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ABSTRACT
The tape data test is designed to:

A} Test tape read and write ability in both pause and
no pause mode.

B} Test read-write amplifier recovery.
C) Test a worst case read-write condition.

D} Provide a long read-write scope loop over blocks
0-777 using WRI and RDE instructions.

E)} Provide scope loops on all tests

REQUIREMENTS

Equipment
A} A standard PDP-12
BY A TC-12, PDP-12 linc-tape controller

C) A ASR-33 teletype on equivalent

Preliminary Programs

Tape Data test should be preceded by tape control test
parts I and II and followed by tape Exerciser test.

Storage
This program uses instructions field 2 and data field 3
of core. (locations 4888 to 7777)

LOADING PROCEDURE

Method
This program must be loaded with the binary loader.
A} Set the teletype reader switch to FREE.
B} Open the teletype reader and insert the program
tape so that the arrows on the tape are visible to
and pointing toward the operator.

C) Close the reader and set the reader switch to START

D} Set the teletype front panel switeh to ON LINE

-} -



Z} Set the LEFT switches to 7777.

F) Bet the RIGHT switches to 40¢8.
G} Set the MODE switch to 8 mode.

L) Depress I/0 preset

I) Depress START LS

J)} When the program tape has been read the ACCUMULATOR
must be PEFF. If it is not, a read in error has

occurred and one might try reloading the binary loader.

K} Remove the program tape from the reader

STARTING PROCEDURE

The setting of the LEFT, RIGHT and SENSE switches for
normal operation is 411 switches §. .

A} 8Set the mode switch to L-MODE

B} Depress I/0 Preset.

C) Depress START 24

The program is running; consult the listing for test
descripticons.

Sense Switich Settings

A) S8NS g = 1L Ignore any error
B} SRS 1 = 1 Loop on particular test

C} SNE 2 = 1 Loop on Write portion of test

D} SNS 3 = 1 Loop on read portion of test

E} SNS 4 = ¢ Fixed data pattern (left and right switches)

F) B8NS 4 = 1 Random Data pattern {(left and right switches
not both zexo)

G} SNS 5 = 1 long Scope loop test




&

Left and Right Switches

Control fixed data pattern and determine starting point
of ramdom data pattern.

ERRORS
Error Halts
Correct interperation of error halts must be done

utilizing the program listing. All error halts are
documented and easily interperated in the program listing.

Error Printouts

None

Error Recovery

A) KEY CONTINUE puts you back in the main program at the
start of test which failed.

B) If SENSE SWITCH # is set (depressed) the error is
ignored and program continues in normal sequence.






FLOW CHBRTS FOR TAPE DATA TEST

Start

Is sense
SW 5 set

1
to
RWe

¥

Is sense

switch 4
reset

ipattern via
YOS )T S & RSW

Write A
Ifixed data

|

Is sense
switch 4
set

Write a
randan data

\

pattern

Write

blocks
374-377

Vi

Tape check
sum equal
o our
calculated
checksum

No

Eyror

Is sense

No

HLT with bad
checksum in
M) good in
AC

switch § sefi

Key cont.

Yes

Written

Yes

blocks

Is

Write

sense SW.
set

Yes




= PRead
blokks
374-377
Transfer |
check equal
to 7777
Read
L NO . 4
blocks
equa Is sense P
data image SW “Lgood in MO
g set R 00T
area f\é“"i )
i Yes
g..., Yes
N
Is
P sense SW
Goset
- /%&»Jl
SOy OQ? § 1 t
“articular 3\ ng
" ORW - TRt N

NO

e—w-*““i"““""{

Go on to

next seque-
ntial R~ |




Is sense ves Write a
switch 4 fixed data
reset pattern vig
LSW & RSW
»}

Is sense Write a
switch 4 Yes o randam data
set pattern
7]
N

Read
blocks
374377




Duplicate

data image
into tape

data area

for WCG

Write
blocks
374-377

Read
blocks
374~377

Does tape

data egqual

data image
area

No

Exror

Is sense
SW @ set

BLT with bad
data in AC
good in MZ

Key cont,

Yes

HLT with bad
data in AC
good in MQ
Key Cont

/L‘Yes




Clear tape
data area

5

Duplicate
data image
into tape ¢
data area fon
WCG

Write
Blocks
374-377

Executed
above inst-
ructions 4
times

Is
sense SW
1 set




@

Yes

Do reverse N Frror N Hlt with bad
block #'s Q 15 QA—1dif. val. in
occure in sense SW. MO good in
sequence g set AC .
; Yes Key cont.
Yes
Do foreward Fxroxr No Hit with bad
block #'s B s | @if. val. in
occure in sense SW. M) good in
sequence g set AC
Yes Key cont.
Yes
Do reverse -~ N Error No Hit with bad
block #'6& : is dif. val. in
occure in sense SW M good in 2C
sequence g set Key cont.
E Yes {Yes i
is
sense SW.
1 set
-
RWLi
N




Is sense Vos Write a fixed)
switch 4 data pattern
reset via 1LSW & RSW
i
Is sense yes Write a ran-
switch 4 dan-data
set ”m_QQFQQEL_.
)
Generate a
checksum on
dat
>
write even
num. blks
0-776
/4
Tape check- No Error No Hlt with bad
sum equal to| Is sense cksum in M)
our calculat- sw. ¥ set good in AC
ed checksum Key cont.
P |
MTB.
odd mua.
blks. 1-777
Is the dif- No L Error NO JH1t with bad
ference equal ~?ils sense dif. val in
to zerd sw. @ set, M) good in AC
Yes Key CQnt. -
tﬁﬂi___.____)
DONE
499
Lfine,
/
All reverse No Error NO  Hlt with dif.

block num's
all-right

Is sense

switch 2 set

Is sense SW

¢ set

err. in AC
should be #

Key cont.

Yes




Read
even ramber
blks #-776

|

MTB
odd murber
blks 1-777

Done

Does tape
data area
equal data

image

Done

4g1p
times.

e

0]
9]
5
il

n Q

Ll
o

Is sense
switch 1
set

\ Hit with bad

data in AC
good in M)

Key cont.

Yes




RWl

el

/ Ves

Execute
RWSUB
blks g-44

Execute

Is sense
switch 1

set

Scope

Does tape
NN Error
data equal t1s sense
data image SW @ set
aig Yes No
PO, ¥
E Hlt with ba
Write gdata in AC
{good in M)
N/ E
|
Read
Does tape No . Erzor
data equal Is sense
data image sw. § set
Led j Yes NO
%
Return to Hit with bad
RWi2 data in AC
good in MO n

Key cont
yes




Set up data
image area

fixed or ran-
dom number.,

Generate a
checksum on
data.image
area

No Done

WRITE

I}

Tape cksum
equal to o

calculated
one

Error

Is sense

SW @ set

No

Yes

77
times

5

Is sense

switch 2 set

Yes

Hlt with bad
cksum in MQ
good in AC
Key cont.

Yes




APPENDIX A
MEMORY MAP

Loc
é
3777
appe
PROGRAM
TAPE DATA TEST Instruction
Field

2
5377
54g¢

DATA~ TMAGE AREA
{1 Blk long)
5777
6pee
TAPE DATA ARFA Data
(4 Blk's lone) Field
3

7777







geal
2001
2o 82
8893
2004
ggos
J006
gaa7
2010
2011
2212
2213
2614
2@15
2016
PB17
0020
ga21
gp22
g8 23
2824
2@25
2826
2827
2238
pa31
pE32
2833
ge34
2035
2236
gR37
2o 40
gB 41
gg42
2043
ep44
2045
98 46
op47
2259
2951
8852
2253
2854

2828
g2

8465
6676

829

LYy

/TDATA = TAPE DATA TEST MAINDEC 12=D3FA-A

ZCOPYRIGHT 1978, DIGITAL EQUIPMENT CORP, MAYNARD, MAGSS,
AMAINTAINER = DIAGNOSTIC GROOP

WALTER MANTER

/AUTHOR
/

/TDATAL TESTS:

/

/

/

/

/

/

/

/

/ SN§
/ SNS
/ SNS
/ SNS
/ SNS
/ SNS
/ SNE
/

/
INOTE:
/

R S by R

33 8 ® O 4 on 3

THIS

TAPE READ AND WRITE ABILITY IN BOTH FAUSE AND NO PAUSE MODES
WRITE-READ AMPLIFIER RECOVERY

WORST CASE READ-WRITE CONDITIONS

LONG READ=-WRITE SCOPE LOOP OVER BLOCKS & T0 777

SCOPL LOOPS ARE PROVIDED VIA THE SENSE SWITCHES FOR ALL TESTS

SENSE SWITCH SETTINGS ARE:

IGNORE ANY ERROR

LOOP ON PARTICULAR TEST

LOOP ON WRITE PORTION OF TEST

LOOP ON READ PORTION OF TEST

FIXED DATA PATTERN (LEFT AND RIGHT SWITCHES?
RANDOM DATA PATTERN

LONG SCOPE LOODP TEST

o TR e B bR

PROGRAM WRITES OVER BLOCKS € TO 777 (USE & SCRATCH TAPE)

/START LOCATION 28

START,

/8

LMODE

#2 @

SNS I B /1S SNS SH 5 SET

JHMP LSCOPE /YES-GO TO LONG SCOPE LOOP ROUTINE

EJECT



2855

8056 /RW1 TESTYS WR] AND RDE TAPE INSTRUCTIONS IN PAUSE MODE

2p57 /WITH THE 1 BIT (7) SET LEAVING TAPE MOVING IN THE DIRECTION
0060 /1T WAS MOVING AT COMPLETION OF TAPE INSTRUCTION

6861 JUSES BLOCKS 374=377

2062

5063

8064 ge22 BO11  RW1, CLR /CLEAR

2965 6023 2001 AX0 JEXTENDED OPERATIONS BUFFER

6266 0024 6752 JMP DATSET /SEL AND STORE DATA PATTERN IN DATA IMAGE AREA
vpe7 BB25 7033 JMP GCKSUM /GENERATE CHECKSUM FOR DATA IMAGE AREA
6278 g026 8011 T2, CLR

P71 0p27 3373 ADD C3374 /SET UP WRI FROM DATA IMAGE TO TAPE
2272 go3e 4834 STC X2

0873 0831 2261 SET I 1 /WANT TO WRITE 4 BKS

8274 pe32 7773 -4

g875 po33 8736 WRI I U /WRITE

8R76 0034 0088 X2, ¢

8877 2235 0203 TAC /TAC TO AC

0100 pE36 1449 SAE /1S 1T EQUAL TO

8101 BE37 1044 CKSUM /OUR CALCULATED CHECKSUM

g1@2 go4n 7271 JHP E2 /NO=ERROR

9103 0g41 1009 LDA JUPDATE TBLK

g1p4 pe42 0034 X2

9125 6p43 3367 ADD C1 /BY A COUNT OF 1

8106 8g44 4834 STC X2

91087 2045 0221 CUXSK 11 JHRITTEN 4 BLOCKS

2110 Bp46 6033 T UMP X2-1 /NO=-D0 1T AGAIN

111 8p47 D462 SNS I 2 /SNS SW 2 SET

piiz po58 6826 JMP T2 /YES=LOOF ON WRI

6113 po51 @e11 T3, CLR

g114 ges2 3374 ADD 4374 /SET UP RDE FROM TAPE TO TDATA AREA
8115 053 4857 STC X3

p116 9254 Bo61 SET 11 /WANT TO RDE 4 BLKS

g117 6@55 7773 -4

2120 peS6 0732 RDE I U /READ

8121 6es7 0082 X3, @

p122 6E68 1460 SAE 1 /1S THE TRANSFER CHECK

2123 ge61 7777 7777 JEQUAL TO 7777

8124 6e62 7300 JMP E3 /NO-ERROR

125 0p63 1088 LDA JUPDATE MBLK AND TBLK

0126 9264 D057 X3

127 BR65 3372 ADD C1p01 /BY A COUNT OF 1

p130 pB66 4057 STC X3

9131 8p67 0221 XSK 1 1 /READ 4 BLOCKS

132 gv78 6056 JMP X3-1 /NO=DO AGAIN

0133 ep71 7141 JMP CMPR /COMPARE TDATA AREA WITH DATA IMAGE AREA
£134 pB72 9463 SNS 1 3 /SNS SW 3 SET

135 6073 6851 JHP T /YES-LOOP RDE

136 0074 0461 SNS 1 1 /SNS SW 1 SET

137 2075 6822 JMP RW1 /YES~LOOP READ-WRITE TEST

6148

p141

6142

8143 /1

2144

2145 EJECT



gr46
2147
0158
g151
8152
2153
2154
155
2156
B157
21680
plei
162
2163
B164
B16%
8166
8167
2178
2171
@172
@173
g174
21735
2176
g177
Beee
g281
g2
2283
8224
2285
p2086
#2a7
p21a

2276
ep77
¢100
2101
2102
2103
3104
3105
2106
2107
2110
2111
g112
@113
2114
#115
g116
0117
2120
g121
g122
2123

6752
7833
goLl
2716
3374
2003
1449
1244
73@4
3462
6108
gai11
@712
4574
1468
7777
7343
7436
8463
6111
Bas1
6876

/RWZ TESTS WRI
/HITH THE I BIY

AND ROE
(7)

INSTRUCTIONS
RESET

PaUSE MODE

/DETERMINES IF INSTRUCTIONS DECODE AND EXECUTE
FUSES BLOCK 374

RW2,

T4,

5,

/2

JMP DATSET
JMP GCKSUM
CLR

WRI U
3374

TAC

SAE

CKSUM

JHMP E4
SNS 1 2
JMP T4
CLR

RDE U
4374

SAE 1
7777

JMP E5
JMP CMPR1
SNS 1 3
JHE TS
SNS T 1
JMP RWZ

EJECT

/SEL AND STORE DATA PATTERN IN DATA IMaLE

/GENERATE CHECKSUM FOR DATA IMAGE AREA
FHRITE

/TAC TO AC

18 1T EQUAL 70

/O0UR CALCULATED CHECKSUM
/NO~ERROR

/SNS SW 2 BET

/YES-LOCP ON WRI

/READ

/18 THE TRANSFER COHECK

EQUAL TO 7777

/NO=ERROR

/COMPARE TAPE DATA WITH DATA IMAGE ARCA
/SNS SW 3 SET

/YES-LOOP RDE

/SNS SW 1 SET

/YES-LO0OP READ-WRITE TEST



B211
8212
0213
214
215
6216
8217
0220
8221
g2 22
8223
0224
225
226
B227
230
p231
p232
8233
g2 34
8235
8236
8237
249
8241
8242
8243
244
8245
246
p247
8259
9251
8252
253
9254
8255
8256
257
268
8261
262
9263
8264

1920
6e10
goa1
6752
7833
9811
3373
4137
ga61
7773
2736
20 00
2921
1560
7767
2458
0009
B416
6145
2983
1448
1844
7317
1889
g137
3367
4137
2221
6136
2462
6131

/RH3 TESTS WR] AND RDE INSTRUCTIONS IN NO PAUSE MODE

FWITH THE T BIT

(7) SET LEAVING TaPE MOVING IN THE DIRECTION

/1T WAS GOING AT COMPLETION OF THE INSTRUCTION

/USES BLOCKS 374-377

R 3,

Té,

X6 .

/3

LoA I

10

AX0

JHP DATSET
JHMP GCKSUM
CLR

ADD C3374
57TC X6
SET I 1
4

WRI I U
@

X0A

BCL I
7767

AKEE

HLT

STD

JMP v"i
TAC

SAE
CKSUM
JMP ES
LDA

X6

ADD Ci
STC X6
XSK 1 1
JMP Xé=~1
SNS 1 2
JMP Té

EJECT

/SET BIT 8 IN AC

/AC TO EXTENDED OPERATIONS BUFFER SETTING NO PAUSE MODE
/SEL AND STORE DATA PATVTERN IN DATA IMAGE AREA
/GENERATE CHECKSUM FOR DATA IMAGE AREA

/SET UP SECOND WORD OF WRI INST
ZWANY TC WRITE 4 BLOCKS
/HRITE

ZEXTENDED CPERATIONS BUFFER TO AC

/MASK

ZALL BUT MO PAUSE EBIT

FSKIP IF NG PAUSE MODE

/ERROR-NG PAUSE NOT SET

/SKIP ON TAPE DONE

/NOT DONE HAIT

FTAC TO 4C

A15 1T Equal 70 OUR CALCULATED CHECKSUM

/NO-ERRCOR
/UPDATE TBLEK

/BY A COUNT OF 1

JHRITTEN 4 BLOCKS
/NO-DO 1T AGAIN
/S5NS SW 2 SET
/YES-L00P HWRI



p26F

B2 6¢

paéz B163 @11 V7, CLR

0278 gle4 5374 ADD C4374 /SET UP SECOND WORD OF RDE [nB1
B271 p165 4171 STC X7

p272 @166 Bo61 SET I 1 JHANT TQO READ 4 BLKS

3273 B167 7773 -4

e274 e178 8732 RDE T U /READ

273 2171  @evR X7, o

#2276 @172 1028 LDA ] /81T 5 IN AC ON

277 2173 Biog 1g8

03086 0174 B500 108 /TEST EXECUTION OF 8 MODE 1QT7
g3g1 @175 6151 6151 /SKIP ON TAPE DONE FLIP FLOP SET
pige P176 6174 JMP =2

p3g3 2177 @083 TAC /TAC T0 AC

2304 p2ee 1469 SAE 1 /18 THE TRANSFER CHECK

2385 g281 7777 7777 ZEQUAL TO 7777

g3a6 p2@2 7326 JMP E7 /NO-ERROR

2367 p283 1600 LDA ZUPDATE MBLK AND TBLK

2318 g204 B171 X7

0311 p2es 3372 ADD Cigei /BY A COUNT OF 1

p312 p2g6 4171 STC X7

8313 B287 B221 XSK 1 1 /READ 4 BLOCKS

2314 p21p 6178 JMP X7 -1 ANC-DQ IT AGAIN

8315 2211 7141 JMP CMPR FCOMPARE TAPE DATA WITH DATA IMAGE AREA
B316 pei2 @463 SNS I 3 /SNS SW 3 SET

a317 213 6163 JMP T7 /YES~L.OOP READ TEST

320 g214 0461 SNS T 1 /SNS SW 1 SET

g321 @215 6124 JMP RW3 /YES-LOOP WRITE-READ TEST
B322

323

B3z4

p32% /4

2326

B327 EJECT



e338

2331 /RW4 TESTS WRC AND RDC INSTRUCTIONS IN PAUSE MODE

#5332 JWITH THE 1 BIT (7) SET LEAVING TAPE MOVING IN THE OIRECTION
333 /1T WAS MOVING AT COMPLETION OF TaAPE INSTRUCTION

2334 FUSES BLOCKS 374-377

3335

2336

2337 216 @BP11  RW4, OLR FCLEAR THE

2348 #2117  ge@1 AX 0 JEXTENDED OPERATIONS BUFFER
#2341 220 6752 JMP DATSET /SEL AND STORE DATA PATTERN IN DATA [MAGE AREA
2347 @221 PP11  Tig, CLR

343 geee 3373 ADD (3374 /SET UP WRT FROM DATA IMAGE AREA TO TAPE
7344 p223 4227 STC Xig

9345 gre4 0861 SET 1 1 JHANT TO WRITE 4 BLKS

2346 225 7773 -4

@347 g226 @734 WRC 1 U /HRITE

p3se p2 27 @epE X1, 2

2351 2230 1298 LDA JUPDATE TBLK BY

p3I52 g231 @227 X1

2353 @232 3367 DD C1 /& COUNT of

g354 @233 4227 STC %18

235% @234 p221 XSK I 1 /WRITTEN 4 BLOCKS

#1356 p235 6226 JMP X1@=1 /NO=DO 17 AGAIN

9357 236 0462 SNS 1 2 /8NS SW 2 SET

2360 p237 6221 JMP T18 /YES-LOOP WRC TEST

p361 g24p @211 Ti4, CLR

B362 p241 3374 ADD £4374 /SET UP SECOND WORD OF RDE INST
p363 P42 4246 STC X114

p364 243 2061 SET I 1 ZWANT TO READ 4 BLKS

2365 gza4 7773 w4

g366 pe4s 0738 RDC T U /READ

2367 g246  poBE  X11, @

B378 p247 1008 LDA JUPDATE MBLX AND TBLK BY

2371 250 0246 X11

2372 g251 3372 ADD 1801 /4 COUNT OF 1

2373 p2B52 4246 STC X11

B374 2253 @224 XSK 1 1 /READ 4 BLOCKS

9375 2254 6245 JMP X11-1 /NO=-00 1T AGAIN

2376 @255 7141 JMP CHMPR /COMPARE TDATA AREA WITH DATA IMAGE AREA
8377 8256 B463 SNS 1 3 /5NS SW 3 SET

24080 0257 624p JHP T14 /YES-LOOF RDC TEST

p4p1 g268 Q461 SNS 1 1 /SNS SHW 1 SET

page 261 6216 JMP RW4 /YES-LOOP READ-WRITE TEST

2483

2424

2425

2406 /5

2487

@410 EJECT



2413
2412
2413
2414
2415
ga16
0417
2420
paz1
2422
pa23
p4z4
8425
2426
2427
0430
2431
2432
2433
2434
2435
2436
2437
9440
2441
g442
3443
2444
2445
@446
2447
p458
2451
8452
2453
2454
8455
2456
p457
p46p
P46l
pa62
2463
2464
2465
2466
2467
2470
2471

262
2263
w264
265
B266
Be67
2278@
271
w272
p273
274
275
w276
pe77
p3ee
2301
pige2
8323
gio4
23@5
386
2387
B31e
2311
312
p313
314
2315
B316
8317
328
2321
p322
p323
p324
B325

6752
8211
3373
4271
0061
7773
8714
2008
7138
1000
p271
3367
4271
B221
6278
0462
6263
2211
3374
4311
8061
7773
p71p
LT
7130
1000
311
3372
4311
p221
6318
7141
463
6303
2461
6262

/RWS TESTS WRC AND RDC INSTRUCTIONS PausSE mODE

/HITH THE 1T BIY (7
FAT COMPLETION OF THE
/USES BLOCKS 374=377

RWD,
T1é,

X12,

713,

X13.

/6

JMP
CLR
ADD
5TC
SET
-4

WRC
2

JMP
LOA
X12
ADD
STC
XSK
JMP
SNS
JHP
CLR
ADD
STC
SET
-

RDC
@

JMP
LDA
X13
ADD
STC
XS K
JMP
JMP
SNS
JMP
SNS
JMP

DATSET

(5374

P
P Lal

w2

3
2
1

DELAY

Ci
Xi2

X12~1
I 2
Ti2

£4374
X13

DELAY

Ciges
X13

X13~-1
CMPR

T1i3
I3
RW5

EJECT

RESET ALLOWING TAPE 70 ENTER TURNAROUND
INSTRUCTION

/SEL AND STORE DATA PATTERN IN DATA [MAGE
ASET UP SECOND WORD OF WRC INST

FHANT TO WRITE 4 BLKS

JHRITE

JDELAY TQ ALLOW TAPES TO ENTER TURNARQUND
/UPDATE TBLK BY

/A COUNT OF 1

/HRITTEN 4 BLOCKS
/NC~DO IT AGAIN
/SNS SW 2 SET
/YES-LLOOP WRC TEST

A3ET UP SECOND WORD OF RDC INST
AWANT TO READ 4 BLOCKS
fREAD

ZDELAY TO ALLOW TAPES TO ENTER TURNAROUND
/UPDATE MBLK AND TBLK BY

/A COUNT OF 1

/READ 4 BLOCKS

/NQ=DO IT AGAIN

/COMPARE TAPE DATA WITH DATA IMAGE AREA
/SNS SHW 3 SET

/YES=.OOP RDC TEST

/SNS SW 1 SET

/YES-LOOP READ-WRITE TEST

AREA



a7z

pa73 FRWE TESTS WRC AND RDC INSTRUCTIONS IN NO PAUSE MODE
Bav4 AHITH THE 1 BIT (7Y SET LEAVING TAPE MOVING IN THE DIRECTION
475 /1T WAS GOING AT COMPLETION OF THE INSTRUCTION

3476 /USES BLOCKS 374=377

477

2508

501

8502 g326  1B20  RW6, DA JSET BIT & IN THE AC

o3 Ba27  Bvie 19

25 @4 g33Y  Beal AX0 JAC TO EXTENDED OPERATIONS BUFFER SETTING NO PAUSE MODE
35585 B331 6752 JMP DATSET FSEL AND STORE DATA PATTERN IN DATA IMAGE AREA
B586 p332 @P11 Ti4, CLR

pse7 B33 8373 ADD €3374 /SET UP SCCOND WORD OF WRC OINST
2510 g334  434p STC x14

$511 335 0ges SET 11 JWANT TO WRITE 4 BLKS

p512 336 7773 b

2513 9337 9734 WREC 1 U JHRITE

p514 B340 BRPE K14, 7]

2515 ¥341 D416 87D /SKIP IF TAPE DONE

3516 5342 6341 JHP el FHATLT

g517 U343 1008 LDA JUPDATE TRLK BY

8520 2344 934D X14

2521 @345 3367 ADD C1 /A COUNT OF %

g522 p346 4340 . STC %14

w523 $347 ¥22% XSK 1 1 AHRITTEN 4 BLOCKS

p524 356 6337 JMP X14=1 /NO-00 17 AGAIN

2525 9351 Q462 SNS 1 2 /SNS SHW 2 BET

g526 2352 6332 JMP T14 /YES=L Q0P WRC TEST

g527 #8353 @P11  TLH, CLR

2538 P354 3374 ADD C4374 FSET UR SECOND WORD OF RDC INST
2531 2355 4361 STC %1%

p832 g356 @p6L SET 1 1 FHANT TD READ 4 BLOCKS

8533 g357 7773 =4

2534 2360 @738 ROC 1 U SREAD

ps 35 8361 @B@EE X15, ]

@5 36 B362 B4L16 STD FSKIP ON TAPE DONE

p537 B363 w362 JMP =l JHALT

B540 $364 1008 LDA AUPDATE ®MBLK aND TBLK BY

541 365 2361 X185

g5 42 g366 3372 ADD Ccigél Fh COUNT OF 1

2543 8367 4361 §TC %15

#3544 g37¢ p22i 5K 11 /READ 4 BLOCKS

@545 B371 6360 JHMP X1Beq /ND=DO 1T AGAIN

2546 B372 7141 JHP CMPR FCOMPARE TAPE DATA WITH DATA IMAGE AREA
0547 @373  (B4s3 SNS 1 3 /SNS SW 3 SET

2550 gi74 6353 JMP T18 /YES-LOOP RDC OINST

pEs1 375 D461 SNS 11 /SNS SW 1 SET

g5 52 376 6326 JHP RWE /YES- Q0P READ-WRITE TEST

2553

3554

g555

2556 /7

8557

8562 EJECT



Po 6l

ps62 . /RW7 TESTS WCG AND RCG INSTRUCTIONS ' NO Paust #oof

2562 AWITH THE T BIT (7)) SET LEAVING TAF JVING IN THE DiwooTIoN

2564 /1T WAS GOING AT COMPLETION OF THE 1w TRUCTION

2565 /USES BLOCKS 374-377

2566

2567

8578

2571 B377 1428 RW7. LDA T /SET BIT 8 IN THE

g572 page o010 12 /AC

2573 2401 2201 AXD /AC TO EXTENDED OPERATIONS BUFFER SETTING WO PAUSE MODE
@574 B4d2 6752 JMP DATSET /SEL AND STORE DATA PATTERN IN DATA IMAGE AREA
8575 p4g3 71ime7 JMP DUPDAT /SET TAPE DATA AREA EGUAL TO DATA IMAGE AREA
0576 2424 0O61 SET I 1 /WANT TO EXECUTE TEST 4 TIMES

2577 g4ags 7773 -4

pepe 2406 2735 Tie6, WCG T U /WRITE

2601 487 3374 3374

pepe p4alg @416 STD /SKIP ON TAPE DONE

p623 g411 6410 JHP =]

gei4 B412 7875 JMP CLTDAT /CLEAR QUT TAPE DATA AREA

8605 8413 @731 RCG I U /READ

gegeé g414 3374 3374

g6@7 8415 @416 STD /SKIP ON TAPE DONE

p610 B416 6415 JMP =1

611 @417 7141 JMP CMPR /COMPARE DATA IMAGE AREA WITH TAPE DATA

B612 Ba2g@ 7063 JMP CLEAR /CLEAR DATA [MAGE AREA

7613 gazi  71@7 JMP DUPDAY /OUPLICATE DATA IMAGE AREA INTO TAPE DATA AREA FOR WCG
B614 @422 6424 JMP 2 /SKIP THE NEXT INSTRUCTION

p615 g423 6377 JMP RW7 /ERROR RETURN FROM COMPARE ROUTINE IF KEY CONTINUE 1§ HIT
B616 2424 0735 WCG T V /HRITE

p617 2425 3374 3374

p628 426 @416 STD /SKIP ON TAPE DONE

B621 8427 6426 JMP el

p622 B4a38 6752 JMP DATSET /SEL AND STORE DATA PATTERN IN DATA IMAGE AREA
p623 2431 7107 JMP DUPDAT /DUPLICATE DATA IMAGE AREA INTO TAPE DATA AREA
B624 p4al3e 8715 WCG U /WRITE

625 P433 3374 3374

g626 2434 B416 STD /SKIP ON TAPE DONE

pez7 P435 6434 JUP el

2638 2436 7875 JMP CLTDAT /CLEAR QUT TAPE DATA AREA

P631 #4337 8711 RCG U /READ

2632 B448 3374 3374

B633 2441 @416 STD /SKIP ON TAPE DONE

2634 p4a42 6441 JMP =1

g635 2443 7141 JMP CHPR /COMPARE DATA IMAGE AREA WITH TAFE DATA

2636 0444 7063 JMP CLEAR /CLEAR OUT DATA IMAGE AREA

2637 p44s 7197 JMP DUPDAT FDUPLICATE DATA [MAGE AREA INTO TAPE DATA ARFA FOR WCG 4 BLKS LONG
g64g 2446 645g JMP +2 /SKIP NEXT INSTRUCTION

p641 2447 6377 JMP RW7 /ERRGR RET FROM COMPARE ROUTINE IF KEY CONTINUE HIT
pe4z2 p4s5¢ 8715 HCG U FHRITE

2643 451 3374 3374

3644 #4532 @416 STD /SKIP ON TAPE DONE

2645 453 6452 JMP =1

p6 46 2454 @221 XSK 1 1 /EXECUTED TEST 4 TIMES

B647 2455 6406 JHMP T16 /NO-DO IT AGAIN

p658 2456 @461 SNS 1 1 /15 SNS SW 1 SET

g651 p4as7 6377 JMP RW7 /YES=LOOP READ WRITE TESTS AGAIN

p652

B653

p654

2655 /8

B656

A AT oy



0660
661
2667
663
U664
8665
6666
6667
2670
0671
672
06673
6674
2675
8676
2677
07 09
8781
87 82
0703
8704
6705
27 26
0707
8718
711
6712
2713
9714
0715
8716
717
0720
721
B722
9723
0724
g725
0726
g727
6730
8731
8732
0733
8734
8735
0736
8737
8748
B741
p742
8743
g744
B745
B746

o

a6y
gael
B4a62
£463
B464
A465
2466

G467
2470
2471
pav2
2473
p474
p475
2476
8477
8509
501
8502
6583
P54
6505
8506
8507
8519
gol1l
g512
#5513
514
p515
2516
g517
guea
g5 21
522
2523

6011
popy
7202
7233
7282
2461
6463

6752
7833
1920
3000
4477
061
7377
8736
on oo
B3
144g
1044
7332
1000
8477
3367
1040
8514
3567
4477
8733
2000
2450
7341
9221
6476
7202
2462
6471

/TEST BLOCK NUMBERS
JCHECKS all, FORWARD AND REVERSE BLOCK NUMBERS AND THE SEQUENCE THEY OCCUR
JUBES BLOCKS 8-777

RWLE, CLR FCLEAR
AXD FEXTENDED OPERATIONS BUFFER
JMP REVBK JCK REV BX NUMBERS 70 2

17, JMP FWDBK /CK FWD BK NUMBERS FROM APPROXIMATELY @ T0 777
JMP REVEK /CK REYV BK NUMBERS FROM APPROXIMATELY 777 70 B
SNS 1 1 /SNS SHW 1 BET
JMP T17 /YES-L Q0P B OCK NUMBER TEST

FREAD~HRITE AMPLIFIER RECOVERY TEST
FHRITES A BLOCK THAN MOVES TOWARD THE NEXT BLOCK (MTB)Y ETC
/USES BLOCKS 8-777

RW11 . JMP DATSET /SEL AND STORE DATA PATTERN IN DATA IMAGE AREA
JMP GCKSUM FGEMERATE CHECKSUM FOR DATA IMAGE AREA
T28@. LOA 1 /FORMAT FOR SECOND WORD OF WRI INST
3p08
STC X28 FSTORE 1T
SET 1 1 JHANT TO WRI AND MOYE TOWARD BLOCK 428 TIMES
=460
WR1 1 U FWRITE
X28, @
TAC /TAC TO AC
SAE A6 1T EGQUAL TO
CKSUM AOUR CALCULATED CHECKSUM
JMP EZ0 /NE-ERROR
L.DA FUPDATE ¥20 aND SET UP X204
X248
ADD Ci AUPDATE TBLK FOR MTB INST BY A COUNT OF 1
STA /STORE 1T
X2BA
ADD C1 FUPDATE TBLK FOR WRI INST BY COUNT OF 2
STC %28
MTB I U AMOVE TOWARD BLOCK
X20A, 2
AZE /18 THE DIFFERENCE VALUE ZERD
JHP E204 /NO-ERRQOR
XSK 1 1 FARTITTEN AND MTB 408 TIMES
WMP X20-1 ANC=00 1T AGAIN
AMPREVBK JCK REV BK NUMBERS FROM APPROXIMATELY 777 70 2
SNS 1 2 FGNS 8W 2 SET
JUP 128 /YES-L00P WRITE MTEB REY TEST
/9
EJECT

i

N



2747

275&
2751
8722
2753
2754
2755
g756
2757
2768
4761
g762
8763
B764
2765
2766
8767
778
€771
@772
8773
Bp774
775
0776
8777
igee
1801
12@2
1683
lae4
1085
1a86
1687
1818
1811
1812
1813
1814
1815
1816
1817
1028
1821
ig22
1623
1824
1825
1826
1827

8524
8525
526
527
g5 30
9531
532
533
8534
0535
6536
8537
0548
8541
542
8543
8544
2545
546
8547
0550
8551
2552
2553
8554
8555
8556
8557
560
561
562
2563
8564
8565
B566
8567
2579
2571
8572
8573
574
8575

1826
4008
4534
8061
7377
Bv62
7774
2732
rrr
1000
2534
3567
1840
0546
1100
1372
4534
0733
poue
0450
7345
222
6570
7141
0862
7773
6568
6467
1000
0534
3370
1568
70 08
1620
4000
4534
g221
6533
2463
6524
2461
6467

721,

X231

X21A,

DONE

/10

Lha 1
4080
57C x21
SET | 1
-4 3@
SET 1 2
-d

ROE 1 U

LOA

X2l

ADD C1
STA

X2 1A
ADA
cieel
§TC X21
MTB I U

AZE
JMPOEZ21A
XSK 1 2
JMP DONE
JHP CMPR
SEY I 2
=4

JMP 22
JHP RK11
LOA

X2l

ADD CiM
BCL I
7608

BSE 1
4008

§TC x21
XSK 1 1
JMP X21-1
SNS T 3
JMP T21
SNS T 1
JMP RW11

EJECT

/FORMAT FOR  _COND WORD OF ROE fas?

/STORE 17
FEXECUTE ROE AND MTB 480 TIMES

FAFTER 4 RDE INST CK DATA

FREAD

/UPDATE TBLK OF 2 WORD OF MTB INST BY A COUNT OF 1

ZALS0 TBLK AND MBLK OF SECOND WORD OF RDC INST
/BY A COUNT OF Z2AND 1 RESPECTIVELY

/MOVE TOWARD BLOCK

/ARE WE THERE

/NO~ERROR

/DONE 4 TIMES

INO=UPDATE EXECUTION CNTR

JYES~COMPARE DATA IMAGE AREA WITH TAPE DATA

ASET UP NEXT COMPARE AFTER READING 4 MORE BLOCKS

FSKIP THE NEXT INSTRUCTION
/ERROR RETURN FROM COMPARE ROUTINE IF KEY CONTINUE HIT
/SET UP TBLK AND MBLK FOR NEXT 4 PASSES

/BY SUBTRACTING 1 FROM TBLK
/AND CLEARING BITS 8-2 OF AC <HBLK>

/SET MBLK EQUAL TO 4

/NOW DATA WILL BE READ FROM TAPE INTO START OF TAPE DATA AREA
/ARE WE AT BLK 777 YET <FINISHED>

/NO=DO IT AGAIN

/18 SNS SW 3 SET

AYES=-LOOP READ AND MTH INSTRUCTIONS

/I8 SNS §W 1 SET

/YES=LOOP WRITE REAP TESTS



130
1831
1832
1833
1934
1838
1936
1937
16489
1€41

£ -
18 42

1043
10 44
1045
1046
1947
1058
1651
1852
1953
1254
1055
1056
1857
1060
1864,
1062
1863
1964
1065
1866
1067
1070
1871
1872
1073
1674
1875

p576
@77
8662
gepl
peg2
B6 83
B4
2645
poe
2687
pe1e
261l
612
8613
gei4
615
g616
geLv
2628
geze1
0622
2623
pez4
p625
p6e26
627
#6380

675
Bo61
7762
1428
3365
@221
6631
B8 61
7762
1924
3dae
2221
6631
gee6l
7762
1028
3747
pe 2y
6631
7292
7233
P46l
5576
1929
gz2e7
7856
6020

/A WORST CASE READ-WRITE TEST

JUSES BLOCKS 366-401,

RW12, JHMP DATSET
s€ET 11
=15
LDA T
3365
X3k 11
JMP O RWEUB
SET I %
-15
LOA
30ee
XSK I 1
JMP RWSUB
SET I 1
=15
LOA T
3747
XK T 1
JHMP RWSUB
JMP REVEBK
JHP FHOBK
GNS 1 1
JHMP RHW12
LA i
287
JMP TYPE
JHMP START

EJECT

B-14, AND 75E~754

/SEL AND STORE
71

o
JERECUTE 14 MES

/SET UP WRC AND RDC INSTRUCTIONS (START AT BLK

FEXECUTED RWISUB 18 TIMES
/NO=EXECUTE READ WRITE SUBROUTINE AGAIN
FEXECUTE 14 TIMES

FSET UP WRC aND RDC INSTRUCTIONS (START AT BLK

JEXECUTED RHSUB 14 TIMES
ANO=EXECUTE READ WRITE SUBROUTINE AGAIN
FEXECUTE 14 TIMES

ASET UP WRE AND RDC INSTRUCTIONS (START AT BLK

FEXECUTED RWBUB 14 TIMES

ANO EXECUTE READ WRITE SUBRGUTINE AGAIN
/CK REV BLH NUMBERS

/UK FHD BLE NUHMBERS

/NS 8W 1 BET

/YES={ Q0P READ WRITE TEST

JBET UP A0 TO RING BELL IN TYPE ROUTINE

FG0 BACK T0O BEGINNING OF PROGRAM AND START OVER

ATA PATTERN IN DATA IMAGE AREA

366)

1)

758)



1876

1877
1108
11481
1182
11483
1184
1185
1196
1187
1112
1111
1112
1118
1114
11i®
111s
1117
1128
1121
1122
1123
1124
1125
1126
1127
1138
1131
1132
1133
1134
1135
1136
1137
1148
1141
1142
1143
1144
1145
1146
1147
1152
1151

a631
96 32
2633
2634
g63o
9636
g637
ve49
2641
2642
2643
w644
2645
0646
B6Aa7
2650
2651
B6b2
p653
g654
2655
2656
8657
D668
2661
ge6e
2663
2664
2665
B666
2667
ge78
2671
gev72
B673
2674
g675

3367
1240
8657
5367
1048
0664
1000
8657
1568
7000
1620
4090
1040
8661
3567
4670
1000
BO0D
1129
7775
4 p6
8734
2000
8719
0000
7136
6714
0008
6667
6576
8730
2000
7136
1808
2657
6006
6576

RWSUB .,

X2 2

X22A,

X228,

X2eC,

/12

ADD C1
STA

Xd e

A00 €1
STA

X228

LDA

XeZd

sCL 1
7090

BSE 1
4p09

STA

X224

ADD C1
STC X22¢
LOA

2

ADA ]
7775

STC 6
WRC T WU
4]

ROC U

2

JMP CMPR1
WRC U

1]

JMP 42
JMP RW12
ROC I U
a2

JMP CMPR1
LDA

X22

JMP &
JMP RWi12

EJECT

FADD 1 TO Tel,
ASTORE [® SECOND WORD OF FiRxY Wi

ZADG L TO TBLK
/STORE IN SECOND WORD OF SECOND WRC

/LOAD SECOND WORD OF FIRST WRC INTO ag fFOR
/MODIFICATION OF MBLK PORTION TO SET UP RDC INSTRUCTIONS
YCLEAR QUT AC BITS £-=2 LEAVING REST al OhE

AINSERT 4 IN BITS £-2 OF 4C LEAVING HEST ALONE
ASTORE IN SECOND WORD COF FIRST ROC INSTRUCTION

/A0D0 1 TO TBLK
/STORE IN SECOND WORD OF SECOND RDC INSTRUCTION
/SET UP RET JUMP FROM READ WRITE SUBROUTINE

/BY SUBTRACTING 2 FROM CONTENTS OF LGC @

/AND STORING IN LOCATION 6 FOR RETURN JUMP
/HRITE

/READ

/COMPARE TAPE DATA WITH DATA IMAGE AREA 1 BLK AT A TIME
JHRITE ’

/BKIP THE NEXT INSTRUCTION
ZERROR RETURN FROM CMPRL ROUTINE IF KEY CONTINUE HIT
/READ

/COMPARE TAPE DATA WITH DATA IMAGE 1 BLK AT A TIME
/SET UP INCREMENTING OF TBLK AT BEGINING OF

/NEXT PASS THROUGH RWSUB IF NOT DONE

/RETURN TO MAIN PROGRAM

/ERROR RETURN FROM CMPRL IF KEY CONTINUE HIT



1152
1153
1154
1155
1156
1157
1168
1163
1162
1163
1164
1165
1166
1167
1179
1171
1172
1173
1174
1175
1176
1177
1200
1201
1282
1283
1204
1205
1296
1287
1210
1211
1212
1213
1214
1215
1216
1217
1228
1221
1222
1223
1224
1225
1226
1227
1239
1231
1232
1233
1234
1235
1236
1237
1249

Be76
pe77
7799
B791
R792
2783
g704
87 85
#7026
2787
6718
2711
6712
p713
0714
8715
B716
2717
2728
p721
pr22
g723
8724
p725
p726
g727
2730
2731
p732
2733
8734
p735
B736
p737
p748
2741
g742
g743
@744
g745
2746
@747
2750
B751

ge11
geal
6752
7833
gd61
7086
1822
3698
4718
2736
BR e
2003
1449
1844
7354
16060
8710
3367
4710
g221
6787
462
6782
g6l
7008
1829
40 28
4733
3732
goge
1468
7777
7363
1969
8733
3367
4733
p221
6732
2463
6725
2461
6676
60 22

/PROVIDES LONG SCOPE LOOPS USING WRI AND ROE INST
AND READS BLOCKS @-777

JHRITES

LSCOPE,

1723,

T24.

X2 4,

/13

CLR
AXO

JMP DATSET
JMP GCKSUM
SET 1 1
-777

LDA I
3608

STC X23
WRI 1 U

¢

TAC

SAE

CKSUM

JMP E23
LD A

X23

ADD €1
STC X23
XSK 1 1
JMP X231
SNS 1 2
JMP T23
SET 1 1
=777

LDA 1
4920

STC X24
RDE 1 U

2

SAE 1
7777

JMP E24
LD A

X2 4

ADD C1
STC X24
XSK 1 1
JMP XR4=1
SNS I 3
JMP T24
SNS 1 1
JMP LSCOPE
JMP START

EJECT

/CLEAR THE

JEXTENDED OPERATIOND BUFFER

/SEL AND STORE DATA PATTERN IN DATA IMAGE
JGENERATE CHECKSUM FOR DATA [MAGE AREA
JWANT TO WRITE 777 8L0CKS

/SET UP SELOND WORO OF WRT INST

FARITE

/TAC TO acC

/18 1T EQUal 74

/O0UR CALCULATED CHECKSUM
/NO=ERRGR

JUPOATE TBLK

/BY & COUNT OF 1

/WRITTEN 777 BLOCKS
/NO=DO 1T AGAIN

/SNS SW 2 SET
/YES~LOOP DN WR]

/WANT TO READ 777 BLKS

JBET UP SECGMD HORD OF RBE INST

/READ

/18 THE TRANSFER CHECK
JEQUAL TG 7777
/NO~ERROR

FUPDATE TBLK

A8Y A COUNT OF 1

/READ 777 TIMES

/NO=-DG 1T AGAIN

/SNS SHW 3 BET

/YES-LO0P ON RDE INST

/OGNS SW 1 S5E7

AYES-.OOF LONG SCOPE LOOP TEST
/G0 BACK 70O BEGINNING OF PROGRAM

AREA



1241

1242
1243
1244
1245
1246
1247
1250
1251
1252
1253
1254
1255
1256
1257
1260
1261
1262
1263
1264
1265
1266
1267
1270
1271
1272
1273
1274
1275
1276
1277
1300
1301
1382
1303
1304

8752
2753
g754
6755
2756
R757

a76@
B761
B762
763
2764
2765
766
B767
2778
B771
8772
8773
2774
B775

ge47
Bove
2464
6768
2444
6776

Be71
1377
2073
7377
2516
1871
8233
6771
60087
8517
1871
8233
6764
6087

/SENSE SWITCH 4 SELECTS EITHER & Flacu OR RanDOM DAT2 PATTERN

DATSET,

SET 7
@

SNS 1 4
JMP FXDAT
SNS 4

JMP ROAT

/SET UP RET JUMP FROM LOC 7 TO MAIN

/SNS SW 4 SET
/YES-FIXED DATA PATTERN
/SNS SW 4 NOT SET
/RANDOM DATA PATTERN

/FIXED NUMBER GENERATOR
/STORES CONTENTS OF LEFT AND RIGHT SWITCHES ALTERNATLY
/INTO DATA IMAGE AREA

FXOAT,

FXLOAD,

/14

SET I 11
DATA-1
SET I 13
-4 30

RSW

STA 1 1%
XSK ] 13
JHP o+ 2
JMP 7
LSH

STA I 11
XSK I 13
JMP FXLOAD
JMP 7

EJECT

(LOCATIONS 1488~1777 INST FIELD 2)

/STARTING LOC OF DATA TABLE-1
JEXECUTE 448 TIMES (1 BLK)

/RIGHT SW T0 aC

/INC AND STORE IN DATA TABLE
/DONE 488 TIMES

/NO=-CONT INUE

/YES=RET TO MAIN PROG

FLEFT SW TO AC

/INC AND STORE IN DATA TABLE
/DONE 480 TINMES

/NO=DO IT AGAIN

/YES~RET TO MAIN PROG

~

(S
i =



1385

1386 /RANDOM NUMBER GENERATOR

1387 /STORES RANDOM NUMBERS IN DATA IMAGE AREA (LOCATIONS 1402~1777 INST FIELD 2
1312

13113

1812 @776 BU71  ROAT. SET 1 11 JSTARTING LOC OF DATA TABLE=-L
1313 B777 1377 OATA-1

1314 1900 €273 SET I 13 JEXECUTE 428 TIMES (1 BLK)
1315 ey 7377 -4 0@

1316 1002 Bb16 RS W /RIGHT Sw TO AL

1317 1863 4458 AZE /SKIP IF AC EQUALS 2ERD

13208 1824 7897 JMP L¢3

1321 1685 1622 LOA /AC 1S ZERO ADD 11 7O IT

1322 1986 @B11 11

1323 1087 5824 STC RNA /STORE AC IN RANDOM NUMBER A
1324 1819 0517 LSH /LEFT SW 70 AC

1325 1911 5025 STC RNB /STORE AC IN RANDOM NUMBER B
1326 1812 7826 RLOAD, JMP RADD /ADD ROUTINE

1327 1913 5024 STC RNA /STORE IN RNA

1332 1214 9241 ROL 1 /ROT LINK INTO AC BIT 11

1331 1915 7226 JMP RADD /ADD ROUTINE

1332 1816 1871 STA I 11 /INC AND STORE AC IN DATA TABLE
1333 1817 5824 STC RNA /STORE IN RNA

1334 1020 2241 ROL 1 /ROT LINK INTO AC BIT i1

1335 1821 2233 XSK I 13 /DONE 402 TIMES (DATA TABLE FULL)
1336 1822 7812 JMP RLOAD /NO~00 IT AGAIN

1337 1923 6007 JMP 7 /RET TO MAIN PROG

1340 1224 ©0B2 RNA, 2 /RANDOM NUMBER A

1341 1025 ©@@@ RNB, 2 /RANDOM NUMBER B

1342

1343 126 1208 RADD. LAM /ADD RNA YO AC

1344 1027 1824 RNA

1345 1930 1282 LAM /AD0 RNB TOQ AC

1346 1831 1825 RNB

1347 1832 6008 JMP B /RET T0 RLOAD ROUTINE

1350

1351

1352

1353 /15

1354

1355 EJECT



1356

13857 /GENERATES A CHECKSUM OQF DATA IMAGE EA (1 BK LONG)

1368 ZWHICH 1S COMPARED WITH THE CONTENTS OF THE TAC QN A WRI [uo7
1361 /THE CHECKSUM IS THE TWOS COMPLIMENT OF <DATa SUM PLUS 7777>
1362

1363

1364 1933 #@73 GCKSUM, SET [ 13 /EXECUTE 488 TIMES (1 BLOCK)

1365 1034 7377 ~4 00

13066 1035 0871 SET I 11 FSTARTING ADDRESS 0OF DATA TaBLE-1
1367 1936 1377 DATA=1

1378 1637 vo11 CLR ZAC INITIALLY CLEARED

1871 1040 5844 STC CKSUM /ZERO LOC CKSUM

1372 1941 1231 LoAa 1 11 /INC AND LOAD AC FROM DATA TABLE
1373 1042 0936 DJR /DISABLE JUMP RETURN SAVE

1374 1043 1220 LaM 1 /25 COMPLIMENT ADD AC TO LOC CHSUM
1875 1644 02823 CKSUM, @

1376 1845 29131 CLR /CLEAR AC

1377 1046 1831 LDA T 11 /INC AND LOAD AC FROM DATA TABLE
1408 1847 2233 XSK 1 13 /DONE 488 TIMES

1401 1p58 70842 JMP CKSUM~2 ANO=DO IT AGAIN

14@2 1851 00211 CLR FCLEAR AC AND LINK

1403 1g52 @817 COM FCOMPLIMENT THE AC

1484 1853 1208 LAM /28 COMPLIMENT ADD AC

1405 1854 1844 CKSUM /T0 LOC CKSUM

14826 1¢55 6@90 JMP @ /RET T0 MAIN PROG

1487

14180

1411 /ROUTINE TO RING THE TTY BELL AT END OF TEST

1412

1413 1856 @996 TYPE, DJR /DISABLE JUMP RETURN

1414 1857 2500 108 /EXECUTE 8 MODE INSTRUCTION

1415 1068 6046 6046 /AC TO TTY AND PUNCH BUFFER AND CLEAR FLAG
1416 1p61 2811 CLR

1417 1062 6000 JMP 2 /JRETURN TO MAIN PROGRAM

1420

1421

1422 /716

1423

1424 EJECT



1425
1426
1427
1438
1431
1432
14353
1434
1435
1436
1437
1440@
1441
1442
1443
1444
1445
14 46
1447
1450
1451
1452
1453
1454
1455
1456
1457
1468
1461
1462
1463
1464
1465
1466
1467
1478

1863
1864
106%
12066
1967
1g7¢
1871
1872
1673
1874

1875
1876
1877
1182
1101
1102
1103
1184
1185
1186

2871
1377
9873
7377
3011
Lage
16714
B233
7078
689

be7z
3777
eB73
6098
gB11
o6
1872
@233
7182
6200

JCLEARS QUT OATA IMAGE AREA (LOCATIONS 1482-1777 INST FIELD 2)

/8Y STORING 2EROS

CLEAR, S5tT [ 13

/CLEARS QUY TDATA AREA
/BY STORING #EROS

CLTDAT, SET 1 12
TDATA-1128040
SET 1 13
=1777
CLR
DJR
STA 1 12
XSK I 13
JMP Q“'s
JMP @

/17

EJECT

FSTARTING ADDRESS OF
JEXECUTE 468 TI®ES (

JCLEAR AC

JBISABLE JUMP RETURN
/ING AND S
/DONE 408 TIMES
ANO=-D0 1T AGAIN
ARET TO MAIN PROG

ORE AC IN O

DATA TABLE -1

40¢

LOC IN DATA TaABLED

(LOCATIONS 20808-3777 DATA FIELD 3)

/STARTING ADDRESRS OF
/EXECUTE 26088 TIMES

/CLEAR AC

/U1SaBLE JUMP RETURN
ZINC AND STGRE ZERO
/DONE 2898 TIMES

/NO=DO IT AGAIN
/RET 70 MAIM PROG

TAPE DATA TABLE

(2628 LOC IN TAPE DATA TABLE)

AC

INTO TAPE DATA TABLE



1471

1472 /WRITES DATA JMAGE AREA (LOCATIONS . J=l 77T OINST FLELD 4
1473 /INTO TOATA AREA (L OCATIONS 2088-3777 DATA FELD 33

1474 /FQR EXECUTION OF WCG INSTRUCTION

1475

1476

1477 1187 8@47 DUPOAT, SET 7 /SET UP RET JUMP FROM LOC 7 T0 MAIN PRUG
1580 1112 ©oBee ¢

1581 1111 9978 SET 1 18 /DUPLICATE 4 BLOCKS

1502 1112 7773 -4

1583 1113 gere SET I 12 /STARTING LOC OF TAPE DATA TABLE-L
1584 1114 3777 TDATA-112000

1595 1115 ge71 SET I 11 /STARTING LOC OF DATA TABLE~-1
1586 1116 1377 DATA=1

1597 1117 2873 SET I 13 JEXECUTE 488 TIMES (1 BLK)

1518 1128 7377 =408

1211 1121 1831 OQuUP, LDA T 11 /INC AND LOAD AC FROM DATA TABLE
1512 1122 1872 STA [ 12 /INC AND STORE IN TAPE DATA TaBLE
1513 1123 2233 XS5K 1 13 /DONE 408 TIMES

1514 1124 7121 JMP DUP /NO=-D0 IT AGAIN

1515 1125 2239 XSK 1 1@ /DONE 4 BLOCKS

1516 1126 7115 JMP DUP~4 /NC-DO IT AGAIN

1517 1127 6887 JMP 7 /RET T0O MAIN PROG

1520

1521

1522 /DELAY RQUTINE PROVIDES A 6 TO 7 MS DELAY

1523 /ALLOWING TAPES TO ENTER THE TURNAROUND STATE

1524

1525

1526 1138 @911 DELAY, CLR /CLEAR THE AC

1527 1131 4815 §TC 15

1530 1132 086 DJR /DISABLE JUMP RETERN

1531 1133 8235 XSK 1 15 /L0C 15 EQUAL 1777

1532 1134 7132 JMP =2 /NO-00 IT AGAIN

1533 1135 62202 JMP B /JRETURN TO THE MAIN PRQG

1534

1535

1536

1537 /18

1549

1541 EJECT



1942
1543
1544
1545
1546
1547
1558
1551
1552
1553
1554
1555
1556
1557
1568
1561
1562
1563
1564
1565
1566
1567
1570
1571
1572
1573
1574
1575
1576
1577
16p8
1681
1602
1603
1604
1685
1626
1687
1618
1611
1612
1613
1614
1615
1616
1617
1620
1621
1622
1623
1624
1625
1626
1627
1630
1631
1632

1167
1178
1171
1172
1173
1174
1175
1176
1177
1280
1281

1920
7776
2144
8047
ey,
0070
7773
0072
3777
B 71
1377
6273
7377
e 11
1931
1472
7167
8233
7153
0239
7147
1828
7773
5144
6007

2460
60 28
p314
1812
00 20
1029
7773
5144
2007
$371
6087

/COMPARES DATA IMAGE OF DATA WRITTEN ON TAPE (LOCATIONS 1488-1777 INST FIELD 20

/WITH DATA READ FROM TAPE AND STORED IN TDATA AREA (LOCATIONS 2282-3777 DATA FIELD 3
ACMPRL ROUTINE 18 USED ONLY BY RHWZ AND RWIZ ROUTINES OF THE MAIN PROGRAM

JCMPRL ALTERATION COMPARES 1 BLOCK OF TAPE DATA WITH DATA IMAGE AREA

CMPR1, LDA | /SEY UP 4 1 BLOCK COMPARE
-1
STC CMPR+3 JBY CHANGING COMSTANT IN CMPR+3
CMPR, SET 7 SSET UP RET JUHP FROM LUC 7 TO MAIN PROGRAM
2
SET 1 1@ FEXECUTE 4 TIMES UNLESS MODIFIED FOR 1 EXECUTION
=4
SET T 12 /STARTING ADORESS OF TAPE DATA TABLE-L
TOATA=112008
SET 1 1% CSTARTING ADDRESS OF DATA IMAGE AREA-1
DATA=1
SET I 13 /483 MEMORY LOCATIONS EQUAL ONE TAPE BLK
~4 00
ST, CLR
LDA T 11 JINC LOC ¢1 AND LDAD AC WITH ENTRY FROM DATA IMAGE AREA
SAE 1 12 AINC LOC 12 AND COMPARE AC WITH CORRESPONDING ENTRY IN TAPE DATA TABLE
JMP ECHMPR FERROR-ENTHIES OF BOTH TABLES NOT EGQUAL
XSK 1 13 /INC LOC 13 HAYE WE DONE 17 400 TIMES
JMP TST /NO-00 1T AGALN
XSK 1 1@ JHAYE WE CHECKED ALL BLOCKS READ N
JMP TS T~4 ANG=-00 1T AGAIN
LDA I /SET LOC CHMPR+3 BACK TO ORIGIONAL CONTENTS
=4 ZAS 1T MAY HAVE BEEN ALTERED
STC CHMPR+3
JMP 7 /RETURN TO MAIN PROGRAM

/COMPARE ERROR ROUTINE

FEXAMINE LOC 7 TO DETERMINE WHICH ROUTINE IN THE MAIN PROG HAD THE COMPARE ERROR
ZEXAMINE LOC 13 T0 DETVERMINE WHICH WORD IS INCORRECT

FEXAMINE LOC 18 70 DETERMINE WHICH BLOCK ERRQOR 1§ IN

ECMPR, SNS | 8 /SNS SW g ST
JMP B /YES-IGNORE ERROR-RET TO NEXT INST IN NORMAL SEQUENCE
ROR 14 /ROTATE CORRECT DATA INTO MG )
LoA 12 ALOAD THE AC WITH THE INCORRECT DATA READ BACK FROM TAPE
HLT AHALT=-UNTIL KEY CONTINUE IS HIT
LOA ASET |0C CHPRe3 BACK TO ORIGIONAL CONTENTS
=4 /AS IT MaY HAVE BEEN ALTERED
STC CMPR=+3
ADD 7 JALTER RETERN JUMP IN LUC 7 BY ADDING
ADD C3 /PLUS 3 aND
JHP 7 /RETURN T0 MAIN PROGRAM AND RE~EXECUTE TEST WHICH FAILED
/19

EJECT



1637
1634
16 35
1636
1637
1640
1641
1642
1643
1644
1645
1646
1647
1658
1651
1652
1653
1654
1655
1656
1687
1660
1661
1662
1663
1664
1665
1666
1667
16786
1671
1672
1673
1674
1675
1676
1677
1789
1781
1782
1783
1704
1785
1786
1787
1718
1711

12082
1223
1204
1285
1286
1287
1219
1211
1212
1213
1214
1215
1216
1217
1220
1221
1222
1223

1224
1225
1226
1227
12380

1231

1232

b 47
29 09
2733
pong
3733
2088
1120
2281
1060
2080
8733
e ep
144p
1213
7224
450
7218
6087

2460
60 09
2314
1080
1213
02 09
6007

/TESTS REVERSE BLOCK NUMBERS SEQUEN LY
/LF TAPE POSITIONED AY BLOCK 777 THIS TEST
/CHECKS REVERSE BLOCK NUMBERS 777-0

REVBK,

SET 7
il
MTR
[
MTB 1 U
[5)

ADA I

1

STA ]

o
L

REVTST, @

MTB 1 U

2

SAL

REVTST

JMP EREV

AZE

JHP REVIST-3
JMP 7

/SET UP RET JUMP FROM LOC 7

/MOVE TOWARD BLK 8 (GET TAPE MOVING IN RIGHT DIRECTION)

/MOVE TOWARD BLOCK @

/ADD 1 TO DIFFERENCE BETWEEN FIRST TAPE BLOCK NUMBER ENCOUNTERED
ZAND TBLK (DIFFERENCE S LEFT IN AC AFTER MTH INST)

/STORE IN LOCATION REVTSTY

/MOVE TOWARD BLK @

/1S THE DIFFERENCE EQUAL TO THE CONTENTS OF LOC REVTST

/NO-ERROR

/ARE WE AT BLOCK £ YET (DIFFERENCE EGQUAL TO #E£R0O)

/NO=DO IT AGAIN
/RET TO MAIM PROGRAM

/REVERSE BLOCK NUMBER ERROR

/THE BLOCK NUMBERS DID NOT OCCURE [N SEQUENCE
/DIFFERENCESNUMBER OF BLOCKS BETWEEN PRESENT TAPE POSITION
/AND THE BLOCK NUMBER YOU ARE MOVING TOWARD

/MQ =
/AC =

EREVY,

/28

INCORRECT DIFFEREN
CORRECT DIFFERENCE

SNS 1 @
JMP 2
ROR 14
LDA
REVTST
HLT

JMP 7

EJECT

CE

/SNS SHW @ SET

/YES~]GNORE ERROR AND RET TO MAIN PROG IN NORMAL SEQUENCE
/PUT INCORRECT DIFFERENCE IN MQ REGISTER

/PUT CORRECT DIFFERENCE IN AC

/HALT-UNTIL KEY CONT 1S5 HIT
/RET TO MAIN PROGRAM AT START OF TEST WHICH FAILED



1712

1713 /TESTS FOWARD BLOCK NUMBERS SEQUENTIALLY

1714 JIF TAPE POSITIONED AT BLOCK @ xaaﬁ TEsST

1718 FCHECKS FOWARD BLOCK NUMBERS ¢-777

1716

1717

1728@ 1233 BB47  FWDBK, SeT 7 ZSET UR RET JUMF O FROM 00 7

1723 1234 Z84P 5]

1722 1235 8733 MTB 1 U JMOVE TOWARD BLOCK 777 (GET TAPE MOVING IN RIGHT DIRECTIONY
1723 1246 @777 777

3724 1237 2733 MTB T U AMOVE TOWARD 2LOCK 777

1725 1240 2777 777

1726 1441 1128 ADA 1 /SUBTRACT 4 FROM DIFFERENCE BETWEEN

1727 1242 7776 -1 AFIRST TARPL BLK NUMBER ENCOUNTERED AND TBLK
1730 1243 126D STA ] /STORE INM LOC FWOTST

1731 1244 BBPE  FWOTST, o

1732 1245 @733 MTB I U AMOVE TOWARD BLOCK 777

1733 1246 @777 777

1734 1247 1448 SAE /1S THE DIFFERENCE EQUAL TO THE CONTENTS OF LOC FWDTST
1735 1288 1244 FWOTST

1736 1251 7262 JMP OEFKD /MO ERROR

1737 1252 1468 SAE /18 THE DIFFERENCE EQUAL TO 1

1740 1253 2881 1

1744 1254 72414 JMP FHDTST~3 ANO=D0 1T AGaIN

1742 125% B733 MTB I U 1S 7 LAST MTB AS HWE ARE AT BLK 776
1743 1256 @777 777

1744 1257 BA58 AZE A RENCE EQUAL T0 ZERO)

1745 1260 7262 JMP EFHWD NO=ER

17 46 1261 68@7 JMP 7 SRETURN 70 MAIN PROGRAM

1747

1758

1751

1752 /FOREWARD BLOCK NUMBER ERROR

1783 /THE BLOCK NUMBERS DID NOT GJ\UQ {CE

1754 /DIFFERENCE=NUMBER OF BLOCKS BETH " NT TAPE POSITION

1755 FAND THE BLOCK NUMBER YOU ARE MOVINC f MQQ

1756 /MQ = INCORRECT DIFFERENCE

1757 /AL = CORRECT DIFFERENCE

1760

1761

1762

1763 1262 B468 EFWD, NS I B /ENS BW B SET

1764 1263 6002 JHPR 2 /YES~-]GNQRE ERROR AND CONTINUE

1765 1264 8314 ROR 14 FROTATE INCORRECT DIFFERENCE INTO MQ REGISTER
1766 1265 120 LOA ZLOAD THE AC WiTW THE DIFFERENCE

1767 1266 1244 FHOTST

1778 1267 Boes HLT AHALT=UNTIL KEY CONTINUE HIT

1771 1278 6987 JMP 7 /ZRET TO MAIN PRDOG AT STARY OF TEST WHICH FAILED
1772

1773

1774 /21

1775%

1776 EJECT



1777

2049
2021
2892
2083
20ee
2005
2006
2087
2810
2011
2012
2013
2014
2815
2p16
2017
g2
2021
2p22
2023
28 24
262>
cee6
2827
2039
20 31
2832
2033
2834
2035
2036
2837
20 48
2041
2@ 42
2043
2044
2045
2046
2847
2850
2051
2ghe
2053
2854
2P 55
2056
2057
20680
2061
20862
2063
2064

1271
1272
1273
1274
1275
1276
1277

1308
1301
1382
1543

15064
13885
1306
1387
1318
1311
1312

1313
1314
1345
1316

1317
13208
1321
1322
1323
1324
1325

1326
1327
1332
1331

g461
60 a0
8314
1000
1044
2000
6826

G460
6008
2028
6851

gace
6828
B3 14
1609
12 44
e0en
61020

paep
60 00
g0 op
6111

P4 60
6000
2314
1909
1644
gede
6131

468
6008
2068
6163

/ERROR HALTS FROM

MAIN PROGR AM

/SENSE SWITCH @ IGNORS ERROR AND

/RETURNS YOU TO PROGRAM SEQUENCE

/LOCATION OF NEXT EXECUTABLE INSTRUCTION

/KEY CONTINUE RETURNS YOU TO THE MAIN PROGRAM
/AT THE START OF THE TEST WHICH FAILED

/E2 CORRESPONDS TO TEST T2 £7C

£2,

E3

E4,

£S5,

E6,

£7,

/22

SNS 1 1
JMP B
ROR 14
LDA
CKSUM
HLT

JMP T2

SNS 1
JMP B
HLT
JMP TS

SNS | @
JMP B
ROR 14
LDA
CKSUM
HLT

JMP T4

SNS 1 B
JMP B
HL T
JMPOTE

SNS 1 @
JMP B
ROR 14
LDA
CKSUM
HLT

JMP T6

SNE 1 @
JMP B
HLT

JMP T7

EJECT

/1S SNS @ SET

/YES-IGNORE ERROR RET TO NEXT INST IN PROG SEQUENCE
/ROTATE THE BAD CHECKSUM INTO THE MQ REGISTER

/PUT THE CALCULATED CHECKSUM INTO THE AC REGISTER

JHALT-UNTIL KEY CONTINUE 1§ HIT
/RET TO MAIN PROG AT STARY OF TEST WHICH FAILED

/18 SENSE SW 1 SET

/YES-IGNORE ERRQR RET TO NEXT INST IN PROG SEQUENCE
/HALT=UNTIL KEY CONTINUE 1S HIT ;

JRET TO MAIN PROG AT START OF TEST WHICH FallLED

/18 8BNS SW @ SET

/YES~]GNORE ERROR AND RET T0 NEXT INST IN PROG SEQUENCE
FROTATE THE BAD CHECKSUM INTO THE ®MQ REGISTER

/LOAD THE AC WITH THE CALCULATED CHECKSUM

AHALT=-UNTIL KEY CONTINUE 18 HIT
/RET TO MAIN PROG AT START OF TEST WHICH FAILED

/15 SNS SW @ SET

/YES =1 GNORE ERRQR AND RET TO NEXT INST [N PROG SEQ
AHALT~UNTIL KEY CONTINUE 1§ HIT

/RET TO MAIN PROG AT START OF TEST WHICH FAILED

/1S SNS SW @ SET

/YES~]GNORE ERROR AND RET TO NEXT INST IN PROG SEQ
/ROTATE THE BaD CHECKSUM INTO THE MG REG

/LOAD THE AC WITH THE CALCULATED CHECKSUM

/HALT=UNTIL KEY CONTINUE IS RIT
/RET TO MAIN PROG A% START OF TEST WHICH FAILED

/1S SNS SW @ SET

/YES~IGNQRE ERROR AND RET TO NEXT INST IN PROG SEGUENCE
AHALT-UNTIL KEY CONTINUE IS HIT

/RET TO MAIN PROG AT START OF TEST WHICH FAILED



2065

2066 1832 p4se £20, SNS 1 @ /1S SNS SW @ SET

2067 1333 5090 JMP @ JYES-1GNORE ERROR AND RET TO NEXT [NST IN PROG SEQUENCE
2070 1334 8314 ROR 14 /ROTATE THE BAD CHECKSUM INTC THE MO REGISTER

2071 1335 1940 LDA /LOAD THE AC WITH THE CALCULATED CHECKSUM

2072 1336 1244 CKSuM

2073 1337 0992 HLT JHALT-UNTIL KEY CONTINUE 1S HIT

2074 1548 6471 JMP T2 /RET TQ MAIN PROG AT START QF TEST WHICH FAILED
2075

2876 1841 2468 E20A, SNS [ @ /15 SNS SW 8 SET

2677 1342 6040 JMP B /YES-]GNORE ERROR AND RET To NEXT INST IN PROG SEQ
2108 1343 peog WL T FHAL T=UNTIL KEY CONTINUE S HIT

2181 1344 6471 JMP T2 /RET TQ MALN PROG AT START OF TEST WHICH FAILED
2102

2103 1345 D46p E21A, SNS [ @ /1S SNS SW 2 SET

21p4 1346 6000 JMP B /YES=-{GNGRE ERROR AND RETURN TO NEXT INST IN PROG SEQ
2105 1347 8314 ROR 14 JROTATE THE 8AD CHECKSUM INTO THE MG REGISTER

2106 1358 1000 LD A JLOAD THE AC WITH THE CALCULATED CHECKSUM

2197 1351 1044 CK SUM

2118 1352 0090 HLT /HALT=UNTIL KEY CONTINUE IS HIT

2111 1353 6524 JHP T21 /RET TO MAIN £ROG AT START OF TEST WHICH FAILED
2112

2113 1354 0469 E23, SNS 1 8 /15 SNS SW @ SET

2114 1355 6000 JMP B /YES-1GNGRE ERROR AND RET TO NEXT INST IN PROG SEQ
2115 1356 2314 ROR 14 /ROTATE TRE BAD CHECKSUM INTD THE MQ REGISTER

2116 1557 1000 LOA /LDAD THE AC WITH THE CALCULATED CHECKSUM

2117 1368 1944 CKSUM

2120 1361 2000 HL T JHALT-UNTIL KEY CONTINUE IS WIT

2121 1362 6702 JMP T23 /RET TO MalN PROG AT START OF TEST WHICH FAILED
2122

2123 1363 0460 E24, SNS 1 8 /1S SNS SW & SET

2124 1364 6000 JHP @ /YES~1GNORE ERROR AND RET TO NEXT INST IN PROG SEQUENCE
2125 1365 0009 HLT /HALT-UNTIL KEY CONTINUE 1S HIT

2126 1366 6725 JMP T24 JRET TO MAIN PROG AT START OF TEST WHICH FAILED
2127

2130

2131 /23

2132

2133 EJECT



CKSU 244

L 078
CLEAR 5863
CLTDAT 5875
CHMPR 5141
CMPRL 5136
C1 5367
CimM 5378
Ciga1l 5372
c3 5371
C3374 5373
£4374 5374
BATA 1408
DATSET 4752
DELAY 5138
DONE 4578
oup 5121
DUPDAT 5187
ECMPR 5167
EF WD 5262
EREV 5224
E2 5271
E28 5332
E204A 5341
E21A 5345
gE23 5354
£24 5363
E3 5300
E4 5304
ES 5313
E6 5317
E7 5326
FWDBK 5233
FWDTST 5244
FXDAT 4760

FXLDAD 4764
GCKSUM 5833
LSCOPE 4676
RADD 5826
RDAT 4776
REVBK 5202
REVTST 5213
RLOAD 5912
RNA 5024
RNB 5025

-



X280
X2 gA
X21
X2 1A
X22
X2 2A
X228
X22C

TX23

X2 4
X3

X7

4631
4922
4460
4467
4576
4276
4124
4216
4262
4326
4377
4020
8374
2002
5153
5056
4221
4240
4263
4303
4332
4353
4406
4463
4026
4471
4524
4792
4725
4951
4100
4111
4131
4163
po21
4227
4246
4271
4311
4349
4361
4934
4477
4514
4534
4546
4657
4661
4664
4670
4719
4733
4257
41387
4171



SyOdt  ada2



1367
1379
1371
1372
1373
1374

gdgy
7776
2023
1291
3574
4374

FCONSTANTS USED IN PROGRAM

Cl.
CiM,
3y
Cied1,
C3374,
C4374,

1
7776

3

1001

3574

4374
DATAz1409
TDATA=2000
TBLK=3574
X0A=21

,,"‘



