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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 the disc is connected, the disc motor should be 

turned off. For a complete test of the disc system, use DF32 Disc Data Test.) 

2.1 

2.2 

4.] 

REQUIREMENTS 

Equipment 

Standard PDP-8/1 Computer 

DF32 Disc Logic 
Light Card (for testing track selector) 

Storage 

The program occupies most of memory from address 100 to 3400 and locations 0, 1 and 2. 

LOADING PROCEDURES 

Procedures of normal binary tapes should be followed. 

STARTING PROCEDURE 

For normal operation all switches should be down. 

Starting Address 

The starting address for DF32 DISCLESS is 100. 

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 
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" 

111 Scope Loop SDP Pulse 
112 Scope Loop DEP Pulse



4,2 

113 Scope Loop TCR "FF" 
114 Scope Loop IOT 66XX, SR=AX 
115 | Scope Loop Light Box AC 8, 9, 10 and 11=Track 

- 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  Se¥ ORKATE “HAT senteh to MAT 

Connect Light Card if tracks are to be tested (not necessary for test) 

Set the Switch Register to 2 }o0 

Load address 

Set the SWITCH REGISTER to all zero (down) 

Press START 

Program will run; if the lightcard is used, lights will light from 0 to 17. in sequence and the 

program will loop upon completion. 

5.1 

OPERATING PROCEDURE 

Operational Switch Settings 

SWwO UP Delete Print Out 
SWI UP Halt After Error 
SW2. UP Sub Test Scope Loon 
SW3 fe UP Do not Exit Section 

SW4 UP Delete Light Box | 

There are three basic sections to loop on Interface test, Register test, Shift and Errors test. 

When an error is detected and it is necessary to scope it, place SWI UP to halt on the error, 

then SW2 UP to loop on it, then SWO UP to delete printouts. 

is UP. 

ERRORS 

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

(If the light card is used, operator observance is necessary to detect an error.)



Error Halts and Description 

Address Tag © Function Tested Good (AC) Bad (AC) Corrective Action 

603 START KEY CL(TRC) 0000 N/A A15/B5/B19/B20 
61] DSAC, 0—>AC 0000 7777 B18/D22 
615 START KEY CL(ADC) 0000 N/A B16/B5//B19/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 1023 
64] 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 BI8 
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/B20/ 

D18/D19 
723 NO FLAG AFTER WRITE 0000 N/A A19/B22/A15 
726 NO FLAG AFTER WRITE 0000 N/A A19/B22/A15 
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 Al9 
1023 DISC EXT. ADDRESS =0 0000 X X00 B4/B1/B2/B3 
1027 COMPUTER EXT. ADDRESS = 0 0000 0070 CD/23 
1027 COMPUTER EXT. ADDRESS = 0 0000 00x0 B27/D20 

41043* NO SYNC (PSM) 0000 400X B18/D18/A30 
1050 NO PARITY STATUS 0000 0001 A12/B15 
1205 SEL ERROR STATUS 0000 N/A B18/D19/D18/C20 
1214 NO WLO (LOWER) 0000 N/A A17/A12/C20/CHECK 

WLO SWITCHES 
1225 NO WLO (UPPER) 0100 N/A SAME AS ABOVE 
1234 EM3 RAISE NEX 3000 N/A D18/D19/B18/A30 
1243 EM2 RAISE NEX 2000 N/A D19/B2 
1252 EMI RAISE NEX 1000 N/A D19/BI 
1267 DISC EXT. ADDRESS = SEVEN 3700 0000 CD/23 
1267 DISC EXT. ADDRESS = SEVEN 3700 xxX00 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/B5/ B26 

4X 1327 NO INTERRUPT 0000 N/A D20/B22/A15 
1405 SKIP ON DFSE (READ) 0000 N/A B26/DIODE ON EM 

SELECT SWITCH 
1413 SKIP ON DFSE (WRITE) 0402 N/A B26/DIODE ON EM 

SELECT SWITCH 
1420 SKIP ON DFSE (WRITE) 0000 N/A B26/DIODE ON EM 

SELECT SWITCH 
1504 RAISE (NED) STATUS 7002 7000 B22/B18/C20 
1522 INTERRUPT ON (NED) 3000 N/A D20/B22 

*If light card is used (Sync) switch should be off. 
ATF WB LIGHT CHED THEW THE WIEl AlLéetyS Fate 

Rk ERROR YM PeoceAK? CAUSES THIS 3. 
TOD Fee ays FM _ a .



Address Tag 

1534 
155] 
1616 

1616 
1616 
1616 

1616 
1616 

1616 

1636 
1636 
1636 

1636 

1636 

1663 

1663 
1663 
1663 

1663 
1663 

1663 

2223 

2223 
2223 
2244 
2261 
2301 
2310 
234] 
234] 

2341 
2430 
2462 
2515 
2617 

2632 

2635 
2641 

2653 

26/5 

2675 

2705 

Function Tested Good (AC) Bad (AC) 

CL PAR FF 
WILL (NED) SET (TRC) 
DMA TEST 
DMA BITS 0,1 
DMA BITS 2,3 
DMA BITS 4,5 
DMA BITS 6,7 
DMA BITS 8,9 
DMA BITS 10,11 
EMA TEST 
EMA BIT 1 
EMA BITS 2,3 
EMA BITS 4,5 
EA BITS 6,7,8 
DMB TEST 

DMB BITS 0,1 
DMB BITS 2,3 
DMB BITS 4,5 
DMB BITS 6,7 
DMB BITS 8,9 
DMB BITS 10,11 
SHIFT DMA 

SHIFT DMA 
SHIFT DMA 
SHIFT DMA 
SHIFT DMA 
SHIFT DMA 
SKIP ON (ADC) 
SHIFT DMB 
SHIFT DMB 
SHIFT DMB 
SHIFT DMB 
SHIFT DMB 
SHIFT DMB 
SHIFT DMA 

RAISE (DRL) STATUS 
SKIP ON DRL 

WILL (DEP) SET (TRC) 

INTERRUPT ON TRC 
TRACK COUNTER (EMA) 

TRACK COUNTER (EMA) 

TRACK COUNTER (EMA) 

3000 
7002 
0000 

XX00 

XX 00 
XX 00 
XX 00 

XXXX 

XXXX 
XXXX 
XXXX 

XXX 
XXXX 
XXXX 
XXXX 

XXXX 

1252 

1252 
1252 
6525 
7252 
5525 
N/A 
7777 
7777 
7777 
4000 
5252 
2525 
5777 
6004 
c004 
N/A 
N/A 
3702 
3702 
0000 

N/A 
N/A 
KXXX 

XX00- 
XX00 
XX00 
XX 00 

ALL 
Oto 5 

6 to ll 

XXXX 

XXXKX 
XXXX 

XXX 
XXXX 

XXXX 

2525 

XX52 
12XX 
XXXKX 
KXXKXX 
XXKX 
N/A 
ALI 
XX77 
77XX 

XXXKXX 
X XXX 
XXXX 
7777 

0000 
0004 

N/A 
N/A 
0000 

-XX00 

XX 00 

Corrective Action 

~— A20 
A19/A15/B19/B24 
CD22/CD24/B5 
B6/B12 
B7/B12 
B8/B12 
B9/B13 
B10/B13 
BI1/B13 

B1/B4 - 
B2/B4 
B3/B4 
B27/D20 
B19/A17/A22/B17/A21 

B23 

B24 

A23/B23 
A24/B23 

A25/B23 

A26/B24 
A27/B24 

A28/B24 

A29/B5/B17/A16/A15/ 
B30 
B6/B7/B8 
B9/B10/B11 
SAME AS 2223 
SAME AS 2223 
SAME AS 2223 
B16/A17/B15/B18 
A18/A21/A17 
A23/A24/A25/B23 
A26/A27/A28/ B24 
SAME AS 2341 
SAME AS 2341 
SAME AS 2341 
B14/B15 
D20/A13 
C20 
Al9 
D20 
B16/B19/B23 
B1/B2/B3



Light Card Test 

NO LIGHTS A6/A7 

2nd & 4th FOUR A6/A20/A19 

Ist & 3rd FOUR | A6/A20/A17/A21/ 
| B21/B25 

TK 0, 10 | A3 
TK 1, 11 A3 
TK 2, 12 AB 
TK 3, 13 A3 
TK 4, 14 A2 
TK 5, 15 A2 
TK 6, 16 A2 
TK 7, 17 A? 

Printouts created by abnormal switch conditions. 

(This test should not be made until program runs in normal .) (Starting Address = 76) 

DISK 0 (EMO) SELECTED, EMO WLO "ON" | 

LOWER WRITE LOCK "ON" 

Address Tag AC . Function Tested If Mo Print Out 

1214 0000 WRITE LOCK OFF | A17/A12/C20 
1420 0000 SKIP ON NO ERROR - C20 

UPPER WRITE LOCK "ON" 

1225 0100 WRITE LOCK OFF 
1413 0402 SKIP ON NO ERROR 

SYNC SWITCH ON LIGHT CARD "ON" 

1043 4000 NO SYNC, NO DISC A30 

All switches Normal Except 

EM OFF EM] EM2 EM3 AC _ Function Tested If No Print Out 

0712 0712 0712 0712 0002 NO NED STATUS Dlg 

0744 0744 0744 0744 0001 ADDRESS ACCEPT (ODBR)*  A13/B29 
1043 1043 1043 1043 4002 NO SYNC UNIT SELECTS 

| SW. 
1205 1205 1205 . 1205 1000 SELECT ERROR STATUS C20/B18 
1214 1214 1214 1214 1000 NO WLO A12/A17/C20 
1225 1225 1225 1225 1100 NO WLO A12/A17/C20 

1234 3002 EM3 RAISE NEX DI19 
1243 | 2002 EM2 RAISE NEX D19 

1252 1002 EM1 RAISE NEX D19 
1327 1327 1327 1327 0000 NO INTERRUPT D20 
1413 1413 1413 1413 4406 SKIP ON NO ERROR C20/A13 
1420 1420 +1420 1420 0000 SKIP ON NO ERROR C20/A13/ 
155] 1551 1551 1551 X006 (NED) SET (TRC) 
2223 2223 2223 2223 2525 SHIFT DMA B17/D18



EMOFF EMI  EM2 —M3 AC _ Function Tested If No Print Out 

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 A17/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 
0622 0622 0622 0622 0100 CL STATUS REQ 

6.2 Error Recovery 

Press CONTINUE, or restart at 100. 

7. MISCELLANEOUS 

An extra IOT maintenance package has been incorporated in the design of the logic. While 

this IOT package is not needed for operational use of the disc, it must be in if Discless is to run. 

(Coded to 663X) 

6631=TAS=TTA 6632=TTB 6634=D BR 

Orernré I Sate SurtA wet be get ote NAT fen Ue LOT fp eek. 

8. PROGRAM DESCRIPTION 

8.) 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 bits, 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. 

I { ! 

| , LIGHT 

) we CARD 
| TEST 

| \ | 

| 1 ! 
| SKIP 
' > ON 

TTA ———— > ADC »} TRC DONE 
ABD SAD FF ] FF 
FF FF ' i 

TT8 ———> | | 
| | ORL 

POWER 
clear | To | to =! TO RAISE 
ANO l SHIFT | SHIFT | AN INTERRUPT 

STATIC j DMA \ OMB | 

CHECKS | 

Each dise has 1615 tracks, in order to verify the correct track selection a light card indica-_ 

tor is needed. This card is inserted into location A5. With the program running, the lights on the card 

should rotate from 0 to 16,4 each pass of the program. (If the light card is not used it will not affect 

the operation 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, then any failure that occurs using the DF32 Data Disc Test should 

be located on the heads, R/W amplifiers, the disc or associated analog circuits. 

9, PROGRAM DESCRIPTION 

10. LISTING 



EXPUNGE 

/MtMORY REFERENCE INSTRUCITIUNS 

ANUsud2D 
TAUV=H1LS00 

loé=200d 

UCAS 30d 

JIMS=400U 
JIMP=5 000 

[Ul =6u¢ 

UPR=70d2 

J/MICROUIWSIRUCTIONS 

NUP27022 

chAt7ecu 

CLLE7100 

CMA=/7240 

CML=7020 

KRAR=Z7810 

RIR=/7012 

RAL=70W4 

RIL=7QU6 

LACz=7@0G1 

SMA=75O00 

SrA=/440 

SrPAz=/7510 

SVAzZ745¢ 

SwlLe7492¢8 

S2#L=7430 

SAP=/410 

OsSK=7484 

ALl=7422 

/COMBINED MICROINSTRUCT IONS 

ClLA=/72341 

LAS=7604 

S1A=7240 

SILz712¥9 

LULK=7 284 

JPRULRAM INTERRUP] 

LUN=6821 

Lub 26462 

PCF s6YZ2 

KRSZHI12 

7ZTIELETYPE KEYSBCGARU/SREAILR 

Kst 26031 

KCC =6032 

KRKS=6034 

Krbpsog36 

/JTELE TYPE TELEPRINTER/OUNLH 
Tot 26947 

TUF =6042 
TrC=6044 

TLS268496 

Fiktads - 

PAUSE 

JUILITAL &-18-U 
MESSAGE IYPEL-OuT 

7ZCALL wWiTRH A GMS MESAGE 

/WIilH DATA FOLLOWING 

/ZRETURN FULLOWING END OF MESSAGE



35658 @O6u0 PAGE 

3564 100 

3565 Sd] 
3566 66080 
356/ 003/ 

83570 7/51 
S$71 7/50 
$572 3034 
SS$70 3044 

3574 3424 
$575 S61/7 

3576 3416 

$5377 Sud 
/CONSTants 
UMAK=6603 /LOAN) AND SIARKIT 

TI1A=6631 
TIiB=6632 

MUP 26634 

UsR=6634 
OCMA=66d1 /CLEAR MAR» PRIITYs, UONE FLAG 

UCkEA=6611 JCLEAMR EX! ADURESS RELISTERS 

USAC=6612 . /JCLEAR AC SKIP UN AUC 
UMAW=6605 /JLOAU AND SIART WRITE 
De AL=6615 /JLOAN EXTENULU AUDURESDS 
Or AC=6616 JREAD EXTENUEU AUURESS 

DF St =6621 JSKIP ON NO ERROR 

Dt SC=6622 SKIP ON FLAG 

QOMAC=6626 JREAD DISK AUVURESS 

Xx=/4Q02 / 
wO2/750 

TACwWs7751 

CAUw=IACW 

5400 YYvd KAs wW 

$4W1 6UG@0 wADU, v JL ACW="1 FOR WRITE 
$402 OWUY RAUU, % /\ACwr1 FUR ReLAU 

S$40$ @AWdu CIC, Q 

54904 QUWud Aus wv SAVE AC 

S443 @0uW %TKAUD, W : 
$406 OUC2 ERRUSK » g JUTSK ERRUR AUURESS 

$4907 O29 ERRIK, 4) JUITSK TRACK ERRKUR AUDRESS 

34916 W@W1 NUM, 1 | 

$411 AWW CTA, 4) 

$412 @Obev CIV, w 

$415 OW0W wWURDI, 4) 

$4914 QGWee wURU2, "4 | 

3415 W000 BAs /pAU AUURESDS 

3416 @WOw GAs Oo “LOUD AUDRESS 
341/ AvesHW RVUs B /B4a4U VAIA 

$420 @080 GUs wv /GOUU VATA 

PAGE 

SOW AOCO OUTBUF, b 

PAbEL 

4000 2Wvd INBUF, "



0076 

0077 

Vln 

G1v1 

Give 

B1KS 

0104 

J105 

W1vo 

010/ 

Uli 

0111 

dlie 

V1lis 

0114 

W1i> 

Wllo 

011/ 

V1l20d 

W121 

V1leed 

0128 

0124 

0125 

¥1i2o 

15/7 
0160 

4161 
0162 
V1653 

0164 

W165 

0166 

Y16/ 

Q17wv 

@171 
G17< 
W175 
W174 

W175 
0176 

17/7 

5124 

4116 

b//7 

57706 
5/75 

5774 

57758 

5/72 

S/71 

57748 

5/6/ 

5/66 

5762: 

5/64 

5/65$ 

5/62 

742 

1161 

3/6 

1161 
$/5/ 

55106 

665 

6605 

51d 

2620 

$115 

7000 

323/ 

3224 

S221 

$216 

3215 

321d 

S$2C>D 

S20 

CML 

evil 

2bWu> 

1471 

1421 

Z60b 

#76 

/JUMPING OFF FOR 
/ 

S8e, 

JMP 

JMS 

JMP 

JMP 

JMP 

JMP 

JMP 

JMP 

JMP 

JMP 

JMP 

JMP 

JMP 

uid P 

JMP 

wu MP 

TAD 

UCA 
TAD 

DCA 

JMP 

UIMAW 

UMAW 

JMP 

S62+6 
S82 /BS ENTRANCE ADUREDSDS 

BEGIN /STARI CR TESI 

RictSft /REGISTER TEST 

DYA /SHIFT Test 

SWOMA JJISC MEMURY ADURKEDSDS 

SWEMA 7/EX! MEMORY AUDRESS 

SwDOMB JUISC MEMURY BUFFER 

SA SAU FF 

SB JSAP PLLSE 

SC JADL "FE" 

SD /SSUP PLLSte 
Stk /VEP PLLSE 
SF /sIRUC "FR" 

Su /I0!l O6€XX sR = xx ; 

SH /LIGHT spOX SH Bd TU 11 = TRALK: 

XX 

(NOP 

STALL +2 
(NOP 

S61 
1 S82 

/CLCARKRWURU UQUN! 

Lid 

RCUTINES 

/t OR ABNORMAL TES] 

10



B2RwW 

O21 

Vee 

W208 

U2u4 
02> 

26 

020/ 

@2iv 

0211 

¥2ie 
06215 

0219 

U¢19 

W216 

021/ 

Oeew 
B22l 

Be2e2 

Q228 

Ve24 

0229 

Weed 

W2ee/ 

0250 

0231 

0252 

0238 

wES4 

V23> 

0236 

O23/ 

024 

W241 

0242 

W248 

02495 

W245 
BWe4o 

0247 

Jude 

724¢ 

1280 
S10 

1412 

$216 

1216 
/é1le 

O12 
/B12 

421 / 

1216 
421/ 

5ern4 

OUww 

QOk i 

W206 

7490 

5410 

1251 

ya's 

5236 

12292 
5245 

1253 

1/440 

5259 

1254 

524968 
1295 

7442 

5242 

1256 

52465 

129/ 
6246 

- 6041 
52494 

evo 

561/ 

/COUE (02) 
#2Uvd 

MESAGE, 

TAD MESAGE 

MSRGAT, 

TYPECH, 

MIP, 

%) 
CLA 

OCA 

TAD 

JCA 

TAD 

KTR 

rTk 

RTR 

JMS 

TAU 

JMS 
JmMP 

o 

"2 

AnD 

SNA 

JIMP 

TAD 

3 4A 

JMP 

TAU 

JIMP 

TAD 

SZ4 

JMP 

TAD 

SMP 
TAD 

Sta 

JMP 

TAD 

JMP 

TAD 

TLS 
TSF 

JMP 

CLA 

JMP 

CMA 

Li 
[ 1 
MORGE | 

MORGE I 

TYPECH 

MORGE I 

TYPECH 

MESACE +4 

mASK77 

| 4 
449 

+3 

C544 

MIP 

MS 

+S 

Céle 
MIP 

Me 

+3 
Céid 
MTP 
C245 

1 

/JSsE1 UCAU)FE71 
JADU LOULAIIUN 

JAUIO*ENDEX REGISTTIER 

JtE ICH FlrKdsi WORD 

JsAVE 11 

JROIAILE © BIilS RIGHI 

/YyrPe [i 

JoET UAILA ALAIN 

/\YPE RIGHT MAL 

JCONTINUE 

JTEMPURARY SIURAGE 

JIYPE CHARALTER IN UCAL)O-11 

7/tS JT) BENu UF MESSALE? 

JYEd: EXE 

JOXUOTRAULT 4u 

/<40? 

/NO 
JYES: AUU Séwu 

J/\Q CUVDEDS <4 

JsUBTRACT S$ 

1S [i dgberu: 

JNO 

7YES: CuUUe 49 [9 

/LINECFELU (e412) 

JSUBTRALI ¢ 

/1S [Tt #terve 

/NO 

JYEd: Cuvk 49 [5 

JCARRIAGEARE TURN (215) 

JADU 2M IU UlbeRS 240 

JTHANSMIT CRARALTER 

/WALT FUR FLAL 

JNO SET Yel 

Jseil: CLEAR ULCAL) 

/réeluUR



b250 

2251 
0252 
0258 
6254 

255 
9256 
J25/ 

¥O7// 

7/48 

054d 

7/7> 

W212 

7/76 

V215 

W245 

SLCONSTANTS 
MASK77, 77 
M4u, -4U 
CS4u, $4y 
MS. - 3 

Cele, 212 

Me? "2 
C215, 215 
L245, 245 

12



O26 

0261 

Wd6e2 
0263 

0264 

W2od 
W260 
W26/ 

Ve7uV 
W271 

W27¢ 
O27s 
0274 
0275 

W276 
Be7// 
05Bu 

OSU1 

Yiue 
OSS 
W504 
YSU 
BSU6 
WS0/ 
051U 
WS1ilL 
WSl1e 
WS19 
0514 
0S15 
0516 
O51/ 
0WS$2U 
0521 
BWS22 
US2¢5S 
0524 
BS25 
W526 
OS2/ 
0530 
0531 
WSSe2 
B53 
0534 
05559 

05356 
0537 
0540 
6541 
0542 
B545 

0544 

BS78 
0574 

0575 
0576 

BS7/ 

74wW2 

70UU 

7062 

7200 

166b 

326/ 

567¢ 

“VbO¥ 

W272 

5269 

166/ 

0577 

3549¢ 

1667 

ds7o0 

$541 

166/7 

WV$7> 

3$42 
166/ 

4$74 

554985 

1342 

7112 

7010¢0 

1545 

/él1le2 

7010 

1544 
3542 

CC2OU 

4¢/w 

1$$2 

366 / 

1541 
76u4 

7606 

154 

1544 

35485 

226K 

4270 

1543 

366/ 

15753 

$270 
226¢ 

506 

VOW d 

QU 

VOWS 

Aue 

606 

3272 
7000 
B/E 
0070 
AW / 

S1X | Y; 

NOP 

NUP 

CLA 

TAD 

UCA 

JMP 

7 

SIXTY+12 

MASK 

Ji4P 

TAU 

aNU 

DUA 
Tau 
AND 

UCA 
TAD 

ANDO 

UCA 
TAD 

AnD 

UCA 

TAD 
RTR 

RAR 

TAD 

KTR 

RAK 

TAU 

UCA 

ISZ 
JIMS 
TAD 

OCA 

lav 

RAL 

RTL 

Tad 

TAD 

JCA 

lSz 
IMS 

TAD 

UCA 

TAD 

OCA 

Isz 
JMP 

A; 

MASKBs 

MASKC, 

MASKU, 

6060 
PAUSE 
PAGE 

HLT 

I ,«4 
rte 
I .+2 

SIXTY+3 

I sIxtly+?7 

(8007 

MASKA 
I SIXTY+7 

(Od7a 

MASKB 

IT STXTY+?7 

(780 

MASKC 
IT SIXIY+7 

(7002 

MASKD 

MASKC 

CLL 

MASKD 

MASKD+1 

MASKC 

SIXTY 
SIXTY +10 
MASKC 
I SIXTY+? 
MASKB 

MASKA 

MASKD+1 

MASKO 

SIXTY 
SIXTY+1 
MaSKD 

I SIXTY+7 
(SIXTY+12 
SlyTy+1 

SIXTY. 
IT SIXTY | 

W 
"4 

ki 

") 

JSTURG INIT NEXT TIME 

ZADURESS UF URPEKAND 

JADURESS UF OPERAWU 

JUHANLING REFERENLE (P) 

/aC (UPERANU) 

/0U0WX 
/aAC (UPERAND) 

/OUXD 
ZAC (UPERANU) 

/WXdu 
JAC (UPERANU) 

/XBuid 
JOXOG 

4x00 KOS BOX 

AXOXG 

TXKOXO ROS WAUWA 

JiIEMP STORAGE 

JINULREMENT FOR sTURAGL 
Jr INU STORAGE AUUREDSS 

/0X6X 
4STURE UPERANU AS SrPEULLE TED 

/wOdKu 

1O6X6 DLS UX 

SOXdOW+OwwX=d0XwX 

JGXROX*OWO0=O0KOX 

JIEMP STORAGE 

JINCURCMENT FOR STORAGE 

/FIND SITORALE AUURESS 

J0y0y 

/YSTORE UVPLRANU AS SPEULILE ICD 

JHIUSt KEEPING _ 

J/INUREMENIT FOR RETURN 

“7A TURN 
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B4AU 
W401 
J40e2 
B40 
B44 
Q4R> 
Y4H6 
M4a7 
W410 
0411 
W412 
W415 
0414 
Q41> 
0416 
041/ 
b42U 
W421 
W422 
0425 
0424 
W425 
0426 
0427 
0434 
0431 
043¢ 
0435 

7422 

4/77 

bube 

4/76— 

O4Ub 

0411 

0412 

47/»> 

4545 

6068 

6060 

4uwd 

47/76 

3404 

C422 

W428 

4/75 

4640 

606 

O64 

dbUev 

7604 

2374 

7639 

56d0¢d 

1/7/78 

7402 

56ku 

/PRINT OU] 

ZROUTINE 
7ZANU CONTENTS OF 

/XXXX 

ERAUD, 
JMS 
1Ut 

XXXK ™_ @ oe GD 

XX 

IPRINI 

JMS SiyTy 
ERADD 

+4 

+4 

JMS MESAGE 
4543 

606 
6066 

4000 
JMS SIXTY 

AC 
+4 
+4 

JMS MESSAGE 
4242 

60606 

6460 

Jdbw 

LAS 

ANU 

SNA!ICLA 

JMP | 

TAU AC 

ALT 

JMF | 

(200c 

ERAUDD 

BRAD 

ROUTINES 

TO PRINT CUT 

AC 

ACORESS 

JAC 

FAILING TeES]I 

(AC) 

/ADURESS 

CONTENTS OF AL 
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0434 

0455 

0436 

043/ 

0494v 

0441 

0442 

249485 

0444 

0445 

0446 

044/ 

045 

¥451 

04952 

04595 

0454 

0455 

0456 

W45/ 

0460 

0461 

W462 

0465 

0464 

0465 

W466 

046/ 

0470 

U471 

W472 

0475 

0474 

0475 

0476 

047/ 

7462 

47/7/ 

47706 

0434 

0444 

W445 

4//»% 

4545 

OYE”d 

6060 

OGUUW 

4776 

3492 

46S 

A464 

4776 

$417 

046/ 

047% 

4/7» 

404 

W/u4 

404 

666¢ 

6U6wu 

4iid 

0440 

ob6u0 

6060 

AWvs 

76044 

0574 

7690 

74910 

7402 

5654 © 

/COMPARISUON ERROR FRINT OuT 

JGUXXXX BUXXXX 

BAULOM, XX 

Jus IPRI4, 1 

JM oI XY 

BADCOM 

2 +4 

+4 

JMS MESSAGE 

95483 . 

6060 

6060 

Jv 

JMS SIXTY 

Ly 

+12 
+12 

JMS SIXTY 

BU 

+12 

+12 

JIMS MESSAGE 

4040 

U/704 

4942 

6860 

6060 

4Jbe 

W442 
6060 

6060 

vIOD 

LAS 

ANU (260¢ 

SWATCLA 
SKP 

HUT. 
JMP IT BADCOM 

/G0UD0 

/oaAU 

JURLF 

/30Q0U0 DATA 

/bAU UATA 

/eEX1I 
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0500 

O51 
VINe 

VIOUS 
0504 

B5U5 
B>%6 
W>0/ 

O51 

0511 
UVI1le 

0515S 

0514 

W515 

W910 

0>o1/ 

0520 

Wo21 

W222 

Oho Wane) 

0224 

W52>D 

W926 

U oc/ 

093 

0531 

¥93e2 

0535 

0554 

0935 

0936 

45 3/ 

0940 

0541 

W942 

y24s 

7402 
4/7/ 

4/76 

0500 

251 

511 
4/7/95 

4548 

62608 

6W6u0 
OWBUE 

4//6 

3416 

voe/ 
WoSe 

4/7/6 

$4195 
05355 
4554 

4/7/5 
9u4e 

A/01 
404de 

6U6u 
6066 
4wle 
F140 
62o0u 
6wOr 
AbE 0 
76k'4 
U$/4 - 

165” 

7410 

74bie¢ 

9/ uw 

BAUADL, X X 

JMS ITPRINT 

JMS SIXTY 

bADADD 

+4 

»+4 

JMS MESAGE 

494%$ 
6v60 

6060 
bwidW 
JMS SIXTY 
GA 

»t1e 
~-+12 
JIMS SIXTY 

on 
+12 

»+12 

uMS MESAGE 

4340 
w7o1 
4y4g 

6W450 

bv OW 
4dice 
wl 4d 

6068 

606b 

wuow 
LAS 
ANU (20068 

SNA!ICLA 

SKP 

HUT 
JMP [| BADADY 
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@544 

b575 
0574 
W975 

W576 
O>97/ 

QodW 

Boul 

0602 

0owsS 

Qod4 

YOR 

Woo 

VOd/ 

001iv 

0611 

W612 

ois 

W614 

WO1> 

Bolo 
Bois 
Bo2V 

W621 
W622 

Z625 

0624 

YO25 

W626 

062/ 

VUOW 

3404 

CWS 
Bebu 
026k 

3124 

6622 
7416 
4/71] 
4776 

72496 

6612 

70K 

74496 

4/// 

4776 

6612 

7491 

4/// 

4/76 

6614 

bS/5 

7446 

4/7/ 

4/76 

6614 

0574 
7494 

4/77 
4/76 

PAUSELU 
/PUP=8 INIERFACE TEST NU UISC 

/-Mé SHUULD Be SELECTED 

PALL § 

RMX5 S/O0/0/ 

Deb iwe SCUPE 

CUMS SCTOPEAD 

UbF LNE HALT 
<JMS ERADU? 

DEFINE NPAGE 

C<IMP | (.*+20087000) > 

7*LAG TESTI (CLEAR) 

bELIN, DFSC SKIP ON FLAL 

SKP 
HALT /FLAG SHOULU HAVE BEEN LLEAREU BY SIART 

SCOPE 

YVUES 6612 CLEAR Tre AC? (DSA) 

CLA CMA 7aC Stl TU SEVENS 

USAC 
NOP 

ofA 
HAL | JHALT BECAUSE AL NUIT ZERO 

SCUPE 

JwAS ADC "FF" CLEARED BY STARI KEY 

DSAC /SKIP ON ADC 

SKP | 

HAL] JAQU SEL «ee STARK! shUULD CL ADU “FKE"™ 

SCOPE | 

/ | 

JUUES START CLEAR THE JISK EX! ADURESS 

DEAC-2 /JREAD SIAIUS REGLTSITtR 

AND ($788 JMASK UISU cX! AVURESDS 

SZA 
HALT /STARI KEY vlu NOI UCLEAK EMA 

SCOPE 

/ 

JUOES TAR] CLEAR Tee COMPUTER EXT AUUREDSS REGISTER 

DEACH2 

AwD (0@7¢ JMAdSK FUR LCUMPUITER EX] AUUREDSS 

SZ4 
HAL I /STARI KEY UtuU NOI ULLLAR LA 

SCOPE 
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¥650 

631 

¥O32 

¥6355 

W634 

WO355 

656 

VoS/ 

Bo4u 

YWo4l 

YV64e 

YWOo49S 

WO44 

6045 

Yo4o0 

W64/ 

Wodu 

Yodo 

0o05e 

V658 

J654 

vodd 

Yo56 

YWo5d/ 

WO60 

YVobl 

VO6¢ 

Voo0S 

7240 

3/78 
F240 

S/7e 

66v> 
Jew 

1/75: 
74946 

4/77 

72 

1//e 

7494 

4/77 

4/76 

7246 

3/78 

7240 

66005 

44 

4/// 

4/76 

724 ¢€ 

3/79 

724¢ 

66S 

74496 

4/// 

4/76 

7U0kS DISK BREAK TC RIGHT LUC. 

J\5 

/193 

CLA 

OCA 

CLA 

QCA 

DMAW 

CLA 

TAQ 

SZA 

Hac | 
CLA 

TAU 

SZA 

HAL] 

SCOP 

CMA 

wC 
CMA 

ITACWw 

wl 

LACw 

E 

JWRI Te ONE WURU 

/WIRU COUNT NUT CURRELI 

/AJURESS CONTROL WORD 

AC CLEAREU bY LMAwW? 

CLA 

UCA 

CMA 

WC 

CLA CMA 

UM Aw 

S#A 

HAL | 

SCOPE 

/UNe WORD 

719! sHUULD CLEAR al 

SAL 

AC CLEAREU BY CMAR 

CLA CMA 

UCA WC 

CLA CMA 

UMAK 

a oll 

HAL | 

SCOP b 

NUT CLEARLY 

JUNC WURT) 

J1oOl 

JAG 

SHUULD CLEAR Av 

NUT 
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JOo% 

YOoGUD 

L2OH656 

W645/ 

J07u 

66/1 

do7e¢ 

wo7s 

¥o74 

Jo7. 

W676 

Jo7/ 

O/wu 

Osa 

V/iie 

V/U5 

0/4 

O/ vid 

0/Wo 

d/A/ 

O/iw 

W/11 

sie 

fol. 

E20 

OiAd 

4G/// 

e178 

A6ul 

fgade 

cho 

14490 

3 / J / 

a/70 

OO11 

F616 

WO/4 

7O4E 

tf J 

4//6 

Coil 
Ao1lc 

AS/t 

l4a¢ 

Q/// 
g//b 

/UMAC SHOULD 

/ 
Jwlhke 

/ 

GLCEA 

IMAL 

yKP 

HAL | 

SCUPE 

JUMA 

wLATChA 

vii AC 

ZA 

rraL | 

MAG 

«" tes ' 

SUCRE: 

VO | 

CLrar 

/ot&TyuS REGISTER 

/ 

UUEA 

JEAC 

Ay 

SZA 

HAL | 

(4 

dSUCRe. 

JsTATJS REGISTER 

UE A 

bal 

rm yl 

S xa 

aL 

4 

SUUPE 

SKIP 

TESI 

lrol 

/GMAC SKTPPED 

/SLLAR UMAR 

/MAR 

Jac 

at) 

lu AL 
CLE AREU SY USAL NU I 

(NO URL) 

/MASK FUR URL 

JOEL 

/EMO 

/wrzitTe LOUK 

(WO 

UP 
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0/15 

@/14 

W/15 
3/16 

O/1i/ 
O/20 

B/21 
glee 

0/25 
0/24 
W/25 
W/26 

QB/e2/ 

0/30 

W/ Si 

W/3e 

0/35 

0/54 

0/32 

0/356 

O/3/ 

0/40 

Ws 41 

0/42 

0/48 

W/44 

0/4> 

/ 

SCHEUK FOR NO FLAG AFItLR WRITE 

/ 

CLA 

DC ap 

CLA 

UCA 

UMAW 

DF SU 

SKP 

HAL | 

UF SU 

SAP 

HAL | 

SCOP 

UMAWw 

CLA 

UCA 

UCA 

UMAK 

OP 

Tau 

SZA 

Hac | 
CLA 

Tal 

OZA 
HAL [ 

SCOP 

NPAGE 

(OMAW ) 

CMA 

TaCw 
CMA 

WC 

b 

w CU 

[LACw 

wC 

LACw 

E 

(UF SC) 

JMEMORY LUAILIUN ZERO 

Shcz7/74 

JwORU CUUNT=7/7/ 
/STARI WRITe ONK WURU 

/5K1P ON FLAG 

/+L AG UP 

JSKIP ON FLAG 

JL AG UP 

/WILL ,UUDKESS gCCEFT CLE Ak Ugly HREgK REUUEST FE? 
/writTe Sk! UBR FF 

/SAUULU NUT StT UBR "FR" 

J/woOnU CUUNT SHOULU ce Z4ERU 

/{[ALCw SHOULU GE #¢eRU 
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JUISK MEMORY wilukeo SS. RE AU 

CLA CMA 

UCA wl 

CLA CMA 

/ 

UCA 

U MAK 

Lt SU 

SKF 

Hal | 

Lr SU 

SKP 

HAL | 

LACW 

SCOPE 

CLA 

WOAL 

CLA 

URAC 

AnD 
ZA 
HAL |] 

LE AC 

ANU 

Se A 
HALT 

(3/70 

(uc/o 

SCOPE 

Re AU UNE wORU 

JMEMOURY LULATIUN ZERO 

JyTARIL REAUD ONE WORU 

J3%1P OW FLAG 

/rL AL UP 

5K 1P UN FLAG 

Ze LAG UP 

7S1,tuUS REGISTER Cketn EX twOeD ,VURESS 

/LJAD EXTENYVEU AUURESS wilIH feERUS 

JUISCT EXTENUEU AUURESS NU! 

7COMPUTER EXTENUEU AUURKESS NOU! 
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1¥3u 

1031 
1032 

1H3S%8 
1u 34 

1035 
136 
1037 

1u4u 
1641 

1642 
1046 

1044 

1045 

1v46 

1047 

105 

1094 

/ 

URAC READ DISK EXTENUEU AUURESS — 
/CHECK FOR NO SYNC MARK 

CLA CLL 

UCA ClO 

UE AC 

NOP 

SMA 

SKP 

JMP ,+4 

IszZ CID 

JMP ~76 , 

SKP 

HALT 

SCOPE 

/ZPARITY SIATUS BI! 

UEAC 

AU (wddl 
SZA 

HAL ] 

SCOPE 
/ 

NPAGE 

/>yNC 
/N9 
SYS 

7LIUP 

JNJ SYNU PULSt OR 

JE QUNU SYNC PULSE 

Fest 

NU UlSC SELECT 

/MASK FOR pPaRL ly STalus 

ZPARTIY SIATUS UP 
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116/ 

117% 

1171 
li7e 

1175 
1174 
11/75 
1176 
1177/7 

Lew 

1201 

lee 

1205 

Llew4 

12U> 

1206 
Leu/ 

léiw 
1¢el1i 
Lele 
leis 
1214 

1é1> 
1216 
1¢1/ 
1220 
le2l 
lée2d 
Lees 
1224 
1éc> 

1226 
led/. 

123 
123s1 
léede 
1235 
1254 

1200 
OOU4 
3412 
C0470 

3/@bu 
5242 
040 

7/91 
77950 

66b'2 

6616 

7012 

7430 

4/// 

4/776 

6604 
6616 

7000 
712 
74 $0 
477] 
4776 

137/ 
66015 
6604 
6616 
7000 

7W1¢ 
74306 
4//) 
4/76 

1575 
6615 
6616 
7¢éc 
7950 
477/ 
4//6 

PAGEL 

/TeEST WRIit LOCK OLT swlTtH 

/ 

66@2 
DEAL 
RTR 
S2éb 
HAL | 
SCOPE 

/CHECK TO SEE 

aval 4 

/ 

6604 
UEAL 
NUP 

RTR 

SZL 
HAL | 
SCOPE 
CK 
TAD 
DreAL 
UMAW 

URE ALU 
NOP 
RTR 

S2L 
HALT 

TO SEE 

(u4du 

“1 

SCOPE 

IF 

IF 

/READ MUDE 

OR NO DISEL 

INMNI ol] wRidle LOUK OUT SWIICHES 

“NO DISC NEU SEI 

Swl}TCHtes utF WRITE LOUK QUT (LOWER) 

/write MQUE 

JREAU SIAIUS 

JACIG 10 LINK 

JAC1l UP WRITE LUCK UUI SwiTUH 

NARITE LOUK SWI ITCH UOFF (UFFER) 

/UPPER IRACK 

/wxlTe MOUE 

faCid TU LINK 

VaC1 UP WRIIE LUCK UU! SwiTCH 

JKALSE STATUS BIT ACY/ VEX 
/EMS SHOULU NOT BE SELEULTEU 

TAD 

DEAL 

DE AC 

NOP 

SMA 

HALT 

($020 

SCOPE 

7YSELEULT DISCsems 

7ZREAU STATUS 

/NEX Jiu 

/JISC wo 
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1235 

1236 
123/ 
124 
1241 

1242 

1245 

1244 
1245 
1246 
124/ 

125 

1251 
1252 
1258 

1374 
6615 

66106 
7B 
7300 
477/ 

47/76 

13753 
6615 
6616 
76U0 

7900 
4/// 
4/76 
6611 

/EM2 SHOULD NOT BE SELECTLU 
/ 

/ 

TAD 

DEAL 
URAC 
NUP 
SMA 

HALT 

(2000 

SCOPE 

/NUX WO | 

/tM, SHOULD NOT Be StuecTbu 
/ 

TAU 

DEAL 

UL AC 

NUP 

OMA 

HAL | 

(1000 

SCOPE 
OUCEA 

JSELECT EMA 

UP 

JoELECT EMI 

/NcexX wOl UP 
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1254 
1255 
1256 

1297 

126 
1261 

1262 
12638 

1264 
1265 

1266 

126/ 

1270 
1271 

lée7e2 

1275 
1274 

1275 
1276 

127/ 
1520 
1501 
1502 

1505 

1584 
1505 
L506 
150/ 

1510 

7240 

6615 

0572 

53774 

1/71 

7041 

1$7é¢ 

7090 

526/ 

1/771 

4/77 

76u0 

7240 

6615 

0570 

3/71 

1/771 

7041 

1370 

7658 

5$U35 

1771 
4/77/ 

47/6 

6611 
665 

6621 
477/ 

4776 

/WILL EXTENDED ADDRESS HOLU SEVENS 

/ 

CLA!CMA 

DEAL 

AND ($706 
UCA BA 

TAD BA 

CIA 

TAD ($700 

SNA!ICLA 

IMP .+3 

TAD BA 

HALT. 

NOP 
CLA!CMA 

DEAL 

AND (6278 

DCA BA 

TAD BA 

CIA 

TAD (0070 

SyAtC iA 

TAD BA 

HALT 

SCOPE 

/SUISC EXT AUURKESS MASK 

/STURG BA 

/Test 
/GOUU 
/bAU 

SAC SHOULU =3/00 

SCOMPUTER EXT AUURESS 

STORE 

/TEST 

/G9U0U 
BAU 
Jac SHUULU=00/9 

/SKIP ON NO ERROR CFSt 
UCLA 
OMAR 

UF SE 
HAL | 

SCOPE 

ZREAD SIATE 
/3SK1P ON NO ERRUR 

JUAIA REQUEST LATes PARITY UR NO VISE SET 
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1511 
1sie 
1515 

1514 

15195 
1516 

1S5i/ 
lseu 
1521 
1s2e 
Lo2s 
1524 

1525 

1526 
Llse/ 

153wW 
1551 
l5$e2 
1555 
1534 
1555 
1556 

15$/ 

154 

1541] 

1542 

1945 

1544 

1545 

15406. 

1$4/ 

1$9w 

1551 

155¢ 

1555 

1554 

1555 

1556 

155/ 

4342 

72enud 

1$6/ 

SOY1 

1566 

Sb 2 

1565 

SCs 

7246 

3/64 

66n9 

6é1 

/4le 

4//7 

Ow 2 

4//6 

66011 

66¢b1 

764 

dS// 

749494 

5/768 

9/62 

742 

66/1 

6eue2 

buce2 

644 

6bd12 

6K72 
652 

OUS2 

6/62 

5/46 

742 

2/64 
72006 

1/61 

5/38 

Wie 

NP AG 

/ROU 

CLL 

RANU 

L THE DISK HONCR AN IWTtRRUPT 

JIMS CLFLAG 

CLA 

TAD 

UCA 

/Stel UP FUR [NTERRUP I 

(10F 

d001 

TAD (CUMP | 

UDCA dJddde 

TAY (.+/7 

OCA dev 

CLA CMA 

QCA wC 

UMAw 

TON 

SKP 

HAL | 

I UF 

SCOPE 

uiCk A 

UCMA 

LAS 

AwD 

DZA 

JMP. 

t 

TINE 10 CLEAR FLAUS 

Au; XK 

6601 

OYE? 

6bd2e¢ 

604¢ 

buUle 

Ood/¢ 

652%2 

6432 

6/62 

JMP 1 CLELAG 

UM, X X 

Isé Clu 

CLA 

TAD ClO 

JMP [ RANUOM 

Vid. . 

/JtU NO! INTE RRUP] 

7Z{NIERRUPI UP OR NU Uise 

(4/42 
/LQUP UN STATIC Teo 

bE GIN 
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1561 

1562 
15658 
1564 

156d 
1566 

156/ 
1574 

1571 
1$72 
15753 

1574 
1575 
1576 
157/ 

1400 

14901 
142 

145 
1404 

1905 

146 
14u/ 
141¥ 
1411 
1412 
1415 

1414 
1415 
1416 
1417 
142u 

3412 
1406 
Boe 
7/96 

1326 
94985 
602 
UO7¥ 
3415 
S/d 
100 
20d 
SbUUY 
S24e 
C4¢¢ 

66k S 
1S// 
6615 

66e¢l 
47/77 

4776 

6655 
13$/7/ 

6615 

6621 

4/7/ 

4/70 

6611 
6605 
6621 
477/ 

4776 

PAGE 

/ 

7ZOKIP ON NO ERROR wWLO UPPER (CREAN) 

/ 

7SKIP ON NO ERRUR 

/ 

UMAR 

TaD 
DEAL 
DF St 
HALT 
SCOPE 

UMAW 

TAD 
DEAL 

Ut St 
HALT 
SCOPE 

UCEA 
UMAw 
DFSE 
HAL | 

SCOPE 

7ZREAU STATE 

SUPPER HALF 

JSKIP ON NO ERRUR 

C(WRIiTe) WLEO (UPPER) 
YWRITe sTATe 

/sKi1P ON NO ERRUR 

Jwikt LUCK UUT UN 

~7SKIiP OV NO ERRUK (WRITtE) WLO LUWER 
/LOWER 

JwRIiTe STASe 

SKIP UN NO ERRUR 

/WRitTe LOUK OUT ON 
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1421 

14922 
1425 
14924 

1425 
1426 

1427 
1430 

1431 
1432 
1435 

1434 

1435 

1436 

19$/ 

194 

1441 

1442 

14458 

1444 

1445 

14946 

1494/7 

145 

1451 

1452 
14558 

1454 

1455 
1456 
1457 
146u 

1961 
1462 

14638 
1464 

14965 
1466 

146/ 

1470 

720 
60K 2 
3/75 

4/74 
7242 
4/74 
4/75 
4/74 
2/75 
522/ 
4/76. 

7246 

6615 

7000 

7 OU 

7&0 

72uk 

$/79 

4/72 

7244 

4/72 

4/758 
e//> 

5245 
4776 

72bve 
6611 
S/79 
4//}1 

7246 
4771 
4//%$ 
4/71 
0772 

5260 
4776 

7664 

BS// 
7440 
5221 

EXECUTE DMA TEST 

RIEST, CLA 

/ 

1OF 
DCA CIA 

JMS UMA 
~ CLAICMA 

JMS UMA 
JMS RANDOM 

JMS UMA 
IsZz CIA 

JMP .- 5 
SCOPE 

/eXeECUTeK EMA TEST 

/ 

CLAICMA 
DEAL 

NUP 
NOP 
NOP 

CLA 
BUCA CIA 
JMS EMA 

~CLA!CmMA 

JMS EMA 

JIMS RAWUOM 

ISZ CiA 

UMP 1-3 

SCOPE 

/exe CUTE UMB TEST 
CLA 

OCEA 

UCA CIA 

JMS OMb 

CLA!:CmMA 

JMS DMs 

JMS RANDOM 

JMS UMo 

[SZ CIA 

JMP .-3 

SCOPE 

LAS 

AND (4028 

SZA 

JMP RIEST 
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14971 

1472 

14758 

1474 

1475 

1476 

147/ 

1900 

1901 

1502 

1903 

1304 

15@5 
130 

7200 
1572 
6615 

66S$1 
6616 

56/7 

1566 
745 
5504 
6616 
4/7/ 

7200 | 

6615 
4/76 

/ 

“RAISE STATUS BIT AC 1% 
7ZEMS SHOULD NOT BE SeLeEUTeU 
UYA, CLA 

TAD (S000 

DEAL 

TTA 

Dr AC 

AND (2 

TAD (-2 

SNA 

JMP 

DEAC 
HAL | 

CLA 

De AL 

SCOPE 

ZSELELT DISUSEMS/RAISE EX 

Ysel weu 

ee) 

/NEX ulU NOT RALStE AL lw 

ZuIsc w 
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130/ 
1510 

1511 

1l>1¢ 

1515 

“1514 

1515 

1316 

131/ 

1320 

13>? 

lode 
13256 

13-24 

1525 

1 226 

1>2/ 

19 $b 

19351 

1932 

13353 

13354 

19355 

1356 

193/ 

1940 

1941 

1942 

1943 

1544 

1545 

1346 

154/ 

155Wv 

1551 

1552 

72ee 
13565 

SOUL 
1564 

Sbwe 

157¢ 
6615 
60vl1 

/OU¢ 

6bb2 

4//7 

7ekib 
4//6 

6601 

6632 

6632 

1$7c 

6615 

66$1 

6621 

4/77 

4/76 

6611 

661 

72496 

3/635 

66u'5 

1373 

6615 

6651 

6616 

7éCwu 

6622 

4/7/ 

4/76 

5/62 

/+ORCE AN 

CLA 

Tad 

UCA 
TAD 

UCA 

TAD 

DEAL 

ION 

NOP 

I UF 

HAL | 

CLA 

(UMP 

Weel 
(.+41 
JIee 
(S200 

SCOPE 

UCMA 
TTB 
TTB 

TAD 

Dr AL 
TTA 
UF SE 
HAL | 

(Swdd 

SCOPE 

UCEA 
UUMA 

CLALCMA 

UCA 

UMAW 

TAO 

ORAL 

TTA 

DE AC 

NOP 

UF SC 
HALT 

SCOP 

WC 

(3ddu 

E 
NPAGE 

| 

INTERRUPT 

WOe 

/UUES TRP1 CLEAR PAR 

WITH 

/oel 

/vNcv 

A we 

NEW 

NON EXISTANT UlSvL 

Viv 

/CLEAR PER 

/\*1 

Jobin 

7SE | 
/SKIP ON 

/witkL NEO SET DuNe (TRC)? 
| /CLEAR EX] 

LL PAR 

Ubtr VIA 

NEU on & 

NEU 
PER | 

NO ERROR 

ADURESS 

NOT mMALSE AN 

f PARK StT 

/ste1 wORUD CUUNT OVERFLUNW 

LVAD EXT AUDRESS 
NEU GENFRAI& UtP /SE| 

7ZREAUD STATUS 

JOlv 

JNJ 

Neu EI 
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1362 

1565 
1564 
1565 

1366 
1356/ 

1970 
1571 

1572 
1575 

13574 

1375 
13576 
157/ 
160 

16001 

1662 

1603 

104 

1605 

1606 

1607 

1610 

1o1il 

1612 

1615 

1614 

16015 

1616 

1617 

1680 
7796 

1525 
5402 

7776 

BWC?2 

SOLU 
1646 

162u 
1553 

161 
$411 
$242 
246 

5S77/ 

742 
3/76 

3775 
1/76 
66uU5 
7200 

6624 
3/74 
1/74 

72491 

1/76 
744¢ 
477% 
7200 
56U1 

PALE 

NPAG 

STATIC AUORESS REGISTER 

AC=UDATA SIMS 

UMA, 

E 

UMA, 

X X: 

OCA GA 

UCa 1 ,Cw 
TAD GA 

6603 

CLA 

6624 

OCA BA 

TAD BA 

CIA 

TAD GA 

SZA 

JMS BADADD 

CLA 

JMP [| OMA 

ILOT 

/LOAD AUDRESS REG 

7READ AUDRESS REG 

3] 

(UISK MUTUR UFFt)



1620 

1621 
1622 
1628 
1624 

Lo2>D 

1626 
162/ 
163 
1631 

1632 
16035 
1034 
160 $5 

16056 

1603/ 

16049 

1641 

164¢ 

1043 

1044 

1045 

1646 

1604/ 

105 

1odil 

16502 

1058 

1054 

1655 

1656 

1657 

166% 

16061 

1662 

10638 

1064 

1/66 

1/6/ 

1/76 

1/71 

1/72 

1/78 

1/74 

1/75 

1/76 

1/7/ 

1402 
W$72 

3/76 
1/76 
6615 
7200 

6614 
AS$72 
$/74 

1774 

7041 

1/76 
7446 
477% 
7206 

S620 

7442 

3/771 

7240 

3/76 

1$6/ 

37/2 

66k 4 

7240 

S776 

1576 

3775 

66k2 

6634 

720 

1/71 

7041 

1767 

7490 
4/66 

7200 

5640 
A434 

3417 

7/50 

3492u 

3/76 

O5buu0 

3415 

7/951 

3416 

ova 

/STA 
7 IMS 
EMA, 

J5TA 
/ JMS 
UB» 

PAGE 

TAO 

TIC TEST OF EXTENJEU ADURESS REGISTER (UISK MUTOR OFF) 

EMA ACSDATA 

X xX 

AND ($770 

DUCA GA 

TAD GA 

DEAL 

CLA 

6614 

ANU 

UCA 

TAQ 

CIA 

TAD 

SZA 

Jas 

GLA 

JMP | EMA 

TIC DATA RELITSTerR TES! 

UMb, ACZ=UDAIA 

X X 

/LOAD EXT AUDRKESS 

JRHEAU EXT AUDKESS 
($770 
BA 
BA 

GA 

BADADU 

(DISK MO1OR Ur F ) 

JCA GD 

CLA!CMA 

DUA WO 

(Gp-1 
CCA IACW 
6644 

CLA!ICMA 

UVCA wl 

TAD (ode1 

UCA ITACW 

6602 
6634 

CLA 

TAU 
CLA 
TAD 
SZA. 
JMS 

CLA 

JMP | 

/LQOAU UMB 

JRXOEAU 

7RAISeE A REUULS | 

GU 

Bu 

bAOCOM 

OMB 
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2000 

201 
2002 
cWUS 

2004 

20U>D 
2006 
2vu/ 

2010 

e6il 
21e¢ 

2018 
2014 
2015 

2174 
21/5 

2176 
217/ 

echo 
2201 
222 
22Us 
22u4 
22d 
2246 

220/ 
edi 

2211 
edl1c 
2cis 
2214 

2¢1> 
2216 
2c1/ 
222eu 

2221 
2222 
2228 

521d 

7200 

6&4 

4/77 

S2uUl 

7200 

7604 

47/776 

S2biD 

7eWu 

7664 

4/7» 

42il 

5/74 

Ccuw 

162u 

1601 

1640 

4777/7 

6604 
6611 
4/76 
72bw 
1575 
66.9 
66$2 

6652 
4774 
6620 

3/78 
1572 

7641 
1/75$ 
76 90 

522s 

1/78 

4/71 
4/7/ 

JMP 

SWUMB, 

LAS 

JMS 
JIMP 

SWUMA, 

LAS 

JMS 

JMP 

SWEMA, 

LAS 

JMS 

JIS 

NPAGE 
PAGEL 

0*+15 7ZJMP ARUUND SLOPE LUUPS 

CLA 

DMB 

SWUMB 

CLA 

DMA 

OWOMA 

CLA 

EMA 

SWEMA 

ZINIGCREFACE USING SFECIAL IU0IS 
JCAN WE SHIFT OUILSU MEMORY AUDRESS WITH UMA 

SCUPE 
DUMA 

6611 
JMS 

CLA 

TAD 

UMAW 

TTB 

TTS8 

JMS 

UMALC 

LCA 

TAD 

CLA 

TAU 

SAD /SET sAu 

(2525 

JLVAVU UMA 

JGEN TF1l, CLEAR SAD, 

SAP /SHIFT UMA 

REAL) CMAC 

BA 

(lede 

bA 

SWVAITCLA /IEST 
J@MP 

TAU 
HALT 

ae) 

RA /LOAU AU wItH BA 

ZACL = 2525, 

SCOPE 

33 

/UAIA TO UMA 

MAU 

~/WHAT DATA SHUULD BE 

war



2204 
2229 
2226 

22e/ 

22s 

2231 
o2se 

2235 
2234 

223d 

2256 
ods] 
2240 

2241 

2242 
22458 

2244 

2245 

c246 

224/ 

225w 

e¢51 
2252 

2258 

2254 

2255 

2256 

e25/ 

2260 

2261 

2262 

2268 

2264 

2262 

2260 

226/ 

2270 

2d71- 
2272 
2278 
2274 
2275 
22706 
2277 

2500 

2501 
252 
25s 

2504 

4/76 

7200 

1$7u 
665 

665¢ 
66352 
47/74 

6626 
3/758 
156/ 

7041 
1/7%$ 
7650 
5244 

1/78 
4771 
4//] 

1560 

3/69 

66$1 

6626 

3/78 

t/7$ 

706491 

1/765 

765¢ 

5261 

1778 

47/71 

7604 

0564 

764k 

5/638 

1562 
3/60 
66$i1 
6626 

3/78 

1/73 
7041 

1769 

7690 

5Su1 
17753 

4771 
7604 

0564 
764%¢ 

5763 

JWHAT DATA SHUULU BE 

be LUOQU!!$ 

/CAN wk SHIFT OMA WITH MAU SEI 

JMS SAUD /dSET SAU 

CLA 
TAD (5252 /UAIA 10 UMA 
OMAW J/LOAD CMA ANU SET ALR 

TTB JGEN TF1l, CLEAR SAD SET MAU 

TTR | 

JMS SAP /SHIFI UMA 

UMALU READ LMA 

UCA BA Z/TEMP STORE 

TAD (6525 

CLA 

TaD pa 
SNAICLA /ITEST 

JMP ,*3 | 

TAD BA /LOAD AC wllH BA 
nAL | 

SCOPE 

/ 

4/10 PASS THIS, THE PXEVIUUS IEST MUS! 

*SHiby UMA WITH MAL ULcA,eu 
TAD (7252 /MAU ANU ALH 

OCA GA 

TTA J/wjlltH SAD SET=SAP 

OMAC /REAU UMA 
UCA BA | 

TAO BA 

CIA 

TAD GA /SAUULU BE /292 
SWA!ICLA /COMPARED 

JMP ,+3 /GUUV 

TAU BA /oau 

HAL | /BpAvY 15 [N AC 

LAS 4ScCUPE LOUP StT UP 

ANU (1000 

SZA!ICLA 

/1U 

JMP RETURN+1 

PASS 
TAD 

IHIS THE FrReEVIUUS 

(5525 
UDCA GA 

TTA 

QOMAC 

UCA BA 

TAD BA 

CIA 

TAD GA 

SNA!ICLA 

IMP a) 

TAD BA 
HALT 

LAS 

AND (1000 
SZAICLA 

JMP ReTURN+1 

/wllH SAUD SETFSAPESH IF | 

IEST MUSI 

/REAU UMA 

/SAUULY 

JCOMPARE 

/aVUVU 

/3AU 

Js AU i) 

YScCUPE LOUP StT UP 

34 
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DMA 

SAUULD BE CLEARLU



2505 
256 

e5u/ 

2Siv 

2511 

2512 

25135 
2514 
2515 
2516 
251/ 
2520 

— 282i 
2522 
25285 
2524 
2525 
2526 
2$2/ 
2550 
2531 
2532 
25335 
2534 
254d 
2536 
2557 
2540 
2541 
2542 

2551 
2552 
2555 
2554 

2555 
2556 

255/ 
256i 
2561 
2562 
2565 
2564 
2565 
2566 

2567 
2570 

2571 

25/2 
2575 
2574 
25795 
2576 
2s7/ 

4761 
6612 
4771 
4777 

66u1 
6611 

7240 
3/6 
7240 
375/ 
1356 
§755 
(4/54 
724¢ 

3/757 

1565 

5/55 

4/28 

662 

6634 

eww 

1352 

7041 

1/506 

7650 

5541 

1756 

4771 

4/77 

5/51 

249K 
7/77 

3e5S¢ 
5424 

7/91 

341/ 

7756 
3420 

SW1/ 
552d 
3258 
Lowe 

3416 
7252 
6525 
5252 
O40 

1252 
3415 

3013 
2925 

SOWY 

3242 

JIN] 

/S¥K1 

/ 
7S 

PAUS 

/PUF 

PAGEL 

ERFACE USING SFECITAL TIMING PULSES 

P ON ADC PULSE 

JMS AUC 

LSAC 
HAL f 

SCOPE 

ZANE NCT SEI 

FT MEMORY BUFFER/SHIFIS StVENo 

DCMA 

UCEA 

CLASCmA 

DCA GD 

CLA!ICMA 

UCA WC 

TAD (GNe1 

OCa Lalw 
JMS SUP /SHIFT VATA PULSE/LUAU UMB 

CLAITCMA | 

OCA’ WC 

TAD (BbDelL 
OCA I[TACW 

JMS CLADC 

6602 

6634 

CLA 

TAD 

CIA 

TAD BUD 

oWASCLA 

JMP ,*3 

TAD Bu 

HAL! 

SCOPE 

NPAGE 

b 

“8 VISCLESS RMXD3 = 

/REAV 

/JRALSe A REVUES! 

(7777 

/FAL, EC SHIFTING Uys 

[APE 4 
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240U 

24901 

2402 

2408 

24904 

24ub 

2406 

240/ 

24iu 

2411 

24912 

2413 

2414 

2415 

24916 

241/ 

249420 

24e1 

C4de 

24258 

2424 

242d 

2476 

24e2/ 

2450 

6601 

6611 

72006 

S/77/ 

7242 

3/76 
13$/)D 

$774 

4/758 

7246 

$//6 

1$72 

$774 

4771 

6602 

6634 

7eko 

1$/u 

7041 

1/7/92 

765%" 

52 Su 

1//> 

476/ 

4/66 

UCMA 

OCEA 

CLA 
DCA 

CLA! 

UCA 
Tad 

UCA 

JMS SUP /SHIFI 

CLAS 

LUA 

AO 

GUA 

JMS CLADC 

6602 

6634 

CLA 

. TAD 

Cia 

TAD 

SAS 

JIMP 

Tal 

HAL | 

SLOP 

GD 

CMA 

we 

(Goel 
[ACW 

CMA 

wC 

(Bo-1 

LACw 

(4d0u 

Hu 
CLA 
+43 
ti 

/SHIFT MEMORY BUFFER SHIFI ZERO 

VATA PULSE/ZLUAU UME 

JWHAT VATA sHUULU Be AFTER SHIF I 

JEALLEC TeS! UMb SHIFI | 
b 
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2431 

24932 

24355 

249354 

24935 

2446 

2437 

2494¢ 

24941 

24942 

2445 

2444 

2445 

24946 

244/ 

245 

2451 

2452 

24558 

2454 

2459 

24506 

2495/ 

24960 

24961 

2462 

7200 

6601 

6611 

1565 

3/777 

7246 

3776 

1575 
3774 

4778 

7240 

3776 

1372 

3/74 

4771 

662 

6634 

72d 

1564 

7041 

1/79 

765 

5262 

177° 

4/6/ 

4/606 

SSH] FT MEMORY BUFFERS (2927) UNE SHIT I 
CLA 

DCA. 

UCEA 

TAU (2525 

DCA GU 

CLAICMA 

UCA wC 

TAD (GD=1 

UCA JACW 

JMS SUP 

CLA!CMA 

UCA WC 

TAD (bBDe-l 

UCA ILACW 

JMS CLADC 

66We 

6634 

CLA 

TAD (5252 

CIA 

TAD BU 

SWA!ICLA 

JMP ,+3 

TAD BU 

HAL | 

SUOPE 

/MJP ALSO SET NOW/ONIF I 

JREAU 
/RaAISt A REVUES 
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24653 

24964 

2465 

24966 

246/ 

247v 
2971 

2472 

2475 

2474 

2475 

2476 

247/ 

2000 

e>ovil 

2OWU2 

200bS 

e704 

22D 

296 

25u/ 
2510 

2511 

C212 

2218 

c214 

20195 

6601 

6611 

720R 

1365 

$777 

7246 

3776 

1$/75 

5/74 

4778 

6631 

7240 

3776 

13572 

3/74 

47/1 

6602 

6654 

7200 

1565 
74k 

1/79 

705 

5$15 

1/75 
4/6/ 

4/66 

ZSHIFT MEMORY BUFFER 
UCMA 

UCLA 

CLA 

TAD (2525 

DCA GD 

CLA!ICMA 

UDCA WC 

TAD (L0Del 

UCA IACW 

JIMS SuP 

TTA 

CLAICMA 

JCA WC 

TAD (boH-l 

WCA LACW 

JMS CLADC 

6602 

6634 

CLA 

TAD (2525 

CLA 

TAD HL 

SWATCLA 

JUMP .+8 

TAD BL 
HAL | 

SCOPE 

(2322) 2 SHIFTS 

/JonlF i UATA MUP ALSU StI 

/eXtRA SHIFT MDP SHUULU Be CLEARED 

JrcAU 

/RalSt A REVUES! 
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25106 

2268 

2964 

2265 

2566 

o96/ 

297 

2o71 

2972 

2278 

2574 

297% 

22/0 

oo7/ 

2Obwu 

2OoV1 

2Okie 

2OuUS 

20u4 

2O¢:D 

2oOUo 

2Oou/ 

2Olw 

2o11 

2612 

co1is 

2014 

c2O01>D 

colo 

2617 

2620 

2021 
2622 
2625 
2024 

2025 

2626 
260/ 

203% 
26$1 
2032 
203558 
2054 

2635 

20356 

263/ 

2040 

2641 

5/7685 

26d 

52D¢ 

292d 

$242 

V4vw 

4uv6 

343u 

$416 

$024 

7/51 

$41/ 

7/56 

$420 

7évd 

665 

4/77 

7246 

6625 

4/// 

6626 

$776 

1375 

7041 

1/76 

769 

521/ 

1/76 

4/774 

4/78 

791i 

523559 
o6ul1 

4/72 

A644 

6632 

6616 

d574 

7499 

4774 

6621 

74910 

4774 

47758 

4/76 
6622 
4774 

4778$ 

NPAGE 
PAGE 

/ 

J>HI 

/ 

JUATA REGUEST LATE/ZSTATUS AND SATP 

Sul, 

/ 

/CHECK GENERATION 

JMS TCR /SET 

bj 

CLA 

UMAW 

JMS SAP 

CLA!ICMA 

DMAW 

JMS SAP 

UMALC 

OCA BA 

TAD 

ClA 

(577 

TaD Ba 

JMP +3 
TAD BA 
RAL | 

SCOPE 

JMP 

UCMA 

~ +14 

JmS ADC 

6604 

TTb 

DEAC 

AWD 

SWA 

HALT 

Ur Sé 

SKP 

HALT 

(4 

SCOPE 

DESC 

HAL | 

SCOPE 

UNA WITH ACk #ERU 

/JMAL11 [TO ¢eRvU 

/CLEAR ACH 

/LOAD ALL SEVEN 

/SHIFT UMA 

/READ CMAC 

JTEM STURE 
7 JWHAT DATA SHUULU BE 

IES | 

SKP 

JVAILU FUR BSS UNLY 

/CL URL 

JrALSe A REVUES I 

/ocNERAIE DEP 

/REAVU SIAIUS 

JUAIA REQUEST LATE STATUS NOT SEeT 
/S<1P ON NO ERROR 

7YSK1PEU ON URL 

Cr WJONE FLAG 

NCNE FLAG 

/SKIP CN FLAG 

JNO DONE FLAG 
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2642 

20458 

2044 

2045 

2646 

204/ 

2050 

2651 

2052 

2655 

2054 

2O55 

2656 

205/ 

2060 

CO61 

2Ob6e2 

2000 

COb4 

2065 

2660 

26o6/ 

2o/7u 

2671 

2O/<¢ 

2O78 

2674 

2O75 

2570 

26/7/ 

27d 

o/ uly 
Cliie 

2/8 

2/4 

2/05 

7260 
156/ 
3061 

1566 

SUVe 
4776 

6Gb1 

7 Ob 
4/74 
4/74 

661] 

Peis 

1565 

3564 

66015 

724 

4/6$ 

66ul 

CSA 

5261 

6616 

4S62 

1561 
7495 

5275 
6616 

4/74 

4/7758 

724u 

4765 

6604.4 
6646 

WS6¢ 

7494¢ 

4/74 

4/7%$ 

/tORCE AN 

/ 

ZiNCREMENT EXTERN aL MEMURY ,gUURESS/EM, 

CLA 
TAO 
DUA 

TAD 

UCA 

JIMS 

LON 
WOP 

HAL [ 

SUOP 

( JMP 

JUd4 
(.+6 

VOI2 
TCR 

bE 

JCEA 

CLA 

TAD (-3$7 

JCA (XxX 

DEAL 

CLAICMA 

JMS UtP 

UCMA 

ISZz (xk 

JMP ,-4 

UEAL 

Awl (37g 

TAU (-37 

SwA 

JMP ,+3 

UBALC 

HAL | 

SCOPE 

CLA!SUMA 

JMS UtP 

UULMA 

EAC 

AND ($74 

rare 
HAL | 

SCOPE 

{ 

JGLEAR EXT AUURESS 

UQVe 

INTERRUPT WITH 

/stl 

7TRE Ulu NOI 

IRE 

IRE 

/LOAD CMA Stl 

JINCReMENT 

/COUNTER 

SREAD EMA 

i 
Bo 
/TE 27 

7REAI EMA 

JAC 

0 

= I] 

/LJAU UMA SET ACH 

JINCREMENI 

EMA 

40 

AUH 

LMA 

RALSt INTERRUPT



2/06 

2/67 
e/iu 
2/il 

2/i2 

2/15 

2/14 
2/15 
2/16 
2/i/ 
2/eu 

2/2l 

2/22 
2/28 
2/24 

2/29 
2/26 
2/27 
2/ Sw 

2/31 
2/51 
2/52 
2/58 
2/54 
2/55 

2/56 
2/5/ 
2/60 
2/61 
2/62 
2/168 

2/64 
2/69 

2/66 
c/6/ 

O/T 

2/71 
2/72 
2/78 
27/74 
2/7>% 
2/76 
o/7/ 

2/32 
2/35 
2/34 
2/355 

2/36 
273/ 
2/40 

2/41 

4760 
7664 
0574 
76406 

575/ 

4/64, 
6611 
6601 
76004 
b5d6 
764 
6755 

Feud 

6611 

1$94 

3758 

$752 

4751 

2/52 
7200 

$wo1 

3400 

5411 

7/60 

Wb 

A2Uu 

1471 

3050 

4160 

S7UE 

344 

7462 

7741 

2658 

54k 2 

5034 

OUU4S 

$017 

3242 

O4b¢6 

577/ 

3415 

S@1S 

1/5 

2/4/ 

5327 

6611 

6601 

49746 

474>D 

5744 

yLOUP ON ROUTINE 

/ 
/ 

JMS 

LAS 
AND 

SZA$ 

JMP 

CLADC 

(400 /LOUP ON SHitt ANU STATUS REG TEST 

CLA 

DYA JsniFt ANU STATUS TekS! 

/ILST FUR SKIPING LIGHT BUX TESI 

/ 

/ 
JAUTOMATIC CONTROL POR LIGHI 

/\RACK NUMER 

JMS 

OCEA 
UCMA 

LAS 
AND 

o£At 
JMP 

CLA 

DCEA 

TAD 

OCA 
DCA 
JMS 

1S2 
CLA 

TAD 

Isz 
JMP 
UCE A 

OCMA 
SCOP 

JMS 
JMP 

CLADC 

(200 
CLA 
BEGIN 

/SKIP LIGHT WUT 

/Y¥ts 

oOXx 

(7760 ILKAUKS 

CTA 

KA STRACK 

LGBOX 

KA 

/,UMBER ot 

NUMBER 

/ZLIGHE BOX RUUTINE 

KA 

INCREMENTED 

CIA JUQNE 

275 JNO 

/YbS 

/CLeEAR UISC 

& 

CLADC | . 

BEGIN 760 TU STARI UF PROLUKAM 

4|



2/44 
2/45 

2/40 

2/47 

o/b 

sdu0 

S001 

Sue 

SOUS 

S$uV4 

3005 

$06 

Sd / 

S010 

$¥1i1 

$12 

Suls 

5d1i4 
319 

Su 

SU1/ 

Seu 

SWe1 

3022 

Sues 

Sus 

3W2D 

$026 

S02/ 

Su Sui 

Sesh 
SoS 
$650 

Voki 

S250 

$242 

$411 

5400 

Ge 2 

66u6 

6652 

b664¢ 

45ES2 

66032 

OO 56 

SoS] 

660$¢ 

6esS1 | 

5600 

742 

42ud 
6631 

2643 

7422 

42uu 

660$2 

6632 

Sol/ 

74922 

421/ 

AE SL 

2624 

74% 2 

66Seé 

66S$Se 

56 $v 

PALE 

JCUMMANUJUS TO BE GENERATED WITH SPECIAL IUIDd 

/KOUTINE TO SET SEARCH AUURESS/S AU 
SAU, X X 

66060 | Jstl MRS wIltH LAU 

T7h /SEI Atu | 
TT Jset ICA 
TI /CL Tea, SET Cb 

TTB Stl ICA 

TIB —f/UL TA, UL TUR, SEI MAR 

TTA ZCL ABL TU SYWC ORS 
1Tb JURS=SET we | 

TTA JSEI SAU 

JME oT San JEXILT 
yeauTliNk 10 SET SHIFT AUUNESS PUL SE/SAR 
SAP, XX . 

JIMS SAU 

TTA JSHIit I UMA 

JMP | SAP /eXIltT 

JRUUTINE FOR SETTING AUURLESS VUONF IRMED/AUL 

AUC, XX | 

JMS SAD /SSAUD AKU ABLE SHOULD Kt SE! 
Tib 
TT Jost! ACU cL SAU 

JMP J] ADC /ex ld 

YRUUTINE 10 SHIFT MEMURY bURFFER/ SUP 

>uP, XX 

JMS AUC 

Tia SHIFT UMA 

JMP [| SOP 

/ROUTINE TO CLEAR AUL "FF" 

CLAUL, XX 

ie 

TI 

JAP 1 CLAUC 

42



$034 

$035 
5036 
SOS/ 
3040 
541 

5042 
50485 

3044 
$045 
$046 
3u4/ 
$u5u 

3051 
5052 
3053 
50594 

3055 
30506 

305/ 
3060 

5061 
3062 
36S 

3064 

3065 
3066 

7402 

6601 
7240 
3777 
7240 
3776 
4244 
5634 

7402 
421/7 

6632 
6632 
5644 

7402 
6601 
3375 
13575 
0574 
7450 
5264 
426/ 

66$1 
4511 
5651 
4267 
4311 
5651 

JROUTINE TO SET TRANSFER COMPLETE TUR 

TCR, 

OUmA 

CLAS 
DCA 

CLAS 
DCA 
JMS 

JMP 

CMA 
WC 
CMA 

XX 

LACW 
DEP 
1 TC 

/ROUTINE FOR 
OrP, 

/LIGHT BOX USED TO TEST TRACK SELECITUN 

/Stl 

JMS 
TTB 
TTB 
JMP 

ADC 

I OE 

R 

JWRITE ONE WORU WLO SHOULU BE SET 

DATA END PULSE/UEP 

X X 

/GENERATE TPR1 
Pp 

OR CLEAR 

LLUBUX, 

UCMA 

DCA 

TAD 

ANO 

SiNA 

JMP 

JMS 

TTA 

JMS 

JMP 

JMS 

JMS 

JMP 

(xX 

(XX 

(4 

0+5 
KWFF 

XX 

STALL 
I LGBOX 
KwFk F 

SIAL L 

WWE EMD 

/MASK FUR 

I LGBOX 

/STURE SWITCH 

"WEE ge 

/SE!T uR CLEAR 

CLEAR 

ZLOAD OMB, 

JGEN UPS SEI] we 

43 

/LOALD UMBb, 

UMA ULEAK WEE 

UMA ANU ULLAR WEF



3067 

5078 
S471 

3072 

3075 

$074 

37D 

50706 

$07 / 

Sid 

5161 

Slee 

$1043 

$104 

$140 

$126 

3190/7 

S1livw 

S1il 

$112 

$113 

$114 

$112 

$116 

S$1it/ 

3120 

$121 

$122 

$1i2s 

$124 

$125 

$126 

Sle/ 

$13d 

$131 

$132 

$135 

$134 

$1355 

$136 

$137 

$140 

74902 

7200 

13764 

3772 

1571 

5/76 

135795 

7012 

6611 

6651 

6632 

421/ 

1375 

7104 

7éU6 

706 

66012 

566/ 

749982 

724968 

135706 

3$22 

23528 

5$15D 

2322 

5$15 

5/711 

dev 

2b0u0 
7402 

3767 

764 

0566 

7690 

935/ 

1424 

1$65 

3524 

1/724 

3324 

176/ 

5/724 

/ROUTINE TO CLEAR WFF 

KWER , XX 

CLA 

TAQ (7777 

DCA GD 

TAD (GO0-l 

UCA JACW 

TAD (XX 

RTR 

6611 

6631 

6652 

JIMS AJC 

TAD (XX 

RALICLL 

RIL 

REL 

DEAL 

JMP I KwWFE 

STALL» XX 

CLA!CmA 

Tad (/74¢ 

UDCA .+6 

IszZ .+6 

JIMP .-1 

lsz ,+3 

JMP <3 

JMP | 

hy 

4) 

JPRINI, XX 

JCA AC 

LAS 

AND (4886 

SNA!ICLA 

JMP +6 

TAD IFRINT 

TAD (-2 

DCA JPRINT 

TAD | [PRINI 

UVCA IFRINIT 

TAD AC 

JMP T [TPRINI 

/UAITA FOR Mb 

/sWwilTUH REG 

/CL TRACK 

/SwiTtH 

/LOAU EXT AVURESS 

44 

JEXILT



5169 

$166 

$167 
$170 
$171 

$172 
$175 
$174 

3175 
3176 

$177 

Jedv 
S201 
3202 

S$2us 
5204 

$¢@5D 

3266 
S$20/ 

321i 
3é11 

$212 

Seis 
$214 
$219 

$216 

5217 

$220 

S221 

3222 

S223 

7776 

460 
5404 

77460 
$417 

3420 
7777 
Oue4 

7402 

7/31 
7730 

66414 

477/ 

66032 

66$2 

520 

6611 

4776 

52uD 

6611 
4775 

dele 

6611 
4774 
5215 

6611 
4775S 
5216 

6611 
4/72 

5221 

SA, 

PAGE 

/JMAINTENANCE SCUPE LOOPS 

/SEARCH ADDRESS 

UCLA 

JMS SAD 
TTB 

TTB 

UMP 4-4 
/SHIFT ADDRESS PULSE 

Siu» DUCEA 

JIMS SAP 
JMP .-2 . 

JAUURESS CONF IRMED 

SC» UCLA 

JMS AUC 

JMP .-2 

/SHIFT DATA 

SU» DCEA 

JMS SUP 

JMP .-2 

/UVAIA END PULSE 

Stk» OCEA 

JMS DEP 

JMP .22 
JIRANSFER COMPLETE 

Sk» DCLA 

JMS TCR 

IMP 4-2 

PULSE 

45



5224 

~~ $225 

3226 

S$22/ 

$23 

$231 

$232 

$233 

$234 

32392 

5236 

$23/ 

324 

52491 

3242 

$240 

$244 

$245D 

3246 

324/ 

3250 

$251 

$252 
52558 

7000 
72ue¥ 

$/71 
3770 
7604 

O$6/ 
1566 
3234 

742 
TOC 
5229 

764 

4/69 

I25/ 

74b2 
7604 

W564 
7640 
3632 

124e¢ 
$252 

5642 

3565 
5652 

/MAINTENANCE SCUPE LOOPES FOR 

8 TO 11 TO SELECT /Ust SR 

Sbe NUP 

CLA 

UCA 

DCA 

LAS 

AND 

TAO 

UCA 

x X 

NOP 

JAP 

7SCuPe LOOP FOR LIGHT 3UX, 
TRACK Sm» LAS 

wl 

ILACWw 

(bd 7 
(6600 
2+1 

SG+d 

JAC 

JMS LGBOX 

JMP 

/SCUPE LOOP StTUP 
SCUPLA, 

LAS 

AND 

Sa} 
JmMP 

JMP 

/ 

oe 

XX 

(i000 
CLA 

I RETURN 

TAD SCOPEA 

UCA RETURN 

I SCOPELA 

LUT 

]UTS 

7[OP SELECTION 

JGENERATE 

/JexeCule 

LUT 

107 
/LOUP 

/PULWWTER FOR SCUPE LOU? 

Re TURN» 

uMP I ,e 

(BEGIN 

1 
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I]. FLOW CHARTS 

V1.1 Basic Flow 

DISCLESS 

SA 77 Y | 

ERROR STATIC LOGIC 
PRINTOUT TEST 

YES 
3 

HALT NO 

SA 101 , 

ERROR 
PRINTOUT REGISTER TEST » 

| YES 
3 

HALT No 

SA 102 y 

SHIFT, ERROR, 
STATUS, DONE, 
AND INTERRUPT 

TEST 

ERROR 
PRINTOUT 

YES 

3 
HALT 

NO ves 
4 

NO 

TRACK SELECTION 
TEST 

(LIGHT CARD) 

47



11.2 Detail Flow 

ENTER 

t 

DISCLESS DF32 

Y 
START KEY 
O—>(TRC) 

NO (TRC) FLAG 
DMAW 

f 

DSAC 
0—> AC 

ADDRESS ACCEPT 
CLEAR (DBR) 

START KEY 
O—> (ADC) 

NO FLAG 
DMAR 

DISC EXT 
EMA = 0 

NO SYNC 
STATUS 

| 
- 

COMPUTER 
EXT EA =0 

NO PARITY 
ERROR STATUS 

DOES WC AND 

CA BREAK 
SELECT ERROR 

STATUS 

| 
DMAW 
O—eAC 

WLO "OFE" 
STATUS 

DMAR 

O0—> AC 
EM3 GENERATES 

PSM STATUS 

! 
DMAC NOT EM2 GENERATES 

(PSM) STATUS SKIP 

DMAC 
OF AC 

EM1 GENERATES 
(PSM) STATUS 

START KEY 
O—~ (DRL) STATUS 

DISC EXT 
EMA=SEVENS 

NO (NED) 

STATUS 
COMPUTER EXT 
EQUAL SEVENS 

t t 

48 

t 2 eee 
SKIP ON NO SHIFT DMA 
ERROR (7252) 

NO SKIP ON 
INTERRUPT (ADC) 

DMA TEST SHIFT DMB 
(NO SHIFT) (7777) 

EMA TEST SHIFT DMB 
(NO SHIFTS) (0000) 

DMB TEST SHIFT DMB 
(NO SHIFTS) (2525) 

EM3 GENERATES SHIFT DMB 
(NEX STATUS) 

INTERRUPT SHIFTDMA 
ON NED (5777) 

TP1 CLEAR RAISE (DRL) 
PAR SKIP ON (DRL) 

WILL (NED) - SET (TRC) 
SET (TRC) . | 

SHIFT DMA ~ INTERRUPT 
(2525) ON TRC 

SHIFT DMA INCREMENT 
(5252) EMA 

d j . 

SHIFT DMA | LIGHT CARD 
(6525) TEST 

t ee 
START OVER 


