 0000 0 
1447 0076 INA 
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1450 OM 3 ClL 
1451 0041 STM STORE STATUS 
1452 0346 STAT PD 
1453 0034 SBN 
1454 0377 POST AW 377 
1455 0(?60 ZJP T2 JUMP IF STATUS COHHcCT 
1456 1467 PDwRT 
1457 0 021 LDM 
1460 0146 STAT PD 
1461 0071 HALl16 HLT (A):tNCORRECT lNITlAL STATUS 
1462 0221 LDM T2 
1463 1443 PD COD£: 
1464 0077 HAL T17 HLT CA>=SELECTED PARITY AND DENSITY CODE 
1465 0~60 ZJP T2 JUMP FOR RESELECTION 
1466 1441 SETPD 
1467 0020 POWRT LON SET T3 = 4 OCTAL. f OR 20XX 
1470 0004 4 RECORD WR IT I NG 
1471 030? ATT T3 
1472 0 020 WRTPD LDN 
1473 004j 41 
1474 0204 WRTABR ABR T2 f WA = 2041 
1475 1474 WRTABR 
1476 0020 LON 
1 .. 77 0352 352 
1500 0205 WRTABX ABX T2 LWA+2 :: 2352 
1501 1500 WRTABX 
1502 0075 EXf WRITE 200 e CH~RACJER RECORD 
1503 0013 13 
1504 0020 20 
1505 0271 WRTIBO IBO T2 
1506 1505 WRTlBO 
1507 0020 LDN 
1510 1513 WRTST 
1511 0064 UJP JUMP TO TIME ROVTlNc 
1512 0360 TIME EX tT TO wRTSl 
1513 0075 WRTST EXF REQUEST STATUS-AFTER WRITING 
1514 OOD 13 
1515 o o un 0 
1516 0076 INA 
1517 0013 CIL 
1520 0041 STM 
1521 0146 ST ATPD 
15C!2 0034 SBN 
15?3 0377 STATX 377 
1524 0:?6(J ZJP T2 JUMP IF' NO STATUS ERROR 
1525 1536 PDRB AFTER WRlTE OPERATION 
1526 0021 LDM 
15~7 0146 STATPD 
1530 0077 MAL T18 HLT (A> = INCORRECT STATUS AFTER WR lTE OPERA TI ON 
1531 0221 LDM T2 
1532 14'+3 PDCODE 
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1~~.5 
1~.:.4 

15~'S? 

1?.Sf'> 
15..57 
1!>40 
1541 
1'542 
154.3 
1544 
1'545 
1;.:ifl 
1~47 
15~0 
1~~1 

15~2 
1?53 
1?~4 
1".>55 
1556 
1557 
1560 
1561 
1~62 
1563 
1'"'i64 
1565 
1566 
1!>67 
1?70 
1571 
1572 
1573 
1574 
1~75 
1?76 
1577 
HGO 
H~1 
1602 
1603 
HO 4 
16CJ5 
1£,06 
1607 
1610 
1611 
H12 
1!>13 
1614 
161~ 

uo /7 
11?f.ll 
14it7 
03•· 3 
01IJ2 
11 t: ;..- n 
fl 01"' 
03•t? 
0 (120 

u n 21 
021_•4 
1r;45 
Oll2l' 
0 3.~1 
021J5 
1551 
007'5 
on1~ 

on ;;'1 
0?71'1 
1')56 
002r 
1564 
0064 
036(1 
0 (l 75 
0013 
on on 
0076 
001~ 
f) fl4't 
0:146 
0 034 
0377 
0260 
161? 
0021 
014f­
Ofl 77 

02?1 
1443 
0077 
026fl 
1407 
0264 
16:1? 
0 0 iJ2 
on2n 
0067 
0241 
1611 

HAL T19 

PDRB 

RBPO 

RB A BR 

RB ABX 

R8181 

RBST 

STATY 

HALT20 

HALT21 

RBCNT 
RBVERF 
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HLT 
ZJP 

TTA 
ATT 
LDN 

ATT 
LfJN 

ABR 

LON 

AHX 

EXf 

l RI 

LDN 

UJP 

EXf 

INA 
CIL 
SHI 

SBN 

ZJP 

LDM 

HLT 
LDM 

HLT 
ZJP 

UJP 

DON 
LON 

SlM 

T2 
F"Ll NIT 
T3 
T1 

16 
T3 

21 
T2 
RB A BR 

331 
T2 
RB ABX 

13 
25 
T2 
RBI Bl 

RBST 

TIME 

13 
0 

STATPD 

377 
T2 
RBVERf 

STATPO 

T2 
PD CODE 

T2 
F'LIN IT 
T2 
RBVERF 

67 
T2 
RBCNT 

CA> : SELECTED PAHlTY AND DENSITY 
JUMP FOR RESEL~CTlUN 

EST T3 : T1 : 4 OCTAL 

SET T3 : 16 OC!AL 

REAU BACKWARD OPtKATION 

rwA = 1021 

LWA+1 : 7331 

READ RECORD BACKWARU 

JUMP TO TIME ROUTINE 
EXIT TO RBST 
REQUEST STAlUS AFTER READING BACKWARD 

JUMP IF NO STATUS tRROR AFTER 
READ BACKWARD OPtRATlON 

CA>=INCORRECT ~TATUS AFTER READ 
BACKWARD OPEHATION 

CA>=SELECTED PARITY AND DENSITY 
JUMP FOR RESELtCTlON 

JUMP TO READ BACKWARD 
VERlFICATlON HUUT{NE 

COUNTER FOR 200 CHARACTERS 
FOR READ BACK VtRIFlCATlON 
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1616 0121 RBVfCK LDM T1 
1617 0041 RBORF"W 41 
1620 0335 SBM T3 
1621 0330 RBSTFW 330 
1622 0261 NZP T2 
1623 1642 RBER\IF 
16241 0255 RAO T2 
1625 1617 RBORFW 
1626 0221 LDH T2 
1627 1621 RBSTFW 
1630 0034 SBN 
1631 0 0 Oi. 1 
1632 0241 STM T2 
1633 1621 RBSTF'W 
1634 0255 RAO T2 
1635 1611 RBCNT 
1636 0261 NZP T2 
1637 1616 RBVF'CK 
1640 0264 UJP T2 
1641 1667 RFPD 
1642 0221 RBERVf" LDM T2 READ BACK DATA EHRUR DlSPLAY 
1643 161'1 RBORFW 
1644 0241 __ SHI T2 
1645 1653 RBEROR 
1646 0221 LDM T2 
1647 1621 RBSTfW 
1650 0 24:1. STH T2 
1651 1651 RBERST 
1652 0121 LDM T1 
1653 037" RB ER OR 377 
1654 0204 BASR ABR T2 
1655 1654 BABR 
1656 0321 LDM T3 
1657 0377 RBERST 377 
1660 0205 BABX ABX T2 
1661 1660 BABX 
1662 0221 LOH T2 <A>~ LOWER 6 ~ BIT~ OF SELcCT CODE 
1663 1443 PD CODE (8ER>0~7 = ACTUA~ DATA 
1664 0077 HALT22 HLT (BXR>0·7 : DATA WRITTEN AND READ 
1665 0260 ZJP T2 JUMP roR RESELECTlON 
1666 1407 F'LlNlT 
1667 0020 Rf'PO LON READ f'ORWARD OPERATION 
1670 0021 21 
1671 0204 Rf'ABR ABR T2 nu = 1021 
1672 1671 RF'ABR 
1673 0020 LDN 
1674 0331 331 
1675 0205 RF ABX ABX T2 LWA • 1 = 7331 
1676 1675 RF ABX 
1677 0075 EXF READ RECORD F'ORWARU 
1700 0013 13 
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1701 0024 24 
1702 027!'1 RFIB I IR 1 T2 
17(13 l7u? RflBI 
11u4 0 020 LUN 
1705 1710 RFST 
1706 0064 UJP JUMP TO TIMc HUUTJNc 
1707 0360 TIME EXIT TO RFST 
1710 0075 RFST exr REQUEST STATUS AFTcR READING FORWARD 
1711 0013 13 
1712 0000 0 
1713 0076 INA 
1714 0013 CIL 
1715 0041 STM 
1716 0146 SlATPD 
1717 0034 SBN 
1720 0377 STATZ 377 
1721 0260 ZJP T2 JUMP IF NO STATUS t:RROR 
1722 1736 RFVERf AFTER READ FUHWARU OPtRATlON 
1723 0021 LDM 
1724 0146 STA TPD 
1725 0077 HALT23 HLT (A):lNCORRtCT STATUS AFTER READ FORWARD OPERATION 
172~ 0211 LD'1 T2 
1727 1443 PDCOOE 
1730 ff077 HALTAA l'tL T (A):SEtE-CTED PARlTY AND DENSITY CODE 
1731 0260 ZJP T2 JUMP FOR RESELcCTlON 
1732 1407 f"LI NIT 
1733 0264 UJP T2 JUMP TO READ FURWARU VERIFICATION ROUTINE 
1734 1736 RFVERF 
1735 00112 FffCNT DON 
1736 0020 RF VE Rf LDN 
1737 0067 67 
1740 0241 STM T2 
1741 1735 Rf'CNT 
1742 0121 RFVFCr< t.DM T1 
1743 0041 RFORf ri 41 
1744 0335 SBM T3 
1745 0021 RFSTF'W 21 
1746 0261 NZP T2 
1747 1765 RFERVF 
1750 0255 RAO T2 
1751 1743 RfORFW 
1752 0255 RAO T2 
1753 1745 RFSHW 
1754 02?5 RAO T2 
1755 1735 RfCNT 
1756 0261 NZP T2 
1757 1742 RF VF CK 
1760 0020 LON 
1761 OOH 11 
1762 03U2 ATT T3 
1763 0364 UJP T3 
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1764 4717 ALLPD 
1765 0 !l2C RFERVF" LON 
1766 OOH 11 
1767 O~lJ2 ATT T3 
1770 0364 UJP T3 
1771 4664 ERVFRF 
1772 0020 SETEVN LON SET T1 .. 17 OC!AL. 
1773 0017 17 
1774 01 (12 ATT u 
17"15 0020 LON SET T2 • T3 ~ 4 OC}AL 
1776 oo u4 4 
1777 0202 ATT T2 
2000 0302 ATT T3 
20ll1 0075 STARTS EXF SET EVEN PARITY, HIGH DENSITY 
2002· 0013 13 
2n03 0017 17 
2004 0020 LON 
2no5 fJ?. 61 261 
2006 0204 ABR12 ABR T2 FWA • 2261 
2007 ?Oll6 ABR12 
2010 002(1 LON 
2011 0362 362 
2012 0205 ABX12 -ABX T2 LWA- l"l' 2360 
2'113 2012 ABX12 
2014 0(175 exr WRITE 64 CHARACTER RECORD 
2015 0013 13 
2016 0020 20 
2017 0271 JB012 IBO T2 
2020 201'7 18012 
2021 0020 LON 
2022 2025 SE TODD 
2023 0064 UJP JUMP TO TIME ROUTJNE 
2024 0360 TIME EXIT TO SETOUU 
20.25 0075 SE TODD exr SET ODD PARlTY1 ~iGH DENS 1 TY 
2026 0013 13 
2027 0013 13 
2030 0 0 ·7c:; EVEN EXF SET EVEN PARITY ROUTINE 
2031 on1~ 13 
20J2 0014 14 
20J3 0020 LDN SET T3 TO 17 OtiTAL FOR 
20J4 0017 17 READING OPERATIONS 
2035 03tJ2 ATT T3 
2036 002n LON 
20.57 0jll1 101 
2040 02iJ 4 ABR13 ABR T2 no = 7501 INTO BER 
2041 204(1 ABR13 
2042 0020 LON 
2043 020j 201 
2044 0205 ABX13 ABX T2 LWA • 1 = 7601 INTO BXR 
2045 2044 ABX13 
204£. 0 Cl 75 exr READ RECORD BACKWARD 
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2047 (J 0 i:s 13 
205(J OU<'.'5 2~ 

21151 02 I 0 18113 I i3 I T2 
2052 2 (l ':>1 18113 
2(153 0 02(1 LDN 
2054 20'J7 EVNCHK 
2055 0064 U.JP JUMP TO TIME RUUTINE: 
2051' 03t>O TIME EXIT TO EVNCHK 
2057 ()? 21 EVNCHK LDM T2 f WA CHECK 
2060 0?61 261 
2061 03-55 SBM T3 
2062 0211 ,, 200 
2n63 026j NZP T2 JUMP If STATUS INCORRECT 
2064 2(in HALT24 
206~ 0 2-:::'1 LDM T2 LWA CHECK 
206t' 0 3t> q 360 
206/ o~,~5 SBM T3 
2070 01111 101 
20 71 O?o(· ZJP T2 JUMP IF ENDS CUHRl::CT 
2nn flt) 7 A STA TCK 
2073 0017 HALT24 HLT RECORD NOT REAU CORHECTLY 
2074 026" ZJP T2 RELOOP JUMP OPTION 
2075 211A ENOS · SETF'l+D 
2076 0 (! 7 5 STAT CK EXF REQUEST STATUS 
20 77 0fi1 :1; 13 
2100 0 u l) fl THREE 0 
2101 0 0 711 INA 
210? 0 (l} 3 CIL 
2103 U04l SlM STORE STATUS 
2104 0146 SlATPD 
2105 0034 SBN 
2106 0 fl (l j 1 
2107 0?6n ZJP T2 JUMP IF STATUS COHRcCT 
2110 2U~ ODD 
2111 0 0.?1 LVM LOAD INCORRECT ~T ATUS 
2112 014" STATPD 
2113 00 77 HALT25 HLT ** SET EVEN PAHITY DIAGNOSTIC 
2114 0~61 NZP T2 JUMP IF NO RELUOP TAKEN 
2115 21?3 ODD 
2116 0 l!2 fl SETF"WU LDN 
2117 00 [J~ 3 
2120 0213? ATT T2 
2121 0264 U..>P T2 
2t2? 17l'?. SETEVN 
2123 00 75 ODO EXF SET ODD PARITY ROUllNE 
2:t 24 011n 13 
2125 or 1 n 10 
2126 oo~n LON 
2127 on iJ 1 1 
2130 02114 ABR14 APR T2 F~A = 7401 INTU tH:R 
2131 ?j .s n ABl-{14 
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2132 0020 LDN 
2133 0101 101 
2134 0205 ABX14 Af:«X T2 LWA +1 : 7501 INTO BER 
2135 2134 ABX14 
2136 0075 EXF' READ RECORD FOHWAHD 
2137 0013 13 
2140 0024 24 
2141 0270 tB 114 IBI T2 
2142 2141 IB 114 
2143 0020 LDN 
2144 2147 ODDCHK 
2145 0064 UJP JUMP TO TIME ROUTlNc 
2146 036(1 TIME EXIT TO ODOCHK 
2147 0 0 75 OODCHK EXF" REQUEST STATUS 
2150 0013 13 
2151 0000 rOUR 0 
2152 0076 I~A 
2153 0013 CIL. 
2154 0041 SH1 STORE STATUS 
2155 0146 STATPD 
2156 0034 SBN 
2157 0004 4 EXPECTED STATUS 
2160 0260 ZJP T2- JUMP Ir STATUS COHRECT 
2161 2171 SETWfM 
2162 0021 LDM LOAD STATUS 
2163 0146 SlATPD 
2164 0077 MALT26 HLT ** SET ODD PARITY DIAGNOSTIC 
2165 0261 NZP T2 JUMP IF RELOOP N01 TAKEN 
2166 2171 SETWF"M 
2167 026A UJP T2 RELOOP OPTION 
21.70 2116 SETfWD 
2171 0075 SEHIFM EXF' 
2172 0013 13 
2173 0010 10 
2174 0075 EXf' WRITE f'lLE MARK 
2175 0 013 13 
2176 0021 21 
2177 0020 LDN 
2200 2305 WRITE1 
2L>01. 0064 UJP JUMP TO TIME ROUTlNE 
2202 0360 TIME EXIT TO wRIT£::1 
2203 0341 MULREC STM T3 HASTER WRITE RcCORD ROUTINE 
2204 2262 CA DOR 
2205 0020 LON 
2206 0001 1 
2207 0341 STH T3 
2210 2250 HALF' 
2211 0203 TIA T2 02) INTO T2STOR 
2212 0041 STM 
2213 0005 T2STOH 
2214 0303 TTA T3 (T3) INTO T2 
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2215 O? lt 2 ATT T2 
2~16 002n LON 
2"17 03"/7 XFWA 377 
2220 0304 ABR15 ARR T3 rwA INTO BER 
2?21 222(1 ABR15 
2222 00?0 LON 
2223 0377 VLWA 377 
2224 0305 ABX15 AAX T3 
2225 2"24 ABX15 
2?26 0075 EXf WRITE RECORD 
2227 0013 13 
2230 0 02() 20 
2231 0013 CIL 
2232 0371 IB015 IBO T3 
2233 2232 18015 
2234 0 0 20 LDN 
2235 2240 ZADOR 
2236 0064 UJP JUMP TO TI~E RUUTlNc 
2237 0360 TJME EXIT TO ZADDH 
2240 0003 ZADOR CLA RESTORE ZERO IN Sf ATUS REQUEST 

-2241 !.1341- STM T3 
2242 2251) HAl..f 
2243 0021 LDM RESET T2 VALUE 
2244 0005 T2STOR 
2245 0202 ATT T2 
2246 0075 EXF' STATUS REQUEST 
2247 0013 13 
2?50 ooon HALF 0 
2251 0076 INA 
2252 0041 STM 
2253 0142 STAT 
2254 0013 ClL 
2255 0010 LPN 
2256 0376 376 INCORRECT STATUS CODES 
2257 0 36j NZP T3 JUMP IF STATUS ERHOH 
2260 2263 WRTERR 
2261 Of>64 WRTOK UJP T2 JUMP TO CONTINUE 
2~62 0377 CA DOR 377 
2263 0021 ~IRTERR L.DM 
2264 0142 STAT 
2265 Ol'J77 HALTST HLT (A) : INCORREC! STATUS, RUN 
2266 0321 LDM T3 
2267 2262 CAODR 
2?70 0077 HALTCA HLT <T2)(A):CONTINUE ADDRESS. RUN 
2271 0364 UJP T3 UNCONDITIONAL RESTART Of 
2:?72 2305 WRITE1 WRITING OPERATIONS 
2273 0341 MULTFM STM T3 MASTER WRITE FlLE MARK ROUTINE 
2274 ~302 FMADOR STORE CONTINUE AUURESS 
2'175 0075 EXF liiRITE FILE MARK 
2?76 001 ~ 13 
2277 0021 21 
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2:~ 0 u Old3 CIL 
2~01 Oflcll LON 
2-~ 02 0377 HIAODR 377 
2~ o=s 0064 lJJP JUMP TO TIME ROUTINE 
2:so4 0360 TIME EX IT TO ADORcSS IN T2•FMADDR 
2305 0/(J;"lj WR ITE1 TTA T2 SET T3 fOR. RECORD WRITING 
2:S06 03tl~ ATT T3 
2:~0 7 oo~n LON STORE NON-ZERO AT THREE 
2UO 0 0 I} :I 1 ANO FOUR FOR WRITING 
2311 0241 SHI T2 
2312 21. on THREE 
2313 0241. STM T2 
2314 2151 f OUR 
2=i15 002n WRTK LON WRITE RE CORO K 
2:511'> 0113 113 
2.H7. 0341 STM T3 FWA : 2113 
2=~2u 2?17 XFWA 
2;~21 no 21'J LON 
2~2t2 021?. 212 
232.S 0341 STM T3 LWA+2 :: 2212 
2324 2223 YLWA 
2325 0 fl2 0- LON 
2:i26 2331 HRTK1 
2327 0364 UJP T3 JUMP TO MUL.REC 
2330 2203 HUL.REC EXIT TO WRTKl 
2331 0 0 2fl WRTK1 LON WRITE RECORD K+1 
2332 0 j_2j_ 121 
233.3 0341 STM T3 f WA : 2121 
2334 22l7 XFwA 
2335 oo~n LON 
2~36 0356 356 
2337 0341 STH T3 LIO + 2 = 2356 
2340 2223 YLWA 
234:1. 0020 LON 
2~42 2345 WRTK2 
2343 0364 UJP T3 JUMP TO MULRE::C 
2344 2203 HULREC EXIT TO WRTK2 
2345 002n WRTK2 LON wRITE RECORD K + 2 
2346 02.>3 223 
2347 0341 STM T3 nu = 2223 
2351) 2217 XfWA 
2~51 002n LON 
2352 0244 244 
2353 0341 STM T3 LWA + 2 = 22~14 
2354 2223 YLWA 
2355 OOt:'.11 LDN 
2356 2361 WRTF"M1 
2~57 0364 UJP T3 JUMP TO MULRf.:C 
2360 220~~ MULREC 
2361 on2n WRTFMl LDN WRITE rJLE HARK 1 
2~62 236? WRTFM2 
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2363 0364 UJP T3 JUMP TO MUL.TI- M 
2Jb4 2?/3 MULTFM EX IT TO WRTFM2 
2~65 o n2n WRHM2 LON WRITE f !LE MARK 2 
2~66 2371 WRTK3 
2367 0364 UJP T3 JUMP TO MUL.TfM 
2,HO 227~ MULTfM EXIT TO li/RTK3 
2-Hi 002n WRTK3 LD"'i WRITE RECORD K + 3 
2~72 01(13 103 
2,~7..S 0341 STM T3 FWA = 2103 
2~74 2?17 Xf WA 
2375 o ri2n LON 
2~76 0376 376 
2377 0341 STM T3 LWA + 2 = 2316 
2401) 2223 YLWA 
24lJl o fl2n LON UPDATE T2 TO 5 OCTAL 
240? 0 0 U5 5 
2403 0?£1? ATT T2 
2404 ll (I (!Ii LON 
2405 241 rJ WRTK4 
240fl 0364 UJP T3 JUMP TO MUl..Rl::C 
2407 2203 MULREC EX IT iO WIHK4 
241(1 0-D 2 n 1-iRTK4 LON WRITE RECORD K + 4 
2411 0231 231 
2412 0341 STM T3 FWA : 2231 
2413 2217 XFWA 
2414 002n LON 
241? 0275 275 
2416 0341 STM T3 LWA + 2 :: 2275 
2417 22?3 YLWA 
2420 002n LON 
2421 2424 WRTFM3 
242? 0364 UJP T3 JUMP TO MUl,.REC 
2423 2?ll,3 MULREC EX IT TO WRTFM3 
2424 o n2n WRTFM3 LON WRITE FILE MARK 3 
242? 24.~0 WRTK5 
2426 0364 UJP T3 JUMP TO MUl,.Tf M 
2427 2273 MUL TFM EX IT TO WRTK5 
2430 on2n WHTK5 LON WRITE RECORD K + 5 
2431 010 fl 100 
2432 0341 STM T3 
2433 2217 Xf WA rw,A = 2100 
2434 0 0 2 r} LDN 
2435 03?7 327 
2436 0341 STM T3 LWA + 2 :: 2327 
2437 2223 YLWA 
2440 0020 LON 
2441 2444 WRTK6 
2442 0364 UJP T3 JUMP TO MULRt:C 
2443 2?0~ MULREC EXIT TO WRTK6 
2444 0 02('1 wRTK6 LON WR I TE RECORD K ,+ 6 
2445 Qj?O 150 
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2446 0341 STM T3 FWA :: 2150 
2447 2n1 XFWA 
2450 0020 LDN 
2451 0361 361 
2452 034:t STM T3 LWA + 2 = 23~1 
245~~ 2223 YLWA 
2454 0020 LON 
2455 2460 WRTFM4 
2456 0364 UJP T3 JIJMP TO MULRl::C 
2457 2203 MULREC EXIT TO WRTFM4 
2460 0020 WRTf M4 LON WRITE FILE MARK 4 
2461 2464 WRTFM5 
2462 0364 UJP T3 JUMP TO MUL TF M 
2463 2?73 MULTFM EXIT TO WRTFM5 
2464 002n WRTf M5 LON WRITE f lLE MARK 5 
2465 2473 SBF1 
2466 0364 UJP T3 JUMP TO MULTfM 
2467 2?73 MUL TFM EXIT TO SFM1 
2470 o o on SCOUNT 0 SEARCH COUf'.IT 
2471 on no RCOUNT 0 RECORD COUNT 
2472 0000 F"COUNT 0 FILE MARK COUNT 
2473- -0003 sar1 CLA 0 INTO SCOUNT 
2474 0002 DON 
2475 0241 STM T2 
2476 2470 SCOUNT 
2477 0075 GOBACr< EXf SEARCH SACK 3 flLc MARKS 
2500 001~ fMSETl 13 
2501 0033 33 
2502 0020 LON 
21503 2506 DONE 
2504 0064 UJP JUMP TO TIME TOUT!Nc 
2'i05 0360 TJME EXIT TO DONE 
2'506 0255 DONE RAO T2 lNCRF.MENT SEARCH COUNT 
2507 247(1 SCOUNT 
2510 0034 SBN 
2c;11 0003 3 
2512 0261 ~ZP T2 JUMP IF 3 SEARGHE~ NOT 
2513 2477 GO BACK COMPLETED 
2'>14 0341 STM T3 RESET STATUS RtQUcST 
2r;15 2100 THREE INSTRUCTION ~ARTS 
25H 0341 STM T3 TO ZERO 
2517 2151 FOUR 
2'S20 0003 SETRCT CLA START MIJLTIPLE HtCORD SEARCHES 
2'521 000? DON 
2s;22 02H STM T2 
2523 24 71 RCOUNT 
2524 0003 SETS1 CLA 
2525 000? DON 
2526 0?4j STM T2 INITIALIZE SCOUNT = 0 
2527 2470 SCOUNl 
2530 0075 BACK1 EXf SEARCH FORWARD RELOHO 
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2'533. 0013 13 
2532 0030 30 
2"i33 0020 LDN 
2'334 2537 DONE1 
2535 0064 UJP JUMP ~O TlME RUUllNE 
2536 036(1 TIME EXIT TO 00NE1 
2531 0255 D0NE1 RAO T2 JNCREMENT SEARGH COUNT 
2540 2470 SCOUNT 
2541 0034 SBN 
2542 0003 3 
2543 0261 NZP T2 JUMP If 3 tORWAAD RECORD 
2!344 2530 BACK1 SEARCHES NOT DON~ 
2545 0241 SHI T2 RESET SCOUNT TU O 
2546 2470 SCOUNT 
2547 0075 BACK2 EXf SEAHCH BACKWARU RECORD 
2550 0013 13 
2551 OO~H 31 
2552 0020 LDN 
25'53 2556 DONE2 
2554 006~ UJP JI.IMP TO TlME 
2?55 0360 TIME EXIT TO DONE2 
2556 02~5 D0NE2 RAO T2 INCREMENT SE:AR~H COUNT 
2557 2470 SCOUNT 
256(1 0034 SBN 

. 2561 0004 4 
2562 0261 NZP T2 JUMP IF 4 BACKWARD RECORD 
2563 254'1 BACK2 S~ARCMES NOT UONE 
2564 0255 RAO T2 INCREMENT R~CORD COUNT 
2565 2471 RCOUNT 
2566 0034 SBN 
2567 0007 7 
2570 0261 NZP T2 JUMP If" 7 RECORD St: ARCHES 
2571 2524 SE'f 51 NOT DONE 
2572 0103 TTA T1 SET T3 :: Ti : 17 OCTAL 
2573 0302 AlT T3 
2574 0020 LON 
2575 0113 113 
2576 0204 ABR16 ABR T2 FWA : 7513 INTO BtH 
2577 2576 ABR16 
2600 0020 LON 
2601 0211 211 
2602 0205 ABX16 ABX T2 LWA+1 = 7611 JNTO BXR 
2603 2602 ABX16 
2604 0075 Ext READ RECORD FORWAHU 
2605 0013 13 
2606 0024 24 
2607 0270 IBI16 I A I T2 
2610 260'7 10116 
2611 0020 LDN 
2612 2615 KCHEK 
2613 0064 UJP JUMP TO TiME ROUTINE 
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2£.14 
t!615 
2f\1tl 
2t'17 
2620 
2h21 
2622 
2623 
262A 
262~ 
2626 
2627 
2f.3(J 
2f3:1. 
2632 
2633 
2()34 

U-35 
21\3b 
2637 
2640 
2641 
2n42 
2643 
2t>44 
2f.4!:> 
2646 
2647 
2650 
2651 
2652 
2653 
2654 
2655 
2656 
2657 
266(1 
2661 
2662 
2663 
2664 
2f 65 
2f 66 
2H7 
200 
201 
U72 
2673 
2674 
U-75 
2f:. 7t 

0 ~~ 6 (I 
(l fl~ft 

0004 
030? 
0321 
0 j l 3 
0135 
0'.11 ~ 
0261 
2634 
0321 
021fl 
0135 
021n 
0'16£1 
2t-4~ 

00 77 
Ot>6j 
2644 
OU ~(1 
0004 
0202 
0264 
2305 
0003 
0 fl 0?. 
0241 
2472 
0003 
0 n Ot> 
0241 
2470 
0075 
0013 
0 032 
Ofl20 
2663 
0(164 
0360 
0255 
2470 
0034 
0003 
0261 
2654 
0241 
2470 
0075 
001~ 

0033 
00 ?fl 

KCHEK 

HALT27 

SETF'CT 

SETS2 

OONE4 

F'MBK 
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LllN 

ATT 
LDM 

SBM 

NZP 

LDM 

St3M 

ZJP 

HLT 
NZP 

LON 

AlT 
UJP 

CLA 
DON 
STM 

CLA 
DON 
STM 

EXf 

LON 

UJP 

RAO 

SBN 

NZP 

SlM 

EXf 

Lf JN 

TIME 

4 
T3 
T3 
113 
T1 
113 
T2 
HALT27 
T3 
210 
T1 
210 
T2 
SETFCT 

T2 
SETFCT 

4 
T2 

EX IT TO KCHEK 
SET T3 TO 4 OClAL - REFERENCE 

ORGINAL RECORD 

f'wA CHECK 

JUMP If FWA INCOHHcCT 

LWA CHECK 

JUMP JF LWA COHR~CT 

•* MULTIPLE RECORU SEARCH DlAGNOSTIC 
CONTINUE JUMP OPTION 

SET T2 : 4 OCTAL. 

T2 JUMP TO REWRJTt RE~ORDS AND 
WR1TE1 EXECUTE MULTIPLE RECORD SEARCHES 

T2 
f'COUNT 

START MULTIPLE FILE MARK SEARCHES 

T2 INITIALIZE SEARCH COUNT 
SCOUNT 

13 
32 

DONE4 

TIME 
T2 
SCOUNT 

3 
T2 
fMF°WD 
T2 
SCOUNT 

13 
33 

SEARCH FORWARD 3 f l~E MARKS 

JUMP TO TIME ROUT,NE 
EXIT TO DONE4 

INCREMENT SEARYH COUNT 

JUMP IF 3 FORWARD FiLE 
MARK SEARCHE~ NOT DONE 

INITIALIZE SEARCH COUNT : 0 

SEARCH BACKWARD 2 FlLE MARKS 
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2t:: 71 ?. 7 02 OONE5 
27011 0 06.4 UJP JUMP TO T ! ME HOUT !NE 
2701 0360 TIME EXIT TO DONE5 
2702 0255 T'l0NE5 RAO T2 INCREMENT SEARCH COUNT 
2703 2470 SCOUNT 
2704 0034 SBN 
2705 0002 2 
2706 0261 NZP T? JUMP IF 2 BACKWARD FILE 
2707 2673 rMBK MARK SEARCHES NOT .DONE 
2710 0255 RAO 12 INCREMENT f i~E MAkK COUNT 
2711 247? rcOUNT 
2712 0034 SBN / 

2713 0003 3 
2714 0261 NZP T2 JUMP IF 3 f l~E MAHK SEARCHES 
2715 265£1 SETS2 NOT DONE 
2716 01 fl~ TTA T1 SET T3 = 17 OCTA~ FOR 
2717 030? ATT T3 RECORD READlNG 
2720 002fl LDN 
2721 015fl 150 
2722 O?.l•4 ABR17 ABR T2 FHA c 7550 INTO_ BER 
2723 27?? ABR17 
2724 0020 LDN 
2725 0361.' 360 
2726 0205 ABX17 ABX T2 L.WA + 1 r:i: 7760 INTO BER 
2727 272f, ABX17 
2730 0075 EXr READ RECORD BACKWARU 
2131 0013 13 
2732 0025 25 
2733 0270 I 8117 IBI T2 
2734 2733 IB I17 
2735 0020 LON 
2736 2741 DONE6 
2737 0064 UJP JUMP TO TIME ROUTINE 
2740 0360 TIME EXIT TO DONE6 
2741 00?0 DONE6 LDN SET T3 : 4 OCTA~ TO REFERENCE 
2742 0 (l fl4 4 ORIGINAL RECORD 
274.3 0302 ATT T3 
2744 0321 LDM T3 fWA CHECK P RECORD K + 6 
2745 0150 150 
2746 0135 SBM T1 
2747 0357 357 
2750 Ot>61 NZP T2 JUMP If F"WA lN90HHECT 
2751 2760 HAL.T28 
2752 032j LDM T3 
2753 0357 357 
2754 013? SBM Tl 
2755 01 ?G 150 
2756 026f1 ZJP T2 JUMP If" LWA CORRECT 
2757 2770 f W02 
2760 00 77 ~ALT28 HLT •• MULTIPLE fILt HARK SEARCH D 1 AGNOSTIC 
2761. 0261 NZP T2 JUMP IF NO RELOOP DESIRED 
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2762 2770 F'WD2 
2763 0020 T2T04 LPN SET T2 : 4 OCTAL 
2764 0004 4 
2765 0202 ATT T2 
2'166 0264 UJP T2 JUMP TO REWRITc RECORDS AND 
2767 2305 WRITE1 EXECUTE MULTIPLE FILE MARK SEARCHES 
2770 0075 n-m2 exr SEARCH FORWARD FILE HARK 
2771 0013 13 
2772 0032 32 
2773 0020 l.DN 
2774 2777 DONE10 
2775 0064 UJP 
2776 0360 TIME 
2777 0020 OONE10 LDN SET T2 u 6 OCTAi-
3000 0006 6 
3001 0202 ATT T2 
3002 0075 Exr SEARCH FORWARD f IL.E MARK 
3003 0(11~ 13 
3(104 0032 32 
3005 0020 LDN 
3006 3011 CHEK29 
3007 0064 UJP 
.3010 0360 TIME 
3011 0020 CHEt<29 LDN 
3012 0012 12 
3013 0202 ATT T2 
3014 0264 UJP T2 
3015 50 0 l'I REWIND 
3016 0020 TEST2 LON 
3017 0006 6 
3020 0202 ATT T2 
3fJ21 0075 EXF' SET MAIN UNIT - EYcN PARITY 
3022 0013 13 
3023 0014 14 
3024 0075 EXF" REWIND MAIN UNIT TO LOAO POINT 
3025 0013 13 
3026 0034 34 
3027 0020 1..DN 
3030 0144 144 
3031 0041 STM 
3032 0141 TIME3 
30:53 0020 L.DN 
3034 3037 SETYEV 
3035 0064 UJP JUMP TO TIME ROU}lNE 
3036 0360 TIME EX IT TO SETY E:V 
3037 0075 SE TY EV EXF" SET AUX, U~lT - EVtN PARITY 
3040 0011 11 
~041 0014 14 
3042 0020 XYZERO LON STORE NON-ZERO FO~ RECORD 
3043 0004 4 WRITING FROM 2000· 
3044 0302 All T3 2777 CODING AR~A 
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3(145 0020 LON 
3(146 0111 CHG1 111 
3047 0341 STM T3 
3050 2100 THREE 
3051 0341 STM 13 
3(152 2151 FOUR 
3(!53 0341 STM T3 
3054 2250 HAl.f 
3r.55 0020 l.DN 
3056 0005 5 
Jo57 0302 ATT T3 
3060 0020 LON 
3061 0111 CHG2 111 
3Ci 62 0341 STM T3 
3063 2470 SCOUNT 
3(164 0341. STM T3 
3065 2471 RCOUNT 
3!'66 0341 STM T3 
3067 2472 FCOUNT 
3070 0075 EXf CLEAR MAlN UNI! IN1£:RRUPT LOCKOUT 
3(171 0013 13 
3072 0003 3 
3073 0013 ClL 
3074 0264 UJP T2 
3075 3076 CHG3 XYR ITE 
3076 0075 XYRITE EXF' 
3077 0011 XYO 11 
3100 0014 14 
3101 0013 CIL 
3102 0075 EXF REQUEST UNIT S!AT~S 
3103 0011 XY1 11 
3104 0000 () 

3105 0076 lNA 
3106 0041 STM 
3107 0142 STAT 
3110 0034 SBN 
3111 0041 41 EXPECTED STATUS 
3112 0260 ZJP T2 JUMP IF STATUS- AS cXPECTED 
3113 3121 XYEVHI 
3114 0021 l.DM LOAD INCORRECT STATUS AND HALT 
3115 0142 STAT 
3116 0071 HALT30 HLT 
3117 0264 UJP T2 JUMP TO RECHECK STATUS 
3120 3076 XYRITE: 
3121 0020 XYEVHI LON WRITE RECORD V ROUTlNE 
3122 0004 4 
31.23 0302 ATT T3 
3124 0003 CLA 
3125 0204 ABRXY1 ABR T2 f WA : 2000 INTO BER 
3t26 3125 ABRXY1 
3127 0020 LON 
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33.3l.J 0 0 (15 5 
3131 030? A TT T3 
313? on2n LDN 
3133 u377 377 
3134 021)'5 ABXXY1 ABX T2 LwA+2 =2777 INTO ~XR 
3135 3l34 ABXXY1 
3t36 007'5 EXF SET EVEN P AR _1 TY • HIGH DENSITY 
3137 0011 XY2 11 
3140 0017 17 
3141 007'5 EXf Wk IT E RECORD V 
3142 0011 XY3 11 
3143 0020 20 
3144 0271 JBOXYl IBO T2 
3145 3144 I80XY1 
3146 0020 LON 
33. 4 7 31?2 XYOOHI 
315(1 0064 UJP JUMP TO TIME ROUT1NE 
3151 0360 TIME EXIT TO XYODHl 
3352 0 02fl XYODHI LDN WRITE RECORP W ROUTINE 
3l53 0004 4 
31.54 0302 ATT T3 
3:t5~ 0020 LDN 
33.56 0012 12 
33.57 0204 ABRXY2 ABR T2 n1A 2012 
3160 3157 ABRXY2 
3161 0 O?n LON 
3162 0005 5 
3163 0302 ATT T3 
3164 0020 LDN 
3165 0371 371 
3166 0205 ABXXY2 Af:IX T2 LWA !" 2771 
3t67 3166 ABXXY2 
3170 0075 EXf SET ODO PAR I!Y "!! HIGH DENSITY 
3t7:t 0(J11 XY4 11 
3172 0013 13 
31.73 007? EXF WRITE RECORD ~' 
3174 0011 XY5 11 
3175 0020 20 
3176 0271 IBOXY2 180 T2 
3177 3176 IBOXY2 
3200 0020 LDN 
3201 3204 XYF I LM 
3202 0064 UJP JUMP TO TlME ROUf lNE 
3203 0360 TIME EX IT TO XYfI LM 
3204 0075 XYFILM EXF WRITE FILE ~ARK ROUTINE 
3::>05 oou XY6 11 
3206 0021 21 
3207 0020 LDN 
3?10 3214 XYOONE 
3211 0064 UJP JUMP TO Tl ME ROUT 1 NE 
3t>12 036n TIME EXIT TO XYDONc 
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3213 o on o XYCODE 0 
3214 0221 XYDONE LDM T2 CHECK If RECORVS ~RlTTEN ON 
3?15 3?13 XV CODE BOTH TRANSPORTS 
3216 0261 NZP T2 JUMP IF BOTH W~lTTEN 

3217 3244 BACKXY 
3220 0255 RAO T2 
3221 32n XYCOOE 
3~22 0020 RESET LON RESET INSTRUCTION FUNCTION 
3223 0013 CHG5 13 CODES FOR MAIN UNlT 
3224 0241 STM T2 
3225 307? XYO 
3226 0241 STM T2 
3227 31Cl3 XY1 
3230 0241 STM T2 
3:?31 3137 XY2 
3232 0241 STM T2 
323.S 3:1 42 XY3 
3234 0241 STM T2 
3235 3171 XY4 
3236 0241 STM T2 
3237 3l74 XY5 
3240 024j STM T2 
3241 3205 XY6 
3242 0264 U.JP T2 JUMP roR MAIN ~NIT OPERATION 
3?.43 3076 CHG6 XYR ITE 
3244 0020 BACKXY LUN RESTORE ZERO TU ALL 
3245 o on n 0 ORIGINAL LOCATIONS 
3246 0241 STM T2 IN 2000-2777 AREA 
3247 3046 CHG1 
3250 0241 STM T2 
:S?.51 3061 CHG2 
3252 0241 STM T2 
3?.53 3213 XYCODE 
3254 002n LDN 
3255 3262 CHG4 
3256 0241 SHi T2 
3257 3075 CHG3 
3?.60 nt-64 UJP T2 
3261 3£t4? XYZERO 
3262 0 fl2fl CHG4 LDN RESET TO NON~Z~RO ~TORAGE 
3263 0111 111 fOR POSSIBLE MULTIPLE 
3264 0241 STM T2 TRANSPORT PROGRAM 
3?.65 3046 CHG1 SECTION RERUN 
3?.66 024j STM T2 
3267 3061 CHG2 
3270 on2n LDN 
3271 3076 XYRITE 
3272 0241 STM T2 
3273 3075 CHG3 
3:?74 0020 LDN RESET MAIN PROuRAM FUNCTION 
327? 0{J11 11 CODES tOR AUX, UNIT 

{MT3-51} 



8194 - 609 DIAGNOSTIC 11 .. 67 

3276 0241 STM T2 OPERATIONS 
3?.77 3?23 CkG5 
3300 0020 LON 
3301 3306 Cf.lG7 
3302 0241 STM T2 
3303 3~43 CHG6 
3304 0264 UJP T2 
3:505 3222 RESET 
3306 0020 CHG7 LON 
3307 3076 XYRtTE 
~310 0241 STM T2 
3311 3243 CHG6 
3312 0020 LON 
3313 0013 13 
3314 0241 STM T2 
3315 3223 CHG5 
3316 0075 BACKX2 EXF" SEARCH BACK RECORU-MAlN UNIT 
3317 0013 13 
3320 0031 31 
3321 0020 LON 
3322 3325 XBACK 
3323 0064 UJP JUMP TO TIME ROUTINE 
3324 0360 TIME ex·1 T TO XBACK 
3325 0075 XBACK EXf SEARCH BACK RECORD ... MUN UNIT 
3326 0013 13 
3327 003S 31 
3330 0020 LON 
3331 3334 f"ORWX1 
3332 0064 UJP JUMP TO TIME ROUTlNE 
3333 0360 TIME EXIT TO FORWX1 
3334 0075 F'ORWX1 EXF" SEARCH roRWARD RECORD~MAIN UNIT 
3335 0013 13 
3336 0030 30 
3337 0020 LDN 
3340 3343 XSL.OCK 
3341 0064 UJP JUMP TO TIME ROUTIN~ 
3342 0360 TIME EXIT TO XSLOCK 
3343 0075 XS LOCK exr SET INTERRUPT LOCKOUT-MAIN UNIT 
334'4 0013 13 
3345 0002 2 
3346 0075 Xf Mf WD exr REWIND AUX UNIT TO LOAD POlNT 

.3347 OOH 11 
3350 0034 34 
3351 0075 EXF SEARCH FORWARD f lLE HARK ON MAIN UNIT 
3352 0013 13 
3353 0032 32 
3354 0020 LON 
3355 0010 10 
3356 0041 STM STORE 28 SEC Rf=WlNU 
3357 0141 TIME3 TlME LIMIT 
3360 0020 LON 
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3361 0001 1 
3362 0041 SHt STORE TIME .. LIMIT 
3363 Qj45 TIMER ROUTINE ONt.Y C01H: 
3364 0020 LON 
3365 3372 RSTATi 
3366 0041 ST~ 
3367 0301 CON TAD 
3370 0064 UJP JUMP TO TANDS ROUT I NE 
3371 015t TANOS EXIT TO RSTA T1 
3372 0020 RST A T1 LDN SET T2 s 7 OCTAL. 
3373 0007 7 
33741 0202 HT T2 
3375 0075 EXF" REQUEST AUX 9 UNIT STATUS 
3376 0011 11 
3377 0000 0 
3400 0076 INA 
3401 0041 STM STORE AUX, UNIT STATUS 
3402 0316 SUTYY 
3403 0034 SBN 
3404 0040 40 EXPECTED AUX· UNIT STATUS 
3405 0261 NZP T2 JUMP IV AUX, UNIT STATUS 
H06 3451 RSTAT3 INCORRECT 
3407 0075 RSTAT2 EXV REQUEST MAIN UNIT STATUS 
3410 001:5 13 
3411 0000 0 
3412 0076 INA 
3413 0041 STM STORE MAIN UNIT STATUS 
3414 0315 STATXX 
3415 0034 SBN 
3416 0024 24 EXPECTED MAIN UNIT STATUS 
3417 0260 ZJP T2 JUMP IF MAIN .UNIT STATUS 
3420 3503 XYOK1 CORRECT 
3421 0077 HALT31 Ht.. T INCORRECT MAIN UN lT OPERATION 
3422 0261 NZP T2 JUMP If NO REL.OOP DESIRED 
3423 3503 XYOK1 
3424 OOU3 CLA 
3425 0041 STM SET SEARCH COUNTER : 0 
3426 0317 COUNTR 
3427 0075 BEGIN EXF' SEARCH FORWARD 3 RECORDS ON 
3430 0011 11 AUX. UNIT 
3431 0030 30 
3432 0020 LON 
3433 3436 FINJS 
3434 0064 UJP JUMP TO TlME ROUTINE 
3435 0360 TIME EXIT TO FINIS 
3436 0055 r HH s RAO INCREMENT SEARCH COUNTER 
3437 0317 COUNiR 
3440 0034 SBN 
3441 0003 3 
3442 0261 NZP T2 JUMP IF 3 SACK RECORD 
3443 3427 BEGIN SEARCHES NOT DON~ 
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3444 
3445 
3446 
3447 
3450 
3451 
3452 
3453 
3454 
3455 
3456 
3457 
3461! 
3461 
3462 
3463 
3464 
346~ 
3466 
3467 
3470 
3471 
3472 
3473 
3474 
3475 
3476 
3477 
3500 
3501 
3502 
3503 
3504 
3505 
3r; (.If, 
3507 
35111 
3'>11 
3512 
3')1J 
3514 
351? 
3516 
3517 
3520 
3c;21 
35?? 
3523 
3524 
352'; 
3526 

0 (l(.>O 

0 II f•A 

020?. 
0?64 
3346 
0075 
001~ 
0fl1) (l 
0076 
004t 
0315 
0 0 ~~4 
00~4 

0261 
3473 
0117 7 
0?61 
35P3 
() 1120 
on P 6 
02uL' 
0264 
3316 
on 77 
02b1 
35113 
0 ll2fl 
0 ll iifi 
021J2 
0264 
334f. 
0075 
u {J 13 
0 ti .31. 
u (l~{"I 
3".>1 i> 
(111b4 

0~611 

00i5 
0 fl J.1. 
0 (l3(l 
01120 
3~?1 
0064 
0360 
01175 
onu 
or 1J2 
o l1 ;>n 
n n if. 
031J? 

RSTA T 3 

HALT32 

HALT33 

XYOK1 

VRECF"D 

YLOCK 

WP REP 
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LON 

ATT 
l1JP 

EXF 

INA 
STM 

t-JZP 

HLT 
t~ZP 

LON 

All 
UJP 

l-IL T 
NZP 

LD~ 

ATT 
UJP 

E:XF 

LON 

lJJP 

EXf 

LDN 

UJP 

EXF" 

All 

6 
12 
T2 
Xf MFWD 

13 
0 

STAT XX 

24 
T2 
HALT33 

T2 
XYOK1 

6 
T2 
T2 
BACKX2 

T2 
XYOl<l 

6 
T2 
T2 
XFMFWD 

13 
31 

YRECFU 

TIME 

11 
30 

YLOCK 

TIME 

11 
2 

16 
T3 

REStT T2 = 6 O~lAL 

REQUEST MAIN UNlT STATUS 

STORE MAIN UNIT STATUS 

EXPcCTED MAIN UNIT STATUS 
JU~P IF MAI~ UNIT STATUS 

INCORRECT ALSO 
INCORRECT AUXILLlAHY UNIT OPERATION 
JU~P JF NO HELUOP DESIRED 

RESET T2 = 6 O~TAL fOR JUMP 

JUMP FOR·RELOOP 

INCORRECT MAIN ANU AUXI~LIARV UNIT OPERATION 
JUMP IF NO RELOOP DESIRED 

RESET T2 = 6 QClAL fOR JUMP 

JUMP FOR RELOOP 

SEARCH BACK RECORD ON MAIN UNIT 

JUMP TO TIME ROUTIN~ 
EXIT TO YRECtD 

SEARCH FORWARD.RECORD ON AUX. UNIT 

JUMP iO TIME ROUTINE 
EXJT TO YL.OCK 

SET INTERRUPT LOCKOUT ON 
AUX. UNIT 

SET T3 = 16 OCTAL fOR READING 
RECORD w FROM TAPE(S) 
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3527 U0/5 EXF SET ODD PARITY ON MAIN UNIT 
3530 0fl13 13 
35J1 0fl13 13 
3532 0075 EXF SE1 ODD PARITY ON AUX. UNP 
3S33 u 0 1'.I 11 
3534 0 0 :l 3 13 
3535 0 02fJ LON 
3536 (I 010 10 
3537 0204 XYABR ABR T2 fWA = 7010 INTO t.H:R 
3540 35.37 XYABR 
3541 002n lDN 
3542 0017 17 
3543 030~ ATT T3 
3544 0020 LON 
3545 G366 366 
3'546 0205 XYABX ABX T2 LWA+1 = 7766 INTO BXR 
3'547 3546 XYABX 
3550 00/5 EXF READ RECORO W ~ACKWARD 
3551 0013 13 ON MAIN UNIT 
3552 002'5 25 
35~3 027n WR BIN IBI T2 
3554 35'53 HRBIN 
3555 0075 E:Xf READ RECORD W f OR\iARO 
3556 0011 11 ON AUX, UNIT 
3557 0024 24 
3560 0270 WRF'I N I BI T2 
3561 356(1 WRF"IN 
3562 0020 LON 
3563 3566 WXREAD 
3564 0064 UJP JUMP TO TIME ROUT!Nt 
3565 . 0360 TIME EXIT TO WXREAD 
3566 0075 WXREAD EXf REQUEST MAIN UNIT STATUS 
3567 OOD 13 
3570 onnn 0 
3571 0076 INA 
3572 0041 STM 
3573 0142 STAT 
3574 0?60 ZJP T2 JUMP IF STATUS CORRECT 
3575 3601 XREADW 
3576 002j LDM 
3577 0142 STAT 
3600 0077 HAl T34 hLT (A) SHOW INCORREC1 MAIN UNIT STATUS 
3601 0 (12('! XREADW LON CHECK IF RECORU W READ BACKWARD 
3602 0017 17 FROM MAIN UNIT 
3603 010'- ATT T1 
3604 002n LDN 
3605 0004 4 
3606 03C2 ATT T3 
3607 0321 LDM T3 fWA CHECK 
36111 OU12 12 
3611 01..55 SBM T1 
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3H2 0365 365 
3613 026j tJZP T2 JUMP IF fWA lNCOHHECl 
3614 3631 HALT35 
3615 0 (120 LON 
3616 0 ll l 6 16 
3617 0102 ATT T1 
362C 0020 LON 
3621 0005 5 
3622 03U~ ATT T3 
3623 0321 LDM T3 LWA CHECK 
3624 0367 367 
3625 013'5 &BM T1 
3626 0010 10 
3627 0260 2.JP T2 JUMP If LWA GORHtCT 
363(1 3643 CLRXY 
3631 0077 HALT35 HLT ** MAIN UNIT FUNCTION CODE OVERRIDDEN DIAGNOSTIC 
3632 0261 NZP T2 JUMP IF NO HELUOP DESIRED 
3633 3643 CLRXY 
3634 0075 EXf SEARCH 8ACK RECOHO·Aux. UNIT 
3635 0011 11 
3636 0031 31 
3637 on co LDN 
3640 3524 WP REP 
3641 0064 UJP JUMP TO TIME ROUTINE 
3642 0360 TIME EXIT TO RELOOP POINT 
3643 0Cl75 CLRXY EXF CLEAR AUX, UNIT INTERRUPT LOCKOUT 
3644 0Cll1 11 
3645 0003 3 
3646' 0075 EXF CLEAR MAIN UNIT INTERRUPT LOCKOUT 
3647 0013 13 
3650 0003 3 
3651 0075 EXF SEARCH FORwARD f ll.E MARK 
3652 0013 13 ON MAIN UNIT 
3653 0032 32 
3654 0020 LDN 
3655 3660 AUXf"D 
3656 0064 UJP JUMP TO TIME ROUTlNE 
3657 0360 TIME EX lT TO AUXFD 
3660 0075 AUXF"D E:X F' SEARCH FORWARD FILE MAHK 
3661 OOH 11 ON AUX, UN IT 
3662 0032 32 
3663 0020 LDN 
3664 3667 HAL.T36 
J665 0064 UJP JUMP TO TIME RUUTlNc 
3666 0360 TIME EX IT TO SW ITCH 
3667 0(177 HALT36 HLT DECISION - SWITCH IAPES 
3670 0261 NZP T2 PAUSE TO MANUALLY SWITCH TAPES 
3671 3677 XREOST ANO JUMP TO SWITCH INSTR, 
3672 0020 LDN SET T2 ANO JUMP IF 
3673 0011 11 SWITCH ROUTINE OMITTED 
3674 0202 ATT T2 
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3675 (1264 UJP T2 
3676 457(1 HAL T43 
3677 0075 XREQST EXf REQUEST UNIT S!ATUS 
3700 0('1 ~ XONE 13 
3701 0 0 ll 0 0 
3702 0 (176 INA 
3703 0013 CIL 
3704 0(141 STM 
3705 0142 STAT 
3706 0034 SBN 
3707 0(14 (l 40 EXPECTED STATUS-TAPE MARK 
3710 0260 ZJP T2 JUMP IF STATUS CORRECT 
3711 3717 SETUEV 
3712 0021 LDM 
3713 0142 STAT 
3714 0077 HALT37 HLT 
3715 0264 UJP T2 
3716 3677 XREOST 
3717 0075 SE TUE\/ EXF SET UNIT TO EV~~ PARITY-
3720 001~ XTWO 13 HIGH DENSITY 
3721 0017 17 READ RECORD V f ORWARD ROUTINE 
3722 0020 LON 
3723 0016 16 
3724 0302 ATT T3 
3725 0020 LON 
3726 0000 0 
3727 0204 VABRF ABR T2 no = 7000 
3730 3727 VABRF 
3731 0020 LON 
3732 0017 17 
3733 0302 ATT T3 
3734 0020 LON 
3735 0376 376 
3736 0205 VABXF' ABX T2 LWA + 1 :: 7776 
3737 3736 VABXF 
3740 0Cl21 LDM STORE TIME L.lMlT 
3741 0133 TREAD1 
3742 0041 STM 
3743 0137 TlME1 
3744 0021 LDM 
3745 0134 TREA03 
3746 0041 SHI 
3747 0141 TIME3 
3750 0020 LON STORE RELOOP AUUHESS 
3751 3717 SE TU EV 
3752 0041 STM 
3753 0273 LOOP AO 
3754 0020 LDN STORE CONTINUE AOOHcSS 
3755 3773 VrWO 
3'156 0041 STM 
3757 0301 CONT AD 
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3760 0020 LON STORE EXPECTED STATUS-
3761 0 0 lli 1 EVEN PARITY 
3762 0041 STM 
3763 0:143 STATUS 
3764 0075 EXF READ RECORD F'OHWARD 
3765 0013 XTHREE 13 
3766 0024 24 
3767 0270 VlBIF IBI T2 
3770 3767 VlBir 
3771 0064 UJP JUMP TO TANDS ROU!lNE 
3772 0151 TANDS 
3773 0020 VFWD LDN CHECK IF RECORO V READ FORWARD 
3774 0004 4 
3775 0102 ATT T1 
3776 0020 LON 
3777 0016 16 
4000 030(.> ATT T3 
4001 0020 LDN SET T2 • 10 OCJAL 
4002 0010 10 
4003 02tl2 ATT . T2 
4(104 0121 LDM T1 f WA CHECK 
4005 o o on 0 
4006 0335 SBM T3 
4007 ooon 0 
4010 0261 NZP T2 JUMP IF ERROR IN fWA 
4011 4026 HALT38 
4012 002n LDN 
4013 0005 5 
4014 0102 ATT r·1 
4015 0020 lDN 
4016 0017 17 
4017 030:? ATT T3 
4020 0121 LDM T1 LWA CHECK 
4021 0375 375 
4022 0335 SBM T3 
4023 0375 375 
4024 0260 ZJP T2 JUMP IF LwA CORRECT 
4025 4043 SETUOD 
4026 0077 MALT38 HLT EVEN PARITY, HJGH OENSlTY, READ f'ORWARO ERROR 
4027 0261 NZP T2 CONTINUE JUMP OPTION 
4030 4043 SETUOO 
4031 0075 EXF RELOOP OPTION 
4032 0013 XFOUR 13 SEARCH BACK PAST ERROR RECORD 
41')33 003j 31 
4034 0020 LON 
4035 0007 7 
4036 0202 ATT T2 
4'037 0020 LDN 
4040 3717 SETUEV 
4041 0064 UJP JUMP TO TlMc ROUTINE 
4042 0360 TIME EXIT TO SETUf:V 
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404.5 IJU 75 SETUOD EXF SET UNlT TO ODLJ PAHlTY-
4044 001~ XFIVE 13 HIGH DENSITY 
4 04'> or.1 ~ 13 REAU RECORD w FOHWAHD ROUTINE 
4i:J46 0020 LUN 
4047 0 016 16 
41'\5fl O~IJ~ A TT T3 
4n51 on2n LDN 
4052 0 0 l (l 10 
41)5.3 02 [J 4 \JABRF' A8R T2 no = 7010 
4054 4053 WABRF 
405~ 0 ll20 LON 
4056 0017 17 
4057 030?. ATT T3 
4060 0020 LON 
406! 0366 366 
4062 Oc05 WAAXF ABX T2 LWA+1 = 7766 
4063 4061> WABXF 
4064 0021 LDM STORE TIME LIMll 
4065 0133 TREAD1 
41)66 0 04'.1 STH 
4067 0137 TlME1 
4070 0021 LDM 
4071 0134 T-READ3 
4fl72 0041 STM 
4073 0141 TIME3 
4074 0020 LDN STORE RELOOP ADORtSS 
4075 4043 SETUOD 
4076 0041 STM 
4077 0273 LOOPAD 
410fl OO?n LON 
4101 4117 WFWD STORE CONTINUE ADORE:SS 
4102 0041 STM 
41 o;.s 030:1 CON TAD 
4104 0020 LDN STORE EXPECTED STAlVS-
4t05 ooon 0 ODD PARITY 
4106 0041_ STH 
410 7 014.3 STATUS 
4110 00715 exr READ RECORD FORWARD 
4111 001~ XSIX 13 
411? 00'14 24 
'1113 027fl WI8If" IBI T2 
41.14 41j3 W IBIF 
4115 0064 UJP JUMP TO TANDS HOUTlNE 
4116 01 ?j TANDS 
4117 0 fl20 Wf WD LON CHECK If RECORU W READ FORWARD 
4120 0 0 04 4 
4121 01U2 ATT T1 
4:122 002n LON 
4123 0016 16 
4124 030? ATT T3 
4125 0121 LDM T1 F'WA CHECK 
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4126 0012 12 
4127 0335 ·SBM T3 
4130 0010 10 
4131 0261 NZP T2 JUMP IF ERROR lN f~A 
4132 4147 HAL T39 
4133 0020 l..DN 
~134 0005 5 
4135 0102 ATT T1 
4136 0020 LDN 
41,37 0 01'7 17 
4140 0302 ATT T3 
4141 0121 LUM T1 LHA CHECK 
'1142 0367 367 
4143 0335 SBM T3 
4144 0365 365 
4145 0260 ZJP T2 JUMP IF' 1..WA COl'tRE:CT 
4146 4161 SETT OD 
4147 0071 ~ALT39 HLT ODD PARITY, HIUH DENSITY, READ fORWARD ERROR 
4150 0261 NZP T2 CONTINUE JUMP OPTION 
4151 4161 SETT OD 
4152 0075 EXf REL.OOP OPTION 
4153 OOlS XS EVEN 13 SEARCH BACK ~AST ERROR RECORD 
4154 0031 31 
4155 0020 LDN 
4156 404:5 SETUOD 
4157 0064 UJP JUMP TO TIME ROUTINE 
4160 0360 TIME EXIT TO SETUOD 
~161 0020 SETT OD LON READ RECORD W BACKWARD ROUTINE 
4162 0016 16 
4163 0302 ATT T3 
4164 0020 LON 
4165 0010 10 
f\,, 66 0204 WABRB ABR T2 F'WA : 7010 
4'-67 4166 WABRB 
4170 0020 LDN 
4171 0017 17 
•H. 72 0302 ATT T3 
4173 0020 LDN 
4174 0366 366 
4175 0205 WAB)(B ABX T2 LWA.o-1 = 7766 
U76 4175 WABXB 
4177 0021 LDM STORE Tl ME L ! M lT 
4200 0133 TREAD1 
4201 0041 STM 
4202 0137 TIME1 
4203 0021 LOH 
4204 0134 TREAD3 
4205 0041 STH 
4206 0141 TIHE:S 
4207 0020 LON STORE RELOOP ADDRtSS 
4210 4161 SETTOO 
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4?11 0041 STM 
421£ 0273 LOOPAD 
4213 0 020 LDN STORE CONTI~UE ADUkESS 
4214 42.32 WBACK 
4215 0041 STM 
4216 030 :1. CONT AO 
4217 0020 LDN STORE EXPECTD STA TU~-
4220 0000 0 ODO PARITY 
4221 0041 STM 
4222 0143 STATUS 
4223 0075 EXF READ RECORD 8ACKWMW 
4224 0013 XEIGHT 13 
4225 0025 25 
4226 0270 WIBJB IBI T2 
4227 4226 WI8IB 

- ·~ 4?30 0064 UJP JUMP TO TANDS ~OUllNE 
4231 0151 TANOS 
4?32 0020 WBACK LDN CHECK If RECORLJ w R&AD BACKWARU 
4233 0 fl 0 4 4 
4234 011J2 ATT T1 
4235 0020 LON 
4236 0017 17 
4237 030? ATT T3 
4240 0121 LOM T1 FWA CHECK 
4241 0012 12 
4242 0335 SBM T3 
4243 0365 365 
4244 026j_ NZP T2 JUMP IF ERROR lN FWA 
4245 4262 HAL 140 
4246 0020 t,.DN 
4247 0005 5 
4250 010? ATT T1 
4251 0020 LDN 
4252 0016 16 
4253 03U2 ATT T3 
4254 0121 LDM 11 LWA CHECK 
4255 0367 367 
4256 0335 SBM T3 
4257 0010 10 
4260 0260 ZJP T2 JUMP It LWA COHRcCT 
4261 4274 SETT EV 
4262 0077 HALT40 HLT ODD PARITY, HIGH DENSITY, READ BACKWARD ERROR 
4t'63 0261 NZP T2 CONTINUE JUMP OPTION 
4264 4274 SErTEV 
4265 0075 EXF RELOOP OPTION 
4266 0013 XNINE 13 SEARCH FORwARD PAST ERROR RECORD 
4267 0030 30 
4270 0020 LDN 
4271 4161 SETT OD 
427C 0064 UJP JUMP TO TIME ROUllNt 
4273 036n TIME EXIT TO Sf:TTUD 
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4274 0075 SETT EV EXF REttO RECORD V ~ACKWARD ROUTINE 
4?7~ 0013 XTEN 13 
4276 0017 17 
4277 0£l20 LON 
.i\30 (I 0016 16 
4301 030? ATT T3 
4302 0020 LON 
~303 0000 0 
4304 0204 VABRB ABR T2 FWA = 7000 
4305 4304 VABRB 
4306 0020 LUN 
4307 0017 17 
4310 030? ATT T3 
4311 on20 LON 
4312 0376 376 
4313 0205 VABXB Al:JX T2 LWA+1 :: 7776 
4314 4313 VABXB 
4315 on21 LDM 
4316 0133 TREAD1 STORE TIME LIMIT 
4317 0041 SHI 
4320 01~n TIME1 
4321 0 0 2j LllM 
4322 01.34 TREA03 
4323 0041 STH 
4324 0141 TIME3 
4325 002(1 LDN STORE RELOOP ADDR~SS 
4326 4274 SETTEV 
4327 0041 snt 
4330 0273 LOOPAD 
4331 0020 LDN STORE CONTINUE ADUHESS 
4332 4350 VB ACK 
4333 0041 SlM 
4334 0301 CONT AD 
433? 00 20 LON STORE EXPECTED STA TIJS-
4336 oou1 1 EVEN PARITY 
4337 0 0 4 j STM 
4:540 0143 STATUS 
4341 0 0 75 EXf READ RECORD BACKWAHD 
4342 0013 XELEVN 13 
'4343 0025 25 
~344 (}270 VI BIB IBI T2 
4345 4344 VIBIB 
4346 0064 UJP JUMP TO TANDS ROU!lNE 
4:<47 0151 TANDS 
4350 0020 VBACK LDN CHECK lF' RECORD V RGAD BACK~ARD 
4351 00U4 4 
4352 0102 ATT T1 
'1353 0020 LDN SET T2 : 11 OCTAL. 
4354 0011 11 
4355 020? ATT T2 
4356 0 02£1 LDN 
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43~7 0 (11 7 17 
4361: 0 ~U? AIT T3 
4361 1} 1 t:' 1 LflM T1 rwA CHECK 
436? o 11 u n 0 
4366 o~~,vs SBM T3 
4364 037~ 37~ 
4365 0 261 NZP T2 JUMP lF ERROR lN FWA 
4366 44 '13 HAL. T41 
4367 0 0 2 [t L,lJN 
4370 0 0 iJ? 5 
43 71 01iJ 2 ATT T1 
43n 0 0 2 (1 LDN 
4373 001 f. 16 
4374 031J:? ATT T3 
4375 0121 LlJM Ti UJA CHECK 
4376 0375 375 
4377 03,~5 SBM T3 
4400 o o 11 r, 0 
4401 U?6fl ZJP T2 JUMP IF" LwA COHRECT 
4402 4 4? r: Xstr 
4403 0077 HALT41 HLT EVEN PARITY, H !UH PENS ITY, REAU BACKWARD ERKOR 
4404 0261 NZP T2 CONTINUE JUMP OPTION 
4405 - 442(1 -- -xsrr 
4406 Of.75 E ){f' RELOOP OPTION 
4407 0{\1~ XHIIRT 13 SEARCH fORWARU PAST ERROR RECORD 
4410 003ft 30 
4411 0020 LDN 
4412 0010 10 
4413 0202 ATT T2 
4414 0020 LON 
4415 4274 SETT EV 
4416 U064 UJP JUMP TO TIME ROUTJNE 
4417 036n TIME EXIT TO SETTf:V 
4420 0075 XStf" EXf SEARCH FORWARD TO f 1LE MARK 
4421 0013 XTWELV 13 
4422 0 (l ,~;: 32 
4423 002(1 LON 
4424 4430 AUXDUN 
442; 0064 UJP JUMP TO TIME ROUTINc 
442f. 036(1 TIME EXIT TO AUXDUN 
4427 ooun AUXCNT 0 RESET fOR AUX, OPER. OR DONE 
4'430 02?5 AUX OUN RAO T2 
4431 4427 AUXCNT 
4432 0034 SBN 
4433 0001 1 
4434 0261 ~ZP T2 JUMP IF AUX'- UN IT OPERATIONS 
4435 4530 ORIGIN COMPLETED 
4436 0077 HALT42 HLT DECISION - DO AUXILLIARY UNIT OPERATIONS 
4437 0261 NZP T2 JUMP F'OR AUX, UNIT 
4440 4446 YOPER OPERATIONS 
4441 on o .~ CLA NO AUX, UNIT OPERATIONS 
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4442 0241 SlM T2 RESET AUXCNT = 0 
4443 4427 AUXCNT 
4444 0264 UJP T2 JUMP TO NOTEST 
4445 4570 HALH3 
4446 0020 VOPER l.DN RESET FUNCTION CODcS FOR 
4447 0007 7 AUX. UNIT OPERATlONS 
4450 0102 ATT T1 
4451 0020 LON 
4452 0011 F'CTONE 11 
4453 0041 STM 
4454 0231 TSSTAT 
4455 0141 STM T1 
4456 3700 XONE 
4457 0141 STM T1 
4460 3720 XTWO 
4461 0141 STM T1 
4462 3765 XTHREE 
4463 0020 LDN 
4464 0010 10 
4465 0102 ATT T1 
4466 0020 LON 
4467 0011 FCTTWO 11 
4470 0141 STM n 
4471 4032 Xf'OUR 
4472 0141 STH T1 
4473 '4044 XflVE 
4474 0141 STM T1 
4475 4111 XSIX 
4476 0141 SHI T1 
4477 4153 XS EVEN 
4500 0141 STH T1 
4501 4224 XEIGHT 
4502 0141 STH T1 
4503 4266 XNINE 
4504 0141 STM T1 
4505 4275 XTEN 
4506 0141 STM T1 
4507 4342 XELEVN 
4510 002(1 LON 
-i511 OOH 11 
4512 0102 AlT T1 
4513 0020 LON 
4514 OOH FCTTHR 11 
4515 0141 STM T1 
4516 4421 XTWELV· 
i\517 0141 STM T1 
4520 4407 XTH IRT 
4521 0264 UJP T2 JUMP OUT OF FUNCTION 
4522 4523 JONE YOP CODE RESET ROUTINE 
4523 0020 VOP LON JUMP TO XREQST-AND USE 
4524 0007 7 AUX, UNIT 
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4525 020? All T2 
4526 0264 llJP T2 
4527 3677 XREOST 
4530 0020 ORIGIN LON RESET FUNCTION COUcS FOR 
4531 0013 13 MAIN UNIT OPERATIONS 
4532 024i STM T2 
4533 4452 f"CTONE 
4534 024j STM T2 
4535 4467 FCTTHO 
4536 0241 STM T2 
4537 4514 FCTTHR 
4540 002n LDN 
4541 4546 JTWO 
4542 0241 STM T2 
4543 4522 JGNE 
4544 0264 UJP T2 
4545 4446 YOPER 
4546 0020 JTWO LLN 
4547 4523 YOP 
4550 0241 STM T2 
4551 4522 JONE 
4552 0020 LON RESET AUXCNT : 0 
4553 0000 0 
4554 0241 STM T2 
-4555 4427 AUXCNT 
4556 0020 LON 
4557 0011 11 
4560 0241 SlM T2 
4561 4452 FCTONE 
4562 0241 STM Tt> 
4563 4467 FCTTWO 
4564 0241 STM T? 
456? 4514 fCTTHR 
4566 0264 U.JP T2 
4567 4570 HAL. T43 
'4570 0077 HALT43 HLT DECISION • SEAHCH ~ORWARD TO END OF TAPE MAHK 
457'. 0260 ZJP T2 JUMP It EOT SEARCH OMITTED 
4572 4625 RWU 
4573 0264 SETITP UJP T2 SEARCH FORWARD TO END Of TAPE ROUTINE 
4574 4654 PATX 
4575 0002 DON 
4576 0002 DON 
4577 0075 ETSTAT E).f" REQUEST STATUS 
4600 001~ 13 
4601 0 0 [J 0 0 
4602 0076 INA 
4603 0013 CIL 
4604 0041 STM 
4605 0142 STAT 
4606 on 1 n LPN 
4607 02UO 200 
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4610 0261 NZP T2 JUMP IF UNIT BUSY 
4611 4577 ET STAT 
4612 0 0 21 LOH 
4613 0342 STAT 
4614 0010 LPN 
4615 0040 40 
4616 0260 ZJP T2 JUMP If" TAPE MARK NOT REACHED 
4617 4573 SET ITP 
4620 0021 LDM 
4621 0142 STAT 
4622 0077 HALr44 HLT TAPE MARK STATUS IN A 
4623 026n ZJP T2 RELOOP JUMP OPTION 
4624 4573 SETITP 
4625 0075 RWU EXF' REWIND UNLOAD lAPE ROUTINE 
4626 001~ 13 
4627 00.35 35 
4630 0013 ClL 
4631 0002 DON 
4632 0077 HALT45 HLT PAUSE UNTIL TAPE MOTION CEASES# RUN 
4633 0 0 7 c; EXf REQUEST UNIT STATUS AFTER Rwu COMPLETE 
4634 OOl~ 13 EXPECT (A) : 102 OR 103 
'4635 0 0 IJ 0 0 INOICATlNG WRITE NOT READY 
4636 0076 INA AND TRANSPOR1- NCH READY 
4637 0013 ClL. 
4640 0002 DON 
4641 0077 MALT46 HLT CHECK STATUS, MANUALLY SET TRANSPORT 
4642 0075 EXF" READY SWITCH TO ON, RUN 
4643 0013 13 
4644 0000 0 
4645 0076 INA ...:. 

4646 0013 CIL 
4647 OOU2 DON 
4650 0077 MALT47 HLT EXPECT STATUS = 040 OR 041 :: TAPE HARK 
4651 U26n ZJP T2 RELOOP JUMP OPTION 
4652 4625 RWU 
4653 0077 HALTXX HLT END OF PROGRAM 
4654 oo7c:; PATX EXt WRITE 1•CHARACTER RECORD 
4655 0013 13 
4656 0020 20 
4657 0074 OTN 
4660 0002 2 
4661 0013 CIL 
4662 0264 UJP T2 
4663 4577 ETSTAT 
4664 0221 F.RVrRF LDM T2 READ FORWARD ERROR DATA DISPLAY 
4665 1743 RFORf W 
4666 034j SHI T3 
4667 4675 RFEROR 
4670 0221 LDM T2 
4671 1745 RFSTFW 
4672 034j &TM T3 
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40:5 4 7 •17 tffERSl 
4f: 7 4 t11.>1 LftM T1 
4f. 7r:> n3 77 RF EROH 377 
4f. 7 f) 03114 F"A8R Af:<R T3 
40 1 4676 FABR 
470 IJ (l (J 20 LDN 
4701 0011 11 
4702 f) l u ~ All T1 
4703 on2n LON 
4704 0 £116 16 
4705 0302 ATT T3 

. 4706 · U32l LDM T3 
4707 0377 RF ERST 377 
471(1 01 lll) F'ARX ABX Tl 
4711 471£1 f At3X 
4712 0221 LTlM T2 (A) = LOWER 6 .. l:lJTS OF SELECT CODE . ······47L~·- 1443 POCODE C BER) 0-7= · ·ACfUAL DATA 
4714 0 c 77 l-IALTBB HLT <BXfO 0·7= DATA WHITTEN AND READ 
4715 0?6n ZJP T2 JUMP f"OR RESELf:CTlON 
4716 14u 7 FLIN IT 
'1717 0 (120 ALLPD LON 
4720 OOH 11 
4721 03u2 ATT r3 
4722 0255 RAO T2 
4723 1'443 PDCODE 
4724 0034 SHN 
472~ 0 l!(>fl 20 
4726 0360 ZJP T3 
4727 4745 PDDONE 
47·Jo 02 ,,?j LUM T2 
4731. t443 PDCODE: 
4732 (J OJA SElN 
4733 u (11 4 14 
4134 0261 NZP T2 
·f135 1407 FLJNfT 
473~ 0020 LIJN 
4737 0 0 (J 2 2 
4740 t)3U2 ATT T3 
4741 on2n L.DN 
4742 0 fl ti j 1 
4743 o3o4 UJP T3 
4744 13 77 STSTOR 
4745 UO?n PDDONE LON 
474t- (I Ii 114 4 
4747 O?.U2 ATT T2 
'1750 0 0 IJ3 CLA 
4751 0241 STM T2 
4752 21 !! n THREE 
4753 Ut'4 l STM T2 
4754 ?1'.'>1 f"OUR 
475~ ti ?4 :1 Sl M T2 
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4756 2250 HALF" 
4757 0020 LON 
4760 0003 3 
4761 0302 ATT T3 
4762 0364 UJP T3 
4763 1772 SETEVN 

5000 ORG 5000 
5000 0021 REWIND LDM 
5001 0035 35 
5002 0260 ZJP T2 JUMP IF NOT DESIRED TO REEXECUTE 
5003 5044 JUMP29 ALL. TESTS REPEJ IT IVELV 
5004 0075 REWND EXF' REWIND MAIN UNIT 
5005 0013 13 
5006 0034 34 
5007 0013 ClL 
5010 0075 RWSTAT EXF' 
5011 0013 13 
5012 0000 0 
5013 0076 INA 
5014 0013 CIL 
5015 0010 LPN 
5016 0200 . 200 
5017 0261 NZP T2 
5020 5010 RWSTAT 
5021 0075 EXF' 
5022 0013 13 
5023 0000 0 
5024 0076 INA 
5025 0013 CIL 
5026 0010 LPN 
5027 0040 40 
5030 0260 ZJP T2 
5031 50{}4 REW ND 
5032 0020 LDN 
5033 0001 1 
5034 0202 ATT T2 
5035 0075 EXF SET EVEN PARITY 
5036 0013 13 
5037 0017 17 
5040 0013 CIL. 
5041 0264 UJP T2 JUMP WHEN AT TAPE MARK AND NOT BUSY 
5042 0400 ENTRY1 
5043 0002 DON 
5044 0020 JUMP29 LON 
5045 0006 6 
5046 0202 ATT T2 
5047 0071 HALT29 HLT DECISION~TEST2~609 TAPE UNITS 
5050 0261 NZP T2 JUMP Ir TEST DESIRED 
5051 3016 TEST2 
5052 0020 LDN TEST NOT DES.l.REfJ 
5Q53 0011 11 
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5054 0202 ATT T2 
~055 0264 UJP T2 
!,;(!56 4571) HAl.T43 

5400 ORG 5400 
5400 0002 MTSTAT DON LOADING ROUTlNt ENTRY 
5401 0 02(1 MTJMPO LON SET T2 : Ti : 011 OCTAL 
5402 0013 13 
5403 0102 ATT T1 
,404 0202 AlT T2 
5405 0075 EXF SET ODD PARlTY ., HIGH DENSITY 
5406 0013 13 
5407- 0013 13 
5410 0075 EXf' REQUEST STATUS 
5411 onu 13 (EXPECT 040 = STATUS) 
5412 0000 0 
5413 0076 INA 
~414 0241 STM T2 
5415 5400 MTSTAT 
5416 0034 SBN 
5417 0040 40 
5420 0260 ZJP T2 JUMP IF STATUS COHR~CT 
5421 -5427- MTJMP1 
5422 0221 LDM T2 
5423 5400 HT STAT 
5424 0077 MTHT1 HLT (A) = INCORREC! STATUS 
5425 0264 UJP T2 
5426 5401 MTJHPO 
5427 0003 MTJMP1 Cl.A 
5430 0302 ATT T3 
5431 0204 MTOUTl ABR T2 nu = 0000 
5432 5431 MTOUT1 
5433 0020 LDN 
5434 0003 3 
5435 0302 ATT T3 
5436 0020 LON 
5437 0377 377 
544(J 0205 MTOUT2 ABX T2 LWA .. 2 = 1717 
5443 5440 MTOUT2 
5442 0075 EXf WRITE RECORD OOOQ - 1775 
5443 0013 13 
5444 0020 20 
5445 0 2 7:1. MTOUT3 IBO T2 
5446 5445 MTOUT3 
5447 00 77 MTHT2 HLT PAUSE FOR WHITING 
5450 0075 EXf REQUEST STATUS 
5451 0013 13 <EXPECT 000 :: STATUS> 
5452 0000 0 
~453 0076 INA 
5454 0260 ZJP T2 JUMP IF STATUS COHRECT 
5455 5461 MTJMP2 
5456 0077 MTHT3 HLT <A> = I NCORfH:CT STATUS 
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5457 0264 UJP T2 JUMP TO REWR lTE 0000 ... 1775 
546l1 5427 MTJMP1 
5461 0075 MTJMP2 EXF WRITE RECORD ... 1776 
5462 00 :13 13 
5463 002(1 20 
i;464 0074 OTN 
546!:> 0004 4 
5466 0077 MTHT4 HLT PAUSE fOH WR IT ING 
5467 0075 EXf REQUEST STATUS 
5470 00l3 13 <EXPECT 000 = STATUS) 
5471 0000 0 
5472 0076 INA 
5473 026n ZJP T2 JUMP If" ST AT~S CORRECl' 
5474 55on MTJMP3 
5475 0077 MTHT5 HLT CA) = INCORRECT STATUS 
54 76 0264 UJP T2 JUMP TO REWRITE 1776 
54 77 5461 MT JMP2 
5500 0075 MTJMP3 EXF WRITE RECORD ~ 1777 
5501 0013 13 
5502 0020 20 
5503 0074 OTN 
5504 0202 202 
5505 0077 MTHT6 HLT PAUSE roR WRITING 
5506 0075 Ext REQUEST STATUS 
5507 0013 13 <EXPECT 000 : STATUS) 
5510 oouo 0 
5511 0076 INA 
5512 0260 ZJP T2 JUMP If' STATUS CORRECT 
5513 5517 MTJMP4 
5514 G077 MTHT7 HLT CA> t1 INCORRECT STATUS 
5515 0264 UJP T2 JUMP TO REWRITE 1777 
5516 5500 MTJMP3 
5517 OP20 MTJMP4 LON 
5520 0004 4 
5521 0302 ATT T3 
5522 ono3 CLA 
5~23 0104 MT0UT4 ABR T1 fWA : 2000 
5r;24 5523 MTOUT4 
5525 0020 LON 
5526 OOU7 7 
5527 0302 ATT T3 
5530 0020 LON 
5531 0377 377 
5532 0205 MTOUT5 ABX T2 LWA + 2 = 37 (7 
5~33 553;> MTOUT5 
5534 0075 EXF WRITE RECORD 2000•3775 
5535 0013 13 
5536 0020 20 
5537 0271 MTOUT6 IBO T2 
5540 5537 MTOUT6 
5541 0077 MTHT8 HLT PAUSE roR WHJTlNG 
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554(' 0075 EXF' REQUEST STATUS 
5543 0 (113 13 <EXPECT 000 = STATUS) 
5544 0000 0 
554:. 0076 INA 
554b 0260 ZJP T2 JUMP If STATUS COHRECT 
~547 5r;53 MTJMP5 
5!>50 0 u 77 MTHT9 HLT (A) ;r: INCOHRECT STATUS 
~r;51 0164 UJP T1 JUMP TO REWRITE 2000 !" 3775 
5552 5517 MTJMP4 
5553 0075 1-4TJMP5 EXf WRITE RECORD ~ 3776 
5?54 on13 13 
5555 0 fl 2 0 20 
5556 0 (J 7 4 OTN 
5557 0 0 71) 20 
5560 0077 MTHT10 HLT PAUSE r9R WHJTlNG 
5561 0 0 75 EXf" REQUEST STATUS 
5562 0 (113 13 <EXPECT 000 : STATUS) 
5563 0 0 l) 0 0 
5564 011l6 INA 
5565 0260 ZJP T2 JUMP IF STATVS CORRECT 
5566 557? MTJHP6 
5567 0077 MTHT11 HLT (A) ~ INCORRECT ST ATVS 
~570 0264 UJP T2 JUMP TO RHlR,!TE 3776 
5571 5553 MTJMP5 
5572 0075 MTJMP6 EXF WRITE RECORD ~ 3777 
5573 0013 13 
5574 0020 20 
5575 0074 OTN 
5576 0016 16 
5577 on 77 MTHT12 HLT PAUSE FOR WRITING 
5ft00 0 0 7'5 EXf REQUEST STATUS 
5601 0013 13 <EXPECT 000 : STATUS) 
5602 00 lJO 0 
5603 0 0 ](. INA 
5604 0260 ZJP T2 JUMP It STATUS CORRECT 
5605 5611 HTJMP7 
5606 0077 MTHT13 HLT (A) ;: INCORRECT STATUS 
5607 0264 UJP T2 JUMP TO REWRITE 3 777 
5610 557? MTJHP6 
5611 00?0 MTJMP7 LON 
5612 0010 10 
5613 0302 ATT T3 
5614 on 03 CLA 
5615 0204 MTOUT7 ABR T2 fWA : 4000 
5616 5615 MTOUT7 
5617 0 fl2(l LON 
5620 0012 12 
5621 0302 ATT T3 
5622 0020 LDN 
5623 010? 102 
5624 0205 MTOT10 ABX T2 LWA • 2 i: 5102 
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5625 5624 MTOT10 
5626 0075 EXF" WRITE RECORD 400-5100 
5627 0013 13 
5630 0020 20 
5631 0271 MTOT11 IBO T2 
5632 5631 MTOT11 
5633 0 0 77 MTIH14 HLT PAUSE fUR WHITING 
5634 0075 EXF' REQUEST STATUS 
5635 0013 13 <EXPECT 000 = STATUS> 
5636 0000 0 
5637 0076 INA 
5640 0260 ZJP T2 JUMP IF" STA TlJS COHRECT 
5641 5645 MTHT16 
5642 0077 MTHT15 HLT CA> ~ INCORHECT STATUS 
5643 0264 UJP T2 JUMP TO REWRITE 4000-5100 
5644 5611 MTJMP7 
5645 0077 MTHT16 HLT PROGRAM ON MAG, TAPE IN 7 RECORDS 
5646 000? DON THE FOLLOWING ROUTINE WILL CLEAR 
5647 0002 DON MEMORY LOCATIONS 0000 ~ 5377 
5650 0020 LON T3 :r: 13 OCTAL. 
5651 0013 13 
5652 0302 ATT T3 
5653 0003 CLA Tl = 0 OCTAL 
5654 0102 ATT ·r1 LO~JER CL.EAHcD MEMORY BANK 
5655 0020 LON T2 a 12 OCTAL 
5656 0012 12 UPPER CLEARED MEMORY BANK 
5657 0202 ATT T2 
5660 0003 MTJP10 CLA 
5661 0142 STl T1 
5662 0000 0 
5663 0055 RAO 
5664 0000 0 
5665 0361 ra-p T3 
5666 5660 MTJPlO 
5667 0203 TTA T2 
5670 0041 STM 
5671 0001 1 
5672 0103 TTA T1 
5673 0035 5811 
5674 0001 1 
5675 0360 ZJP T3 
5676 5705 MTHT17 
5677 0103 TTA T1 
5700 0030 AON 
5701 0001 1 
5702 0102 ATT T1 
5703 0364 UJP T3 
5704 5660 MTJP10 
5705 0077 MTHT17 HLT PROGRAM MEMORY CLcARED 

ooon ENO COMPLETE ASSEMBLY 
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8092/915 TEST SECTIONS { PG1-6 } 

I. OPERATIONAL PROCEDURE 

Aa RESTRICTIONS 

1.. Tbe minimum hardwar~ configuration required is: 

8092B Teleprogrammer 

8022 Page R§ader Controller 

915 Page Reader 

8096, 8196 or 8299 Paper Tape Reader .£C. 

8193/601 Magnetic Tape Transport .2J.:: 

8194/609/608 Magnetic Tape Transport 

8. LOADING PROCEDURE 

1.. .'-Maqnet-i c Tape Version 
a. LOAD and 9 READY 9 tape on Unit 3. 
b .. ~f'1ASt-ER CLEARv set LOAD/CLEA-R switch to 

LOAD, and RUN .. 
c. When the 8092 stops at 1401 or 1403 with 

the A = 377, MASTER CLEAR and RUN~ 
d. When the 8092 stops at 7000 with A = Dr 

enter A with the desired file number and 
RUNa {See TABLE 1} .. 

e. The 8092 wi II stop at 7000 with A equal 
the file number of the program loaded. To 
execute the program, MASTRR CLEAR and RUN. 

2. Paper Tape Version {8096 or 8196}w 

a· Manually ENTER the program in TABLE 2. 
b. MASTER.CLEAR, Set P to 6000 and RUN. 
C• When the 8092 stops, place the RUN/STEP 

switch to center position, load the 
desired test routine paper tape into the 
Teletype reader .. 

d. Set A and TAG 1 = D= RUN. Turn on paper 
tape reader .. 

e. When the computer stops, MASTER CLEAR 
and RUN to execute the program~ 

(., PARAMETERS 

1s Setting a bit in memory location 21 8 wi I I accom­
plish the fol lowing: 

w If the system has an 8299, just LOAD and RUNo 
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I. 

II. 

(. 1. continued 
8 t 0 = Repeat Section 
8 t 1 = Not Used 
8 t 2 = Suppress Typeout 
8 t 3 = End of Section Stop 
8 t 4 = Not Used 
8 t 5 = Stop on Error 
B t 6 = Not Used 
Bit 7 = Not Used 

MtSSAGES 

A. NORMAL MESSAGES AND STOPS {A = STOP CODE} 

1. 8092/915 OCR Test Sect X 
No stop is incurred here 

2. {A = 55} 

X = Section Number. 

No typeout occurs. This is an end of section 
stop. Parameters may be modified. CLEAR and 
RUN are then actuated to repeat the test. 

3. Microseconds time at compare = XXX X 48· 
No stop is incurred here. Accuracy of check 
is limited to 48 microseconds. XXX is the 
mu It i p I i er. 

4. TIMING MIN MAX AMG UNIT {A = 144} 

READ 
FMM 
RMM 
1 SPACE 
2 SPACE 
SORT 

AAAO 
DDDO 
GGGO 
JJJ 
MMM 
RRR 

8880 
EEEO 
HHHO 
KKK 
NNN 
SSS 

cc co 
FFFO 
IIIO 
LLL 
PPP 
TTT 

CHTR/SEC 
CTS/SEC 
CTS/SEC 
MS 
MS 
MS 

This is a data summary. In the typeoutr 
CHTR/SEC = Characters per second reading rate. 
CTS/SEC = mirror coordinate per second for 
forward and revers~ mirror motion. 
MS= mi liseconds to accomplish a sort, single, 
and double space. 
If location 218 = 044 8 {consult r. c. 1.}, the 
computer wi II come to a stop and the data summary 
can be found in memory J ocat ions 54008 ---1i> 5465 8 in the order of A ---+ T respective I y. 

· B. COMMAND MESSAGES AND STOPS {A = STOP CODE} 

1. 9 STOP~ ENTER FUNCTION 1r START, RUNv {A = 40} 
STOP, FUNCTION 1 and START switches on the 915 
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II. B. 1. continued 

2. 

3. 

4. 

5. 

are depressed 1n that order. RUN on the 80928 
is actuated.1><1 

· vsTOP, ENTER FUNCTION 2, START, RUN'7 {A = 41} 
Same as 1 except FUNCTION 2. 

-vsTOP, ENTER FUNCTION 3, START, RUN'V {A = 42} 
Same as Ji except FUNCTION 3. 
vsTOP, ENTER EOf, START, RUNV {A = 43} 
Same as 1 except EOf .. 
V(LEAR EOfV {A = 47} 
The EOF switch IS depressed and the RUN I S 

actuated. 
b. VMAKE -RDY AFTER PROGRAM ERRORv {A = 44} 

The program error indicator should be lit. 
PROGRAM ERROR, LOAD DOCUMENT AND START are 

_" __ "~ __ depressed.in that order. RUN is actuated .. 
7. VMAKE RDY AFTER HEADER REJECTv {A = 45} 

Same as 44 except HEADER REJECT. 
8. VADVANCED COUNTERSv {A = 46} 

Run is actuate-d the counters advance to 100. 
The computer halts with A = 100. The operator 
may check the counters before actuating RUN to 
continue. To increment beyond 100, MASTER CLEAR 
and set T1 to 12, P to 5000 and RUN. 

9., VCHECK COUNTERS CLEAREDV {A = 50} 
The 3 counters should be reset to zeroes .. 

c. ERROR MESSAGES AND STOPS {A = STOP CODE} 

1.. S BIT X SET {A = 1} 
Reader control status bit X is set but should 
not be. To display X +260 in the A register 
after such error stop RUN must be actuated. 

2. S BIT X NOT SET {A = 2} 
Reader control status bit X is not set but 
should be. RUN displays X +260 after such 
an error stop. 

3. ES BIT X {NOT} SET {A = 3 or 4} 
Same as 1 and 2 but for Entry Control Status. 

-4. UNSEL X INT {A = 10} 
An unselected X interrupt has occurred where 
X = R for ready and not busy {RNB} and in­
terrupt 40 or E for an entry control interrupt 
30. 

w A failure_ to follow this procedure for messages 
1 - 4 may give error message 7. 
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II. Co 5. NO X INT {A = 11} 
An X interrupt did not occur where X is the 
same as for 10 .. 

6. X INT ERR {A = 12} 
Indicates inconsistent 915 status after a 30 
or 40 interrupts 

7a NO E INT {A = 26} 
A 30 interrupt did not occur after an entry 1n 
section 6. 

8. STOP READ ERR {A = 31} 

Busy status is set after selection of a stop 
read function .. 

· 9 .- · X MIRROR YYY = ZZZ {A = 33} 
An excessive overshoot has occurred on the 
mirror overshoot check.. X -i~dicates direction 
{ .X. =:: F = forward. or = R ;:<\ r'everse} YYY and 
ZZZ are expected and received mirror coordinates. 
BXR contains YYY after an error stop. RUN to 
display ZZZ in the A register. 

10. X MOTION FAIL {A = 34} 
Two conditions wi I I generate this typeout. 
Either the mirror status cannot be monftor~d 
by the program and/or the mirror cannot travel 
freely between the limit switches. X =For R 
and denotes forward {f} or reverse {R} direction. 

11. COORnINATE DRIFT FROM XXX TO YYY {A = 130} 
R~ading a character and requesting mirror status 
YYY upon reception of the character has resulted 
in a coordinate drift in excess of two counts .. 
XXX is the expected mirror coordinate and YYY 
the received coordinate. 

IIIa TEST DESCRIPTION 

A. 'INITIALIZATION 

1. Location 21 8 ~ust be set prior to the running 
of the fol lowing 6 Test Sections~ {consult I 0 (., le} 

8. SECTION 1 - . --· -~-~ 
Purpose: Check forward/reverse mirror over­
shoot, counter ability to increment 3.n{J decre­
mentv and basic status and function responses. 
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III· 8. 2. Documents Required: A document to keep the 
915 in a ready condition. 

3. Procedure: MIRROR MOTION 

a· 
b. 
c .. 
cl. 
e. 

f. 
g. 
h· 
I • 

j" 
k· 
I . 

ITT• 
n .. 
0· 

P· 
q. 
r· 
S• 
t. 
U• 
V• 
W• 
x,,. 
Y· 
Z• 

aa. 
ab. 
ac­
ad. 
ae· 
af. 
ag. 
ah. 
a i • 
aj. 
ak. 
a I. 
am. 
an .. 
ao. 
ap. 
aq. 
ar .. 
as. 
at. 
au .. 

Ready, not busy status expected 
Mirror coordinate 2008 Wait not busy 
Wait for busy status 
Type MICROSECOND TIME AT COMPARE = XXX x 48 
which is the approximate time for busy to clear 
and set 
Mirror to 377 
Ready, Busy s~atus expected 
Wait 50 ms 
Request mirror status = XXX 8 Wait 10 ms 
Request mirror status = YYY8 If XXX < YYY go to n 
Type F8MOTION8FAIL 
If YYY

8 
< 375 8 go to j 

Expect ready, not busy status 
Mirror to ooo· 
Read~, bus~ s@atus is expected 
Request mirror status = XXX8 Wait 20 ms 
Request mirror status = YYY 8 If xxx8 >-- YYY 8 go to w 
Type R MOTION FAIL 
Request mirror status = XXX 8 If XXX 8 .::::> 000

8 
go to r 

Wait 50 ms 
Expect ready and not busy status 
Repeat nine times from f 
Wait not busy 
Expect ready 
Mirror to XXX {=3608 initially} 
Expect busy 
Wait 500 ms for compare to come up 
Mirror overshoot should be ~ 2 counts 
Set XXX to XXX -5 
If XXX > 28 go to ad 
Mirror to 3778 Expect busy 
Wait not busy 
Mirror reversed to XXX {= 308 initially} 
Wait for compare 
Wait for mirror to stop 
Overshoot shou Id be ~ 17 counts 
Update XXX by +5 
If XXX ::::= 3708 go to aj 
Zero the mi rr-ior 
Mirror to XXX {=3608 initially} 
Wait for mirror to stop 
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III. 8. 3. av. Overshoot shou Id be-:==-: 2 
aw. Reverse to ZZZ {= 308 originally} 
ax. Wait for mirror to stop 
ay. Overshoot shou Id be:= 17 
az. Update XXX by -5, ZZZ by +5 
ba. If XXX < 207 8 repeat from at 

C. SECTION 2 
1. Purpose: To test the 915 sorting ability 
2. Documents Required: 11 blank documents 
3. Procedure: 

a. Sort to primary stacker 
b. ,Expect busy and ready 
C• Wait not busy 
d. Sort to secondary stacker 
e. Expect busy and ready 
f. Wait not-busy 
g. Repeat from a four times 

D. - SECTION 3 
1. Purpose: Test interrupt 40 {interrupt on ready 

and not busy} 
2. Documents Required: A document to keep the 

915 in a ready condition 
3. Procedure: 

a. Expect ready, not busy 
b. Mirror to 208 
C• Expect ready and busy 
d. Wait not busy 
e· Clear interrupt lockout 
f. Interrupt should have occurred 
g. Zero the mirror 
h· Repeat from b 49 times 

E. SECTION 4 

1. Purpose: Check mirror timing with respect to 
reading, forward mirror motion, reverse mirror 
motion, single spacing, double spacing and sorting. 

2. Documents Required: Two blank documents 
3. Procedure: 

a. Reading rate: A line of characters Ls read 
for a fixed length of time {0.1 second} ten 
times. Times are printed as characters per 
second. 

b, Forward mirror timing: The mirror is moved 
forward for a -one tenth second interval ten 
times. The distance rs in counts per second. 
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rrr. E. 3a Co Reverse mirror timing: The ~~rror is reversed 
40 ti mes for 25 ms i nterva Is.. ··hi=.! di stance in 
counts during one second is print~~ :n counts 
per second. 

d. Line Spacing: Times for single spacing ten 
lines and double spacing ten times are printed 
in mi Ii seconds.. {Sort and n ne spacing ti mes 
are the number of mi Jiseconds the 915 has a 
busy status}. 

ea Sorting timing: The time to sort a document IS 

calculated in mi liseconds. One document ts 
sorted .. 

F. SECTION 5 
1• Purpose: Check the 915-marking pen 
2. Documents Required: 6 blank documents 

--- .3.. Procedure: 
a. Single space 
b. Wait 200 mi liseconds 

··c. Mark document 
d. Repeat from a 59 times 
e. Sort to primary stacker 
f. Repeat from a four times 

G. SECTION 6 

1. Purpose: Check the 915 counters, entry status 
indicators, and the entry status, program error 
status and function and the Header Reject function. 

2. Documents Required: 3 blank documents are 
needed to keep the 915 ready. 

3. Procedure: 
a. Select enter partial 
b. Type· STOP, ENTER FUNCTION 1 r START, RUN 
c. The appropriate indicators on the 915 are 

pressed 
d. Operator puts computer into RUN 
e. All entry status is now checked 
f. Steps a to e are repeated for FUNCTION 2 

_ g. Steps a to e are repeated for FUNCTION 3 
h. Steps a to e are repeated for ENTER EOF 
I• Type CLEAR EOF 
j. The program wi If halt the operator depresses 

the END OF FILE switch 
k· Select PROGRAM ERROR 
I. Expect not ready 
m. Type MAKE RDY AFTER PROGRAM ERROR 
n. The program stops and the 915 is made ready 

by the operator " 
o. Select HEADER REJECT 
p. Expect not ready 
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III. Ga 3. q. Type MAKE READY AFTER HEADER REJECT 
r. The program stops and the 915 is made ready 

by depressing HEADER REJECT, LOAD DOCUMENT 
and START 

S• Type ADVANCE COUNTERS 
t. The counters advance to 100 and the computer 

-- halts with A = 100 
U• RUN to clear counters 1, 2, and 3 
V• Type CHECK COUNTERS CLEARED 
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A09?/915 READING TEST { PG7·} 

I. OPERATIONAL PROCEDURE 

Ae RESTRICTIONS 
The minimum hardware configuration required is: 
80928 Teleprogrammer ' 
8022/915 Page reader controller and reader 
8096, 8196, or 8299 Paper tape reader or, 
8193/601-or 8194/608/609 Magnetic Tape Transport 
Those persons not having the aditional USASA 
characters wi II have to set the number of 
characters read to 60 {see 1.c.2~} 

B. LOADING PROCEDURE 
1. Magnetic Tape Version 

a. LOJ<D and READY tape on Unit 3. 
b. MASTER CLEAR, set LOAD/CLEAR switch to 

LOAJ>, and RUN. 
c. When the 8092 stops at 1401 or 1403 with 

A = 377, MASTER CLEAR -and-RUN. 
d. When the 8092 stops at 7000 with A = ODO, 

enter A with the desired fi ie number and 
RUN. {see TABLE 1} 

_ e •- The_ 8092 w i I I stop_ at _7000 l.J i th A = the 
file number of the program loadedu To 
execute the program, MASTER CLEAR and RUNo 

2. Paper Tape Version {8096 or 8196}~ 

a. Manually ENTER the program in TABLE 2. 
b. MASTER CLEAR, Set P to 6000 and RUN. 
C• When the 8092 stops, place the RUN/STEP 

switch to the center position, load the 
desired test routine paper tape into the 
Teletype reader. 

d. Set A and TAG 1 = 0 and RUN. Turn on the 
paper tape reader. 

e. When the computer stops, MASTER CLEAR 
and RUN to execute the program. 

C. PARAMETERS {SWITCH & SEGMNT} 
1. When the Interrupt System is enabled, MANUAL 

INTERRUPT wi I I bring the computer to a stop 
with the A register = the contents of the 
location {28} SWITCH. Alter A to the desired 
options and RUN. 

A Register 
Bit 0 = Section Stop 
Bit 1 - End of Test StopwM 
Bit 2 = Stop on Error 
Bit 3 = Repeat Section 

" If the system has an 8299, just LOAD and RUN. 
"~ Not Used. 
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I. .C. 1. {cont i nuedJ-
Bit 4 = Repeac Cr~dition {Repeat Line} 
Bit 5 = Suppress ,,~·:1 P."X..1t 
Bit b = Repeat Testw 
Bit 7 = Option {Suppress Minor Info see. 

II. C. 2} 

w Not used. 
2· Depressing a key on the Teletype or EOF on the 

915 wil I bring the computer to a stop displaying 
Core Location {27 8} SEGMNT. Alte~ing vAv wi IJ 
do the fol lowing: 

Bit 0 & 1 = 1 - 3 = Single space through 

Bit 2 

Bit 3 

Bit 5 

= 0 

= 1 
= 0 

& 4 = 0 or3 
= 1 
= 2 
= 1 

= 

= 
= 
= 
= 
= 
= 

triple spacer respectively. 
No change {double space 
initially} 
No Line Locate 
Line Locate 
Alternate Scan Height 
R3P 
RbP 
Stop to display document 
parameters. This bit is 
cleared when the chain of 
stops is complete. When 
the computer is stopped, 
the value can be changed 
by changing the contents 
of A. 
Stop 1 A = First coordinate 

of I ine read 
Stop 2 A = Last coordinate 

of I ine read 
Stop 3 A = Read mode 

ANM = 0108 ALF = 0118 NUM = Dl.12 
MKS = 013: 

Stop 4 A = Number of 
characters to 
be read. A 
number in excess 
of 105 

8 
w i I I be 

rejected. 
Stop 5 A= Number of lines· 

If A = 0, it is 
because spacing 
was not requested 

{PG7-2} in bits D + 1·of 
SEGMNT,. 



8092/915 Reading Test 
Page 3 

r. (. 2. {continued} 

Bit 6 = 1 = Type a rt datar I ine by 
Ii ne, from the documents 
Each I i ne becomes the 
reference Ii ne unt i I this 
bit of SEGMNT is cleared 
by the operator .. 

Bit 7 = 1 = Compare Remainder of Docu-
ment with Line 1 of first 
Document. 

II. MESSAGESw 

Aa NORMAL MESSAGES 

1. 8092/915 OCR Test Sect 7 
Initial Typeot,.tt 

END 
----- -- -- -- -- ,, ___ _ 

x,xx~~~xx INT 40 s 
End of test. 
Up tb 1,279,999 interrwpts can b~ account@d for· 
in a norma1 run. This js i~tended as a (.E. 
aid in determining READY, NOT BUSY time or 
interrupt 40 prob1ems. 

8. ERROR MESSAGES 

1. RS1 E XXX A XXX LS XX 
~ead Status 1 error• {BER = 1} 
The act~a1 bits checked are contained in the 
memory location 78 ca11ed MASK . 
... (; 

The Expected Status {[} differs from the Actual 
Status {A}. The Last Select issued was {LS}, 

2. D XX L XX S X ~ XX EX X RD X P XX 
Character Comparison error. {BER = 21} 

In this message, redundant output is suppressed. 
Document Noe {D} has an error on Line {L}. The 
Scan Mod was {SX}, the Character Number was {(}. 
The Character Expected was {EX}. The Character 
read was {RD}, and the Number of Repeated Passes 
on this line were {P}. P XX is not typed unless 
repeat line option is used. D XX types out once 
per document. L XX SX types out once per line, 
C XX EX X RD X types out in every character error. 

w A~ I ·rlumer i ~ typeouts are in dee ima I except 
II. 8. 1. ~hich is al I in octal. 
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II· B. 3. Shi ft +1 
This message is tagged on to the end of a 
character error typeout to indicate that a 
shift in the data input has been detected. 
The compare line is resynced to avoid. 
erroneous typeouts. 

4. LL SRCH FAIL L XX. 
Line Locator Search Fai 1. {BER - 31} 

The Search for Line Locator on Line {L XX} 
fa i I ed. 

(. ERROR STOPS {Bit 2 of SWITCH Set} 
1. BER = 1 Read Status 1 Fai I 

A = Expected Status 

2. BER = 21 

Stop 2 A= Received Status 
Stop 3 A= Last Select 
Character Error 
A = Expected Char 
Stop 2 A= Received Char 

The- f o I J ow i n g ~J i I I be e Ii mi nated if Bit 7 
SWITCH is 

3. BER = 31 

4. BER = 55 

Stops only 

III. TEST DESCRIPTION 

A. INITIALIZATION 

set. 
Stop 3 A= Pass No. 
Stop· 4 A= Line No. 
Stop 5 A= Document No .. 
Stop b A= Scan Height 
Line Locator Search Fa i I 
A = LiPle•!Jumber 
End of Section Stop 

if Bit 0 of SWITCH IS set. 

of 

i. To change parameters before starting the test. 
a. MASTER CLEAR the computer 
b. Set the INTERRUPT 
c. RUN. After changing parameters, RUN to .. 

execute program. 

2. The following are character substitutions for 
this test section.· 

lli.. TELETYPE 
J. or J' ) 

A < 
1 or rl 
~ or y > 

l {PG7-4} 
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III. Aa 3. A line drawn through 3 consecutive charac-
ters constitutes a delete the remainder of 
that line from error checking. 

B· SECTION 7 

1. Purpose: To check the reading and spacing 
ability of the 915 Page Reader. 

2. Documents Required: One of the packages, 
A ---t- F in TABLE 3. The purpose of each 
package is as follows: 

ae To test reading of characters rotated 
from -2.75 degrees to +2.75 degrees with 
stroke width from 10 mi Ifs to 14 mi I Js. 

a'· Same as a but with a stroke width of 12 
mi I Is to 16 mi I I s. 

b. To test the reading of minimum pitch, 
maximum stroke width characters. 

Ce To test the reading of maximum pitch, 
and minimum stroke width characterso 

d. To test normal reading of a single spaced 
do-cument • 

e. To test the normal reading of a triple 
spaced document. 

f. To test space suppression and generation. 

3. Procedure: 
a. Type section messQge 
b. Sort first document to secondary 
C• »ouble space next document 
d. Set parameters 
e. r1 i rror -> 24 
f. If SEGMT = ~x~8 , line locate 
g. rt i rror --> 40 
h. Read I i ne 8 

i . If SE GMT = 10 0 ~ { I} , i f 2 DO -> {k} 
if not -lo {m} 

j. If line numberr document number, and pass 
number = O -> { I} if not ~ {m} 

k. Type reference liner and if Bit 3 of switch 
is set, stop to display each character 

1. Test buffer for rejects. If reject ~ {n} 
if not -> {o} 

m. Confirm reject by status, go to 0 
n. Confirm no reject by status 
o. Compare data buffer to reference line. If 

no error ----? {q}, if 'error ~ {p} 
P· Output the error message 
q. Have data and reference lines shifted with 

respect to each other? 
If yes {-} -~ {s}, if yes {+} -;>. {r}, if no 
~{u} 
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III. 8. 3. r. 
S• 
t. 
U• 

V• 

We 

X• 

Y• 

Z• 

aa. 

ab. 

ac. 
ad. 

Output shift +1 go to it} 
Output shift -1 
Resync data and compare lines 
Is character comparison complete? 
If no, -> {o}, if yes, ____,,. {v} 
If Bit l.J of st.iJitch is set -). {w} 
if not -~ {x} 
Zero mirror and increment pass counter, 
go to {f} 
Retrace mirror, space document, clear 
pass counter and increment line number 
Is document complete? If no -;.. {f}v 
if yes, continue 
Sort document to primary, clear line 
counter, increment document counterr 
double space next document 
Is test complete? If no ---+ {f}, if yes, 
continue 
Type out the number of INT 40's and END 
message 
Is Bit 3 of switch set? If yes, ~ {a} 
Is Bit O of switch set? If yes, halt. 
If not {halt, SMM 92 not yet present) 
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TEST ROUTINE 
FILE NUMBER 

32 

33 

34 

35 

36 

37 

40 

TABLE 1 

BALD MAGNETIC TAPE LAYOUT 

TEST SECTION 
NUMBER TEST DESCRIPTION 

1 Check mirror overshoot, basic 
functions and status responses. 

2 Check 915 Alternate sorting 
ability .. 

3 Check Interrupt 40 on Ready and 
Not Busy. 

4 Check timing on Forward/Reverse 
---- - ,. ___ Mirror, and reading, -- single and 

double spacing, and sorting· 

-- 5 --Check 915 Marking Pen. 

b Check 915 counters, entries, 
program error and header reject 
functions· 

7 Reading test for single and 
double spaced documents· 
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TABLE 2 
BIQUARTIC PAPER TAPE LOADER 

{for use with an 8096} 

6000 020 6060 001 6140 023 
014 ·341 321 
302 215 214 
020 075 030 
023 036 001 
341 003 341 
044 076 214 
020 010 363 

6010 ODO 6070 004 6150 023 
341 360 360 
217 063 165 
177 075 034 
341 036 001 
214 005 341 
075 076 214 
036 341 103 

6020 005 6100 216 6160 030 
074 010 001 
ODO 020 102 
075 361 364 
036 173 023 
003 321 020 
076 216 377 
010 010 341 

b030 004 6110 017 6170 214 
360 315 364 
023 215 023 
075 341 075 
036 215 036 
005 331 005 
076 217 073 
341 341 201 

6040 216 6120 217 6200 207 
010 321 077 
020 214 305 
360 341 317 
023 130 317 
020 321 322 
207 215 317 
341 141 321 

6050 044 6130 376 b210 317 
321 321 364 
216 214 003 
010 363 DOD 
017 141 377 
001 355 DOD 
001 214 ODD 
001 364 ODO 
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DOCUMENT tt 

60217502 
b0217503 
602)17504 
b02l17 505 
602); 7 50b 
b02JJ 7 507 
60217508 
b0217509 
b0217510 
60217511 
602117 512 
60217513 
b0217514 
60217515 
b021-? 516 
H 

NOTES: 

PACKAGES a or a' 

PACKAGES a -> c 

PACKAGES d --> f 

TABLE 3 

PACKAGEt;ts" 

a a' b c d e f 

1 
1 
1 1 
1 1 
1 1 
1 1 

1 
1 

1 
2 1 
1 2 

1 
10 

10 
10 10 

10 

For trouble shooting, use that package 
which falls within the stroke width 
adjustment of the machine. Occasional Jy, 
adjust the signal Q to a range which wi If 
allow testing the other packet during 
Routine P. M _• 

The reference line in core need not be 
changed for these documents. {no change 
in SEGf1NT} 

SEGMNT must be changed on d and e to 
reflect single space {011} or triple 
space {013} respectively or {015} and 
{017} for the same without line locator. 
Package f needs a change in the reference 
line. To do this, SEGMNT must be set to 
{202}. This allows the first line of the 
first document to become the reference 
line. Check it on the teletype to insure 
that it is correct. 

w Document sti I I under consideration. When it is generated, it 
wil I be supplied to the field. 

"" Each package consists of 12 documents. The 10 shown in the 
table, and one blank at the front and back of this group. 
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TABLE 4 

Stroke Width cw Rotation CCW Rotation 
Document No· ± .. 0005" .± .24° ±.24° 

60217502 .010 2-75 

60217503 .010 2-75° 

6021750 4 .012 2-75 

60217505 .012 2-75° 

60217506 -014 2-75 

6021750 7 -014 2-75° 

60217508 -016 2-75 

60217509 -016 2-75° 

60 217510 .010 0 + 0 . 5 ·, -
60217511 .012 0 + .50 -
60 217512 .o 14 0 + .50 -
60217513 -016 0 + .50 -
60217514* -0155 0 + .5 -
60217515** -0105 0 + . 5 ----

* Pitch is -082 ~ -002" except where restricted by a 
minimum clear space between adjacent characters of 
. 016 inches· 

** Pitch is ·133 + -002"· 
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LS 
CODE 

01 

01 

02 

03 

05 

05 

44 

44 

44 

44 

50 

50 

51 

51 

TABLE 5 

STATUS -~-~SPO~SE 

LS 
FUNCTION 

SPA 

SPA 

SMF 

SMR 

ZM 

ZM 

LR 

LR 

LR 

LR 

SP 

SP 

SS 

SS 

E 

300 

200 

200 

200 

300 

040 

020 

ODD 

010 

200 

300 

200 

300 

200 

MASKM 

300 

371 

300 

300 

376 

040 

oao 

010 

010 

300 

300 

371 

300 

371 

DELAYMM 

0 

40 

50 

127 

0 

127 

100 

0 

0 

0 

0 

0 

205Q1>0¢M 

REMARKS 

Double space 
i'ssued with 
the start of 
each new 
document 
Mirror from 
0 -~ 24 
Mirror8from 
350 -> 0 
Mir~or from 
3508~ 0 

No reject found 
in data, check 
status to confirm. 
Reject found in 
data, check 
status to confirm. 

w The one bits of the Mask are the only status bits considered 
in the error. 

ww All delays are performed after the function and prior to 
the actual status check. Al I delays are in mi Ii seconds~ 
This is a raw delay and does not include instruction exe­
cution time or prior delays. 

wwM Differences in delay time are due to document position at 
the time of selection execution. 
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TABLE 6 
SPECS· 

FORWARD MIRROR 
CHTR/SEC 
CTS/SEC 
OVER SHOOT 

370 + 13 CHARACTERS 
768 ; 48 COUNTS 
Less-than 5 COUNTS 

REVERSE MIRROR 
CTS/SEC 2944 + 256 COUNTS 
OVER SHOOT Less Ehan 25 COUNTS 

SPACING 
{Time in miliseconds}M 

Setting in Spaces 
Lines per In. Single Double 

b 22 40 
5 1/3 24 44 
5 26 48 
4 31 57 

w The 8022 generates an additional 
4 mi Ii seconds which would have 
to be added to these figures to 
determine page reader ready time • 

. -
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REMOTE CONTROLLER TEST ( RMT) 

8130 System/201A 201A/311B/3266/6681/6XOO 

I. OPERATIONAL PROCEDURE 

A. RESTRICTIONS 

1. The 6XOO System and 8130 System operators must make the 

same parameter selections £or the tests to run in unison 

(i.e. section numbers, sync codes, parity mode, etc.). 

2. Test must run with 6XOO package £ollowing test require­

ments outlined in So£tware I~ter£ace Speci£ications be­

tween 6X00/6681/3266 Communications Test and a Remote 

Computer. (See Appendix A.) 

3. 8130 remote test should be started first. 

4. The test runs in UNIVERSAL MODE and makes no provisions 

£or either ASCII or IBM 4 0£ 8 mode due to the limitations 

of the standard 8130 Remote Terminal System. 

5. Any wired parity option may be used £or parity checking 

(i.e., even, odd, or no character parity). 

B. LOADING 

Test is loaded with 64 column binary punched deck. P = 6500 
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C. PARAMETERS 

1. HALT at P = 50 

a. Enter Sync code in location 372s. 

b. Load A Register with Section (i.e., set bit Oto a 

"l'' £or Sec. 4, bit 1 £or Sec. 5.) 

c. Enter parity mode in Tag 3 (i.e., Os= NO PARITY, 

la= ODD PARITY, 2s =EVEN PARITY). Can select 

only one parity mode at one time. 

2. a. Location 373s contains the STOP/REPEAT bits as 
follows: 

Remote running under CRAP or SMM 2.0 

XXl STOP on Error 
XX2 Stop at End 0£ Section 
XX4 Stop at End 0£ Test 
XlX Repeat Condition (Pattern) 
X2X Repeat Section 
X4X Repeat Test 

b. Remote running under SCOPE 3.1 

lXl . Print Error 
1X2 No Stop 
1X4 No Stop 
llX No Repeat 
12X No Repeat 

More than one bit may be set simultaneously. 

I I . MESSAGES 

A. NOR1\1AL MESSAGES 

The £allowing are the octal codes that will be displayed in 

the A Register during a normal HALT. 
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1. Code 13 will be displayed £or a End 0£ Section Stop. 

This condition is determined by checking bit 1 of location 

~ 
3313, which contains the STOP/REPEAT codes, and finding 

it set. 

2. Code 14 will be displayed for an End 0£ Test Stop. This 

condition is determined by checking bit 2 of location 

3313 and finding it set. 

3. Code 20 will be displayed when the Manual Interrupt switch 

has been depressed. This stop allows the operator to 

change the parameters for the desired conditions (i.e.; 

STOP/REPEAT conditions in location 3318 ). 

MI may be depressed during an Error Halt to allow the 

operator to change parameters for repeat of pattern. 

B. ERROR MESSAGES 

The following are the error codes that will be displayed during 

an error stop, where A contains the Error Code, BER contains 

the expected data or status, BXR contains the actual data or 

status. Only the lower 8 bits of the BER, BXR Register are 

meaningful for the following Error Stops. 

Record program address at a HALT. Sweep any desired location. 

To continue program, enter recorded program address in P and 

put in Run. 
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1. Error code 00 -- Buffer was busy when.executing a ABR 

or ABX instruction. Computer should not be in the quffer 
I 

mode of operation. On error printouts, zero's (00) 
\ 
are to 

be ignored. 

2. Error code 01 -- Unidentified interrupt occurred. 

3. Error code 02 -- Data compare error between data generated 

and data received. 

4. Error code 03 -- More than 108 compare errors occurred. 

BER holds the pattern number and BXR the error count. 

5. Error code 04 -- Parity errors detected in data received .. 

BER holds the pattern number and BXR the number of parity 

errors. 

6. Error code 05 -- Word Lost. BER holds the pattern number 

and BXR the number of words lost. 

7. Error code 06 -- Status Error. 

8. Error code 07 -- DSC did not send an interrupt to the 

computer within the specified time (Timeout Error). 

9. Error code 10 -- Card Reader not ready. Place CR in ready 

mode. 
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10. Error code 11 -- Line Printer not ready. Place LP in 

ready mode. 

11. Error code 21 -- Interrupt received before program pro­

cessed previous interrupt {INT not Cleared after executing 

a CIL). 

12. Error code 12 -- Word Lost should be set on Pattern 15s 

and it was not set. 

III. DESCRIPTION 

This test is written to interface with 6X00/6681/311B/201A 

Data Set Controller Test. 

After loading in 8130 Remote Test deck, Master Clear, clear Tag 

registers and place computer in Run mode. The program halts at 

P = 50 for parameter entry. 

entries.} 

(See PARAMETERS I.C.l for proper 

DONOTMC after program has been loaded unless test is to be re­

started. If operator wishes to HALT anywhere in program, enter 

appropriate HLT in program. 

A. Section 4 DATA TRANSFER 

Section 4 begins by initializing flags, the SSB and BSB flags. 

The program then goes into Receive mode and waits for the 6XOO 
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test to send the first pattern. After receiving the data the 

test reports all errors detected since last lost input\opera-, 
1, 

tion. The test then generates the pattern and compares', it 

against the received pattern. If there is a data compare error, 

an Error Code of 2 will be displayed in the A register. BER 

contains the expected data and BXR the actual data. After 

checking the data, the pattern number and pattern index is 

updated. The test returns the data pattern and sets the 

controller to Receive Mode. If the test finds that operator 

set the bit for repeat of the last pattern, an unchanged DSB 

will be sent to the 6XOO and again set the controller to 

Receive Mode. If the test receives an unchanged SSB £rom the 

6XOO, the last pattern is again transmitted to the 6XOO. 

A Word Lost condition is forced on pattern ISs. The test 

reads in two less words than the 6XOO transmits thereby forcing 

Word Lost to set. 

On data patterns 20s through 278, the 6XOO forces opposite 

parity on data transmitted. The above sequence then continued 

until pattern 448 is exchanged. Following pattern 443, the 

6XOO sends a •1wasted" pattern (one word transmission) and the 

test gains control to send random data patterns to the 6XOO. 

The 6XOO returns the pattern and they are checked against the 

generated patterns. After the last pattern is received, a 
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One word "wasted" pattern is sent to the 6XOO which now gains 

control 0£ the test. Repeat section parameter is checked and 

if set, section 4 is repeated. Test is terminated if section 

4 is not to be repeated and section 5 is not sel~cted. 

Section 5 reads cards from the card reader and trasmits information 

to the 6XOO. The 6XOO returns data unchecked and the 8092 prints 

data on line printer. 3 Hollerith cards should be used £or 

the test. 
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SOFTWARE INTERFACE SPECIFICATION 

c Between 

6X00/6681/3266/311B CO~frfilNICATIONS TEST (SC2) 

AND 

A REMOTE COMPUTER COMMUNICATIONS TEST 

Transfers in 
Universal Mode 

O. K. Olmstead 
Engineering Software Department 

April, 1967 
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" 

The remote tc~>l should be divided into two sccU.on~. Thr.;y etn~: 

1. Data Transfer 

2. System Demonstration 

The sections should be numbered Li, and 5 so that errors occurring 

in respective sections of each test will indicate the same section 

number as those in the 6XOO test. 

The parameters for both the 6XOO test and the remote test should 

be the same to provide synchronization between the execution of 

sections, parity mode, and one-half or full duplex. 

A. ESTABLISHING COMMUNICATION 

1. The remote test should be started be(ore Section 4 of 

6XOO test and after completion of Sections 1 through 3 

of the 6XOO test. 

2. After remote test received parameters from operator and 

completes its initialization, it should go into receive 

mode and wait for the first transmission from the 6XOO. 

All communication is triggered on character request and 

character ready status. 

B. DATA TRANSFER 

1. Upon receiving the first transmission, the remote should 

check the transmission against a generated pattern 

(see pattern table) and transmit it to the 6XOO and place 

its controller in receive mode and wait for pattern two. 
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2. The t'xchange of patterns wi 11 conli nuc unU l p:iltern 

nun1l.>er lrl~s is sent by tlie remolc to the 6XOO. 

Up until this time, the 6XOO is the originator of 

each transmission. After this point, the remote will 

send the first transmission of each exchange. 

This change of control will allow the rernotc computer 

to control the contents of the random patterns 

(pattern numbers 453 - 553)• 

a. After the remote sends pattern number 448 to the 

6XOO, the 6XOO will send a nwasted 11 transmission 

of one word to the remote to indicate that the 

remote now has control and should generate and 

send pattern 453 to the 6XOO. 

b. The remote program will have control until the 

6XOO transmits pattern number 553. At this point, 

the remote program should transmit a ''wasted" 

transmission of one word to the 6XOO to return 

control to the 6XOO. 

c. If errors occur in Section 4, they should be 

reported between the time the remote test 

receives a transmission and the time it returns 

a transmission. 

NOTE: An exception to this case is when status 

bits indicate equipment failure (trans­

mission line, data set,etc.). These 

errors should be reported when they occur. 
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3. Patterns Exchanged 

a. The remote program should contain Table l. 

Patterns sent to the 6XOO should be gene1·atcd 

from this table. (The 6XOO has the same table 

and generates its patterns from its own table.) 

b. Each three word entry in the table is used to 

generate a pattern in the Data Transfer Format 

(see Fig. 2). The Word Count as found in the table 

entry is the length of the entire transmission 

(including the sequence word). The Base Word as 

found in the table will always be the second word 

of the transmission. 

c. The rest of the pattern will be generated 

according to bits b, c, d, e, and f (see Table 

Entry, Fig. 2 ) • 

d. When the remote has control during the exchange of 

patterns 458 to 558 , the remote determines what 

the base word will be. The 6XOO program will use 

the random algorithm (Fig. 3) to generate its 

comparison pattern. 

4. Status Checking 

If the remote program does not have loop testing capabili­

ties, pattern numbers 203 through 278 allmv for checking 

parity error. 

a. Patterns 208 through 308 have incorrect parity on 

the base word. 
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5. Use of Scque nee Bit 

a. Every lran::rnission in Section !i- will contain a 

sequence bit as the f5.rst bit transmitted. 

This bit will allow either the 6XOO or the remote 

to have the previous pattern re-transmitted to 

itself. 

b. The terminology used in the following paragraphs 

regarding the sequence bit technique is the same 

as that found in the IMPORT/EXPORT MANUAL 

(Pub. No. 38707300). All transmissions from the 

6XOO to a remote are called 11Status Transfers 11 • 

The sequence bit in these transmissions is called 

the "Status Sequence Bit 11 or 11 S. S. B. ". All trans: 

missions frcin a remote tci the 6XOO are called 

"Directive Transfers". The sequence bit in these 

transmissions is called the "Directive Sequence 

Bitrt or flD.S.B.u. 

c. The 6XOO only changes the state of the S.S.B. 

The remote computer only changes the state of 

the D.S.B. 

d. The remote program will see the S.S.B. change 

state on every transmission if the 6XOO does not 

want the remote to repeat a transmission. 

e. The remote should change the state of the D.S.B. 

on every transmission to the 6XOO unless the remote 

program wants the 6XOO to repeat its last trans-

mission. 

f. The remote program should expect an S.S.B. of zero 
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on the first transrnis~;i.on it receive!; from thr! 

6XOO and sl1ould ll1er<.'f ore have a e110~.>t. J bi l j ii 

its status Scqu·~'ncc Bit St or-age local j 01i. 

g. The 6XOO will also expect a D. S.B. of zero on the 

first transmission from the remote program. 

(Unless, of course, the remote program wants the 

first transmission from the 6XOO repeated). 

C. SYSTEM DEMONSTRATION (Section 5) 

1. This section of the test allows the remote to check 

the complete data turn around capabilities. 

2. The 6XOO goes into receive mode and waits for a 3773 

word block of data from the remote. One transfer is 

made for each pass of the section. 

3. The remote should input data from one of its input 

devices and send it to the 6XOO. Upon receiving it 

from the 6XOO, it can be sent to an output device. 
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T/\HLE: L.Nl f~Y 

I 

--~--
a b c d e f 
g g g g g g g g 
h h h h h h h ,CJ 

a FLAG for word count greater than 3778 
b. Random algorithm is used (figure 3) 
c Opposite parity bit C if odd or even parH-y is selected) 
d Each word i5 the corr.p lement of previous word 
e Each word is left shifted one from previous word. 
f Entit·e pattern is fixed (base word) 
g Word count of transmission. (if ..§.. is set then word 

count is the number of words in the buffer greater 
than 377s> 

h Base word (NOTE: if par-ity is selected upper most 
bit wil I be altered to parity-bit) 

DATA -is-oRM-/tT -

Sequence Bit 

Base Vlor.d 

Word Count 

------------------

·FIGURE 2 
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I. DESCRIPTION 

Title: DECK 2 (T01A) 

Type of P rograrp: Test routine for SPP memory 

Computer: 8130 Remote Terminal System 

P roqrammer: Eugene S. Martinson, Industrial Data Proces­
sing Division, Control Data Corporation 

Date: December, 1966 

IL PURPOSE 

This routine consists of a series of tests for checking reliability and retent­
ivity of SPP memory. The DECK 2 routine accomplishes this by storing 
and accessing predetermined bit patterns, operating upon selected quadrants 
of memory. 

III. OPERATING INSTRUCTIONS 

A. Load DECK 2 test program at P 0000. 

The initial stop is at P = 2000. 

B. MASTER CLEAR, RUN 

The 8130 System stops at P = 113 .. 

3 77 is displayed in the A register. 

Clear the A register. 

C. Set Test Selection parameter ( s) - described m section IV, A - m the 
A register. 

D. Place in RUN. 

The 8130 System stops at P = 122. 

3 77 is displayed in the A register. 
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Clear the A register. 

E. Set Test Control parameter ( s) - described in section IV, B - in the A 
register. 

F. Place in RUN • 

The end of test stop is at P = 1 760. 

If an epror is detected, the 8130 System stops at P = 674, with perti­
nent diagnostic information displayed as follows in the indicated registers: 

Register 

Tag register 1 

Tag register 2 

A register 

Tag register 3 

BER 

BXR 

Contents 

Test Control Bank Number, where: 

Bank 0: 0000 (Bank 0 0000-1777) 
Bank 1: 0100 (Bank 1 2000-3 777) 
Bank 2: 1000 (Bank 2 4000-5777) 
Bank 3: 1100 (Bank 3 6000- 7777) 

Upper four bits of failing address 

Lower eight bits of failing address 

Test Selection parameter ( s) , where: 

0010 
0011 = 
0100 
0101 
0110 

Good data 

Best Pattern Test 
Complement Best Pattern Test 
Worst Pattern Test 
Complement Worst Pattern Test 
4096 Patterns Test 

Data in error 

IV. OPERATING CHARACTERISTICS 

A. Test Selection Parameter Specification 

Test Selection parameters are established in the A register following the 
stop at P = 113. They are defined by bit positions in the A register as 
follows: 
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0 

1 

2 

3 

4 

5 

6 

7 

Interpretation if S ej 

Stop at end of test. This bit (if set) stops 
the selected routines after one pass of the 
tests. If it is not set, the tests recycle. 

Repeat Read. This test (if set) causes each 
word pattern to be read 256 times to test 
accuracy and permanence of data. If only 
this bit is selected, cycling of instructions 
through memory occurs, but no testing takes 
place. 

Best Pattern Test. This is an arrangement 
of bits that are easiest for memory to 
accommodate. 

Complement Best Pattern Test 

Worst Pattern Test. This is an arrangement 
of bits that are hardest for memory to 
accommodate. 

Complement Worst Pattern Test 

4096 Patterns Te.st. This checks all combin­
ations of patterns (4096 patterns per plane). 
It should be noted that if this test is selected, 
a significant lengthening of running time occurs. 

This bit is used as an internal flag. 

B. Test Control Parameter Specification 

1 . Test Control parameters are also established in the A register 
following the stop at P = 122. They select the type of function to 
be performed and the bit pattern ( s) to be utilized. The significance 
of the bit positions are as follows: 

Bit Interpretation if Set 

1 Verify 

2 Read 

3 Write 
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2. · Bits 1, 2, and 3 refer to operations taken by the selected tests and 
patterns. Either Read or Write is necessary for Verify to operate. 
Read or Write may be selected separately. 

4 

5 

6 

7 

Interpretation if Set 

Alternate word 2-bit shifted pattern. 
Varing 2-bit patterns of bits shifting 
to the left. 

Alternate 2-bit patterns. Same as 
Bit 4, but no shifting. 

Alternate bit pattern (alternate bits are 
set). 

Zeros pattern ( words of zeros are 
written). 

In addition, if bit 0 is set, the selected tests are advanced through the 
four banks of memory. If bit 0 is not set, only the first bank is checked. 
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I. 

II • 

DESCRIPTION 

Title: 

Type of Program: 

Computer: 

Programmer: 

Date: 

PURPOSE 

DECK 1 (T30, T02A} 
--,'--­

Test routine for TCP and SPP command 
logic 

8130 Remote Terminal System 

James R. 0 1Melia, Industrial Data Processing 
Division, Control Data Corporation 

December, 1966 

This routine consists of two tests. The Logic test checks each instruction 
{exclusive of input/output) in the SPP of the 8130 Remote Terminal System. 
The Panel test checks the TCP indicator and alarm functions used by 
TERP-I, the 8130 System standard software. 

III. OPERATING INSTRUCTIONS 

A. Load DECK 1 test program at P 0000. 

The initial stop is at P = 6000. 

B. MASTER CLEAR, enter Routine Selection code in the A register. 

Routine Selection codes are: 

Logic Test: 001 

Panel Test: 011 

C. Place m RUN. 

The selected test runs according to its respective operating character­
istics (described in section IV) . An illegal Selection code (other than 
one of the two listed in step 11 B 11 ) in the A register results in a halt 
with 377 displayed in the A register. The ALARM RELEASE and 
LOCAL TROUBLE indicai,ors light in the TCP and the audible alarm 
sounds. To recover, clear the A register and the ALARM RELEASE 
indicator. Repeat steps 11 8 11 and 11 C 11 • 
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IV. OPERATING CHARACTERISTICS 

A. Logic Test (T02A) 

1. After the 81.30 System is placed in RUN, the Logic test begins 
testing each instruction in the S PP. An initial halt occurs with 001 
displayed in the A register. This check halt occurs on the first 
cycle and indicates that the LD N instruction has passed the test. 
Absence of this halt is an indication of an error condition. 

2. The Logic test cycles through the instruction repertoire in the order 
specified in table 1. If there is a particular instruction test failure, 
the 8130 System halts and the appropriate Error code is displayed 
in the A register. The audible alarm sounds; the ALARM RE­
LEASE and LOCAL TROUBLE indicators light. Re-placing in 
RUN results in recycling through the test series, repeating each 
instruction test starling at halt 001. 

3. At the end of a successful test cycle, the 8130 System halts with 070 
in the A register. The audible alarm sounds and the ALARM RE­
LEASE indicator lights. Re-placing in RUN and pressing ALARM 
RELEASE results in a test recycle. The time for each test cycle 
(between stops 001 and 070) is approximately one minute. 

B. Panel Test (T30) 

1. After the 8130 System is placed in RUN, an initial check halt occurs 
with 125 displayed in the A register. The Pan el test proceeds se­
quentially in three phases. Any recycling must recycle the complete 
Panel test. Internal and external actuation of TCP functions and 
alarms is tested in the following order: 

a. Internal Actuation Tests 

After the preliminary halt (125 in the A register), each re­
placement in RUN actuates a TCP indicator. A halt occurs 
with 000 in the A register. A test is successful if the respec­
tive indicator lights. Press the ALARM RELEASE button to 
clear the TCP after each halt. Note failures as they occur. 
The indicators, in the order in which they are tested, are: 

(1) LOCAL TROUBLE 

(2) REMOTE TROUBLE 

(3) THREE ATTEMPT FAILURE 
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(4) ALARM RELEASE and buzzer 

(5) COME TO PHONE 

(6) END OF MESSAGE 

(7) STOP 

Either the SEND, RECEIVE, or TRANSLATE indicator lights 
during this period, but does not affect the test. A final check, out­
putting zero (no lights should be lit) results in 000 in the A register. 

b. External Actuation Tests 

Indicators actuated (one at a time) by the operator are checked 
internally via panel status response words. If the panel re­
sponds properly, a halt occurs with 000 in the A register•. 
Press the next button to be tested and RUN. If a malfunction 
occurs, the 8130 System halts with 3 77 in the A register. 
Activation of RUN following a malfunction causes the next but­
ton to be tested. Buttons are tested (and must be pressed) 
in the following order: 

Button Indicators Lit 

(1) RECEIVE RECEIVE 

(2) SEND SEND 

(3) TRANSLATE TRANSLATE 

(4) COME TO PHONE COME TO PHONE, TRANS-
LATE 

(5) END OF MESSAGE END OF MESSAGE, COME 
TO PHONE, TRANSLATE 

(6) STOP STOP, END OF MESSAGE, 
COME TO PHONE, TRANS-
LATE 

c. Alarm Test 

After pressing the ALARM RELEASE indicator, which clea.rs 
(turns off) all lights except the TRANSLATE indicator-, re­
place the 8130 System in RUN. A halt occurs with the alarm 



sounding and the ALARM RELEASE indicator on, and with 
either 000 or 3 77 in the A register. The TCP responds pro­
perly to an alarm function if 000 is in the A register; 3 77 in 
the A register signifies failure. 

2. The Panel test .then recycles to the beginning (125 halt) if the 8130 
System is placed in RUN. 

TABLE 1. 

ERROR CODE 

001 

002 

003 

004 

005 

006 

007 

010 

011 

012 

013 

014 

DECK 1 LOGIC TEST INSTRUCTION ERROR CODES 

INSTRUCTION 

LON, HLT 

PJP 

TTA 

NJP 

UJP 

ZJP 

NZP 

SHA 

NZP 

SBN 

AON 

LOM 

INTERPRETATION 

Halt instruction with LD N. Absence 
of this is an error 

Jump did not occur with posithre 
argument 

Tag to A error on Tag 1 

Jump did not occur with negative 
argument 

Unconditional jump did not occur 

Jump did not occur with zero 
argument 

A jump occurred with a zero 
argument 

Shift A error 

A jump did not occur with a non­
zero argument 

Subtract No-address error 

Add No-address error 

Load Memory - Store Memory 

error 
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TABLE 1. DECK 1 LOGIC TEST INSTRUCTION ERROR CODES (CONT) 

ERROR 
CODE 

015 

016 

017 

020 

021 

022 

023 

024 

025 

026 

027 

030 

031 

032 

033 

034 

035 

INSTRUCTION 

PJP 

NJP 

ZJP 

ATT,TTA 

ATT,TTA 

TTA 

LPN 

LPM 

LSN 

LSM 

LOI 

LCM 

LCI 

ADM 

SBM 

SBI 

STM 

INTERPRETATION 

A jump occurrl'.ld with a negative 
argument 

A jump occurred with a positive 
argument 

A jump occurred with a positive 
argument 

A to Tag - Tag to A error on Tag 
3 

A to Tag - Tag to A error on Tag 
2 

Tag to A error on Tag 1 

Logical Product No-address error 
on all ones 

Logical P reduct from Memory error 

Logical Sum No-address error 

Logical Sum Memory error 

Load A Indirect error 

Load A Complement Memory error 

Load A Complement Indirect error 

Add Memory error 

Subtract Memory error 

Subtract Indirect error 

Store Memory error 



TABLE 1. DECK 1 LOGIC TEST INSTRUCTION ERROR CODES (CONT) 

ERROR 
CODE INSTRUCTION INTERPRETATION 

036 STI Store Indirect error 

037 RAO Replace Add One error 

040 RAM Replace Add Memory error 

041 ADI Add Indirect error 

042 LSI Logical Sum Indirect error 

043 LPI Logical Product Indirect error 
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NUMBER: TOJ 

TITLE: I/O Writer Test 

MIN1MUM EQUIPMENT NEEDED: TeleProgrammer 161 writer 

PURPOSE ----
This test checks those instructions not checked in the logic test as well as 
the operation of the 161 Input Output writer. 

OPERATING INSTRUCTIONS 

LOADING ADDRESS: 0000 

TERMINAL ADDRESS: 1700 

STARTING ADDRESS: 0000 

DESCRI~fION: TeleProgrammer will output typewriter speed test on the normal 
channel. It will then accept 250 decimal characters on normal 
input. After the input operation is terminated, the information 
typed in will be typed out on the normal channel. After this 
operation, the test will be run through again with the Input/Output 
operations on the Buffer Channel instead of the normal channel. 

HALT # 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 

The manual interrupt switch may be pushed at any time during 
the program. However, it wHl not be recognized until the 
normal Input/Output operations have been comple~.ed. After the 
interrupt routine is finished, the program will return to the 
beginning of the buffer portion of the main program (F=lJl) 

"P" 
REGISTER 

0006 
202 
203 
204 
205 
206 
207 
210 
352 
146 
220 
354 
221 
360 

JMP FRCJ.1 
LOCATION 

0127 
0136 
0143 
0157 
0212 
0230 
0235 

352 
224 
343 

REM AF?. KS 

Typewriter Not Ready On Initial Status fiequest 
Buffer Busy On ATE (Y04) @ P=Ol26 
Buffer Busy On ATX (YO$)@ P=0135 
Buffer Busy On IBO (Y71) @ P=Ol42 
Buffer Busy On ATE (X04) @ P=Ol56 
Buffer Busy On IBI (Y70) @ P=-0211 
Buffer Busy On ATX (Y05) @ P=0227 
Buffer Busy en IBO (Y?l) @ P=0234 
ETA (X06) Instrn Failed @ P=OJ46 
IBO (Y?l) Failed to Jmp When Buff er ~Jsy 
IBI (Y70) !' II ff II II ff 

End of Test 
Buffer Busy On ATE (XOi) @ P-~223 
Buffer Busy On ATE (X04) @ P--=342 
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0000 X75 
0001 042 
0002 040 
0003 X76 
0004 060 
0005 012 
0006 000 
0007 000 

0010 064 
0011 300 
0012 X20 
0013 001 
0014 102 
0015 064 
0016 024 
0017 000 

0020 X06 
0021 041 
0022 226 
0023 113 
0024 X20 
0025 002 
0026 202 
0027 X20 

0030 003 
0031 302 
0032 X75 
0033 042 
0034 010 
0035 173 
0036 000 
0037 376 

0040 273 
0041 000 
0042 376 
0043 373 
0044 000 
0045 106 
0046 373 
0047 227 

0050 236 
0051 373 
0052 115 
0053 223 
0054 X20 
0055 004 
0056 102 
0057 X75 

EXC 
Status 
REQ 
INA 
ZJD 

Err Halt #1 

JMP to Manual Interrupt 
Routine 
LDN 

ATI I =l 
JMP 

ETA 
STD 
(BxR of 2nd out) 
CIL 
LDN 

ATI I =2 
LDN 

ATI I =3 
EXC 
Select 
Output 
Out 
FM 400 
to 775 

Out 
FM 1000 
to 1375 
Out 
FM 1400 
to 1505 
Out 
FM 1627 

to 1635 
Out 
FM 1515 
to 1622 
LDN 

ATI I =L-1-
EXC 
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0060 042 Select 
0061 020 Input 
0062 X76 INA 
0063 01+1 STD 
0064 113 
0065 X76 INA 
0066 041 STD 
0067 115 

0070 172 INP 
0071 000 FM 2000 
0072 371 to 2370 
0073 041 STD 
00174 120 
0075 061+ JMP 
0076 107 
0077 000 

0100 X04 ATE 
0101 262 Busy Jump 
0102 X20 LDN 
0103 000 
0104 064 JMP 
0105 223 
0106 000 
0107 X75 EXC 

0110 042 Select 
0111 010 Output 
0112 X74 OTN 
0113 000 
0114 X74 OTN 
0115 000 
0116 173 Out 
0117 000 FM 2000 

0120 371 to 2370 
0121 X20 LDN (Buffer Start) 
0122 001 
0123 302 ATI I =l 
0124 X20 LDN 
0125 000 
0126 004 ATE BER:::::L~oo 
0127 202 (Jmp to err #2) 

0130 X20 LDN 
0131 003 
0132 302 ATI I =3 
0133 X20 LDN 
0134 223 
0135 005 ATX BxR = 1622 
0136 203 (~mp to err #3) 
0137 X75 EXC 
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0140 042 Select 
0141 010 Output 
0142 071 IBO 
0143 204 (Jmp to err #4) 
0144 071 IBO 
0145 147 (JMP) 
0146 000 Err Stop #10 
0147 004 ATE 

0150 254 Jmp to Busy Routine #1 
0151 X20 LDN 
0152 004 
0153 302 ATI I =4 
0154 X20 LDN 
0155 000 
0156 004 ATE BER = 2000 
0157 205 JMP to ERR #5 

0160 X20 LDN 
0161 373 
0162 005 ATX B x R = 2373 
0163 206 JMP to ERR #5 
0164 X75 EXC 
0165 042 Select 
0166 020 Input 
0167 064 JMP 

0170 211 
0171 000 
0172 000 
0173 000 
0174 000 
0175 000 
0176 000 
0177 000 

0200 000 ERR# -FmP= 
0201 000 If 

0202 000 " 2 
0203 000 II 3 
0204 000 " 4 
0205 000 II 5 
0206 000 " 6 
0207 000 " 7 

0210 000 8 
0211 070 IBI 
0212 206 (JMP to ERR #6) 
0213 X20 LDN 
0214 000 
0215 202 ATI I =O 
0216 270 IBI. 
0217 100 (JMP) 
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0220 
0221 
0222 
0223 
0221+ 
0225 
0226 
0227 

0230 
0231 
0232 
0233 
0234 
0235 
0236 
0237 

0240 
0241 
0242 
0243 
0244 
0245 

·0246 
0247 

0250 
02~1 
0252 
02)3 
0254 
02)5 
0256 
0257 

0260 
0261 
0262 
G263 
0264 
0265 
0266 
0267 

0270 
0271 
02'/2 

. 0273 
0274 
0275 
0276 
0277 

000 
000 
000 
004 
221 
X20 
373 
00) 

207 
X75 
042 
010 
071 
210 
X20 
000 

004 
267 
064 
340 
000 
000 
000 
000 

000 
000 
000 
000 
055 
274 
013 
064 

147 
000 
055 
275 
013 
064 
100 
055 

276 
013 
064 
236 
000 
000 
000 
000 
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ERR Halt #11 
ERR Halt #13 

ATE BER = 2000 
Jump to Error #3 
LDN 
Reset by Store Instn.@P=0021 
ATX BxR = 2373 

Jmp to Err #7 
EXC 
Select 
Output 
IBO 
Jmp to Err #8 
LDN 055 

247 
064 

ATE 236 
Jmp to Busy Routine #3 
Jmp 

RAO 

CIL (No Jmp) 
JMP 

RAO 

CIL 
JMP 

RAO 

GIL (No Jump) 
JMP 

Busy Count #1 
I! " #2 
If If #3 

Busy 
Routine #1 

Busy 
Routine #2 

Busy 
Routine i/3 



0300 007 CBC 
'0301 X75 EXC. 

0302 042 Select 
0303 010 Output 
0304 X74 OTN 
0305 045 CR 
0306 X74 OTN 
0307 045 CR 

0310 X74 
0311 045 CR 
0312 X20 LDN 
0313 003 
0314 202 ATI I =2 
0315 273 Out 
0316 125 FM 1525 
0317 152 to 1551 

0320 273 Out 
0321 240 FM 1640 
0322 300 to 1677 
0323 X74 OTN 
0324 045 
0325 X74 OTN 
0326 _045 
0327 X74 OTN 

0330 045 
0331 064 JMP 
0332 121 to start of Buffer 
0333 000 
0334 000 
0335 000 
0336 000 
0337 000 

0340 X20 LDN 
0341 377 
0342 004 ATE BER= 377 
0343 360 .Jmp to Err #14 
0344 X20 LDN 
0345 000 
0346 X06 ETA 
0347 X34 SBN 

0350 377 
0351 060 ZJD 
0352 354 
0353 000 ERA #9 
0354 077 Halt End of Test 
0355 000 
0356 000 
0357 000 
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0360 000 ERR #14 
0361 000 
0362 000 
0363 000 
0364 000 
0365 000 
0366 000 
0367 000 

0370 000 
0371 000 
0372 000 
0373 000 
0374 000 
0375 000 
0376 000 
0377 000 

0400 045 CR 
0401 047 Uppers 
0402 001 T 
0403 057 Lowers 
0404 005 H 
0405 014 i 
0406 024 s 
0407 004 Space 

0410 014 i 
0411 020 s 
0412 004 Space 
0413 030 a 
0414 004 Space 
0415 047 Uppers 
0416 016 c 
0417 057 Lowers 

0420 003 0 

0421 006 n 
0422 001 t 
0423 012 r 
0424 003 0 

0425 011 1 
0426 004 Space 
.0427 047 Upper 

0430 022 D 
0431 057 Lower 
0432 030 a 
0433 001 t 
0434 030 a 
0435 004 Space 
0436 047 Upper 
043? 016 c 
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0440 057 Lowers 
0441 003 0 

0442 012 r 
0443 015 p 
0441+ 003 0 

0445 012 r 
01~6 030 a 
0447 001 t 

0450 014 i 
0451 003 0 

0452 006 n 
0453 004 Space 
0454 001 t 
0455 025 y 
0456 015 p 
0457 020 e 

0460 031 w 
0461 012 r 
0462 014 1 
0463 001 t 
0464 020 e 
0465 012 r 
0466 . - 004 __ Space 
0467 024 s 

0470 015 p 
0471 020 e 
0472 020 e 
0473 022 d 
0474 004 Space 
Oit-75 001 t 
0476 020 e 
0477 024 p 

0500 001 t 
0501 042 
0502 004 Space 
0503 004 Space. 
0504 047 Uppers 
0505 001 T 
0506 057 Lowers 
0507 005 h 

0510 020 e 
0511 012 r 
0512 020 e 
0513 045 C.R 40 
0514 030 a 
0515 012 i 
0516 020 e 

0517 004 Space 00 
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0520 030 a 
0521 015 p 
0522 015 p 
0523 012 r 
0524 003 0 

0525 027 x 
0526 042 
0527 004 Space 

0530 060 7 
0531 056 0 

0532 004 Space 
0533 022 d 
0534 ' 020 e 
0535 016 c 
0536 014 i 
0537 007 m 

0540 030 a 
0541 011 1 
0542 004 Space 
0543 016 c 
0544 005 h 
0545 030 a 
0546 012 r 
0547 030 a 

0550 016 c 
0551 001 t 
0552 020 0 

0553 012 r 
0554 024 s 
0555 004 Space 
0556 015 p 
0557 020 e 

0560 012 r 
0561 004 Space 
0562 011 1 
0563 014 i 
0564 006 n 
0565 020 e 
0566 042 
0567 004 Space 

0570 004 Space 
0571 047 Uppers 
0572 001 T 
0573 057 Lowers 
0574 005 h 
0575 020 e 
0576 004 Space 
0577 024 s 



0600 015 p 
0601 020 e 
0602 020 e 
0603 022 d 
0604 004 Space 
0605 024 6 

0606 005 h 
0607 003 0 

0610 034 u 
0611 011 1 
0612 022 d 
0613 004 Space 
0614 023 b 
0615 020 e 
0616 045 C.R. 
0617 023 b 

0620 020 e 
0621 001 1 
0622 031 w 
0623 020 e 
0624 020 e 
0625 006 n 
0626 004 Space 
0627 074 1 

0630 056 0 

0631 004 Space 
0632 030 a 
0633 006 n 
0634 022 d 
0635 004 Space 
0636 074 1 
0637 070 2 

0640 004 Space 
0641 016 c 
0642 005 h 
0643 030 a 
0644 012 i 
0645 030 a 
0646 016 c 
0647 001 t 

0650 020 0 
0651 012 i 
0652 024 s 
0653 004 Space 
0654 015 p 
0655 020 e 
0656 012 i 
0657 004 Space 
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" 
0660 024 s 
0661 020 e 
0662 016 c 
0663 003 0 

06611. 006 n 
0665 022 d 
0666 042 
0667 004 Space 

0670 004 Space 
0671 047 Uppers 
0672 011 1 
0673 057 Lower 
0674 003 0 

0675 031 w 
0676 020 e 
0677 012 r 

0700 004 Space 
0701 016 c 
0702 030 a 
0703 024 s 
0704 020 e 
0705 050 ; 
0706 004 Space 
0707 030 a 

0710 023 b 
0711 016 c 
0712 022 d 
0713 020 e 
0714 026 f 
0715 013 g 
0716 005 h 
0717 014 i 

0720 032 j 
0721 036 h 
0722 011 1 
0723 007 m 
0724 006. n 
0725 045 C.R. 
0726 003 0 

0727 015 p 

0730 035 q 
0731 012 i 
0732 024 s 
0733 001 t 
0734 034 u 
0735 017 v 
0736 031 w 
0737 027 x 
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0740 025 y 
0711-1 021 z 
0742 056 0 

0743 074 1 
0744 070 2 
0745 064 3 
0746 062 4 
0747 066 5 

0750 072 6 
0751 060 7 
0752 033 8 
0753 037 9 
0754 052 
0755 041+ 1 
0756 054 1 
0757 046 + 

0760 042 
0761 050 
0762 040 
0763 002 = 
0764 004 SP 
0765 047 Uppers 
0766 034 u 
0767 015 p 

0770 015 p 
0771 020 e 
0772 012 r 
0773 004 Space 
0774 016 c 
0775 030 A 
0776 047 Uppers 
0777 047 Uppers 

1000 024 ~ .., 
1001 020 e 
1002 050 
1003 004 Space 
1004 030 A 
1005 023 B 
1006 016 c 
1007 022 D 

1010 020 E 
1011 026 F 
1012 013 G 
1013 005 H 
101.4 01.4 I' 
1015 032 J 
1016 036 K 
1017 Oil L 



1020 007 M 
1021 006 N 
1022 003 0 
1023 015 p 
1024 035 Q 
1025 012 R 
1026 024 s 
1027 001 T 

1030 034 u 
1031 017 v 
1032 031 w 
1033 027 x 
1034 025 y 
1035 021 z 
1036 045 C.R. 
1037 056 ) 

1040 074 -}~ 

1041 070 @ 

1042 064 # 
1043 062 $ 
1044 066 % 
1045 072 ¢ 
1046 060 & 
1047 033 ~ 

1050 037 ( 
1051 052 
1052 044 ? 
1053 054 " 
1054 046 0 
1055 042 0 

1056 050 
1057 040 

1060 002 + 
1061 004 Space 
1062 004 Space 
1063 030 A 
1064 057 Lowers 
1065 011 1 
1066 011 e 
1067 004 Space 

1070 036 
1071 020 e 
1072 025 y 
1073 024 s 
1074 004 Space 
1075 024 s 
1076 005 h 
1077 003 0 
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1100 034 u 
1101 011 1 
1102 022 d 
1103 004 Space 
1104 024 s 
2-105 001 t 
1106 012 r 
1107 011+ i 

lllG 036 k 
1111 020 e 
11J2 OOh Space 
1113 031 w 
1111+ 014 i 
1115 001 t 
1116 005 h 
lH? 001+ Space 

1120 034 w 
1121 006 n 
1122 014 i 
1123 026 f 
112h 003 0 

1125 012 u 
1126 007 m 
1127 004 Space 

1130 026 f 
1131 003 0 

1132 012 u 
1133 016 c 
1134 020 e 
1135 042 
1136 004 Space 
113? 004 Space 

1140 047 u.c. 
1141 030 A 
1142 057 L.C. 
1143 011 1 
1144 011 1 
1145 Oh5 C.R. 
1146 016 c 
lll/7 005 h 

1150 030 n 
1151 012 u 
1152 030 a 
1153 016 c 
1154 001 t 
1155 020 0 

1156 012 u 
1157 024 s 
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1160 004 Space 
1161 024 s 
1162 005 h 
1163 003 0 

1164 034 u 
1165 011 1 
1166 022 d 
1167 004 Space 

1170 023 b 
1171 020 e 
1172 004 Space 
1173 011 1 
1174 020 e 
1175 013 g 
1176 014 l 

1177 023 b 

1200 011 1 
1201 020 e 
1202 004 Space 
1203 031 w 
1204 014 i 
1205 001 t 
1206 005 h 
1207 004 Space 

1210 001 t 
1211 005 h 
1212 020 e 
1213 004 Space 
1214 036 h 
1215 020 e 
1216 025 y 
1217 004 Space 

1220 015 p 
1221 012 u 
1222 020 e 
1223 024 s 
1224 024· s 
1225 034 w 
1226 012 u 
1227 020 e 

1230 004 Space 
1231 016 c 
1232 003 0 

1233 OC6 n 
1234 001 t 
1235 012 u 
1236 003 0 

1237 011 1 
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1240 004 Space 
1241 024 s 
1242 020 e 
1243 001 t 
1241+ 004 Space 
1245 030 a 
1246 001 t 
1247 004 Space 

1250 021 z 
1251 020 e 
1252 012 u 
1253 003 0 

1254 042 
1255 045 C.R. 
1256 047 u.c. 
1257 023 B 

1260 057 L.c·. 
1261 030 a 
1262 004 Space 
1263 004 Space 
1264 061 B.S. 
1265 061 B.S. 
1266 016 c 
1267 03l> k 

1270 024 s 
1271 015 p 
1272 004 Space 
1273 016 c 
1274 020 e 
1275 004 Space 
1276 061 B.S. 
1277 061 B.S. 

1300 061 B.S. 
1301 061 B.S. 
1302 030 a 
1303 016 c 
1304 020 e 
1305 004 Space 
1306 003 0 

1307 015 p 

1310 020 e 
1311 012 u 
1312 030 a 
1313 004 Space 
1314 061 B.S. 
1315 001 t 
1316 014 i 
1317 003 0 . 



1320 006 n 
1321 004 Space 
1322 014 i 
1323 024 s 
1324 OOli. Space 
1325 006 n 
1326 001+ Space 
1327 004 Space 

1330 004 Space 
1331 004 Space 
1332 004 Space 
1333 061 B.S. 
1334 061 B.S. 
1335 061 B.S. 
1336 061 B.S. 
1337 061 B.S. 

1340 003 0 

1341 031 w 
1342 004 Space 
1343 023 b 
1344 047 u.c. 
1345 004 Space 
1346 004 Space 
1347 004 Space 

1350 004 Space 
1351 061 B.S. 
1352 061 B.S. 
1353 061 B.S. 
1354 061 B.S. 
1355 057 L.C. 
1356 020 e 
1357 014 i 

1360 006 n 
1J61 013 g 
1362 004 Space 
1363 061 B.S. 
1364 01+5 C.R. 
1365 016 c 
1366 004 Space 
1367 OOh Space 

1370 004 Space 
1371 001+ Space 
13'12 004 Space 
1373 004 Space 
1374 004 Space 
1375 004 Space 
1376 057 L.C. 
1377 057 L.c·. 
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1400 004 Space 
1401 061 B.S. 
1402 061 B.S. 
U.03 061 B.S. 
1401+ 061 B.S. 
1405 061 B.S. 
1406 061 B.S. 
1407 061 B.S. 

1410 061 B.S. 
1411 061 B.S. 
U.12 057 L.C. 
1413 005 h 
1411~ 047 u.c. 
1415 004 Space 
11+16 004 
1417 004 

1420 004 
1421 004 
1422 004 
1423 004 
1424 004 
1425 004 
1426 004 Space 
1427 061 B.S. 

1430 061 
1431 061 
1432 061 
1433 061 
1434 061 
1435 061 
1436 061 
1437 061 

1440 061 B.S. 
1441 057 L.C. 
1442 020 e 
1443 004 Space 
1444 036 k 
1445 004 Space 
1446 OOh 
1447 004 Space 

11~50 061 B.S. 
1451 061 B.S. 
1452 061 B.S. 
1453 020 e 
1454 004 Space 
11+55 061 B.S. 
1456 022 d 
1457 061 B.S •. 
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11+60 061 B.S. 
11+61 061 B.S. 
1462 061 B.S. 
1463 016 c 
1464 004 Space 
1465 004 Space 
1466 004 Space 
1467 042 

1470 045 C.R. 
1471 047 u.c. 
1472 001 y 
1473 005 h 
1474 014 i 
1475 024 s 
11+76 004 Space 
1477 014 1 

1500 024 s 
1501 004 Space 
1502 001 t 
1503 005 h 
1504 020 e 
1505 004 Space 
1506 023 B 
1507 034 u 

1510 026 f 
1511 026 f 
1512 020 E 
1513 012 R 
1514 004 Space 
1515 016 c 
1516 005 

* 1517 030 

1520 006 N 
1521 006 N 
1522 020 E 
1523 011 L 
1524 042 
1525 045 C.R. 
1526 047 u.c. 
1527 001 T 

1530 00) H 
1531 020 E 
1532 004 Space 
15J3 001 T 
1534 020 E 
1535 011 L 
1536 020 E 
1537 015 p 
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1540 012 R 
1541 003 0 
1542 013 G 
1543 012 R 
1544 030 A 
1545 007 M 
1546 007 M 
1547 020 E 

1550 012 R 
1551 004 Space 
1552 031 w 
1553 014 i 
1554 011 L 
1555 Oil L 
1556 004 Space 
1557 006 N 

1560 003 0 
1561 031 w 
1562 004 Space 
1563 030 A 
1564 016 c 
1565 016 c 
1566 020 E 
1567 015 p 

1570 001 T 
1571 004 Space 
1572 057 L.C. 
1573 070 2 

1~ 1574 066 s 
1575 056 0 
1576 004 Space 
1577 047 u.c. 
1600 022 D 
1601 020 E 
1602 016 c 
1603 014 i 
1604 007 M 
1605 030 A 
1606 011 L 
1607 004 Space 

1610 016 c 
1611 005 H 
1612 030 A 
16]3 012 R 
1614 030 A 
1615 016 c 
1616 001 T 
1617 020 E 
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1620 012 R 
1621 024 s 
1622 042 . 
1623 045 C.R. 
1624 004 
1625 000 
1626 004 Space 
1627 006 N 

1630 003 0 
1631 012 R 
1632 007 M 
1633 030 A 
1634 011 L 
1635 004 Space 
1636 000 
1637 000 

1640 .005 H 
1641 030 A 

1642 024 s 
1643 004 Space 
1644 012 R 
1645 020 E 
1646 - 016--. ·C--
1647 003 0 

1650 013 G 
1651 006 N 
1652 OJJ+ i 
1653 021 z 
1654 020 E 
1655 022 D 
1656 004 Space 
1657 007 M 

1660 030 A 
1661 006 N 
1662 034 u 
1663 030 A 
1664 011 L 
1665 004 Space 
1666 014 i 
1667 006 N 

1670 001 T 
1671 020 E 
1672 012 R 
1673 012 R 
1674 034 u 
1675 015 p 
1676 001 T 
1677 042 
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NUivIBER: T09 

TITLE: Paper Tape Reader Variable Speed Test 

MINIMUM EQUIPMENT _NEED?D: 8092, 350, or 8098 

PURPOSE 

This program will test the reader at variable speeds. 

OPERATING INSTRUCTIONS 

LOAD ADDRESS: 0:00 

STARTING ADDRESS: 000 for 8 level 
Oll for 7 level 

TERMINAL ADDRESS: 154 

Prepare a closed loop of paper tape with binary numbers of 1 through 377 in 
sequence, any number of times (for 8 level tape). For 7 level, the numbers 
would be 1 through 177. There may be any length of leader desired. Place 
the tape in reader (anywhere in leader). Start run at 000 for 8 level tape or 
011 for 7 level tape. 

DESCRIPTION 

Test will start reading tape slowly then pick up speed after each set of numbers 
until full speed is reached, then back _to slow speed and repeat. Program stops 
only if a bit error occurs. If an error occurs, look at location P == 151 to find 
out what the reader read. Look at location P = 150 to find out what it should 
have read. 

HALTS 

p = 105 Error in bits. 
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0000 020 LDN 
0001 001 
0002 041 STM 
0003 137 
0004 064 UJP 
0005 050 
0006 
0007 
0010 113 CIL 
0011 020 LDN 
0012 201 
0013 041 STM 
0014 137 
0015 064 UJP. 
0016 050 
0017 i 

0020 113 CIL 

0030 113 CIL 

0040 113 CIL 

0050 075 EXF Select Paper Tape Reade.r 
0051 041 
0052 002 
0053 076 INA Loop Until Find a 1 on Tape 
0054 034 SBN 
0055 001 
0056 061 NZP 
0057 053 
0060 020 LON 
0061 001 
0062 041 STM 
0063 150 
0064 064 UJP 
0065 074 

0074 076 INA Test Each Character 
0075 041 STM 
0076 151 
0077 055 RAO 
0100 150 
0101 035 SBM 
0102 151 

. 0103 060 ZJP 
0104 106 
0105 077 HLT 
0106 021 LDM 
0107 154 
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OHO 041 STM 
0111 152 
0112 64 UJP 
0113 126 

0126 055 RAO Timing Delay 
0127 153 
0130 055 RAO 
0131 152 
0132 061 NZP 
0133 112 
0134 021 LDM 
0135 150 
0136 030 ADN 
0137 001 
0140 061 NZP 
0141 074 Test Does Not Allow for 377 on 
0142 020 LDN 8-Level Tape or 177 on 7-Level 
0143 040 Tape 
0144 051 RAM 
0145 154 
0146 064 UJP 
0147 053 
0150 . 001 
0151 000 
0152 000 
0153 000 
0154 000. 
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NUfvlBER: TIO 

TITLE: Paper Tape Reader Speed Test 

MINIMUM EQUIPMENT NEEDED: 8092, 8299 

PURPOSE 

This program will test the reader at a speed. dependent on number put in A. 

OPERATING INSTRUCTIONS 

LOAD ADDRESS: 000 

ST AR TING ADDRESS: 000 

TERMINAL ADDRESS: 303 

Prepare a closed loop of tape with 52 and 125 on it alternately. This must be 
the only thing on it (no leader). Tape can be any length desired. Put in A 
any constant from 1 through 376 to determine delay between frames. The 
number~ roughly ~proximates the number of milUseconds delay. 

DESCRIPTION 

The 52-125 tape will be read at a constant speed determined by number in A 
and will only stop if an error is detected. 

p = 075 
p = 123 

HALTS 
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0000 041 STM 
0001 303 
0002 064 UJP 
0003 060 

0010 113 CIL 

0020 113 CIL 

0030 113 CIL 

0040 113 CIL 

0050 

0060 075 EXF Select Paper• Tape Reader 
0061 041 
0062 002 
0063 076 INA Check for 52 
0064 034 SBN 
0065 052 
0066 060 ZJP 
0067 116 
0070 076 INA 
0071 034 SBN 
0072 052 
0073 060 ZJP 
0074 076 
0075 077 HLT Stop if not Proper Sequence or 
0076 025 LCM Read Correctly 
0077 303 
0100 041 STM Delay before Reading next Frame 
0101 302 
0102 021 LDM 
0103 301 
0104 041 STM 
0105 300 
0106 055 RAO 
0107 300 
0110 061 NZP 
0111 106 
0112 055 RAO 
0113 302 
0114 061 NZP 
0115 102 
0116 076 INA 
0117 034 SBN 

{T10-2} 



0120 125 Check for 125 
0121 060 ZJP 
0122 124 
0123 077 HLT Stop if 52 not Followed by 125 
0124 025 LCM 
0125 303 
0126 041 STM Delay Before Reading Next Frame 
0127 302 
0130 021 LDM 
0131 301 
0132 041 STM 
0133 300 
0134 055 RAO 
0135 300 
0136 061 NZP 
0137 134 
0140 055 RAO 
0141 302 
0142 061 NZP 
0143 130 
0144 064 UJP 
0145 070 

0300 - 0'10 - . 
0301 340 
0302 376 
0303 001 
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NU:MBER: T 11 

TITLE: Paper Tape Punch and Reader Test 

MINIMUM EQUIPMENT NEEDED: 8092, 8299, 8291, BRPE-11 

PURPOSE 

To test the Paper Tape Punch and Reader for reliability. 

OPERATII\'G INSTRUCTIONS 

LOAD ADDRESS: 000 

STARTING ADDRESS: 002 

TERMINAL ADDRESS 1337 

Part 1: Turn punch on and punch out a small amount of leader. l\'13.ster clear, 
set P = 002t and put computer in run. The punch will run out enough tape to 
reach the reader and stop. 

Part 2: Insert tape into reader anywhere in leader and start run at P = 000. 
The test will continue to punch and read until an error occurs. 

NOTE: To change length of loop, change number in location l 00. 

DESCRIPTION 

This test will punch out the words "THIS IS A TEST" followed by a binary 
count from 1 to 177 . This entire bit pattern will then be read and checked 
for accu:racy by the reader. 

HALTS 

p = 103 

p = 131 
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End of Part 1. Proceed as in 
Part 2. 

Error in bits. Character wil 1 be 
in A. If the error is visible on 
tape, it is a punch error, other­
wise it is a reader error. 



0000 064 UJP 
0001 104 
0002 064 UJP 
0003 060 

0010 113 CIL 

0020 113 CIL 

0030 113 CIL 

0040 113 CIL 
0041 000 
0042 000 
0043 000 

··· 0044 000 
0045 000 
0046 000 
0047 000 
0050 000 
0051 000 
0052 000 
0053 000 
0054 000 
0055 000 
0056 000 
0057 000 
0060 010 LON 
0061 000 
0062 041 STM 
0063 041 
0064 020 LDN 
0065 002 
0066 102 ATT 
0067 075 EXF Select Paper Tape Punch 
0070 041 
0071 004 
0072 173 OUT Punch Out Test Message 3 Time::; 
0073 000 and Stop 
0074 340 
0075 055 RAO 
0076 041 
0077 034 SBN 
0100 003 
0101 063 NJP 
0102 072 
0103 077 HLT End Part 1 
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010·1 075 EXF Select Paper Tape Reader 
0105 041 
0106 002 
0107 076 INA Loop Until End of Leader 
0110 060 ZJP 

I 

0111 107 '\ 
0112 020 LDN Read and Compare Message 
0113 001 
0114 041 STM 
0115 124 
0116 064 UJP 
0117 122 
0120 000 
0121 000 
0122 076 INA 
0123 135 SBM 
0124 001 
0125 060 ZJP 
0126 132 
0127 122 LDI 

---0130 ---124 
0131 077 HLT Halt if Any Word Does Not Compare 
0132 021 LDM 
0133 124 
0134 030 ADN 
0135 040 
0136 060 ZJP 
0137 144 
0140 055 RAO 
0141 124 
0142 064 UJP 
0143 122 
0144 075 EXF Output Message Every Time 
0145 041 Testing of Message is Ended 
0146 004 
0147 173 OUT 
0150 000 
0151 340 
0152 075 EXF 
0153 041 
0154 002 
0155 064 UJP 
0156 104 

1000 001 Message to be Punch and Read 
1001 001 
1002 001 
1003 177 
1004 001 
1005 001 
1006 001 
1007 000 
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1010 000 
1011 177 
1012 010 

. 1013 010 
1014 010 
1015 177 
1016 000 
1017 000 
1020 177 
1021 000 
1022 000 
1023 106 
1024 111 
1025 lll 
1026 111 
1027 061 
1030 000 
1031 000 
1032 000 
1033 000 
1034 177 
1035 000 
1036 000 
1037 106 
1040 111 
1041 111 
1042 111 
1043 061 
1044 000 
1045 000 
1046 000 
1047 000 
1050 177 
1051 005 
1052 005 
1053 005 
1054 177 
1055 000 
1056 000 
1057 000 
1060 000 
1061 001 
1062 601 
1063 001 
1064 177 
1065 001 
1066 001 
1067 001 
1070 000 
1071 ooo 
1072 177 
1073 Ill 
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1074 111 
1075 111 
1076 101 
1077 OOD 
1100 000 
1101 106 
1102 111 
1103 111 
1104 111 
1105 061 
1106 000 
1107 000 
1110 001 
1111 001 
1112 001 
1113 177 
1114 001 1' 

1115 001 
1116 001 
1117 000 
1120 010 
1121 010 
1122 010 
1123 010 
1124 010 
1125 010 
1126 010 
1127 010 
1130 01-0 
1131 001 
1132 002 
1133 003 
1134 004 
1135 005 
1136 006 
1137 007 
1140 010 
1141 Oll 
1142 012 
1143 013 
1144 014 
1145 015 
1146 016 
1147 017 
1150 020 
1151 021 
1152 022 
115:3 023 
11.54 . 024 
1155 025 
1156 026 
1157 027 
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1160 
1161 
1162 
1163 
1164 
1165 
1166 
1167 
1170 
1171 
1172 
1173 
1174 
1175 
1176 
1177 
1200 
1201 
1202 
1203 
1204 
1205 
1206 
1207 
1210 
1211 
1212 
1213 
1214 
1215 
1216 
1217 
1220 
1221 
1222 
1223 
1224 
1225 
1226 
1227 
1230 
1231 
1232 
1233 
1234 
1235 
1236 
1237 
1240 
1241 
1242 
1243 
1244 
1245 
1246 
1247 

030 
031 
032 
033 
034 
035 
036 
037 
040 
041 
042 
Q43 
044 
045 
046 
047 
050 
051 
052 
053 
054 
es5 
056 
Q57 
060 
061 
062 
063 
@64 
065 
066 
067 
070 
071 
072 
073 
074 
075 
076 
077 
100 
101 
102 . 
103 
104 
105 
106 
107 
110 
111 
112 
113 
114 
115 
116 
117 {T11-6} 



1250 120 
1251 121 
1252 122 
1253 123 
1254 124 
1255 125 
1256 126 
1257 127 
1260 130 
1261 131 
1262 132 
1263 133 
1264 134 
1265 135 
1266 136 
1267 137 
1270 140 
1271 141 
1272 142 
1273 143 
1274 144 
1275 145 
1276 146 
1277 147 
1300 150 
1301 151 
1302 152 
130.3 153 
1304 154 
1305 155 
1306 156 
1307 157 
1310 160 
1311 161 
1312 162 
1313 163 
1314 164 
1315 165 
1316 166 
1317 167 
1320 170 
1321 171 
1322 172 
1323 173 
1324 174 
1325 175 
1326 176 
1327 177 
1330 ooo 
1331 000 
1332 ooo 
1333 000 
1334 000 
1335 000 
1336 ooo 
1337 ooo {T11-7} 



NUMBER: Tl2 

TITLE: Paper Tape Punch Test 

MINilv1UM EQUIPMENT NEEDEJ2: 8092, 8091 (BRPE-11) 

PURPOSE 

This program will test the Paper Tape Punch without using the reader. 

OPERATING INSTRUCTIONS 

LOAD ADDRESS: 000 

STARTING ADDRESS: 000 

TERMINAL ADDRESS: 1107 

Start this test at 000 and visually inspect tape punched out. It should look 
like this: 

10 times, then repeats whole sequence 
___ _,A ___ _ 

( l 

T E 5 T-~~~~~[>( 
The test will run until manually stopped. This test will work on either 7 level 
or 8 level, but only 7 channels are used in either case. 

HALTS 

None. 
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0000 064 UJP 
0001 060 

0010 113 CIL 

0020 113 CIL 

0030 113 CIL 

0040 113 CIL 
0041 012 
004·2 365 

0060 020 LDN 
0061 002 
0062 202 ATT 
0063 075 EXF 
0064 041 
0065 004 
0066 273 OUT Select Paper Tape Punch 
0067 000 
0070 070 
0071 025 LCM 
0072 041 
0073 041 STM 
0074 042 
0075 273 OUT Punch Out Word Test 
0076 070 
0077 llO 
0100 055 RAO 
0101 042 
0102 060 ZJP 
0103 066 
0104 064 UJP 
0105 075 

1000 001 Punch Out Test Pattern 10 Time!::> 
1001 001 (Test Pattern as Shown on 1st page' 
1002 001 

--1003 177 
1004 001 
1005 001 
1006 001 
1007 000 
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1010 000 
1011 000 
1012 000 
1013 177 
1014 111 
1015 111 
1016 101 
1017 101 
1020 000 
1021 000 
1022 000 
1023 000 
1024 106 
1025 111 
1026 111 
1027 111 
1030 061 
1031 000 
1032 000 
1033 000 
1034 000 
1035 001 
1036 001 
1037 001 
1040 177 
1041 001 
1042 001 
1043 001 
1044 000 
1045 000 
1046 000 
1047 000 
1050 000 
1051 000 
1052 000 
1053 000 
1054 010 
1055 010 
1056 010 
1057 010 
1060 000 
1061 000 
1062 000 
1063 000 
1064 000 
1065 000 
1066 000 
1067 000 
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1070 
1071 
1072 
1073 
1074 
1075 
1076 
1077 
1100 
1101 
1102 
1103 
1104 
1105 
1106 
1107 

177 
177 
177 
177 
177 
177 
177 
000 
101 
0~2 
Ol4 
010 
024 
042 
101 
000 
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NUMBER: Tl3 

TITLE: Paper Tape Punch Residual Magnetism Test 

MINIMUM_EQUIPMENf NEEDED: 8092, 8091 (BRPE-11) 

PURPOSE 

This program will test the punch power supply load down and punch residual 
magnetism. · 

OPERA TING INSTRUCTIONS 

LOAD ADDRESS: 000 

ST ART ADDRESS: 011 for 7 level 
000 for 8 level 

TERMINAL ADDRESS: 310 

Run out enough leader to reach the reader. Put tape in reader anywhere in 
the leader. Put computer in run and test will continue until an error occurs. 

DESCRIPTION 

Patterns are punched such that good transient response is required. These 
patterns are then read to check accuracy. 

p = 150 

p = 160 

p = 203 

HALTS 
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Error in channel. 
Location 302 shown particular channel 
Error on 0 (no punch). 

Error in 177 # 



0000 020 LDN Set up for 8- Level Punc 
0001 377 
0002 041 STM 
0003 301 
0004 064 UJP 
0005 050 

0010 113 CIL 
OOll 020 LON Set up for 7-Level Punch Test 
0012 177 
0013 041 STM 
0014 301 
0015 064 UJP 
0016 050 
0017 
0020 113 CIL 

0030 113 CIL 

0040 113 CIL 

0050 020 LDN 
0051 001 
0052 041 STM 
0053 300 
0054 041 STM 
0055 302 
0056 075 EXF Select Paper Tape Punch 
0057 041 
0060 004 
0061 074 OTN Punch Zer'o Word 
0062 000 
0063 025 LCM 
0064 304 
0065 041 STM 
0066 305 
0067 073 OUT Punch Out 3 7 7 Words 1 (2,4,10, 
0070 300 20, 100) 
0071 - -- 301, ·-, 
0072 055 RAO 
0073 305 
0074 061 NZP 
0075 067 
0076 055 RAO (Increment Location 310 by 2) 
0077 310 3 77 Times 
0100 055 RAO 
0101 310 
0102 055 RAO 
0103 307 
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0104 
0105 
0106 
0107 
OllO 
0111 
0112 
0113 
0114 
0115 
0116 
0117 
0120 
0121 
0122 
0123 
0124 
0125 
0126 
0127 
0130 
0131 
0132 
0133 
0134 
0135 
0136 
0137 
0140 
0141 
0142 
0143 
0144 
0145 
0146 
0147 
0150 
0151 
0152 
0153 
0154 
0155 
0156 
0157 
0160 
0161 
0162 
0163 
0164 
0165 
0166 
0167 

061 
076 
074 
000 
021 
300 
001 
011 
301 
064 
213 
025 
304 
041 
305 
073 
301 
302 
055 
305 
061 
123 
064 
221 
000 -
025 
304 
041 
305 
076 
060 
141 
035 
302 
060 
151 
000 
055 
305 
061 
141 
076 
060 
161 
000 
021 
302 
001 
011 
301 
041 
302 

NZP 

OTN 

LDM 

SHA 
LPM 

UJP 

LCM 

STM 

OUT 

RAO 

NZP 

UJP 

LCM 

STM 

INA 
ZJP 

SBM 

ZJP 

ERR 
RAO 

NZP 

INA 
ZJP 

ERR 
LDM 

SHA 
LPM 

STM 
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Punch Out Zero Word 

Shift Level Being Punched 

Punch Out 1 77 Word 3 77 Times 

Loop Through Leader 

Check for 377 1 1s :z,4,10.40,100) 

Error in Particular Channel Level 
(could be either punch or reader) 

Error if no Zero Word After Each 
Phase of Pattern 

Shift Level Being Checked 
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0170 061 NZP 
0171 135 
0172 025 LCM 
0173 304 
0174 041 STM 
0175 305 
0176 076 INA Check 177 (377) Words 
0177 035 SBM 
0200 301 
0201 060 ZJP 
0202 204 
0203 000 ERR Error In 177 or 377 
0204 055 RAO 
0205 305 
0206 061 NZP 
020'7 176 
0210 064 UJP 
0211 050 
0212 
0213 041 STM 
0214 300 
0215 061 NZP 
0216 063 
0217 064 UJP 
0220 117 
0221 074 OTN Punch Out Good Length Leader 
0222 000 After Pattern 
0223 055 RAO 
0224 234 
0225 061 NZP 
0226 235 
0227 075 EXF Select Paper Tape Reader 
0230 041 
0231 002 
0232 064 UJP 
0233 135 
0234 000 
0235 074 OTN 
0236 OQJ 
0237 074 OTN 
0240 000 
0241 074 OTN 
0242 000 
0243 064 UJP 
0244 221 

0300 001 
0301 377 
0302 001 
0303 
0304 000 
0305 000 
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0306 
0307 
0310 

000 
000 
000 

{T13-5} 



NUMBER: Tl4 

TITLE: Timing Test for 167 - 2 Card Reader 

MINIMUM EQUIPMENT NEEDED: 8092, 167-2, 8094 

PURPOSE 

This program wil 1 check Card Reader for proper timing between columns and 
between cards o 

OPERATING INSTRUCTIONS 

LOAD ADDRESS: 000 

STARTING ADDRESS: 000 

TERMINAL ADDRESS: 376 (destroys locations 1000 - 1117) 

Put a deck of Hollerith cards (with any legal information on them) in the hopper 
and turn computer on run. Program will run until cards run out. 

DESCRIPTION 

This program introduces delays between reading columns and cards to see that 
an input disconnect does not occur if timing is correct o 

P= 72 

p = 75 

p = 127 

HALTS 

{T14-1} 

Status halt. A = Status 

Available time between cards is 
less than 75 ms. 

Available time between· columns 
is less than 1. 5 ms. 



0000 064 UJP 
0001 050 

0010 113 CIL 

0020 113 CIL 

0030 113 CIL 

0040 113 CIL 

0050 075 EXF 
0051 063 
0052 001 
0053 020 LDN 
0054 002 
0055 202 ATT 
0056 064 UJP 
0057 163 
0060 076 INA 
0061 076 INA 
0062 060 ZJP 
0063 100 
0064 034 SBN 
0065 010 
0066 060 ZJP 
0067 075 
0070 030 ADN 
0071 010 
0072 077 HLT 
0073 064 UJP 
0074 056 
0075 077 HLT 
0076 064 UJP 
0077 056 
0100 075 EXF 
0101 045 
0102 006 
0103 272 INN 
0104 000 
0105 012 
0106 020 LDN 
0107 313 
0110 041 STM 
Olll 376 
0112 055 RAO 
0113 376 
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0114 061 NZP 
0115 112 
0116 272 INN 
0117 000 
0120 106 
0121 064 UJP 
0122 170 
0123 076 INA 
0124 076 INA 
0125 060 ZJP 
0126 132 
0127 077 HLT 
0130 064 UJP 
0131 056 
0132 075 EXF 
0133 045 
0134 006 
0135 020 LDN 
0136 000 
0137 041 STM 
0140 376 
0141 020 LDN 
0142 365 
0143 041 STM 

--0144- ·--·· -·---· ·- - --375 .. - -"·"·-· ---- - --

0145 055 RAO 
0146 376 
0147 061 NZP 
0150 145 
0151 055 RAO 
0152 375 
0153 061 NZP 
0154 145 
0155 272 INN 
0156 000 
0157 120 
0160 CQ4 UJP 
0161 056 
0162 
0163 075 EXF 
0164 045 
0165 040 
0166 064 UJP 
0167 060 
0170 075 EXF 
0171 045 
0172 040 
0173 064 UJP 
0174 123 

0376 000 
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NUMBER: Tl5 

TrfLE: 167-2 Card Reader Test 

MINilvlUM EQUIPMENT NEEDED: 8092, 8094, 167-2 

PURPOSE 

This program wHl test the card reader for eac~1 mode. 

OPERATING INSTRUCTIONS 

LOAD ADDRESS: 000 

ST ARTI1\1G ADDRESS: 000 for Status Check (Section 1} 
002 for Single Cycle Read (Section 2) 
004 for Free Run Read (Section 3) 
006 for H-_,.BCD (Section 4) 

TERMINAL ADDRESS: i357 (destroys locations up to 1637) 

Section 1: Status Check. Status responses can be checked by simulating 
conditions. A halt will appear at 062 and A will display the status code. 
Reset run switch to continue this section. 

Section 2: Single Cycle binary read. Use any size deck of binary cards all 
with identical information. One card will be read and a halt will occur at 
P ... 117. Reset run switch and test will continue checking each card against 
the original one. 

Section 3: Free Run binary read. Works just like Section 2, only in free 
run mode. 

Section 4: H -':1 BCD. Requires a deck of Hollerith cards exactly like program 
from (1240 - 1357). These cards will be checked against information in storage. 

p = 062 

P= 110 or 127 

p::: 117 

p = 144 

HALTS 
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Status halt section 1. A = status. 

Status halt. A = status. 

End of buffer card read. Reset 
run switch. 

Error in read. 



0000 064 UJP 
0001 050 
0002 064 
0003 211 
0004 064 
0005 233 
0006 064 
0007 255 
0010 113 CIL 

0020 113 CIL 

0030 113 CIL 

0040 113 CIL 

0050 075 EXF 
0051 063 
0052 001 
0053 075 EXF 
0054 045 
0055 040 
0056 076 INA 
0057 076 INA 
0060 060 ZJP 
0061 053 
0062 077 HLT 
0063 064 UJP 
0064 053 
0005 075 EXF 
0066 063 
0067 001 
0070 020 LDN 
0071 001 
0072 102 ATT 
0073 020 'LDN 
0074 002 
0075 202 ATT 
0076 020 LDN 
0077 003 
0100 302 ATT 
0101 075 EXF 
0102 045 
0103 040 
0104 076 INA 
0105 076 INA 
0106 060 ZJP 
0107 111 
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0110 077 HLT 

0111 075 EXP 
0112 045 
0113 002 
0114 272 INN 
Oll5 000 
0116 240 
0117 077 HLT 
0120 075 EXF 
0121 045 
0122 040 
0123 076 INA 
0124 076 INA 
0125 060 ZJP 
0126 130 
0127 077 
0130 075 EXF 
0131 045 
0132 002 
0133 372 INN 
0134 000 
0135 240 
0136 221 LDM 
0137 000 
0140 335 SBM 
0141 000 
0142 060 ZJP 
0143 314 
0144 077 HLT 
0145 034 SBN 
0146 001 
0147 035 SBM 
0150 141 
0151 060 ZJP 
0152 157 
0153 055 RAO 
0154 137 
0155 064 UJP 
0156 310 
0157 020 LDN 
0160 000 
0161 041 STM 
0162 137 
0163 041 STM 
0164 141 
0165 064 UJP 
0166 120 
0167 020 LDN 
0170 000 

. 0171 041 STM 
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0172 137 
0173 041 STM 
0174 141 
0175 064 UJP 
0176 120 
0177 020 LDM 
0200 240 
0201 041 STM 
0202 137 
0203 020 LDN 
0204 000 
0205 041 STM 
0206 141 
0207 064 UJP 
0210 120 
0211 020 LON 
0212 002 
0213 041 STM 
0214 132 
0215 020 LDN 
0216 240 
0217 041 STM 
0220 135 
0221 020 LDN 
0222 000 
0223 041 STM 
0224 137 
0225 020 LDN 
0226 157 
0227 041 STM 
0230 152 
0231 064 UJP 
0232 065 
0233 020 LDN 
0234 001 
0235 041 STM 
0236 132 
0237 020 LDN 
0240 240 
0241 041 STM 
0242 135 
0243 020 LDN 
0244 000 
0245 041 STM 
0246 137 
0247 020. LDN 
0250 167 
0251 041 STM 
0252 152 
0253 064 UJP 
0254 065 
0255 020 LDN 
0256 006 
0257 041 STM 
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0260 132 
0261 020 LDN 
0262 120 
0263 041 STM 
0264 135 
0265 020 LDN 
0266 240 
0267 041 STM 
0270 137 
0271 020 LDN 
0272 177 
0273 041 STM 
0274 152 
0275 064 UJP 
0276 320 
0277 

0310 055 RAO 
0311 141 
0312 064 UJP 
0313 136 
0314 ---021 - _ LDM,, 
0315 135 
0316 064 UJP 
0317 145 
0320 075 EXF 
0321 063 
0322 001 
0323 064 UJP 
0324 120 

1240 061 A 
1241 062 B 
1242 063 c 
1243 064 D 
1244 065 E 
1245 066 F 
1246 067 G 
1247 070 H 
1250 071 I 
1251 041 J 
1252 042 K 
1253 043 L 
1254 044 M 
i2ss 045 N 
1256 046 0 
1257 047 p 
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1260 050 Q 
1261 051 R 
1262 022 s 
1263 023 T 
1264 024 u 
1265 025 v 
1266 026 w 
1267 027 x 
1270 030 y 
J.271 031 z 
1272 001 1 
1273 002 2 
1274 003 3 
1275 004 4 
1276 005 5 
1277 006 6 
1300 007 7 
1301 010 8 
1302 011 9 
1303 012 0 
1304 014 
1305 034 ( 
1306 054 * 
1307 074 ) 
1310 021 I 
1311 013 = 
1312 033 t 

1313 053 $ 
1314 073 
1315 060 + 
1316 061 A 
1317 062 B 
1320 063 c 
1321 064 D 
1322 065 E 
1323 066 F 
1324 067 G 
1325 070 H 
1326 071 I 
1327 041 J 
1330 042 K 
1331 043 L 
1332 044 M 
1333 045 N 
1334 046 0 
1335 047 p 
1336 050 Q 
1337 051 R 
1340 0'22 s 
1341 023 T 
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1342 
1343 
1344 
1345 
1346 
1347 
1350 
1351 
1352 
1353 
1354 
1355 
1356 
1357 
1360 

024 
025 
026 
027 
030 
031 
001 
002 
003 
004 
005 
006 
007 
010 

u 
v 
w 
x 
y 
z 
1 
2 
3 
4 
5 
6 
7 
8 
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NUMBER: Tl6 

TffLE: 167- 2 Card Reader Test 

MINIMUM EQUIPMENT NEEDED: 8092, 8094, 167-2 

PURPOSE 

This program will test the card reader for reliability. 

OPERATING INSTRUCTIONS 

LOAD ADDRESS: 000 

STARTI"t\U ADDRESS: 000 for Section 1 (binary FR, SC) 
004 for Section 2 (H-·-> BCD FR, SC) 
055 for Section 3 (Status Check) 

TERMINAL ADDRESS: 177 4 

Section 1: Put 000 in A and start at 000 for single cycle reado Put 377 in A 
and start at 000 for free run read. Put 252 in A and start at 000 for alternating 
SC and FR read. A deck of 5252 and 2525 cards are required (can be mixed). 

Section 2: Same instructions as in Section 1 apply except the starting address 
is 004. A deck of Hollerith cards are required with information exactly like 
the program from locations 1655 through 177 4. 

Section 3: Status Check. Start at 055 and manually simulate status responses. 
Program will halt at 067 and A will display the status code. To continue reset 
run switch. 

DESCRIPTION 

In Section 1 each card is read and determined whether it is a 2525 or ·a 5252 
card. The card is then checked for accuracy. In Section 2 each card is read 
and compared to a stored list for accuracy. 

p = 067 

p = 204, 267 

p = 233, 316 

p = 236, 321 

p = 512 

HALTS 
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Status halt (Section 3). Reset run 
switch to continue. 

Wrong card used or all cards have 
been read. 

Error in 2 52 5 read. 

Error in 52 52 read. 

Error in Hollerith card. 



0000 041 STM 
0001 376 
0002 064 UJP 
0003 072 
0004 041 STM 
0005 375 
0006 064 UJP 
0007 011 
0010 113 CIL 
0011 020 LDN 
0012 001 
0013 102 ATT 
0014 164 UJP 
0015 020 
0016 
0017 
0020 113 CIL 

0030 113 CIL 

0040 113 CIL 

0055 075 EXF 
0056 063 
0057 001 
0060 075 EXF 
0061 045 
0062 040 
0063 076 INA 
0064 076 INA 
0065 060 ZJP 
0066 060 
0067 077 HLT 
0070 064 UJP 
0071 060 
0072 075 EXF 
0073 063 
0074 001 
0075 020 LDN 
0076 002 
0077 202 ATT 
0100 020 LDN 
0101 003 
0102 302 ATT 
0103 021 LDM 
0104 376 
0105 001 SHA 
0106 041 STM 
0107 376 
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0110 062 PJP 
0111 134 
0112 020 LDN 
0113 001 
0114 041 STM 
OHS 161 
0116 020 LDN 
0117 372 -
0120 041 STM 
0121 165 
0122 020 LON 
0123 000 
0124 041 STM 
0125 166 
0126 020 LDN 
0127 253 
0130 041 STM 
0131 246 
0132 064 UJP 
0133 152 
0134 020 LDN 
0135 002 
0136 041 STM 
0137 161 
0140 020 LDN 
0141 064 
0142 041 STM 
0143 165 
0144 020 LDN 
0145 170 
0146 041 STM 
0147 166 
0150 064 UJP 
0151 362 
0152 075 EXF 
0153 045 
0154 040 
0155 076 INA 
0156 076 INA 
0157 075 EXF 
0160 045 
0161 001 
0162 272 INN 
0163 000 
0164 240 
0165 372 INN 
0166 000 
0167 240 
0170 221 LDM 
0171 000 
0172 034 SBN 
0173 052 
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0174 060 ZJP 
0175 350 
0176 221 LDM 
0177 000 
0200 034 SBN 
0201 025 
0202 060 ZJP 
0203 207 
0204 077 HLT 
0205 064 UJP 
0206 152 
0207 020 LDN 
0210 000 
0211 041 STM 
0212 220 
0213 020 LDN 
0214 025 
0215 041 STM 
0216 222 
0217 221 LDM 
.0220 000 
0221 034 SBN 
0222 052 
0223 060 ZJP 
0224 241 
0225 021 LDM 
0226 222 
0227 034 SBN 
0230 052 
0231 060 ZJP 
0232 236 
0233 077 HLT 
0234 064 UJP 
0235 152 
0236 077 HLT 
0237 064 UJP 
0240 152 
0241 021 LDM 
0242 220 
0243 030 ADN 
0244 141 
0245 060 ZJP 
0246 253 
0247 055 RAO 
0250 220 
0251 064 UJP 
0252 217 
0253 321 LDM 
0254 000 
0255 034 SBN 
0256 052' 
0257 060 ZJP 

{T16-4} 



0260 336 
0261 321 LOM 
0262 000 
0263 034 SBN 
0264 025 
0265 060 ZJP 
0266 272 
0267 077 HLT 
0270 064 UJP 
0271 152 
0272 020 LON 
0273 000 
0274 041 STM 
0275 303 
0276 020 LON 
0277 025 
0300 041 STM 
0301 305 
0302 321 LDM 
0303 000 
0304 034 SBN 
0305 052 
0306 060 ZJP 
0307 324 
0310 - 021 LDM 
0311 305 
0312 034 SBN 
0313 052 
0314 060 ZJP 
0315 321 
0316 077 HLT 
0317 064 UJP 
0320 152 
0321 077 HLT 
0322 064 UJP 
0323 152 
0324 021 LDM 
0325 303 
0326 030 ADN 
0327 141 
0330 060 ZJP 
0331 103 
0332 055 RAO 
0333 303 
0334 064 UJP 
0335 302 
0336 020 LDN 
0337 000 
0.340 041 STM 
0341 303 
.0342 020 LDN 
0343 052 
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0344 041 STM 
0345 305 
0346 064 . UJP 
0347 302 
0350 020 LDN 
0351 000 
0352 041 STM 
0353 220 
0354 020 LDN 
0355 052 
0356 041 STM 
0357 222 
0360 064 UJP 
0361 217 
0362 020 LDN 
0363 103 
0364 041 STM 
0365 246 
0366 064 UJP 
0367 152 

0375 252 
0376 252 

0400 

0410 

0420 075 EXF 
0421 063 
0422 001 
0423 020 LDN 
0424 001 
0425 102· ATT 
0426 020 LDN 
0427 002 
0430 202 ATT 
0431 020 LDN 
0432 003 
0433 302 ATT 
0434 021 LDM 
0435 375 
0436 001 SHA 
0437 041 STM 
0440 375 
0441 16:2 PJP 
0442 131 
0443 020 LDN 

{T16-6} 



0444 005 
0445 141 STM 
0·446 100 
0447 020 LDN 
0450 240 
0451 141 STM 
0452 103 
9453 020 LDN 
0454 261 
0455 141 STM 
0456 120 
0457 020 LDN 
0460 000 
0461 141 STM 
0462 105 
0463 020 LDN 
0464 255 
0465 141 STM 
0466 107 
0467 075 EXF 
0470 045 
0471 040 
0472 076 INA 
0473 076 INA 
0474 161 NZP 
0475 067 
0476 075 EXF 
0477 - 045 
0500 006 
0501 272 INN 
0502 000 
0503 120 
0504 221 -LDM 
0505 000 
0506 335 SBM 
0507 255 
0510 160 ZJP 
0511 115 
0512 077 HLT 
0513 164 UJP 
0514 067 
0515 121 LDM 
0516 105 
0517 030 ADN 
0520 261 
0521 160 ZJP 
0522 034 
0523 155 RAO 
0524 105 
0525 155 RAO 
0526 107 
0527 164 UJP 
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0530 104 
0531 020 LDN 
0532 006 
0533 141 STM 
0534 100 
0535 020 LDN 
0536 120 
0537 141 STM 
0540 103 
0541 020 LDN 
0542 261 
0543 141 STM 
0544 120 
0545 164 UJP 
0546 057 

1655 061 A 
1656 062 B 
1657 063 c 
1660 064 D 
1661 065 E 
1662 066 F 
1663 067 G 
1664 070 H 
1665 071 I 
1666 041 J 
1667 042 K 
1670 043 L 
1671 044 M 
1672 045 N 
1673 046 0 
1674 047 p 
1675 050 Q 
1676 051 R 
1677 022 s 
1700 023 T 
1701 024 u 
1702 025 v 
1703 026 w 
1704 027 ·x 
1705 030 y 
1706 031 z 
1707 001 1 
1710 002 2 
1711 003 3 
1712 004 4 
1713 005 5 
1714 006 6 
1715 007 7 
1716 010 8 
1717 011 9 
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1720 012 0 
1721 014 
1722 034 ( 
1723 054 ~ 

1724 074 ) 
1725 021 I 
1726 013 = 
1727 033 ' 1730 053 $ 
1731 073 
1732 060 + 
1733 061 A 
1734 062 B 
1735 063 c 
1736 064 D 
1737 065 E 
1740 066 F 
1741 067 G 
1742 070 H 
1743 071 I 
1744 " 041 J 
1745 042 K 
1746 043 L 
1747 044 M 
1750 045 N 
1751 046 0 
1752 047 p 
1753 050 Q 
1754 051 R 
1755 022 s 
1756 023 T 
1757 024 u 
1760 025 v 
1761 026 w 
1762 027 x 
1763 030 y 
1764 031 z 
1765 001 1 
1766 002 2 
1767 003 3 
1770 004 4 
1771 005 5 
1772 006 6 
1773 007 7 
1774 010 8 
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I. DES CRIP'rION 

DECK 3 (T31, T32, T33) 

Type of Program: Test routine for 8130 System Peripheral 
Equipment 

Computer: 8130 Remote Terminal System 

Programmer: James R. 0 1Melia, Industrial Data Processing 
Division, Control Data Corporation 

December, 1966 

II. PURPOSE 

This routine tests the reliability of physical operations of the 8130 System 
Card Reader, Line Printer, and Data Set Controller. 

III. OPERATING INSTRUCTIONS 

A. Load DECK 3 test program at P 0000. 

The initial stop is at P = 7000. 

B. MASTER CLEAR, enter Routine Selection code in the A register. 

Routine Selection codes are: 

Card Reader test {T31): 100 

Line Printer tests {T32) 

Vertical Print test: 201 

Triangular Print test: 202 

Slant Print test: 203 

Spacing Performance 
test: 204 

Data Set Controller test 
(T33): 300 



C. Place in RUN. 

The selected test runs according to its respective operating character­
istics (described in section IV) . An illegal Selection code (other than 
one of those listed in step 11 B 11 ) in the A register results in a halt with 
377 displayed in the A register. The ALARM RELEASE and LOCAL 
TROUBLE indicators light in the TCP and the audible alarm sounds. 
To recover, clear the A register and the ALARM RELEASE indica­
tor. Repeat steps 11 B 11 and 11 C 11 • 

IV .. OPERATING CHARACTERISTICS 

After the Routine Selection code is entered in the A register and the 8130 
System is placed in RUN, the selected test is performed in accordance with 
its operating characteristics. Each test ppoceeds until RUN is released. 
Select a new test by performing MASTER CLEAR and entering another 
Routine Selection code in the A register (as specified in section III, B). 

A. Card Reader Test (T31) 

1. This test reads a test deck of 52-25 or 25-52 binary cards. The 
cards are punched 11 101010101010 11 and 11 0l0101010101" in alternat­
ing columns, alternating rows, resembling a checkerboard pattern. 
The card reader reads at the rate of 100 cards per minute via the 
buffered data channel. In the event of an error stop, one of the 
following codes is displayed in the A register: 

Error Code 

101 

103 

Interpretation 

Status halt. Status on 
the card reader is bad. 

Timeout error. The 
card reader has not 
been able to restore a 
ready status in 600 ms 
or less; that is, the 
card reader is not op­
erating at its rated 
speed of 100 cards 
per minute. 
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Recovery 

Repair status,' MASTER 
CL EAR, follow instruc­
tions at III , B . 

Re-place in RUN. 



107 Error in reading 
a card. The 
affected card is the 
second to the last 
one passed through 
the card reader. 

\~ 

Ready deck in card reader~, 
re-place in RUN. 

2. The error location is indicated as follows: 

The upper four bits are in Tag Register 3. 

The lower 8 bits are in the BER. 

B. Line Printer Tests (T32) 

1. Vertical Print Test 

a. This test emits a series of character sets across all printing ham­
mers of the printer so that a row of each character appears 
vertically. The buffered data channel is used. If a timeout 
error occurs, 201 is displayed in the A register. This means 
that the printer has not restored ready status within 200 ms 
(that is, not printing at the rated speed of 300 lines per minute). 
To restart, re-place in RUN. L-

b. If status becomes not ready, either a 201 halt occurs, with the 
ALARM RELEASE and LOCAL TROUBLE indicators lit, or 
the SPP enters a tight loop polling for ready status, which 
(when received) re-initiates the printing. 

2. Triangular Print Test 

a. This test prints a series of alternating triangles pointed down on 
the page. The normal data channel is used. 

b. If a not·· ready status is encountered, the S PP cycles until a 
ready status is received. 

3. Slant Print Test 

a. This test emits a series of character sets across all printer ham­
mers in a format similar to that for the vertical print test, ex­
cept that as lines are printed each line is slanted one position to 
the left. The buffered data channel is used. 

{ T32-3} 
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b. Not-ready status causes the S PP to cycle until a ready status 
is received • 

4. Spacing Performance Test 

a. If this test is selected, a halt occurs with 000 in the A register. 
The desired number of spaces between lines of print is entered 
in the A register. In this way, up to and including 631 O ( 77 8) 
spaces may be designated. If more than 7 7 8 spaces are re­
quested, the A register is cleared to allow a legal designation. 
If 000 is allowed to remain in the A register, up to 10 spaces 
are tested. 

b. When the 8130 System is placed in RUN, the printer spaces as 
specified after printing the following line: 

THIS JS A SPACfNG TEST. THEJ3~ SHOULD B~ xx LINES SKIPPED BEFORE THE NEXT LINE 

c. A not-ready status results· in a halt with 207 displayed in the A 
register, the ALARM RELEASE and LOCAL TROUBLE 
indicators lit. The audible alarm also sounds. 

Upon completion of the first phase of the Spacing Performance 
test, a halt occurs. After re-placing. in RUN, the overprint 
test starts. This uses three separate printings to print one 
line as follows: 

THIS IS AN OVER PRINT TEST THIS SHOULD BE PRINTED ON THE SAME LINE 
I . I I .___~~-.-~~~ 

1st printing 2nd printing 3rd printing 

After the third printing, a separate operation raises the paper 
one line. 

d. Upon completion of the overprint phase, a halt occurs. The 
printer carriage control channel is now tested. Enter the chan­
nel to be tested in the A register by setting each bit correspond­
ing to the channel to be tested. For example, actuating bit 0 
causes channel 1 to be tested; bit 6 causes channel 7 to be 
tested, etc. The following line prints, followed by intermediate 
channel skipping (this occurs 10 times) : 

THIS JS A CHANNEL SPACING TEST ON CHANNEL x 

Upon completion of this phase, the test recycles to the beginning 
of the Spacing Performance test. 
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C. Data Set. Controller Test 

This routine tests the reliability of the 819 7 Data Set Controller by send­
ing and receiving sequential combinations of 8-bit patterns to determine 
the accuracy of the OS C as well as its timing. This test operates only 
in full duplex mode. Error halts display the following codes in the A 
register: 

Error code 

315 

317 

Interpretation 

A timeout error has occurred. The DSC has not 
responded within the proper time span. 

A compare error has occurred. The DSC has 
returned a character which differs from the one 
sent to it. 

The OS C test is restarted by re-placing in RUN. 
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