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ABSTRACT

Part 2 of the PDP-15 EAE Diagnostic verifies only correct operation of the EAE
multiply and divide instructions. Part 2 is written in two sections: Section 1
checks EAE instructions against predetermined results. This ranges from setup
operation, through multiply and divide instructions executed back to back;
Section 2 is a random-number check of the signed multiply and signed divide
instructions.

Hardware malfunctions in Section 1 result inan error halt. Hardware mal-
functions in Section 2 result in an error message on the teleprinter.

REQUIREMENTS

Storage

The program when loaded occupies locations 20 to 7500.
Subprograms and/or Subroutines

Teletype Output Package

Signed Multiply Subroutine (modified)

Signed Divide Subroutine (modified)

Equipment

Minimum configuration PDP-15 with EAE option installed

USAGE

Loading

a. Set Bank Mode SW on 1

b. Set address SW to 177088

c. Press reset, press READ-IN.

Calling Sequence

The program halts after loading.

Set address switches to: 208 Section 1 (Constants)
261 Section 2 (Random numbers)
2063 Switch Setting typeout,

Press Reset, press START.

If 283 is chosen, program halts at 6622 after typeout .
To continue, set 288, or 281 in address switches
Press reset, press START.
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3.3

Switch Settings

AC Switches =0 or Down

With all AC switches down, the program results in the following:

a. Hardware malfunctions detected in Section 1 result in an error halt.

b. Hardware malfunctions detected in Section 2 result in an error typeout.

c. At the completion of the error typeout, the processor halts.

d. The program completes whichever section of test it was started in, sequence

AC Switches 1 or Up

W

0

Oggrcﬂon

Delete error typeouts

Halt after EAE operation

‘Repeat EAE operation

(Scope Loop)

Halt ofter EAE sequence

Repeat EAE sequence

Cycle all sections

from each subtest of the section to the next , without halting.

Description

The program will not type out error
messages, but will ring bell on error.

The processor halts after each EAE oper-
ation is initiated and its results are
verified. (Note: Press CONTINUE to
proceed.)

The program repeats the last EAE operation,
If SW2 is set during an error typeout or
halt, the program repeats the operation
that caused the error. (Note: SW1 is test-
ed before SW2.)

The processor halts after each sequence of
testing an EAE operation.

The program repeats the last sequence of
testing an EAE operation; i.e., the pro-
gram repeats the EAE AC sign test and

does not proceed to multiply/divide test.
(Note: The program tests SW3 before SW4.)

At the completion of 77 passes through - the
Set-Up Test, the program proceeds to the
Random Multiply and Divide Test. At the
completion of passes through Random Test
the program repeats the Set-Up Test.

Print "OK" after each pass when SW5 =1



3.4

3.5

Start-Up and/or Entry

Start up, Section 1

Set AC switches = 000000

Set address = 0200

Press Reset

Press START

Start up, Section 2

Set AC switch = 000000

Set address = 0201

Press Reset

Press START

Errors in Usage

Hardware malfunctions detected in Section 1 will result in an error halt. Refer
to the listing using the address in the memory register to identify the error.

Hardware malfunctions detected in Section 2 will result in an error typeout on the
teleprinter, and a processor halt.

a.

Error typeouts are in standard format and include the following
information.

. Type of failure, multiply or divide.

Initial problem set-up, contents of the AC, MQ, and the divisor
and multiplicand.

. The results of the instruction, i.e., if divide, the quotient and

remainder; if multiply, the high and low order product. A
comparison of the results (software vs hardware).

. A printout of the ratio of failure, based on 100 octal iterations.

If the ratio is small, it is recommended that CONTINUE be de-
pressed to find a setup that produces a higher failure ratio.

Then set the address register equal to the contents of the AC and
depress START. This will generate a simulated printout of the EAE
failure. After the printout the program will go into a scope loop,
executing the instruction that failed.



3.5 (Continved)

The abbreviations used by the header are as follows:

Abbreviation Meaning

C(L) The information under this header is the contents of LINK.

C(AC) The information under this header is the contents of AC.

C(MQ) The information under this header is the contents of MQ.

C(sC) The information under this header is the contents of SHIFT
COUNT.

(DIVISOR) The information under this header is the contents of MB-

not sign corrected.
(MULTIPLICAND) The information under this header is the contents of MB-

not sign corrected.

Error Typeout Examples:
a. Sign Multiply

MULS FAILED MULTIPLIER MULTIPLICAND
705722 167372
HIGH ORDER PRODUCT  LOW ORDER PRODUCT
SOFTWARE 762343 133015
HARDWARE 762443 762343
OUT OF 100 CHECKS BAD 1
6443XX (XX = SHIFT COUNT)
b. Sign Divéde
DIVS C(DIVISOR) C(AC) CcMQ)
235012 223506 304176
QUOTIENT REMAINDER
SOFTWARE 741320 146136
HARDWARE 741320 146135
OUT OF 100 CHECKS BAD 1 '
6443XX (XX = SHIFT COUNT)

c. Example of Multiply Simulation -

MULS FAILED MULTIPLIER (AC) MULTIPLICAND
235037 534247
HIGH ORDER PRODUCT LOW ORDER PRODUCT



SOFTWARE 754134 257305
HARDWARE 754134 57305
OUT OF 100 CHECK BAD 100

657110 (10 SHIFTS)

C(L) C(AQ) C(MQ) C(sQ)

0 0 235037 70 (2's compliment of 10)
0 121654 116417 71

0 172602 47207 72

0 217155 23503 73

0 231342 411641 74

0 236435 204720 75

0 117216 502350 76

0 47507 241164 77

(0] 754134 257305 0

d. Example of Divide Simulation

DIVS FAILED C(DIVISOR) C(AQ) C(MQ)
317121 216663 B47735
QUOTIENT REMAINDER  LINK

SOFTWARE 477353 715731 ]

HARDWARE 477353 715731 @

OUT OF 188 CHECK BAD 189

644383

(Program Halts. Set Address Register equal to AC then START. (3.5.g))

(Print out of simulated Divide)

C(L) C(AQ) CMQ) C(sCQ)
g 216663 B47735 g75 ..... Initial AC & MQ after
complenting
g 677542 B47735 o675 ..... 1st subtract
1 577384 117672 876 .....1st shift
ovrflo 1 116425 117672 276 ..... 2nd subtract-overflow .
caused
4} 235052 237565 g77 ..... 2nd shift
'] 715731 237565 g77 ..... 3rd subtract
] 715731 477353 #77 . .....3rd shift-overflow recog-
nized.
1 715731 477353 8477 ..... Last cycle adjust.

Recovery from such Errors

In Section 1, a malfunction causes o processor halt. In Section 2, a mal-
function will generate an error typeout, then halt the processor.

One of the following operations may be necessary if more information about the
-5-



3.6 (Continued)

4.1

failure is needed to repair the malfunction.

a. Repeat the exact operation that detected the failure (possibly a scope loop).
b. Continue normally in the test to generate more information about the failure.
c. Repeat the sequence of operation, or data patterns that detected the failure.
d. Produce a simulation printout of failing multiply or divide instruction.
AC switch control is built into the program to allow for any of these operations
assuming the processor has halted after an error.
These operations may be accomplished as follows:
a. Repeat same operation

Set AC switch 2uportoa 1

Press CONTINUE

Not that AC switch O sllows deletion of error typeout for a scope loop.

b. Continue normally
Press CONTINUE

c. Repeat Sequence
Set AC switch 4 up toa 1
Press CONTINUE

d. Simulation Printout
Set Address Switch = C(AC)

(At completion of Printout the program goes to an automatic scope loop.)

PROGRAM DESCRIPTION

General
The PDP-15 EAE Diagnostic part 2 verifies correct operation of the Multiply and

Divide EAE Instruction. Part 2 itself is written in two logical sections as follows:

Section 1 - Set up test using fixed number

Verifies correct operation of all EAE Multiply and Divide instructions with fixed
numbers.
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4.1 (Continued)

4.2

4.2.1

4.2.2

Section 2 - Random Number

Verifies correct operation of signed Multiply and Signed Divide instruction with
random numbers.

The above sections are to be run sequentially; that is, Section 1 must run before
Section 2.

Test Description

Section 1 Set-Up Test - The Set-Up Test incrementally verifies correct operation
of the multiply and divide instruction.

a. "ADVP" Checks that the memory location following the multiply and/or
divide instruction is not modified by the execution of the instruction and that
the program address counter is properly incremented during the exectuion of

the instruction.

b. "NEAE" Set up check ~ Checks the set-up of all EAE signed, unsigned, in-
teger and fraction, multiply and divide instructions. These instructions are

executed with .a shift count of zero.

c. "SHCT" Shift Counter Test- Executes the Multiply instruction sequentially

starting at a shift count of 1 and incrementing it up to a shift count of 22.

d. "STMUL" Sign multiply and divide test - Test all signed multiply and divide

instructions.

e. "MULTST" Multiply and Divide Test - This test using worse-case number
patterns acts as both a EAE and Adder Test.

f. "MSPEED" Speed Multiply and Divide - This test is in three operations:
(1) a sequence of multiply instructions are executed back to back, (2) then
a sequence of divide instructions are executed, (3) followed by a sequence

of MUL, DIV, MUL, and DIV executed back to back.

Section 2 Random Data Multiply and Divide Test - The Random Data Test verifies

that the EAE will multiply and divide random numbers at shift counts 1 through

maximum (22 for multiply, 23 fordivide) and checks that the LINK is set on

iy



4.2.2 (Continued)

4.2.3

divide overflow.

The sequence of testing is as follows:

{a) Test the Multiply

(1) Generate a random number

(2) Do a software divide

(3) Do a software divide

(4) Compare the results of both operations
(5 LOOP BACK TO 1 TILL DONE

Extended Reliability Test -

a.

If it is desired to run an extended reliability test on the EAE and the
computer is to be left unattended, the halts in Part Il Section 2 should
be changed.

MULCT-2 --~ From a Halt to a NOP (6254)

TIMTEX-2 ---From a Halt to a NOP (6304)

. There is also a counter that counts pass completes "CTCMPT", This

counter is cleared when starting the program or when restarting at

"FIRST" or FIRST + 3 (CTCMPT = 7146).



PAGE 1 EAE-TI

pe200
ap200
20231
00202
20203
20204
20205
20206
20207
00210
20211
80212
P@213
00214
80215
20216
80217
20220
80221
80222
90223
90224
00225
00226
80227
20239
20231
20232
29233
00234
9@235
PB236
2237
Po240
28241
20242
00243
20244
nR245

606624
606627
607047
740000
147176
147177
2087176
673101
740040
741000
740040
447176
600206
147176
147177
207176
653122
7400489
741000
740049
447177
680217
147176
147177
207176
653122
007177
741000
740040
207177
547176
741000
7400480
447176
740000
447177
600230
740000

/EAE PART
/
/START AT
/START AT
/START AT
/

ADVP

.TITLE EAE-~-1I

1

200
201
203

. ABS

MULTIPLY AND DIVIDE-FOR PDP 15

FOR SECTION ONE (CONSTANTS)
FOR SECTION TWO (RANDOM DATA)
FOR SWITCH SETTING TYPEQUTS.

.LOC 200

JMP
JMP
JMP
NOP
NZM
DZM
LAC
MUL
HLT
SKp
HLT
1S2
JMP
DZM
DZM
LAC
MUL
HLT
SKp
HLT
1SZ
JMP
DZM
DZM
LAC
MUL

RUN+1
RUN+4
FIRST

STEMA# /CHECK FOR P HNCREMENT
STEMB# /WITH NO SHIFT
STEMA
-21
/P NOT INCREMENTED (185)

/P OVER INCREMENTED (187)
STEMA
=6
STEMA /CHECK FOR P INCREMENT
STEMB /WITH 22 SHIFT COUNTS
STEMA

/P NOT INCREMENTER (116)

/P OVER INCREMENTED (120)
STEMB
=6
STEMA /1S MEMORY RESTORED
STEMB /CORRECTLY
STEMA

STEMB

SKp
HLT
LAC
SAD
SKP
HLT
1SZ
NOP
1SZ
JMP
NOP

/P OVER INCREMENTER (132)
STEMB
STEMA

/VARIABLE NOT RESTORED CORRECT (136)
STEMA

STEMB
.~14
/EXIT

LEJECT
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?

FAF-11

na246
Q247
ngosn
na251
a@252
hB253
R0254
98255
AB256
6257
nR260
208261
80262
PB263
20264
88265
AB266
00267
20279
0271
28272
20273
00274
ne275
20276
88277
78300
09301
PB302
nv383
o304
208385
AB306
20307
00310
20311
00312
08313
PB314
28315
28316
28317
00320
20321
298322
28323

10a162
124157
744002
207205
652008
207206
6441900
00001
247156
641002
247157
547287
741000
740040
207156
547210
741000
7400490
104130
740000
104157
207205
652000
2087286
644100
777776
047156
6410802
47157
547205
741000
740040
287156
547206
7410080
740040
194130
104157
740000
207207
652000
287206
644100
000001
347156
6413062

/BASIC EAE INSTRUCTION /NO SHIFTS /NO GSM

NEAE

JMS
JMS
STL
LAC
LMp
LAC
EAE

LOOP4 /HLT ADDRESS
LoOP2

(a7@7@7)

(252525)
4170 /SPECIAL INST 644170

noaneal

DAC
LACq
DAC
SAD
SKP
HLT
LAC
SAD
SKP
HLT
JMS
NOP
JMS
LAC
LMQ
LAC
EAE
7777
DAC
LACQ
DAC
SAD
SKP
HLT
LAC
SAD
SKP
HLT
JMS
JMS
NOP
LAC
LMa
LAC
EAE
nane
DAC
LACQ
EJE

FIAC#

FIMQ#
(707@792

/BAD MG, GOOD=787070 (169)
FlacC
(525252

sBAD AC, GOOD=s525252 (164)
HLOOPS

LOOP2
(070707)

(252525)

4100 /SPECIAL INST 644100
76

FIAC

FIMQ
(A70707)

/BAD MQ, GOOD=qa7@7@07 (202)
FIAC
(252525)

/BAD AC, GOOD=252525 (206)
HLOOPS
LOOP2

(707070)

(252525)

4100 /SPECIAL INST 6441009
21

FIAC

cT
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3

FAE-T11

nB324

AB325

A0326
20327
2033@
00331
28332
28333
20334
20335
20336
#0337
00340
28341
00342
n3343
00344
00345
00346
nR347
29350
20351
20352
00353
0354
20355
PB35¢
20357

047157
547207
741000
7400740
207156
547206
741000
740040
104130
104157
740000
207287
652000
207210
644100
777776
247156
641002
847157
547207
741000
740040
207156
547210
741000
740040
104130
184157

DAC FIMQ

SAD (7A787%)

SKP

HLT /BAD MG, GOOD=707070 (224)
LAC FIAC

SAD (252525)

SKP

HLT /BAD AC, GOOD=252525 (23@)
JMS HLOOPS

JMS LO0OP2

NOP

LAC (7070702)

LMG

LAC (525252)

EAE 4109 /SPECIAL INST 644100
777776

DAC FIAC

LACQ

DAC FIMQ

SAD (727072)

SKP

HLT /BAD MG, GOOD=707079@ (246)
LAC FIAC

SAD (525252)

SKP

HLT /BAD AC. GOOD=525252 (252)
JMS HLOOPS

JMS LOOP2

LEJECT



PAGE 4 EAE-11

20360 740000 NEAB NOP
28361 2872085 LAC (970707)

PB3I62 652000 LMQ

20363 207206 LAC (252525)

nB364 654100 FAE 14189 /SPECIAL INST 454100
28365 ne0201 A00a01 »

28366 247156 DAC (IAC

20367 641002 LACq

20370 047157 DAC FIMQ

08371 547211 SAD (onzeoe®

00372 741000 SKP

20373 740040 HLT ¢sBAD MQ, GOOD=a@0000 (279
pB374 287156 LAC FIAC

08375 547206 SAD (252525)

20376 741000 SKP

20377 740040 HLT /BAD AC, G00D=255525 (274)
00400 1041380 JMS HLOOPS

20401 104157 JMS LOOP2

20402 740000 NOP

20403 287205 LAC (970707)

N0404 652000 LMG

20405 287206 LAC (252525) ‘

00406 654100 EAE 14100 /SPECIAL INST 654100
00487 777776 777776

00410 - 247156 DAC FIAC

0411 641002 LACQ

90412 047157 DAC FIMQ

00413 547211 SAD (000000

Pp4a14 741000 SKP

29415 740049 HLT /BAD MO, GO0D=0@0000 (312)
020416 297156 LAC FIAC

#0417 547206 SAD (252525)

0420 741000 SKP

0421 740040 HLT /BAD AC, G00D=252525 (316)
0422 194130 JMS HLOOPS

20423 104157 JMS LOOP2

LEJECT
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n@a424 740000 NOP

nR4az2s5 207207 LAC (707070)

AA426 6572000 LMQ

70427 654100 EAE 14100 /SPECIAL INST 454100
nR43a ngnani P0e0el

20431 N47156 DAC FIAC

AR432 641002 LACQ

28433 P4a7157 DAC FIMQ

20434 547211 SAD (2mo0Ben

0435 741000 SKP

20436 740040 HLT /BAD MQ, GO0D=ngo00Q (333)
08437 207156 LAC FIAC

00440 547207 SAD (707070)

00441 741000 SKP

20442 742040 HLT sBAD AC, GOOD=707@70 (337)
20443 104130 JMS HLOOPS

P0444 184157 JMS LOOP2

20445 740000 NOP

00446 207207 LAC (7m70278)

00447 652000 LMQ

20459 207210 LAC (525252)

00451 654100 EAE 14100 /SPECIAL INST 654100
P0452 777776 777776

92453 247156 DAC FIAC

90454 641002 LACQ

28455 847157 DAC FIMQ

80456 547211 SAD (@noR0@)

28457 741000 SKP

20460 740040 HLT /BAD MQ, GOOD=p00000 (355)
00461 207156 LAC FIAC

#0462 547210 SAD (525252)

20463 741000 SKP

20464 740040 HLT /BAD AC, G00D=525252 (361)
PR465 104130 JMS HLOOPS

AB466 104157 JMS LOOP2

JEJECT
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EAE-T11

AQ467
o470
nB471
20472
20473
@474
#0475
008476
20477
208500
20501
2050,
085083
20504
29505
20506
eesa7
20510
20511
00512
80513
208514
20515
208516
20517
28520
#0521
28522
20523
809524
208525

88526

00527
20530
20531
28532
28533
00534
28535
208536
20537
00540
20541
80542
20543
20544
28545
78546
09547
28550
#0551
20552
208553

740000
207205
652000
207206
673100
7290001
847156
6410082
247157
547206
741000
740040
287156
547211
741000
7400490
104130
104157
740000
207285
652000
287206
673100
777776
847156
641002
247157
5472086
741000
740040
2087156
547211
741000
748040
104130
104157
740000
2087207
652000
207218
673100
09n001
A47156
641002
047157
547210
741000
740048
287156
547211
741000
740040
104130

NMUL

NOP JMULTIPLY INSTRUCTIONS WITH NO SHIFTS
LAC (Q7@787) /CHECKING SETUP, THE FIRST ONE IS
LMO /AC MQ AC MQ
LAC (252525) /7(252525)x (00PN 1)=0A0AR252525
MUL =22

norpe1

DAC F,AC /DUR NG SETUP THE mQ@ [S SET To SoME VA UF
LACQ ,THE EAE INSTRUCTION DOES AN AC EUGAL TO MQ TRANSFER
DAC FIMQ

SAD (252525)

SKP

HLT /BAD MQ, GOOD=252525 (377)

LAC FIAC

SAD (@npaga)

SKP

HLT sBAD AC, GOOD=¢0n0ngeo (403)

JMS HLOOPS

JMS LOO0P?

NOP

LAC (270707)

LMQ

LAC (252525)

MUL =22

777776

DAC FIAC

LACq

DAC FIMQ

SAD (252525)

SKP

HLT /BAD MQ, GOOD=252525 (421)

LAC FIAC

SAD (000000)

SKP

HLT /BAD AC, GOOD=¢20200 (425)

JMS HLOOPS

JMS LOOP2

NOP

LAC (707@78)

LMQ

LAC (525252)

MUL =22

noR001

DAC FIAC

LACQ

DAC FIMQ

SAD (525252)

SKP

HLT /BAD MQ, GO0D=525252 (443)

LAC FIAC

SAD (Qveean

SKP

HLT /8AD AC, GOO0D=poreeno (447)

JMS HLOOPS

JEJECT
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70554
20555
AB556
#8557
nBse6@
561
P0562
20563
28564
80565
A0566
80567
208570
20571
h@572
#0573
P0B574
29575
nB576

104157
740000
207207
652000
2n7210
673100
777776
P47156
641002
747157
547210
741000
743340
287156
547211
741000
740049
104130
104157

JMS LOOP?2
NOP

LAC (77707
LMG

LAC (52525
MUL =22
777776

DAC FIAC
LACQ

DAC FIMQ

)

2)

SAD (525252)

SKP

HLT

LAC FIaC
SAD (9noe@
SKP

HLT

JMS HLOOPS
JMS LOOP2
LEJECT

/BAD MQ,
[}

/BAD AC,

G00D=525252

GOOD=por000

(465)

(471)
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nes77 7400300 NMULS NOP

0600 207285 LAC (978707) /SIGNED MULTIPLY NO SHIFTS
n0601 652200 LMQ

206872 207206 LAC (252525)

#0603 677100 MULS =92

N0604 82001 NeARR1

20605 247156 DAC fpIAC

20606 641002 LACq

20607 747157 DAC FIMQ

Pa610 547206 SAD (252525)

00611 7410080 SKP

#0612 740040 HLT /BAD MQ, GOOD=252525 (507)
00613 207156 LAC FIAC :

00614 547211 SAD (072R00)

20615 741000 SKP

20616 740040 HLT /BAD AC, GOOD=zgpgeo@@ (513)
PA617 104130 JMS HLOOPS

20620 104157 JMS LOOP?2

208621 740000 NOP

00622 207205 LAC (878707)

20623 652000 LMG

20624 207206 LAC (252525)

P8625 677100 MULS -22

88626 777776 777776

00627 047156 DAC FIAC

20630 641002 LACQ

00631 247157 DAC FIMQ

RA632 547206 SAD (252525)

00633 7410080 SKP

20634 740040 HLT /BAD MQ, GOOD=252525 (531)

.EJECT
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EAE-T1

Po635
nB636
0637

02640
pR641
00642
PB3643
AB644
AR645
20646
20647
78650
@0651
PB652
#0653
8R654
B0655
PB656
83657
70660
no661
20662
AP663
PB664
P0665
NB666
PB667
00670
20671
nA672
nB673
#0674
20675
nB676
P0677
0a700
20701
09702
207083
20704
P@7905
20706

207156
547211
741000

7400048
124130
184157
740000
207287
652000
207210
677100
2p0001
N47156
641002
047157
547210
741000
740040
207156
547212
741000
748040
184130
104157
740000
207207
652000
2072180
677100
777776
847156
641002
47157
547210
741000
740040
207156
547212
741000
740040
1041390
104157

LAC FIAC
SAD. (B7900%)
SKP

HLT /BAD AC, GOOD=pon@00
JMS HLOOQPS

JMS LO0OP2

NOP

LAC (707079)

LMQ

LAC (525252

MULS =22

naeR1

DAC FIAC

LACQ

DAC FIMQ

SAD (525252)

SKP .

HLT /BAD MQ, G00OD=525252
LAC FIAC

SAD (777777)

SKP

HLT /BAD AC, GOOD=777777
JMS HLOOPS

JMS LOOP2

NOP

LAC (707070)

LMQ

LAC (525252)

MULS =22

777776

DAC FJAC

LACQ

DAC FIMQ

SAD (525252)

SKP

HLT /BAD M@, GO0OD=525252
LAC FIAC

SAD (777777)

SKP

HLT /BAD AC, GOOD=777777
JMS HLOOPS

JMS LOO0P2

JEJECT

(535)

(553)

(557)

(575)

(681)
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00707 740000 NDIV NOP /DIVIDE INSTRUGTION NO SHIFTS

ep71mp 207205 LAC (@37@707) /THE EAE INSTRUCTIONS DOFS NOT
/CHANGF THE AC OR THFE MQ

28711 652000 LMQ

20712 207206 LAC (252525)

20713 660300 DIV -23

00714 290001 200001

28715 747156 DAC g [AC

29716 641002 LACqQ

08717 047157 DAC FIMQ

aa720 547205 SAD (870787)

08721 741000 SKP

08722 740040 HLT /BAD MG, GOOD=zp703707 (617)

020723 207156 LAC FIAC

20724 5472086 SAD (252525)

20725 741000 SKP

90726 740040 HLT /BAD AC, GOOD=252525 (623)

08727 104130 JMS HLOOPS

20730 194157 JMS LOOP?

20731 740000 NOP

20732 740800 NOP

29733 2072085 LAC (870707

20734 652000 LMQ

00735 207286 LAC (252525

208736 660300 DIV =23

20737 777776 777776

20740 247156 DAC FIAC

00741 641002 LACQ

08742 747157 DAC FIMQ

AB743 547205 SAD (278707)

28744 741000 SKP

28745 740040 HLT /BAD MG, G0O0D=070787 (642)

20746 207156 LAC FIAC

20747 547206 SAD (252525)

20750 741000 SKP /BAD AC, GOOD=252525 (646)

20751 740049 HLT

20752 104130 JMS HLOOPS

nB753 104157 JMS LOOP2

JEJECT



PAGE 11

EAE-TI

20754
28755
28756
o757
Q760
nR761
8762
AB763
PR764
20765
PB766
28767
22770
PA771
20772
00773
00774
80775
28776
00777
91000
21001
#1002
21003
p1084
21005
p10@e6
n1087
21010
21011
91012
91913
210614
21015
01016
1017

740000
207287
652900
207210
660320
neR001
247156
641002
#47157
547207
741000
740040
207156
547210
741000
740040
104130
104157
740000
207207
652000
207210
660300
777776
247156
641002
847157
547207
7410080
740840
207156
547210
741000
7400480
184130
104157

NOP

LAC (727070

LMQ

LAC (525252

DIV -23

nenonl

DAC FIAC

LACQ

NDAC FIMQ

SAD (797@77)

SKP

HLT /BAD MQ, GOOD=7@0707@
LAC FIAC

SAD (525252

SKP

HLT /BAD AC, GOOD=525252
JMS HLOOPS

JMS LOOP2

NOP

LAC (7047070

LMQ

LAC (525252

DIV -23

777776

DAC FIAC

LACQ

DAC FIMQ

SAD (707078)

SKP /BAD MQ, GOOD=707070
HLT

LAC FIAC

SAD (525252

SKP /BAD AC, GOOD=525252
HLT

JMS HLOOPS

JMS LOOP2

LEJECT

(664)

(670)

(706)

(712)
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1020 740300 NDIVS NOP /NO SHIFTS DIVIDE SIGNFD
?1021 297205 LAC (@78707)

n1022 652200 LMQ

#1023 297206 LAC (252525

h1024 664300 DIVS =23

n1025 nQA001 neARAY

21026 247156 DAC FIAC

01027 6410082 LACq

71030 047157 DAC FIMQ

01031 547205 SAD (0787087)

21032 741000 SKP .

#1033 740040 HLT /BAD MG, GOOD=p70707 (730)
01034 207156 LAC FIAC

21035 547206 SAD (252525%)

21036 741000 SKP

91037 7403040 HLT /BAD AC, G00D=252525 (734)
21040 1941390 JMS HLOOPS

01041 104157 JMS LOOP?2

21042 740000 NOP

71043 207205 LAC (870707

01044 652000 LMQ

21045 2087206 LAC (252525

21046 664300 DIVS -23

21047 777776 777776

21050 047156 DAC FIAC

21051 641002 LACQ

21052 047157 DAC FIMQ

n1053 547205 SAD (078707

21054 741000 SKP

01055 740040 HLT /BAD MQ, GOOD=@70787 (752)
21056 207156 LAC FIAC

21057 547206 SAD (252525)

210860 741000 SKP '

21061 740040 HLT /BAD AC, G00D=252525 (756)
01062 184139 JMS HLOOPS

JEJECT



PAGE 13 EAE-T]

A1RA63
n1064
1265
11066
21067
n1070
p1071
01872
41073
A1074
210875
N1876
@1077
21100
91101
211082
211083
21104
21105
21186
1107
21110
21111
01112
#1113
fi1114
21115
1116
21117
n1120
21121
n1122
01123
21124
#1125
21126

104157
7400300
207207
652900
207206
664300
ponan1
641002
747157
547207
741000
740840
287156
547206
741000
740040
184130
104157
740000

207207,

652000
207210
664300
777776
B47156
641002
247157
547207
741000
740040
207156
547210
741000
740040
104130
104157

JMS L OOP?2
NOP
LAC (7007072
LMQ
LAC (252525
DIVS =23
00301
LACQ
DAC FIMq
SAD (727@7@)
SKP
HLT /BAD MQ, GOOD=7@7870
LAC FIAC
SAD (252525)
SKP
HLT /BAD AC, GOOD=252525
JMS HLOOPS
JMS LOOP?2
NOP
LAC (747070
LMQ
LAC (525252
DIVS =23
777776
DAC FIAC
LACQ
DAC FIMQ
SAD (7n7070
SKP
HLT /BAD MG, GO0OD=70797@
LAC FIAC
SAD (525252)
SKP
HLT /BAD AC, GO0D=525252
JMS HLOOPS
JMS LOOP2
/INTEGER DIVIDE
/1 CLEAR M@
/2 AC TO MQ
/3 CLEAR AC
JEJECT

(773)

(777)

(1015)

(1921
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n1127
21130
#1131
81132
81133
#1134
61135
81136
#1137
P1140
A1141
B1142
91143
01144
21145
1146
21147
01150
91151
01152
#1153
81154
214155
#1156
01157
21160
01161
21162
81163
n1164
31165
81166
01167
81179
01171
#1172

EAE-11

7400080
207205
652080
207286
673308
A003901
047156
$41002
347157
547206
741000
740040
207156
547211
741000
740040
104130
104157
740000
207205
652000
287286
673380
777776
P47156
641002
047157
5472086
741000
740040
287156
547211
741000
740040
104130

. 104157

NIDIvV

NOpP
LAC
LMQ
LAC

IDTV

/NO SHIFT INTEGER DIVIDE

(8708707)

(252525
-?3

ABR0A1

DAC

FIAC

LACq

DAC
SAD
SKP
HLT
LAC
SAD
SKP
HLT
JMS
JMS
NOP
LAC
LMQ
LAC

FIMQ
(252525

/BAD MQ, GO0D=252525
FIacC
(000000)

/BAD AC, GOOD=po0B0Q
HLOOPS
LOOP2
(878707

(252525

IDIV -23
777776

DAC

LACQ

DAC
SAD
SKP
HLT
LAC
SAD
SKP
HLT
JMS
JMS

FIAC

FIMQ
(252525

/BAD MQ, GO00D=252525
FIAC
(000000)

/BAD AC, GOOD=p@P000
HLOOPS
LOOP2

.EJECT

(1037)

(1043)

(1061)

(1065)
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21173
91174
7?1175
21176
"1177
01200
91201
21202
01203
01204
01205
01206
21207
91210
91211
#1212
91213
01214
#1215
#1216
91217
91220
91221
01222
81223
n1224
81225
01226
01227
01230
81231
81232
91233
91234
81235
01236

740000
207207
6529008
207206
673300
NR0301
B47156
641002
047157
547206
741000
740040
2087156
547211
741000
740848
104130
104157
740000
207207
6520008
207210
673300
777776
P47156
641002
247157
547210
741000
740040
207156
547211
741000
740048
104130
104157

NOP

LAC (727@79

LMQO

LAC (252525)

IDIV =23

700001

DAC FIAC

LACQ

DAC FIMQ

SAD (252525

SKP

HLT /BAD MQ, GO00D=252525
LAC FIAC

SAD (970000

SKP

HLT /BAD AC, GOOD=@@0P00@0
JMS HLOOPS

JMS LOOP2

NOP

LAC (707079

LMQ

LAC (525252

IDIV =23

777776

DAC FI1AC

LACQ

DAC FIMQ

SAD (525252

SKP

HLT /BAD MQ, G00D=s525252
LAC FIAC

SAD (@n0080)

SKP

HLT /BAD AC, GOOD=pp000@
JMS HLOOPS

JMS LOOP2

JEJECT

(1103)

(1107,

(1125)

(1131)
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EAE-TI

#1237
n1240
21241
A1242
21243
91244
01245
01246
01247
A1250
#1251
81252
#1253
01254
91255
01256
81257
21260
81261
21262
81263
01264
81265
91266
01267
21270
81271
81272
81273
01274
81275
81276
81277
81300
21301
01382

740009
287205
652000
207206
677300
2en001
047156
641002
047157
547206
741000
740040
2087156
547211
741000
740040
104130
104157
740000
207205
652000
207286
6773080
777776
047156
641002
047157
547206
741000
740040
287156
547211
741000
740040
104130
104157

NIDIVS

NOP /NO SHIFTS INTEGFER DIVIDF
LAC (070707)

LMQ

LAC (252525

IDIVS -23

apren1

DAC fIAC

LACq

DAC FIMQ

SAD (252525)

SKP

HLT /BAD MQ, GOOD=252525
LAC FIlAC

SAD (0np00n)

SKP

HLT /BAD AC, GOOD=poo@0o0
JMS HLOOPS

JMS LOOP2

NOP

LAC (a78707

LMO

LAC (252525

IDIVS -23

777776

DAC FIAC

LACQ

DAC FIMQ

SAD (252525)

SKP

HLT /BAD MQ, GO0D=252525
LAC FIAC

SAD (0020008)

SKP

HLT /BAD AC, GOOD=e0m000
JMS HLOOPS

JMS LOOP2

EJECT

(1147)

(1153)

(1171)

(1175)

SIGNFD
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71303
n1304
#1305
#1306
31307
#1310
71311
21312
81313
71314
#1315
21316
#1317
01320
31321
01322
#1323
21324
01325
01326
21327
01330
#1331
01332
21333
21334
21335
P1336
#1337
01340
21341
21342
01343
81344
71345
21346

740000
207207
652000
227210
677300
200001
n47156
641002
247157
547210
741000
740049
207156
547212
741000
740040
1041380
104157
740000
207287

652000 .

207218
677300
777776
347156
641002
P47157
547210
741000
740040
207156
547212
741000
740040
1841390
104157

NOP

LAC (707070

LMQ

LAC (525252

IDIVS =23

nR0NB1

DAC FIAC

LACQ

DAC FIMQ

SAD (525252

SKP

HLT /BAD MQ, G0OOD=525252
LAC FIAC

SAD (777777

SKP

HLT /BAD AC, G000=777777
JMS HLOOPS

JMS LOOP?2

NOP

LAC (7978790

LMG

LAC (525252

IDIVS -23

777776

DAC fF1AC

LACQ

DAC FIMQ

SAD (525252

SKP

HLT /BAD MQ, G00D=525252
LAC FIAC

SAD (777777)

SKP

HLT /BAD AC, GOOD=777777
JMS HLOOPS

JMS LOOP2

/FRACTION DIVIDE
/1 CLEAR MQ

JEJECT

(1213)

(1217)

(1235)

(1241)
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01347 740000 NFRDIV NOP /NO SHIFT FRACTION DIVIDE
#1350 207285 LAC (270707)

A1351 652000 LMQ

1352 207206 LAC (252525

1353 670300 FRDIV -23

#1354 A0n001 naAeA1

#1355 A47156 DAC p1AC

21356 641002 LACq

#1357 47157 DAC FIMQ

91369 547211 SAD (@70009

P1361 741000 SKP

#1362 740840 HLT sBAD MQ, GOOD=gued@aa (1257)
#1363 207156 LAC FIAC

01364 547206 SAD (252525)

21365 741000 SKP

21366 7400460 HLT sBAD AC, GOOD=252525 (1263)
01367 104139 JMS HLOOPS

21370 104157 JMS LOOP2

91371 740008 NOP

n1372 207285 LAC (970787 -

01373 652000 LMQ

91374 287206 LAC (252525

#1375 670300 FRDIV -23

81376 777776 777776

81377 247156 DAC FIAC

21400 641002 LACQ

A1401 847157 DAC FIMQ

91402 547211 SAD (970009)

21403 7410080 SKP

81404 740040 HLT /BAD MQ, GOOD=9000900 (1301)
#1405 207156 LAC FIAC

#1486 547206 SAD (252525)

31487 741000 SKP

01410 740040 HLT /BAD AC, GOOD=252525 (1305)
P1411 104130 JMS HLOOPS

B1412 104157 JMS LOOP2

LEJECT
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"1413 740000 NOP
1414 207207 LAC (727@7@
71415 652000 LMQ
01416 207206 LAC (252525
01417 670300 FRDIV -23
71420 200001 L LY B
71421 947156 DAC FIAC
a1422 641002 LACQ
21423 247157 DAC FIMQ
71424 547211 SAD (020007)
21425 741000 SKP
01426 740040 HLT /BAD MQ, GO00D:=000000 (1323)
81427 207156 LAC FIAC
#1430 547206 SAD (252525)
91431 741000 SKP
21432 740040 HLT /BAD AC, G00D=252525 (1327
01433 104130 JMS HLOOPS
91434 184157 JMS LOOP2
21435 740000 NOP
01436 207207 LAC (747870@
01437 652000 LMQ
01440 207210 LAC (525252
01441 670300 FRDIV -23
01442 777776 777776
21443 047156 DAC FIAC
01444 641002 LACQ
01445 047157 DAC FIMQ
#1446 547211 SAD (270000)
21447 7410080 SKP
0914590 740040 HLT /BAD MQ, G00D=@@0000 (1345)
01451 207156 LAC FIAC
81452 547210 SAD (525252)
21453 741000 SKP
#1454 740040 HLT /BAD AC, G00Dz525252 (1351)
21455 1904130 JMS HLOOPS
71456 194157 JMS LOOP2
/PDP-15 EAE 11 - TAPE 2
/
al4s7 740000 NFRDVS NOP /NO SHIFTS FRACTION DIVIDE SIGNED
01460 207285 LAC (©78707)
21461 652000 LMQ
21462 207206 LAC (252525
91463 674300 FRDIVS =23
01464 200001 00n0R]
21465 247156 DAC FIAC
81466 641002 LACQ
01467 047157 DAC FIMQ
01470 547211 SAD (070000)
21471 741000 SKP
91472 740040 HLT /BAD MQ, GOOD=porQna (1367)
21473 207156 LAC FIAC
01474 547206 SAD (252525)
21475 741000 SKP
01476 740040 HLT /BAD AC, GOOD=252525 (1373)

#1477 104130 JMS HLOOPS
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EAE-T]

1500
21501
01502
215083
21504
21585
21506
01587
91510
1511
f1512
P1513
01514
#1515
81516
21517
#1520
21521
01522

104157
740000
287205
652000
207206
674300
777776
N47156
641002
247157
547211
741000
740040
207156
547206
741000
740040
104130
184157

JMS LOOP2

NOP

LAC (970707

LMQ

LAC (252525

FRDIVS =23

777776

DAC g1AC

LACq

DAC FIM@Q

SAD (300000)

SKP

HLT /BAD MG, GOOD=ppeooQ
LAC FIAC

SAD (252525)

SKP

HLT /BAD AC,: +99 :252525
JMS HLOOPS

JMS LOOP2

.EJECT

(1411)

(1415)
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21523
#1524
721525
n1526
81527
B1530
01531
n1532
21533
01534
A1535
81536
#1537
81540
21541
B1542
21543
21544
#1545
71546
1547
21550
31551
01552
@1553
A1554
#1555
21556
#1557
#1560
#1561
R1562
21563
21564
#1565
01566
01567
215790

740000
207207
652000
207206
674300
200001
P47156
6410082
047157
547211
741000
740040
207156
547206
741000
740040
104130
104157
7400008
207207
652000
207210
674300
777776
247156
641002
047157
547212
741000
7400840
207156
547210
7410880
740040
1841360
104134
184162
104157

NOP
LAC (727@7
LMQ

LAC (25252
FROIVS -23
noeon1

DAC FIAC
LACOQ

DAC FIMQ
SAD (27000
SKP

HLT

LAC FIAC
SAD (25252
SKP

HLT

JMS HLOOPS
JMS LOOP?
NOP

LAC (72707
LMQ

LAC (52525
FRDIVS -23
777776

DAC FIAC
LACOQ

DAC FIMQ
SAD (77777
SKP

HLT

LAC FIAC
SAD (52525
SKP

HLT

JMS HLOOPS
JMS HLOOPM
JMS LOOP4
JMS LOOP2
JEJECT

@

5

)
/BAD MO, GOOD=ppoeono
5)

/BAD AC, G00D=252525

7

2

7)
/BAD MQ, GOOD=777777
2)

/BAD AC, G00D=z525252

(1433)

(1437)

(1455)

(1461)



PAGE 22
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A1571
1572
21573
B1574
#1575
81576
21577
A1600
h1601
01602
01603
01604
#1605
21606
R1607
1610
Alell
91612
21613
81614
91615
81616
#1617
#1620
21621
01622
#1623
81624
81625
01626
81627
21632
01631
01632
01633
P1634
81635
81636
21637
01640
21641
P1642
P1643
01644
21645
81646
#1647
01650
81651
01652
31653

744200
207212
673101
700001
247156
547211
741000
740040
641002
047157
547212
741000
740340
6410801
740200
747040
104130
104157
207212
673182
nPad02
847156
547213
741000
740040
64198082
247157
547214
7410200
747040
641001
740200
740040
194130
104157
287212
673183
0000084
247156
547215
7410080
7400480
6410082
847157
547216
7410090
740840
641001
740208
740040
134130

/SHIFT COUNTER TEST

SHCT1

SHcT?

SHCT3

cLt

LAC (777777
MUL -21
ABABA1L

DAC pIAC#
SAD (@Qnenoe
sK

ALT

LACGQ

DAC FIMQg
SAD (777777
SKP
HLT
LACS
SZA
HLT /BAD
JMS HLOOPS

JMS LOOP2

LAC (777777
MUL -20

200002

DAC FIAC

SAD (670001
SKp

HLT

LACQ

DAC FIMQ
SAD (577777
SKP

HLT

LACS

SZA

HLT

JMS HLOOPS
JMS LOOP2
LAC (777777
MUL =17
A0A004

DAC FIAC
SAD (273003
SKp

HLT

LACG

DAC FIMQ
SAD (477777
SKP

HLT

LACS

SZA

HLT

JMS HLOOPS
JEJECT

/BAD

/BAD

/BAD

/BAD

/BAD

/BAD

/BAD

/BAD

AC,

MQ,

SC,

AC,

MQ,

SC,

AC,

MQ,

SC,

/MULTIPLY WITH

G0OD=zpgoome

G00D=777777

G00D=ppnR0@00

/MULTIPLY WITH

G00D0=000001

G00D=577777

G00D=000000

/MULTIPLY WITH

GO0D=000083

GO0D=477717

GOOD=ep0PPRPY

SHIFT OF ONE

(1475)

(1502)

(1585)
SHIFT OF TWO

(1516)

(1523)

(1526)

SHIFT OF THREE

(1537)

(1544)

(1547)



PAGE 23
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D1654
91655
21656
31657
1660
01661
01662
01663
81664
P1665
N1666
01667
81679
B1671
01672
01673
91674
#1675
21676
91677
21700
21701
81702
21703
017904
91705
021706
21707
#1710
21711
81712
$1713
1714
21715
01716
1717
81720
#1721
81722
21723
81724
91725
81726
21727
81730
91731
81732
81733
1734
81735
721736

104157
287212
673124
200210
N47156
547217
741000
740040
641002
747157
547220
741000
740040
641001
740200
740040
194130
184157
207212
673105
2800820
P47156
547221
741000
740340
641002
247157
547222
741000
740040
641001
740200
740040
104130
104157
207212
673106
000040
047156
547223
741000
740048
6410802
847157
547224
741000
740040
641001
740200
740040
194130

SHCT4

SHCTS

SHCT6

JMS LO0OP2

LAC (777777
MUL -16

pe0010

DAC FIAC

SAD (8720007
SKP

HLT /BAD
LACO

DAC FIMQ

SAD (437777
SKP
HLT
LACS
SZA
HLT /BAD
JMS HLOOPS

JMS LOOP2

LAC (777777
MUL -15

00020

DAC FIAC

SAD (@nge17
SKp

HLT

LACQ

DAC FIMQ
SAD (417777
SKP

/BAD

/BAD

HLT /BAD
LACS

SZa

HLT /BAD
JMS HLOOPS

JMS LOOP2

LAC (777777
MUL -14

P00040

DAC FIAC

SAD (800037
SKP

HLT /BAD
LACG

DAC FIMQ

SAD (407777
SKP

HLT /BAD
LACS

SZA

HLT /BAD
JMS HLOOPS

JEJECT

AC,

Ma,

ScC,

AC,

MQ,

sc,

AC,

MQ,

ScC,

/SHIFT OF FOUR

GO00=porpa7

G00D=437777

G00D=po00OR@

/SHIFT OF FIVE

G00D=002017

GO0D=417777

GO0OD=poRoM0o

/SHIFT OF SIX

GOOD=p0PR37

GO0D=407777

GO0D=p0o0000

(156@)

(1565)

(1574)

(1601)

(1626)

(1611)

(1622)

(1627)

(1632}
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#1737
1740
01741
01742
#1743
A1744
81745
01746
81747
71750
81751
81752
#1753
P1754
21755
21756
81757
01769
01761
01762
21763
1764
81765
#1766
81767
21770
21771
#1772
81773
81774
21775
01776
81777
22000
22001
82002
22003
02004
22005
B2806
02887
02010
#2011
02012
220813
P2014
22815
p2816
22017
02020
p2021

104157
207212
673107
AQnr100
N47156
547225
741008
740040
641002
P47157
547226
741000
740040
641001
740200
740040
194130
104157
287212
673110
2008200
247156
547227
741000
740040
641002
047157
547230
741000
740040
641001
740200
740840
194130
104157
207212
673111
00@400
847156
547231
741008
740040
641002
247157
547232
741000
740048
641001
740200
740040
194130

SHCT?

SHCT10

SHCT11

JMS LOOP?2
LAC (777777
MUL -13
A0B1R0

DAC FIAC
SAD (2nge77
sKp

HLT

LACQ

DAC FIMQ
SAD (423777
SKP

HLT

LACS

SZA

HLT

JMS HLOOPS
JMS LOOP2
LAC (7777277
MUL -12
000200

DAC F1AC
SAD (049177
SKp

HLT

LACQ

DAC FIMQ
SAD (401777
SKP

HLT

LACS

SZA

HLT

JMS HLOOPS
JMS LOOP2
LAC (777777
MUL -1t
700400

DAC FIAC
SAD (0n@377
SKP

HLT

LACQ

DAC FIMQ
SAD (478777
SKP

HLT

LACS

SZA

HLT

JMS HLOOPS
JEJECT

/BAD

/BAD

/BAD

/8AD

/BAD

/BAD

/BAD

/BAD

/BAD

AC,

MQ,

sSc,

AC,

MQ,

SC,

AC,

MQ,

Sc,

/SHIFT OF SEVEN

GO0D=000077

GO0D=403777

GOO0D=0000600

/SHIFT OF TEN

G00D=p0@177

GOOD=481777

GO0OD=go00ore

(1643)

(1650)

(1653)

(1664)

(1671)

(1674)

/SHIFT OF ELEVEN

G00D=0008377

GOOD=400777

GOOD=penoee

(1705)

(1712)

(171%)
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EAE-TI

22022
02023
2024
#2025
02026
22027
#2030
22031
#2032
#2033
02034
02035
02036
#2037
02040
22041
P2042
@2p43
02044
92045
#2046
22047
72050
22051
22052
#2053
92054
#2055
82056
22057
02060
02061
92062
#2063
02064
22065
02066
02067
02870
02071
02072
92073
22074
22075
22076
02077
22100
p2101
02102
02103
#2104

104157
207212
673112
72131000
#47156
547233
741000
740040
641002
A47157
547234
741000
740340
641001
740200
740040
194130
104157
207212
673113
202000
P47156
547235
741000
740040
641002
247157
547236
741000
740340
641001
740200
740040
194130
104157
207212
673114
Po40@0
047156
547237
741000
7408040
641002
247157
547240
741000
740040
641001
740200
740049
104130

SHCT1?2

SHCT13

SHCT14

JMS LOOP?2

LAC (777777
MUL -14

nQ1000

NDAC FIAC

SAD (@87@777
SKP

HLT /BAD
LACQ

DAC FIMQ

SAD (470377
SKP

HLT /BAD
LACS

SZA

HLT /BAD
JMS HLOOPS

JMS LOOP2

LAC (777777
MUL -7

202000

DAC FIAC

SAD (841777
SKP

HLT /BAD
LACQ

NDAC FIMQ

SAD (470177
SKP

HLT /BAD
LACS

SZA

HLT /BAD
JMS HLOOPS

JMS LOoOP2

LAC (777777
MUL -6

nB4a200

DAC FIAC

SAD (083777
SKp

HLT /BAD
LACQ

DAC FIMQ

SAD (470077
SKP

HLT /BAD
LACS

SZA

HLT /BAD
JMS HLOOPS

LEJECT

AC,

Ma,

SC,

AC,

MQ,

SC,

AC,

Ma,

sSc,

/SHIFT OF TWELVE

GO0D=@pn777 (1726)
G00D=400377 (1733)
G00D=0pRoRA0 (1736)

/SHIFT OF THIRTEEN

GO0D=001777 (1747)
GO0D=400177 (1754)
GO0D=000000 (1757)

/SHIFT OF FOURTEEN

G00D=0B3777 (1770)
GOOD=400077 (1775)
GO0D=0n00000 (2a00)



PAGE 26

EAE-1]

n21085
No1d6
22107
B2110
A2111
n2112
#2113
82114
#2115
#2116
02117
82120
02121
82122
92123
02124
22125
02126
82127
82130
22131
82132
72133
#2134
82135
02136
82137
P21490
92141
92142
92143
92144
22145
B2146
#2147
82150
#2151
#2152
#2153
#2154
#2155
#2156
#2157
82160
92161
02162
#2163
P2164
82165
#2166
22167

184157
207212
673115
717000
n47156
547241
741000
740040
641002
047157
547242
741000
740040
641001
740200
740040
134130
104157
207212
673116
020000
247156
547243
741000
740040
641082
847157
547244
741000
740040
641001
740200
7400480
104130
104157
207212
673117
240000
847156
547245
741000
740040
641002
#47157
547246
741000
747040
641001
740200
740040
104130

SHCT15

SHcT16

SHCT17

JMS LOOP2

LAC (777777
MUL -5

n1¢002

DAC fIAC

SAD (@8a7777

SK

HL /BAD
LACQ

DAC FIMQ

SAD (400037
SKP

HLT /BAD
LACS

SZA

HLT /BAD
JMS HLOOPS

JMS LOOP2

LAC (777777
MyL -4

020000

DAC FIAC

SAD (917777
SKp

HLT /BAD
LACQ

DAC FIMQ

SAD (400017
SKP

HLT /BAD
LACS

SZA

HLT /BAD
JMS HLOOPS

JMS LOOoP?

LAC (777777
MUL -3

240000

DAC FIAC

SAD (837777
SKP

HLT /BAD
LACQ

DAC FIMQ

SAD (400007
SKP

HLT /BAD
LACS

SZA

HLT /BAD
JMS HLOOPS

JEJECT

AC,

MQ'

sc,

AC,

MQ,

sc,

AC,»

MQ,

Sc,

/SHIFT OF FIFTEEN

G00D=007777 (22811)
G00D=4808037 (2016)
G00D=poz0s0 (2821)

/SHIFT OF SIXTEEN

G000=017777 (2032)
G00D=400017 (2837)

GO0D=00R0a0 (2042)

/SHIFT OF SEVENTEEN

GO00D=037777 (2053)
G00D=400007 (2060)
GO0D=n0R220 (2063)
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EAE-TI

22170
P2171
n2172
#2173
02174
22175
02176
02177
02200
w2201
02202
02203
822024
02205
92206
82207
02210
n2211
02212
22213
02214
02215
82216
82217
02220
02221
p2222
22223
02224
02225
062226
na2227
82230
02231
02232
82233
02234
82235
82236
02237
02240
02241
n2242
02243
P2244
02245
B2246
02247
82250
32251
02252
02253
22254

104157
207212
673120
100000
047156
547247
741000
740040
641002
M47157
547250
741009
740040
641001
740208
740040
104130
104157
207212
673121
200000
247156
547251
741000
740040
641002
047157
547252
7410080
740040
641001
740200
740040
104130
104157
207212
653122
400000
747156
547253
741000
740040
641002
047157
547254
741000
740040
641001
740200
7400240
104130
104134
104162

SHCT20

SHCT21

SHCT22

JMS LOOP?2

LAC (777777
MUL -2

140000

DAC FIAC

SAD (877777
SKP

HLT /BAD
LACQ

DAC FIMQ

SAD (47n0003
SKP

HLT /BAD
LACS

SZA

HLT /BAD
JMS HLOOPS

JMS LOOP2

LAC (777777
MUL -1

200000

DAC FAC

SAD (177777
SKpP

HLT /BAD
LACQ

DAC FIMQ

SAD (400001
SKP

HLT /78AD
LACS

SZA

HLT /BAD
JMS HLOOPS

JMS LOOP2

LAC (777777)
MUL

400000

DAC FIAC

SAD (377777
SKp

HLT /BAD
LACQ

DAC FIMQ

SAD (400000
SKP

HLT /BAD
LACS

SZA

HLT /BAD
JMS HLNOOPS

JMS HLOOPM

JMS LOOP4
JEJECT

AC,

Ma,

SC,

AC,

MO'

sc,

AC,

M@,

Sc,

/SHIFT OF TWENTY

G000=077777 (2074)
GOOD=402803 (2101)
GO0D=npoRaP (2104)

/SHIFT OF TWENTYONE

G00D=177777 (2115)
GO0D=4p0P001 (2122)
G00D=pEP00D (2125)

/SHIFT OF TWENTYTWO

G000=377777 (2136)
GO0D=400000 (2143)
GOOD=0nonoQ0 (2146)
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EAE-1]

02255
92256
A2257
02260
92261
82262
22263
02264
02265
82266
82267
02270
82271
92272
02273
P2274

02275
02276
02277
92300
02301
22302
#2303
22304
22305
02306
02307
02310
92311
02312
2313
92314

104157
287255
652000
207256
647301
377777
847156
547256
741000
740040
641002
n47157
547257
741000
7408040
184130

194157
207255
652000
207256
640302
377777
947156
547268
741000
740040
641002
047157
547261
741008
740040
104130

/DIVIDE SHIFT TEST

DSC1

/
psSc2

JMS LOOP2
LAC (52523
LMQ

LAC (0852524
DIV=22
377777

DAC pIAC#
SAD (A52524
skp

HLT

LACQ

DAC FIMQg
SAD (125246
SKP

HLT

JMS HLOOPS

JMS LOOP2
LAC (52523
LMQ

LAC (0852524
Dlv-21
377777

DAC FIAC
SAD (125259
SKpP

HLT

LACG

DAC FIMQ
SAD (252514
SKP

HLT

JMS HLOOPS
LEJECT

/SHIFT OF ONE

/BAD AC; GOOD

/BAD MQ; GOOD

/SHIFT OF TWO

/BAD AC; GOOD

/BAD MQ; GOOD

052524

125246

125259

252514
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EAE-I1

02315
82316
A2317
#2320
n2321
02322
#2323
02324
02325
02326
02327
02330
#2331
02332
22333
02334

92335
82336
82337
02340
82341
02342
32343
22344
02345
#2346
02347
82350
92351
n2352
22353
#2354

82355
82356
82357
82360
22361
82362
02363
#2364
#2365
82366
02367
22370
82371
#2372
#2373
02374

104157
207255
652000
287256
640303
377777
747156
547262
741000
740040
641002
"47157
547263
741000
740040
104130

194157
207255
652000
207256
640304
377777
47156
547264
741000
7400409
641002
047157
547265
741000
740040
104130

194157
207255
652000
207256
640305
377777
047156
547266
741000
740040
641002
n47157
547267
741000
740040
104130

DSC3

/
DSC4

/
DSCs

JMS LOOP2
LAC (52523
LMQ

LAC (052524
0lv-20
377777

DAC FIAC
SAD (252520
SKP

HLT

LACQ

DAC FIMQ
SAD (525230
SKP

HLT

JMS HLOOPS

JMS LOOP2
LAC (52523
LMQ

LAC (852524
Dlv-17
377777

DAC FIAC
SAD (125241
SKP

HLT

LACQ

DAC FIMQ
SAD (252461

'SKP

HLT
JMS HLOOPS

JMS LOOP2
LAC (52523
LMQ

LAC (852524
DIv-16
377777 ¢

DAC FIAC
SAD (252583
SKp

HLT

LACQ

DAC FIMQ
SAD (525142
SKP

HLT

JMS HLOOPS
LEJECT

/SHIFT OF THREF

"

/BAD AC; GOOD

/BAD MQ; GOOD =

/SHIFT OF FOUR

/BAD AC; GOOD =

/BAD MQ; GOOD

/SHIFT OF FJVE

/BAD AC; GOOD

/BAD MQ; GOOD

252529

525230

125241

252461

252503

525142



PAGE 30

EAE-IT

A2375
22376
02377
72400
n2401
P2482
02403
32404
22485
R2406
02487
#2410
22411
82412
02413
02414

02415
92416
22417
02420
62421
02422
02423
02424
82425
82426
82427
92430
#2431
02432
02433
02434

082435

02436
02437
02440
92441
22442
22443
02444
02445
82446
02447
22450
82451
02452
02453
02454

104157
2p7255
652000
207256
640306
377777
247156
547270
741000
740040
641002
247157
547271
741900
740040
104139

194157
207255
652080
207256
6403087
377777
047156
547272
741000
740040
6410082
247157
547273
741008
740040
104130

104157
207255
652000
207256
640310
377777
247156
547274
741000
7400840
641002
247157
547275
741000
740040
104130

DSCeé

/
DSc7

/
DSci@

JMS LOOP?2
LAC (52523
LMQ

LAC (852524
Nlv-15
377777

DAC fIAC

SAD (125287

SKp

HLT

LACQ

DAC FIMQ
SAD (252305
SKP

HLT

JMS HLOOPS

JMS LOOP2
LAC (52523
LMQ

LAC (852524
DIv-14
377777

DAC FIAC

SAD (252417

SKp

HLT

LACQ

DAC FIMQ
SAD (524612
SKP

HLT

JMS HLOOPS

JMS LOOP2
LAC (52523
LMQ

LAC (2852524
Dlv-13
377777

DAC FIAC
SAD (125037
SKPp

HLT

LACQ

DAC FIMQ
SAD (251425
SKP

HLT

JMS HLOOPS
JEJECT

/SHIFT OF SIX

JBAD AC; GOOD

/BAD MQ; GOOD

/SHIFT OF SEVEN

/BAD AC; GOOD

/BAD MO; GOOD

/SHIFT OF TEN

/BAD AC; GOOD

/BAD MQ: GOOD

"n

125207

2523085

252417

524612

125037

251425
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EAE-T11

82455
82456
22457
02460
02461
82462
#2463
02464
@2465
22466
P2467
02470
#2471
02472
02473
82474

B2475
P2476
02477
92500
22501
02502
22503
a2504
82505
82506
02507
92510
82511
82512
82513
82514

02515
92516
22517
82520
72521
02522
#2523
22524
22525
#2526
02527
92530
02531
02532
92533
02534

104157
287255
6572000
207256
640311
377777
247156
547276
741000
740040
641002
247157
547277
741000
740040
1041390

1094157
287255
6520800
287256
640312
377777
247156
547300
741000
740040
641002
247157
547301
741000
740040
104130

1g41s57
207255
652000
207256
640313
377777
047156
547302
741000
740040
641002
047157
547303
741000
740040
104130

bSC11

/
psc12

/
DSc13

JMS LOOP2
LAC (52523
LMO

LAC (852524
DIV-12
377777

DAC FIAC
SAD (2520877
SKP

HLT

LACQ

DAC FIMQ
SAD (523052
SKP

HLT

JMS HLOOPS

JMS LOOP2
LAC (52523
LMQ

LAC (052524
DIv-11
377777

NAC FIAC
SAD (124177
SKP

HLT

LACQ

DAC FIMQ
SAD (246125
SKP

HLT

JMS HLOOPS

JMS LOOP2 /SHIFT OF

LAC (52523
LMQ

LAC (852524
Dlv-10
377777

DAC frIAC
SAD (258377
sKp

HLT

LACQ

DAC FIMQ
SAD (514252
SKP

HLT

JMS HLOOPS
LEJECT

/SHIFT OF ELFVEN

/BAD AC;

/BAD MQ;

/SHIFT OF TWELVE

G00D

Goop

/BAD AC; GOOD

/BAD MQ;

THIRTEEN

/BAD AC;

/BAD MQ;

GOOD

Goob

G00D

252077

523052

124177

246125

250377

514252
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EAE-T11

22535
22536
#2537
02540
02541
P2542
02543
02544
92545
92546
02547
02550
22551
82552
02553
22554

2555
22556
02557
02560
02561
02562
02563
82564
82565
n2566
82567
82570
82571
82572
#2573
82574

82575
82576
a2577
82600
02601
02602
62603
02604
02605
02686
22607
02610
02611
2612
82613
02614

104157
287255
652000
207256
640314
377777
D47156
547304
741000
740840
641002
347157
547305
741000
740040
104130

1p4157
207255
652000
207256
6406315
377777
047156
547306
741000
740040
641002
047157
547307
741000
740040
104130

134157
2087255
652000
207256
6404316
377777
347156
547310
741000
740040
641002
P47157
547311
741000
740040
104130

DSC14

/
0Scis

/
DSC16

JMS LOOP2
LAC (52523
LMQ

LAC (052524
DIV=-7
377777

DAC gIAC
sAD (1206777
SKp

HLT

LACQ

NAC FIMQ
SAD (230525
SKP

HLT

JMS HLOOPS

JMS LOOP2
LAC (52523
LMQ

LAC (852524
DIvV-6
377777

DAC FIAC
SAD (241777
SKp

HLT

LACQ

DAC FIMQ
SAD (461252
SKP

HLT

JMS HLOOPS

JMS LOOP2
LAC (52523
LMQ

LAC (052524
pDIv-5
377777

DAC FI1AC
SAD (123777
SKP

HLT

LACQ

DAC FIMQ
SAD (142525
SKP

HLT

JMS HLOOPS
LEJECT

/SHIFT OF FOURTEEN

G00D

/BAD A

o]
.

120777

/BAD MQ; GOOD 230525

/SHIFT OF FIFTEEN

/BAD AC; GOOD = 241777

/BAD MQ; GOOD 461252

/SHIFT OF SIXTEEN

/BAD AC; GOOD = 1@43777

/BAD MQ; GOOD = 142525
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FAE-T1

A2615
@2616
n2617
n2627
02621
02622
#2623
02624
B2625
A2626
02627
02630
22631
82632
82633
92634

92635
02636
02637
02640
92641
02642
2643
02644
02645
P2646
82647
#2650
82651
02652
82653
22654

72655
#2656
02657
22660
22661
02662
02663
02664
#2665
02666
02667
02670
02671
02672
022673
A2674
02675
2676

104157
277255
652000
2A7256
640317
377777
747156
547312
741000
740040
641002
47157
547313
741000
740040
104130

194157
207255
652000
207256
640320
377777
47156
547243
741000
740048
641002
47157
547314
741000
740040
104130

194157
2087255
6520080
207256
640321
377777
247156
547315
741000
740040
641082
247157
547316
741000
740040
184138
194134
104162

DSC17

/
DScle

nsc21

/EAE PART
/EAE SIGN
/

JMS LOOP?2
LAC (52523
LMQ

LAC (852524
DIv-4
377777

NAC FIAC
SAD (207777
SKP

HLT

LACQ

DAC FIMQ
SAD (375252
SKP

HLT

JMS HLOOPS

JMS LOOP2
LAC (52523
LMQ

LAC (0852524
Dlv=3
377777

DAC FIAC
SAD (817777
SKP

HLT

LACQ

DAC FIMQ
SAD (612525
SKP

HLT

JMS HLOOPS

JMS LOOP2
LAC (52523
LMG

LAC (0252524
DIlv-2
377777

DAC fF]AC
SAD (0837776
SKp

HLT

LACQ

DAC FIMQ
SAD (425252
SKP

HLT

JMS HLOOPS
JMS HLOOPM
JMS L.OOP4
11 TAPE 2a
TEST

/SHIFT OF SEVENTFEN

/BAD AC; GOOD

n

207777

/BAD MQ@; GOOD

305252

/SHIFT OF TWENTY

/BAD AC; GOOD = 817777

/BAD MQ; GOOD = 612525

/SHIFT OF TWENTYONE

/BAD AC; GOOD = 037776

/BAD MQ; GOOD

425252
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EAE-11

n2677
02700
22701
02702
02703
02704
02705
827086
02707
027102
2711
02712
32713
#2714
82715
02716
02717
02720
22721
82722
02723
02724
22725
02726
82727
n2730
82731
82732
02733
02734
82735
82736
02737
22740
02741
p2742
02743
02744
92745
82746
02747
#2750
82751
92752
92753

104157
287317
664000
653122
777776
741100
740040
207328
664000
207320
653122
777776
740100
740040
104130
104157
207213
664000
657122
090002
7411080
7408049
287321
664000
207317
657122
777776
7411080
741008
740040
207320
664000
207320
657122
777776
741100
740040
287213
664000
2073280
657122
290002
741108
741000
740040

/MULS SIGN TEST
/EAE AC SIGN FF TEST

/
STMUL

STMULS

JMS LOOP2
LAC (270082
GSM

MUL

777776

SPA

HLT

LAC (777775
GSM

LAC (777775
MUL

777776

SMA

HLT

JMS HLOOPS
JMS LOOP2
LAC (0007081
GSM

MULS

n0a202

SPA

HLT

LAC (777776
GSM

LAC (Qn0002
MULS

777776

SPA

SKP

HLT

LAC (777775
GSM

LAC (777775
MULS

777776

SPA

HLT

LAC (9720001
GSM

LAC (777775
MULS

no0BA2

SPA

SKP

HLT

LEJECT

/(HLT ADDRESS)

/GSM=2

/SHOULD

/GSM=1

/SHouLD

/GSM=9

/SHoULD

/GSM=1

/SHOULD

/GSM=1

/SHQULD

/GSM=9

/SHOULD

AC=0

RE ppSITIVE

AC=1

BE NEGATIVE

AC=9

BE pOSITIVE

AC=0

BE NEGATIVE

AC=1

BE POSITIVE

AC=1

RE NEGATIVE

(2160)

(2167)

(2177)

(2207)

(2216)

(2226)
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EAE-I1

#2754
82755
p2756
02757
#2760
02761
#2762
#2763
02764
82765
a2766
02767
82778
02771
02772
02773
02774
#2775
82776
02777
23000

104130
184157
207322
652020
202764
664200
207211
444323
00004
741400
740040
247156
547213
741000
740040
641002
047157
547213
7410080
740040
104130

/DIVIDE SIGN TEST pIVvS

STDIVS

JMS HLOOPS

JMS LONP2

LAC (070025

LMQ

LAC .+4

GSM

LAC (00nQ@@?

DIVS

PnONan4

SEL

HLT /BAD LINK, GO0OD LINK=0
DAC FIAC#

SAD (000001

SKP

HLT /BAD AC, GOOD=p@A@A1
LACQ

DAC FIMQ#

SAD (070001

SKP

HLT /BAD MQ, GOOD=0QR2001
JMS HLOOPS

JEJECT

(2241)

(2245)

(2252)
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EAE-TI

a3081
a3002
73003
23004
93005
A3006
a3007
3010
A3011
A3R12
23013
03014
830815
83016
#3017
03020
03821
#3022
#3023
03024
830825
23826
a30827
03030
230831
23032
23033
23834
83035
83036
030637
03040
A3041
23042
3043
23044
23045
B3046
23047
230850

104157
207322
652000
207323
664000
207211
644323
00n004
741400
740040
747156
547213
741000
740040
6410082
®47157
547321
741000
740040
104130
104157
207324
652000
203034
664800
207212
644323
290004
741400
740040
047156
547321
741000
740040
641002
947157
547321
741008
740040
104130

SIGNA

SIGNB

JMS LONP?

LAC (2722205

LMQ

LAC (777773

GSM

LAC (9)

DIVS

nee00n4

SZL

HLT /BAD [ INK» gOOD LINK=®
DAC FlacC

SAD (070001

SKP

HLT /BAD AC, GOOD=p@0@01
LACQ

DAC FIMQ

SAD (777776

SKP

HLT /BAD MQ, GOOD=777776
JMS HLOOPS

JMS LOOP?2

LAC (777772

LMO

LAC ,+4

GSM

LAC (777777

DIVS

00004

SZL

HLT /BAD LINK, GOOD LINK=O
DAC FIAC#

SAD (777776

SKP

HLT /BAD AC, GOOD=777776
LACOQ

DAC FIMQ#

SAD (777776

SKP

HLT /BAD MQ, GOOD=777776
JMS HLOOPS

JEJECT

(2265)

(2271)

(2276)

(2311)

(2315)

(2322)



PAGE 37

EAE-11

23051
23052
23053
a3054
n3B55
33056
23057
a3a6a
83061
23862
23063
83064
#3065
P3066
23067
23070
03071
83072
P3ND73
n3074

104157
207304
65210
227323
664200
207212
644323
aaaa@4d
741400
742040
247156
547321
741000
740040
641002
n47157
547213
741000
740048
104130

SIGNC

JMS LooP2

LAC (777772

LMQ

LAC (777773

GSM

LAC (777777

DIVS

A0n0A4

SZL

HLT /BAD LINK, GOOD LINK=0 (2335)
NAC FIAC

SAD (777776

SKP

HLT /BAD AC, GOOD=777776 (2341)
LACQ

DAC FIMQ

SAD (000001

SKP

HLT /BAD MQ, G00D=000001 (2346)
JMS HLOOPS

LEJECT
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23075
230876
23077
a3100
n3101
731082
03103
03104
231085
23106
23107
03110
23111
23112
93113
23114
23115
P3116
83117
23120
#3121
23122

03123

n3124
93125
23126
03127
23130
03131
63132
23133
03134
23135
23136
03137
23140
23141
83142
03143
03144

EAE-T1

104157
207212
652000
203104
664000
207322
657323
NEOA04
741400
740040
247156
547213
741000
740040
641002
047157
547213
741000
740040
104130
164157
207211
652009
207321
664000
207322
657323
200004
741400
740040
747156
547213
741000
740040
641002
247157
547321
741000
740040
104130

/DIVIDE SIGN TEST IDIVS

STIDVS

SIGND

JMS LOOP2

LAC (777777

LMQ

LAC ,+4

GSM

LAC (0300085

IDIVS

nLead4

S2L

HLT /BAD L INK
DAC FIAC#

SAD (@npoa1

SKP

HLT /BAD AC, GOOD=pooeni
LACQ

DAC FIMQy

SAD (000081

SKP

HLT /BAD MQ, GO0OD=p000@1
JMS HLOOPS

JMS LOOP?2

LAC (000000

LMO

LAC (777776

GSM

LAC (9n@Q05

101VS

pPA004

SEL

HLT /BAD L INK,
DAC FIAC

SAD (900001

SKP

HLT /BAD AC, GOOD=p@eon1
LACQ

DAC FIMQ

SAD (777776

SKP

HLT /BAD MQ, GOOD=777776
JMS HLOOPS

LEJECT

(2361)

(2365)

(2372)

(2405)

(2411)

(2416)
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EAE-TI

33145
N3146
A3147
%3150
73151
83152
23153
3154
03155
P3156
03157
03169
P3161
#3162
P3163
83164
03165
#3166
#3167
83170
n3171
#3172
#3173
#3174
03175
3176
03177
23200
93201
83202
83203
%3204
03285
A32086
03207
93210
p3211
03212.
#3213
23214

104157
207212
652000
203154
664000
287324
657323
Ap0004
741400
740040
n47156
547321
741000
740040
641002
A47157
547321
741000
740040
104130
104157
2087212
652000
207323
664000
207324
657323
20n0a4
741400
740040
n47156
547321
741000
740040
641002
247157
547213
741000
740040
104139

SIGNE

SIGNF

JMS LOOP2

LAC (777777

LMQ

LAC ,+4

GSM

LAC (7777772

IDIVS

pavoe4

SZL

HLT /BAD L INK
DAC FIACH

SAD (777776

SKP

HLT sBAD AC, GOOD=777776
LACQ

DAC FIMQ#

SAD (777776

SKP

HLT /BAD MQ, GOOD=777776
JMS HLOOPS

JMS LONOP2

LAC (777777

LMQ

LAC (777773

GSM

LAC (777772

IDIVS

ARRABN4

S2L

HLT /BAD LINK,
DAC FIAC

SAD (777776

SKP

HLT /BAD AC, GOOD=777776
LACQ

DAC FIMQ

SAD (000001

SKP

HLT /BAD MQ, GOOD=pooOM1
JMS HLOOPS

.EJECT

(2431)

(2435)

(2442)

(2455)

(2461)

(2466)
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83215
23216
n3217
23220
83221
03222
03223
63224
23225
03226
23227
03230
23231
23232
83233
83234
23235
83236
03237
03240
03241
03242
03243
23244
23245
23246
83247
23250
83251
83252
83253
23254
23255
83256
93257
83260
93261
03262
#3263
83264

FAE-TT

104157
207211
652000
2083224
664000
207322
654323
200004
747400
740040
P47156
547325
741000
740040
6410082
847157
547215
741000
740040
1064130
104157
2072190
6520080
207321
664000
207322
654323
AeRae1
747400
740040
A47156
547326
741000
740040
641002
B47157
547320
741000
740040
104130

/DIVIDE SIGN TEST

STFDVS

SIGNG

FDIvVS
JMS LOOP?2

LAC (279000

LMQ

LAC. ,+4

GSM

LAC (078005
FRDIVS

00804

SNL

HLT /BAD L INK
DAC FIACH

SAD (777774

SKP

HLT /BAD AC, GOOD=777774
LACQ

DAC FIMQg

SAD (000003

SKP

HLT /BAD MQ, GOOD=n@o@@3
JMS HLOOPS

JMS LOOP2

LAC (525252

LMQ

LAC (777776

GSM

LAC (070085

FRDIVS

A00001

SNL

HLT /BAD LINK

DAC FIAC

SAD (008016

SKP

HLT /BAC AC, GOOD
LACQ

DAC FIMQ

SAD (777775

SKP

HLT /BAD MQ, GOOD = 777775
JMS HLOOPS

JEJECT

(2501)

(2512)

(2525)

200816

(2505)

(2531)

(2536)
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EAE-T1]

03265
03266
83267
a327@
93271
03272
03273
#3274
03275
83276
03277
03300
23301
233082
3303
03304
03305
03306
23307
03310
23311
83312
03313
23314
23315
A3316
n3317
03320
33321
83322
n3323
n3324
03325
83326
03327
03330
23331
p3332
03333
23334
23335

104157
207206
652000
203274
664000
207324
654323
700004
740400
740040
047156
547215
741000
740040
641002
047157
547325
741000
740040
104130
104157
207211
652000
207323
664000
207324
654323
700004
740400
740040
847156
547215
741008
740040
641002
047157
547215
741000
740040
104130
104134

SIGNH

SIGNI

JMS LOOP2
LAC (252525
LMQ

LAC ,+4

GSM

LAC (777772
FRDOIVS
0800R4

SNL

HLT /BAD L INK

DAC FIACH
SAD (070003
SKP

HLT

LACQ

DAC FIMQ#
SAD (777774
SKP

HLT

JMS HLOOPS
JMS LOOP2
LAC (0neo0o0
LMQ

LAC (777773
GSM

LAC (777772
FRDIVS
aB0o0N4

SNL

HLT /BAD LINK

NDAC FIAC
SAD (470003
SKP

HLT

LACQ

DAC FIMQ
SAD (2700803
SKP

HLT

JMS HLOOPS
JMS HLOOPM
JEJECT

(2551)

/BAD AC, GOOD = 9¢@0n3

/BAD MQ, GOOD=777774

(2575)

/BAD AC, GOOD=nR00@A3

/BAD MQ, GOOD=Mo@RB3

(2555)

(2526)

(2601)

(2606)
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EAE-T11

23336
83337
03340
A3341
03342
#3343
A3344
03345
03346
83347
83359
83351
83352
03353
23354
83355
83356
83357
23369
03361
83362
83363
83364
83365
P3366
83367
83370
n3371
83372
03373
23374
#3375
83376

104162
184157
2087212
652000
207218
653122
200301
247156
547211
741000
740040
641002
647157
547210
741000
740040
104130
104157
207212
652000
207212
653122
190000
047156
547247
741000
740040
641002
847157
547327
741000
740040
104130

/MULTIPLY DIVIDE TEST
/MULTIPLY TEST USING 22 SHIFTS

MULTST

MULA

JMS LOOP4

JMS LooP2

LAC (777777

LMg

LAC (525252

MUL

A00001

DAC p1aC#

SAD (Pna0en

SKp

HLT ,BAD AC, GOOD=pgao00
LACQ

DAC FIMQg

SAD (525252

SKP

HLT /BAD MQ, GO0D=525252
JMS HLOOPS

JMS LOOP2

LAC (777777

LMQ

LAC (777777

MUL

100006

DAC f1AC

SAD (B877777)

SKp

HLT /BAD AC, GOOD=077777
LACQ .

DAC FIMQ

SAD (700000

SKP

HLT /BAD MQ, GOOD=700000@
JMS HLOOPS

LEJECT

(2623)

(2630)

(2643)

(2650)
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EAE-TI

83377
N340
03401
#3402
n3403
3404
23405
03406
03407
03410
#3411
03412
93413
#3414
¢3415
83416
23417
03420
93421
23422
03423
23424
83425
83426
03427
23430
#3431
23432
23433
03434
23435
03436

104157
207212
652000
207210
653122
777777
247156
547330
741000
740040
641002
247157
547331
741000
740040
184130
104157
207212
652000
287212
653122
252525
047156
547332
741000
740040
641002
247157
547333
741000
740040
1084130

MULB

MULC

JMS L0O0P2

LAC (777777

LMQ

LAC (525252

MUL

777777

DAC FIAC#

SAD (52725251

SKp

HLT /BAD AC, GOOD=s25251
LACQ

DAC FIMQ#

SAD (252526

SKP

HLT /BAD MQ, GOOD=252526
JMS HLOOPS

JMS LOOP2

LAC (777777

LMQ

LAC (777777

MUL

252525

DAC FIAC

SAD (252524)

SKp

HLT /BAD AC, GOOD=252524
LACQ

DAC FIMQ

SAD (525253)

SKP

HLT /BAD MQ, GO0D=525253
JMS HLOOPS

.EJECT

(2663)

(2670,

(2783)

(2710)
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EAE-T1

03437
n3440
03441
#3442
03443
B3444
23445
03446
03447
23450
03451
03452
83453
03454
03455
03456
03457
83460
23461
#3462
03463
23464
03465
03466
03467
03470
03471
03472
03473
03474
83475
23476

03477
23500
023501
03502
23503
83504
#3505
83506
23507
03510
23511
#3512
#3513
83514
23515
33516
83517
23520
23521

104157
207212
652000
207213
653122
777777
247156
547211
741200
740040
641002
247157
547212
741000
740040
104130
104157
207212
652000
207212
653122
000001
047156
547211
741000
740040
641002
047157
547212
741000
748040
104130

104157
207211
652000
207211
648323
Pen000
047156
547211
741000
740040
641002
247157
547317
741000
7400480
104130
1084157
287212
652000

MULD JMS LOOP?
LAC (777777
LMO
LAC (042001
MUL
777777
DAC FIACH
SAD (2020080)
SKp
HLT /BAD AC, GOOD=@@noBO
LACG
DAC FIMQ#
SAD (777777)
SKP
HLT /BAD MQ, GOOD=777777
JMS HLOOPS
MULE JMS LOOP?
LAC (777777
LMQ
LAC (777777
MUL
000001
DAC FIAC
SAD (272000
SKP
HLT /BAD AC, G00D=@@@@80
LACQ
DAC FIMQ
SAD (777777
SKP
HLT /BAD MQ, GOOD=777777
JMS HLOOPS
/PDP-15 EAE I1 - TAPE 3
/
/DIVIDE TEST USING 23 SHIFTS

/
DIVTST JMS LOOPp
LAC (200000
LMQ
LAC (000000
DIV
200000
DAC FIAC#
SAD (070000
SKP
HLT /BAD AC, GOOD=po0@@0
LACQ
DAC FIMQ#
SAD (870082
SKP
HLT /BAD MQ, GOOD=@00@@2
JMS HLOOPS
DIVA JMS LOOP?
LAC (777777
LMQ

(2723)

(2730)

(2743)

(2759)

(2763)

(277@)
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EAE-T1

n3522
83523
n3524
23525
a3526
83527
83530
83531
03532
83533
03534
83535
#3536

207334
640323
720000
247156
547253
741000
740040
641002
047157
547321
741000
740040
104130

LAC (677777
nlv

(1)

NDAC FIAC
SAD (377777
SKP

HLT

LACQ

DAC FIMQ
SAD (777776
SKP

HLT

JMS HLNOPS
LEJECT

/BAD AC,

/BAD M@,

G00D=377777

G00D=777776

(3083)

(3010)
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EAE-TI

n3537
a3s540
A3541
03542
23543
73544
#3545
23546
83547
23550
23551
A3552
23553
03554
23555
#3556
23557
#3560
23561
83562
A3563
83564
P3565
83566
83567
83570
23571
83572
03573
83574
83575
83576

104157
287212
652409
207334
640323
apeeay
@47156
547335
741000
740040
641002
047157
547321
741000
740040
184130
104157
207211
652000
2087211
6408323
200001
#47156
547211
741000
740340
641002
847157
547211
741000
7406040
104138

DIVB

DIvC

JMS LOOP2
LAC (777777
LMQ

LAC (677777
DIV

noadn]

DAC fIAC#
SAD (377771
SKp

HLT /BAD AC, GO0OD=377771

LACQ

DAC FIMQ#
SAD (777776
SKP

HLT /BAD MQ, GOOD=777776

JMS HLOOPS

JMS LOOP2

LAC (2mQe00Q

LMQ

LAC (2noe@@

DIV

noRoB1

DAC FIAC

SAD (200000

SKp

HLT /BAD AC, GOOD=po0Q0Q0
LACQ

DAC FIMQ

SAD (970009)

SKP

HLT /BAD MQ, GOOD=¢0P200
JMS HLOOPS

JEJECT

(3043)

(3050)

(3223)

(3030)
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EAE-T1

@3577
23600
3601
73602
n3623
3604
23685
23636
23687
23619
03611
03612
03613
83614
23615
83616
23617
83620
83621
23622
23623
03624
23625
P3626
03627
#3630
#3631
03632
03633
83634
23635
83636

104157
207334
652000
207211
640323
677777
247156
547211
741000
740040
641002
047157
547213
741000
740040
104130
104157
207333
652000
207332
640323
252525
n47156
547211
741000
740040
641002
n47157
547212
741000
740040
104130

DIVD

DIVE

JMS LOOP?2 /SUB-SUB
LAC (677777

LMQ

LAC (on@@00

DIV

677777

DAC FIACH#

SAD (0709000

SKp

HLT /BAD AC, GOOD=np0@m0
LACQ

DAC FIMQg

SAD (0n0001

SKP

HLT /BAD MQ, GOOD=000001
JMS HLOOPS

JMS LOOP?2 /ADD-ADD
LAC (525253

LMQ

LAC (252524)

DIV

252525

DAC FIAC

SAD (9n@eeo0

SKP

HLT /BAD AC, GOOD=p@0@00
LACQ

DAC FIMQ

SAD (777777

SKP

HLT /BAD MQ, GOOD=777777
JMS HLOOPS

JEJECT

(3063)

(3070)

(3103)

(3118)
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N3637 104157 DIVF JMS LO0P2 /ADD-SUB-ADD-SUB
73640 207333 LAC (525253)

3641 652000 LMQ

23642 287332 LAC (252524)

03643 6474323 nIiv

23644 777777 777777

83645 047156 DAC FIAC#

3646 547211 SAD (270000

03647 741000 SKp

83650 740048 HLT /BAD AC, GOOD=gppoone (3123)
23651 641002 LACQ

93652 047157 DAC FIMQg

83653 547206 SAD (252525

03654 741000 SKP

#3655 740040 HLT /BAD MQ, GOOD=252525 (3130)
83656 104130 JMS HLOOPS

03657 104157 DIVG JMS LOOP2

03660 207331 LAC (252526 /ADD-SUB-ADD-SUB
P3661 652000 LMQ

83662 2087338 LAC (525251

03663 640323 Dlv

A3664 777777 777777

03665 047156 DAC FIAC

83666 547211 SAD (@)

03667 741000 SKP

03670 740040 HLT /BAD AC, GOOD=p@@000 (3143)
83671 641002 LACQ

83672 B47157 DAC FIMQ

03673 5472180 SAD (525252

03674 741000 SKP

83675 740040 HLT /BAD MQ, GOOD=525252 (3150)
23676 104130 JMS HLOOPS

3677 184134 JMS HLOOPM

3700 104162 JMS LOO0OP4

LEJECT
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EAE-T1

03701
3702
03703
#3704
023785
83706
23707
#3710
03711
03712
23713
3714
83715
23716
03717
83729
03721
83722
93723
23724
03725
783726
83727
23730
03731
23732
23733
23734
#3735
03736
23737
023740
03741
93742
03743
03744
93745
3746
03747
23750
23751
23752
23753
23754

194157
207212
652000
207206
673102
777777
673102
777777
6731082
777777
673102
777777
673102
777777
247156
547214
741000
740040
641002
247157
547336
741000
740040
287206
653122
520000
653122
520000
653122
520000
653122
520000
653122
520000
247156
547337
741000
740040
641002
947157
547340
741000
740040
104130

/MUL AND DIV INSTRUCTION DONE BACK TO BACK

/

MSPEED

/SPEED MULTIPLY
JMS LOOP2

LAC (777777

LMQ

LAC (252525

MUL =29

777777

MUL =20

777777

MUL -20

777777

MUL -22

777777

MUL -20

777777

DAC FIACH

SAD (577777
SKp

HLT /BAD AC, GO0OD=s577777
LACQ

DAC FIMQ#

SAD (337777)
SKP

HLT /BAD MQ, GO0O0D=337777
LAC (252525

fMuL

520000

MUL

520000

MUL

520000

MUL

520000

MUL

520090

DAC FIAC

SAD (024613)
SKp

HLT /BAD AC, GOOD=424613
LACQ

DAC FIMQ

SAD (140009)
SKP

HLT /BAD MG, GOOD=140000
JMS HLOOPS
JEJECT

(3175)

(3202)

(3221)

(3226)
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EAE~T1

”3755
83756
83757
83760
23761
03762
03763
83764
B3765
23766
23767
83770
23771
83772
83773
23774
83775
83776
83777
24000
04001
24902
04003
24004
24805
24006
24007
24010
24011
4012
24013
04014
24815
24016
24017
24020
84021
P4022
04023
24024
p4025
040826
24027
24030
4031
94032
24033
04034

184157
207212
652300
267206
660302
000002
6663302
200002
660302
000002
660302
000002
660302
2906002
047156
547341
741000
740040
641002
047157
547342
741000
740040
1041380
104157
207206
652000
207206
640323
A00052
640323
200052
640323
200052
640323
000052
646323
2008052
047156
547343
741000
740040
641002
047157
547344
741000
740040
104130

/
DSPEFD

/SPEED DIVIDE

JMS LOOP>
LAC (777777

LMQ

LAC (252525

DIv -21

nQeRa2

Div -21

20002

plv =21

nenoe2

plv =21

7008002

piv =21

000002

DAC FIAC

SAD (525805

SKp

HLT /BAD AC, GOOD=525005
LACQ

DAC FIMG

SAD (777252

SKP

HLT /BAD MQ, GOOD=777252
JMS HLOOPS

JMS LOOP2

LAC (252525

LMQ

LAC (252525

niv

000052

DIV

200052

plv

200052

plv

p00052

plIv

P00852

DAC FIAC

SAD (872651

SKp

HLT /BAD AC, GOOD=002651
LACQ

DAC FIMQ

SAD (253252

SKP

HLT /BAD MQ, GOOD=253252
JMS HLOOPS

JEJECT

(3251)

(3256)

(3301)

(3306)
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04035
n4036
34037
N4a040
4041
24042
04043
04044
24945
24046
04047
04050
04051
240852
24053
040854
24055
24856
249057
24060
24061
24062
24063
04064
04065
04066
04067
24070
24871
24072
24073
24074
24075
024076
24077
04100
04101
94102
24103
04104
n4105
24106
24107
4110
24111
04112
24113
24114
24115
04116
04117
04120
24121

194157
207212
652000
287251
664000
653122
252525
640323
252525
n47156
547211
741000
740040
64108082
847157
547251
741008
740040
104130
104157
2087247
653122
252525
640323
2008025
653122
252525
640323
2080025
653122
252525
640323
20@252
653122
252525
640323
A0n252
653122
252525
6404323
200352
047156
547345
741000
740040
641082
047157
547346
741000
740040
124130
104134
741000

/
SPMUDV

/SPEED MULTIPLY AND NDIVIDE

JMS LOOP?2
LAC (777777
LMQ

LAC (177777
GSM

MUL

252525

DIV

252525

NDAC FIAC
SAD (@)

sKp

HLT /BAD AC, GOOD=¢@00@0
LACQ

DAC FIMQ
SAD (177777)
SKP

HLT /BAD MQ, G00D=177777
JMS HLOOPS
JMS LOOP?2
LAC (077777
MUL

252525

DIV

¢00025

MUL

252525

DIV

200025

MUL

252525

Dl1v

200252

MUL

252525

DIV

200252

MUL

252525

DIV

200052

DAC FIAC
SAD (4M5476
SKp

(3324)

(3331)

HLT /BAD AC, GOOD=485476

LACG

DAC FIM@
SAD (117162
SKP

HLT /BAD MQ, GOOD=117162

JMS HLOOPS
JMS HLOOPM
SKP

(3364)

(3371
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LEJECT
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n4q122
n4123
24124
74125
24126
r4127

777700
444122
600246
207347
?44122
620203

LOOPA

777708

1SZ ,-1

JMP NEAE
LAC (777709
DAC LOOPA
JMP& ANVP
LEJECT
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0020

B2
nea21
#0022
00823
p0024
200825
20026
neaz27

24130
24130
24131
04132
24133

04134
24135
24136
04137

04140
24141
84142

04143
94144
24145
94146
04147
24150

24151
04152
24153
04154
24155
24156

p4157
04160
94161

24162
24163
#4164
#4165

740040
75040801
340020
240025
741000
740000
460025
620020

740040
1084202
184226
624130

740040
104212
104234
624134

740040
104143
624140

740000
750004
507350
741200
624164
624143

740040
750004
507254
740200
740040
624151

200000
744000
624157

200000
624162
Np0000
624164

/INCREMENT ERROR LOCATION ON ERROR

/

/

/

.LOC 2n
HLT
CLAICMA
TAD 20
DAC .+2
SKp

NOP

1SZ24 .-1
JMP# 2@

/SMALL LOOP HALT

HLOOPS

/

.LOC LOOPA+6

HLT

JMS HLTS
JMS LOOPS
JMP# HLOOPS

/MEDIUM HLT LOOP

HLOOPM

/

HLT

JMS HLTM
JMS LOOPM
JMP# HLOOPM

/LARGE HLT LOOP

HLOOPL

LOOPL

/
SWITé6

/
LoorP2

LOOP4

LOOPS

HLT

JMS LOOPL
JMP# HLOOPL
NOP

LAS

AND (010000
SNA

JMP# LOOPS
JMPas LOOPL
HLT

LAS

AND (400000
SZA

HLT

JMPs SWIT6
[

CcLL

JMP® -2

4

JMPs -1

[7]

JMPa , -1

JEJECT

/SUBTRACT 1 FROM (20)

/ERROR LOCATION
/INCREMENT
7EXIT

/SWITCH 5 NOT SET

/LO0OP
/CONTINUE

/SWITCH ZERO

/PRINT ROUTINE
/CONTINUE

/SCOPE LOOP TAgG
/SUBROUTINE TAG

/ROUTINE TAG
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24166
24167
P4178@
04171
4172
04173
24174
24175
24176
04177
24200
"n4201

04202
04203
04284
34205
04206
04207
04210
24211

94212
#4213
n4214
24215
B4216
n4217

04220
24221
P4222
24223
84224
04225

4226
04227
04230
04231
024232
24233

p4234
04235
84236
84237
24240

n4241

104166
044200
224166
fgq4201
204200
740001
524201
344200
444166
624166
00000
20M000

740000
750004
507351
7412080
604211
204202
740040
624202

740008
750004
507352
740200
740040
624212

740000
750004
507353
740200
740040
624220

740000
750004
507354
744200
624157
624226

740000
750004
587355
740200
624162
624234

I10R

/
HLTS

/
HLTM

HLTL

/
LOOPS

/
LOOPM

JMS
DAC ,+11
LACs INR
DAC .,+10
LAC .+6¢
CMA

AND= ,+5
TAD .+3
1S2 10R
JMP# [OR
2

[4)]

NOP

LAS

AND (200000
SNA

JMP . +3
LAC HLTS
HLT

JMPa HLTS
NOP

LAS

AND (040000
SZA

HLT

JMPs -5
NOP

LAS

AND (204000
SZA

HLT

JMPs -5
NOP

LAS

AND (100000
SZA!CLL
JMPa LOOP2
JMPs& LOOPS
NOP

LAS

AND (020000
SZA

JMP# LooP4
JMPas LOOPM

JEJECT

/SW1

/CONTINUE

/SH3

/CONTINUE

/SH6

/CONTINyYE

/SWITCH 2

/SWITCH 4
/SWITCH 4

/LOOP
/CONTINUE

/LooP
/CONTINUE
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n4242
n4243
84244
n4245
P4246
24247

04250
04251
24252
24253
04254
24255
B4256
04257
04260
34261
04262
24263

04264
84265
04266
04267
242780
84271
04272
04273
04274
84275
04276
04277
84300

#4301
043082
24303
24304
24305
24306
24387
04310
#4311
04312
24313
04314

7402000
75041044
507356
740290
444242
624242

740000
205023
047142
207357
044255
204376
247145
167145
444255
447142
604255
6242580

740000
205823
047142
207368
044271
204376
047145
207361
267145
444271
447142
604271
624264

740000
204376
247145
227145
741200
604313
287155
184166
740040
764311
444302
624301

/LO0K UP OR HALT

SWIT7? NOP
LAS
AND (8012000
SZA
ISZ SWIT?
JMP & SNIT7

/SWITCH 7

/IF SET Gg Tgo pPt2

/
/FILL ERROR LOCATIONS WITH ZERO

FILZER NOP
LAC LENGTH
DAC ADDCT#
LAC (LAC ERWOR
DAC .+1
LAC ERWOR
DAC CTADD#
DZMas CTADD
1S2 ,-3
ISZ ADDCT
JMP -5
JMPs+ FILZER

/
/FILL ERROR LOCATION WITH HLT
FILHLT NOP
LAC LENGTH
DAC ADDCT
LAC (LAC ERWOR
DAC .+1
LAC ERWOR
DAC CTADD
LAC (HLT
DACas CTADD
ISZ ,-4
ISZ ADDCT
JMP -6
JMP& FILHLT

/
/SET BIT IN BITWORD IF ERROR
SETBIT NOP
LAC ERWOR
DAC CTADD
LAC= CTADD
SNA
JMP ,+5
LAC ERRBIT#
JMS I0R
XX
DACs ,-1
1SZ SETBIT+1
JMPs SETBIT
JEJECT

/EXIT

/1F NOT SET GO TO Psyq
JFIELD COUNTER

/CURRENT ADDRESS

/F1ELD COUNTER

/ADDRESS OF LHE

JEXIT

/MODIFIED

ZEXIT

/CURRENT ADDRESS

/CURRENT ADDREsS OF ERROR WORD
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84315
04316
n4317
04328
04321
84322
84323
24324
04325
84326
04327
24330
24331

04332
04333
94334
#4335
24336
04337
24340
24341

04342
04343
#4344
24345
24346

84347
84350
94351
24352
84353
24354

24355

24356
24357
24360
24361
24362

EAE-11]

740000
750000
P47154
747143
205023
747142
207362
044325
204376
047145
227145
547211
684336

547363
741000
447143
447154
444325
447142
604325
624315

740000
207154
741200
625024
624342

740000
207364
244311
287365
047144
2p7254
947155
2087366
044302
205023
247142
624347

/SCAN FOR @@ OR 77 SET FLAG ON ERROR

SCAN NOP
CLA
DAC ERFLAG
DAC ASTRIC
LAC LENGTH
DAC ADDCT
LAC (LAC ERWOR
DAC .+1
LAC ERWOR
DAC CTADD
LAC» CTADD
SAD (0
JMP 45

SAp (100
SKp

1Sz ASTRIC#
1S? ERFLAG#
ISZ ,-11
1SZ ADDCT
JMP =13
JMPa SCAN

/CHECK

/
/CHECK FLAG
CKFLAG NOP

LAC ERFLAG
SNA
JMPs BEGIN

JMP& CKFLAG

/
/SET UP COUNTS AND COUNTERS
SETUP NOP
LAC (WORDA
DAC SETBIT+4p
LAC (777755
DAC BITCT
LAC (400000
DAC ERRBIT
LAC (LAC ERWOR
DAC sSETBIT+1
LAC LENGTH
DAC ADDCT
JMPa SETUP
LEJECT

/CHECK FOR ZERO
/YES

FOR 100

/INTERMITTENT
/SET FLAG

/HOW MANY TEST FAILED

/NO ERROR
/# OF BIT WORDS

71ST BIT STORAGE LOCATION
/CURRENT WORD ADESS

/81T COUNTER

ZINITIAL BIT
/CURRENT gIT POSITION
/LHE ADDRESS 0oF FELD
/COYNTER
/LENGTH OF FIELD
/F1ELD COUNTER

7EXIT
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/ROTATE BIT AND CHECK WORD COUNT
/

24363 740000 RBCW NOP

B4364 207155 LAC ERRBIT
24365 740020 RAR

4366 447144 1SZ BITCT#
04367 684374 JMP 45
24370 444311 1S# SETBIT+10
04371 2087365 LAC (777755
04372 D47144 DAC BITCT
24373 207254 LAC (400000
24374 @47155 0OAC ERRBIT
04375 624363 JMPs RBCW

LEJECT
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04376
04377
04400
24401
04402
24403
P4404
04405
#4406
04407
24410
P4411
#4412
24413
n4414
P4415
04416
04417
04420
P4421
04422
04423
84424
04425
n4426
04427
04430
n44a31
04432
34433
04434
74435
04436
94437
04440
Paadl
04442
04443
@4444
04445
P4446
04447
04450
24451
#4452
04453
04454
04455

2eA263
200267
"aR305
npn311
200327
fBA2333
200351
280355
208373
08377
290415
202421
2080436
29?442
Q0460
Po0464
200502
Aen506
P0A524
290530
290546
200552
200570
200574
90612
29M616
neN634
ApR640
203656
200662
AQn700
7200704
npa722
neaz26
7Qn745
280751
00767
@773
781011
7@1015
2019033
fp10637
291055
201061
201076
2911@2
791120
701124

ERWOR

NEAE 1

NEAE 21
NEAE 37
NEAE 43
NEAE 61
NEAE 65
NEAE 123

NEAE 1
NEAB 1
NEAB 1

NEAB 35
NEAB 41
NEAB 56
NEAB 62
NEAB 100
NEAB 104
NMUL 13
NMUL 17
NMUL 35
NMUL 41
NMUL 57
NMUL 63
NMUL 171
NMUL 1075

NMULS
NMULS

NMULS ;

NMULS
NMULS
NMULS

NMULS

NMULS

NDIV 13
NDIV 17
NDIV 36
NDIV 42
NDIV 60
NDIV 64
NDIV 102
NDIV 106

NDIVS
NDIVS

NDIVS :

NDIVS
NDIVS
NDIVS
NDIVS
NDIVS
LEJECT
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P4456
#4457
@4a460
04461
04462
04463
04464
34465
24466
04467
04470
04471
04472
04473
04474
04475
04476
84477
24500
94501
04502
24503
04504
24505
04506
04507
24510
24511
04512
24513
24514
24515
24516
94517
94520
24521
04522
04523
94524
24525
24526
84527
#4530
#4531

fR1142
201146
N@1164
201179
001206
f01212
201230
PB31234
"@1252
201256
381274
791300
201316
B01322
291340
#01344
001362
201366
201404
701410
?01426
P91432
281450
701454
201472
281476
#01514
291520
701536
201542
201560
791564
201600
201605
#01610
001621
201626
201631
201642
Q1647
201652
801663
201670
881673

NIDIV
NIDIV
NIDIV
NIDIV
NIDIV
NIDIV
NIDIV
NIDIV

‘NIDIVS

NIDIVS
NIDIVS
NIDIVS
NIDIVS
NIDIVS
NIDIVS
NIDIVS
NFRDIV
NFRDIV
NFRDIV
NFRDIV
NFROIV
NFROIV
NFRDIV
NFROIV
NFRDVS
NFRDVS
NFRDVS
NFRDVS
NFRDVS
NFRDVS
NFRDVS
NFRDVS
SHCT1
SHCT14
SHCT1
SHCT2
SHCT?2
SHCT?2
SHCT3
SHCT3
SHCT3
SHCT4
SHCT4

SHCT4

JEJECT

7
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EAE-T1

#4532
#4533
4534
24535
84536
04537
84540
74541
#4542
A4543
A4544
24545
P4as546
04547
24550
24551
04552
24553
24554
24555
24556
24557
24560
04561
84562
A4563
24564
84565
04566
04567
04570
24571
04572
24573
n4574
04575
24576
84577
24600
24601
24602
04603

01704
291711
71714
ag1725
201732
201735
201746
201753
281756
P01767
001774
291777
202010
292015
202020
202031
2B2036
202041
202052
002057
202062
002073
02100
002103
702114
902121
202124
202135
702142
002145
202156
0902163
202166
062177
202204
002207
002220
002225
292230
002241
002246
002251

SHCTs

SHCTS

SHCTS

SHCTé6

SHCT6

SHCT6

SHCT?

SHCT?

SHCT7

SHCT10
SHCT10
SHCT10
SHCT11
SHCT11
SHCT11
SHCT12
SHCT12
SHCT12
SHCT13
SHCT13
SHCT13
SHCT14
SHCT14
SHCT14
SHCT15
SHCT15
SHCT15
SHCT16
SHCT16
SHCT416
SHCT17
SHCT17
SHCT17
SHCT22
SHCT20
SHCT20
SHCT21
SHCT21
SHCT21
SHCT22
SHCT22
SHCT22

JEJECT

7
14
17
7

14
17
7

14
17
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04604
na4a685
n4606
24607
246102
24611
04612
04613
04614
74615
P4616
04617
04620
24621
04622
84623
04624
04625
84626
84627
24630
04631
04632
24633
#4634
84635
04636
84637
B4640@
24641
34642
04643
B4a644
P4645
24646
84647
n4650
24651
84652
#4653
84654
A4655
@4656
04657
64660
24661

202266
n@2273
?@23@6
202313
"n2326
202333
202346
202353
002366
702373
202406
A02413
002426
002433
392446
A@2453
002466
292473
202506
2082513
202526
282533
202546
202553
202566
2082573
a@2606
202613
202626
702633
002646
202653
202666
2082673
7@2705
092714
292724
n@2734
002743
702753
an2766
202772
092777
203012
283016
793823

DSC1
nSc1
DSC1
NnSCq
NSC1
nsScq
DSCq
DSCq
DSC1
DSC1y
nSCy
DSC1q
DSC1
DSC1
DSC1
DSC1
DSC1q
DSC1
DSCy
NSC1q
DSC1
NSC1
DSC1
DSC1
DSC1
DSC1
nscy
DSC1
NSC1
DSC1
DSC1
DSC1
DSC1
DSCi

172+1
15+1
27+2
34+2
46+3
53+3
65+4
720+4
174+5
111+5
123+6
130+6
142+7
147+7
161+10
166+10
208+11
205+11
217+12
224+12
236+13
243+13
255+14
262+14
274+15
37n1+15
313+16
320+16
332+17
337+17
351+20
356+20
370+21
375421

STMUL 6
STMUL 15
STMULS 6
STMULS 16
STMULS 25
STMULS 35
STDIVS 11
STDIVS 15
STDIVS 22
SIGNA 11
SIGNA 15
SIGNA 22
JEJECT
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04662
74663
Na664
04665
04666
04667
04670
na671
04672
#4673
04674
04675
84676
04677
#4700
94701
04702
04703
04704
04705
24706
34707
#4710
24711
24712
04713
74714
04715
04716
04717
04720
04721
04722
84723
04724
24725
04726
04727
34730
04731
34732
04733
24734
24735
94736
04737
04740
04741
04742
04743

23036
npI042
7p3447
ARIN62
203266
n@3V73
n@3106
233112
@83117
2N3132
203136
293143
0@3156
203162
203167
003202
nB3206
293213
n@3226
763232
203237
793252
203256
nB3263
na3276
na3302
003307
AB3322
AB3326
283333
003350
293355
203370
783375
n@3410
203415
3430
AB3435
nP3450
203455
203470
293475
703510
2@3515
003530
2@3535
203550
PP3555
733570
AB3575

SIGNB
SIGNR
SIGNB
SIGNC
SIGNC
SIGNC
STIDOV
STIOV

11
15
22
11
15
72
S 11
S 15

STIDVS 22

SIGND
SIGND
SIGND
SIGNE
SIGNE
SIGNE
SIGNF
SIGNF

11
15
22
11
15
22
11
15

SIGNF 22

STFDV
STFDV
STFDV
SIGNG
SIGNG
SIGNG
SIGNH
SIGNH
SIGNH
SIGNI
SIGNI

SIGNT.

S 11
S 15
S 22
11
15
22
11
15
22
11
15
22

MULTST 11
MULTST 16

MULA
MULA
MULB
MULB
MULC
MULC
MULD
MULD
MULE
MULE
DIVTS
DIVTS
DIVA
DIVA
DIve
nive
pIve
nive

.EJEC

11
16
11
16
11
16
11
16
11
16
T 11
T 16

T
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04744 003610 DIVD 11

04745 PB3615 NIVD 16

04746 AR363@ NIVE 11

24747 323635 NIVE 16

74750 203650 NIVF 11

04751 003655 DIVF 16

84752 7AQ3670 DIVG 11

#4753 203675 DIVG 14

P4754 203722 MSPEED 21
24755 203727 MSPEED 26
84756 NB3746 MSPEED 45
#4757 003753 MSPEED 52
84760 ha3776 DSPEED 21
P4761 704003 DSPEED 26
24762 #04B26 DSPEED 51
04763 204833 DSPEED 56
04764 204051 SPMUDV 14
04765 0040856 SPMUDV 21
B4766 284111 SPMUDV 54
84767 PB4116 SPMUDV 61
24770 704116 SPMUDV 61
04771 204116 SPMUDV 61
04776 .LOC ERWOR+400
a4776 00000 WORDA [} /BUFFER FOR BIT WORDS
25023 .LOC WORDA+25
250823 777406 LENGTH 777406

JEJECT
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#5024 740000 BEGIN NOP
35025 747000 NOP JWAS JMS SWIT7(NDT USED)
25026  AA5047 JMP FACT JHERF IF NOT SFT
25027 675031 JMP L OOKUP JHERE IF SET
/
25030  2pA200 ) /COUNTER
P5031 194250 LOOKUP JMS FILZER /FILL ERROR LOK WITH caL
05032 185052 JMS CLBUF /CL BUFFER
95033 180203 JMS ADVP /GO TO MyL, DIv ROUTINES
#5034 184315 JMS SCAN /SCAN FOR @@ OR 77 FLAG ANY ERROR
25035 104342 JMS CKFLAG
#5036 2085023 LAC LENGTH
95037 745030 DAC LOOKUP-1
95040 194347 JMS SETUP /SET UP COUNTE AND COUNTERS
#5041 104301 JMS SETBIT /SET BIT IF ERROR
05042 184363 JMS RBCH JROTATE BIT AND CHECK WORD
05043 445030 ISZ LOOKUP-1
#5044 685041 JMP -3
#5045 105064 JMS STABUF JPRINT OUT ERROR STATUS
#5046 625024 JMPs BEGIN
/
05047 104264 FACT JMS FILHLT
05050 100203 JMS ADVP
25051 625024 JMPe BEGIN
/
/
/CL BUFFER
95052 740040 CLBUF HLT
#5053 287364 LAC (WORDA /RHE
95054 745063 DAC CLBUF+11
25855 207370 LAC (WORDA+24 JLHE
25056 165063 DEM® CLBUF+11 /DEPOSIT ZEROS
#5857 545063 SAD CLBUF+11 /RHE =LHE
05060 625052 JMP#* CLBUF JEXIT YES
#5061 445063 1SZ CLBUF+11 /NO
05062 685056 JMp -4
05063 0QR0Q0 )

EJECT
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25064
75065
7250866
25067
250870
25074
258772
25073
50874
#5875
ns5076
85077
725100
75101
35102
85103
25104
75105
251086
251087

ps1le
25111
85112
25113
05114
25115
85116
25117
95120
85121
05122
85123
#5124
25125

740049
107026
105110
105144
1085126
185412
205125
105314
105345
205143
185314
1085345
205162
185314
207143
741200
625364
765724
1085225
625364

740040
750001
A45125
207371
n45115
204776
505125
245125
207372
545115
625119
445115
685115
700000

/ROUTINE TO PRINT ERROR BUFFER

/
STABUF

/
/

HLT
JMS
JMS
JMS
JMS
TIN
LAC
JMS
TYT
LAC
JMS
TYT
LAC
JMS
LAC
SNA

PRINT

ANDBUF
10RBUF
TADBUF

ANDBUF +15
0PS

TADBUF +15
oPS

10RBUF +16
0PS
ASTRIC

JMPa STABUF
LAW TEXTT ,PRINT THE ASTRICT

TSR

JMP& STABUF

/"AND" ERROR WORDS

ANDBUF

HLT
cLC
DAC
LAC
DAC
LAC
AND
DAC
LAC
SAD

ANDBUF +15
(LAC WORDA
S+

WORDA

ANDBUF +15
ANDBUF +15
(LAC WORDA+14
ANDBUF +5

JMP# ANDBUF

152
JMP
(]

ANDBUF +5
ANDBUF +5

JEJECT

JCHECK FOR PRINT
/AND THEM

J"OR"™ THEM

/TAD THEM

JPRINT THE "AND"

sPRINT THE "TAD"

/PRINT THE "I10R"

/EXIT

/EXIT

/PERMIT “AND"™ FUNCTION

/CLEAR TEM STORAGE
/L.L. WORD

/U.L, WORD
/LL=UL

/YES EXIT
/NO

/L00P

/TEMP STORAGE
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/TAD ERROR WORDS

A5126 740240 TADBUF HLT
5127 754000 cLLtCcLA
A513% n45143 DAC TADBUF+15
25131 207371 LAC (LAC WORDA /U.L.
#5132 45133 NAC ,+1
#5133 204776 LAC WORDA
5134 345143 TAD TANBUF+15 /ADD THEM
25135  ©45143 DAC TANBUF+15
75136 207373 LAC (LAC WORDA+21 UL,
25137 545133 SAD TANBUF+5 /L.L.=U.L,
n514@ 625126 JMP# TADRUF /YES EXIT
25141 445133 1SZ TADBUF+5 /NO
25142 605133 JMP TADBUF+5 /L00P
725143 200009 (%) /SUM OF ERROR
/
/
/10R ERROR WORDS
25144 740040 [ORBUF HLT
A5145 754000 cLL!cLa
05146 745162 DAC 10RBUF+16
85147 287371 LAC (LAC WORDA /L.L.
35150 P45151 DAC .+1
#5151 2084776 LAC WORDA
25152 104166 JMS [0R /vOR»
#5153 205162 10RBUF +16
5154 245162 DAC 10RBUF+16
25155 287373 LAC (LAC WORDA+21 /UL,
25156 545151 SAD I0RBUF+s /U.L,.=U.L.
As157 625144 JMP& [ORBUF /YES
05160 445151 1S?2 [ORBUF+5 /NO
25161 605151 JMP 10RBUF +5 /L00P
#5162 2000300 a /INCLUSIVE OR OF WORDS

LEJECT
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n5163
A5164
#5165
75166
85167
n5170@
75171
75172
085173
05174
#5175
85176
25177
05200

052081
85202
25283
85204
25205
85286
85207
25210
25211
85212
85213
#5214
#5215
#5216
85217
85228
25221
25222
85223
85224

25225
05226
85227
p523a
P5231
05232
85233
n5234
#5235
25236
85237
05240
25241

740040
765710
185225
207374
A46362
464046
046411
186065
287375
N46362
046406
046411
106075
605177

740040
765710
105225
207376
246443
046465
046453
246523
046531
046546
106170
2087375
046443
846465
#46453
246523
246531
246546
106156
605223

657323
685225
507241
747203
227203
447203
245307
742020
742020
742020
745310
742020
742020
742020

/MULTIPLY SIMULATION CONTROL

MSC

/

HLT
LAwW
TSR
LAC
DAC
DAC
DAC
JMS
LAC
NAC
DAC
DAC
JMS
JMP

TEXTH

(JMS MULSIM
MP4-1

MPSIGN+§

MPZ+2

SOFMUL /GENERATE SIMULATION
(NOP

MP4 .1

MPSIGN+6

Mpz+2

HARMUL

o1 \LOOP

/
/DIVIDE SIMULATION CONTROL

DISC

/TAPE 3A

HLT
LAW
TSR
LAC
DAC
DAC
DAC
DAC
DAC
DAC
JMS
LAC
DAC
DAC
DAC
DAC
DAC
DAC
JMS
JMP

TEXTH

(JMS DIVSIM

DSP1

DSP2

DSP3

DSP4

nSPs

DSPs

SOFDIV /GENERATE SIMULATION
(NOP

DSPq

DSP2

DSP3

DSP4

DSP5

DSP6

HARDIV

-1 /L.00P

/TYPE STRING OF CHARACTERS

/EOM=77=?

IDIVS=657323

TYPTSR

JMP

AND (7777)
DAC TEMY1#
LAC® TEMY1
1S2 TEMYj
DAC TYPSAV
RTR

RTR

RTR

DAC TYPSAV+q
RTR

RTR

RTR
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n5242
n5243
n5244
5245
A5246
5247
p5250
25251
95252
85253
P5254
#5255
05256
95257
5268
#5261
25262
25263
p5264
85265
85266
85267
p5270
5271
#5272
25273
05274
25275
85276
85277
25300
25301
85302
25303
25304
25305
#5306
253087
gs3le
25311
75312
95313

105258
205310
105250
205307

19525Q°

695230
740040
745311
2p5307
507347
547377
7410029
605264
205307
507225
745307
105412
685245
205311
587225
547225
625225
741200
625250
744001
347400
741400
605302
205311
507225
347401
6053085
205311
507225
347402
106562
625250
naR200
n2R000
790000
nBA000
790000

TYPCHR

TYPSAV

JMS TYPCHR
LAC TYPSAV+1
JMS TYPCHR
LAC TYPSAV
JMS TYPCHR
JMP TYPTSR+3
HLT

NAC TYPSAV+2
LAC TYPSAV
AND (7777092
SAD (151204
skp

JMP L +6

LAC TYPSAV
AND (@70077
DAC TYPSAV
JMS TYCRLF
JMP TYPCHR-3
LAC TYPSAV+2
AND (77

SAD (77

JMPa& TYPTSR
SNA

JMP# TYPCHR
CMA!CLL

TAD (40

SZL

JMP ,+5

LAC TYPSAV+2
AND (77

TAD (200

JMP TYPSAV-2
LAC TYPSAV+2
AND (77

TAD (300

JMS OTY

JMP® TYPCHR

IS

+EJECT

/ACTIVE
/TEST FOR CRLF

/CRLF?
/YES
/NO
/CORRECT IT FOR NEXT TIME

/D0 CRLF
/TYPE LAST CHARACTER

/END OF MESSAGE?
/YES

/1F ZERQO IGNOR
/1GNOR

/3RD
/92ND
/ACTIVE CHAR
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/TYPE CONTENTS OF THE AC IN OCTAL

A5314 605314 TYPCON JMP
75315 105360 JMS DECONT
n5316 1085401 JMS TYPOCT
05317 205313 LAC TYpPSAV+4
75329 1285401 JMS TyPOCT
n5321 205312 LAC TYPSAV+3
05322 105401 JMS TYPOCT
n5323 205311 LAC TYPSAV+p
#5324 195401 JMS TYPQOCT
05325 205310 LAC TYPSAV+4
25326 145401 JMS TYPOCT
85327 205387 LAC TYPSAV
#5330 105401 JMS TYPOCT
25331 1085406 JMS SPACE2
#5332 625314 JMPa TYPCON
/TYPE OUT LOWEST 3 CHAR IN OCTAL
05333 6085333 TYPCO3 JMP
#5334 1053648 JMS DECONT
25335 205311 LAC TYPSAV+?2
85336 105401 JMS TYPOCT
25337 205310 LAC TYPSAV+1
5340 105401 JMS TYPOCT
‘05341 285387 LAC TYPSAV
A5342 105401 : JMS TYPOCT
n5343 1085406 JMS SPACE?2
25344 625333 JMP& TYPCO3
05345 605345 TYPTYT JMP
85346 105354 TSP
25347 185354 TSP
35350 185354 TSP
#5351 105354 TSP
85352 105354 TSP
#5353 625345 JMPa TYPTYT
25354 685354 SPAC JMP
A5355 29074@3 LAC (248
25356 186562 JMS 0Ty
85357 625354 JMPa& SPAC

JEJECT
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n5360
#5361
A5362
n5363
n5364
75365
B5366
25367
p5370@
#5371
85372
B5373
#5374
25375
05376
85377
25400
25401
25402
#5403
A5404
35485
25406
85407
85410
25411
25412
25413
05414
#5415
#5416
25417

625360
4537
7427220
740720
745310
742229
740020
45311
742020
740022
n4a5312
742020
7400280
A45313
7420280
740020
625360
605401
507217
347404
106562
625401
605406
767225
105225
625406
605412
207425
106562
207406
106562
625412
105401
105354
105225
105412
195412
205314
105345
205314

DECONT

TYPOCT

SPACE?2

TYCRLF

TSP=JMS SP

TSR=JMS TYPTSR
TCR=JMS TYCRLF

TIN=TCR
OPS=TYPCON

TYT=zJMS TYPTYT

OPT=0PS
/

JMP

DAC TYPSAV
RTR

RAR

NDAC TYPSAV+1
RTR

RAR

DAC TYPSAV+2
RTR

RAR

DAC TYPSAV+3
RTR

RAR

DAC TYPSAV+4
RTR

RAR

JMPs DECONT
JMP |

AND (7

TAD (260

JMS 0OTY

JMP# TYPOCT
JMP

LAW (77

TSR

JMPs SPACE?2
JMP |

LAC (215

JMS OTY

LAC (212

JMS 0OTY

JMPe TYCRLF
TDIGIT=UMS TYPOCT

AC

.EJECT

/STRING
/CR,LF

/CONTENTS OF aACc IN OcTalL
/TAB
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25420
#5421
05422
05423
95424
05425
25426
#5427
#5430
#5431
05432
85433
05434
#5435
35436
05437
05440
05441
95447
25443
05444
85445
25446
#5447
05459
05451
05452
25453
05454
95455
25456
05457
25460
25461
05462
05463
95464
25465
25466
05467
25470
25471
05472
05473
95474
85475
25476
25477
25500
25501
#5502
25503
#5504
25505
25506

151215
251424
112014
315504
112611
040540
240523
245420
n12224
496256
151220
012224
406140
231017
251404
400205
492225
164820
221117
2240824
174024
101123
402305
232411
171600
151223
276875
617504
251405
240540
#52222
172240
243120
172524
235600
151223
276175
617510
@11424
400106
240522
400501
731040
250105
401720
052201
241117
165600
151223
276275
617522
752005
212440
14P123
244005

TEXTA

LSIXRT

LSIXBT

.SIXBT

.SIXBT

SIXBT

<15><12>'MULTIPLY-DIVIDE TEST,PART 2,

<15><12>'PART 1 SHoULD BE RUN PRIOR T0 TH[S SECTiON

<15><12>'SWB=1=DELETE ERRQR TYPQUTS.

<15><12>'SW1=1=HALT AFTER EACH EAE QPERAT]ON.

<15><12>'SW2=1=REPEAT [AST EAE QPERATION.
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25507
25510
25511
n5512
P5513
75514
#5515
#5516
25517
n5520
A5521
@5522
#5523
25524
#5525
85526
85527
P5530
#5531
#5532
75533
#5534
@5535
85536
25537
25540
85541
35542
05543
25544
85545
75546
85547
85550
A5551
85552
#5553
#5554
85555
5556
05557
#5560
85561
05562
#5563
25564
25565
85566
n5567
ass57¢
85571
05572
#5573
75574
85575

17”540
172485
227124
111716
560000
151223
276375
617510
711424
400106
240522
400501
#31040
350105
492305
212585
160305
560000
151223
276475
617522
252005
312440
2504103
104005
710540
230521
250516
A3IB556
151223
276575
617503
31A314
A54003
171528
140524
P54024
752324
56A0008
151223
276675
617520
221116
244042
171342
400124
490516
n44017
64020
#12323
544027
107516
402327
657561
770000

.SIXBT

.SIXBT

.SIXBT

.SIXBT

C15><12>'SW3=1=HALT AFTER EACH EAE SEQUENCE.

<15><12>'SW4=1=REPEAT EAC, EAE SEQUENCE.

<15><12>'sW5=1=CYCLE CoMPLETE TEST.

<15><12>'SW6=1=PRINT "ok" AT END OF PASS, WHEN SW521'<77>
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05576
25577
25600
5601
A5602
25603
n5604
25605
n56086
25607
85614
25611
25612
25613
a5614
P5615
85616
25617
25620
85621
#5622
n5623
85624
05625
25626
85627
25630
25631
25632
#5633
85634
85635
85636
a5637
85640
#5641
n5642
#5643
85644
#5645
85646
25647
25650
#5651
25652
#5653
25654
85655
25656
85657
25660
#5661
#5662
25663
P5664

151215
251423

400601

111405
P44040Q
401525

1142411

201411
N52240
5008103
514015
251424
112014
117381
160477
191107
1040817
220405
224020
221724
250324
404014
1727480
172204
852240
202217
n42503
247700
1512180
012204
274122
n577040
151204
112623
400601
111405
044003
50/4411
261123
172251
404449
7335001
#35140
404040
490350
152151
1512@8
770008
212517
241105
162440
404040
404040
228515
11116

TEXTB

TEXTC

TEXTD

TEXTE

TEXTF

LSIXBT

.SIXBT

.SIXBT

.SIXBT

.SIXBT
.SIXBT

<15><12>'MULS FAILED

'H1GH ORDER PRoDUCT

<15><12>'HARDWARE'<77>

<15><12>'Djvs FA[LED C(DjVSOR) C(AC)

77>
*QUOTIENT

REMAINDER

MULTIPLIER (AC) MULTIPLICAND?'

LOW ORDER PROQDUCT'<77>

C(MQ) '<15><12>

LINK?'<15><12>*SOFTWARE?'<77>
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n5665
N5666
n5667
AS670
n5671
05672
25673
05674
25675
25676
n5677
ns70@
a5701
#5702
25703
85704
#5705
n5706
a5707
2571@
25711
85712
85713
05714
P5715
A5716
85717
85720
85721
85722
25723
n5724
p5725
25726
n5727
85730
P5731
85732
85733
25734

85735
#5736
25737
25740
25741
#5742
95743
05744
85745
#5746

047522
4P4014
111613
151223
170624
270122
757777
151214
111613
401617
244023
75244@
171648
041126
110405
401726
052206
141727
777708
151203
531451
404040
235001
N35140
404040
404003
501521
514040
404003
592303
517708
520000
151217
252440
177640
616060
4908310
250313
400201
n477080

740000
740000
194162
105747
104134
104162
106120
104134
740000
625735

TEXTG .SIXBT <15><12> 'L INK NOT SET ON DIVIDE OVERFLOW?'<77>
TEXTH .SIXBT <15><12>'C(L)  C(AD) C(MQ) C(sCH'1<77>
TEXTI .SIXBT Y

TEXTJ .sIxBT <15><12>'0yT OF 108 CHECK BAD?'

/PDP-15 gAE 11 - TAPE 4
/RANDOM CONTROL MyL/DlvV

/

EXRAN NOP
NOP /SET UP FOR RANDOM LOOP
JMS LOOP4 /SET UP FOR LOOP
JMS MULSHT /RANDOM MULTIPLY
JMS HLOOPM /CHECK FOR HALT AND poOOP
JMS LOOP4 /SET UP FOR LOOP
JMS DIVSHT /RANDOM DIVIDE
JMS HLOOPM /CHECK FOR HALT AND LOOP
NOP /CHECK FOR LOOP
JMP& EXRAN

/
/MULTIPLY SHIFT GONTROL
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n5747
n5750
#5751
A575>
75753
25754
#5755
25756
A5757
@576ﬂ
#5761
#5762
25763
A5764

85765
25766
85767
85770
25771
25772
#5773
25774
25775
25776
05777
26087
06001
26002
26003
06004
268085
06006

740040
207407
246334
777777
046360
125765
206334
547410
625747
44,334
758001
346360
n4636@
6085754

740000
207411
A47147
207412
046021
207413
n46022
207414
R4a6023
186007
104157
186065
186075
lgeles
104130
447147
605776
625765

MULSHT

/MULTIPLY
EXMUL

XX

LAC
NAC
LAW
DAC
JMS
LAC
SAD

(MULS~-21
HMPY + 4
-1

MP4-3
EXMUL
HMP y+4
(MULS

JMP# MULSHT

1S%
cLe
TAD
DAC
JMP

RANDOM NUMBERS

NOP
LAC
DAC
LAC
NAC
LAC
DAC
LAC
DAC
JMS
JMS
JMS
JMS
JMS
JMS
1S#
JMp

HMPY + 4

MP4-3
MP4-3

=10

(7700068
CTRANg
(873466
RAN1
(153501
RAN2
(210762
RAN3
RAN
LOOP2
SOFMUL
HARMUL
MULCOM
HLOOPS
CTRAN
=7

JMPa& EXMUL
JEJECT

/ONE SKHIFT
/JHARNWARE INSERT
/0NE
/SOFTWARE INSERT
/G0 TO MULTIPLY
/MULTIPLY INSTRUCTION
/722 SHIFTS
/YES EXIT
/INCREMENT HARDWARE SHIFT

/INCREMENT gOF TWARE SHIFT

(RAN2 X RAN3)

/RANDOM NUMBER COUNTER 4096

/RANDOM NUMBER GENERATOR
/LOOP SET UP

/SOFTWARE MULTIPLY
/HARDWARE MULTIPLY
/HARDWARE=SOF TWARE
/HALT=-LOOP?

7EXIT
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neno7
n6r10
n6MLl
n6M1L2
n6M1L3
6014
6015
n6A1L6
a6n17

P60
06021
P602?
06023

ned24
26025
n6B26
neaz7
n6n3n
26031
P6032
n6B33
n6n34
@6035
26036
n6n37
n6a4m
B6041
B6@a4?2
26043
06244
26045
6046
B6847
a6050

neeeo
206421
124424
746021
106224
46022
106024
246323
626307

335671
PA3466
153501
210762

700000
n46064
206052
547415
741000
606041
207416
N46052
206051
744010
741400
347213
n46051
2260852
346051
66852
206064
740020
366052
446052
626024

/RANDOM NUMBER GENERATOR

RAN

RNO

RAN1
RANZ2
RAN3J

/
ROGEN

RANTAD

4
LAC RAN1
JMS RDGEN

NDAC RAN1 /FIRST NUMRER

JMS RDGEN

DAC RAN2 /SECOND NUMRER

JMS RDGEN

DAC RANZ /THIRD NUMRER

JMP & RAN

335671
PB3466
153501
210762

)
DAC RWRK
LAC RANDEX
SAD (RANTBL+10@
SKP

JMP RANTAD
LAC (RANTBL
DAC RANDEX
LAC RANCON
CLL!RAL

SEL

TAD (1

DAC RANCON
LAC» RANDEX
TAD RANCON
DAC= RANDEX
LAC RWRK
RAR

TAD= RANDEX
1SZ RANDEX
JMP& RDGEN
JEJECT
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n6051
06052
26253
P6054
26055
06056
n6057
26067
06061
06062
26063
06064

123456
06363
654321
361416
55363
546060
243035
762572
453237
150214
annaae
2000300

RANCON
RANDEX
RANTRL

RWRK

123456
RANTBL+1@
654321
361416
A55363
546860
2430835
762572
453237
157214
(7]

[}

.EJECT
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6065
26066
26067
n6R7a
6071
26072
6073
NeA7a4

26875
26076
06077
06100
aslol
26102
76183
06104

26105
26106
76107
26110
26111
26112
26113
76114
6115
#6116
26117

nelza
P6121
06122
26123
06124
26125
06126
P6l127
26130
76131
06132
26133
26134
26135

742000
206022
120340
206423
P47164
287178
47161
626065

747000
206823
106330
2060822
n47160
641002
n47163
626275

740000
207160
547161
741000
606115
207163
547164
606117
106750
106256
626105

740040
207417
246324
777777
746436
106136
206324
547420
626120
446324
750001
346436
746436
606125

/SOF TWARE
SOFMUL

/HARDWARE
HARMUL

/

MULTIPLY (RAN2 X RAN3)

NOP

LAC RAN2
JMS MULT
LAC RAN3
DAC LPRODSH#
LAC MPs

NAC HPRODS
JMPs SNFMUL
MULTIPLY
NOP

LAC RAN3
JMS HMPY
LAC RAN?2
DAC HPRODH
LACQ

DAC LPRODH
JMPs HARMUL

/LOW ORDER
s/LOW ORDER

/HIGH ORDER
/EXIT

/MULTIPLIER

IN AC HIGH ORDER

/MULTIPLICAND

/HIGH ORDER

/LOW ORDER
7EXIT

/COMPARE PRODUCT OF SOFTWARE + HARDWARE

MULCOM

NOP

LAC HPRODH#
SAD HPRQDSH#
SKpP

JMP L +4

LAC LPRODH#
SAD LPRODS
JMP  ,+3

JMS BADMUL
JMS MULCT
JMP s MULCOM

/
/DIVIDE SHIFT CONTROL

DIVSHT

HLT

Lac (plvs-22
DAC HDIVID+6

LAW -1
DAC DV4+4
JMS EXDIV

LAC HDIVID+6

SAD (DIVS
JMP# DIVSHT

1SZ HOVID+6

cLC

TAD DVa+4
DAC DVa+4
JMP . -10
LEJECT

/HIGH ORDER NOT EQUAL

IN MP5

/LOW ORDER NOT EQUAL
/LOW ORDER NOT EQUAL

/ONE SHIFT COUNT
/HARDWARE INSERT

/0NE

/SOFTWARE INSERT
/GO TO DIVIDE
/DIVIDE INSTRUCTION

/23 SHIFTS
/YES EXIT

/INC HARDWARE SHIFT

/INC SOFTWARE SHIFT
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06136
n6137
06140
P6141
6142
P6143
#6144
N6145
N6146
06147
06150
#6151
26152
96153
26154
#6155

747000
207411
Na74147
2@7413
N46422
207414
R46023
186007
194157
106170
106156
106201
184130
447147
606145
626136

/DIVIDE RANDOM NUMBRERS (RAN{,RAN3)/Z(RAN2)

EXDIV

NOP
LAC
DAC
LAC
DAC
LAC
DAC
JMS
JMS
JMS
JMS
JMS
JMS
1S?
JMP

(772000

CTRAN . /RANDOM NUMBER COUNTER 40496
(1535081

RANZ2

(218762

RAN3

RAN JRANDOM NUMBER GENERATOR
LOOP2 ,LOOP SETUP

SOFDIV /SOFTWARE DIVIDE

HARDIV /HARDWARE DIVIDE

DIVCOM /HARDWARE =SOFTWARE

HL.OOPS /CHECK HALT LOOP
CTRAN

=7

JMPas EXDIV
JEJECT
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/HARDWARD DIVIDE

26156 740000 HARDIV NOP
n6157 206023 LAC RAN3Z
N6160 452000 LMG /DIVIDEND LOW ORDER
76161 206A21 LAC RAN1 /DIVIDEND HIGH ORDER
N6162 106316 JMS HDIVID ‘
06163 206022 LAC RAN? /DIVISOR
6164 P4a7174 NAC REMH /HARDWARE REMAINDER
h6165 641002 LACQ
06166 747172 NAC QUOTH /HARNWARE QUOTIENT
n6167 626156 JMPs HARDIV
/
/SOFTWARE NDIVIDE (RAN1_RAN3)/(RAN2)
0617@ 740000 SOFpIV NOP
n6171 206021 LAC RAN1 /HIgH ORDER DjV]DEND
n6172 106413 JMg DIVIDE
06173 206023 LAC RAN3 /LOW ORDER DIVIDEND
P6174 206022 LAC RAN?2 /DIVISOR
76175 747173 DAC QUOTS /SOFTWARE QUOTIENT
06176 207150 LAC DVD
n6177 047175 DAC REMS /SOFTWARF REMAINDER
n6200 626170 JMPa SOFDIV
/
/COMPARE QUOTIENT AND REMAINDERS
6201 740000 DIVCOM NOP
n6282 206156 LAC HARDIV /GET LINK FROM SOFTWARE DIVIDE
n6203 741400 SZL /CHECK LINK FROM HARDWARE D]VIDE
26204 740001 CMA /HDW LINK=1, SO COMPL SOFW LINK,
06205 741100 SPA /AC SHOULD BE PLUSE FOE EQUAL LINKS
06226 606216 JMP DVCMER /LINKS NOT EQUAL, REPORT ERROR,
86207 207172 LAC QUOTH#
26210 547173 SAD QUOTS#
n6211 741000 SKP
n6212 606216 JMP 44 /QUOTIENT NOT FQUAL
26213 207174 LAC REMH#
06214 547175 SAD REMS#
06215 606220 JMP 43
06216 106664 DVCMER JMS BADDIV /REMAINDER NOT EQUAL
06217 106221 JMS DlveT /PERCENT OF TIMES
ne22@ 626201 JMPs DIVCOM
/

LEJECT
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A6221
n6222
n6223
h6224
6225
86226
n6227
06230
n6231
26232
6233
26234
86235
6236
26237
36240
#6241
#6242
06243
06244
#6245
26246
B6247
#6250
#6251
86252
26253
A6254
26255

06256
26257
26260
86261
06262
06263
@6264
26265
#6266
26267
A6270
26271
86272
a6273
n6274
#6275
n6276
06277
n6380
26301
P6382
n6383
A6304

740040
187026
287347
P47153
147204
106178
186156
286156
741400
7400801
741199
606244
207172
547173
741000
606244
207174
547175
741000
447204
447153
606226
136306
185412
286324
105314
287421
740040
626221

. 7400482

107826
207347
#47153
147204
106165
106075
207160
547161
741000
606274
207163
547164
741000
447204
447153
606263
1063086
105412
206334
125314
207422
740040

/NUMBER OF TIMES DIVS BAD
DIVCT HLT
JMS PRINT
LAC (-100
DAC EAEDON#
DZM XBAD#
JMS SOFDI1IV
JMS HARDIV
LAC HARDIV
SZL
cCMa
SPa

/TIMES CHECK

/7IMEg COyNTER
sCL TIMES FOUND RAD

JGET SFTW LINK

/CHECK HDW LINK

/HDW LINK=q, SO COMPL SFT LINK
/AC MUST BE PLUS FOR EQUAL LINES

JMP pcTER /NOT gQUAL., GO TO ERROR.

tAC QUOTH
SAD QUOTS
SKP
JMP +4
LAC REMH
SAD REMS
SKP

DCTER 1SZ XBAD
1SZ EAEDON
JMP DIVCT+s5
JMS TIMTEX
TCR
LAC HDIVID+6
JMS OPT
LAC (DISC+1
HLT
JMPs DIVCT

/

/NUMBER OF TIMES MULS BAD

MULCT HLT
JMS PRINT
LAC (-100
DAC EAEDON
DZM XBAD
JMS SOFMUL
JMS HARMUL
LAC HPRODH
SAD HPRODS
SKP
JMP . +4
LAC LPRODH
SAD LPRODS
SKP
1SZ2 XBAD
1SZ FAEDON
JMP MULCT+s5
JMS TIMTeX
TCR
LAC HMpY+4
JMS OPT
LAC (MSC+1
HLT

/G00OD
/BAD

/600D

/BAD INCREMENT TIMES FOUND
/LIMITS

/LOOP

/PRINT ROUTINE

JEXIT

/TIMES CHECK

/TIMES COUNTER
sCL TIMES FOUND BAD

/600D
/BAD

/7/G00D

/BAD INCREMENT TIMES FOUND
/LIMITS

/L00P

/PRINT ROUTINE
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6305 626256 JMP& MULCT /EXTIT
JEJECT
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A633¢
26387
6317
A6311
263172
n6313
P6314
26315

86316
36317
06324
06321
N6322
76323
76324
26325
n6326
n6327

747340
27426
7645725
1085225
135354
237204
1985333
626306

700000
A472@2
426316
5647200
h46325
207202
6544323
A3Aa0a
446316
626316

/PRINT ROUTINE OF TIME BAD
TIMTEX HLT
JMS PRINT
Law TEXTY
TSR
TSP
LAC X8AD XX
JMS TYPCOZ
JMP# TIMTEX JEXIT

/

/HARNDWARE ARITHMETIC SUBROUTINES
/SIGNED DIVINE SUBROUTINE
/CALLING SFQUENCE

/DIVIDE IN AC AND MQ

/JIMS HDIVIDE

/PICKUP OTHER FacTOR

/
HDIVID ? /ENTRY TO SUBROUTINE
DAC TEM#
XCTe HOIVID
GSM
DAC HDIVL
LAC TEM
nivs
HOIVL 4 sLOCATION OF DIVISOR
1SZ HOIVID

JMP# HDIVID
LEJECT

,0UT OF 14, CHECKS 8aD

XX
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26330
#6331
N6332
06333
76334
n6335
A6336
#6337

e300
664200
746335
426330
657122
ARA2AB
446338
626330

/SIGNED MULTIPLY SUBROUTINE
/CALLING SFQUENCF,

/ONE FACTOR IN AC

/JMS HMPY

/PICK UP OTHER FACTOR

/

HMPY @
GSM
NAC ,+3
XCT# HMPY
MULS
[4
[1SZ HMPY
JMP& HMPY

JEJECT

/LACXXX ON LAC I XXX

/JENTRY TO SURROUTINE
/FIX MULTIPLIER MAGNITUDE

/LAC MyULTIPLICAND

JLOCATION OF MULTIPLIER
/INDEX RETURN
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/PDP-15 ONE'S cOMPLEMENT SINGLE PRECISION MULTIPLICATION SUBROUTINE
/HARDWARE SIMULATION
/CALLING SFQUENCE:

/LAC MULTIPLIER

/IMS MULT

/LAC MULTIPLICAND
/RETURN; LOW ORpER PROpUcT IN ac, HIGH ORpDER PROpUCT

/IN MPs
P6340 000000 MULT )
M6341 147170 DEM MP 45
P6342 741208 SNA
76343 740000 NOP
06344 745100 SPAICLL
86345 740003 CMA ! CML
6346 047165 DAC M#Pq
06347 426348 XCTw MULT
76350 741200 SNA
@6351 740008 NOP
6352 741108 SPA
6353 740003 CMA ! CML
26354 747166 NDAC MP#2
06355 207423 LAC (360000
06356 740010 RAL
26357 046488 DAC MPSIGN
26360 777756 ' LAW -2?
P6361 047167 DAC MP#3
6362 740000 NOP
06363 287165 MP4 LAC MP{
P6364 740028 RAR
06365 207170 LAC MP5
#6366 7454080 SZL:CLL
06367 347166 TAD MP2
#6370 740020 RAR
86371  A47178 DAC MPs5
06372 207165 LAC MP1
06373 740020 RAR
P6374  P47165 DAC MP1
26375  2@7178 LAC MP5
06376 447167 1SZ MP3
6377 606411 JMP MPZ+2
76400 200000 MPSIGN n
6481 047178 DAC MP5
6402 2087165 LAC MP1
06403 747000 NOP
06404 406400 XCT MPSIGN
06485 747165 DAC MP1
P6406 740200 NOP
06407 446340 MPZ 1SZ MULT
76410 626340 JMPa MULT
P6411  74M000 NOP
06417 606363 JMP MP4

JEJECT
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06413

P64
6. -5
"6416
26417
06420
06421
6422
026423
06424
06425
26426
n64a27
26430
26431
06432
76433
N6434
06435
#6436
06437
06440
P6441
06442
06443
86444
6445

ARnB00

745100
740003
747150
426413
741409
740001
Rn4a7171
1906424
207208
446413
426413
741100
740003
106432
ARA2AD
744000
"47151
446413
777755
A47152
206503
R46476
147200
740008
287151
606468

/PpP-15 ONE'S COMPLEMENT DIVIDE SURROUTINE HARWARE SIMULATION
/CALLING SFQUENCF,

/ LAC HIGH ORDER DIVIDEND/ JMS DIVIDE
/ LAC LOW ORDER DIVIDEND

/ LAC DIVISOR

/ RETURN,QUOT, IN AB, REM, IN D#VD

/1F HIGH DIVIDENND S GREATER OR gQUAL TO NIVISOR, DIVIDE TAKES
/PLACE AND LINK IS SET T0 1,

DIVIDE ? /HIGH ORDER DIVIDEND IN aAC

SPACLL /1S DIVIDEND POSITIVE

CMA ! CML /NO, COMPLEMENT AC AND LINK

DAC DgVD /STORE HIGH ORDER DIVIDEND

XCT# DIVIDE /FETCH LOW ORDER DIVIDEND

SZL /DIVIDEND SIGN BIT POSITIVE?

CMA /NO, COMPLEMENT LOW ORDER DVIDEND

NAC 0#;0 /STORE LOW ORDER DIyIDEND

JMS DVs /DEPOSIT DIVIDEND SIGN BIT INTO DVsM
DVs @ /REMAINDER HAS SIGN OF DIVIDEND

1SZ DIVIDE

XCT# DIVIDE /FETCH DIVISOR

SPA /SKIP IF SIGN POSITIVE

CMA ! CML /COMPLEMENT AC AND LINK

JMS Dv4 /DEPOSIT QUOTIENT SIGN BT [NTO DV4
Dva a /CONTAINS SIGN BIT OF QUOTIENT

cLL /CLEAR LINK

NAC D#VS /SAVE DIVISOR

1SZ DIVIDE JINCREMENT TO EXIT ADDRESS

LAW =23 /SET UP "STEP COUNTER"

DAC DV#1

LAC SvcB

DAC SVC@® /SET SAVE CARRY SWITCH TO INITIAL

DZM SYCRY /CLEAR SAYED CARRY.
DSP1 NOP

LAC DVS JFETCH DIVISOR

JMP DV2A-1 /START DIVISION

LEJECT
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06446

n6447
26450
26451
06452
26453
76454
26455
26456
#6457
06460
#6461
06462
06463
P6464
06465
06466
26467
86470

06471
6472
06473
66474
6475
06476
n6477
B65080
Bes501
026502
06503
26504
265085
06506
26507
26517
n6511
6512
06513
096514
#6515
26516
6517

206475
74001@
207158
747010
747150
740800
206464
740010
297151
745400
740031
3471580
A47150
186464
PPA000
7400080
2087280
7411080
740002

2p7171
740010
n47171
106475
30020
740040
606513
606510
606504
606516
606477
207208
741100
606550
606515
2072080
741100
6086550
206464
P47200
446476
447152
606446

pDVo

DSP3

DVoA

DCRY
DSP2

QHIB
Svce

svCB
SvC1A

svci

svce

SVC3

LAC
RAL
LAC
RAL
NAC
NOP
LAC
RAL
LAC
SZL
CMA
TAD
DAC
JMS
)

NOP
LAC
SPA
CML

LAC
RAL
DAC
JMs
%)

HLT
JMP
JMP
JMP
JMP
JMP
LAC
SPA
JMP
JMP
LAC
SPA
JMP
LAC
DAC
1sZ
1SZ
JMP

QHIB /GET SAVED HI QUOTIENT BIT

JPUT BIT INTO LINK
ovn /GET DIVIDEND

JINSERT HI QUOT INTO DIVIDEND
Dvn sSTORE NEW DIVIDEND

DCRY ,GET LAST CARRY

/PUT INTO LINK
nvs /GET DIVISOR
telL /1F LINK IS 1, opD NEG DIVISOR,
11AC /IF LIyK Is @, ADD pgS DIVISgR,
Dvn JADD DIVISOR (+,-) TO NIVIDEND
ovn /STORE NEW DIVIDEND
o1

/SAVE CARRY

SVCRY /CHECK LAST
/CARRY,=1 IF OVERFLOW

/1F OVERFLOW ERROR LAST CYCLE,
/COMPLEMENT THIS INSFRT RpIT,
QuUo /GET QUOTIENT
/INSERT CARRY INTO QUOTIENT,
QU0 /STORE NEW QUOTIENT,
L+l /SAVE HI BIT FOR

/INSERTION INTO DIVIDEND,

SvCc2 ,1ST - SAVE EXTRA SIGN BIT
SVCy /2ND - SAVE SIGN BIT, CHECK XSIGN BIT
SVC1A /3RD - CHECK SIGN BIT,

SVe3 /0THERS = CONTINUE
SVCa+1

SVCRY

OVRFLO

SVC3-1

S#VCRY /TEST SAVED SIGN BIT
/MUST=n

OVRFLO /NOT=@, OVERFLOW

DCRY

SVCRY /SAVE CARRY FOR TEST NEXT CYCLE

SVC@ /INCREMENT sWITCH

pDV1 /INCREMENT STEP COUNTER

Dvo /G0 TO NEXT DIVIDE CYCLE

LEJECT
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76520
26521
PEEDD
45523
F5524

76525
n6526
06527
06530
26531
6532
06533
6534
26535
06536
hA6537
26540
6541
6542
06543
26544
06545
26546
n6547

0655@
A6551
26552
26553
A6554
26555
26556
A6557
26560
A6561

206464
741100
606527
740000
207151

347150
747150
206424
740010
747000
287158
741401
n47158
206432
740010
207171
741400
740001
"47171
207200
740010
207171
740000
626413

2087152
7400308
7401008
686527
2P6475
740018
2871509
740019
n47150
606527

DSP4

pv3

DsP5

DSPés

OVRFLO

LAC DCRY
SPA

JMP DV3

NOP

LAC DVS

TAD DVD
DAC DVN
LAC DV5
RAL
NOP
LAC DvN
SZL1CMA
NAC DVD
LAC DVg4
RAL
LAC QuUO
SZL
CMA
DAC QUO

/STEP COUNTER=®
/TEST LAST CARRY

/1F=1 NO CORRECTIONS NEEDRED

/WAS @
/ADD (+) DIVISOR TO CORRECT
/DVD VALUE FOR REMAINDFR

/CHECK DIVIDEND SIGN
/

/

/1F MINUS, COMPLEMENT REMAINDER
/

/CHECK DIVISOR SIGN

/1F MINUs, COMPLEMENT QUOTIENT

LAC SVCRY /SET LINK TO DETERMINED VALUE

RAL
LAC QUO
NOP

JMPa# DIVIDE

LAC DV1q
IAC

SMA

JMP DV3
LAC QHIB
RAL

LAC DVD
RAL

DAC DVD
JMP DV3
JEJECT

/OVERFLOW OCCURRED

/GET SAVED HI QUOTIENT BIT
¢/PUT INTO DIVIDEND

/STORE NEW DIVIDEND
/GO TO ADJUST SIGNS
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/0UTPUT ROUTINE FOR TTy

n6562 200300 oTY 7

26563 707704 LEM
B6564 707406 TLS
26565 70704081 TSF
nN6566 606565 JMP -1
26567 626562 JMPs OTY

;MAKE THREE CHARACTERS OUT OF AN aAC WORD
/ABCND ENTRANCE TO SUBROUTINE

/XXXX LHE OF ADNPRESS FIELD

//XXXX RHE OF ANDRESS FELD

P6570 106578 ABCD JMS
26571 047162 DAC IACW
06572 4465780 1SZ ABCD
n6573 226578 LACa# ARCD
06574 047201 DAC TACWg#
B6575 446578 1SZ ABGD
06576 227162 LAC® 1ACWg%
06577 4465780 ' 1SZ ABCD
066082 227162 LAC® IACW
6601 5472081 SAD TACW
6602 6265780 JMPas ARCD
26603 447162 I1SZ IACW
066084 606576 JMP -6

/
/0CTAL OUTPUT SURROUTINE
/0CTOUT ENTRANCE TO ROUTINE
/XXXX LHE OF ADDRESS FIELD
/XXXX RHE OF ADDRESS FIELD

/
B6605 106605 0CcTOUT JMS
#6686 226685 LAC# OCTOUT
06607 A47162 ' DAC JACW
N6619 446605 1sz 0OCTOUT
6611 226605 LACs» OCTOUT
#6612 A47201 DAC TACW
26613 446605 1SZ OCTOUT
6614 227162 LLAC# JACW
26615 185314 JMS QPS
R6616 207162 LAC TACW
6617 547201 SAD TACHW
06620 626605 JMP& OCTOUT
#6621 447162 1SZ TACH
B6622 686614 JMP -6

JEJECT
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N6e23
n6624
A6625
6626
n6627
n6630
06631
n6632
N6633
n6634
A6635

26636
6637
26640

N6641

06642
26643
n6644
06645
06646
06647
86650
86651
06652
86653
86654
26655
86656
06657
06660
86661
86662
26663

86664
06665
P6666
A6667
26670
n6671
#6672
B6673
06674
06675
A6676
26677
r6700
6701
6702
6783
N6704
#6705

740040
104164
105024
174140
104164
185735
104140
106642
447146
606624
6R6624

740040
207424
106562
626636

740840
750034
587353
741200
626642
446663
606654
195412
207425
046663
2087426
186562
207427
106562
2074083
1M6562
626642
777777

740040
197026
1085412
765636
105225
195345
105345
185354
105354
26022
135314
105345
206021
105314
185345
206023
185314
195412

RUN

BELL

PROK

OKCTR

BADDIV

HLT
JMS
JMS
JMS
JMS
JMS
JMS
JMS
157
JMP
JMP

/BELL AT END OF PASS

HLT
LAC
JMS
JMP &

/PR
HLT
LAS
AND
SNA
JMP &
1S#2
JMP
TCR
LAC
DAC
LAC
JMS
LAC
JMS
LAC
JMS
JMP a
7777

/TEXT FOR BAD DIVS

HLT
JMS
TIN
LAW
TSR
TYT
TYT
TSP
TSP
LLAC
JMS
TYT
LAC
JMS
TYT
LAC
JMS
TCR

L0O0PS
BEGIN
HLNOPL
LOOPS
EXRAN
HLOOPL
PRNOK
CTCMPT
RUN+1

#

RUN+1

(207207

oTY
BELL

NT "OK

77

PRINT

TEXTE

RANZ
OPS

RAN1
0PS

RAN3
0PS

/LOOP
/TEST
/HALT
/LO0P
/TEST

/L00OP

SET UP

WITH CONSTANTS
LONP

SET UP

WITH RANDOMS
/JMS HLOOPL

" AT END OF PASS

(004000

PROK
OKCTR
«t4

(-38)
OKCTR
(317
0Ty
(313
oTy
(249
0Ty
PROK

/PRINT?

/PASS COMPLETE COUNTER

/RING BELL

sDIVS FAILED

/DIVISOR

/C (A

/TAB
/C (M

/CR,

c)

Q)

LF

HIGH ORDER DIVIDEND

LOW ORDER NIVIDEND
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26706
n6787
6710
n6711
#6712
6713
A6714
A6715
B6716
67417
n6720
86721
86722
26723
86724
26725
86726
#6727
26730
6731
86732
#6733
26734
86735
#6736
26737
06740
06741
06742
86743
A6744
86745
86746
26747

105345
185345
765656
185225
105354
125354
287173
185314
185345
105345
2907175
195314
185345
286156
740010
754010
105401
765632
105225
185354
125354
207172
195314
105345
195345
207174
195314
105345
206201
740010
750010
105481
185412
626664

TYT
TYT
LAW
TSR
TSP
TSP
LAC
JMg
TYT
TYT
LAC
JMS
TYT
LAC
RAL

TEXTF

QUOTS
0P

REMS
OPS

HARD1V

CLARAL
TDIGIT

LAKW
TSR
TSP
TSP
LAC
JMS
TYT
TYT
LAC
JMS
TYT
LAC
RAL

CLAY

TEXTD

QUOTH
oPS

REMH
oPS
DIVCOM

RAL

TOIGIT

TCR

JMPs BADDIV

LJEJECT

/QUOTIENT

/QUQOTENT (SOFT)
/TAB

/REMAINDER (SOFT)
/GET SFTW LINK

/CLEAR AC AND PUT LINK IN AC17
/TYPE

/QUOTIENT (HARD)

/REMAINDER (HARD)

/GET HDW LINK

/CLEAR AC AND PUT LINK IN AC17
/TYPE
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26750
26751
26752
?6753
76754
n6755
06756
n6757
A6760
n6761
06762
76763
n6764
26765
26766
96767
6770
06771
06772
26773
06774
#6775
26776
06777
77000
97001
07082
27003
07004
27005
27006
27007
7010
27011
27012
#7013
#7014
27015
77016
7017
27020
27021
7022
#7023
a7n24
07025

740040
107026
195412
765576
105225
105412
105345
1085345
105345
206022
195314
105345
105354
1085345
206023
105314
105412
105345
105345
195345
765615
105225
765666
185225
105345
185345
207161
195314
105345
105345
105345
207164
105314
765632
195225
105345
105345
207168
195314
195345
105345
105345
207163
185314
105412
626758

BADMUL

/TEXT FOR RAD MULS

HLT
JMS
TIN
LAW
TSR
TCR
TYT
TYT
TYT
LAC
JMS
TYT
TSP
TYT
LAC
JMS
TCR
TYT
TYT
TYT
LAW
TSR
LAW
TSR
TYT
TYT
LAC
JMS
TYT
TYT
TYT
LAC
JMg
LAW
TSR
TYT
TYT
LAC
JMS
TYT
TYT
TYT
LAC
JMS
TCR

PRINT

TEXTB

RAN?
0PS

RAN3
0PS

TEXTC

TEXTF+10

HPRODS
0oPS

LPRODS
OPg
TEXTD

HPRODH
OPS

LPRODH
OPS

JMP&s BaDMUL
JEJECT

/PRINT?

/MULS FAILED, MULTIPLIER,

/MULTIPLIER

/TAB

/MULTIPLICAND

/HIGH ORDER, LOW ORDER

/SOFTWARE

/HIGH ORDER PRODUCT SOFT

/TAB

/_OW ORDER PRODUCT (SofFT)

/HIGH ORDER PRODUCT (HARD)

/TAB
/LOW ORDER PRODUCT (HARD)

/RETURN

MULTIPLICAND
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B7226
A7A27
n7030
A7831
7032
n7033
A7034
a70835
n7836
87037
27840
n7041

A7042
27343
27044
A7845
87046

07047
7850
27051
#7052
ares53

740000
750004
5837254
741200
627826
2070826
3473214
Ba7026
227426
847326
186636
627826

740040
107826
765674
105225
6270842

185412
765420
105225
147146
606623

PRINT

/
BAL INK

FIRST

/CHECK FOR PRINTOUT

NOP

LAS

AND (400000

SNA

JMP& PRINT /PRINT
LAC PRINT

TAD (777776 /SUBTRACT 2

DAC PRINT

LACa PRINT

DAC PRINT

JMS BELL ,FOR BELL

JMP s PRINT JEXIT NO PRINT

/TEXT FOR BAD LINK pURING DIVIDE
HLT

JMS PRINT /PRINT

LAW TEXTG /BAD LINK
TSR

JMP& BALINK /EXIT

ZINITIAL TEXT
TIN

LAW TEXTA

TSR

DZM CTCMPT
JMP RUN
LEJECT
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A7054
n7855
n7856
27057
7060

87061
07062
P7063
B7G64
n7865
27066
n7067
7076
7871
n70872
27073
n7874
27@75
A7076
87877
97100
7101

p7102
87103
07104
271085
87106
07107
n7110
27111
#7112
#7113

740340
105412
765710
195225
627054

740040
147131
105412
207211
105401
185345
287178
105314
105345
207165
105314
185345
207167
507225
1085333
127135
6279061

740040
187131
105412
207102
740100
687113
287213
105401
607115
207211

/ROUTINES FOR SIMULATION OF TYPEOUT

SETSIM

/

MULSIM

/

DIVSIM

/SIMULATION SETUP
HLT

TIN

LAW TEXTH

TSR

JMP& SFETSIM

/PRINT OUT MULTIPLY
HLT

JMS STaclLK
TIN

LAC (&)
TDIGIT

YT

LAC MPS

JMS oPS

TyT

LAC MP4

JMS OPS

TYT

LAC MP3

AND (800077
JMS TYPCO3
JMS FTACLK
JMPs MULSIM

/L c(AC) C(MQy c(sScay

SIMULATION
/STORE AC AND LINK

/LINK=@

/(AC)

/(MQ)

/7(SCA)

/RESTORE AC AND L INK

/PRINTOUT FOR DIVIDE SIMULATION

HLT

JMS STaCLK
TIN

LAC DIVSIM
SMA

JMP [ +4
LAC (1)
TDIGIT

JMP +3
LAC (@)
JEJECT

/STORE AC AND LINK
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EAE-TI

A7114
A7115
n7116
#7117
07120
B7121
7122
n7123
7124
27125
B74126
87127
7130

27131
87132
7133
07134

27135
#7136
27137
37140
27141

87205
a7206
w7287
97210
87211
B7212
a7213
87214
87215
A7216
87217
7220
87221

. B7222

87223
07224
n7225
07226
87227
n7230
n7231
n7232
n7233
#7234
87235
87236
07237

1065421

105345

207150
1ips314
195345
207171
185314
105345
207152
587225
185333
107135
627102

740040
047134
627131
eno00

747040
207131
740010
207134
627135

20M000
a70707
252525
787870
525252
290000
777777
neAAA1
577777
AR00a3
477777
eonBa7
437777
200017
417777
200037
407777
aeaa77
403777
aaa177
491777
280377
4908777
2en777
4930377
001777
400177
203777

sl
al
»l
al
wl
al
wl
#l
ol
*L
sl
sl
wl
«b
al

sl
sl
sl
sl
sl
al
1N
sl
sl
sL
ol

/
STACLK

/
FTACLK

TDIG
TYT
LAC
JMS
TYT
LAC
JMs
TyT
LAC
AND
JMS
JMS
JMP =

/STORE AC AND LINK

XX

DAC STACLK+3

JMP#
2

JFETCH AC AND LINK

XX
LAC
RAL

LAC STACLK+3
JMPa FTACLK

LEND

17

pvn
0PS

Quo
oPS

DV1
(pngaz7
TYPCO3
FTaCLK
DIVSIM

STACLK

/
STACLK

/7(AC)

/(MQ)

/(SCA)

/RESTORE AC AND LINK

/LINK STORED IN MSB

/STORE AC

/GET STORED LINK
/RESTORE LINK
/RESTORE AC
7EXIT
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FAE-T11

P7240
n7241
7247
Aiv43
@7244
n7245
B7246
n7247

7250
#7251
n7252
#7253
n7254
87255
87256
87257
B7260
n7261
n7262
#7263
87264
B7265
A7266
07267
87270
07271
a7272
07273
n7274
n7275
A7276
87277
87300
n7301
27302
a7303
n7304
37305
n7306
07307
n7310
n7311
n7312
B7313
n7314
n7315
87316
n7317
p7320
87321
n7322
n7323
n7324
87325
87326

400477
Q7777
apnn37
17777
4apna17
237777
400007
A77777
430003
177777
400001
377777
4702300
752523
A52524
125246
125250
252514
252520
5252308
125241
252461
252503
525142
125287
252305
252417
524612
125837
251425
252077
523852
124177
246125
250377
514252
1208777
230525
241777
461252
103777
142525
2087777
385252
612525
A37776
425252
apA802
777775
777776
Annans
777773
777772
777774
NANAL6

sl
#l
al
sl
al
al
sl
al
sl
wl
el
sl
al
el
sl
al
al
al
sl
el
el
sl
al
al
2l
sl
wl
el
sl
al
sl
wl
al
wl
el
al
al
L
aL
sl
sl
el
al
wl
al
sl
sl
el
el
sl
sl
sl
#L
sl
wL
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EAE-TI

87327
n7330
37331
n7332
#7333
n7334
87335
7336
27337
n7340
87341
87342
87343
87344
B7345
n7346
P7347
07350
#7351
#7352
7353
97354
87355
87356
87357
n7360
#7361
87362
27363
27364
27365
27366
87367
a7370
87371
a7372
a7373
27374
@a7375
a7376
07377
B7400
A7401
#7402
B7403
#7404
A7485
#7486
A7407
37410
27411
#7412
n7413
A7414
87415

700000
525251
252526
252524
525253
677777
377771
337777
#24613
140000
525005
777252
202651
253252
405476
117162
777708
210000
203000
240000
704000
100000
220000
Ag2000
204376
204376
740040
204376
790100
AB4776
777755
204376
2@4776
285022
204776
205012
2085017
107061
740000
1087182
151200
200040
nan200
ABn3NG
nAn240
AON260
nAaN215
nan212
657101
657122
770000
AA3466
153501
210762
AR6B6T

#L
#L
sl
sl
sl
#L
sl
ol
al
sl
el
el
sl
sl
wl
L
oL
18
sl
sl
sl
sl
al
wl
«L
sl
sl
oL

«l
al

sl
ol
«l
aL
sl
wL
sl
sl
el
sl
el

el
sl

118
wl
sl
#l
al
al
sl
sl
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EAE-T1

27416
07417
#7420
27421
n7422
423
w7424
742
97426
07427

206053
644301
644323
25202
205164
2600080
207207
777758
200317
230313

wl
sl
sl
#L
sl
sl

sl
sl
wl

NO ERROR LINES
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ABCD 36570
ADDCT A7142
ADvpP 20283

ANDBUF 85110
ASTRIC  ©7143
BADDIy 06664
BADMyUL 86758
RALINK Q7042
REGIN 25024
RELL 76636
RITCT 87144
CKFLAG 04342
cLByf P5052
CLOF 7000804
CLON 7000844
CLSF 700001
CTADD 27145
CTCMPT  B7146

CTRAN 87147
DCRY 86464
NCTER 86244
DECONT 05360
nIsc 252081
DIVA 23517
pIve 83537
nive 83557

NIVCOM 86201
DIVCT 86221

nIvD 23577
NIVE 83617
DIVF 83637
DIVG 83657

DIVIDE 86413
DIVSHT 06120
NIVSIM n7102
DIVTST 03477
nsci 82255
DSci@ #2435
NnsScii #2455
nsci2 82475
nsc13 82515
nsSci4 82535
nscis 22555
NnScié 82575
nsci7 02615
nsce 82275
nscze 82635
nsca1 82655

nscy 82315
nsca 22335
nscs 82355
nsce 82375
nscr @2415

€ED 83755
1 06443




FaGE101 EAE-T1

nse2 06465
NSP3 06453
NSP4 n6523
nsps Q65 R
DSP6 N6546
NVCMER A6216
nvn A7150
nvs n7151
nvi A715¢
nva P6446
DV2A 06461
nva n6527
nva 6432
nvs B6424

FAEDON B7153
FRFLAG 87154
FRRBIT #7155

FRWOR 94376
FXDIV n6136
EXMUL N5765
EXRAN #5735
FACT 25047
FIAC 07156

FILHLT na264
FILZER 24250
FIMQ #7157
FIRST 27047
FTACLK 37135
HARDIV 26156
HARMUL 86075
HDIVID #6316
HDIVL n6325
HLOOPL 24140
HLOOPM B4134
HLOOPS P4130

HLTL n4220
HLTM 04212
HLTS 04202
HMPY P6330

HPRODH 87160
HPRODNS #7161

TACW 27162
TDIVS 657323
I0R n4a166
TORBUF n5144
KRB 700312
KSF 700301

LENGTH 25023
LOOKUP #5031

LOOPA #4122
LOOPL P4143
LOOPM #4234
LOOPS 04226
1LOOP? 94157

L 00P< P4162
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LOOPS 34164
LPRODH 07163
LPRODS 07164
MPSIGN P6400

MP # 26407
MP1 7165
MP2 7166
MP3 87167
MP 4 026363
MPS a7170
MSC #5163
MSPEED 83701
MUL A A3357
MULB 83377
MULC 3417

MULCOM 86105
MuLCcT 86256
MULD 33437
MULE 23457
MULSHT 85747
MULSIM A7861

MULT 26340
MULTST 23337
NDIV aeze7
NDIVS 21828
NEAB 20360
NEAE 23246

NFRDIV 01347
NFRDVS #1457
NIDIV 21127
NIDIVS 21237
NMUL 80467
NMULS 20577
oCTOUT 26605
OKCTR 86663

OPS 225314
OPT 205314
oTY p6562
OVRFLO 86550
PCF 708202
PRINT 870826
PROK p6642
PSA 700204
PSB 700244
PSF 700201
QHIB B6475
Quo 87171
QUOTH B7172
QuUOoTS 27173
RAN 26007

RANCON 6051
RANDEX n68s52
RANTAD 76041

‘NTEL 26853
N1 86021




PAGELG3 FAE-TI

RAN?2 26022
RAN3 26823
RBCHW P4a363
RCF 700102
ROGEN 26024
REMH #7174
REMS 87175
RNO 06820
RRB 780112
RSA 7001024
RSB 7004144
RSF 700101
RUN 06623
RWRK 06064
SCAN 34315

SETBIT R4301
SETSIM a7854
SETUP 04347
SHCT1 81571
SHCT10 31760
SHCT11 02001
SHCT12 22822
SHCT13 82043
SHCT14 22064
SHCT15 221085
SHCT16 = 92126
SHCT17 02147
SHCT2 01612
SHCT29 02170
SHCT21 #2211
SHCT22 82232
SHCT3 21633
SHCT4 21654
SHCTS 81675
SHCT6 81716
SHCT7? 21737
SIGNA 23001
SIGNB A3025
SIGNC 23851
SIGND 23121
SIGNE 83145
SIGNF a3171
SIGNG 83241
STGNH 23265
SIGNI 23311
SOFDIV 26170
SOFMUL B6065
SPAC a5354
SPACE?2 A5406
SPMUNDV 84035
STABUF 25064
STACLK #7131
STDIVS A2755
STEMA 87176
STEMB @7177
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STFNVS 03215
STIDVS a3P75

STMUL @2677
STMULS @2716
Sves 36503
SVCRY 07200
SVCo B6476
SVC1 26510
SVC1A 26504
SvVe2 #6513
SVC3 86516

SWITS A4151
SWIT?7 n4a242

TACH A7201
TADBUF 85126
TCF 700402
TCR 105412
TDIGIT 185401
TEM 87202
TEMY1 87203

TEXTA 85428
TEXTB 85576
TEXTC 25615
TEXTD 5632
TEXTE 35636
TEXTF 25656
TEXTG 85674
TEXTH 85710
TEXTI #5724
TEXTJ p5725
TIMTEX 06306

TIN 105412
TLS 700406
TSF 700401
TSP 185354
TSR 105225

TYCRLF 05412
TYPCHR 85258
TYPCON  ©5314
TYPCO3 85333
TYPOCT 05401
TYPSAV 05307
TYPTSR  @5225
TYPTYT  @5345
TYT 185345
WORDA 24776
XBAD 07204
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10RBUF 75144
MSC 75163
NIScC 25201
TYPTSR 25225
TYPCHR A5250
TYPSAV n53087
oPS Pa5314
oPT AA5314
TYPCON 85314
TYPCO3 35333
TYPTYT 85345
SPAC A5354
DECONT #5360
TYPOCT P5401
SPACE?2 25486
TYCRLF #5412
TEXTA 25420
TEXTB 85576
TEXTC 35615
TEXTD 85632
TEXTE 85636

TEXTF 25656
TEXTG A5674
TEXTH A5710
TEXTI #5724
TEXTJ 85725
EXRAN - A5735
MULSHT 85747
EXMUL n5765
RAN n6ve7
RNO 6020
RAN1 n6021
RAN?2 p60822
RAN3 p6023

RDGEN n6024
RANTAD 06041
RANCON A6051
RANDEX 26052
RANTBL 26853
RWRK 6064
SOFMUL B6065
HARMUL n6075
MULCOM 261085
NIVSHT 26120
FXDIV 6136
HARDIV A6156
SOFDIV p6178@
nivcom n6201
DVCMER 86216

plver n6221
NCTER n6244
MuLcT B6256
TIMTEX n6386
HOLIVIE n6316

HDIVL 86325
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HMPY A6330
MULT 26340
MP4 06363
MPSIGN 06400
MPZ 06407
NIVIDE 26413
nvs P6424
nva 06432
nsP1 #6443
nv2 86446
nSP3 76453
NV2A 06461
NCRY P6464
nsP2 06465
QHIB 86475
svce 76476
svee 26583
SVC1A 36504
SVC1 = 06510
SVC2 26513
SVC3 #6516
nSP4 86523
DV3 26527
nSPs #6531
nsPe 06546
OVRFLO 26550
oTY 26562
ABCD 86578
nCToUT 86685
RUN 26623
RELL 26636
PROK 26642

0KCTR 06663
BADDIV 06664
BADMUL  @6758
PRINT 27026
BALINK 097042
FIRST 07047
SETSIM  @7@54
MULSIM  @7061
DIVSIM  @71@2
STACLK 87131
FTACLK  @7135
ADDCT 97142
ASTRIC  @7143
RITCT #7144
CTADD 87145
CTCMPT  @7146
CTRAN #7147

nvo 87150
nvs a7151
nvi1 n7152

EAEDON #7153

WG 37154
T #7155
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FIAC 87156
FI1MQ #7157
HPRONDH A7160
HPRODS h7161
TACHW n7162
LPRODH A7163
LPRODS A7164

MP1 @7165
MP2 B7166
MP 3 07167
MP5 #7170
QuUOo 97171
QUOTH a7172
QUOTS 87173
REMH 07174
REMS @7175
STEMA 87176
STEMB 27177
SVCRY 27200
TACW a7201
TEM 27202
TEMY1 07203
XBAD 87204
TSR 185225
TYT 185345
TSP 105354
TDIGIT 105401
TCR 105412
TIN 105412
IDIVS 657323
CLSF 70008081
CLOF 700004
CLON 7080044
RSF 700181
RCF 708102
RSA 700104
RRB 700112
RSR 700144
PSF 700201
PCF 700202
PSA 700204
PSR 700244
KSF 700301
KRR 7808312
TSF 700401
TCF 700402

TLS 700406



