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29 1.2 ABSTRACT 

31 THIS PROGRAM IS TO BE USED TO TEST MOS SEMICONDUCTOR 
33 MEMORY ONLY AFTER ALL OTHER MEMORY DIAGNOSTICS HAVE 
33 BEEN RUN. THIS PROGRAM ONLY CHECKS REFRESH CYCLE 

. x PROBLEMS OF MOS MEMORY ON POP-11/45. 

°% 
| 37 2.8 REQUIREMENTS 
| 38 

39 
40 2.1 EQUIPMENT 

POP-11/45 STANDARD COMPUTER WITH MOS SEMICONDUCTOR 
MEMORY. 

2.2 STORAGE 

THE ROUTINE USES MEMORY O TO i151C 

3.0 LOADING PROCEDURE 

PROCEDURE FOR NORMAL ABSOLUTE TAPES SHOULD BE FOLLOWED. 

3.0.1 RELOCATION PROCEDURE 

THIS PROGRAM IS RELOCATABLE. 
FOLLOW NORMAL RELOCATION PROCEDURE. 
THAT IS SET SWITCH "O". TO INDICATE THAT RELOCATION IS 
REQUIRED. THEN SET THE SWITCHES WHERE THE PROGRAM IS TO START 
LOADING. THEN HIT “START™ TO LOAD TAPE. 
ALL PROGRAM ADDRESSES BECOME INCREASED BY THIS RELOCATION FACTOR 

FOR EXAMPLE IF SWITCH 12 AND O WAS SET BEFORE LOADING THEN 
40000 IS THE RELOCATION FACTOR AND HENCE 40204 IS THE 
STARTING AODRESS 

4.0 STARTING PROCEDURE 

4.1 CONTROL SWITCH SETTINGS 

BASIC SWITCH REGISTER SETTINGS ARE: 
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SWITCH USE 

15 HALT ON ERROR 
14 QO - DISABLE PARITY CHECKING 

L - ENRELE PARITY CHECKING 
13 INHIBIT ERROR TYPEOUTS 
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- SET PROGRAM TO CATCH BOTH BIT 

- RRP BROCRAH AS TROICATED BY SWITCH 1! 
- SET PROGRAM TO CATCH BIT DROPS 

le c 

1 

i - SET PROGRAM TO CATCH BIT PICKUPS 

Q 

li 

ig - PRINT END PASS 
- BELL _ON ERROR 
- PRINT FIRST ERROR PER PRECHARGE 

1 - PRINT ALL ERRORS PER PRECHARGE 
INHIBIT PRINTING DATA HEADER 
=TEST READ AND WRITE FROM OUTSICE OF THE CHIP 

1=TEST INSTRUCTIONS IN THE CHIP 
LOCK ON PRESENT M00 
LOCK ON PRESENT PRECHARGE 
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. 4.2 STARTING ADDRESSES 

200 = STARTING ADDRESS IF ALL OF MEMORY IS TO BE TESTED 
AND _NO LIMITS CHOSEN 

204 = STARTING ADDRESS IF LIMITS ARE TO BE CHOSEN 
210 = RESTART ADDRESS WITH LAST SPECIFIED LIMITS 

4.3 PROGRAM AND/OR OPERATOR ACTION 

4.3.1 OPERATOR ACTION 

THERE ARE TWO MODES OF OPERATION FOR THIS PROGRAM 
A) NO LIMITS CHOSEN 
B) LIMITS CHOSEN 

A) NO LIMITS CHOSEN 

FOR THIS MOOE OF OPERATION RELOCATION CANNOT BE USED 
THAT 1S BEFORE LOADING TAPE, SWITCH O MUST BE O. 

Sie enG oe 15 eOnTED IN OCTAL MERA TePES OUT @SET THE SE 
SWITCHES FOR OPERATING MODE. REFER SECTION 4.1 

IE. PICKUPS OR DROPS OR BOTH THEN HIT CONTINUE “ 
ON SUBSEQUENT STARTS THE TYPEQUT IS SHORTER 

R I HE 
SECC 4K AND THE FIRST 4K ip CHECKED. 
THIS MODE OF OPERATION DESTROYES THE LOADER AND IF 
THE PROGRAM HAS MOVED INTO THE SECOND 4K AND AN OPERATOR 
HALT IS PERFORMED THEN RESTART ADDRESS IS NOT 200 BUT Ba
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te 4200. 

Ma 8B) LIMITS CHOSEN 

145 IN THIS MODE OF OPERATION RELOCATION CAN BE USED. T0 
146 RELOCATE PROGRAM REFER TO SECTION 3.0.1. 
147 STARTING ADDRESS IS 204 OR RELOCATION FACTOR PLUS 204. 
148 THE MEMORY SIZE IS PRINTED IN OCTAL THEN 
id’ THE PROGRAM TYPES “TYPE “STARTING BANK” NUMBER ANDO 
5 CARRIAGE RETURN. REFER TO SeCTION 4.3.1 BEFORE CHOOSING” 
151 OR SHORTER TYPE OUTS ON SUBSEGUENT STARTS THIS 1S THE SECTION 
36 REFERED TO 

3 
13e TYPE THE AK BANK WHERE YOU WISH TO BEGIN TESTING 

156 TYPE START TYPE START 
1$7 AT AT 
1$8 8) 000000 (0K) 
159 1 020000 (4K) 20 400000 (611K) 
169 2 O40000 (8K) el 420000 (nfikK) 
16] 3 060000 (12K) 22 440000 (702K) 
lbe 4 100000 (26K) 23 460000 (71K) 
163 5 120080 (20k) 24 500000 (81K) 
1644 6 140000 (24K) 25 520000 (8k) 
165 7 160000 (28K) eb 540000 (88K) 
166 10 200000 (3eK) e7 $60000 (97!) 
167 ll 2e0000 (36K) 30 (9iK) 
168 12 240000 (40K) 31 620000 (160K) 
169 13 260000 (44K) 32 640000 (104K) 
170 14 CO0GU (4BK) 33 60000 (108K) 
171 15 320000 (Sek) 34 7C0000 (1ieK) 
172 16 340000 (56K) 35 720000 (116K) 
23 17 360000 (60K) 36 740000 (120K) 

im TYPE ONLY NUMBERS SHOWN !!! 

177 MEMORY CAN ONLY BE TESTED IN 4K GROUPS STARTING AND 
178 FINISHING AT 4K BOUNDARY 
179 FOR EXAMPLE IF YOU WISH TO TEST THE THIRD 4K BANK 
is (STARTING ADDRESS 40000) TYPE “ce”. 

182 THEN THE PROGRAM TYPES “TYPE NUMBER OF 4K BANKS TO BE TESTED AND 
183 CARRIAGE RETURN”. open Tere eis STants TYPEQUT IS SHORTER. 
184 AFTER TYPING THE ARNO CARRIAGE RETURN 
185 THE PROGRAM TYPES “ SET SWITCHES FOR OPERATING MODE. REFER 
186 SECTION 4.1 I.E. PICKUPS OR DROPS OR BOTH THEN HIT 
18 CONTINUE” ON SUBSEQUENT STARTS TYPEOUTS ARE SHORTER. 
188 THIS MEANS NOW IS THE TINE TO CHOOSE ALL SWITCH 
189 SETTINGS. SWITCH 11 AND 12 MUST BE LEFT ON AS DESIRED 
190 AND IF CHANGED DURING OPERATION NO CHANGE WILL TAKE 
193 PLACE TILL THE “END PASS” PRINT OUT. 
1% CHECKING IS NOW STARTED 

194 IF STARTING BANK AND NUMBER OF BANKS ARE INCORRECTLY 
195 CHOSEN THEN RUBOUT MAY BE HIT TO DELETE THE LAST CHARACTER 
1% IF CARRIAGE RETURN HAS NOT ALREADY BEEN HIT. IF CARRIAGE RETURN 
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| 197 HAS BEEN HIT THEN RESTARTING IS NECESSARY. IF NO CORRECTION 

133 1S MADE THEN THE PROGRAM MAY DESTROY ITSELF OR IT MAY TIME 
133 OUT ON A NON EXISTANT MEMORY. 

201 
202 IN ORDER TO TEST THE FIRST 4K OF MEMORY WITH cO4 
203 STARTING THAT IS BY CHOOSING LIMITS RELOCATE THE 
204 PROGRAM BY LOADING IT INTO_A HIGHER AREA OF MEMORY SAY AT 4O90C 
205 AND TEST THE FIRST FOUR K BY MAKING THE STARTING BANK “0” 

206 AND NUMBER OF BANKS "1" 
207 
208 
¢09 
st 4.3.2 PROGRAM ACTION 

gi} THE PROGRAM WILL FIRST FILL A 4K BLOCK WITH WHAT EVER 

213 IS IN “BCKGRD” .THEN THE PROGRAM WILL WRITE “TSTPAT™ INTO ONE LOCATION 
ely CALLED TSTTPAT . IN ANOTHER LOCATION CALLED TEST-LOCATION 

a siete ELSES Ge RE tA ir es i PERE AUP GE SAP Ubeoct LUE” ML: 
218 LOCATION WILL BE OPERATED ON 1000 TIMES THEN THE 4K WILL BE 
219 CHECKED. THEN ONE WILL BE ADDED TG LOCATION TSTPAT AND 
220 THE PROCESS REPEATED TILL ONE 4k IS DONE THEN THE NEXT 
221 4K WILL BE STARTED. 
eee 
223 
gee s.0 OPERATING PROCEDURE 

226 
Ea §.1 OPERATIONAL SWITCH SETTINGS 

2e9 
230 SEE 4.1 
231 
232 
233 6.0 ERRORS 
em 
235 
236 6.1 ERROR PRINTOUT 

638 THERE ARE THREE TYPES OF ERROR PRINTOUTS 

241 A) BACK GROUND CHANGED 
242 B) INSTRUCTION CHANGED 
Bia C) TEST PATTERN 

cue EXAMPLE 

24? BACK GROUND CHANGED 
c48 ERROR BCKGRD EXPECT RCV’D 
249 PC ADDRESS DATA DATA COL ROW PRECHARGE 

ge 103166 006500 177777 177577 6 23 0 
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6.2 

7.0 

8.0 

8.1 

% 

THE COL=COLIMN AND ROW PRINTOUTS ARE FOR ENGINEERING 
USE WHICH TELLS WHAT BIT WITHIN A CHIP IS FAULTY. 
TF NF ORMAT JON WITHIN A CHIP IS NOT NECESSARY DISREGARD 
fHESE Two (COL, ROW) 

ERROR RECOVERY 

IN GENERAL, TEST FAILURES WILL PRINTOUT AN ERROR MESSAGE 
AND CONTINUE. IF THE “HALT ON ERROR” SWITCH IS SET 
HITTING CONTINUE WILL RECOVER. IF THE PROGRAM HANGS 
UP_IN A LOOP, THE ERROR IS LIKELY TO BE & SIGNAL WHICH 
WAS NEVER RECEIVED. IF A HALT OCCURS IN THE TRAP AND 
VECTER AREA THE PROGRAM MUST BE RESTARTED. IF THE 
PROGRAM HALTS IN THE MAIN FLOW, CONSULT THE LISTING 
IF NO MESSAGE IS TYPED OUT. 

RESTRICTIONS 
RELOCATION CANNOT BE DONE INTO 160000 
IF PARITY CHECKING IS ENABLED THEN ON AN ERROR IT 
IS NOT GUARANTEED WHICH WILL SHOW UP: THE PAR. TY ERROR 
OR THE BIT ERROR. 
IT IS RECOMMENDED THAT PARITY IS ENABLED ONLY WHEN 
LOOKING FOR PARITY ERRORS. 

MSCELLANEOUS 

EXECUTION TIME 

APPOXIMATELY 10 MIN PER 4K TESTED. (BOTH PICKUPS & DROPS.) 

-ENABL ABS 
-TITLE TEST MOS MEMORY 
sCOPYRIGHT 1973 DIGITAL EQUIPMENT CORP., MAYNARD, MASS. 01754 
;PROGRAM BY JIM LACEY SUB MALLICK 
1H HHS HEHE HGH Haga IAI HHH HEHEHE IER AH 

;OPERATIONAL SWITCH SETTINGS 

8
 
e
w
s
 

8 
w
e
 

we
 

ne
 

we
 

ee
 

we
 

we
 
w
t
 

SWITCH USE 

1S HALT_ON ERROR 
14 O - DISABLE PARITY CHECKING 

\ - ENABLE PARITY CHECKING 
13 INHIBIT ERROR TYPEOUTS 
le 0 - SET PROGRAM TO CATCH BOTH BIT 

DROPS AND PICKUPS 
1 - SET PROGRAM AS INDICATED BY SWITCH 11 

11 0 - SET PROGRAM TO CATCH BIT DROPS 
1 - SET PROGRAM TO CATCH BIT PICKUPS 

10 O - PRINT END PASS 
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177776 

177570 
177570 

000090 
000001 
oo000e2 
000003 
009004 
900008 
000006 
000007 

100000 

800001 
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1 - BELL_ON ERROR 
{ - PRINT FIRST ERROR PER PRECHARGE 
1 - PRINT ALL ERRORS PER PRECHARGE 
INHIQTT PRINTING DATA HEADER 
O=TEST READ AND WRITE FROM OUTSIDE OF THE CHIP 
1=TEST INSTRUCTIONS IN THE CHIP 
LOCK ON PRESENT MOD 
LOCK ON PRESENT PRECHARGE 

© EERE REE RHEE EEE REE EE ERE EERE ERE EREREE SERRE ESERR ESE ERE SERA ERE EEE ELE ESE 

we
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;BASIC DEFINITIONS 
"EQUIV EMT,HLT 
“EQUIV IOT, SCOPE 
PS= 177776 
.EQUIV PS. PSH 
SWR= 177570 
DISPLAY=SWR 

{REGISTER DEFINITION 

Ri= “4 
Re= 42 
R3= %3 
RY= 44 
RS= “5 
R6= %b 
R7= 47 
-EQUIV R&,SP 
-EQUIV R7,PC 

;SWITCH DEFINITION 
GwiS= 100000 
SwWi4= 40000 
GWI3= 2 
SWi2= 10000 
SWli= 4000 
SW10= 2000 
Swo9= 1000 

= 400 
SWO7= 200 
SuOb= 100 
SwOS= 40 
Swo4= 20 
Swo3= 10 
GWO2= 4 
SuOi= 2 
SWOO= 1 
“EQUIV SWO9,SW9 
EQUIV SwO8, SWE 
EQUIV SKO7,SW7 
EQUIV SWO6,SW6 
EQUIV SWOS, SWS 
EQUIV SWO4, SW4 

;BASIC DEFINITION OF ERROR CALL 
:BASIC DEFINITION OF SCOPE CALL 
“PROCESSOR STATUS WORD 

;SWITCH REGISTER 

;GENERAL REGISTER 
; GENERAL REGISTER 

GENERAL REGISTER 
:GENERAL REGISTER 
‘STACK POINTER 
“PROGRAM COUNTER 
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365 
366 

369 100000 
370 040000 
371 20000 
3 i 

7 004 
374 002000 
375 001 
376 000400 
377 000200 
378 000100 
379 000040 
380 000020 
381 000010 
382 000004 
383 000002 
384 000001 
385 
36 
387 
388 
389 
330 
331 
392 
393 
394 
395 
2% 
397 000004 
398 000010 
399 000014 
400 000014 
401 000014 
402 000020 
403 00 
4O4 000030 
40S 000034 
406 000114 
407 vJ0250 

I01 
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-EQUIV SWO1,SW1 
EQUIV SWOO; SWO 

{RISCELL ANE CUS BIT ASSIGNMENT 

O4= 20 
O3= 10 
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“VECTOR ADDRESSES 
ERRVEC= 4 

PARVEC=114 
MMVEC=250 
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177572 
177574 
177576 
172516 

172300 
172302 

172354 
172356 

000250 00022 

JO1 
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=! 

FIRST: WORD 0 

sKT11-D STATUS REGISTER ADDRESSES 

SRO: 177572 
SR1: 177574 
SRe: 177576 
SR3: 172516 

;KERNAL PAGE DESCRIPTOR REGISTERS 

KIPDR7: 172316 

;KERNAL PAGE RODRESS REGISTERS 

KIPARS: 172354 
KIPAR?: 172356 

;KT11 VECTOR ADDRESS 

SEGVEC: 250,252 
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48 ooceoo B88i8? co3zs0 

Bpo1e7 Beseee 
450 

Ba88i0 

Bedsie Q 
0 eba00 
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IN2AC: 
FRSTAD: 

ine 
IMP 
SMP 

0 
0 

BEGNI1 

BEGINI 
BEGIN3 

kOl 

;JUMP TO START TO TEST ALL OF 
;MEMORY WITHOUT CHOOSING LIMITS 
> JUMP TO START CHOOSE LIMITS 
> JUMP TO RESTART USING LAST SPECIFIED LIMITS 
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462 000300 

479 000324 010704 
480 000326 062704 
481 000332 016702 
4B2 336 Mesa: 
483 He Ole4Y4e 

44 077102 
485 000346 O047E7 
486 O00352 011466 
487 000354 000000 

27 (732) 

002364 
0CS0ee 
005014 

000204 

011164 
002334 
003132 

006666 

LOL 
22-SEP-76 14:48 PAGE 11 

.=300 

RESTOR: MOV TO1,RI 
MOV FROM, Re 
MOV LENGTH, R3 

18: MOV (R1)+, (R2)+ 
SOB R3.1$ 
IMP a#eD4 

3 KEKKE KEELE EEE EE EEEEE EEN EEE EE EERE EEE EE EE ELSE E REELS EE REE RE EERE 

LOADER: MOV PC. RY 
ADD #LAST+2-. ,R4 
MOV LODER, Re 
MOV #17774-LAST/2,R1 

1S: MOV (R4)+, -(R2) 
S0B R1,1$ 
JSR PC, TYPE 
FIN 
HALT 



MOL 
TEST MOS MEMORY MACYI11 27(732) 22-SEP-76 14:48 PAGE le 
OCMSBB.P11 

q 001100 ailaleilaleiios jt” ileelaeeleeieebiieeileeblaleelalelialebialeiiaablaaibiebdleiaiiiebiaahiaal 

is . 
ie ; HERE ERAEES LESSEE EEE EEE EE EAEEERFERELE LEER EER ERE LER REE AER E ESLER EERE ERE REE 

497 ROUTINE TO TYPE ASCII MESSAGE. MESSAGE MUST TERMINATE WITH A O BYTE. 

499 
500 sTHE ROUTINE WILL INSERT A NUMBER OF NULL CHARACTERS AFTER A LINE FEED. 
20 SNOTE1: SNULL CONTAINS THE CHARACTER TO BE USED AS THE FILLER CHARACTER. 
20 NOTES: SFILLS CONTAINS THE NUMBER OF FILLER CHARACTERS REQUIRED. 

2h sCALL: 
B05 : JSR PC, STYPE CALL TYPE ROUTINE 
06 : MESADDR “FIRST ADRESS OF MESSAGE 

50g 001100 177564 $TPS: 177564 sTTY PRINTER STATUS REG. ADDRESS 
509 001102 177566 STPB: 177566 ‘TTY PRINTER BUFFER REG. ADDRESS 
510 OO1104 000 SNULL: .BYTE 0 "CONTAINS NULL CHARACTER FOR FILLS 
S11 001105 no2 SFILLS: .BYTE 2 CONTAINS # OF FILLER CHARACTERS REQUIRED 
Si2 OO1106 fale STPFLG: .BYTE 0 :"TERMINAL AVAILABLE” FLAG (O=YES) 
S13 001107 000 "BYTE O ? RESERVED 

SIS OO1110 105767 177772 STYPE: TSTB  $ITPFLG :1S THERE A TERMINAL? 
Sih 001114 o01402 BEQ 6 BR IF YES 

21 Solie8 | BNNO? ue 78 peeve TF NO TERMINAL 
519 OOlle2 O10046 6S: MOV RO, -(SP) ;SAVE RO 
520 OpLigd 017600 oooove MOV aetsP),RO ‘GET ADDRESS OF ASCIZ STRING 
521 O01130 11204 1S: MOVB (RO) +, -(SP) :PUSH CHARACTER TO BE TYPED ONTO STACK 
See 001132 001005 BNE 25 BR IF IT ISN’T THE TERMINATOR 

sf Ste Bis 0 AEeTGRe gion FO" TF OFF race 
505 OO1L40 62716 coco02 7$: ADD #2, (SP) “ADJUST RETURN PC 
526 OOL1L44 O00207 RTS PC + RETURN 
So? OO01146 004767 O00026 2s: JSR PC 5s GO. TYPE THIS CHARACTER 

sso iiss dees tmoole =: Fee Fe Tele Nae Pie reeBhe 
530 601160 616746 177720 MOV NULL, - (SP) sGET # OF FILLER CHARS. NEEDED 

S32 O01164 105366 o0000! 4g: DECB  —s-ALC SP) :DOES A NULL NEED TO BE TYPED? 

BE BBLS BBEPCP coos Biss 1B Hoeba RG HE MULL OF oF stan 
535 001176 000772 BR 4g" “LOOP 
536 001200 1 ed 177674 cS: STB g$TPS :WAIT UNTIL PRINTER IS READY 

38 001208 Lib? gooote 177666 HOVE 2(SP), aSTPB LOAD CHAR 70 BE TYPED INTO DATA REG. 

S40 001216 o0d0b2 -BLKB 62 «RESERVE SOME MORE CORE FOR OVERLAY CAPIBILITIES 

243 
ead ; IB E BE EBGEEEREE EE EEEE EET EE TESTES SESE SESS TESTES ABE 

S46 ;ROUTINE TO SIZE MEMORY 
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ede 

48 

3 
ss4 

22 001300 
$57 001302 ae 
560 Megerta 
561 QO131e 
She OOLI14 
563 001320 

ere abt ae4 eee AbLaee 
567 001330 

eee Balaag 
S70 QO1344 
$71 001352 
S7¢ 001356 
573 001362 
574 001366 
575 pl ae 
S76 1376 
S77 001402 
S78 001406 
S79 «O014i2 
590 
S81 
SBe 001416 
583 OO01422 
S84 001430 
585 001436 
586 OO1444 
S87 O0014S2 
S68 001460 
589 NO1466 
$30 
591 
S92 QO1474 
593 001476 
S34 001500 
S95 001502 
$96 001504 
S97 001506 
$98 001510 
S99 001534 
600 001520 
601 

010546 
O1G446 
010346 
19146 
10046 

003776 

000322 
8) 4 1 pbb 
100000 
077406 
176530 
1765e6 
176524 
176522 
1765¢e0 
176516 
176514 
17651e 

176510 
000200 
000400 
000600 
001000 
001200 
001400 
007600 

177770 
000006 

NO1 
22-SEP-76 i4:46 PAGE 13 

177750 

176504 
176500 
176474 
176470 
176464 
176460 
176454 

-CALL: 
: JSR PC, SSIZE 

RETURN 
:$LSTAD WILL CONTAIN THE LAST VIRTUAL ADDRESS OF THE LAST BANK 
i SLOTBK WILL conten THE LAST RANK AS A SAF 
*$KT11 IS THE MEMORY MANAGEMENT KEY 
;BITO7 = O DON’T USE MEMORY MANAGEMENT 
-BIT15 = 0 DON’T HAVE MEMORY MANAGEMENT OPTION 

$SIZE: MOV  _— RS, - (SP) sSAVE RS ON THE STACK 
MOV —- RY, - (SP) 
MOV —sR}3°- (SP) 
MOV —s- R11, -( SP) SAVE R1 ON THE STACK 
MOV —- RO, - (SP) ;SAVE RO ON THE STACK 
MOV SP: RS SAVE THE STACK POINTER 
MOV $3776,R1 ‘ 
TSTB ss (PC) + “USE MEMORY MANAGEMENT? 

SKTLi: 0O 
BPL SCORE BR IF NO 

SSEG: MOV PC, -(SP) 
ADD #SCORE-. , (SP) 
MOV (SP )+, QHERRVEC i561 FOR TIMEOUT 
TST J5RO tKTIL1 ARE YOU THERE? 
BIS #BITI5,SKTI! SYES--SET KTI1 KEY 
MOV #77406, R3 
MOV R3, 2KIPORG 
MOV R3, KIPORI 
MOV R3, AKIPDRe 
MOV R3, OKIPDRS 
MOV R3, JKIPDRY 
MOV R3, JKIPDRS 
MOV R3, IKIPDRE 
MOV pa aKTPDR7 

CLR aKIPARO 
MOV #200, JKIPARL 
MOV #400; aK TPARS 
MOV #600; aKIPARS 
MOV #1000, 2KIPARY 
MOV #1200, JKTPARS 
MOV #1400, aKIPARG 
MOV #7600; IKIPAR? 

MOV PC,R3 
CLC 
ROL R3 
ROL R3 
ROL R3 
ROL R3 
BIC #177770,R3 
CMP #6,R3 
BEQ es 
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22-SEE-7E 4:48 PAGE 14 

gR 3s 

2s MCV KIPARS.RY 
000970 MOV 8123776, 1$+42 

023346 MOV #137776, SEGO+16 
003372 MOV #137776, SEGIO+16 

38: MOV R4 PAGE 
CLR (R4) 

176264 MOV 81,a5R0_ TURN ON MEMORY MANAGEMENT 
MOV PC’ -( SP) 
ADD aSKTOUT-.. (SP) 
MOV (SP)+, d8ERRVEC ;SET FOR TIME OUT 

1S TST 38143776 TRAP ON NON-EX-IEM 
ADO #40, (RY) “MAKE A 1K STEP 
CNP BKIPAR?, (RY) LAST ONE? 
BGT 1$ “NO--TRY IT 

SKTOUT: MOV (RY) RO GET LAST BANK+ 
BR SSIZEX 

SCORE: MOV PC. -(SP) 
ADD sSCOROUT- 
MOV (SP)+, 38ERRVEC ;SET FOR TIMEOUT 
CLR RO SET UP BANK 

1s ADO #4000.R1 INCREMENT BY 1K 
ADD #40, RO 1K STEP 
TST (RIS TRAP ON TIME OUT 
CoP 8177776,R1 *LAST_ONE 
SNE 1§ :NO--TRY AGAIN 

SCOROUT: SUB #4000,R1 ; 
SSIZEX: SUB #40, RO DROP BACK 

oooce+ MOV #6, QUERRVEC “SET FOR ERRORS 
MOV RS, SP "RESTORE THE STACK 
MOV R1, SLSTAD : 
MOV RO. SUSTBK : 
TST sxtil ?IS MEMORY MANAGEMENT THERE 
BPL 1$ STF NOT BRANCH 
CLR 3SRO ‘DISABLE MEMORY MANAGEMENT 

1S: MOV (SP)+,RO RESTORE RO 
MOV (SP)4°R1 “RESTORE Ri 
MOV (5P)+'R3 
MOV (9P)+)R4 
MOV (SP )+/RS RESTORE RS 



COe 
' TEST MOS MEMORY MACYI1 271732) 22-SEP-76 14:46 PHGE 15 
DCNSBB.P1! 

6 001 RIS PC 
BBs eooso0 SLSTAD: .WORD 9 ;CONTAINS THE LAST AGORESS 

661 00:7 SLSTBK: .WORD 0 sCONTAINS THE LAST SANY 

: a
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OCMSBA. P11 

b62 :ROUTINE [0 GET TYPED ASCII GATA AND CONVERT TO OCTAL. 
bbs “LEAVES THE CCTAL DATA IN THE ADDRESS FOLLOWING THE CALL. 

4 :CALL: RECD i TRAP TYPE INST.) 
665 : .WORD 0 CONTAINS RETURNED DATA 
bbe : CONTINUE ‘RETURNS HERE 

ae 
669 001770 177560 TKS: 177560 
670 001772 177562 KB: 177562 

67 
673 001774 o00240 RECD: NOP 
674 O01 OOSOY6 CLR -(SP) 
675 105777 177764 1$ TSTB 0s TKS WAIT FOR USER RESPONSE 
676 1 BPL 1$ 
677 117746 177760 MOVB aTKB,-(SP) «GET ASCII CHARACTER 
678 l2 (42716 177600 BIC #177600, (SP) : 
679 ige7 16 000177 CMPB «#177, (SP) CHECK IF RUBOUT 
680 1013 BNE 2s BRANCH IF NOT RUBOUT 
681 012767 000134 o00142 MOV #\, 4S 
682 OON76/ oos2oe ISR PC, TYPE ECHO BACK SLASH 
683 O02] 4g 
684 005726 b$: TST (SP)+ :POP LAST TYPED CHAR OFF THE STACK 
685 dogoNe 006016 ROR (SP) ‘SHIFT LAST TYPD CHARACTER 
656 006216 ASR (SP) 
687 OOCD46 16 ASR (SP) 
88 O0e0S0 000 BR 1$ AND WAIT FOR NEXT CHAR. 

690 
L931 nnzn6e 122716 o00015 2s: CMPB «#15, (SP} CHECK IF CARRIAGE RETURN 
692 ooroli BNE 3$ ‘BRANCH IF NOT A CARRIAGE RETURN 
693 002060 OO4767 cOS1SY JSR PC, TYPE 
5 4 Beb47 SeRLF 
6 2% T (SP)+ POP CARRIAGE RETURN OFF THE STACK 
6% 000070 012676 cO0000 MOV (SP)}+.aSP) "PUT DATR IN ADDREESS FOLLOWING CALL 
697 Ooe07 o000d2 ADD 82, (SP) 
698 190 RTS PC 
639 GOelG2 111667 o00066 3S: MOVE (SP), 4S 

701 O02106 004767 005126 JSR PC, TYPE GO TO PRINT ROUTINE 
702 O02ell2 O02174 ug !ECHO CHARACTER 
703 002114 042767 177707 o000Se BIC #177707 ,4S 
704 002122 022767 000060 Od0044 CMP #60,4S 
70S 002130 ooi407 BEQ S$ 
70 OOel32 004767 005102 ISR PC, TYPE 
707 002135 002647 SCRLF 
708 140 767 OOSO74 JSR PC, TYPE 
709 144 biel? SORRY 
710 Ne BR 6$ 
7i1 180 042716 177770 S$: BIC #177770,(SP) | ;SAVE_ONLY 3 MSBS 
7l2 002154 onooo2 ASL 2(SP) ‘SHIFT LAST CHARACTER OVER 
713 ag 160 990002 ASL 2(5P) THREE PLACES 
714 i ajere rele ast o(SP) 
715 002170 OS2616 BIS (SP)+, (SP) INSET OCTAL CHAR 
736 O0217e 000702 BR 1§ G0 WAIT FOR NEXT CHAR. _ 
717 02174 00000 4g: “WORD 0 “CONTAINS CHARACTER TO BE TYPED 



TEST MOS MENOR’ 
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MACYS 27.732" 

172100 

012737 002254 
00034C 

000002 
Ole7 172100 

090001 

O127e0 000001 

005037 000006 

22-SEP-76 
EOe 

i4:48 PAGE 17 

:ROUTINE £0 SET PARITY ENABLE ON MA/MF PARITY MEMORIES 
PARCSR= 172100 ;ADORESS OF FIRST POSSIBLE PARITY 3EG. 

000114 MAMF: MOV 
000116 
000004 

i$: 

MOV 
MOV 
MOV 
MOV 
MOV 

MOV 
ASL 
BCC 
CLR 
RTS 

#PARSRV, JRPARVEC LOAD VECTOR 
#340. a#PARVEC+2 SAND PRIORITY LEVEL 
HERQVEC+2, JHERRVEC SET TIME OUT TRAP VECTOR 
#RTI. JSERRVECHE "DO RTI ON TIMEOUT TRAP 
#PARCSR, RO GET FIRST POSSIBLE ADDRESS 
#1,R2 SET REG. COUNTER 

#1, (RO)+ -SET ACTION ENABLE IF THERE 
Re CHECK IF 16 REG. HAVE BEEN DONE 
1$ REPEAT IF 16 NOT ENABLED 
JSERRVEC+2 "RESTORE HALT ON TIMEGUT 
PC * RETURN 



FO0e 
TEST MOS MEMORY MACYL3 271732) 22-SEP-76 i4:48 PAGE 18 
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737 -PARTTY ERROR SERVICE ROUTINE 
738 ooees4 004767 oG47EC PaRSRV: JSR PC, TYPE TYPE PARITY ERROR SO PARITY 
739 «(002 011131 PARERR “ERROR TEST STARTED 
740 OOeeb2 010746 MOV PC -(SP)  :MAKE 28 POSITION INDEPENDENT 
741 O02e64 062716 o0d!20 ADD #o$-., (SP) ; 
742 ooge70 Qt 37 OO0114 MOV (SP)4+’QaPARVEC ;SET PARITY ERROR TRAP 
743 1 MOV Pt -(SP)  :MAKE 4S POSITION INDEPENDENT 
744 O02276 062716 O00216 ADD #4$-., (SP) : 
m6 Se He 01647 oo0odo4 MOV (SP)+, @¥ERRVEC 

1 MOV pC -(SP) | ;MAKE S$ POSITION INDEPENDENT 
747 310 062716 oO00214 ADD a5$-., (SP) : 
748 314 blebs? o0ce50 MOV (SP)+)aaMMVEC © }SET MEMORY MANAGEMENT ABORT TRAP 
749 CLR RO ; 

750 005767 176774 TST $KT11 "IS MEM MANG. THERE? 
rot 1 BPL 1S TF NOT BRANCH 
7 ol 077406 MOV 877406, R2 ‘SET UP MEM MANGT. 
753 o0e3%4 005077 175572 CLR axreaRt 
754 010277 175546 MOV R2. aKIPDRO 
755 o0e344 005077 175564 CLR aKIPARI 
75 0020350 005077 175542 CLR SKIPDR2 
757 000354 010277 175534 MOV R2. MKIPORI 
758 000%0 012777 007600 175562 MOV #7600, aK IPAR7 
759 002366 010277 175536 . MOV Re, aK LPDR7 
760 002372 012777 CO000! 175502 MOV #1; aSRO 
rol ENABLE MEM MANGT.. 

a5 
764 902400 005720 1$: TST (RO)+ ;SCAN MEMORY FOR PARITY 
765 O0e402 000776 BR 15 

fe 
768 OOC4O4 004767 004630 2S: JSR PC, TYPE TYPE LOCATION GIVING PARITY ERROR 
769 OOS410 011021 PRERR 
770 12 017777 175516 175S22 MOV QKIPARL , AKIPARY 
771 20 OL4O4%6 MOV -(RO),-tSP) 
772 Ooete? 004067 004672 JSR RO, SBCOCY 
773 2 006 .BYTE 6 
774 O02? 003 ‘BYTE 3 
775 000430 005767 176666 6S: TST SKT11 
77% # 100005 BPL 3$ 
777 005077 175440 CLR aSRO 
778 2 767 004572 JSR PC, TYPE 
779 47 SCRLF 
780 00000s 3s: RESET 
7B1 O10746 MOV PC, -(SP) 
782 062716 177600 ADD #PARSRV-. (SP) 
783 DoeHes ot 000114 MOV (SP)+. QUPARVEC 
764 1 MOV PC, -( SP) 
785 OO0CN6S 062716 175320 ADD #ERRVEC+2-.. (SP) 
? oot 7e Olees7 990004 MOV (SP)+. JNERRVEC ;RESET PARITY ERROR TRAP AND ERROR VECTOR 
7 Oo! o002s0 MOV svec+e, JeMNVEC “RESET MEM MANGT. ABORT TRAP 
788 OOCSOY O1LD74S MOV PC ,~(SP) 

789 002506 062716 001374 ADD SBEGING-. , (SP) 
730 MOe5i2 o00136 IMP a(SP)+ ; JUMP RESTART 



MSBB.Pil 

002514 
002S20 
O0eSee 

002524 
002532 
002S3€ 

MACTISL 27.732) 

004767 
01:06! 
000742 

062777 
032700 
000552 

oc4s<0 

000200 
020000 

2e-SEP-75 

¥§: 

17540e SS: 

14:46 PRSE 19 

JSR 2c, TYPE 
NOPARE 
BR 6S 

MORY MANAGEMENT ABORT ROUTINE 
Ap #200, OKIPARI ;ASD NEXT 4K TO ADDRESS 
HOV #20000,R0 “RESET VIRTUAL ADDRESS 
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22-SEP-76 14:46 PAGE co 
HOe 

5 REREEHERARREREA RESELL LE RSLERERERAR EASE EE RAT ELEFER EAR ERAS TA EET tHedesees 

COMMON TAGS 

SPASS: .WORD 
SISTNM: . WORD 
SICNT: .WORD 
SLPADR: . WORD 
SLPERR: .WORD 
SERTTL: .WORD 
SERFLG: .BYTE 

BYTE 
. WORD 

SITEMB: .BYTE 
. BYTE 

SHLTAD: .WORD 
$GDRDR: . WORD 
SBDADR: . WORD 
$GDDAT: .WORD 
SEDDAT: .WORD 
STMPO: .WORD 
STMPi: .WORD 
STMP2: .WORD 
TSTAOR: . WORD 
LOLMT: .WORD 
HILMT: .WORD 
Mop: . WORD 
COL: . HORD 
ROU: . WORD 
PCHRG: .WORD 
CYCNT: .WORD 
TSTPAT: .WORD 
BCKGRD: .WORD 
INSTAD: .WORD 
MSKBIT: . WORD 
SV400: .WORD 
SVIN1: .WORD 
SVINe: .WORD 
ESCAPE: .WORD 
$BELL: .ASCIZ 
SQUES: .ASCIT 
SCRLF: .ASCIT 
SLF: -ASCIZ 
PASFLG: .WORD 
SELF: .WORD 
REDONE: . WORD 
LOBASE: . WORD 
HIBASE: .WORD 
LSTBK: .WORD 
PAGE:  .WORD 
TOL: . WORD 
LODER WORD 

oO
o 

7776 

(207> 

O
o
e
a
o
0
o
o
0
 
1
0
0
 

;CONTRINS PASS COUNT 
;CONTAINS THE TEST NUMBER 
;CONTAINS SUBTEST ITERATION COUNT 
:CONTAINS SCOPE LOOP ADORESS 
:CONTAINS SCOPE RETURN FOR ERRORS 
;CONTAINS TOTAL ERRORS DETECTED 
;CONTAINS ERROR FLAG 
; RESERVED--NOT TO BE USED 
RESERVED--NOT TO BE USED 
CONTAINS ITEM CONTROL BYTE 
;RESERVED--NOT TO BE USED 
CONTAINS PC OF LAST HLT INSTRUCTION 
:CONTAINS ADDRESS OF GOOD’ DATA 
; CONTAINS ADDRESS OF ’ BAD’ DATA 
;CONTAINS ’GOOD’ DATA 
:CONTAINS 'BAD’ DATA 
“USER DEFINED 
USER DEFINED 
SUSER DEFINED 
; TEST ADDRESS 
LOW LIMIT 
;HIGH LIMIT 

; PRE 
CYCLE COUNT 
:TEST PATTERN 
BACK GROUND PATTERN 
iRDORE SS OF INSTRUCTION UNDER TEST 

;CODE FOR BELL 
QUESTION MARK 
CARRIAGE RETURN 
LINE FEED 

;RELOCATE_TO_HERE IF 0 CHOSEN 
“LOADER IS HERE 



10e 
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OCMSBB.PIL 

856 
Pa THE FOLLOWING TABLE CONTAINS THE INFORMATION FOR EACH ERROR THAT CON CCCUP. 

RES MOR ELEY Te Ses agheses qUNeTTEN TR Te OLE Ts PERTINENT 
Bee :NOTEL: IF Ue. 1S NUMER IND CO TEENY AEM IS ¢ NTE) | 
B61 “NOTES: EACH ITEM IN THE TABLE CONTAINS 4 POINTERS EXPLAINED AS FOLLGWS: 

863 ; EM ;POINTS TO THE ERROR MESSAGE 
B64 : CH ‘POINTS TO THE DATA HEADER 
865 . 7 *POINTS TO THE DATA 
Sb6 : OF ?POINTS TO THE DATA FORMAT 

868 
863 002674 SERRTB: 
870 -ITEM 1 
871 002674 007614 EM s TEST PATTERN 
872 002676 007707 DHi “ERROR FAILING 
873 PC ADDRESS EXPECT RCV’D COL ROW PRECHARGE 
874 002700 010270 DT ‘SHLTAD SBDADR SGODAT SBDDAT STMPO STMP1  STMP2 
B75 002702 010310 DF 1 ‘ALL NUMBERS ARE TYPED IN OCTAL 

877 s ITEM 2 
878 002704 007633 EM2 s INSTRUCTION CHANGED 

879 002706 O10016 DHe “ERROR INST — EXPECT RCV’D, 
880 PC ADDRESS DATA DATA COL ROW PRECHARGE 
881 002710 910270 DT! >SHLTAD SBDADR SGDDAT SBDDAT STMPO STMPL  STMP2 
Be 002712 010310 OF 1 “ALL NUMBERS ARE TYPED IN OCTAL 

a -ITEM 3 
885 002714 007661 EM3 ;BACK GROUND CHANGED 
88 O02716 010143 DH3 “ERROR BCKGRD EXPECT RCV’D 
887 PC ADDRESS DATA OATA COL ROW PRECHARGE 

g88 002720 9010270 DT1 *SHLTAD SBOAOR SGDDAT SBDDAT STMPO STMP1 STMPe 
889 002722 010319 OF 1 *ALL NUMBERS ARE TYPED IN OCTAL 
830 : HKKSKKSKEKRAKRA RAE KERET 20GB EE EEE 
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OCMS8B.P11 

Bal ; REREREE EE REAEE AES EEE REE EERE ERE ERER LER EEEREREREEEA ER AEL EEE SEEEL ERED EEF 

‘THIS IS WHERE THE TEST INSTRUCTIONS ARE STORED 

893 002724 005010 {NSTRI: CLR {Ro) 
i poses Obs {Net Re: 298 Js INSTRI 

END OF TEST snstberroNs 
897 002732 9050: tReIOE CLR (RO) 

002734 077102 $08 Rl, INSIDE 
8 002736 000207 RTS PC’ 

gO: o0e740 O00900 177777 177777 OUTSID: .WORD 9,-1,-1 



KOe 
TEST MOS MEMORY MACYI1 E7(732, 22-SEP-76 i4:48 PAGE 23 

; THE FOLLOWING INSTRUCTIONS IN THIS SECTION IS FOR 
RELOCATION IF STARTING BANK CHOSEN IS 0 
“TF RELOCATION IS ALREADY DONE BY OPERATOR THEN NO FURTHER 
"RELOCATION IS DONE 

OCMSBB.P1! 

o05 5 EERE REARS ERS ERLE ERE RELA LE LER ERE RELL LARA REET ERE PRERREREEERESEARFELES PAGES 

904 

one 
907 THIS IS THE STARTING POINT IF LIMITS ARE TO BE SELECTED 
398 ALL TYPING SHOULD BE DONE ONLY AFTER SEEING SECTION 
305 473.1 AT THE BEGINNING OF THIS DOCUMENT 

911 O02e746 010706 BEGINI: MOV sp SET STACK POINTER AND 
Sie 002750 062706 176130 ADD Aiio0-.. !MAKE IT POSITION INDEPENDANT 
913 002754 005067 177672 CLR PASFLG ;PASFLG IS COUNTER FOR WHEN 
314 -BOTH PICKS & DROPS 
915 002760 004767 o04254 JSR PC, TYPE 
316 002764 002647 SCRLF 
917 G02766 012767 O00200 176326 MOV #B1T07,SKT11 |: USE_MEM MANG. IF THERE 
918 74 004767 176300 JSR PC, $SIZE  ;SIZE MEM 
919 003000 004767 004234 JSR PC’ TYPE TYPE “LAST ADDRESS IN MEMORY” 
920 003004 010771 MEMEND 
921 003006 005767 176310 TST SKT11 1S MEMORY MANAGEMENT THERE? 
G22 O03012 100006 BPL 25 ?BRANCH IF NO MEM MANAGEMENT 
923 003014 016777 176746 177644 MOV SiSTBK, SPAGE  :PAGE CONTAINS KIPARS OR KIPARS 
aed 12777 690091 1750S2 MOV 3SRO_-—«: TURN. ON MEM. MANAGEMENT 
q 16746 1767 2s: MOV Sterane -(SP)  !GET READY TO TYPE ADDRESS IN OCTAL 
926 003034 004067 O04260 JSR RO, sB20cT 
927 003040 006 .BYTE 6 
928 O0304i 003 "BYTE 3 -PHYSICAL ADDRESS IF MEM MANG. THERE 
929 003042 005767 176254 1ST SKTLI : 
930 1oood2 BPL 35 : 
931 005077 175026 CLR aSRO : 
q32 004767 OO4IE0 38: ISR PC, TYPE: 
933 003060 002647 SCRLF 
934 003062 004767 o04ISe2 JSR PC, TYPE  ;GO TO TYPE “TYPE STARTING 
995 ?BANK NUMBER AND CR 
936 003066 1S: STARTS REFER TO SECTION 4.3.1 BEFORE CHOOSING” 
337 00 012767 010653 177770 MOV aSTART2, 15 
938 004767 176672 ISR PC, -RECD ; GET STARTING BANK NUMBER 
939 ige STBANK: .WORD 0 "AND LEAVE IT HERE 
940 1 767 004130 JSR PC, TYPE  :GO TO TYPE “TYPE NUMBER OF 4K 
4 110 010674 18: NUMBER ; BANKS 70 BE TESTED AND CR™ 
94 1 Ble? 7? 010753 177770 MOV #NUMB2, 1S 
94 1 7 176650 JSR if -RECD GET NUMBER OF BANKS 
944 0031 BANKS: .WORD AND LEAVE IT HERE 

oye Peres nega 4 as 002166 cht N2+20000, BEG » THESE FOUR LINES 
3 rath ot ? 687736 002162 MOV ae Ma ity 95 ce SET ipneak 

8 146 612767 000100 002156 MOV iinet FROM — :NO ser ot CHOOSING ON RESTART 
23 0031S4 012767 020100 o021Se MOV #FIRST}20000, TO’ 

a 
953 
954 
955 
956 
957 
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peg I 
001400 

001400 

17744e 

020000 
177426 

006244 
003132 

003752 

o003e4 
004020 

003732 

177566 

LOe 
22-SEP-76 14:48 PAGE 24 

SLSTBK, RH 
#140.R4 
#1400,R4 
15 
#1400, R4 

PC'RS _ :TO 
RS 

#17774-LAST/2, RO; LENGTH 
-(R3), (RS)+ 
RO, 2S 
PC! TYPE 
#LOADER, - (SP) 
RO, SBe0CT 

2 
PC, TYPE 

STBANK 
$ 4 

PC,-(SP) 
#13777, (SP)+ 
4§ 
R4. SP 
#1100,SP 
SF IRST,RY 
RY. TOL 
LENGTH, RO 
FROM, RI 
(R14, (RY)+ 

T01,-(SP) 
#104, (SP) 
RO, SB20cT 

2 
PC, TYPE 

PC, TYPE 

;BRANCH IF SOMETHING IN LODER 
:THAT IS LOADER ALREADY PULLED IN 
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Bil Je 
18. pa 

bes0e? 

904767 
002647 
000112 
000873 

177240 
000200 
003660 

003572 

17S42e 
177164 

000200 
175600 
003534 

175610 

176246 
000001 
176230 
003560 

175854 

174326 
003460 

000001 
176172 

1770S4 

00 
176742 
176752 

MOe 
22-CEP-76 «14:48 PSE 25 

175626 

177144 
17435e 

177312 
177066 
177060 

177252 
176774 
001440 
001434 
001430 
001424 

PROBAK 
MOV TO1,-(SP) 
ADD #RESTOR-100, (SP) 
JSR RO, $B20CT 
-BYTE 6& 
-BYTE e 
JSR PC, TYPE 
SCRLF 
JMP (Re) 

4§: BR BEGINe 

; THIS IS THE STARTING POINT IF NO LIMITS ARE TO 
*BE SET AND ALL OF EXISTING MEMORY IS TO BE TESTED 

BEGNI1: MOV SP SETUP STACK POINTER AND 
ADD ‘ioo-. SP MAKE IT POSITION INDEPENDANT 
CLR PASFLG PASFLG IS COUNTER WHEN BOTH PICKS 

“AND DROPS ARE USED 
MOV WBITO7, SKT11 ;BIT 7 SAYS SEGMENTATION IS THERE 
ISR PC, $SIZE  ;SIZE MEMORY 
JSR PC; TYPE; 
MEMEND : 
TST SKT1I : 
BPL 23 : 
MOV SiSTBK, SPAGE ; 
MOV aSRO. 

2s: MOV SLSTADR -(SP); 
JSR RO, sB20CT 
.BYTE 6 
"BYTE 3 
1ST SKTI1 : 
BPL 35 : 
CLR aSRO : 

38: JSR PC, TYPE; 
SCRLF 
MOV STBANK ;STARTING BANK # = 1 LOC = 20000 
MOV sc TK LSTBK ; LAST BANK IS STORED IN LSTBK 
ADD #40. LSTBK 
ROR LSTBK DIVIDE LSTBK BY 200 
ROR LSTBK “TO GIVE NUMBER OF 
ROR LSTBK “BANKS PRESENT IN 
ROR LSTBK EXISTING MEMORY 
ROR LSTBK : 
ROR LSTBK ; 
ROR LSTBK 
DEC LSTBK NOW DECREASE ONE FOR BANKS 
MOV LSTBK, BANKS :TO BE TESTED AND STORE 
MOV SELF :1 = RELOCATION REQUIRED 
MOV taeSIN2+20000, BEG2 
MOV #7736, LENGTH 
MOV “FIRST. FROM 
MOV #FIRST+20000, TO 
CLR REDONE ;RELOCATION EXIT COUNTER 
TST LODER 
BNE BEGINe sBRANCH IF SOMETHING IN LODER 
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1070 ; :THAT IS LOADER ALREADY PULLED IN 
1071 og372e 016704 1735040 MOV SLSTBK,RY 
1072 003726 162704 000140 SUB #140.R4 
1073 00373e O22704 001400 CMP #1400,R4 
1074 003736 10109e BHI 1$ 
1075 003740 612704 001400 MOV #1400, R4 
i076 003744 90024! 1$: CLC 
1077 003746 OO6104 ROL R4 
1078 003750 104 ROL RY 
1073 03 6104 ROL RY 
1080 0037595 104 ROL RY 
1081 003756 06:04 ROL RY 

ia Gare Bip my ae 
1B eae paps MOV RY’ RI 
1085 003766 062703 o20000 ADD #20000, R3 
108 003772 010367 176674 MOV R3, LODER 
1087 003776 010705 MOV PC'RS _ ;TO 
1028 vO4000 062705 o0SS!e ADD #LAST+2-. RS 
1089 12700 003132 MOV #17774-LAST/2,RO;LENGTH 
1090 10 019325 4: MOV ~(R3), (RS)+ 
1091 OO40l2 077002 SOB RO, 4S a 
1092 OO4O014 004767 003220 JSR PC} TYPE : 
1093 OO40e0 011402 RELOD 
1094 OO4O22 012746 OUu0324 MOV #LOADER, - (SP) 
1095 OONO25 o04067 003266 JSR RO, S820CT 
109% o04032 006 -BYTE 6 
1097 Oo4Os3 002 ‘BYTE 2 
1098 004034 004767 003200 JSR PC, TYPE 
1099 OO4O40 011434 RELOD2 

; THE CONSOLE SWITCHES ARE TO BE SET. LOOK AT SECTION 
74.) AT THE FRONT OF THIS DOC 

oo4042 004767 003172 BEGINe: JSR PC, TYPE 
iOd8 002647 SCRLF 
4 004767 003164 JSR PC, TYPE ;GO0 TO TYPE “SET SWITHCHES 

004054 010350 18: OPMODE sFOR OPERATNG MODE IE. PICKUPS 
pata Meats 110515 177770 MOV sOPMODe2, 1S 

4064 i) HALT -OR DROPS OR BOTH THEN HIT CONTINUE” 
004066 032737 O40000 177570 BIT #BIT14, d#SWR ;PARITY CHECKING BIT SET? 
on 74 001402 BEQ BEGINS ; IF NOT BRANCH 

4076 004767 176074 JSR PC, MAMF ;GO TO ENABLE PARITY 

;CONVERT THE TYPED LIMITS INTO HIGH AND LOW LIMITS 
-IF SELF STARTING USED THEN “STBANK” AND “BANKS” 
sHAVE ALREADY BEEN FILLED FOR USE HERE 
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004,02 016700 176774 BEGINS: MOV STBANK, RO sMAKE WORKING LOCATION FOR LOW LIMIT 

BOB 005200 INC RO 
004110 Ole703 177600 MOV #-200, R3 ;R3 WILL HAVE PAGE ADDRESS 
004114 01670) 177004 MOV BANKS, Ri sMAKE WORKING LOCATION FOR HIGH LIMIT 

4120 Q1e702 160000 MOV #-20000, Re ;Re WILL HAVE LOW LIMIT 
41c4 O6e702 Oe0000 1$: ADD #20000, Re ;GETTING LOW LIMIT 

004130 062703 d0v0200 ADD #e00, R3 ;GETTING LOW LIMIT PAGE RODRESS 
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004134 077005 SOB RO, i$ ;REPEAT RO TIMES 
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MEMORY “Acyil 27.732  22-SE8-TE wise PRGE 27 
1 3 
41 MUV R3, LOBASE ;STORE LOw LIMIT PAGE ADORESS 
M1 MOV Re, LOLMT SET LOW LIMIT 

1 MOV Re es) SET MODULE NUMBER 
NOY} SUB sc60, 3 :GETTING READY FOR HIGH LIMIT PRGE 
DOH BEGINY: ROO #20000, Re :GETTING HIGH LIMIT 
D041 E ADD scO0, 3 SETTING HIGH LIMIT PAGE ACOFESS 
DOM 1 BE SOB Ri, BEGINY REPEAT FOF BANK NUMBER 
OOH) DEC Re GETTING HIGH LIMIT WITHIN BANK 
OOM I MOV Re, HILMT :STORE HIGH LIMIT 
OH 1 7E MOV R3, HIBASE ;STORE HIGH LIMIT PAGE _ADORESS 
He 176672 CNP 86, STBANK DOES STARTING BANK NEED SEGMENTATION? 
Oe BLO 1s *BRANCH IF YES 

aa 

67 OCO200 176436 1S: SUB $200,  LOBASE ;SEGMENTATION REQUIREG SO 
167 176424 COM PASFLG : 
167 000716 IMP SEGMT I :SUBTRACT TO ENABLE REPEATED ADDITION 

022703 001600 2s: CMP #1600, R3 IS SEGMENTATION REQUIRED FOR HIGH’ 
101 BHI BEGINS :IF NO THEN BRENCH 
Ol 157776 176342 MOV #157776, HILMT IF YES HIGH LIMIT = END OF 32K 

;SETUP ALL TAGS TO THEIR APPROPIATE VALUES 

;MAKE COLUMN ZERO 
; ZERO 

i
 

ae
 

; 

Oo
 

on
e 3 Ni
 

p
e
e
 

7 176340 ROW *MAKE ROW 
005067 176336 CLR PCHRG “MAKE PRECHARGE ZERO 
012767 Oese0 176332 MOV #10000. , CYCNT ;SETUP CYCLE COUNT 

176326 MGV &-1 TSTPAT ;SETUP TEST PATTERN S 3 #-1: | BCKGRO ;SETUP BACKGROUND 
eBItog, NSKBIT :SETUP MASK g : 5 5 8 : : : 

: R 8 : 177570 BEGIN: BIT Henle, aeSuR 315 SWI T 
BNE SIF SET H TO CHECK SW11 

005167 176324 COM - PASFLG ; COMPLEMENT PASS FLAG 
“TS BOTH PICKUPS AND DROPS DONE 

BNE so3§ TIF YES BRANCH 
7 176272 CLR  _BCKGRD LIF NOT SETUP TO 
2 176264 €LR -TSTPAT CATCH 

me
na
 2

 

ges
 

eR
ae
e 177777 176372 MOV ah, OUTSID 

1S: CLR PASFLG ; 
177570 eSWl2, J8SuR TEST SW12 

2s “IF NOT SET BRANCH TO CATCH DROPS 
SCKGRD tIF NOT SET TO CATCH PICKUPS 

? 176230 CLR TSTPAT : 
7 4 176336 HOV $21, OUTSID : 

ToT? 177777 17212 2S: MOV #-1, ISTPAT ; 
12767 177777 176206 MOV a-1 BCKGRD : 

4 176314 CLR QuTsi0 : 

OoHeb 012767 177777 176170 38: MOV #-1, | TSTPAT 
012767 177777 176164 MOV a-1 BCKGRD 

OO4+442 005067 176272 CLR ouTsID 
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1188 CONW44h 05067 176066 4S: CLR SPASS “CLEAR PASS COUNT 

1184 

Lee 
1 ;MAKE THE TEST ADDRESS AND THE INSTRUCTION ADDRESS 

ie 

ue 
1192 OOWNS2 01674 176134 LOOP1: MOV MOD -(SP) PICKUP MODULE NUMBER 
11939 OO4456 042716 017777 BIC 917977. (SP) STRIP AWAY ANY JUNK 
1194 OO4462 O1G746 176126 MOV COL, - (SP) :PICKUP COLUMN NUMBER 
1195 OO4466 O42716 160777 BIC #tC17000,(SP)  :STRIP AWAY JUNK 
119% OON472 7 O20000 176115 BIT sB1T13, COL :CHECK C4=1 
i197 OO4500 001402 BEQ 1$ -BR IF NO 
1198 052716 00002 BIS #81701, (SP) PUT C4 AT PROPER PLACE IN BUS ADDRESS 
1199 ¢ Ol674 176106 1S: MOV PCHRG, -(SP) ‘PICK UP PRECHARGE 
1200 OONSI2 042716 177763 BIC wtCl4. (SP) STRIP JUNK 
1201 OO4516 016746 176074 MOV ROW. -(SP) GET THE ROW NUMBER 
102 042716 177017 BIC #tC760. (SP) ‘STRIP THE JUNK IF ANY 
1e03 012600 MOV (SP)+,R0 FORM THE BUS ADDRESS WITH ROW 
1204 052600 BIS (5P)4+;R0 + PRE CHARGE 
1205 052600 B15 (5P)4+)R0 > COLUMN 
1206 OO4534 052600 BIS (SP)+:RO * MODULE 
1207 904536 010067 176042 MOV RO, TSTADR SAVE AS THE TEST ADDRESS 
1208 DoxS42 010067 176062 MOV RO; INSTAD “AND AS THE INSTRUCTION ADDRESS 

tei0 
ele sMOVE EITHER “O,-1,-1,"% OR THE “CLEAR RO” 

isi TINTO THE LOCATION INSTR: THIS WILL FINALLY BE THE TEST INSTRUCTION 

Ste 
1217 OO4S46 010700 LPERR: MOV PC, RO s THESE TWO INSTRUCTIUNS 
1218 GETS THE LOCATION 
1219 OO4SSO 062700 176154 ADD #INSTRI-.,RO | ;O0F INSTR IN TO RO 
igen EVEN AFTER RELOCATION 
i 1 OO4S54 013767 177570 000160 MOV QsSWR, SWITCH iGET opnticn SETTING 

1e83 oo4sb2 042767 177577 000152 BIC 8177577, SWITCH ;IF SWO7=0 DO OUTSIDE 

ees IF SWO7=1 DO INSIDE 

Lee? OO4570 001404 BEQ 1S IF SWO720 THEN BRANCH 

1 004572 010701 MOV PC, Ri ;SW7=1 SO SETUP TO 
} :MOVE INSIDE INTO INSTRI 
1231 OONS74 062701 176136 AOD #INSIDE-.,R1  ;MAKE INSIDE POSITION 
lex : INDEPENDANT 

004600 000403 BR 2s 

ep Oo4e02 010701 1S: MOV PC, Ri -SWO7=0 SO SETUP TO 
le "MOVE OUTSIDE INTO INSTRI 
1237 OO4604 062701 176134 ADD #OUTSID-.,R1  ;MAKE OUTSIDE POSITION 
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; INDEPENDANT 
004610 012120 2s: MOV CRL)+, (RG)+ THESE THREE INSTRUCTIONS 

00412 oO1212C MOV (RL)+, (RO)+  ;MOVES THE RPPROPIATE 

00414 012120 MOV (RL)+, (RO)*  ;GROUP INTO INSTR 

004615 105067? 175732 CLRB = SERFLG CLEAR ERROR FLAG 

FILL 4K WITH BACKGROUND PATTERN 

004622 016700 176000 FILLYK: MOV BCKGRD, RO GETTING READY TO MOVE 
*BACKGROUND INTO 4K 

004626 016701 175760 MOV MOD, Ri STARTING FROM MODULE 

OO4632 Ol2702 o10000 MOV #10000, R2 NNO euK 
004636 010021 1S: MOV RO, (Ri)+  :FILL BACKGROUND 
OO4E4O 077202 S08 Re, 1S REPEAT 4K TIMES 

;THIS MOVES CONTENTS OF TEST PATTERN (TSTPAT) 
;HERE = -1 INTO MOD AND ALL LOCATIONS GOT 
;BY INCREASING COLUMN BY ONE TILL ONE 4K 
‘1S COMPLETE 

aaah OB EeDT 175736 LOPAT: Boy RR OPE cave aay TO BE REINSTATED AFTER ADDING COLUMN 
1 017003 BIC #¢6160774,R} i DOT KEEP THE COL 

016702 175734 MOV COL Re PICK UP THE COL 
Ole703 Oe0002 MOV SBITI3!BITOL,R3 :GET READY TO TRANSFER BIT 13 TO BIT } 
O1G704 175734 MOV TSTPAT, RH : MOVE ones PATTERN=-1 
Obe?02 001000 1S: ROD #1000, R2 + ADD TO COLUMN 

74 (42702 o40000 BIC #81714, R2 tIF IT WAS ALREADY 37 THEN ADDING ONE WILL GIVE BIT 14 
poxtat! 010606 MOV R2_.RS FORM AN ADDRESS 

o20000 BIT e6{T13,R5 “POSITION C4 IF NEEDED 
O70 OO1401 BEQ 2s IF BIT 13 IS ZERO THEN BRANCH 

71 XOR R3,RS ‘IF BIT 13=1 THEN TRANSFER TO BIT 1 
712 OS0105 2s: BIS R1.RS *REINSTATE OTHER BITS AFTER ADDING TO COLUMN 
714 O104i5 MOV R4’ (RS) ‘STORE THE PATTERN 

004716 2000S CMP RO,RS : TSTADR? 
720 001363 BNE 1S ‘BR IF NO 

.THE FOLLOWING JSR LOADS INSRTUCTION (INSTRI) INTO 
‘PROPER PLACE 

004722 004767 000732 LOOP2: JSR PC, LDINT 

004726 00043) BR NEXT 
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011067 

016701 

175700 

175662 

140000 
157776 

E03 
22-SEP-76 14:46 PAGE 30 

177570 

175570 
175562 

177576 

175534 

175S22 

175556 

175544 

1Pee4 
1754Se 
175442 

175502 
175422 
175420 
175410 

MOV (RO),  sv4o0 

MOV CYCNT, Rl 

TST (PC) + 
SWITCH: .WORD 0 

BEO 1S 
MOV INSTAD, -(SP) 
MOV (SP) @kDISPLAY 
ISR PC, atSP)+ 
BR 3§ 

1S: MOV InsTAD 
MOV 2.08 Pep Lay 

2s: MOV Rea (RO) 
SOB Rt 2s 

3S: MOV SV400, (RO) 

;CHECK THE 1K BLOCK 

JSR PC, CHECK 

;00 TEST SEQ. THIS 
=MANY TIMES 

;SETUP THE STARTING ADDRESS 
;DISPLAY THE TEST ADDRESS 
:G0 TO THE TEST SEG. 

;GO_ CHECK THE 1K BLOCK 
RETURN HERE ON ERROR 

;LOCK_ON THIS PRECHARGE? 
:BR IF YES 
;G0_TO NEXT PRECHARGE 
‘GET RID OF TRASH 
;LOOP IF MORE TO DO 
“LOCK ON THIS MODULE? 
;BR IF YES 
; INCREMENT THE MOD 
IF AODING BIT!3 MAKES 0 
; THEN BRANCH 
;DON’T LET IT GET TO BIG 

160 TO CHECK IF SEGMENTATION IS REQUIRED 

;SEGMENTATION REQUIRED FOR HIGH LIMIT? 
;1F NO THEN BRANCH 
sIF YES THEN TEST IF LOW LIMIT REQ SEGMENTATION? 
HE LOW LIMIT DOES REQ SEGMENTATION BRANCH 

iCoumt Cooks et BAGe pace Oe E 
‘td Cntr aes Nas: BAGE END OF 4K 

BR NEXT 
BR LOOP2 

NEXT: BIT $8100, 24#SWR 
BNE 1$ 
ADO #4 PCHRG 
BIC atC14, PCHRG 
BNE LOOP1’ 

1S: BIT #81701, 2eSWR 
BNE SEOP 
ADD #81113, MOD 
BCS SEGMT 

CMP MOO, HILMT 
BLO Loop 

LOoPi2 2: ike Poor 
s1S GEGMENTATION REQUIRED? IF sh Sia ON MENORY 
: MANAGEMENT AAO SETUP ALL REQUIRED REGISTERS 
ONLY KERNEL INSTRUCTION SPACE IS USED 

SEGMT: CMP #1600, HIBASE 
BHI SEOP 
CMP #1600, LOBASE 

Be Fie ame 
SEGO: MOV Hn Lott 

MOV 140000; MOO 
MOV sic7776° *HILMT 
BR S 

MOV #157776, HILMT 

; BRANCH nm ENABLE SEGMENTATION 
:00 NEXT 4 
:MAKE LOW Ciart AND MODULE 
:0_ON PAGE “PAGE OR 6” 
HIGH LIMIT SAME 4K ON PAGE 
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175452 

175450 

172602 
177570 

CMP HIBASE. LOBASE ;IS IT THE . 1D’ 
BLO SEOP IF YES BRANCH 

SEGMT2: MOV LOBASE, aPAGE ; stt LOW LIMIT ON PAGE 4 
CLR aSR3 USE ONLY I SPACE IN KERNAL 
MOV #77406, RO *MOVE INTO RO 
MOV RO, JKIPDRO :SEGMENT DESCRIPTOR 
MOV RO; SKIPDRi :REGISTER IS SET FOR 
MOV RO; JKIPDRE ;128 BLOCKS WITH_NO 
MOV RO, SKIPORS ;SYSTEN TRAPS. THESE 
MOV RO, SKIPORY :REGISTERS ARE ALSO 
MOV RO, SKIPDRS ;CALLED PAGE 
MOV RO; SKIPORG ;DESCRIPTOR REGISTERS 
MOV RO’ SKIPDR? :ONLY PAGE O AND 4 IS USED 
CLR aKIPARO “MAKE PAGE ADDRESS 0=0 
MOV QSRO_ — ; ENABLE SEGMEMTATION 
BIT sati12, JeSWR TEST SWITCH le 
BNE 2s :BRANCH IF SET 
COM PASFLG *SUl2 NOT SETIE. DO BOTH 
BR 3$ 50 COMPLEMENT AND RESTART 

23: CLR PASFLG ;SW12 SET IE. DO ONE SO RESTART 
3$: JMP BEGING 

[EHH HEHEHE GHG HEEB AEE 
“END OF PASS ROUTINE 
INCREMENT THE PASS NUMBER 
ite au =0 PRINT PASS on END OF PROGRAM 

;IF NONE JUMP TO BEGINS 
iff F LINITS Dee NOT CHOSEN AND ALL OF MEMORY 

E THIS RELOCATES PROGRAM FROM 
iF tast 4K TO SECOND 4K AND SETS UP FOR 
; TESTING THE FIRST 4K. THEN RELOCATES 
:T0 FIRST 4K TO BE ABLE TO START AGAIN. 

BEGe: SOQDO+BEGINE 
LENGTH: 
FROM: riper 
TO: 20000 + FIRST 

S$EOP: TST SELF ;WAS SELF STARTING USED 
BEG SEOP 1 IF NOT JE. LIMITS WERE CHOSEN THEN BRANCH 

;HAS ENTRY INTO THIS SECTION BEEN MADE? 
‘IF YES IE. THIS IS SECOND TIME THEN BRANCH 

TST SKT1i1 ; 
BPL S$ 
CLR aSRO ; 
NOP 

be 
S$: MOV LENGTH, RO sIF NOT IE. FIRST TIME OR THIRD TIME 



G03 
"EST MOS MEMORY MACYli 27.732) 22-SEE-"G is:4G PAGE 32 
DCMSBB. P11 

yy 995970 91679 17773€ Moy FROM, 1 GETTING READY 10 RELOCATE 

|e ee cies dame aces «= Yaa Siew AGU apenas 7 ‘ af, ; MAT 

4 ke 155b5 poppet 175510 MOV a! ANKS ‘Abbr NARI ENG Wr oRree ee 
1410 14 7 175166 CLR LOLMT “SETUP LIMITS 
141 ? } CLR MOD ; MODULE 
141 1276? 017776 17515 MOV #17776, HILMT AND HIGH 
141 lelee 1S: MOV (R1)+,' (R2)+ $FROM INTO TO 
1414 4 SOB RO 1s i REPEAT 
i415 4 1 175214 COM REDONE *BEEN THROUGH ONCE? 
1416 016705 175210 MOV REDONE RS : 
14}7 poste 001401 BEQ 2$ BRANCH IF SECOND TIME THROUGH 
1418 000433 8R 3$ “FIRST TIME GO TO 3$ 
1419 O05452 012737 00000i 003102 2s: MOV #1 a#STBANK 
1420 Borie o1 737 «175200 003104 MOV LStBK, _3#BANKS 
1421 1 ooi100 MOV #1100;SP 
‘4ep O0S472 O0dc40 NOP 
1423 74 010537 002656 MOV RS, J#REDONE 
1404 Ole737 000100 005332 MOV aF LRST, def ROM 
1425 012737 O2e0100 005334 MOV S20000SF IRST, a#T0 
1426 005514 O00c40 NOP 

Nee Gees Gee i 
1458! ore NOP 
1930 005524 oO00e40 NOP 
1431 rpc 000240 NOP 
1432 000137 o0S612 IMP BaSEOP1 
1433 goss 000137 004102 48: IMP IHBEGING 

1435 0127% 021100 MOV #21100, SP 
1436 eee 022656 MOV RS, J#20000+REDONE 
i437 005550 01270! 005332 MOV #FROM RI : 
1438 Ole702 005334 MOV #T0.Re : 
1439 S6e70 o20000 AnD #20000, R1 : 
1440 d20000 ADD #20000 . 
144] 016703 177536 MOV FROM. R3 ; 
1442 005574 O16711 177534 MOV TO, (RL) . 
1443 1 MOV R3, (Re) : 
1444 022652 COM @820000+PASFLG 
Laie 024312 IMP BeBEGING+20000 

1447 175034 SEOP1: TST PASFLG : 
1448 BNE SE0P3 : 
1449 174714 SEOP2: INC $PASS INCREMENT PASS COUNT 
1360 002000 177570 BIT #SW10, JUSWR TYPE END PASS? 
1451 BNE $EOP3 : 
1452 001400 JSR PC, TYPE 
1453 EPASS 
1 1734S4 SEoP3: TST SKT1I 
1 BPL 1§ 
1 172226 CLR aSRO 
1457 176222 1S: IMP BEGIN 
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1 
1 010246 

ies BPs 174740 
ep piers 177817 
1467 029067 174716 
<4 Wie 
1468 167% 174722 

He Ree Bre bec 
14 167% 174714 
14 
1474 016777 174672 
1475 16777 174664 
14 6700 174662 
4 ri 
is Ser 174624 

i 144 
14 ocoon2 

i i 
1a 062703 00002 

14 1433 

ie 10 16 ‘1 t7venn 
14 toed? G1 GBe? 174612 

lias poeoe2 | Oleoe? oodede 
1499 016710 174670 
14 bib760 174656 
14 16 174662 
145% O1b 76 174556 

Nida BORE Biaeo 

2 ee oo 1501 766 ocon002 

155 Boeo7s 12603 
1504 Q06074 012602 
1505 006076 7 
1506 

Ee 
1808 006100 coocco 

1511 O06102 C1024 
1512 OO6104 O10346 

ete pie Bivese 
115 112 1670] 174466 
151 116 16702 174506 
1517? OO0el22 OiCe200 

HO3 
Zze-SEP-"G& 4:4E PASE 32 

SINT 
MOV R2,-(SP, 
MOV R3)-(SP) 

1S MOV INSTAD, RO 
BIC #tC760,R0 
CMP RO, ROW’ 
3£0 4g’ 
MOV INSTAD, -(SP) 

p00000 MOV BCKGRO’ a(SP? 
ADD #2, (SP) 
MOV SVIN2, 3(SP)+ 
BR S$ 

174674 4S: MOV TSTPAT, DINSTAD 
174642 SS: MOV TSTPAT, aTSTADR 

MOV INSTAD, RO 
25: JSR PC, FORMAD 

MOV RO'R3 
MOV TSTADR, R2 
CMP R3,Re 
BEQ 3$ 
ADD #2,R3 
CMP R3'Re 
BEQ 3$ 
ADD #2,R3 
CMP R3,Re 
BEQ 3$ 
CMP R3,HILMT 
BHI 2s 
MOV RO, INSTAD 
MOV (RO), SVINJ 

174610 MOV 2(ROS b S¥Ine 
MOV INSTRI, (RO) 

po0c002 MOV INSTRe, 2(RO) 
oo0d04 MOV INSTR3, 4(RO) 

MOV MSKBIT: -(SP) 
XOR RO, (SP} 
MOV (SP)+,RO 
CMP RO,Re’ 
BEQ Re. 

oooco4 as ADD #2,4(SP) 

MOV (SP)+,R3 
MOV (SP)+/Re 
RTS PC 

TcOL: 0 

CHECK: MOV Re, ($B) 
MOV R3, ~( SP) 
MOV RY’ -(SP) 
MOV RS. -(S5P) 
MOV TSTADR, RI 
MOV INSTAD! Re 
MOV R2,RO 

;PUSH Re ON STACK 
; PUSH R3 ON STACK 
;GET THE INSTRUCTICN AGDRESS 
:KEEP ROW 
AT THE TEST ROW? 
BR IF YES 

;RESTORE BACK GROUND 

;STORE THE TEST PATTERN 
GET THE INSTRUCTIONS ADDRESS 
GO _FORM NEXT INSTUCTION ADDRESS 
CHECK FOR OUT OF RANGE 
PICKUP THE TSTADR FOR CHECKING 
:1§ INSTR. ADORESS = TEST ADDRESS’ 
BR IF YES 
ADDRESS WHERE INSTR2 GOES 
TS IT THE SAME AS TSTADR 
:BR_IF YES 
; INSTR3’S ADDRESS 
:SAME AS TSTADR? 
:BR IF YES 
;WILL_IT GO OFF THE END? 

: SAVE NEW ADDRESS 
;SAVE WHATS AT THE IST TWO 
TEST INSTRUCTIONS ADDRESSES 
LOAD THE INSTRUCTIONS 

‘aR IF _YES 
ADJUST THE RETURN ADDRESS 

;POP STACK INTO R3 
;POP_STACK INTO Re 
GO BACK 

;PUSH Re ON STACK 
:PUSH R3 ON STACK 
PUSH R4Y ON STACK 
PUSH RS ON STACK 

sADDRESS OF THE TEST INSTRI 
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174446 
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22-SEE-7E 

1S: 

ef: 

3§: 

4§: 

cs: 

68: 

103 
14:4€ PHSE 34 

R2,R3 
82. R3 
RO, RY 
#t¢760,R4 
RO. TCOL 
#¢017002, TCOL 
PC ~(SP) 
sCHK1~., (SP) 
(9P)+, ESCAPE 

RS, TSTPAT 

RS, SBODAT 
TSTPAT  SGDDAT 
RO, SBDADR 
PC? SHLT 

7$ 

RO, Re 
4g 
RS, INSTRI 
38 

RRATRT SGDDAT 
RO, SBDADR 
PC, SHLT 

SVINI, (RO) 
7§ 

RO,R3 
6S 
R5, INSTRe 
S$ 
RS. SBDDAT 
INSTRe, SGDDAT 
RO, SBDADR 
PC, SHLT 

SVIN2, (RO) 
7§ 
ROW, RY 
10$ 
TSTPAT,RS 

;ADDRESS OF THE TEST INSTRe 
;USED TO KEEP TRACK OF THE TEST ROW 

;USED TO KEEF TRACK OF THE TEST COL 

;SETUP THE ESCAPE ON ERROR ADDRESS 
;MAKE IT POSITICN INDEPENDANT 

;FORM_ ADDRESS 
;GET THE ROW 
;AND_THE COLUMN 
31S THIS THE INSTRUCTION ADDRESS’ 
;BR IF YES 

;PICK UP THE DATA 
;AT TSTADR? 
;BR IF NO 

;DID THE TSTPAT UNDER TEST CHANGE? 
;BR IF NO 

ah BSP 
?DID INSTR1 UNDER TEST CHANGE? 
‘BR IF NO 

;RESTORE THIS LOCATION 

;AT THE OND INSTRUCTION 
;BR_IF_NO 
;DID_ IT CHANGE? 
;BR IF NO 

;RESTORE THIS INSTRUCTION 

;0N THE SAME ROW AS TSTADR? 

;DID THE PATTERN CHANGE? 
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174222 
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oco200 
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177356 
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017762 

22-SES-76 14:48 PACE 35 

BEG 7S 
MOV RS, SBDDAT 

174166 MOV TSTPAT . SGDDAT 
MOV RO, SBDADR 
ISR PC’ SHLT 

BR 7$ 
10$: CMP RS, BCKGRD 

BEQ 7 
MOV RS, SBODAT 

174132 MOV BCKGRD, SGDDAT 
MOV RO, SBDADR 
JSR PC; SHLT 
3 

7$: ADD #20,R4 
BIC #40760, RY 
BNE 8S 

177406 11%: ADD #1000, TCOL 
177400 BIC #¢037002, TCOL 
177372 BIT #81713, TCOL 

BEQ 8§ 
MOV R1,-(SP) 
MOV #8fT13'BITO1,R! 
XOR RI. TCOL 
MOV (SP)+ Ri 
BR 8$ 

CHK1: MOV (SP)+,RS 
MOV (SP)+/R4 
MOV (5P)+'R3 
MOV (SP)+'R2 
TSTB ss SERFLG 
BNE EXIT 
ADD #2, (SP) 

EXIT: RTS PC 

FORMAD: MOV RO, -(SP) 
BIC #1017762, RO 
ADD #20,R0 
BIT #51T13,R0 
REQ 1S 
MOV R1,-(SP) 
MOV #8tT13!BIT0),R1 
XOR R1.RO 
MOV (SP)4+. RI 

1S: BIC #17762, (SP) 
BIS (SP)+,RO 
RTS PC 

;DID BACK GROUND CHANGE 
;BR IF NO 

;GO TO THE NEXT ROW 
;00N’T LET IT GET TO BIG 
;GO DO NEXT ROW IF NOT TIME FOR A NEW COL 

;GO TO THE NEXT COL 
;DON’T LET IT GET TO BIG 

;IF MORE TO DO GO DO IT 

;POP STACK INTO RS 
;POP STACK INTO RY 
;POP STACK INTO R3 
;POP STACK INTO Re 
;WAS THERE ANY ERRORS? 
;IF YES EXIT 
;SET FOR NO ERRORS EXIT 

;SAVE RO 
:STRIP EVERYTHING BUT THE ROW AND COL 
sADD A ROW 
3C4 
;BR IF NO 

;STRIP THE ROW AND COL 
;FORM ADDRESS 

HBB HEHEHE GHEE HAE EEE 



KO3 
"SST MOS MEMORY MACYI1 27.732) z2-SEP-76 14:48 PAGE 36 
DIMSBB.P11 

1$30 sTHIS ROUTINE IS THE HLT HANDLER 
1631 :Swi0=1 BELL ON ERROR 
1632 :SWig=1 INHIBIT ERROR TYPEOLTS 
1633 -SW1S=1 HALT ON ERROR 
ie 4 gG0,T0 TYPERR ON ERROR 

iP 14 932737 ogec0o 177570 BIT #SH10, d8SWR -BELL ON ERROR? 

eet Oe g00N10 CERO TYPE iNO ~ SKIP 
Pa eta reaped $BELL , 
1640 006632 005267 173714 13: INC SERTTL ;COUNT THE NUMBER OF ERRORS 
164 Dos 1775 BEQ 1$ INSURE SERTTL NOT=0 
164 o20000 177570 SIT #SW13, J8SWR *SKIP TYPEOUT IF SET 
1643 006646 001015 BNE 2$ SKIP TYPEOUTS 
1644 006650 011667 173710 MOV (SP), SHLTAD GET ADDRESS OF HLT INSTRUCTION 
1645 006654 117767 173704 1. 700 MOVB  aSHLTAD. SITEME SAVE THE ERROR ITEM CODE 
1646 Dobbs 162767 000002 173674 SUB #2, SHLTAD 
1647 767 O00046 JSR PC’ TYPERR :GO TO USER ERROR ROUTINE 
1648 006674 004767 000340 JSR PC, TYPE 
1649 906709 47 SCRLF 
1650 37 177570 2s: TST aaSWR “HALT ON ERROR 
1651 006706 100001 BPL 3$ SKIP IF CONTINUE 
1652 006710 000000 HALT ‘HALT ON ERROR! 
1653 O067l2 112767 177777 173634 38: MOVE  #-1, SERFLG 
1654 720 O6e716 oco0c02 ADD #2, (SP) 
1655 74 030737 001000 177570 BIT #6709, assur 
1656 006732 001002 BNE 4§ 
1657 006734 016716 173702 MOV ESCAPE, (SP) 
1658 906740 000207 4g: RTS PC 

1660 006742 010046 TYPERR: MOV RO,-(SP) -PUSH RO ON STACK 
1661 OOB744 O10146 MOV R1'-(SP) :PUSH R1_ON STACK 
1662 OO6746 116700 173610 MOVB SITEMB, RO ‘PICKUP THE ITEM NUMBER 
1663 752 005300 DEC RO FORM AN INDEX FOR THE TABLE 
1664 754 006300 ASL RO 
1655 755 006300 ASL RO 
1656 006760 006300 ASL RO 
1667 762 010746 MOV PC,-(SP) 
1668 7H 716 173710 ADD #SERRTB-. , (SP) 
{663 ADD (SP)+,RO 
1670 006772 012067 O000I1e MOV (RO}+. 1$ :PICKUP THE ERROR MESSAGE 
1671 767 000236 ; 15k PC, TYPE 
167¢ 47 CRLF 
1673 7 000230 JSR PC, TYPE 

1675 007010 oo0000 1S: 0 ERROR MESSAGE POINTER GOES HERE 
167% parole ? 990014 MOV (RO)+,2$ ‘PICKUP THE DATA HEADER POINTER 
i t 00 177570 BIT #81TC8, JHSWR ‘TYPE THE DATA HEADER? 
1678 OO07024 001003 BNE 11$ BR IF NO 
1679 007026 004767 000206 ISR PC, TYPE 
1680 ooo000 23: 0 
1681 012001 11$ MOV (RO)+,R1 GET THE DATA STRING POINTER 
1682 011000 MOV (RO), RO GET THE DATA FORMAT POINTER 
1683 007040 O10746 MOV PC, -(SP) 
1684 007042 062716 170736 ADD ‘-. (SP) 
1685 007046 061600 ADD (SP}, RO 
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16 5 ie Hire HIE: 38 j 7 1738] 
1689 007064 006267 173506 
1690 Net dae 177740 
169] 16767 173526 
1692 007104 906267 173470 
1693 110 7 173464 
1a iy 7 173460 
16 1 2 173454 
169% O0071e% O42767 177740 
1697 oor Las 7 173472 
1698 714 7? 173436 
1639 007144 006267 173432 
1700 007180 O42767 177774 
1701 007156 16 

is Ble od 
1704 bor ies 12601 
170S 007166 012600 
1706 007170 000207 
ea por ie 004067 000074 

1709 bavene 112067 000030 
1710 QO7e04 112067 O00025 
{711 10 112067 177762 

ig Bale Ble 
1714 Bavsen 16 170560 
1715 OO07224 O6e616 

iS ee BESS con Hie teen OM 
1719 Q0723S 000 
1720 007236 000750 
1721 
1722 
1723 
1724 
1725 
1726 007240 010746 
1727 OO7eNe Obe7ib 170538 
1728 616 000002 
1729 Oi eeb? 000004 
1730 67 1716e6 
1731 O07ebe 
1732 wers 4 062716 000002 
1233 7270 000207 
17 
1738 

iH ne 
1739 
1740 

LO3 
22-SEP-76 14:48 PAGE 37 

173816 

173500 
173474 

173446 
173442 

173424 

ALD (SP3+. Ri 
MOV INSTAD, STMPO sSETUP THE COLUMN FOR TYPING 
SWAB STMPO 
ASR STMPO 
BIC #tC37, STMPO 
MOV INSTAD, STMPL SET THE RCW FOR Tr°ING 
ASR STMP1 
ASR STMP1 
ASR STMP 1 
ASR STMP1 
BIC #¢C37, STMPL 
MOV INSTAD, STMP2 :SETUP PRECHARGE FOR TYPING 
ASR STMP2 
ASR STMP2 
BIC 84C3, STMP2 
BR S$ 

108: TST (R1) ; TERMINATOR? 
BNE 3$ *BR IF NO 
MOV (SP)+,R1 *POP STACK INTO RI 
Ov (SP)+,RO :POP STACK INTO RO 

38: JSR RO, SSPACE :GO TYPE SOME SPACES 
4g: -WORD 0 HOW MANY GOES HERE 
5S: MOVB (RO)+,6$ ‘PICKUP NUMBER OF DIGITS TO TYPE 

MOVB = (RO)+,78 “PICKUP THE LEADING ZEROS FLAG 
MOVB = (ROD)+,4S PICKUP THE NUMBER OF SPACES 
MOV (R1)+’-(SP) “PICKUP THE DATA 
MOV PC, (SP) 
ADD #-., (SP) 
ADD (SP$+. (SP) 
MOV a(SP)4.-(SP) 
ISR RO, SB20CT GO TYPE AN OCTAL DIGIT 

6$: .BYTE 0 >HOW MANY DIGITS 
7§: “BYTE 0 ‘LEADING ZERO SWITCH 

BR 10 :LOOP 

HGH GEE EE EEE AE AE 

-THIS IS A SMALL ROUTINE USED TO MAKE THE TYPE POINTERS POSITION INDEPENT 

TYPE: MOV PC,-(SP) GET THE POINTER 
ADD #-., (SP) GET THE PC 
ADD ae(SP), (SP) STRIP THE RELATIVE ADDRESS 
MOV (SP)+,1$ ZAND SAVE IT FOR TYPE OUT 
JSR PC, $TYPE GO TYPE TO 

13: “WORD 0 POINTER TO MESSAGE 
ADD #2, (SP) SETUP TO RETURN 
RTS PC GO BACK 

; SEES ESE EEE EE EERE EE EEE EEE EEE EE HEE De EEE EE EE REE EEE ES 

; ROUT INE TO TYPE SPACES ON THE TTY 

. "ISR RO, SSPACE 
NUMBER OF SPACES 
RETURN HERE 

we
 

we
 

we
 



TEST MOS MEMORY “ACYI1 ¢76732) 
DCMSBB 

1777 

an
 

Pe
e 

bon
e 

Pan
 

Pa
 

ber
e 

Ome
 

Hem
e 

Pan
e 

R
R
I
S
R
—
 
Ss
e 

1787 

Pll 

007272 

007276 

aes 73 

007306 
7 306 es 
7314 

007316 

012067 

005327 

I 
000200 

004767 
boas 
000770 

O40 

900002 

177726 

009 

000267 
000261 

000001 
000006 
ooooos 

000010 

000002 

171670 

— ~~ — 

MO3 
22-SEP-76 i4:48 PAGE 38 

000251 
000245 
000234 

000165 

SSPACE: MOV (RO;+, 23 GET NUMEER OF SPACES DESIRED 
LAND SET RETURN ADR. 

1s: DEC CPC )+ FINISHED? 

a BGE 3 BR IF NO 
5s RTS RO GO HOME 
33: 

JSR PC, TYPE 
ug 
BR 1S 

4g: -BYTE 40,0 -STORAGE FO® ONE SPACE AND TERMINATOR 
Merri riitiitii titi tiiiiidtiitiiittt ert Ele tie rice iia rel gs oo deo 22 oo 
;BINARY TO OCTAL (ASCII) AND TYPE 
;$B20CT---ENTER HERE TO SETUP SUPPRESS ZEROS AND NUMBER OF DIGITS TO TYPE 
*CALL: 
; MOV NUM, - (SP) ;NUMBER TO BE TYPED 
; JSR RO, $820CT ;CALL FOR TYPEOQUT 
; -BYTE N sN=1 TO 6 FOR NUMBER OF DIGITS TO TYPE 
; BYTE ™ 7M=0 TO 3 

;O=SUPPRESS LEADING ZEROS 
; L=TYPE LEADING ZEROS 
;2=SUPPRESS LEADING ZEROS 
;WITH PHYSICAL RODRESS 
;3=TYPE LEADING ZEROS 
;WITH PHYSICAL ADDRESS 

i$8201----ENTER HERE TO TYPE OUT WITH THE SAME PARAMETERS AS THE LAST S$BSOCT OR $B2016 

: MOV NUM, -(SP) 
: JSR RO, $8201 

j $82016---ENTER HERE FOR TYPEOUT OF A 16 BIT NUMBER 

. "Mov NUM. ~(SP) 
: JSR RO, $82016 

;PICKUP THE NUMBER OF DIGITS TO TYPE 
$8201 ;GET THE ZERO FILL SWITCH 

BR 
$82016: MOVB #1, SOFILL :SET THE ZERO FILL SWITCH 

MOVB #6, SOMODE+1 7SET FOR SIX(6) DIGITS 
$8201: MOVB #5, S0CNT ;SET THE ITERATION COUNT 

$B20CT: MOVB (RO)+, SOMODE +1 
MOVB (RO)+, SOF ILL 

MOV R3,-(SP) ‘SAVE R3 
MOV Ru’ -(S5P) SAVE RY 
MOV RS; -(SP) :SAVE RS 
HOVE SOMODE+1 , RH ‘GET THE NUMBER OF DIGITS TO TYPE 

ABD #6,R4 SUBTRACT IT FOR MAX. ALLOWED 
MOVB 4. SOMODE SAVE IT FOR USE 
MOVB SOFILL,RY :GET THE ZERO FILL SWITCH 
BIC #177776, R4 . 
MOV 10(SP),R5 sPICKUP_THE INPUT NUMBER 
CLR R3 CLEAR THE OUTPUT WORD 
8IT8 #2, SOFILL 
BEG 1$ : 
TST SKi1! 
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0$2703 d00040 
1828 007546 110367 000034 
182e9 007552 004767 177462 

105367 o00024 

2e-SEF-76 

170440 BIT 

1S: ROL 

es: ROL 

38: ROL 

4§; INC 

S$: BIS 

78: DECB 

6S: MOV 

8S: -BYTE 

SOCNT: BYTE 
SOFILL: .BYTE 
SOMODE: 0 

NO3 
14:46 PAGE 39 

1$ 
#1, aSR0 
1$’ 
PAGE, - (SF) 
#120000, RS 

(SP) 
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ee
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ee
 

ee
 

ROTATE SB INTO "C" 
-GO DO MSE 
“FORM THIS DIGIT 

;GET LSB OF THIS DIGIT 
TYPE THIS DIGIT? 
:BR_IF_NO 
:GET RID OF JUNK 
TEST FOR 0 
:SUPPRESS THIS 0? 
“BR IF YES 
DON’T SUPPRESS ANYMORE 07S 
MAKE THIS DIGIT ASCII 
MAKE ASCII IF NOT ALREADY 
SAVE FOR TYPING 

;COUNT BY 1 
:BR IF MORE TO DO 
:BR IF DONE 
INSURE LAST DIGIT ISN’T A BLANK 
GO DO THE LAST DIGIT 
RESTORE RS 
s RESTORE R 
7RESTORE R 
sSET Ke Sack FOR RETURNING 

*STORAGE FOR ASCII DIGIT 
TERMINATOR FOR TYPE ROUTINE 
;OCTAL DIGIT COUNTER 
ZERO FILL SWITCH 
‘NUMBER OF DIGITS TO TYPE 
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sHELFRESCLEELEESEEEELARSEETESEARESTESEAPE REE SAS EARS TEPER E FETS ESE REPEAT EES 

oSESREESREELE LL ES EAERSSLRERARELSEERELESSEASFSESE SAS EL EREESELSEL EPTFE LEER ES 

*ASCII MESSAGES 
o42524 952123 osoowo emi: "ASCIZ. /TEST PATTERN/(1IS><12) 
350 o1 oY, O47 122 

ones 051516 051 124 EM2:  .ASCIZ /INSTRUCTION CHANGED/<15><12) 

a 1g ONS 
108 i 020113 EM3: “ASCIZ /BACK GROUND CHANGED/< 15) «12> 

0511 1 pYe1 1b 

SOS Bosets oe 
105 OSi1 051117 DH1: . ASCII VERROR FAILING/<15><12> 

pears a 1 ats 
O41 Deno40 a -ASCIZ /PC ADDRESS EXPECT RCV'D COL ROW PRECHARGE/<15)<12) 
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,ASCIZ /REFER TO SECTION 4.3.1 BEFORE CHOOSING /<15)<1le> 

-ASCIZ /TYPE NUMBER OF 4K BANKS TO BE TESTED AND CR /<15)<1e> 

-ASCIZ /SET SWITCHES/<15><12) 

LASCIZ /STARTING BANK?/<15)< 12) 

: ASCII 

OPNODe: 

STARTB 

O47040 NUMBER: 

OSelee START2: 
o40S0e 
000012 

Sistine 
Glasclar OsBlascGs Zakecks Cod 

fica 
Teale tates taskee 

ale 
N
P
E
 

ES PAS 
ri 

NER 
R
e
 

PEP EERE 
o
o
 

pe 
See 

fe 
ioe 

fan 
eee foe 

feo 
eae fees 

eae 
a 

ee 
ae 

ae 
e
e
 

ee 
e
e
 

e
e
 

e
e
 

Sr 
ae 

a
 

eae 
an 

ean 
en 

pen 
pan 

pee 
pas 

an 
anon 

pm 
pam 

on 
em 

ad 
G
O
O
H
O
O
O
V
O
G
H
O
O
A
D
O
O
O
G
O
C
O
O
O
O
O
N
G
O
H
D
O
O
G
H
O
O
0
G
O
0
G
G
H
0
0
0
0
0
0
0
0
0
0
0
0
0
0
 

oO 

PERRIS 
sor 

nd 
enh 

8 
F
H
F
 

G 
P
A
P
O
 

E
G
 

A
O
 

HG 
ca 

OG 
O
G
 

OG 
d
G
 

HG 
OHS 

O
G
 
O
d
 

HG 
re 

O
k
 
G
E
 

G
G
 

Hh 
rH 

G
h
 
H
H
 

ne 
ee 

G
k
 

ed 
eed 

m
t
 

O
d
 

ad 
ed 

aE 
ek 

t
d
 

t
t
 

o
t
 
e
d
 
O
E
E
 

O
d
 

8 
ed 

wad 
w
k
 

o
d
 

et 
4
 

F
E
A
R
 

RRR 
T ARATE 

SE RRO 
M MRE 



DO4 
ST MOS MEMORY MACYi1 27.732) Zz-SEP- Tc 

OCMS8B.Pil 

~
 

cu 
—_ 
w
w
 

m
o
 

wn 
=
 

w
w
 

~
 

a
 

[vv] 

& 
~ 

- 
wu 

w
 

~
~
 

n
m
 

in 
¢ 

cu 
~
 

= 
. 

a
d
 

=
 

~
 

~“ 
w
 

i
n
 

a
 

tal 
uw 

-
 

Lad 
e— 

TS 
r
 

-
 

Z
 

o
e
 

[S) 
>
 

>
 

«
 

Ley) 
-~ 

S
s
 

~
 

Q
 

=
~
 

=
 

i) 
4 

“3s 
w
 

i 
4 

ce 
Psa 

x
 

a 
r
e
 

) 
a
.
 

Q
 

Qa. 
>
 

a
 

S
o
 

ae 
o
O
 

x
 

ir 

a 
t
a
 

nn 
x
 

~
 

wn 

wu 
~
 

~ 
=
 

= 
2° 

a
 

“
 

a. 
fe 

@ 
-
 

W
w
 

o
 

=
 

o
n
 

pany 
f
d
 

™
 

¥
 

a
 

—
 

a
Q
 

aw 
5S 

a
 

a
 

=) 

o
t
 

o
D
 

a
 

a
.
 

4
 

z
=
 

w
 

NX 
x
 

~4 
w
 

oO 
Pas 

=
 

y
 

4
 

~ 
4
 

r
e
 

Q
a
 

3
 

n
 

g
e
 

-
 

Z
z
 

w
 

~
 

°
 

w
 

Q
 

(vy) 
¢
 

5
 

tal 
a
 

~
 

Q
 

a
 

—
 

&
 

3
 

wn 
x
 

S
y
 

‘ 
S 

 
&
 

=
 

Q
 

a
 

>» 
a
 

t
h
 

=
)
 

=) 

z= 
=z 

ua 
re 

Wi 
wn 

&
 

a
 

2
 

a 
a
 

> 
4
 

=
 

-
 

-
 

s
b
 

 & 
e 

: 
& 

5 
£ 

@ 
_
 

2 
a 

S 
é 

id 
fF 

wy 
e 

~ 
~N 

~
 

~
 

XN 
w
 

Q. 
x
 

~
 

N
 

ia 
N
 

N
 

M
N
 

N
 

a
 

N
 

nm 

3 
8 

3 
B 

8 
3 

s 
Ss 

3g 
Q
 

oO 
q> 

o
O
 

vy 

y
y
 

wn 
w
 

o
o
 

2
 

2
 

Z
 

a 
« 

« 
« 

2 
ay 

a 
2 

‘ 

o
e
 

gh 

oO 

2
 

a
 

=
 

fo} 
we 

‘ ry v if i 

f 
&£ 

a. 
2 

OURABPRRS 
KAN 

SNES 
as 

me 
ates 

SSSNZE 
§ 

ceue 
agg 

arcs 
Prareee 

gare 

o
w
 

= ERRAND RA RDA 
SES CREE EE RMR RMRD REPS PPRIRD 

PERN 
RER BES =o 

E
O
 
O
E
 
E
e
 

e
d
 

n
e
 

ad 
end 

ed 
tek 

d
n
d
 

end 
nd 

ed 
OE 

O
d
 

ed 
nd 

omg 
ed 

eg 
w
d
 

wad 
end 

ad 
wed 

Cae 
O
G
 

nd 
eh 

ed 
eh 

nd 
od 

w
n
 

i
e
 



E04 
22-SEP-76 14:48 PAGE 43 

OS51505 RELOO: .ASCIZ “TO RESTORE LOADER START / 

020123 RELODe: .ASCIZ / PLUS RELOCATION FACTOR/<15><le> 

051105 FIN: -ASCIZ /LOADER RESTORED/<15>¢12) 

- EVEN 
LAST: .WORD 0 
END 



FOY 
. TEST MOS MEMORY MACY}! 27(732) -SEP-76 14:48 PAGE 4S 
peneee B11 CROS aren NC Aare’ = USER SYMBOL 

BANKS 003124 9449 10618 1121 14098 420% 7 7 
BCKGRD gee 11538 1164# 1!71% 176% 12998 1255 1470 158) 1584 

BEGIN2 OO4O42 94 1003 1023 1063 1069 110he 1388 
BEGINS Bow ge 452 799° ««oI111)—Ss«1118@ «©1433-1457 

GINY ] 11308 = 1132 
BEGINS OO0Y245 1143-11488 
BEGINS OOv312 11388 1370 1445 LA! 
Bees Rpesse Gus 1063% 13888 
BITO = 00000! 3948 
8IT00 = O00C0! 3948 486394 )~— «1319 
BITO! = age 92 1198 1271 1324 1898 1621 
Bt = a Ge 
BITO3 = 10 3818 391 
BITOY = 000020 3808 390 
BITOS = OOOOYO 3798 486.389 
BITO& = 000100 3788 460-388 
BITO7 = OOOC00 3778 ©. 387 917 1033 
BITO8 = DOOYOO 3768 490-386 g38 «1154 = 1677 
BITO9 = 001000 3756 460 38S)~—Ss«1 65S 
BIT1 = O00002 3938 
BITIO = 3748 
BIT1i = OO4 3738 
BITle = 010000 3728 
BITI3 = 3718 1195 1271 1276 132 1595 1598 1618 162! 
BITI4 = 3708 #1110 1274 
BITIS = 100000 3698 570 
BIT2 = OOOO 3928 
BITS = 10 3918 
BITY = 3908 
BITS = 389% 
8176 = 000100 3868 
BIT? = 3878 
BIT8 = 3868 
BIT9 = O01000 3858 
BPTVEC= 14 4018 
CHECK 102 1316 «15118 
CHKI  O08S26 1525 1533 16038 
COL 14 B3is 114B% 1199 1196 1270 
CYCNT a34a  1151% 1297 
OF 510310 875 882 889 19098 
OH] 007707 872 16e8 
DH2 O10016 879 «18748 
OHS ne 010143 886 18908 
OI 1 3268 4«1303% 1307% 
OT] 010270 974 881 868 i908 
EMTVEC= yo4e 
EM} 14 871 18518 

e
s
 

eer
 

“5
 

629% 638% 647% 725% 726% 733% 745% 785 786% 

ESCAPE O0eb4e 842" 1Seb# 1657 



peneas B11” CRSSE aEFeRENCE thee’ =—"usde svreors: 

FIRST 000100 410s S48 949 997 106S 1066 1339 1331 1424 1425 
FORMAD 35 1477 16158 
FROM 466 948% 1000 106S5* 13908 1406 We4e = 1427 1441 
FRSTAD 16 4588 
HI BASE Sie 1135* 1337 1350 
HILMT 10 8298 liste §=6Li44e# = =—1329 13g44*e = =1349% 1412% 1488 
INSIDE 3e 8978 898 1231 
INSTAD pS say 8378 1208% 1302 1306 1465 1465 1474% = 1476 1490% 1516 1687 1631 1697 
INSTRi 893e 894 1219 1493 1SS0 1553 
INSTRe O0e7eb 8948 61494 1S62 1S65 
INSTR3 ae 8958 1495 
IN2RD 14 4576 
IOTVEC= QN0020 4028 
K IPARD pop Lae 4368 SBet 753% 1363% 
kKIPARI 134 4378 8 $83 755% 770 800+ 
KIPAR2 000136 438e  S84x 
KIPAR3 000140 4398 8 S8S# 
KIPARY Q00142 4499 SB6X 770% 
KIPARS 000144 441% 7% 8 
KIPARS Q00146 4428 i 603 
KIPAR7 000150 4438 S89% 632 758% 
KIPORO 000112 4Y2Se S7ee 754% 1355 
KIPOR1 QOO0114 4268 $73% 757% 1356% 
KIPORe goat 6 4o7@ S74% 756% 1357% 
KIPOR3 120 4288 8 $75 1358% 
KIPORY 000122 49g 576 1359 
KIPORS 000124 4308 577% 1360% 
K1POR6 ponies 4318 578% 1361* 
KIPOR7 O00 L W3eée 579% = 759% = 1362 
LAST 011510 480 4Be 978 879 1088 1089 20328 
LDINT 005660 1291 14628 
LDPAT  QOO464e2 1e678 
LENGTH 467 947% 999 1064* 13898 1405 
LOADER 4798 8 8©=—984 i034 
LOBASE gS08 11e6% 1139% 1339 1341# 1346% 1350 1382 
LODER ve 481 BSS5# 86-971 976% 1068 1086 
LOLAT 002606 Ses ile7% 134ee 1347% 14108 
LOOP 1 11928 = 13e3 1332 
LOOP le 72 1330 13328 
LOOPe 722 {e918 = =1318 
LPERR OO4S46 12178 
LareK poseey # 10Six 10S2x 1053* 1054 105S* 1056 1057* 1058% 1059% 1060% 1061 1420 

j 7238 = lille 
MEMEND 010771 920 1036 19688 
MMVEC = 000eS0 407@ 86748 787% 
400 pace ls 8308 1128% 1192 1257 1326% 1329 1343% 1348% 1411 
MSKBIT 8388 1154% 1496 
NEXT poste 1293 1317 13198 
NOPARE 01 101 795 19798 
Neer 010674 S41 19578 

010753 We 19658 
oeTOns Ot 3 1107 19188 
OP 1081 1108 19368 
OUTSIO O02740 Q90i# 1166% 11738 1177% 118% 1237 
PRERR 011921 769 19738 
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PAGE e665 
PARCSR= 172100 
PARERR Q11131 

r =7%000001 

R4 =%000004 

TEST MOS MEMORY MGC1i1 276732) 
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22-SEP-76 14:48 PASE 47 
CO0SS REFERENCE TABLE -- USER SYMBOLS 
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103S% 
1304% 
1638+ 
1733% 
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22-SEP-76 14:48 PAGE 48 
CROSS REFERENCE TABLE -- USER SYMBOLS 

658% 
1416% 
1S81 

1136 

1169 

TO4 

977% 978% 
1423 1436 
1S83 1603% 

Se4 S25% 
567% 568 
658 674% 
699 711% 
747% 748 
912% 925% 

1O41% 094% 
1205 le 
1496 = =—1497% 
1S97% 1600 

1408* 1419% 

1221 1319 

1087% 
1$35% 
1793% 

S30% 
628% 
678% 
713% 
781% 
992% 

1193% 
1303 
1501% 
1604 
1661% 
171S% 
1804% 

1040% 

1365 

1275% 
1$50 
1812s 

SS6* 
637% 
685% 
740# 
784% 
996% 
119% 
143S% 
1S11% 
160S9% 
1669 
1727% 
1807% 

1401 

L642 

1276 
1$Se 
1B14+« 

S572 
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686% 
741% 
785% 
100% 
1199% 
1463% 
1$let 
1615% 
1683% 
1728% 
1809% 
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EST MOS MEMORY MACY11 27(7323 
CNS8B.P1I 

1159 
1642 

6608 

1169 

925 

22-SEP-76 14:48 PAG: 49 
CROSS REFERENCE TABLE -- USEF SYMBOLS 

1365 

750 

1041 

916 

775 

JO4 

1s94* 1595 1599% 

1438 1442 

1515 
1179% 1272 1474 
708 738 768 

1011 1013 1020 
1673 16793 17268 

isss* 1906 
1$83*% 1906 

1042 1095 1717 

933 1012 1921 

iSB4# 1906 
16358 

917% 92! 929 

1475 
778 

1035 
1749 

17788 
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1033% 

1$39 
794 

1048 
1829 
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1037 
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1399 i454 
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SLS*BK 001766 
SNULL 001104 
SOCNT porrie 

Ene BORNE 
) 46 

; G l 
43 j 

$SIZEX O01712 
Sect oo7ere 

Stre1  Base08 
STMP2 86 QUeb0e 
$TPE 001102 
STPFLG 001106 
$TPS 001100 
STSTNM O0eS4e 
$TYPE 001110 
SOFILL 007611 
. = 0115!2 

-RECD = 001774 

661% 
530 

1831# 

18S 

923 

1791 
46 
Sle 

943 

22-SEP-76 14:48 PAGE SO 
CROSS REFERENCE TABLE -- USER SYMBOLS 

958 

1790 

1039 

1819% 

1690% 
1694% 
1700% 

1844% 
49e8 

1030 

KO4 

1051 1071 

184S8 

1906 
1695 1656% 1906 
1906 

S408 S67 628 637 
1088 1219 1231 1237 

741 
1525 

744 
1668 

747 
1684 

78e 
1714 



LO4¥ 
TEST MOS MEMORY MACY!1 ¢7(732) 22-SEP-76 14:48 PAGE S2 
OCMSBB.P1! CROSS REFERENCE TABLE -- MACRO NAMES 

BLT sels 
SCOPE 32es 

—— ee ee eee ee ne ne oe one me 



TEST MCS MEMORY MACY!1 27(732) 22-SEP-76 14:48 PAGE 54 
OCMSBB.PI1 CROSS REFERENCE TABLE -- PERMANENT SYMBOLS 

mOD 480 S25 S67 628 631 637 649 641 637 741 744 747 7Be 785 769 
899 3le 975 978 396 397 1003 1607 1016 1030 10Se 1085 1088 1123 1124 

1130 1131 1219 1231 1237 1273 1321 1326 1346 1439 1440 1471 1482 1485 1501 
1519 1S25 1589 1$93 1609 1617 16S4 1668 1669 1684 1685 1666 1714 1715 1727 
1728 1732 1789 1811 

ASL 71 713 714 731 1664 1665 1666 1803 1804 1805 1806 1697 1809 
ASR 686 687 1689 1692 1693 1694 1698 1698 1699 

Brg Bt 660 708 1111 1170 1197 1227 1277 1301 1396 1417 1468 1481 1484 1487 

8c Ed 1533 1S40 1551 1563 1574 1582 1596 1619 1637 1641 1796 1800 1824 

BG 633 1832 
I 961 1074 1143 1338 1489 

Ic $98 678 703 711 993 1193 1195 1200 le0e 1223 1269 1274 1322 1466 1Sel 
1523 1529 1590 1594 1616 1624 1690 1696 1700 1792 1802 1821 

BIS $70 715 1198 1204 1205 1206 1279 1530 1531 1625 1826 1827 
BIT 1438 1189 1169 1196 1276 1319 1324 1365 1450 1595 1618 1636 1642 1655 1677 

BITB 1795 
BLC 1137 1330 1351 
BLOS 1340 
BLT $33 1833 
BNE See Seo 644 680 692 97e 991 394 1069 1160 i263 1282 1320 1323 1325 

1366 1448 1451 1537 i549 1561 1$72 1591 1608 1643 1656 1678 1703 1822 
BPL $37 565 652 676 751 776 922 930 1038 1046 1400 1455 1651 1798 1820 
BR 518 535 604 635 688 710 716 765 796 1023 1138 1167 1174 1178 1233 

1293 1305 1317 1318 1331 1345 1368 1418 1473 1S27 1546 1558 1570 1580 160! 
1701 1720 1751 1780 1813 1835 

CLC $93 963 1076 
CLR S82 bel 639 6$3 674 733 749 753 755 756 777 893 897 913 931 

94S 1031 1047 1067 L19S 1149 1150 1164 1165 1168 1171 1172 1177 1181 1182 
CLAS ides 1363 1369 1401 2410 14il 1456 1794 

CMP 599 632 643 704 960 1073 1136 1142 1281 1329 1337 1339 1350 1467 1480 
1483 1486 1488 1499 1532 1536 1539 1548 1550 {S60 1562 1571 1573 i581 

CMPB 528 679 £o: 
COM 1140 1161 1367 1415 1444 

C 1060 1133 1663 1744 
OECe $32 1819 1821 
EMT 321 
HALT 487 S17 1109 1652 
i ety 1449 1640 1825 1834 

JMP 449 451 452 470 790 1022 1141 1332 1370 1432 1433 144S 1457 
JSR 48S Se? 534 682 693 701 706 708 738 768 772 778 794 915 918 

919 926 932 934 938 940 943 982 985 988 1004 1008 1011 1019 1017 

1020 1034 1035 1042 1048 1092 1095 1098 1104 1106 lille 1291 1304 1316 1452 

ee ee 1S5S 1567 1S78 1586 1638 1647 1648 1671 1673 1679 1707 1717 1730 

MOV 46 466 467 468 479 481 482 483 519 520 Sey $30 556 557 SS8 

$59 S60 S61 Sbe 566 563 $71 $72 573 S74 $75 576 S77 578 $79 

$83 S84 585 586 S87 588 589 &92 603 608 609 610 611 ble 613 



TEST MOS MEMORY MACY!1 27(732) 22-SEP-76 14:48 PAGE SS 
OCMSBB.Pi1 CROSS REFERENCE TASLE -- PERMANENT SYMBOLS 

786 787 788 801 9i1 917 923 924 925 937 942 S46 947 948 349 

Ps a CT es = 9 
107} 1 1083 1084 1086 1087 1089 1090 1094 1108 1118 1150 Ligh Lise 1168 

a 11 lle 1134 1135 2144 1151 11Se 1153 1154 1166 1173 
1192 1194 1199 120) 1203 1207 1208 1217 lee} 1229 1235 1¢39 124] 1243 1255 
1257 1289 1260 1267 1268 1270 1271 1272 1275 1280 1295 1297 1302 1303 1306 
1307 1308 1310 1341 134e 1343 1344 1347 1348 1349 13S2 1354 1358 1356 1357 
1388 1359 1360 1361 1362 1364 1405 1406 1407 1408 1409 i412 1413 1416 1419 
1420 142] 1423 1424 1425 1435 1436 1437 1438 144) 1442 1443 1463 1464 1465 
1469 1470 1472 1474 1475 1476 1478 1479 1490 1491 1492 1493 1494 1495 1496 
1498 1503 1504 1$11 1$le 1$13 1514 1515 1516 1517 1518 1$20 1S2e 1Se4 1526 
1535 1541 {S42 1543 1$Se 1$53 1554 1557 1564 1S6S 1566 1569 1575 1576 1577 
1983 ise4 1S85 1597 1598 1600 1603 1604 160S 1606 1615 1620 1621 1623 1644 
16 1660 1661 1657 1670 1676 1681 1682 1683 1687 1691 1697 1704 1705 1712 
1713 1716 1726 1729 1742 1784 1785 1786 1793 1801 1817 1836 1837 1838 18393 

MOVB $21 $38 677 699 1645 1653 1662 1709 1710 1711 1778 17793 1781 1782 1783 
NEG eS 1790 1791 1678 

eeET ora 1402 1403 1404 1422 1426 1427 1428 1429 1430 1431 

ROL S34 595 596 597 964 965 966 967 968 969 1077 1078 1079 1080 1081 
1082 1808 1610 18le 1814 1815 1816 1818 

ROR Bg° 1053 1054 1055 1056 1057 1058 1059 

RT ose e5 659 698 734 895 899 1505 1610 1626 1658 1706 1733 1747 1840 
$08 469 484 894 898 981 1002 1091 1125 1132 1261 1309 1414 
ae bee 646 959 1072 1129 1139 1646 

TST S23 569 630 642 651 684 695 750 » 764 775 9el 929 971 390 1037 
1045 1068 1299 1395 1399 1447 14S4 1650 1702 1797 1823 

TSTB 515 536 S62 675 1607 
XOR 1278 1497 1599 1622 
-ASCIT 844 845 1862 1874 1890 1918 1939 2003 
-ASCIZ B43 846 1851 1854 1858 1865 1880 1896 1916 1927 1936 1946 1954 1957 1965 
BLKE 168 197 1979 1986 1996 2007 2011 2018 2023 e028 

BYTE Si Sil Sle 513 773 774 814 815 817 818 927 928 986 987 1009 
101 1018 1019 1043 1044 1096 1097 1718 1719 1752 1841 1842 1843 1844 1909 
1910 1911 1912 1913 1914 i915 

-ENABL 289 
END 2033 
-EQUIV 321 322 324 337 338 357 358 359 360 361 362 363 364 365 366 

385 386 387 388 389 390 391 392 393 304 

“PAGE 408 448 462 491 662 718 737 803 856 891 902 1846 

WORD 410 660 661 717 808 809 810 B11 Ble 813 816 819 820 Bel 822 

823 824 82S 826 827 828 829 830 831 832 833 834 835 836 837 

838 839 840 841 B42 847 848 849 850 851 852 853 854 85S 901 

939 944 1300 1708 1731 1906 2032 



ves” MCS MEMORY MACYS] 27.732) 
OCMS88.P 1) CROSS REFERENZTE TRELE -- PERMANENT SYMBOLS 

ERPORS DETECTED: 0 
DEFAULT GLOBALS GENERATED: c 

22-SEP-75 it:48 PAGE SE 

r .SEQ/SOL/ CRE /PRGHUM NL : TOC =DCMSBB 
SECONDS Mie 2 £123 

RUN-TIME RATIO: 97/20=4.2 
CORE USED: 8K (15 PAGES) 

BO g 


