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1. ABSTRACT

Discless is a test of the DF32 DISC LOGIC and its computer interface. This Program does not
test the disc, nor associated analog interface circuits.
(The disc is not needed for these routines. If it is connected, the disc motor should be turned

off. For a complete test of the Disc system use DF32 DISC DATA TEST.)
2. REQUIREMENTS

2.1 Equipment
PDP-8 Standard
DF32 DISC LOGIC
Light Card (for testing track selector)

2.2 Storage

2.2.1 Program Storage - The program uses most of memory from address 100 to 3400 and locations
0, 1and 2.

3. LOADING PROCEDURES

3.1 Methods

Procedures of normal binary tapes should be followed.

4,. STARTING PROCEDURE
4.1 For normal operation all switches should be down.
4.2 Starting Address

The starting address for DF32 DISCLESS is 100. (For PDP-85 SA=77)
Special Address

76 Start for abnormal Print Out check
101 Start of Register Test
102 Start of shift, interrupt, error

103 DISC Memory Address Test SR=Address
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104 | DISC and Computer Extended Address Test
SR=Address

105 DISC Data Memory Buffer SR=Data

106 Scope Loop SAD "FF"

107 Scope Loop SAP Pulse

110 Scope Loop ADC "FF"

m Scope Loop SDP Pulse

112 Scope Loop DEP Pulse

113 Scope Loop TCR "FF"

114 Scope Loop IOT 66XX, SR=XX

115 Scope Loop Light Box AC 8, 9, 10 and
11=Track :

43 Program and/or Operator Action

Turn Disc Motor off.

Load Discless into memory.

Select EMO (DISC ZERO). (All other units to off).

Write Inhibit Switches off.

Connect Light Card if tracks are to be tested (not necessary for test). (Lc)C_ A ¢ 5

Set the Switch Register to 100, ST $witcy "o/ AIGHT CHRD /v UP PosITIC
Load Address.

Set the Switch Register to all zero (down).

Press Start.

Program will run; if the light card is used, lights will light from O to 17, in sequence and the

8
program will loop upon completion.

5. OPERATING PROCEDURE

5.1 Operational Switch Settings

SWOo up Delete Print Out
SWi up Halt After Error
SW2 upP Sub Test Scope Loop
SW3 up Do not Exit Section
SW4 upP Delete Light Box
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5.2 There are three basic sections to loop on INTERFACE Test, Register test, SHIFT and ERRORS
test. )
5.3 When it is necessary to scope a detected error, place SW1 UP to halt on the error, SW2 UP to

loop on it, and SWO UP to DELETE PRINT OUTS.

6. ERRORS

Logic hardware malfunctions detected by the program result in a type out, and a halt if SW2

is up.
(If the light card is used, operator observance is necessary to detect an error.)
6.1 Error Halts and Description
A?:ress Function Tested c&‘z fB&gz Corrective Action
603 START KEY CL(TRC) 0000 N/A A15/BS/8194520
611 DSAC, 0—>AC 0000 - 7777 BI18/D22
615 START KEY CL(ADC) 0000 N/A B16/B5/819/B18
622 START KEY CL(EMA) 0000 N/A A21/B5/B19/see 1023
627 START KEY CL(EA) 0000 N/A A21/B5/B19/see 1027
641 DOES WC BREAK 0000 7777 B29/A13/C15/C16/D22
641 DOES WC BREAK 0000 XXXX  B29/A13
645 DOES CA BREAK 0000 7777 C18 pin K
654 DMAW, 0—>AC 0000 7777 B18
663 DMAR, 0—>AC 0000 7777 B21/D10/D22
670 DMAC NOT SKIP 0000 N/A B20/B19
676 DMAC, 0—>AC 0000 7777 B21
704 ‘NO DRL STATUS 0000 0004 D20/A13
712 NO NED STATUS 0000 0002  B22/C20/B18/B2Q/D18/D19
723 NO FLAG AFTER WRITE 0000 N/A A19/B22
726 NO FLAG AFTER WRITE 0000 N/A  A19/B22/Al15
740 ADDRESS ACCEPT CL(DBR) 0000 0001 A13/B29
740 ADDRESS ACCEPT CL(DBR) 0000 XXXX  A13/B29
744 ADDRESS ACCEPT CL(DBR) 0000 XXXX  A13/B29
1010 NO FLAG AFTER READ - 0000 N/A Al9
1013 NO FLAG AFTER READ 0000 N/A A9
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Address Good Bad

Tag Function Tested iA_CL Q‘El Corrective Action
1023 DISC EXT. ADDRESS 0 0000 XX00  B4/B1/B2/B3
1027 COMPUTER EXT. ADDRESS = 0 0000 0070  CD/23
1027 COMPUTER EXT. ADDRESS = 0 0000 00X0  B27/D20
1043+ NO SYNC (PSM) 0000 400X BI8/DIB/A30  $7iT . i LT hef
1050 NO PARITY STATUS 0000 0001  Al2/Bl5
1205 SEL ERROR STATUS 0000 N/A  B18/D19/D18/C20
1214 NO WLO (LOWER) 0000 N/A  Al17/A12/C20/CHECK
WLO SWITCHES
1225 NO WLO (UPPER) 0100 N/A  Al17/A12/C20/CHECK
WLO SWITCHES
1234 EM3 RAISE NEX 3000 N/A  D18/D19/B18/A30 .
1243 EM2 RAISE NEX 2000 N/A  D19/82
1252 EMI RAISE NEX 1000 N/A  D19/Bl
1267 DISC EXT. ADDRESS = SEVEN 3700 0000 CD/23
1267 DISC EXT. ADDRESS = SEVEN 3700 XX00  B1/B2/B3/B4
1303 COMPUTER EXT. ADDRESS 0070 0000 CD/23
1303 COMPUTER EXT. ADDRESS 0070 00X0  D20/B27
1310 SKIP ON NO ERROR (READ) 0000 N/A  B20/C20/A20/B15/B26
X 1327 NO INTERRUPT 0000 N/A  D20/B22/Al15
1405 SKIP ON NO ERROR (READ) 0000 N/A  DIODE ON EM SELECT SW
1413 SKIP ON NO ERROR (WRITE) 0402 N/A  DIODE ON EM SELECT SW
1420 SKIP ON NO ERROR (WRITE) 0000 N/A  DIODE ON EM SELECT SW
1534 RAISE (NED) STATUS 7002 7000  B22/B18/C20
1522 INTERRUPT ON (NED) 3000 N/A  D20/B22
1534 CL PAR FF 3000 N/A  A20
1551 WILL (NED) SET (TRC) 7002 N/A  A19/A15/B19/824
1616 DMA TEST 0000 XXXX CD22/CD24/B5
1616 DMA BITS 0,1 B6/B12
1616 DMA BITS 2,3 B7/B12
1616 DMA BITS 4,5 B8/B12
1616 DMA BITS 6,7 B9/B13
1616 DMA BITS 8,9 B10/B13
1616 DMA BITS 10,11 B11/B13
1636 EMA TEST
*If light card is used (Sync) switch should be off,
“ ol = ,

AL s pie £ SET el Tl 0L Yoy oo ! 1 .
nCTey S



Ac::;ess Function Tested
1636 EMA BIT |
1636 EMA BITS 2,3
1636 EMA BITS 4,5
1636 EMA BITS 6, 7, 8
1663 DMB TEST
1663 DMB BITS 0,1
1663 DMB BITS 2,3
1663 DMB BITS 4,5
1663 DMB BITS 6,7
1663 DMB BITS 8,9
1663 DMB BITS 10, 11
2223 SHIFT DMA
2223 SHIFT DMA
2223 SHIFT DMA
2244 SHIFT DMA
2261 SHIFT DMA
2301 SHIFT DMA
2310 SKIP ON (ADC)
2341 SHIFT DMB
2341 SHIFT DMB
2341 SHIFT DMB
2430 SHIFT DMB
2462 SHIFT DMB
2515 SHIFT DMB
2617 SHIFT DMA
2632 RAISE (DRL) STATUS
2635 SKIP ON DRL
2641 WILL (DEP) SET (TRC)
2653 INTERRUPT ON TRC
2675
2675
2705

TRACK COUNTER (EMA)
TRACK COUNTER (EMA)
TRACK COUNTER (EMA)
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Good
(AC)
XX00

XX00
XX00
XX00
XXXX
XXXX
XXXX
XXXX
XXXX
XXXX
XXXX
XXXX
XXXX
1252
1252
1252
6525
7252
5525
N/A
7777
7777
7777
4000
5252
2525
5777
0004
0004
N/A
N/A
3702
3702
0000

(iaé:l) Corrective Action
XX00  Bl/B4

XX00  B2/B4

XX00  B3/B4

XX00  B27/D20

ALL B19/A17/A22/B17/A21
Oto5 B23

6 toll B24

XXXX  A23/B23

XXXX  A24/8B23

XXXX  A25/823

XXXX  A26/B24

XXXX  A27/B24°

XXXX  A28/B24

2525 A29/B5/B17/A16/A15/B30
XX52  Bé6/B7/88

12XX  B9/B10/B11

XXXX  SAME AS 2223
XXXX  SAME AS 2223
XXXX  SAME AS 2223
N/A B16/A17/B15/B18
ALL A18/A21/A17
XX77  A23/A24/A25/B23
77XX  A26/A27/A28/B24
XXXX  SAME AS 2341
XXXX  SAME AS 2341
XXXX  SAME AS 2341
7777 B14/B15

0000 D20/A13

0004 C20

N/A A19

N/A D20

0000 B16/B19/B23
XX00  B1/B2/B3

XX00



Function Tested

NO LIGHTS

2nd & 4th FOUR
Ist & 3rd FOUR

TK O,
TK 1,
TK 2,
TK 3,
TK 4,
TK 5,
TK 6,
K 7,

10
n
12
13
14

Light Card Test

Corrective Action

AS/A7
A6/A20/A19
A6/A20/A17/A21/B21 /825

A3
A3
A3
A3
A2
A2
A2
A2

Printouts created by abnormal switch conditions.

(This test should not be made until program runs in normal). (Starting Address = 76)
DISK O (EMO) SELECTED, EMO WLO "ON"
Lower Write Lock Switch "ON"

Address Tag AC Function Tested If No Printout
1214 0000 WRITE LOCK OFF A17/A12/C20
1301 0000 SKIP ON NO ERROR Cc20
Upper Write Lock Switch "ON"
1225 0100 WRITE LOCK OFF
1413 0402 SKIP ON NO ERROR
Sync Switch Light Card "ON"
1043 4000 NO SYNC, NO DISC A30
All switches Normal Except
EM OFF EM 1 EM 2 EM 3 AC Function Tested If No Print Out
0712 0712 0712 0712 0002 NO NED STATUS D19
0723 0723 0723 0723 0000 NO FLAG ON WRITE Al9
0726 0726 0726 0726 0000 NO FLAG ON WRITE Al9
0740 0740 0740 0740 0001 ADDRESS ACCEPT (0 DBR) A13/B29
0744 0744 0744 0744 0001 ADDRESS ACCEPT (0 DBR) A13/B29
1043 1043 1043 1043 4002 NO SYNC UNIT SELECT SW,
1205 1205 1205 1205 1000 SELECT ERROR STATUS C20/B18
1214 1214 1214 1214 1000 NO WLO A12/A17/C20
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EM OFF EM 1 EM 2 EM3 AC Function Tested If No Print Out
1225 1225 1225 1225 1100 NO WLO A12/A17/C20
1234 3002 EM3 RAISE NEX D19
1243 2002 EM2 RAISE NEX D19
1252 1002 EMIT RAISE NEX D19
1327 1327 1327 1327 0000 NO INTERRUPT D20
2223 2223 2223 2223 2525 SHIFT DMA B17/D18
2244 | 2244 2244 2244 5252 SHIFT DMA B17/D18
2261 2261 2261 2261 5252 SHIFT DMA B17/D18
2301 2301 2301 2301 5252 SHIFT DMA B17/D18
2310 2310 2310 2310 0000 SKIP ON ADC A17/B18
2430 2430 2430 2430 0000 SHIFT DMB Al17/A21
2462 2462 2462 2462 2525 SHIFT DMB A17/A21
2617 2617 2617 2617 7777 SHIFT DMB A17/A21
2632 2632 2632 2632 0000 DRL STATUS A17/B17/A29
2635 2635 2635 2635 0000 SKIP ON (DRL) A17/B17/A29
2641 2641 2641 2641 0000 (DEP) SET (TRC) Al9
2675 2675 2675 2675 XXXX TRACK COUNTER (EMA) B6
2705 2705 2705 2705 3700 TRACK COUNTER (EMA) B6
0622 0622 0622 0622 0100 CL STATUS REQ
6.2 Error Recovery
Press Continue, or Restart at 100.
7. RESTRICTIONS
(None)
8. MISCELLANEOUS
An extra IOT maintenance package has been incorporated in the design of ihe logic. While
this IOT package is nct needed for cperationa! use of the disc, it must be in if Discless is o run.

(Coded to 663X)

6631=TAS=TTA

6632=TT8B

6634=DBR
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9. PROGRAM DESCRIPTION
9.1 Discussion

Discless is an incremental test of the DF32 DISC LOGIC. Starting with basic conditions, such
as, does start key clear the error and done logic? Can all control flip-flops be set and cleared and can
all registers be set and cleared? Will the track counter increment, will all register shift data? Does
the Data break work, can we raise an interrupt, check for all status buts, such as write lock out and
non-existent disc? With the use of the light card test for correct track selection.

There is a chain of flip-flops which must be working if these tests are to pass.
1

U
| '
' '
' | WEF li
! | v | FF test
! n !
TTA o i
ABD SAD ADC i | TRC .
118 -'1 _FF FF Tl FF ; FF | Skip on Done
| | ! I
Power \ 1‘ 1 : T DRL
clear and 4 To Shift  Toshift
thech ' DMB To raise an interrupt
checks |

Each disc has 16(]0) tracks, in order to verify the correct track selection a light card indicator
is needed. This card is inserted into location A5. With the program running, the lights or the card should
rotate from O to ]6(10) each pass of the program. (If the light card is not used it will not affect the op-
eration of the test. There is a switch on the card that simulates the photo cell on Disc.)

If this test runs and the "abnormal" switch settings on the Disc hardware are used to create
printouts and the proper one occurs, any failure that occurs using the DF32 DATA DISC TEST should be

location on the heads, R/W Amplifiers, the Disc or associated analog circuits.

10. LISTINGS
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LXPUNGE

/MEMORY REFERENCE INSTRUC!IUNS
ANUz6020

TAL=1400

15£=2004

UCA=3000

JMS=4200

JMP=5000

101=6000

OPR=7000
/MICROINSIRUCTIUNS
NUP=7082

cLA=7200

CLL=7100

CMA=7040

CML=7020

RAR=7210

RTR=7412

RAL=7004

RIL=7206

1AC=7p01

SMA=7500

StA=744y

SPA=7510

SNA=7450

SNL=7420

SEL=7430

SKP=741¥

0SKR=7404

HALT=7422

/COMBINED MICROINSTRUCTIONS
CiA=7241

LAS=7604

SI1A=7249

SiL=712¢

LLK=7204

/PRUGRAM INTERRUPI
1UN=6U21

10F=6Y¢2

PCH=6422

RRB=6912

/TELETYPE KEYBOARU/REAUER
KSt=6031

KCC=6032

KRS§=6434

KRE=6036

/TELETYPE TELEPRINTER/PUNUH
TSH=6Q41

TCH=6042

TPC=6044

TLS=6446

FIX1AB

PAUSE

/UILITAL 8-18-U
/MESSAGE [ YPE~-OUT

/UALL WITH A JUMS MLSAGE
/Wl DATA FOLLOWING
/RETURN FOLLOWING ENU OF MEDSAGL



0200
8201
"Y1’V
8203
0204
@2e5
0206
0207
Q210
@211
@212
9213
0214
9215
0216
217
02290
R221
g222
Q223
0224
0225
pe26
pa227
0230
@231
8232
0233
0234
2235
0236
0237
Q240
2241
8242
0243
0244
0245
B246
0247

2000
7240
1200
3010
14190
3216
1216
7012
7012
7012
4217
1216
4217
5204
[-I"1"1}
111’}
p250
7450
54419
1254
7500
5230
1252
5243
1253
74490
5235
1254
5243
1255
7449
5242
1256
5243
1257
6046
6041
5244
7200
5617

/CODE(@2®)

#200
MESAGE,

TAD MESAGE

MSRGHT,
TYPECH,

MTP,

[}
CLA

DCA
TAD
DCA
TAD
RTR
RTR
RTR
JMS
TAD
JMS
JMP
0

2

AND
SNA
JMP
TAD
SyA
JMP
TAD
JMP
TAD
SEA
JMP
TAD
JMP
TAD
SZA
JMP
TAD
JMP
TAD
TLS
TSF
JMP
CLA
JMP

CMA

10

[ 10
MSRGKHT
MSRGhT

TYPECH
MSRGRT
TYPECH
MESAGE+4

MASK?7

I 10
M4P

' *3
C340
MTP
M3

*3
c212
MTP
M2

' *3

c215

MTP

C245

et §

I TYPECH

/SET C(AC)=-1

/ADD LOCATIUN
/AUTO=INDEX REGISTTER
/FETCH FIRSI WORD
/SAVE 1T

/ROTATE 6 BITS KIGHIT

/TYPE [T

/GET DATA AGAIN

/TYPE RIGHT HALF

/CONTINUE

/TEMPURARY STORAGE

/TYPE CHARACTER IN C(AC)6-11

/1S IT ENU OF MESSAGE?
/YES: EX)1

/SUBTRACT 4u

/<407

/NO

/YES: ADD 30w

/70 CORES <4v
/SUBTRACT 3

/1S 1T 2ERO?

/NO

/YES: CODk 45 S
/LINE-FEED (212)
/SUBTRACT 2

/1S 1T 2EROV

/NO

/YES: CODt 4> |§
/CARRIAGE~RETURN (215)
/ADD 200 [0 UTHERS >4¢
/TRANSMIT CHARAGTER
/WAIT FOR FLAG

/NOT SET YEI

/SET! GLEAR U (ACQ)
/RETURN



8259
0251
08252
0253
0254
8255
0256
8257

0077
7740
8340
7775
8212
7776
8215
0245

/CONSTANTS
MASK?77, 77

M40, -40
C34p, 349
M3, -3

cei2, 212
M2 -2
Cc21y, 215

C245, 245

11



0240
2261
w262
0263
0264
0265
0266
0267
8270
2271
0272
0273
274
0275
276
@277
300
03@1
pip2
P303
0304
B3@5
o306
p3@7
310
2511
w312
0313
Bs14
0315
0316
2317
0320
2321
0322
0323
0324
2325
8326
Bs27
2330
P331
0332
8333
2534
B8535
8336
B337
B340
0341
8342
83543
2544

B373
Bs74
837>
vs76
8877

7402
7000
7000
7200
1669
3267
5670
2000
@272
5263
1667
0377
3340
1667
2376
3341
1667

2375 -

3342
1667
8374
3343
1342
7112
7010
1343
7012
70190
1344
3342
2269
4270
1342
3667
1341
7004
7006
13490
1344
3343
2260
4270
1343
3667
1373
3270
2260
5660
2000
pooe
0000
2000
6060

8272
7000
B700
0070
pev7

SIXTY, HLT
NOP
NOP
CLA
TAD I ,=4
DCA ,+2
JMP 1,42
0
SIXTY+12
JMP SIXTY+3
TAD 1 SIXTY+7
AND (@287
DCA MASKA
TAD 1 SIXTY+7
AND (0079
DCA MASKB
TAD | SIXTY+?
AND (8700
DCA MASKC
TAD 1 SIXTY+7
AND (7000
DCA MASKD
TAD MASKC
RTR!CLL
RAR
TAD MASKD
RTR
RAR
TAD MASKD+1
DCA MASKC
1S2 SIXTY
JMS SIXTY+19@
TAD MASKC
DCA | SIXTY+7
TAD MASKB
RAL
RTL
TAD MASKA
TAD MASKD+1
DCA MASKD
1S2 SIXTY
JMS SIXTY+10
TAD MASKD
DCA I SIXTY+7
TAD (SIXTY+12
DCA SIxTy+1®

ISz SIXTY
JMP 1 SIXTY
MASKA, 0
MASKB, 0
MASKC, ()
MASKD, "}
6060
PAUSE
PAGE

/STORE INIT NEXT TIME

/ADDRESS OF OPERAND

/ADURLSS OF OPERAND
/CHANGING REeFERENCE (P)

/AC (UPERANUD)

/080X
/AC (UPERAND)

/00X8
/AC (OPERANU)

/0X080
/AC (UPERAND)

/XB0D
/0X00

/0XP8 RS3 BUXVY
/XPX0

/XBX@ RS3 BX@X
/TEMP STORAGE
/INCREMENT FOR STURAGEL

/FIND STORAGE ADODRESS
/6X6X

/STORE OPERANU AS SPEU|FILD
/00X0

/00XP SL3 0X@K

/0X0B+PVOX=VXIX
/OXUX*6060=6X6X

/TEMP STORAGE
/INCREMENT FOR STORAGE
/FIND STORAGE AUDRESS

/6x6y
/STORE OPERAND AS SPEC|FIED
/HOUSE KEEP[NG

/INCREMENT rOR REIURN
/RETURN



/PRINT OUT ROUTINES

/ROUTINE TO PRINT OUT FAILING TEST ADURESS
/AND CONTENTS OF AC

/XXXX XXXX =--= ADDRESS (AC)

@400 7482 ERADD, XX

0401 4777 JMS IPRINT

2402 6002 10F

0403 4776 JMS SIyTy

2484 0400 ERADD -

0405 @411 V4

0486 0412 +4

0487 4775 JMS MESAGE /ADDRESS
0410 4543 4543

0é11  6B60 6060

9412 6060 6060

9413 4022 4000

Bege 4776 JMS SIXTY

0415 3404 AC

0416 9422 v+4

0437 0423 V4

0420 4775 JMS MESAGE /CONTENTS OF AE
0421 4040 4040

9422 6060 6060

2423 6068 6060

p424 2200 2000

9425 7604 LAS

0426 0374 AND (2000

0427 7650 SNA!CLA

2430 5600 JMP I ERADD

2431 1773 TAD AC /AC
p432 7402 HLT

8433 5600 JMP 1 ERADD



0434
0435
0436
0437
P440
0441
0442
2443
0444
0445
@446
8447
8450
2451
8452
8453
0454
8455
2456
0457
8460
2461
B462
2463
B464
0465
0466
0467
0479
9471
g4a72
R473
B474
8475
8476
0477

7482
4777
4776
3434
2444
g445
4775
4543
6060
6060
200U
4776
3420
0463
2464
4776
3417
8467
2470
4775
4040
p704
4040
6060
6060
4002
9440
6060
6060
2000
7604
8374
7650
7410
7482
5634

/COMPARISON ERROR PRINT OUT

/GDXXXX BDXXXX
BADCOM, XX
JyS IPRINT

Mg SIXTY
BaBcin |

4

y+4

JMS MESAGE
4543

6060

6060

o000

JMS SIXTY
GD

v +12

"12

WJMS SIXTY
80

i

1+12

JMS MESAGE
4040

0704

4940

6060

6060

4002

D440

6060

6060

opoe

LAS

AND (2009
SNAICLA
SKP

HLT

JMP 1 BADCOM

/6000

/BAU

/CRLF

/GOUD DATA

/BAD UATA

/EXIT

14



8508 7402 BADADD, XX

2501 4777 JMS IPRINT
@582 4776 JMS SIXTY
2593 8500 BADADD
2504 0510 4

9585 8511 c+4

@506 4775 JMS MESAGE
2587 4543 4543

2518 6060 6060

@511 6060 60860

2512 900D 2000

9513 4776 JMS SIXTY
2514 3416 GA

2515 @527 ve12

9516 @530 .12
0517 4776 JHS SIXTY
05280 3415 BA

#521 9533 v*12

9522 08534 +12

9523 4775 JMS MESAGE
9524 4042 4940

8525 0701 2781

2526 4040 4049

9527 6860 60690

2530 6860 6060

2531 4p02 4pe2

0532 2140 0140

8533 6060 6060

9534 6860 6868

9535 9000 0022

9536 7604 LAS

2537 8374 AND (2000
P540 7650 SNAICLA
0541 7410 SKP

8542 7402 HLT

0243 57g0 JMP | BADADD



8544 0PPOD PAUSED
/PUP~8 INTERFACE TEST NO UISC RMX5 $/06/06/
/tMP SHOULD BE SELECTED

8573 3404 PAGE 3

8574 2000
8575 D200
2576 P260
8577 3124
DEF INE SCOPE
<JMS SCOPEA>
DEFINE HALT
<JMS ERADD>
DEF INE NPAGE
CJMP [ (,+20R&87600)>
/FLAG TEST (CLEAR)
2600 6622 BEGIN, DFSC /SKIP ON FLAG
06p1L 7410 SKP
Q602 4777 HALT /FLAG SHOULD HAVE BEEN CLEAREU BY START
PeD3 4776 SCOPE )
/00kS 6612 CLEAR THE AC? (DSAC)
pod4 7240 CLA CMA /AC SET TO SEVENS
vep5 6612 0SAC
p6g6 7000 NOP
gop/ 7440 SZA
0610 4777 HALT /HALT BECAUSE AC NOT #ERO
B611 4776 SCOPE
/WAS ADC "FF"™ CLEARED BY START KEY
B612 6612 DSAC /SKIP ON ADC
Q613 7410 SKP N
p614 4777 HALT /ADC SET +.. START SHOULD CL ADC "FF"
B615 4776 SCOPE
/
/DOES START CLEAR THE DISK EXT ADURESS
0616 6614 DEAC-2 /READ STATUS REGISTER
po17 @375 AND (3700 /MASK DISC tXT ADDRESS
0620 7440 SZA
8621 4777 HALT /START KEY DIU NOT CLEAR EMA
B622 4776 SCOPE

/
/DOES TART CLEAR THE COMPUTER EXT AUDRESS REGISTER
0623 6614 DEAC-2

9624 9374 AND (0780 /MASK FOR COMPUTER EXT ADDRESS
0625 7449 SZA

8626 4777 HALT /STARI KEY DID NOT CLEAR kA

0627 4776 SCOPE

16



/00kLS DISK BREAK TC RIGHT LOC

P63I0 7240 CLA CMA
9631 3773 DCA WC
@632 7240 CLA CMA
0633 3772 DCA IACW /WRITE ONE WORU
0634 6605 DMAW
0635 7200 CLA
2636 1773 TAD WC
0637 7449 SZA
0648 4777 WAL T /WORD COUNT NOT CORRECT
P64y 7200 CLA
0642 1772 TAD I1ACW
0043 7440 SZA
06as 4777 MALT /ADDRESS GONTROL WORD NOT CORRECT
9045 4779 SCOPE
/1S AC CLEARED BY DMAN?
0646 7249 CLA CMA
0847 3773 OCA WC /ONE WORD
0650 7240 CLA CMA
0681 6608 DM AW /10T SHOULD CLEAR AC
0652 7449 SZA
9683 4777 HALT /AC NOT CLEARED
9654 4776 SCOPE
/
/1S AC CLEARED BY DMAR
2655 7240 CLA CMA
8656 3773 DCA WC /ONE WORD
0657 7240 CLA CMA
0660 6603 DMAR /107 SHOULD CLEAR AC
0661 7442 SZA
po62 4777 NALT /AC NUT CLEARED
R663 4776 SCOPE



P64
0665
0666
067
vo670

bo71
Be72
6673
8674
8675
8676

g677
@700
87901
p702
0’03
2704

@785
a706
vre7
0710
8711
B712

6611
6626
74190
4777
4776

6601
7240
6626
7440
4777
4776

6611
6616
8371
7449
4777
4776

6611
6616
8370
7440
4777
4776

/UMAC SHOULD NOT SKIP

DCEA
DMAC
SKP
HALT
SCOPE

/

/WILL DMAC CLEAR AC
DCMA
CLAICMA
OMAC
SZA
HALT
SCOPE

/

./UMAC SKIPPLD

/CLEAR UMAR

/MAR 10 AC
/AC NOT CLEARED BY USAL

/STATUS REGISTER TEST (NO ORL)

DCEA
DEAC
AND (4
SZA
HALT
SCOPE

/EMD
/MASK FOR DR{

/0RL UP

/
/STATUS REGISTER TEST (NO NtD FF)

DCEA
OEAC
AND (2
SZA
HALT
SCOPE

/EMD

/WRITE LOOK OUT OR NEW SET
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/
/CHECK FOR NO FLAG AFTER WRITEL

/ (DMAW) (DFSC)
LS 7240 CLA CMA
‘14 3/72 DCa TACW /MEMORY LOAT]ON 2&RO
L/15 7240 CLA cMA /ACR7777
4716 3773 OCA WC /WORD COUNT=7777
4/17 6605 DMAW /START WRITE ONE WORD
/20 6622 DFSC ' /SKIP ON FLAG
2721 7418 SKP
g/22 4777 HALT /FLAG UP
0723 6622 DFSC /SKIP ON FLAG
8724 7410 SKP
872% 4777 HALT /FLAG UP
8726 4776 SCOPE
/
/WILL ,DORESS ,CCEPT CLE,R 0,74 BRE,K REQULST FF?
8727 ¢605 OMANW /WRITE SET UBR FF
8730 7Yase CLA
2731 3773 DCA WC
8732 3772 DCA IACW
8733 6603 DMAR /SHOULD NOT SET DBR "kFn
2734 7000 NOP
8735 1773 TAD WC
8736 7449 SZA
0737 4777 HALT /WORD COUNT SHOULU BE £ERO
0740 7200 CLA
8741 1772 TAD IACH
0742 7449 SZA
R743 4777 HALT /1ACW SHOULDL BE ZERO
B744 4776 SCOPE

8745 5767 NPAGE



0767 1000 PAGE

8770 QB2
8771 PQ0D4
w772 7751
@778 7750
@774 8070
B/75 3700
B776 3242
8777 0400
/UISK MEMORY ADDRESS READ
1vdw 7240 CLA CMA
1velr 3777 OCA WC /READ ONE WORD
1002 7240 CLA CMA
1ve3 3776 DCA IACW /MEMORY LOCATION £ERO
lve4 6603 DMAR /STARI READ ONE WOQORU
1085 6622 DFSC /SKIP ON FLAG
1006 74190 SKP
1p97 4775 HALT /FLAG UP
1018 6622 OFsC /SKIP ON FLAG
1vi1l 7410 SKP
1012 4775 HALT /FLAG UP
1013 4774 SCOPE
/
/STATUS REGISTER CHECK EXIENDED ,UDRESS
1014 7290 CLA
1015 6615 DEAL
lvi6 7200 CLA /L,0AD EXTENDED ADURESS wllIH ZEROS
1017 6616 DEAC
1020 8373 AND (3700
1021 7440 SZA
122 4775 HALT /D0ISC EXTENDED ADURESS NOI CLEAR
1028 6616 DEAC
1024 @372 AND (8070
1925 7449 SZA
1026 4775 HALT /COMPUTER EXTENUDED ADURESS NOT CLEAR
1027 4774 ScOPE
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1030
1031
1032
1033
1034
1035
1036
1837
1049
1041
1042
1043

1044
1045
1946
1847
1050

153

7300
3771
6616
7000
7500
7410
5242
2771
5232
7419
4775
4774

6616
2379
7449
4775
4774

5767

/

/DEAC READ DISK EXTENDED ADDRESS
/CHECK FOR NO SYNC MARK

CLA CLL
DCA C1D
DEAC
NOP
SMA
SKP
JMP . +4
ISz C1D
JMP , -6
SKP
HALT
SCOPE

/

/SyYNC
/NQ
/YES
/L00P

/NO SYNC PULSE OR NO UISC SELECTED
/FOUNV SYNC PULSE

/PARITY STATUYS BIT TEST

QEAC

AND (0001

SZA
HALT
ScOPE
/
NPAGE

/MASK FQR PARITY STATUS
/PARITY STATUS UP
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1167 1200 PAGEL

11790 @801
1171 3412
1172 0p70
1178 3700
1174 3242
1175 9409
1176 7751
1177 7750
/TEST WRITE LOCK OUT SWITCH OR NO DISC
1200 6602 6602 /READ MODt INHIBIT WRITE LOCK OUT SWITCHES
1201 6616 DEAC
1202 7912 RTR
1203 7430 SZL
1204 4777 HALT /NO DISC NED SET
1205 4776 SCOPE
/
/CHECK TO SEE IF WRITE LOCK OUT SWITCHES OFF (LOWER)
1206 6604 6604 /WRITE MOUE
1207 6616 DEAC /READ STATUS
1210 7900 NOP
1211 7012 RTR /AC1P TO LINK
1212 7430 SZL
1213 4777 HALT /AC1 UP WRITE LOCK OUI SWITCH
1214 4776 SCOPE
/CHECK TO SEE IF WRITE LOCK SWITCH OFF (UFPER)
1215 1377 TAD (2400 /UPPER TRACK
1216 6615 DEAL
1217 6604 DMAW=-1 /WRITE MOOE
1220 6616 DEAC
1221 7ve0 NOP
1222 7012 RTR /AC10 TO LINK
1223 7439 SZL
1224 4777 HALT /AC1 UP WRITE LOCK OUI SWITCH
1225 4776 SCOPE
/
/RAISE STATUS BIT AC@/NEX
/EM3 SHOULD NOT BE SELECTED
1226 1375 TAD (3000
1227 6615 DEAL /SELECT DISC/EMS
1230 6616 DEAC /READ STATUS
1231 7000 NOP
1232 7500 SMA
1238 4777 HALT /NEX UID NOT RAJSE PSM
1234 4776 SCOPE /0ISC @
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1235
1236
1237
1240
1241
1242
1243

1244
1245
1246
1247
1250
1251
1252
1253

1374
6615
6616
7000
7500
4777
4776

1373
6615
6616
7080
7509
4777
4776
6611

/EM2 SHOULD NOT BE SELECTD

/

TAD (2000
DEAL

DEAC

NOP

SMA

HALT
SCOPE

/SELECT EM1

/NEX NOT UP

/
/tM3 SHOULD NOT BE SELECTED

/

TAD (1000
DEAL

PEAC

NOP

SMA

HALT
SCOPE
DCEA

/NEX NOI

23
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/WILL EXTENDED ADDRESS HOLD SEVENS

1254 7240 CLAICMA
1255 6615 DEAL
1256 2372 AND (3700 /UISC EXT AUDRESS MASK
1257 3771 OCA BA :
1260 1771 TAD BA /STORE BA
1261 7841 ClA
1262 1372 TAD (3700
1263 7650 SNAICLA /TEST
1264 5267 JMP 3 /600D
1265 1771 TAD BA /8AU
1266 4777 HALT /AC SHOULD =3700
1267 70080 NOP
1270 7240 CLAICMA
1271 6615 DEAL
1272 8370 AND (8079 /COMPUTER EXT AUDRESS
1273 3771 DCA BA /STORE
1274 1771 TAD BA
1275 7041 ClA
1276 1370 TAD (2070
1277 7650 SNAICLA /TEST
1500 5303 JMP ,+3 /6000
1501 1771 TAD BA /BAV
1302 4777 HALT /AC SHOULD=0078
1383 4776 SCOPE
/
/SKIP ON NO ERROR DFSE
1304 6611 DCEA
1305 6603 OMAR /READ STATE
1306 6621 DFSE /SKIP ON NO ERROR
1587 4777 HALT /0ATA REQUEST LATE, PARITY OR NO OISE SET
1318 4776 SCOPE
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/WILL THE DISK HONCR AN INTERRUPT

1311 4340 JMS CLFLAG

1812 7200 CLA /SET UP FOR INTERRUPT
1313 1367 TAD (IOF

1514 3001 0CA 2001

1815 1366 TAD (JMP 1 0003

1816 3002 OCA 0082

1817 1365 TAp (,+7

1520 3903 DCA 0003

1821 7240 CLA CMA

1822 3764 DCA WC

1523 6605 DMAW

1324 6001 10N /010 NOT INTERRUPT
1325 7410 SKP

1526 4777 HALT /INTERRUPT UP OR NO UJSC
1327 6002 10F

1330 4776 SCOPE

1331 6611 DCEA

1332 6601 OCMA

1333 7604 LAS

1334 2377 AND (402

1535 7440 SZA /LOOP ON STATIC TESI
1536 5763 JMP BEGIN

1337 5762 NPAGE
/ROUTINE TO CLEAR FLAGS

1340 7402 CLFLAG, XX
1341 6601 6601

1342 6002 6002

1543 6022 6822

1344 6042 6942

1345 6012 6012

1546 6072 6072

1547 6502 6502

1550 6832 6032

1551 6762 6762

1552 65740 JMP I CLFLAG
1353 7402 RANDOM, XX
1354 2761 Isz CTD

1355 7200 CLA

1856 1761 TAD CTD

1357 5753 JMP 1 RANDOM
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1561
1862
1563
1564
13565
1866
13567
1570
1571
1872
13878
1574
1875
1876
1877

1400
1401
14p2
1493
1404
1405

14086
1487
1410
1411
1412
1413

1414
1415
1416
1417
1420

3412
1400
8600
7750
1326
5403
6002
2070
3415
3700
1000
2000
3000
3242
2400

6603
1377
6615
6621
4777
4776

6605
1377
6615
6621
4777
4776

6611
6605
6621
4777
4776

PAGE

/

/SKIP ON NO ERROR WLO UPPLR (READ)

/

/

OMAR /READ STATE
TAD (4020 /UPPER HALF
DEAL
OFSE . /SKIP ON NO ERROR
HALT
SCOPE

/SKIP ON NO ERROR (WR[Tt) WLO (UPPER)
DMAW /WRITE STATE
TAD (400
DEAL
OFSE /SKIP ON NO ERROR
HALT /WIRE LOCK OUT ON
SCOPE

/SK1P ON NO ERROR (WR]TE) WLO LOWER
DCEA /LONWER
DMANW /WRITE STATE
DFSE /SKIP ON NO ERROR
HALT /WRITE LOCK OUT ON
SCOPE
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1421
1422
1423
1424
1425
1426
1427
1430
1431
1432
1433

1434
1435
1436
1437
1449
1441
1442
1443
1444
1445
1446
1447
1450
1451

1452
1453
1454
1455
1456
1457
1460
1461
1462
1463
1464
1465
1466
1467
1479

7200
6002
3775
4774
7240
4774
4773
4774
2775
5227
4776

7240
6615
7000
7009
7809
7200
3775
4772
7240
4772
4773
2775
5245
4776

7200
6611
3775
4771
7240
4771
4773
4771
2775
5260
4776
7604
8377
7449
5221

/EXECUTE DMA TEST
RTEST, CLA

/

10F

DCA CTa
JMS DMA
CLA!CMA
JMS DMA
JMS RANDOM
JMS OMA
I1SZ C1A
JMP =3
SCOPE

/EXECUTE EMA TEST

/

CLAICMA
DEAL
NOP

NOP

NOP

CLA

DCA CTA
JMS EMA
CLLAICMA
JMS EMA
JMS RANDOM
1S2 CTA
JMP =3
SCOPE

/EXECUTE DMB TEST

CLA

OCEA

DCA CTA
JMS DMB
CLA!CMA
JMS DMB
JvMS RANDOM
JMS DMB
1S2 CTA
JMP -3
ScOPE

LAS

AND (400
SZA

JMP RTEST
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1471
1472
1473
1474
1475
1476
1477
1500
1501
1502
1583
15084
15085
1506

7200
1370
6615
6631
6616
2367
1366
7450
5304
6616
4777
7200
6615
4776

/
/RAI

SE STATUS BIT AC 10

/EM3 SHOULD NOT BE SELECTED

DYA,

CLA
TAD (3000
DEAL /SELECT DISC/LM3/RAISE NEX
TTA /SET NED
DEAC
AND (2
TAD (-2
SNA
JMP , +3
DEAC
HALT /NEX UID NOT RAJSt AC 1
CLA
DEAL /0IsCc @
SCOPE
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/FORCE AN INTERRUPT WITH NEU

1507 7200 CLA
1510 1365 TAD (JMP [ 000z
1511 3901 DcaA 2001
1512 13564 TAD (.+11
1513 3002 DCA 2082
1514 1379 TAD (3000
1515 6615 DEAL - /SEL NON EXISTANT DISC
1516 6001 10N
1517 7000 NOP
1520 6002 10F
1521 4777 HALT /NED OID NOT RAISE AN INTERRUPT
1522 72880 CLA
1923 4776 SCOPE
/D0ES TP1 CLEAR PAR "FF™
1524 6681 DCMA /CLLAR PER
1525 6632 TT8
1526 6632 TT8 : /TP1 CL PAR
1527 1379 TAD (3000
1530 6615 DEAL /GEN UEP VIA NED
1531 6631 TTA /SET NEQ === PER [F PAR SET
1532 6621 OFSE /SKIP ON NO ERROR
1533 4777 HALT
1534 4776 SCOPE
/WILL NED SET DONE (TRC)?
1535 6611 DCEA /CLEAR EXT ADURLSS
1536 6601 DCMA
1537 7240 CLAICMA
1540 3763 DCA WC
1541 6605 DMAW /SET WORD COUNT OVERFLUW
1542 1378 TAD (3220
1543 6615 DEAL /LOAD EXT AUDRESS = RAISE NEX
1544 6631 TTA /SET NEO GENERATE QEP
1545 6616 DEAC /READ STATUS
1546 7000 NOP
1547 6622 DFSC /010 NED SET UONE?
1558 4777 HALT /NO
1551 4776 SCOPE
1552 5762 NPAGE
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1562
1563
1564
1565
1566
1567
1570
1571
1572
1573
1574
1575
1576
1577
1600

1601
1602
1683
1604
1685
1606
1607
1610
1611
1612
1613
1614
1615
1616
1617

1600
7750
1523
5402
7776
80082
3900
1640
1620
1353
1601
3411
3242
2400
5777

7402
3776
3775
1776
6603
7200
6624
3774
1774
7043
1776
7440
4773
7200
5601

PAGE

NPAGE
/STATIC ADDRESS REGISTER TEST (UISK MOTOR UFF)
/JMS DMA, ACsDATA
DMA, -
OCA GA
Dcp IuCW
TAD GA
6603 /LOAD ADDRESS REG
CLA
6624 /READ ADDRESS REG
OCA BA
TAD BaA
ClA
TAD GA
SZA
JMS BADADD
CLA
JMP | DMA
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1620
1621
1622
1623
1624
162>
1626
1627
1639
1631
1632
1633
1634
1635
1636
1637

1640
1641
1642
1643
1644
1645
1646
1647
1650
1651
1652
1653
1654
1655
1656
1657
1669
1661
1662
1663
1664
1766
1767
1770
1771
1772
1778
1774
1775
1776
1777

7402
8372
3776
1776
661>
7200
6614
8372
3774
1774
7041
1776
7440
4773
7200
5620

ul(‘r;
7402
3771
7240
3770
1367
3775
6604
7249
3770
1376
3775
6602
6634
7200
1771
7041
1767
7440
4766
7200
5640
0434
3417
7750
3420
3770
0560
3415
7751
3416
2000

/STATIC

TEST OF EXTENDED ADURESS REGISTER (UISK MOTOR OFF)

/JMS EMA AC=DATA

EMA,
AND
DCA
TAD

DEAL

CLA

6614

AND
DCA
TAD
CIA
TAD
SZA
JMS
CLA
JMP
/STATIC

/JMS DMB.,

OB
nca

CLA!ICMA

DCA
TAD
DCA

6604

XX
(3770
GA
GA
/L0AD EXT AUDRESS

/READ EXT AODRESS
(3770
BA
BA

GA
BADADD o
1 EMA

DATA REGISTER TESI

ACzDATA
XX THAeT

(DISK MOTQR OFF)

YA T2 {62} - &z72 /%17;)3

GD ’

SE7T AC = —]

WC T.. 72750 w &

(Gp=-1 76 7 . i S oy )
I1ACHW a7 Tt
/LOAD OMB -

CLA!CMA <7 AC - ~!

DCA
TAD
DCA

6602
6634

CLA

~

vJC -

1770

WC SE7

(BD=1

IACW
/READ -~

/RAISE A REWUEST - acls PATE FRERE KEsdor ;y?'AKLL o

TAD GO
ClA — c.
TAD BD
SZA
JMS
CLA
JMP
PAGE

e d ¥

PR v . . /
T Pl t.;,';l P
BADCOM woe

Coe mow 14
1 DMB

Lo A

PAD Do TR

oD DT
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2000 5215 JMP 4 +15 /JMP AROUND SCOPE LOOPS
2001 7200 SWOMB, CLA

2002 7604 LAS

2003 4777 JMS 0OMB
2004 5201 JMP SWDMB
2005 7200 SWOMA, CLA
2006 7604 LAS

2007 4776 JMS OMA
2019 52085 JMP SWDMA
2011 7280 SWEMA, CLA
2012 7604 LAS

2013 4775 JMS EMA
2014 4211 JMS SWEMA

2015 5774 NPAGE
2174 2200 PAGE

2175 1620
2176 1601
2177 1640

/INTERFACE USING SPECJAL 10TS
/CAN WE SHIFT DISC MEMORY AUDRESS WITH UMA
2200 4777 SCOPE

2201 6601 DCMA

22p2 6611 6611

2208 4776 JMS SAD /SET SAD

2204 7200 CLA

2205 1375 TAD (2525 /0ATA TO DMA

2206 6605 DMAW /LOAD DMA

2207 6632 TT8

2210 6632 T18 /GEN TP1, CLEAR SAD, SET MAU
2211 4774 JMS SAP /SHIFT OMA

2212 6626 DMAC /READ LCMAC

2213 3773 DCA BA

2214 1372 TAD (1252 /WHAT DATA SHOULD BE
2215 7941 CIA

2216 4773 TAD BA

2217 7650 SNA!CLA /TEST

2220 5223 JMP 3

2221 1773 TAD BA /LOAD AC WITH BA

2222 4773 HALT /ACl = 2525, ACF =z 125¢
2223 4777 SCOPE
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2224
2225
2226
2227
2230
2231
2232
2238
2234
2235
2236
2237
2240
2241
2242
2243
2244

2245
2246
2247
2250
2251
2252
2253
2254
2255
2256
2257
2260
2261
2262
2263
2264

2265
2266
2267
2270
2271
2272
2273
2274
2275
2276
2277
2500
2501
2502
23098
23504

4776
7200
1370
6605
6632
6632
4774
6626
3773
1367
7041
1773
7650
5244
1773
4773
4777

1366
3765
6631
6626
3773
1773
7841
1765
7650
5261
1773
4771
7604
8364
7640
5763

1362
3765
6631
6626
3773
1773
7041
1765
7650
5301
1773
4771
7604
D564
7640
5763

/CAN wE

SHIFT DMA Wl

TH MAU SET

JMS SAD /SET SAD

CLA

TAD (5252 /UATA TO OMA

DMAW /LOAD CMA AND SET ACH

118 /GEN TF1, CLEAR SAD SET MAD
TT8

JMS SAP/SHIFT DMA

DMAC /READ CMA

DCA BA /TEMP STORE

TAD
ClA
TAD
SNA!
JMP
TAD

HALT
SCOoP

(6525

SA

LA /TEST

' *3

BA  /LOAD AC

E

/WHAT DATA SHUULD Bt

WITH BA

/
/70 PASS THIS, THE PREVIOUS TEST MUST HBE LOOU!!
/GHIFT DMA WITH MAD

/70

TAD
OCA
TTA
DMAC
DCA
TAD
CIA
TAD
SNA!
JMP
TAD
HALT
LAS
AND
SZA!
JMP

(7252
GA

BA
BA

GA
CLA
+3
BA

(1800
CLA
RETURN+1

CLEARLD ) ) i
/MAU ANU ACH SHOULD BE CLEARED

/WITH SAD SET=SAP
/READ DMA

/SHOULD Bk 7252
/COMPARED

/G000

/BAU

/BAU 1S IN AC
/SCOPt LOOP SET UP

PASS THIS THE PREVIUUS 1EST MUST Bt GoUu!:!

TAD
DCA
TTA
DMAC
DCA
TAD
ClaA
TAD
SNA!
JMP
TAD
HALT
LAS
AND
SZA!
JMP

(5525
GA

BA
BA

GA
CLA
+3
BA

(10090
CLA
RETURN+1

/MAD ANU ACH SHOULD BE CLEARED

/WITH SAD SET=SAP=SHIFT DMA
/READ DMA

/SHOULD Bk 5525
/COMPARE

/G000

/BAU

/BAD IS IN AC
/SCUPL LOOP SET UP
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/INTERFACE USING SPECIAL [IMING PULSES
/SKIP ON ADC PULSE

2305 4761 JMS ADC
2306 6612 pSAcC
2307 4771 HALT /ADC NOT SET
2310 4777 SCOPE
/
/SHIFT MEMORY BUFFER/SHIFTS SEVENS
2311 6601 DCMA
2812 6611 DCEA
2313 7240 CLAICMA
2314 3760 DCA GD
2315 7249 CLAICMA
2316 3757 DCA WC
2517 1356 TAD (GDe-}
2320 3755 OCaA IACW
2321 A754 JMS SDP /SHIFT QATA PULSE/LOADL UMB
2322 7249 CLAICMA
2823 3757 DCA WC
2324 1365 TAD (BD=%
2325 3755 DCA IACW
23526 4753 JMS CLADC
2327 6602 6602 /READ
2330 6634 6634 /RAISE A REQUEST
2331 7200 CLA
2832 1352 TAD (7777
2533 7041 Cla
2334 1756 TAD BD
2535 7658 SNA;CLA
2336 5341 JMP 3
2837 1756 TAD BD
2340 4771 HALT /FALLED SHIFTING UMB
2541 4777 SCOPE
2342 5751 NPAGE
PAUSE

/POP~8 DISCLESS RMX5 = [APE 4
2551 2400 PAGE
2352 7777
2353 3030
2554 3024
2355 7751
2556 3417
2357 7750
2560 3420
2561 3017
2562 5525
2563 3253
2564 1000
2565 3416
2566 7252
2567 6525
2370 5252
2871 D400
2372 1252
2575 341>
2574 3013
2875 2525
2876 3000
2877 3242
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2400
2401
2422
2493
2484
2485
2406
2497
2410
2411
2412
2413
2414
2415
2416
2417
2420
2421
2422
2423
2424
2425
2426
2427
2430

66€1
6611
7200
3777
7249
3776
1375
3774
4773
7248
3776
1372
3774
4771
6602
6634
7200
1370
7041

1775

7650
5230
1775
4767
4766

/SHIFT MEMOR
DCMA
DCEA
CLA
DCA GD
CLA!CMA
DCA WC
TaD (Gpe
DCA 1ACwW
JMS SDP
CLA!CMA
DCA WC
TAD (BD~
DCA [ACW
JMS CLAD
6602
6634
CLA

Y BUFFER SHIF I 2ERO

1

/SHIFT UATA PULSE/LOAU UMY

1
c

TAD (4000 /WHAT DATA SHOULD BE AFTER SHIFT

ClA

TAD BD
SNA!CLA
JMP 143
TAD BD
HALT
sCopPE

/FAILED TEST UMB SHIFT
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2431
2432
2433
2434
2435
2436
2437
2440
2441
2442
2443
2444
2445
2446
2447
2450
2451
2452
2453
2454
2455
2456
2457
2460
2461
2462

7200
6601
6611
1365
3777
7240
3776
1375
3774
4773
7249
3776
1372
3774
4771
6602
6634
7200
1364
7941
1775
7650
5262
1775
4767
4766

/SHIFT MEMORY BUFFERS (25¢5) UNE SHIFT

CLA

DCMA

DCEA

TAD (2525
DCA GD
CLAICMA
DCA WC
TAD (GD~1
DCA JACW
JMS SOP
CLAICMA
OCA WC
TAD (BD=1
OCA IACW
JMS CLADC
6602

6634

CLA

TAD (5252
CIA

TAD BOD
SNAICLA
JMP 3
TAD BD
HALT
SCOPE

/MOP ALSO SET NOW/SH[FT DATA

/READ
/RAISt A REQUEST
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2463
2464
2465
2466
2467
2470
2471
2472
2473
2474
2475
2476
2477
2500
2581
2592
2583
2504
2505
2506
2597
2519
2511
2512
2513
2534
2515

6601
6611
7200
1365
3777
7249
3776
1375
3774
4773
6631
72489
3776
1372
3774
4771
6602
6634
7299
1365
7041
1775
7658
5315
1775
4767
4766

/SHIFT MEMORY BUFFER (2525) 2 SHIFTS

DCMA

DCEA

CLA

TAD (2525
DCA GD
CLAICMA
DCA WC -
TAD (GD~}
DCA IACW
JNS SDP
TTA
CLAICMA
DCA WC
TAD (BD~1
DCA [ACW
JMS CLADC
6602

6634

CLA

TAD (2525
CIA

TAD 8D
SNAICLA
JMP 3
TAD BD
HALT
SCOPE

/SHIFT UATA MUP ALSQO SkT
/EXTRA SHIFT MDP SHOULU BE CLEARED

/READ
/RAISE A REQUEST
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63
29
52
25
‘42
o0
20
30

24
51
17
50
20

"))
25
77
49

77
26
76
75
41
76
56
17
76
74
73

10
35
o1
72
04
32
16

74
21
10
74
73

70
22
74
73

NPAGE
PAGE

/SHIFT DMA W
CLA
DMAW
JMS SAP
CLA!CMA
DMAW
JMS SAP
DMAC
DCA BaA
TAD (577
ClaA
TAD Ba
SNA!CLA
WJMP , +3
TAD BA
HAL T
SCOPE

/

/DATA REQUES

S81,
JMP
OCMA
JMS ADC
6604
TTB
DEAC
AND (4
SNA
HALT
OFSE
SKP
HALT
SCOPE

V+14

/

/CHECK GENER
JMS TCR
DFsC
HALT
SCOPE

-
[$Y)

ITH ACF 2ERO DA BMN
T2IUB3R 5 S31aD.
/0MA11 TO ZERU

/CLEAR ACH
/LOAD ALL SEVEN
/SHIFT OMA
/READ CMAC .
/TEM STORE gt
7 /WHAT DATA SHUULD Bt
0uE

/TEST
T LATE/STATUS AND SKIP TEST
SKP

/VALLU FOR B8SS ONLY

/CL DORL

/RAISE A REQUEST
/GENERATE DEP
/READ STAIUS

/OATA REQUEST LATE STATUS NOT SET
/SKIP ON NO EKROR
/SKIPED ON URL

ATION CF UONE FLAG

/SET DONE FLAG

/SKIP ON FLAG
/NO DONE FLAG
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/FORCE AN INTERRUPT WITH IRC e

2642 7200 CLA
2643 136/ TAD (JMP [ @002 ]
2644 30@1 .- . DCA 0@@t St RS
2645 1366 TAD (.+6 i ) .
2646 3002 DCA 2p22 R R
2647 4770 JMS TCR /SET 1RC
2650 6001 10N .
2651 7000 NOP
2652 4774 HALT
2653 4773 SCOPE

/

/INCREMENT EXTERNpL MEMORY ADURESS/EM,
2654 6611 DCEA
2655 7200 CLA L L
2656 1365 TAD (=37 IESRRREE
2657 3364 DCA (XX L
2660 6615 DEAL /CLEAR EXT ADURESS |
2661 7240 CLA!CMA Sae mal. e Ln
2662 4763 JMS DEP /LOAD CMA SET ACH
2668 6601 DCMA  /INCREMENT EMA
2664 2364 152 (XX 7COUNTER M
2665 5261 JMP -4 B .
2666 6616 OEAC /READ EMA = :
266/ @362 AND (379" - - F
26780 1361 TAD (-37080
2671 7450 SNA /TEST
2672 5275 JMP , +3
2678 6616 UEAC /READ EMA
2674 4774 HALT /AC = 37
2675 4773 SCOPE
2676 7249 CLAICMA
2677 4763 JMS DEP /LOAD DMA SET ACH
2700 6601 DCMA /INCREMENT EMA
2781 6616 DEAC
2702 8362 AND (3700
2703 7440 SZA
2704 4774 HALT
270> 4773 SCOPE




2706
2787
2710
2711
2712

2713
2714
2715
2716
2717
2720
2721

2722
2728
2724
2725
2726
2727
2731
2731
2751
2752
2753
2754
2755
2756
2757
2769
2761
2762
2763
2764
2765
2766
2767
277¢
2771
2772
2773
2774
2775
2776
2777
2732
2733
2734
2735
2736
2737
2740
2741

4769
7604
8374
7640
5757

4769
6611
6601
7684
8356
7649
5755

7200
6611
1354
3753
3752
4751
2752
72880
3851
3409
3411
7768
p680
p280
1471
3830
4190
3700
3044
7482
7741
2653
5492
3934
'TT 1}
3817
3242
2400
5777
3415
3013
1758
2747
5327
6611
6681
4746
474>
5744

/LOOP ON ROUTINE
JMS CLADC
LAS
AND (488 /LOOP ON SHiF |
SZAICLA
, JMP DYA /SHIF1 AND STATUS TLS!
/
;rzsr FOR SKIPING LIGHT BUX TEST
JMS CLADC
DCEA
DCHMA
LAS
AND (209
SZAICLA /SKIP LIGHT BUT
JMP BEGIN /YES
/ -
/AUTOMATIC CONTROL FOR LIGHT BOX
CLA
DCEA
TAD (7760 /NUMBER gF 1RALKS
DCA CTA
DCA KA /TRACK NUMBER

JMS LGBOX /LIGHT BOX ROUTINL

I1S2 KA
CLA
TAD KA

/TRACK NUMBER INCREMENTED

IsZ2 CiaA /00NE

JMP -5 /NO

DCEx /YES

DCMA /CLEAR UISC

SCOPE

JMS CLADC

JMP BEGIN /G0 TU START OF PROGLRAM
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2744
2745
2746
2747
2750

3000
Juoy
3002
bLLR
Jon4
211 L)
Juse
ey
L1311
gy
Jns2

3013
Jage
3415
3016

3047
3020
Inay
3Jez2
323

Jo24
Jpas
IN26
327

3030
3031
3032
3033

2600
3830
3242
3411
3400

7402
6606
6632
6632
6632
6632
6632
6631
6632
6631
5600

7482
4200
6631
5643

7402
4200
6632
6632
5617

7402
4217
6633
5624

7402

6632
6632
5630

PAGE

/COMMANDS TO BE GENERATED WITH SPECIAL 107§
/ROUTINE TO SET SEARCH ADURESS/SAD
SAD, . XX

6606 /SET MRS WITH LAD

TTB /SET ABQ

778 /SET TCA

778 /CL TCA, SET TCB

718 /SET TCA

TT8 /CL. TCA, CL TCB, SET MNWR
TTA /CL ABD TO SYNC DRS

778 /DRSRSET WCE

TTA /SET SAD

JMP | SAD /EXLT

/ROUTINE TO SET SHIFT AUDRESS PULSE/SAP
SAP, XX

JMS SAD
TTA /SHIFT OMA
JMP 1 SAP /EX]T

/RgUTlNE FOR SETTING. ADDRESS CONFIRMED/ADC
ADGC,

XX
JMS SAD /SAD AND ABC SHQULD Bt SET

TT8B

TTB /SET ADC CL. SAD

JMP 1 ADC /EX]T
/ROUTINE TO SHIFT MEMORY BUFFER/SUP
SpP, XX

JMS ADC

TTA /SHIFT OMB

JMP ] SDP
/ROUTINE TO CLEAR AQDC "FF"
CLADC, XX

718

T78B

JMP 1 CLAODC
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/ROUTINE TO SET TRANSFER COMPLETE TCR

3034 7402 TCR, XX
3035 6601 DCMA
3036 7240 CLA!CMA
3037 3777 DCA WC
3040 7240 CLA!CMA
3p41 3776 DCA IACW /WRITE ONL WORU WCO SHOULD BE SET
3042 4244 JMS DEP
3043 5634 JMP 1 TCR
/ROUTINE FOR DATA END PULSE/DEP
3044 7402 DOEP, XX
3045 4217 JMS ADC
3046 6632 TTB
3047 6632 TTB /GENERATE TP1
3950 5644 JMP I DEP

/LIGHT BOX USED TO TEST TRACK SELELCIION
/SET OR CLEAR "WFF"?

3v51 7402 LGBOX, XX

Jv52 6601 DCMA

3053 3375 DCA (XX /STORE SWITCH

3054 1375 TAD (XX

3855 9374 AND (4 /MASK FOR "WFF"

3056 7459 SNA /SET UR CLEAR

3857 5264 JMP 445 /CLEAR

3060 4267 JMS KWFF /LOAD DMB, UMA CLEAR WFF
3061 6631 TTA /GEN UPS SET WFF

Jvé2 4311 JMS STALL

3063 5651 JMP I LGBOX

3064 4267 JMS KWFF /LOAD DMB, UMA ANU CLEAR WFF
3065 4311 JMS STALL

3066 5651 JMP 1 LGBOX
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/ROUTINE TO CLEAR WFF

3067 7402 KwFb, XX

3070 7200 CLA

371 1373 TAD (7777 /UATA FOR MB
3872 3772 DCA GD

3873 1371 TAD (GD~1

Jv74 3776 DCA IACW

3875 1375 TAD (XX /SWITCH REG
JW76 7912 RTR

IN77 6611 6611 /CL: TRACK
3100 6631 6631

J1ml 6632 6632

Jama 4217 JMS ADC

J103 1375 TAD (XX /SWITGH
3104 7104 RALICLL

3185 7906 RTL

3186 7006 RTL

3187 6615 DEAL /LOAD EXT ADDRESS
3110 5667 JMP | KWFF /eXlIT
3111 7402 STALL, XX

3112 7240 CLAICMA

3113 1370 TAD (7740

3114 3322 DCA ,+6

3115 2323 IS2 .+6

3116 5315 JMP -1

3117 2322 ISZ2 ,+3

3120 %3315 JMP -3

3121 58711 JMP 1 STALL

3122 9000 [

3123 peee ?

3124 7482 IPRINT, XX

3125 3767 DCA AC

3126 7604 LAS

3127 08366 AND (4000

3130 7659 SNA!CLA

3131 5337 JMP 46

3132 1324 TAD JPRINT

3133 1365 TAD (-2

3134 3324 DCA IPRINT

3135 1724 TAD | JPRINT

3136 3324 DCA IPRINT

3137 1767 TAD AC

3140 5724 JMP I IPRINT
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3165
3166
3167
3176
3171
3172
3173
3174
3175
3176
3177

32080
3201
3202
3203
3204

3285
3206
3207

3219
3211
3212

3213
3214
3215

3216
3217
3220

3221
3222
3223

7776
4000
3404
7740
3417
3420
7777
opv4
7402
7751
7750

6611
4777
6632
6632
5200

6611
4776
5205

6611
4775
5210

6611
4774
5213

6611
4773
5216

6611
4772
5221

PAGE

/MAINTENANCE SCOPE LOOPS
/SEARCH ADDRESS
SA, DCEA

JMS SAD

TTB

TTB

JMP , -4
/SHIFT ADDRESS PULSE
SB» DCEA

JMS SAP

JMP =2
/ADDRESS CONFIRMED
SC,» DCEA

JMS ADC

JMP -2
/SHIFT DATA PULSE
SO, DCEA

JMS SDP

JMP -2
/DATA END PULSE
St» DCEA

JMS DEP

JMP . -2
/TRANSFER COMPLETE
St DCEA

JMS TCR

JMP =2



3224
3225
J226
3227
3230
3231
3232
3233
3234
3235
- 3236

33N
3340
41

Jas2
3243
J244
1348
3346
3247
3250
Jasi

3392
Jas3

7000
7200
3771
3770
7604
0367
1366
3234
7402
7000
5225

7684
4765
5237

7402

7604
2364
7640
5652
1242
3252
5642

3363
5652

/MAINTENANCE SCOPE _OOPES FOR 0TS
8 TO 11 TO SELECT ]OT

/USt SR

SG,» NOP
CLA
DCA
DCA
LAS
AND
TAD
DCA
XX
NOP
JMP

/SCOPE LOOP FOR LIGMT BOX,

SH: LAS
JMS
JMP

WC
IACW

/10P SELECTION

(0037
(6600

g} /GENERATE [OT

/EXECUTE (0T

SGe}

/AC s TRACK
LGBOX —
=2

/SCOPE LOOP SETUP

SCOPEA,
LAS
AND

XX
(1000

SZAICLA

JMP
TAD
0CA
JMP

1 RETURN
SCOPEA
RETURN
1 SCOPEA

/
/POINTER FOR SCOPE (0OP

RETURN,
JMP

(BEGIN
I =1
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3363 0600 PAGE

3564 1000

3365 3@51

3366 6600

33567 @B37

3370 7751

3371 7759

3372 3034

3373 3044

3574 3p24

3375 3017

3576 3IB13

3377 3000
/CONSTANTS
DMAR=6603 /LOAD AND SITART REAU
TTA=6631
TTB=6632
MOP=6634
DBR=6634

DCMAz6601 /CGLEAR MAR), PRITY, UONE FLAG
DCEA=6611 /CLEAR EXT ADURESS REGISTELRS
DSAC=6612 /CLEAR AC SK]P ON AULC

OMAN=6605 /L0AD AND SIART WRITE
DEAL=6615 /LOAD EXTENUEU ADURESS
DEAC=6616 /READ EXTENUEU ADURESS
DFSE=6621 /SK]P ON NO ERKOR
DFSC=6622 /SKIP ON FLAG
DMAC=6626 /READ DISK ADURESS
XX®7492 /
WC27750
IACW=7751
CACW=]ACW

3400 P0OD KA, D

3491 2000 WADUL, 2 /1ACW=1 FOR WRITE
3402 @0OV® RADD, "} /JACW=1 FOR RrAD
3403 @0PO CTC, [’}
3404 Q00D AC,» 0 /SAVE AC
3495 00DV TKALD, 0
3406 PBOY ERROSK, "} /UISK ERROR AUURESS
3497 @PB@ ERRTK, [} /0]SK TRACK ERROR ADDRESS
3410 0001 NUM, 1
3411 QWOP CTA, "}
3412 @0PY CT0, 0
3413 @WOV WORD1, ]
3414 0QPOO WORD2, 0
3415 Q0PO BA, D /BAU ADUDRESS
3416 0PPY GA, D /GO0D AUDRESS
3417 @00® BD, @ /BAD UATA
3420 00RO GUL, O /G00D DATA
PAGE
3600 @PE@ OUTBUF, [}
PAGE
4400 0@PPD INBUF, 2



2876
o877
2100
0101
2102
0103
#104
9185
2106
0107
01180
0113
112
0113
114
9119
146
117
1120
9121
#1122
0123
P124
0123
21206

9197
2160
2161
0162
2363
0164
0165
0166
2167
2170
2173
Q172
0173
0174
0175
2176
0177

5124
4116
5777
5776
5775
5774
5773
5772
5771
3770
5767
5766
3765
5764

5763
5762

7492
1161
3760
1161
3757
5516
6605
6605
5100

2629
3113
7000
3237
3224
3223
3216
3213
32190
3205
3200
2003
2011
2005
1471
1421
0609

#76

/JUMPING OFF FOR ROUT]NES

/

saz,

JMP
JMS
JMP
JMP
JMP
JMP
JMP
JMP
JMP
JMP
JMP
JMP
JMP
JHP
JMP
JHP

TAD
0Ca
TAD
DCA
JMP
OMANW
DMANW
JMP

S82+6 /FOR ABNORMAL TLST
s82 /85 ENTRANCE ADDRELSS
BEGIN /START CR TEST

RTEST /REGISTER TEST

DYA /SHIFT TEST

SWOMA /01SC MEMORY ADDRESS
SWEMA ZEXT MEMORY ADDRESS
SWOMB /DISC MEMORY BUFFER
SA  /SAD FF

SB /SAP PULSE

SC /ADC "FF"

SD /SOP PULSE

SE /0EP PULSE

SF /TRC "FF"

SG /10T 66XX SR = XX

SH /LIGHT BOX SR 8 TO 11 = TRACK
XX

(NOP

STALL+2

(NOP

S8}

[ s82

/CLEARWORD COUNT
100
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MAINDEC-08-D5BB-D

11. FLOW CHARTS
11.1 Basic Flow

DISCLESS

STATIC LOGIC

REGISTER TEST

©,

SHIFT, ERROR,
STATUS, DONE,
AND INTERRUPT

ERROR
PRINTOUT

TRACK SELECTION

(LIGHT CARD)
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MAINDEC-08-D58B-D

11.2 Detail Flow
DISCLESS DF32
ENTER

[N * R | P |
START KEY NO (TRC) FLAG SKIP ON NO SHIFT DMA
0—=(TRC) DMAW ERROR (7252)
DSAC ADDRESS ACCEPT NO SKIP ON
0—=AC CLEAR (DBR) INTERRUPT (ADC)
START KEY NO FLAG DMA TEST SHIFT DMB
O—O(ADC) DMAR (NO SHIFT) (7777)
DISC EXT NO SYNC EMA TEST SHIFT DMB
EMA =0 STATUS (NO SHIFTS) (0000)
COMPUTER NO PARITY DMB TEST SHIFT DMB
EXT EA=0 ERROR STATUS (NO SHIFTS) (2525)
DOES WC AND SELECT ERROR EM3 GENERATES SHIFT DMB
CA BREAK STATUS (NEX STATUS)
DMAW WLO "OFF" INTERRUPT SHIFT DMA
0—=AC STATUS ON NED (5777)
DMAR EM3 GENERATES TP1 CLEAR RAISE (DRL)
0—=AC PSM STATUS PAR SKIP ON (DRL)
DMAC NOT EM2 GENERATES WILL (NED) SET (TRC)
SKIP (PSM) STATUS SET (TRC)
DMAC EM1 GENERATES SHIFT DMA INTERRUPT
0—AC (PSM) STATUS (2525) ON TRC
START KEY DISC EXT SHIFT DMA INCREMENT
0—=(DRL) STATUS EMA=SEVENS (5252) EMA
NO (NED) COMPUTER EXT SHIFT DMA LIGHT CARD
STATUS EQUAL SEVENS (6525) TEST

| { 1

START OVER
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