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LOADING PROCEDURE

die

Magnetic Tape Version

LOAD and YREADYY tape on Unit 3.

MASTER CLEAR+ set LOAD/CLEAR switch to
LOAD. and RUN/STEP switch to RUN.

When the 8092 stops at 1401 or 1403 with
the A = 377+ MASTER CLEAR and RUN.

When the 8092 stops at 7000 with A = 0,
enter A with the desired file number and
RUN. {See Table 1%}.

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

Paper Tape Version {809k or 819k}«

Manually ENTER the program in TABLE 2.
MASTER CLEAR. Set P to LODOD and RUN-

Bhen the 8092 stops+ place the RUN/STEP
switch to center position. load the
desired test routine paper tape into the
Teletype reader-.

Set A and TAG 1 = 0. RUN- Turn on paper
tape reader-.

When the computer stopsa. MASTER CLEAR

and RUN to execute the program-

Cards {INCR reader?

Load test wanted into empty hopper. Load
first card up to read station via reg. switch.
Engage MASTER CLEAR/LOAD switch to LOAD
position. Engage RUN/STEP switch to RUN
position-.

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.

® If the system has 8299, load test
routine into reader and execute step l-b-:
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PART ONE
BINARY LOAD AND DUMP LIBRARY SYSTEM
(BALD)
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LIBRARY TAPE LAYOUT

User

7 .
BALD é HUser / User File 3 ... etc., up to 255

File File 1 File 2

Wa

N\

TYPICAL USER FILE

E
Record 1 Record 2 Record 3 coo Final o)
F
Record 1 Frame Records, 2 thru n
XXXXXX 1 Olaaaa
VVVVVV 2 00bbbb
0Olaaaa 3 Olaaaa
00bbbb 4 00bbbb
Olaaaa 5 . (final record may
00bbbb 6 . contain fewer than
: ‘Z : SZ%frames)
00bbbb 523 00bbbb

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

aaaa bbbb = one 8-bit TeleProgrammer word

Figure 1. A Library Tape
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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 programs 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 52;character records, except
for the last record which may be shorter to math'x exact program length.

A one-character record of value 77g 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 OOOO8
through 1377g in the process, Following the BALD load operation, storage
appears as shown in figure 2.

. {BALD-33



The Load and Dump programs are 00008
self-contained ,executing entirely within \
the area 60008 through 7776g. The

. : Destroyed by
copy program is designed to operate loadmg BALD

with a single tape transport and, con-

sequently, reads the entire BALD file 1377 — \\\\\\\\\
into storage as the first phase of a
copy operation, Addresses 0000g Unaltered

through 43778 are destroyed when
copying the BALD file,

5400 -
Copy .
OPERATIONAL CHARACTERISTICS ‘
BALD_Reproduction 6000 BALD
Programs

The reproduction operation can only be Load/Dump
performed immediately following the
loading of BALD., The BALD file is 7777 —

read into storage, the 8092-B Tele-

Programmer operator is given an

opportunity to mount a new tape, and

the file is reproduced on the new tape. Figure 2. Library System Storage
Map

File Write

The area, or any portion of the area, between and including addresses 0000
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
wrilten 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 operation, file identity (i.e., the number by which the file
may subsequently be called), is returnedto the operator. Any number of files
may be written without reloading BALD,

File L.oad

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.

{BALDP-Y%}



Any number of files may be loaded without reloading BALD., Only those storage
cells actually used to accommodate the cbject file are altered as a result of
loading. Thus, it is possible to load a file between two others previously loaded.

(This same characteristic applies to file write operations also.)
i

Interspersed Write and lL.oad

File write and load operations can be intermixed in any manner.

OPERATING PROCEDURES

Eguipment 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 8092-B
TeleProgrammer, .

Terminoclogy and Conventions
TAG ) The 4 high-order bits of a 12-bit address

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

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

START ADDRESS The address of the first storage location to
be written

STOP ADDRESS The address of the last storage location to be
written plus one., The LOCAL portion of a

STOP ADDRESS cannot be 3778.

{BALD-5%}



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

" Procedures:

Ioading 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 = 377.)

(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,

* BSome 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).

{BALD-L?



L.oading a User File

(1)
(2)

(3)

Mount the library tape containing the user file and load BAI.D.

Set A = user file number (1 through 376 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.)

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)
(2)

(3)

(4)

(5)

Position library tape at load point and ready the transport.

Set Tag Register 2 = 16

Tag Register 3 = 17
P-~Register = 7001
and RUN.

(8092-B TeleProgrammer will STOP with P = 7023 and
A = 000,)

Set Tag Register 1 = START TAG
A-Register START LOCAL
and RUN.

i.e., START ADDRESS

I

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

Set Tag Register 3 = STOP TAG
A~-Register = STOP LOCAL
and RUN, ‘

i.e., STOP ADDRESS

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

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

{BALD-7?}



Error Stops:

(B)
6424

6513

7000

7103

7301

7356

NOTE

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

(A) APPLICABRILITY
002 BALD Reproduce
000 BALD Reproduce
or
BALD Load
377 Userf File Read
002 User File Read
User File Write
d22 User File Read
: User File Write
377 User File Write

{BALD-8%

'MEANING/RECOVERY

Unit 3 not ready. Ready
unit and RUN,

Nonrecoverable read or write
tape parity error. Startover.
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, Iferror
persists tape transport must be
repaired or, if transport 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

{BALD-9%}



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.

Eguipment
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 BAL.D Library Tape

(1) Mount a magnetic i;ape 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. B

(3) Set JUMP switch 1 and RUN.

{8090 Computer will write the BALD file and STOP with
P = 7744, A = 1113.) ’

{BALD~10%}



(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 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 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 = 7760 and A = user file
number assigned the program.)

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 JRG pseudo operator
as the first source language statement.

{BALD-11%
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Error Stops:

{P)
7140

7220
7367

7524
7573

7616

7660

7675
7720

7731

XXXX

XXXX

XXXX

0077

0002

0002

17717

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, I error
still persists, it will be necessary to obtain a
new TOSAS 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.) K error per -
sists try an alternate transport (if available) or
obtain Customer Engineering help.

e

{BALD-1L2}



BI-QUAD DUMP/VERIFY
Function

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

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

1 - Paper tape reader ;

1 - Paper tape punch

Operating Procedures

The following procedures” presumes that the pregram to be punched is already
resident in 8090 Computer storage. I 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 = LLLL + 16, A = check
sum for BI-Quad tape.)

{BALD~1L3 ¥



(6) Place the just punched tape in the reader and RUN,

(If tape is error-free, 8090 Computer will STOP with P = LLLL
+ 70, I« tape contains errors, 8090 Computer will STOP with

P = LLLL + 64 and A = address of storage location which is in~
correctly punched. To verify remainder of tape, RUN, 8090
Computer will STOP at LLLL + 64 each time a compare error

ocecurs, ) L ) o

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

Error Stops:

{P) {A) MEANING/RECOVERY
LLLL + 64 — Compare error during verify operation. Repunch
- Bl-Quad tape.

{BALD-1IH4¥



-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 autcload.
The program must be keyed into storage manually.

STORAGE LLOCATION \ CONTENT TOSAS EQUIVALENT
4000 020 LDN
1 000 0
2 302 ATT T3
3 - 204 LI ABR T2
4 003 - L1
5 030 ADN
6 003 3
7 . 302 ATT T3
4010 020 LDN
11 ~ 002 2
12 205 L2 ABX . T2
13 012 L2
14 - 075 EXF
15 013 13
16 024 . 24
17 270 L.3 IBI 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 108.

{BALD-1b}



NUMBER: {T25} BOC

TITLE: Confirmation of Bi~-Owad Loader Tape
MINIMUM EQUIPMENT NEEDED: 8092, g299

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

OPERATING 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
+1 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.

HALTS

P = 3034 End of test. Tape is correct.

P = 3037 Error on tape at address indicated
by A.

This routine assumes tape to be a bi-quad tape that is being read in.

{B0C-11%}



3000

- 3001
3002

3003
3004
3005
3006
3007
3010
3011
3012
3013
3014
3015
3016
3017
3020
3021
3022
3023
3024
3025
3026
3027
3030
3031
3032
3033
3034
3035
3036
3037
3040
3041
3042
3043
3044
3045
3046
3047
3050
3051
3052
3053
3054
3055

020
006
302
075
041
002
076
010
017
001
001
001
ool
341
055
076
351
055
235
000
360
040
321
023
034
155
361
035
077
321
023
077
355
023
361
006
203
030
001
202
076
076
364
006
000
000

LDN
ATT
. EXF
INA
LPN
SHA
SHA
SHA
SHA
STM

INA
RAM

SBM
ZJP
LDM
SBN
NZP
HLT
LDM

HLT
RAO

NZP

TTA
ADN _

ATT
INA
INA
ujP

{BOC-2}

Set Program Location Tag

Select Paper Tape Reader

Input Upper Four Bits

Input Lower Four Bits

Compare with Word in Memory

Error Stop wi_th A=Memor‘y Address



8092/8130 COMMAND TEST (COoM)

The Command Test checks the internal instruction repertoire
of the 809? computer, ‘
I. OPERATIONAI PROCEDURE
A, RESTRIC’IIONS‘~
1. None |
B. LOADING PROCEDURE
-1. Load 64 column binary cards
C. PARAMETERS

1. None

II. MESSAGES

A. NORMAL MESSAGES

1. Address MA" Register Comments
0316 ‘ 00X Parameter for stop or no stop
on e€rror. )
"l" = Stop on error

"O" = No stop

0323 00X Parameter for repeat or no
repeat on error.
1" = Repeat on error
non f No repeat

3403 000 Halt check after 1 pass thru
test

3500 077 End of test halt after ten
passes thru test :

{COM-112



B. ERROR MESSAGES

Address A Register
0001 XXX
0003 XXX
0004 XXX
0054 XXX
‘0064 200
0074 200
0104 200

- 0114 200
0124 200
0136 XK
0151 XXX
0157 100
0170 XXX
0236 000

{COM-23

P+2 failed after LDN instrdction»

executed.  Possible adder trouble.
|

LDN or ZJP failed. P+2 after ZJP

instruction also failed. Possible

adder trouble.

Comments

LDN or ZJP instruction failed.

LDN or NZP instruction failed on
bit 7. Possible adder trouble.
MA" register should = 200.

NZP instruction failed to jump.

1
1

NzP instruétion failed on third
try. :
NJP instruction failed to jump.

|
!

NJP instruction failed to jump
on second try.

NJP instruction failed to jump
on third try.

LDN or NZP instruction failed
to jump for bit 6.

SHA instruction failed for shifting
bit 6 - bit 7.

b
NJP executed jump on positive
number,

PJP instruction failed to jump

on positive number (00l) or SHA
instruction failed to shift bit 7
- bit O (zero).

The number (0O0l1) 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 failed.



Address

0245

0256

0273
0336
0347
0352
0355
0363
0411

0461

0471

0500

0547
0556

0565

A Register

XXX

000

XXX

{COM-3}

Comments

Tag instruction failed or NZP instru
tion jumped on zero numberﬁ

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

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

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

A" Register contains the failing

instruction.

"A" Register contains expected
result. '

|
,l '
UA" Register contains the result.

"A" Register plus tag register 3
contains the address of the failing
instruction.

i

ATT or TTA failed. Data transferred
to or from tag 2 should be =zero.

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

TTA or ATT instruction failed. A"
Register should equal 017. Data in

"AM is error data from tag #2.

CLA instruction failed to clear the
"A" Register.

Shift error.
Shift error or tag 2 error.
Shift error.

Shift errorxr.



Address

0613

0622

0633 .

- 0644

0655

-~ ~0664

0675

0321
1031

1036

1113

1120

1140

A Registerx

000

200

000

000

—000 -

000

Comments

PJP instruction did not jump on
zero number, |

t

PJP instruction jumped on negative
number (200).

UJP instruction did not execute.

ZJP instruction failed to jump on

NZP instruction failed -to jump on
non-zero data of 377.

UJP instruction failed to execute.

ZJP instruction failed to jump on

- data of zero.

N/A

N/A

{CoM-yx

ATT or TTA instruction error. "A"
Register is data received from 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. "A"
Register contains data transferred
from buffer extrance register. Data
sent to buffer entrance register

= 377. |

ABR instruction error. Buffer in-

.dicated busy when attempting to

load buffer entrance register.
Buffer should not be busy.

ABR instruction error. Buffer in-
dicated busy when attempting to
load buffer entrance regcister.
Buffer should not be busyv.



Address

1145

1222

1226

1247

1272

1350

1355
1362

1406

1421

1432

1445

A Register'

XXX

N/A

XXX

XXX

{COM-52

Comments

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

ABR instruction error, Buffer 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
WA Register is result of sub-
tracting 377 from 377 and not
getting zero.

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

SBM instruction error. One was
subtracted from zero. The result
was not 376. 'A" 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
subiracted from 4. The result was
not zero. "“AY" Register = vesult.

SBN instruction error. Seventy
was subtracted from seventy. The

" result was not zero. "A" Register

= result.



Address A Register Comments

1456 XXX SBN instruction error. 300 was .
subtracted from 300. The result
is in "A" Register.

1506 XXX STM instruction failure. Data
stored = 377. Data loaded and 377
subtracted from said data = VA"
Register,.

1536 XXX STM instruction failure. Data
stored = 000. Data loaded = "A"

Register.

1600 XXX STM instruction error. Data
stored should have been = 377.
A Register contains data loaded.

Buffer Busy Halts

Address Instruction Attempted

3442 ABR
3446 . ABX
3452 IBI
Address . Comments
3456 Buffer indicated busy. If BER and BXR

Registers are equal, the compare circuitry
failed. 1If BER and BXR Registers are different,
a buffer counter error occurred,

1il. DESCRIPTION

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'" Registier at each stop is:

LCOM -L}



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

" M"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 parameler 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-=723
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0000
0001
0002
0003
0004
0005
0006
0007
0010
6011
0012

0020
g021

0030
003l

0040
0041

0042
0043
00464
0045
0046
0047
0050
0051
0052
0053
0054
0055
0056
0057
0060
0061
0062
0063
0064
0065
0066
0067

0000
0000

0020
0000
0060
0050
0000
0064
0000
0002
0002
0064
0312
0020
goo2
0077
00390
0002
2077
0040
go02
0o7T
0042
0000
0000
0001
0001
0000
0000
0020
0200
0061
0062
0000
0064
0050
602
0002
0002
0061
0g72
0000
0064
0050
0002

START

COUNTZ
PARAMI
PARAMR
PARAMS
INDIR
SAVEA
FIFTY

Al

8092

RgM
REM
REM
ORG
BNKO

REM
REM

PRG

PRG

PRG

PRG

TEST

0

LON
0

zuP
FIFTY
ERR
uJp
START
NOP
NOP
uJp
CHANGE

NOP
HLT

NOP
HLY
40

NOP
HLT

ERR
uJP
FIFTY
NOP
NOP
NOP
NZP
AZ
ERR
UJP
FIFTY
NOP

CoM

8092 TgST OM

8092 SySTEM COMMAND TEST (INTERNAL INST,)
ASSEMBLED RewmPbm==l968
SEE WRITEUP FOR OPERATION AND ERROR HALTS

NOP INSTRUCTIONS ARE TO BE USED IN CASE
OF PROGRAM CHANGES

ZJP INSTRUCTION ERROR 1

UNEXPECTED BUFFER INTERRUPT
UNEXPECTED INTERRUPT 30 OCCURED

UNEXPECTED INTERRUPT 40 OCCURED

ERROR OCCURED = 1
REPEAT PARAMETER, ZERO = NO REPEAT ON ERROR
STOP PARAMETER, ZERO = NO STOP ON ERROR

NzP INSTRUCTION ERROR 1
OR LDN ERROR 1

NzP INSTRUCTION ERROR 2

e 7
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eo070
0071
0072
0073
0074
0075
0076
0077
0100
clol
0lo02
0103
0104
0105
0106
0lo7
0110
011l
0112
0113
pl1é
0115
0116
0117
0120
gl2l
gl22
0123
0l24
g12s5
0126
6lav
0130
0131
0132
0133
0134
0135
0136
0137
0140
0141
0142
0143
0144
0145
0146
0147
0180
018l
o152

0002
0002
0061
0102
0000
0064
0050
0002
goa2
0002
0063
0112
0000
0064
0080
gog02
0002
oo02
0063
0122
0000
0064
0089
6002
0002
0002
0063
0132
0000
0064
0050
0002
0002
0002
0020
0100
0061
0144
0000
0064
0132
0002
6002
6oc2
0063
0157
0001
0063
0165
0000
0064

A2

A3

A4

AS

A6

A7

809z TEST COM

NOP
NOP
NZP
A3
ERR
uJpP
FIFTY
NOP
NOP
NOP
NJP
A4
ERR
uJpP
FIFTY
NOP
NOP
NOP
NJP
AS
ERR
uJpP
FIFTY
NOP
NOP
NOP
NJP
A6
ERR
UJP
FIFTY
NOP
NOP
NOP
LON
100
NZP
AT
ERR
UJP
A6
NOP
NOP
NOP
NJP
AB
SHA
NJP
A9
ERR
uJP

NzP INSTRUCTION ERROR

NJP INSTRUCTION ERROR

NJP INSTRUCTION ERROR

NJP INSTRUCTION ERROR

NzP INSTRUCTION ERROR
OR LON ERROR 2

SHA INSTRUCTION ERROR
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0153
0154
0155
0156
0157
0160
0161
0162
0163
0166
0165
0166
0167
0170
0171
0172
0173
0174
0175
0176

0177

0200
g2o0l
0202
0203
0204

0205 .

0206
0207
6210
021}
0212
0213
0214
0215
0216
0217
0220
o221
0222
0223
0224
0225
0226
0227
0230
0231

g232

0233
0234
0235

0132
0002
0002

0o02-

0000
0064
0132
0002
0002
0002
0001
o062
0176
0000
0064
0132
9002
0002
0002
0020
0017
0102
0020
0000
0103
0063
0235
0001
0063
0235
0001
0063
0235
0001
0063
0235
0001
0062
0244
0001
0062
02446
0001}
0062
0244
0001
0062
0244
0064
0253
0103

A8

AS

C5

cé

80q2

TEST ¢oOM

A6
NOP
NOP
NOP
ERR
uJP
A6
NOP
NOP
NOP
SHA
PJP
c5
ERR
uJP
A6
NOP
NOP
NOP
LDN
17
ATT
LDN
0
TTA
NJP
cé
SHA
NJP
cé
SHA
NJP
cé
SHA
NJP
c6
SHA
PJP
c7
SHA
PJP
c7
SHA
PJUP
c7
SHA
PJP
c7
UJP
c8
TTA

T1

1]

Tl

NJP INSTRUCTION ERROR 4

PJP INSTRUCTION ERROR 1
OR SHA ERROR &

TAG ONE CHECK

ODATA RECEIVED FROM TAG 1
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8092 TEST COM

06236 @000 ERR

0237 0064 UJP DATA EXPECTED = 17
0240 176 cs -

0241 0002 NOP

0242 Q002 NOP

0243 0002 NOP

0244 0003 C7 TTA DATA RECEIVED FROM TAG 1
0245 0000 ERR DATA EXPECTED = 17
0246 gg02 NOP

0247 0002 NOP

0250 0002 NOP

0251 ¢@g02 ’ NOP

0252 0002 NOP

0253 0003 ¢8 CcLA CLA INSTe TEST
0254 0060 ZJP

0255 0265 c9

0256 0000 ERR A REG, DID NOT CLEAR
0257 0064 UJP

0260 0253 c8

0261 0002 NOP

0262 0002 NOP

0263 0002 : NOP

0264 0002 NOP

0265 0102 C9 ATT T1

0266 0020 LON

0267 0377 377

0270 0103 TTA Tl

0271 0060 ZJP

0272 0301 El

0273 0000 ERR TAG 1 ERROR, TAG 1 SHOULD
0274 0064 UJP EQUAL ZERO

0275 0283 c8

0276 0002 . NOP

0277 0002 NOP

0300 0002 NOP

0301 0020 El LDN

0302 0001 T04

0303 0102 ATT T

0304 0164 UJP Tl

0305 0400 BANK1

0306 0002 NOP

0307 9002 NOP

0310 0002 NOP

0311 go02 NOP

0312 0041  CHANGE STM SAVE A REGISTER
0313 0047 SAVEA

0314 0021 LDM PARAMETER STOPS
6315 0045 PARAMS

0316 0077 HLTY

0317 604} STM

0320 0045 - PARAMS 0 = NO STOP» 1 = STOP ON ERROR
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0321
0322
¢323
0324
0325
0326
0327
03390
0331
0332
0333
0334
0335
0336
0337
0340
0341
0342
0343
0344
0345
0346
0347
03590
0351
p3s2
0353
0354
0355
0386
0357
0360
0361
0362
0363
0364
0365
0366
0367
0370
0371
0372
0373
0374
0375

0400
0401}
0402
0403
0404

0021
0044
en77

co4l

0044
0061
0332
6041
0043
0021
0047
0113
0002
0077
0041}
0354
0021
0045
0060
0364
00620
00060
0077
0020
00400
0077
0020
0000
0077
0020
0000
0302
0620
0000
0077
0021
00464
0060
0372
0620
0001
0041
0043
0264
0000
0400
0003
0020
0000
0202
0020

RET1

ERROR

INST

EXPECT

RESULT

TAG

ADDRES

RETURN
BANK1

8092 TEST Cop

PRG

LOM
PARAMR
HLT
STM
PARAMR
NZP
RET1
§TM
PARAM]
LDOM
SAVEA
CiL
NOP
HLT
STM
RESULT
LDOM
PARAMS
ZJP

T1

RETURN =11

LON
0
HLTY
LON
0
HLT
LON
0
HLT
LON
0
ATT
LDN
Q
HLT
LOM
PARAMR
ZJP

T3

RETURN =3

LDN

1

STM
PARAM]
uJp

0

400
CLA
LON

0

ATt
LON

T2

12

¢ = NO REPEAT, 1 = REPEAT CONTINUOUSLY
AFTER FIRST ERROR

INTERRUPT RETURN JUMP DID NOT WORK

A REGe CONTAINS FAILING INSTRUCTION
A REG., CONTAINS EXPECTED RESULT

A REG CONTAINS RESULT

TAG 3 PLUS A REG,
IS THE AODRESS OF FAILING INSTRUCTION
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!
0405
0406
0407
0410
0411
0412
0413
0414
0415
0416
0417
0420
0421
0422
0423
0424
0425
0626
0627
0430
0431
0432
0433
0434
0435
0436
0437
0440
0441
0442
0443
0444
0445
0446
0647
0450
0451
0452
0453
0454
0455
0456
0457
0460
0461
0462
0463
0464
0465
0466
0467

0377
0203
0160
0420
0000
0164
0400
Qo002
og02
goo02
6002
6020
0017
0202
0003
0161
0500
0203
0163
0460
0001
0163
0460
0001
0163
0460
0001
0163
0460
0001
0162
0470
0001
0162

" 0470

0001
0162
0470
0001
0162
0470
0164
0807
0203
0000
0164
0420
0002
0002
0002
geo2

E2

E4

8g92 TEST cCoM

377
TTA
ZJP
E2
ERR
uJP
BANK1
NOP
NOP
NOP
NOP
LDN
17
ATT
CLA
NZP
E3
TTA
NJP
Eé
SHA
NJP
E4
SHA
NJP
E4
SHA
NJP
Eé
SHA
pJP
ES
SHA
PJP
ES
SHA
PJP
ES
SHA
PJP
ES
uJP
Bl
TTA
ERR
UJP
E2
NOP
NOP
NOP
NOP

T2
Tl
T2
Tl
71
Tl
Tl
T
Tl

Tl

Tl

n

T2
T1

TAG 2 ERRORs TAG 2 SHOULD
EQUAL TO ZERO

DATA RECe FROM TAG 2 = A REG,
DATA EXPECTED = 17 )
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0470
0471
0472
0473
0474
0475
0476
04677
0500
0501
0502
0503
0504
0505
0506
0507
8510
0511
0512
0513
0514
0515
0516
0517
0520
0521
0522
0523
0524
0525
0526
0527
0530
0531
0532
0533
0534
0535
0536
0537
8540
0543
0542
0543
05446
0545
0546
0547
0550
0551
0552

0203
0000
L]
0420
6002
0002
0002
0002
0000
0264
0423
0002
0002
0002
6002
0020
0001
0001
0001
0001
0202
0203
0160
0547
0001
0202
0203
0161
0556
0020
0020
0001}
0001
0001
0001
0001
0001
0001
0001
0160
0565
0202
0203
0161
0574
0164
0603
€000
0164
0507
0¢02

ES

E3

81

B2

809, TEST CoM

TTA
ERR
uJP
2
NOP
NOP
NOP
NOP
ERR
UJP
£
NOP
NOP
NOP
NOP
LON
1
SHA
SHA
SHA
ATT
TTA
ZJP
82
SHA
ATT
TTA
NZP
83
LON
20
SHA
SHA
SHA
SHA
SHA
SHA
SHA
SHA
zJP
B4
ATT
TTA
NZP
85
UJP
BO
ERR
UJpP
B1
NOP

T2
T

T2
*3

T2
T2
Tl

T2
T2
Tl

Tl
T2
T2
Tl

Tl

Tl

DATA REC, FROM TAG 2 5 A REG
DATA EXPECTED = 17 *

CLA INSTe ERROR

SHA INSTRUCTION TEST

SHIFT ERROR 1



{5T-W0D2

809, TEST coM

i
0553 o002 NOP

0554 0002 NOP

0555 0002 NOP

0556 o000 B3 ' ERR TAG ERROR OR NZP INST ERROR.
05S7 0164 uJp T

0560 0507 Bl

0561 0002 NOP

0562 90002 NOP

0563 0002 NOP

0564 0002 NOP

0565 0000 B4 ERR SHIFT ERROR 3
0566 0166 UJP 11

0567 0507 81

0570 0002 NOP

0571 0002 NOP

0572 0002 NOP

0573 0002 NOP

0574 0000 BS ERR SHIFT ERROR 4
0575 0164 uJP Tl

0576 0507 8l

0577 0002 NOP

0600 0002 NOP

0601 0002 NOP

0602 0002 NOP

0603 0020 B9 LDN

06046 0200 200

0605 0162 PJP 2!

0506 (0622 (3]

0607 0020 LON

0510 0000 0

0611 0162 PJP 11

0612 0631 c2

0613 0000 ERR PJP INSTRUCTION ERROR 3
0614 0164 uJpP T

0615 0607 89 Ty

0616 0002 ‘ NOP

0617 0002 NOP

0620 0002 NOP

0621 0002 NOP

0622 0000 Cl ERR PJP INSTRUCTION EMROR 2
0623 0164 uJpP Tl

6624 0603 B9

0625 0902 NOP

0626 0002 NOP

0627 0002 NOP

0630 0002 NOP

0631 0164 C2 uJP T1

0632 0656 c3

0633 0000 ERR UJP INSTRUCTION ERROR 1
0634 0002 NOP

0635 0002 NOP
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0636
0637
0640
0641
0642
0643
0644
0645
0646
0647
06590
0651
0652
0653
0654
0655
0656
0657
0660
0661
0662
0663
0664
0665
0666
0667
06790
6671
0672
0673
0674
06175
0676
0677
0700
0701
0702
0703
0704
0705
0706
0707
0710

1000
1001
1002
1003
1004
1005
10006

0002
0002
0020
0000
0160
0631
0000
0002
0002
0002
0002
0020
0377
0161
6631
0000
0166
0671
0002
0002
0002
0002
0000
0002
0002
0002
0002
0020
0000
0160
0704
0000
0164
0671
0002
0002
0002
0002
0020
0002
0202
0264
1000
1000
0020
0017
0302
0003
0261
1036
0303

€3

Cs

C5A

BANK2

809, TEST

PRG

NOP
NOP
LDN
0
2JP
c2
ERR
NOP
NOP
NOP
NOP
LON
377
NZP
c2
ERR
uJP
c4
NOP
NOP
NOP
NOP
ERR
NOP
NOP
NOP
NOP
LDN
0
ZJP
cSA
ERR
uJP
cé4
NOP
NOP
NOP
NOP
LDN
T10
ATT
uJP
BANK2
1000
LON
17
Avy
CLA
NZP
E7
TTA

coM

7l

1!

Tl

T1

T1

T2
T2

T2
73

zJP INST, ERROR 2

NzP INST, ERROR 8
UJP INSTRUCTION ERROR NUMBER 2

ZJP INST, ERROR 3

TAG 3 CHECK
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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
1084
1085
1056
1057
1060
1061
1062
1063
1064
1065
1066
1067
1070
1071

0001
0001
0001
0001
0262
1030
0001
0262
1630
0001
0262
1030
0001
0262
1030
0264
1043
0303
0000
0264
1000
0002
0002
6000
0264
1600
0002
0002
0103
0001
0102
0261
1000
0020
0001
0102
0020
0377
0204
1120
0003
0006
0262
1112
0001
0262
1112
0001
0262
1112
0001

£8

E?7

€9

F3

8092 TEST CoOM

SHA
SHA
SHA
SHA
PJP
E8
SHA
pJP
€8
SHA
PJP
E8
SHA
PJP
€8
UJP
EQ
TTA
ERR
uJpP
BANK2
NOP
NOP
ERR
UJp
BANK2
NOP
NOP
T7A
SHA
ATT
NZP
BANK?2
LON
1
ATT
LON
377
ABR
Fl
CLA
BER
PJP
F2
SHA
PJP
Fe2
SHA
pJP
Fe2
SHA

12

T2

T2

T2
T2
T3
T2

Tl

1g!
T2

7!

T2

T2

Te

T2

TAG 3 ERROR
ACTUAL DATA = A REG
EXPECTED DATA = 17

CLA INSTs FAILED

REPEAY TAG ROUTINE
FOUR TIMES '

BySY JP
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1072
1073
1074
1075
1076
1077
1100
110l
1102
1103
1104
1105
1106
1107
1110
1111
1112
1113

1114

1115
1116
1117
1120
1151
1132
1123
1124
1125

1126 -

1127
1130
1131
1132
1133
1134
1135
1136
1137
1140
1141
1142
1143
1144
1145

1146
1147
1150

0262
1112
0001
0262
1112
0001
0262
1112
0001
0262
1112
0001
0262
1112
0264
1125
0006
06000

0264

1060
o002
0002
0000
0264
1053
0002
0002
0020
0000
0204
1140
0020
0377
0006
0261
1145
0264
1152
0000
0264
1125
0002
0po2
0000

0264
1133
0002

F2

Fl

Fé4

FS

Fé6

80g2 TEST coM

REM
REM

REM
REM

PJIP
F2
SHA
PJP
F2
SHA
PJP
Fe
SHA
PJP
F2
SHA
PJP
F2
UJP
Fé
BER
ERR

uJpP

F3
NOP
NOP
ERR
uJdp
F3
NOP
NOP
LDN
0
ABR
F5
LDN
377
BER
NZP
F6
uJpP
F7
ERR
TN
Fa
NOP
NOP
ERR

TN
Fé
NOP

T2

T2

72

T2

T2
T2

T2
+5

T2

12

T2

T2

T2

T2
+6

BER = RESULT AFTER ABR INSTe EXECUTION

A REG, = RESULT OF BER INST.
ECECUTION ’
DATA IN A REG, AND BER
SHOULD = 377

BUFFER INDICATED RUSY,
SHOULD NOT BE

BUFFER INDICATED BuUSY.
IT SHOULD NOT BE BUSY

A REG. = RESULT AFTER BER
INSTs EXECUTIONs SHOULD
BE ZERO.
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1151
1152
1183
1154
1155
1156
1187
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
12290
1221

1222
1223

1224
1225
1226
1227
1230
1231
1232
1233

0002
0103
0001
g102
0261
1653
0020
0001

0102

0221
1132
0204
1222
0262
1225
0001
0262
1225
0001
0262
1225
0001
0262
1225
0001
0262
1225
0001}
o262
1225
0001
0262
1225
0001
0262
1225
0001
0262
1225
0264
1231
6000
0264
1162
co06
0000
0264
1162
0103
000l
0102

Fr

F8

F9

Gl

809> TEST COM

NOP
TTA
SHA
ATT
NZP
F3
LON
A
Lo
Fé
ABR
F8
PJP
F9
SHA
PJP
F9
SHA
PJP
F9
SHA
pJP
F9
SHA
PJP
)
SHA
PP
Fo
SHA
PJP
FQ
SHA
PJP

SHA
PJP
F9

uJP
61

ERR
UJP
F7

BER
ERR
TN
F7

TTA
SHA
ATT

Tl

Tl
T2

1

f2
+S

T2

12
T2
T2
T2
T2
T2
T2
T2
F9

T2
T2

12
+10

12
+10
Tl

N

REPEAT ROUTINE 4 TIMES

LOM INST CHECK (377),

BUFFER SAYS BUSY=SHOULD N
BE BUSY o1

DATA READ FROM MEMORY =
A REG, CONTENT,
SHOULD BE 377
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1234
1235
1236
1237
1240
1241
1242
1243
1244
1245
1246
1247
1250
1251
1252
1253
1254
1255
1256
1257
1260
1261
1262
1263
1264
1265
1266
1267
1270
1271
1272
1273
1274
1275
1276
1277
1300
1301
1302
1303
1304
1305
1306
1307
1310
1311
1312
1313
1314
1315
1316

0261
1162
0020

0001°

0102
0020
0377
0235
1132
0260
1254
6000
0264
1241
0002
0002
0103
0001
0102
0261
1241
0020
0001
0102
0020
0001
0235
1265
0260
1277
0000
0264
1264
0002
0002
0103
00601
p102
0261
1264
0020
0001
0102
0003
023%
1265
0262
1350
0001
0262
1350

G3

G2

G4

G5

Gé

8092 TEST ¢oM

NZP
F7
LON
1
ATT
LON
377
SBM
Fl
ZJP
G2
ERR
uJP
63
NOP
NOP
TTA
SHA
ATT
NZP
63
LDN
1
ATT
LON
1
SBM
Gé
ZJP
G5
ERR
uJe
G4
© NOP
NOP
TTA
SHA
ATT
NZP
G4
LDN
1
ATT
CLA
SBM
G4
PP
67
SHA
PJP
67

T2
«10

T1

T2
*5
12

Te

Tl

T!
T2

7l

T2
12
12
»}
Tl
T1
T2
L
71
72
12

T2

REPEAT ROUTINE
FOUR MORE TIMES

SBM INST, TEST

DATA IN A REG IS RESULT OF
SUBTRACT ERROR WHE
377 FROM 377 N SUBT.

REPEAT ROUTINE 4
MORE TIMES.

SUB. MEMORY ERROR

REPEAY PROCESS FOUR TIMES
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i
1%11
13290
1321
1322
1323
1324
1325
1326
1327
1330
1331
1332
1333
1334
1335
1336
1337
1340
1341
1342
1343
1344
1345
1346
1347
1350
1351
1352
1313
1354
1355
1356
1387
1360
1361
1362
1363
1364
1365
1366
1367
1370
1371
1372
1373
1374
1375
1376

1400
1401

0001

0262
1350

0001

0262
1350
0001
0262
1350
0001
0262
1350
0001
0262
1350
0001
0263
1362
0103
0001
0102
0261
1367
0264
1367
0000
0264
1307
0002
0002
0000
0264
1307
0002
0002
0000
0266
1307
0002
0002
0020
0001
0102
0020

0003 -

02902
0264
1400
1400
0620
0001

67

G8

G9

BANK3

8092 TESY COM

PRG

SHA
PJP
67

SHA
PJP
67

SHA
PJP
67

SHA
PJP
67

SHA
PJP
67

SHA
NJP
68

TTA
SHA
ATT
NZP
G6

UJP
G

ERR
UJP
6

NOP
NOP
ERR
INTS
G6

NOP
NOP
ERR
UJP
(c].]

NOP
NOP
LON

A1T
LDN
T14
ATT
uJpP
BANK3
1400
LON

T2

T2

72

T2

T2

T2
T1

Tl
T2

T2

T2

T2

T2

REPEAT ROUTINE 4 TIMES

SBM ERROR, |
ONE WAS SUBTRACTEB FROM
ZERO. THE RESULT WAS

NOT 376, DATA IN &
REGe = RESULT SHIFTED X TIMES

SBM INST. ERRORs A REGs
SHOULD = 177



-

T

{22-0053

l402
1403
1404
140%
1406
1407
1410
1411
1412
1413
1414
1415
1416
1417
1420
1421
1422
1423
1424
1425
1426
1427
1430
1431
1432
1433
1434
1435
1436
1437
1440
1441
1442
1443
1444
1445
1446
1447
1450
1451
1452
1453
1454
1455
1456
1487
1460
1461
1462
1463
1464

0034
0001
0260
1413
0000
0264
1400
0002
0002
0020
o002
0034
0002
0260
1424
0000
0264
1413
0020
0004
0034
0004
0260
1437
0000
0264
1424
0002
0q02
0020
0070
0034
0070
0260
1450
0000
0264
1437
0020
0300
0034
0300
0260
1463
0000
0264
1450
0002
0002
0103
0001

H1

H2

H3

H4

HS

8092 TEST ¢oM

SgN
1
ZJpP
Hl
ERR
UJP
BANK3
NOP
NOP
LDN
2
sBN
2
24P
H2
ERR
uJP
Ml
LON

4
gBN
4

ZJP
M3

ERR
uJP
H2

NOP
NOP
LON
70

SBN
70

2JP
Hé

ERR
UJP
H3

LON
300
BN
300
ZJP
HS

ERR
UJp
H4

NOP
NOP
TTA
SHA

12

T2

12

T2

T2

T2

T2

T2

12

T2

T1

SgN  INST. TEST

SBN ERROR (BIT 1,

SBN ERROR (BIT 2)

SBN ERROR (BITS 344 OR 5)

SBN ERROR (BITS 6 OR 7)



{E2-W0D}

1465
1446
1467
1470
1471
1472
1473
1474
1475
1476
1477
1500
1501

Sp2
%583
1504
1505
1506
1507
1510

S
HE
1513
1514
1518
1516
1517
152¢
1521
1522
1523
1524
1625
1526
1827
1530
1531
1532
1533
1534
1535
1536
1537
1540
1541
1542
1543
1544
1545
1546
1547

0102
0261
1400
go020
0001
0102
0020
0377
0241
1543

8343
1
1643
8834

77
0260
1513
0000
0264
1473
0002
0002
0103
0001
glo02
0261
1473
0020
0001
0102
0302
0020
0000
0241
1603
0020
0377
0221
1603
0260
1544
0000
0264
1524
0002
0002
0000
0103
0001
0102
0261

H7

H8

Hé
Jl

8092 TEST

ATT
NZpP
BANK3
LDON
1
ATT
LON
377
StM
Hé
CLA
LOM
Hé6
SBN
377
ZJP
H7
ERR
UJP
H5
NOP
NOP
TTA
SHA
ATT
NZP
H5
LON
1
ATt
ATT
LON

0
STM
H9
LON
377
LOM
H9
ZJP

ERR
UJgp
H8

NOP
NOP

TTA
SHA
ATT
NZP

coM

3!
T2

T1
12

T2

T2

12
+10

Tl
Tl

T2
+10

T2
b

T1
Tl

- oTe

REPEAT PROCESS 4 TIMES

(3TN
(377)
STM INSTe ERRORe DATA

STORED SHOULD HAVE BEEN 377,
A® REGISTER SHOULP = 377 SUBTRACTED

FROM DATA gTORED

STM INSTRUCTION TEST
ZERO BEING TESTED

DATA LOADED FROM MEMORY
WAS NOT ZERO,

REPEAT ROUTINE 8 TIMES



{h2-KODY}

1550
1551
1552
1553
1554
1555
1556
1557
1560
1561
1562
1563
1564
1565
1566
1567
1570
1571
1872
1573
1874
1575
1576
1577
1600
1601
1602
1603
1604
1605
1606
1607
1610
1611
1612
1613
1614
1615
1616
1617
1620
1621
1622
1623
1624
162
1626
1627
1630
1631
1632

1524
0303
0001
0302
0261
1524
0020
0001
0102
0302
0020
0377
0241
1603
0003
0221
1603
0204
1571
0034
0377
0260
1604
0006
0000
0264
1562
0000
0103
0001
0102
0261
1562
0303
0001
0302
0261
1562
0221
1651
0041
0346
0203
0041
0357
0026
0000
0041
0351
0041
0043

H11l

Hlo0

H9
Hi2

J3

8092 TEST (OM

H8
TTA
SHA
ATT
NZP
H8
LDN
1
ATT
ATT
LDN
377
STM
H9
CLA
L.OM
H9
ABR
H10
SBN
37t
ZJP
H12
BER
ERR
UJP
Hll
0
TTA
SHA
ATT
NZP
H1ll
TTA
SHA
ATT
NZP
H1l
L.DM
J3A
STM
INST
TTA
ST™
TAG
L.DN
0
StM
EXPECT
ST™
PARAM}

.4
13

T3

T2
4

Tl
73

T2
T2
T2

Te

12

T1

T1
T2

T3

13

T2
T2

T2

STM TEST THE NyMBER 377

DATA STORED WAS 377
DATA LOADED WAS NQT 377
DATA ERROR IN A REGe

REPEAT ROUTINE 8 TIMES

SET UP ERROR ROUTINE



{52-U0D}

1633
1634
1635
1636
1637
1640
1641
1642
1643
1644
1645
1646
1647
1650
1681
1652
16%3
1654
1685
1656
1657
1660
1661
1662
1663
1684
1645
1666
16467
1670
1671
1672
1673
1674
1675
1676
1677
1700
1701
1702
1703
1704
1705
1706
1797
1710
1711
1712
1713
1714
1715

0020
1651
004l

0362 .

0c20
1647
0041
6375
0020
0001
0102
0302
0020
01285
0030
02952
0061
0337
0021
0043
0261
1647
0103
0001
0102
0261
1647
0363
0001
0302
0261
1647
0029
1705
0041
0362
0029
1703
004}
0375
0020
0070
0030
0307
0061
6337
0021
0043
0261
1703
0221

J3A

J4

8092 TEST COM

~

LON
J3A
5TM
ADDRES
LON

J3a -2

STH

RETURN

LDN

1

Att 11
ATT T3
LDN

125

ADN

252

NZP

ERROR

L.DM

PARAMY

NZP T2
J3A w2

TTA T1
SHA

ATT 11
NZP T2
J3A -2

TTA 13
SHA

ATT 73
NZP T2
J3A -2

L.ON

Jé

STM

ADDRES

LON

Jé -2

STH

RETURN

LON

70

ADN

307

NZP

ERROR

LOM

PARAMY

NZP T2
Jé =2

LOM T2

CHECK ADON INSyRyCyION
JuMP 70 ERROR ROyTINE

IF NONeZERO RESULTS
CHECK FOR REPEAT ON ERROR

REPEAT 4 TIMES

REPEAT & MORE TIMES
SET UP ERROR ROUTINE

CHECK ADN INSt/

RESyLT NON=ZERO GQ T0O
ERROR ROUTINE

SET UPp ERROR ROUTINE



£92-[9D3

1716
1717
1720
1721
1722
1723
1724
1725
1726
1727
1730
1731
1732
1733
1734
1735
1736
1737
1740
1761
1742
1743
1744
1765
1746
1747
1750
1751
1752
1753
1754
1755
1756
1757
1760
1761
1762
1763
1764
1765
1766
1767
1770
1771
1772
1773

2000
2001
2002
2003

1737
0041
0346
0020
1737
0041
0362
0020
1735
0041
037s
0020
0200
0041
1745
0020
0201
0231
1746
0061
0337
0264
1747
0000
0176
0021
0043
0261
1735
0221
1745
0030
0001
0241
1745
0261
1735
0020
0200
0241
1745
0020
0004
0202
0264
2000
2000
0203
0041
0387
0020

J5

COUNT

BANK4

PRG

80g2 TEST

J5
ST™M
INST
LON
JS
STM
ADDRES
LON
JS
STM
RETURN
LON
200
STM
COUNT
LON
201
ADM
COUNY
NZP
ERROR
uJp
COUNT
0

176
LOM
PARAM]
NZP
J8
LOM
COUNT
ADN

1

STM
COUNY
NZP
JS
LDN
200
STH
COUNT
L.ON
120
ATTY
uJP
BANK4
2000
TTA
5TM
TAG
L.ON

coM
-2
Iz CHECK ADM INSTRyCTION
¢
JUMP TO ERROR ROTINE 1IF
‘ RESULT NOT ZERO h
T2 i
*2
REPEAT AFTER ERROR 1S
PARAM] 1S SET
12 ’
-2
T2 REPEAT INSTRUCTION
T2
T2
-2
T2
Y2
T2 JUMP TO NEXT BANK
T2 SET UP ERROR ROUTINE



{L2-W0D}

200,
2005
2006
2007
2010
2011
2012
2013
2014
2015
2016
2017
2020
2021
2022
2023
2024
2025
2026
2027
2030
203)
2032
2033
2034
2035
2036
2037
2040
2041
2042
2043
2044
2045
2046
2047
2080
2051
2052
2053
2054
2055
2056
2057
2060
2061
2062
2063
2064
2065
2066

201g
0041
0362
0020
2013
0941
0375
00290
00d¢
0231
2045
0061
0337
goz2l
0043
0261
2013
0221
2014
0030
0001
g24l
2014
0221
2045
0030
0376
0241
2045
0261
2013
0264
2046
0377
0020
20646
0041
0362
0221
2064
0041
0346
0020
2110
0041
0378
0020
0001
0255
2063
0034

Jé

COUNT1

J7

8092 TEST CoMm

Jé

STM
ADDRES
LDN

Jé

STM
RETURN
LON

0

ADM
COUNT]
NZP
ERROR
LOM
PARAM1
NZP

J6

LOM

J6
ADN

1

STM

J6

LLOM
COUNT1
ADN
376
STM
COUNT1
NZP

Jé

TN
COUNT1
377
LON

J7

STM
ADDRES
LOM

J7

STM
INST
LON
J7A
STM
RETURN
LON

1

RAO

J7

SBN

T2

-2
T2

-1

T2
el
T2

T2

12
2

T2
¢l

Y2

T2
-l

TEST ADM INSTRUCTION

%oop ON INSTRUCTION
F PARAMETER SET AND INSTRUCTIO
ERRORED ONCE OR MQRE =TION

ADD ONE TO ADDENU 1

ADD 376 TO ADDEND 2
REPEAT INSTRUCTION

SET UP ERROR ROVUTINE

ADDEND 1
CHECK RAO INSTRUCTION



{82-W0D%

2067
2070
2071
2072
2073
2074
2075
2076
2077
2100
2101
2102
2103
2104
2105
2106
2107
2110
211l
2112
2113
2114
2118
2116
2117
2120
2121
2122
2123
2124
2125
2126
2127
2130
2131
2132
2133
2134
2135
2136
2137
2140
214l
2142
2143
2144
2145
2146
2147
21580
2151

0002
0061
0337

802l.

0043
0261
2110
g221
2067
0030
0001
0241
2067
0261
2064
0264
2120
0221
2063
0034
0001
0241
2063
0264
2064
0020
0001
0241
2063
0030
0001
024)
2067
0221
2152
0061
0346
0020
2152
0041
0362
0221
2153
0041
0351
6020
2150
0041
0375
0020
0001

JTA

J78

8092 TEST

2

NZP
ERROR
LOM
PARAM]
NZP
JTA
L.DM
J7
ADN

1

STM

J7
LDM
J8
STM
INST

. LON
J8
STM
ADDRES
LOM
J8
ST™
EXPECT
LDN
J8
ST™M
RETURN
%DN

COM

T2
¢1

-2

CHECK FOR REPEAT ON ERROR

RESET ADDENDS

SET UP ERROR ROUTINE



{62-W0d%

21s2
2183
2154
2155
2156
2187
2160
2161
2162
2163
2164
2165
2166
2167
2170
2171
2172
2173
2174
2175
2176
2177
2200
2201
2202
2203
2204
2205
2206
2207
2210
2211
2212
2213
2214
2213
2216
2217
2220
2221
2222
2223
2224
2225
2226
eeat
223¢
2231
2232
2233
2234

oolo
0001
0060
0337
0021

0043 .

0261
21590
0255
2153
0241
2181
0261
2140
0020
0001
0241
2151
0241
2153
0221
2220
0041
0346
0020
2220
0041
0362
0020
2218
0041
0375
0221
2217
0041
0351
0020
0001
0211
2217
0060
0337
0021
0043
0261
2216
0255
2217
0261
2212
0020

Ja

J9

8092 TESY

LPN

1

zJp
ERROR
LOM
PARAM1
NZP
J8
RAO
J8
STM
J8
NZP
J8
LDN

1

STM
J8
STM
J8
LOM
Jo
STM
INST
LON
J9
STM
ADDRES
LON
J9
STM
RETURN
LDM
J9
STM
EXPECT
LON

1

LPM
J9
zJp
ERROR
LOM
PARAM]
NZP
J9
RAO
J9
NZP
J9
LDN

CoM

T2
-2

T2
+1

T2
=1

-l?

T2
-1

12
+1

T2

T2
-1

T2
-1

T2
-2

T2
=1

T2
-6

CHECK LPN INST,
JUMP TO ERROR ROUTINE
IF RESULT EQUAL TO ZERO

UPDATE DATA CELLS

SET UP ERROR ROUTINE

TEST LPM INSTR,CTION

CHECK FOR REPEAT ON ERROR

UPDATE oLD DATA By 1 oCTAL



{0E-WO0DT

2235
2236
2237
2240
2241
2242
2243
2244
2245
2246
2247
2250
2251
2252
2253
2254
2255
2256
22s7
2260
226l
2262
2263
2264
2265
2266
2267
2270
2211
2272
2273
2274
2275
2276
2217
2300
2301
2302
2303
2304
2305
2306
2307
2310
2311
2312
2313
2314
2315
2316
27

9931
2217
0055
0042
0261
2212
0221
2266
0041
0346
0020
2266
0041
0362
0020
2264
0041
0375
0020
0000
0041
0351
0020
0000
0014
0000
0061
0337
0021
0043
0261
2264
0255
2265
0241
2267
6261
2264
0055
0042
0261
2264
0020
2326
0041
0362
0221
2326
0041
0346

J10

8092 TESTY

dru

J9

RAQ
COUNTZ
NZP

J9

LDM
J10
STM
INST
LDN
J10
STM
ADDRES
LON
J10
STM
RETURN
LDN

0

STM
EXPECY
LON

0

LSN

0
NZP
ERROR
LOM
PARAM]
NZP
J10
RAO
J10
STM
J10
NZP
J10
RAOQ
COUNTZ
NZP
J10
LON
J11
STM
ADDRES
LOM
J11
STM
INST

coM

T2
-]

12
72

-2

T2
=2
T2
-1
T2
1
T2
-2

T2
=2

12

REPEAT ROUTINE

SET UP ERROR ROUTINE

CHECK LDN INSy,
JUMP TO ERROR ROUTINE
IF RESULT NOT ZERO

UPDATE DATA CELLS

SET UP ERROR ROUTINE



{TE-W0D2

2320
2321
232¢
2323
2324
2325
2326
2327
2330
2331
2332
2333
2334
2335
2336
2337
23490
2341
2342
2343
2344
2345
2346
2347
2350
2351
2352

2400
2401
2402
2403
2404
2405
2406
2407
24190
2411l
2412
2413
2414
2415
2416
2417
2620
2621
2422
2423
2424
2425
2426

0020
2324
0041

0375-

0020
0000
0215
2325
0061
0337
0021
0043
0261
2324
0255
2325
0261
2324
0055
0042
0261
2324
0020
0005
0202
0264
2400
2400
0020
2423
0041
0362
0221
2423
0041
0346
0020
2423
0041
037S
0203
0041
0357
0020
0000
0041
0351
0225
2426
0030
0000

J11

BANKS

Jl2

8092 TEST

PRG

LON
J11
STM
RETURN
LDN

0

LsM
J11
NZP
ERROR
L.OM
PARAM]
NZP
J1l
RAO
J11
NZP
J11
RAQ
COUNTZ
NZP
Jil
LON
T24
ATT
uJpP
BANKS
2400
LDON
J12
STM
ADDRES
L.OM
J12
STHM
INST
LON
J12
STM
RETURN
TTA
STM
TAG
LON

0

STM
EXPECT
LCM
J12
ADN

0

COM

12

T2
-1

T2
=2

12
-2

T2
T2

T2

12
+3

CHECK LsM INST

REPEAT ON ERROR IF
PARAMETER 1 IS SET

UPDATE DATA CELL

REPEAT 400 OCTAL TIMES

JUMP TO BANK S

SET UP ERROR ROUTINE

CHECK LCM INSTRUCTION



{2E-WO0DZ}

2627
2430
2431
2432
2433
2434
2435
2436
2637
2440
2441
2642
2643
24644
2445
26446
26417
2450
2451
2452
2453
2454
2455
2456
2487
2460
2461
246462
2463
24664
2465
2466
2467
2470
2471
2472
2473
2474
2475
2476
2417
2500
2501
2502
2503
2504
2509
2506
2507
25190
2511

61
833t
0021
0043
0261
2423
0255
24626
0261
2423
0055
0042
0261
2423
0020
2461
0041
0362
gz21
2461
0041
0346
0020
2461
0041
0375
0222
0046
0235
2400
0061
0337
002l
0043
0261
2461
0055
0046
0241
2464
0034
0040
0261
2461
0241
2464
0041
0046
0055
0042
0261

J13

8092 TEST COM

NZP

ERROR

LDM

PARAM]

NZP 12
Ji2

RAQ T2
Ji2 *3

NZP T2

Jia

RAQ

COUNTZ

NZP T2
Ji2

LDN

J13

STM

ADDRES

LOM T2
J13

STM

INST

LDN

J13

STM

RETURN

L01 T2
INDIR

SBM T2
BANKS

NZP

ERROR

L.OM

PARAM]

NZP T2
J13

RAQ

INDIR

STM T2
J13 +3

SBN

40

NZP T2
J13

STH T2
J13 +3

STM

INDIR

RAQ

COUNTZ

NZP T2

REPEAT IF ONE ERROR QCCURED
AND PROPER PARAMETER SELECTED

UPDATE ADDRESSES

REPEAT 256 TIMES

SET UP ERROR ROUTINE

CHECK LDI INSTRUCTION
®  INDIR = BANKS

JUMP IF NON=ZERO ¢ ERROR
REPEAT IF ERROR OCCURED

UPDATE ADDRESSES

RESTORE ADDRESSES

REPEAT 256 TIMES



{EE-KODY

25312
2513
2514
2515
2516
2517
2520
2s2l
2522
2523
2524
2525
2526
2527
2530
2531
2532
2533
2534
2535
2536
2537
2540
2541
2542
2543
2544
2545
2546
2547
2550
2551
2552
2553
2554
255%
2556
2557
2560
2561
2562
2563
2564
2565
2566
2567
2570
2571
2572
2573
2574

2461

0020
2527

004l

0362
0221
2527
0041
0346
0020
2527
0041
0375
0226
0046
0231
2400
0061
0337
0621
0043
0261
2527
0055
0046
0241
2532
0034
0040
g261
2527
0041
0046
0241
2532
0055
00é2
0261
2527
0020
2577
0041
0362
0221
2577
0041
0346
0620
2575
0041
0375

Jls

8092 TEST oM

J13

LON

J14

STM

ADCRES

LOM T2
J14é

STM

INST

LDN

J14

STM

RETURN

LCI T2
INDIR

ADM 12
BANKS

NZP

ERROR

LDM

PARAM]

NZP T2
J1é

RAQ

INDIR

STH 12
J1é 3
SB8N

40

NZP 12
J14

STM

INDIR

STM™M 12
J14 3
RAO

COUNTZ

NZP T2
J1l4

LDN

J15

STM

ADDRES

LDM T2
J15

STM

INST

LDN

J15 -2
ST™

RETURN

SET UP ERROR ROUTINE

UPDATE ADDRESSES

RESTORE ADDRESSES

SET UP ERROR ROUTINE



S LhE-WODT

2575
2576
2577
2600
2601
2602
2603
2604
2605
2606
2607
2610
2611
2612
2613
2614
2615
2616
2617
2620
2621
2622
2623
2624
2625
2626
2627
2630
2631
2632
2633
2634
2635
2636
2637
2640
2641
2642
2643
2644
2645
26406
26417
2650
2651
2652
2653
2654
2655
2656
2657

0226
0046
0232
0046
0061
0337
002l
0043
0261
2575
005%
0046
0034
0040
0261
2575
0041
0046
0055
0042
0261
2575
0020
2641
0041
0362
0221
2641
0041
0346
0020
2637
0041
0375
0226
0046
6212
0046
0061
0337
0021
0043
0261
2637
0055
0046
0034
0200
0261
2637
0041

J15

J16

8092 TEST COM

LCI T2
INDIR

ADI T2
INDIR

NZP

ERROR

LOM

PARAM]

NZP T2
J18 wd

RAO

INDIR

SBN

40

NZP 12
J15 -2

STM

INDIR

RAQ

COUNTZ

NZP 12
J15 -2

LDN

J16

ST™

ADDRES

L.OM T2
J16

STM

INST

LON

J16 -2

ST™M

RETURN

1.CI1 T2
INDIR

LPI T2
INDIR

NZP

E£RROR

LOM

PARAM1

NZP T2
J16é -2

RAQ

INDIR

SBN

200

NZP 12
J1lé -2

STM™M

CHECK ADl INSTRUCTION

Lel

LPI

CHECK LPI INSTRUCTION
ERROR IF NON=ZERO
CHECK FOR REPEAT

UPDATE ADDRESS



{SE-W0I}

2660
2661
2662
2663
2664
2665
2669
2667
2670
267l

3000
3001
3002
3003
3004
3005
3006
3007
3010
3011
3012
3013
3014
3015
3016
3017

.3020

3021
3022
3023
3024
3025
3026
3027
3030
3031
3032
3033
3034
3035
3036
3037
3040

3041

3042
3043
3044
3045
3046
3047

0046
0055
0042
0261
2637
0029
0006
0202
0264
3000
3000
0203
0041
0357
0020
3021
0041
0362
0221
3021
0041
0346
0020
3017
0041
0375
0222
0046
0216
0046
006l
0337
o2l
0043
0261
3917
0055
0046
0034
0015
0261
3017
0041
0046
0055
0042
0261
3017
0020
3063
0041

BANK6

J17

8092 TEST COM

PRG

INDIR

RAQ

COUNTZ

NZP T2
J16 LY.
LDN

T30

ATT T2
UJP T2
BANKS6

3000

TTA T2
ST™

TAG

LON

J17

STM

ADDRES

LDM T2
J17

STy

INST

LDN

J17 -2
ST™

RETURN

Lol 12
INDIR

LSI T2
INDIR

NZP

ERROR

LOM

PARAM]

NZP 72
J17 Y]
RAQ

INDIR

SBN

15

NZP 12
J17 -2
ST™

INDIR

RAQO

COUNTZ

NZP T2
J17 LY
LON

Jl8

STM

REPEAT 130 TIMES

SET UP ERROR ROUTINE

SET UP ERROR RQUTINE

CHECK LeSele INSTRUCTION
JUMP TO ERROR IF MON=ZERO
CHECK FOR REPEAT ON ERROR

UpPDATE ADORESS

REPEAT 256 TIMES

SET UP ERROR ROVUTINE



RN

{5E-UC

3050
3081
3052
3053
3054
3055
3056
3057
3060
3061
3062
3063
3064
3065
3066
3067
3070
3071
3072
3073
3074
3075
3076
3077
31090
310l
3102
3103
3104
3105
3106
3107
3110
3111
312
a3
3114
3115
3116
3117
3120
3121
3122
3123
3iz4
3125
3126
3ie7
3130
3131
3132

0362
0221
3063
0041
0346
0020
3061
0041
0375
0222
0046
0236
0046
0061
0337
0021
0043
0061
3061
0055
0046
0034
0040
0261
3061
0041
0046
0055
0042
0261
3061
0020
3131
0041
0362
0221
3131
0041
0346
0020
3123
0041
0375
0221
3000
0041
0046
0025
0046
0051
0046

Jla

J19

a0g2

TEST (¢OM

ADDRES

LDM T2
J1i8

STM

INST

LDN

N3Y:) -2
STM
RETURN

Lol T2
INDIR

SBI T2
INDIR

NZP

ERROR

LDM

PARAM]

NZP

J18 -2
RAO

INDIR

SBN

40

NZP 2
J18 -E
STM

INDIR

RAO

COUNTZ

NZP 3
Jls -2
LDN

J19

STM

ADDRES

LOM T2
J19

STM

INST

LDN

J19 -5
STM

RETURN

LDM T2
BANK6

STM

INDIR

LCM

INDIR

RAM

INDIR

CHECK SBI INSTRUCTION

REPEAT ON ERROR

UPDATE ADDRESS

REPEAT 256 TIMES

SET UP NEXT ERROR ROUTINE

CHECK ReAsMe INSTRUCTION



{LE-NOD}

3133
3134
3135
3136
3137
3140
3141
3142
3143
3144
3145
3146
3147
3180
3151
3182
3183
3154
3185
3156
3157
3160
316l
3162
3163
3164
3165
3166
3167
3170
317l
3172
3173
3174
3175
3176
3177
3200
3201
3202
3203
3204
3205

3206

3207
3210
3211
3212
3213
3214
3215

CHECK

url
J2o

up2

8092 TEST

NZP
ERROR
LDM
PARAML
NZP
J19
RAQ
J19
SBN
100
NZP
J19
STM
J19
RAQ
COUNTZ
NZP
J19
LDN
Jeo
STM
ADDRES
LOM
Jao
STM
INST
LON
Jao
STM
RETURN
LON
170
ATT
ADN

1

RAM
BANK16
RAQ
CHECK
NZP
CHECK
LON

1

STI
INDIR
CLA
L.DM
BANK16
SBN

1

NZP

coM

T2
-6

T2
-5

TR
~6

T2
-5

T2

-8

T2

Tl

T
T2
T2
-3
Tl

Tl

CHECK FOR REPEAT ON ERROR

UPDATE ADDRESS

RESTORE ADDRESS

REPEAT 256 TIMES

STORE ANY DATA
AT LOCATIONS T000ww=e==s7376

STORE INDIRECT INSTRUCTION CHECK



{9E-WODF

3216
3217
3220
3221
3222
3223
3224
3225
3226
3227
3230
3231
3232
3233
3234
3235
3236
3237
3240
3241
3242
3243
3244
3248

3400
3401
3402
34903
3404
3405
3406
3407
3410
3411
3412
3413
3414
3415
3416
3417
3420
3421
3422
3423
3424
3425
3426
3427
3430
3431

0337
0021
0043
0261
3204
0285
3205
0241
3214
0041
0046
6241
3212
0261
3204
0055
0042
0261
3204
0020
0007
g202
0264
3400
3400
0002
0020
0000
0241
3412
0241
3416
0241
3462
0020
0000
0204
3442
0020
0000
0205
3446

17
$4sd
0170
3456
0255
3412
0255

3416
0261

BANKY
N16

BER]

BXR1

8092 TEST

PRG

ERROR
LDM
PARAM]
NZP
urPl
RAQ
uPl
STM™
urP2
STM
INDIR
STM
upP2
NZP
url
RAO
COUNTZ
NZP
uprl
LON
734
ATT
TN
BANKT
3400
NOP
LDN

0

STM
BER1
STM
BXR1
STM™
REPEAT
LDN

0

ABR
N17
LDN

0

ABX
N1E
181
N19
181
N20
RAO
BER1
RAC
BXR1
NZP

cOoM

T2
-1
T2

12

T2
-2
T2
1l }

T2
-1

T2
T2

12

T2
Tl
T1
T2

12

UPDATE ADDRESSES

REPEAT ROUTINE 256 TIMES

ZERO OUT COUNTERS
AND BEGIN BUFFER
COMPARE CIRCUITRY TEST

BUSY ADDRESS (JUMR)

BUSY ADDRESS (JUMR)
CHECK FOR COMPARE

CHECK FOR BUFFER BUSY

UPDATE COUNTERS



{LE-WODY

3432
3433
3434
3435
3436
3437
3440
3441
3442
3443
3444
3445
3446
3647
3450
3451
3452
3453
3454
3455
3456

3457
3460
3461
3462
3463
3466
3465
3466
3467
3470
3471
3472
3473
3474
3475
3476
3477
3500
3501
3502
3503
3504
3505
3506
3507
3510
3511

3411
0255
3462
0261
341)
0007
0264
3463
0077
0007
0264
35411
0077
0007
0264
3415
0077
0007
0264
3421
0077

0007
0264
3411
0000
0077
0255
3511
0034
0010
0261
3503
0241
3511
0020
0077
0241
3463
0077
0064
0000
0g20
go02
0241
3463
0064
0000
0000
70600

8092 TgST

N17

N18

N19

N29o
REM
REM

REPEATY
BANKTZ

BANKTSB

BANKTA
BANK16 EQU

BER]
RAQ
REPEAT
NZP
BER1
csc
uJP
BANKYZ
HLT
c¢sC
uJP
BER1
HLT
cec
UJP
BXR1
HLT
cBC
UJP
BXR1
HLTY

cec
UJP
BER1

0

HLY
RAQ
BANKTA
SBN

10

NZP
BANKTB
STM
BANKTA
L.ON

17

STM
BANKTZ
HLT
UJP
STARY
L.ON

2

sTH
BANKTZ
UJP
STARTY

7000

cOoM

-1
T2

72
-1

T2

T2
-1

T2
-1

T2
*3

T2
-1

12

T2
T2

re

REPEAT OPERATION

CLEAR BUFFER CONOROLS

BUFFER BUSY ON ABR INST.
CLEAR BUFFER CONTROLS

BUFFER BUSY ON AB¥% INST.
CLEAR BUFFER CONTROLS

BUFFER BUSY ON IBI INST.
CLEAR BUFFER CONTROLS

BUFFER BUSY INDICATES COMPARE CIRCUITRY FAILED
IF BER AND BXR = SAME., IF BER AND BXR
NOT SAMEs THIS INPICATES COUNTER ERROR

HALT AFTER FIRST PASS THRU TEST

END OF TEST



{0h-W0D2}

0001
o002
0003
0004
0005
0006
0007
0010
0011
0g0l2
0013
0014
0ols
0016
0017
0100
0200
0300
7777

80g2

To4 EQU
Tlo EQU
Tl4 EQU
T20 EQu
T24 EQU
T30 EQU
T34 EQu
T40 EQU
T44 EQU
150 EQU
754 EQU
760 EQU
T64 EQU
T70 £Qu
T74 EQU
Tl EQu
T2 Eaqu
T3 EQU
RANDOM EQU

TEST (cOM



{Tﬁ-NOD}

0000
0001
0002
0002
0003
0003
0004
0005
0006
0007
0010
0011
0012
0013
0014
0ols
0ole
0020
0021
9022
0025
0026
0030
0031
0032
0034
0035
0036
0061
0042
0051
0055
0060
0061
0062
0063
0064
0070
0071
0072
0073
0074
0075
0076
0077

0000

ERR
SHA
NOP
ATT
cLa
TTA
ABR
ABX
BER
cBC
LPN
LPM
LRI
CIL
LSN
L3M
LSI
LON
LDM
Lol
LCM
LCI
ADN
ADM
ADI
SBN
SBM
sB81}
STM
STI
RAM
RAD
ZJp
NZP
pJp
NJP
UJP
181
180
INN
our
OTN
EXF
INA
HLT

8092 TESY CoM

EQU

EQU
£QU
£EQuU
EQU
EQU
EQU
EQU
EQy
EQU
EQU
EQUY
EQU
EQU
EQU
EQU
£QU
EQU
EQu
EQU
EQU
EQu
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQu
EQU
EQU
EQU
EQU
EqQV
gEQu
EQu
EQU
EQU
EQU
EQU
EQU
EQu
EQu
EQU
suUpB
END

~NONIPWLWNN =D

gt
Ll

Pt bt ot gt
U WIN

AN
nN~o

WWwN
o

W W
>N

oo b WL
Ol N OV A

~N~NORrO
oS W

NNNNNN
~oUy S W

H
1

ERROR STOP
SHIFT A LEFT ONE BIT

NO OPERATION

A TO TAG REGISTER

CLEAR REGISTER A

TAG REGISTER TO A

A TO BUFFER ENTRAMCE REGISTER

A TO BUFFER EXIT REGISTER
CONTENTs OF BER REGIGTER 10 A
CLEAR BUFFER CONTROLS

LOGICAL PRODUCT NQ ADDRESS
LOGICAL PRODUCT MEMORY ADORESS
LOGICAL PRODUCT INDIRECT ADDRESS
CLEAR INTERRUPT LQckouT

LOGICAL SUM NO ADBRESS'

LOGICAL SUM MEMORY ADDRESS
LOGICAL SUM INDIRECT ADDRESS

LOAD A NU ADDRESS

LOAD A MEMORY AUDRESS

LOAD A INDIRECT ABDRESS

LOAD COMPLIMENT TO A MEMORY

LOAD COMPLIMENY TO A INDIRECT

ApDD NO ADDRESS

ADD MEMORY ADDRESS

ApDD INDIRECT ADORESS

SUBTRACT NO ADDRESS

SUBTRACT MEMORY ABDRESS

SUBTRACT INDIRECT ADDRESS ,
STORE MEMORY ADDRESS !
STORE INDIRECT ADBRESS ?
REPLACE ADD MEMORY ADDRESS
REPLACE ADD ONE MEMORY ADDRESS
JUMPs IF CONTENTS OF A = Z2ERO
JUMPy IF CONTENTS OF A = NONz2ZERO
JUMps IF Cq TE 1s oF A ARE poSITIVE
JUMP, IF CONTENTS OF A ARE NEGATIVE
UNCONDITIONAL JUMR

INITIATE BUFFER INPUT

JNITIATE BUFFER OUTPUT

INPUT NORMAL
QUTPUT NORMAL
OUTPYTs NO ADDRESS
EXTERNAL FUNETION
INPUT To A

HALT



NUMBER: {TZO} 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.

OPERATING 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.

Section 2: Card check., Put O in A and 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 Status halt. A contains
status code. Reset run
switch to continue.

{CPL-12



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
000

000
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
ujJP

HLT
EXF

INA
INA
NZP
LDN
ATT
EXF

OUT

- {CP1-2}



0110
0111
0112
0113
0114
0115
0116
0117
0120
0121
0122
0123
0124
0125
0126
0127
0130
0131
0132
0133
0134
0135

0400
0401
0402
0403
0404
0405
0406
0407
0410
0411
0412
0413
0414
0415
0416
0417
0420
0421
0422
0423
0424
0425
0426
0427
0430
0431
0432
0433

020
002
041
041
021
042
041
043
055
043
061
120
055
041
061
114
020
030
051
042
064
070

000

001
060
000
000
000
000
000
000
000
000
007
025
020
000
002
014

000
000
000
000
000
000
000
070
052
040

LDN
STM
LDM
STM
RAO
NZP

RAO
NZP

LDN
RAM
ujpP

" {CP1~3%



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
0303
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

{PCL-4}



0520
0521
0522
0523
0524
0525
0526
0527
0530
0531
0532
0533
0534
0535
0536
0537
0540
- 0541
0542
0543
- 0544
0545
0546
0547
0550
0551
0552
0553
0554
0555
0556
0557
0560
0561
0562
0563
0564
0565
0566
0567
0570
0571
0572
0573
0574
0575
0576
0577
0600
0601
0602
0603
0604
- 0605

000
000
052
040
001
000
000
000
060
000
000
000
007
000
000
000
025

- 020

002
000
000
000
014
000
000
000
070
000
000
000
052
040
004
Q00
000
000
003
000
000
007
000
000
000
000
025
020
010
000
000
000
000
060
000
070

{{P1~-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
000
000
052
040
020
000
000
600
000
014
007
000
000
000

000

000
025
020
040
000
000
000
000
003
070
000
000
000
000
000
052
040

{CP1-b}
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SAMPLE CARD
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NUMBER{ T21} (P2
TITLE: Card Punch Program

" MINIMUM EQUIPMENT NEEDED: 8092, 8094, 170

PURPOSE

This program will punch out binary cards for use in card reader tests (T17,
T18). '

OPERATING 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 1
TERMINAL ADDRESS: 1647

HALTS
P =203 , }
220 Status halts. A contains status
235 code.
253

1CP2-13}



0110
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
0170
0171
0172
0173

075
063
001
075
030
002

020
003
102
020
043
141
000
020
070
141
034
173
000
250
064
004

075
063
601
075
030
002
020
003
102
020
003
141
000
020
030
141
034
173
000
250
064
006

000
075
030
040
076

EXF

EXF

LDN

ATT
LDN

STM
LDN
STM
ouT

ujp

EXF
EXF
LDN

ATT
LDN

STM
LDN
ST™M

ouT

ujP

EXF

INA

{CP2-2}



0000
0001
0002
0003
0004
0005
0006
0007
0010

0020
0030
0040

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
170
064
205
064
222
064
240
113

113

113

113

075
063
001
075

030

002
020
002
102
173
016
266
064
000

075
063
001
075
030
002
020
002
102
173
000
250
064
002

ujp
UJyP
ujp
uUjP

EXF
EXF

LDN
ATT

ouT

UjP

EXF
EXF
LDN
ATT

ouT

ujp

{CP2-3%



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 070

0220 077 HLT

0221 o B

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

1{CP2-4}



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

077
077
677
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
077
077
077
077
077

- 077

077
077
077
077
060
000
000
000
000
000
000
000
000
000

{CP2-5%}



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
- 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

000
000
000
000
000
077
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
077
077
077
077
077
077
077
077
077
077
060
000
000
000
000
000
000
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1150
1151
1152
1153
1154
1135
1156
1157
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

000
000
000
000
000
000
000
000
077
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
077
077
077
077
077
077
077
077
077
077
060
000
000
000
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1235
1236
1237
1240
1241
1242
1243
1244
1245
1246
1247
1250
1251
1252
1253
1254
1255
1256
1257
1260
1261
1262
1263
1264
1265

1400
1401
1402
1403
1404
. 1405
1406
1407
1410
1411
1412
1413
1414
1415
1416
1417
1420
1421
1422
1423
1424
1425
1426
1427

000
000
000
000
000
000
000
000
000
000
000
077
077
077
077
077
077
077
077
077

Q77

077

077 -

077
060

043
077
040
014

077
001
025

. 025

025
025
025
025
020
051
025
025
015
022
052
052
052
052
052

{CPR-8}



1430
1431
1432
1433
1434
1435
1436
1437
1440
1441
1442
1443
1444
1445
1446
1447
71450
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
025
025
025
025
025
025
020
077
070
000
027
077
060
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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
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

001
025
025
025
025
025
025
020
077
070
000
023
077
060
002
052
052
052
052
—052
052
040

BN VA
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1514
1515
1516
1517
1520
1521
1522
1523
1524
1525
1526
1527
1530
1531
1532
1533
1534
1535
1336
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
. 15872
1573
1574
1575
1576
1577

002
052
052
052
052
052
052
040
076
000
037
017
074
000
075
025
025
025
025
025
025
020
025
025
012
006

052

052
026
052
052
052
052
052
052
040
014
063
006
060
031
046
015
025
025
025
025
025
025
020
002
010
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8092/8130/C813 CARD READER TEST (CRT)

This NCR Card Reader test checks the ability of the Card Reader
to read Hollerith to BCD and/or to read straight binary. Before
and after each card is read, 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 the 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} special cards are needed for the binary test

B. LOADING PROCEDURE

1. Load mode test CRT from 64 column punched blnary 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. LERROR MESSAGES
TABLE ONE

BINARY CARD . '
Instruction Attempted

I’ Register A Register Contents* and Rejected
4172 14,11,6,3 ABR (X04)
253,250,245,242 ABX (XO05)
252,247 ,244,241 IBI (X70)

1CRT-11} é



TABLE ONE (Cont'd.)

.

¥A Register Defined Last Card Routine In ‘
14,253,252 # \
11,250,247 #2 \
6, 245,244 #3
3, 242,251 #4 or #5

Release and activate run switch to continue after any
of the above stops.

P Register A Register Interpretation

1766 300 Input hopper of card reader
indicates an empty condition.
Reader status in "A" Register.
Release and activate run switch
to continue.

1773 200 Pause switch on card reader
has been activated. Release
and-activate run switch to con-
tinue. Reader status in "A"
Register.

2000 XXX Status in the "A" Register is
improper status from card reader
along with or without proper
status condition. Release and

* activate run switch to continue.

2005 100 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'" Register. Release and
activate run switch to continue.

47314 23 Data error from card reader.
Results of such listed on printer,
Release and activate run switch
to continue. '

6330 20 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.
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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 for this test.
Recycle run switch for
next word to display

in the buffer entrance
register. Clear the
"A" Register and release
and activate rtun switch
to ignore the rest of
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.
Recycle run switch to
reload BER and BXR
registers with next
data word. Clear "A"
Register, release and
activate run switch to
ionore the rest orf theo
data, and program will
) attempt to read the
{CRT-3% next card.



TABLE TWO

P Register A Register

4650 011
4676 XXX
4463 : 011
4754 001
4761 002

P Register A Register

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.

Card
Load

Printer cannot be accessed.
reader input hopper is empty.
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

5017 003

P Register A Register

4770 XXX

{CRT-4>

Printer cannot be
accessed. Column
error on card reader.
Release and activate
run switch to reload
registers with next
data word read. Clear
"A" Register, release
and activate run
switch to ignore the
rest of the data and
continue card read
operation.

Data Data
Read Expected

Interpretation

Printer cannot be accessed. Card
reader has responded with illecal
status along with or without lecal
status. Status is in "A" register.
Release and activate run switch to
continue.



TABLE TWO (Cont'd.)

P Register A Register Interpretation

i
\

4747 XXX Printer status has gone not r%ady
since last output. Card status is
in "A" Register. Release and
activate run switch for more error
indications.

5127 006 A buffer operation is trying 1o be
performed, but the buffer indicates
it is busy. Buffer should not be
busy. Release and activate run
switch to try again.

5501 007 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.

P Register A Register BER BXR Interpretation

5420 077 Data Data Column read error.
Read Expected 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,

5372 000 N/A N/A Column read error.
Error data listed on
printer. Release and
activate run switch
to continue

4552 10 N/A N/A Pause switch on
reader has been acti-
vated., Release and
activate run switch
to continue.

{CRT~5%}



I1I. DESCRIPTION

A.

STA1l
STAT

SELECT

BUSY2A-2
Gl
HAL

R1
S1

G2

SPE1
PRT1

PRINTZ

BINARY TEST 1

10.
il1.
12.
13.
14,

15.
16.

17‘

18.

149,
20.

Zero out error and card counters

Select card reader status

a, If error, halt and display card status in the
A" Register

Check flag5 for card pattern to xead

Select pattern number X¥

Set up buffer busy return jump address

Set up buffer registers

a. If buffer busy, jump and halt

Select card reader for binary

Input on buffer channel

Compare read and expected data as it arrives in memory

a. If error, go to Section A-14

Repeat Section A-9 until 80 cols are read

Reset counters

Check error flag for errors

a. If errors, go to Section A-18

Repeat steps 1-13 until exrors are detected or card

reader input hopper becomes empty. *¥

Update flagl error counter -

a. If less than 9 errors, return to Section A-10

Reset Cardl column counters »

Check for 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. If printer ready, go to Section A-19

b. Load buffer 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
Section A-1

¢. Repeat Section A-18b until all words examined

d. Go 1o Section A-1

Output expected and received data

lial1t and display 23 octal in "A' Register

* Initially pattern 1 will be selected

¥* Input hopper empty status is an error halt condition
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21. Go to Section A-1
SPE2 22, Reset error counters
23. Check for 77 octal in all columns read
a. If no compare, go to Section A-28
24, Check for printer ready and not busy
a. If 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 « o o o o « « 77 77

%COLS;W41~M;‘»80 -DATA-READ - 77 77 7777 . . . « « « 7777

SPE4A1-6 26. Enter YA Register with- 20 octal and halt
27. Go to Section A-1

SPE3 28. If printer is not ready, go to Section A-32
29, Output Statement B

STATEMENT B
BAD CARD IN DECK
COLS - 1 - 40 DATA READ . - . . L] . . . . 3 . . . . - . o

COI;S - 4 1 - 80 DATA READ . . - L3 . - » . . . . L] . . . . .

30. Enter "A" Register with 21 octal and halt
31, Go to Section A-1
SPE6A 32. Load buffer exit register with data read and load

YA Register with 24 octal and halt

33. Repeat Section A-32 with successive words until all
words are examined or if the "A" Register is manually
cleared, go to Section A-34

34. Go to Section A-1

SPR7 35. lLoad A" Register with 25 and halt
XThis indicates printer not ready and a card jam in
~ card reader
36. Go 1o Section A-1

{CRT-72}



STA1l

READ22+3

READ23-5
S-2
PRTZ2

STAl
READ23
G173-2
G- 14-2

GIoA

BINARY TEST 2

19.

Do steps 1, 2, and 3 of Section A %

Select card pattern #2

Set up buffer busy return jump addresses

Set up buffer

Select reader for binary

Input data

Compare data as it arrives in memory

.a. If error, go to Section B-13

Updata counters

Repeat Section B 7-9 until 80 cols are read

Restore counters

Check for read errors

a. 1If errors, store card image expected in printer
output area and do steps 18, 19, 20 or 18A, 18B,

...and 18C, 18D, Section A -

Go to section B-1

Update error Flag2

a. ‘If less than 9-errors, go to Section B-7

Reset Section B counters - S

Check to see if 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

BINARY TEST 3

.

1R W N

N >
.

8,
9,

READZ4-15 10,

5-3
PRT3

1i.

12,

Do steps 1, 2, 3 of Section A

Select card pattern #3

Set up buffer busy and return jump address

Sct up buffer

Select reader for binary

Input data

Compare Jdata as it ._arrives in memory

a, If error, go to Section C-14

lipdate counters

Repeatl Section C 7-9 until 80 ccls are checked

Restore counters

Check for read errors

If errors, store expected card image in printer output
area and do Section A, steps 18, 19, 20, or 18A, 18B,
-18C-and 18D ‘
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G17

RE3+6

13. Go to Section C-1

14. Update Exrror Flag 3
a. If less than 9 errors, go to Section C-7

15. TReset Section C counters _

16. Check to see that all five patterns have been checked

17. If all pattems checked, go to Section C-19

18. -Check card pattern #4, Section D-7

19. Do Section A, steps 22, 23, 28, 32 and 33 or 22, 23 24
and 35 or 22, 23, 24, 25 and 26

20. Go to Section C»l

~STA1

. READ24
Gl8-3
-G21-1
G22E
G22C

G22A1
s-1

G272

BINARY TEST 4 & 5

.- Do Section A, steps 1, -2 and 3
Select routine Read24
. Set up buffer busy return address
Set up-buffer registers
. Select binary read
. Input data
. Compare data as it arrives in memory
a. 1If error, go to Section D-16
8. Check for pattern 4 or 5 selected
' a. I1If 5, go to Section D-29 :

9. Repeat steps 7 and 7A until 79 cols have been checked
10. Wait for buffer to terminate
11. 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, 20 or 18A, 18B
. 18C and 18D, oo

15. Go to Section D-1
16. Update Flag45 errvor counter
a. 11 more than 3 errors, go to Section D-22

N U N e

“17. Go:to Section D-7

18. Update 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. ~Check for card pattern 4 or 5 selected. If 5, go
' to Section D-36
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REDIAZ2

EMPTY
PAUSEL
LATE
BAD

RECK1-3
_RESET1

EMPTY+6

CHECK1+6

PAUSE1+6

12,
13.
14.
15.
16.
17.
18.

19.

ILLEGAL STATUS FROM CARD READER.

Repeat Section D-11 until 80 cols. have been checked

Reset counters and go to Section E-1

Mask status for errors

Do Section E-24 if hopper emptly

Do Section E-28 if pause switch activated
Do Section E-33 if late input request
Check printer status

a. If not ready, go to Section E-45
Output TABLE 6

TABLE ©

OF COMPUTER

20.

21.
22

L.

23,
24,
25. .

STATUS IS IN "A"

REGISTER

Load card reader status into "A'" Register and halt

Reset counters

Clear card reader

Go to Section E-1

Go to Section E-38 if printer not ready
Print TABL -1 . . . i

TABL 1

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

26.
27.
28.

29.

Load 11 into "A" Register and halt

Go to Section E-1

Go to Section E-39 if printer not ready
Output TABL 2 ‘

TABL 2

CLEAR PAUSE SWITCH ON READER

30.

CHECK2E 10 31 .

FATE RO

3.
3.
3.

Resel counters .
Load "A" Register with 10 and halt
Go to Section E-1

IS printer status says not ready, go to Section E-40

Output TABL 3

TABL 3

STATUS FROM CARD READER INDICATES LATE INPUT REQUEST

{(RT-10%}



RE45A 23. Set Flag for pattern 5
24. Reset card counters
25. Check to see that all five card patterns have been
checked
a. If 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
S5 33. Check for errors
a. If errors, store expected card image in printer
output area
34, Do Section A, steps 18, 19 and 20 or 18A, 18B, 18C,

and 18D
35. Go to Section D=1
RE45 36.. Set flag for pattern 4

37. Reset counters and compare checkers

38. Check for all five patterns completed
a. If completed, go to Section D-27
b. If not, go to Section D-40

39. Go to Section D-1

40. Go to Section A-1

E. HOLLERITH TEST

STATUS 1. Select status

' 2. If not ready, go to Section E-14
READ1 3. Set input buffer area to zero
REPEAT 4. Generate random number
DELAY] 5. Delay a random amount before reading a card
RIEAD 6. Check for first card flag

7. If first card, go to Section E-55
COMPAR 8. Set up Buffer Registers
SE+2 9. Select for Hollerith read
5G 10. TInput card on buffer channel
a. If buffer busy, go to Section E-58

COMPAT 11. Check incoming data as it arrives in memory

a. If error, go to Section E-406
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wait for -printer busy status to drop, then output TABL4
TABLE 4 \

READ . . . .>. e o e s e e & e s s e e + o o & & o e 0
TABLE 5

EXPECTED . ¢ ¢ 4 o o o o s o o s s o o o« s o o o o o &

Wait for busy to drop, output TABLE 5 and halt

Go to Section E-1

Load 1 to "A" Register and halt

a. This indicates input hopper empty and printer not
ready

b. Go to Section E-21

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

Load "BER' Register with data expected and "BXR!"

Register with data received. Load 3 into "A" Register

~and halt. If buffer busy upon loading, BER and BXR

TRY2 35.
DATA
DATA
TRY3 36.
» 37,
HLT1 38,
HLTZ 39,
HLT3 40.
a1,
42,
BUSY1 43,

BISY2 44,
HALTA+4 45,

ERRORX 46,

LATE1L 47.
48.
49.
RETURN+5 50,
RIED3 51.

Registers, go to Section E-43 or E-44 respectively.

a. This error stop is for late input request status
- from card reader and printer not ready

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
Go to Section E-1 :
Repeat loading of buffer entrance register ten times.
If still busy after tenth try, load 6 to "A" Register
and halt,
a., Clear buffer controls and go to Section E-40
Repeat loading of buffer exit register ten times., If
still busy arter ten trys, load 6 into "A'" Register and
halt. Go to Section E-43a
Printer is not ready. Illegal status from card reader
in "A" Register., Program halt.
a. Go to Section E-21
Wait for buffer to terminate
Special check for late input request
If late input request, go to Section E-33
[f printer not ready, go to Section E-53
Print TABLE 4 .
wWait for busy to drop. 1I¥ busy does not drop, go to
Section E-53
Output TABLE 5
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REDIA

RED2

RED3A
READ+4

HALT7

a. Load zero into "A" Registier and halt
b. Resetl counters and go to Section E-1

TABLE 4

DATA READ . .+ v v v e e e e e

DATA EXPECTED. . . . . . « « o o o o o o« o v o o v o o

53. Load BER and BXR Registers with read and expected

~~~~~~~ data respectively. . Load 77 into "A" Register .and halt.
Repeat Section E-53 with successive data words until
all words checked unless '"A" is manually cleared at
halt, e
54. Reset counters. Go to Section E-52b
55. Set up BER and BXR Registers

-56.~ -Input-one card and use as compare caxrd

57. Go-to Section E-1 - - -

58. Repeat Section E-10 ten times
59. If still busy, load 7 into the "A" Register and hait
60. Clear buffer Controls and do Section E-1C
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0000
0001
0002
0003
0004
0005
0006
0007
0010
0011
0012
0013
0014
0015
0816

0017

0020
oozl
0022
6023
0024
go25
0026
go27
0030
0031

¥
0100
0lol
0102
0103
0l04
0105
0106
0107
0110
0111
0112
0113
0114

DL DD ISt DD

D e 1 DD NI DIt T CD et et ()¢
DICION D1 [\) Dirs AT el T DI DD
CQOPINWONNON =IO SNW

=2
b |
<D
S

0051
0025
0021
o0n24
0025
0051
0060
9026
0021
0031
0043
0064
0051

TESTT

TEST>

TEST

TABLY]

CBT ED, 0 CONSISTS

}
REM
REM
REM
REM
REM
REM
REM
REM
BNKO
ORG

REM
PRG

LOM

HLY
ST™M

zJP
uJpP
LDN

ATY
uJpP

LDN

ATT
L.DN

ATT
LON

ATT
uJpP

TEST

TEST
TEST1
TEST2

STATUS

100
51
25
21
24
25
51
60
26
21
31
43
64
51

OF &

CrY

8130 SYSTEM.

EDa 0 CONSISTS OF A B130 SYSTEM

BINARY AND HOLLERITH CARD READER TESTh

THE
THE
THE
THE
ALL
SEE

BINARY PORTION OF THE TEST MUST USE

FIVE SPECIAL YEST CARDS PROVIDED,
HOLLERITH TEST CAN USE ANY CARD YOU CHOOSE
FIRST CARD READ WILL BE THE IMMAGE

OTHER CARDS ARE CHECKED AGINST,

TEST WRITE UP FOR ERROR HALTS,

ZERO FOR TEST | NONZERO FOR TEST 2

BINARY TEST

HOLLERITH TESY

DT re> ™M TMOoOPrPmMI
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TBLITA

TBL1TB

CRT ED, 0

CONSISTS OF A 8130 SYSTEM

25
73
60
45
46
60
23
21
51
24
60
64
46
65
25
44
25
45
63
33
60
41
21
44
60
101
22
21
24
60
23
21
51
24
60
31
45
60
24
25
23
42
101
51
25
21
264
25
51
60
23

-m

s 4ZMTMCOX TIP>N D2

LANK

Cx>»N O>PT® WIPO

XO0OMO ]

O D2MUPMI
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0290
0201
0202
0203
0204
0205
0206
0207
0210
06211
0212
0213
0214
0215
6216
0217
0220
0221
Y]
0223
0224
0225
0226
0227
0230
0231
0232
0233
0234
0235
0236
0237
0240
0241
0242
0243
0244
0245
0246
0247
0250

0251-

0252
0253
0254
0255
0256
0257
0260

0261

0262

0046
0043
0033
0060
6026
0021
0031
0043
0064
0051
0025
0101
0023
0046
0043
0062
0033
0060
0001
0060
0075
0004
0000

-0060

0024
0021
0063
0021
0060
0051
0025

10021

0024
0060
0060
0060
0060
0060
0060
0060
0023
0046
0043
0062
0033
0060
0004
0001
(_1075
0010
0nono

TARLY2

TABLT S

CRT

ED, 0 CONSISTS OF A 8130 SYSTEM

46
43
33
60
26
21
31
43
64
51
25
101
23
46
43
62
33
60
i
60
75
4
0
60
24
21
63
21
60
51
25
21
24
60
60
60
60
60
60
60
23
46
43
62
33
60
4
1
75
10
0

* o

*s OO MIDVCrvw~=>»mM

[
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0263
0264
0265
0266
0267
0270
0271
0272
0273
0274
0275
0276
0277
0300
0301
0302
0303
0304
0305
0306
0307
0310
0311
0312
0313
0314
0315
0316
0317
0320
0321
0322
0323
0324
0325
0326
0327
0330
0331
0332
0333
0334
0335
0336
0337
0340
0341
0342
0343
0344
0345

0060
0024
nn21
0063
0021
0060
0051
0025
8021
0024
0060
0060
0060
0060
0060
0060
0060
0023
0046
0043

TARLYS

TARLYS

CRT ED. 0

CONSISTS OF A 8130 SYSTEM

60
24
21
63
21
60
51
25
21
24
60
60
60
60
60
60
60
23
46
43

SM4OMUXM >~-4>0O

BT
cCcr
>>>»
2222
XXX

s NI On



4

{9T-1303

0346
0347
0350
0351
0352
0353
0354
0355
0356
0357
0360
0361
0362
0363
0364
0365
0366
0367
0370
0371
0372
0373

0642
0443
0444
0445
0446
0647
0450
0451
0452
0453
0454
0455
0456
0457
0660
0461
0601

0603
0604
0605
0606
0607
0610
0611
0612
0613

DD DD DD
QY Dot ~J D)
DO Uire P

1D I D Dt

24

o N
) »

ut o N
-t

DD DD OO
n
1]

LI CTHDI QKD
[aV]
)

==
[= 3V
o $

DD D
DDD
[e 0 e )
QO D

0060
0060
0000
0101
0603
0024
0021
0063
0021
0060
0025
0067
0047
002%

TABLA

CRT ED. O

REM
PRG

TABL4A BLR

TABLS

PRG

CONSISTS OF A 8130 SYSTEM

O>MIU P>»-4>O

CARD INPUT AREA
LINE ADVANCE

moxm » ~43>0
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0614
0615
0616
0617
0620
6621
0622
0623
0624
0625
0626
0627
0630
0631
0632
0633
0634
0635
0636
0637
0640
0641
0642
0643
0644
0645
0646
0647
0650
0651
0652
0653
0654
0655
0656
0657
0660
0661
0662
0663
0664
0665
0666
0667
0670
0671
0672
0673
0674
0675
0676

N065

1IONDDINDIDID IO I DI DD
f~ 3!
DI D DD D DD O DD
Qirs bt QIO S DN~ O
C=ONIPUPLWN~~O

0012

TABLSA

CRT END., 0 CONSISTS OF A 8130 SYSTEM

23
63
25
24
60
60
21
22
23
24
25
26
27
30
31
41
42
43
44
45
46
47
50
51
62
63
64
65
66
67
70
71
1

Sl 1ol Jii St § [t [ G ol 1t [
NP wWwiN o F@aswn

WW N
wnN o

HHO VONONPWNFNAXESCCHNIDODVOZICXCHIGMIMNMOOD >
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CRT ED. 0 CONSISTS OF A 8130 SYSTEM

0677 0034 34 )
0700 0035 35
0701 0036 36
0702 0037 37 '
0703 0040 40 -
0704 0053 53 $
0705 0054 54 »
0706 0055 , 1]
0707 0056 56
0710 0057 87
0711 0061} 61 /
0712 oga72 . 72
0713 0073 73 ’
0714 0074 74 ( .
0715 qo075 75 *
0716 0076 76 = ’
0717 o077 77
0720 0060 60 BLANK
0721 0021 21 A
0722 q022 22 B
0723 0023 23 ¢
0724 Q024 24 D
0725 0025 25 E
0726 0526 26 F
0727 0027 27 6
0730 ¢030 30 H
0731 g3l 31 1
0732 0061 41 J
0733 og042 A2 K
0734 0043 ' 43 L
0735 0044 44 M !
0736 0045 45 N !
0737 0046 46 )
0740 Q047 47 P
0741 0050 50 Q
0742 0154 154 LINE SKIPS
- REM -

- 1000 PRG 1000
1000 o¢o000 INPUT BLR 240

o REM R
_ 1250 PRG 1250
1250 0020 G2 LON
) o REM " ERROR CHECKING FOR BINARY CARDS
1251 9002 2
1252 102 ATT 100
1253 q020 - LDN
1254 0003 3
1255 gq202 ATT 200
1256 0255 RAO 200
1257 1665 FLAG1 COLe+ ERROR COUNTER
1260 0034 SBN CARD NO, !
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M D NI OIS O

'-g D Dt D DLt 1IN D
13
NOAOSNSOQWENDT Ot D

TOIDODODID DWW DID IO e DD

<2
N
(=]

. RE}

SPE1

G8

CRYT Epe 0 CONSISTS OF A 8130 SYSTgM

REM
REM

Z4p
LDN

ATT
uupP

LON

STM
LON
STHM
LON
ST™
LDN
aTT
RAO
SBN
74P
LON

ATT
LDN

STM
uJpP
LON

ATT
LDN

11
100
RE1

6
100

100 RETURNY UPDATE COUNTERS
G5A AND CONTINUE CARD CHECK

16

100

200
1F MORE THEN 9 ERRORS, RESET CARD 1
COUNTERS AND CHECK NEXT IMMAGE

200
G3

200
G4

0
200
GS

3
200 ‘
200 CHECK ALL FIVE PATTERNS
FLAG6 PATTERN COUNTER

] ‘ :
100 T#5 CHECK + PRINT ROUTINE
SPE2

NEXT CARD TO CHECK

7

100
200
FLAGS

100
67 CHECK NEXT CARD IMMAGE

100



{22-1¥D}

jaaz
1343
1344

1345
1346
1347
1350
1351
1352
1353
1354
1385
1356
1357
1360
1361
1362
1363
1364

1365
1366
1367
1370
1371
1372
1373
1374
1375
1376
1377
1400
1401
1402
1403
1404
1405
1406
1407
14190
1411
1412
1413
1414
1415
1416
1417
1420
1421

o2n2
0255
1666

tn34
0011
n1690
1356
0020
0007
0102
0164
3516
020
fola
0102
£020
0007
0202
0020

nooo
0241
3502
0241
3511
0241
3513
0020
0005
0241
3525
0020
0003
0202
0255
1672
0034
0005
0160
6200
0020
00Q7
0102
00¢0
gon3
ne41
1671
0164
3620

REp

CRT ED. 0 CONSISTS OF A 8130 SYSTEM

REM
REM

ATT
RAO
SBN
zJp
LON

ATT
UJP

LON

ATY
LDN

Aty
LDN

ST™
STM
ST™
LON
ST™M
LDN

ATT
RAO

SBN
Z4pP
LDN

Aty
LDN

STM™
uge

200

200
FLAG2

11
100
RE2

1
100

100
Gl1A

16
100

200

200
G9

200
Glo0

200
Gll

200
H2

3

200
200
FLAG6

5
100
SPE2

7
100

200
FLAGS
100
6l3

COL» ERROR COUNTER
CARD NO, 2

RETURNsUPDATE COUNTERS
CONTINUE CARD CHECK

IF MORE THEN 9 ERRORSy RESET CARD
COUNTERS AND GHECK NEXT IMMAGE

CHECK ALL FIVE RATTERNS

T#s CHECK + PRINT ROUTINE

CHECK NEXT IMMAGE
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CRT ED. 0 CONSISTS OF A B130 SYSTEM

1422 0020 G17 LDN
1423 0003 3
1424 9102 ATT 100
1425 0020 LON
1426 0003 3
1427 Q202 ATT 200
1430 0255 RAO 200 V
1431 1667 FLAGI COLe 3 ERROR COUNTER
1432 0034 SBN - CARD NO, 3
16433 0011 11
1434 0160 zZJP 100
1435 1443 RE3
1436 0020 LDN
1437 0007
1440 0102 ATT 100
1441 0164 uJp 100 RETURNs UPDATE COUNTERS
1442 3644 G16A CONTINUE CARD CHECK
1443 0020 RE3 LON _
1444 0014 14
1445 0102 ATT 100
1446 0020 LDN ]
1447 0007 7
1450 oz02 ATT 200
1451 0020 LON
! REM IF MORE TMEN 9 ERRORS, RESET CARD 3
S REM ) COUNTERS AND CHECK NEXT IMMAGE
1452 0000 0
1453 (241 STM 200
1454 3630 Glé
16455 0020 LDN
1456 0000 0
1457 0241 STM 200
1460 3637 615
1461 0020 LDN
1462 0000 0
1463 0241 STM 200
1464 3641 Gl6
1465 0020 LDN
1466 Q003 3
1467 0202 ATT 200
1470 0255 RAO 200
1471 1672 FLAGG CHECK ALL FIVE RATTERNS
1472 0034 SBN
1473 0005 5 -
1474 0160 zuP 100  7#5 CHECK + PRINy ROytINE
1475 6200 SPE2
1476 0620 LON ]
1477 0007 7
1500 0102 ATT 100
1501 0020 LON i
1502 004 4
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1563

DO IDIOP DD DO D DD DI D 1D vt (D ) DD 1D QD et ICI D D 100 D1 DT KD .
DINID D NI D+ DOV ot 3= | 1N TN DD 10 { D YIS DN 1] =4 1t § O <D 1Y -"O~Q:G" N'Nag:g;g'
M.QIO'NM OO WNOADION ~d P> NDOIDN (W O OHd ~d Ul OKDINY D1
ONNOR v ONWRANISONWAOWSHWLIN~NOOOIIUWUINWO VW

g22

RE4S

CRT ED. 0 CONSISTS OF A 8130 SYSTEM

REM
REM

STM
uJP
LDON

ATT
LDN

ATT
RAO

SBN
Zup
LDN

ATY
UJP

ST™
L.DN

ATT
LON

ATT
LDM

NZP
LON
STM
LLON

ATT
LON

STM
STHM
STM
LON

200

FLAGS

100

G18  CHECK NEXT IMMAGE

3
100

3
200

- 200 COLe ERROR COUNTER

FLAGAS CARD 4 OR §

4

100

RE4S

7

100

100 RETURNs UPDATE COUNTERS
G21A  AND CONTINUE CARD CHECK

200
FLAGAS

3
100

10

200

200 CARD & OR 5 CHECK
H3

100

RE45A

1
200
H3

1
200

IF MORE THEN 4 ERRORSs RESEY CARD 4
COUNTERS AND CHECK NEXT IMMAGE

200
620
200
621
200
619



52180}

1644

DI DI 1T
=1 Y= 32~ L] e ¥ RIS X 11
St NI O P DAY Diiee
NPOO ~O N

<9
"
(=]

0005

an
(-]

SISO DS DI IO D OHS D1 31D IDID I DI O
DA D et 1Y) O KD Vot 1D D (o) = 1OY NI D 42D vt (St ] e |
N OWESEN W &M Ot N W = D DINIDIDIN D
ON~NOPOONPONP=wONRARDD

RE4SA

CRT ED. ¢

REM
REM

ATT
LDN

STM
LON

At
LDN

ATT
RAO

SBN

zJeP
LDN

ATT
LDN

STM
UJP
L.DN

ATY
LON

STM
LDN

ATT
LON

STM
STM
LDN
STM
LDN

CONSISTS OF A 8139 SYSTEM

10
100

200

200
619
200
621
40

200
G20

CHECK ALL FIVE PATTERNS

Tvg CHECK AND PRINT ROUTINE

CHECK NEXT CARD IMMAGE

IF MORE THEN 4 ERRORSs RESET CARD S
COUNTERS AND CHECK NEXT IMMAGE



£92-1407

1645
1646
1647
1650
1651
1652
1653
1654
1685
1656
1657
16610
!6?"}
166¢
1443
166
1665
1666
1667
1670
1671
167¢
14732

1764
17401
1ips
1703
Y704

~d
oD

kgt e
~ ~1
~~ I U6

1710
171!
1712
1713
1714
1715
1716
1717
1720
1721
1722
1723
1724

1725

0202
0255
1472
0034
0005
0160
6200
n020
0007
0102
0020
0005
n241
1671
n164
3737
°ono
6n0o
nono
0000
0001
0000
o000

1700
0020
0003
n202

no20
npen

n241
1665
N241
1666
N4l
1667
0241
1670
0741
1672
0241
1673
0020
fnos
0102
ngTs

0045

FLAGI
FLAG?
FLAGY
FLAGS
FLAGS
FLAGs
FLAG4S

STAl

CRT ED. 0

REM
PRG
REM

REM
REM

REM

ATT
RAO
SBN
zJP
LDN

Avt
LDN

‘STM

uJP

LON

At
LDN

STM
STM
STM
STM
STM™
ST™
LON

ArT
EXF

CONSISTS OF A 8130 SYSTEM

200

200
FLAG6

S
100

SPE2

?
100

S

200
FLAGS
100
G183

1700

200

200
FLAGI
200
FLAG2
200
FLAG3
200
FLAG4
200
FLAGS

200
FLAGAS

-

00

4S

CHECK ALL FIVE PATTERNS

T#g CHECK + PRINyY ROUTINE

|
1

CHECK NEXT CARD IMMAGE

BINARY CARD STATUS ROUTINE

ZERO OUT ERROR COUNTERS
AND CARD CNUNTER.

CARD STATUS RCUTINE
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1726
1727
1730
1731
1732
1733
1734
1735
1736
1737
1740
1741
1742
1743
1744
1745
1746
1747
1750
1751
1752
1753
1754
1755
1756
1757
1760
1761
1762
1763

1764
1765
1766
1767
1770
1771
1772
1773
1774
1775
1776
1777
2000
2001
2002
2603

0221
1763
0077
0164
1700
0221
1763
0077
0164
1700
0221
1763
0077
06164
1700
nz21

STAY

EMPTY1

PAUSE?

BAD1

LATEA

CRT ED. 0

REM
REM
REM
REM
REM

INA
ST™

ZJP
LDOM
LSN
24P
LON

ATT
LDM

LSN
ZypP
L.DM
LSN
zJp

uJP

LOM

HLY
uJpP

LDM

HLY
UJpP

LDM

HLT
uJpP

LDM

CONSISTS OF A 8130 SYSTEM e

40

200
STAT
100
SELECT
200
STAT

100
100
LATEA

3
100
200
STAT

200
100
PAUSE2
200
STAT

300
100
EMPTY]
100
BAD1

200
STAT
100
STA1
200
STAT
100
STA)
200
STAT
100
STAL
200

READ ROUTINE NO.

STATUS ROUTINES OTHER THEN R

BIT 7 = LATE INPUT REQUES# EADY

BIT 6 = PAUSE SWITCH ACTIVATED

BIT 6 AND 7 = HOPPER EMPTY

ANY OTHER BIT CONFIGURATION IS ILLEGAL
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CRT Epe 0 (CONSISTS OF o 3130 SYSTEM

2004 1763 STAT
2005 0077 HLT
2006 0020 LDN
2007 0003 3
2010 o102 ATy 100
2011 o164 UJP 100
2012 1700 STAl
2013 0020 SELECT LDN

c - REM CARD PATTERN SELECT ROUTINE
2014 0004 4
2015 Q102 ATT 100
2016 0221 LDM 200
2017 1671 FLAGS CARD COUNTER
2020 0034 SBN
2021 0094 4
2022 0163 NJP 100
2023 2031 SEL1
2024 0020 LON
2025 0007 7
2026 a102 ATy 100
2027 0164 uJP 100
2030 3701 READ24

. REM JUMP TO PROPER BINARY CARD ROUTINE

2031 0030 SELl ADN
2032 o004 4
2033 0034 SBN
2034 0003 3
2035 0763 NJP 100
2036 2044 SEL2
2037 0020 LDON
2040 0007 7
2041 p1n2 ATT 100
2042 0164 TN} 100
2043 3562 READ23
2044 0030 SEL2 ADN
2045 0003 3
2046 0034 SBN
2047 002 2
2050 0163 NJP 100
2051 2087 SEL3
2052 0020 LDN
2053 0007 7
2054 102 AT 100
2055 0164 UJP 100
2056 3434 READ22
2057 0020  SEL3 LDN
2060 0006 6
2061 0102 ATT 100
2062 0164 UuJpP 100
2063 3301 READ21 ‘
2064 0020 G22A . LON SPECIAL ERROR K



{h3-187F -

2065
2066
2067
2070
2071
2072
2073
2074
2075
2076
2077
2100
210l
2102
2103
2104
2108
2106
2107
2110
2111

2112

2113
2114
2115
2116
2117
2120
2121
2122
2123

2200
2201

2202
2203
2204
2205
2206
2207
2210
2211
2212
2213
2214
2215
2216

1O Dt DD DID O
I DN N DD NY O
OHS ST D1t N DD
PP BANDDONW

D
PN D
-~ D PN
W 1t U1 e

De
I
N WO
o O

1O DO I 1t DI ICI DI 1 DN
it IO VD IO ) et (23 D NY Dt
W N Sid ~3 N D N QDI
PSP URNOINW

0241

G228

H4B

CRT Ep. 0 CONSISTS OF A ai30 SySTem

REM

REM

REM
PRG

REM

ATT
LDN

ATT
RAO

SBN
NZPp

uJpP
LDN

ATT
LON

ATT
RAQ

SBN
NZp
STM
uJrP

LON
ATT
LDN

ATT
LDM

ZJP
SBN
NZP
LON

) CARD PATTERN NUMBER FOUR
200
10
100
200 .
FLAG4S
4
100
G22¢
200
FLAGAS
200
RE4S
SPECIAL ERROR CHECK
5 CARD PATTERN NUMBER FOUR
200
jo
100

200
FLAGAS

4

100
622A1
200
FLAGAS
200
RE45

2200

3 SPECIAL ERROR CK ROUTINE
200 CARD PATTERN NUMBER FIVE

10

100
200
FLAG4S
100
H4A

100
H4A
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2217
2220
2221
2222
2223
2224
2225
2226
2227

2531
2232
2233
2234
2235

2236 .

2237

2240
2241
2242
2243
2244
2245

2246
2247
2250
2251
2252
2253
2254
2255
2256
2257
2260
2261
2262
2263
2264
2265
2266
2267
2270
2271

P Dt DIDIODIDO DD
et (TN N) DD D1 LD D e |
WO~ DO OONIW

(=]

N
N
E->3
o SPW—~OO VWO

i N D1
NNOoO NSO

DI ID DD
N D D i

0020
0090
n241
7520
0155
2251
0155
2324
0034
0120
n161}
2240
0141
2324
0020
0120
0141
2251
9020
0014

PRT]

PRTIF

CRT ED.

REM
PRG
REM
REM
REM

REM
REM
REM

ATT
LDM

SBN
NZP
LDON

ATT
LON

ST™M
uJpP

2240

LDN

ATT
LDN

ATT

LDN
STM
RAO
RAO
S$BN
NZp
STM
LON
sT™
LDN

CONSISTS OF A 8,3, SYSTEM

2

200
200
INPUT

40
100
H&4A

FLAG4S
100
H4A

ZERO OUT FIRST FOURTY COLSe FOR PRINT
OPERATION. THIS S FOR CARD

IMMAGE NUMBER ONE ‘
STORE PROPER DATA

1

100 IN OUT AREA

17

200 :
PRINT RQUTINES FOR READER
ERRORS AND/OR IMPROPER
CARD IMMAGE IN READER

200
TABL17
100
PRTIF
100
PRT1A

120
100
PRT1
100
PRT1A

120
100
PRTIF
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CRT ED. 0 CONSISTS OF A 8130 SYSTEM

ATT
PRT1E LOM
PRTIC +1
REM
REM
ST™M

PRTIA
RAO
RAO
SBN
NZP
LDN
STM
LON
STM
LON

ATT
uJpP

PRTIA
PRT2 LON

ATT
REM
LDN
STM™
LDN
STM
+1
PRYZR LON
StM
PRT2A +2
RAOQ
SBN

nZp

300
300

TABL21
DATA FOR PRINT OPERATION ( SECOND
HALFOF CARD NUMBER ONE)

200

TABL19

100

PRT18

100

PRT1C

121
100
PRTI1E

Toa}

100
PRT1C
240
100
PRT18
10
100

100
PRINTZ

17
200  SET UP OUTPUT AREA FOR PRINT .
CARD NUMBER 2

200
TABL17

200
TABL17

77
200
TABL1T
100
PRT2A

360
100
PRTY28
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23s2
2353
2354
2355
2356
2357
2360
2361
2362
2363
2364
2365

2366
2367
2370
2371
2372
2373
2374
2375
2376
2377
2400
2401
2402
2403
2404
2405
2406
2407
2410
2411
2412
2413
2414
2415
2416
2617
2420
2421
2422

2423
2424
2425
2426
2427
2430
2431
2432

0020
ni2e
n141
2343
nn2o
nolo
0102
N164
4317
1020
0016
0202
0020
onlv

0302
n221

1000 .

0341
7520
0155
2372
0155
2374
0n34
0360
0161
2363
0141
2372
0020
0120
0141
2374
0020
aolo
n102
n1h4
4200

noz2o -

gnl7
0202

no20
po4g
0241
7520
0020
000l
n241
7521

PRT3

PRT3R

PRT3A

PRTS

cRT Ep. O

REM

REM

LON
STH
LON

ATT
uJpP
XAl
LDN
ATT
LDN

ATT
LDM

STM
RAO
RAQ
SBN
NZp
STM
LON
STM
LON

ATT
uJpP

LON
Arr
LON
STM
LON

STM
+1

CONSISTS OF 5 5130 SYSTEM

122
100
PRT2A

10
100

100
SPECIAL CHECK FOR CARD NUMe 2

16
200 SET UP OUTPUT AREA FOR PRINT
CARD NUMBER 3

17

300
200
TABL23
300
TABL17
100
PRT38
100
PRT3A

360
100
PRT3
100
PRT3B

120

100

PRT3A

10

100

100

PRINTZ

17

200 SEt yP OyTPyYr AREA FOR PRINT
CARD NUMQER 4

40

200
TABL17
1

200
TABL17
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2433
2434
2435
2436
2437
2440
2441
2442
2443
2644
2445
2446
2447
2450
2451
2452
2453
2454
2455
2456
2457
2660

2461
2462
26463
2464
2465
2466
2467
2470
2471

2472

2473
2474
2475
2476
2477
2500
2501
2502
2503
2504
2505
2506
2507
2510
2511
2512
2513

CRT gD. 0 CONSISTS Of A B130 SYSTgM

PRT45B LLDN
PRT4SA ’;TM
RAO
SBN
NZP
LON
STM
LDN

ATY
UJP

PRT4S L.ON

Art
LDN

REM

M

PRTSA ST
: RAQ
SBN
NZP
LDON
StM
LON
STM™
+236
LDN
STM
+237
L.DN

ATT
uJP

REM

0

200
TABL17
100
PRT4SA

360
100
PRT458
120
100
PRT4SA

10

100
100
PRINTZ

17
200

200
TABL17
100
PRTSA

356
100
PRT45
120
100
PRTSA

40
200
TABLI?

1

200
TABL17
10

100

100
PRINTZ

SET UP OyTPUT AREA FOR PRINT

CARD NUMHER S
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i
2610
2611
2612
2613
2614
2615
2616
2617
2620
2621
2622
2623
2624
2625
2626
2627
2630
2631
2632
2633
2634
2635
2636
2637
2640

2610
0023
an21
r051
nn24
0060
nos1
nn2s
0n21
0n24
002s
0051
0060
0031
0045
0047
0064
0063
ené0
0062
0063
0021
0023
0na2
0025
0051

TARLTY

CRT ED. 0 (CONSISTS OF ao 130 SYSTEM

PRG

2610
23
21
51
24
60
51
25
21
24
25
51
60
31
45
47
64
63
60
62
63
21
23
42
25
51

DMOP»PMBT ©CIT>0

T 2

-
-

DMAO>-+W -

PAGE 021
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CRT ED, 0 CONSISTS OF A 813n SYSTEM

PAGE 022
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{9E~-L4D}

CONSISTS OF o 8130 SYSTEM

PAGE 023

£-23
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{LE-L¥D}

2641
2642
2643
2644
2645
2646
2647
2650
2651
2652
2653
2654
2655
2656
2657
2660
2661
2662
2663
2664
2665
2666
2667
2670
2671
2672
2673
2674
2675
2676
2677
2700
2701
2702
2703
2706
2705
2706
2707
2710
2711
2712
2713
2714
2715
2716
2717
2720
2721
2722

0060
0031
0062
0060
0025
0044
nnay
0063
€070
nneo
0043
0046
Q021
0n24
0060
0030
0046
0043
0043
0025
0051
0031
0063
0030
0060
0063
0025
an62
0063
9060
0023
0021
0051
0024
0062
0060
0031
0045
0063
0046
0060
nns1
0025
0021
0024
0025
005}
0060
0021
0n4sS

CRT

ED.

0

CONSISTS OF A B1340 SYSTEM

60
3
62
60
25
44
47
63
70

43
46
21
24
60
30
46

43
25
51
3l
63
30
60
63
25
62
63
60
23
21
51
24
62
60
31
45

46
60
51
25
21
24
25
51
60
21
45

I~ DM OX OPOFr <X<4TVIM U

MWOoOX>0 —-4um-~

Z>» DMOPMIO O=-Z

PAGE 024
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{RE-LNY}

2723
2724
27125
2726
2727
2730
2731
2732
2733
2734
2735
2736
2737
2740
2741
2742
2743
2744
2745

3000
3001

3002
3003
3004
3005
3006
3007
3030
3011
3012
3013
3014
3015
3016
3017
3020
3021

3022
3023
3024
3025
3026
3027
3030
3031

3032
3033
3034
3035

TARL?

TARL?

CRT

REM
PRG

ED. 0

CONSISTS OF A By3, SYSTEM

24
60
47
64
62
30
60
51
25
27
33
&0
22
64

s @MW IWVNCT O

20 IO~ EWN MUC>» 0V VMo ZO-“44C D

7] TMIO»>MD

PAGE 025

PRY-N (S



{LE~-L¥D}

CRT ED. 0 CONSISTS OF A gl130 SYSTEM PAGE 024

63
21

N
w
VMOP>MDD COCBPO RO0ODM wCcHAPp

Ls 3
W
Mm4>rr NM4 DO =0 2~

N
Ut
~“NMCOMBD ACVZ -

s26 Revor



{0h-L142%

3121

3123
3124
3125
3i26
3127
3130
3131
3132
3133
3134
3135
3136
3137
3140
3141
3142
3143
3144
3145
3146
3147
3150
3151
3152
3153
3154
3185
3156
3157
3160
3161
3162
3163
3164
3165
3166
3167
3170
3171
3172
3173
3174
3175
3176
3177
3200
3201
3202

(e L= LRe Rioe XN ¥ % ] =
DD DD Dy ot &
NN S W —
~NU DWW hY

TABLA

CRT ED. O

REM
PRG

CONSISTS OF A gl30 SYSTEM

XOo0™ NCHAP>P-W FOMC -

NC~->—-1UNe DMO>MX CDPO

Zre N

mI

PAGE 024
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{Thiyd?>

3203
3204
3205
3206
3207
3210
3211
3212
3213
3214
3215
3216
3217
3220
3221
3222
3223
3224
3225
3226
3227
3230
3231
3232

3300
3301
3302
3303
3304
3305
3306
3307
3310
3311
3312
33]3
3314
3315
3316
3317
3320
3321
3322
3323
3324
3325
3326
3327
3330

0033

DN ~ DO D )
- O PN NOO

N~
O~

DTS DO DA DD DI SIS D OODDOD
i ]
~N

N+ DD et [t I Y A KD 1D D D iNIND D et TG D DN DO

DS M D DN O it NI O
IO ON H OO NS OMN

READ?)

CRT ED. o

REM
PRG

LDN

ATT
LDN

STM
LDN
STM
LDN

ATT
LDN

ATT
LON

ABR
LON
ABX

CONSISTS OF A 8130 SYSTEM

60
21
60
51
25
27
33
60
46
26
60
63
30
25
60
23
46
44
47
64
63
25
51
177

3300

o
200

6
200
RUSY2A

READ21
200
BUSY28

2
300

10

100

0

100
BUSY1A
240
100

e @MY >

mo

TM4COVUIOO MIA

TABLE 21 ROUTINE

SET UP BUFFER !

BUSY RETURN ADDRESS ROUTINE

RETURN ADDRESS TAG
RETURN ADDRESS

1000=INPUT LOC,
SET ALL TAGS

PAGE ¢28

5-2% QN o



{2h~LY¥D}

333!
3332

3333
3334
3335

3336
3337
3340
3341
3342
3343
3344
3345

3346
3347
3350
3351
33%2
3353
3354
33558
3356

3357
3360
3361
3362
3363
3364
3365
3366
3367
3370
3371
3372

3373
3374
3375
3376
3377
3400
3401
3402

3403

-~ &

D
ouyigt S

- DD D el

DI DY
-~ P

I DD DO

> '“ DIQ;-‘IO'Q:—‘|
D ) DIDING D

DN SO N O

DI DIOID
N DDl DD
N\ SDINg WO O
NN ONDO P

o
o
=
Q

-
D
[ 217 ]
S\

6l

G3

G4

GS

G5A

CRY ED. 0

REM

REM

REM
REM
REM

REM

REM

REM

EXF

181

LON

ATT
LDN

ATT
BER

SBN
ZJP
LON
ATT
LOM
S8M
NZP
LDN

ATT
LDN

ATY
RAO
SBN
NJP
LDN

ATT
RAO

CONSISTS OF A 8130 SYSTEM

guUSY18

45

3

100
BUSYI1C

6
100

14
200

o
100

Gl

2

100
200
TABL21

300
INPUT
100

G2

1
100

6
200

200
G3

120
100
HAl
6

200
200

G4

SELECT CARD READER

INITIATE BUFFER INPUT OPERATION
SET TaG 1

CHECK TO SEE THAT DATA HAS BEEN
READ REFORE COMPARING 'TO
EXPECTED DATA :

SET. TAG 1
CHECK INCOMING DATA FOR ERRORS

JUMP TO ERROR ROUTINE

SET TAGS 1+2

CHECK FOR 80 COLS.

UPDATE COUNTERS

PAGE 029
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N

~[¥33

{Eh

3404
3405
3406
3407
3410
3411
3412
3413
3414
3415
3416
3417
3420

3421
3422
3423
3424
3425
3426
3427
3430
3431
3432
3433
3434
3435
3436
3437
3440
3441
3442
3443
3444
3445
3446
3447
3450
3451
3452
3453
3454
3455
3456
3457
3460
3461
3462
3463
1464
3465

0000

DP DI O D D
O o et [T\ TP e et |
~N A MU O
anNnuio oo p

HAy

R1

R2

READ?2

CRT ED. 0 CONSISTS OF A 8130 SYSTEM

REM

LDN

ATTY
RAO

-SBN

NZP
LON

ATT
LON

STM
STM
STM
RAO
UJP .
LON
ATT
LON
7‘

STM
LDN
READ22
ST™
LLON

ATY
LDN

ATY
LON

ABR
LCN
ABX

EXF

200
200
G5
240
200
61

i)
100

0
200
G3
200
G4
200
GS
200
G6
100
sl

10
200

200
BUSY2A

PAGE 030

RESTORE COUNTERS TO ORIGINAL SETTING

TABLE 22 ROUTINE
LACED CARD CHECK

RETURN ADDRESS TAG

ADDRESS TO RETURN TO

§50

E%VO’



~

Lhh-L1a)3}

3466
3467
3470

3471

3472
3473
3474
3475
3476
3477
3500

i
3501
3502
3503
3504
3505
3506
3507
3510
3511
3512

3513
3514
3515
3516
3517
3520
3521
3522
3523
3524
3525
3526
3527
3530
3531
3532
3533
3534

3535
3536
3537

3540

O DIDIOD D
DA D rd D
DD et (N DY
PN ONN

IS
D1 1D
DI DO

<
(7]
(7]

Ut

No NN O

G?

G9

Glo

Gl]

Gl1A

H2

CRT EDs 0 ONSISTS Of , B130 SYSTgM

REM

REM

REM
REM
REM

REM

REM

REM

181

LDN

ATY
LDN

ATY
BER

SBN
ZJP
LDN

ArT
LON

sBM

NZP
LON

ATT
LDN

AtT
LDN

STM™
LON
STM

RAO

RAO

SB8N

45

5

100
BUSY16G

7
100

i5
200

adiz' ] [0 i K]
~No

00

0
300

INPUT
100
G8

15
100

7
200

§

200
Gl0

77
200
H2

200

Gl1
200

SELECT CARD READER

INITIATE BUFFER INPU

CHECK TO SEE THAT DA
READ BEFORE COMPARIN
EXPECTED DATA

NUMBERS 0y S¢ 77

CHECK INCOMING DATA
ERROR ROUTINE

UPDATE COUNTERS

CHECK FOR 80 COLS.

PaGE 031

T OPERATION

TA HAS BEEN
6 10

EQR ERRQRS

53
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{5h-1957

3541
3542
3543
3544

3545

3546
3547
3550
3551
3552
3553
3554
3555
3556
3557
3560
3561
3562
3563
3564
3565
3566
3567
3570
3571
3572
3573
3574
3575
3576
3577
3600
3601
3602
3603
3604
3605
3606
3607
3610
3611
3612
3613
3614
3615
3616
3617
3620

Vet e I 1 DD e | et FD 0D ) D DD et
~ D ~N O OIS U DDIN) DD D

QP DIODIODD DI DD O DD
Qo Utun NONOORN $ODNNS N

DSy
-~ D

READ?3

Gl3

CRT ED. O

REM

REM

REM

CONSISTS
240
NZp 200
G7
LDN
0
STM 200
69
ST™ 200
Glo
STM 200
Gl1
LDN
s
sTM 200
H2
UJP 100
s2
LON _
10
ATT 200
LDON .
T
STM 200
BUSY2A
LON
READ23
STM 200
pusyas
LON -
10
ATT 100
LON )
2
ATT 300
LON ,
]
ABR 100
BUSY1H
LDN
240
ABX 100
BUSY1J
EXF
45
5
181 100
BUSY1K
LON

OF A »130 SYSTEM PAGE 032

RESTORE COUNTERS TO ORIGINAL SETTING

READ ROUTINE NUNBER 3

SET UP RETURN TAG AND ADDRESS

SELECT CARD READER

INITIATE BUFFER INPUT OPERATION

ss2 Koo w



{9h~1¥D1

3421
3622
3623
3624
3625
3626

3627
3630
3631
3632
3633
3634
3635
3636
3637

3640
3641
3642
3643
3644
3645
3646
3647
3650
3651
3652

3653
3654
3655
3656
3657
3660
3661
3662
3663
3664
3665

3666
3667
3670
3671
3672
3673
3674
3675

DI DD D
[+ Rt B Rle B g T~ ]
DDt N} DD
NSO~

QWD DI
=T T e X 1)

K
(=]
o]
w

0102

1D D 1O TIION
A DD
SN DN

W =]
e} N
(8] (¥,
~ (1}

0955
3641
0755
2630
0034
9240
nel
3620
0020
anoo

0241
3630
0241
3637
n241
3641
0020
nois

N~NDO NNO

Gla4

G15

Gl6

Gle6A

CRT ED, 0

REM
REM
REM

REM

REM

REM

ATT
LLON

ATT
BER

SBN
ZJP
LON

Aty
LDM

SBM
NZP
LON

ATT
LDN

ATT
RAO

RAO
RAO
SBN
NZp

LON

STM
STM
STM

LDN

CONSISTS OF A a;3, SYSTEM PAGE 434

—id

16

200
G615
200
Ggle

15

g:igK ggogEEcTHAT DATA HAS BEEN
3 B E_COMPAR ,
EXPECTED DATA ARING TO

i

CHECK INCOMING DATA FOR ERRORS

ERROR ROUTINE

UPDATE COUNTERS

RESTORE COUNTERS TO ORIGINAL sETTING



{ih=-L¥D%

; CRT ED. 0 CONSISTS OF A 8130 SYSTEM PAGE 034

676 910 i

3877 9393 arr 138

3700 6536 ) 53

3701 0020 READ?4 LON _

3702 0010 10 READ ROUTINES & AND 5

3703 0202 _ATT 200

3704 0020 LON )

3705 0007 7

3706 0241 STM 200

3707 4174 BUSY2A

3710 0020 LDN

3711 3701 READ24

3712 0241 STM 200

37113 a\77 BUSY28B

3714 0020 LDN -

3715 0010 10

3716 0102 ATt 100

3717 0920 LDN ]

3720 o002 2 : -

3721 0302 ATT 300

3722 0020 L.DN .

3723 0000 0

3724 0104 ABR 100

3725 4164 , gUSY1L

3726 0020 LDON ]

3727 0240 240

3730 0105 ABX 100

3731 4166 BUSYIM

3732 0075 EXF
; . REM ) SELECT CARD READER

3733 0045 45

3734 0005 5

3735 0170 1B1 100
! _ REM INITIATE BUFFER IMPUT OPERATION

3736 4170 BUSYIN

3737 0020 Gls LDN _

3740 0007 7

3741 0102 ATT 100

3742 0020 LDN _

3743 0017 17

3744 0202 ATT 200

3745 0006 BER
; REM CHECK TO SEE THAT DATA HAS BEEN
: REM READ BEFORE COMPARING 'TO
! .. REM EXPECTED DATA

3746 0034 SBN

3747 0000 Glo 0 .

3750 0160 - ZJP 100

3751 3737 Gls

3752 Q020 LON

3753 0003 3 s3y  Rev o)



{Ph-L¥D%

CRT ED. 0 CONSISTS OF A 8130 SYSTEM PAGE ¢35

3754 0102 ATT 100
3755 0020 LON
3756 o0n00 G2op 0 NUMBERS 09 19 40
) REM CHECK INCOMING DATA FOR ERRORS
3787 0335 SBM 300 ‘
3760 1000 G621 INPUT
3761 0161 NZP 100 )
3762 1507 Ge2 ERROR ROUTINE
3763 0020  G21a LON _
3764 Qo010 10
3765 9202 ATt 200
3766 (0290 LDON _
3767 anlo 10
3770 0102 Aty 100
3771 0121 LOM 100
3772 4136 H3
3773 0160 24P 100
3774 4054 H3A
3775 o020 LON _ RFEAD ROUTINE NUMBER &4
3776 0007 7
3777 o0l02 ATT 100
4000 0155 RAQ 100
R REM UPDATE COUNTERS
4001 3760 621
4002 0155 RAQ 100
4003 3747 Gl9 .
4004 0034 SBN
4005 0236 236
4006 0161 NZP 100
4007 3737 Gls
4010 0n20 LON
4011  0p40 240
4012 0205  G22E ABX 200
4013 4nm12 G22€E
4014 0020 LON
4015 0004 4
4016 0102 ATT 100
4017 0321 LDM 300
4020 1236 : +236 INPUT
4021 0034 SBN
4022 0040 40
4023 016} NZP 100
REM GO TO SPECIAL ERROR ROUTINE
4024 2064 G22A
4025 qn2o0  G22¢C LON
4026 0004 4
4027 o102 ATT 100
4030 0321 LDM 300
4031 1237 +237 INPUT
4032 0034 SBN -
4033 0001 i 35 Kev o



{bh-Ly¥D}

{
40?4
4035
4036
4037
4040
4041
4042

4093
4044
4045
4046
4047
4050
4051
4052
4053
4056
4055
4056
4057
4060
4061
4062
4063
4064
4065
4066
4087
4070
4071
4072
4073
4074
4075
4976
4077
4100
4101
4102
4103

}
4104
4105
4106
4107
4110
4111
4112
4113

-
(o

DI NS >
QDO N~ND & Ll

DIDINI O Do
DN O uING D

H O D
O N

N Oy D DY N
AT

DI
-~

Dt (2D DD st I D NI D) DN O Dt} el ok 1D
nN

DO OIDDIIDIDIDIOIDCII DI

ot
ut
"

G22A7

Hé4

CRT ED. 0 CONSISTS OF A 8130 SYSTEM PAGE 036

REM

REM

REM

NZP

LON
Art
LON
STM™
STM
LON

ATT
uJP

LDN

ATT
LDN

STM
LDN

STM™

LON

ATy
RAC

RAQ
SBN
NZP
LON

STM™
STM
LDN

STM

100

GO TO SPECIAL ERROR ROUTINE
G228

7

200

0
200
g21
200
Gl9

RESTORE COUNTERS TO ORIGINAL SETTING

READ ROUTINE NUMBER S

n
L=
-4

nNo
DD

+O
(-]

00

el [ Lt 1D G Nt}

RESTORE COUNTERS TO ORIGINAL SETTING

Gl9
40

100
G20



et 3 DD D DD D
O ST O HOIN Qi N
SNPOO~~ONO O

DD NN e 1 DN
2PV O O

A D12 NOMWDIHW DI DWW OHW DIW DI Dl D) OW IW oW > OISIN D Oi— N D

{05-13>3
SN OO Nt Ot Dt D+t rt Dt Sl (S ok D FE D D it D i D NI

DIDIDDIDIDODIDDIDIODODIDDIDIDID DD DI DD IO DD T DD DS OB DI P DD DD

A IDDIDID DOIT DIDODODID DD DK DO DD DD DI DD -,

CRT ED. o CONSISTS OF A 8739 SYSTEM PAGE 037

LDN
10
ATT 100
LDN
STM 100
H4
LON
4
ATT 100
uJrP 100 '
REM GO TO SPECYAL ERROR ROUTINE
H4B ‘
H4A LON _
15
ATT 100
UJpP 100
S5
H1 !
H3 : 1
REM
_ PRG 4142
BUSYYA ADN - BUFFER 1S gUSY ANB
- 1 SHOULON#T BE
BusyyB ADN

]

_ RoUTINE DETERMINES
BUSYTC ADN WHERE BUSY
INDICATION OCCURED

el

BUSYTE ADN )
1
BUSYTF ADN _
1
BUSY1G ADN ]
1
BUSYTH ADN ~
- 1
BUSYTJ ADN _
1
BUSYTK ADN _
1
BUSYTL ADN _
- 1
BUgYTM ADN "
- 1
BUSYIN ADN )
1
HLt .
LON RETRY ROUTINE
BUSY?A 0 JUST COMPLETED
ATT 100
ue 100 s37 fov o



{T5-1¥9%

4177

4200
4201
4202
4203
4204
4205
4206
4207
4210
4211
4212
4213
4214
4215
4216
4217
4220
4221
4222
4223
4226
4225
4226
4227
4230
4231

4232

4233
4234
4235
4236
4237
4240
4241
£242
4243
4244
4245
5246
4247
4250
4251
4252
4253
4254
4255
4256

4257

3
o

WP O~ RO DNt et N ) D et st ~Jd DD DI Otd Dt N D1 DI

DNt 12 1t 1 1 KD A L DIDNINY DNt D et t DIDMN] 2D N 1D - D D it | DD NI D
|
WUt P SPOOWNNOT P WNONODIDIIOWOD~OS NI N

PO I = KD I DI KD DD SO DI DI RO DO DI e

t

DD
ud
>
(=

.
+

0020

Uto o

Bysy2?B

PRINTZ

B1A

B1C

B1F

CRT EDe 0

REM
PRG

LON
ATT
EXF
INA
NZP

ouT

*24
LDN

ATY
INA
NZP
ouT

+*34

LON‘

ATY
ouT

+120
OTN

INA
NZP

ouT

+34
LON

Aty
ouT

+120
OTN

INA
NZP

ouT

CONSISTS OF A npl3C SYSTEM

4200

is
100

7

0
100
g8l

78118
TBL11B

10

100
100
B1A

TABL12
TABL12
2

300
- 300
INPUT
INPUT

101

100
glc

TABL16
TABL16

17
300
300

TABL1T
TABL1Y

101

100
plF

TABL14

ADDRESS OF RETYyRN

OPERATION TITLE

DATA READ
COLSe 1 ==a=a 40

ACTUAL ERROR DATA

DATA EXPECTED
COLSe = 1 = 40

ACTUAL GOOD DATA

DATA READ

PAGE 035

535 Ko



125-1493

42649
4261
4262
4263
6264
4265
4266
4267
4270
4271
4272
4273
4274
4275
4216
4217
4300
4301
4302
4303
4304
43905
4306
4307
4310
4311
4312
4313
4314

4315

4316
4317

4320
4321
4322
4323
4324
4325
§326
4327
4330

4331
4332
4333
4334
4335
4336
4337

QDI 4
P e 2D D)
D~
O e

0020

Dt D DD I
[=1a YT T ¥ Bhe FTERR T, X
N DN ~NE N N DDy
oS ~NWONW

0321

B1H

PRTY

XAl

XX

XE

CRT €Ds 0 CONSISTS OF o g130 SYSTEM PAGE 03g

REM
REM

REM

+34
LON
ATT
ouY

+120
«240

OTN

INA
NZP

ouT

+34
LLON

Aty
ouT

+120
OTN

LDN

ATT
LDN

HLT
UJP

LON

ATT
LDN

ATT
LDM

SBN

NZP
RAO
SBN

240
NZP

TABL14

2

300
300
INPUT

COLSs 41 = B0

INPUT ACTUAL ERROR DATA

101

100
BlH

TABL18
TABL18

17

300
300
TABL19
TABL19

101

DATA EXPECTED
COLS. 41 = 80

ACTUAL DATA EXPEGTED

Y0 STATUS

SPECIAL CHECK FOR LACED CARD .
IF ONE ERROR IS FOUNps ROUTINE WILL GO TO PRINT

CHECK FOR 77 ON 7OTAL CARD

31 fer o
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PR
e

{ES-L¥D}

i
4340
4341
4342
4343
4344
4345
4346
4347
4350
4351
4352
4353
4354
4355

4356
4357
4360
4361
4362
4363
4364
4365
4366
4367
4370

44600
4401
4402
4403
4404
4605
4406
4407
6410
4411
4412
4413
4414
4415
4436
4417
4420
5421
4422
4423
4624

X8

Xc

STATUS

CRT ED. 0

REM
REM

REM
PRG

REM

ST™
STM
LON

ATTY
LDN

uJP

RAOQ

SBN
NZP
ST™
ST™
uJP

EXF

INA
STM

SHA
SHA

ZJpP.

LSN
zyp

SHA
LDy

SHA
LSN

Zap

CONSISTS OF A 8130 SYSTEM PAGE 040

xAl
100

XX
100

XC

14
100

¢
100

SPE2
200 °
xC

ALLOW TWO ERRORS FOR COL, 1
COLe 1 = 0 AND 5

200

XE
200

XC
200

XX
200
PRINTZ

4400

45
40

CARD READER

300
TEMP]

300 DELAY ROUTINE
EXIT IF READER IS READY
READ1 ‘

3
100
EMPTY @

300
TEMP1

ot et §

590 ﬁ%v ol



{ha-Llyd%}

4425
4426
4427
4430
4431

4432
4433
4434
4435
4436
4437
4440
4441
4442
4443
4444
4445
4646
4447
4450
4451
4452
4453
4456
4455
4456
4457
4460
4461
4462

4463
4464
4465

4510
n63
4567
nyé4
4R52

CHECK1

CRT ED. 0 CONSISTS OF A 8130 SYSTEM PAGE 041

REM

REM

NJP
UJP

EXF .

INA
NZP

LDN

ATT
ouT

+136
LON

Aty
LDN

STM
EXF

INA
LON

HLT
uJP

PAUSE]
100

LATE #
100 .
BAD #

STATUS ROUTINES OTHER THEN READY
FOR HOLLERITH TYPE CARDS

INPUT HOPPER EMPTY
100
STATUS
THIS PORTION NOT USED

s-4 ﬁ%ﬂ of



£55-i¥03

{
4466
4467
4470
4471
4472
4473
474
4475
4476
4477
4500
4501

4502

4503
4504
4505
4506
4507

4510
4511
4512
4513
4514
4515
4516
4517
4520
4521

4522
4523
4524
4525
4526
4527
4530
4531
4532
4533
4534
4535
4536
4537
4540
4541
4542
4543
4544

DD DO BT DDIDDIDCO DD
DO IDDDD D DD D DDV DD
DIQIDIID DD I I I DI I ITID I
NNNNNNNMAONNNONNNNNON NN

DT i DI DI DD
Pt KD DI+ D 1D DD
DN D OO
NSO~ O ~G

Wi D
DD e
a Ot~
ul o W

0020
0011
0102

0020

o
=2
o
[~

ORAD!
i ~d
&
- PNy

PAUSF1

CHECK?2

CRT ED. 0 CONSISTS OF A 8130 SYSTEM

REM

REM

REM

NOP
NOP
NOP
NOP
NOP
NOP
NOP
NOP
NOP
NOP
NOP
NOP
NOP
NOP
NOP
NOP
NOP
NOP

EXF
INA
NZP
LON

ATY
ouT

+35
LDN
ATT
LDN
STM™
STM
ST™M
EXF

INA
LSN

200

THIS PORTION NOT USED.

PAUSE SWITCH ON

RESET COUNTERS

PAGE 042

54t fev G



£95-L¥D3

CRT ED. 0 CONSISTS OF & 8130 SYSTEM PAGE 043

4545 01g1 NZP 00

4546 4400 sTaTus

4547 Q020 LON

4550 0010 10

4551 0077 HLT

4552 0164 uJP Tl

4553 4510 PAUSE!

4554 0002 NOP

4555 0002 NOP

4556 0002 NOP

4557 0002 NOP

4560 gqQ2 NOP

4561 0002 NOP

4562 0002 NOP

4563 qg002 NOP

4564 o002 NOP

4565 0002 NOP

4566 0002 - NOP

4567 0075  LATE EXF
REM LATE INPUT REQUESY ROUTINE
REM ~ OUTPUT ERROR CONDITIONS

. .- REM To PRINTER

4570 0007 7

4571 0po0o 0

4572 0076 INA _

4573 0161 NZP 100

4574 4772 HLT3

4575 0020 LON

4576 0006 6

45717 0102 ATT 100

4600 0173 out 100

4601 3035 TABL3

4602 3122 +65 TABL3

4603 0020 L.ON

4604 0011 11

4605 0102 ATT 100

4606 0075 TRY2 EXF

4607 0007 7

4610 0000 0

4611 0076 INA .

4612 0161 NZP 100

4613 4700 RECK1

4614 0020 LDN _

4615 0001 1

4616 102 ATT 100

4617 0173 ouT 100

4620 0442 TABLS S

4621 0602 +140 TABLS R

4622 00290 LDN _

4623 gol1 11 .

4624 0102 ATT 100 5Y3 ﬁZv o



¥33

Sl
“y

-l

4625
4626
4627
4630
4631
4632
4633
4634
4635
4676
4637
4640
4641
4642

4643

4644
4645
4646

4647
46%0
4651
4652
4653
4654
4655
4656
4657
4660
4661
4662
4663
4664
4665
4666
4667
4670
4671
4672
4673
4676
4675
4676
4677

4700
4701
4702
4703

DD IDIDIT DD DI H 1D DD I
DDt IOND b N = IO Dt 1D D D
I wd Dt NP D] ODIN NI I DO~

D1 DI
NNV = OWWWNODIWr OO (NOP~ QNN O WWWN=O N~ O0DdN

D D
-~ DOy

i et ind =20~ DoV RS P T Tl FR L ok i~ =11 X}
DIt NI GF A ~d DIDINT AOY ~§ DI

DI DO W DIOIDIQIL DID OO

0321

TRY3

BAD

RECKT

CRT EDs 0 CONSISTS OF A 8130 SYSTEM PAGE 044

REM

REM

REM
REM

EXF

INA
NZP

LON

ATT

ouY

+140
LON

ATT
EXF

HLT
uJpP

EXF

INA
NZP

LDN

ATT
ouT

+110
LON

ATy
ATT

ATT
LDM

HLT
uJpP

RAQ

NZP

CLEAR CARD READER

100
STATUS

INPUT STATUS FROM CARD READER

100
100
TABL6
TABL6
N
100
100

" 100

300
TEMP)
200
RESETY (
TIME OUT 1F PRINTER GOES NOT READY
o0 AFTER FIRST PRINT
3

RECKZ
100

TRY2

sy fev o



£85-1¥423

4704
4705
4706
4707
4710
4711
4712
4713
4714
4715
4716
4717
4720
4721
4722

4723
4724
4725
4726
4727
4730
4731
4732
4733
4734
4735
4736
4737
4740
4741
4742
4743
4744
4745

4746
4747
4750
4751
4752
4783

4754
4755
4756
4757
4760

4761

5053

o0
o
n

DD
>
-3
-~

>
ny
o
rs

RECK?

HLTS

HLT1

HLT2

¢RT Epe 0 (ONSISTS Of A 8130 SYSTeM PAGE 045

REM
REM

REM

REM

REM

RAOQ

NZP
RAO
SBN
NZP
STM
uJdP
RAQ

NZP
RAQ
NZP
RAQ
SBN
NZP
UJP
EXF

INA

HLT
uJp

LON
HLY
N
LDN
MLt

uJP

300
RECKY
100
TRY?Z
300
RECKX

10
100
TRY2
300
RECKX
100
HLTS
300 i

TIME OUT IF PRINTER GOES NOT READY
AFTER SECOND PRINT

RECKZ22

100

TRY3

300

RECKY2

100

TRY3

300

RECKX2

io

100

TRY3

100

HLTS

7
0

PRINTER NOT READYe RECTCLE FOR MORE ERRORS

200
HLT3

b |

INPUT HOPPER EMPTY
200
RESET]

2

; READER PAUSE SWITCH ON.
200 545 R;v ot



{LS-1NIF

DI DD

OIS DI W W OO WW D= 1D-Y D3I IED D
DN Qired Nt QMY NI DI DN SO NIDIONI DI D =3~ » D~ it

DDA S IOIDID. TIOU DOITDD DD

WONWOI=UIN~N~OQ &= =N =OoWWH NOoitn

HLT4

HLT3
BUFFY

BUFFY

BUFFY]

BUFF2

NEXTT

REM

REM
REM
REM

REM

REM

EXF
INA
HLT
uJp

TTA
LLDN

ATT
LOM

ABR
LON

ATT
LOM

ABX
LON

ATT
LDN

HLY
zJpP
RAO
RAO
RAQD

SBN

NZP
LOM

SBM

CRT EDs 0 CONSISTS OF 5 gl130 SYSTgM

RESET1

45
40

200
RESET1
100

i

300
300
TABL4A
200
RUSY1
i

300
200
TABLSA
200
BUSY2
i3
300

3
COLUMN ERRpORe

BER = DATA READ.

PAGE 046

ILLEGAL STATUS FROM READER.

BXR = DATA EXPECTED

CLEAR A REGe TO IGNOR THE REST OF THE CARD

200
NEXTY

UPDATE DATA CHECKING

200
BUFF1
200
BUFF2
300
BUFFX

120

CHECK FOR 80 COLSe

100
BUFFY
200
BUFF1
300
BUFFX

et

P {2 f?w 0



£09-1¥D}

G (USRI ULn UL
Pod \ et Yt (Gt} o | et Yt | o

ot § palt | oeed §imoct § Junth § B P | g |
NONL WD

Sl DD DD D
~ L DO~
WU it N SO
WA wood

RESET]

BUSYT

BuUsY?

CRT ED. O

REM

REM

STM
L.OM
SBM
STM
LDN
STM
LDN

STM
STM
STM
STM
ST™M
ST™
EXF

uJpP
LDN

ATT
RAO

SBN
NZp
uJpP
LDN

ATT
RAQ

SBN
10

CONSISTS OF , 8130 SYSTgM

200
BUFF1
200
RUFF2
300
BUFFX
200
BUFF2

0

300

BUFFX

RESET COUNTERS

0

300

RECKX

300

RECKX2
300

© TIME3

300
TIMEG6
300

X
300
Y

45
0

CLEAR CARD READER

100
STATUS
13

300

300
guUS1

j00
BUFFY
200
HLT6
13
300

300
RUSZ

PAGE 047
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5120
5121
5122
5123
5124
5125

£126
5127
§130
5131
£132
5133

5134

5135
5136
5137
5140
5141
5142
5143
5146

5145 -

5146
5147
5150
5151
5152
5153
8154
5155
5156
5157
5160
5161
5162
5163
5164

5165

5166
S167
5170
5171
5172

5173
5174
5175
5176

CRT ED. O

HLT6
REM
REM
READ
REM
5A
58
5¢C
SH
COMPAR
REM

NZP
UJP
LDN

HLT

cac
uJp

LOM
NZP
LON

STﬁ

LON

ATY
LON

ABR
LON
Aéx
ExF
181
ABR

c8C
1.DN

ATT
UJP

LDN

ATT
LON

CONSISTS OF A 8130 SYSTEM PAGE 048

200

BUFFY1
200

HLT6

6

BUFFER BUSY AFTER TEN TRYSe
SHOULD NOT BE BUSY.

100
BUFFY
300
CHANGE
200
COMPAR
1

300
CHANGE
1

o0

READ FIRST CARD ARD USE FOR
622 FwA COMPARE CARD OR CARD IMMAGE,
2060
85A

742 LWA ¢ 1 COMPARE CARD
200
=12

45
0
200
sC
200
SH

i3

300
100
STATUS

. CARD COMPARE RQUTINE

1
300

461  FWA INPUT DATA 4y ﬁw o



{29-1303

5177
5200

5201
5202
5203

5204
5205

5206
5207

5210

5211
5212

5213

5214
§215
5216
5217
5220
5221
5222
5223
5224
§225
§226
5227
§230
5231

5232,

5233
5234
5235
5236
5237
5240
5241
5242
5243
5246

5245

£246
5247
5250

5251
5252
5253
5254
§255
5256
5257

+

DY DU D
D NN D=t
~N DN~ D
UV W Ao N

po2o0

0

SIS NS IOU Ot
1D DN N NI DD~ (D1
et P U ON e NS LS D

~N

Pt
e ]
n

D IO DI D 1O
[~ BB et R i Rl FEN PR, ¥
=N DD D OO
OSSN NNU —~-O

5E

5¢

5G

BUSY3

CompAl
START1
uP3

¢RT Ep. O

REM

REM

ABR

LDN

ABX

EXF

181
LDN

ATY
LON

st

LON-

ATT
UJP

LDN

ATT
RAO

SBN
NZp
LON
STM
NOP
NOP
NOP
uJP
BER

BER
SBN

ZJP
NJP

CONSISTS OF , o130 SyYSTem. PAGE 04

200
SE

601 LWA ¢ 1 INPUT DATA
200

5F
SELECT READER
45

0 f
200 |
BUSY3 i

13 f
100 1

0
100
1BICK

12 j
200

200 ‘
COMPAL |
13 !
100 |
100 J
1BICK

10 :
200
56

-0
100
I1B8ICK

100
HLT?  BUFFER RUSY ERROR KLT (I1BI)

COMPARE INCOMING DATA FOR ERRORS

61

200
START]
200

START] P é%v o
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CRT EDe 0 (CONSISTS OF A gl39 SYSTEM PAGE 050

5260 0321 LOM 300

5261 n4asl  UP) TABL4A

5262 0335 SBM 300

5263 0622 yPZ TABL5A .

] . REM ) UPDATE COUNTERS

5264 0261 : NZP, 200

5265 5324 ERRORX

5266 0255 RAO 200

5267 5263 ]

5270 0255 RAO 200 :
5271 5261 uP1 i
8272 0255 RAQ 200 |
£273 §753 uP3 :
5274 0034 SBN ] |
5275 0201 201 5
5276 0261 NZP 200 :
5277 §27%1 , START]

£300 6020 RED1A LON

. o REM RESET COUNTERS !
5301 0061 61

5302 0241 STM 200

5303 5253 uP3

5306 0020 LON -

5305 0o11 11

€306 0102 ATT 100

5397 0020 LON -

5310 0013 13

5311 0302 ATT 300

€312 6321 LOM 300

313 S715 TABL4Z 4
5314 0241 STM 200 |
5315 5261 uP1 ‘
8316 0321 LOM 300 ;
$§317 57186 i TABLSZ

5320 0241 STM 200

5321 5263 yrP2

8322 0164 uJP 100

5323 4400 STATUS

§324 0020 ERRORX LDN

. . REM . ERROR ROUTINE

§325 0210 ‘ 210

§326 0205 RED1 ABX 200

8327 5326 RED1

§330 0020 LON _

5331 0013 13

5332 0302 ATT 300

€333 0364 uJP 300 ’
. _ REM JUMP TO CHECK FOR LATE INPUT REQUEST I
5334 5576 LATEY -
5335 0161 RETURN NZP 100

336 5377 RED2  PRINTER NOT READY ‘ g-50 E&v o



{h9-1¥D0%

5337
5340
5341

5342
5343

5344
5345

5346

5347

5350

§351

5352
§353
5354
5355
5356
§357

5360

5361
5362
5363

5364

5365
5366
5367

370

5371
5372

5373

5374
5375
5376
5377

5400
5401
£402

56403
5404

5405

5406

5407

§410
5411

5412
5613
5414

5415
5416

DDV
D ~1Q1IDIN)
NWN ~ O

DDt 1D DN B s fet 12D D
NN O O
SN~ DN

DI ID DD IO
o

O QDI N O~ OO WWWN

DI DI DI
D) ) e 1D DD
N OO Dirme N3

(=]
= X}
(=1
-

0302
0020
0013
0202
0321
0481
0204
5407
0321
0622
0205
5413
0020
no77

GREEN

RED2

uPja
RED2A

uP2A
REDZR

cRT Epe 0 (ONSISTS Of , 8130 SYSTgM PAGE 051

LON

ATT
ouT

REM
+140

LON

ATT
LON

ATT
ExF
INA
NZP
LDON

ATY
ouT

+140
LON

REM

HLY
LDN

ATy
uJP

LON
REM

ATT
LON

ATT
LDM

ABR
LDM
ABX

LON

1

100
100
TABL4S

‘ PRINT DATA READ AND EXPECTED
TABL4

o Nond |
-
o

ED3 PRINTER NOT READY

ERROR HALye SEE RRINGER FOR RESyLyS

1
100
200
RED1A

; STORE READ AND EXRECTED DATA IN BUFFER REGISTERS

'

300

13

200
300
TABL4A
200
RED2A
300
TABLSA
200
REDZ28B

77

s-51 Rév o)



£597 L3033

5417
5420

5421

5422
5423

5424
5425
5426

5427

$430

5431
5432

$433
5434
5435

5436

5437

5440
5441
5642

5443

Shal

5445

5446

5447
5450
5451

5452

5453

5454

5455
5456
5457
5460

5461
5462

5663

5464
5465

56466

5467
5470
5471
5472
5473
5474

5475

5476

RED3A

RED38
RED3R1

RED3

HLT?

CRT EDe, 0 CONSISTS OF A 8130 SYSTEM PAGE 052

REM

. REM

REM

HLT
ZyP
RAO
RAO
LDON

ATY
LON

ATTY
RAO

SBN
NZP
LON
ATT
LOM
STM
LDM
STM
LDN

ATT
UJP

RAO
NZP
RAO
NZP
uJpP
LDN

200
RED3A
200
yP1A
200
uP2A
12
200
i3
300
300
UP3A
120
300

‘RED2

13

30

300
TABLSZ
200
UP1A
300
TABLSZ
200
UP2A

i2
200
200
REDIA

300
RED38
200
GREEN
300
RED381
200
GREEN
300
REDZ

URDATE COUNTERS

RESET COUNTERS

PRINTER WENT NOT READY AFTER FIRST OQUTPUT

T

o

552 &kv o



{99-1L82%}

§477
5500
5501
5502

5503
5504
5505
.?506
5507

5510
5511
5512
5513
5514
5515

5516
-5517

5520

5521
5522

£523
5524

5525
5526

5527
5530

5531

5532
§533

5534

5535
5536

5537
5540
5541
5542
5543

5544
5545
§546

5547
5550

5551
5552
5553
5554
5555
5556

I IO IO I DI IO
B DD DD N DO
£ DI DD NN D
OO N ~=ONHN~N~

61

-~ DD D
b Tl ot [ X 3
~N N O3

[~37~ 1
[ Xl X3
(AT )

D= DI =Dl D
D g et (2 1= e (LT (D
s oy Ul SO B WM
O~ e e O

0177

READT

UPDATE

REPEAT

DELAY]

CRT ED. 0

REM

REM

REM

HLT
cac
uJpP

LON

ATT
LDN

STM
RAO
SBN
NZP
LOM
ST™M

LDN
T74
ATT
LOM
RANDOM

ADN
37

ZJP
REPEAT
STM
RANDOM
SHA
RAM
RANDOM
LPN
177
StM
XAB1Y
RAO

XA

SBN
177
NZP
DELAY1
STM

XA

CONSISTS OF 4 gl130 SYSTEM

200

COMPAR

. ZERO OUT INPUT AREA
1

100

0

100
TABLAA

300 !
UPDATE T

120 3
300
READ1
300
TABLAZ
300
UPDATE

DELAY ROUTINE
_ RANDOM TIMES
1 BETWEEN CARD
T1 PICKING

GENERATE RANDOM NUMBERS

ZERO WILL NOT BRE YSED

|

T3
11

T1

DELAY A RANDOM AMQUNT

LEE

PAGE 053

s-53 Rev o
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CRT EDs 0 (CONSISTS OF , 8130 SYSTgw PAGE 054

5557 7355 RAQ T3

5560 723 XAB
5561 0335 SBM 13
5562 5724 XAB1
5563 0361 NZP 13
5564 S547 " DELAY1
§585 0341 STM 13
5566 5723 XAB
5567 0020 LON
$570  gol1 T44 )
8571 0102 ATT 1
. . REM UPDATE RANDOM CONSTANT
5572 0355 RAO 13
55713 5533 REPEAT o1
5574 (264 uJpP T2 .
5575 5732 _ READ
5576 0020 LATE) LDN .
§577  goll 11
5600 0102 ATT 100
5601 0007 CBC
5602 0075 EXF
e REM SPECIAL CHECK FOR LATE INPUT REQUEST
5603 (0045 48
5604 0040 40
5605 0076 INA
5606 0014 LSN .
5607 0100 100
5610 0160 ZJp 100
5611 4567 i LATE
$612 0075 LATE? EXF )
5613 0017 7
Sé14 0000 0
5615 Q076 INA )
5616 0264 UJP 200
5617 6335 RETURN
. 57900 _ PRG 5700
5700 0000  TEMPY
5701 0000  TIME]
S702 0000 TIME?
$703 0000 TIMED
704 0000 TIMES
5705 0000 TIMES
5706 0000 TIMEG
$707 0000 RECKZ
5710 0000 RECKY
5711 0000  RECKX
5712 0000 RECKZ2 . -
5713 0000 RECKYZ2 JE
5714 0000 RECKXZ
715 0461  TABL4Z TABL4A :
§716 0622  TABLS5Z TABLSA 5s¢  Kevor



£89-130%

cRT Eps O (ONSISTS Op A 8130 SYSTem PAgz 055

5717
5720
5721
5722
5723
5724
5725
5726
5727
5730
£731
5732
5733
5734
5735

BUFFX:
CHANGE
UP3aA
XA
XAB .
xapl
XAR2
XAR3
XAR4
X

Y

Z
Busl
BUS2
IBICK

DI OIDDIQID I T IDREID OO
DI DD DD DI I DO DO
DI O ID IO I DI DD DI O
DO DDV OUODDOOODN OO

REM
PRG

»
(=
-
[~]

6000
6001
6002
6003
£004
6005
6006
6007
€010
6011
€012
6013
6014
6015
6016
6017
6020
€021
6022
6023
6024
6025
6026
6027
6030
6031
6032
6033
6034
6035
6036
6037
6040
6041

TABL21

VARIOUg DATD
INFORMATION STARTS
IN COLt NO. 45

IS ONO~DODAODIDOOD

onNo
[~}

N S
o o

IS IS DI ITI ot DINI L B DI D im DI DD D I ID T I DD IS 1D IO
L]

DI I DI DD IO K D D KD KD 1D ID KD S DT I D D 1D ICI HEI 1ED O 11D D D (N
DD DD DD P LI DD DD 1D D 12D ID DD IS 1D I II I KD KD DO 1D D -
DOONOLPOIOTIVODIOOCODDLHITNOO OO AD
v
P d
S

O OO N S DD

&5 ﬁeu o/
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CHODIDIDID DI IO DIN) SIDIDII IO It CIILD 10t DD i+t DI DI I NI DINI DI DI P D1 DD KD
DO DD OO NIINODOODCOD ROV POHPOOOOIINONIDTOD OO

DIDIDIDIDDIDIOIDIODIIDIDNOIOIDNDIIDIQID DO IO D IDIO D D DI DI D I 1D DI 1D 1T 1D 1D 1D KD
DI IDIDKI DD DO DD OID DI DI IO D IQ DIV DIV I O 1D+ DD D D1 DO 1D DI 1D 2P D DD KD e

o
n
D
(=]

0241

SPE2

CRT ED., 0

REM
PRG
REM

STM

CONSISTS OF A 8130 SYSTEM PAGE 056

o o

(=]

(=]

Q o

o O

o o

[~]

OO =S D P OO NI VNONODO PO SO OO MO LIS DONDNMNDINOO O SO -
[~}

6200 :
ZERO QUT FRROR COUNTERS

200 &b Rev ol
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CRT EDe 0 (ONSISTS OF 5 g130 SYSTEM PAGE 0gy

6201 1665 FLAG1

6202 0241 STM 200

£203 1666 FLAG2

6204 Q241 ST™M 200

6205 1667 FLAG3

6206 (02741 STM 200

6207 1670 FLAGS

6210 0241 ST™ 200

€211 1673 FLAG4S

6212 §24) STM 200

6213 1672 FLAGS

6214 0020 SPE28B LDN _

6215 gpl4 14

6216 0102 ATT 100

6217 go20 LDN _

6220 0014 14

6221 @202 ATT 200

€222 0020 LON

6223 0002 2

€224 0302 ATT 300

6225 0321 LOM 300

6226 1900  SPE2A INPUT

6227 0034 : SBN

6230 0077 77

6231 0161 NZP 100 TO PRINT IMPROPER

6232 6340 SPE3  CARD IMMAGE ROUTINE

6233 0255 RAO 200

6234 6226 SPE2A

6235 0034 SBN _

6235 0240 : 240

6237 0n261 NZP 200

6240 6214 SPE28

6241 0241 STM 200

6242 6226 SPE2A

6243 0075 EXF

6244 0007 7

6245 0000 0

6246 0020 LDN _

6247 0015 15

6250 0102 ATT 100

6251 §Q76 INA _

6252 0161 NZP 100

6253 §460 SPET  HLTe ROUTINE

6254 0073 ouT PRINTER NOT READY
. REM CARD MOVEMENT FAILURE

6255 0100 TABL1Y

6256 0147 47 TABL11 . -

6257 0020 LDN - -

6260 0014 14

6261 @102

ATT 100
REM OUTPUT INDICATED TABLES TO PRINTER &5 ﬁ%g o
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6262
6263
6266
6265
6266
6267
6270
6271
6272
6273
6274
6275
6276
6277
6300
6301
6302
6303
6306
63905
6306
6307
6310
6311
6312
6313
6314
$315
6376
6317
6320
6321
6322
6323
6324
6325
6326
6327
6330
6331

6332

6333
6334

6335

6336
6337

6340

6341

6342

€D KD DI D KD I KN DO SO IO SIS I KIS DG
1]

DO
el [ 31

16

[
N+

14
42

11D D 1S 1N DI}
TN N 1t KD 4

0101
76

-~ DI
Wa) & et

1=t D ) NI ISINI NI 10 = kD
o~ =d U
PO

R EREY g
T Y]

= 1 1) N\ F
(- TES NVVEE R ¥
P g ) et

T3 1D o medt [ | O DI KD 1
QDI DN NN N
L OQOPNUWO NSO

Sater N
[AVIRS )

73

SPE4

SPE4A

SPES

SPESA

SPE4AL
SPESAl

SPE3

CRT EDs 0 (ONSISTS OF p g130 SYSTeM

REM

REM

INA
NZP

ouT

+26
OTN

RAO
SBN
NZP
ST™
OTN

INA
NZP

ouT

+26
OTN

RAO
SBN
NZP
STM™M
OTN
LDN

HiLr
LON

ATT
uJP

LDN
ATT

100
SPE4
TABL12
TABL12
77

200
SPE4AL

117

100
SPE4A
200
SPE4AL &

101

100
SPES

TABL14
TABL14

77
200 ‘
SPESAL @

117
100
SPESA

200 4
SPESAL #

101
20
100

100
STAl

READER ERROR

15
100

‘PAGE 058

OUTPUT INDICATED TABLES TO PRINTER

569 ﬁéu ol
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; cRT Epe 0 (ONSISTS OF , g130 SYSTeM PAGE 054

6343 (0075 EXF

6344 0007 7

6345 Q0Q00 0

6346 0076 INA :

6347 pi6) NZP 100 HALT ROUTINE
6350 6423 SPE6  PRINTER NOT RDY
6351 0073 ouT ‘

6352 0147 . TBL11A

6353 Q170 +21 TBL11A

6354 0020 LDN .

6355 Qo146 14

6356 0102 ATT 100

6337 0g76  SPE3A INA . :
6360 0161 NZP 100

6361 6357 SPE3A

6362 9073 ouT .

6363 Q214 TABL12

6364 0242 +26 TABL12

6365 9020 LDN .

6366 0002 2

6367 90302 ATy 300

6370 0373 ouT 300

6371 1000 INPUT

3372 1120 +120 INPUT

5373 9p74 OTN -

8374 @101 101

6375 gg76  SPE3B INA -

6376 0161 NZP 100

6377 6375 SPE3B

6400 0073 ouT

6401 0250 TABL14

6402 0276 +26 TABL14

6403 0020 LON

6404 0002 2

6405 0302 ATY 300

6406 0373 ouT 300

6407 1120 +120 INPUT

6410 1240 +240 INPUT

6411 qo74 OTN -

g412 0101 101

6413 0620 LDN .

€414 0021 21

6415 0077 HLT

6416 0020 LON

6417 9003 3

6420 0102 AT; 100

6421 Q164 uJ 100 : aan
6422 1700 STAl )
6423 0020 SPE6 LDN

6424 0002 2

6425 0202 ATT 200 557 &%v of
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CRT ED. 0O CONSISTS OF A 8139 SYSTEM PAGE 060

6426 0021 SPE6y LDM
REM PRINTER NOT READY
REM LOAD BER AND BXR REGISTERS WITH

. - REM . EXPECTED AND READ DATA

6427 1000 SPF6C INPUT

6430 0105 ABX 100

6431 6426 SPE6A

6432 0020 LON

6433 0000 0

6434 0105 ABX 100

6435 6426 SPE6A

6436 0020 LDN '

6437 0024 24

6440 0077 HLT _

6461 0160 2J 100

6442 6451 SPE6B

64643 0155 RAO 100

64644 6427 SPE6C

6445 (0034 SBN

6446 0240 240

6447 0161 NZp 100

6450 6426 SPE6A

6451 0141  SPE6R STM 100

6452 6427 SPEGC

6453 0020 LON

6454 0003 3

6455 0102 ATT 100

6456 0164 UJP 100

6457 1700 STAY

6460 0020 SPE7 LDN .

6461 0025 25

6462 0077 HLT

6463 (020 | LDN

6464 0003 ! 3

6665 0102 ATT 100

6466 0164 ; UJP 100

6467 1700 1 sTal

. REM
. 6500 PRG 6500

6500 0020 Sl LDN - ] )
REM Sls 52y S3s S4s SBy ARE ROUTINESFOR CHECKING
REM For LESS THEN 5 ERRORS

" . REM , BINARY CARNS ONLY

€501 0004 4

6502 Q102 ATT 100

€503 0020 LON

6504 0003 3

6505 g202 Att 200 e

6506 0221 LOM 200 -

6507 1665 FLAG]

6510 0161 NZP 100 6-60 A%vof
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cRT Eps 0 (ONSISTS Of A 8130 SYSTgM PAgg 061

6511

11 2240 PRTI  PRINT ERROR ]
€512 o020 LDN
6513 0003 3
6514 0102 ATT 100
6515 0164 uJpP 100
6516 1700 STAl
6517 0020 S2 LON
6520 0004 4
6521 0102 AT ' 100
6522 0020 LON
6523 0003 3
6524 0202 Aty 200
6525 221 LDM 200
6525 1666 FLAG2
6527 0161 NZP 100
6530 2325 PRT2  PRINT ERROR 2
6531 0020 LON
6532 0003 3
6533 @102 ATT 100
63534 0164 UJpP 100
6535 1760 STAl
6536 0020 S3 LON
4537 0004 ‘ 4
6540 0102 ArT 100
5541 0020 LON
6542 0003 3
6543 g202 ATT 200
65446 221 LDM 200
6545 1667 FLAG3
65456 0161 NZP 100
6547 2363 PRT3  PRINT 3 ERROR
6550 0020 LON :
6551 0003 3
6552 0102 ATT 100
6553 0164 UJP 100
6554 1760 STAl
6555 0020 S4 LDN
6556 0005 E
6557 0102 ATT 100
€560 0020 LDN
6561 (003 3
6562 0202 Aty 200
6563 0221 LOM 200
6564 1673 FLAG4S
6565 0161 NZP 100 PRINT 45 ERROR
6566 2456 PRT45
6567 0020 LON
€570 0003 3
6571 9102 ATt 100
6572 0164 UJP 100
6573 1700 sTal S/ f@y o



£52-1303

6574
6575
6576
6577

66400

6601
6602
6603
6604
6605
6606
6607
6610
6611
6612

6640
6641
6642

6643

6644
6645
6646
6647
6650
6651
6652
6653
6654
6655
6656
6657
6660
6661
6662
6663
6664
6665
6666
6667
6670
6671
6672
6673
6674
6675
6676
6677
6700
6701

-t CIBIOI DTN Dt (DI DI DK LI DY
ot et (€D DL AN TY NI DD OO

e ) DN D RICIDIN P D DIBIN N NN QDN DON

~w~ooPo~NOTONNOD OPNWODW—~ NWIN UIO

KO IOk L5t D EISICI DD IO IO
IO A I e I\ 0ed 1ED 153 1) D 1D Ih

0302

O IO DI DD IO
CIICH = I1NJ 1L 1N et SN vmed et FCD 1D G 2 |
NENNDWBS UM HNON N OO
COOSHr~NIOUINNO~D

CRT ED. 0 CONSISTS OF A g130 SYSTEM

SS

i

REM

PRG
81

B2A
B2

B83A
83

84 |

LDN

ATT
LDN

Aty
LDM

NZP
LDN

ATt
uJP

LDN

ATT
LON

ATT
LOM

ABR
LON

ATT
LDM

+]

ABX
LDN

HLTY
zJp

LDN
Rk
RAO
SBN
NZP
LDN

]

B2A

240
100
B1

PRINT ERROK 5

PRINTER NOT READY
SET UP BER AND BXR REGISTERS
WITH EXPECTED AND READ DATA

PAGE 042
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- D1 KD I ION D
B Red Rl = 2o Eo QR |
IO SIS D D
S S NWD N -

+]

STM
LDN

STM
LON

ATY
UJP

CRT ED. 4 CONSISTS OF A 8735 SYSTEM

100
B3A

0
100
B2A

3
100
100

Tastl?

STAl
_REM

PRG 7000

{F9L-1¥0%

‘7012

S I I I ICHICY IED I ED D KD I CI KD 1 ET D ICD (IS 1T 1 1ED 1D ICI 1S D D 1CH 1D 1D I ICH I D 1L KD XD red
(=R~ Fle B 3 5 11w Rle Lo Yo Yoo Il Rlar T R Yoo Fw Tior Kl Rl Rloc Rl Floo Bl Rl Bl Rl Rlie Rl Tl Tl X X o Tl R Pho R Roe § o L)
DD LIS~ OID NI NISIOTUI L OIDNI N\ DD 1T UL D 1D 1S I IED 1€ 1D 1S ICD 1D KD 1CD + DI 1D KD KD KD ¢

\OOK}%OO»OOOO!O'OOOOOOOU‘O

NN
v

[=E= 1k

[, X5
NN

N NSO D
[FR6 ]

~NDONNOD
<>

VARIOUS DATA
7 + 9 PUNCH COL NO. 1

$-43 ﬁzv ol



£20-1¥03

DI IIKD IO KD IO KIS IO KD IR DD D DD 1D 1D DD DI KD 1D 1D 1D 1D 1S KD 1 I ID O I 2D 1K I K I I KD I I I O+ O
DIDIOIO KD S KGO ID IO IO O KD 1D ID (SID D 1D 1 DD DD DD ID D 1S 1D KD IS 1D DD S I D IS ID KD 1D 1D DD KD DI Y
O N SO IDIDIIOID KIS KD~ ~f DD i1~ N OI1 D1 I DI I~ QIS IO KD I~ DIDIDID I~ DD 1§ DI DD (= O D1

NWOOODODODOVDOODNOONNOONNODON NO O NS OO ONDTONODOODODNOONODO D

RN ILN IEN PPN PR YRR P PEN AN TR RN TN SRS ToS TUN PR PR PEN RN SRR FEN FEN T8 PO
B { e | e [Gek o ek e § Pon il B § Bt (o { i ot e $9d (e i o, o ) el | B Gt | D
PR NI DT ND N N 1R et [t {3 et [ e Rl s [ 123 O D DD OO
NOUIS W=D VNSWN=ONYTNDH W~

CRT ED. 0 CONSISTS OF A 8130 SYSTEM

(=]

o

[~}

N NN NN AN N N NO D OO NN O AADD A NDO N NDO
oo oo oo o o

o~~~
co

AN OO OO DOO0D

~N W

PAGE 064
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64

D IET 1S 1D 1D 1CD 1D 1D 1 O 1D EI I KD 1D 1CD KD 1D 1D 155 1 €3 16D 10D 1ED i (£ (€D 18D 12 169 1D 105 K9 1CD 1D KD HED KD 1 1ER T 1CD 1D 10D 1€ 1D ICD 1CD 14D 1 1421 O

D1 1O DI IS I KD 1D KD DI KD ICD D KD I KD 22 1D 4D 1 120D 18D 1D 1CD KD KD (T 1D £ D DD MDD KD KD 1S D B 1 D D 1 DI IS i 1D 1T O
IDIIP SIDP QIOKSINI OIDID 1 ~ DI Ot DI NS DIOID 1D DI IS OINY D it e DINT TP DIDED IS <IN U1 NN
OV OV SO ONDODPOOLOITOOONODOHOOOANDPLDIPONOHOOSOI~UNUAN

DO DS =D ONNOO &0 O ~1d O NS b‘lO(}’-"‘!&NM Pt i B NN D IO O DO D S

CRT ED. 0 CONSISTS OF A 8130 SYSTEM

g2
25
g2

L]
o Ul

(=4 (=~ o o

o

o

o

o

o (-]

(=]

(=]

565 l?ev ol
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CRT ED. 0 CONSISTS OF A 8131 SYSTEM PAGE 066

7213
7214
7215
7216
7217
7220
7221
1222
7223
7224
7225
7226
7227
7230
7231
7232
7233
1234
7235
7236
7237

(=]

o

(=}

DI DD I I DD IDID v DD ID DI DD -
(-]

OlOlQ!OloIOIQlOIO'O'O-Olptc;ovaloraoOIQra'
DD OID D'DID D DI DD D DD D DD D DD
NOSDODPHFOODDODDFTDDODODNDG
VNV ODD2DOPHODOD—=PITITDODNNUD

REM
. PRG 7520
TABLT7 BLR 120

7520 ]
TARL19 BLR 120

7640

O
=R =29 1
DI
DO

§-66 k%vﬂ}
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LD I D ID I D ID IO DI DI D D D DI IV IEIHD D 1D D I I 1 DU ICD I 1CD 1D €I LD 1CY ICH 1D 1D 1D €D 1 LD 1D I 1D
DD DD DD DIV DD DD D DD DIV DO DD DD D~ ) J et DD DI DD 1D ID DD D DD DD D
WD D W W Wid 2 NIN DY NI N ot o pet vt ik s st DI DI IO D I XD 1T 10t ek 2ol bk 2of b eed el LD KD ID DD I DD KD DY
N OUEAN~DOOUI NI NS WNOYJOAPLPWDWNNHFOINODOONIRNPWN~ONOUN S WN -

CRT EDs 0 CONSISTS OF A 8130 SYSTEM PAGE 067

T04 EQU 1

Tlo EQU 2

T4 EQU 3

TZn EQU 4

124 EOQU 5

T30 EQuU 6

134 EQU 7

T40 EQU 10

T44 EQU 11

TS0 £QU 12

TS4 EQU 13

769 EQu 14

T64 EQU 15

T70 EQU 16

T74 EQU 17

T1 EQU 100

T2 £QU 200

73 EQU 300

RANDOM EQU 7777

ERR EQU 0 ERROR STOP

SHA EQU 1 SHIFT A LEFT ONE BIT

NOP EQU 2 NO OPERATION

ATT EQU 2 A TO TAG REGISTER

CLA EQU 3 CLEAR REGISTER A

TTA EQU 3 TAG REGISTER TO A

ABR EQU 4 A TO BRUFFER ENTRANCE RE ISTER
ABX EQU 5 A TO BUFFER EXIT REGIST R

BER EQu 6 CONTENTS 0OF BER REGISTE TO A
CAC EQU 7 CLEAR BUFFER CONTROLS

LPN EQU 10 LOGICAL PRNDUCT NO ADDRSSS
LPM EQU 11 LOGICAL PRNADUCT MEMORY ADDRESS
LPI EQU 12 LOGICAL PRADUCT INDIRECT ADDRESS
cly EQU 13 CLEAR INTERRUPT LOCKOUT

LSN EQU 14 LOGICAL SUM NO ADDRESS

LSM EQU 15 LOGICAL SUM MEMORY ADDRe+SS
LSt EQU 16 LOGICAL Sum INDIRECT AD RESS
LON EQU 20 LOAD A NO ADDRESS

LOM EQU 21 LOAD A MEMORY ADDRESS

LD1 EQU 22 LOAD A INDIRECT ADDRESS

LCM EQU 25 LOAD COMPLYMENT TO A ME ORY
LCI EQU 26 LOAD COMPLIMENT TO A IM IRECT
ADN EQU 30 ADD NO AODRESS

ADM EQU 31 ADD MEMORY ADDRESS

ADI EQU 32 ADD INDIRECT ADDRESS

SRN EQu 34 SUBTRACT NN ADNRESS

S8M £QU 35 SUBTRACT MFMORY ADDRESS

SB1 £QU 36 SUBTRACT INDIRECT ADDRE §

STH EQU 41 STORE MEMGRY ADDRESS

ST1 . EQU 42 STORE INJIRECT ADDRESS
RAM EQU 51 . REPLACF ADD MEMORY ADDR SS &-67 ﬁevd
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0055
0060
0061l
Qo62
0063
0064
0070
0971
0072
0073
0074
0075
0076
anr7

0000

RAQ
2Jp
NZP
pJe
NJP
UJr
181
180
INN
ouT
0TN
EXF
INA
HLT

1

cRT Ep. 0 ONSISTS OF , B130 SYSTpM

EQU
iy
cau
EQU
EQu
QU
EQU
£QU
EQU
EQU
EQU
EQU
EQU
suPs
END

S5
an
61
62
63
64

PAGE 063

REPLACE abD ONE MEMORY DDRESS
JUMPy IF CONTENTS OF A ZERO

JUMP, IF CONTENTS OF A NON#Z2ERO
JUMPs IF CoNTENTS OF A RE POSITIVE
JUMPs IF CONTENTS OF A RE NEGATIVE
UNCONDITIONAL JuMR

INITIATE BUFFER INPUT

INITIATE BUFFER OUTPUT

INPUT NORMAL

OUTPUT NOPMAL

OUTPUT, NO ADDRESS

EXTERNAL FUNCTION

INPUT To a

HALT

565 Mo o



NUMBER: (T17) cR4

TITLE: Test of 177 Card Readexr

MINIMUM EQUIPMENT NEEDED: 8092, 8094, 177

PURPOSE

This program will test the 177 Reader in each mode.

OPERATING 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. Puta
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 number 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.

{CR1-12



P=70
P=77
P=107

- P=132

- HALTS

{CRY-2}

Status halt. A = status,

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

Status halt. A = status,

Error in read.



0000
0001
0002
0003
0004
0005
0006
0007
0010

0020

0030

0040

0050

0051

0052
0053
0054
0055
0056
0057
0060
0061
6062
0063
0064
0065
0066
0067
0070
0071
0072
0073
0074
0075
0076
0077
0100
0101

© 0102

0103
0104
0105
. 0106
0107

064
212
064
236
064
252
064
260
113

113

113

113

075
063

- 001

020
002

202

020
003
302
075
045
040
076
076
060
071
077
075
045
002
272
000
240
077
075
045
040
076
076
060
110
077

ujP
UjP
ujP
ujP
CIL

CIL
CIL
CIL
EXF

LDN

ATT
LDN

ATT
EXF

INA
INA
ZJP
HLT
EXF
INN

HLT
EXF

INA
INA
ZJP

HLT

{CR1-31



0110
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
0170
0171
0172

020
000
041
125
041
127
075
045
002
372
000
240
221
000
335
000
060
133
077
020
237
035
127
060
100
055
125
055
127
064
124

020
002
041
120
041
073
064
050
020
001
041

2120

020
002
041
073
064
050
020

LDN
STM
STM
EXF

INN

LDM
SBM
- ZJp

HLT

~~LDN

SBM
ZJP
RAO
RAO
ujp

LDN
STM
STM
UjP

LDN
STM
LDN
STM
UJP

LDN

kaL—H}
I



0173
0174
0175
0176
0177
0200
0201
0202
0203
0204
0205
0206
0207
0210
0211
0212
0213
0214
—-0215
0216
0217
0220
0221
0222
0223
0224
0225
0226
0227
0230
0231
0232
0233
0234
0235
0236
0237
0240
0241
0242
0243
0244
0245
0246
0247
0250

021

0252
0253
0254
0255
0256
0257

006
041
120
020
006
041
073
064
050
020
005
041
120
064

176

034
001
060

=222

020
117

- 041

134
064
150
020
237

041

134
064
150
034
001
060
244
020
117
041
134
064
160
020
237
041
134
064
160
020
237
041
134
064
172

STM
LDN
STM
UJP
LDN
STM
UJP
SBN
ZJP
LDN

_STM
UjP
LDN
STM
ujP
SBN
ZJP
LDN
STM
ujP
LDN
STM
ujJP
LDN
STM

ujp

{CR1-52}



0260
0261
0262
0263
0264
0265

020
237
041
134
064
204

LDN
- STM
ujp

LCR1-E}



NUMBER: (T18) CRA

TITLE: Test of 177 Card Reader

MINIMUM EQUIPMENT NEEDED:

PURPOSE

This program will test the 177 Reader in every mode.

OPERATING INSTRUCTIONS

LOAD ADDRESS: 000

STARTING 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
"7 7022 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 coentinue.

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 1 contains no 7 and 9 punch.

- Section 8: - Free Run, Negate., Same as Section 7, but start at 022.

DESCRIPTION

Each card is read and checked against a stored list according to appropriate mode.

{CR2-17}



HALTS

P=70 Status halt. A = status.

P=113 Error‘ in read.
P =260 Status halt. A = status, reset run
switch.

{CR2-2}
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06000
0001
0002
0003
0004
0005
0006
0007
0010
0011
0012
0013
0014
0015
0016
0017
0020
0021
0022
0023

0030

0036
0037
- 0040

0050
0051
0052
0053
0054
0055
0056
0057
0060
0061
0062
0063
0064
0065
0066
0067
0070
0071
0072
0073
0074
0075
0076
0077

064
250
064
270
064
146
064
164
113

064
176
064
214
064
226
113

064
234

113

000
000
113

020
002
202
020
003
302
075
063
001
075
045
040
076
076
060
071
077
075
045
002
020
002
041
106

CIL

CIL

LDN

ATT
LDN

ATT
EXF

EXF

INA
INA
ZJP
HLT
EXF
LDN

STM

1{CR2-3%}



0100
0101
0102
0103
0104
0105
0106
0107
0110
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

041
110
272
000
240
221
002
335
002
060
114
077
020
117
035
110
060
130
055
106
055
110
064
105
020
337
041
036

055

037
061
134
055
036
061
134
064
061
020
002
041
073
020
130
041
121
020
117
041
115
064
050
020
001
041

STM
INN

LDM
SBM
VAl

HLT
LDN

SBM
vAId
RAO
RAO
ujJp

 LDN
STM
RAO
NZP
RAO
NZP
ujP

_LDN
STM
LDN
STM
LDN
STM
uUJP
LDN

STM



0170
0171
0172
0173
0174
0175
0176
0177
0200
0201
0202
0203
0204
0205
0206
0207
0210
0211
0212
0213
0214
0215
0216
0217
0220
0221
0222
0223
0224
0225
0226
0227
0230
0231
0232
0233
0234
0235
0236
0237
0240
0241

0250
0251
0252
0253
0254
0255
0256
0257

020
074
041
121
064
156
020
002
041
073
020
130
041
121
Q20
237
041
115
064
050
020
001
041
073
020
074
041
121
064
206
020
006
041
073
064
202
020
005
041
073
064
220

075

03
o

064

321
076
060
253

LDN
STM
ujP
LDN
STM
LDN
STM
LDN
STM
UjP
LDN

'STM

- LDN

STM
ujP

LDN
STM
ujP

LDN
STM

uJP

EXF
uJP

INA
ZJP
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0260
0261
0262

0270
0271
0272
0273
0274
0275
0276
0277
0300
0301
0302
0303
0304
0305
0306
0307
0310
0311
0312
0313
0314
0315
0316
0317
0320
0321
0322
0323
0324
0325
0326
0327
0330
0331
0332
0333
0334
0335
0336
0337

1400
1401
1402
1403

077
064
253

075
063
001
075
045
040
076
076
075
045
002
272
000
120
021
320
001
064

- 330

075
045
010
064
273
252
075
045
040
076
064
255

041
320
063
273
064
313

061
062
063
064

HLT
ujP

EXF
EXF

INA
INA
EXF

INN
LDM
SHA
ujP
EXF
ujP

EXF

INA
uJp
STM
NJP

uJP

Taw»
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1404
1405
1406
1407
1410
1411
1412
1413
1414
1415
1416
1417
1420
1421
1422
1423
1424
1425
1426
1427
1430
1431
1432
1433
1434
1435
1436
1437
1440
1441
1442
1443
1444
1445
1446
1447
1450
1451
1452
1453
1454
14585
1456
1457
1460
1461
1462
1463
1464
1465
1466
1467

065
066
067
070
071
041
042
043
044
045
046
047
050
051
022
023
024
025
026
027
030
031
001
002
003
004
005
006
007
010
011
012
014
034
054
074
021
013
033
053
073
060
061
062
063
064
065
066
067
070
071
041

=TI QTMmMUOE» T 4t Ny e E;<>a>\lc\01¢.o:uow-bqu¢><§§<:c:_goa;ugp*vcjzzg:r—;:“***::C)djnj
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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

PNONBWNENKXELCHNNIOYOZZ A
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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
1637

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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NUMBER: (T19) { CR3 } v
TITLE: Timing Test for 177 Card Reader

MINIMUM EQUIPMENT NEEDED: 8092, 3094, 177

PURPOSE
This program will check timing between 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 Status halt. Reset run switch.
P=105 Available time between cards is
* less than 17 ms.
P=137 Available time between columns is less

than 250 microseconds.

{CR3-1%



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
0110
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
uUjp

EXF

INN

IDN
STM

RAO

{€R3-2}



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
0170
0171
0172
0173
0174
0175
0176
0177
0200
0201
0202
0203
0204

>

376
061
122
272
000
106
064
213
076
076
060
142
077
064
131
075
045
002
020
327
041
376
055
376
061
151
075
045
010
020
000
041
376
055
375
055
375
055
376
061
164
272
000
120
075
045
010
064
066

NZP

INN

ujP
INA
INA
ZJP

HLT
UjP

EXF

LDN
STM
RAO

NzP

EXF

LDN
STM
RAO
RAO
RAO
NZP

INN
EXF

ujP
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0205
0206
0207
0210
0211
0212
0213
0214
0215
0216
0217
0220

0375
0376

075

045 -

040
064
070

075
045
040

064

133

EXF

UJp

EXF

ujpP

{CR3-4%}



8130/8092/8197 DATA SET CONTROLLER TEST (DS1)

This testl can be made to operate in either the Loop Mode with one
8092 and one 8197 or back-to-back with two 8092/8197 Systems. In
the Loop Mode, a block of words (000 thru 376) is sent and received
simultanecusly. When the last word has been received, the data

in the receive buffer 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. OPERATIONAL PROCEDURE
-A:-—- RESTRICTIONS

1. Loop Mode
- a. —The 8197 must be operated in full 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 Mocde (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.
receive side must be started first.

The

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 from 64 column punched binary cards.

C. PARAMETERS

1. Master clear and enter "A'" Register with selected para-
meter, Selectable parameters are:

000 Loop Mode Test
00 - Back-to-Back Mode (Receive Side)
100 -  Back-to-Back Mode (Scnd Side)

!
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OPTIONAL PARAMETERS
1. Optional Data

a. To run tests with data other fhan the standard

data (O -- 376), the following changes should
be made:
ADDRESS DATA
0155 = 020
0156 = XXX CHARACTER TO BE TRANSFERRED
0164 = 155
OR

b. Manually enter desired information into output
" "buffer locations 6000 - 6376 and make the
following changes:

0157 = 002
0160 = 002
0163 = 002 )
0164 = 002

2, Optional Alternate Method of 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 sets and full duplex data

set controllers (8197), change the following
locations in one computer only:

ADDRESS DATA
0125 = 002
ot2o = 002
o127 = 002

The computer system without address modifica-

1tion will continue to send to the other.
AN

2. If full duplex data sets and data set controllers,
change the following locations in the send system:

{DS1-23



II.

ADDRESS DATA
0116 0125

i

Change the following in the receive system:

ADDRESS DATA
0125 = 002
0126 = 002
0127 = 002

MESSAGES

A,

NORMAL MESSAGES

1.

Manual interrupt will cause a halt instruction to
be placed in location 0337 and the computer will stop
after checking the next block of data that is received.

In order to make the test run continuocusly again,
enter A 002 in location 0337 and run from P = 340.

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 mode if it is noted that there are extra

zeros al the beginning of the input bufifer, this
is an indication that delay y210 is improperly set.

Place back in run and the next data word will be
chocked.,

To ignore the rest of the data errors, clear "PU
Reyister and set to 0334. Place back in run.

{D3S%-3%



111,

Send

Out3

In
Wait+1l

Ckrec-6
Send2
Out2
Ckrec

Rec

Delay

Verifly

End

End+1

DESCRIPTION

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

.

AW N =

15.

16.
17.
18.
19.

21.

‘Select for send operation

Enable interrupt

Reset receive, send, and verify counters
Generate send pattern )

a. Send pattern is numbers O - 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 for 256 words sent

a. Select stop send if all words sent. Go to 12

Check receive status for word ready and carrier on

Go to step 6 if receive status bits not set

Select to receive data and input into receive buffer

Check for 256 words received

a. Repeat steps 6-15 if more characters to be received

Lockout interrupt, select stop send

Delay to let line settle down

Select resync

Verity data

a. [f error, put expected word in buffer entrance
register and received word in buffer exit register

b. Halt and display word count in "A" Register.
Continue program and "“the verify process'" will
continue until all words are checked.

Program will halt here after completion of test if

manual interrupt switch has been activated

Check parameter for test to be performed and repeat

same test

{DPSu-42}



B. REMOTE SEND PORTION
Sendl 1. Set send/receive flag for send execution
2. Do section A steps 1-20
3. Execute section C
C. REMOTE RECEIVE PORTION
Recl 1. Clear send/receive flag for receive execution

2., Execute section A steps 2-20
3. Execute section B

{DS1-5%}
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00090
000l
ggge2
0063
0004
60635
6606
goo7
0010
6011
6612
6013
0014%
0015
6016
gox7
0e20
g6zl
0022
goa3
go24
goas
6026
po27
0030

00631
0032
0633
0034
0035
0036
0037
0040
8041
0042
0043
044
00645
0046
6047
€050
6051
ges2
0053
0054
0055
0056

0000
0061
0070
0060
8125
0062
0350
0064
0120
0020
0077
0061
0337
0113
0000
6000
0000
0oT7
6000
0000
0000
0600
5600
0000
0000
0002

¢o75
0036
6073
0064
0041
0000
0000
0677
0676
0041
0077
6010
0005
0034
0005
0060
0100
0021
0077
0010
9912
0034

START

PASS

CKREC

DIAGNOSTIC DS1

REM
CRG

REM

STH
PARAM
ZJP
SEND
pJp
SEND1
TN
REC]
LON
77
STM
END
cIL

Hbt

oo O OO

EXF
36
73
yJP
PASS

HLt
INA
STM
STATUS
LPN

SBN

ZJP
SEND2
LDM
STATUS
LPN

BN

EDo

Tl

PAGE 001

DIAGNOSTIC DS1 EDe O
8092/8130/8197/ DATA SET COoNTRoLLER TEST

STORE PARAMETER

IF ZEROs JUMP YO LOOP TEST

POSITIVE JUMP TQ BEND RQUTINE
NEGATIVE JUMP TO RECEIVE ROUTINE

" INSERT HALT AT END OF TEST

VIA MANUéL INTERRUPT

RETURN TO PROGRAM

HALT IF INye 20 OCCyRS

PROCESS INTERRUPT
SELECT STATUS

HALT IF INye 40 OCCyRS

STORE STATUS
CHECK FOR CLEAR TO SEND
AND WORK REQUEST

JUMP TO SEND

CHECK FOR CARRIER ON AND
WORD READY

#-1
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0057
00690
086l
0062
00663

8864
0065
0066
0067
00790
00671
0072
0073
0074
6075
0876
0077
0lo0
¢lol

glo2

6163
0104
0305
0106
0107
0110
g6lil
0112
0113
0114
0115
0l1é
0117
0120
6121
oiad
123
0l24
6125
0lz6
0127
8130
0131
g132
0133
0134
6135
0136
6137

oplz
0060
6200
0013
G664

0063
0000
0000
6000
0600
0600
0000
0600
0000
0000
0000
0600
o122
0676
0041
0105
0074
0000
0055
0076
006l
¢os2
0075
0036
0070
0064
0052
0600
0003
0041
0071
6064
0130
0075
0036
0071
0075
0036
6075
0020
0016
0102
0020
0016
0202

WALT

PARAM
CONTRD
VERCNT
RECCNT

IN2
QUT1
STATUS
SEND2

ouTZ

REC1

SEND

INTRPY

DIAGNOSTIC DS,

REM

OCOOOODLDOOOOOOO

12

ZJp
REC
CIL
uJp

WAIT

ATTY Tl

ATT © 12

EDe

0

JuMp TO RECEIVE

WAIT FOR INTERRUPT

TEST PARAMETER

SEND OR RECEIVE CONTROL
VERIFY ROUTINE COUNTER
RECEIVE COUNTER™

LAST DATA 4ORK INRUT
SEND COUNTER

LAST STATUS WORD

GET WORD

SEND COUNTER

STCRE AT OUTPUT ADDRESS

OUTPUT DATA
UPDATE COUNTER

SEND NOT COMRLETED
CHECK FOR RECEIVE

PAGE 002

SELECT TO STOP SERD IF SEND COMPLETED

CHECK RECEIVE FOR REMAINING WORDS

SELECT SEND

ENABLE INTERRyYPT
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0141
0142

0143

0144
0145
0146
0147
0150
0151
0152
0183
0154
01s5
0156
0157

0169
0lsl
0le2
0163
0le4
0165

0166
0167
0170
0171
0172
0173
0174
0175
0176
0177
0200
020l
0292
0203
0204
0205
0206
0207
6210
g21l
0212
0213
214
0215
0216
0217
0220

0020
0000

0041
0072
0041
0073
00461
0074
0041
0075
0041
0076
00461
0077
0142

0076
0055
0076
0061
0157
0020

0000

0242
¢o76
0055
0076
0061
0165
0064
0062
0000
0078
0036
po72
0076
0041
0075
0242
0073
0055
0073
o6l
goé2
00675
0036
0074
0075
0036

ouUT3

IN

REC

DIAGNOSTIC pSl

REM

REM

REM

LON
0

STM
VERCNT

STH

RECCNT

STM

76

STM

75

STM

ouTl

STH

STATUS

STI 11

ouTl
RAO
ouTl
NZP
ouT3
LON

0

ST1 T2
ouTl

RAQ

ouT}

NZP

IN

UJP

WALT -]

0
EXF

36

72

INA

STM

IN2

STI T2
RECCNT

RAO

RECCNT

NZP

WAIT =1
EXF

36

74

EXF

36

EDe

0

RESEY COUNTERS
VERIFY COUNTER
RECEIVE COUNTER

STORE PATTERN IN QUTPUTAREA

PAGE 003

PATTERN IS EQuUAL TO 0 THRU 377

ZERO OUT INPUT AREA

SELECT TO RECEIVE DATA

INPYT DATA

LOCK OUT INTERRUPT

SELECT 10 STOP SEND

3
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0221
0222
0223
0226
0225
0226
0227
0230
0231
0232
0233
0234
0235
0236
0237
0240
0241
0242
0243
0244
0245
0246
0247
0250
0251
0252

0300
0301
0302

0303,

0304
0305
0306
0307
¢31¢
0311
0312
0313
0314
0315
0316

0317

0320
0321
0322
0223

0070
0055
0074
0061
p222
0055
0074
0061
0226
0075
0036
0077
0075
0036
0073
0076
0010
0010
0060
0300
0075
0036
0072
0076
0064
0300
0300

0122
0072
0236
0072
0060
6330
0122
0072
0004
0310
0222
0072
0005
0314
0021

0072

6077
0064
0330
0000

DELAY

VARIFY

BUSY1

BuUsy2

DIAGNOSTIC DS)

PRG
REM

REM
REM

REM

70
RAQ
IN2
NZP
DELAY
RAQ
IN2
NZP
DELAY
EXF
36

17
EXF
36

73
INA
LPN
10
ZJP
VARIFY
EXF
36

72
INA
UJP
VARIFY
300

DI
VERCNT
sB1
VERCNT
4P
UPDATE
Lo1
VERCNT
ABR
BUSY1
LDX
VERCNT
ABX
gusyz
L.OM

VERCNT

HLY
UJP
UPDATE
0

ED,

T1
72

Tl

T2

0 PAGE 004
DELAY1
DELAY TO LEY LINE SETTLE DOWN

CELAY 2

SELECT RESYNC

SELECT STATYS

CHECK FOR WORD READY

INPYT DATA AND THROy AwWAY
JUMP TO COMPARE INPUT AND OUTPUT DATA

VERIFICATION RQUTVINE

PUT SEND WORD IN BER REGISTER

PUT RECEIVED WORD IN BXR REGISTER

A REG, IS EQUAL TO WORD NUMBER INTERROGATEING
WORDS 0 THRU 376 USED.

ERROR HALT. WORD SENT NOT EQUAL TO WORD RECEIVEE

Rey o
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0324
0325
0326

T 0327

0330
0331
0332
0333
0334
0335
0336
0337
0340
0341
0342
0343
0344
0345
0346
0347
0350
0351

03s2

6353
0354
0385

0000
0000
0000

0000°

0055
0072
0061
0300
0075
0036
0074
0002
0621
0070
0060
0125
0021
0071
0061
9120
0020
0001
0041
aovl
0064
0128

UPDATE

END

SEND1

DIAGNOSTIC DS1

REM

QOO

VERCNT
NZP
VARIFY
EXF

36

74

NOP
LOM
PARAM
ZJP
SEND
LDM
CONTRO
NZP
REC1
LON

STM
CONTRO
uJpP
SEND

ED,

yPDATE VERIFY COyM{ERS

LOCKOUT INTERRUPT

PAGE 005
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0001
0002
0003
0004
0005
0006
0007
0010
0011
0012
0013
0014
0015
0016
0017
0100
0200
0300
7777
0000
0001
0002
0002
0003
0003
0004
0005
0006
0007
0010
0011
0012
0013
0014
0015
0016
0020
0021
0022
0025
0026
0030
0031
0032
0034
0035
0036
0061
6042
0051

DIAGNOSTIC DS1

T04 EQU
T1l0 QU
Tlé EQU
720 EQU
124 EQU
T30 EQU
T34 EQU
T40 £EQU
Té4 EQU
150 gEQu
154 EQU
T60 £QU
T64 EQU
170 EQU
174 EQU
T1 TEQU
T2 £Qu
T3 EqU
RANDOM EQU
ERR £QU
SHA EQU
NOP "EQU
ATT £QU
CLA EQU
TTA £QU
ABR EQU
ABX EQU
BER EQU
c8C EQU
LPN EQU
LPM gEQU
LP1 CEQU
cliL (EQU
LSN L EQU
LSM EQU
L.S1 EQU
LDN EQU
LOM EQU
Lol EQU
LCM EQU
LCI EQU
ADN EQU
ADM EQU
AD1 EQU
SBN EQU
SBM EQU
s81 EQuU
STM EQU
571 EQu
RAM EQU

ED.

DNIDD DD ot ot ot pod fot Jut bt o NN D WL NN O~
N=~ooMPLWN~O :‘4
. -~

a2 W NN
o en

[ISRERIVRE
oaneEN

(3,0 .
b D) b

0 PAGE Qo6

ERROR STOP

SHIFT A LEFT ONE BIT

NO OPERATION

A TO TAG REGISTER

CLEAR REGISTER A

TAG REGISTER T A

A TO BUFFER ENTRAMCE REGISTER
A TO BUFFER EXIT REGISTER '
CONTENTS OF BER REGISTER TO A
CLEAR BUFFER CONTHOLS

LOGICAL PRODUCT NQ 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 ADORESS

LOAD A MEMORY ABD&ESS

LOAC A INDIRECT ABDRESS

LOAD COMPLIMENT TO A MEMORY
LOAD COMPLIMENT TO A INDIRECT
ADD NO ADDRESS

ADD MEMORY ADDRESS

ADD INDIRECT ADDRESS

SUBTRACT NO ADDRESS

SUBTRACT MEMORY ADDRESS
SUBTRACT INDIRECT ADDRESS
STORE MEMORY ADDRESS

STORE INDIRECT ADDRESS
REPLACE ADD MEMORY ADDRESS
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0055
6060

0061.

opée
0063
0064
0070
0071
0072
0073
0074
0075
0076
0077

0000

RAQ
zJp
NZP
pJdp
NJP
INTY
181
180
INN
ouT
OTN
EXF
InA
HMLY

DIAGNOSTIc pS! Epe O

EQU
EQu
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQu
EQU
EQU
SUPB
END

S5
60
6l
62
63
646
70
71
72
73
T4
75
76
17

REPLACE ADD ONE MEMORY
JUMPs IF CONTENTS OF A
JUMPs IF CONTENTS OF A
JuMpy IF ConTENTS oF A
JUMP, IF CONTENTS OF A
UNCONDITIONAL JUMR
INITIATE BUFFER INPUT
INITIATE BUFFER OUTPUT
INPUT NORMAL
OUTPUT NORMAL
OUTPUTy NO ADDRESS
EXTERNAL FUNCTION
INPUT To A

HALT

PAGg 007

ADDRESS

=z ZEROQ ;

= NON#ZERQ
ARE PQSITIVE
ARE NEGATIVE

.‘{'7

Rev o



8092/813C SYSTEM INTERRUPT TEST (INT)

This test checks the instructicn ""Clear Interrupt Lockout! for
jumping out of a program sequence and returning to the same address.
Interrupts used in conjunction with this instruction are:

MANUAL INTERRUPT 10

BUFFER INTERRUPT 20

EXTERNAL INTERRUPT 30
EXTERNAL, INTERRUPT 4G

&

I. OPERATIONAL PRCCEDURE
A. RESTRICTIONS
1. Peripheral equipment needed
a. 1 - P813 Printer (Buffer Channel)
b. 1 - 8197 Data Set Controller)
B. LOADING PRCCEDURE

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 = INTERRUPT 20 TEST
001 = INTERRUPT 30 or 40 TEST

I, MUESSAGLES
A, NORMAL MESSAGES

1. Manual interrupt will cause a program halt,

1. ERROR MESSACES

{INT-13



ii;;’f;%lt'

BRI HE
Stard

Siwtvy

GO0
A ter

1. If the ipterrupt return Jump does not - -emecute properly
and returns to an improper address, it will cause an
error halt. Location 0173 plus tag register #2 is '}
the reiurn address it should have gone to. {

2. Error rlalts
Address Comments
0237 Interrupt return jump returned to one
or two locations more than it should
have :
0234 Instruction 113 did not execute an

interrupt return jump

3. Stops at the following lccations are from buffer
busy indications:

Address ' Instruction Attempted
0240 | ARB (004)
0243 ABX (005}
0246 IBI (070}

4, The current setting of Tag #2 is in address 0236,

DESCRIPTION
A, BUFFER INTERRUPT

1. Generade vandom awddress and random tag
a.  Use only addresses 0400 - 7377
DL store looping program at generated address
3. Sceleet printer status 1o see i1 printer exists
4. Set up buffer to input atatus 10 times
H 11 butffer bhusy, error halt
5. Clear interrupt lockout
6. Jump Lo looping routline
7. PBuffer intlerrupl executed
d.  Aller ouplng program 1o return to update routine

{INT-2%}



. Lxecute c¢lear ivtersupt lockoutl return jump

A, 1Ff return not executed, error halt

b, {3 return {o incorrect address, error hailt
lO. Repeat sqreps 1-10 unless manual interrupt
a, [f manual interrupt executed, program halt

2.  EXTERNAL INTERRUPT

Execute Section A, siteps 1 & 2

Select data set for send

Select data set for interrupt on send ready

Clear interrupi lockout and jump to looping program
Tnterrupt jump executed

Dese'ect interrupt

Execute Seciion A, steps 8 & ©

Repeat Section B, steps 1-8

a. Halt if manual interrupt

5iar1B

<

’

Jump2-2

i . . .

o oINS B4 W2 B {NERFR I A Ty

«
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{h-LNIZ}

0000

0001
0002
0003
0004
0005
0006
0007
0010
0011

0012
0013

0020

0021
o022

0030
0031

o032
0033
0034
0035

6040
0041

0042
0043
0044
0045

0000
0000
00461

0260
0003
0102
0302
0064
0101
0002
0002
6077
0064
0002

6020
0002
0064
0212
0030
0002
0075

0036
0074
0064
p302
0040
0002
0075

0036
0074
0064
0302
0050

BEGIN

DIAGNOSTIC INTERRUPT,

REM
REM
REM
REM
REM
REM
REM
REM
REM
REM
REM
REM
REM
ORG
BNKp

REM

REM

REM

PRG

PRG

REM

PRG

REM

PRG

ST™

STARTA +1

CLA
ATT
ATT
uJrP
UPDATE
NOP
NOP
HLT

uJP
BEGIN

20
NOP
UJpP
ALTER
30
NOP
EXF

36
74
yop
PAUSE
40
NOP
EXF

36
74
ugP
PAUSE
50

Tl
T3

INT EDe 0

DJAGNOSTIC INTERRUPT., INT ED. o
8130 SYSTEM

BUFFER OR EXTERNAL INTERRUPT TEST.

WHEN INITINALLY STARTING

TEST FROM p = 000

ENTER INTO A REGe PROPER

TEST CODE-

INIERRUP; 28 TeST = ZgRO

INTERRUPT 30 grR 40 TgST =

Ir PROGRAM STOPS IN gTHER NON#ZERO
THEN LISTEp LOCATIONS, THE

INTERRUPT RETURN INSTRUCTIO 3
DID NOT EXECUTE PROPERLY.I N A

STORE PARAMETERS.,

Hal.T IF MANUAL INTERRUPT

RETURN TO BEGINNING

DISABLE EXTERNAL INTERRUPT

DISABLE EXTERNAL INTERRUPT

PAGE op}
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{S-lNI}

0050
0051}
0052
0053
0054
00585
0056
0057
0060
0061
0062
0063
0064
0065
0066
goe?
0070
0071
0072
0073
0074
007S
0076
0077

0100
0101}
0102
0103
0104
0105
0106
0107
0110
0111}
0112
0113
0114
0115
0116
0117

0120
0121
0122
0123
0le4
0125
0126
0127
0130

0030 .

DD QDO
N DO OO
O Pl N O
) retps O~ bt s

FIFTY

SIXTY

JUMP1
UPDATE

DIAGNOSTIC INTERRUPT.

REM

REM

181

BUSY3

ciL

uJpP T2

0

LON

174

ATT T3
LDM T3
RANDOM

ADN

37

ZJP

UPDATE +5
STM 73
RANDOM

SHA

RAM T3
RANDOM

STM

LOC
ADN

1
STM

LOC1
ADN

1
STM
Locz2

INT  EDe

SET Up BUFFER ToO
INPUT STATUS TEN TIMES

JUMP TO RANDOM ADDRESS AND WAIT FOR BUFFER INT.
GENERATE RANDOM ADDRESS

AND TAG

STORE RANDOM ApDDRESS

0

PAGE 002
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{9-1NI?

0131
0132
0133
0134
0135
0136
0137
0140
0141
0142
0143
0144
0145
0146
0147

0150
pls1
0152
0153
0154

0155
0156
0157
cls0
0161
0162
0163
0164

0165
0lebd
0167
0170
0171
0172
0173
0174
0175
0176
0177
0200
0201
0202
0203
0204
0205

00390
0001
0041
0207
0Q34
0003
0001
0001
0010
0016
0061

0147
0030
0001
0041

0236
0202
0003
0302
0021

O ODODDDRID
(=R i 2= Tl Tl SR ]
N~ WO~
UIo WWoo N W

D
i
o W
S U

0101
0020
0264
0241
0000
0021
0173
0241
0900
0020
0064
0241
0000
0020
0237

UPDATY

UPDAT2

LoC

Locy

Loc2

DIAGNOSTIC INTERRUPT.

REM

REM
REM
REM

REM
REM

ADN
1
STM
LOC3
SBN

3

SHA
SHA
LPN

16
NZP
UPDAT]
AON

1
STM

TAG2

ATT T2
CLA

ATT T3
LDM

Loc
PJP
UPDAT2
ADN

3
NJP
UPDAT2
RAO

COUNT

uJP

UPDATE

LDN

264

STM 72
0

LDM

LOC

STM T2
0

LDN

UJpP

STM T2
(]

LDN

ERROR]

INT EDe 0 PAGE 003

ETORE RANDOM TAG TO BE USED

CHECK TO SEE THAT THE FOUR R

ANDOM ADDRESSES N
USED ARE = TO OR LESS THEN THE LAST FOUR E> BEING
ADDRESSES IN EACH BANK.

DO NOT USE ADDRESSES GENERATED.
EEGENERATED NE¥ ADDRESSES

(uyP?

CURRENT RETURN ADDRESS
BEING USED



LL-LNT}

0206
0207
0210
0211
0212
0213
0214
0215
0216
0217
0220
0221
0222
0223
0224
0225
0226
0227
0230
0231

6232
0233
0234
0235
0236
0237

0240
0241
0242
0243
0244
0245
0246
0247
0250
0251
0252
0253
0254
0255
0256
0257
0260

0261
0262

0241
0000
0064
0257
0021
0173
0041
0231
0030
0001
0041
0225
0020
0101
0241
0000
0920
0064
0241
00800

0113
0002
0077
0000
0000
0077

0077
0064
0060
007
0064
0064
0077
0064
0074
0075
0007
0000
0076
0064
0060
0020
0000
0061
02695

Loc3

" ALTER

ALTER)

ALTER2

COUNT
TAG2
ERROR1
BUSY1
BUSY?

guUsY3

START

STARTA

DIAGNOSTIC INTERRUPT.

REM

REM
REM
REM
REM

REM

STM

)

uJp
STARTA
L.DM
L.0C
STM
ALTER?2
ADN

1

sT™
ALTER]
LDN
UPDATE
STM

0

LON
uJpP
STM

0

CIL
NOP
HLT

0
HLT

HLT
UJpP
SIXTY
HLT
UJP
SIXTY
HLT
UJpP
SIXTY
EXF

7

0

INA
UJP
SIXTY
LLDN

0

NZP
STARTB

T2

T2

T2

Tl

*%

*14

INT EDe O PAGE 004

SET UP RETURN
ADDERESS

RETURN TO RANDOM ADDRESSES

NO RETURN AFTER DOING 113 INST.

CURRENT RANDOM TAG 2 SETTING

INTERRUPT DID NOT RETURN

To PROPER ADDRESS

INTERRUPT RETURNED TO

EITHER P ¢+ 1 OR P ¢ 2 MORE

THEN IT SHOULD HAVE. :

BUFFER INDICATES BUSY. SHOULD NOT gE BUSY

BUFFER INDICATES BUSY. SHOULD NOT gE BUSY
BUFFER INDICATES BUSY. SHOULD NOT gE BUSY

SELECT P813 PRINTER FOR STATUS

INTERRUPT ROVTINE SELECT

ﬁ%v ol



{9-LNI}

0263
0264
0265
0266
0267
0270
0271

n272

0273
0274

0275
0276
02717
0300

0301
0302
0303
0304
0305
0306
0307
0310
0311
0312

0313
0314
0315

0064
0251
0021
0173
0041
0301
0075

0036
0071
0075
0036
0075

0013
0264

0000
0055
0314
006l
0302
0055
0315
0061
0302
0064
0212
0000
0000

STARTB

JUMP2
PAUSE

DELAY
DELAY]

DIAGNOSTIC INTERRUPT.

ReEM
REM
REM

REM

REM
REM

REM

UJpP
STARY
LDM
LoC
STHM
JUMP2
EXF

36
EXF

36
75
CciL
UJP

0

RAO
DELAY
NZP
PAUSE
RAOQ
DELAY)]
NZP
PAUSE
UJP

ALTER

T2

INT EDe O PAGE (oS

SELECT pATa SET FOR OUTPUT
OPERATION, USE INTERRUPT
AND INGNOR OUTPUT OPERATION

SELECT DATA SET FOR INTERRUPT

JUMP TO RANDOM ADDRESSES aND W
AIT FOR EXTER
INTERRUPT FROM DATA SET CONTROLLERf EXTERNAL

JUMP TO INTERRUPT RgTURN ROUTINE

R



{L-LNIF .

0001
0002
0003
0004
0005
0006
0007
no1o
0011
0012
0013
0014
0015
0016
0017
0100
0200
0300
7777
0000
0001
0002
0002
0003
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

To4

Tio
Ti4
T20
T24
T30
T34
T40
T44
150
154
T60
T4
T70
T74 -
Ty
T2
T3
RANDOM
ERR
SHA
NOP
ATT
cLa
TTA
ABR
ABX
BER
cscC
LPN
LPM
LPI
cItL
LSN
LSM
LSI
LDN
LOM
Lol
LCM
LCI
ADN
ADM
ADI
SBN
SBM
SH1
STM
STI
RAM

DIAGNOSTIC INTERRUPTe INT EDe O

EQU

EQU
£QU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQu
EQU
EQU
EOU
EQU
EQU
EQU
EQU
EQU
EQU
£QU
EQU
£EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
gQuU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU

ERROR STOP

SHIFT A LEFT ONE BIT

NO OPERATION

A TO TAG REGISTER

CLEAR REGISTER A

TAG REGISTER TO A

A TO BUFFER ENTRANCE RE
A TO BUFFER EXIT REGIST
CONTENTS OF BER REGISTE
CLEAR BUFFER CONTROLS
LOGICAL PRODUCT NO ADDR
LOGICAL PRODUCT MEMORY
LOGICAL PRODUCT INDIREC
CLEAR INTERRUPT LOCKOUT
LoGIcalL SUM NO ADDRESS
LOGICAL SUM MEMORY apDR
LOGICAL SUM INpIRECTY aD
LOAD A NO ADDRESS

LoAD A MEMORY AUDRESS
LOAD A INDIRECT ADDRESS
LOAD COMPLIMENT TO A ME
LOAD COMPLIMENT TO A IN
ADD NO ADDRESS

ADD MEMORY ADDRESS

ADD INDIRECT ADDRESS
SUBTRACT NO ADDRESS
SUBTRACT MEMORY ADDRESS
SUBTRACT INDIRECT ADDRE
STORE MEMORY ApDRESS
STORE INDIRECT ADDRESS
REPLACE ADD MEMORY ADDR

PAGE 006

ISTER
R
T0 A

ss ?
DDRESS
ADDRESS

ss
RESS

ORY
IRECT

w



{0T-LNI}

0055
0060
0061

0062 -

0063
nebs
0070
0071
0072
oq;a
0078
0076
0077

0000

RAQ
4P
NZP
PUP
NJP
UJrP
Il
Ig0
INN
ouT
OTN
EXF
INA
HLT

DIAGNOSTIC INTERRUPT.

EQU
EQU
EQU
EQU
EQU
£QU
EQU
EQU
EQU
EQU
EQU
EQU
EQu
EQU
SuUPB
END

55
60
61
62
63
64
70
71
72
73

14
75

76
77

INT ED. 0

REPLACE ADD ONE MEMORY

JUMP, IF CONTENTS OF A
JUMPs IF CONTENTS OF A
JUMP, IF CONTENTS OF A
JUMPe IF CONTENTS OF A
UNCONDITIONAL JUMP
INITIATE BUFFER INPUT.
INITIATE gUFFER OUTPUT
INPUT NORMaL

OUTPUT NORMAL

OUTPUTs NO ADDRESS
EXTERNAL FUNCTION
INPYT 7O A

HALT

PAGE 007

DDRESS

ZERO
NON#ZERO
RE POSITIVE
RE NEGATIVE

3-7
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8130/8092/P813 LINE PRINTER TEST (LPT)

This test checks the reliability of the P813 Line Printer to print
all characters available in all 136 positions using various printer
patterns. It also checks line spacing and format spacing.

I. OPERATIONAL PROCEDURE
A. RESTRICTIONS
1. None
B. LOADING PROCEDURE

1. Load from P = 0000 \
2. M.C., Load/Clear Switich to Load position, Run/Step
T o gwiteh to Runposition
3. The initial stop is P = 6600
"4, Run/Siep to neutral position and Load/Clear to neutral
o position
‘5. M.C. and Run/Step switch toc Run position
C. PARAMETERS
1. At first Halt, enter test parameter. If no parameter
is selected, all tests except Test 6 will run. Test

parameters are:

TEST 1 Bit O = All character test

TEST 2 Bit 1 = All character memoxry test

TEST 3 Bit 2 = Random character memory test
TEST 4 Bit 3 = Early and/or late hammer test
TEST 5 Bit 4 = Hammer locater plus output same

character for all hammers changing
characters every line

TEST 6 Bit

%2}
!

= Line spacing and channel format tape
test

TEST 7 Bit 6 = Suppress paper and overprint tes: using
character H

{LPT-13}



2. Program Stop 2

Enter Stop option Bit O = Stop at end of Section
Bit 1 = Stop at end of all tests

Hi

II. MESSAGES
A. NORMAL MESSAGES

1. End of test halts will display in the A" Register,
the number of the test just completed.

2. End of all tests halt will display 77 in the MA"
- Register.
B. ERROR MESSAGES

1. All error messages consist of the following unexpected

status:
~ADDRESS A" REGISTER COMMENTS
502 XXX "A" Register contains illegal
status along with or without
legal status. Legal status
is bits 0, 1, 2 and 3 only.
505 010 Out of paper indication busy
012 status may be up, which can
be ignored ‘at this point.
514 005 Interlock opened which will
015 give bit 2 indication. Not
ready bit O, should also
accompany this indication bit
3, out of paper, may be up.
540 001 Busy status constantly dp after

checking for approximately 500
ms. It's probable that last
operation did not terminate.

{LPT-2%



IIT. DESCRIPTION

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 of all
tests is given below,

A, Test 1
Start 1. <Check status

a. Halt if error detected and display status
in "A" Register

Testl : 2. Check for test 1 parameter bit
Test2Q \ a. Go to test 2 (B) if parameter not set
Outl+l 3. Generate a sequential all character pattern
starting with character 00 (External BCD).
TestlA 4. Output 136 character to printer via OTN instruction.
Out2+10 5. Terminate output and advance paper 1 line.
Add 35-2. 6. Generate random number.
Out3 7. Delay a random amount of time. (Maximum is 500MS).
. 8. Repeat 1-7 until 64 lines printed.
AGd35-7 9. Check for 64 lines printed. End printout if
‘ said lines printed.

TestlC+2 - 10. Advance paper to top of page.
Test1C+4 ~ 11. Check for stop at end of test.
Test2(Q) 12. Set up return jump from status routine for Test 2.

A " 13. Jump to status. ‘

B., Test 2
Start 1. Check status ,
© a., Halt if error and display improper status
, in "A" Register '
Test2 2. Check for Test 2 parameter bit.
Test3Q , a. Go to test 3 (C) if parameter not set
Tes12A - 3. Output character via OTN instruction
o 4. Updatec output character by 1

Tes 128 ' 5. Repeatl steps 3 & 4 until 136 characters hav

becen outputted.
. . 0. Terminate output and advance paper 1 line
Fest2i- 13 - 7. Update outpu! so that the next line outputted will
‘ ' be the same as previous line except shirted
left one character position.
8. Check for 57 lines printed
a. Repeat items 1-8 until all lines printed

{LPT-3%}



Test2F+3 9.
10.
Test30 11.
12.

Advance paper to top of page

Check for stop at end of test

Set up return jump from status for test 3
Jump to status

C. Test 3

Giart 1.
Test3Q 2.
Test3A 3.
Test3F-1 4.
Test3K-2 5.
Test3J 6.
Test31 7.
Test3M+3 8.
9.

B : 10.

End3 11.
12.

Test4Q 13.
Test3A-2 14,

Check status

a. If error, halt and display status in "A"
Register

Check for test 3 parameter

a. Go to test 4(D) if parameter not set

Generate 136 Random characters

Output X characters (normal channel)

Output 136-X characters (normal channel)

Update the two output statements so as to shift

the next data line one character position to

the left

Check for 64 lines printed

a. Go to step 11l. if 64 linesprinted

Terminate output and advance paper 1 line

Set up return jump from status so routine does

not generate a new random data line

Repeat steps 1, 4-10

Terminate print and advance paper to top of form

Check for stop at end of test

Set up return jump from status to test 4

Jump to status

D. Test 4

Start 1.

Tes 4 2.

Foes t-in 3.

Check status

a. If error, halt and display status in "A"
Register

Check for Test 4 parameter

a, Go to test 5 if parameter not set

Generate output data

a. DbData will appear on printer as:
Col. 1 Col. 130
NOPOMMMMM < ¢ o o e o e 00 o v e s e v e e s e e s e e e JADM
OPOMMMMMM « + « + o o s o v v v nvnsenoneseennees MMN
POMMMMM « o o ¢ 0 0 t o o oeoooosnncnoesecosssos MNO

0171 P ¥ 1 0
MMMe v o ssveveososnsanesansuansenessans s MNOPQ
MMM+ o o tovsoooncnnsnsnnnns c oo o JOMDNOPOM
MMM+ v eooesennenossonnasseneasss s MMNOPOMM

{LPT-4}



Test4E
Test4G+1
Test4I-2
Test4J

*

Test 4K

Test 4L

Test4L-3
TesthQ

Start
Test5

TestbA+3

Test 5B
Test5B+2

Tes15C+4

4. Output X characters
5. Reduce output (Test4E) by 1
6. Output 136-X characters
7. Increase second output by 1
Oatputs 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 of 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" Register
2. Check for test 5 parameter =
a. Go to section F test 6 if parameter not set
3. Output TablelA and advance paper
TABLE 1A
The Hammers are vertically located left justified
of hammer number indicated
4, Wait for busy to drop
5. Output Table 5B and advance paper
TABLE 5B & TABLE 5C
Every other hammer is indicated by its location number
1 5 9 13 (..o, e 131 135
3 7 11 15 i e i i i eeess. 133
6. Wait for busy to drop
7. Output Table 5C
8. Set up return jump from status to bypass the

three tables
Jump to status . :
a. If error, halt and display status in "A' Regis ter

{LPT-5}



Test5F 10. Output same character 136 times
11. Update output character by 1
12. Terminate print and advance paper 1 line

Test5H-4 13. Jump to status if all characters not printed and
repeat steps 9-12.
Test5H+3 14, Advance paper to top of page
15. Check parameter for stop at end of test
Test6Q 16. Set up return jump from status for Test 6

17. Jump to status

F. Test 6

1. Check status
a. If error, halt and display status in "A" Register

Test6 2. Check for Test 6 parameter bit
: a. Go to Test 7 if parameter bit not set
Test6Z+9 3. Check for maximum spaces allowed in test

a, Maximum = 64
b. If maximum exceeded, use 9

TestoY 4. Reset line counters
5. Set up return jump from status to bypass steps
2, 3 & 4 :
Test6A+3 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 O

Tes16E 7. Update spacing by 1
‘ 8. Repeat steps 1, 06, 7, 8 until maximum or set
amount of oculputs obtained
9. Terminate line spacing portion of test

Tes ol 10, Set up return jump from status for Test OF
11. Reset channel testing counters
Testod+3 12. Ouiput 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

Tes 10X 16. Check for stop at end of Test b
Tes168 17. Setl up return jump from status for Test 7
TostoR-2 18, Check stiatus

!

{LPT-L}



Test7A

Test7C

Test7C+3

Test7G+3

Test7Q

Test 7

7.
8.
9.
10.
11.
12.
13.
14,

Check status
a. If error, halt and display status in "A'" Register
Check parameter for Test 7 bit
a. Set up return jump from status for Test 1
if parameter bit not set
Output the character H to all odd hammers and
output blanks to all even hammers
Terminate output and suppress spacing
Wait for busy to drop
Output character H to all even hammers and blanks
to all odd hammers
Terminate output and advance paper 1 line
Repeat steps 1-7 until 64 lines printed
Advance paper to top of page
Texrminate test
Check for stop at end of test
Check for stop at end of all tests
Set up return jump from status for test 1
Junp to status

{LPT-7}



{e-1d77

0000
0001
0002
0003
0004

0010
0011

0020
0021

0030
0031

0040
0041

0400
0401
0402
0403
0404
0405
0406
0407
0410
0411
0412
0413
0414
0415
0416
0417
0420
0421
0422
0423
0424
0425
0426
0427
0430
0431
0432

poo00
0000
0020
0001
0102
0164
0400
golo
0002
0077
0020
0002
oaT?
0030
0002
0077
0040
0002
0077
0400
0020
0000
0on77
0141
0422
0020
0000
0077
0141
0423

0020

0000
0141
0520
0141
0521
0164
0424
0000

0000

0121
0422
0161
0436
0125

0422 |
oolo

ORIG

BEGIN

RESETY

CODE1
CODE2
STATUS

DIAGNOSTIC LPY ED,

REM
REM
REM
REM
8NKp
ORG

PRG

PRG

PRG

PRG

PRG

0

LDN

T4

ATT T1

UJr T

BEGIN

10

NOP

HLT

20

NOP

HLT

30

NOP

HLT

40

NOP

HLY

400

LDN-
0

HLT

STM T1

: CODE1

LDN
0

HLT

STM Ti
CODE2

LON
0

STM™ T
RUSY)

STM Tl
BUSY?

UJP Tl
STATUS

LDM T1
CODE}

NZP T1
START

LCM T1
CODE}

LPN

0 PAGE 001

DIAGNOSTIC LPT ED. 0

8130 LINE PRINTER DIAGNOSTIC

SEE WRITEUP FOR OPERATIONAL INSTRUCTIONS
AND ERROR STOPS

BITS o THRU 6 SELECT TEST
To BE PERFORMED

SELECT TEST OPTIONS
BIT o= STOP AT END OF TEST
BIT 1= STOP AT END OF SECTION

2+
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{b-1d13

0433
0434
0435
0436
0437
0640
0441
8442

443
0444
0445
0446
0447
0450
0451
0652
0453
0456
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

0137
0141
0422
0075

0007

0000
0076
4
Biss
0160
0550
0163
0590
0001
0163
0500
0001
0163
0500
0001
0163
0500
0001
0163
0505
0001
0163
0512
0gol
0163
0522
0001

0163
0543
0000
0164
0436
0121
0517
0077
0164
0436

0121

0517
nov7

0164

0436
0121
0517
0077
0164

START

BAD

" PAPER

ACCESS

DIAGNOSTIC LPT ED. 0 PAGE 002

ST™
EXF
INA
STM
4P
NJP

SHA
NJP

SHA
NJP

SHA
NJP

SHA
NJP

SHA
NJP

SHA
NJP

SHA
NJP

ERR
uJpP

LDM

HLT
uJP

LOM

HLT
uJpP

LOM

HLT
UJP

137 TEST NUMBER 6 (BIT s5) WILL

T1 NOT RUN UNDER aALL TEST
CODEYl RUN MODE

7

PRINTER STATUS
T BIT g= NOT READY
PRTSTA B1T le guUSY
T B1T 2= INTERLOcK NO ACCESS
RgN BIT 3= OUT OF PAPER
T
BAD

T1
BAD

T
BAD

Tl
8AD

T1
PAPER

T1
ACCESS

T1
suUSY

10 PRINTER STATUS
NOTRDY ROUTINES

Tl

START

L IMPROPER STATUS
PRTSTA

Tl

START

T OuT OF PAPER
PRTSTA

T1

START

Tl INTERLOCK BROKENs NO ACCESS
PRTSTA

T

2

Rov of



{0T-1d77} -

»

0516
0517
05290
0521
0522
£523
0524
0525
0526
0527
0530
0531
0532
0533
0534
0535
0536
0537
0540
0541
0542
0543
0544
0545
0546
0547
0550
0551
05%2

. 0553

0554
0555
0556
0557
0560
0561
0562
0563
0564

0700
0701
0702

703
0782
0705
0706
0707
0710
0711
0712

0436
0000
0000
0000
0155
0520
0161
0436
0155
0521
0034
0034
0161
0436
0141
0521
0121
0517
0077
0164
0436
0121
0517
0077
0164
0436
0020
0000
0141
0520
0141
0521
0020
0001
0102
0164
0700
0ooo0
0000
0700
0121
0422
0010

598}
0720
0p2¢0
0002
0141
0557
0020

PRTSTA
BUSY1
BUSY2
BuUSY

NOTRDY

RUN

RJIPTGI

RJP1
TIMEL13
TIME14

TEST2Q

DIAGNOSTIC LPT ED, 0

START
RAO T
BUSY1
NZP Tl
START
RAO T1
BUSY2
SBN
34
NZP T
START-
STM T1
BUSY2
LOM T1
PRTSTA
HLT
UJP 11
START
1.OM Tl
PRTSTA
HLT
UJP T
START
LDN
0
STM T1
BUSY1
STM 71
RUSY2
LON
T04
ATT 18!
UJP mn
TEST1
0
0
PRG 700
LDM Ti
CODE1
LPN
NZP hL
TEST1A
LON
T10
STM T
, RJPTG)
LDN

DELAY FOR gUSY STATUS

PRINTER CONSTANTLY BUSY

RETURN JUMP ROUTINE

TEST BITS

Do TEST NO 1

SET UP RETURN JUMP

PAGE 003

33 o



{TT-1d7}

0713
0714
0715
0716
0717
0720
0721
0722
0723
0724
0725
0726
0727
0730
0731
0732
0733
0734
0735
0736
0737
0740
0741
0742
0743
0744
0745
0746
0747
0750
07951
0752

.0753

0754
0755
0756
0757
0760
0761
0762
0763
0764
0765
0766
0767
0770
0771
0772
0773
0774
0775

1060
0141
0562
0164
0436
0074
0000
0155
0721
0034
0100
0161
0720
0141
0721
0155
0563
0034
0002
0161
0720
0141
0563
0074
ggoo
0155
0743
0034
0010
0161
0742
0141
0743
0074
0101
0020
0002
0202

L0155

0564
0034
0100
0260
1037
0020
0017
0302
0321
7777
0030
0035

TEST1A
ouTq

TEST:8B
ouUT?

ADD3s
ADD36

DIAGNOSTIC LPT ED, ©

STM™
uJP
QTN
RAO
SBN
NZP
STM™
RAO
SBN
NZP
STM™
oTN
RAO
SgN
NZP
STM™
OTN
LON

ATT
RAO

SBN
100
ZJP
LDN

ATT
LDM

ADN

TEST2

T
TIME14

T2
TESTIC

174

T3

73
RANDOM

35

A

NUMBERS 0=77
CONTINOUS PATTERN fFOR
ONE PAGE :

LINE COUNTER
CHECK FOR 64 LINES PRINTED

PAGE 004

higs

fov of



£2T-1d73>

0776
0777
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
1085
1056
1087
106N

0160
0774
0341

7777

0001
0331
7777
0341
7777
0010
0177
0241
1030
0155
0775
0255
1056
0034
0177
0261
1015
0241
1056
0255
1957
0034
0000
0261
1015
0241
1057
0164
0436
9141
0564
0074
0177
0121
0423
9010
goq2
0160
0706
gez2o
0001
0077
0164
0706
0000
000
0020

ouT3

TIME)2

TESTiC

TIMEyp
TIME1Y
TEST2

DIAGNOSTIC LPT ED. O PAGE 005

ZJP
STM™

SHA
ADM

ST™
LPN
STM
RAO
RAO
SBN
NZP
STM
RAO
SBN
NZP
STM
uJP
STM
0TN
LDM
LPN
z4p
LON

HLT
uJpP

LDN

T

ADD3S

73

RANDOM RANDOM GENERATOR FOR
DELAY BETWEEN LINES

i

T3
RANDOM
T3
RANDOM

177

T2
TIMEL12

T2 RANDOM DELAY BEFORE CHECKING STATUS

T1 RETURN FOR STATUS CK

T
TIME14

i77  FORMAT HOMING

T1
cODE2

T

TEST2Q

. SELECTIVE sTOP

T1
TEST2Q

a5

Fov o



{ET-1d73

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
1m3
1114
1115
1116
1117
1120
1121
1122
1123
1124
1125
1126
1127
1130
1131
1132
1133
1134
1135
1136
1137
1140
1141
1142
1143

TEST3Q

TEST2A
oUTS

TEST2B

DIAGNOSTIC

ATT
LON

ATT
LOM

LPN
NZP
LLDN
Ti0
STM™M
LON
STM
UJP
START
OTN
RAO
SBN
2JP
RAQ
S8N
NZP
STM
OTN
101
LON
RAM
RAO
SBN
NZP

STM™

LPT ED. 0

T04
T1

T10
T2
T1 - SLIDEING PATTERN
CODEY NUMBERS 0«77 USED

2
T2
TEST2A DO TEST NUMBER 2

SET UP RETURN Jump

CHECK STATUS

100
TEST2C

T2
ouUTS

gxo
2
TEST2A

T2 .
ouTsS

ADVANCE PAPER | LINE

370
T2
oUTs
T2
QuUT6

71

Tl

START RETURN FOR STATUS
T2

ouUTe

PAGE 006

2% Fv o



{hT-1d712}

DIAGNOSTIC LPT ED, 0 PAGE 007

TEST2F INA
NZP T2
TEST2F
OTN
177 FORMAT HOMEING
CLA
STM T2
0UTs '
uJpP T2
TEST20
TEST2C STM T2
oUT4
UJP T2
TEST28
0UTs CHARACTER COUNTER
oUTE LINE COUNTER
TEST20 LDM B! CHECK FOR STOP
CODE?2
LPN
2
ZJP T2
TEST3Q
LDN
HLT 2 SELECTIVE STop TEST 2
UJP T2
TEST3Q
TEST3 LDN
T04
ATT T1
LDN
Tio0
ATT T2
LOM T
CODE1
LPN
4
NZP T2
TEST3A
TEST4Q LDN SET UP RETURN JUMP
T14
STM T
RJPTG]
LDN
TEST4
STM . T1
RJP1
uJP T
START
TEST3A LDN BUILD RANDOM PATTERN

T74 FOR TABL 1E TesT 3

27 o ol



{5T-1d7}

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
1264
1265
1266
1267
1270
1271
1272
1273
1274
1275
1276
1277
1300
1301
1302
1303
1304
1305
1306
1307
1310
1311

9302
0321
7777
0030
0037
0260
1232

0341 -

7777
0001
0331
7777
0341
7777
0255
1233
0020
0014
0102
0321
7777
0010
0077
0141
6000
0255

. 1257

0034
0210
0261
1225
0020
6000
0241
1257
0020
0001
0102
0020
0014
0302
0373
6000
6210
0255
1301
0235
1302
0261
1315
0020

TEST3B
TEST3P

TESTaC

TEST3E

TEST3F
TEST36

DIAGNOSTIC LPT ED, 0

ATT
LDM

ADN
ZJP
STM

SHA
ADM

STM
RAO
LON

ATT
LDOM

LPN
sTM™
RAO
SBN
NZP
LDN
STM
LON

ATT
LDN

ATT
ouT

+210
RAO

$BM
NZP

LDN

T3

13
RANDOM

37
T2
TEST38
T3
RANDOM

T3
RANDOM
T3
RANDOM
T2
TEST3P

T60

T1

T3
RANDOM

;7
1
TABL)E
Te
TEST3C

210
T2
TEST3A

TABLLE
T2
TEST3C

T04
T1

Té0

73

T3
TABL1E
TABL1E
12
TEST3F
T2
TEST3G
T2
TEST3H

PAGE ¢o8

TABLIE 6000

TEST 3 SHIFTS A

RANDOM DATA LINE. ONE
CHARACTER PER PRINT
CYCLE,

FIRST QUTPUT CYCLE

a~y  Kev ol



{9T~1d713

1312
1313
1314
1315
1316
1317
1320
1321
1322
1323
1324
1325
1326
1327
1330
1331
1332
1333
1334
1335
1336
1337

1340

1341
1342
1343
1364
1345
1346
1347
1350
1351
1352
1383
1354
1355
1356
1357
1360
1361
1362
1363
1364
1365
1366
1367
1370
1371
1372
1373
1374

6000
0241
1301

0221 -

1323
0260
1324
0373
6000
6000
0255
1323
0034
0210
0261
1344
0241
1323
0255
1374
0034
0100
0261
1375
0264
1352
0255
1374
0034
0100
0261
1375
0241
1374
9974
0177
0020
0001
Q102
0121
06423
0glo
0002
0260
1213
0020
0003
0077
264
1213
0000

TEST3H

TEST3K
TEST3J

TEST3l

END3

LINES3

DIAGNOSTIC

ST™
LDM
ZJpP
ouT

RAC
SBN
NZP
ST™
RAO
SBN
NZP
UJP
RAO
SBN
NZP
ST™
OTN
LDN

ATT
LDM

LPN
ZJP
LDN

HLT
uJpP

LPT ED. O PAGE 009

TABLLE

TEST3K

T2

TEST3J

13 SECOND OUTPUT (YCLE
TABL1E

TABL1E

T2

TEST3K

210
T2
TEST3I

LINES3
100

T2
TEST3M
T2
END3

T2
LINES3

100
T2

TESTaM
72
LINES3
END OF TEST 3
177

To4
T1
T1

CcODE?2
T2
TEST4Q

SELECTIVE SToP TEST 3

T2
TEST4Q
LINE COUNTER

27 R oo



{,T-1d71}

1375
1376
1377
1600
1401
1402
1443
1404
1405
1406
1407
1410
1411
1432
1413
1414
1415
1416
1417
1420
1421
1422
1423
1424
1425
1426
1427
1430
1431
1432
1433
1434
1435
1436
1437
1440
1441
1442
1443
1444
1445
14646
1447
1450
1451
14652
1453
1454
1455
1456
1457

TEST3M

TEST4

TEST5Q

TEST4A

DIAGNOSTIC

LDN

ATT
OTN

LON
ST™M
uJpP
LDN

ATT
LON

ATT
LON

ATT
LDM

LPN
NZP
LON
STM
LDN
STM
uJP
LDN
STM
LDN
STM
*1
LON
ST™
+2
LDN
STM

LPT ED, 0

104
Tl -

io1

TEST3E

T1 :
RJP1

Tl
START

T04
T1

Ti4
T2

760 TABLLE
T3

T1

CODE}

1o
2
TEST4A
SET UP RETURN JUMP
T14
T1
RJPTG1

TESTS
T1
RJP]
T1
START

OUTPUT CONSISTS OF
45 THIS DATA SLIDING
T3 NOPQMMMM ECTe
TABLIE

46
T3
TABLLE

47
T3
TABL1E

50
T3

PAGE 010

20

F&v 0l



{9T-Ld T}

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
1514
1515
1516
1517
1520
1521
1822
1523
1524
1525
1526
1527
1530
1531
1532
1533
1534
1535
1536
1537
1540
1541
1542

6003
0020
0044

0341 .

6004
0255
1464
0034
0210
0261
1461
0030
0004
0241
1464
0373
6000
6210
0255
1500
0235
1501
0261
1514
0020
6000
0241
1500
0221
1522
0260
1523
0373
6000
6000
0255
1522
0034
0210
0261
1533
0241
1522
0255
1564
0034
0100
n261
1560
0241
1564

TEST4B

TEST4C

TEST4E
TEST4F
TEST40

TEST4H

TEST41
TEST4J

TEST4K

DIAGNOSTIC
+3
LDN
STMm
*4
RAQ
SBN
NZP
ADN
ST™
ouT

*210
RAO

SBM
NZP
LON
STM
LOM
ZJP
ouT

RAO
SBN
NZP
ST™M
RAO
SpN
NZP

STM™

LPT ED. O

TABL1E

44
T3
TABL1E
12
TEST4C

210
T2
TEST4B

4
T2
TEST4C
73
TABL1E
TABL1E
T2
TEST4F
T2
TEST4G6
T2
TEST4H

TABL1LE

T2
TEST4Y
T3
TABL1E
TABL1E
T2
TEST41

10

2
TEST4K
T2
TEST41
T2
LINES4

%00

2
TEST4L
T2
LINESs

FIRST OUTPUT

SECOND QUTPUT

PAGE 011

21
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{LT-1d712}

1543
1544
1545
1546
1547
1550
1581
1562
1553
1554
1585
1556
1557
1560
1561
1562
1563
1564
1565
1566
1567

- 1970

1571
1572
1573
1574
1575
1576
1577
1600
1601
1602
1603
1604
1605
1606
1607
1610
1611
1612
1613
1614
1615
1616
1617
162¢
1621
1622
1623
1624
1625

0074
0177
ni21
A423
0010
0002
0260
1427
0020
0004
0077
0264
1427
0074
0101
0164
0436
0000
0020
0001
0102
0020
0003
0202
0121
0422
0010
0020
0261
1613
00290
0004
0141
0557
0020
2123
0141
0562
0164
0436
0020
0012
0302
0373
5000
5152
0076
0261

1621

0373
5152

DIAGNOSTIC

OTN
LDM
LPN
ZJP
LDN

HLT
UJP

TEST4L OTN
uJpP

LINESs
TESTS LON

ATT
LDN

ATT
L.DM
CODEY
LPN
NZpP
TESTeO LON
STM
LDN
STM
UJP
TESTSA LDN

ATT
ouT

+152
TESTS8 INA
NZP

ouT

LPT ED, 0

177
Tl

CODE2

2
T2
TESTsQ

4

T2
TESTs@Q

101
T1
START
0

To4
T

T14
T2
T1

20
T2

TESTSA

T20
T1
RJPTG1

TESTé

TABL1A
TABL1A

T2
TESTSB
T3
TABL18B

SELECTIVE STop TEST 4

ADVANCE PAPER ONE LINE

LINE COUNTER
TESTS IS AN
OUTPUT OF ALL HAMMERS

SAME CHARACTER USING

CHARACTERS ¢g=77
PLUS A HAMMER LOCATER

RETURN JUMmP

PAGE 012
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1626
1627
1630
1631
1632
1633
1634
1635
1636
1637
1640
1641
1642
1643
1644
1645
1646
1647
1650
1651
1652
1653
1654

11655

1656
1657
1660
1661
1662
1663
1664
1665
1666
1667
1670
1671
1672
1673
1674
1675
1676
1677
1700
1701
1702
1703
1704
1705
1706
1707
1710

5363
0076
0261
1627
0020
0013
0302
0373
5400
5611
0020
1647
0141
0562
0164
0436
0000
0020
0001
0102
0074
0000
0255
1646
0034
0210
0261
1652
0241
1646
0074
0101
0255
1653
0034
0100
p]@l
0436
0241
1653
0076
0261
1676
0074
0177
0121
0423
0010
0002
0260
1601

TESTSC

TESTSE
TESTsSD

TESTSF
TESTsSG

TESTsH

DIAGNGOSTIC LPT ED. 0

+211
INA
NZP
LDN

ATT
ouT

+211
LON

STM
UJP

LDN

ATT
OTN

RAO
SBN
NZP
STM™M
OTN
RAO
SBN
NZP
STM™M

INA
NZP

OTN
LDM
LPN
ZJpP

TABL1B

T2
TESTSC

154

T3

T3
TABL1C
TABL]1C

TESTSD
Tl
RJP1
Tl
START

T04
T1

0

T2
TESTsE
210

T2
TESTSF

T2
TESTSE

101
T2
TESTSG6

100

T1
START
T2
TESTSG6

T2
TESTSH

177
T

CODE2

2
T2
TEST6Q

NUMBERS ¢ THRU 77 USED

PAGE 013

213 Ry o
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1711
1712
1713
1714
1715
1716
1717
17290
1721
1722
1723
1724
1725
1726
1727
1730
1731
1732
1733
1734
1735
1736
1737
1740
1741
1742
1743
1744
1745
1746
1747
1750
1751
1752
1753
1754
1755
1756
1757
1760
1761
1762
1763
1764
176%
1766
1767
1770
1771
1772
1773

0020
0005
net7

0264 .

1601
0020
0003
0102
0020
0015
0302
0020
0004
0202
0121
1755
0163
1756
0034
0070
0162
1756
0020
0000
0341
6526
0020
0000
0341
6525
0020
0101
0341
6573
0164
1764
0gl2
0020
0a12
0141
1755
0164
1737
0121
1755
0241
2175
0020
0001
0102
0020

TEST6Z

TESTeY

TESTeB
TEST6C

TESTeH

DIAGNOSTIC LPT ED, 0

LON

HLT
UJpP

LDON

ATT
LON

ATT
LDN

ATT
LDOM

NJP
SBN
PJP
LLDN
STM
+*52
LON
ST™
*51
LDN
STM™

uJpP

LDN
STM
uJpP
LDM
STM
LDN

ATT
LDN

S

SELECTIVE STOP TEST 5

T2
TEST6Q

Tl4 TEST SIX 1S

71 A FORMAT + LINE
SPACING TEST

T64

T3

T20

T2

Tl
TESTeB
T1
TEST6C

70
T1
TEST6C

0

T3

TBL13

0 ZeRO

13
TBL13

101
13

LNS

T
TEST6H
12

12
T1
TEST6B
T
TESTEY

PAGE 014
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{32-1d1} -

1774
1775
1776
1777
2000
2001
2002
2003
2004
2005
2006
2007
2010
2011
2012
2013
2014
2015
2016
2017
2020
2021
2022
2023
2024
2025
2026
2027
2030
2031
2032
2033
2034
2035
2036
2037
2040
2041
2042
2043
2044
2045
2046
2047
2050
2051
2062
2053
2054
2055
2056

2008
0141
0562
0020
0004
0141
0557
0264
2005
0020
0001
0102
0373
6484
6574
0355
6526
0034

0012

0261

2037
0020
0000
0341
6526
0355
6525
0034
9012
0261
2037
0020
0001
0341
6525
0355
6573
0221
217%
0034
0001
0241
2175
0161
0436
0020
0060
0341
6525
0341
6526

TEST6A

TEST6E

DIAGNOSTIC

STM
LDN
STM
TN
LDN

ATT
ouT

+120
RAO

+52
SBN

NZP

LON
STM™
+52
RAO
*51
SBN

NZP

LDN
STM
+51
RAQ
LOM
SBN

STM™

NZP
LDON

STM
*51

STM
*52

LPT ED. 0

TEST6A
T1
RJPY

T20

12
T2
TEST6GE

Y
T3

TBL13
73
TBL13

12

T2
TEST6E

T2

LINE SPACING TEST

PAGE 015
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{E€2-1d7}

2087
2060
2061
2062
2063
2064
2065
2066
2067
2070
2071
2072
2073
2074
2075
2076
2077
2100
2101
2102
2103
2104
2105
2106
2107
2110
2111
2112
2113
2114
2115
2116
2117
2120
2121
2122
2123
2124
2125
2126
2127
2130
2131
2132
2133
2134
2135
2136
2137
2140
2141

0020
0001
9102
0020
2057
0341
0562
0020
0000
0341
6452
0020
9170
0241
2102
0373
6400
6453
0074
0170
0255
2073
0255
2067
0034
0010
0161
0436
0241
2067
0020
0170
0241
2073
0264
2137
0020
0001
0102
0020
0004
0202
0121
0422
0010
0040
0361
2170
0121
0423
golo

DIAGNOSTIC LPT ED, ©

TEST6F  LDN

ATT
LDN

STM™M

LDON
TESTeL
ST™
=2
LDN

STM

TESTeJ

ouT
+53
TEST6G o
RAD
RAO
SBN
NZP
ST™M
LDN
sTM
UJP
TEST6 LDON

ATT
LDN

ATT
LDM

LPN
NZP
TESTeX LDM

LPN

T04
Tl

TEST6F

T1
RJP]

0

T3
TBL13
170

T2
TEST66
T3

TBL1S
T8L1S

170

T2
TEST6J
T2
TESTeL

i
STARY

T2
TEST6L

170

TESTeX

T04
T1

T20
T2

T1
CODE1

40

T2
TEST6R
T1
CODE2

CHANNEL TEST

TEST B1TS

PAGE 016

216

ﬁ%v ol



{ha-Lld1}

2142
2143
2144
2145
2146
2147
2150
2151
2152
2153
2154
2185
2156
2157
2160
2161
2162
2163
2164
2165
2166
2167
2170
2171
2172
2173
2174
2175
2176
21717
2200
22401
2202
2203
2204
2205
2206
2207
2210
2211
2212
2213
2214
2215
2216
2217
2220
2221
2222
2223
2224

0002
0260
2150
0020
0006
0077
0121
0423
0010
0001
0260
2156
0020
0004
0141
0557
0020
2176
0141
0562
0164
0436
0020
0003
0202
0264
1716

0000

0020
0001
0102
0020
0004
07202
0121
0422
0010
10
5389
2226
0264
2313
0020
0001
0141
0557
0020
0700
0141
N562
0164

DIAGNOSTIC

TEST6V

TEST6S

TEST6R

TEST6K
TESTY

TEST7Q

LPT EDe 0
2
ZJP T2
TESTeV
LDON
6
HLT
LOM T
CODE?2
LPN ]
1
zJpP T2
TEST6S
LON
T20
STM T1
RJPTG]
LDN
TEST?
STM™ T
RJPY
uJP T1
START
LDN
T14
ATT T2
uJpP 12
TEST6Z
LDN
704
ATT Tl
LON
T20
ATT T2
L.DM T
CODEY
LPN
0
&23 T2
TEST7A
UuJpP T2
TEST?F '
LON
T04
STM™ T1
RJPTG]
LON
TEST)
STM T1
RJP)
uJP T1

SELECTIVE STOP TEST &

\

TEST 7 OUTPUTS CHARACTER H

To ALL 00D HAMMERS,
ALL EVEN HAMMERS

THEN TO

PAGE 017
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{52-Ld1}

2225

2226
2227
2230
2231
2232
2233
2234
2235
2236
2237
2240
2241
2242
2243
2244
2245
2246
2247
2250
2251
2252
2253
2254
2255
2256
2257
2260
2261
2262

2263

2264
2265
2266
2267
2270
2271
2272
2273
2274
2215
2276
2277
2300
23901
2302
2303
2304
2305
2306
2307

0436
0074
0030
0074
0060
0255
2327
0034
0104
ogél
2226
0241
2327
0074
0100
9976
0261
2244
0074
0060
cn74
030
0255
2327
0034
0104
0261
2247
0241
2327
0Q74
0101
0255
2326
0034
0100
0161
0436
0241
2326
0076
0261
2275
0074
0177
6121
0423
0010
0002
0260
2313

TEST7A

TESTTC

TEST?6

DIAGNOSTIC LPT ED. 0

START

OTN
30
OTN

60
RAQ
TEST7B
SBN
104
NZP
TEST7A
ST™

TESTT8 .

OTN
100
INA
NZP
TEST7C
OTN

60

OTN

30

RAQ
TESTT8B
SBN
104
NZP
TESTTC
STM™
TEST7B
OTN
101
RAQO
TESTTE
SBN
100
NZP
START
STM
TESTTE
INA
NZP
TESTTG
OTN
177
LOM
CODE2
LPN

2

ZJpP
TESTTF

T2

T2

T2

T2

T2

+3
T2

T2

LB

12

12
T1

T2

QUTPUT H T0
0pD HAMMERS

OUTPUT H TO EVEN HAMMERS

FORMAT HOMING

PAGE 018
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{92-1d7}

2310
2311
2312
2313
2314
2315
2316
2317
2320
2321
2322
2323
2324
2325
2326

2327

5000
s001
5002
5003
5004
5005
5006
5007
So10
5011
5012
5013
5014
€015
€016
5017
5020
5021
5022
5023
5024
025
5026
Sp27
5030
£031
5032
5033
5034
€035
5036
5037

5040
5041

0020
0007
0077
0121
0423
0010
0001
0260
2214
0020
0077
0077
0264
2214
0000
0000
5000
0063
0030
0025
0néo
0030
0021
0044
0044
0025
0051
0062
0060
0021
0051
0025
0060
0065
0025
0951
0063
0031
0023
0021
0043
0043
0070
0060
0043
0046
0023
0021
0063
0025
0n24

TESTTF

TESTTE
TEST78

TABL1A

DIAGNOSTIC LPT

PRG

LON

7

HLT
LDM
CODE?
LPN

1

zJpP
TEST7Q
LON

77

HLT
uJp
TESTTQ

ED, 0

T

T2

T2

PAGE 019

SELECTIVE STOP TEST SEVEN

SELECTIVE STOP END OF ALL TESTS

LINE COUNTER
CHARACTER COUNTER
TaBL 1A

T

H
E
BLANK

LANK

LANK

LANK
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{22-1d12

5042

€043

5044
5045
5046
5047
5050
5051
5052
5953
5054
5055
5056
5057
5060
5061
5062
5063
5064
5065
5066
5067
5070

5071

S072
5073
5074
5075
5076
5077

100

S101
S102
5103
5104
5105
5106
S107
£110
€111
5112
$113
5114
5115
5116
5117
5120
5121
5122
5123
5124

DIAGNQSTIC LPT

EDe O

LANK

LANK

LANK

LANK

LANK

TPITOMOTOM At NCLD~ MM VA~V 4N D=~

PAGE 020

220

REUOI



{22-Ld7}

s125
5126
5127
5130
5131
5132
5133
8134
5135
5136
5137
5140
5141
8142
5143
5144
5145
5146
5147
5150
5151

5152
5153
5154
5155
5156
5187
5160
5161
5162
5163
5164
5165
5166
5167
51790
5171
8172
5173
S174
5175
5176
5177
5200
5201

5202
s203
g204
5205
5206

0044
0025
0051
0060
0045
0064
0044
0022
0025
0051
0060
0031
0045
0024
0031
0923
0021
0063
0025
0024
0101
5152
0001
0060
0060
0060
0005
0060
0060
0060
0011
0060
0060
0060
0001
0003
0060
0060
0001
0007
0060
0060
0002
0001
0060
0060
0002
0005
0060
0060
0002

TABL18B

DIAGNCSTIC LPT ED. 0

PRG

44
25
51
60
45
64
44
22
25
51
60
31
45
24
31
23
21
63
25
24
101
5152
1
60
60
60
5
60
60
60
11
60
60
60
1
3
60
60
1
!
60
60
2
]
60
60
2
5
60
60
2

CMAH>OMOZ=DOMETICZDIIMI

LANK

LANK

FORMS ADVANCE
TaBL 18

BLANK
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{L2-1dT3}

5207
5210
8211
5212
5213
5214
5215
5216
5217
€229
5221
5222
5223
5224
5225
5226
5227
5230
5231
$232
5233
5234
5235
5236

5237

3240
§241
5242
5243
G244
5245
5246
5247
5250
5251
8252
5253
5254
5255
5256
5257
8260
5261
5262
5263
5264
5265
5266
se6?
$270
§271

0nll
0050
0060
0003
0003
0060
0060
00903
0007
0060
0060
0004
00901
0060
0060
0004
0005
eo60

0060

0004
ool1
0060
0060
0005
0003
0060
0060
0005
0007
0060
0060
0006
0001
0060
0060
0006
0005
0060
0060
0006
0011
0060
0060
0007
0003
QQ60
0060
0007
0007
0060
0n6éo

DIAGNOSTIC LPT ED, 0

11
60
60
3
3
60
60
3
7
60
60
4
1
60
60
4
S
60
60
4
11
60
60
5
3
60
60
5
T
60
60
6
1
60
60
6
S
60
60
6
11
60
60
3

3
60
60
7
7
60
60

PAGE 022
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DIAGNOSTIC LPT ED. O PAGE 023

§272 o0o0l0 10
5273 go01 1
85274 Q60 60
5275 0060 60
5276 0010 10
5277 0005 5
8300 0060 60 )
5301 (060 650
§302 0010 10
5303 0011 11
5304 0060 60
5305 0060 60
5306 o011 11
5307 0003 3
5310 0060 60
5311 0060 60
8312 ool 11
5313 Q07 7
5314 0060 60
5315 0060 60
5316 90001 1

. 8317 0000 0
5320 0901 1
8321 0060 60

© 8322 go01 1
5323 0000 0
5324 0005 5
5325 0060 60
5326 0901 1
5327 0000 0
5330 Qol1 11
5331 0060 60
5332 901 1
5333 09001 1
5334 0003 3
§335 ¢060 60
5336  goo0l 1
5337 o001 1
5340 go07 7
5341 9060 60
5342 0001 1
5343 9002 2
5344 0001 !
5345 0060 60
5346 0001 1
5347 9002 ?
5350 G005 5 e
5351 0060 60 —
5352 0001 1
5353 (0002 ?
8354 001} 11

2723 ?9-‘) o
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5355
5356
5357
5360
5361
5362

5400

401
2402
5403
5404
5405
5406
S407
5410
5411
5412
5413
5414
5415
5416
5417
S420
5421
5422

5423

5424
5425
5426
5427
5430
543]
5432
5433
5434
5435
5436
5437
5440
S441
5442
5443
S444
5445
5446
S447
5450
5451
5452
5453

TABL1C

DIAGNOSTIC LPT EDs 0

PRG

60

5400

ADVANCE PAPER
TABL 1C

PAGE 024
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{2E~-Ld1}

5454
5455
5456
54857
5460
5461
5462
5463
5464
5465
5466
5467
5470
5471
5472
5473
5474
5475
5476
5477
5500
5501
5502

5503

5504
5505
5506
5507
5510
5511
5512
5513
5514
55}5
5516
5517
5520
5521
5522
5523
5524
5525
§526
§527
5530
5531
5532
€533
5534
5538
5536

bi6o
0060
0Q04
0007

0060
6060
0005
0001
0060
0060
0005
0005
0060
0060
0005
00l
0060
0060
0006
0003
0060
0060
0006
0007
0060
0060
0007
0001

0060
0060
0007
0005
0060
0060
0007
0011
0060
0060
0010
0003
1060
0060
0010
0007
0060
0060
0011
0001
0060
0060
noll

DIAGNOSTIC LPT EDs 0

60
60
4
7
60
60
5
1
60
60
5
5
60
60
5
11
60
60
6
3
60
60
]

7
60
60
7
1
60
60
7

5
60
60
7
11
60
60
10
3
690
60
10
7
60
60
11
1
60
60
11

PAGE (25
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{EE=LdF

5537
5540
5541
5542
5543
5544
5545
5546
5547
5550
£551
5552
8553
5554
5555
5556
5657
5560
5561
5562
5563
5564
5565
5566
5567
5570
5571
5572
8573
5574
§575
5576
5577
5600
5601
5602
5603
5604
5605
5606
697
5610

6000

6400
6401
6402
6403
6404
6405

0008
0060
0060
0011
0011
0060
0060
¢oo1
0000
0003
0060
0001
0000
Qo007
0060
0001
0001
0001
0060
0001
0001
0005
0060
0001
0001
0011
0060
0001
0002
0003
0060
0001
0002
0007
0060
0001
0003
0001

- 0060

0003
0005
0101
6000
0000
6400
0063
0030
0031
0062
0060
0031

DIAGNOSTIC LPT EDe 0

PRG

TABL1IE BLR

TBL1S

PRG

4]

OV ON e ON O
OO rt e OO

N W= Wt O ~IN) o CF LN+t OVt 183t N (J] b 1t O\ et s
— N .
(=] < o D [~] (-] oqowguo—-

W O »=

nNoo

SO r
<o

6400

W
-0 W

wo o
- oON

FORMS ADVANCE

- NrexX -

PAGE 026

2-26 Kev o)



LhE-1dT}

€406
6407
6410
6411
6412
6413
6414
6415
6416
6417
6620
6421
6422
6423
6424
6425
6426
6427
6430
6431
6432
6433
6434
6435
6436
6437
6440
6441
6442
6443
6444
6445
6446
6447
6450
€451
6452
6453
€454
6455
6456
6457
6460
§461
8462
6463
6464
6465
6466
6467
&€47n

T8L13

DIAGNOSTIC LPT

ED. O

62
60
21
60
23
30
21
45
45
25
43
60
62
47
21
23
31
45
27
60
63
25
62
63
60
46

45
60
23
30
21
45
45
25
43
60
0

60
63
30
31
62
60
31
62
60
21
60
62
47
21

w

rMmZ2r»X0 20 4uuMm—- OZ=-=O> VvV CFMZ2Z>IT0 >

Nl 4 o

>0V > (7 ]
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{5E-LdT} - -

6471
6472
6473
6474
6475
6476
6477
€500
6501
6502
6503
6504

- 6505

6506
6507
6510
6511
6512
6513
6514
6515
£516
6517
65290
€521
6522
6523
€524
6525

6526.

6527
6530
6531
6532
6533
6534
6535
€536
6537
€540
6541
6542
£543
6544
6545
6546
6547
6550
6551
6552
6553

0023
8031
0045

0027 -

0060
0063
0025
0062
0063
0033
0060
6060
0063
0030
0025
0051
0025
0060
0p62
0030
0046
0064
0043
0024
0060
0022

0025

0060
0060
0060
0060
0043
0031
0045
0025
0062
0060
ogé?
go42

0025
0024
0060
0022
0025
0026
0046
0051
0025

DIAGNOSTIC LPT ED. 0

23
31
45
27
60
63
25
62
63
33
60
60
63
30
25
51
25
60
62
30
46
64
43
24
60
22
25
60
60
60
60
43
31
45
25
62
60
62
42
31
47
47
25
24
60
22
25
26
46
51
25

s 4 UM~ GOZr 0O

mM® OrfcoxTw MMI

mxo mw® OMUVUHXWN NMZem(
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{9E-LdT¥

6554
6555
6556
6557
6560
6561
6562
6563
6564
6565
6566
6567
6570
6571
6572
6573

0300

0060
0063
0030
0025
(_)960
0045
0025
0067
0063
0060
0043
0031
0045
0025
0033
0000
0300
0000
0007
0000

LNS

T8L11
INT
EXEC

DIAGNOSTIC LPT ED. 0

PRG
BLR
EQU
£QuU

60
63
30
25
60
45
25
67
63
60
43
31
45
25
33

300
7
7
0

oM Z e ™ XM mxX -
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{2E-Ld1}

0001
0002
0003
0004
0005
0006
0007
0olo
0011
0012
0013
0014
0015
0016
0017
0100
0200
0300
1777
0000
0001
0002
0002
0003
0003
N004
0005
0006
0007
0010
0011
0012
0013
0014
0015
0016
0020
0021
0022
0025
0026
0030
0031
0032
0034
0035
0036
0041
0042
0051

To4

T10
Tl4
T20
T24
T30
T34
T40
Tas
750
154
T60
Tey
T70
174
T1
T2
T3
RANDOM
ERR
SHA
NOP
ATT
cLA
TTA
ABR
ABX
BER
cyc
LPN
LPM
LPI
CIL
LSN
LSM
LSI
LDN
LDOM
LoI
LCM
LCI
ADN
ADM
ADI
SBN
SBM
S87
STM
ST1
RAM

DIAGNOSTIC LPT EDs 0

EQU

EQU
EQU
EQU
EQu
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
£QU
EQU
EQU
EQU
gQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
£QuU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU

wetnd OV TS WA -

~
-~
-~
-~

WS WWNN -0

bl e ol | o
NP WN~O

VR Y]
-0

WwWwnNN
o uN

L W W
[o O IR ]

[$; B0~ -3
0}

PAGE 030

ERROR STOP

SHIFT A LEFT ONE BIT

NO OPERATION

A TO TAG REGISTER

CLEAR REGISTER A

TAG REGISTER TO A

A TO BUFFER ENTRANCE REGISTER
A TO BUFFER EXIT REGISTER
CONTENTS OF B8gR 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 INpIREeT ADDRESS
LOAD A NO ADDRESS

LOAD A MEMORY AVLDRESS

LOAD A INDIRECT ADDRESS

LOAD COMPLIMENT TO A MEMORY
LOAD COMPLIMENT TO A INDIRECT
ADD NO ADDRESS

ADD MEMORY ADDRESS

ApD INDIRECT ADDRESS

SUBTRACT NO ADDRESS

SUBTRACT MEMORY ADDRESS
SIUBTRACT INDIRECT ADDRESS
STORE MEMORY ADDRESS

STORE INDIRECT ADDRESS
REPLACE ADD MEMORY ADDRESS

330

feo o



{%E~-1d1}

RAO
z)p
NZP
PUP
NJP
UJP
Bl
180
INN
ouT
OTN
EXF
INa
HLT

DIAGNOSTIC LPT ED, 0

EQU
EQU
EQu
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
Supg
END

5%
60
61
62
63

PAGE 031

REPLACE ADD ONE MEMORY ADDRESS
JUMPs IF CONTENTS OF A = ZERO

JUMPe IF CONTENTS OF A = NON#ZERO
JUMP, IF CONTENTS OF a ARE POSITIVE
JUMPes IF CONTENTS OF A ARE NEGATIVE
UNCONDITIONAL JUMP

INITIATE BUFFER INPUT

INITIATE BUFFER OQUTRPUT

INPUT NORMAL

OQUTPUT NORMAL

QUTPUTy NO ADDRESS

EXTERNAL FUNCTION

INPUT TO A

HALT

COMPLETE ASSEMBLY

2-3!
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NUMBER.: {T23A} LBy,

TITLE: Test of Line Printer 166-2

PP

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 | only
P = 000; 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 1367)

Section 4: Put a number in A representing the number of spaces
(X) desired between lines (e.g., | gives single spacing). Start this
section at P = 366. The printout will look like Section 1, but with the

selected spacing.
NOTE: To restore Section | to single spacing, put 20 in location 136.

Section 5: Status check. Start at P -~ 002. A will display the
status code.

HALTS
P =122 Status halts.
P = 200 A = status
P = 666 lllegal spacing code was entered in

A in Section 4. Restart.
(Numbers 1 through 7 are legal.)

{LP1-1%



DESCRIPTION

(

Sections 1, 2 and 3 will operate in the single spacing format, Section
4 changes Section | 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 | to single space operation.
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0000
0001
0002
0003
0004
0005
0006
0007
0010
0011
0012
0013
0014
0015
0016
0017
0020
0021
0022
0023
0024
0025
0026
0027
0030
0031
0032
0033
0034
0035
0036
0037
0040
0041
0042
0043
0044
0045
0046
0047
0050
0051
0052
0053
0054

. 0055

0056
0057
0060
0061
0062
0063
0064

064
050
075
063
001
064
011

113
075
007
040
076
076
064
o1
113
063
103
064
147

113
000
000
000
000
000
000

113
055
032
034
100
013
064
021
041
376
034
001
063
066
060
066

034

001
060
155
064

ujpP

EXF
UJP

CLI
EXF

INA
INA
ujp

CLI
NJP

ujP

CLI

CLI
RAO

SBN

NOP
UJP

STM
SBN
NjP
ZJP
SBN
ZJP
UJP

ILP1-3}



0065
0066
0067
0070
0071
0072
0073
0074
0075
0076
0077
0100
0101
0102
0103
0104
0105
0106
0107
0110
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

234
075
063
001
020
001
102
020
002
202
020
000
041
032
020
200
041
033
222
032
242
033

EXF

LDN

ATT
LDN

ATT

STM
LDN
STM
LDI
STI
EXF
INA
INA
uJp

HLT
RAO

SBN
NJP
UJP
HLT
EXF
EXF

ouT

ujP
LDM

SBN

{LPL-43



0152
0153
0154
0155
0156
0157
0160
0161
0162
0163
0164
0165
0166
0167
0170
0171
0172
0173
0174
0175

0176

0177
0200
0201
0202
0203
0204
0205
0206
0207
0210
0211
0212
0213
0214
0215
0216
0217
0220
0221
0222
0223
0224
0225
0226
0227
0230
0231
0232
0233
0234
0235
0236
0237

001
060
066
020
000
041
210
020
170
041
211
020
001
102
075
063

.001

075
040

" 064

353
077
075
007
020
075
007
000
173
000
170
021
210
034
060
062
226
055
210
055
211
064
173
021
376
034
002
060
155
020
002
102
020

ZJP
LDN
STM
LDN
STM
LDN
ATT
EXF

EXF

uJP

HLT
EXF

EXF

OUT

LDM
SBN
PJP
RAO
RAO
ujp
LDM
SBN
ZJP
LDN

ATT
LDN

{LPL-5%}



0324
0325
0326
0327
0330
0331
10332
0333
0334
0335
0336
0337
0340
0341
0342
0343
0344
0345
0346
0347
0350
0351
0352
0353
0354
0355
0356
0357
0360
0361
0362
0363
0364
0365
0366
0367
0370
0371

0372

0373
0374
0375
0376
0377
0400
0401
0402
0403

0404 -

0405
0406
0407

003
060
234
064

066

141
173
020
000
041
310
020
073
041
314
064
247

076
076

164

300
076
010
032
060
260
064
200
041
031
020
001
102
164
250
000
000

061
062
063
064
065
066
067
070

ZJP
UJP

STM
LDN
STM
LDN
STM
01] 4

INA
INA
uUjp

INA
LPN

ZJP
ujP

STM
LDN

ATT
ujp

TOTMEmouQw >

{LP1L-b}



0410
0411
0412
0413
0414
0415
0416
0417
"0420
0421
0422
0423
0424
0425
0426
0427
0430
0431
0432
0433
- 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
04866
0467
0470
0471
0472

071
041
042
043
044
045
046
047

050

051
022
023
024
025
026
027
030
031
000
001

002

003
004
005
006
007
010
011
073

060
013
034
074
021
054
033
014
053
012
061
062
063
064
065
066
067
070
071
041
042

VONOUAWN-ONKXELCHN DO WO ZZ R~

BN+

AT=IZIQTMEDUQWE > OeN®T
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0473
0474
0475
0476
0477
0500
0501
0502
0503
0504
0505
0506
0507
0510
0511
0512
0513
0514
0515
0516
0517
0520
0521
0522
0523
0524
0525
0526
0527
0530
0531
0532
0533
0534
0535
0536
0537
0540
0541
0542
0543
0544
0545
0546
0547
0550
0551
0552
0553
0554
0555
0556
0557

043
044
045
046
047
050
051
022
023
024
025
026
027
030
031
000
001
002
003
004
005
006
007
010
011
073
040
060
013
034
074
021
054
033
014
053
012
031
030
027
026
025
024
023
022
051
050
047
046
045
044
043
042

CONOUBRWNHONRKXE<LCHNIOYOZZ

e~ 4 .

ArZZOTWOARN OIS X< NOMWRT

{LP1-8%}



0560
0561
0562
0563
0564
0565
0566
0567
0570
0571
0572
0573
0574
0575
0576
0577
0600
0601
0602
0603
- 0604
0605
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

041

071

070
067
066

. 065

064
063
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
000
001
002
003
004
005
006
007
010
011
073
040
060
013
034

- 074

021
054

e~ + e VNN WNONKXELCOHNIONWOZZI-r AR = IQMEmUQR>Q0 QI ——

ALPL-9%}



0644
0645
0646
0647
0650
0651
0652
0653
0654
0635
0656
0657
0660
0661
0662
0663
0664
0665
0666
0667
0670
0671
0672
0673
0674
0675
0676
0677
0700
0701
0702
0703
0704
0705

1000
1001
1002
1003
1004
1005
1006
1007
1010
1011
1012
1013
1014
1015
1016
1017

033
014
053
012
021
031
010

~007

160
266
030
017
041
136
020
001
064
000

077

010
032
060
123
064
122

010
032
060
201
064
200

001
002
003
004
005
006
007

-010

011
073
040
060
013

014

021
037

= O

LPN
ZJP
ADN
STM
LDN
ujP
HLT
LPN
ZJP
ujP

LPN

ZJP
UjP

{LPY-10%



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

016
000
032
035
036
055
056
057
072
075
001
002
003
004
005
006
007
010

-{LPL-117



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
073
040
060
013
014
021
037
052
0353
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

{LPL~-123



1170
1171
1172
1173

000
000
000
000

{LP1-13}



8092 BUFFER CHANNEL TAPE TEST A{MTT}

ansisse

I. OPERATIONAL PROCEDURES
A. RESTRICTIONS

1. None.

B. LOADING PROCEDURE
1. Bald System

a. Load under normal bald procedures.
. .See_publication number 36823500.

2. SMM9oZ

a. Parameter call is:

014 for MTT, Sections A, B and C
015 for MIT, Sections D, E, F and G

b. Refer to SMM92 operational procedures for

operating instructions up to and including
the calling of MT1 or MT2,

C. PARAMETERS

Location 47 Bit O Run Test A
. 1l Run Test B

2 Run Test C

3 Run Test D

4 Run Test E

5 Run Test F

6 Run Test G

If zero is entered as parameter, 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 bitsJ the drive
unit number (0-3) to be tested.

Location 51 The amount specified in this location will
cause program to continue on error until

this amount of errors has been reached.
{MTT-13}



I. C. (Continued}

Location 60 Zero = 601 or 608 tape drive
One = 609 drive

601 drive
608 or 609 drive

L.ocation 61 Zero
One

i

I, MESSAGES

A. NORMAL MESSAGES

BER Register A Register Comments
401 L Section. = End of section stop
Numbex
402 002 End of test stop
0111 Switch Interrupt 10 has been executed

ISwitch"” parameter may be changed.

Stop 1 Bit O
Stop 2 Bit 1

Stop 3 Bit 2

Jump 1 Bit 3
Jump 2 Bit 4
Jump 3 Bit 5

Sense 1 Bit 6
Sense 2 Bit 7

B. ERROR MESSAGES
REGISTERS

BER A BXR

End of section stop
End of test stop and
individual test

. parameter stop on

1

nou

I u

initialization only
Error stop

Repeat section
Repeat condition
Suppress additional
error information
stops

Not used
Not used

Comments

20 Actual Status Expected Status Expected Illegal BCD

Status

21 Actual Status Expected Status  Unexpected Illegal BCD

- ANTT-23 Status



II.

ERROR MESSAGES

BER

22

23

24

25

26

27

30

31

32

33

34

35

36

37

40

41

42

43

44

45

REGISTERS

A

Actual
Actual

Actual

Actual

Actual
Actual
Actual
Actual
Actual
Actual
Actual
Actual

Actual

Actual

.Actual

Ac tual

Actual

Actual

Status

Status

Status

Status

Status

Status

Status

Status

Status

Status

Status

Status

Status

Status

Status

Status

Status

Status

N/A

Actual

Status

(Continued)

BXR

Expected
Expected

Expected
Expected

Expected
Expected
Expected
Expected
Expected
Expected
Expected
Expected

Expected
Expected

Expected
Expected
Expected

Expected

Status

Status

Status

Status

Status

Status

Status

Status

Status

Status

Status

Status

Status

Status

Status

Status

Status

Status

N/A

Last Interrupt!

{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 Erxor
Unexpected Parity Error
Expected Program Error
Unexpected Program Error
Expected File Mark
Unexpected File Mark

Expected Load point or
End of Tape

Unexpected Load point or
End of Tape

Expected Write Ring
Unexpected Write Ring
Expected Busy
Unexpected Busy

Expected Buffer Interrupt

Unexpected Buffer Interrupt



II.

B. ERROR MESSAGES (Continued)

BER

46

47

50

52

54

56

60

62

64

66

70

72

REGISTERS

A BXR

Actual Status Expected Status

Actual Status Last Interrupt1

Data Read Data Expected
Data Read Data Expected
o (0]

Actual Status Amount Short

Actual Status N/A

File Mark File Mark Ex-
Read pected

Section Last Function
Number (Octal Code)

Actual Status N/A

Actual Status N/A

I/0 Length 1/0 Length
Expected Processed

1 Interrupt 20 = O

Interrupt 30
Interrupt 40

{MTT-4%

Il
|

]

200

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 for 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.
Buffer should not be
busy.

Tape Drive constantly
Busy.

Error Stop #3 for
Sections D and E only.



IIT. 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 5. TRead status®
TESTA1l 6. TRewind
TESTAZ2 7. Zero counter
8. TRead status*

TESTA3 9. Wait load point
TESTI1A 10. Generate binary data
TESTA4 11. Set tags, set function, set last word address
(no. woxds)
TESTAS 12. Select write and output buffer channel.
Expect buffer interrupt.
13. Clear external interrupt indicator
14. Wait not busy
TEST2A 15. Report error if buffer interrupt not received
16. Read status¥*
TESTA7 17. Repeat steps 1l1-16 250 times
18. Clear interrupt expected conditions
TEST3A 19. Expect busy status
20. Select search file back
21. Clear interrupt lockout (external 30)
TESTAA 22. Select interrupt on loadpoint
TESTAB-2 23. Read status*
24, Wait not busy
TESAAl 25. Report error if interrupt not received
TESTAl 26. Expect loadpoint
27. Status bit 3 unpredictable
28. Read status set lockout
29. Check for interxrupt 10 received**
30. Check switch parameter bit 4 for repeat segment
31, TRepeat steps 1-31 if bit 4 set

TESAl 32. Set even parity
TESAZ1 33. Write file mark
TESAZ2 34, Clear pointer, expect all status bits, expect

file status
35. Wait not busy
TESA3 36. Read status¥*

¥ report error if status incorrect
**if interrupt 10 received, go read switch parameter and halt

{MTT-52



III. DESCRIPTION

TESAZ2
TESA4
TESAS5
TESA7-2
TESA7
TESAS8
TESA1O
TESAl11l
TESAl12
TESA5

TESA13
TESAX1
TESA1S5
TESAl6
TESAX2

TESAX4

TESAZ21

TEST B

TESTB

TESB1

TESB2
TESB3

TESR4

37.
38.
39.
40.
41.
42,
43.
44,
45.
46.
47.
48,
49.
50.
51.
52,
53.
54,
55.
56.
57.
58.

59.
60.
61.
62.
63.
64.

(Continued)

Set odd "parity

Select write function

Output one word record (52)

Read status¥*

Seaxch back one recoxrd

Read status*

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 for end of test halt

Halt if bit O set, section number to A

Check repeat parameter, repeat test if bits 3 or 4 set
End of test section A

Illegal and Legal BCD Write Check via Normal Channel

. . . . .

.

el i
W= OQOWONOUD WD

Reset jump addresses, set even parity

Expect BCD status bit O

Parity and loadpoint bits 2 and 5 unpredictable
Read status¥

Select write

Output write no address illegal BCD (zero)
Output no address legal BCD (76)

Reset jump address, expected all status bits
Expect BCD, parity and program error

Wait not busy and read status¥

Expect BCD status

Select write

Output no address (52)

* report error if status incorrect
*¥%¥ if interrupt 10 received, g9n read switch parameter and halt

rmMTT™



IIT.

DESCRIPTION
TESB7 14.
15.
16.
17.
TESBOA 18.
19.
20.
TEST C
TESTC 1.
2,
TESC1 3.
TESC2 4.
5.
6.
TESC4 7.
TESC5 8.
TESC7 9.
TESC7A 10.
TESC10 11.
12,
13.
TESCl2 14.
15.
TESC13 16.
) 17.
TESC14 18.
19.
20.
TESCX7 21.
22,
23.
TESC15 24.
TESC16 25,
TECS18 206.
27.
28A,
28,
29,

(Continued)

Wait busy and read status¥®

Reset jump address and repeat steps 12-14 50 times
Check for interrupt 10%%¥

Check for end of section halt

Halt if bit zero set, section number to A

Repeat steps 1-18 if repeat parameter bit 4 set
End of test section B

Erase Tape and Search End of File Test

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 recelved 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

Wait not busy, read status¥

report error if status incorrect
if interrupt 10 received, go read switch parameter and halt

{MTT-72}



I1T. DESCRIPTION

TESC25

TESC39

TESC31

TESC35-4

TESC41

TESC40

TESC46

TESC47
TESC49

TESC52
TESC60-~—
TESC72

30.
31.

32.

33.

34,
35.
36.
37.

38.

39'

40.
41.
42,
43,
44,

45,
46.
47.
48.
49.
50.
51.
52,
53.
54.
55.
56.
57.
58.
59.

* report error
*% Read status after each search function. Report error if
incorrect status.

(Continued)

Expect BCD status \
Write one word record (70), wait not busy, %
read status¥* ;
Repeat steps 24, 25, 26 X times where X = *¥¥g
Then repeat steps 28A through 31.
*¥%¥%¥ X will be 25 the first time, then 50, then

25, then 10
Repeat step 32 five times, tape will now contain
five one word records and file marks spaced by
various lengths of blank tape.
Search back file, read status¥
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 to
step 42
Read backward one record, wait not busy. Check
expected data (file mark or 70). Compare data.
Report error if any toggle flag set expected
status (file mark or BCD])
Read status¥*
Repeat step 39 nine times
Rewind drive, wait not busy, read status¥*
Check for 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

if status incorrect

MTT-83



IIT.

B

DESCRIPTION (continued)

CEXIT1

TESC74
TESC75

TEST D

TESTD1
TESDB1-4
TESD1C
TESD2-4
TESD2
TESD5A
TESDS5S
TESDO
TESD7
TESD7A-4
TESD9
TESD10-4
TESD14-4
TESD15+2
TESD16-4

TESD19
TESD24

TESDZ27

TESD28

60.

61.
62.

63.

Expect program error, loadpoint and BCD status,
search back one file, wait not busy, read status*
Check for end of section halt. Halt if bit O set
Check for repeat section. Repeat steps 1-60 if
bit 3 set.

End of section C

General Read/Write Test.

The test consists of writing and reading of variable
length and fixed length record: on the buffer and
normal channel,

16.
17.
18.

19.
20.
21.
22,
23.

24,
25,

Set even parity, set I/O length of 19 words
Rewind, wait not busy

Set buffer tags, set buffer output I/0

Generate BCD data

Select write, output buffer channel, wait not busy
Expect BCD status, read status¥*

Check for buffer interrupt. Report error if no
intexrupt

Add 20 to buffer length

Repeat steps 5 through 8 nine times

Expect loadpoint and BCD status

Select rewind, wait not busy, read status¥

Set I/0 length to 19 words, set input tags

Set input buffer function

Select read forward, input buffer channel, wait
not busy, read status*

Compare data read with data generated.

Repeat steps 13 through 15 eight times

Check for 608 or 609 drive. If 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 for compare
Compare data, reduce input I/O length by 20
Repeat steps 18 through 20 eight times

Check for interxrupt 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 I/O output. o

report error if status incorrect

{MTT-93



III..

*

DESCRIPTION

TESD2Z28A-4 260.

TESD29A

TESD32-4

TESD35

TESD36
TED36A

TED37-4

TED39

TESD41

TESD42 -4

TESD45
TESD46

TESD48

TESD50
TESD52A

TESD53
TESD54
TESD56

TESD57

TESD58

TESD62

' TESD64

. 27.

28.

29,
30.
31.
32.

33.

34.

35.
30.
37.
38.

39,
40.

41.
42 .
43,
44,
45.
46.
47.

48.
49.

50.
51.
52,

53.

54.
55.

(Continued}

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 function

Set the I/0 length to 11 words, set tags, input
normal channel, set counter for 11 passes

Select read forward, input normel channel,

wait not busy, read status¥

Compare data, report error if any, increase 1/0
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/0 length for 211 words

Select read backward, input normal channel,

wait not busy, read status¥*

Rearrange data just read backwards for compare
Compare data, reduce read buffer by 20, repeat
steps 38, 39, 40 eight times

Rewind drive, wait not busy

Check for interrupt 10 received

Check repeat parameter bit 4 if set, repeat steps
1 through 43

Set up output buffer channel, set tags, expect
status of zero,

Select write function

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/0 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/0 length by one word, repeat steps 50
through 53 252 times

Rewind drive, wait not busy

Set I/0 length to one word

report error if status incorrect

{MTT-103



IIX.

*

DESCRIPTION

TESD67-4 56,
TESD70 57.
58.
59.
TESD71 60.
61.
62.
TESD74 63.

64.
TESD76-4 65,

TESD77 66.
TESD78 67.

TESD81-4 ©68.

TESD82A 69.

(Continued)

Select read forward, input normal channel,
wait not busy, read status¥*

Compare data, report error if any

Increase I/0 length by one word

Repeat steps 56 through 58 two hundred fifty-two
times

Rewind, wait not busy

Check interrupt 10

Check repeat parameter bit 4, repeat steps 44
through 61 if bit 4 set

Generate shifting bit pattern, set tags, set
output buffer channel

Set I/0 length of 500 words

Select write function, output buffer channel,
wait not busy, read status¥

Repeat step 65 255 times

Rewind function, wait not busy, set input tags,
set input buffer channel

Select read forward, input buffer channel,
wait not busy, read status¥*

Compare data

70. Repeat steps 68 and 69 two hundred fifty-five times
TESD84 71. Rewind, wait not busy
72. Check for interrupt 10
73. Check repeat parameter bit 4, if set repeat
steps 63 through 72
74. Check repeat complete test bit 3, if set
repeat steps 1 through 73
75. End of test section D
TEST E Creep Test
TESTE 1. Rewind, wait not busy, set even parity
2. Set I/0 type (output buffer channel), expect
file mark status
TESE5-4 3. Write file mark, wait not busy, read status¥,
repeat step 3 two times
TESE13 4. Search file back, wait not busy, read status*
5. Search file back, wait not busy, read status¥®
TESE19 6. Set I/0 length for 500 words
7. Generate all ones data (377), set tags

report error if

status incorrect

{MNTT-11}



IIT. DESCRIPTION (Continued)

TESEZ0 8. Select write, output buffer channel, wait not

busy, read status¥
TESEZ24 9. Search back one record, wait not busy, read status¥
TESE27 10. Search back one record, expect file mark, wait
not busy, read status¥
TESE30 11. Set counter for 20 passes
TEE30 12, Select write, output buffer channel, wait not

busy, read status¥*
TESE35-4 13. Search back one record, wait not busy, read
status*, repeat steps 12 and 13 twenty times

TESE41 14, Set up read on buffer channel, set tags
15. Select read forward, wait not busy, read status¥
TESE45 16. Compare data

17. Rewind function, wait not busy, check for
intexrrupt 10

18. Check for repeat bits 3 or 4, repeat steps 1
through 17 if either is set

19. Check for end of section E halt

20. End of test E

TEST F Special End of File Test

1. Set even parity
TESFJ 2. Write file mark, wait not busy, read status¥
3. Select write function, output no address one
word (77), wait not busy, read status*

TESF7 4, Select write, output no address two words (65,
72}, wait not busy, read status¥*
TESF9 5. Expect file mark, write file mark, wait not

busy, read status*

TESF10 6. Search back one file, wait not busy, read status*¥
7. Repeat step 6 once

TESF12 8. Search file forward, wait not busy, read status¥*
9. Select read forward, input to A, compare data,

report error if any, read status¥
TESF16 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
TESF19 14. Check for repeat parameter bit 4, if set repeat
steps 1-13.

¥ report error if status incorrect

{MTT-122}



III.

*

DESCRIPTION
TESF20 15.
16.
17.
TESF22-4 18.
19.
20.
21.
22,
23.
24,
TESF29 25,
26.
TESF30 27.
: 28.
TESF32 29,
30. =
TESF33 31.
TESF35 32.
33.
TESF39 34,
35.
TESF40 36.
TESF41 37.
38.
TEF43A 390.
TEF43 40.
41.
42,
43.
TEST G

TESTG

(Continued)

Expect file mark status \
Write file mark, wait not busy, read status*
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¥*
Expect BCD status

Select write, output no address one word record
(77}, 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
errxoxr 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 for interrupt 10, check for end of section
F stop, stop if bit O set

Check for repeat section bit 4, repeat steps

16 through 41 if set

End of section F

Visual Creep Test

1.
2.

Set even parity
Expect file mark status

report error if status incorrect

{MTT-13%



ITI. DESCRIPTION (Continued)

TESG2 3. Write file mark, wait not busy, read status¥*
4. Search file back, wait not busy, read status¥
5. Repeat steps 3 and 4 nine times
TESG6 6. Expect BCD status
7. Select write, output no address one word record
of 25, wait not busy, read status¥
TESG9 8. Search back one record, wait not busy, read
status*
9. Repeat steps seven and eight 256 times
TESG10 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-Lu%
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0090
0000
0064
0352
0004

0000
0000
0000
0000
0377

0041
0016
0020
0001
0064
0126
0000
0017
0000
0041
0016
0003
0064
0266
0077

0000
0000
0041
0016
0020
0001
0064
0266
0037
0000
0041
0016
0020
0200

ORG n
BNKA
uJpP
START
4

REM
REM
REM
REM
REM
REM
REM
REM
REM
REM
REM
REM

377
REM
REM
STM
SAVEA
LON

uJP
SMMq

PRG 17

STM
SAVEA
CLA
UJpP

INTEOM

77
REM

STM
SAVEA
LON

UJpP

INTcOM

PRG 37

STM
SAVEA
LON
200

» LA 2222 #

LY *
*  BANK #
# 00 +
o » 4 »
» SUBHEYH ®
000010
000020
000060

SWITCH PARAMETER

STOP 1 81T 0 = END OF SECTION STOP

STOP 2 BIT 1 = END OF TEST STOP AND
INDIVIDUAL TEST
PARAMETER STOP ON

_ INITIALIZATION ONLY

STOP 3 BIT 2 = ERROR STOP

JUMP 1 BIT 3 = REPEAT SECTION

JUMP 2 BIT 4 = REPEAT CONDITION

JUMP 3 BIT 5 = SUPPRESS ADDITIONAL
ERROR INFORMATION STOPS

SENSE 1 BIT 6 = REPEAT TEST

SENSE 2 RIT 7 = PROGRAMMER OPTION

LAST STATUS RECEIVED

EXPECTED sTATUS

LLAST SELECT FUNCTION

LAST INTERRUPT RECEIVED (10420930 OR 40)

MASK FOR UNPREDICTABLE STATUS BITS

INTERRUPT 10 RQUTINE FOR

SMM MONITOR ONLY###né

INTERRUPT 10 TRAP ROUTINE

DATA IA A REGISTER ON INTERRUPT
PRESENT SECTION NUMBER

SAVE A REGISTER

ZERO INDICATES INTERRUPT 20

77 = 6014608 TAPE DRIVE

377 IS FOR 609 TAPE DRIVE
SEGMENT INDICATOR

SAVE A REGISTER

ONE = INTERRUPT 3¢
ERROR COUNTER

SAVE A REGISTER

NEGATIVE INDICATES INTERRUPT 40
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DI
bR

0064 UJP_
0266 INTCOM
0200 WTBIT 200 )
0000 PARAM TEST PARAMETER
0000 UNIT TAPE DRIVE UNIT NUMBER
0000 ERRAMT AMOUNT oF ERRORS REFORE ERROR HLT
0000 ERRABX 0 EXPECTED DATA OR STATUS
0000 ERRCD1 0 UPPER 2 BITS OF ERROR CODE
0000 AREG 0 RECEIVED DATA OR STATUS
0000  COMM2 EACH DIGIT IS 1 M,S, DELAY
0000 cCoOMM3 EACH DIGIT IS 256 M, S. DELAY
0000 DATAIOQ COMPARE ADDRESS FLAG
0000 MASK1 0 0 = 601 0r 608 DRIVE. 1 = 609 DRIVE
0000 MASK2 0 0 = 601 TAPE DRIVE, 1 = 608 OR 609 TAPE DRIVE
0000 DATTYP 0 19294910 AND 20 (TYPE OF DATA)
REM 1 = BCD
REM 2 = BINARY
REM 4 = SHIFT
REM 1¢ = RANDOM
) REM 20 = ALL ONES (377)
0090 ERRCOD LAST ERROrR COUDE
0000 L.AST 0 TERMINATING ADDRESS AFTER
o REM READ OR WRITE OPERATION
0000 LWA 0 LAST WORD ADDRESS
0000 RANDM1 _ RANDOM DATA
0000 SAVITG 0 TAG 2 ON INTERRUPT
23¢6  RETURN JuMp CURRENT RETURN JUMP ADDRESS
0000 TAG3A TAG ADDRESS FOR BER LOADING OR NORMAL I/0
@oé@ TAG3B TAG ADDRESS FOR BXR LOADING
oogo TOGGLE PRESENT STATUS BITS CHECKING
0000 VAR 0 VARIABLE FOR RANDOM GENERATOR
0000  AMNT1 0
0000 TEMP1 BSS o
0000  COMM1 0 COUNTER
0090 10TYP 0 READ OR WRITE AND BUFFER OR NORMAL CHANNEL
0070  AMNT2 0
0000 TEMP BSS o )
0000 10TYPL 0 0 = READ. 1 = WRITE
0041 SMMEX STM™ SAVE ADDRESS
0122 EXIT20
0103 TTA T1 SAVE TAG
0041 STM
0116 EXIT21
0020  SMMQA L.DN
0006 T30 GO CHECK FOR INTERRUPT 10 RECEIVED
0102 ATT Tl
0202 ATT T2
0264 uJpP T2
3133 SMMn1A
0020 LON
0000 EXIT21 0
0102 ATT T1
0202 ATT T2
0299 UJP T2 RETURN TO PROGRAM
0000 EXIT20 i}
0124 PRG 124
0000 SMMFLG USED IN CONJUNCTION WITH MANUAL INTERRUPT
0000 SMMINT i} 1 = INTERRUPT 10 RECEIVED
REM

REM Ae NEGATIVE ZERO = END OF TEST
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REM Be POSITIVE ZFRO = PARAMETER CHANGE (SWITCH)

REM C. NON-ZERO = | OAD NEXT OVERLAY (SECTION)
REM 1.AMOUNT SPECIFIED IN SMMFLG IS
REM THE OVERLAY NUMBER

0041  SMMQ STM

0125 SMMINT FLAG INTERRUPT 10 RECEIVED

0021 LDM

0016 SAVEA

0113 cIL T1 RETURN WHERE INTERRUPTED

0020 LON SET SMM FLAG AND GIVE CONTROL TO SMM

0017 TT4

0202 ATT T2

0264 uJP T2

7777 ) CTRoL GO TO SMM

0000  TEMP2 0

0000 TEMP3 ¢

0000  UNIT2X 0

0144 PRG 144
REM NORMAL I/0 ROUTINE (ONE BANK OR LESS)

0041  NORM1 STM SAVE ADDRESS

0162 ExITé

0143 TTA T1 SAVE TAG

0041 STM

0157 EXIT?7

0020 LDON

0003 1BNKTG6

p202 ATT T2

0264 UJP T2

1421 NORM?2 60 EXECUTE ONE BANK 1/0

0020  NORM1A LDON

0000 EXITY 0

0202 ATT T2

0264 N T2

00p0 EXIT6 0 RETURN JUMP

0041  BUFF1 STM SAVE ADDRESS

0291 EXItT8

0103 , TTA T SAVE TAG

0041 STM

0176 EXIT9

0020 LON

0003 BUFTAG

0202 ATT T2

0264 UJP T2 G0 EXECUTE BUFFER I/0

1443 BUFF2

0020 BUFF1A LON

0000 EXIT9 0

0202 ATT T2 LOAD TAG AND RETURN

0264 uJP T2

00A0 EXITS 0

. REM SELECT FUNCTION ROUTINE

0041  SELECT STM STORE FUNCTION CODE

0005 LFUNCT

0055 RAO UPDATE ADDRESS POINTER

0070 RETURN

0122 LDI T1

0070 RETURN

0041 STM SET UP RETURN ADDRESS

0226 EXIT

0143 TTA T1
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STM SAVE TAG
EXIT] GO TO SELECT ROUTINE
LON
SELTAG SET TAG FOR JUMP
ATT T2
uJP T2
SELY
SEL2 LDN RETURN JUMP
EXIT1 0
ATT T2
uJpP 12
EXIT [+}
GEN STM
EXIT10 SAVE TAG AND ADDRESS
TTA T1
STM
EXIT11
LDN SET NEW BANK TAG
GENTAG
ATT T2
UJP T2 GO TO GENERATE DATA ROUTINE
GENTY
GENA LON
EXIT11 0
ATT T2
UJP T2 RETURN JUmMP
EXIT10 0
REM
REM COMPARE DATA RQUTINE
REM
COMP1 STM
EXITl2 SAVE ADDRESS
TTA T1
STM™ SAVE TAG
EXIT13
L.DN
COMTAG
ATT T2
UJP T2 GO TO COMPARE DATA
COMp2
COMP1A LDN
EXIT13 0
ATT T1
ATT T2
N T2 RETURN JUMP
EXIT12 0
COMTAG EQU 3
INTCOM STM
TEMp
TTA T2
STM
SAVITG
LDN
Tné
ATY 72
uJP T2
INTCOL
STATUS RAQ UPDATE ADDRESS POINTER
RETURN
L.ON
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0122
0070
0241
0452
0021
0005
0041
0076

WALT

EXIT1A
ExIT28

EXIT1B
ERPORT

EXIT17

EXITI6
START

AMNT3
PRG

STATA2

T04
ATT
UJP
STATA2
RAQ
RETyURN
LDI
RETURN
STM
EXITIB
TTA
STM
EXIT2B
LDN
Tl4
ATT
uJpP
LOOp1Z
LDN

i}

ATT
ATT
UJpP

0

STM
EXIT16
TTA
STM
EXITI?
LDN
T30
ATT
UJP
ERRNR1
LDN

0

ATT
UJP

0

LDN
T190
ATT
UJpP
TESTSX

400

LDI
RETURN
STM
RETY
LLOM
LFUNCT
STM
TEMp1

T2
T2

T1

T1

T2
T2

T
T2
T2

T1

T2
T2

T2
T2

T2
T2

T
T2

UPDATE ADDRESS POINTER

SET UP RETURN ADDRESS
STORE TAG FOR RETURN

RETURN TO ORIGINAL POINT
SAVE ADDRESS

SAVE TAG FOR RETURN

SET TAG AND GO TO CODE DISPLAY ROUTINE

RETURN TO PROGRAM

@ L2 22 2.2 &
L Y %
# BANK #
C'. nl *
% # o
# LT 2T L}

SET UP RETURN ADDRESS

000160
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D010
W N -

0143
0241
0442
0003
0041
0005
0203
0102
0020
0424
0064
0210
0076
0041
0003
0041
0054
0015
0004
0011
0007
0041
0191
0261
0453
0020
00900
0ln2
0202
0021
0076
0041
0005
0264
0000
0020
0SS1
0041
0056
0029
0020
0241
0520
eo21
0101
n212
0056
0041
0073
0216
0056
0260
0511
0055
0056
0020
0002
0251
0520
0034

TTA
STM
RET?2
CLA
STM™
LFUNCT
TTA
ATT
LDN
STATA
RJP
SELECT
INA
STM™
ASTAT
STM™
AREG
LSM
ESTAT
LPM
MASK
STM
TEMp
NZP
ERRNR
LDN

0

ATT
ATT
LDM
TEMP1
STM
LFUNCT
UuJpP

]

LDN
BITX
STM
COMM3
L.DN
CODF1
STM™
STATS
LDM
TEMp
LPI
COMM3
ST™M
TOGGLE
LSI
COMM3
24P
STARIT
RAO
COMM3
LDN

2

RAM
STATS
SBN

T1
T2

T2
T1

Tl
T2

T2

T2

T2

T2

SET STATUS FUNCTION

RETURN ADDRESS

FIND ERROR

SET TAGS

RETURN TO ROUTINE

RESET STATUS SEQUENCE FLAGS

RESET ERROR COpDES

FETCH INCORRECT STATUS
MASK FOR PARTICULAR BIT OR BITS
SAVE ERROR BITS

GO REPORT ERROR

UPDATE POINTERS
UPDATE ERROR CODE

060190
000210
000230

000250

000290
000300
000310

000340
000350

000330
000360
000370
000380
000390
000400
000410

000420

000430
000440



Ic

0044
0261
04663
0264
0441
0021
0101
0216
0056
0041
0101
0020
0020
0041
0063
0021
0076
0041
0005
0021
0004
0041
0052
0011
0073
0261
0543
0020
0001
0051
0063
0203
0102
0020
0475
0064
0333
0015
0170
0001
0002
0004
0010
0020
0040
0lno
0200
0021
0101
0260
0573
0262
0573
0020
0002
0041
0006
0030
0616
0241

STABIT

STATS

PROCES

NONEXP

EXP

BITX

INTCO1

CONTIN

CODF10 2
NZP T2
STATI

uJpP T2
RET> -]
L.OM

TEMe

LS! T2
COMM3

STM

TEMp

LDN

CODfF1

STM

ERRAOD

L.OM

TEMP])

STM

LFUNCT

LDM

ESTAT

STM

ERRABX

LPM

TOGGLE

NZP T2
EXP

L.ON

1

RAM

ERRCOD

TTA T2
ATT T1
LDN

STAT2

uJprP

ERPNORT

15

110

1

2

4

10

20

40

100

200

LOM

TEMpP

ZJP T2
CONTIN

PJP T2
CONTIN

LDN

STM
LINT
ADN
BIAS
STM T2

GO CHECK NEXI STATUS BIT OR BITS
RETURN TO PROGRAM
REMOVE DETECTEpD STATUS BITS FROM ERROR FILE

STORE ERROR CODE IN DISPLAY ROUTINE

RESTORE LAST FUNCTION

SAVE EXPECTEV STATUS FOR DISPLAY
DETERMINE EXPECTED ERROR OR NOT CONDITION

ADJUST ERROR COpDE FOR PROPER CONDITION

GO REPORT STATYS ERROR

ILLEGAL BcD

PngGRAM ERROR AND NO WRITE WRING
BC

NOT READY

PARITY ERROR

PROGRAM ERROR

FILE MARK

LOAD POINT OR gND OF TAPE MARK
NO WRITE RING

BUSY

INT10 RESERVED FOR SMM
0 3 INTERRUPT 20
2 = INTFRRUPT 40

SAVE LAgT INTERRUPT INDICATOR

FIX TRANSFER ApDDRESS

002320

002330
002340
002350
002360

002400
002410
002420
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0602 INTUP

0221 LDM T2

0000 INTJP o

0241 STM 12

0606 INTUP]

0264 uJpP T2

00n0 INTJP1 ]

0021 INTRET LDOM

0067 SAVITG

0202 ATT T2

0021 LDM RESTORE DATA SAVED ON INTERRUPT
0016 SAVEA

0113 cIL T1 RETURN WHERE INTERRUPTED

0077 HLT vawssTEMP HLT NO RETURN AFTER INTERRUPT
0621 BIAS INT20J INTERRUPT ADDRESSES

0632 INT20J

0722 INTZ0J

0021 INT20J LOM

0731 EXPEC2 CHECK FOR INTERRUPT EXPECTED
0260 ZJP T2 ZERO = INTERRUPT NOT EXPECTED
0646 INT20K

0003 cLA

0041 STM

0731 EXPEC2

0264 uJP T2

0607 INTRET

0021 INT30J LDM

0730 EXPECX INTERRUPT EXPECTED

0260 zJp T2 ZERO = INTERRUPT NOT EXPECTED
0654 INT o4

0003 INT304 CLA

0041 STM

0730 EXPECX

0103 TTA 11

0041 STM

0056 COMM3

0264 uJpP T2

0677 DROPIT

0020 INT20K LON

0045 CODEll 1

0041 STM SET UP ERROR CODE FOR UNEXPECTED INTERRUPT
0063 ERRFOD

0264 uJpP T2

0660 INT234

0020 INT34 LDN SET UP ERROR CODE FOR UNEXPECTED INT 30 OR 490
0047 cobrFlz 1

0041 STM.

0063 ERRAOD

0021 INT234 LDM SET UP ERRQOR DATA FOR DISPLAY
0006 LINTY LAST INTERRUPT INDICATOR TO ABX REGISTER
0041 STM

0052 ERRABX

0021 LOM LAST STATUS TO A REGISTER
0003 ASTAT

0041 STM

0054 AREG

0103 TTA T SAVE TAG oNE

0041 STM

0056 COMM3

0020 LLDN
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0677 DROPIT

0064 RJP

0333 ERPAORT GO REPORT ERROR CONDITION
0021 DROPIT LDM IF EXTERNAL INTERRUPTs GO OROP SAME.
0006 LINT

0260 2JpP T2

o71S DROP1

0020 L.DN

0002 SLO GO DROP EXPERNAL INTERRUPT
0041 STM

0005 LFUNCT

0203 TTA T2

0102 ATT T1

0020 L.ON

0715 DROPR1 RETURN ADDRESS

0064 RJP

0210 SELECT 6

go21 DROP1 L.DM

0056 COMM3

0lo2 ATTY T1

0264 UJP T2

06n7 INTRET

0021 INT40J LDM INTERRUPT EXPECTED

0730 EXPECX

0261 NZP T2

0636 INT304

0264 UJP T2

0654 INTR4

0080  EXPECX
0000 EXPEC2

1000 PRG 1007
& L1112 ) %
L 2 * #
# BANK #
L 02 L
4 u *
* (222 2 23 #*
0020 GEN) LDN
0014 OUTTAG
0392 ATT T3
0020 LDN RESET INITIAL BCD NUMBER GENERATIO
0001 1
0241 STM T2
1044 BCOY
0021 LDM CHECK FOR TYPE OF GENERATOR
0062 DATTYP BIT o = B¢CD
0034 SBN BIT 1 = BINARY (B8BITS)
0020 20 BIT 2 = SHIFTING 13
0263 NJP T2 RIT 3 = RANDOM
1017 NEXT] BIT 4 = ALL ONES (377)
0264 UJP T2
1175 GENANE GO GENERATE ALL ONES
0030  NEXT1 ADN
0010 19
0263 NJP T2
1025 NEXT2
0264 TN T2 GO GENERATE RANDOM DATA
1223 RAND1
0030  NEXT2 ADN
0004 4
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0263 NJP T2

1033 NEXT3

0264 IN] T2

1135 SHIFT] GO GENERATE SHIFTING 13
0030 NEXT3 ADN

0002 2

0262 PJP T2 GO GENERATE BINARY DATA
1105 BINARY

0020  BCD1A LDN GENERATE BCD DATA

0004 4

0241 STH T2

1064 BCD3

0020 LON

0001  BCD1 1

0341 STM 13

6000 ouTPUT

0255 BCOD? RAO T2 AD ONE TO BCU DATA WORD
1044 BCDY

0010 LPN

0077 77 USE 1le=~~77 DATA WORDS ONLY
0241 STM™ T2

1044 BCDY

0260 ZJP T2 IF ZERO GENERATE ANOTHER WORD
1047 BCD?>

0055 RAO

1046 BCD2 =1

0261 NZP_ 12

1043 BCDT =1

0020 LDN STORE BOUNDRY ADDRESS DATA
0004 BCD3 4

0341 STM 13

0377 37

0251 RAM T2 UPDATE pATA FOR NEXT BOYUNDRY ADDRESS
1064 BCD3

0303 TTA 73 CHECK FOR BOTH BANKSCOMPLETE
0034 SBN

0015 QUTTAG 1

0060 ZJP

0241 GENA RETURN

0020 LDN

0015 OUTTAG 1

0302 ATT 13

0255 RAO T2

1044 BCDY

0264 UJpP T2

1043 BCDY -1 GO GENERATE SOME MORE DATA
0020  BINARY LDN GENERATE SINARY DATA

0090 BIN] 0 Nu=we=377

0341 STM T3

6000 BIN2 oUTPUT STORE IN nUTPUT AREA

0255 RAO T2

1106 BINY

0241 STM T2

1114 BIN>

1261 NZP T2

1195 BINY =1

0020 LDN STORE DATA AT BOUNDRY ADDRESS
0377 377

0341 STM™ 13

0377 377
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0303 TTA T3

0034 SBN CHECK FOR ALL BANKS FILLED
0013 154

0060 ZJP

0241 GENA RETURN

0020 LON

0013 154 SET NEXT RANK TAG

0302 ATT 13

n264 UJP T2

1145 BINT =1

0050 SHIFT1 LON STORE SHIFTING DATA (13)
0013 13 IN OUTPUT AREA

0241 STM T2

1142 SHIFT2

0020 LON

0013  SHIFT2 13

0341 STM™ T3

6000  SHIFT3 oUTPUT OQUTPUT AREA

p001 SHA

0241 STM T2 SHIFT DATA WORD

1142 SHIFT2

025% RAO T2

Il4é SHIFT3

0261 NZP T2

1141 SHIFT2 =1

0221 1.OM T2

1142 SHIFT2

N34] STM T3 SPECIAL STORE FOR BOUNDRY ADDRESS
0377 377

0041 SHA

0241 STM T2

1142 SHIFT2

5373 TTA T3 CHECK FOR ALL BANKS FULL
0034 SBN

0015 OUTTAG 1

0060 ZJP

0241 GEN7 RETURN

0020 LON

0015 QUTTAG 1

0302 ATT T3

0264 uJP T2

1141 SHIFT2 =1

0020 GENONE LON GENERATE ALL ONES (377)
0377 377

0341 STM™ 13

6000  ONES] ouTpUT

0255 RAO T2

1290 ONES1

0261 NZP T2

1175 GENONE ALL DATA SAME IN OUTPUT AREA
0020 LON

0377 377 )

0341 STM 13 BOUNDRY ADDRESg STORE
0377 377

0303 TTA T3

0034 SBN CHECK ALL BANKS FULL
0015 OUTTAG 1

0060 ZJP

0241 GENa RETURN

0020 LDN
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T304
1305
1306

0015
0302
0264
1175

0lo3
0241
1235
0203
0102
0020
1234
0264
1334
no20
0000
0102
0021
0066
0341
6000
0264
1245
0055
1242
9261
1223
0020
0377
0241
1242
0620
1263
0241
1244
0264
1223
0003
0041
1242
0020
1245
0241
1244
0303
0030
0001
0302
0034
0015
0261
1223
0064
0241

0241
1347
0143

RAND1

RAND1C
RAND1A

RANDZB

RAND2F
RAND2C

RAND2E

GENRAN

REM

REM
REM
REM

QUTTAG
ATT
uJrP
GENONE

TTA
STM
RAND1A
TTA
ATT
LDN
RANDIC
uJeP
GENRAN
LON

)

ATT
LDM
RANDM]
STM
ouTpUT
uJpP
RAND2C
RAO
RAND2B
NZP
RAND1
LON
377
STM
RANN28B
LDN
RANDZE
ST™M
RAND2F
UJP
RAND1
cLA
STM™M
RAND2B
L.DN
RAND2C
STM
RAND2F
TTA
ADN

1

ATT
SBN
OUTTAG
NZP
RAND1
uJP
GENA

STM
EXIT14
TTA

T3
T2

T1
T2
T2
n

T2

T1

T3
T2

T2

T2

T2
T2

T2
T3

T3

T2
T1

GO GENERATE
SAVE TAG oNE

TAG 2 To TAG 1 FOR RETURN JUMP

RETURN ADDRESS
GO GENERATE A RANDOM NUMBER

RESTORE TAGS
STORE RANDOM NUMBER

IN OUTPUT AREA

ADJUST STORAGE ADDRESS AND
REPEAT IF BANk NOT FULL

SET UP FOr BOUNDRY ADDRESS

SET JUMP BACK TO NORMAL
STORE AFTER A BOUNDRY ADDRESS STORE

RESET RANDOM DATA STORAGE FOR

NEXT BANK

RESET JuMp FOR NORMAL STORAGE

UP TAG 3 aAND

CHECK FOR ALL BANKS FULL

GO GENERATE MORE DATA

RETURN JuwmP
DATA GENERATOR ROUTINE (RANDOM)

GENERATE A RANDOM NUMBER
SAVE TAG AND ADDRESS FOR RETURN
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0241 STM™ T2

1344 EXIT1S

0025 LCM

0066 RANDM] SET SQUARING AMOUNT

0041 STM

0076 TEMP1

0021  SQUARE LOM SQUARE OLD RANDOM NUMBER
0066 RANNM1

0051 RAM

0la1 TEMp

00s5 RAQ

0076 TEMP1

0261 NZP T2

1315 SQUARE

0021 LOM GET OLD RANDOM NUMBER AND
0066 RANDM1 ADD TO NEW SQUARED NUMBER
0031 ADM

0101 TEMP

0031 ADM ADD VARTARLE

0074 VAR

0041 STM

0066 RANDM1 NEW RANDOM NUMBER

0051 RAM

0074 VAR

0021 LOM

0101 TEMP CHANGE VARIABLE

00s1 RAM

0074 VAR

0020 LON

0000 EXIT1S 9 RETURN JUMP

0202 ATT T2

0264 uJP T2

0000 EXIT14 0

0020  TESTSX LDN

0077 77 6019608 DATA COMPARE MASK
0041 STM

0025 MASK1A

0021 LDM

0060 MASK] CHECK FOR 609 TAPE DRIVE
0260 ZJP T2 601 DRIVE

1366 TESTSY

0020 LDN

0377 377 609 DATA COMPARE MASK
0041 STM

0025 MASK1A

0020 LDN 609 DRIVE

0004 4

0030  TESTSY ADN

0021 21

0041 STM

0026 FILE 609 ALWAYS HAS PARITY ERROR ON FILE MARK,
0020 LON

0004 720

0172 ATT T1

0202 ATT T2

0264 uJP T2

2070 TESTS

1400 PRG 1407

& LT T #
LA @ %
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0020
0010
0o0lo
0031
0050
0241
1415
0041
0142
0021
0005
0241
1416
0075
0000
0000
0064
0222

0021
0071
0342
0021
0077
0241
1434
0021
0065
0241
1436
0000
0000
0000
0041
0064
0064
0156

po21
0071
93n2
0003
0204
1472
0021
0072
0392
0021
0065
0205
1472
0021
0077
0241
1466

SEL1
CONTR

UNITZ2
UNIT3

NORM2

NORM2A
NORM2B

BUFF2

BUFF2A

BUFF28

REM

EQuU

REM

REM

LDON
CONTR
10

ADM
UNIT
STM
UNIT2
STM
UNTT2X
LDM
LFUNCT
STM
UNIT3
EXF

0

0

UJP
SEL>

L.DM
TAG3A
ATT
L.OM
10TYP
STM
NORMZ2A
LDOM
LWA
STM
NORMZB
0

[

0

ST™M
LAST
uJP
NORM1A

LDM
TAG3A
ATT
CLA
ABR
BUSY1
DM
TAG3B
ATTY
LDM
LWA
ABX
BUSY?2
LOM
10TvyP
STM
BUFF2C

T2

T2

T3

T2

T2

T3
T2

T3

T2

T2

®
L
LA
® #*
SELECT FUNCTION
SET CONTROLLER N

ADD UNIT NUMBER

GET FUNCTION

SELECT TAPE URIV
SELECT FUNCTION

RETURN
1/0 NORMAL 256 W

SET 1/0 TAG

READ OR WRITE FU

SET LAST ADDRESS

READ OR WRITE (7
FIRST WORD ADDRE
LWA ]

SAVE TERMINATING
RETURN

BUFFER I/0 ROUTIN
SET TAG 3 FOR LO
LOWER 8 B1T ADDR

SET TAG FOR LUADI

LLAST WORD aDDRESS
READ IS Lwa 1,

BANK #

n3 @
4 »

sony #
AND RETURN

UMBER

E

ORDS OR LESS

NCTION

* 1

2 OR 73)
$Ss

ADDRESS

E

ADING OF BER REGISTER

ESS ALWAYS ZEROQO

NG OF BXR REGISTER

+]1 OR +2
WRITE IS LWA +2,
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0041
0731
0000
1472
0064
01715
0000
0000
0000
n203
0102
0020
0066
0041
0063
0021
0003
0041
0054
0020
1443
0064
0333
0002
0003
0003
00n3
0016
0014
0003
6000

0020
0016
0102
0020
0014
0302
0003
0041
0057
0322
0057
0116
0057
001}
0025

0261
1674
0055
0057
0260
1544
0035
0075
0261
1522
0064

BUFF2C

BUSY1
BUSY2
BUSY3

GENTAG
1BNKTG
2BNKTG
BUFTAG
INNTAG
oUTTAG
SELTAG
oUTPUT

compz

COMP2A

COMP3A

BSS
BSS

EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
REM
REM

REM

STM
EXPEC2
)
BUSY3
UJP
BUFF1A
2

a

a

TTA
ATT
LON
CODE20
STM
ERRZOD
LDM
ASTAT
STM
AREG

16
14

3 -
6007

LDN
INNTAG
ATT
LON
OUTTAG
ATT
CLA
ST™M
DATAIO
LDI
DATAIO
LSI
DATAIO
LPM
MASK1A

NZP
DATERR
RAO
DATAIO
ZJP
COMP2B
SBM
AMNT1
NZP
COMP2A
UJP

T2
Tl

T1

T3

T3
T1

T2

T2

T2

EXPECT BUFFER INTERRUPT
READ OR WRITE FUNCTION
TAG 2 Jump IF BuUSY

RETURN AFTER OpERATION

BUFFER INDICATES BUSY

RETURN ADDRESS
REPORT ERROR

COMPARE DATA ROUTINE

SET TAGS 1 AND 3 FOR
COMPARING DATA READ AND WRITTEN

START COMPARE wITH FWA

WRITE DATA BANK

DATA READ BANK .

MASK FOR CORRECT TAPE DRIVE
DATA IS 77 IF 01 OR 608 DRIVE
DATA IS 377 IF 609 TAPE DRIVE
G0 TO ERROR ROUTINE

UPDATE COMPAR ADDRESSES

CHECK FOR MORE BANKS

LESS THEN ONE BANK
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0260 COMP1A EXIT, COMPARING FINISHED

0321  COMP2B L.OM 13
0377 377 BOUNDRY ADDRESS
_ REM DATA IS 377 IF 609 TAPE DRIVE
0115 LSM T1
0377 377 BOUNDRY ADDRESS
0011 LPM MASK FOR CORRECT TAPE DRIVE
0025 MASK1A DATA IS 77 IF 601 OR 608 DRIVE
0260 ZJP T2
1562 COMB2C
0020 LON
0377 377
0041 STM DATA ERROR AT BOUNDRY ADDREsS
0057 DATAIO INDICATE BOUNDRY ADDRESS FOR ERROR REPORTER
ngé uJP T2 GO REPORT ERROR
1634 DATERR
0103 coMP2C TTA Tl UP TAG CHECK NEXT BANK
0030 ADN
0001 1
0182 ATT T1
0303 TTA T3
0034 SBN
0015 oUTTAG 1
0260 ZJP T2 IF COMPARE COMPLETED, EXIT
0260 COMP1A
0020 - LDN
0015 ouTTAG 1
0392 ATT T3
0021 LDM SET LWA FOR FINAL BANK OF DATA
0100 AMNT2
0041 STM
0075 AMNT1
0264 uJdP T2
1522 COMP2aA GO COMPARE FINAL DATA BANK
0020 DATERR LDN
0050 CODg13 DATA COMPARE ERROR
0041 STM
0063 ERRCOD STORE ERROR CODE FOR SMM
0322 LoI T3 GET LAST COMPARED EXPECTED DATA WORD
0057 DATAIO
0041 STM STORE FOR DISPLAY
0052 ERRABX
0l22 LDI T1 GET LLAST COMPARED RECEIVED DATA WORD
0057 DATalO
0041 STM STORE FOR ERROR DISPLAY
0054 AREG
0103 TTA Tl
0241 STM T2
1642 SAVF1
0203 TTA T2
0102 ATT T1
0303 TTA T3
0241 STM T2
1645 SAVE3
0020 LLON
1634 COMP2F RETURN ADDRESS
0064 uJrP GO REPORT ERROR VIA SMM
0333 ERPORT
0102  COMP2F ATT Tl
0020 LDN
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