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1.0 GENERAL PROGRAM INFORMATION. 

Ll PROGRAM PURPOSE (ABSTRACT) 

THIS PROGRAM HAS THE ABILITY TO TEST MEMORY FROM ADDRESS 
300G0G TO ADDRESS 757777. IT DCES SO USING: 

-- A. UNIQUE ADDRESSING TECHNIQUES 
B. WORSE CASE NOISE PATTERNS, AND 
C. INSTRUCTION EXECUTION THRUOUT MEMORY. 

THERE IS ALSC A SPECIAL ROUTINE T0 TYPE OUT ALL UNIBUS 
ADDRESS RANGES WHICH DO NOT TIMEOUT, AS WELL AS TWO‘e) TOGGLE 
IN ADDRESS TESTS PROVIDED IN SECTION 6.1 OF THIS DOCUMENT. 

l.2 SYSTEM REQUIREMENTS 

A. HARDWARE REQUIREMENTS 

POPLL FAMILY PROCESSOR WITH A MINIMUM CF 1SK OF ‘MEMORY. 

M7259 PARITY MEMORY CONTROL MODULE. 
KT11 MEMORY MANAGEMENT. 

8. SOFTWARE REQUIREMENTS 

THE SMALLEST UNIT OF MEMORY THIS PROGRAM WILL RECOGNIZE 
IS 4K. IF ANY ADDRESS IN A 4K BANK CALISES A TIME OUT 
a ald ENTIRE SANK OF MEMORY IS IGNORED BY THE 

THE PROGRAM IS DESIGNED TO EXERCISE THE VECTOR PORTION OF 
MEMORY (LOCATIONS 9-776) IN EXACTLY THE SAME MANNER AS 
THE REST OF MEMORY. TO MAKE THIS POSSIBLE, WITHOUT 
REQUIRING MEMORY MANAGEMENT, NO SOFTWARE TRAPS ARE USED 
IN THE PROGRAM. ThIS MEANS THAT IF MEMORY MANAGEMENT IS 
NOT GVAILABLE OR IS DISABLED (SWl2=1), IF THE PRCGRAM IS 
RELOCATED OUT OF BANK 0. IF LOCATION 0-776 ARE SELE-TED 
FOR TEST, AND IF AN UNEXPECTED HARDWARE TRAP OCCURS, ThE 
RESULTS WILL BE UNPREDICTABLE. 

THE PROGRAM HAS THE PROPER INTERFACE CO 
RUNNING UNCER THE AUTOMATED MANUFACTURIN 
SYSTEM - ACTLL. 

DE 10 A 
u > 

T LOW 
TEST LINE 

RELATED DOCUMENTS AND STANDARDS 

PROGRAMMING PRACTICES - DOCUMENT NO. 175-003-009-01 
POP-11 MAINCEC SYSMAC PACKAGE - MAINDEC-11-DCQAC-B-0 
POP11/40 PROCESSCR HANDBOOK 
MF1L-U-UP CORE MEMORY SYSTEM MAINTENANCE MANLAL Y
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148 MAINDEC-11-DZQMC-B-D O-124K MEMORY EXERCISER, 16K VERSION. PAGE 5S —* 

138 - 936 = 16K X<¥ DRIVE | _ id? Bea = HEE eNcP ENE arr 
is! M8293 - 16K UNIBUS TIMING 
1S2 M7259 - PARITY CONTROL 

1.4 DIAGNOSTIC HIERARCHY PREREQUISITES 

BEFORE RUNNING THIS PROGRAM, A CPU DIAGNOSTIC SHOULD BE RUN 
TC VERIFY THE FUNCTIONALITY OF THE PROCESSOR AND POP-11 
INSTRUCTION SET. 

IF MEMORY MANAGEMENT IS TO BE USED, THEN THE KT11 OIAGNOSTIC 
SHOULD ALSC BE RUN BEFORE THIS PROGRAN. 

POP-11/0S - MAINDEC-11-DZQKC Ny 
POP-11/eC - MAINDEC-11-DZQKC eet 

P-L At 5 RUMI A vs 
POP-11/4S - MAINDEC-11-DCQKC 
KT11-C - MAINDEC-11-DCKTA THRU DOCKTF 
KT11-0 ~ MAINDEC-11-DBKTA THRU DBKTF 

1.5 ASSUMPTIONS 7 

THIS PROGRAM ASSUMES THE CORRECT OPERATICN OF THE CPU AND, IF 
USED, THE MEMORY MANAGEMENT OPTION. 
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2.0 OPERATING INSTRUCTIONS ps 
2.1 LCADING AND STARTING PROCEDURES ~4 
2.1.1 LOAD THE PROGRAM USING ANY STANDARD ABSCLUTE LIADER. 4 
2.1.2 STARTING ADDRESS 200: wi 

NORMAL PROGRAM EXECUTION. 

STARTING ADDRESS 204: 

ALLOWS THE OPERATOR TO INPUT, VIA TELETYPE CONVERSATICN, 
FIRST AND LAST ADDRESSES TO BE EXERCISED, AND A DATA PATTERN 
TO BE USED IN TESTS & AND 7. 

2.1.4 STARTING ADDRESS 210: 

RESTART PROGRAM USING PREVIOUSLY SELECTED PARAMETERS. 

2.1.5 STARTING ADDRESS 214: 

RFSTORE LOADERS AND HALT. THIS ROUTINE IS_ CAPABLE OF 
Re OCATING THE PROGRAM BACK TO BANKS 0 ANO 1 IF THE PROGRAM 
WAS HALTED WHILE RUNNING THE TOP TWO BANKS OF MEMORY. THERE 
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202 HRE SPECIAL PROCEDURES REQUIRED FOR THIS SITUATION. 
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€.1.6 

2.2 

2.3 

FE THER RnoGRH BRRANETER SELECTION (Saezou OR BY OGHNTHG 
WITH SWOS=1, THEN: 

LOAD ADDRESS e214, 
PRESS START. 

B. IF RUNNING WITHOUT MEMORY MANAGEMENT, THEN: 

LOAD ADDRESS <214+RELOCATION FACTOR> 
(RELOCATION FACTOR IS TYPED WHEN THE PROGRAM IS 
RELOCATED), 

FRESS START. 

C. IF RUNNING WITH MEMORY MANAGEMENT AND THE UNIBUS HAS NOT 
BEEN, TNT TAL IZED (VIR RESET INSTRUCTION, START SWITCH, 

LOAD ADDRESS 777707 (PC) 
DEPOSIT 214 
PRESS CONTINUE 

D. IF RUNNING WITH MEMORY MANAGEMENT AND THE UNIBUS HAS BEEN 
INITIALIZED: 

LOAD ADDRESS 772340 (KIPARC) 
DEPOSIT « (RELOCATION FACTOR) 7120) 
(EXAMPLE: RELOCATION FACTOR=S49000, THEN 

DEPOSIT O0S400) 
LOAD ADDRESS 777572 (SRO) 
DEPOSIT 000001 
LOAD ADDRESS 777707 (PC) 
DEPOSIT ely 
PRESS CONTINUE 

STARTING ADORESS 220: 

BYTE ADDRESS MEMORY MAP TYPEQUT ROUTINE. THIS ROUTINE 
PERFORMS OATI, DATIP, DATO, AND DATOS ON ALL POSSIBLE 
AODRESSES. AND TYPES THE RANGES OF ADDRESSES WHICH DO NOT 
CAUSE A TIMECUT TRAP. 

SPECIAL ENVIRONMENTS 7 

IF THE PROGRAM IS RUN IN QUICK VERIFY MODE UNDER ACTLL THE I 
PROGRAM IS DONE AFTER THE FIRST PASS. ALSO, THE PROGRAM DOES 
NOT RELOCATE TO TEST THE LOWER 8K OF MEMORY. 

PROGRPM OPTIONS 

SWiS = 1 OR UP.... HALT ON ERROR 
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SW14 = 1 OR UP.... LOOP ON TEST 

PAGE 10 
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MAINCEC-11-D2QMC-B-D O-124K MEMORY EXERCISER, 16K VERSION. PAGE 7 

SW13 = 1 OR UP.... INHIBIT ERROR TYPEOUT 

SWie = 1 OR UP.... INHIBIT MEMORY MANAGEMENT (INITIAL 
START ONLY) 

SWil = 1 OR UP.... INHIBIT SUBTEST ITERATION 

SWI0 = 1 OR UP.... RING BELL ON ERROR 

SWI = 1 OR UP.... LOOP ON ERROR 

SW8 = 1 OR UP.... LOOP ON TEST IN SWR<4:0> 

SW7 = 1 OR UP.... INHIBIT PROGRAM RELOCATION 

SWE = 1 OR UP.... INHIBIT PARITY ERROR DETECTION 

NOTE: WITH PARITY ERROR DETECTION ENABLED MEMORY FAILURE 
WHILE RUNNING THE WORSE CASE NOTSE TESTS (NON-PARITY 
CAN CAUSE _A PARITY ERROR. THE ROR PRINTOUT ON A 
PARITY ERROR OOES NOT TYPE THE E500 DATA. THUS A BIT 
DROP_OR PICKUP _WILL NOT BE TYPED AS SUCH. IT IS BEST 
TO. RUN THE PROGRAM FOR 1 PASS WITH PARITY DISABLED, 
THEN, RESTART THE PROGRAM WITH PARITY ENABLED. 

SWS = 1 OR UP.... INHIBIT EXERCISING VECTOR AREA 
(LOCATIONS O-1000:. 

EXECUTION TIMES 

EXECUTION TIME IS DEPENDENT ON TYPE OF MEMORY, AND AMOUNT OF 
MEMORY. WORSE CASE RUN TIMES WITH 909NS MEMORYS ARE: 

A. FOR Nol PARITY MEMCRY 
FIRST PASS: 4S SECONDS + 3 SECONDS PER 4K 

FULL PASS: 3 MINUTES PER 4K 

ITERATION INHIBITED: 45 SECONDS PER 4K 

8. FOR Parity MEMGRY 
FIRST PASS: 45 SECONDS +10 SECONDS PER 4K 

FULL PASS: 4 MINUTES PER 4K 

ITERATION INHIBITED: 1 MINUTE PER 4K 

ERROR INFORMATION 
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3.1 ERROR REPORTING 

3.2 

THERE ARE A TOTAL OF 3:(8) TYPES OF ERROR REPORTS GENERATED 
BY THE PROGRAM. SOME OF THE KEY COLUMN HEADING MNEMONICS ARE 
DESCRIBED BELOW FOR CLARITY: 

PC = PROGRAM COUNTER OF ERROR DETECTION CODE. 
(V/PC=P/PC ) 

V/PC = VIRTUAL PROGRAM COUNTER. THIS IS WHERE THE ERROR 
DETECTION CODE CAN BE FOUND IN THE PROGRAM LISTING. 

P/PC = PHYSICAL PROGRAM COUNTER. THIS IS WHERE THE ERROR 
DETECTION CODE IS ACTUALLY LOCATED IN MEMORY. 

TRP/PC = PAYSICAL PROGRAM COUNTER OF THE CODE WHICH CAUSED A 

MA = MEMORY ADDRESS 

REG = PARITY REGISTER ADDRESS. 

PS = PROCESSOR STATUS WORD. 

IUT = INSTRUCTION UNDER TEST. 

S/B = WHAT CONTENTS SHOULD BE. 

WAS = WHAT CONTENTS WAS. 

ERROR HALTS 

WITH THE ’HALT ON ERROR’ SWITCH (SW1S) NOT SET THERE ARE 
SEVERAL PROGRAMMED ’HALTS* IN THE PROGRAM: 

A. IN THE ERROR TRAP SERVICE ROUTINE FOR UNEXPECTED TRAPS TO 
VECTOR 4. THIS ONE WILL OCCUR IF A OND TRAP TO 4 OCCURS 
BEFORE THE ERROR REPORT FOR THE FIRST HAS HAD A CHANCE TO 
BE PRINTED OUT. 

IN THE RELOCATION ROUTINE IF THE PROGRAM IS _ SEING 
RELOCATED BACK TO THE FIRST 8K OF MEMORY AND THE PROGRAM 
CODE WAS NOT ABLE TO BE TRANSFERRED PROPERLY. 

IN THE CASE OF ERROR REPORTING AND THERE IS NO TERMINAL 
TO ALLOW THE INFORMATION TRANSFER. 

IN THE POWER FAIL_ROUTINE IF THE POWER UP SEQUENCE WAS 
STARTED BEFORE THE POWER COWN SEQUENCE HAD A CHANCE TC 
COMPLETE ITSELF. 

IN THE MEMORY MAPPING ROUTINE OR ANY OF THE ADDRESS 
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CONTROL ROUTINES, FAILURES TC FIND A MEANINGFUL MAP. 
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PAGE 9 O-12e4K MEMORY EXERCISER, 16K VERSION. 

PERFORMANCE AND PROGRESS REPORTS 

NOT APPLICABLE 

DEVICE INFORMATION TABLES 

THE FOLLOWTNG IS A PICTURE VIEW OF A PARITY CONTROL STATUS 
REGISTER, WHICH WILL SHOW BIT ASSIGNMENTS AND DEFINITIONS, TO 
PROVIDE A HANDY REFERENCE: 

15 14 13 le 11 10 09 08 O07 06 OS O4 03 O2 91 O0 

BIT ASSIGNMENTS ARE DEFINED AS FOLLOWS: 

BITLS PARITY ERROR 

BITS 11-S ERROR ADDRESS HIGH ORDER ADDRESS 
BITS OF ADDRESS OF 
PARITY ERROR (BITS 
17-11 OF SDDRESS) 

9I1T02 WRITE WRONG PARITY NORMAL PARITY (ODD) 
WHEN CLEAR: OTHER 
PARITY (EVEN) WHEN SET 

BITOO ACTION ENABLE NO ACTION WHEN CLEAR 
TRAP TO VECTOR 114 
WHEN SET 

SUB-TEST SUMMARIES 

SECTION 1: ADDRESS TESTS. 

THESE TESTS VERIFY THE UNIQUENESS OF EVERY MEMORY ADDRESS. 

TEST 1 WRITES AND READS THE VALUE OF EACH MEMORY WORD 
ADDRESS INTO THAT MEMORY LOCATION. AFTER ALL MEMORY HAS BEEN 
WRITTEN, ALL LOCATIONS ARE CHECKED AGAIN. 

TEST 2 WRITES THE BYTE VALUE OF EACH ADDRESS INTO THAT BYTE 
LOCATION AND CHECKS IT. 

TEST 3 WRITES THE COMPLEMENT OF EACH WORD ADDRESS INTO THAT 
LOCATIO! AND CHECKS IT. 



MALNDE CS 21 -DOIMC-B-0: 
CoOMCB. Pie 

3 

A EY SE ee 

B02 
C-le4h MEMORY EXERCISER, 16K VER MACYI1 27(732) 10-SEP-76 12:01 PAGE 15 

fest 4 WRITES THE 4K BANK NUMBER INTO EACH BYTE OF THAT BATH 
je CHECKS IT. 
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435 
435 TEST S_ WRITES THE COMPLEMENT OF THE BANK NUMBER INTG EQCH 
138 BYTE OF THAT BANK AND CHECKS IT. 

438 
432 6.2 SECTION 2: WORST CASE NCISE TESTS. 

44] THESE ARE INTENDED TO APPLY MAXIMUM STRESS 10 THE VARISUS 
we TYPES OF POP-11 CORE MEMORIES. 

wi TEST & AND TEST 7 ARE SUPPLIED TO ALLGW THE OPERATOR 10 
44S SELECT @ SINGLE WORD DATA PATTERN (SQ=204) ANC “COPE AN 
+46 EITHER THE WRITING (DATO) IN TEST 6 OR THE READING (DATI> IN 
mai TEST 7 OF THAT CATA. 

at TEST 10 WRITES ANC THEN NE GhESKS A SERIES OF SINGLE wORD 
#50 PATTERNS WHICH ARE CESIGNED TO STRESS PARITY MEMO 

453 TEST 11 WaITES BLL MEMORY WITH 1°S IN EVERY BIT ANC THEN 
453 “RIPPLES” A “O" THROUGH LT. 

4&5 TEST 12 WRITES ALL MEMORY WITH O'S IN EVERY BIT AND THEN 
456 "RIPPLES" A “1° THROUGH IT. 

420 TEST 13. WRITE A PATTERN WHICH COMPLEMENTS WHEN ACDRESS BIT 1 
485 X6R ADDRESS BIT 8 COMPLEMENTS. THIS CREQTES nA “CHECKERBOARD” 
460 PATTERN IN CERTAIN MEMORY ARCHITECTURES. 

Ges TEST 14.15)16, AND 17_ WRITE A EATTERN WHICH COMPLEMENTS MHEN 
153 AODRESS BYt 3°XOR BIT 9 ZOMPLEMENTS 

365 “EST 20 WRITES A PATTERN WHICH COMPLEMENTS WHEN ACDRESS 
455 SIT 8 XOR SIT 13 COMPLEMENTS. 

ze TEST 21 WRITES WRONG PARITY IN EACH BYTE CF MEMORY AND 
4ES CHECKS THAT THE PARITY CETECTION LOGIC WORKS. THIS TEST IS 
10 SKIPPED FOR NON-PAR:TY MEMORY 

472 TEST 22 WRITE “RANDOM PROSRAM CCDE ‘HROUGH MEMCRY AND 
a CHECKS IT. 
47 

475 
47E 6.3 SECTION 3: INSTRUCTION EXECUTION TESTS. 

476 THIS GROUP OF TESTS PLACE INSTRUC"IONS IN THE MEMORY UNDER 
479 TEST, THEN EXECUTES THE INSTRUCTIONS, AND FINALLY, CHECAS 
4e0 THAT’ THEY EXECUTED CORRECTLY. 

462 TEST 23 EXECUTES AN INSTRUCTION WHISH COES A SATI AND A DATO 
463 CN THE MEMORY UNDER TEST. 

465 TEST 24 EXECUTES AN INSTRUCTION WHICH DOES A DATS ANC A 
426 DATOB ON THE OW BYTE OF MEMORY UNDER TEST. 
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433 VEST 25 “XECUTES AN INSTRUCTION WHICH DOES A ODATI ANC A 
433 DATOB 0 OB ON THE HIGH S/TE. 
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6.4 

ree 26 EXECUTES AN INSTPUCTION WHICH DOES A DFTIP AND A 

TEST e7 EXECUTES AN INSTRUCTION WHICH DOES A ODATIP AND A 
DATOB ON THE LOW BYTE. 

TEST 30 EXECUTES AN INSTRUCTION WHICH ‘DOES A DATIP AND A 
DATOB ON THE HiGH BYTE. 

TEST 31 EXECUTES A SERIES OF INSTRUCTIONS DESIGNED TO STRESS 
OR “HEAT” THE MEMORY. 

SPECTAL TOGGLE IN TESTS 

6.4.1 w~fOGGLE-IN-PROGRAM a1 

THE FOLLOWING IS AL TOGGLE IN MEMORY ADDRESS TEST. THIS TEST 
1S USEFUL_ WHEN ADDRESS SELECTION FAILURE IS SUSPECTED 
TRVOLVING” THE FIRST "eK OF MEMORY. THIS PROGRAM WRITES THE 
VALUE OF EACH ADDRESS INTO ITSELF STARTING WITH THE LOWER 
LIMIT AND CONTINUING TO THE UPPER LIMIT. AFTER ALL ADDRESSES 
HAVE BEEN WRITTEN EACH ADDRESS IS CHECKED FOR THE CORRECT 
CEN Ne WITH THE UPPER LIMIT AND CONTINUING TO THE 

LOCATION CONTENTS MNEMONTC COMMENT 
Q 012790 1 MOV #S0,RO  ;3ET FIRST ACORESS 

le 000050 -TO TEST 
: (EXAMPLE START ADDRESS: 

14 619901 MOV RO,R1 :SAVE IN R1 
3 029037 18: CMP RC. geSWwR ;CHECK UPPER LIMIT 
20 177570 3 CIN SWITCH REGISTER} 
2e 091403 BEO 2S “GRANCH IF AT UPPER LIMIT 
ou 919010 MOV RC. (RO} :LCAD VALUE INTO ACORESS 
cb 00S720 TST (RO+ :STEP TO NEXT ADDRESS 
30 090772 BR 1S “LOOP UNTIL SONE 
3e €10904 23: MOV RO,RY :SAVE UPPER LIMIT 
34 920001 ‘3S: CMP RO,R1 :CHECK IF AT LOWER LIMI7 

#36 001767 BEQ 1S :BRANCH IF DONE 
40  de4000 CMP -(RO},RO :CHECK DATA WRITTEN 
42. 001774 BEO 2$ : BRANCH IF Ck 
44 = 990900 HALT :ERR . 
ue 000772 BR 3S EGG BACK 

RAFTER TOGGLING THE PROGRAM LA=10##SET UPPER LIMIT##, START 

NOTES: THE UPPER LIMIT ADORESS OBTAINED FROM THE SWITCH 
REGISTER MAY BE CHANGED OURING PROGRAM OPERATION. 
HOWEVER OCCASIONALLY THE PROGRAM MAY HALT BECAUSE OF 
“SWITCH BOUNCE’. _(THE BEST PROCEDURE WHEN CHANGING 
LIMITS IS TO STOP THE PROGRAM MAKE THE CHANGE ANC 
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CONTINUE.) THE LOWER LIMIT ADDRESS (12) MAY SE FATCHED 
TQ ANY DESIRED ADDRESS. 

“t
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$$9 
$81 6.4.2  TOGGLE-IN-PROGRAM #2 
P} 

553 THE FOLLOWING IS ALSO A TOGGLE IN PROGRAM TO BE USED WITH 
554 TOGGLE-IN-PROGRAM #1 FOR MORE COMPLETE RODRESS TESTING. THIS 
aS PROGRAM WRITES THE uf MPLEMENT veLUE OF ADORESS INTC 
5 Is LF STARTING H THE UPPER LIMIT AN aint TO THE 

os? OWER LIMIT. AFTER ALL ADDRESSES HAVE BEEN WRITTEN EACH 
558 LADRESE IS CHECKED FOR THE CORRECT cANTENTE STARTING WITH THE 
559 LOWER LIMIT ADDRESS AND CONTINUING TO THE JPPER LIMIT. 
360 TOGGLE IN THE FOLLOWING PATCHES TO THE PROGRAM ABOVE. 
bn} | 
Sb THESE ARE THE PATCHES TO TOGGLE-IN-PROGRAM #1: 
=o 

S63 LOCATION CONTENTS MNEMONIC COMMENT 
S65 le 100 “CHANGE LOWER LIMIT 
Be8 ig oo14a4 BEQ 4$ “BRANCH TO PRCSRAM s2 

508 THESE ARE THE ACDITIONS TO TOGGLE-IN-PROGRAM #1: 

579 LOCATION CONTENTS MNEMONIC COMMENT 
rel 50 010402 4S: MOV R4Y.R2 -GET UPPER LIMIT 
28 52 QO&142 SS: COM -(Re) :COMPLEMENT ADDRESS 
73 54 02020! CMP R2,R1 -CHECK IF AT LCWER LIMIT 

574 Sb 001375 BNE 5S. :LOOP UNTIL DONE 
575 60 029204 68: CMP R2,R4 “CHECK IF AT UPPER LIMIT 
576 be  O017S5 BEQ 1S 760 TO PROGRAM 1 IF OcCNE 
57? 64 010203 MOV R2,R2 *GET VALUE OF acoRess 
578 6 005103 COM R3 :COMPLEMENT VALUE 
579 70 de0322 CMP R3,<Rei+ :CHECK ADDRESS 
580 72 6017" GEO 63° >BRANCH IF OK 
581 74 occo09 HALT ERROR 
8c 76 009770 BR 6$ -GO CHECK NEXT ADORESS 

584 
58s 7.0 PROGRAM FUNCTIONAL FLOW CHARTS 
586 ATTACHED 
557 
See 
639 8.0 PROGRAM LISTING 
soc ATTACHED 

a
a
n
 

> 
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391 Y, 

.TITLE MAINDES-11-DZQMC-B-D: O0-124K MEMORY EXERCISER, 16K VER 
:COPYRIGHT (C) 1975 
sOIGITAL EQULPNENT CORP. 

: SMRYNARD MASS. O1754 

| SPROGRAN BY BRUCE BURGESS. KEN CHAPMAN 

tSTHIS PROGRAM WAS ASSEMBLED USING THE PDP-11 MAINDEC SYSMAC 
: #PRCKAGE (MRINDEC-i1-DZQAC-B1), AUG 29, 1975. 

604 
e095 -SBTTL OPERATIONAL SWITCH SETTINGS 

607 :% SWITCH USE 
608 SR tere tert sersrscrssssss 
629 :# 1S HALT ON ERROR 
619 3% 14 LOOP ON TEST 
611 -# 13 INHIBIT ERROR TYPEOUTS 
&le2 *& 12 INHIBIT KT11 (AT START TIME ONLY) 
613 3% ll INHIBIT ITERATIONS 
£15 3% 19 BELL ON ERROR 
61S 3% 9 LOOP ON ERROR 
616 2% g LOOP ON TEST IN SWR<4:0) 
Sh 1% ? INHIBIT PROGRAM RELOCATION 
618 :# 6 INHIBIT PARITY ERROR CETECTION 
EI 2 5 INHIBIT EXRERCISING VECTOR AREA. 

be! .SPTTL BASIC DEFINITIGNS 

623 :#INITIAL ADDRESS OF THE STACK POINTER ### 1100 #2# 
B24 001190 STACK= 1:00 
62S “EQUITY EAT. ERROR ;sBASIC DEFINITION OF ERROR CALL 
626 “EQUIV IOT: SCOPE -:BOSIC DEFINITION OF SCOPE CAL! 
627 177776 pS= 177776 tS BROCESSOR STATUS WORD 
629 .EQUIV PS,PSW 
629 177774 STKLMT= 172774 -STACK LIMIT REGISTER 
639 177772 PIRG= 177772 : BROGRAN INTERRUPT REQUEST REGISTER 
631 177579 CSWR= 177570 :sHAROWARE SWITCH REGISTER 
Bae 177579 ODISP= 177570 -:HARDWARE DISPLAY REGISTER 

£34 ,#GENERAL PURPOSE REGISTER DEFINITIONS 
635 o20000 Ro= “0 -GENERAL REGISTER 
£36 gosco: Rl= %) GENERAL REGISTER 
637 ocosoe2 Ro= “2 :GENERAL REGISTER 
638 noa03 R3= “3 >:GENERAL REGISTER 
£39 gooco4 RY= “4 ::GENERAL REGISTER 
640 eoocos RS= 4S >:GENERAL REGISTER 
641 900096 R&= “6 : GENERAL REGISTER 
é42 009007 R?= t CENERAL REGISTER 
643 JEQUIV fe, sp =: STACK POINTER 
p44 “EGUIV R7.PC ;:PROGRAM COUNTER 

s#PPIORITY LEVEL DEFINITIONS 
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4? g909c93 
b4g ea 

l pe ape 
Sl 000290 
§52 CO92e4C 
§53 000300 
654 000340 
§55 
655 
657 10¢900 
658 340900 
659 Oeco0d 
660 010000 
661 004000 
&$2 992000 
63 001900 
664 000400 
6ES oo02c0 
665 00°:00 
667 000040 
6&8 000020 
669 oo1e 
&r ceocc4 
671 000002 
672 C0000: 
673 
674 
675 
676 
677 
&78 
679 
80 
681 
682 
683 
684 
685 100000 
§8& 340000 
687 20000 
688 10000 
689 994000 
639 co20C0 
691 001000 
69¢ 000400 
692 000200 
694 000100 
635 ocoo4o 
696 o000e0 
697 000019 
698 000004 
633 cocode 
700 oe9091 
701 

o
w
s
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PRO= sO sPRIORITY LEVEL 2 
PRiz 49 see OR TY LEVEL i 
PRe= «10 RITY LEVEL 
PR3= «14 ‘+B BR TY LEVEL 3 
PRH= = 209 ; PRIOR ITY LEVEL 4 
PRS= 240 ; PRIORITY LEVEL 5 
PRE= —-3100 =PRIORITY LEVEL 6 
PR7= 340 ::PRIORITY LEVEL 7 

-¥"°SWITCH REGISTER” SWITCH DEFINITIONS 
SwiS= 100000 
SWis= 40000 
Swi3= 20000 
SWie= 10000 
SWliz 4000 
SWiG= 2000 
Swog= 1000 
SwOS= 400 
Swo7= 200 
Sud6= 100 
SwOS= 40 
SwO4= 20 
Su03= 10 
SWO2= 4 
SWOl= 2 
Swod= 
“EQUIV SWOS,SW9 
EQUIV SwO8.SWe 
EQUIV SwO7.SW7 
EQUIV SWO6,SWé 
EcJIv Swos’ SWS 
EQUIv SWO4’ Sud 
FQUIS SwO3;SW3 
FQU’v SwWO2, Se 
EQUIV SWOI;SWI 
EQUIV SWOO;SWO 

-#DATA BIT DEFINITIONS (81700 7 BIT1S; 
81T1S= 00000 
BIT14= 40000 
BIT13= ecto 
BITi2= 10000 
BITil= 4000 
BIT1G= 2900 
8ITO9= 1000 
BITCe= 400 
gITO7= 200 
BIT0b= 100 
BITOS= 40 
BITO4= 20 
BITO3= 10 
elTO2= 4 
BITOl= e2 
BrToo= I 
-EQUIY BITO9.8IT9 
“EQUIV BITO8,BITS 
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coceso 

17757 
172516 

172300 
172302 
172304 
172306 
172310 
172312 
172314 
172316 

172340 
t7e34e 
172344 
172346 
172350 

O-12e4K MEMORY EXERCISER, 16K VER 
BASIC DEFINITIONS 
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-EQUIV 81T07,B1T7 
“EQUIV BITO6,81T& 
EQUIV BITOS BITS 
EQUIV BITOY BITS 
EQUIV 8IT03,8iT3 
EQUIV BITO2;8ITe 
EQUIV SITO1:SIT1 
EQUIV 8ITO0.8ITO 
{BASIC "CPU" TRAP VECTOR ADDRESSES 
ERRVEC- ;;TIME OUT AND QTHER ERRORS 
RESVEL= id ; RESERVED AND ILLEGAL INSTRUCTIGNS 
TBITVEC=14 "T* BIT 
TRTVEC= 14 : STRACE. TRAP 
BPTVEC= 14 : BREAKPOINT TRAP (BPT) 
IOTVEC= 20 SINBUT-OUTPUT TRAP (IOT) *#SCOPE*s 
PWRVES= 24 : POWER FAIL 
EMTVEC= 30 STEMLLATOR TRAP (EMT) ##ERRORE 
TRAPVEC=34 ti TRA TRAP 
TKVEC= 60 STTY KEYBOARD VECTOR 
TPVEC= 64 :TTY PRINTER VECTOR 
PIRQVEC=240 EEA INTERRUPT REQUEST VECTOR 

-SBTTL MEMORY MANAGEMENT DEFINITIONS 

;#KTLi VECTOR ADDRESS 

MMVEC= 250 

;#KT11 STATUS REGISTER ADDRESSES 

SRO= 177$7e2 
SRi= 177574 
SRe= 177576 
SR3= 172516 

;#KERNAL “I” PAGE CESCRIPTOR REGISTERS 

KIPORO= 172300 
KIPORL= 172302 
KIPORe= 172304 
KIPORS= 172306 
KIPORY= 172310 
KIPORS= 172312 
KIPDRG= 172314 
KIPOR7= 172316 

;#KERNAL “I” PAGE ADDRESS REGISTERS 

KIPARO= 172340 
KIPARL= 172342 
KIPAR2= 172344 
KIPARS= 172346 
KIPARY= 17235) 
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Q9C174 
909176 

o992c0 
veceo4 

000210 
000214 
000220 

000004 
009906 

S0CO46 

390052 

~DcQMc-8-0: 

172352 
1723584 
172386 

000090 
090006 

000000 

000174 
ocooco 
000006 

090137 
000167 

300167 
009157 
200167 

oocoo4 
024636 
000600 

900010 
OO0046 

000019 

: _O-124K MEMORY EX 
MEMORY MANAGSMEN 

002624 
002422 

oocde+ 
oocgs4 
00327 

KOe 
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KIPARS= 172352 
KIPAR6= 172354 
KIPAR7= 172356 

uP = 0 sCODE FOR UPWARDS MAP IN MEM MGMT POR’S 
RW = 6 -CODE FOR READ/WRITE IN MEM MGMT PLR’S 

-% PARITY MEMORY DEFINITIONS. 
RWP=4 ;WRITE WRONG PARITY 
AE=1 *PARITY ACTION ENABLE 
PARVEC=114 -PARITY TRAP VECTOR 

;# MISCELLANEOUS ASSIGNMENTS 
MASK4K= 17777 ;MASK FOR 4K ADDRESS BANK BOUNDRY. 

.SBTTL TRAP CATCHER 

.=0 
s#ALL UNUSED LOCATIONS FRCM 4 - 776 CONTAIN A *.+2,HALT™ 
s#SEGUENCE TO CATCH ILLEGAL TRAPS AND INTERRUPTS 
s#LOCATION O CONTAINS O TO CATCH IMPROPERLY LOADED VECTORS 

22174 
DISPREG: .WORD OQ ::;SOFTWARE DISPLAY REGISTER 
SWREG: .WORD OC ;: SOFTWARE SWITCH REGISTER 

.SBT"L STARTING ADDRESS(ES) 
JMP asSTART >, JUMP TO STARTING ADDRESS OF PROGRAM 
JMP SELECT STARTING ADDRESS TO ALLOW THE OPERATOR TO 

. 7SELECT VARIOUS PARAMETERS. 
JMP RESTRR sRESTART ADDRESS, USING PREVIOUS PARAMETERS. 
IMP RESTOR sRESTORE LOADERS TQ END OF MEMORY AND HALT. 
JMP TIMOUT 3TYPE OUT MEMORY MAP, BYTE BY BYTE. 

. zERRVEC 
-WORD ERRTRP 
-WORD OQ 

trite titi tt ttrtttitittittititititiittitititititrittiticee’ 

-SBTTL ACT11 HOOKS 
HOOKS REQUIRED SY ACT1I 

$SVPC=. oye ;SAVE PC 

SENDA ;L)SET LOC.46 TO ADDRESS OF SENDAD IN .SEOP 

“WORD BITL4 »;2)SET LOC.S2 TO BITLY 
"=$SVPC tt RESTORE PC 
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poe 200 

ACTIL 4 

330300 

o0S00S 
000401 

022767 

OkS 

00: 100 
001204 

002314 
009256 

oco001 

172300 
000010 
977406 

172340 

000eCO 
000400 
600609 
001000 
001200 
001400 
007600 
000001 

000i4e2 
003340 

000200 

172340 
000472 
000200 

172342 

00006e 
001100 

177432 

177572 

177572 

.=300 

LOe 
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MOTT TTT TrtTTTttiitTiiitieriiitrittirettitttttiititiLeeet ite. 
:# THE FOLLOWING ROUTINES ARE LOCATED IN THE VECTOR AEA (0-1000) SO THAT 
:# THEY CAN BE PROTECTED BY SELECTING SWOS (SEE DOCUMENT FOR USE OF SWOS). 
3* THE CODE CAN ALSO BE RUN FROM ANY BANK OF MEMORY, ASSUMING MEMORY 
7# MANAGEMENT IS DISABLED BY “CONSOLE START”. 
{EEE SHES RUE GHEE OES EES EER ESTEE EE ESTES EEEEEYES FE 
RESTAR: CLR 

§ 
RESTOR: MOV 
REST!: MOV 

RESTe: TST 

1$: MOV 

2s: CLR 

3$: ASR 

4$; MOV 

S$: ADD 

10$: MOV 

o00003 a0c04e cO$: CMP 

RS “CLEAR FLAG TO INDICATE RESTA 
REST GO RESTORE PROGRAM BEFORE REC TARTING. 

RS *PUT DATA INTO FLAG FOR RESTORE. 
ASTACK, SP “SET UP THE STACK POINTER. 
MEMMAP -CHECK IF THE MEMORY HAS BEEN MAPPED. 
REST2 -BR IF MEMORY MAPPED. 
STARTA GO START 
MMAVA :CHECK IF MEM MGHT AVAILABLE. 
10$ -BR IF NO MEM MGMT 
#8170, aaSRO  :CHECK IF MEM MGMT ACTIVE. 
2s -BR IF MEM MGMT ALREADY SET UP. 
#KIPORO,RO ‘POINT TO FIRST MEM MGMT OCATA REG. 
#8. "RI “SET UP COUNTER. 
a0? >06, Rao) + ‘MAP FIRST 28K 1-FOR-1. 
RI :COUNT REGESTERS. 
1$ :BR IF MORE REG. 
#KIPARO,RO :POINT TO FIRST MEM MGMT ADDRESS REG. 
(RO)+ ;PARO MAPPED INTO BANKO. 
#200, (RO)+ PARI MAPPED INTO BANK!. 
#400? (RO)+  :PARS MAPPED INTO BANKe. 
#600’ (RO)+  :PARZ MAPPED INTO BANK3. 
#1000, (RO)+  :PGR4 MAPPED INTO BANKY. 
#1200? (RO)+  :PARS MAPPED INTO BANKS. 
#1400; (RO}+  :PARS MAPPED INTO BANKS. 
#7600; (RO)+  :PAR? MAPPED INTO BANK37. 
#8IT0, a8SRO  ‘:ENABLE MEM MGMT. 
RO -INIT TEMP PAR REG. 
PRGMAP, Ri ; GET THE PROGRAM MAP...LO 64K. 
PRGMAP+2 , R2 HI 64K 
Re SHIFT THE MAP POINTER...HI 

4 *BR WHEN FIRST BANK FOUND. 
#200, 0 :UPDATE TMP PAR TO NEXT BANK. 
3$ “BR IF MORE. 

“FATAL ERROR!!! MAP EMPTY? 
RO J#KIPARO :PUT TEMP PAR INTO FIRST PAR. 
a5 - SUMP INTO PROGRAM IF NOT THERE ALREADY. 
#200, RO *KEEP UPDATING TENP PAR REG. 
Re SHIFT POINTER... .HI 

S$ BR IF TOP BANK NOT YET FOUND. 
RO J#KIPARL’:SET UP SECOND PROGRAM ANK POINTER. 
20$ :BR TO RELOCATE SECTION. 
RELOCF, RO GET RELOCATION FACTOR. 
BSTRCK, RO -SET UP STACK POINTER. 

SP “SET STACK TO RELOCATE PROGRAM. 
aots- -STACK,RO  ;ADJUST RO TO RELOCATED “20$" ADDRESS. 

:GO TO “e0$" (RELOCATED). 
"3. PRGMAP CHECK IF PROGRAM IS IN BANKS O AND |. 
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863 o9054O 001402 BEQ 21s ;BR IF IN BONKS O AND 1. 
964 90CS42 OO4767 C1661 JSR PC, RELO SRELOCATE THE PROGRAM BACK TO BANKS 0 AND 1. 
865 909S54e 005705 els: TST RS CHECK RESTART/RESTORE FLAG. 
8S6 900550 001006 BNE ees ;BP_IF RESTORE. 
867 900&Se 905067 00040 CLR STIMES CLEAN UP BEFORE STARTING. 

Eee Be Be ie TRL WI ego LEDS u L ‘3. 
gro oocébe =o04767 01700 ees: JSR Be RESLOR RE TORE THE LORBERS tor PE at BP OF MEMORY 
871 g00S72 o00000 hALT ;HALT AFTER RESTORING THE LOADERS. 
872 900574 900167 cdec4o JMP STARTA CONTINUE WILL RESTART THE PROGRAM. 
873 :# THE FOLLOWING LOCATIONS ARE USED BY THE ABOVE ROUTINE AND MUST BE LOCATED 
eo * BE OH A0OG ee. INSURE CORRECT OPERATION UNDER THE WIDEST VARIETY OF 

87& O0C0&600 o09000 ‘ RELOCF: -WORD OQ ;CONTAINS RELOCATION FACTOR (NO MEM MGMT) 
Gr? codecs 990000 oc0dcad PRGMAP: .WORD 0,0 PROGRAM MAP - WHERE THE PROGRAM IS LOCATED 
@7g cCcoeos cragce MMAVA: .WORD- © :MEMORY MANAGEMENT AVAILABLE FLAG. 
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ACTLL HOOKS 

009740 
000340 

o
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0000ee 
900056 
000052 

000610 
o00340 
022310 

EHH EEE EHH £44 

-SBTTL POWER DOWN AND UP ROUTINES 

;POWER DOWN ROUTINE 
$PWRON: MOV #SILLUP,Q8PWRVEC ;:SET FOR FAST UP 

MOV #340 GRPWRVEC+2 ;:PRIC:7 
MOV RO,-(SP) :;PUSH RO ON STACK 
MOV R1,-(5P) ;;PUSH RI ON STACK 
MOV Re, -(SP) ;;PUSH Re ON STACK 
MOV R3,-(SP) ;;PUSH R3 ON STACK 
MOV RY. -(SP) -:PUSH R4 ON STACK 
MOV RS, -(SP) >;PUSH RS ON STACK 
MOV SP. SSAVRE p *:SAVE S 
MOV #SPWRUP.d#PWRVEC’;;SET UP VECTOR 

.7e ::HANG UP 

-POWER UP ROUTINE 
$PWRUP: MOV $SAVRG, SP GET SP 

CLR SSAVRE ::WAIT LOOP FOR THE TTY 
13: INC SSAVRE t:WAIT FOR THE INC 

BNE 1$ :3;0F WORD 
MOV (SP)+,R5 2:POP STACK INTO RS 
MOV (SP)+,R4 >:POP STACK INTO RY 
MOV (SP)+°R3 ::POP STACK INTO R3 
MOV (5P)+'R2 ::POP STACK INTO Re 
MOV (SP)+'RI ::POP STACK INTO RI 

>:POP STACK INTO RO 
MOV #SPWRON, JHPWRVEC’: :SET UP THE POWER DOWN VECTOR 
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JSR R RINT :G0 PRINT OUT THE FOLLOWING MESSAGE. 
SPWRMG: .WORD  PWRMSG ::POWER FAIL MESSAGE POINTER 

MOV (PC)}+. (SP) RESTART AT RESTART 
S$PWRAD: glORD RESTART ::RESTART ADDRESS 

SILLUP: HALT -:THE POWER UP SEQUENCE WAS STARTED 
BR .7e ;;_BEFORE THE POWER DOWN WAS COMPLETE 

SSAVRE: 0 ;;PUT THE SP HERE 
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SRERSRHSRSERERERSSHRESLELSHSSRERSEAERERSSSESRSEDSSFSSLSSSES EDS ES 

~ SBTTL COMMON TAGS 

:#THIS TABLE Con TRIN VARTOUS COMMON STORAGE LOCATIONS 
;#USEC IN THE © 

-21100 
SCMTAG: 

. WORD 
STSTNM: .BYTE 
SERFLG: .BYTE 
SICNT: .WORD 
LPROR: .WOR 

SLPERR: .WORD 
SERTTL: . WORD 
SITEMB: .BYTE 
SERMAX: .BYTE 
SERRPC: .WORD 
$SDADR: .WORD 
SEDADR: .WORD 
§GDDAT: .WORD 
SSDOAT: .WORD 

. WORD 

. WORD 

. WORD 
SWR: ~ WORD 
DISPLAY: .WORD 
$7«S: 177580 

STKB: 177562 
STPS: 177564 
Z7PB: 177566 
SNULL: .BYTE 
SFILLS: .BYTE 
$FIuLc: .8YTE 
S’PFLG: .SYTE 
SYMPO: WORD 
STMP1: .WORD 
STMP2: .WORD 
SYMP3: WO 
STIMES: O 
SESCAPE:0 
SBELL: .ASCIZ 
SSUES: .ASCIT 
SCRLF: .ASCTI 
SF: -ASCIZ 

B
U
C
C
e
c
o
n
0
o
0
o
r
-
 
C
O
O
H
A
0
0
0
0
0
0
 

O
O
K
 

V
O
 

AQ CBP PITT 
ae 

+15) 
‘le 

;sSTART.CF COMMON TAGS 

:;CONTAINS THE TEST NUMBER 
i CONTAINS ERROR FLAG 

SUBTEST ITERATION COUNT 
SCOPE LOOP ADDRESC 
SCOPE RETURN FCR ERRORS 
OTAL ERRORS DETECTED 

TTEM CONTROL BYTE 
. ERRORS PER TEST 

pe oF Las! ERROR, INSTRUCTIN 
: CONTA BORESS OF "GOS 3AT 
:CONTAINS ADDRESS OF “BAD ont 

S}CONTAINS “GOOD” CATA 
Z:CONTAINS ‘BAD’ DATA 
:;RESERVED--NOT TO BE USED 

S
o
n
a
 

:AOORESS OF S 
:iRODRESS OF 
:T7y KBD STAT 
:TTY KOC BUFFER 
ITTY PRINTER STATUS REG. ADDRESS 

itty PRINTER BUFFER REG. ADDRESS 
:CONTAINS NULL CHARACTER FOR FILLS 
:CONTAINS @ OF FILLER CHARACTERS REGISED 
S3aNSERT FILL CHARS. AFTER A “LINE FEES 
Z" TERMINAL AVAILABLE” SLAG .BIT. ST sCeves: 

S:USER DEFINED 
::L5ER DEFINED 
USER DEFINED 
:7USER DEFINED 
ZIMAX. NUMBER OF ITERATIONS 
:TESCAPE | DN ERROR ADLRESS 
SIGCDE FOR BELL 
H QUESTION ARK 
CARRIAGE RETL 

SILINE FEED 
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COMMCN TAGS 

0009 

C29 
COO 

000°C 
OC2Coo 
o0305° 

MACYL1 27(732) 10-SEP-76 12:01 PAGE 29 

sRERREARAKERSERESSRSRSRSRSHASRASSELEREELARSRSESSS SF SSSLEES ESSE ES 
s SERRHSSEFSRASSSHSSLESSSASLSSLSSSSHSLARSLARSASLSSAS SSL CHAAHSSASL SS 

~SBTTL APT MAILBOX-ETOSLE 

EVEN 
path: 
MSGTY: .WORD AMSGTY 

SFATAL: .WORD AFATAL 
STESTN: .WCRD ATESTN 
$PASS: .WORD APASS 
SCEVCT: .WORD ACEVCT 
SUNIT: :WORD AUNIT 
§MSGAD: .WIRD AMSGAD 
§MSGLS: .WORD AMSSLG 
SE TABLE 
SENV: BYTE AENV 
SENVM: BYTE  ®ENVM 
SSWREG: .WORD ASWRES 
SUSHWR: wORD AUSWR 
SCFLCP: .WORD aACFUOP 
32 

.% 

3% 

st 

.& 

£ 
g™amci: .BYTE  AMAMSI 
SMTYP1: .SYTE  AMTYP! 
.& 

2 

32 

.# 
$HADR! WORD  AMASRI 

Smanse; .BYTE AMAMS2 
SMTYPe: .BYTE AMTYPe 
§MACRe: .WORD AMADR2 
SMAMS3: .BYTE  AMAMS3 
SMTYP3: .BYYTE AMTYP3 
SMADR3: .WORD AMADR 
SMAMSHY: .BYTE AMAMSH 
SMTYP4: .BYTE AMTYPSY 
SMRORY: .WORD AMADRY 
SVECT1: .BYTE AVECTI 
SYVECT2: .BYTE  AVECTe 
SPRIOR: .BYTE AFRIOR 

.BYTE OQ 
EVEN 

$BASE WORD ABASE 
SCE VM WORD ACEVM 
SCOWL WORD ACOW! 
§CCW2 WORD ACDWe 
SOow0 WORD DOWD 

:;APT MAILBOX 
::MESSA YPE CODE 
-:FATAL ERROR NUMSES 
-: TEST NUMBER 
*sPASS COUNT 
> sCEVICE COUNT 
33170 UNIT NUMBER 
;MESSAGE ADDRESS 
> :MESSAGE LENGTH 
::APT ENVIRONMENT TABLE 
: :ENVIRONMENT BYTE 
-:ENVIRONMENT MCDE BITS 
::APT SWITCH REGISTER 
s:USER SWITCHES 
--CPl TYPE, OPTIONS 
AtTs 15-11=CPu TYPE 

1104201, 11705202,11 20223, 1140204, 11/4520 
11/70206;PD0=07, d=19 

IT 1C=REAL TIME CLOCK 
IT S=FLOATING POINT PROCESSCR 
iT B=MEMGRY MANnGeMent 
sHIGH ACOCRESS.M.S. BYTE 

:°MEM. TYPE BLKal 
MEM. TYPE BYTE  -- (HIGH BYTE) 

309 NSEC CORE=091 
300 NSEC BIPOLAR=002 
500 NSEC MOS=003 

::HIGH ADDRESS, BLKal 
MEM.LAST ACOR.=3 BYTES, THIS WORC 

::HIGH ADORESS,M.S. BYTE 
+> MEM. TYPE BLK ee 
+sMEM.LAST ADDRESS, S8Lkse 
> :HIGH ADDRESS ,M.S.8YTE 
: MEM, TYPE, BLKE3 
3;MEM.LAST ADDRESS, BLKs3 
*:HIGH ADDRESS,M.S.BYTE 
: MEM. TYPE, BLK BY 
+:MEM.LAST RODRESS, BLks4 
>: INTERRUPT VECTOREL 
>: INTERRUPT VECTORS? 
;;BUS PRIORITY 1,82 
>> SPARE ,NOT USED 

::BASE ACDRESS OF EQUIPMENT UNCER TEST 
* DEVICE MAP 
> :CONTROLLER DESCRIPTION WORDS) 
> CONTROLLER DESORIPTION WORE 82 
s DEVICE CESCRIPTOR WORD 80 

8 
B 
8 

AND Loh OF “TYPE™ ABOVE 
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JoeB. Pil APT MAILBCX-ETABLE 

oO
 

fu
 

Oo
 3 ~ fu
 3 {a
 7 

Oo
 

Oo
 

Qo
 3 $COW1: .WORD ADDW!  ;;DEVICE DESCRIPTOR WORDal 4 

Gel le? - s : WOR a > DEVIC CRIPTOR WORD® 
1882 801504 iat Hottie “WOR Pith ++ BEV IEE BeacRIET OR WORDS 
1023 OCle°& oC0900 $OOW4: .WORD ADDWH  ;;DEVICE DESCRIPTOR WORDs4 
1Je4 9912 eae $OOWS: .WORD ADDWS ;;DEVICE DESCRIPTOR WORDsS 
1925 O01 Co $COWB: .WORD ADOWE ;;:DEVICE DESCRIPTOR WORDs6 
2226 901304 900000 §00W7: .WORD ADOW7? :; VERE DESCRIPTOR WORDs7 
Qe" 90:306 00000 $O0W8: .WORD ADOWS =;:DEVICE CESCRIFTOCR WORD88 
10e8 9913i0 C0O9C0 $00W9: .WORD ACOWS ;;DEVICE CESCRIPTOR WORDSS 
1229 Ol3ie2 9200900 $OOW10: .WORD ADDWIC ;;DEVICE DESCRIPTOR WORD8:0 
2030 901314 OoCOdS0 SOOW!1: .WORD ADOW11 ;;DEVICE DESCRIPTOR WORD#l11 
1031 001316 200900 $00Wl2: .WORD ADOWl2 ;:DEVICE DESCRIPTOR WORDs1e 
2032 091329 §00KW13: .WORD ADOW13 ;;DEVICE DESCRIPTOR WORD#13 
1033 Q0132e 900900 SOCWL4: .WORD ADOWLY ;;DEVICE DESCRIPTOR WORD #14 
19394 2913e4% g0000C $O0WIS: .WORD ADCWIS ;:DEVICE CESCRIPTOR WORD#1S 
so3S) |= 001328 SETEND: 
2036 .MEXIT 
*a35 sFREERESHSSLSSRSSSESESSESSELESASSSSESSSESLESSSSELESS REL EF ELS ESSE 

i239 .SSTYL APT PARAMETER BLOCK 
1949 sSET LOCATIONS 24 AND 44 AS REQUIRED FOR APT 
LO) sFRERAAESSSSSSRELRERESSRSESLALA SESS SESELASEERSERESSSLSESLESSESSES 
1042 001326 .$X=. ::SAVE CURRENT LOCATION 
1943 OCOl2Y 204 3;SET POWER FAIL TO POINT TO START OF PROGRAM 
1944 «9090024 869002520 200 ::FOR APT START UP 
1045 009944 .od4 ;;PCINT TO APT INDIRECT ADDRESS PNTR. 
1946 O00084 OP!1526 SAPTHOR ;;POINT TO APT HEADER BLOCK 
2047 O09132e 22. $X * sRESET LOCATION COUNTER 
1948 = REERESEEEEEESSESE REE REAEESESES EERE EEE EEEEE EEE 5552 5500000040240284 
1049 :SETUP APT FRRAMETER BLOCK AS CEFINED IN THE APT-POPI1 OIAGNCSTIC 
aoa s INTERFACE SPEC. 

10S2 9013cé SAPTHD: 
1053 CO13e6 009009 SHIBTS: .WORD 0 3;TWO HIGH BITS OF 18 BIT MAILBOX ADCR. 
i984 001339 O0!2Ce $MeROR: .WCORD §MAIL ;;ROORESS OF RPT MAILBOX (BITS 0-15) 
1085 901332 C0O4540 $°STM: .WORD e400. ¢:RUN TIM OF LONGEST TEST 
105 001334 009170 SPASTM: .WORD 120. :;RUN TIME IN SECS. OF IST PASS ON 1 UNIT (QUICK VERIFY) 
2057 4901236 900360 SUNITM: .WORD e240. * -AODITIONAL RUN TIME <SECS) OF A PASS FOR EACH ADCITIONAL LNIT 
105s 001240 o0COSe . WORD SETEND-SAAIL 72 s sLENGTH MAILBOX-ETABLE (WORDS: 
1A - SEEREDEDSEESEREEE SERED EL ERALSRAS RDS EPEERELESERDESEREREERESEE ORE 

1961 .SBTTL APT STATISTICS TABLE 
192 001342 SASTAT: 
1063 O01342 177777 GeQ00c WORD 1,0 
3064 O01346 177777 O0CGO0O WORD -1,9 
1965 O013Se 177777 9209000 WORO -1,0 
1066 001358 177777 O00CD0 WORD -1,0 
1067 =8013€2 177777 900000 WORD -1,0 
2068 091366 177777 000900 WORD 1,0 
3063 001372 177777 OCO000 WORD -1,9 
1970 091376 177777 999000 WORD -1,9 
1971 001402 177777 O0000C WORD -1,0 
ig?2e O91406 000209 WORD -1,0 
1073 S014!2 177777 9900000 WORD “1,9 
i074 OO14°6 177777 « «9C0C90 . WORD -1,0 
1075 (-COldee «(177777 «6OCcao8 WORD “1,C 
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beans Pil Y Srvaristics TAGE 

1076 001426 wee aac cr 000090 . WORD -1 0 

lor? OOl43e itrere 900000 -WORD -1,0 
1078 0014396 irerr? CoC000 -WORD -1,0 
1079 O0IN4e =L77e7? 6002000 -WORD -1,0 
10st OO0144— I777r? 009000 «WORD -1.0 
1081 OO1NSe 17777? 900900 -WORD -1,0 
1982 O014S6 irrr7? o00C00 -WORD -1.0 
1083 Oolves 1?77rr go0d00 "WORD © -10 
1084 OO14M6B irvrr7r C9000 WORD -1,0 
1985 O0l4ve errr? coccao -WORD -1.0 
1986 OO1N™& IT7rr7? 0000G9 «WORD -1,0 
1987 09189e beaces 905029 -WORD 8 -1,9 
2 00:526 rete §ASTEND: -1 
in £01510 691348 SAPTR: SASTAT 

peal pe s REKERASRAERERSAARELERELLAERELESERSRESHELESALLSSEAALA SELLS SELES SS 

1992 #THE FOLLOWING TAGS ARE USER CEFINED 
3033 s SESFSSERERSLSSRKAALSSLSSEELELALSASRASALSSSAASASSESSASASSRASS HSS 

1094 o0:Si2 900000 $vERPC: .WORD 0 :VIRTUAL PC LOCATION FOR ERROR TYPEQUT ROUTINE .SERTY®:. 
1¢9S 001518 079032 RESRVD: .WORD O0700S2 :CORE PARITY REG SITS RESERVEC FOR FUTURE USE. 
1096 NOTE: FOR MSI11 MEMORY WITH PARITY, CHANGE TO 9077772. 
1097 OC1S1g6 900009 LMAD: .WORD OQ LAST CONTIGUOUS MEMORY ACORESS (+23 
1098 OO0iSe0 og0c0c LOCISP: .WORD 0 :CONTAINS DISPLAY REGISTER IMAGE 
1999 901S2e MEMMAP: :MEMORY MAP - EACH BIT CORRESPONDS TO 4k 
1100 901S2e2 ococoo -WORD Q :FIRST WORD CONTAINS LOW (O-64K) MAP 
1101 9015e4% od00000 -WORD 0 : SECOND WORD CONTAINS HIGH (64-l128K) MAP 
1102 001526 TSTMAP: : TEST MAP - WHICH BANKS ARE SELECTED FOR TEST. 
2193 2136 ooonce -WORD Q :FIRST WORD CONTAINS LOW (O-S4K) MAP 
1104 201530 g00c0c -WORD 9 :SECOND WORD CONTAINS HIGH (64-129K, MAP 
1105 00:532 SAvTST: » SAVED TEST MAP - USED DURING FIRST PASS TO ONLY 
1106 : TEST EACH BANK ONCE. 
1197 90:S3e d090C6 «WORD 80 FIRST WORD CONTAINS LOW (O-64K) MRP 
1:08 001534 000009 -wORD = : SECOND WORD CONTAINS HIGH (64-128kK) MAP 
1199 =0Q1S36 PMEMAP: “PARITY MAP - WHICH BANKS HAVE MEMORY PARITY 
1126 001536 000000 -WORD QO ;FIRST WORD CONTAINS LOW (D-64K) MAP 
T1122 Q01542 godced -WORD 0 :SECOND WORD CONTAINS HIGH (64-129k) MAP 
tile O01S4e SITPT: :POINTER TO CURRENT 4K BANK OF MEMORY 
1113 001542 d00C0G -WORD 0 -FIRST WORD CONTAINS LOW (0-64? MAP 
1324 Oors44 cocood -WORD 9 SEC OND WORD CONTAINS HIGH (64-1eSk> MAP 
1115 901546 TMPPT: : TEMPORARY POINTER FOR eND 4K BANK OF MEMORY 
sii& Cals4e 209000 -WORD Q FIRST WORD CONTAINS LOW (0-64? MAP 
1117 ~cOisso 990000 -WORD Q :SECOND WORD CONTAINS HIGH (64-128k) MAP 
1118 O01S5e 9gocood MMORE: .WORD 9 LOOP ADDRESS FOR MULTIPLE BLOCK TESTING. 
1119 SET UP BY “INITMM” AND “INITON” RCUTINEES. 
1120 : USED BY “MMUP” AND “MMDOWN” ROUTINES. 
ltel 901554 C00 SELFLG&: .BYTE Q : OPERATOR SELECTED PARAMETERS FLAS.  SA=254 
llee 901555 900 FLAGBK: .BYTE Q :8K BLOCK INDICATOR. USED IN “INITMM™ AND “MMUP™ . 
ilies 001556 noise OEFLG: “BYE 0 OO0D-EVEN FLAG USED IN PARITY MEMORY BYTE YES’. 

1125 001560 oc00Cd FSTADR: .WORD 0 :FIRST VIRTUAL ADORESS TO SE TESTED. 
1i26 :FIRST ACORESS IS USER SELECTABLE. 
lle7 001S6e 002900 TMPFAD: .WORD OQ sAOJUSTED FIRST ADDRESS. 
1122 O01564 ocdod0 FROMSK: .WORD 0 :BIT MASK TO ALLOW DOWNWARD ACDRESSING TESTS 
1123 : TO BREAK TO “MMDOWN” TO FIND FIRST AOCRESS. 
1130 001866 000000 9C0000 FAOMAP: .WORD 0,C ;MAP_OF BANK IN WHICH FIRST ADDRESS IS LOCATED. 
113: 0172 cocece LSTADR: .WORD 9 !LAST VIRTURL ADDRESS \+2) TO BE TESTED. 
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occoso 

O01124 

901116 
001124 

001124 

OO1116 

001116 
001160 
001116 
900000 

RPT STATISTICS TABLE 

031124 

001120 
009909 
001229 

CO11S6 

Oiled 
O0ll26 

001156 
001126 

001162 
001124 

001120 
001126 

001122 

001122 
000000 
001156 

TMPLAD: .WORD 
LACMSK: .WORD 

LACMAP: .WORD 
BLKMSK: .WORD 
.CONST: .WORD 

LAST ADDRESS IS USER SELECTABLE. 
TUSTED LAST ADORESS. 

aT MASK TO ALLOW UPWARD ADDRESSING TESTS 
: TO BREAK TO “MMUP™ TO FIND LAST POCRESS. 

0 =MAP OF BANK IN WHICH LAST ADDRESS IS _OCATEC. 
*BLOCK MASK, DETERMINES THE BLCCK SIZE. 
USER SELECTABLE CONSTANT DATA. o

g
o
 

a
H
 

5 ERERERAERERESRLLL SESE SEAL ELERESERAL EEE EERELELEEEEEE RELL EE ER ESSE 
;® RELATIVE ADDRESSING TABLE. 
:® THE FOLLOWING LOCATIONS ARE MODIFIED AT RELOCATION TIME TO ALLOW 
;® RELATIVE ADDRESSING TO GET THE RELOCATED VALUE OF THE SPGUEMEMT TAGS. 
- ERSEREREEERESSEERESEERESRERESEEESELED EERAESSRARESERRESERESESESS 

RADTAB: 
STACK: STACK STACK POINTER INITIAL ADDRESS. . 
.RESRV: RESRVD :PARTTY REGISTER RESERVED BIT MASK ADORESS. 
.MPRO: MPRO sMEMORY PARITY REGISTER TABLE ADDRESS. 
.MPRX: MPRX sMEMORY PARITY REGISTER EXIST TABLE ACORESS. 
.BRacB: BRGOB -"BRANCH GOBBLE” ROUTINE ACDRESS. 
.SGERR: BGERR -"BRANCH GOBBLE” ERROR ROUTINE ADDRESS. 
-BGEXI: BGEXIT :“BRANCH GOBBLE" EXIT ROUTINE ACORESS. 
.PBTRP: PBTRP PARITY BYTE TEST TRAP ROUTINE ADORESS. 
.MPPAT: MPPATS : MEMORY PARITY PATTERN TABLE ADDRESS. 
.PESRV: PESRYV : MEMORY PARITY ERROR TRAP ROUTINE ADDRESS. 
.ERRTB: SERRTB “ERROR TYPEOUT TABLE PONTER. 
EIGHT: 8. : DECIMAL TYPE ROUTINE COUNT DESIGNATOR. 
.TST32: TST32 “SCOPE ABORT ADR FOR WHEN NO MEM AVA FCR TEST. 
- HERP REESEREREESEAE RSE EEE EREE EEE EREEREREESE EEE ELS EEEEEED EE EE EEE 

:# DATA CONTAINERS FOR ERROR PRINTOUT. 
- PEREREE SURES EERE REESE EE ER SESE EE ER EERE SEER RER ER EEE EEEE EEE EEE 
fTi:  SERRPC,SGDACR, SGDOAT, SBDDAT,C 

OT2:  SVERPC, SERRPC,SGDADR, SGDDAT, SBODAT.9 

OT12:  $VERPC,SERRPC,$GDADR, SGDCAT,2 

DT14:  SVERPC,SERRPC,STMPO, SGDADR, 0 

OTIS:  S$VERPC,SERRPC,SGDADR,STMPO, SGDDAT, SBDDAT,O 

OTel:  S§VERPC, SERRPC,STMPO, SGDADR,SGODAT, SBDDAT.O 

OT22: S7MPO.STMP1,.STMP2, STMP3,SGDADR, SGDDAT, SBDDAT.C 

CT2e3:  SVERPC,SERRPC, SGDADR, S8DADR, $GDDAT,SBDDAT,C 

OTe4:  SVERPC,SERRPC, SBDADR,O 

OT2S: SVERPC,SERRPC.SECADR.STMPS,STMF1.O 

OT26: SVERPC,SERRPC,STMPO,STMP1,O 
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APT STATISTICS TABLE 

091156 001160 9011209 9OT30: 
001126 C0090 
Colig4 coed00 
lace 

o9ccco 

17210. 
o0oCo0 
 antetente tan 

172102 

172115 
c20090 
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$/MPO,STMP1,SGORDR,$BDDAT,0 

DT31: ee 
WOR - ; TABLE TERMINATOR. 

-SBTTL MEMORY PARITY PATTERNS TABLE 
5 REEREEELERERERELRESEEE RAL EL ESES SE EEREESEE ESAS SEE EEE EE ESEER ESE SE 
THE FOLLOWING ARE THE PARITY PATTERNS EXERCISED THRUGUT MEMORY 
5 See EAGER HE EE EEA Se SEE A EHH REE EE EE ASE REALL SES 

MPPATS: 125325 sEvEN, 090 
152652 000, EVEN 
9524Se “EVEN ODD 
025125 000, EVEN 
102070 EVEN. EVEN 
072527 000, O00 
177777 -EVEN EVEN 
107030 : OOD. O00 
152525 000. E 
0 SRTAR PATTERN HOLDER FOR 

*FUTURE USE 
MPENC: : TABLE TEBHINATOR 

~SETTL MEMORY PAPITY REGISTER ADDRESS TABLE 
SAA APT ALLA TPL ALLLTEPSLAS AVEDA LATED ALS TELL ATDEIVAD TAD ED AAAS IAGO ENGNG 

THE FOLLOWING REPRESENTS THE MEMORY PARITY PEGISTER ADCRESS TABLE 
FROM WHICH PARITY MEMORY IS ADDRESSED $ CONTROLLED: 

# 
% 
% 
x THE LEAST SIGNIFICANT BIT IN THE DENCE ACORESS IS SEY TO A ONE (1) 
* IF THE CONTROL IS FOUND NOT 17 BE PRESENT. THE MEMORY PRESENT UNCER 
x THE CONTROL OF EACH CONTROLLER IS REPRESENTED BY TWC (2) WORDS FOLLOWING 

# 
THE DEVICE ADDRESS » £AGH SIT REPRESENTING A 4K K BLOCK. - TE. 

BITL4 = a 30" - aoa 
WORD 8 

SECEND WORD BITO = 64 - =" 68K, 
ty ULI T LY POLIS STOATSP SAAS ADOSPL ASSL AE LE ES 

-PARITY STATUS REGISTER 
CONTROL MAP (LOW 64K) 
> CONTROL NAP (HIGH 64K) 
-PARITY STATUS REGISTER 
:CONTROL MAP (LOW B4K) 
“CONTROL MAP (HIGH 

+] :PARITY STATUS REGI TE 
-CONTROL MAP (LOW 64K) 
[CONTROL MAP (HICH 64K) 
:BARITY STATUS REGIS7ER 
[CONTROL MAP (LOW 64K) 
:CONTROL MAP (HIGH 64K) 
:PARITY STAUS REGISTER 
:CONTROL MAP (LOW 64k) 
?CONTROL MAP (HIGH 64k) 
PARITY STATUS REGISTER 
-CONTROL MAP (LOW 64k) 
-CONTROL MAP (HIGH 64k? 
-PARITY STATUS REGISTER 
:CONTRCL MAP (LOW 64k) 

y 
ee ee ee 

HERO: 172100 +1 

MPR1: 72102 +1 

MPRe: NI
 

av
) 

=
 

le
n)
 

£
 

MPR3: a
 

rT
 

-
—
 

[o
m 

or
 

+ ~
 

MPR4: 

MPRS: 7elle +1 

MPFE: 72114 +1 

O
r
 
O
O
r
-
O
O
r
-
O
N
r
-
O
O
r
-
-
3
9
0
-
—
-
0
0
 



Ma INEC C21 L-B2QMC 
Pil 

f
r
u
r
u
r
o
n
s
n
s
 

00 fu
 

002314 

00¢314 
002316 
002320 
002322 

052324 
cl2s2& 

nEnthy o8Ad 

Qo0909 

026367 
027771 
001642 
O3C40: 
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Uk MEMORY EX 
\Y REGISTER ADD 

MPR?: 

MPRS: 

MPRS: 

MPR1O: 

MPRII; 

MPRle: 

MORI3: 

MPR1Y: 

MPRIS: 
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0 <CONTRCL MAP (HIGH 64K) 
Welle +1 sPARITY STATUS REGISTER 
0 : CONTROL MAP (LOW 64k) 
0 :CONTROL MAP (HIGH 64K) 
eled +1 - PARITY STATUS REGISTER 
0 “CONTROL MAP (LOW 64K) \ 
a - CONTROL MAP (HIGH 64K) , 
172l22 +1 “PARITY STATUS REGISTER 
C “CONTROL MAP (LOW 64K) 
0 - CONTROL MAP (HIGH 64) 
172124 +1 PARITY STATUS REGISTER 
0 - CONTROL MAP (LOW 64K) 
a) ‘CONTROL MAP (AIGH SYK} 
172126 +1 : PARITY STATUS REGISTER 
9 : CONTROL MAP (LOW 64K) 
J :CONTROL MAP (HIGH 64K) 
172130 +! :PARITY STATUS REGISTER 
3 -CONTROL MAP (LOW 64K) 
a :CONTROL MAP (HIGH 64K} 
l72l3e +1 PARITY STATUS REGISTER 
0 : CONTROL MAP (LOW 64K) 
0 CONTROL MAP (HIGH 64K) 
172134 +1 : PARITY STATUS REGISTER 
c : CONTROL MAP (LOW 64K) 
0 sCONTROL MAP (HIGH 64K) 
17213G +! =PARITY STATUS REGISTER 
0 sCONTROL MAP (LOW 64K) 
0 :CONTROL MAP (HIGH 64K) 

“THIS IS THE END OF THE TABLE ! 
MPRX: BLK OI7. TABLE TO HOLD JUST PARITY STATUS REGISTERS THAT EXIST. 

; (THE EXTRA WORD IS FOR A TERMINATOR. | 

-SBTTL ERROR POINTER TABLE 

;#7HIS TABLE CONTAINS THE INFORMATION FOR EACH ERROR THAT CAN OCCUR. 
S#THE INFORMATION IS OBTAINED BY USING THE INDEX NUMBER FOUND IN 
S#LOCATION SITEMB. THIS NUMBER INDICATES WHICH ITEM IN THE TABLE IS PERTINENT. 
#NOTEL: IF SITEMB IS O THE ONLY PERTINENT DATA IS .SERAPC). 
:#NCTEo: EACH ITEM IN THE TABLE CCNTAINS 4 PCINTERS EXPLAINED AS FOLLOWS: 

r' EM sPOINTS TO THE ERROR MESSAGE 
:i OH SipoInes TO THE DATA HEADER 
:# DT POINTS TO THE DAT 
# OF *:POINTS TO THE BATA FORMAT 

SERRTB: 
-# ITEM 1 

OM) : PARITY REGISTER DATA ERROR. 
OH) PC REG, S/B,WA 
orl :SERRPC. ScBADR: $GDDAT, SBODAT 

16,18, 16, 16 
:# ITEM 2 

sADDRESS TEST ERROR(TSTI-S). 
DHe :V/PCP7PCMA,S/8, WAS 



1300 

2 

2
0
-
2
0
 

0-
4 
O
d
 

= 
o
b
 
0
0
2
 

bo
 

hs
 

0-
2 
8-

0 
he
 

we
 
Fp
 

we 
pe
 

isi
ais

ini
ats

 
V
e
l
o
r
h
s
l
e
s
t
t
a
m
 

of
 
vl
at
l 

an
) 
O
D
O
 

I
I
R
E
 

I
G
G
)
 

GI
 
G
I
G
I
 
(
I
G
 

O
I
G
)
 
G
I
G
I
 

s
r
u
r
y
e
 

4 
0
 

§-
-«
 
9
~
<
 

6 
-<
 

& 
-0

 
p
a
g
 

ne
 

® 
2 
p
o
 

d
o
-
 

902404 
992406 
002419 
oce4ie 

002414 

Oce4s4 
O0e4S6 
902450 

Leo 

Fee ptt ea aoe estntee® 
001654 
030405 

026423 
030019 
001654 
030412 

026457 
530910 
OCi654 
330408 

O2e6515 
030010 
021654 
039405 

026553 
039010 
001654 
030405 

026511 
030019 
001654 
030405 

Q266Se 
0300.0 
003554 
039405 

026711 
030910 
0016854 
030412 

026755 
930035 
001679 
030412 

027031 
030035 
001670 
020412 

027121 
030056 
001702 
03017 

026367 
030077 
Coi714 

er EXERCISER, 16K VER 
103 

MACY11 27(732) 10-SEP-76 12:01 PAGE 35 

: SVERPC , SERRPC , SGDADR, SGDDAT. SBDDAT 
16,18, 18, 16,16 
sADDRESS TEST ERROR(TSTI-S). 
-v/PC.P/PC. MA S/B. WAS 
: SYEREC | SERREC. $GOADR, SGDDAT , SBDDA™ 

“CONSTANT DATA ERROR‘ TST6- 10). 
-V/PC.P/PC.MAS/B 
-SVERPC, SERRPC Seance. $GDDAT, $8DDAT 
16.18.18, 16,16 

-ROTATING BIT ERROR(TST11- 12). 
:V/PCP/PC MAS 
“SVERPC, SEARPC sSBAARE. $GDDAT, SBODAT 
16.18.18, 16,16 

-1 XOR 8 PATTERN ERROR (TST1L3). 
-V/PC P/PC MAS 
$VERPC SERRPC SEOAOR, $GDDAT , SBDDAT 
16,19, 18, 16, 16 

23 XOR 9 PATTERN. ERROR(TST14-17). 
:V/PCP/PC MA WAS 
 SVERPC SEARPES SEOADR, $GODAT , SBDDAT 
16,18, 18,16, 16 

-8 XOR 13 PATTERN ERROR(TST2O). 
V/PC.P/PC. MA S/B,W 
:SVERPC, SERRPC sEOnOR, $GCDAT, SBDDAT 
16,18, 19,16, 16 y 

:PARITY MEMORY ADDRESS ERROR(TST2L. 4 
'V7PC. P/PC, MA le V4 WAS 
: SVERPC SERREC, SSehADR, $GDDAT , SBDDAT 
:16, 18, 18,8,8 

:DATIP WITH URONG PARITY DIDN’T TRAP(TST21). 
:V/PC P/PC,MA,S/B 
Svehbc SERHEC, $GDADR, SGDDAT 

WRONG PARITY TPAPED, BUT NO REGISTER SHOWS ERROR FLAG. 
V/PC.P/PC.MAS/B 
: SVERPC, SERRPC, SGDADR, SGODAT 
:16,18.18,8 

sPORITY REGISTER. NOT MAPPED AS CONTROLLING THIS AODRESS(TST21). 

: $VERPC SEAREC: $TMPO, SGDAOR 
:16,18, 18,18 

:PARITY REGISTER DATA ERROR. 
VPC P/PC MAUT, REG, SB, WAS 
:$VERPC, SEARPC, SGDADR, STMPO, SGDDAT. SBDDAT 
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O0e4ée 

002484 
302466 
302470 
002472 

O02474 

OC247E 
002500 
002532 

092S04 

adeS 12 

CC2514 
C2516 
002520 
062S2e 

992524 

nose32 

992534 
902536 
0C2S40 
OCeS#2 

oc2s44 
oce546 
no25sc 
ares52 
O8eSS4 

002574 
002576 
002600 
002602 

COe604 
OScb96 
90e6i8 

030417 

027220 
030056 
001792 
030417 

02727" 

930010 
001554 
I304i2 

030405 

027427 
029132 
001732 
030425 

27476 
030183 
00175C 
030433 

927534 
O30226 
00177 
030417 
027601 
030265 
002006 
030417 

027655 
939307 
2020:6 
030417 

030405 

027715 
030340 
002C32 
030405 

000000 
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; 16, 18,18, 18,16, 16 

“MORE THAN ONE REGISTER INDICA7ED PARITY ERROR. 
:V/PCP/PC, REG, MA 
s SYEREC SERRPC, $TMPO, SGDADR 

CATA SHOULON’T HAVE CHANGED WHEN PARITY ERROR 
; TRAPPED(TST21). 
;V/PCP/PC MA S/8, W 
i SVEREC) SERREC, sEbADR. S$GDDAT, SBODAT 

:RANDOM DATA ERROR (TST22). 
:V/PC_P/PC. MA. S/B 
> $VERPC, SERRPC SEOADA. $GDDAT, SBODAT 
:16, 19,18, 16,16 

s INSTRUCTION JPXLSUTION ERROR(TST23-30). 
-V/PC P/PC I WAS 
: SVERPC ceaabC’ STH, $GDADR, SGDDAT. SBDDAT 
16,19, 16,18, 16,1 

;"BRANCH GOBBLE” ERROR(TST31). 
-V/PC.P/PC.PS S/B.PS WAS.MA, SB, WAS 
-STMPQ), STMPL, STMP2, STMP3, SGDADR: SGCCAT, SBODAT 
16,18, 16,1618, 16,16 

=PROGRAM CODE CHANGED WHEN | RELOCATED. 
-V/PC.P/PC SRC MA.DST MA.S/B.WAS 
:$VERPC, SERRPC SGbADR, SEOROR: $GDDAT . SBEDDAT 
- 16,18, 18,18, 16, 1 

: TRAPPED BUT. NO REGISTER HAD ERROR BIT SET. 
-V/PC P/PC PC 
: SVERFC SERREC. SBDADR 
:16,18, 18 

- TRAPPED TO 114. 
:V/PC P/PC, TRP/ PC, REG, WAS 
:SVERPC, SERRPC ScOROR” $TMPO, STMP1 
:16, 18,18, 18, 16 

sFAILED TO TRAP. 
:V/PCP/PC, REG, WAS 
: SVERPC SERRE’ STMPO, STMP 
16,198.18, 16 

s (ACTION ENOBLE een’ T SET). 
V/PC_P/PC WAS 
: SVERPC SEAREC: $TMPO, SBOCAT 
16,18, 18, 16 

:NO MESSAGE. 
REG, WAS, MA WAS 
-STMPO, STMPL , SGDADR, SBDCAT 
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OT31 
OF 3G 
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;18,16,18,8 

; TRAPPED TO 4 
;NQ HEADER 
> STMP3 
718 

10-SEP-76 12:01 PAGE 37 
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DCOMCB.P11 

1418 

SOBNE TENGE ENE SENS SENS ZENE SENS 

7% 
2% 

START: 
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-SBTTL START: SETUP AND MAP MEMORY 

CBNESRNESRNESENGSENE SENS SENS SRN SENE SENS SENS 

THIS IS THE NORMAL (SA = 200) BEGINNING OF THE PROGRAM. 
THIS CCDE 2S NOT POSITION INDEPENDENT. NCTE: 

SCONB SNES SNES 

O0ebe4 

003014 

003044 

003072 

003076 
003102 
003104 
003110 
303212 

10506 
000403 
11276? 

912706 

001403 
012767 

005067 
005077 
OCS227 
00101? 
004S67 
003016 
000413 

010700 
022700 
001402 
000167 
012767 
005067 
o00SCé7 

005767 

012727 

NES SNES 

177777 

001100 

001126 

001100 
000610 
009340 
900004 
0CO006 
902720 
176220 

Q90!76 
000174 

CoocO6 
oo000% 
176236 
o00200 

001224 

176S24 
176140 
177777 

020226 

003046 

17S2e0 
000993 
175Sl2 
175502 

176414 

040000 

003124 

NRA ENRSENRS NESE NRAENR SNES SNES SNR SNES SNE SNES SNE 

176714 

000924 
000026 

175072 

176210 
176204 

176243 

17614E 

175514 

ooo004 

START: CLRB 
ER 

SELECT: MOVB 
STARTA: 

64S: MOV 

558: MOV 

33: 

B 
--67§:  .ASCIZ 
68S: 

108: MOV 

SELFLG ;CLEAR SELECT PARAMETER FLAG. 
STARTA :GO DO SETUP AND MEMORY MAP. 
-1,  SELFLG ;SET THE SELECT PARAMETERS FLAG. 

HSCMTAG, Rb s:FIRST LOCATION TO BE CLEARED 
(R6)+ 1 CLERK MEMORY LOCATION 
#SBODAT RE : DONE? 

:tLOOP BACK IF NO 
as Tack SP SETUP THE STACK POINTER 
#SPWRON. J#PWRVEC’ : -POWER FAILURE VECTOR 
$340, JRPWRVEC+2 EVEL 
a84, -(SP) SAVES ERROR VECTOR 
Jee, -(5P) 
#64$ 4 ;;SET UP TIME QUT VECTOR 
aSWR -TRY TO REFERENCE HARDWARE SwR 
S$ BRANCH IF_NO TIMEOUT TRAP OCCURS 
#SWREG, SWR : POINT TO SOFTWARE SwWR 
#CISPRES DISPLAY ; POINT TO SOFTWARE DISPLAY REG 
(SP}+, (SP)+ :REST TACK 
(SP)+) a6 REC TORE ERROR VECTOR 
(SP)+.ae4 
$PAss’ :CLEAR PASS COUNT 
#APTSIZE, SENVM i TEST USER SIZE UNDER APT 
3$ YES,USE NON-APT SWITCH 
#SSWREG, SWR :3NO, SUSE APT SWITCH REGISTER 

LODISP :CLEAR DISPLAY REGISTER STORAGE LOCN 
IDISPLAY ; CLEAR DISPLAY REGISTER 
#-1 > FIRST TIME? 

::BRANCH IF NO 
RS SPRINT 48 PRINT OUT THE FOLLOWING MESSAGE. 
6? 35 ;ADORESS OF MESSAGE TC BE TYPED 
665 GET OVER THE ASCIZ 
(200) "MAINDEC- 1 ibSbncces ends 

PC, RO GET CURRENT PROGRAM COUNTER. 
¢. RO :CHECK IF THE PROGRAM IS RELOCATED. 
10$ BR IF PROGRAM NOT RELOCATED. 
RESTAR -GO TRY TO RELOCTED BEFORE CONTINUING. 
#3 of RGMAP : INITIALIZE PROGRAM MAP....LO 64K. 

RELOCF INIT THE RELOCATION FACTOR. 

* i ROUTINE TO “tho LOADERS AT ‘HE END OF 8K. 
;CHECK IF LOADERS HAVE BEEN SAVED ALREADY. 

14g BRANCH IF ALREADY SAVED 
#40000, RO :GET END OF 8K 
RO R1 :GET END OF 9k 
#10$, JsERRVEC ;SET UP TIMEOUT VECTOR 

a
y
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093146 
00315C 

003154 

003212 
003216 

p03220 
o03204 
003230 
003234 
003236 
on3240 
no3e42 
003246 
o03250 
003254 
003260 
903262 

003320 
203322 

ART: 

005067 
03277 
001014 
012737 
005037 
904767 
005267 
oo4s6° 
02S076 

012706 
012700 

025143 

012737 
Olle2e 
03270e 
001374 
050310 
050411 
010267 
005367 
005767 
001432 
042767 

024636 

002734 

176342 

175426 
010000 

003220 
177572 
011374 
17$374 
020022 

001100 
001522 
001524 

000001 

175710 
017760 

003376 

017777 

175652 
175646 
175266 
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113: MoV (RO),  (RO)+  ;SEARCH FOR END OF MEMORY 
BR 11$ “KEEP SEARCHING 

les: CMP aay (SP)+ RESTORE STACK POINTER 
ocoao4 MOV BERRTRP, OHERRVEC “RESET TIMEOUT VECT 

MOV RO =45P :SAVE LAST MEMORY SABRES “CONTIGUOUS) 
MOV eon. . >SET UP WORD COUNTER 

133: MOV -(RO), Re at) SAVE THE LOADERS 
DEC Re ‘COUNT THE WORDS 
BNE 13% “BRANCH IF MORE WORDS 
MOV (SP)+, LMAD  ;SAVE LAST MEMORY ADDRESS 

-% CHECK IF MEMORY MANAGEMENT IS AVAILABLE, AND SET IT UP IF IT IS. 
14s: MMAVA “CLEAR MEM MGMT AVAILABLE FLAG 

175750 Ett #SWl2, GSWR | :CHECK FOR INHIBIT KT11 SWITCH 
BNE MAPMEM :BRANCH IF SET 

oooco4 MOV BMAPMEM, J#ERRVEC’ SET UP TIMEOUT TRAP VECTOR 
CLR aeSRO -CLEAR MEM MGMT STATUS REG 
JSR pC MMINIT :MEM MGMT INITIALIZATION ROUTINE. 
INC MMAVA *SET MEM MGMT AVAILABLE FLAG 
JSR RS SPRINT 560 PRINT OUT THE FOLLOWING MESSAGE. 
.WORD MMAMES ADDRESS OF MESSAGE TO BE TYPED 

PeeTHT AVAILABLE™ 

= EERE LL RAEI REA AKA AE AAR ARAEALEL LASER REESE RARER EKER ERE SL AFLG FS 

7% ROUTINE TO MAP ALL OF MEMORY. 
*# ONLY FULL 4K BANKS WILL BE RECOGNIZED. 
1% RO = MEMMAP POINTER...LO 64K. 
# Ri = MEMMAP POINTER...HI 64K. 
:% R2 = ADDRESS POINTER 
1% R3 = BANK POINTER...LO 64K. 
1% RG = BANK POINTER...HI 64K. 
;3 RS = SCRATCH REGISTER. 
© SEEKS KELSESEKLSEREERARAESELLE SSAA SRLS EREKRERASLERASE SHEKELS FSR SESE 

MAPMEM: MOV #STACK, SP =RESET THE STACK 
MOV #MEMMAP RO “SET UP MEMORY MAP POIN7ER...LO 54K. 
MOV #MEMMAPS2, RI >...HI 64K 
CLR (RO) ; CLR NENORY MAP...LO 64K. 
CLR (RI) HI 64K 
CLR R2 Peet ADDRESS POINTER TO 0 
MOV #1, R2 ; SETUP 4K BANK POINTER...LO 64K. 
CLR RY HI 64K. 
CLR STMP3 PENET TEMPORARY HIGH ADDRESS BITS. 
JSR RS, SPRINT :GO PRINT OUT THE FOLLOWING MESSAGE. 
-WORD = MEMMES ADDRESS OF MESSAGE TO BE TYPED 

"MEMORY MAP: * 
oo0oc04 MOV #2$, SHERRVEC  ;:SET UP TIMEOUT VECTOR 

IS: MOV (R23 (R2)+ + READ+WRITE ALL MEMORY 
BIT #MASKHK , Re “CHECK FOR 4K BOUNDRY 
BNE 1$ *BRANCH IF MORE IN BANK 
BIS RS, (RO) ;SET FLAG FOR BANK...LO 64K. 
BIS RY, (RL) HI 64K. 
MOY STMP2 CAVE ADDRESS POINTER. 
DEC a apo “ADJUST TO LAST ROR, LAST BANK. 
TST es “CHECK FOR NEM NGHT 

BEG 35 *BR IF NO MEM M 
175632 BIC #15U000.$TMP2  :CLEAR BANK ars. BN RELATIVE ADDRESS. 160000 



DLOMcB.P1l 

1530 003330 

1$41 093370 

1554 003432 
1SSS 903434 

158° 003436 
15&3 903440 
1559 go344e 
1560 003450 
1561 903454 
1562 03460 
1563 03462 
1564 OO3466 
1565 003472 
1566 003474 
1567 003500 
1568 003504 
1569 003506 
i570 903512 
1$72 003514 

1578 003516 

1584 003550 
1585 03554 

t. 

Me NOEC 11-DcQMC-B- Be 
START 

Q1370S 
5067 Apes 

006305 
006395 
006305 
006205 
006167 
006305 
006167 
050567 
305567 
090404 

Gecbcb 

100316 
000402 

106302 
100313 
012737 
004767 
004567 
001177 
011067 
011167 
011000 
042700 
020027 
001530 
004567 
025246 

000000 

0:2706 
005067 
032777 
001011 
012737 
005037 
604767 
005267 

NO3 
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HES me BRUSRRES fee OE gg ARE Ker Bg REE SURE, EES 
ASL RS 
ASL RS 
ASL RS 
ASL RS 

175606 ROL STMP3 
. ASL RS 

175600 ROL STMP3 
175872 ADD RS STMP2  ;MAKE LAST ADR PHYSICAL. 
175570 apc STMP3 

BR 3$ :GO TO UPDATE POINTERS. 

-* TIMEOUT TRAPS TO HERE 
2S: CMP (SP)+, (SP)+ RESTORE THE STACK POINTER 

917777 BIS #MASKSK, Re “LAST ADDRESS OF 4K BANK 
INC R2 “FIRST ADDRESS OF NEXT BANK. 

175174 38: TST MMAVA “CHECK FOR MEM MCMT 
BEQ 4 “BRANCH IF NO MEM MGMT 

9eo200 172344 ACD #200, J8KIPAR2 ; UPDATE THIRD PAR 
040000 MOV #40000, Re “POINT TO START OF THIRD PAR 

ASL R3 :UPDATE LO BANK POINTER. 
ROL RY “UPDATE HI BANK POINTER 
BPL 1$ ‘BRANCH IF MORE MEMORY TO MAP. 
BR S$ “EXIT WHEN DONE. 

4g: AaSLB RB :UPDATE MAP POINTER 
BPL 1g >BRANCH IF NOT YET DONE 

024636 oocoo4 S$: MOV SERRTRP. J¥ERRVES - RESET TIMEOUT VECTOR 
O1sis4 JSR PC, TYPMAP ;GO TYPE THE MAP. 
017560 JSR RS. SPRINT :GO PRINT OUT THE FOLLOWING MESSAGE. 

-WORD SCRLF :ADDRESS OF MESSAGE TO BE TYPED 
176044 MOV (RO),  SAVTST ;SET UP TEST MAP...LO 64K. 
176642 MOV (RI); SAVTST+2°:...HI B4K. 

MOV (RO); RO AET LOW MEM MAP 
177760 BIC #177760, RO “MASK ALL BUT BOTTOM 4 BANKS 
090017 CMP RO #17 “CHECK THAT BOTTOM 16K IS ALL THERE! 

BEQ GMPR “BRANCH IF BOTTCM 16K EXISTS 
017526 JSR RS SPRINT :GO PRINT OUT THE FOLLOWING MESSAGE. 

-WORD INSUFF ‘ADDRESS OF MESSAGE TO BE TYPED 
*“FIRST 16K OF MEMORY NOT ALL: THERE!” 

bE: HALT ‘FATAL ERROR HALT. 
“MEMORY IS NOT CONFIGURED TO RUN THIS PROGRAM. 

HEHEHE HBAS HEBR GHEE 

-% SPECIAL ROUTINE TO TYPE OUT ALL UNIBUS ADDRESSES WHICH RESPOND TO 
:# “DATI, DATIP, DATO, AND DATOB. 
SET ETESTTTTEETELTOSTTSTESTETELTOTTTTTTTT TTT TT TTT ET ETETT TTT TTT 

001100 tIMOUT: MOV ¥STACK, SP -SET UP THE STACK POINTER. 
175060 CLR - MMAVA “CLEAR MEM MGMT AVAILABLE FLAG. 
010000 175402 BIT eSWi2, @SWR § :CHECK IF MEM MGMT TO BE INHIBITED. 

BNE 1$ “BR IF_NO MEM MGMT. 
003569 oj0g04 MOV #1 QeERRVEC’ SET TIMEOUT FOR MEM MGMT CHECK. 
17757 L a#SRO -CHECK FOR MEM MGMT...TIMES OUT IF NONE. 
011226 JSR PC MMINIT :INIT ALL MEM MGMT REGISTERS. 
175026 INC MMAVA :SET MEM MGMT AVAILABLE FLAG. 



C
T
n
u
i
N
U
N
I
n
u
i
m
i
o
t
i
n
t
o
n
 

RE
G 

BS
BI
R 

EE 
R
e
e
 ae

 
20

 
20

 
<0

 
0 
9
-
<
b
 

00
-0

» 
-2 

h-
-0
p 

-0 
0-

29
 

0 
$0
 
O4
9 

2 
h
h
 

op
 

0 
*»
 

oO
 

“3
 

n
o
m
 
a
 

B
T
 

et
et

et
 

at
 

et
 

er
el
 
at

a 
eg
r 
t
r
i
t
e
 

wo
 

C
O
D
 

“
I
M
U
 

2 
G
f
u
e
~
C
9
 

UD
I 

UD
 

0 
20

 
+9

 
+o
 
9
-
0
 0
d 

8p
 

0 
HW

 
9
 

fF
 

R 
B
E
R
S
 

it
t 

af
) 

2
0
7
d
 

+ 
0-

28
 

0d
 

20
 

20
-2
 
h
h
 

b 
o
h
 

O 
8 

6-
0 

d 
2b

 
2
H
 

-0 
0-

1 
9 

© 
2
-
0
-
0
 

& 
oD

 
2h
 
0
h
 Od
 

© 
O-
+ 

0-
<b
 

2)
 
2
-
0
-
0
 

C
H
M
 

O
T
 
M
O
P
 
M
o
r
r
 
m
m
r
o
n
m
 

BO4 
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S*ART: SESE AND MAP MEMORY 

1§: 
Oc4S6> 217454 JSR gS SPRINT :CO PRINT OUT THE FOLLOWING MESSAGE. 
C2516! LWORD «= BY? MES : RODRESS a MESSAGE TO BE “yPcp 

ocsooc CLR RO “SET UP T/PE OUT FLAG. 
essoce . CLR Re :5ET ADDRESS POINTER TC ZERO. 
Ole;3; 903636 COCcO4 MOV a20$.  JBERRVEC' «SET TIME yt VEC TO SERVIZE NON-EX MEM, 
106712 1cS: STB .R21%. 300 DATE CNL ~~ 
03272 900901 BIT #2179," Re i CHECK FOR WORD ADDRESS. 
aorods BNE 11g R IF OOD BYTE ADNRESS. 
Ollzle2 Mov (Re),  R2) -60 CATT, DATO...NOP FOR READ ONLY MAP. 
1Slsie 11: ISB  <Re’. Re? -00 BATT. DATIP. DATOB... NOP FOR READ ONLY MAP, 
fos700 TST RO :CHECK FOR PREVIOUS 7YPOUT-? 
091023 £ 305 'BR IF ALREADY TYPED “FROM. 
p0456" C1744 SP RS SPRINT :SC PRINT OUT THE FCLLOWING MESSAGE. 
925221 “WORD = FROM : ADDRESS C& MESSAGE TO BE Type 

910246 MOV Re, -<SP) ‘out THe DATA ON THE STACK. 
004767 c21940 TSR PC TYPAC ;DETERMINE THE PHYSICAL ADDRESS AND TYPE IT. 
000413 BP i 23$ >GO TO ADDRESS POINTER UPDATE. 

3# TIME OJTS COME HERE. 
N22626 Ess: cx (SP1+, (SPi+  =POP 10 OFF STACK. 
00s70C TST Re “CHECK FOR PREY'** TYPOUT. 
014: REQ 3C§ [BR IF ALREAL , “TO, 
NO4SE? O1T372 JSR RS, S°RINT 335 PRINT OU JLLOWING MESSASE. 
fes41 .W0RD) «OTS ;RODRESS OF ME>onec 10 BE TYPED 

995302 DEC Re ‘BACK UP ONE BYTE. 
510245 mO\! Ro, -.SP)  :PU% THE DATA ON THE STACK 
904767 feitle JSR PC. S"YSAC DETERMINE THE PHYSICAL SSapess AND TYPE IT. 
905262 ; INC Re =RESET ACORESS PUINTER. 
095190 235: CoM ta ;RESET PREVIOUS TYPOUT FLAG. 
sose0e 303: INC Re sUPDATE ACORESS POINTER TO NEXT 3°75. 

1423 EG 315 :EXTY IF ZERO REACHED. 
702 Cl17777 BIT SMASKHK Re :CHECK FOR 4k BANK BOUNDRY’. 

001349 BI 10 :BR IF MORE THIS 4K BANK. 
Oos7E° 174702 13) MMAVA : CHECK IF MEM nGHT IS AVAZLASLE. 

1735 Bea 10$ >BR IF NO MEM MGMT. 
522737 O07620 TE346 =P 87609, askIPARI i CHECK FOR END “OF LOST 4k BANK. 
OO1411 BEQ 318 sEXIT WHEN ALL DONE. 
512702 Ooscsc MOV s60900 Re “RESET VIRTUAL ACDRESS POINTER. 
913737 «(172346 «172344 MOV JSKIPARS, DeKIPARS ;SAVE MEM MGMT REG FOR TYPECLT. 
M2737 oofscn 172346 ADD e200,  dekIPAR3 -UPOATE MEM MGMT REG = TO NEXT 4k SANK. 
005720 BR 19§ BR BACK TO DO NEXT BANK. 
C05700 218: TST ta “CHECK PREVIOUS TYPE FLAG SEFORE EXIT. 
60140? EO 328 “BR TO EXIT IF TYPING ALL DONE. 
OO4SE7 017270 ISR a5, SPRINT :GO PRINT OUT THE FOLLOWING MESSAGE. 
025241 “WORD = -T9 s ADORESS OF MESSAGE To BE TYPES 

ocs3ce DEC R2 BACK ADDRESS POINTER UP CONE BYTE. 
015246 MOV Ro, -(SP)  ;3PUT THE DATA ON THE STACK. 
B04767 Seo7le ; JSR pC: $TYPAD :DETERMINE THE PHYSICAL ACORESS AND TYPE IT. 

ecoc 323: HALT .* THIS ROUTINE IS FOR DEBUG Use ONLY. 
t@ TO RUN THE MAIN PROGRAM RESTART AT 290 OR 204. 

occ6S4 BR TIMCUT SLOOP Back AND DD GAIN CFON CONTINUE. 
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C-11-D2QMC-B-2: 0-124 HENORY EXERCISER, 16k VER MACYL1 27732) 10-SEP-76 12:01 PAGE 42 
“PI! maP PARITY RESISTER 

.SBTTL MHP PARITY REGISTERS 
SRRHERHSESHSESHEHSSSERAERSSSERELRSSAEESEERESASREDAEL SS SELRESS ESS 

:# SEARCH FOS PARITY REGISTERS PRESENT ANG TYPE ADORESSES CF THOSE FOLD 
-@ THAT ARE FUNCTIONAL AND HAVE CORRESPONDING PARITY MEMORY 
: SSSRAPSRSRERSHSSHSHSASARSLSSKSSSRSLASSSSESSLESSRFSRSSRSESSSSSLSS 

903766 O12704 o02es2 GMPR: MOV BMPRX, RY -SET UP POINTER TO PARITY REC E/IST TABLE. 
C0372 O3e77? 900i09 175136 rT SSWCE, @SWR CHECK FOR INHIBIT PARITY SAITCH. 
994909 901035 5NE GMPRD -BR IF INHIBIT PARITY. 
554052 912703 oOelle MOV BMPRO, RB :SET UP TABLE POINTER 

906 Olers? 9c4o30 99004 MOV SGMPRE, JSERRVEC’ SET UP TIMEOUT TRAP SERVICE . 
9949149 e713 900091 GMPRA: BIC a] (R3) -CLEAR FLAG BIT IN TABLE ; 
o04520 695773 s00900C 1ST ak3) 5CES THIS MEMORY PARITY REGISTE® EXIST. 

:» IF IT DOESN'T EXIST, A TIMEDGT TRAP WILL GO TO “GMPRE™. 
024 912324 MOV (R3)4, ‘(R4)+ ;SAVE IT IN THE PARITY REG EXIST TABLE. 

gc4226 O4C4C3 BR SMPRS -SKIP TIMECUT SERVIZE COCE 
it TIMEOUT COMES HERE 

054030 O22626 AMPRB: CMP iSP'+, .SP)* RESTORE STACK POINTER 
O94032 062723 20C00: 81S #] iR35+ SET FLAG TO INDICATE REG: STER NOT PRESENT 
004036 905923 GMPRC: CLR (R3)+ ; CLEAR THE MAP... 00 SYK 
pow4e C9553 “UR “R)¢ HI 64K 
OO4D4e 020327 cOeese2 CMP R3 HMPRX HAVE WE CHECKED ALL REGISTERS? 
OO4O46 1037 BLO HERA -NO = GO BACK TO CHECK NEXT ONE 
9949So coso14 ; CLR “SET TERMINATOR IN PARITY REG EXIST TABLE. 
04052 612737 ce4626 occco4 OV SERRTRP, SHERRVEC’ RESTORE TRAPCATCHER 
504060 COSTE? ITEIEE 1S? MPRX ANY PARITY REGISTERS PRESENT? 
504064 901006 BNE CTRLS iVES. - GC TEST CONTROLS PRESENT 
Cocbb 4 JudSbs | SLT i 4s 3k RS SPRINT 330 eRtNt THE FOL SHINS MESSAGE. 
nou972 925327 -WCRD = oMTR 'SDORESS OF MESSAGE 70 BE TYPED 

:"NG MEMCRY PARITY REGISTERS FOUND" 
eo4or4 9059:4 SMPRD: CLR CRY) “MAKE SURE TABLE IS CLEAR 
ACwo7— OSSler agasyy IMP MANUAL SAND SKIP ALL CCNTROLS TESTING 

.SBTTL TEST PARITY REGISTERS 
: SCHON THAT BITS Oo ee Tt AND 1S OF EACH PARITY RESTCTER P 

-# SHOW THAT BITS O - li, AND 1S OF EACH PARITY RESISTER PRESENT 
:# CAN BE SET AND a FARen” 
s# THIS IS A CNCE ONLY TEST. 

. ; FSSSRFSESSASSSLSSERSRSSLESSSSRASSASRSSSRERPSSSESSSSSSRSSSSESSSSSERSSD 

oc4+192 912703 odeese STRLS: MOV eMPRX, R3 sLOAC INITIAL TABLE ADDRESS FOR A POINTER 
504i%% 912302 18: MOV (R3)+, Re :LOAD Re WITH AQCRESS OF THIS PARITY RESISTER 
064119 912709 o9900: MOV sl RO :LOAD RO WITH VALUE OF 1ST BIT TESTED 
OO4114 12 CLR (Re) :INITIALIZE THE PARITY REGISTER 7 
AO4¥i!6 Ofse01 MCY (RE), RI “READ THE CONTENTS OF THE PARITY RESISTER 
M94120 946701 175370 BIC RESRIC, R1 “CLEAR BITS KHICH ARE RESERVED 
904i24 OO1495 _ BEG 2$ *CHECK OTHER BITS - SRANCH IF OK 
004156 CO4767 614376 64§: ISR PC, SPRNT :SET UP VALUES FOR ERPOR PRINTING. 
ge4i32 604767 815700 JéR PC, SERRUR ;8# ERROR #4% 150 Tire A MESSAGE) 
004136 ccco0: WORD ERROR TYPE CODE. 
CO414C 67 175350 2s: BiT RO, RESRVD 315 THIS BIT RESERVED? 
004144 gO1925 BNE 3$ YES - CONT TEST IT 
GO4146 O1cdle MOV RG (RE) “NO - SEY THIS BIT IN "HE PARITY SESISTER 
S04150 O1l2e0! MOV (RO), RI "READ 8 SAVE CONTENTS OF THE PARITY REGISTER 
OC4i52 o0sdle CLR (Re) SCLEAR THE PARITY REGIS7ER 
304154 O46701 175334 BIC RESRVO, Rl :SCEAR BIT LOCATIONS THA” ARE RESERVED 

4, 
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MACYL1 27(732) 10-SEP-76 12:01 PAGE 43 

THE FOLLOWING TEST WILL FAIL ON A POP-1174S WITH 
MOS PARITY REGISTER? PATCH “RESRYO" (1514) 10 77772. 

RO Ri ;COMPARE THE CHECK WORD WITH THE DATA READ. 
b6$ ;BRANCH OVER ERROR CALL IF 3000 DATA. 
PC, SPRNTO :SET UP VALUES FOR ERROR PRINTING. 
PU, SERROR ;4## ERROR ### (GO TYPE A MESSAGE) 
l ERROR TYPE CODE. 

(Re), RI ;READ THE CONTENTS OF THE PARITY REGISTEP 
RESRYVO, RI :CLEAR BITS WHICH ARE RESERVED 
33 :CHECK JTHER BITS - BRANCH IF OK 
PC, SPRN :SET UP VALUES FOR ERROR PRINTING. 
PC, SERROR err ERROR ### (GO TYPE A MESSAGE) 
i : ERROR TYPE CODE. 
RO OTATE TO GET NEXT BIT TC BE TESTED 
23 BRANCH IF NOT DONE WITH ALL BITS 
(R33 :CHECK FOR TABLE TERMINATOR. 
1s “BR IF MORE PARITY REGISTERS. 

; RERELEREREAEEESEEREEREE RELEASE SEPERATE EESEESEREEERS ESE SES EE SES ES 
3# ShOW THAT RESET CLEARS BITS 0,2, AND 1S OF EACH PARITY REGIS”ER PRESENT. 
:# THIS IS A ONCE ONLY TEST. 
SHEELERERELELSRRELEEGAALS REE SESERELLLESEESELARESEESRLASEEES EES SE 

RESCHK: MOV 
1$: 

es: MOV 

64§: JSR 

653: 

SMPRX, RI ;LOAD INITIAL TABLE RODRESS FOR A POINTER 
8107745,3°83)+ :SET ALL DEFINED BITS TO A ONE (1) 
(R3) CHECK FOR TABLE TERMINATOR. 
I$ :BRANCH IF MORE REGISTERS. 

ISSUE AN INIT TC THE WORLD. 
SMPRX, F3 LOAD INITIAL TABLE ADDRESS FOR A POINTER 
(RQ)+, 82 :STORE THE PARITY REGISTER RODRESS 
(Re), RI :GET CONTENTS OF REGIST ER 
(Re) :MAKE SURE IT IS CLEAR 
877772, Ri :MASK THE BITS RESERVED FCR FOR FUTURE USE 
Ri sCHECK IF REST WERE CLEAREC BY THE RESET 
65$ BRANCH OVER ERROR CALL IF 3000 SATA. 
PC, SPRNT_ :SET UP VALUES FOR ERROR FRINTING. 
PC, SERRCR ;##8 ERROR #84 (GO TYPE A MESSAGE: 
l :ERROR TYPE CODE. 

R32) scHECK FOR TABLE TERMINATOR. 
§ 3BR IF MORE PARITY REGISTERS. 
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Q-124k MEMORY EXERCISER, 16k VER 
MAP PARITY MEMORY 

Coo0c4 
090090 

175122 
175116 
175106 
175102 
000996 
O022Se 

174122 

090299 
175942 
175040 

175222 

000020 

cocosc 

O2CCCe 
COCCO4 
17510C 
176074 

172344 

EO4 
MACYLL 27(732) 10-SEP-76 12:01 PAGE 44 

.SBTTL MRP PARITY MEMORY 
PERERA EEEEREEREEERRE REALE EEEEREEE EEE LEEERE REE E REESE FREESE ERS EES 
map a i Se et PARITY REGISTERS AND MEMOP ’. AND TYPE RESUL™S 

PROBREILITY ¥ {DUE T0_ONE 
Y IS NOT LOCATED CORRECTLY THAT IT IS IN ALL 

OF THE FO OWING F FAILU 
WRONG PAR ION’ T EERE? BAD PARITY TO BE WRITTEN 

- BRITY GENERATE OR OETECT LOSIC FAILED 
- PARITY ERROR BIT FAILEO 10 8.” 
- PARITY BITS IN MEMORY LOCATION FAILED 
- I.E. BIT STUCK AT GOOD PARITY VALUE 

PC, 

gitprs2 

Sava 
MAPRE 
#40000, 
PC, 

POUT TUETeT TTT TeITeTTererrreereryereeerererrrer TTT Tr rerr rrr yry’ 

CLRPAR ;INITIALIZE ALL Perit REGISTERS 
BITPT INITIALIZE 4K POINTER 

;CLEAR HI 64K POINTER 
SET ADR POINTER TO ZERO 
CHECK FOR MEM MGMT 
BRANCH IF NO MEM MGMT 

Re SET ADR POINTER TC PAR2 
MMINIT SET UP ALL MEMORY MGMT REGISTERS. 

js ARAABAESESEADADESESEATASEHSASAEEEEE SEE EE LEED EE ETHIE EEE EEE 
SET WRITE WRONG PARITY IN ALL REGISTERS PRESENT 
:® THEN WRITE TEST LOCATION VIA DATO 8 READ ae LOCATION VIA CATI 
:# THEN CLEAR WRITE WRONG PARITY IN ALL REGISTERS 
PTriTeriiri ire rertiiririrtiiririsiiitiiittirriritriterett tere. 

MAPRE: 

T
u
e
 

38: 

3: 

PMEMAP :CLEAR THE PARITY MEMGRY MAP 
PMEMAP+2 . 
eMPRC, R3_ sINITIALIZE TABLE ADDRESS 
sl, “RS: :1S THIS REGISTER PRESENT? 
3$ =NO - GET THE NEXT ONE 
SWWP, 3(R3> :YES - SET WRITE WRONG PARITY 

“AND CLEAR REST CF REGISTER 
(RE), (R2) “WRITE WRONG PARITY 
(Re) ; READ WRONG PARITY 
gkWP, @(R3) CLEAR WRITE WRONG PARITY 
a(R} OTHERWISE, CHECK TO SEE IF THIS 

s CONTROL REGISTER GOT A PARITY 

3$ s BRANCH iff f ROTDN T ang CHECK 
NEXT POSSIBLE ONE 

BITPT, 2(R3) ;SET FLAS IN MAP FOR THIS PARITY REGISTER 
BITPT4+2,4(R3) 
BITPT, PMENAP ;SET FLAG IN PARITY MAP 
BITPT+2,PMEMAP+2° 
86, R3 :STEP UP TO NEXT REGISTER 
R3. SMPRX  :ARE WE DONE WITh TABLE’ 
2$ -GO BACK TO CHECK FOR ANY MORE! 
(Re) (R2) “CLEAR BAD PARITY 
MMAYA :CHECK FOR MEM MGMT 
10$ :BR IF NO MEM MGMT 
8290,  aaKIPAR2’ :UPDATE PAR TO NEXT 4K BANK. 
TTpt : UPDATE BANK POINTER...LS G4K. 

BITPT+2 HI 64k 
TMAP ‘BR IF ace DONE. 



MASNOEC-11-DOQNC-B-0: 
DCONTB.P11 

rege 
1°98 
1799 
1300 

~
 

if
s)

 
Cc

 4 
H
O
O
 
N
O
U
 

£ 
G
I
f
u
e
-
(
9
.
u
0
0
0
°
 

D =]
 

t
o
a
 
m
i
n
 
a
a
a
 
r
o
u
 

& 
0
-
0
-
0
 
O
b
 

@ 
6-

0 
0 

2 
=
 

(
D
C
 

0 
<0

 
9+
 

bs
 
B
0
0
 

90
 

1 
0 

0 
0d
 

2 o
o
 

0h
 

fu
ro
re
 

G
I
r
U
e
=
-
 

1824 

AC455C 

2945Se 
IC4SSE 
004562 

094672 
094700 

, 676. 
131° 

C3667 

100367 

C0475” 
004567 
OeS204 

012703 

012701 

000167 

O-1e4k MEMORY EXERCISER, 16k VER 
MAP PARITY MEMORY 

175030 175006 

Irsdee §=1750C0 

175006 = 1r4r64 

02000 rae 

Q2elie 
000001 

016435 

177776 
017614 
Ol6416 

013774 
990006 
OCeeSe 

OCCO14 
001560 

174664 

174264 
ocCY#Ce 

i74672 

11S: 

10$: 

s RERERPRAAESSSHEASEFRELASASSSEREREFSEASELALESRSELSSELLESL SASL ESLALE -* 

FOY 

TPT, MEMMAP 8! 
1$ 
BITPT +e. .MEMMAP+2° 

4§ 
BI 
1§ 

MACYLL 27(732) 10-SEP-76 12:01 PAGE 4S 

etK Na BAM 4 ee -LO 64K, 

HI uk.” 
IF BANK EXISTS. 

;BR_IF BANK DOESN’T EXIST. 
CHECK IF BANK exist S. 
:BR IF BANK EXIS 
; UPOATE ACO R ES? POINTER. We MEX® SANK. 
;MOVE POINTER TO NEXT 8 
sBR IF MORE TO LOOK FoR 4 

:CH 
: BR 

BR 

:# ROUTINE TO TYPE MAP OF WHERE PARITY MEMORY IS PRESENT 
3# ANC WHICH CONTROL REGISTERS CONTROL WHICH MEMORY 
[REERAREERELHAERELEESSPREL ELE ESREREREEESSE EATERS ESSERE ESSE SESE 

TMAP: 

1§: 

MOV 

PC, CLAPAR 
RS’ SPRINT 
MTMAP 

#MPRO, R3 
eBIT0, (R32) 
es 

SPRINT 
mx! 

(R39) (SP) 

s INITIALIZE ALL PARITY REGISTERS OSESENT 
GO PRINT OUT THE FOLLOWING MESSAGE. 
ADDRESS OF MESSAGE TO BE TrPED 
"PARITY MEMORY MAP: 
SINITIALIZE TABLE POINTER 
CHECK IF THIS REGISTER IS PRESEN”. 
:BR IF NOT PRESENT 
G0 PRINT OUT THE FOLLOWING MESSAGE. 
sRUORE aS OF MESSAGE TO BE TYPED 

;SAVE (RQ) FOR TYPEQUT 
:# THE NEXT TWO INSTRUCTIONS PROVIDE AN INTERFACE TC THE STYPOC ROUTINE 
-# WIKTOUT 1 USING Boss RAP hl INSTRUCTION AS CALLED FOR BY ##SYSMAC#e. 

MOV , (SP) 
JSR PC, STYPOC 
JSR RS SPRINT 
-WORD = MX2 

MOV R3 RO 
1ST (RO) + 
I5R Pc, TYPMAP 

2s: ADD 86. R3 
CMP R3. BMPR 
BLO 1$ 

MANSAL: MOY RO 
MOV SPETADR, RI 

1$: CLR (R1)+ 
DEC RO 
BNE 1$ 
TST8 = SELFLG 
BNE MANUL 1 
MOV STMPe. LSTADR 
IMP MANUL 

T_THE PROCES>OR STATUS ON THE STACK 
‘60 TQ THE SUBROUTINE 
;GO PRINT OUT THE FOLLOWING MESSAGE. 
;RDORESS of MESSAGE TO BE TYPED 

:SET UP RO FOR TYPMAP ROUTINE. 
; UPORTE POINTER TO MAP. . 
;S0 TYPE THE MEMORY COVERED BY THIS REGISTER 
SUPDATE TO NEXT REGISTER IN TABLE. 
SARE WE ALL OONE WITH TABLE? 
BRANCH IF MORE REGISTERS 

:SET COUNTER TO CLEAR i2 WORDS. 
: STARTING AT FSTAOR. 
CLEAR THE LOCATIONS. 
; COUNT. 
:BR_IF MORE. 
:CHECK FOR SELECT PARAMETERS STARTLP. 
;BR IF PARAMETERS TO BE SELECTED. 
SET UP VIRTUAL LAST AOCRESS. 
:SKIP PARAMETER SELECTION SECTION. 



t-Deae Bee 
USER PAREM ~~

 

g
o
u
0
 

00
 
0
0
0
0
 
G
O
O
 

Wo
 

UU
 

U
I
U
I
U
 
H
N
O
 

I
M
U
I
£
G
I
T
U
s
~
 

> 
20

-=
 

b
+
 

9-
2 

b 
o
p
 
9
 

c
p
;
 

B
D
 

016316 

17rre 

c20000 

026254 

174514 

174510 

016214 

Olgele 

177776 
016026 

016166 

174104 
174102 
17402 
0ibi4e 

174466 

917777 
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.SBTTL USER PARAMETER SELECTION SECTION if 
; PRERELEEEREREERESEREREERALAEREREE EEE E EE ERE EEE EE EE EE EES ESS 
# USER PARAMETER SELECTION SECTION IS ENTERED BY STARTING AT 204. 
HHBGHHHEHEGHG HEHE HEHEHE HEB BHB HBB HEHEHE HEE Et 
MANUL!: MOV #8170, RO ;SET UP BANK POINTER. 

CLR Ri HI 64K 
CUR R2 CLEAR ADORESS POINTER. 
CLR R3 “HI ADDRESS BITS. 
JSR RS SPRINT 60 PRINT OUT THE FOLLOWING MESSAGE. 
.WORD  FADME sACORESS OF NES MESSAGE TO SE TYPED 

3* THE NEXT TWC INSTRUCTIONS PROVIDE AN INTERFACE TO_THE SRDOCT ROUTINE 
:@ WIHTOUT USING A “TRAP” INSTRUCTION AS CALLED FO R BY #eSYSMACES. 

MOV Q4PSH, -(SP) :PUT THE PROCESSOR STATUS ON THE STACK 
z9e SRDOCT 69 TO THE 3 ROU INE 
Bic AEtTO (SP} :MAKE SURE AD fipee IS ON A WORD SCLNDRY. 5 
CLR SAaViST INIT. TEST MAP...LO 64K. 
cLR SAVTST+2 

18: Hoo #0000, Re ‘NPOATE® ADDRESS POINTER 70 NEXT BANK. 
u 

Mp R3, $HIOCT :CHECK HI ADDRESS BITS. 
BLO 2g -BR IF NOT HI ENOUGH YET. 
BHI 33 -BR IF PAST SELECTED ADDRESS. 
CMP R2, (SP) ;CHECK THE LO ADGRESS BITS. 
SHI 3 -BR IF PAST SELECTED ADDRESS. 

es: ASL RC ; UPDATE POINTER. . .LO 64K. ; 
ROL RI HI 64K ’ 
SPL ts 'BRBACK 19 CHECK NEXT BANK. 1 
BR 17 “BR IF OVERE_OW. 

$: BIT RQ, MEMMAP :CHECK IF SANK EXISTS. 
BNE 4§ -BR IF BANK EXISTS. oe 
BIT Ri MEMMAP+2” :CHECK HI 64K v 
BEQ 17$ -BR IF ADGRESS IN UN-MAPPED BANK. 

4§: MOV SHIOCT, RY SAVE FIRST AOR HI BITS. » 

JSR SPRINT :GO PRINT OUT THE FOLLOWING MESSAGE. . 
WORD fa BANE SADCRESS OF MESSAGE 10 BE TYPED 

-*! OST ADORESS:” 
;# THE NEXT TWO INSTRUCTIONS PROVIDE AN INTERFACE TO THE SROOCT RCLTINE 
:# WIATOUT USING A “TRAP” INSTRUCTION AS CALLED FOR SY #aSYSMACee. 

MOV aePSW, -<SP) ;PUT THE PROCES 30R STATUS ON THE STACK 
JSR PC SRDOCT :G0 TO THE SUBROUTINE 
TST (SP) “CHECK IF ADR O SELECTED .CEFAULT}. 
BNE 11S BR IF NOT G DEFAULT) 
TST SHIOCT :CHECK HI BITS. 
BNE 11§ ?BR IF NOT O (DEFAULT). 
MOV $TMPe, (SP) ;SET UP DEFAULT LAST ADR. 
MOV S$TMP3, SHIOCT 

118: MOV (SP)+, LSTADR ;GET THE DATA. 
CMP RY SHIOCT :CHECK FOR LAST ADR BELOW FIRST ACR. 
BHI to$ BB IF LAST BELOW FIRST. 
BLO 125 ; -BR IF LAST ABOVE FIRST. 
CMP (SP), LSTADR :CHECK FOR LAST BELOW FIRST. 
BHI 108 :BR IF LAST BELOW FIRST. 

128: BIT SMASKYK, (SP) > cHE-k IF FIRST ADR ON BANK SOUNDRY. 
BEG 13$ :BR IF ON BOUNDRY. 
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005264 
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OCSe7e 
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USER * parent ten 

1PH446 
174444 
174402 
174400 
016076 

174422 

020000 

174330 
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174312 

174306 

174342 
174340 
172340 
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173274 

160000 

174220 
i74216 

4k MEMORY 
ER SELECT! 

174250 
174242 
174234 
174226 
174220 

nee 
NS 

1S$: 

cJs: 

eis: 

223: 
30s: 
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MOV RO, FAOMAP ;SET UP FIRST ADDRESS MAP. 
MOV Ri: FADMAP+2’ 
BIS RO: SAVTST _;SET FLAG IN TEST MAP...LO 64K. 
BrS Ri, SAVTST+e. 64K 
CMP R3 SHIOCT » bHESK FOR PAST LAST ADR. 
BLC 18 :BR if BELOW LAST ADR. 
SHI 163 GONE PAST LAST ADR. 
CMP Re LSTADR Breck e R Past LAST ADR. 
SHI 18$ BR IF GONE PAST LAST ADR. 
ADD #20000, Re j UPORTE ADDRESS POINTER. 
ADC R3 -HI BITS. 
ASL RO :UPbATE BANK POINTER...LO 54K. 
ROL RI HI 6 
BMI 173 BR’ IF BVERFLOW. 
BIT RO MEMMAP :CHECK IF THIS SANK EXISTS. 
BNE 13 BR IF BANK EXISTS. 
BIT Ri MEMMAP+2°-CHECK IF THIS BANK EXISTS. 
SNE 133 -BR IF BANK EXISTS. 
BR 14§ *BR IF BANK DOESN'T EXIST. 
BIT RO MEMMAP CHECK IF THIS BANK EXISTS. 
BNE 20$ :BR IF IT EXISTS. 
BIT Ri MEMMAP+2°-CHECK IF THIS BANK EXISTS. 
BNE org sBR R IF IT EXISTS. 
TST (SP )+ ADJUST THE STACK. 
JR RS $PRINT G0 PRINT OUT THE FOLLOWING MESSAGE. 
.WORD BACADR ?ADDRESS OF MESSAGE TO BE TYPED 

"ADDRESS IN UNMAPPED BANK?” 
BR MANUAL “LOOP BACK TO THE SEGINNING. 
MOV RO, LADMAP ‘CET UP MAP FOR LAST ADDRESS. 
MOV Ri LADMAP+2° 
1ST nnavA :CHECK FOR MEMORY MANAGEMENT. 
BEQ 225 :8R IF NO MEM MGMT. 
BIC #160000, (SP) ADJUST FSTAOR TO VITRUAL BANK C. 
ADD 840000, '\ SP) 0 VIRTUAL BANK 2. 
MOV (SP)+,' FSTADR ‘Save FISRT ADDRESS OFF THE STACK. 

JSR SPRINT :GO PRINT QUT THE FOLLOWING MESSAGE. 
. WORD fe BAST -ADDRESS OF MESSAGE TO BE TYPED 

“SELECT CONSTANT: * 
;# THE NEXT TWO INSTRUCTIONS privin AN INTERFACE TO THE SRCOCT ROUTINE 
i WIHT OUT USING A “TRAP” INSTRUCTION AS CALLED FOR BY *#SYSMAC#s. 

MANUL2: 

3l$: 

gyPSU, -(SP) 
$RDCCT 

CSAs, CONST 
MMAVA’ 
318 
#160090, LSTADR 
#40000, LSTADR 

LSTADR 
stro LSTADR 
BRASKSK, LSTADR 

LAOMAP 
LADMAP+e 

;PUT_THE PROCESSOR STATUS CN THE STACK 
G0 TO THE SUBROUTINE 
SAVE THE CONSTANT 
;CHECK IF MEM ment TS AVAILABLE. 
;8R IF _NO MEM MGMT 
; ADJUST LSTADR TO VIRTUAL BANK C. 

» VIRTUAL SANK 2. 
‘ABIUST LAST ADORESS UP ONE WORD. 
;MAKE SURE IT IS A WORD ADDRESS. 
CHECK IF LAST ACR IS ON BRNK BOUNDRY. 
:BR_IF NOT ON BOUNDRY 
CLEAR OUT THE LAST ADDRESS MAP. 



w
a
 

~ I . 104 Mh 
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1 USER PARAMETER SELECTION SECTION 

2 BN\s RNG RNS ep ar Seer te &\;: BNE CBNE SRN SENG SENG BNE SRNESRN ESE 

. THE PEST F TH PRY Ran 15 a iN INDEPENDENT KOE SO THAT IT CAN EXICUTE PROPERLY wHEN THE PROSPAM HAS BEEN 26.9 
:& THIS DUNE S ? THE IRS BANKS CF MEMORY CAN BE EXERCISED IN EXACTLY THE SAME MANNEP AS T+E REST OF MEMORY 
sosN NR NR NR wy s\R Me SNR ENR NEE NZS NRZ NRA NRL NR NE 

005364 O16706 174220 START1: MOV STACK, SP ;SET STACK POINTER 
005370 Ole76" 005264 173520 MOV START! SLPADR ;INIT LOOP ADDRESS. 
OOS376 O8E76" 1731TE 173592 ADD RELOCF SLPADR 
OOS4O4 304767 012344 JSR MAMF ;SET UP_MEMORY PARITY ERROR VECTOR 
o0s4ic oo0S76r 1793172 TST NAVA CHECK FOR MEMORY MANAGEMENT AVAILABLE. 
905414 001406 . BEO TSTl :BRANCH IF NO MEM MGMT. 
COS4i& J3e73r 000001 i77s7e2 BIT #BITO, aeSRC CHECK IF MEM MGMT ENABLED. 
O9S4¥24 99100e SNE TSTl ;BR_IF MEM MGMT ENABLED. 
cs426 «=o04r6? =(OCT1SS JSR Cs MMINIT :SET UP MEM MGMT REGISTERS. 
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304557 
90°00! 
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Clever 

OO4467 
004767 
01001e 
912201 
020001 
ec14es 
004767 
004767 
000092 

062799 
030502 
001363 
004767 

094467 
00476? 
162700 
014201 
020001 
®0140S 
004767 
904767 
000002 

030502 
901364 
094767 
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900001 
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MEMORY ADDRESS TESTS 

173834 

-SBTTL SECTION 1: MEMORY ADORESS TESTS 
f REPRESS ERRERAAARHFESLRERERLAEAERALASLAKSSAALAAFASSSFRALASARELAP ESS 
S#TEST 1 WRITE VALUE OF MEMORY ADDRESS INTO MEMORY 
% RO = DATA WRITTEN INTO MEMORY (SHOULD BE) 
3% Ri = DATA READ FROM MEMOR” (WAS) 
:% Re = NIB TUBL ADORESS 
:# R3 = NOT USED 
+ % R4Y = NOT USED 
3% RS = BLOCK BOUNDRY BIT MASK. 
s ERERLRLERERELELEREREAELAS REL EAELAASELALALELESSLSSS SASS ELEAF LES 
tet]: 

ISR RS, $SCOPE :GO TO SCOPE ROUTINE. 
-WORD 1 s MINIMUM BLOCK S22E OF 1 WORDS 

: REQUIRED FOR THIS TEST. 
IMP TST32 “SKIP TO NEXT TEST WHEN LESS THAN SNE BLOCK 

; AVAILABLE FOR TEST. 
MOV #STN-1 STESTN ::SET TEST NUMBER IN MAIL BOX 

:% UPWARDS WORD SODRESSING. 
JSR RY | INITMM INITIALIZE THE MEMORY BDDRESS POINTERS. 

1S: JSR PC, BHYADR GET PHYSTCAL ADDRESS INTO A 
2s: MOV RO (R2) “WRITE VALUE OF ADDRESS INTO ADDRESS 

MOV (RO)+, RI GET THE DATA FROM MEMORY UNDER TEST. 
CMP RO Ri “COMPARE THE CHECK WORD WITH THE CATA READ. 
BEQ 65$ “BRANCH OVER ERROR CALL 2F S00D SATA. 

b4$: JSR PC, SPRNT2 ;SET UP VALUES FOR ERROR PRINTING. 
JSR PC; SERROR :#4% ERROR #4#% (GO TYPE A MESSAGE) 

oss .WORD 2 “ERROR TYPE CODE. 

apo #2, RO -ACD #2 TO PHYSICAL ADDRESS 
BIT RS; Re ?CHECK FOR END OF A BLOCK. 
BNE 25 :BRANCH IF MORE IN CURRENT BLOCk. 
ISR PC, MMUP  :FIND NEXT BLOCK AND LOOP T0 18. 

-% CHECK THAT VALUE OF MEMORY ADDRESS WAS WRITTEN CORRECTLY 
:% DOWNWARDS WORD ADDRESSING. 

JSR RY, INITON ; INITIALIZE THE MEMORY ADDRESS POINTERS. 
38: JSR PC, PHYADR :GET PHYSICAL ACORESS INTG RO 
4g: SUB te RO -DEC DATA BY 2 

MOV -(R2), Pl ;GET THE DATA FROM MEMCRY 
CMP RO Q] :COMPARE THE CHECK WORD WITH THE DATA READ. 
BEQ 67 “BRANCH OVER ERROR CALL IF 300D DATA. 

68S: ISR PC, SPRNTO :SET UP VALUES FOR ERROR PRINTING. 
JSR PC, SERROR ;:##% ERROR #428 (50 TYPE A MESSAGE) 

675 -WORD 2 “ERROR TYPE CODE. 

BIT RS, Re sCHECK FOR ENC OF A BLOCK. 
BNE 43 ;BRAMCH IF MORE IN CURRENT SLOCK. 
ISR C, MMDOWN :FIND NEXT BLOCK AND LOOF T) $TAGL. 



KO4 
MAINCEC-11-DZQMC-B-D:  O-124K MEMORY EXERCISER, 16K VER MACY11 27(732) 10-SEP-76 12:01 PAGE SO 
Orance.P1l Te WRITE VALUE OF MEMORY ADDRESS INTO MEMORY 

2920 s RHRSERELSRALL ERE EE REALERELALEREL LEER ELE SLES REAP EA FRAT RERE ERLE SE 

2521 :aTEST 2 WRITE VALUE OF MEMORY ADDRESS INTO MEMORY 
o022 te RO = CATA WRITTEN INTO MEMORY (SHOULD BE) 
2023 2% R1 = DATA READ FROM MEMORY (WAS) 
2024 1% RO = VIRTUAL ADDRESS 
3025 7 Rs = NOT USED 
2526 14 = NOT USED 
20e7 tx Re = BLOCK BOUNDRY BIT MASK. 
2028 REFERERS SKLAFKERARASLSSEASSESASERELSSRESAARSARRASSSERSSAESARASLS 

2929 905564 tsT2: 
2030 005564 OO4S67 013256 ISR RS, SSCOPE ;GO TO SCOPE ROUTINE. 
2931 905570 300900 -WORD «OO *NO MINIMUM BLOCK SIZE REQUIRED THIS TEST. 
2032 o05S72 012767 oc00002 173406 MOV @STN-1.STESTN 3;SET TEST NUMBER IN MAIL BOX 
e033 ;* UPWARDS BYTE ADDRESSING. 
2034 O0S600 O04467 007124 JSR RY, INITMM ;INITIALIZE THE MEMORY ADDRESS POINTERS. 
2935 O0S604 904767 O!0S46 1$: JSR pc! PHYADR :GET PHYSICAL ADDRESS INTO RO 
2936 OOS610 1100e2 2g: MOVB = RO, (R2)+ WRITE VALUE OF ADDRESS INTO ADDRESS 
2037 905612 o0Secd INC RO “ADD ONE TO PHYSICAL ADDRESS 
2938 005614 030502 BIT RS, R2 -CHECK FOR END OF A BLOCK. 
2039 005616 001374 BNE 28 "BRANCH IF MORE IN CURRENT BLOCK. 
2040 005620 oGO4767 907662 JSR PC, MMUP  ;FIND NEXT BLOCK AND LOOP TO 1S. 

e042 -% CHECK THAT VALUE OF MEMORY ADDRESS WAS WRITTEN CORRECTLY 
2943 . ?% BOWNWAROS BYTE ADDRESSING. 
e044 OOS624 NO4467 007536 JSR RY, INITON ;INITIALIZE THE MEMORY ADDRESS POINTERS. 
2045 005630 004767 O1052e 3S: JSR PC’ PHYADR :GET PHYSICAL ADDRESS INTO RO 
2946 005634 005300 4g: DEC RO *DEC DATA BY 
2047 005636 114201 MOVB -(R2), Ri CET THE DATA-FROM MEMORY 
2048 OOS64O 2000! CMPB sO RI :CHECK THE DATA...LO BYTE ONLY VALID. 
2049 O0Ss42 OO1405 BEQ 65$ BRANCH OVER ERROR CALL IF GOOD DATA. 
2950 OCS644 004767 012710 648: JSR PC, SPRNTO :SET UP VALUES FOR ERROR PRINTING. 
2951 005650 OO4767 014162 JSR PC: SERROR :#4% ERROR ##% (GO TYPE A MESSAGE) 
2052 905654 00003 “WORD 3 ERROR TYPE CODE. 
2053 oos6s6 65S: 
eose ooses6 03002 BIT RS, Re sCHECK FOR END OF A BLOCK. 
2055 005660 091365 BNE 4g :BRANCH IF MORE IN CURRENT BLOCK. 
e5b 005662 004767 010310 ISR PC, MMDOWN ;FIND NEXT BLOCK AND LOOP Ts $TAGL. 

2058 5 FRERARARAAAARERE RE LAA ERRERAAA SALES EERE RAAL AAAS AAEREREARAL AL ESE 

2959 TEST 3 WRITE 1°S COMPLEMENT VALUE OF ADDRESS INTO ADDRESS. 
2060 1 # RO = DATA WRITTEN INTC MEMORY (SHOULD BE) 
2961 1% Ri = DATA READ FROM MEMORY (WAS) 
2062 te R2 = VIRTUAL ADDRESS 
2963  & R3 = NOT USED 
2064 2 RY = NOT USED 
2065 ; RS = BLOCK SOUNDRY BIT MASK. 
2068 > SEKKERSRSSELARSRADLARASRERERAASAKERSAESRESSRARAERSEARSSSRARSESERSS 

2067 O0SS66 tST3: 
2068 OOS666 OO4SE7 013154 JSR RS, $SCOPE ;GO TO SCOPE ROUTINE. 
2069 005672 cogdda WORD O *NO MINIMUM BLOCK SIZE REQUIRED THIS TEST. 
2070 005674 O12767 ocO0003 173304 MOV WSTN-1,STESTN :;SET TEST NUMBER IN MAIL BOX 
2071 5% DOWNWARDS WORD ADDRESSING. 
29072 oO0S702 OO44E7 007460 JSR R4, INITON ; INITIALIZE THE MEMORY RODRESS POINTERS. 
2073 005706 004767 o1o444 18: JSR PC’ PHYADR :GET PHYSICAL ADDRESS INTO RO 
2074 O55712 OOS100 COM RO’ :COMPLEMENT THE ADR 
2075 005714 Ob2700 o0000e es: ADD #2, RO ;+2 TO DRATA--ADR GOES DOWN SC COM GUES JP 
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Bbess6 
00S726 

MUTE 

006009 
006000 
006004 
006006 

006914 
06020 
906Ce4 
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006020 
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006036 
o0604e 
OO6046 
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0060Se 
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006064 
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010042 

Bar's 
004767 

004467 
004767 
905100 

J12201 
02000 
09140 
004767 
004767 
o0000e 

162700 
030502 
001364 
504767 

004567 
090000 
012767 

004467 
004767 
110022 
030502 
001375 
004767 

OO4467 
004767 
LleeQ! 
020001 
001405 
004767 
004767 
000003 

C30S0e 

0-124 
WRITE 2! 

Olebece 
014084 

900002 

007506 

013042 

000004 

0067 1C 
010496 

007450 

O06666 
010364 

012506 
013752 
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MOV RO, -(R2)  ;PUT DATA INTO MEMORY 

Be BFE ERROR Ft ENCERBENY ex oce, 
JSR PC, MMDOWN sFIND NEXT BLOCK AND LOOP TS 15. 

:# CHECK COMPLEMENT DATA WRITTEN DOWN 
# UPWARDS WORD GOORESSING. 

JSR ' INITMM ;INITIALIZE THE MEMORY ADDRESS POINTERS. 
3$ JSR PC, PHYAOR ;GET PHYSICAL ADDRESS INTO RO 
4g COM RO ;COMPLEMENT IT 

MOV (R2)+, Ri ;GET THE DATA FROM MEMORY UNDER TEST. 
oMP RO Ri ;COMPARE THE CHECK WORD WITH THE pata REAC. 
BEQ 6S$ “BRANCH OVER ERROR CALL IF GOOD DATA. 

64S: JSR PC, SPRNT2 ;SET UP VALUES FOR ERROR PRINTING. 
JSR PC, GERROR ;%4% ERROR *4% (GO TYPE A MESSAGE) 

ess -WORD 2 “ERROR TYPE CODE. 

SUB #2, RO ;COUNT DOWN WITH ACDRESS 
BIT RS, Re CHECK FOR END OF A BLOCK. 
BNE 4§ BRANCH IF MORE IN CURRENT BLOCK. 
JSR PC, MMUP FIND NEXT BLOCK AND LOOP TO 38. 

5 ELLER EERE REE R ERED EERE RE EE EEE EER EEE EEE EEE EE EER 
:#TEST 4 WRITE BANK # INTO ALL ADDRESSES IN A 4K BANK 
- RO = DATA WRITTEN INTO MEMORY (SHOULD BE) 
* Ri = DATA READ FROM MEMORY (WAS) 
1 RO = VIRTUAL ADDRESS 
* i R3 = NOT USED 
* RY = NOT USED 
# RS = BLOCK SOUNDRY BIT MASK. 
° +S trlallalallalaelalalelalalelallelallalabelallelailelaielelaelalelelsieleleiieleeiebeeisisileiiebeilebeile 

JSR RS, $SCOPE ;GO TO SCOPE ROUTINE. 
-WORD 0 “NO MINIMUM BLOCK SIZE REQUIRED THIS TEST. 
MOV #STN-1,STESTN :;SET TEST NUMBER IN MAIL BOX 

.# UPKARDS BYTE "ADDRESSING. 
JSR RY, INITMM ;INITIALIZE THE MEMORY ADDRESS POINTERS. 

13: JSR Pc; BANKNO :GET THE BANK NUMBER INTO RO 
2s: MOVB = RO: (Re)+ WRITE SANK & INTO. ALL ADDRESSES 

BIT RS. Re “CHECK FOR END OF A BLOCK. 
BNE 2$ “BRANCH IF MORE IN CURRENT BLOCK. 
ISR PC, MMUP § :FIND NEXT BLOCK AND LOOP TO IS. 

:% CHECK THAT DATA WRITTEN ABOVE CAN BE READ 
:% UPWARDS BYTE ADDRESSING. 

ISR RY ; INITMM ;INITIALIZE THE MEMORY ADDRESS POINTERS. 
2S: JSR BANKNO :GET THE BANK NUMSER INTC RO 
4: MOVB FRB), Ri “READ THE DATA OUT OF MEMORY 

CMP RO RI ‘COMPARE THE CHECK WORD WITH THE ATR READ. 
BEQ st ?BRANCH OVER ERRCR CALL IF GOOD DAT 

64$: JSR ae SPRNT1 :SET UP VALUES FOR ERROR PRINTING. 
JSR PC; SERROR :4#% ERROR *##% (GO TYPE A MESSAGE) 

ass -WORD 3 “ERROR TYPE CODE. 

BIT RS, Re :CHECK FOR END OF A BLOCK. 
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OZaMCB.P1! WRITE BANK # INTO ALL ADDRESSES IN A 4K BANK 

2132 O06970 001366 BNE 4g -BRANCH IF MORE IN CURRENT BLOCK. 
ei33 OO&o72 OO47E? cO7410 JSR PC, MMUP  ?FIND NEXT BLOCK AND LOOP TO 38. 

el3s 5 RHALARALSRAAERAL SRA RESELL EL SEAA EKER ELAR LAE ALLER LEAS ERASER ELE LES 

2136 aTEST S URITE 1 S COMPLEMENT OF BANK 8. 
3137 i RO = DATA WRITTEN INTO MEMORY (SHOULD BE) 
2:39 :# Qi = DATA READ FROM MEMORY (WAS) 
2139 1% R2 = VIRTUAL ADDRESS 
2:49 i R3 = NOT USED 
old * & RY = NOT USED 
2142 :3 RS = BLOCK BOUNORY BIT MASK. 
e143 © ERERELESAAERSEEERRRSSELESERSRESSESAASEEERAA LESSEE RE RS RSSRE SEEKS 

2144 QO607 tSTS: 
2145 C0607 OO4S6? 012744 JSR RS, S$SCOPE ;GO TO SCOPE ROUTINE. 
2146 906102 of000 . WORD oO iN9 MINIMUM BLOCK SIZE REQUIRED THIS TEST. 
e147 O061045 Oieré7 oooo0sS 173074 HOV BSTN-1,STESTN $;SET TEST NUMBER IN MAIL GOX 
214g -% DOWNWARDS BYTE ADDRESSING. 
2149 O0112 o04467 9007250 JSR RY, INITON ;INITIALIZE THE MEMORY ADDRESS POINTERS. 
2is0 006116 004767 910310 18: JSR pc’ BANKNO ; GET THE BANK NUMBER INTO RO 
2151 O06122 005100 COM RO 1°S COMPLEMENT OF BANK 8 
2:52 OO6le4 110042 25: Move = RO, -(R2) BuT f °S COM OF BANK # INTO MEMORY 
2153 06126 O30Sce BIT RS’ Re ‘CHECK FOR END OF A BLOCK. 
2154 0906130 001375 BNE 2g “BRANCH IF MORE IN CURRENT BLOCK. 
gi5s 006132 OO4767 10040 ISR PC, MMDOWN :FIND NEXT BLOCK AND LOOP TO 1S. 

2157 -% CHECK THAT DATA WRITTEN CAN BE READ. 
2158 :% DOWNWARDS BYTE ADDRESSING. 
2159 096136 OON467 GO72°04 JSR RY, INITON ;INITIALIZE THE MEMORY ADDRESS POINTERS. 
2160 06142 OO4767 O10264 33: J5R PC’ BANKNO :GET THE BANK # INTO RO 
2161 006146 005100 COM RO -SET 1°S COMPLEMENT OF BANK # 
2i62 006150 114201 ug: MOVB -(R2), Ri READ DATA OUT OF MEMORY 
2163 O06152 0d29001 CMP RO RI “COMPARE THE CHECK WORD WITH THE DATA READ. 
2i64 OO6154 OO1405 BEQ 65$ :BRANCH OVER ERROR CALL IF GOOD DAT 
2165 006156 OO4767 012376 b4$: JSR PC, SPRNTO SET UP VALUES FOR ERROR PRINTING. 
2166 O0b162 OO4767 0135659 JSR PC’ SERROR ;#%% ERROR ##* (GO TYPE A MESSAGE) 
2167 006166 O0C003 WORD 3 ERROR TYPE CODE. 
2:68 006170 653: 
2189 006170 o30S0e BIT RS. Re CHECK FOR END OF A BLOCK. 
2:70 O0b17e 001366 BNE 4g ?BRANCH IF MORE IN CURRENT SLOCK. 
2171 906174 004767 007776 ISR C, MMDOWN FIND NEXT BLOCK AND “COP *> $TAGL. 
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WORST CASE NOISE TESTS SECTION 2: 

004567 
000000 

004767 

004567 
000000 
012767 
016700 
004467 

012201 

000004 

030502 
001366 
004767 

032777 

022726 
001007 

012642 

000006 
173366 
906504 

00725) 

012604 

000007 
173330 
OOb446 

007174 

000400 

172610 
177740 
000006 

172772 

172734 

172616 

-SBTTL SECTION 2: WORST CASE NOISE TESTS 
5 Be SESE HEE EE ESE SEE HE 3 EE SE SEE SE 
:# THESE TESTS WRITE MEMORY WORST CASE NOISE TEST PATTERNS THROUGHOUT 
;%# MEMORY AND CHECK THAT THEY CAN BE WRITTEN AND READ. 
UHHE HE HEHEEHE NEHGS EHH EGE HH HEHEHE HEHEHE aE 
PEEP E ECAH OEE E EH EERE EEE EOE HOE EEE 9 2889 
S#TEST 6 WRITE A CONSTANT INTO MEMO 

;% THE CONSTANT IS USER aECTRELE. (DEFAULT = 0). 
+% RO = = DATA WRITTEN INTO MEMORY (SHOULD BE) 
te = DATA READ FROM MEMORY (WAS) 
7% Bd = VIRTUAL ADDRESS 
% R3 = NOT USED 
i RG = NOT USED 
1% RS = BLOCK BOUNDRY BIT MASK. 
5-55 llelaelallellelalalelailelalelallelaleleielelelelailelaelailelaelailelseieiceleiiebeilciieieiiaileila 

JSR RS, SSCOPE ;GO TO SCCPE ROUTINE. 
-WORD 0 7NO MINIMUM BLOCK SIZE REQUIRED THIS TEST. 
MOV #STN-1,STESTN ::SET TEST NUMBER IN MAIL BOX 

TSTBA: MOV CONST, RO het USER CONSTANT 
JSR RY. INITMM INITIALIZE THE MEMORY ADDRESS POINTERS. 

18: MOV RO’ (R2)+ WRITE CONSTANT INTO MEMORY 
BIT RS; Re :CHECK FOR END OF A BLOCK. 
BNE 1§ *BRANCH IF MORE IN CURRENT BLOCK. 
JSR PC, MMUP § ;FIND NEXT BLOCK AND LOOP TO 1S. 

5 RERELERERELAR AER NESE ER LAER ELSES LAER RES LEASES ER EERE EERE ELA EES 

;*¥TEST 7 READ MEMORY AND COMPARE TO CONSTANT. 
:% IMPORTANT: THIS TEST SHOULL NOT BE RUN WITHOUT FIRST RUNNING TEST $TN. 
HEHE HEHEHE EHH OBE HEB E HEH HEEB UBB EBE 
tst7: 

JSR RS, SSCOPE :60 TO SCOPE ROUTINE. 
.WORD OQ NO MINIMUM BLOCK SIZE REQUIRED THIS TEST 
MOV BSTN-1,STESTN ?:SET TEST NUMBER IN MAIL BOX 
MOV .CONST, RO APT USER CONSTANT 

is JSR RY. INITMM ;INITIALIZE THE MEMORY ADDRESS POINTERS. 

MOV (R2)+, RI sGET THE DATA FROM MEMORY UNDER TEST. 
CMP RO RI “COMPARE THE CHECK WORD WITH THE DATA READ. 
BEQ S$ ?BRANCH OVER ERROR CALL Ir GCOD DAT 

64$: JSR PC, SPRNT2 ;SET UP VALUES FOR ERROR PRINTING. 
JSR pC’ SERROR :%#% ERROR ¥%% (GO TYPE A MESSAGE) 

_ .WORD oY “ERROR TYPE CODE. 

BIT RS, Re ;CHECK FOR END OF @ BLOCK. 
BNE 13 ; BRANCH IF MORE IN CURRENT BLOCK. 
JSR MMUP FIND NEXT BLOCK AND LOOP 10 1S. 

;* SPECIAL CHECK “to SEE _IF TEST’ 6 IS SELECTED THRU THE SWR. 
:* ALLOWS THE OPERATOR TO SWITCH BACK AND FORTH BETWEEN TESTS & AND 7 
7% BY SIMPLY “TOGGLING” SWOO WHEN suOl SWO2, AND SWOS ARE SET. 

BIT #SW08, aSWR ECK tat LOOP ON TEST BIT SET 
BEQ TST1O BRANCH IF NOT LOOP ON TEST 
MOV JSWR,  -(SP)  :GET SWITCH REGISTER CATA. 
BIC #177740, (SP) >CLEAR NON-TEST-NUMBER SWITCHS. 
CMP (SP)+  :CHECK IF TEST 6 IN SWITCHES. 
BNE ret io “BRANCH IF NOT TEST 6 
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“Pil 7 

12767 
1be7So 
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SeHSbe 

BOS 
7-1 24k MEMORY EXERCIS g. lok VER MACYI1 27(732) 10-SEP-76 12:01 PAGE S4¥ 
READ MEMORY AND COMPARE TO CONETANT. 

979051 1728534 Sup a! STSTNM :RESET TEST NUM 
389936 4172632 Sus aToT7-TS76, SLPADR i RESET LOOP ADR 

BR TST6A -60 TO TEST 6 

SRHRASHRSRRARHSFSESHSEHSRHLHEAAASSSEKELHSSSS HEARERS SSSSHHLSS ESS SES 

s@TEST 10 WORSE CASE NCISE ‘PARITY) WORD TESTING 
-# CHECK MEMORY WITH A SERIES OF PATTERNS 

pittesselvcsacenensensenseneesstinsntnnsagensnnsterersssesssays 

3 

012464 ISR RS, SSCOPE :GO TO SCOPE ROUTINE. 
“WIRD 9 :NO MINIMUM BLOCK SIZE »RESUIRED THIS TES’. 

000910 i72614 MOV aSTN- l, STESTN -SET TEST NUMBER IN MAIL BOY 
173232 MOV .MPPAT. i ENT TLAL Ize PATTERN TABLE POINTER 
511452 18: JSR be ARPMER “CHECK FOR NON-TRAP PARITY MEMCRY ERRORS. 

MOV cR4)+, RO :GET THE DATA PATTERN. 
BEQ TSTL} j8R_IF ENO OF TABLE. 

DOB31E ISR RY, INI TMM  WNITIALIZE THE MEMORY ADDRESS POINTERS. 
2s: MOV RC :R2) ;PUT DATA PATTERN INTO MEMORY 

MOY R2)+, RI :GET THE bara FROM MEMORY ! UNDER TEST. 
CMP RO R: “COMPARE THE CHECK WORD WITH THE aT REAC. 
BE3 os$ “SRANCH OVER ERROR CALL IF GOOD DATA 

O:2:56 S43 ISR C, SPANT2 ;SET UP VALUES FOR ERROR PRINTING. 
c:3404 JSR Ps. ZERPOR : 44% ERROR #48 (GO TYPE A MESSAGE. 

oss wWORD 4 -ERROR TYPE CODE. 

BIT gs, Q2 >CHECK FOR END OF A BLCCK. 
. BNE 23 =BRANCH IF MORE IN CURSENT BLOCK. 

eorgde ISR Ba MMP FIND NEXT BLOCK BNO LOOP 70 2$. 
SR 1§ :BR SACK 70 SC NEXT PATTERN 
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COOMCB.P LL ROTATE AO" BIT THROUGH A FIELO OF ONES. 

eos’ SRHEERRARSLALELRESESRESEA SSS EEAESSESELAER EERE SED SSF $955 59 5599464 
S528 se@TEST 11 ROTATE A “0” BIT THROUGH A FIELO OF SNES. 
35 oERRERSESRREREEES SEES ERESEERSREL EERE SEES EEEESSARE SEE SESSSESE SEES 
2259 Ocb44é . TST: 
226] OCh84— O0C4SS" 912374 JSR RS, SSCCPE GO TO SCOPE ROUTINE. . 
2eS2 Cosxs2 seooce . .WORD 80 NO MINIMUM BLOCK SIZE REQUISED THIS "ES”. 
2263 O064S4H QOler7ér ogee) reSe4 MOV aSTN-1, STESTN A;SET TEST NUMBER IN MAIL 20% 
ecf$ O0646e Qle700 ire? MOV a-1, RC ‘ET CHECK WORD 
e265 096466 904767 619990 JSR PC, SETCON ;PUT THE CONTENTS OF RO IN ALL MEMCR’. 
zeSS OC647e DOME? O0be3e JSR R4, INITMM ; INITIALIZE THE MEMORY ACORESS POINTERS. 
eceb? 006476 O00241 1§: CLo sC.EAR CARRY BIT IN PSW 
2268 0965900 904767 010006 JSR PC, ROTATE 
2269 096594 O16201 1777765 MOV -2(R2)}, Rl} GET RESULT 
eerG 006510 i03402 Bes 635 sBRANCH IF °C’ BIT WAS SET 

7h «906512 20001 CMP RO Ri : COMPARE THE CHECK WORD WITH THE Bena REAS. 
2272 006514 OO1405 BEQ o4$ :BRANCH OVER ERROR CALL IF GOOD DATA 
eev3 996516 O04"? Ol20be §3$: JSR PC, SFRNT2 - SET UP VALUES FOR ERROR PRINTING. 
2eev4 QO06Se2 OO04Tb7 0133919 JSR PC, SERROR ;3#42 ERROR ##4 (GO TYPE A MESSAGE) 
eerS 098526 000005 -WORBD 5 “ERROR TYPE COOE. 
2276 006530 64S: 
ez? 906530 030502 ae RS, Re :CHECK FOR END OF A BLOCK. 
e2e7S O06S3< OCi361 1§ ; BRANCH IF MORE IN CURRENT BLOCK. 
te O06S34 QOON7E7 006746 JSR PC, MMUP FIND NEXT BLOCK AND LOOP TO i$. 
& 

e238: sEESPRERERELESELSAEAEEERESESESL SES SEREREELSSASSEALSA ELSES SI AEEE SS 
222 s#TEST le ROTRTE A "1" BIT THROUGH A FIELD OF ZEROS 

jRtEREOEADRSSDEDSESEESADESAEOSS LEED TEAS EEEERREESAEAS AGES OR EE ED 
cess 006540 iSTlz: 
ec8S 096540 OONSE&7 012392 JSR RS, §SCOPE ;G0 TO SCOPE RCUTINE. 
eesé 006544 o00C0C0 . -WORD QO = NO MINIMUM BLOCK SIZE mee oeRee THIS TEST. 
2287 OC6S46 Olerbe7? OCCGle 172432 MOV eSTN-1,STESTN SET TEST NUMBER IN L 80x 
2 er6ss4 ocsooo CLR RO tat CHECK WORD 
2289 O006SSE 004767 007719 JSR PC, SETCON :PUT THE CONTENTS CF RC IN ALL MEMORY 
eeS0 Co6SE2 204467 096142 JSR R4Y, INI TMM - IN IT IALIZE THE MEMORY ACCRESS POINTERS. 
2291 hee 0090261 1§: SEC : SET *c° BIT IN PSW 
ecSe 0065 004767 007716 JSR PC, ROTATE - G0 ROTATE "1? BIT 
2293 O06574 Ol6e0i 177776 MOV -2\R2), R1 GET RESUL 
2eeSs 006500 103002 BCC 638 * BRANCH eT °C’ IS CLEAR 
ecSS O9663e 020001 CMP RO R} : COMPA RE THE CHECK WORD WITH THE DATA RESC. 
ec% = 001405 . BEQ 64$ :BRANCH CVER ERROR CALL IF 3000 DATA. 
ees? COE&E0EB fO4767 011772 63§: JSR PC,.. SP&NT2 ;SET UP VALUES FOR ERROR PRINTING. 
ee9%8 O0&ble OO476E7 013229 JSR PC, SERRCR :#22 ERRCR #4% (GO TYPE A MESSAGE! 
e299 006616 900005 «WORD 5 sERROR TYPE CODE. 
c20G 006620 64S: . . 
2301 906620 030502 BIT RS, R2 sCHECK FOR ENO OF A BLOCK. 
e2ce Wbbe2 001361 BNE 1§ sBRANCH IF MORE IN CURRENT BLOCK. 
e202 Clbee4 CC4767 CObESE ISK PC, MMUP sFINE NEXT BLOCK AND LooP TQ 13. 
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1 XO8 § TEST PATTERN 
10-SEP-76 12:01 PAGE 56 

SRERARSERESHEHLASERSLSRELSSELRAKEREERELEARALERE SS AF ASLELLEL SSS SE 

:eTEST 13 1 XOR 8 TEST PATTERN 
Pera NARSRSERER ERA RERESESERERERESSEADE SE SERS SERGE EASES 

ol2ei2 JSR RS, SSCOPE ;:GO TO SCOPE ROUTINE. 
LWCRD = 37% s MINIMUM BLOCK SIZE OF 128. WORDS 

: REQUIRED FOR THIS TEST. 
ooc442 IMP TST14 ; SKIP TO NEX TEST WHEN LESS THAN CNE SLCSK 

: AVAL 8B € FOR TEST. 
000013 172336 MOV aSTN-1,STESTN SET NUMBER IN MAIL BCX 
17777 Mov art, | RO sige uP CHECK WORD 

8 R3 - -SET IP COM DATA PEG 
OOBO4E Ri, INITMM : INITIALIZE Phe MEMCRY ADCRESS POINTERS. 

1§: COM RC 
COM R3 

cooo10 by a6. RY :SET 128. WORD COUNTER 
2s: MOV RO, iReie sWRITE 128. WORDS 

MOV R3, i824 
MOV RO, .R2)¢ 
MOV R3, iRz)¢ 

MoV RO, (Re)+ 
MOV R32. Re)+ 

MOV RO: :Roi+ 
MOV R3, (Re)+ 

MOV RO, (R2)+ 
MOV R3. iR2)¢ 
MOV RC, (Re)+ 
MOV R53; (Ro}+ 

MCV RQ, (Re: + 
MOV R23. Rose 
MOV RO, (RE) + 
MOV R3, (R2)+ 

DES RY ;DECREMENT 129. WORD COUNTER 
BNE 2s 
BIT RS, Re sCHECK FOR END OF A BLOCK. 
BNE 1§ ?BRANCH IF MORE IN CURRENT BLOCK. 

NES40 ISR PC, MMUP FING NEXT SLOCK ANC LOOP T) [$. 

sRESSESRAELSALLEESELSSLASLELSLLLLELELAELELELLSLALRERELSLRTLERRTE 

*# CKECK 1 XOR @ TEST PATTERN WRITTEN ABOVE. 
SRFEFESSSRASLASESLEAEERERELHELELERESSALELAERELRERERSERELERAAAERRAL 

CLR R0 >CLEAR TEST WORD 
005754 ISR RY INITMM : INITIALIZE THE MEMORY ADDRESS POINTERS. 
§coo4a 118: MOV e32., RY -SET 128. WCRO COUNTER 

MOV (R2)+, RI ;GET THE DATA FROM MEMORY UNCER TEST. 
CMP RO RQ! :COMPARE THE CHECK WORD WITH THE DATA REAC. 
BEO os$ =BRANCH OVER ERRCR CALL IF GOOD DATA. 

Ollel2 64$: JSR PC, SPRNT2 :SET UP VALUES FOR ERROR PRINTING. 
023049 JSR PC, SERROR -:#ee ERROR aae .G0 TYPE A MESSAGE! 

= WORD «6 ZERRIR TYPE 7JDE. 
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O-124K MEMORY EXERCISER, 16K VER 
1 XOR 8 TEST PATTERN 

0S 
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:GET M3 PATA FROM MEMORY UNDEP TEST. 
HE CHECK 

BRANCH OVER ERROR 
:SET UP VALUES FOR 
;### ERROR ##% (G0 

CALL IF GOQD DATA. 
ERRCR PRINTING. 
TIPE A MESSAGE) 

MEMORY UNDER TEST. 
WORD WITH THE DATA FEAL. 
CALL IF GOuU DATA. 
ERROR PRINTING. 
TYPE A MESSAGE? 

:GET THE DATA FROM 
:COMPARE THE CHECK 
:BRANCH OVER ERROR 
:SET UP VALUES FOR 
;### ERROR #44 (GO 

7GET THE DATA FROM 
COMPARE "HE CHECK 

:BRANCH OVER ERROR ¢ 
:SET UP VALUES FOR ERROR PRINTING. 
;### ERROR ### (GO TYPE A MESSAGE) 

MEMORY UNDER TEST. 

L_IF GCOO DATA. 

;COMPLEMENT TEST DATA 
;DECREMENT 128. WORD COUNTER 

: COMPLEMENT TEST DATA 
ck FOR END OF A BLOCK. 

BRANCH IF MORE IN CURRENT BLOCK. 
sFIND NEXT BLOCK AND LOOP TC 115. 

; INITIALIZE THE MEMORY AOCRE SS POINTERS. 
SET JP 128. WORD BLOCK CC: 
;CCMPLEMENT PATTERN 

UNTER 

:CHECK FCR 128. WORDS DONE. 

1 OeK OF A 
;BRANCH IF MORE IN CURRENT SLICK. 
FIND NEXT BLOCK ANC LOOP TO 21S. 

; INITIALIZE TEST WORD. 
SINITIALIZE THE MEMORY ADDRESS POINTERS. 
:SET 128. WORD COUNTER 

;GET THE DATA FROM MEMORY UNDER TEST. 

CUM RO 
MOV (R2)+, Ri 
CMP RO Ri : COMPAR 
BEO 67$ 

011579 66S: JSR PC, SPRNT2 
913015 J5R PC; SEPROR 

_ “WORD 6 ERROR TYPE CODE. 

CoM RC 
MOV R204, RI 
AMP RD Ri 
BEQ 69$ 

QLiSHE 69: JSR PC, SPRNT2 
512774 J5R PC: SERRCR 

.WORD og “ERROR TYPE CODE. 
596: 

COM RO 
MOV iRe.+, RI 
CMP RO RI 
8E3 718 

911524 705 JSR pC. SPRNT2 
32752 J5R PC, SERROR 

mis -WORD 6 “ERROR TYPE CODE. 
‘ : 

COM RO 
DEC Ry 
BNE 125 
COM ta 
BIT ge Re 
BNE 11 

noeyoc JSR oC MMUP 

se RRERBRG SAKSSSRAKRSASSSSSSSLSASSSSSSSASESSSSRSSSSSRSKSASLSSSSSLSS 

7% COMPLEMENT ! YOR 8 PATTERN WRITTEN ABOVE. 
sRERRRES TAELSLASASHSSEASSRSLSERARERASRSESARSSLSAASSSRSSERESSESESSSSSSSE 

ONSE 16 JSR RY INI TMM 
oc304o 213: MOV 832., RY 

eos: OM Ro}$ 
COM (Rei¢+ 
COM (RO)+ 
CCM (Re)+ 
DEC RY 
BNE 225 :BRANCH IF MOR RE 
BIT RS Re -CHECK FOR END 
BNE 21$ 

906344 ISR PC, MMUP 

SRESESEELAELAELESSSRERSRELSLERESRELSSALLELASRALEERELALALSSERLAEE 

:# SHECK COMPLEMENTED 1 XOR @ TEST PATTERN. 
s RHEEERELAEESREREAAA EEL ELE SERA LESERERSALEALSAS SHSRRRREREERSERSEE 

177777 MOV 8-1, 0 
Sossse JSR RY INITMM 
00co49 318: MOV w3e., RY 

32S: 
MOV (R214, RL 
C! RO, R! ;COMPARE THE CHECK WORD WITH THE DATA REAC. 

WORD WITH THE DATA READ. 

werd WITH THE DATA REAC. 

G 
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Sila 
00140S 

Bos b> 
0CO0006 

005100 

be601 
o0i4CS 
OC47ér 
004767 
300996 

095100 

O-124K MEMORY EXERCISER, 16K VER 
1 XOR 8 TEST PATTERN 

11414 — 72s a: pa res: : idea ee Bt: 
WORD 

738: 
COM RO 
MOV (R2)+, 
CMP 0 

. 7 B&Q. (sh 
011372 rug: JSR C, 
012629 J5R PC! 

. WORD 6 
5$: 

COM RO 
MOV (R2)+ 
CMP RG 
BEQ 77 

911350 765: ISR PC, 
313576 TSR PC; 

«WORD 6 
77S 

com RO 
MOV LR2)+, 
CMP RO 
BEQ 79$ 

011326 788: JSR PC, 
12554 JSR PC; 

WORD 6 
73S: 

COM RO 
DEC RY 
NE 325 

COM RO 
arr RS 
BNE 318 

ons202 JSR PC, 

FOS 
MACYIL 27(732) 

PRNT 
ERRO 

-
=
2
 R 

R 

SPRNTe 
SERROR 

R 
R r

a
y
 

SERRG 

R} 
Ri 

SPRNT2 
SERROR 

Re 

MMUP 

:GET THE DATA FRCM 

10-SEP-76 12:01 PAGE SB 

;BRANCH OVER ERROR CALL IF GOOD CATA. 

SSE PanSecses (88 FRBGR anata 
sERROR TYPE CODE. 

T 3 ATA FROM MEMORY YNOER TEST. 
MPARE THE CHECK WORD WI HE CATA PERO. 

BRANCH OVER ERROR CALL IF GOCD DATA. 
ERROR PRINTING. 
TYPE A MESSAGE} 

: SET UP VALUES FOR 
at ERROR ##% (GO 
“ERROR TYPE CODE. 

MEMORY UNDER TEST. 
WORD WITH THE carr REAL. 
CALL IF GOOD DATA. 
ERROR PRINTING. 
TYPE A MESSAGE) 

;GET THE DATA FROM 
: COMPARE THE CHECK 
*BRANCH OVER ERROR 
>SET UP VALUES FOR 
ere ERROR ##% (GO 
ERROR TYPE CODE. 

aA 
MEMORY UNDER TES”. i 
WCRO WITH THE DATA REAC. 
CALL IF GOOD DATA. 
ERRCR PRINTING. 
TYPE A MESSAGE) 

>COMPARE THE CHECK 
: BRANCH OVER ERROR 
SET UP VALUES FOR 
ett ERROR ### (GC 
ERROR TYPE. CODE. 

;COMPLEMENT TEST DATA 
:DECREMEN? 128. WORD COUNTER 

3 COMPLEMENT TEST DATA 
:cHECK FOR END CF A BLOCK. 
SBRANCK_IF MORE IN CURRENT BLOCK. 
:FIND NEXT BLOCK AND LOOP TC 31S. 
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007324 

007465 
807470 

o0s000 
004467 
012704 

012201 

220001 

O12201 
020001 
901405 
004767 
004757 
000007 

005100 
025304 
001335 

GOS 
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3 XOR 9 TEST PATTERN. 

s RERKRRAAEKEKELARAKSLELEASEAELERSSRERRSRSKSSRELSRLFLERERAELE SEAL 
:eTEST 14 3 _XOR 9 TEST PATTERN. 
EEEEERELEESREAALEASEARALE GEESE ERA E EEE EEEE EEE EE EERE RE LEST SERS EE 
tST14: 

911536 JSR RS $SCOPE ;GO TO SCOPE ROUTINE. 
~WORD 77? : MINIMUM BLOCK SIZE OF “ase WORDS 

- REQUIRED FOR THIS T 
000329 IMP TSTIS ; SKIP TO NEXT TEST WHER LESS THAN ONE BLOCK 

> AVAILABLE FOR TEST. 
000014 171662 MOV 8STN-1,STESTN ::SET TEST NUMBER IN MAIL BCX 

.3X9: CLR RO -SET UP TEST DATA 
177777 MOV #-1, 3 :SET COM DATA REG 
005372 JSR RY, INITMM : INITIALIZE THE MEMORY ADDRESS POINTERS. 
607216 1S: JSR PC’ W3X9 :WRITE 256. WORD BLOCK WITH 3 XCR 9 PAT. 

BIT RS. Re “CHECK FOR END OF A BLOCK. 
BNE 1$ *BRANCH IF MORE IN CURRENT BLOCK. 

906134 JSR PC, MMUP  :FIND NEXT BLOCK AND LOOP TO 1S. 

 RERKEEARERERESAELERELASA EERE SER EALLSELSESESAESESESA RESALE AZAES 

>% CHECK 3 XOR 9 TEST PATTERN WRITTEN ABOVE 
HEU HEHBEHEHEH GHEE EHH HEHEHE HHEHEHE NEE HEHEHE EE 

CLR RO >SET CHECK WORD 
0053S0 JSR RY INITMM : INITIALIZE THE MEMORY ADDRESS POINTERS. 
9501090 113: MOV 864., RY :SET 256. WORD COUNTER 

MOV (R2)+, RI GET THE DATA FROM MEMORY LINDER TEST. 
CMP RO Ri “COMPARE THE CHECK WORD WITH THE DATA READ. 
BEQ 65$ :BRANCH OVER ERROR CALL IF GOOD DATA. 

011206 645: JSR PC, SPRNT2 :SE” UP VALUES FOR ERROR PRINTING. 
012434 ISR pC: SERROR :##% ERROR #4% (GO TYPE A MESSAGE: 

- -WORD =? “ERROR TYPE CODE. 
533: 

MOV (R2)+, RI -SET THE DATA FROM MEMCRY UNDER TEST. 
e RO RI :SOMPARE THE CHECK WORD WITH THE DATA READ. 
BEO Oss 7h _ jBRANCH OVER ERROR CALL IF GOOD DATA. 

O11:36 66S: JSR PC, SPRNT2 ;SET UP VALUES FOR ERROR PRINTING. 
012414 JSR PC: SERROR ; #24 ERROR #48 (GO TYPE A MESSAGE! 

675 .WORD 7 - ERROR Trpe CODE. 

MOV (R2)+, :GET THE CATA FROM MEMORY UNDER TEST. 
CMP RO Ri “COMPARE THE CHECK WORD WITH THE DATA READ. 
BEQ 69$ “BRANCH OVER ERROR CALL IF GOOD DATA. 

DLL14E 68S: JSR PC, SPRNT2 :SET UP VALUES FIR ERROR PRINTING. 
012374 JSR pc; SERROR :##% ERROR ### (GO TYPE A MESSAGE) 

693 .WORD 7 “ERROR 'YPE CODE. 

MOV (R2)+, RI :GET THE DATA FROM MEMORY UNDER TEST. 
CMP RO RI “COMPARE THE CHECK WCRD hITH THE DATA REAS. 
BEG 71$ :BRANCH OVER ERROR CALL IF GOOD DATA. 

011126 70$: JSR PC, SPRNT2 ;:SET UP VALUES FOR ERROR PRINTING. 
012354 JSR PC; SERRCR :##% ERROR #2% (GO TYPE A MESSAGE) 

“1g .WORD 7 ERROR TYPE CODE. 
( : 

COM RO sCOMPLEMENT CHECK WORD 
DEC RY :DECREMENT 256. WORD COUNTER 
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3 XOR 9 TEST PATTERN. 

CUM RO ;COMPLEMENT CHECK WORD 
. BIT RS Re “CHECK FOR END OF A BLOCK 

BNE 11$ -BRANCH IF MORE IN CURRENT BLOCK. 
ooeoce2 JSR PC, MMUP  :FIND NEXT BLOCK AND LOOP T9 1!5. 

5 RREEERSEE RARE RAR ARERR SRERERE ALAR SAPRALA ASSESS ERE AAE KASSEL SSLES 

:# CHECK, COM, CHECK, COM, CHECK 3 XOR 9 PATTERN WRITTEN ABOVE. 
paniiheeebeisriebeashieeinnrnerarsansatesteneateatant 

o0S216 JSR RY INITMM ; INITIALIZE THE MEMORY ADDRESS POINTERS. 
000160 21$: MOV #64... RY :SET 256. WORD COUNTER 
ooooo4 ecb: MOV 44, R3 -SET 4 WORD COUNTER 

MOV (R2)+, RI GET THE DATA FROM MEMORY UNDER TEST. 
CMP RO Ri :COMPARE THE CHECK WORD WITH THE DATA READ. 
BEQ 73 "BRANCH OVER ERROR CALL IF GGGD DATA. 

911050 728: JSR PC, SPRNT2 :SET UP VALUES FOR ERROR PRINTING. 
01227 JSR p¢’ SERROR :#%% ERROR #4% (GO TYPE A MESSAGE) 

3 "WORD 7 :ERROR TYPE CODE. 
( b 

COM RO COMPLEMENT CHECK WORD 
COM ~(R2) :COMPLEMENT TEST DATA 
MOV iRzi*, Ri GET THE DATA FROM MEMORY UNDER TEST. 
CMP RO RI "COMPARE THE CHECK WORD WITH THE DATA READ. 
BEO 76 -SRANCH OVER ERROR CALL IF SOCD DATA. 

011024 74g: JSR PC, SPRNT2 :SET UP VALUES FOR ERROR PRINTING. 
Cl2252 JéR pC’ SERROR :##% ERROR 44% (GC TYPE A MESSAGE) 

_ "WORD 7? “ERROR TYPE CODE. 
(33: 

COM RO sCOMPLEMENT CHECK WORD 
COM -(R2) :COMPLEMENT TEST CATA 
MOV (R2)+, RI :GET THE DATA FROM MEMORY UNDER TEST. 
CMP RO RI :COMPARE THE CHECK WORD WITH THE DATA READ. 
BEG 77$ >BRANCH OVER ERROR CALL IF GOOD DATA 

011909 7565: JSR PC, SPRNT2 :SET UP VALUES FOR ERROR PRINTING. 
Ol2226 JSR PC; SERROR :### ERROR ##% (GO TYPE A MESSAGE: 

75 “WORD =? ERROR TYPE CODE. 

DEC R3 -DECREMENT 4 WORD COLINTER 
BNE 235 :BR IF NOT DONE. 
COM RO COMPLEMENT CHECK WORD 
DEC RY ‘DECREMENT 256. WORD COUNTER 
BNE 225 BR IF NOT DONE. 
COM RO -COMPLEMENT CHECK WORD 
BIT RE R2 ‘CHECK FOR END OF A BLOCK. 
BNE 2i$ :BRANCH IF MORE IN CURRENT SLOCK. 

noses TSR C MMUP  :FIND NEXT BLOCk AND LOoP TD 21S. 
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OMPLEMENT 3 NOR 9 TEST PATTERN 

s RERERASRALARELKESERE SRLS SLERAAEERELERKALELESASLAFAAELSE LEASES ES 

A 
rw = 
~ 

:aTEST 15 COMPLEMENT 3 XOR 9 TEST PATTERN 
bores NE RERERAARS ESE ESESERARSSEASHESESEESESSESEREEESSEESESIASTS 

911204 JSR RS, SSCOPE ;GO TO SCOPE ROUTINE. 
-HORD = (7? : MINIMUM BLOCK SIZE OF 256. WORDS 

; REQUIRED FOR THIS TEST. _ 
000324 JMP TSTI6 :SKIP TO NEXT TEST WHEN LESS THAN CNE BL7CK 

: AVAILABLE FOR TEST. 
gooc:5 171339 MOV BSTN-1,STESTN ::SET TEST NUMBER IN MAIL BOX 
17777" MOV #1, RO :SET UP TEST DATA 

CLA R3 -SET COM DATA REG 
noso4e ISR RY, INITMM i INITIALIZE THE MEMORY ACDRESS POINTERS. 
506664 I$: 35R pc’ W3X3 :WRITE 256. WORD BLOCK WITH 3 XOR 9 DAT. 

Bit RS, Re “CHECK FOR END OF A BLOCK. 
BNE 13 BRANCH YF MORE IN CURRENT BLOCK 

ocse0e2 ISR PC, MMUP :FIND 1€¥T BLOCK AND LOOP TO 1S. 

5 SASERELAASSLELESERELELERASSESSRERSEESSLELEEAESSLSELALELELE RSE ES 

3# CHECK COMPLEMENTED 3 XOR 9 TEST PATTERN WRITTEN ABOVE. 
Salalah? olaella ok teeta + eleelblabt--l-1-5- att ++ blahelaelleiael 

177777 MOV s-1, RO -SET CHECK WORD 
asso14 JSR RY INITMM :INITIALIZE THE MEMORY ADDRESS PCINTERS. 
oge:39 118: MOV #64... RY -SET 256. WORD COUNTER 

MOV (R2)+, RL :GET THE DATA FROM MEMORY UNDER TEST. 
CMP RO Rl COMPARE THE CHECK WORD WITH THE DATA READ. 
BE 65$ ‘BRANCH OVER ERROR CALL IF GOCD DATA. 

019652 64§: JSR PC, SPRNT2 :SET UP VALUES FOR ERROR PRINTING. 
01210¢ JSR PC; SERROR :4%# ERROR #4% (GO TYPE A MESSAGE) 

oss -WORD 7 “ERROR TYPE CODE. 

MOV (R2)+, RI :GET THE DATA FROM MEMORY UNOER TEST. 
CMP RC R! -COMPARE THE CHECK WORD WITH THE DATA REAL. 
BEG B7$ -GRANCH OVER ERROR CALL IF GOOD CATA. 

019622 66S: JSR PC, SPRNT2 :SET JP VALUES FOR ERROR PRINTING. 
912960 J5R PC! SERROR 42% ERROR 4## (GO TYPE A MESSAGE: 

673 .WORD =? “ERROR TYPE CODE. 

MOV (R2)+, RI -GET THE DATA FROM MEMORY UNDER TEST. 
CMP RO Rl “COMPARE THE CHECK WORD WITH THE DATA READ. 
BEG 69$ “BRANCH OVER ERROR CAL! IF GOOD DATA. 

510612 68$: JSR PC) SPRNT2 :SET UP VALUES FOR ERROR PRINTING. 
012040 JSR PC; SERROR :#%% ERROR ##* (GO TYPE A MESSAGE: 

695 -WORD 7 :ERROR TYPE CODE. 

MOV (R2)+, Rl -GET THE DATA FROM MEMORY UNDER TEST. 
CMP R0 R} :COMPARE THE CHECK WORD WITH THE CATA REAC. 
BEO 71$ *BRANCH OVER ERROR CALL IF GOOD DATA. 

910572 70$: JSR PC, SPRNT2 :SET UP VALUES FCR ERROR PRINTING. 
Clecec JSR PC; ZERROR :%4% ERROR 2#% (GO TYPE A MESSAGE) 

ng -WORD 7? ERROR TYPE CODE. 
re 

COM RO COMPLEMENT CHECK WCRD 
DEC RY -CECREMENT 256. WORD COUNTER 
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4 

1 
1 COMPLEMENT 3 XOR 9 TEST PATTERN 
010024 201335 BNE 128 
O12Se6 905100 COM RO ;COMPLEMENT CHECK WORD 
Bi9839 30598 BIT = RS Re ;CHECK FOR END OF A BLOCK. 
135 13 BNE 118 ;BRANCH IF MORE IN CURRENT BLOCK. 

QO1oc34 OON?E? ors446 JSR PC, = MMUP =; FIND NEXT BLOCK AND LOOP 70 113. 
s EEERESREAE SERA ELLALA LSA RAL ERE ASSRLSRAL ELA SESLAAS AA LAES EEL ESSE S 

>® CHECK, COM, CHECK, COM, CHECK COMPLEMENTED 3 XOR 9 PATTERN. 
eeerer tit tri titi trittirertt itt tiittterit retieir iit rrritty 

1008C O1e700 177777 MOV a-1, RO ;SET UP CHECK WORD. 
10044 QO4467 004669 . JSR R4, INITMM INITIALIZE THE MEMORY ADDRESS PCINTERS. 
199S0 2127948 000190 215: MOV #64., RY :SET 256. WORD COUNTER 
ed Q1e703 o00004 ect: MOV 84, R2 ;SET 4 WORD COUNTER 

£53: 

10060 Ql2e01 MOV (Re)+, Rl ;GET THE DATA FROM MEMORY UNDER TEST. 
10062 ge0001 CMP RO RI ;COMPARE THE CHECK WORD WITH THE DATA READ. 
19064 001405 BEQ 73 ;BRANCH CVER ERROR CALL IF GOOD DATA. 
10066 OO04%767 O19Sle 723: JSR PC, SPRNTC = ;SET UP VALUES FOR ERROR PRINTING. 
10072 OO47E7 011740 JSR PC, SERROR ;#%# ERROR ##% (GO TYPE A MESSAGE) 
ino" 009007 73g -WORD 7 ERROR TYPE CODE. 

1610G 005100 COM RO ;COMPLEMENT CHECK WORD 
10102 9o0S14e COM ~(R2) :COMPLEMENT TEST DATA 
10:04 Cl220l MOV (Re)+, RI :;GET THE DATA FROM MEMORY UNDER TEST. 
19196 d20°01 CMP RC R1 ;COMPARE THE CHECK WORD WITH THE DATA READ. 
19110 001405 BEQ 76$ ;BRANCH OVER ERROR CALL IF GOOD CATA. 
1Olle QO47&7 ClOYEE 748: JSR PC, SPRNT2 :SET UP VALUES FOR ERROR PRINTING. 
20136 QO4767 G1171% JSR PC, SERROR ;#%% ERROR ### (GO TYPE A MESSAGE) 
tatea 000007 755 -WORD 7 sERROR TYPE CODE. 

( : 

13124 005100 COM RO sCOMPLEMENT CHECK WORD 
10126 005142 COM -(R2) ;COMPLEMENT TEST DATA 
49130 O12201 MOV (Re)+, Ri ;GET THE DATA FROM MEMORY UNDER TEST. 
13132 d20001 oMP RO R1 COMPARE THE CHECK WORD WITH THE DATA READ. 
10134 001405 BEQ 77¢ ;BRANCH OVER ERROR CALL IF GCOD DATA. 
10136 QO4767 019442 768: JSR PC, SPRNTe ;SET UP VALUES FOR ERROR PRINTING. 
19i4e O04767 011670 JSR PC, SERROR ;#%# ERROR ##% (GO TYPE A MESSAGE) 
tate 000007 776 -WORD 7 sERROR TYPE CODE. 
oud : 

101S0 005302 DEC R3 ;DECREMENT 4 WORD COUNTER 
191Se 901342 BNE 235 ;BR IF NOT DONE. 
19154 905100 COM RO :COMPLEMENT CHECK WORD 
19156 995304 DEC RY ;DECREMENT 256. WORD COUNTER 
if:60 001335 BNE 225 ;BR IF NOT DONE. 
1016e 005100 COM RO _ ; COMPLEMENT CHECK WORD 
10164 d30S0e2 BIT RS Re sCHECK FOR END OF A BLOCK. 
10i66 901339 BNE 21$ ;BRANCH IF MORE IN CURRENT BLOCK. 
13:70 Q04767 cOs3i!e JSR PC, MMUP :sFING NEXT BLOCK AND LOOP TO 213. 
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004767 
004767 
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001405 
004767 
004767 
000007 

010046 
C1C300 

O10846 

900616 

000016 
000401 
177777 
004500 
006324 

00S2e4e 

Q90401 

010226 
C114S4 
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C 
EMORY EXERCISER, 16K VER 

3 XOR 9 PATTERN FOR PARITY MEMORY 

s RARERAS ERE E ERLE SRER REESE SRA LAERASHREA REALE SERRE SS SSS REALS SEES S 
MODIFIED 3 XOR 9 PATTERN FOR PARITY MEMORY a 

5 RR SRSA ARSE AE SESE SE AE SEE ER EEE EEE a eo ae ak 

170772 

:eTEST 16 

tSTI6: 
JSR 
WORD 

1$; JSR 

3s 
TST17 

KOS 
MACY11 27(732) 10-SEP-76 12:01 PAGE 63 

SSCOPE 

SSTN-1, STESTN 
RO #401, 
R3 
INITMM 
W3X9 
Re 

MMUP 

GO TO SCOPE ROUTINE. 
sMINTMUM CK SIZE OF 256. WORDS 
: REQUIRED FOR THIS TEST. 
; SKIP TO NEXT TEST WHEN LESS THAN ONE BLOCK 
> AVAILABLE FOR TEST. 
:-SET TEST NUMBER IN MAIL BOX 
:SET UP PARITY “ALL ZEROS” PATTERN 
-SET COM DATA REG 
-INITIALIZE THE MEMORY ADDRESS POINTERS. 
“WRITE 256. WORD BLOCK WITH 3 XOR 9 PAT. 
?CHECK FOR END OF A BLOCK. 
“BRANCH IF MORE IN CURRENT BLOCK. 
*FIND NEXT BLOCK AND LOOP TO 1S. 

RES RAELEREE A ERE EARS AERA AF EERE ARES RA ER SRA LASER LSE REESE EL SES ES 
;# CHECK PARITY 3 XOR 9 PATTERN WRITTEN ABOVE. 
UHH MHHGHEBHGHHGHHEH EHH GHEHHEHHE BEEBE EEE BBE 

MOV #401, RO 
R3 
INI TMM 
RY 

RI 
Ri 

SPRNT2 
SERROR 

R1 
R} 

SPRNTe 
SERROR 

Ri 
Ri 

SPRHT2 
SERROR 

R1 
R} 

SPRNTe 
SERROR 

~< SP) 
RO 

;RESET PARITY “ALL ZEROS” PATTERN. 
RESET PARITY ALL ONES PATTERN 
SINITIALIZE THE MEMORY ADDRESS. POINTERS. 
;SET 256. WORD COUNTER 

;GET THE DATA FROM MEMORY UNDER TEST. 
: COMPARE THE CHECK WORD WITH THE DATA READ. 
: BRANCH OVER ERROR CALL IF GOCD DATA. 
“SET UP VALUES FOR ERROR PRINTING. 
HEH ERROR ##%# (GO TYPE A MESSAGE) 
: ERROR TYPE CODE. 

;GET THE DATA FROM MEMORY UNDER TEST. 
: COMPARE THE CHECK WORD WITH THE DATA READ. 
: BRANCH OVER ERROR CALL IF GOOD DATA. 
-SET UP VALUES FOR ERROR PRINTING. 
-#2* ERROR 44% (GO TYPE A MESSAGE} 
- ERROR TYPE CODE. 

;GET THE DATA FROM MEMORY UNDER TEST. 
;COMPARE THE CHECK WORD WITH THE DATA READ. 
BRANCH OVER ERROR CALL IF GOOD DATA. 
SET UP VALUES FOR ERROR PRINTING. 
;#4% ERROR ##%# (GO TYPE A MESSAGE) 
ERROR TYPE CODE. 

;GET THE DATA FROM MEMORY UNDER TEST. 
: COMPARE THE CHECK WORD WITH THE DATA REAC. 
: BRANCH OVER ERROR CALL IF GOOD DATA. 
:SET UP VALUES FCR ERROR PRINTING. 
;%#% ERROR *#% (GO TYPE A MESSAGE) 
- ERROR TYPE CODE. 

SAVE RO 
;PUT R3 INTO RO 



MRINCEC- pti oeanc- BD: 
OZOMCB.P 

019370 

B15374 

10466 

10476 

o
o
o
 

um
nu

lu
l 

R
S
8
 

o
O
o
 

10524 

10S3e2 
10536 

o
e
 

b
d
 

oO
 

w
n
 

Ta
) 

[o
n ]

 

012603 

004767 

012700 
012703 
OO4467 
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Ole2e01 
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004767 
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005100 
00S 142 
Olee0! 
020001 
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004767 
004767 
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005100 
00S142 
OlecOl 
020001 
001405 
004767 
004767 
000007 

012201 
020001 
00140S 
004767 
004767 
000007 

005100 
005142 
Olee201 
020001 
0014CS 
004767 

LOS 
O-1e4K MEMORY EXERCISER, 16K VER MACYL1 27(732) ILO-SEP-76 12:01 PAGE 64 
MODIFIED 3 XOR 9 PATTERN FOR PARITY MEMORY 

Puy cSP +, R3 iPOUNT Seb. RO NTO R3 

Beefs ERANC TP mORe 
MOV RO, -( SP) 
MOV R3 RO he Rs INTO RO 
MOV (§P)+, 3 “PUT SAVED RO INTO R3 
SIT RS Re * CHECK FOR END OF A BLOCK. 

. BNE 118 SBRANCH IF MORE IN CURRENT BLOCK. 
005072 JSR PC, MMUP *FIND NEXT BLOCK AND LOOP TO 11S. 

BEEBE HEHEHE HHBB EBB BHBHE Ee 
;® CHECK, COM, CHECK, COM, CHECK PARITY 3 XOR 9 PATTERN. 
UBHEHEHBH SEH EUG SEES BEES 

eee: MOV #401, RO ;SET UP PARITY “ALL ZEROS" PATTERN. 
Pree’ MOV a-1, R3 -SET UP ALL ONES PATTERN 

804900 JSR RY, INITMM : INITIALIZE THE MEMORY ADDRESS POINTERS. 
000100 oi3: MOV #64. ,R4Y :SET 256. WORD COUNTER 

MOV (Re)+, Ri ;GET THE DATA FROM MEMORY UNDER TEST. 
CMP RO R} : COMPARE THE CHECK WORD WITH THE DATA READ. 
BEQ 73$ : BRANCH OVER ERROR CALL IF GOOD DATA. 

010136 7e8: JSR PC, SPRNT2 -SET UP VALUES FOR ERROR PRINTING. 
0:1364 JSR PC, SERROR ead ERROR #¥# (GO TYPE A MESSAGE) 

735 -WORD 7 ERROR TYPE CODE. 

COM RC ;COMPLEMENT CHECK WORD 
COM -(Re) : COMPLEMENT TEST CATA 
MOV (Re)+, Ri GET THE DATA FROM MEMORY UNDER TEST. 
CMP RO Ri : COMPARE THE CHECK WORD WITH THE DATA REAC. 

. BEQ 75$ : BRANCH CVER ERROR CALL IF GOOD DATA. 
O10lle 74$: JSR PC, SPRNT2 - SET UP VALUES FOR ERROR PRINTING. 
011340 JSR PC, SERROR Hee ERROR ### (GO TYPE A MESSAGE) 

25g -WORD 7? - ERROR TYPE CODE. 

COM RO ; COMPLEMENT TpHeck WORD 
COM -(Re) “RESTORE DAT 
MOV (R2)+, Ri - CET THE BATA FROM MEMORY UNDER TEST. 
CMP RO R1 : COMPARE THE CHECK WORD WITH THE DATA READ. 
BEQ 77¢ “BRANCH OVER ERROR CALL IF GOOD DATA. 

O1CO66 768: JSR PC, SPRNT2 SET UP VALUES FOR ERROR PRINTING. 
011314 JSR PC, SERROR : hee ERROR #*# (GO TYPE A MESSAGE) 

775 -WORD 7 ERROR TYPE CODE. 

MOV (Re)+, RI ;GET THE DATA FROM MEMORY UNDER TEST. 
CMP RO R1 : COMPARE THE CHECK WORD WITH THE bere READ. 
BEQ 79$ : BRANCH OVER ERROR CALL IF GOOD DAT 

010046 783: ISR PC, SPRNT2 -SET UP VALUES FOR ERROR PRINTING. 
011274 JSR PC, SERROR ee ERROR ### (GO TYPE A MESSAGE) 

795 -WORD 7 > ERROR TYPE CODE. 

COM RO sCOMPLEMENT CHECK WORD 
COM -(P", : COMPLEMENT TEST DATA 
MOV ‘Rit, Ri > GET THE DATA FROM MEMORY UNDER TEST. 
CMP Ru Rl : COMPARE THE CHECK WORD WITH THE OATH READ. 
BEQ gi$ : BRANCH OVER ERROR CALL IF GOOD DATA. 

910022 80$: JSR PC, SPRNT2 : SET UP VALUES FOR ERROR PRINTING. 
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094767 
00000" 

005190 
005142 
Clee01 
020001 
001405 
004757 
004767 
000007 

012201 
d20001 
001405 
004767 
004767 
000007 

005100 
005142 
Q12201 
020001 
001405 
004767 
004767 
000007 

005100 

000007 

012201 
020001 
001405 
904767 
004767 
000007 

005100 
005142 
Ol2201 
020001 
001405 
004767 
004767 
000007 

005100 
005142 
Clee20! 

O-124k MEMOPY ExeR 
MCCISIEC 3 XOR 9 

011250 

oor77 
Ollee4 

007756 
011204 

007732 
011160 

097706 
011134 

O07b4e2 
011070 

C 
PA 

ISER, 1 
TTERN F 

3 

81$: 

86$: 

87$: 

8g$: 

893: 

30S: 

315: 

9e$: 

938: 

VER 
PARITY MEMORY 

PC, 
7 

MOS 
MACY11 27(732) 10-SEP-76 12:01 PAGE 65 

SERROR ;%#% ERROR #*% (GO TYPE A MESSAGE) 
ERROR TYPE CODE. 

;COMPLEMENT CHECK WORD 
TQR 

R1 RES fhe Bara FROM MEMORY UNDER TEST. 
RI COMPARE THE CHECK WORD WITH THE bene READ. 

‘BRANCH OVER ERROR CALL IF SOOD DAT 
SPRNT2 ;SET UP VALUES FOR ERROR PRINTING. 
SERROR ;%4# ERROR #%# (GO TYPE A MESSAGE) 

: ERROR TYPE CODE. 

Rt ;GET THE DATA FROM MEMORY UNDER TEST. 
RI ;COMPARE THE CHECK WORD WITH THE DATA READ. 

BRANCH OVER ERROR CALL IF GOOD DATA. 
SPRNT2 ;SET UP VALUES FOR ERROR PRINTING. 
SERROR art ERROR ### (GO TYPE A MESSAGE) 

ERROR TYPE CODE. 

;COMPLEMENT CHECK WORD 
:COMPLEMENT TEST DATA 

Ri :GET THE DATA FROM MEMORY UNDER TEST. 
Ri :COMPARE THE CHECK WORD WITH THE para REAC. 

‘BRANCH OVER ERROR CALL IF GOOD CAT 
SPRNT2 ;SET UP VALUES FOR ERROR’ PRINTING. 
SERROR :4%% ERROR ##% (GO TYPE A MESSAGE) 

-ERROR TYPE CODE. ‘ 

; COMPLEMENT gieck WORD 
; RESTORE DAT 

R! -GET THE BATA FROM MEMORY UNDER TEST. 
RI :COMPARE THE CHECk WORD WITH THE DATA RESD. 

sBRANCH OVER ERROR CALL IF GOCD DATA. 
SPRNT2 : SET UP VALUES FOR ERROR PRINTING. 
SERROR ;#%# ERROR *## (GO TYPE A MEUSAGE) 

: ERROR TYPE CODE. 

Ri ;GET THE DATA FROM MEMORY UNDER TEST. 
Ri ;COMPARE THE CHECK WORD WITH THE DATA READ. 

BRANCH OVER ERROR CALL IF GOOD DATA. 
SPRNT2 ;SET UP VALUES FOR ERROR PRINTING. 
SERROR :#4% ERROR #%% (GO TYPE A MESSAGE) 

ERROR TYPE CODE. 

;COMPLEMENT CHECK WORD 
:COMPLEMENT TEST DATA 

Ri ;GET THE DATA FROM MEMORY UNDER TEST. 5: 
Rl SCOMPARE THE CHECK WORD WIiH THE DATA READ. 

;BRANCH OVER ERROR CALL IF GOOD DATA. 
SPRNT2 SET UP VALUES FOR ERROR PRINTING. 
SERROR :%%% ERROR ##% (GO TYPE A MESSAGE) 

“ERROR TYPE CODE. 

i COMPLEMENT GHECK WORD 
;RESTORE DAT 

Ri :GET "HE BATA FROM MEMORY UNCER TEST. 
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020001 
BOLO 

004767 
000097 

010046 
010300 
012603 
905304 
001213 
910946 
010300 
012603 
030502 
001204 
004767 

OO4S67 
0C0777 

000167 

012767 

901374 
004767 

012700 
912702 
004467 
012704 

Ole201 
026001 
001405 
004767 
004767 
000007 

Ole201 
020001 
001405 
004767 
004767 
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MODIFIED 3 XOR 9 PATTERN FOR PARITY MEMORY 

MACYL1 27(732) 10-SEP-76 12:01 PAGE 66 

;COMPARE THE CHECK WORD WITH THE | Bara READ. 
: BRANCH OVER ERROR CALL IF GOOD 9 
: SET UP VALUES FOR ERPOR BRENT ING 
Tr RROR *#%# (GO TYPE A MESSAGE) 
ERRO TYPE CODE. 

;SAVE_RO 
PUT R3 INTO RO 
:PUT SAVED RO INTO R3 
SDECREMENT 256. WORD COUNTER 
BRANCH IF MORE. 
SAVE RO 
PUT R3 INTO RO 
“PUT SAVED RO INTO R3 
CHECK FOR END OF A BLOCK. 
BRANCH IF MORE IN CURRENT BLOCK. 
FIND NEXT BLOCK AND LOOP TO 21S. 

5 REEKER ER RRA EAE HE RRA LEH EERE RAR A HALE EAE EKER ERREE ALLA EE 
COMPLEMENT PARITY 3 XOR 9 TEST PATTERN. 

s RELEELELEAELA REL ERA EES LEAS AARARSLERAEA SRE RE SR RERA LALA LA ERE LE LSS 

:GO TO SCOPE ROUTINE. 
; MINIMUM BLOCK SIZE OF 256. WORDS 
: REQUIRED FOR THIS TEST. 
; SKIP TO NEXT TEST WHEN LESS THAN ONE BLOCK 

AVAILABLE FOR TEST. 
SET TEST NUMBER IN MATL BOx 
taPy UP ALL ONES PATTERN 
-SET UP PARITY mith ZEROS” PATTERN 
j INITIALIZE THE MEMORY ADDRESS POINTERS. 

RITE 256. WORD BLOCK WITH 3 XOR 9 PAT. 
i OECK FOR END OF A BLOCK. 
“BRANCH IF MORE IN CURRENT BLOCK. 
*FINO NEXT BLOCK AND LOOP TO 1S. 

¢ REKEREESRERAEREL ELA ELELERELEREREA ELE ELRERERE ERA LAR LL AS EREAAA LS 
;* CHECK COMPLEMENT PARITY 3 XOR 9 PATTERN WRITTEN ABOVE. 
iriiittritteiitiitiiiiiterititterititerteriperertiittittteteryy 

CMP RO Ri 
BEO 9s¢ 

007616 94g: JSR C SPRNT2 
011044 JSR PC, SERROR 

WORD =? 
9s: 

MOV RO, -(SP) 
MOV R3 RO 
MOV (SP)+, R3 
DEC Ry 
BNE 225 
MOV RO, ~(SP) 

; MOV R3 RO 
MOV (SP)+, R3 
BIT RS Re 
BNE 21$ 

oc446e2 JSR PC, MMUP 

:RTEST 17 

tST17: 
010016 JSR RS SSCOPE 

-WORD 777 

000616 IMP TST20 

co0017 170142 MOV aSTN-1, STESTN 
7777 MOV RO 

aoo4o1 MOV wal. R3 
002650 JSR RY, INITMM 
005474 13: JSR PC? W3x9 

BIT RS. Re 
BNE 1$ 

oo441e JSR PC, MMUP 

177777 MOV #-1 RO 
000401 MOV aol, 3 
803620 JSR RY, INITMM 
000100 118: MOV a64., RY 

MOV (R2)+, Ri 
CMP RO RI 
BEG 65$ 

007456 64$: JSR PC, SPRNT2 
010704 JSR pc’ SERROR 

-WORD 7 
65S: 

MOY (R2)+, Ri 
CMP RO RI 
BEQ 67$ 

007436 66%: JSR PC, SPRNT2 
010665 JSR PC’ SERROR 

;SET UP ALL ONES PATTERN 
:SET UP PARITY “ALL ZEROS” PATTERN 
INITIALIZE THE MEMORY ADDRESS POINTERS. 
:SET 256. WORD COUNTER 

;GET THE DATA FROM MEMORY UNDER TEST. 
: COMPARE THE CHECK WORD WITH THE DATA READ. 
* BRANCH OVER ERROR CALL IF GOOD DATA. 
SET UP VALUES FOR ERROR PRINTING. 
$e ERROR ##*# (GO TYPE A MESSAGE) 
ERROR TYPE CODE. 

;GET THE DATA FROM MEMORY UNDER TEST. 
COMPARE THE CHECK WORD WITH THE pore READ. 
:BRANCH OVER ERROR CALL IF GOOD DATA 
;SET UP VALUES FOR ERROR PRINTING. 
#44 ERROR #4 (30 YPE A MESSAGE) 
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CIOES4 

007376 
c10624 

wodet2 

000156 

9973C 
010534 

C37 262 
Ci0Sid 

MORY EXERCISER, 16h vER 
Y PARITY 3 XOR 9 TEST P 

S7§: 

$8§: 

69S: 

“OS: 

715: 

BO6 
MACYL1 271732! 10-SEP-76 12:01 PAGE &7 

:ERROR TrPE CODE. 

RI ;GET THE DATA FROM MEMORY UNDER TEST. 
R1 :COMPARE THE CHECK WORD WITH THE | oarh PEAC. 

:BRANCH OVER ERROR CALL IF GOCE 
SPRNT2 :SET UP VALUES FOR ERROR PRINTING. 
SERROR #48 ERROR #48 (GO TYPE A MESSAGE) 

ERROR TYPE CODE. 

Ri ;GET THE DATA FROM MEMORY UNDER TEST. 
R} :COMPARE THE CHECK WORD WITH THE DATA REAC. 

:BRANCH OVER ERROR CALL IF GOOD CATA. 
SPRNT2 :SET UP VALUES FOR ERROR PRINTING. 
SERROR ;##2 ERROR ##% (GO TYPE & MESSAGE) 

;ERROR TYPE CODE. 

-.5P}  ;SAVE RO 
RS ;PUT R32 INTO RO 
R3 BUT SAVED RO INTO R3 

ICOUNT 256. WORDS 
__ TSRANCH IF’ MORE 

-.SP) SAVE RO 
RO :PUT R3 INTO RO 
R3 :PUT SAVED RO INTO R3 
Re :CHECK FOR END OF A BLOCK 

:BRANCH IF MORE IN CURRENT BLICK. 
MMUP sFIND NEXT BLOCK AND LOOP TO 115. 

Fe ee ean HECK COM CHECK CCMPLEMENTED PARITY 9 OR PA 
:# ECK, COM, CHECK, COM, CHECK COMPLEMENTED PARITY 3 XOR 9 PATTERN. 
3 SeAseaTeheceEsELDESALADERPADESLEASESATEREEESRARSESEBETERTELONES 

7Ss: 

RO 7SET UP ALL ONES PATTERN 
R3 :SE* UP PARITY “ALL ZERCS™ PATTERN 
INITMM ; INITIALIZE THE MEMORY RODRESS POINTERS. 

SET 256. WORD COUNTER 

RI ;GET THE DATA FROM MEMORY UNDER TES’. 
R} ;COMPARE THE CHECK tid WITH THE PATA REAC. 

;BRANCH OVER ERROR CALL IF GOOD DATA. 
SPRNT2 ;SET UP VALUES FOR ERaoR PRINTING. 
SEQRCR ;#4% ERROR #48 (GO TYPE A MESSAGE) 

“ERROR TYPE CODE. 

COMPLEMENT CHECK WORD 
i COMPLEMENT TEST DATA 

RI ;GET THE DATA FROM MEMORY UNDER TEST. 
R! :COMPARE THE CHECK WORD WITH THE DRT READ. 

BRANCH OVER ERROR CALL IF GOCD DATA 
SPRNT2 :SET UP VALUES FOR ERROR PRINTING. 
SERROR ;### ERROR #28 (GO TYPE A MESSAGE) 

ERROR TYPE CODE. 

: COMPLEMENT CHECK WORC 
RESTORE CATA 
PET "HE DATA FROM MEMORY UNCER TES”, 
:COMPARE THE CHECK WORD WI7H THE CATA READ. P

o
h
 s)

 
o
s
 



Dcance.PLl 

2939 611340 
e340 011342 

a ile 7, 

S305 Sireey 
e344 011384 
ess 511358 
EME 01136 
eB” Oll362 
2548 911366 
2349 Oll3re 
2950 O11374 
2981 911374 
ee 011376 
e3$3 011400 
eSs4 Sil+le 
2955 011404 
2955 911406 
e957 Olldle 
2352 911416 
e359 011420 
e%S 011426 
2%i Oll4ee 
e%z 911424 
2e%3 011426 
2964 911430 
B95 11432 
& Waa 

sae Sita 
e398 OLL444 
299 CLi4dy 
2970 O1L446 
2971 Qi14S0 
e372 C114S2 
2973 911456 
e374 Oll+be 
2975 11464 
2976 O11464 
2377 = O1146& 
2978 «911470 
2979 «01147e 
2989 911474 
298i O11476 
e922 011502 
2983 911506 
e984 911510 
2995 piiaig 
e386 Qi15le 
2987 011514 
2388 o11516 
2989 0:15e0 
e330 0115ee 
e991 011526 
esse O1153e 
e392 011534 
2994 211534 

Se i 

901405 
OC4r 6: 
004767 
gcco0: 
greet 

Cleed! 

O-124 MEMORY EXERCISER, 16k VER 
COMPLEMENT PARITY 3 XOR 9 TEST PATTERN. 

007236 
019464 

o07216 
ster 

gr 12 
*o. S420 

007 1Ce 
620330 

co7cse 
010304 

7bS: 

one. rr St 

78S: 

798: 

gc$: 

els: 

8e$: 

838: 

84§: 

Bs$: 

BES: 

ees: 

895: 
. WORD 

MOV (Re, 

COG 
MACYLI 27(732) 10-SEP-76 12:01. PAGE £8 

;BRANCH OVER _ERROR CALL IF GCOC CATA. 
SPRNT2 ;SET UP VALUES FOR ERROR PRINTING. 
SERROR ;##% ERROR 44% (GO TYSS A MESSAGE) 

SERROR TYPE CODE. 

RI ;GET THE DATA FROM MEMORY LNOER TEST. 
Ri :COMPRRE THE CHECK WCRD WITH THE gaTa REAC. 

:BRANCH OVER ERROR CALL IF GOOD DAT 
SPRNTe ;SET UP VALUES FOR ERROR PRINTING. 
SERROR ;### ERROR ##% (GO TYPE A MESSAGE) 

ERROR TYPE CODE. 

;COMPLEMENT CHECK WORD 
:COMPLEMENT TEST DATA 

1 ;GET THE DATA FROM MEMORY UNDER TEST. 
i :COMPARE THE CHECK WORD WITH THE | bara READ. 

BRANCH OVER ERROR CALL IF GCOD Of 
PRNT2 :SET UP VALUES FOR ERROR PRINTING. 
ERROR ;##% ERROR ##% (GO TYPE A MESSAGE) 

ERROR TYPE CODE. 

COMPLEMENT CHECK WORD 
RESTORE DAT 

R} GET THE BATA FROM MEMORY UNDER TEST 
Ri ;COMPARE THE CHECK WORD WITH THE DATA READ. 

:BRANCK OVER ERROR CALL IF GOOD DATA. 
SPRNT2 ;SET UP VALUES FOR ERROR PRINTING. 
ZEQLTR ees ERROG yas (GO TYPE A MESSAGE) 

:ERROR TYPE CODE. 

i ;GET THE DATA FROM MEMORY UNDER TEST. 
1 ;COMPARE THE CHECK WORD WITH THE ee RERC. 

:BRANCH OVER ERROR CALL IF GOO" DAT 
PRNT2 ;SET UP VALUES FOR ERROR PRIN) ‘NG. 
EFROR ;### ERROR ### (GO TYPE A MESSAGE) 

sERROR TYPE CODE. . 

COMPLEMENT CHECK WORD 
:COMPLEMENT TEST DATA 

RQ} GET THE para FROM MEMORY UNDER TEST. 
Ri ;COMPARE THE CHECK WORD WITH THE oe REAO. 

BRANCH CVER ERROR CALL IF GOCC DAT 
SPRNT2 :SET UP VALUES FOR ERROR PRINTING. 
SERROR ;### ERPOR ### (GO TYPE A MESSAGE: 

ERROR TYPE CODE. 

COMPLEMENT CHECK WORD 
:RESTORE DAT 

Ri ;GET THE BATA FROM MEMORY UNOER TEST. 
R} :COMPARE THE CHECK WORD WITH "HE gnTa REAC. 

BRANCH OVER ERROR CALL IF GOOD DAT 
SPRT2 SET UP VALUES FOR ERROR PRINTING. 
SERROR ;#8## ERROR eat (G0 TYPE A MESSAGE) 

ERROR TYPE CODE. 

RI :GET "HE DATA FROM MEMORY UNCER TEST. 



DO6 
MAI NCEC=11-D2QM¢-B- O:  O-124K MEMORY EXERCISER, 16K VER MACYL1 27(732) 10-SEP-76 12:01 PAGE 693 
D2OMCB.P COMPLEMEN’ FARITY 3 XOR 9 TEST PATTERN. 

e395 911536 929901 CMP RO RI sCOMPARE THE CHECK WORD WITH THE CATA REAL. 
2995 Gil540 001495 Bea i$ BRANCH OVER ERROR CALL IF GOO DATA. 
2997 011542 OONT67 cCOTO36 30$: JSR PC, SPRNT2 :SET UP VALUES FOR ERROR PRINTING. 

3 ne 4 aH Re 912264 ISR PC, SERROR : 48% ERROR ##% (GO TYPE A MESSAGE) 
$3g8 6112 5 WORD 7 TERROR TYPE CODE. 

shy Ot Tee9 10 us, M RO > COMPLEMENT K WORD 
ahk BEB Bae OS OM =(R2) Raia! ENT ¢ BEEK, wee 
39°93 O11S8O 012201 MOV (Re}+, RL “GET THE DATA PRON MEMORY UNDER TEST. 
594 91156e 952000! CMP RO RI >COMPARE THE CHECK WORD WITH THE CATA READ. 

3605 911564 O0140S BEO 93$ . ?BRANCH OVER ERROR CALL IF GOOD DATA. 
399% 911556 30476? 907912 928: JSR pC, SPRNT2 :SET UP VALUES FOR ERROR PRINTING. 
3037? o1:572 004767 O1024C JR PC, SERROR :#%# ERROR ##% (GO TYPE A MESSAGE) 
3598 ¢11S76 oco007 SWORD 7 “ERROR TYPE CODE. 
35399 911600 $33: 
3612 11800 905100 COM RG : COMPLEMENT | CHECK WORD 
Scil Oi1ede 905142 COM ~iR2) =RESTORE CAT 
3912 O11694 O122c1 MOV (R2 +, Ri ‘SET THE ora FROM MEMORY UNDER TEST. 
3913 011606 O29001 CMP RO RI :COMPARE THE CHECK WORD WITH THE DATA REAG. 
3:4 O1'618 O0140S BEO 95$ “BRANCH OVER ERROR CALL IF S000 DATA. 
3515 Qlible OO4767 926756 94g: JSR PC SPRNT2 :SET UP VALUES FOR ERROR PRINTING. 
3015 O1I616 CON767 O:02k4 15P ¢. SERROR :#4% ERROR #4% (GC TYPE A MESSAGE) 
30:7 Oll6e2 ooo007 "WORD 7 “ERROR TYPE CODE. 
3018 311624 ; ss: 
2019 Cllge4 o1co4S MOV RO, -(SP)  ;SAVE RO 
2029 6511626 010390 MOV RI RO -PUT R3 INTO RO 
22: 011630 012693 MOV tSP)+, 3 “PUT SAVED RO INTC R3 
3522 O11632 o96304 DEC Ra DEC REMENT 256. WORD COUNTER 
3023 811634 OOl213 BNE 228 :BRANC!i 1F MORE. 
3024 O1:836 O1Cd4E MOV RO, -'SP)  :SAVE RO 
39355 «691!649 919300 MOV R3 KU BUT R3 INTO RO 
3726 Ofle42 012603 . MCV (§P)+, R3 :PUT SAVED RO INTO R3 
3327 Slis44 6939502 BIT 13 Re -CHECK FOR END OF A BLOCK. 
3720 F!1Su—_ FOl204 NE 2i¢ > 3RANCH IF MCRE IN CURRENT BLOCK. 
2025 811859 JONPE? on3e3e JSR Pe MMUS =: FING NEXT BLOCK AND LOOP T2 213. 



MAINDES@11-DoQMC-B-0:  O-le4K MEMORY EXERCISER, 16k VER MACYL1 27(732) 10-SEP-76 12:01 PAGE 70 
2ONCB.PLL Teo 8 XOR 13 TEST PATTERN 

3030 © FRMRRAREFSRSFSRSASSHRESARSLASRSRSKSSSRAAARSEAREASSSFILALKERFAELSEESE 

393 -*TEST 20 9 XOR 13 TEST PATTERN 
353 > EREERRERRRERLER ELSES RELERSSEREESEERER ERLE ESREEEREES EES ES EEEESES 

3933 O116S4 tsT20: 
3234 OLLESH OO4Sb? 007186 JSR RS, SSCOPE ;GO TO SCOPE ROUTINE. 
3035 ClIS&O Cl7777 LWORD) 39 -17477 MINIMUM BLOCK SIZE OF 4096. WORDS 
3036 - REQUIRED FOR THIS TEST. 
3027 Oll662 oc00167 900326 IMP TST! ; SKIP TO NEXT TEST WHEN LESS THAN GNE SLCCK 
3039 AVAILABLE FOR TEST. 
3039 OLl66— Sle767 O00020 167312 MOV ASTN-1,STESTN SET TEST NUMBER IN MAIL BOx 
3049 011674 ecsooo .8X13: CLR RO 
2041 011876 309467 003026 JSR RY INITMM :INITIALIZE THE MEMORY ACCRESS POINTERS. 
3042 011792 O1e704 cood4d 1S: MOV #3¢.. RY -SET UP 4K LOOP COUNTER 
3043 611706 O05100 COM RC 
3044 011719 912703 occeco 25: MOV #128., R3 sEACH SMALL LOOP WRITES 128 WORDS 
3045 011714 905190 COM RO 
30% O11716 019522 3$: MOV RO, (R2}+  ;WRITE INTO MEMORY ADDRESSES 
3047 011720 005303 DEC R3 “DECREMENT WORD COUNT 
3048 911722 001375 BNE 3$ 
3049 011724 005304 DEC RY sDECREMENT 128. WORD COUNT 
3050 011726 001370 BNE 2$ 
305: 011736 030500 BIT RS, Re “CHECK FOR END OF A BLOCK. 
3052 (011732 00:35 SNE 13 ?BRANCH IF MORE IN CURRENT BLOCK. 
3053 Ji:734 OCH7E? ocgsue ISR PC, MMUP  :FIND NEXT BLOCK AND LOOP TO 13. 

po} 

wes : SERSERERSSSSAASKSASSSELSSSSSSEESSAESSSSSKSARRESSASSASESSHSHSAALLES 

3056 -# CHECK 8 XOR 13 TEST PATTERN WRITTEN ABOVE 
305? | LERSEERAEEEEREELEE ES EARELEESEAREESEEEEEE SEES EEEES ERERAEEC EEE RES 
3058 911740 coscon CLR RO :SET UP CHECK WORD. 
3059 O1:742 904467 cO2e7b2 JSR RY INITMM : INITIALIZE THE MEMORY ADCRESS POINTERS. 
3960 O1:746 B1e704 S0CC40 118: MOV a32., RY >SET 4K WORD COUNTER 
3961 Oii7se oosi00 COM RO :COMPLEMENT TEST WORD 
3062 011754 012703 000100 128: MOV #64., 3 -SE? 128 WORD COUNTER 
3063 £11760 005109 COM RC “COMPLEMENT TEST WORD 
3964 O11762 138: 
2065 911762 012201 MOV (R2)+, R -GET THE DATA FROM MEMORY LINDER TEST. 
3366 011764 02900: CMP RC R1 “COMPARE THE CHECK WORD WITH THE CATA REAC. 
3067 O11765 001405 BEQ 6S¢ :BRANCH OVER ERROR CALL IF GOOD DATA. 
3068 011770 004767 oO6610 64$: JSR PC, SPRNT2 :SET UP VALUES FOR ERROR PRINTING. 
3069 911774 004767 010036 JSR PC, SERROR :%4% ERROR #4% (GO TYPE A MESSAGE) 
3070 912000 900019 .WORD 10 -ERROR TYPE CODE. 
3671 Ole092 65S: 
3072 912002 912201 MOV ‘RE)+, RI GET THE DATA FROM MEMORY UNDER TEST. 
3073 012004 0de5001 CMP RD Ri *COMPARE THE CHECK WORD WITH THE JATA READ. 
2974 912008 001405 BEQ 676 >BRANCH OVER ERROR CALL IF GOOD DATA. 
3975 912010 004767 of6570 b6$: JSR PC, SPRNT2 :SET UP VALUES FOR ERROR PRINTING. 
2076 912014 004767 C1DC16 ISR PC, SERROR :##% ERROR 2a2 (GO TYPE A MESSASE) 
3077 bieded 000010 675 .word 10 -ERROR TYPE CODE. 
owl f : 

3079 Olef22 005303 DEC R3 -DECREMENT 128 WORD COUNTER 
2989 C!2024 001356 BNE i3$ -BR IF MORE. 
2981 012026 05304 DEC RY -DECREMENT 4096. WCRD COUNTER 
392 012930 00135) BNE 128 “BR IF MORE. 
2783 612932 030502 BIT RS Re :CHECK FOR END OF A BLOCK. 
3084 612034 OC1344 BNE 11$ :SRANCH IF MORE IN CURRENT BLOCK. 
208C O12036 004767 cOa444 JSR FC, MMUP FIND NEXT BLOCK AND LOOP 73 11S. 



FOG 
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D2OMcB.Pil 729 8 XOR 13 TEST PATTERN 

3086 
3c3g° REREESESSLRA SERS SSLE SESS SESSELE SHEEN SELES SEER ESSERE ESERS SEES ESS 

3088 :® COMPLEMENT § XOR 13 TEST PATTERN. 
PITT iTittittiitlitiiriiitisiiiititiittertit ee eLeLLeci ee. eee 

3090 912042 O1ETH 167536 MOV BLKMSK, -(SP)  ;SAVE BLOCK MASK THeMpORARIL 
3091 O12046 Cl2767 Olrrr? 167530 MOV BMASKYK,BLKMSK :SET BLOCK MASK T 
3092 gress oo44e> odeeso JSR RY INITMM INITIALIZE THE neon ADDRESS POINTERS. 
3092 912060 O1e704 904000 21S: MOV #248., RY “SET 4096. WORD COUNTER 
3094 612064 O0Sle2 eS: COM (Re)+ :COMPLEMENT TEST PATTERN 
3095 O1206& 995!22 COM (Re)+ 
309 912070 005364 DEC RY sCOUNT 4K WORDS 
3097 912972 30137 BNE 22S -8R IF MORE. 
3098 pieycs S30se IT RS Re - CHECK FOR END OF A BLOCK. 
3099 612976 0013! NE 21$ *BRANCH IF MORE IN CURRENT SLCCK. 
3:90 512105 O0476E7 003402 ISP PC MMUP  :FIND NEXT BLOCK AND LOOP 10 215. 
3131 O12e108 Of2667 1s7474 MOV (SP)+, BLKMSK :RESTORE BLOCK MASK. 

3193 3 SREBPRERERSSSASSSHELSESSSASSSESESARSSRESASSESSRERSASRSRELSSRSERSSE 

3354 -% CHECK COMPLEMENTED 9 XOR 13 TEST PATTERN WRITTEN ABOVE. 
2195 s RERSERARAAELAERERELEELAHESSSAAKLESSSELRAAERARERESLALALERAKEL ESSERE 

3136 12110 912790 1°77 MOV 8-1, RO :SET UP SHECK WORD. 
3197 OLELIS OON4E7 fC210 JSR RY INITMM : INITIALIZE THE MEMORY ADORESS POINTERS. 
3198 Ol2l20 012704 oodo40 318: MOV a32., RY -SET 4K WORD COUNTER 
3:99 te!a4 o0s1co COM RO -COMPLEMENT TEST WORD 
3119 9131236 012703 o0c:09 325: MOV w&4., = -R :SET 128 WORD COUNTER 
3ii: 912132 005100 CM RO :COMPLEMENT TEST WORD 
3112 12134 338: 
3113 S12134 912201 MOV (R2)+, RL -GET THE DATA FROM MEMCRY UNDER TEST. 
3114 312138 o20001 CMP RO R} “COMPARE THE CHECK WORD WITH THE DATA REAC. 
3115 012140 001465 -BEQ 698 BRANCH OVER ERROR CAL. IF GOOD DATA. 
3116 Olel4¥e 004767 OOE43E 8S: JSR PC, SPRNTe :SET UP VALUES FOR ERROR PRINTING. 
3i17 Otel46 OO4767 OOTeS4 JSR pe: SERROR 344% ERROR #4 (GO TYPE A MESSAGE) 
3118 Sielse oooo10 -WORD 10 “ERROR TYPE CODE. 
3119 ore1sy 69S: 
3129 012184 012201 MOV (R2)+, Ri -GET THE DATA FROM MEMORY UNCER TEST. 
2:31 12:56 decode! CMP RO Ri “COMPARE THE CHECK WORD WITH THE DATA QEAC. 
3122 912160 O01405 BEQ 71$ _ TBRANCH OVER EPROR CALL IF S000 DATA. 
2123 Olelé2 904767 OD6415 70$: JSR PC, SPRNT2 ;:SET UP VALUES FOR ERROR PRINTING. 
3:24 Ole166 OO4767 007644 JSR PC. SERROR :#a# ERROR 42% (GO TYPE A MESSAGE) 
3125 912172 oooc10 -WORD 10 “ERROR TYPE CODE. 
2126 O12174 71$: 
3107 Ol2174 095303 DEC R3 : DECRENENT 128 WORD COUNTER 
3128 012178 991256 BNE 335 -BR IF MORE. 
3129 Oie200 o05304 DEC RY BE CREMENT 4096. WORD CCUNTER 
3130 912302 001351 BNE 328 :BR IF MORE. 
31321 912294 930502 BIT RS Re -CHECK FOR END OF A BLOCK. 
3:32 sigede O01a44 BNE 28 :SRANCH IF MORE IN CURRENT BLOCK. 
weww a ie2lO 004767 CCse7z JSR PC, “MUP sFIND NEXT BLOCK AND LOCP TQ 315. 
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2164 012330 
3:65 Cle332 
2i66 012336 
316? Cle34e 
2168 012344 
3183 les 
3:70 Q123Se 
2171 =Gle3S6 
2172 0!2360 
2173 =912260 
3174 (12364 
3175 612379 
2176 012372 
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O-124K MEMORY EXERCISER, 16k VER MACYLI 27( 
WORSE CASE NOISE PARITY BYTE TESTING 

c RARAS RRR OREA AERO NEE CHESE THES EEEHS 
TEST i WORSE aye NOESE P 
7# CHECK PARITY ME Bry WITH H SERIE 
:% 1) FORCE WRONG PARITY INE 

732) 10-SEP-76 12:01 PAGE 72 

RRRERERELEEEEEEERESEEESES EEE EE 
ARITY BYT i 3:30 

OF BYTE PATTERNS 
Aci SYTE OF PARITY MEMORY 

CURS = 2) READ IT BACK WITH ACTION ENABLE SET, MAKING SURE THAT A TRAP O° 
:% 3) WRITE GOOD PARITY AND MAKE SURE NO TRAP OCCURS KHEN IT IS READ 
:# 4) MAKE SURE THE ERROR ADDRESS BITS (CSR BITS <11-S>} ARE CORREC 
elated 

CObE26 JSR RS, $SCOPE 60 TO SCOPE ROUTINE. 
. .WORD 0 O MINIMUM BLOCK SIZE REQUIRED THIS TEST. 

00002] :66756 MOV #STN-1,STESTN NSET TEST NUMSER IN MAIL BOX 
170016 WWBO: TST MPRX iis HECK FOR ANY PARITY MEMORY. 

. BEQ 1S -BR IF NO PARITY MEMORY. 
000100 166672 BIT #SWO6, @SWR § :CHECK FORINHIBIT PARITY SWITCH. 

BEQ 23 *BR IF NOT SET. 
N00b06 1g; IMP TsTee SKIP THIS TEST IF NO PARITY MEMORY PRESENT. 

os: CLR RO -2ERO TO BE PUT IN ALL MEMORY 
go4e1e2 JSR PC SETCON :ROUTINE 70 LOAD ALL MEMORY. 
NA244y JSR INITMM : INITIALIZE THE MEMORY ADDRESS PCINTERS. 
1872S2 167244 WWPBYT: BIT Biter. PMEMAP : HECK IF CURRENT BANK HAS PARITY MEMORY. 

BNE 2$ -BR IF PAR ry MEM. 
167244 167236 BIT BITPT+2,PMEMAP+2°:...HI 64K 

BNE 2$ AR’ IF PARITY MEM. 
BIS RS, Re EOIN TO END OF BLOCK. 
INC Re sEIRST AOR OF NEXT BLOCK. 

coose4 Imp WWPB :BR TO FIND NEXT BLOCK. 
6CS509 2s: JSR PC, SETAE ;SET ACTION ENABLE (EVEN IF BANKQ. ) 
005530 ISR PC, CKPMER :CHECK FOR ANY NON TRAP PGRITY ERRORS. 
Oool1-+ WHeSt: CMP Re. wily :CKECK IF POINTING TO PARITY ERROR VECTOR. 

BNE $ -BR IF NOT AT VECTOR. 
oo009% AoD 4 Re -SKIP PARITY VECTOR. 
000476 JMP WWPSS CHECK FOR BLOCK END. 

33: MOVB = (R2), RIL -CHECK IF BYTE STILL CLEARED. 
BE 65S “BRANCH OVER ERROR CALL IF GOOD DATA. 

006:!56 648: ISR PC, SPRNT SET UP VALUES FOR ERROR PRINTING. 
0074€9 TSR PC, SERROR :#2% ERROR ### (GO TYPE A MESSAGE) 

_ WoRD = il TERROR TYPE CODE. 
33: 

167172 CLRB = OEFLG -CLEAR ODD/EVEN FLAG. 
ocoese MOVB scie. RO :SET UP DATA...EVEN, SETS PARITY BIT. 

WWPB2: MOVB iR2) “MOV DATA INTO TEST LOCATICN. 
167220 MOV ROORX R3 :GET PARITY REGISTER TABLE POINTER. 
600005 10S: BIS BUWP+AE,J(R3)+ :SET WRITE WRONG PARITY 

TST (R3) :CHECK FOR TABLE TERMINATOR. 
BNE 10$ “BR IF MORE REGS IN “ABLE. 

-# SET WRONG paaty IN LOCATION UNDER TEST. 
MOVB (Re) URITE SAME DATA (EXCEPT PARITY) VIA GATOB. 

167202 MOV RAPRX, R3 GET PARITY REG TABLE POINTER. 
S004 11$: gic siuP, Siaare ictean “ante aRONe PRRTTY. 

TST R32) -CHECK FOR TABLE TERMINATOR. 
BNE 11$ -BR IF MORE PARITY REGISTERS. 

167175 OSN114 MOV FBTRP, aaPARVEC’:SET UP VECTOR FOR EXPEC*ED TRAP. 
:# DETECT WRONG PARITY VIA DATIP: DATOB SHOULON’T EXECUTE. 

NE (RE) -SATIP (DATOS ANDO CCM PARITY BIT.) GB 
;# SHOULD HAVE TRAPPED TO PBTRP. 
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210046 
019200 
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006300 
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005767 
DOL404 
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063700 
052700 
n46700 
046701 
020001 
003405 
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004767 
000015 

005073 
010346 
062703 
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032713 
001370 

O-124k MEMORY EXER 
WORSE CASE NOISE P 

le"1r2 900114 
Cdblle 
527364 

167122 
oco06! 

ooooce 

cOo00 
167109 

098034 
997306 

167002 

166774 

oos?774 
CO7eSe 

003777 

165776 

177600 
172344 
100001 
166662 
166656 

005706 
G07 164 

oco0ad 

oco00& 
166724 

occa! 

00092 

oococs 

els: 

ess: 

665: 

675: 

26S: 

MOV 
JSR 
JSR oc’ SERROR 
“WORD le 
BR WWPBY 

TED PARITY MEMO 
OV .PESRV, 

CMP (SP)+,' (SP)¢ 
MOV JMPRO; RB 
BIT #BITO, (R32) 
BNE 223 
MOV a(R3), RI 
BMI 23s 
ADD 86, R3 
CMP RS MPRX 
BLO 2i$ 
JSR PC, SPRNTO 
JSR Pc; SERROR 
“WORD 13 
BR WWPBY 
BIT BITPT, 2(R3) 
ONE ug 
BIT BITPT+2,4(R3) 
BNE 24g 
JSR BC, SPRNTP 
JSR PC, SERROR 
-WORD 14 

MOV RO, -(SP) 
MOV Re, RO 
BIC #3777, RO 
SWAB 0 
ASL RG 
ASL RO 
TST MMAVA 
BEQ 2s$ 
BIC #177600, RO 
ADD aeKIPARS. RC 
BIS #BITIS+BtT0.RO 
BIC RESRVD, RO 
BIC RESRVD, Ri 

“NOTE: THE ABOVE INSTRUCTION (2 
CMP RO Ri 
BEQ 676 
JSR PC, SPRNTP 
ISR PC: SERROR 
“WORD 15 

CLR JiR) 
MOV R3,-(SP> 
ADD 86. R3 
CMP R3 .MPRX 
BHI WWPB3 
BIT #B1T0, ‘R3) 
BNE 2b$ 

gl 
RR 

5% EXPEC 
167150 090:14 PBTRE: 

16K VER 
BYTE TESTING 

LPESRV, QaPARVEC :RESET VECTOR FOR 
pc ae’ ge Pcp VALUE 

HO6 
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BNE eee re TRAPS. 
; UP VALUES FOR ERROR PRINTING. 
7##% ERROR &#% (GO TYPE A MESSAGE) 

ETP TRAP SERVICE. 
RY TRAPS COME HERE. 
QSPARVEC ;RESET PARITY VECTOR FOR UNEXPECTED "RAPS. 

“RESET THE STACK POINTER AFTER TRAP. 
“GET PARITY REG AND MAP TABLE POINTER. 
“CHECK IF THIS REGISTER EXISTS. 
:BR IF IT DOESN'T EXIST. 
“GET THE CONTENTS. 
-BR IF ERROR FLAG SET. 
‘MOVE POINTER TO NEXT REG. 
:CHECK FOR END OF TABLE. 
“BR IF MORE REGISTERS. 
‘SET UP VALUES FOR ERROR PRINTING. 
;### ERROR 42% (GO TYPE A MESSAGE) 
‘ERROR TYPE CODE. 
EXIT AFTER ERROR. 
-CHECK THE MAP FOR THIS REGISTER. 
*BR IF THIS REGISTER CONTROLS THIS BANK. 
“CHECK THE HI 64k. 
:BR_IF THIS REGISTER CONTROLS THIS SANK. 
-SET UP VALUES FOR ERROR PRINTING. 
:#a% ERROR ##% (GC TYPE A MESSAGE) 
“ERROR TYPE CODE. 

;;PUSH RO ON STACK 
:GET THE ADDRESS POINTER. 
CLEAR LOW ADDRESS BITS. 
:SHIFT & PLACES RIGHT. 

;CHECK FOR MEM MGMT. 
:B8R IF NO MEM MGMT. 
;CLEAR BANK BITS 
:AOD MEM MGMT OFFSET. 
;SET ERROR AND AE BIT IN CHECK WORD. 
;CLEAR PARITY REG BITS RESERVED FOR FUTLRE. 
:CLEAR PARITY REG BITS RESERVED FOR FLTUPE. 
WORCS:> CAN BE NOP*ED FOR UNMIXED MEMORY TYPES. 
sCOMPARE THE CHECK WORD WITH THE DATA READ. 
;BRANCH OVER ERROR CALL IF GOOD CATA. 
:SET UP VALUES FOR ERRCR PRINTING. 
s#t# ERROR #22 (GO TYPE A MeSSmGe) sup ol 

;ERROR TYPE CODE. 

;CLEAR REG INCLUDING ACTION ENABLE. 
:;PUSH_R3 ON STACK 
;UPDATE POINTER TO_NEXT PARITY RES + MAF. 
;CHECK FOR END OF TABLE. 
;BR IF END OF TABLE REACHED. 
:CHECK IF NEXT REG EXISTS. . 
;BR IF THIS PARITY REG DOESN'T EXIST. 
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30 012603 0127 
3659 Cler32 917301 
3260 012736 046701 
3262 12742 042709 
3263 Oler46 O20001 
3264 O12750 01405 
3265 012752 004767 
3266 012756 004767 
3267 Oiérbe OO0CiS 
3268 012764 
3269 12°64 012773 
3270 013772 010401 
3271 die774 012600 
3272 015775 120091 
3273 613000 001406 
3274 913002 904767 
3275 033006 004767 
3276 013012 000017 
3277 013014 
3278 013014 110012 
3279 013016 105712 
3285 013020 01270¢ 
3281 013024 105167 
3282 913030 100002 
3393 013932 000167 
3284 013036 O05202 
3285 013040 930502 
3286 013042 201402 
3267 O12044 O90167 
3288 013050 904767 
s28S 013054 004767 

O-1e4K MEMORY EXERCISER, 
WORSE CASE NOISE PARITY BYTE TESTING 

200000 

OOSE4C 
Oor 116 

090008 
16655e 

oocsoe 

000253 
166526 

177332 

177254 
002432 
CC4674 

b8$: 

WWPB3: 

16k VER 

MOV @(R3) 
BPL 26$ 
JSR PC, 
JSR PC, 
WORD 16 

obs 

106 
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Ri ;SAVE_AND CHECK FOR ERROR FLAG. 
:BR_IF_NO ERROR FLAG. 

SPRNTP ;SET UP VALUES FOR ERROR PRINTING. 
SERROR ;%#% ERROR ##% (GO TYPE A MESSAGE) 

ERROR TYPE CODE. 
:BR AFTER ERROR. 

THE ORTA FOR CHECKING. MOVB RY 
:# READING THE para y1A DATI TO ARE CK IT SHOULD CAUSE PARITY ERROR, BUT 
;* ACTION ENABLE Is NOT SET IN CONTROLING REG, SO NO TRAP SHOULD OCCcURE. 

sNOTE: 

:NOTE: 

64§: 

658: 

(Re) -RESTORE RIGHT PARITY MOVB 
THE ABOVE RENSTRUCTION CAN BE NOP’ED FOR PROCESSORS 
WHICH NC ONLY BaTOB TO DESTINATION OF MOVB_ INSTRUCTIONS. 

R3 OP STACK INTO R3 MOV (SP)+, 
MOV a(R3). Rt ‘READ THE PARITY REGISTER TO CHECK IT AGAIN. 
BIC RESAVE. RI] *CLEAR PARITY REG BITS RESERVED FOR FUTLRE. 

THE ABOVE TRISTRUC TION (2 WORDS) CAN BE NOP’ED FOR JNMIXED MEMORY *YPES. 
BIC #AE. RC “CLEAR THE ACTION ENABLE BIT IN TEST DATA. 
CMP RO Ri :COMPARE THE CHECK WORD WITH THE DATA REAL. 
BEQ S$ :BRANCH OVER ERROR CALL IF GOOD DATA. 
JSR PC, SPRNTP :SET UP VALUES FOR ERROR PRINTING. 
JSR Pc; SERROR :#*## ERROR #4#* (GO TYPE A MESSAGE) 
.WORD i -ERROR TYPE CODE. 

MOV #1, Q(R3)  ;:CLEAR ALL BUT ACTION ENABLE. 
MOV RY R} -GET DATA READ FROM MEMORY FOR TESTING. 
MOV (SP)+,RO --POP STACK INTO RO 
CMPB aR) Ri “CHECK THE DATA. 
BEQ 7¢ ;BRANCH OVER ERROR CALL IF GGOD DATA. 
ISR PC, SPRNTO :SET UP VALUES FOR ERROR PRINTING. 
JSR pc’ SERKOR :##% ERRCR #4#% (GO TYPE A MESSAGE) 
WORD 17 “ERROR TYPE CODE. 

MOVB RO (R2) :RESTORE DATA. 
TSTB ss (RR) -00 A DATI TO BE SURE RIGHT PARITY. 
MOV 8253, RO “SET ODD PARITY DAT 
COMB = OEFLG ;CHECK IF DONE BOTH ODD ANU EVEN PARITY, 
BPL 27S -8R IF DONE BOTH EVEN AND ODD. 
IMP WWPBe -LOOP BACK AND 00 ODD<PARITY BIT CLR). 
INC Re “MOVE POINTER TC NEXT MEMORY BYTE. 
SIT as R2 “CHECK FOR END OF BLOCK. 
BEQ 30$ -BR IF END OF BLOCK FOUND. 
INP WWPB I “LOOP BACK TO TEST NEXT BYTE. 
JSR PC, MMUP § :FIND NEXT BLOCK AND LOOP TO WHPBY™ 
JSR PC; MAMF § :GO RESET PARITY REGISTERS. 
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DlaMce.P1! Tee RANDOM DATA TESTING THRU PROGRAM CODE RELOCATION. 

35 0 s RERRERSAERMERRARSHRERSUERRAERERESERREES SERRE ERED RED ES ERERE SEES 4S 

34] #TEST 22 RANDOM DATA TESTING THRU PROGRAM CODE RELOCATION. 
3e32 TAA EESASESEASELSSSNSPRSERSSEESEASESEESEEEEDEEDEEREOTEEET EE EEES 

3293 013060 tsT22: 
3094 313060 oc4s67 ocs762 ISR RS, SSCOPE ;GO TO SCOPE ROUTINE. 
3295 013964 Gocd0c WORD 0 =NO MINIMUM BLOCK SIZE REQUIFED THIS TEST. 
339% 013066 Cle76? ococe2 166112 MOV RSTN-1,STESTN ::SET TEST NUMBER IN MAIL BOX 
3397 913074 010703 RANTST: MOV PC R3 ‘GET CURRENT PROGRAM COUNTER. 
3298 013076 042703 007777 sic 87977, R3 POINT TO BEGINNING OF CURRENT 2K BLOCK. 
3299 913102 SO4467 001622 JSR RY, INITMM ;INITIALIZE THE MEMORY ADDRESS POINTERS. 
3300 613108 O10e46 13: MOV Re’ -(SP)  }SAVE MEMORY POINTER. 
3301 O13110 310346 MOV R3 -(5P)  :SAVE “DATA” POINTER. 
3302 O13!i2 Ole3e2 2s: MOV (R3)+, (R2)+  iMOV CODE INTO TEST MEMORY. 
3363 O13114 O3°e703 007777 BIT 87777, RB CHECK FOR END OF “DATA TABLE” 
3304 013120 Oo1002 BNE 38 BRANCH IF MORE 
3395 Ol3l22 162703 010000 SUB ¥10000, R3 “RESET POINTER TO START OF “RANDOM DATA” 
3306 O13le6 O30S02 38: BIT RS, R2 CHECK FOR END OF BLOCK 
3307 013130 001370 BNE 25 ‘BRANCH IF MORE. 
3398 013132 012603 MOV (SP)+, R3 “RESET “CATA” POINTER. 
3309 013134 Ole602 MOV (SP)+’ Re RESET MEMORY POINTER. 
3310 913136 012300 US: MOV (R3)+, RO 'GET S/B DATA. 
3311 013146 Ol2z0i MOV (R2)+) RI ‘GET THE DATA FROM MEMORY UNDER TEST. 
3312 013142 O20001 CMP RO RI “COMPARE THE CHECK WORD WITH THE DATA REAC. 
3313 O13144 ac1405 BEQ es$ “BRANCH OVER ERROR CALL !F GOOD DATA. 
3314 O13146 OO04767 oODS43e 643: JSR PC, SPRNT2 :SET UP VALUES FOR ERROR PRINTING. 
3315 913152 004767 OOBbED JSR PC’ SERROR %## ERROR ¥#% (GO TYPE A MESSAGE) 
3316 913156 oo0020 “WORD 20 "ERROR TYPE CODE. 
3317 013160 GSS: 
3318 913160 032703 007777 BIT 87777, R3 “CHECK FOR END OF “DATO TABLE” 
3319 013164 001902 BNE S$ "BR IF MORE. 
3320 013166 ig2703 o1Co0o 5 SUB #10900, R3 :RESET POINTER TO TOP OF “DATA TABLE”. 

3 53: 

2322 0i3!72 030502 BIT RS, Re :CHECK FOR END OF A BLCCK. 
3323 013174 001360 BNE 4g BRANCH IF MORE IN CURRENT BLOCK 
3324 013176 004767 O02304 JSR PC, MMUP ‘FIND NEXT BLOCK AND LOOP TO 1S. 
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INSTRUCTION EXECUTION TESTS. 

.SBTTL SECTION 3: INSTRUCTION EXECUTION TESTS. 
5 BSE HERES HE HEHEHE HEHE EEE EERE AER EE A EEA EEE EERE 
S#TEST 23 EXECUTE DATI, DATO THRU MEMORY. 

EXECUTES THE INSTRUCTION ’MOV RY, (R2)’ THROUGHOUT MEMORY. 
AN “RTS RS’ (CODE 205) IS PLACED AFTER THE "MCV’ INSTRUCTION TO RETURN 
CONTROL TO THE MARIN PROGRAM FOR INSTRUCTION EXECUTION CHECKOUT. 
THIS IS AN EXAMPLE OF WHAT THIS TEST DOES IN RELATION TO MEMORY: 

MEMORY INSTRUCTION CONTENTS OF MEMORY LOCATION 
LOCATION PLACED THERE AFTER INSTRUCTION EXECUTION 

1ST PASS “ 40000 O1041e 000205 
THRU TEST “ 40002 000208 oc0e0S 

2ND PASS “ 40002 010412 o0ce0s 
THRU TEST “ 40004 o0d20s 000208 

ETC., ETC., ETC. 

STe3: 

RO = DATA WRITTEN ON TOP OF uu BY THE IUT ‘SHOULD BE). 
kil = DATA READ FROM MEMORY (WAS 
Re = ADDRESS OF IUT/DATA. . 
RQ = JNBTRUCTION UNDER TEST (IUT). 
RY = RTS RS (CODE 20S). 
RS = BLOCK BOUNDRY BIT MASK. 

+ KELERERE LRA LALA RAS LELE EAA AS SAE ERALAALARELELESELARSALEL SLA LSSE 

JSR RS, S$SCOPE ;60 TO SCOPE ROUTINE. 
WORD 3 : MINIMUM BLOCK SIZE OF 2 WORDS 

; REQUIRED FOR THIS TEST. 
JMP TST24 :SKIP_TO NEXT rest WHEN LESS THAN ONE BLOCK 

; AVAILABLE FOR TEST. 
MOV SSTN-1  STESTN -SET TEST NUMBER IN MAIL BOX 
MOV sOLO4L2 R3 AFT "MOV RY, (R2)’ INSTRUCTION (IUT). 
MOV #205, RY °GET °RTS RS? 
MOV RY. RO :SET UP S/B DATA AFTER EXECUTION. 
JSR RY" INITMM INITIALIZE THE MEMORY ADORESS POINTERS. 
MOV R3; (R2)+ PUT IUT INTO FIRST LOC OF BLOCK. 
MOV RY’ (Re) *PUT 'RTS RS’ FCLLOWING IUT. 
JSP RS -(R2) CO EXECUTE THE IUT. 
MOV (RE)+, Ri -GET THE DATA FROM THE MEM ADR UNDER TEST. 
CMP RO Ri “COMPARE THE CHECK WORD WITH THE DATA READ. 
BEQ 6S$ “BRANCH OVER ERROR CALL IF GOOD DATA. 
JSR PC, SPRNT3 :SET UP VALUES FOR ERROR PRINTING. 
JSR pC} SERROR ;4## ERROR #4% (GO TYPE A MESSAGE) 
-WORD 2] ERROR TYPE CODE. 

MOV R3, (R2)+  ;PUT THE IUT INTO THE NEXT LOCATION. 
BIT RS! Re !CHECK FOR END OF A BLO 
BNE 25 :BRANCH IF MORE IN cBRRENT BLOCK. 
JSR PC, MMUP  :FIND NEXT BLOCK AND LOOP 70 1S. 
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EXECUTE DATI, DATOB (LOW BYTE) THRU MEMORY. 

j REGEEREREREEEE SRA AAALVEAAR AEA A EEE EE AALS E EEE ESSE EEE EERE SEE ES 
: #TEST e4 ~XECUTE DATI, DATOB (LOW BYTE) THRU MEMORY. 
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EXECUTES THE INSTRUCTION ’MOVB RY, (R2)? THROUGHOUT MEMORY. 
AN RTS RS’ (CODE 205) IS PLACED AFTER THE ‘MOVB’ INSTRUCTION TO RETURN 
CONTROL TO THE MAIN PROGRAM FOR INSTSUCTION EXECUTION CHECKOUT 
THIS IS AN EXAMPLE OF WHAT THIS TEST DOES IN RELATION TO MEMORY: 

MEMORY INSTRUCTION CONTENTS OF MEMORY LOCATION 
LOCATION PLACED THERE AFTER INSTRUCTION EXECUTICN 

1ST PASS “ 40000 110412 110605 
THRU TEST “ 40002 o00e0S 000205 

ONC PASS “ 40002 110412 110605 
THRU TEST “ 4Q004 000205 000205 

ETC.. ETC., ETC. 

RO = DATA WRITTEN ON TOP OF IUT BY THE IUT (SHOULD BE). 
R1 = DATA READ FROM MEMORY (WAS). 
R2 = ADORESS OF IUT/DAT 
R3 = INSTRUCTION UNDER fest (IUT). 
RY = RTS RS (CODE 20S). 
RS = BLOCK BOUNDRY BIT MASK. 

5-1 trllalaelalalelalalelalalelalelelellelaelelelelalelelellelaelelaeleleleleisleleicleleeleleieleleiieiieleicid 

JSR RS, SSCOPE :GO TO SCOPE ROUTINE. 
“WORD 3 s MINIMUM BLOCK SIZE OF 2 WORDS 

> REQUIRED FOR THIS TEST. 
IMP TST25 ; SKIP TO NEXT TEST WHEN LESS THAN ONE BLOCK 

: AVAILABLE FOR TEST. 
MOV RSTN-1,STESTN ::SET TEST NUMBER IN MAIL BOX 

DIDBL: MOV #110412,R3 -GET ’MOVB RY, (R2)’ INSTRUCTION (IUT). 
MOV #205, RY 2GET ’RTS RS? 
MOV #110695 ,R0 SET UP S/8 DATA AFTER EXECUTION. 
JSR RY, INITMM INITIALIZE THE MEMORY ADDRESS POINTERS. 

13: MOV R3; (RO)+ PUT IUT INTO FIRST LOC OF BLOCK. 
2g: MOV RY! (Re) :PUT *RTS RS? FOLLOWING IUT. 

JSR RS -(Re) GO EXECUTE THE IUT 
MOV (R2)+, Rl -GET THE DATA FROM THE MEM ADR UNDER TEST. 
CMP RO Ri ; COMPARE THE CHECK WORD WITH THE DATA READ. 
BEQ 6s$ "BRANCH OVER ERROR CALL IF GOOD DATA 

64$: JSR PC, SPRNT3 ;:SET UP VALUES FOR ERROR PRINTING. 
JSR PC: SERROR :+4% ERROR ##% (GO TYPE A MESSAGE) 

_ -WORD 2] ‘ERROR TYPE CODE. 
3D: 

MOV R32, (R2)+  ;PUT THE IUT INTO THE NEXT LOCATION. 
BIT RS, Re >CHECK FOR END OF A BLOCK. 
BNE 2g “BRANCH IF MORE IN CURRENT BLOCK. 
ISR PC, MMUP :FIND NEXT BLOCK AND LOOP TO iS. 
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DcaMcs. Pll 725 EXECUTE SATI, SATOB (HIGH BYTE) THRU MEMORY. 

3426 £ RERERAAFAERERAELEAARSREASAARA ALARA AAAAAKERERESRAESKERAA LARS ERE 

34e7 TEST 25 EXECUTE DATI, DATOB (HIGH BYTE) THRU MEMORY. 
3429 :% EXECUTES THE INSTRUCTION 'MOVB R3 = (RE) THROUGHOUT MEMORY. 
439 -# AN 'RTS RS’ (CODE 20S) IS PLACED AFTER THE ‘MOVB’ INSTRUCTION TO RETURN 
430 >% CONTROL TO THE MAIN PROGRAM FOR INSTRUCTION EXECUTION CHECKOUT 

3431 : THIS IS AN EXAMPLE OF WHAT THIS TEST DOES IN RELATION 19 MEMORY: 

3433 2 i MEMORY INSTRUCTION CONTENTS OF MEMORY LOCATION 
s434 i LOCATION PLACED THERE § AFTER INSTRUCTION EXECUTICN 

+) 

3436 :% IST PASS “ 40000 110342 161342 
3137 i THRU TEST “ 40002 ooo20s 0020s 

3439 -* 2ND PASS “ 40002 110342 161342 
sHH0 ii THRU TEST 7 404 coo20s o0d20s 

sie 3 ETC., ETC., ETC. 

3444 :% RO = DATA WRITTEN ON TOP OF IUT BY THE IUT (SHOULD BE). 
2445 -# R1 = DATA READ FROM MENORY (WAS). 
3446 -# 2 = ADDRESS OF IUT/OAT 
3447 -%# R3 = INSTRUCTION UNDER TéST (IUT). 
3448 -# RY = RTS RS (CODE 205). 
3449 *% RS = BLOCK BOUNDRY BIT MASK. 
3450 = ELKERESRAER EERE SESE A LHS SAERER HERES REREK REESE ESA REAR HRSA KRESS 

345! 913400 tstes: 
3452 013400 o94s67 cos44e2 JSR RS, $SCOPE :GO TO SCOPE ROUTINE. 
3453 613404 o00002 -WORD 3 s MINIMUM BLOCK SIZE OF 2 WORDS 
3454 : REQUIRED FOR THIS TEST. 
3455 013406 000167 000072 IMP TST26 “SKIP TO NEXT TEST WHEN LESS THAN ONE BLOCK 
3456 AVAILABLE FOR TEST. 
3457 013412 012767 O0002S 165566 MOV #S$TN-1,.STESTN ::SET TEST NUMBER IN MAIL BOX 
3458 013420 012793 110342 DIDBH: MOV HIg34e. R3 ‘deT ’MOVB_R3,-(R2)’ INSTRUCTION (IUT). 
3459 01344 012704 Ooo020S MOV #20S. RY -GET ’RTS RS? 
3465 013430 012700 161342 MOV #161342,R0 “SET UP 5/8 DATA AFTER EXECUTION. 
3461 013434 004467 001270 JSR RY, INITMM INITIALIZE THE MEMORY ADDRESS POINTERS. 
3462 013440 010322 1$: MOV R3; (R2)+  :PUT IUT INTO FIRST LOC OF BLCCK. 
2463 O13442 Oodle 2s: MOV RY! (Re) *PUT ’RTS RS’ FOLLOWING IUT. 
3464 O13444 OO4S62 177776 JSR RS; -2(R2) iGO EXECUTE THE IUT. 
3465 913450 005300 DEC R2 “ADJUST Re TO POINT TO MAUT. 
3466 013452 012201 MOV (R2)+, RI >GET THE DATA FROM THE MEM ADR UNDER TEST. 
3467 013454 O20001 CMP RO RI “COMPARE THE CHECK WORD WITH THE DATA READ. 
3468 013456 001405 BEQ 65$ “BRANCH OVER ERROR CALL IF GOOD DAT 
3463 013460 004767 005114 b4$: JSR pC, SPRNT3 :SET UP VALUES FOR ERROR PRINTING. 
3479 913464 004767 006346 JSR PC} SERROR :%## ERROR #4#% (GO TYPE A MESSAGE) 
3471 013470 ocOOde! .WORD 21 ‘ERRCR TYPE CODE. 
3472 013472 65S: 
3473 013472 010322 MOV R3, (R2)+  ;PUT THE IUT INTO THE NEXT LOCATION. 
3474 013474 030502 BIT RS, Re “CHECK FOR END OF A BLOCK. 
3475 013476 001361 BNE 2 “BRANCH IF MORE IN CURRENT BLOCK. 
3476 O:2500 004767 oOe002 JSR PC, MMUP  ;FIND NEXT BLOCK AND LOOP TO 18. 
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OcOMCB.Pil 

013504 
013504 
013510 

01351e 

013516 

Teb 

094567 
000002 

000167 

012767 
012703 
012704 
012700 
004467 
010322 
010412 
o04S4e 
O1e201 
020001 
001405 
004767 
004767 
000021 

010322 
030502 
001363 
004767 
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EXECUTE DATI, DATIP, DATO THRU MEMORY. 

5 RERERERARAAAA RARE EASE EES SREAREA EES RRELARE SELES SA ELSSL ERLE LES E RS 

C0S336 

000066 

oo0026 
005412 
000205 
172366 
001164 

005014 
COb246 

001702 

165462 

S#TEST 26 EXECUTE DAII, DATIP, DATO THRU MEMORY. 
# EXECUTES THE INSTRUCTION NEG (R2)? THROUGHOUT MEMORY. 
7% AN 'RTS RS’ (60 DE 205) Is PLACED RETER THE N EG INSTRUC TION TO RETURN 
+ AN TROL TO THE MAIN PROGRAM FOR INSTRUCTION EXECUTI KOUT. 
:* THIS IS AN EXAMPLE OF WHAT THIS TEST DOES IN RELATION TO MEMORY: 
3% 

= i MEMORY INSTRUCTION CONTENTS OF MEMORY LOCATION 
i LOCATION PLACED THERE § AFTER INSTRUCTION EXECUTICH 

:* IST PASS ~ 40000 005412 172366 
i THRU TEST “ 40002 0020s ood20s 

-% 2@ND PASS ~ 4O00e2 oos412 172366 
i THRU TEST ~ 4coo4 oo0ce0s dod20s 

ii ETC., ETC., ETC. 

-# RO = DATA WRITTEN ON TOP OF IUT BY THE IUT (SHOULD BE). 
7% RI = DATA READ FROM MEMORY (WAS). 
7% Re = ADDRESS OF IUT/DATA. 
-# R3 = INSTRUCTION UNDER TEST (IUT). 
-# RY = RTS RS (CODE 205). 
7% RS = BLOCK BOUNDRY BIT MASK. 
7 5-ttallalaelallalalelaeleielallelaelaelellellelelelaelallaicleleeleeieicleleeleeleieleiceleiieeleiie 

ISR RS, $SCOPE ;GO 70 SCOPE ROUTINE. 
-WORD 3 *MINIMUM BLOCK SIZE OF 2 WORDS 

REQUIRED FOR THIS TEST. 
JMP TSTe? SKIP TO NEXT TEST WHEN LESS THAN ONE BLOCK 

; AVAILABLE FOR TEST. 
MOV #STN-1.STESTN :;SET TEST NUMBER IN MAIL BOX 

DIPDO: MOV so0Sd12: R3 APT "NEG (R2)* INSTRUCTION (TUT). 
MOV #205, RY -GET ’RTS RS? 
MOV #172366, RO ‘SET UP S/8 DATA AFTER EXECUTION. 
JSR RY, INITMM :INITIALIZE THE MEMORY ADDRESS POINTERS. 

1S: MOV R32; (Ro)+  :PUT IUT INTO FIRST LOC OF BLOCK. 
2g: MOV RY! (R2) ;PUT RTS RS’ FOLLOWING IUT. 

JSR RS -(R2)  :GO EXECUTE THE IUT. 
MOV (R2)+, 1 -GET THE CATA FROM THE MEM ADR UNDER TEST. 
CMP RO R1 -COMPARE THE CHECK WORD WITH THE DATA READ. 
BEQ 65$ “BRANCH OVER ERROR CALL IF GOOD DATA. 

64S: ISR PC, SPRNT3 ;SET UP VALUES FOR ERROR PRINTING. 
JSR PC; SERROR :##% ERROR ¥4#% (GO TYFE A MESSAGE) 

= .WORD 21 “ERROR TYPE CODE. 

MOV R3. (R2)+  ;PUT THE IUT INTO THE NEXT LOCATION. 
BIT RS. Re ‘CHECK FOR END OF A BLOCK. 
BNE 2g ‘BRANCH IF MORE IN CURRENT BLOCK. 
JSR PC, MMUP  :FIND NEXT BLOCK AND LOOP TO 1S. 
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nojecg.ei: =” EXECUTE DATI, OATI, DATIP, DATCB .LOW BYTE) THRU MEMORY. 

=> sREGRERERERSERESELELESEESOSEEEREEEEES EE EEE RESELL D SEH $5E5544494656 
szg saTEST er EXECUTE DATI, DATI, CATIP, OATOB (LOW BYTE: THe MEMORY. 

3829 3% EXECUTES THE INSTRUCT ION BICB (R2)+.-'Re)" THROUGHOUT “MEMOIR 
3522 2 AN “RTS RS° .CODE 20S) IS PLACED acter THE BICB’ INSTRUSTION’ 10 RETURN 
333: :&® CONTROL TO THE MAIN PROGRAM FOR INSTRUCTION EXECUTICN CHECK9UT. 
2233 7% THIS IS AN EXMMPLE OF WHAT THIS TEST GOES IN RELATION 7% MEMORY: 

3524 72 MEMORY INSTRUCTION CONTENTS OF MEMORY LOCATIS" 
S237 * LOCATION PLACED THERE AFTER INSTRUSTION EXECUTION 

32° 7 1ST PASS - 49000 142242 342029 
aang 3 THRY TEST - 40002 codecs Jcceos 

SEC :# @ND PRSS ” 40002 L4224e 142000 
S231 3 THRE TEST - 48004 900205 ooc20s 

3543 :* ETC., ETC., ETC. 
E44 7% 
sS4E :# RO = DATA WRITTEN ON TOP OF TUT SY TRE Il7T (SHOULD SE. 
S546 :# Rl = DATA READ FROM PE RORY (WAS). 
3547 :# Ke = ADORESS OF IUT-DAT 
3545 ;# RQ = INSTRUCTION UNDER TEs? (TUT). 
3549 s# RY = RTS RS (COCE eCS). 
3t52 :* RS = BLOCK BOUNDRY BIT MASK. 
3551 « SELESERSRESHSRELES SESS RRSSSS SRLS S SRS SEERS SEES ESES ES ESEES2 SE SEEES 
3552 9136C4 tsto?: 
3553 Cl3694 204567 COS236 JSR RS, §SCCPE :GO TO SCOPE ROUTINE. 
3sS4 623619 990002 -WORD 3 sMINI MUM BLOCK SIZE OF é WORDS 
36$5 » REQUIRED FOR THIS TEST 
3856 Ol3le 900167 o00066 IMP TSTat : SKIP TO NEXT TEST WHEN LESS THAN ONE BLOCK 
3S57 : AVAILABLE FOR TEST. 

O139616 012767 OOOCe7 16&536e MCY eSTN-1 STESTN ::>SEY TEST NUMBER IN MAIL BOX 
3383 Oi 012703 142242 DPOBL: MOV sruez4d: R3 ‘Ags BICB (R2)+,-(R2)* INSTRUCTION (2UT> 
3589 C! O1e704 9 009205 MOV #20S R4 sa—E1T ‘RTS RS° 
3$61 O13%34 O1e700 142009 MOV #142090, RO :SET UP 5”B DATA AFTER EXECUTION. 
358 O13e4C OCs467 OO1CE4 JSR RY, INIT ou s INITIALIZE THE MEMORY SCORESS fo TNVERS. 
3563 O13844 I-4 1§: MOV R3, (Re sPUT IUT INTO FIRST LOC OF aLce 
2564 Cist46 9:04le es: MOV RY, (Ro) sPUT "RTS RS° FOLLOWING TUT. 
2565 013650 OC4S4e JSR RS -(R2) GO EXECUTE THE TUT. 
3566 013652 012201 MOV (Rese, at 'CET THE DATA FROM THE MEM ADR UNDER TEST. 
3567 C136S4 220001 CMP 9 R1 : SCMPARE THE CHECK WORD WITH THE oer READ. 
3568 013656 991405 8F9 65$ "BRANCH OVER ERROR CALL IF GOCD DATA 
3SE9 013680 004767 OO4714 64S: JSR Po. SPRNT3 : SET UP VALUES FOR ERROR PRINTING. 
3572 0132664 004767 ‘SO6146 JSR po. SERROR -:e2¢ ERPOR #e@ .G0 TYPE A MESSAGE. 
3571 913670 900021 -WORD el ERROR TYPE cOoDE. 
3S7¢ 913672 65S: 
2573 913672 010322 Mo R3, Re)+ sPUY THE IUT INTO THE NEXT LOCATION. 
3574 915674 030502 BIT RS, Re sCHECK FOR END OF A BLOCK. 
sSvs G13676 OCl12E3 BNE 23 :BRANCH IF MORE IN CURRENT BLOCK. 
os7— 913785 OS47E7 OCléCe JSR PC, MMUP FING NEXT SLOCK ANG COOP TO ig. 
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C 1, SATI. OATIP, DATOB (HIGH BYTE) THRU MEMCPY. 
MR SNCE CL Leola aSa0: 

toe | 

DIOMTB. Fil 739 EXECUTE DA 

ry REERRRRRESEREREREERESERESEESERELERERERESEEREESD BEDE EEEEEEESS SSS 35 
3E79 aTEST 39 EXECUTE DATI, DATI, DATIP, DATOB (HIGH BYTE) THRU MEMOP’. 
3573 :@ EXECUTES THE INSTRUCTION ’BISB'(Re)+,'Re)’ THROUGHOUT MEMORY. 
3589 :@ AN RTS RS’ CODE 205) IS PLACED AFTER THE 'SISB’ INSTRUCTION TO RETURN 
3591 :@ <ONTROL TO THE MAIN PROGRAM FOR INSTRUCTION EXECUTION CHECKOUT. 
3582 :® THIS IS AN EXAMPLE OF WHAT THIS TEST DOES IN RELATION 79 MEMORY: 

36 : MEMCRY INSTRUCTION CONTENTS OF MEMORY LOCATION 
ES : LOCATION PLACED THERE AFTER INSTRLCTION EXECUTION 

:# 1ST PASS ~ ¥4o000 1$2212 17212 
:@ THRU TEST - 40002 ddd205 d3ce65 

:# 22ND PASS ’ 4O002 1S2212 1$7212 
THRE TEST » 40095 949205 04¢395 

ETC., ETC., ETC. 
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:# RO = DATA WRITTEN ON TOP OF IUT BY THE IUT (SHCULD BE). 
:# R1 = DATA READ FROM MEMORY <WAS). 
:# Ro = ADDRESS OF IUT/DATA. 

39 -# R3 = INSTRUCTION UNDER TEST {IUT). 
95 :# RY = RTS RS (CODE 20S). 
3 :# RS = BLOCK BOUNDARY BIT MASK. 
Ol pFSFERRERAEREEEEEREREREERERRRA LEER SPRRELERERESSERALER DEERE SRE LES 

C2 3137C4 +ST30: 
2653 813704 904567 095136 JSR RS, SSCOPE :GO TO SCOPE ROUTINE. 
3654 ES5tIog 850202 “WORD 63 MINIMUM BLOCK SIZE OF 2 WORDS 
3625 ; REQUIRED FOR TiS "EST. 
3656 013712 90c167 090070 IMP S73! SKIP TO NEXT TEST WHEN LESS THAN ONE BLOCK 
3677 : AVAILABLE FOR TEST. 
3658 9137!6 912767 999030 165262 MOV WSTN-1,STESTN © :;SET TEST NUMSER IN MAIL Box 
3609 913724 O1e783 iS2zl2 OPDBS: MOV 8152212.R3 SAET °BISB (R2)+,(Res° INSTRUCTION (ILT’. 
3619 013730 912704 OoOdecs MOV #205. R4 GET RTS RS’ 
36:1 9137394 O12700 167212 MOV 8157212,R0 :SET UP S’B DATA AFTER EXECUTION. 
36le 013740 OC4467 CO97E4 15R RY, INITMM : INITIALIZE THE MEMORY ADDRESS POINTERS. 
3615 13744 O103e2 1S: MOV R3; (Ro’+  :PUT TUT INTO FIRST LCC OF SLOCK. 
2614 013745 O10412 28: MOV RG: (RO) PLT “RTS RS* FOLLOWING IUT. 
3615 013750 o04s4e TSR RS: -(R2)  :30 EXECUTE THE [UT. 
3616 913752 005302 DEC R2 =RESET Re TO POINT TO IuT. 
36:7 813754 912201 MOV (REi+, RI -SET THE DATA FROM THE MEM ACR UNDER TEST. 
3618 613756 Sendo! CMP R Ri [COMPARE THE CHECK WORD WITH "HE SATA REAL. 
3613 013760 991405 BEQ 5$ :BRANCH OVER ERROR CAL! IF GOCD DATA. 
3620 013762 OO47E7 CONbi2 B48: JSR po, SPRNT3 ;SET UP VALUES FOR ERROR PRINTING. 
3621 913766 CO4767 O0BC44 JSR PC; SERROR ;## ERROR ##% (GC TYPE A MESSAGE: 
3622 913772 50002) WORD 21 “ERRCR TYPE CCOE. 
3623 913774 65$: 7 
2624 413774 019322 ~ MOV R3, .Re)+ ;PUT THE IUT INTO THE NEXT LOCATION. 
3 612776 03055 BIT RS. R2 :CHECK FOR ENC OF A BLick. 
3626 o14090 001362 BNE 2g :BRANCH IF MORE IN CURRENT BLOCK. 
See: e CCe Cos767 c3.5cC JSR PC, MNUP sPINC NEXT BLOCA AND LOCP 70 18. 
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OLOMCB. Pil da “SQANCH GOBBLE” TEST 

3828 sREESRRERERREEESESEESSEEESSESEESSSESESELAELELELESESF SELES ESAS SEES 
Se :eTEST 31 “BRANCH GOBBLE” TEST - 
3639 :# THIS TEST LORDS THE ROUTINE FOUND AT “RRGOB™ BELOW INTC THE BEGINNING 
3631 .% OF MEMORY UNDER TEST. IF THERE IS ROOM, IT LOADS THE ROUTI AGAIN 
3a32 3% STARTING AT THE LAST INSTRUCTION OF THE FIRST COPY, THUS OVERLAYI? 
3633 *# THE EXIT INSTRUCTION (JMP (R1)) OF THE FIRST COPY. THIS CONTINUES. 
3634 2% UNTIL THE CURRENT BANK(S) ARE FULL. THE CODE IS THEN EXECUTED. 
3635 3% THIS ENTIRE PROCESS IS THEN REPEATED STARTING AT THE SECOND ADDRESS 
3635 :# OF THE BANK UNDER TEST THEN THE THIRO, ETC., UNTIL EACH INSTRUCTION 
363° :# OF THE ROUTINE HAS SEEN LOADED INTO AND EXECUTED CUT OF EVERY LOCATION. 
3638 SELLER SRERSERESELERSLELSEASSALALERSSRALEAESERELELSEAESSEELELES 

2639 914096 $731: 
S840 O19998 CO4S67 025034 JSR RS, SSCOPE ;GO TO SCOPE ROUTINE. 
364: G140le o9cor" .WORD 7? - MINIMUM SLOCK SIZE OF 3e. WORDS 
364e REQUIRED FOR THIS TEST. 
S643 Ci4C14 900167 OC03ec6b IMP TST32 i SKIP TG NEXT TEST WHEN LESS THAN ONE BLOC 
2644 AVATLABLE FOR TEST. 
S645 914020 O12767 00003: 165163 . MOV aSTN-1,STESTN : SET TEST NUMBER IN MAIL BOX 

2647 O14C2B OO44E7 900676 " JSR INITMM ;INITIALIZE THE memory ADDRESS POINTERS. 
3648 914932 Ole746 900024 BGTOP: MOV aBCLEN-1, -(SP) :SAYE ROUTINE LENG 
3649 014036 919246 SGLO0P: MOV -.SP}-:SAVE 1ST BLOCK ABORESS. 
3650 O14040 016700 165554 S$: MOV REaCOB, RC -GET FIRST LOC OF “BRANCH SOBBLE” ACUTINE. 
3651 14044 Slorcl asdcZs MOV SBGLEN. RI] :SET UP LENGTH COUNTER 
3652 O14950 Olecze 6S: MOV ‘RO}+, (R24  :MOV ROUTINE INTO MEMORY 
3653 9140S2 03002 BIT RS. Re :CHECK FOR END OF BLOCK. 
3654 S14054 901404 BEQ > : BRANCH WHEN DONE. 
3055 014056 005301 DEC : sCOUNT WORDS IN ROUTINE. 
3675 914060 901373 BNE 6§ :BR IF MORE. 
3-7 014062 GoS742 TST =(R2) “BACK UP ONE TO OVERLAY RETURN. 
3658 214064 o90765 pe S$ :BR TO START ANOTHER ROUTINE. 
3659 O143566 005301 7S: DEC Ri :CHECK FOR EXACT FINISH. 
3660 914070 Go!407 BE 9 -BR IF ALL OK. 
3661 614072 162701 o00025 SU #BGLEN, Rl : SET EOUNTER FOR BACKING UP. 
366e C14C76 Ooso4e QS: err (Re) -PT HALTS IN EXTRA MEMORY. 
3663 014100 ooSe0! INC R! “COUNT NUMBER OF WORDS T0 BACK LP... 
3664 014152 091375 BNE 98$ :BR IF MORE. 
2665 O!4104 O16722 O00C64 MOV BGEND, (R2)+ INSERT RETURN INSTRUCTION. 
3666 OL4110 911602 Qs: MOV (SP). Re *RESET POINTER TC BEGINNING OF QL2Ck. 
366 Oidli2 O16700 1ssscy MOV -BGERR, 96 “POINT TO ERROR ROUTINE. 
3668 Cl4lle 16703 166522 MCV -BGEXI, RI =PCINT TC EXIT ROUTINE. 
658 Gi¥i22 C9012 JMP (Re) =G0 TO BRANCH GOBBLE ROUTINES IN MEMOGY. 

3671 :# “BRANCH GOBBLE’ ROUTINE WHICH IS RELOCATED INTO MEMORY UNDER TEST 
3672 - AND THEN EXDIEICUTED THERE. 
3673 914124 010703 BRGCB: R3 =GET CURRENT ROUTINE LOCATION. 
3674 914136 062703 onoteY QG1: abo 283-20! R3 sPOINT TO DATA WORD “B63” 
2675 934132 010304 MOV Ay > COPY 
3676 O14134 005204 INC fi. :POINT TO DATA BYTE “BC4" 
3677 914136 005013 CLR (R3) -CLR DATA WORD “@G3" $ “BG4" 
2678 O'4!140 CO0e6! BGe: SEC “SET CARRY...10 BE a00ED TQ “BG3" 
3679 O1NiH2 105513 ADCB 3s i RD "ADD THE CARRY... SAS IF INC INS 
3680 Ol4l44 100403 BMI G5 'BRANCH WHEN BIT 7 IS SET 
368: Cl4i46 105214 INCB LR) 
3682 614159 005773 BR 862 :BR BACK AND CONTINLE TO COUNT. 
2683 214152 alate B63: -BYTE 0 :DATA BYTE POINTED TO BY R3 
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coNCB Pl) T31 “BRANCH GOBBLE” TEST 

3884 914153 900 BG4: ATE 0 s;DATA BYTE oaNt EOD TO BY 
368S O14154 102491 BGS: BV'S BGS : BRANCH IF V-BIT SET.. oe ZHOULD BE. 
3686 014156 904510 JSR RS, (RO: ERROR! !! V-BIT NOT SET. 
369° 014160 oCOe4e BG6: CLV sCLR V-BIT 
3088 O14ib6e2 105214 INCB JRY) :ONE MORE INC ON “BGH" 
36839 C4184 103402 BCS BG; -BR IF C SET...IT SHOULD NCT SE. 
3690 014186 102901 SVC BG7 -BR IF V SET...IT SHCULD NOT BE. 
3691 014170 LOC4T1 BMI BGEND :BR IF N SET...IT SHOULD BE. 
3632 O14172 od04S10 QG7: J5R RS (RO) sERROR!!! CC NOT = 2 
3693 O14i78 909112 BSEND: JMP (RL) EXIT CODE...ONLY AT ENO OF BLOCK. 
oe ocodes BGLEN= <¢.-BRGOB> 2 : CALCULATED LENGTH OF ROUTINE IN WORDS. 

36% O1417& QO13767 Ler" 164760 BSERR: MOV aePSW, STMP2 ;SAVE PSW 
3637 Gl4e04 d10S67 164746 Mow RS, STMPO : SAVE ERROR PC 
3698 914216 160367 164742 SUB R3 STMPO : OFFSET IT TO THE DATA POINTER 
3$99 Ci4214 O6e767 O141S0 164734 ADD 8663-2, STMPO MAKE IT VIRTUAL SO IT CAN BE FOUND IN LISTING 
3790 Ol4e2e 010567 164732 MOV RS, STMP1 :GET ERROR PC 
3701 Ql4ee6 162767 900002 164724 SUB 82 STMPI MAKE IT PHYSICAL 
3792 Ol4es4 Ole767 S0COle 64720 MOV ale, STMPe :SET UP S5/B PSW 
3703 Ol42%e 019367 1646Se MOV §$GORDR : GET paysz cat DATA LOCATION 
3704 O14e46 011367 164654 MOV Ba §$8D0AT :SET THE DAT 
3708 QOi4eSe 026727 164700 O1417e CMP STMPO, #BG7 : CHECK WHICH FERROR 
3706 Ol4e60 601404 BEQ 1§ : BRANCH IF SECOND ERROR 

O14262 Ole7—e? O77600 164634 MOV 4077600, SGODAT SET UP S/B DATA 
3798 Ol14eT0 099402 BR 2s - SK KIP 
ou aiters Ole767 100eCO l1é4624 48: MOV #100200, $GDOAT : SET UP S’B DATA 

3711 018300 do4767 cOSS3e2 JSR PC, SERROR ;##% ERROR ##% (GC TYPE A “MESSAGE? 
37l2 914304 od0CO2e -WCORD ce ERROR TYPE CODE. 
313 014306 d0CeCts RTS RS : CONTINUE TESTING. 

3715 -# BRANCH GOBBLE EXIT ROUTINE 
3716 914310 Ole60e BGEXIT: MOV (SF)+, Re -GEY FIRST aDORE 3 OF BLOCK <SHIFTES>: 
3717? C4312 00S7ee2 TST (R2)4 -SHIFT IT ONE WORD. 
3726 QO14314 QOS767 164670 TST §$PASS - CHECK FOR PASS Q. 
37139 014320 001492 BEO 1$ -BR IF FIRST PASS 
3726 Ql43ee OOSSIE Cee (SP> :COUNT TIMES SHIFTED . 
2721 O1432e4 001244 BNE BGLOOP : BR IF NOT DONE ENOUGH SHIFTS. 
37c2 Ol43e6 005726 13: TST (SP)+ “ADJUST STACK PCINTER. 
3722 914332 959592 BS RS, Re RESET ROR POINTER TO TOP CF SLCCk. 
a7e4 C143a2 © 785e02 INC || ORB :30 10 NEXT BLOCK. 
72S Cl¥334 DON7E7 OSLi4é JSR PC, MMP acre Pino NEXT SLOCK aml LOCP TC Balace. 



MRINCEC = -11-D2QMC-B-0: 
coe omc. Pil 

SHE = C144S0 

5 C2434 
3728 01494 

FO? 
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RELOCATE PRCGRAM AND REPEAT ALL TESTS. 

geet te DONE : RELOCATE PROCRAM AND REPERT ALL TESTS. 

o04soe2 JSR RS, SSCCPE ;GO TO SCOPE ROUTINE. 
.WORD 0 :NO MINIMUM BLOCK SIZE REQUIRED THIS TEST. 

LEYHL4 TSsT32: ¢LR STIMES “RESET ITERATION COUNTER FOR RESTORTING TEST. 
164524 CLRB §7STNM *RESET TEST NUMBER. 
164200 165146 iS: SIT PRGMAF, SAVTST i CHECK IF PROGRAM IS IN TEST AREA. 

BNE 2s RIF IT PROG IN MEM TO BE TESTED. 
lb¥2l2 165349 BIT PRGMAP+2, savrsteaen “CHECK HI 64K 

BEQ $EOP -BR IF PROG NOT IN MEM TO BE TESTED. 
oo0200 164532 2S: BIT #SWO7, @SWR  :CHECK FOR INHIBIT RELOCATION. SHITCH. 

BNE SEOP >SKIP RELOCATION IF SWITCH SET. 
000003 164:$6 SMP 83, PRGMAP :CHECK IF PROGRAM IN FIRS’ 8K. 

8 4§ BR IF NOT IN FIRST OK. 
eoon4e 7 date HECK FOR A MONITOR. 

BNE S$ ‘Be IF A MONITOR. 
902332 SR PC RELTOP :;RELOCATE PROGRAM TO TOP OF MEMORY. 
tor 3 33: My START! ?LOOP BACK AND RUN ALL TESTS AGAIN. 

oc2724 4$: ISR PC, RELC —- ; RELOCATE PROGRAM BACK TO FIRST &K. 
9235: 26 Sf: YER PC, RES_OR ;RES TORE LOACERS. 
56570 JSR RS SPRINT :GC PRINT OUT THE FOLLOWING MESSAGE. 

-WORD = - SCALF “ADDRESS OF MESSAGE TO BE TYPES 



07 
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a4 s SSERRLEFEESESESEPEL ELSES SESE SEESELEEE EES REESAR SSSI SESE EEEEES ERS 
0 

es -SETTL END OF PASS ROUTINE 

3°53 s#INCREMENT THE PASS NUMBER (§PASS) 
3754 :#TYPE “END PASS @XXXXX" (WHERE XXXxx IS A DECIMAL NUMBER) 
2755 s#IF THEQES MONT TR GO TO IT 
aces -#IF THERE ISN'T JUMP TO START 
J t 

3759 3144Se SEP: 
3°59 O144Se 000240 NOP 
2760 O144S4 3CSOB? 184526 CLR STIMES ::cERO THE NUMBER OF ITERATIONS 
27°51 OfS4$0 005267 164524 INC $PASS 7 2NCREMENT fe PASS NUMBER 
sre Cl4464 O4E767 ICICOC «iS4s) BIC #100020, $PASS :DCN'T ALLOW A NEG. NUMBER 
2753 ClW?e 905327 DEC PC )+ >: LOOP? 
2rs4 C14474 O000C1 SEQPCT: .WORD 1 
aves O1447— = 0090e" 8GT $OORGN *3YES 
66 914590 012737 MOV (PC +, a(PC 3+ ;;RESTORE COUNTER 

are? 014592 goood: SENDCT: .WORD 12 
2768 914S94 Q14474 SEOPCT 
3769 O14S06 OO4SE7 226526 JSR SPRINT ;GO PRINT OUT THE FOLLOWING MESSAGE. 
reo OL4Mie O14Sbe . WORD se PAM s ACORESS OF MESSAGE TO BE TYPED 

377, Q145!8 O16746 164470 ey Pass, (3h sence space FOR TYP FO WI 
3773 3# THE NEXT Tuo INSTRUCTIONS PROVIDE AN INTERFACE TC THE STYPDS RCLTINE 
cry 2% WIHTOUT USING A “TRAP™ INSTRUCTION AS CALLED FOR BY ##SYSMACH#. 
3°74 319Se0 O1374— 1°7776 MOV asPSW, -(SP) ;PUT THE PROCESSOR STATUS CN THE STACK 
37% 014524 094767 CO7424 JSR Po STYPDS :GO TO THE SUBROUTINE 
3776 O!4530 004567 SC&5D% JSR SPRINT :GO PRINT OUT THE COLL CWING., MESSAGE. 
3777 £24534 914577 . WORD SEAULL : ACDRESS OF MESSAGE 10 BE TYPED 
3078 014536 SSETHe: 

é 

3789 914536 0167900 163396 MOV 42 RO » GET MONITORS ACORESS 
2781 Oi4s42 002405 BEQ - SOUAGN :BRANCH' fF NO_MONITO 
3°82 14544 900005 RESET ‘CLEAR THE WORLD 
37835 QO14546 004710 SENCAD: JSR PC, (RO) ;G0 70 MONITOR 
37. Q14550 009240 NOP ii SAVE ROOM 
3785 014552 O0de4C NOP :FOR 
2786 O14554 000240 NOP SACTLIL 
2787 O14556 SOOAGN: 
37 914556 O00i67 17C&Ce IMP STA s RETURN atte 
3789 G1456e 205015 O4710S 029194 SENDMG: .ASCIZ ae 12> END pasé’ 8/ 
3°30 4014570 040520 06:523 021440 
3731 O14S76 990 . 
2792 OL 45°7 377 377 900 $SENULL: .BYTE -1,-1.0 ;;NULL CHARRCTER STRING 
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O77 406 
O77 40s 

Coooc! 

090001 
164602 

164634 
163632 

172344 
049990 
164550 

164542 

090200 . 
164S2e 
164520 

164506 

164509 

$54S2e 
620909 

172300 
172302 

[73308 
175396 

172316 

172342 

172356 
177572 

164604 

164532 

164524 

172344 

164542 

164534 

164Sle 

~SBTTL SUBROUTINE AND TRAP ROUTINE SECTION. 
.SBTTL MEMORY MANAGEMENT AND ADDRESSING SUBROUTINES. 
ERREREEERESERSRERERESRELEESSRRRESERALERES LESSEE EER ED EEE EEE EES 
# SET UP ALL THE MEM MGMT REGISTERS FOR NORMAL OPERATION. 
* THE PROGRAM IS POINTED TO BY PARS 0 AND 1 

7# THE MEMORY UNDER TEST IS POINTED 10 BY PARS 2 é AND 3. 
* THE SEVIEE ADDRESS AREA IS POINTED TO BY PAR 7. 

7# PARS 4 AND 6 ARE UNUSED. 
sS penssbasturhasauaserseeeSeaSeGa4HEEeeEPSBOREAUSEEESHEFOSORSEHE 
MINIT: 

MOV #200-1#400+UP+RW, J8KIPDRO :SET KIPORO = 
MOV #200-1#400+UP+RW) dak TPR! “SET KIPORI = 
MOV 8200-1#400+UP+RW' JK IPORE -SET KIPORO = 
MOV #e00- 1 sHOO+UP+RW, aeKIPORZ -SET KIPORS = 
CLR dak IPORY 
CLR ISKIPORS 
CLR ask PORE 
MOV sc00- 1#400+UP+RW, J8KIPDR? -SET KIPDOR? = 
CLR aekKIPARO “MAP PARQ INTO BANKO 
MOV 8200 34K PARI *MAP PARI INTO BANK! 
CLR QekIPAR "MAP PARS INTC BANKO 
CLR SRK IPARS 
CLR aak IPARY 
CLR JeKIPARS 
CLR ask IPARG 
MOV 87600, J8KIPAR7 ;MAP PART INTO 1/”0 SANK 
MOV ai, aeSRO :ENASLE MEMORY MANAGEMENT 
RTS PC : RETURN 

5 SESSESLAAKAAARAKALESSFSLASELSESLASSA RESALE SSFFRSLAAASSAASLELLLEAE SE 

:# MEMORY ADDRESS POINTER INITIALIZATION ROUTINES. 
> EEEERERESEES SRE SERLELEREEELEE EEE EES EERE EE ESEES EE EEE EEE EES EEE EE 

{NITMM: MOV 88170, BITPT  :SET POINTER TO BANKO 
CLR BITPT$2 -CLEAR HI SYK BANK POINTERS 
CLR Re “SET ADDRESS POINTER TO O 
MOV BLKMSK, RS *RESET RS TO BLOCK MASK. 
TST MMAVA :CHECK FOR MEM MGMT AVAILABLE 
BEQ 10$ ?BRANCH IF NO MEM MGMT 
CLR dak IPAR2 :SET UP 3RD PAR TO BANKO 
MOV 840000, Re *RESET VIRTUAL ADR POINTER 

13: BIT BITPT,'’ TSTMAP :CHECK IF THIS BANK TO BE “ESTED 
BNE 2 >BRANCH IF MATCH 
BIT BITPT+2, TSTMAP+2°-CHECK IN HI MAP 
BNE 2s ;BRANCH IF MATCH 
g0D 8200,  dJ&KIPAR2’: UPDATE MEM MGMT, THIRD PAR. 
ASL BITPt ; UPDATE LO POINTER TO NEX? SANK. 
ROL BITPT+2 -HI POINTER. 
BPL 1§ 'BR IF MORE. 
HALT “FATAL ERROR'!! NO 4K BANK FCUND? 

2s: BIT BITPT, LADMAP ;CHECK IF LAST BANK. 
BNE 3$ "BR IF LAST BANK. 
BIT BITPT+2,LADMAP+2 -CHECK IF LAST BANK. 
BEQ 4 -BR IF NOT LAST BANK. 

38: MOV LADMSK, RS :SET MASK TO FIND LAST ADR. 
BIC #20000; TMPLAD :MAKE SURE VIRTJAL LAST ACR IN BANK 2 

Ri UF 200 BLOCKS 
00 B 

200 BLOCK 
200 BLOCKS 

RW UP 
RW UP 
Rw UP 

RW UP 20C BLOCKS 
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v13r3r 

big > 

036702 
000445 

016705 
005002 
0657&7 
001412 
C12767 

Q-124K MEMORY EXER 
MANAGEMENT AND ADDR 

172344 
pat 
16444 
022000 

900200 
164422 
164429 

164410 

164402 

164370 

164362 

164400 
020000 

164330 

020000 
164314 

164304 
164276 

decc0d 

164264 

164256 

000011 
164240 

164260 

017777 
164212 
164206 
L6417E 

164170 

164176 

164212 

163206 

160000 

172346 
164450 
164444 

172346 

164366 

164369 

164420 

164412 

164370 

l643le 

164306 
164332 

164234 

164253 
164270 

164214 
1642 
164226 

164212 

164134 
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FAG SOS ROUTINES. 

dak IPARE Sak TPARS 
“COP 

Biter, ite TMPPT#2 | We 
#BIT13, RS ‘cae CR FOR 8 A oprgck SIZE OF SK. 
21$ “BRANCH I 
8200,  asKIPAR3':UP DATE FORTH PAR, 
TMPPT jUPOATE LO POINTER TO NEXT 4% BANK. 
TMPPT+2 baat 
205 *BR IF NO MORE. 
TMPPT, TSTMAP :CHECK IF BANK TO BE TESTED. 
6 “BRANCH IF A MATCH. 
TMPPT+2, TSTMAP+2° iCHECK FOR HI 64K BANKS. 
S$ :BRANCH IF NO MEMORY 
TMPPT, LADMAP :CHECK IF LAST BANK. 
7$ “BRANCH IF A MATCH 
THPPT+2, LADMAP +2 i CHECK HI 64K 
21S R IF NOT LAST BANK 
PADMSK. RS {RESET MASK TO FINO LAST ADR. 
820000, TMPLAD :MAKE SURE LAST ADDRESS IS IN SANK 3. 
213 “BR TO FINISH UP. 

BITPT, TSTMAP ;CHECK IF THIS BANK TO BE TESTED. 

gery RRENT PAR INTO FORTH PAR. 
Ph ..LO 64K 

11$ ;BR_IF MATCH. 
#20000, Re UPDATE PHYSICAL ADR PNTR TO NEXT BANK. 
BITPT :UPDATE BANK POINTER TC NEXT BANK. 
10$ “BR IF MORE BANKS. 

“FATAL ERROR!!! NO 4K BANK FOUND? 
BITPT, TMPPT -COPY BANK POINTER. 
BITPT; LADMAP ;CHECK IF LAST BANK. 
1e$ :BR_IF LAST BAN 
381713, RS :CHECK FOR 8K BL Ock SIZE. 
eis ;BRANCH_IF SOLER BLOCK SIZE. 
TMPPT :POINT TO NEXT BAN 
20S BRANCH IF BVERFLOW. 
TMPPT, TSTMAP :CHECK IF BANK TO SE TESTED. 
20$ :BRANCH IF NOT TO BE TESTED. 
#11 FLAGSK :SET 8K BLOCK SIZE FLAG. 
TMPPT, LADMAP :CHECK FOR LAST BANK. 
20$ :BR IF NOT LAST BANK 
LADMSK, RS RESET MASK bee FIND LAST ADR. 
els ;SKIP_MASK REET 
sMASK4K,RS RESET MASK TO 4K BLOCK SIZE. 
BITPT, 'TMPPT :SET TMPPT FOR FLAGING LAST BANK. 
BITPT$2, TMPPT+2 
BITPT, FADMAP ;CHECK IF FIRST RODRESS NEEDS TO SE SET. 
228 ‘BR IF FIRST BANK 
BITPT+2,FADMAP+2’ «CHECK HI 64K 
INI TEX :BR IF NOT FIRST BANK 
TMPFAD, Re RESET ADDRESS POINTER TO FIRST ADR. 
INITEX’ 

BLKMSK, RS ;RESET RS TO cyRRENT BLOCK MASK. 
Re INIT ADDRESS POINTER. 
MMAVA :CHECK FOR MEM MGMT 
31$ BRANCH IF _NO_MEM MGMT 
BEITIS, BITPT+2 ;SET PCINTER TO TOP BIT 



MATNOEC-11-D2QMC-B-D: 
MEMO OZQMCB.P1i 

3905 015410 
906 =O15414 
Sor O1S4e2e 

3909 O1S%e4 
3910 015432 
3911 918440 
3312 Q1S44E 
39:3 Q01S4Se 
3914 015454 
3915 O1S46e 
S316 Q1S464 
3917 O1S47e 
3918 O1S474 
3339 015500 
3920 015504 
3921 
3922 
3923 
3924 
3925 
35926 
392° 
3928 O1SS0& 
3929 1S: 
3920 915516 
393i 915524 
3332 015526 
3933 015532 
3934 015536 
3925 015540 
3936 O1SS44 
2937 ©0i55Se 
3938 015556 
3939 015562 
3340 015564 
3341 01557e 
2042 015574 
3943 015&02 
3944 915604 
3945 O1S6le 
3946 Ci5614 
3947 015622 
3948 015624 

ol 
Ql 
Ol 
Ql 
Q1 
Ol 
Q! 
Ql 
Q1 
Cl 
Cl 
ol 

0050967 
Mrse 
000403 

012767 

C3676? 

036767 
001004 

JOA 
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164126 
907600 

oco400 
O154S4 
163134 
oo0Se4 

164062 

164054 

164072 
164046 

164034 

164026 

1640Se 
163059 

O4CG00 
009290 
163764 
163762 

163752 

163744 

163732 

163724 

163746 
020000 
163700 
163674 

’ 020000 . 

172344 
000200 
163646 
163644 

163634 

172344 

164110 
l64ile 
164104 

164116 

164110 

164084 

1649056 

72344 

163734 

163726 

163766 

163760 

163736 
163702 
163676 

172346 
172346 

16312 

ORY MANAGEMENT AND ADDRESSING SUBROUTINES. 

Mov #7600, adsKIPARe Aa PAR TQ TOP OF en 
B ;BRANCH TO COMMON ARE 

31$: MOV “BITS, BITPT ;SET UP BANK POINTER 
32$: MOV 833%,’ MMORE :SET “MMDOWN” EXIT ADDRESS. 

ADD RELOCF, MMORE ADD OFFSET 
JSR PC, MMDCWN :ROUTINE TO SEARCH DOWNWARD FOR TOP MEM BANK 
HALT sFRTAL ERROR!!! NO MEM INDICATED IN MEM MAP ABCYE BK! 

338: BIT BITPT, LADMAP ;CHECK FOR NON BOUNDRY LAST ADDR. 
BNE 34S BR IF LAST BANK FLAG FOUND. 
BIT BITPT+2, LADMAP+2’ : CHECK FOR NON BOUNORY LAST ADDR. 
BEQ INITEX ;BR RF NO_LAD FLG FOUND. 

34S: MOV LSTADR, Re ;SET UP Re. 
INITEX: MOV R4, MMORE  ;PUT RETURN PC INTO “MMORE” 

RTS RY ;RETURN 

5 303663 26 gE ESE EEE ESE IEEE EE EEE EE EE RE 
;# COMMON UPWARDS ADDRESSING ROUTINE 
7% FINDS NEXT EXISTING 4K BANK AND UPDATES POINTERS. 
;# GOES TO ADDRESS IN “MMORE™ IF MORE BANKS 
:% DOES STRAIGHT EXIT WHEN ALL MEMORY HAS BEEN DONE. 
UEHEHES EEE EHH HEHEHE HEHEHE HEEB HBB SHEE EB 
MMP: BIT TMPPT, LADMAP ;CHECK FOR LAB L BANK FLAG. 

BNE 10S ‘BR IF LAST BAN 
BIT TMPPT+2, LADMAP+2’ - CHECK FOR Pact: BANK FLAG. 
BNE 10 -BR IF LAST BANK. 
MOV aLAnsk, RS RESET RS TO BLOCK MASK. 
TST :CHECK FOR MEM MGMT AVAILABLE 
BEQ OOS “BRANCH IF NO MEM MGMT 
MOV #40900, Re *RESET VIRTUPL ADR POINTER 

13: ADD #200, ’ J&KIPAR2’: UPDATE MEM MGMT. THIRD PAR. 
ASL BITPT -UPDATE LO POINTER TO NEXT BANK. 
ROL BITPT+2 ;.2 HI POINTER. 
BMT 325 BR IF ALL DONE. 
BIT BITPT, TSTMAP ; CHECK IF THIS BANK EXISTS 
BNE 2g :BRANCH IF MATCH 
BIT BITPT+2, TSTMAP+2’ :CHECK IN HI MAP 
BEQ 1$ :BRANCH IF NO MATCH 

oe. BIT BITPT, LADMAP : CHECK uF OB LAST BANK FLAG. 
BNE 3§ BRANCH IF LAST BANK FLAG. 
IT BITPT+2,LADMAP+2° aeHeek IF LAST BANK FLAG. 
BEQ 4 :BR IF NOT LAST BANK. 

3S: MOV LAOMSK, RS RESET MASK. 
BIC #20000; TMPLAD :MAKE SURE VIRTUAL LAST ADR IN BANK 2 

4g; MOV BITPT,” TMPPT = COPY BITPT.. .LO 64K. 
MOV BITPT$2, TMPPT+2 :...HI 64K 
BIT 891T13, RS *CHECK FOR A BLOCK SIZE OF 8K. 
BEQ 31$ “BRANCH IF NOT. 
MOV SaKIPARE JeKIPARS ;COPY CURRENT PAR INTO FORTH PAR. 

S$: ADD #200 deKIPARS ;UP DATE FORTH PAR. 
ASL TMPPT ; OPO PDATE LO POINTER TO NEXT 4K BANK. 
ROL TMPPT+2 HI POINTER. 
BMI 30$ BR IF NO MORE. 

bS: BIT TMPPT, TSTMAP :CHECK IF BANK TO BE TESTED. 
BNE 7§ "BRANCH IF A MATCH. 
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MEM OR & LEER OUTINES. 
1S 

ORY MANAGEMENT AND ADDRESS 

716 036767 163626 163604 BIT TMPPT+2, TSTMAP+2 AGHECK FOR HI neti BANKS. 
724 001760 BEQ S$ 
726 036767 163614 163644 75: BIT THPPT, LADMAP t CHECK FOR ast BANK FLAG. 
734 001904 BN : BRAN NCH IF A MATCH 
736 O36767 163606 162636 BI Fheprse, LADMAP+2” i CHECK HI 64K 
744 601475 BEQ 31$ -BR IF NO LAST BANK FLAG. 

S746 016705 163624 8$: MOV PAGMSK, RS “RESET MASK TO FIND LAST ADORESS. 
S752 OSe76” OeCOdO 163614 BIS #20000’ TMPLAG SET VIRTUAL ADR TO BANK 3. 
5760 O00467 BR 318 

7he O26702 163606 10$: CMP TMPLAD, Re -CHECK IF LAST ADR REACHED. 
S766 301064 BNE 313 -BR IF MORE. 

770 «OOcN?Y4 SR 323 -BR IF ALL DONE. 

S772 106267 163557 20$: ASRB  FLAGEK -SHIFT 8K FLAG 
5776 091407 BEQ 22$ :BR IF NOT SK BLOCK. 
6006 1034SS ; BCS 303 BR IF ANOTHER 4K. 
092 105067 163547 CLRB 3s: FLAG@K CLEAR OUT ALL FLAGS. 
006 l6e70e 940000 SUB #40000, Re BACK UP 8K. 

6012 OSe7b2 o20000 21: ADD #20000; Re ?UPDATE PHYSICAL ADR PNTR TC NEXT BANK. 
6016 106367 163520 223: ASLB  BITPT “UPDATE POINTER. 

1bO0ee 100457 BMI 325 ‘BRANCH WHEN END IS REACHED. 
16024 036767 163512 163474 BIT BITPT, TSTMAP :CHECK IF THIS BANK EXISTS. 
16032 OC17E7 BEQ 21 BRANCH IF NO MAT 
18034 036767 163502 163536 BIT BITPT, LADMAP ;CHECK FOR LAST BANK FLAG. 

316042 001402 BEQ 23$ ?BR IF NO MATCH. 
168044 016795 163526 MOV LADMSK, RS RESET MASK TO FIND LAST ADR. 
160S0 O16767 163466 163470 23%: MOV BITPT,’ TMPPT :SET UP TMP POINTER. 
16056 032705 de0000 BIT #BIT13, RS ?CHECK FOR 8K BLOCK SIZE. 
16062 O01426 BEQ 31$ BRANCH IF SMALLER BL ock SIZE. 
15064 106367 1624S6 ASLB —«sTMPPT ?POINT TO NEXT BAN 

070 100421 BMI 30 “BRANCH IF OVERFL OM 
O72 036767 163450 163426 BIT TMPPT, TSTMAP :CHECK IF BANK TO BE TESTED. 
100 OO14i5 BEQ 30$ BRANCH IF NOT TO BE TESTED. 
192 036767 163434 163479 BIT BITPT, LADMAP CHECK FOR LAST BANK FLAG. 
110 112767 OO0011 163437 MOVB stl FLAGGK :SET 8K BLOCK FLAG. 
116 036767 163420 163454 BIT BITPT, LADMAP CHECK FOR LAST BANK FLAG. 
124 001403 BEQ 30$ BR IF NO FLAG. 
126 O16705 163444 MOV LADMSK, RS “RESET MASK TOFIND LAST ADR. 
132 000402 BR 318 
134 012705 017777 308: MOV #MASKYK,, RS sSET MASK TO YK. 
140 056767 163376 163400 318: Is BITPT, TMPPT SET TMPPT FOR FINDING LAST ADR. 
146 056767 163372 162374 ars BITPT$2, TMPPT+2 
154 O18716 163372 HOV MMORE, (SP) ;FUDGE RETURN ADDRESS TO LOOP. 
160 000207 RTS PC :RETU 

.% BEFORE PINAL R230 CHECK FOR’ ANY URN -TRAP PARITY ERRORS. 
162 005767 164064 325: sCHECK FOR ANY PARITY REGISTERS PRESENT. 
166 001402 Beg nai BR IF NONE. 
170 OO4767 OO1660 ISR PC, CKPMER :CHECK FOR PARITY MEMORY ERRORS. 
174 000207 333: RTS PC STRAIGHT RETURN. 

© EERE SRKERE KAAS RAK AE RERAEES RE RASEAESEAERA ARSE KESARERERABERE SES 

MEMORY DOWNWARDS ADDRESSING SUSROLITINE. 
FINDS NEXT LOWER 4K BANK AND UPDATES POINTERS. 
GOES TO ADDRESS IN “MMORE" IF MORE BAN 
DOES STRAIGHT EXIT WHEN ALL MEMORY HAS KBEEN DONE. 

’ 

’ 

; 

' 
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4O17 
4 76 wets | SteAGS 
4929 
uel 9] 
4022 016216 
4023 Olbeee 
He4 0 
4025 0 
4005 0 
ue? Q 
40e8 0 
u0eg Q 
4230 CG 
4031 0 
4932 0 
4923 O 
4034 0 
4035 0 
4036 0 
4037 O 
4038 0 
4039 0 
4949 oO 
404] 
4042 9 
ug43 O 
uo44 6 
yous 
ucue Q 
447 0 
44g 9 02

 
ho

 
b
e
 

O
o
 
B
b
 

0 
h
e
 
b
e
 

e
e
 

o
 

GW
 

Oo
 

iO
 

oe 

016716 
0C3297 

LO? 
0-124K MEMORY EXERCISER, 16K VER MACY11 27(732) 10-SEP-76 12:01 PAGE 90 

MEMORY MANAGEMENT AND ADDRESSING SUBROUTINES. 

163340 

163332 

163349 

162354 

000200 
163276 
163270 

163262 

163254 

060000 

920000 
163230 

183222 

163212 

163204 

163214 
162176 

463362 

163354 

172344 

163244 

163236 

163204 

163234 

163226 

RobattatetalatSSahalalalalalahS-S-S-talalal-S-b-teh-b-alalab tghadiyleb-ttolab-t-t-t-t-tal 5-4-Sah bal lalalalalalelel MOOD ELIT, FROM EYE FORE ANCAP ay, 
BIT BITPT#2, /FADMAP+2 aE FOR R FIRST ADR FLAG. 

13: CMP TMPFAD, Re : CHECK te EtRsT ADDRESS REACHED. 
SNE 93 “BR IF MORE. 
BR 10% *BR IF ALL DONE. 

2$: TST MMAVA -CHECK IF MEM MGMT IS AVAILABLE 
BEQ 6$ “BRANCH IF NOT 

33: SUB #200, JeKIPAR2 ; LOWER MEM MGMT PAR BY 
ROR BITPt+e ;MOV POINTER TO NEXT COWER BANK. . 
ROR BITPT .LO MAP. 
BCS 10$ :BR IF NO MORE. 
BIT BITPT, TSTMAP CHECK FOR BANK EXISTING 
BNE 4§ BR IF BANK TO BE TESTED. 
BIT BITPT+2, TSTMAP+2 - CHECK FOR Bahk IN HI MAP. 
BEQ 3$ :8R IF NOT THERE. 

4g; MOV #60000, Re SET ADR POINTER TO TOP OF BANK 
BR 7§ -GO TO COMMON EXIT 

S$: SUS #20000, Re “BACK POINTER DOWN ONE BANK 
TF ASR BITPT “MOVE POINTER TO NEXT LOWER BANK 

BCS 10$ *BRANCH TO EXIT IF NO MORE MEM 
BIT BITPT, TSTMAP :CHECK IF BANK EXISTS 
BEQ S$ ;BRANCH IF BANK DOESN’T EXIST 

7$: BIT BITPT, FADMAP ;CHECK IF FIRST BANK FLAG. 
BNE 8$ -BR IF FIRST BANK. 
BIT BITPT+2,FADMAP+2 - CHECK IF FIRST BANK FLAG. 
BEQ 9$ -BR IF NO FLAG FOUND. 

Q$: MOV FADMSK, RS :SET UP RS TO FIND FIRST ADDRESS. 
9$: MOV MMORE, (SP) “RESET RETURN ADDRESS 
10S: RT PC :RETORN 

-HI MAP. 



MAINDEC-11-D2QMC-B-D: 
Dances Pll 

015470 

016472 
016472 
016476 
016590 
016502 
016504 
016510 

01020C 
00S067 
005767 
001417 
910146 

000207 

005000 
O1014E 
010246 
016701 
016702 
006202 
006001 
103403 
105200 
100373 
003000 

012602 
012601 
000207 

004467 
010022 
030502 
001375 
004767 
000207 

MO? 
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SUBROUTINES FOR ADDRESS AND WORSE CASE NOISE TESTS. 

16e$7e 
162216 

172344 

162540 

162S32 

176232 

176776 

-SBTTL SUBROUTINES FOR ADDRESS AND WORSE CASE NOISE TESTS. 
5 REREREE EERE EER EERE SEE EEE EE ERA R EERE EEE EERE EEA EEE 
:% SUBROUTINE TO CALCULATE PHYSICAL ADDRESS AND PUT IT IN RO (BOTTOM 1 BITS). 
;# BITS 16 AND 17 ARE IN STMPO. 
2 3HGHHHHHEHHE GBH GHEE HBB IEEE 
PHYADR: MOV Re RO :VITRUAL INTO RO 

CLR STMPO “CLEAR TEMP SAVE OF HIGH BITS 
TST MMAVA “CHECK FOR MEM MGNT AVAILABLE 
BEQ 1$ ; BRANCH IF NO MEM MGMT 
MOV Rl. -(SP) *:PUSH R1 ON STACK 
MOV Buk IPARE, RI “GET PAR TO BE ADDED TO VIRTUAL 
ASL :SHIFT IT & TIMES 
ASL Bt 
ASL RI 
ASL RI 
ASL Ri 
ROL STMPO :SAVE EXTRA BITS 
ASL Rl 
ROL STMPO 
ADD Ri RO -ADD SHIFTED PAR TO VIRTUAL 
MOV (SP)+,R1 ::POP STACK INTO R1 

1$: RTS PC * RETURN 

5 RERKAL LEAKS LEAL EAA LL LE LEK EEK EERE ERALAE AAA LER ELLE SELL REEL SE 
:%# SUBROUTINE TO PUT BANK NUMBER INTO RO. 
UBB EEE HEINE EE HEHEHE HEHEHE EEE EEE 
BANKNO: CLR RO sINIT RO 

MOV R1,-(SP) ; ; PUSH R1 ON STACK 
MOV Ro’ (SP) “PUSH Ro ON STACK 
MOV BITPT ; GET BANK MAP POINTER...LO 64K. 
MOV BITPTS2, fd .HI 64K 

1S: ASR Re SHIFT POINTER... HI 
ROR RI LO 
BCS 2 BR WHEN POINTER FOUND. 
INCB =-- RO COUNT BANKS. 
BPL 1$ “BR IF NOT OVERFLOW. 

2g HALT ; FATAL ERROR!!! NO POINTER FOUND. 

MOV (SP)+,R2 ;3POP STACK INTO Re 
MOV (SP)+°RI *>POP STACK INTO RI 
RTS PC * RETURN 

ee rtir tii tt iti iti titi tttittititiiitiitii tei itiri tir ttritre 
;% SUBROUTINE TO WRITE THE CONSTANT IN RO INTO ALL OF MEMORY. 
EHH HEHEHE ER IEEE 
SETCON: 

JSR RY, INITMM ;INITIALIZE THE MEMORY RODRESS POINTERS. 
23: MOV RO; (R2)+  :MOV CONSTANT INTO MEMORY 

BIT RS; Re “CHECK FOR END OF A BLOCK. 
BNE 2 “BRANCH IF MORE IN CURRENT BLOCK. 
JSR PC, MMUP  :FIND NEXT BLOCK AND LOOP TO 1$. 
RTS pC : RETURN 



MRINDEC-11-D2QMC-8-0: 
DZOMCB.P11 

4101 
4102 
4103 
4194 Q16Sle polis 
4105 QO16514 10611 
4:06 016516 10611le 
4107 016520 1061le 
4108 O16See 106ile 
4109 O165e4 106ile 
41id Q16S26 106lle 
4111 016530 106lle 
Sil2 Q16S32e 196le2 
4113 016534 10611le 
4114 916536 106lle 
4115 Q016549 106lle 
4116 O16S542 10611e 
4117 016544 106112 
4118 Q16S46 1061le 
4119 016550 106112 
4120 Q1655e 10611e 
4lel Q16554 106122 
4le2 016556 000207 
4123 
4124 
4125 
4126 
4127 016560 012704 
4128 
41e9 016564 010022 
4130 O16566 010022 
4131 016570 010022 
digs 016572 010022 

i 
4134 016574 010322 
4135 016576 010322 
4136 016600 010322 
fiz? 016602 010322 

4139 016604 010022 
414QO 916606 O100ee2 
4141 015610 910022 
ats Ol66i2 Oi002e 

4144 QO16614 010322 
414S 016616 O1032e2 
4146 Q1662e0 010322 
4147 OQOlbb2e 010322 
4148 
4149 016624 005304 
#150 Ol66e6 001356 
4151 O!6620 Q10046 
41S2 016632 010300 
4153 Q16634 OQ1e&03 
4154 016636 009207 
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5 REREREAEASAE AAAS EL AASR ALLA EAAAA ER EKAELSAERELAR SAF LKLSRAELE LEASE 
;# ROUTINE TO ROTATE 'C’ BIT THROUGH A MEMORY LOCATION. 
© REREKEKERE REALE KASEKEAEE LAE KAAS ERARESESEESEAHFAESRAREREKSESSKS 

ROTATE: ROL 
ROL 
ROLB 
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00001 
00002 

}=177767 OR QO0010 
77757 OR 000020 
77737 OR OCOC4O 
77677 OR 000100 
77777 OR 000000 
77$77 OR 000200 
77377 OR QOO4O0 
76777 OR 001000 
75777 OR 002000 
73777 OR 094000 
67777 OR 010000 
57777 OR 020900 
37777 OR 040000 
77777 OR 100000 
77777 OR 090000 
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5 RELAFEALARELERKAAAERAAE LARA LE AERERE LARA KER ELEAAAAK EA KLASRELELES 
:% SUBROUTINE TO WRITE 3 XOR 9 PATTERN INTO 256. WORD BLOCK. 
GEER EEE HEHEHE HEE 

;EACH LOOP WRITES 256. WORDS N3Xx9: 

es: 

MOV #16.,R4 

;SAVE_RO 
;PUT R3 INTO RO 
;PUT SAVED RO INTO R3 
>RETURN 
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4155 ~SBTTL RELOCATION SUBROUTINES. 
4) SRRERROSERSERSEEE EEL ERRARESESEREESERERESEAEEES ERD ESE EE! £49595456 
415, 7# ROUTINE TO RELOCATE PROGRAM CODE 

2
0
 

$
9
 

¢
h
-
-
 

9
-
3
 

— 
o
f
 

--
 
p
<
 SEPSESLERELELSSLPRSLRSSSLALHSESISAHSSSAHSSSSSLAFESELA SELES SES OESSS 

pibey . RELOC: 
16649 910246 MOV Re, -(SP) sPUSH R2 ON STACK 

916642 910346 MOV R3,-(5P) : PUSH RI ON STACK 
OIBEY4Y O1C44S MOV RY’ -( SP) -PUSH RY ON STACK 
O166%% 9125C2 4§: MD (RS)+, Re TAET FIRST LOCATION. 
Q1665C 912553 MOV (Re)s' RG “GET FIRST LOCATION OF DESTINETIIN. 
Bieb&e Olerc4 o200co MOV 020000, RY :SET UP 9k COUNTER. 
N16655 Jicee3 1S: MOV (R2)+, (R3)+  3MOV THE DATA. 
016650 995304 NEC RY “COUNT THE WORDS. 
Sibbbe 091375 BNE i$ -BR IF MORE. 
Cib664 Olevo4Y 920000 MOV s2conc, R4 ‘RESET THE COUNTER. 
Sigevo 924243 25 “MP -.Re;, -iR3; CHECK THE SATA JUST Moves. 
O667e 001417 BEO 3§ -BR IF DATA OK. 
16674 11267 162224 MOV (R2;, §3CCAT SET SOURCE DATA. 
Sle790 O11367 leecee MOV (RS). SB0CAT SET DESTINATION DATA. 
816704 019267 162210 MOV R2, $50RDR :GET SOURCE ADDRESS. 
Ol6-!0 010367 162006 MOV R3. SBORDR :SET DESTINATION ADOPESS,. __ 
C1714 OON7E? OOSII6 JSR PC; SERROR :### ERROR ### .GO TYPE A MESSAGE: 
916720 900023 “WORD 23 “ERROR TYPE CODE. 
O16722 oarodco HALT “FATAL EARIR!!! RELOCATION FAILED. 
O1S724 16e70S o0cdo4 SUB 84, 13 “ADJUST RETURN PCINTER. 
316730 OCO74E BR 4§ :GO BACK AND TRY AGAIN. 
C1673e 304 3s: DEC RY 2COUNT WORDS. 
Clo734 OO13S° BNE 2s -BR IF MORE. 
Ai 67% ? 904275 SR RS SPRINT :60 PRINT OUT THE FOLLOWING MESSAGE. 
S1e74e Oebiel .WORD PRELCC :ADORESS OF MESSAGE 16 BE TYPEC 

. PROGRAM RELOCATED T 
DIE7+4 010946 MOV R3, -(SP) PUT THE DATA ON THE STACK. 
Si&746 OO4767 oOCS722 JSR eC STYPAC :DETERMINE THE PHYSICAL ADDRESS AND TYPE 7. 
C167S2 012604 ; MOV (SP e, RY ss OR STACK INTO R 
516754 012603 MOV (SP )4°R3 P STACK INTO a 
916756 Olepc2 MOV (SP3+'Re 44 STACK INTO Re 
cievec }§=acd2os RTS RS RETURN 

5 ee seccrnserenersnansenererédtdpaseabbbaedensenens SSSSLSLPASSSED 

:# SUBROUTINE TO MOVE PROGRAM FROM BOTTOM TO TOP OF MEMORY. 
-PeSeSeeEEPEESELESEEADESESERERESEREEREGEGEGE SE EES Oe EREEEEE ERATE 
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O
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r 
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4199 

Ois7é2 222767 990593 !6:612 RELTOP: CMP 83, PRSMAP :CHECK THAT THE PROGRAM IS NOW IN BANKS 2 AND 1. 
CiE770 59i40! BEQ 13° SR IF OK 
Slb77e 96cco0 is HALT FATAL cABORI! PROG SHOULD BE IN BANKS 3 ANC ! 

4 : 

Bier74 MOV RO,-:SP) :;PUSH RO ON STACK 
015776 MOV RI’ -(SP) PUSH R1 ON STACK 
917000 le16C2 TST MMAVA 
017004 £0 108 
017006 097600 MOV 87600, dekIPAR3 ;SET PAR T0 TOP OF MEM 
017014 CLR R95 ith NIT BANK POINTER...LO 64K 
O701g 1eg09c MCV eBITIS, SHE 
ci70ee cod200 2$: SUB 29, a IPARS*” DOWN ONE BANK. 
01703 ROR : MOVE woihek HI 64K. 
A179 22 ROR fi +. 0L0 GMK. 
AI7E 34 BCs 903 
Bi 785¢ Leesbe BIT Ri, MEMMAP+2 :CMECk FOR BANA EXISTS. 
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:BR_IF AVAILQBLE 
MEMMAF i CHECK FOR BANK EXISTS. 

F NO BANK FOUND. 

RO ON STACK 
; :PUSH Rl ON STACK 

Pe IPARE' ae DOuN N WITH LOW FAR. 

aR” ig BVERFLCU. . 
MEMMAP+2° CHECK IF BANK EXISTS...HI E4Y. 

BR R IF BANK EXISTS. 
MEMMAP :CHECK IF BANK EXISTS...LO B4HK. 

-BR IF BANK DOESN'T exigt. 
Ri GET SECOND BANK POINTER. 

A 
PRGMRP HECK FOR CONFLICT. 

sABORT IF DESTINATION OVERLAYS. SOURCE. 
RELOC 350 RELOCATE PROGRAM. 

ST _AODRESS. 
“DESTINATION FIRST ACCRESS. 

ask IPAR, aactpar® ; sRELOCATE LO BANK 
TRKIPARS Oak TEARI RELOCATE HI BANK. 

+t “PROGR SHOULD NOW BE EXICUTING UT OF LAST THQ BANKS OF MEMORY, 
APs2 -RESET PROSRAM MAP 

-BR TO COMMON EXIT. 

RO SET BANK POINTER TO TOP CF MEM, 
SET ACORESS POINTER TO 7 op, 

R} sBHCK OUwN ONE 8 
{ROVE POINTER DOWN ONE BANK. 
:BR_IF OVERFLOW. 

MEMMAP :CHECK IF THIS BANK EXISTS. 
:3R IF_NON-EXISTANT BANK. 

Ri :BACK DOWN TO NEXT BANK, 
;MOV POINTER DOWN ONE BANK. 
SSR IF OVERFLOW. 

MEMMAP CHECK IF THIS BANK EXISTS. 
:BR TO START OVER IF NC LowER SANK. 

-(SP)}  :SAVE THE POINTER. 
SRESET POINTER 10 HI BANK. 

RO :SET BIT FOR LO BANK 
PRGMAP CHECK FORA PROGRAM CONFLICT. 

sBR IF NO CONFLICT. 
‘FATAL ERROR!!! NOT ENOUGH NEMORY?? 
13 “SET DATA FOR RELOCATION SUBRCUT? 
RELOC :G6 RELOCATE THE PROGRAM 70 TOP C 

:SOURCE STARTING ADDRESS. 
!DESTINATICN STARTING ADDRESS. 

RELOCF SET RELOCATION FACTOR IN UNRELOCATED cCOE. 
TO RELOCATED PROGRAM 

NE. 
F MEM. 

PC ; JUMP 
CUTING. QUT OF’ TOP 2F MEMORY 

sADJUST THE STACK POINTER TO "OP OF MEMORY. 
RELOCE SET THE REL gentach FACTOR. 
OHERRVES ;ADJUST ERROR VECTOR. 
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4258 9127300 

ieee otra 
Yor] eats 
¥272 017320 
4273 O1°3924 
4274 = =017330 
#275 017334 
4206 917336 
Weve O17340 
Ser8 O17 344 
4279 OlT 346 
4280 9173Se 
4281 917954 
4292 017356 
4283 01736c 
+284 
4285 
4286 
4287 
4288 017364 
4289 017372 
4295 017374 
4291 017376 
4292 917402 
¥e93 917404 
4294 017410 
4295 O174!6 
4296 O174e2 
4297 O174e4 
4298 017%26 
4239 917432 
4390 
430: 917440 
4392 
4393 017442 
4304 OL7446 
4305 O174se 
4396 C174SE 
4397 C174Eo 
4308 Cl74b2 

, $299 
| 4319 017464 

4311 917466 
i 4222 O1747C0 

4213 917474 
4314 017500 
4315 017502 
$316 017504 
4317 O17516 

| $318 017512 
4339 017514 
4320 017520 
t321 017524 
4222 317529 
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005037 
012737 

Q00444 

O16746 
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ocog24 Av RL. DEPURVEC ; ADJUST POWER FAIL VECTOR. | 
900114 AOD VBPARVEC - ADJUST PARITY ERROR VEST 
161626 177572 CMP Su #177570 ; : CHECK FOR HARDWARE SuUITCH ORECISTER. 

BF 2F HARDWARE SWITCH REGISTER. 
161616 ADD Ri, SWR oF rier” Baath € SWITCH REGISTER. 
161614 aoD DISPLAY : ADJUST SOFTWARE DISPLAY REGISTER. 
001610 14S: ado ReADT DTAB,R} “POINT TO THE RELATIVE RELOCATION TASLE. 
161244 1S$: ADD RELOCF (R1)+ ADD RELOCATION FACTOR TO ADDRESSES IN “ABLE. 

163: TST Rij¢ ‘CHECK FOR INTERUM TERMINATOR. 
BEO ne -BR SC AS TO NOT MODIFY ZERO. 

1r7rre CMP “(R1), 8-1 :CHECK FOR END OF TABLE. 
BNE 15$ -BR IF MORE IN TABLE. 

161230 308: MOV RO PRGMAP :SET NEW PROGRAM MAP...LO S4K. 
MOV (SP)+ Ri ; POP STACK INTO Ri} 
MOV (SP)+°RO “PGP STACK INTO RO 

lelels ADD RELCSF, (SP? iPosLst RETURN ADDRESS. 
RTS PC = RETURN 

‘ FSFERSSESHSSSASRSSSASSSSSSSSESERFSSSAESSESSSSKESSKASRELSS LS RSSSE 

:# SJBROUTINE TO RELOCATE PROGRAM BACK TO BANKS O ANC |. 
S SHERSELESESESSSSLAAEKFSASESELAASASSSSERSERSSSSSSRASSSASSSRSSSESSS 

090093 i6!210 REL3: BIT 83, PRGMAP 3 CHECK FOR PROGRAM ALREADY IN SANKS 0 OR }. 
BEQ 1$ IF NO CONFLICT. 
HALT FATAL chbhetts PROGRAM ALREADY IN BANKS 9 OR Leer? 

161204 18: TST MMAYA -CHECK FOR MEM MGMT. 
BEQ 10$ :BR IF NO MEMMGMT. 

172344 CLR aek IPAR2 “SET PAR 2 TO BANK oF 
9cd200 172346 MOV #290,  a@saKkIPAR3'-SET PAR 3 TO BANK 
177216 ISR RS. RELOC ;:G2 MOVE 8K INTO BONS C OND 1. 

-WORD OO :SOURCE STARTING ADDRESS. 
"40RD 40090 :DESTINATION STARTING ADDRESS. 

172340 CLR dak IPARC *RESTORE PAR 0 TO BANK. 
goseco 172242 MOV 8c00, asKIPAR1 -RESTORE PAR 1 TO BANK L. 

2% PROGRAM IS NOW EXICUTING CUT SF BANKS 0 AND 1. 
BR 30S :BR TO COMMON EXIT. 

161122 19S: = MOV RELCCF, -(SP)  :PUT RELOCATION FACTOR ONT) THE STACK. 
090904 MO (SP), 20g -SET DATA FOR RELOC SLBROUTINE. 
177152 JSR RS, RELOC :GO MOVE THE PROGRAM BACK TO BANKS O ANC 1. 

208: “WORD 0 -SOURCE STARTING ADDRESS. 
“WORD 69 -DESTINATION STARTING AODQESS. 
Sus (SP), PC JUMP TO RELOCATED PROGRAM. 

:# THE PROSRAM IS NAW EXICUTING: OUT OF BANKS O AND } 
SUB (SP). SP sRESET THE STACK BOINTER. 
MOV RO. -tSP) > PUSH RO ON STACK 

0°16!0 MOV sRADTAB, RO des UP POINTER TO RELATIVE ADORESS TABLE. 
oocctde 215 SUB ecsP). (RO)+ ;RESET ADDRESSES TO UNRELOCATED VALLES. 

223 TST RO)+ “CHECK FOR TERMINATORS. 
BEQ 33 ‘BR OVER TERMINATORS. 

177777 CMP -(RO), a] :CHECK FOR ENO OF TABLE INCICATOR. 
BNE 21$ ;BR IF MORE ADDRESSES IN TABLE. 
MOY (SP)+,RO ::POP STACK INTO RO 

conco4 SUB (5P),' @sERRVEC’ :ADJUST ERROR VECTOR. 
aqog24 SUB (SP);  @ePWRVEC : ADJUST POWER FAIL VECTOR. 
009114 SUB (SPi,  daPARYEC ;ADIUST PARITY ERROR VECTOR. 
161402 177679 oMP SW, eic7S70 CHECK FOR HAROWARE SWITCH REGISTER. 

DO8 
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4323 017536 01404 . EQ 235 BR IF HAR WARE SuITCH PEGISIEP. 
4354 QL: 40 161667 161378 U (5°),  SWR “ADJUST SOFTWARE SWITCH REGISTER. 
4 3s r wy e166? 1613 SU SP) DISPLAY : ADJUST SOFTHARE DISPLAY REGISTER. 

s ¢ : + ) : ! : 
Sey, Rt aees accel, 161922 sie: ak RELOCF ‘ADT RELOCATION Pea FoR, 
W329 O1rSS& Cleve? 909903 161016 MOV 83 PRGMAP :SET PROGRAM MAP TO POINT 79 BANKS 2 AND 1. 
4329 O17S64Y O0SOBF 161014 cLR = PROMAF +2 ;2.2HI 64K. 
4320 givs7o 00020: RTS PC : RETURN, 

4332 SEEKEERERKSSERSSESELERSKASLEAFLERSALERSLALSELERALSSSALFLELSAL LES 

4333 :# THIS SUBROUTINE MOVES THE LOADER AREA BACK TO THE “TOP™ OF MEMORY FROM 
6334 :® WHENCE IT CAME. THE LOADER AREA IS SAVED AT THE END CF THE 8K OF 
4335 -% PROGRAM CODE WHEN THE PROGRAM IS INITIALLY RUN. 
4336 + FLESSERSSSESSSEKESASSESARSSSLASESSESSARSSRESSSSRERSSLSSSESSSASSEKES 

4337 C17S72 916700 161720 RESLOR: MOV LMAD, RC -CHECK IF THE LOADERS WERE SAVED. 
$339 017576 991001 BNE Is “BR IF LOADER AREA WAS SAVED. 
4339 917606 000609 HALT sFATAL ERROR!!! CAN’T RESTORE LOADER AREG IF IT WASN'T SAVES. 
4340 017602 OOS767 161009 18: TST MMAVA :CHECK FOR MEM MGMT. 
4341 C17606 O01402 BEO 2s :SKIP IF NO MEM MGMT. 
4342 917610 O0S037 177572 CLR aeSRG :DISABLE MEM MGMT. 
4343 O17614 012701 940090 PLY MOV #40G02, R1 :SET END OF 8K, ASSUME PROG NOT RELOCATED. 
4344 O1762e6 Ole702 d02734 MOV 81S00.. Re “GET COUNTER. 
4345 917624 014140 38: MOV -(R1), -<R9)  :MOVE THE LOADER AREA. 
4246 917626 o0053¢2 DEC Re :COUNT HOW LONG THE AREA IS. 
4347 817630 901375 BNE 3$ :BR IF NOT MORE TO MOVE. 
4358 D17632 O0S767 1S07SC TS MMAVA “CHECK FOR MEM MGMT. 
4239 917636 091492 BE 4 -BR IF NO MEM MGMT. 
w359 Sr7E4O 996237 i7Tsre ING 38SR2 :ENABLE MEM MGMT. 
S20 Clréd4 | COT 2o7 4S: RTS PC 7RE~ CRN. ep tad ew tem ted 
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4352 .SBTTL PARITY MEMORY TRAP SERVICE AND SUBROUTINES. 
] $3 sRERERELELSASEPERESSERREAEEEAELEREARSAALESESAAFRASHESLELAELAARAS ESS 

4354 :# PARITY MEMGRY UNEXPECTED ERROR TRAP SERVICE ROUTINE. 
4355 :# FIND OUT WHICH REGISTER DETECTED THE ERROR. 
4358 :® THEN SCAN MEMORY TO SEE IF PARITY ERROR STILL SET AND REPORT LOCATION. 
43 ¢ : SEREEROEESERRESESESERSESELESE SELES EELESESS SEL ESERSL EE ESE ES EEF E4 

4358 O1T646 11667 161250 PESRV: MOV (SP),  $BDADR ;GET PC OF INSTRUCTION WHICH CAUSED ERROP. 
4359 O176S2 204S67 903362 JSR RS SPRINT :GO PRINT OUT THE ECLLOWING MESSAGE 
4969 O1765S 26960 -AORD = UNEXPT : ADDRESS OF MESSAGE TO BE TYPED 
436i ; nov aL. (§P) j “UNEXPECTED HENORY PARITY TRAP.” 

o3b5 Biz peg peta MOV R3.-(5P) - PUSH BS ON 2 ARR 
4364 017664 O16703 161726 MOV LMPRY. = -R2 -GET POINTER TO PARITY REGISTERS. 
4365 017670 005733 18: TST a(R3)4 “CHECK THE PARITY REG FOR ON ERESR =A. 
4356 017672 100415 BMI 3$ :8R IF THIS REGISTER SHOWS THE ERPCR 
4367 1767 095713 TST (Ra) :CHECK FOR TABLE TERMINATOR. 
4368 017676 001374 BNE 1§ *BR IF MORE REGISTERS. 
4369 017700 OO0S767 902132 TSR pe. GERROR ‘42% ERROR #%% (GO TYPE A MESSAGE) 
4379 ;HesERRORPE® = -NO'REGISTER INDICATED ERROR 
4371 917704 .WORD 24 “ERROR TYPE CODE. 
4372 017706 000417 BR 4§ EXIT 
4373 917716 005713 2S: TST (R3) - CHECK FOR TABLE TERMINATOR. 
4374 17712 OO1415 BEQ 4§ “BR IF NO MORE PARITY REGISTERS. 
W375 (O17714 00S723 TST QiR3)+ “CHECK THE PARITY REG FOR AN ERROR FLAS 
4376 917716 109374 PL 2s >5R IF NO ERROR FLAG. 
4377 017720 004567 003314 ISR RS SPRINT :GO PRINT OUT THE FOLLCWING MESSAGE. 
4278 017724 026151 “WORD = MTOE “ADDRESS OF MESSAGE TO BE TYPEC 
4379 >"MORE THAN ONE ERROR FOUND.” 
4389 017726 33: 
4381 017726 004767 90061C 64S: JSR PC, SPRNTQ ;SET UP VALUES FOR ERROR PRINTING. 
4382 017732 904767 O6e100 J5R PC: SERROR :### ERROR ### (GO TYPE A MESSAGE: 
4383 017736 009025 “WORD = 2S -ERROR TYPE CODE. 
4384 Si7740 904767 o0del6 ISR PC, PSCAN :G0 SCAN MEMORY FOR BAC PARITY. 
4385 O!7744 900761 BR 2s -G0 LOOK FOR MORE ERRORS. 
4356 Si774é +3 
4387 917746 012603 MOV (SP}+,R3 +:POP STACK INTO R3 
4389 917750 01260: MOV (SP)+°RI >:POP STACK INTC Rl 
4383 O177Se oofoce RTI RET ETURN. 

433! SFHEPEFRLERALFLLELSEASRLSHEALSLESESFLELLALALSLLES EASES SRFEAS SAAS 

4392 ?ROUTINE TO ENABLE PARIT\ ERROR ACTICN ON MAVMF PARITY MEMCRIES 
4393 :THIS ROUTINE IS MEANT TO CATCH UNEXPECTEDS 
43594 ° > REEEEESLEESSSEEEESRSEL SEL EEEEEREE EERE SESEEEELEREREREREEESEEEEES 

4395 017754 005767 162272 MAMF: TST MPRX :CHECK IF ANY PARITY REGISTERS EXIST. 
4396 917760 031434 BEQ MAME 2 ‘EXIT IF NO PARITY REGISTERS. 
4397 817762 032777 O0OL00 161146 BIT 8SWG. <SSWR  ;CHECK FOR INHIBIT PARITY ERROR DETECTION. 
4398 617770 001930 BNE MAMF 2 “EXIT IF NO PARITY ERROR DETECTION. 
4399 017772 005767 160602 TST RELOCF CHECK IF PROGRAM RELOCATED OLT OF BANK 3. 
44°90 017776 001410 BEQ SETAE >BR IF PROG IN BANK O. 
4401 Q20000 032777 OCOD4O 161130 BIT BSWS, @SWR CHECK IF VECTORS PROTECTED. 
4402 020 901094 BNE SETAE -BR IF VECTOR AREA PROTECTED. 
44°53 C2910 026727 161544 001000 CMP FSTAOR, 81000 CHECK FOR STARTING ADDRESS ABOVE THE VECTORS. 
4494 020016 103415 BLO MF2 “EXIT IF VECTORS EXPOSED 10 TESTING. 
4495 29029 016737 161606 000114 SETAE: MOV MPESRV DePARVEC’-SET PARITY ERROR TRAP VECTOR 
4496 029026 005027 Ocd116 CLR DaPARYEC+? sORTIEITY LEVEL O ON TRAP 
w427 Jectze C0546 MOV R3,-(SP) :=PUSH R3 ON STACK 
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161556 MOV .MPRX, R3 GET PARITY REGISTER TABLE POINTER. 
eo0a9! MAMF 1: GIs #A O(R31+ {SET ACTION ENABLE BIT IN PARITY PEG 

G CRA .CHECK COR END OF TASLE, 
BNE MAMF I “BR IF MORE PARITY REGISTERS. 
MOV (SP )+,R3 :-POP STACK INTO R3 

MAMFe: RTS pC : RETURN. 

sSESKFSLEREKEAAELALSELELELELEARSARASERSKLSALASAAERALERAREE SEL HALES 

:# SUBRCUTINE TO CHECK PORITY REGISTERS FOR ERRORS THAT CION’T TRAP. 
s RERASKSSERAKRESERPSSSSA SAAS SLES SRESSSEARESRSEREARSRSRAKRAKSRSASLSS 

162172 CKPMER: TST MPRX “CHECK IF ANY PARITY REGISTERS EXIST. 
BF 4§ -BR IF NO PARITY REGISTERS. 

000100 161046 sSW6, aSWR CHECK FOR INHIBIT PARITY ERROR CHECKING. 
BNE 4§ -BR IF PARITY ERROR CHECKING INHISITED. 
MOV R3,-(SP) PUSH R3 ON STACK 

161516 MOV .MPRX, R3 -GET PARITY REG TABLE POINTER. 
1§ TST a(R3)+ “CHECK THE PARITY REG FOR AN ERROF FLAG. 

BPL 3$ BR IF NO ERROR 
900001 i77776 BIT SBIT0, d-2(R3) :CHECK IF A TRAP SHOULD HAVE OCCURRED. 

BNE 2$ :BR IF NO ACTION ENABLE. 
900422 64$: JSR pC, SPRNTQ :SET LIP VALUES FOR ERROR PRINTING. 
O017 12 JSR pc; SERROR :#4# ERROR #4## (GO TYPE A MESSAGE?) 

giORD eb -ERRCR TYPE CODE. 

ooco26 - JSR PC, PSCAN ;:GO SCAN ALL MEMORY FOR PARITY ERRORS. 
€3: 

ooo40e 65$: JSR PC, SPRNTQ :SET UP VALUES FOR ERROR PRINTING. 
GO167e JSR pC: SERROR :#%% ERPIR ##% (GO TYPE A MESSAGE) 

.WORD 27 SERROR TYPE CODE. 
000010 JSR Bc PSCAN :G0 SCAN ALL MEMORY FOR PARITY ERRORS. 

3$ TST (R39) “CHECK FOR TABLE TERMINATOR. 
BNE 1$ -BR IF MORE. 
MOV (SP)+,23 :-POP STACK INTO R3 

4S: RTS PC : RETURN. 

; SFRERKKSEASKRSKEASELSESSELESERSSLSSSESASHASSSRKSSSSSEPSSPASSSSSAABRES 

># THIS SUBROUTINE WILL SCAN ALL OF MEMORY LOOKING FOR BAD PARITY 
-% TYPE OUT ALL LOCATIONS FOUND TC BE BAD, AND WRITE BACK INTO THE 
-# LOCATIONS IN ORNER TO RESTORE GOOD PARITY. 
F¥-+-5+ lelaelalalalalalelallalallalaeialaleleielalaeiaialeleilelaeleialeielceleiceleieieishiebsebebielaihild 

N: 
MOV RO,-(SP) -:PUSH RO ON STACK 
MOV Ri. -(SP) >:PUSH RI ON STACK 
MOV Ro. -(SP) ::PUSH R2 ON STACK 
MOV R3,-(5P) ::PUSH R3 ON STACK 
MOV Ry’ -(SP) ::PUSH RY ON STACK 

000114 MOV del14, -(SP) -sPUSH 38114 ON STACK 
000116 MOV 38116,-\S5P) > :PUSH J#ll& ON STACK 
003030 ISR RS SPRINT :40 PRINT OUT THE FOLLOWING MESSAGE. 

-WORD = SCANM ?ADDRESS OF MESSAGE TO BE TYPED 
:*SCANNING MEMORY FOR BAD PARITY.” 

cooc01 MOY sBITO, RO -SET BIT POINTER TO FIRST SANK. 
CLR Ri CLR HI 64K POINTER. 
CLR RO ‘INIT AODRESS POINTER. 
CLR RY “INIT ERROR DETECTED FLAG. 

o002s6 JSR PC, CLRPAR :CLEAR THE PARITY REGISTERS. 
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#116, 38114  sHALT IF ANOTHER PARITY TRAP. 

NAVA “CHECK FOR MEMORY MANAGEMENT. 
-BR IF NO MEM MGMT. 

F . TPARE, - (SP) -PUSH @8KIPAR2 ON STACK 
askIPARS. INIT ME MGHT TO POINT TO SANK OQ. 
#40000, R2 :SET ADR POINTER TO PAR. 
RO, MEMMQP :CHECK IF THIS BANK OF MEM EXISTS. 
2$ BR IF THIS BANK frist S. 
Ri MEMMAP+2° = CHECK HI 64K M 
10$ BR IF THIS BANK ADOESN’ T EXIST. 

Ri, -(SP3 USH R1 ON STACK 
(Re), R} Saree THE LOCATION TO SEE IF IT HAS f PARITY ERRCR. 
MPRK, R3 “SET UP POINTER TO PARITY REGISTERS. 

3.R3)+ :CHECK FOR THE ERROR FLAG. 
6$ -BR IF NO ERROR FLAG. 
RY ; CHECK IF FIRST ERROR, THIS SCAN. 
S$ *BR IF MORE THAN ONE ERROR FOUND. 
SERTTL ‘ADJUST ERROR COUN 
RG ‘SET FLAG TO INDICATE ERROR FOUND. 

PC, SPRNTQ ;SET UP VALUES FOR ERROR PRINTING. 
pC’ SERROR :##*# ERROR #84 (GO TYPE A MESSAGE) 
3c -ERROR TYPE CODE. 
CRe) (Re) SREWRITE THE LOCATION TO CLEAR SAD PARITY. 
a-(R3) “CLEAR THE ERROR FLAG. 
(Re) :CHECK IF THE SAR TTY ERROR WAS CLEARED. 
a(R3)+ >CHECK FOR THE ERROR FLAG. 
6S _. }BR IF _IT IS_OK. 
RS SPRINT :GO PRINT OUT THE FOLLOWING MESSAGE. 
PEWNC “ADDRESS OF MESSAGE TO BE TYPED 

-"PARITY ERROR WILL NOT CLEAR.” 
9-2(R3) -CLEAR OUT THE PARITY ERROR FLAG. 
(R3) :CHECK FOR THE END OF REG ADR TAGLE. 
4§ ;BR IF MORE PARITY REGISTERS. 
R2 GO TO NEXT MEMORY ADDRESS. 
BMASKYK, Re CHECK FOR ENO OF 4K BANK. 
3$ ?BR IF MORE MEMCRY THIS BANK. 
(SP)+.R1 iPr STACK INTO Ri 
11$ Ap TO CHECK FOR NEXT BANK. 
#20000, Re -SKIP BANKS THAT BREN'T THERE . 
MMAVA -CHECK FOR MEM MGMT 
125 -BR IF NO MEM MGMT. 
#200 QEKIPARE -UPOATE MEM MGMT REG TO NEXT 4K. 
s4o0co, -RESET ADDRESS POINTER TC BEGINNING OF SANK. 
RO i UPORTE, BRNK POINTER. 

1§ :BR IF NORE BANKS. 
(SP i+, J8KIPARE P STACK INTO QakIPAR2 
208 0 cHeck’ re ANY ERRORS FOUND. 
RO PORTE POINTER TO NEXT SANK. 
1$ -BR IF MORE BANKS. 
RY “CHECK IF ANY PARITY ERRORS DETECTED. 
215 -8R IF ERRORS DETECTED. 
RS, SPRINT :GO PRINT OUT THE FOLLOWING MESSAGE. 
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108 
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SP)+, Re 
SP)+_RI 
SP 

{ 
( 
( 
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;ADORESS OF MESSAGE TO SE TYPED 

-POP STACK INTO dell 
::POP STACK INTO aell4 
-POP STACK INTO RY 
Pop STACK INTO R3 
;;POP STACK INTO Re 
:POP STACK INTO RI 

‘pop STACK INTO RO 
; RETURN. 

EUHEHEBHEHHE EH GHHEHHEHEE HEHEHE HEHEHE HEHEHE 
ROUTINE TO CLEAR ALL PARITY REGISTERS PRESENT 
- RERLEEEREEEREREAAARAERE RELA EEE R EERE ERREEREREEE ESE 
SLRFAR: 

1$: 

es: 

R3 ay Ra 
.MPRX, 
tR3) 
es 
a(R3)+ 
1§ 

(SP)¢4,R3 
PC 

-PUSH R3 ON STACK 
her PARITY REGISTER TABLE POINTER. 
CHECK FOR THE TABLE TERMINATOR. 
"BR IF DGNE ALL PARITY REGISTERS. 
-CLEAR THE PARITY REGISTER. 
-8R FOR MORE 

::POP STACK INTO R3 
> RETURN. 

.SBTTL SUBROUTINES TO SET UP DATA FOR ERROR PRINTOUT ROUTINE. 
y RHEE RR REA TER REE STEARATE EE RE EEE EEE ERE EEE EB 
:* THESE ROUTINES ARE USED TO TRANSFER DATA TO COMMON TAG AREA (.SCMTAS 
;* FOR ERROR PRINTOUT BY .SERROR & .SERRTYP ROUTINES FROM *4SYSMAC##. 
EHH EBENE HEHEHE HEHEHE HEHEHE HGH BEEBE BHEE 
SPRNT: 

SPRNTQ: 

SPRNTP: 
SPRNTO: 

SPRNT1: 

SPRNT3: 
SPRNTe: 

SPRNTA: 
SPRNTB: 

MOV 
CLR 
BR 

MOV 
MOV 
BR 

MOV 
MOV 

2 SGDADR 
$GODAT 
SPRNTB 

-(R3), $T7MPO 
3(R3)+, STMPL 
SPRNTC’ 

(R3), STMPO 
$GDADR 

RS ANTA 

$GDAOR 
SEAADR 
SPRNTA 

R3. STMPO 
Re. $GDADR 
#2. $GCADR 
RO: SGDDAT 
RI, SBODAT 

;SAVE THE ADDRESS UNDER TEST. 
SHOULD BE DATA IS "0". 

;GET THE PARITY REGISTER ADDRESS. 
GET THE CONTENTS OF THE PARITY REG. 

;GET THE PARITY REGISTER ADDRESS. 
GET THE MEMORY ADORESS BEING TESTED 
;BR TO COMMON SECTION. 

;GET THE MEMORY ADDRESS BEING TESTED 
:ADJUST IT FOR PRINTOUT. 
:BR TO COMMON SECTION. 

;GET THE OATA IN R3. 
GET THE MEMORY Ronee BEING TESTED 
;AOJUST IT FOR PRINTOUT 
GET WHAT THE DATA SHOULD BE 
GET WHAT THE DATA WAS 
RETURN TO ENTER ERROR ROLTINES 

i aeapEsDENAEAAHESHEA SHES NENEEAN EDS EE EAEEAEaEAEELeRtEAeaTtaestiiat 
;# SUBROUTINE TO TYPE OUT A MAP_OF 4K BANK 
;* RC POINTS TO THE MAP UPON ENTERING THIS ROUTINE. 

‘ 
4 
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¥S75 + ELEKRESRESLEL SASSER ES ESE LSALEREL ER EELS ALES SER SAS REESE ESSE ES 
yS7? 20630 005710 tYPMAP: TST (RO) “CHECK IF ANY MEMORY IN MAP...LO &4K. 
4S78 020632 001007 BNE 1$ BR IF MEMORY IN MAP. 
4579 020634 gQ0S5760 009002 TST 2e(RO) HI 64K. 
45890 Oe0E4O O0C1004 BNE 1$ BR IF MEMORY IN MAP. 
4581 Oed64e o04Se7 20237e JSR RS SPRINT :GO PRINT OUT THE FOLLOWING MESSAGE. 
4582 O20646 O2eS64S -WORD NOMEM ADDRESS OF MESSAGE TO BE TYPED 
4S83 - NO MEMORY FOUND.” 
4584 O206S0 000475 BR 6$ “EXIT 
4538S Q206S2 1$: 
4S86 O2e06Se 010146 MOV R1,-(SP) ;;PUSH R1 ON STACK 
4587 020654 310246 MOV Re, - (SP) > + PUSH Re ON STACK 
4598 020656 O10346 MOV R3,-(SP) : PUSH R3 ON STACK 
4589 020660 O10446 MOV R4 -(SP) ;-PUSH RY ON STACK 
4990 Ce0b6e Ole701 009001 MOV wBiTO, R} ; SET UP BANK POINTER...LO 54K. 
4S91 Oe0666 9050Ce CLR Re HI 64K 
4S92 020670 Cle703 177777 MOV #-1, R3 Leey UP ADDRESS POINTER TO -1. 
4533 020674 010304 MOV R3, RY *HI BITS OF ADDRESS AS WILL. 
4594 020676 030110 es: BIT al, (RO) * CHECK THE MAP FOR THIS BANK. 
4595 020700 001014 BNE 33 ‘BR IF THIS BANK PRESENT. 
4S96 Q02070e 030260 900002 BIT Re, 2(RQ) : CHECK HI 64K MAP. 
4997 020706 O01011 BNE 3$ ‘BR IF THIS BANK PRESENT. 
4698 020710 105702 TSTB R3 > CHECK FOR PREVIOUS PRINTOUT. 
4599 O2e07le 001942 BNE S$ :BR IF ALREADY TYPED “TO” 
4600 92971 162703 000001 SUB #1, R3 ; BACK UP TO LAST ADR OF PREVIOUS BANK. 
4601 020720 O05604 S8C R4 -HI ADDRESS SITS. 
4602 O20722 004567 COe3le JSR RS, SPRINT 66 PRINT OUT THE FOLLOWING MESSAGE. 
4603 020726 025241 .WORD TO ADDRESS OF MESSAGE TO BE TYPED 
4604 029730 000410 BR 4§ :G0 TO TYPE THE ADDRESS. 
4605 02073e 105703 3$: TSTB R3 * CHECK FOR PREVIOUS TYPEOUT. 
4606 020734 001431 BEQ S$ : BR IF ALREADY TYPE “FROM™. 
4607 020736 062703 000091 ADD al, R3 : POINT TO FIRST ADDRESS OF THIS BANK. 
4608 O20742e O0SS04 ADC RY .HI BITS OF ADDRESS. 
4609 C20744 O04S67 002270 JSR RS SPRINT 86 PRINT OUT THE FOLLOWING MESSAGE. 
4616 020750 025231 -WORD = FROM ;ADORESS OF MESSAGE TO BE TYPED 
4611 020752 4g: 
46le O2e0752 O10346 MOV R3,-(SP) + PUSH R3 ON STACK 
4613 Ce07Ss4 O10446 MOV RY’ ~(SP) *PUSH RY ON STACK 
4614 920756 006303 ASL RI PAT 15 INTO C-BIT 
4615 020760 006104 ROL RY :BIT 1S INTO R¥Y. 
4616 029762 906003 ROR R3 ; RESTORE BITS 14-0. 
4617 Q20764 OQO10446 MOV RY, -(SP) >;SAVE RY FOR TYPEOQUT 
4618 “TYPE ADDRESS BITS 21-15 
4619 :% THE NEXT TWO INSTRUCTIONS prbiine AN INTERFACE TC THE STYPOS RQUTINE 
4620 7% WIHTOUT USING A “TRAP” INSTRUCTION AS CALLED FOR BY x2SYSMAC#. 
4621 020766 013746 177776 MOV asPSW, -(SP) ;PUT THE PROCESSOR STATUS ON THE STACK 
4B22 020772 O04767 003410 JSR PC, $TYPOS 60 TO THE SUBROUTINE 
4623 020776 003 -BYTE 3 : TYPE 3 DIGIT(S) 
4624 020777 oco -BYTE Q i te RS LEADING ZEROS 
46°S 021000 010346 MOV R3,-(SP) SAVE R3 FOR TYPEOUT 
4626 “TYPE ADDRESS BITS 14-0 
4627 3% THE NEXT TWO INSTRUCTIONS prbvine AN INTERFACE TO THE STYPOS ROUTINE 
4628 7% WIHTOUT USING A “TRAP” INSTRUCTION AS CALLED FOR BY ##SYSMAC##. 
46e9 C2l00e 013746 177776 MOV aePSW, -(SP) sPUT THE PROCESSOR STATJS ON THE STACK 
4630 021006 004767 003374 JSR PC, STYPOS :G0 TO THE SUBROUTINE 
4631 9e1dle gos -<BYTE S :: TYPE S DIGIT(S) 
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4632 
4633 
4634 
4635 
463 
463 
4638 
4629 
4649 
4641 
ue4e 
4643 
uBdY 
4645 
4E4E 
4647 
4B4B 
4649 
4650 
4651 
4652 
4653 
4654 
yess 
4656 
4557 
4658 
4659 
4660 
4661 
4BE2 

Pll 

021013 

021046 
021046 
021950 
0210Se 
0e1560 

021062 

021964 
021070 

021162 

0-124 
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012504 
019S16 
032777 
001117 

000416 

013746 
012737 
005737 
912637 
OO0466 
O22be6 
012637 
000426 

032777 
001407 
017746 
042716 
122667 
001465 
105767 
0014ei 
126767 
101015 

020000 

040900 

000094 
021110 
177060 
000004 

oo0004 

000400 

160002 
000340 
157736 

1$7731 

187735 

160056 

090004 

160010 

157721 

KO8 
EXERCISE VER 
data FOR RepAGn PRINTOUT ROUTINE. 

BYTE 
MOV (sp )4, RY 
MOV 2)4+'R3 

S$: ADD BP)3 6 R3 
ADC RY 
ASL Ri 
ROL Ro 
BCC 2$ 
MOV (SP)+,R4 
MOV (SP)+'R3 
MOV (SP)+'Re 
MOV (SP)+'RI 

b$: RTS C 

5 RERKEAE ERS SESE ERARELELS RE LELLAE EE RERELE REEL ERLE EEL ELA PRELELS 
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-TYPE LEADING ZEROS 
::POP TACK INTO RY 
?POP STACK INTO R3 

: UPDATE TO NEXT BANK. 
HI ADDRESS BITS. 

iShiFT POINTER. LO 64K. 
HI 64K 

BR” IF MORE BANKS. 
;;POP STACK INTO RY 
;;POP STACK INTO R3 
;;POP STACK INTO Re 
jpop STACK INTO Ri 

WE
 
si
e 

% 

;*THIS ROUTINE CONTROLS THE LOOPING OF SUBTESTS. IT WILL INCREMENT 
#AND LOAD THE TEST NUMBER(STSINM) INTO THE DISPLAY REG. COISPLAY<?: 9>) 
#AND LOAD THE ERROR FLAG (SERFLG) INTO DISPLAY<15:08> 
!#THE SWITCH OPTIONS PROVIDED BY THIS ROUTINE ARE: 
-#SW14=1 LOOP ON TEST 
-eSWI1=1 INHIBIT ITERATICNS 
:¥S5WO9=] LOOP ON ERROR 
x5WO8=] LOOP ON TEST IN SWR<4:0> 

*#CALL 
+i SCOPE ;:SCOPE=IOT 

SSCOPE: 
MOV (R5)+, RY :SAVE MINIMUM BLOCK MASK NEXT TEST. 
MOV (SP) :PUT RETURN PC ONTO STACK, SIMULATE JSR PC. 

1S: BIT ReITLY, aSWR : LOOP ON PRESENT TEST? 
BNE SOVER “YES IF SW14=1 

-##BRNSTART OF CODE FOR THE XOR TESTeRwants 
$X7STR: BR 6$ SIF RUNNING ON THE “XOR" TESTER CHANGE 

-: THIS INSTRUCTION TO A “NOD” (NOP=240) 
MOV JRERRVEC, -(SP) i Bave THE CONTENTS OF THE ERROR VECTOR 
MOV #53, JHERRVEC -SeT FOR TIMEOUT 
TST 3#177060 TIME OUT ON XOR? 
MOV (SP)+ Q¥ERRVEC ::RESTORE THE ERROR VECTOR 
BR $SVLAD :G0_TO THE NEXT TEST 

SE: CMP (SP)+, (SP)+ CLEAR THE STACK AFTER A TIME OUT 
MOV (SP)+,J8ERRVEC ::RESTORE THE ERROR VECTOR 
BR 7§ ; ;LOOP ON THE PRESENT TEST 

6$::##ee#END OF CODE FOR THE XOR’ TESTERSeues 
BIT #BITOS, ISWR 300° ON SPEC. TEST? 
BEQ 2 R IF NO 
MOV JSWR, -(SP) SET DESIRED TEST NUM. FROM SWR 
BIC #SSWRMK. (SP) *:STRIP AWAY UNDESIRED BITS 
CMPB 3s (SP) +, STSTNM EON THE RIGHT TEST? 
BEQ SOVER’ *BR IF YES 

2s: TSTB = SERFLG ; HAS AN ERROR OCCURRED? 
BEQ 3$ "BR IF NO 
CMPB ss SERMAX, SERFLG ape ERRORS FOR THIS TEST OCCURRED? 
BHI 3$ :BR IF NO 
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021164 

021456 

021460 
021464 
021466 
021474 
021502 
021510 
O21Si6 
021524 
021530 
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032777 001000 

157710 

1$7673 
1$77S2 

004000 

157756 

157644 
1S772e 

000001 
ocosse 
1$76le 
1$7606 
157604 
157602 
157656 
000001 
157556 
1$7554 

000470 
037777 
1$7634 

1$75e0 

160ele 
160i62 
157374 

000040 

160140 

001000 
000091 
160124 

00156e 
026316 

016716 
000207 
016767 
016767 
016767 
046767 
046767 
005767 
001011 

160154 

160100 

157460 

157744 

1S7704 

1Sr7 le 

157636 

157626 
197702 

187716 

1$7575 
1S76le 

160234 

000023 

160162 

1$7S2e 

001000 

160126 
1601e4 
001000 

160100 

160004 
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7$: 

4g; 

3$: 

1$: 

$SVLAD: 

SOVER: 

INSERT: 

18: 

es: 
3$: 

4§: 
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BiT #8ITOS, ISWR LOOP ON ERROR? 
BEQ 4§ ;:BR_IF_ NO 
HOV SLPERR, SLPACR SET LOOP ADDRESS TO LAST SCOPE 

CLR8 $ERFLG ;ZERO THE ERROR FLAG 
CLR STIMES ;iCLEAR THE NUMBER OF ITERATIONS TC MAKE 
SR 1$ “ESCAPE TO THE NEXT TEST 
BIT #8IT11,aSWR i INHIBIT ITERATIONS? 
BNE 1$ -BR IF YES 
TST $Pass ; IF FIRST PASS OF PROGRAM 
BEQ 1$ INHIBIT ITERATIONS 
INC SICNT ii INCREMENT ITERATION COUNT 
Mp STIMES, SICNT -CHECK THE NUMBER OF ITERATIONS MADE 
BGE $0\ ER -?BR IF MORE ITERATION REQUIRED 
MOV ; sREINITIAL IZE THE ITERATION COUNTER 
MOV gnKent STINES :SET NUMBER OF ITERATIONS TG DO 
INCB  §TSTNM’ {COUNT TEST NUMBERS 
MOVB §$T5TNM.STESTN 3:SET TEST NUMBER IN APT MAILBOX 
MOV (SP), $LPADR :SAVE SCOPE LOOP ADDRESS 
MOV (SP) SLPERR SAVE ERROR LOOP ADDRESS 
CLR SESCAPE “CLEAR THE ESCAPE FROM ERROR ANDRESS 
MOVB _ SeRHAX ONLY ALLOW ONE(1) ERROR ON NE..T TEST 
MOV grin, aQISPLAY : DISPLAY TEST NUMBER 
MOV SLPADR: (SP) “FUDGE RETURN ALDRESS 
CMP RS, (SP)  :CHECK FOR LOOP ON TEST. 
BEQ 13° ‘BR IF START NEXT TEST. 
IMP ENDINS -JMP IF LOOP ON LAST TEST. 
MOV #37777, BLKMSK :SET 8K BOUNDRY MASK. 
TST SPASS :CHECK FOR PASS 0. 
BEQ 2s -BR IF PASS O 
CMPB = STSTNM, #23 :CHECK IF IN SECTION 3. 
BHIS 3S *BR IF IN SECTION 3. 
ASR BLKMSK “RESET BOUNDRY TO 4K. 
MOV FSTADR, TMPFAD :GET FIRST ADDRESS. 
TST RELOCF’ “CHECK IF PRG RELOCATED. 
BEQ 4§ -BR IF NOT RELOCATED. 
BIT #SWOS, aJSWR :CHECK IF LOC O-776 TO BE PROTECTED. 
BEQ ug -BR IF Si NOT SET. 
CMP TMPFAD, #1000 :CHECK IF NOT BEING TESTED. 
BHIS  4§ *BR IF ALREADY PROTECTED. 
MOV #1000, TMPFAD :RESET FIRST ADORESS. 
BIS #8170’ FADMAP :SET FLAG IN FIRST BANK. 
CMP LSTADR, #1000 CHECK IF GONE PAST LAST ADR. 
BHI 45 *BR IF ENOUGH MEMORY. 
JSR SPRINT :GO PRINT OUT THE FOLLOWING MESSAGE. 
WORD ROATST *ADDRESS OF MESSAGE TO BE TYPED 

"NO MEMORY TESTED" 
MOV .TST32, (SP) ‘ADJUST RETURN ADR FOR ABORT. 
RTS PC : ABORT. 
MOV LSTADR, TMPLAD :GET LAST ADDRESS. 
MOV SAVTST, TSTMAP :GET TEST NAP, LO 64K. 
MOV SAVTST+2, TSTMAP+2 I 64K 
prc PRGMAP. tSTMAP :DON? i TEST OVER THE PROGRAM. 
BIC PRGMAP+2, TSTHAP+E 
TST $PASS CHECK FOR FIRST PASS 
BNE 10$ BR IF NOT FIRST PASS. 

LO8 
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021S$3e 

021724 
021730 

021732 
021734 

021740 
02:744 
021750 
021751 
021752 
21754 
021760 
021766 
021774 
o22000 
o22004 
022006 
022010 
022015 
O22uce 
D2c006 
n22030 
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032767 000003 157766 
00140S 
042767 177774 = 157756 
Maehae 157754 
05704 

C01S03 
157776 

1$7770 
1S7764 
017777 

1$7754 
1$7750 
1S7746 

1$7740 
017777 

157730 
157724 
1$770e 

1$7674 

157670 

1S76le 

157606 

1$7756 

1$771e 
157706 

157732 

1$76S4 
1$7650 
1$771e 

1$7704 

157654 

005767 
001014 

004567 
026342 

Q0SO46 
116716 

001310 

‘ 

1S7142 

177776 
002436 

013746 
004767 

000004 
000004 
017777 
1$7S62 
157560 

157120 
157570 

017777 
157552 
157550 

157560 

001374 
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BIT #3 TSTMAP ;CHECK IF FIRST TWO BANKS AVA’ CALE. 
BEQ 10 "NOT TESTING FIRST 2 BANKS. 
BIC #177774, TSTMAP CLR ALL BUT FIRST 2 BANKS. 
LR TSTMAP +e 

T -CHECK FOR A MINIMUM BLOCK SIZE. 
BEQ Bs “BR IF NO MIN BLOCK SIZE. 
QIT RY TMPFAD CHECK IF FIRST ADR ON BLOCK BOUNDRY. 
BEQ 11 *BR IF FIRST ADR ON BLOCK BOUNDRY. 
BIS Ry TMPFAD :ADJUST FIRST ADR TO END OF BLOCK. 
INC TMPFAD FIRST ADR TO FIRST ADR OF NEXT BLOCK. 
BIT BMASKYK,TMPFAD :CHECK IF FIRST ADR RERCHED 4K BOUNDRY. 
BNE 11$ ?BR IF NOT ON 4K BOUNDRY 
SIC FADNAP, TSTMAP :DON’T TEST FIRST BANK. 
BIC FAONAP TE ToThaPee 
BIT tMPLAD ;CHECK IF LwST ADR ON BLOCK BOUNDRY. 
BED iet -BR IF ON BLICK BOUNDRY. 
BIC TMPLAD ‘ADJUST LAST ADR DOWN TO NEXT BLOCK BOUNDRY. 
BIT RMASKUK, TMPLAD CHECK IF ADJUSTED TO 4K _BOUNDRY 
BNE ies *BR IF NOT ON 4K BCUNDRY 
BIC LADMAP, TSTMAP ‘SKIP TESTING LAST BANK. 
BIC rapMaPs2, TSTMAP+2 
BIT Faomar, LADMAP ; CHECK IF FIRST AND LAST IN SAME BANK. 
BNE 13$ F IN SANE SAN 
BIT FADNAP+E, Laomapsaes .UPPER 64K 
BEQ 14§ BR’ iF FIRST AND LAST NOT SAME BANK. 
CMP TMPLAD, TMPFAD :CHECK IF ANY MEMORY LEFT. 
BLOS = s«1SS "BR IF NO MEMORY TO TEST. 
TST TSTMAP :CHECK IF ANY BANKS LEFT TO TEST?! 
BNE 16$ :BR IF TEST MAP NOT EMPTY. 
TS? TSTMAP+2 ; CHECK FOR ANY BANKS. 
BNE 16$ BR IF TEST MAP NOT EMPTY. 

ISR RS SPRINT ;:GO PRINT OUT THE FOLLOWING MESSAGE. 
WORD  SKPMES SADDRESS OF MESSAGE TO BE TYPED 

"SKIPPING TEST #8” 
CLR (SP) “CLEAR THE WORD ON THE STACK. 
MOVE STSTNM. (SP) PUT THE DATA ON THE STACK. 

THE NEXT TWO INSTRUCTIONS PROVIDE AN INTERFACE TO THE $TYPOS ROUTINE 
WIHTOUT USING A "TRAP" INSTRUCTION AS CALLEC FOR BY **SYSMAC#S. 

MOV JaPSW, -(SP)  ;PUT THE PROCESSOR STATUS ON THE STACK 
JSR PC, $TYPOS :GO TO THE SUBROUTINE 
-BYTE 3 “TYPE 3 DIGITS. 
“BYTE 1 “TYPE LEADING ZEROS. 
BR ENDINS *RETURN TO SKIP TEST. 
ADD a4, (SP) >SKIP THE SKIP ON RETURN. 
ADD $LPADR :ADJUST THE LOOP ADR PAST THE SKIP. 
MOV SMASKYK, FADMSK :GET 4K MASK. 
MOV TMPFAD, RS GET FIRST ADR. 
BIC RS, FAOMSK :CLR_MASK ABOVE LOWEST BIT OF FIRST ACR. 
ASL RS" *MOVE LOWEST BIT UP ONE. 
BNE 21$ “LOOP UNTIL OVERFLOW. 
MOV BMASKYK,LAOMSK ;SET MASK BITS 
MOV TMPLAD, RS ‘GET LAST ADR. 
BIC RS, LADMSK :CLRALL MASK BITS ABOVE LOWEST BIT IN LAST ADR. 
ASL RS’ *MOVE LOWEST BIT OF LAST ADR UP ONE. 
BNE 225 “LOOP UNTIL OVERFLOW. 
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4800 Q2e032 009207 ENDINS: RIS PC ;EXIT SCOPE ROUTINE BACK TO TEST. 
dees Q22034 000004 SMXCNT: 4 ;MAX. NUMBER OF ITERATIONS 
4853 SE eee tere ert tit ering 
4 

ieee -SBTTL ERROR HANDLER ROUTINE 

4806 ;*THIS ROUTINE WILL INCREMENT THE ERROR FLAG AND THE ERROR COUNT, 
4907 :#SAVE THE ERR Tren NUMBER AND ThE ADDRESS OF THE ERROR CALL 
4803 #AND GO TO SERRTYP ON ERROR 
4899 TH SNITCH OPT TONS PROVIDED BY THIS ROUTINE ARE: 
4810 r¥SWIS= HALT ON ERROR 
S81] ; #SW13=1 INHIBIT ERROR FYPEOUTS 
4812 7 #SW10=1 BELL ON ERROR 
4813 ; #SWO9=1 LOOP ON ERROR 
4824 ; #CALL 
dete ;# ERRCR N 7;ERROR=EMT AND N=ERROR ITEM NUMBER 

4817 Oee036 SERROR: 
4818 022036 062716 000002 ADD #2 (SP) ;ADJUST POINTER pAet CODE WORD. 
4€i9 QeeO4e 105267 157035 7$: INCB SERFLG SET THE ERROR FLA 
4820 Qeed46 001775 BEQ 7$ ;DON’T LET THE FLAG GO TO ZERO 
4821 Qe2e0SG 016777 157026 157062 MOV $TSTNM, JDISPLAY ;;DISPLAY TEST NUMBER AND ERROR FLAG 
4822 Oee0S6 O3e777 002000 157052 BIT eBIT10; ISWR j SBELL QN ERROR? 
4823 022064 0014C3 BEQ 1$ NO_- SKIP 
4824 O22066 004567 001146 JSR RS SPRINT ac PRINT QUT THE FOLLOWING | MESSAGE. 
48eS O2207e 001172 .WORD = SBELL ; ADDRESS Or MESSAGE TO BE TYPED 
4826 Oee074 O0Se67 1570!e I$: INC SERTTL ;COUNT THE NUMBER OF ERRORS 
48e7 Oe2el00 011667 157012 MOV (SP) , SERRPC GET ADDRESS OF ERROR INSTRUCTION 
4828 022104 162767 000002 157004 SUB #2, SERRPC 
4829 Oeelle 117767 157000 156774 MOVB JSERRPC, SITEME ;:STRIP_AND SAVE THE ERROR ITEM CODE 
4830 O2212e0 O32777 Oe0000 157010 BIT #BIT13, 2SWR serie TYPEOUT IF SET 
4831 OQeele& 001005 BNE 20$ iSKIP TYPEQUTS 
4832 QOeel30 004767 000074 JSR PC, SERRTYP ;:GO TO USER ERROR ROUTINE 
4833 Qc2134 094567 001100 JSR RS SPRINT 49 PRINT QUT THE FOLLOWING MESSAGE. 
ug pest dg 001177 208 .WORD = $CRLF ;ADDRESS OF MESSAGE TO BE TYPED 

4836 Oe2l42e 1e2767 00000! 157052 CMPB #APTENV, SENV ;;RUNNING IN APT MODE 
4837 QeelSO 001007 BNE es NO, SKIP APT ERROR REPORT 
4838 OeelSe 116767 156736 009004 MOVB SITEMB,21$ :;SET ITEM NUMBER AS ERROR NUMBER 
4839 Qe2160 204767 001400 JSR PC, SATY4 t REPORT FATAL ERROR TO APT 
4840 022164 000 els: -BYTE Q 
484] 022165 000 -BYTE Q 
4842 O22166 000777 ees: BR ees ;;APT_ERROR LOOP 
4843 Qee170 005777 156742 es: TST aSWR ;;HALT ON ERROR 
4844 022174 100001 BPL 3$ 3; KIP IF CONTINUE 
4845 QO2el76 d00000 HAL f ;HALT ON ERROR! 
4846 Qeee00 032777 001000 156730 38: BIT #81709, aSWR {LOOP ON ERROR SWITCH SET? 
4847 Qeee06 001402 BEQ 4$ :BR_IF NO 
4848 QOeeel0 016716 156674 MOV SLPERR, (SP) FUDGE RETURN FOR LOOPING 
4849 Oeeel4 005767 156750 4S: TST SESCAPE i CHECK FOR_AN ESCAPE ADDRESS 
4850 Oeeeed 001402 BEQ 5$ ;B8R_ IF NONE 
4851 QOeeeee 016716 156742 MOY SESCAPE, (SP) : FUDGE RETURN ADDRESS FOR ESCAPE 
4852 Oeeeeb S$: 
4853 Oe2e2e6 009207 RTS PC 
ieee 5 RERLRRERAARE SEEK E ERA KAREE AAR EAA RARE ERA EAK LE REARS EERE RALARAER 
4 
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DIgMsg les! ERG3@ MESSaSe TYPESUT ROUTINE 

4958 .SBTTL ERROR MESSASE TYPEOUT ROUTINE 

4959 s#THIS ROUTINE USES THE “ITEM CONTROL BYTE” (SITEMB) TO SE-ERMINE WHICr 
4959 :#ERROR IS TO BE REPORTED. IT THEN OBTAINS, FROM THE “ERRCR “ABLE” (SERRATE. , 
4367 [BANC REPORTS THE APPRIPSTATE INFORMATION CONCERNING THE ERROR. 

4362 922230 ; SERRTYP: 
4863 522230 994587 301004 ISR RS SPRINT ;G0 PRINT QUT THE FOLLOWING MESSAGE. 
3954 622234 381177 -AORD «= SCRLF :HODRESS CF MESSAGE TO BE TYPES 
$955 32253 S19945 MOV RO,-.SP) :SAVE RO_ 
4855 Jece4) Ofsoco CLR RQ “PICKUP THE ITEM INDEX 
“957 Jeie42 156750 156646 7$9 = $TTEMB, RO 
4268 Oc224e %91207 SNE 1§ sIF ITEM NUMBER IS ZERC, JUST 
4369 “TYPE THE PC OF THE ERROR 
4550 De2255 O1S746 155642 MCY SERRPC, -( SP) >:SAVE SERRPC FOR TYPEOUT 
487) -:ERROR AODRESS 
4$72 :@ THE NEXT "WO INSTRUCTIONS PROVIDE AN INTERFACE TO THE STYPOC ROUTINE 
487 :# WIHTIUT USING A B_. TRAP INSTRUCTION AS CALLED FOR BY seSYSHACes. 
4874 OR2254 0139745 17777: MOV aaPSW, -(SP)  ;PUT THE PROCESSOR STATUS SN THE 5 
4275 932260 So47e? 992146 SR pc $TYPOC 360 TO THE SUBROU TINE 
487 935264 009513 BR 10$ :GET OUT 
4877 Oescge OIGTE? 156624 57216 1S: MOV SERRPC, SVERPC :SET UP VIRTUAL PC FOR TYPEOUT. 
yO7B OosorH 66767 156300 i721 SUB RELOCF, SVERPC :MAKE VIRTUAL IF NOT ALREADY. 
4879 3220302 OC53C0 DEC RO sADJUST THE INDEX SO TAT IT wl 
4889 22304 9n639¢ ASL RC WORK FOR THE ERROR TAGLE 
4881 922356 006300 ASL RO 
“882 922310 096399 ASL RA 
4883 C22312 O66700 157316 aco .ERRTB, RO ;FORM TABLE POINTER 
4884 922316 012067 090096 MOV (RD)+. 28 -PICKUP “ERROR MESSAGE” POINTER 
4825 922322 OOL406 BEQ 3S “SKIP TYPEDUT IF ND POINTER 
4886 Sez B04S67 OCCTIS . JSR RS, SPRINT ;GS PRINT OUT THE FOLLOWING MESSAGE. 
4887 922330 oodtco 2$: .WORD 60 ERROR MESSAGE” POINTER GOES HERE 
4889 522232 004567 ofc722 JSR RS SPRINT :S0 PRINS OUT THE FOLLOWING MESSAGE. 
4989 522336 O01] .WORD = SCRLF SADDRESS OF MESSAGE To SE TYPED 
385 22340 O1e067 cc0006 38: MOV CROJ+, 4S : PICKUP “SATA. HERCER™ POINTER 
4891 OSE344 001406 BEQ cs °SkI® TYPEOUT IF 
483° Occsw Corse, OCIGES SR RS, SPRIN? :60 PRINT OUT THE Poe OWING MESSAGE. 
4653 Se2362 Soctoo 4§: .WORD «60 “DATA_HEADER™ POINTER JES HERE 
4554 9220254 004567 OO0660 JSR RS SPRINT ;40 PRINt OUT THE FOLLOWING MESSAGE. 
¥OSe $23960 301377 . WORD SPL *ACORESS CF RESSAGE T) BE TYPED 
4696 Ce2362 10146 5S: MOV R1.-(SP) -SAVE R 
4657 deeae4 912801 MOV (RO)+, RI} aP ICKUP ““pata “ABLE” POINTER 
4898 Oos%e 001451 BEQ 95 > DATA TO SE TYPED 
4895 022370 066701 156204 aoc RELOCF, RI ADJUST Boni ER . 
4990 922374 912000 MCV (ROJ*. RO CKUP “CATA FORMAT” SSINTER 
4991 922376 066760 156176 ADD RELOCF, RO s ADJUST poInter 
4902 22402 108720 &S: TSTB «CRS = CHECK Re FORMAT 
49°3 920434 001906 BNE 7§ “BR IF NOT 16-B2? OCTAL 

+ #8994 Oee496 913246 a(Ri)>, -(SP) - SAVE ath FOR TYPECUT 
1 ane :# THE NEX TWO INSTRUCTIONS pabUIDE a INTERFACE 70 THE $TYPOC ASLTINE 
| 4956 :# WIHTOUT USING A “TRAP” INSTRUCTION 8S CALLED FOR BY #aSYSMACae. 

4857 022410 913746 177776 MOY QePSW, -(SP) PUT THE PROCESSOR STATUS ON THE STACK 
4$9@ Oee414 904767 OCe0le JSR PC, STYPOS :60 T0 THE SUBROUTINE 
4999 f22499 OOs426 @R QS 
$519 E2432 105476 7$: BMI 178 -SRANCH IF NOT CECIMAL 
46:5 Sede C314 MOV DIRLIO,-. SP; 2:SAVE JiRL)¢ FOR TYPEQU" 
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:® THE NEXT TWO INSTRUCTIONS PROVIDE AN INTERFACE TO THE STYPDS ROUTINE 
1+ at USING "TRAP" INSTRUCTION AS CALLED FOP BY eesyShACos, 

3 Psy. -\SP) PUT THE PROCESSOR STATUS ON THE STACK 
PC, STYPDS :$0 70 THE SUBROUTINE 

BR 9$ 39K 
17S: CMPS a-1, -1(RQ) ;CHECK FOR 18-BIT ADDSESS FORMAT. 

SNe 183 :BR IF NOT 18-BIT ACCRESS FORMAT. 
MOV JiR1)+, -(SP) PUT THE CATA ON THE STACK. 
JR PC, STYPAD :CETERMINE THE PHYSICAL ACORESS AND TYPE IT. 

195 BR 8s : SKIP 

CLR 33h) ;CLEAR THE WORD ON THE STACK. 
MOVB a(R1)+ “PUT THE DATA ON THE STACK. 

3# THE NEXT TWO SINSTRUCTIONS PRCVICE AN INTERFACE TO THE $TYPOS ROUTINE 
:# WIHTOUT USING A “TRAP” INSTRUS TION AS CALLED FOR BY ##SYSMAC##. 

MoV ZaePSW, -(SP)  ;PUT THE PROCESSOR STATUS ON THE STACK 
JER PC, STYPOS :GO TO THE SUBROUTINE 
.BYTE 3 :TYPE 3 DIGITS. 
‘BYTE : TYPE LEADING ZEROS. 

8S: tS sh) 18 THERE ANOTHER NUMBER? 

ISR RS SPRINT 350 prrnie But THE FOLLOWING MESSAGE. 
“word =118 :ADDRESS OF MESSAGE TO BE TYPED 
BR 6$ LOOP 

Sg: MOV (SP: + RE : RESTORE RI 
i0$: MeV (§P)o, RO RESTORE RC 

JSR RS SPRINT :GO PRIN? OUT THE FOLLOWING MESSAGE. 
WORD §CRLF sACDRESS OF MESSAGE T0 BE TYPED 

RTS FC RETURN 
118: -ASCIZ / / : TAB CHARACTER. 

SEHEESERELEESELEGESELERRERELSSSPSSSSLAESSPEEAEPR RESELL EL ESERESED 

~SBTT. TTY [NPUT ROUTINE 

oe iuis ROUTINE WILL INPUT A SINGLE CHARACTER FROM THE TTY 
; *CALL: 
i$ ROCHR s: INPUT A SINGLE CHARACTER FROM THE TTY 
:¢ RETURN HERE >;CHARACTER IS ON THE STACK 

SROCHR: MOV (SP). -(SP) = :PUSH DOWN THE PC 
MOV. =: 4(SP} 2° SP) iiSAVE THE Ps 

1S TSTB. ss MS TKS WAIT FOR 
BPL 1$ ita CHARACTER 
MOVA  aSTKB,4.SP) > :READ THE T 
BIC BICC 197) 4(SP) :3GET RID OF TUN IF ANY 
RTI -GO BACK TO USER 

APASOREEAEGEEDEREEOODOEORED ENGL SOEDEEDAEEADAEDERRAERADI ERODES 
peTHIS ROUTINE WILL INPUT A STRING FROM THE TTY 
7 #CALL 
ie " RDLIN s: INPUT A STRING FROM THE TTY 
3 RETURN MERE ; ADDRESS OF FIRST CHARACTER WILL BE UN THE STACK 
7 33 ERMINATOR WILL BE A BYTE OF ALL O'S 
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-124K MEMORY EXERCISER, 16K VER MACY11 271732) 10-SEP-76 12:01 PAGE 108 
a INPUT ROUTINE 

010346 SROLIN: Muy R3 5 (SP) ; si SAVE RS auBOUT KEY 
C = vi K RTSec8 220 ss: SRE attr. HIEBPPRD EEE FUBOUT HE 

022703 023065 2s: CMP aSTTYINSS. ,R3 | BUFFER FULL? 
101467, gt 08 4 oR IF YES 

:» THE NEXT TWC INSTRUCTIONS PROVIDE aN’ TRTERFACE TO "HE SROCHR RCU 
. — :# WIHTOUT USING A“ TRAP" JNSTRUCTION A AS CALLED FOR BY ##S/SMAC#E. 

O13746 TTTT MOV g4PSH, (SP) PROCESEOR STATUS ON THE STACK 
OO476? 177716 JSR SROCHR CO 10. Te SUBROUTINE 
1i2bi2 MOVE PSB, ‘R3) ::GET CHARACTER 
122713 o00177 CMPB 8177, (R3) ne IT “ RUBOLT 
361924 BNE 5§ :3R IF NO 
n0S7 16 TST (SP) iTS THIS THE FIRST RUBOLT? 
091910 BNE 65 ::BR_IF NO 
lie76? 000134 900212 MO.’ 8"\ :: TYPE A BACK SLASH 
904567 o00403 JSR RS, SPRINT :40 PRINT OUT THE FOLLOWING MESSAGE. 
023945 . .WORD «9S sADGRESS CF MESSAGE TO SE TYPED 
Ble7le 77777 MOV 8-1, (SP) SET THE RUBCUT KEY 
905303 6S: CEC 3 ::BACKUP BY ONE 

327 023055 CMP R3, sSTTYIN is STACK EMPTY? 
103441 BLO 45 ;3BR IF YES 
111367 000164 MOVB =: (R3), 98 “SETUP TO TYPEOUT THE DELETED SHAR. 
004567 003S2 JSR RS, SPRINT AO PRINT OUT THE FCLLOWING MESSAGE. 
C3946 WORD 9S SAODRESS OF MESSHGE TO BE TYPED 
p00741 BR es 1:40 READ ANOTHER CHAR. 
005716 cs: TST CSP) j #RUBOUT KEY SET? 
071407 BEQ 73 BR IF 
112767 GC9134 o0c14e MOVE ow’, : [TYPE A NBACK SLASH 
90467 900339 JS RS, SPRINT 340 PRINT OUT THE FOLLOW:NG MESSAGE. 
923046 WIRE | 9S TACORESS OF MESSAGE TO BE TYPED 
O05916 CLR (SP) ¢:SLEAR THE RUBOUT KEY 
122713 909025 7S: CMPB 825, (R3) :IS CHARACTER A CTRL U? 
00:904 BNE QS > {BR IF NO 
904567 000312 JSR RE SPRINT :40 PRINT OUT THE FOLLOWING MESSAGE. 
023050 .HORD — SCATLU SADORESS OF MESSAGE TO BE TYPED 
090717 BR 18 i:G0 START OVER 
122713 000012 9S: CMPB 12, (P32) 1328 CHARACTER A “LF” 
Oc1ro14 BNE 35 :;BRANCH IF NO 
105013 CLAB = (RB) CLEAR THE CHARACTER 
f04567 000272 JSR RS SPRINT :G0 PRINT OUT THE FOLLOWING MESSAGE. 
901177 -WORD © SCRLF SALDRESS OF MESSAGE TO BE TYPED 
304567 o0c264 JSR RC SPRINT :GO PRINT OUT THE FOLLOWING MESSAGE. 
923055 WORD «= 8TfrI :ROCRESS OF MESSAGE TO BE TYPED 
000706 45 BR 2s 33GO PICKUP ANOTHER CHACTER 

004567 ocozs4 cSR RS, SPRINT ;GO PRINT OUT THE FOLLOWINGS MESSAGE. 
001176 .WORD © $QUES sADORESS OF MESSAGE TO SE TYPED 
000700 BR 13 7: CLEAR THE BUFFER AND LOOP 
111367 co00se 33: MOVE  (R3), 95 “ECHO THE CHARACTER 
004567 ocoe4d JSR RS, SPRINT 40 PRINT OUT THE FOLLOWING MESSAGE. 
923046 WORD = 98 ;ADDRESS OF MESSAGE °O SE TYPED 
122723 co0015 CMPB #15, (R3)+ :;CHECK FOR RETURN 
O0le7e BNE 28 :;LOOP IF NOT RETURN 
105063 177777 CLRB = - 1. R3) ;{SLEAR RETURN (THE 15) 
004567 909220 cSR RS SPRINT :40 PRINT OUT THE FOLLOWING MESSAGE. 
aiab F-isr8) WORD = SLF ADORESS OF MESSAGE TO BE *YPED 



EQS 
MAINCEC-11-D2QMC-B-2:  O-124K MEMORY EXERCISER, 16k VER MACY] 27(732) 10-SEP-76 12:01 PAGE 109 
OT aMCB.PL1 TTY INPUT ROUTINE 

S024 023022 ooSTe6 TST (SP i+ ;CLEAN RUBOUT KEY FROM THE STACK 
Sees C2204 012693 MOV (§P)4.R3 :SRES TORE R3 
5026 Gesdsb O11646 MOV (5p) = Sp) ;}ADJUST THE STACK AND PUT ADDRESS OF “ME 
SJer 023030 016666 o00004 sccoD2 MOV 4iSP} 2(SP) :8 FIRST ASCII CHARACTER ON IT 
S33@  yostsh «Olevs6 Oes0SS osccas MOV aSTTYIN, 4(SP) 
5029 oesd44 oocode RTI : RETURN 
5330 923046 000 9S: .BYTE 0 :; STORAGE FOR ASCII CHAR. T0 TYPE 
S021 Oe3sty7 alate “HYTE 0 ; ; TERMINATOR 
5932 023050 oS2536 onsc1s 090 $cNTLU: LASCIZ 7tu/<iS><la> :CONTROL “U™ 
5933 923055 909910 STTYIN: .BLKB. 8. RESERVE 8 BYTES FOR TTY INPUT 
5634 923966 EVEN 
oe ; ERSEASRPARSSKESDSSSERSSSSAESSLSRAESAESSRARSSESFRSSESSESSASSERSSAESS 

Sen .SBTTL READ AN OCTAL NUMBER FROM THE TTY 

5939 :@THIS ROUTINE WILL READ AN OCTAL (ASCII) NUMBER SROM THE T*Y AND 
5040 =#CHANGE 27 TO BINARY 
S04! :#7HE INPUT CHARACTERS WILL BE CHECKED 19 INSURED THEY ARE LEGAL 
S94) S#0CTAL DIGITS. IF AN ILLEGAL CHARACTER IS READ A?" WILL BE TYPED 
e643 #FOLLOWED SY A CARRIAGE RETURN-LINE FEED. THE COMPLETE NUMBER MUST 
B44 ¢ THEN BE RETYPED. THE INPUT IS TERMINATED BY TYPING A CARRIAGE RETURN. 

2 #C 
SO46 :# RDOCT »sREAD AN OCTAL NUMBER 
5947 # RETURN HERE ::LOW ORDER BITS ARE ON TOP oF THE STACK 
s048 :# S THIGH ORDER BITS ARE IN SHIOC 

£050 023066 011646 3RDOCT: MOV (SP). -(SP) sPROVIDE SPACE FCR THE 
5251 923070 O1GS6E ccoo04 agcote MOV u(SP$ PISP) tSINPUT NUMBER 
S952 923076 910046 MOV Ro, -( SP) :PUSH RO ON STACK 
ENS3 923199 80146 MCV R1.-(5P; tIPUSH RI ON STACK 
S964 9231C2 010246 MOV Re. -(SP) -:PUSH Re ON STACK 
5965 923104 1S: 
E556 -& THE NEXT TWO INSTRUCTIONS PROVIDE AN INTERFACE TO THE SRDLIN ROUTINE 
5067 -% WIHTOUT USING A “TRAP” INSTRUCTION AS CALLED FOR BY #4SYSMACHS. 
S958 023104 013746 177776 MON daPSW, -(SP) T THE PROCESSOR STATUS ON THE STACK 
S053 023!10 O047E7 177450 JSR PC SRDLIN itp TO THE SUBROUTINE 
5066 023114 di260c MOV (SP)+, RO 3 3GET ADDRESS OF 1ST CHARACTER 
206: 923116 O16967 000192 MOV RO.SS :AND SAVE IT 
5562 Oestee o0soo1 CLR RI CLEAR DATA WORD 
5963 Seates 005902 CLR Ro 
SOB4Y OCezleb 112046 es: MOVB ss CROJ +, -(SP) : PICKUP THIS CHARACTER 
5308S 022130 001420 REQ 3$ ::IF ZERC GET OUT 
5066 O23132 122716 oo0dee CMPB ow, (SP) ZTMAKE SURE THY CHARACTER 
S067 023136 003026 BCT ug :15 AN OCTAL DIGIT 
5968 922140 122716 000067 CMPB oa", (SP) 
E569 903144 002423 8LT 4§ 
5079 923146 006301 ASL RI #2 
£071 Oe31S0 od6102 ROL Ro 
6972 023152 06301 ASL RI 5 #4 
2573 023154 coeice ROL Ro 
E974 «023156 00639! ASL RI 2348 
5975 023160 206102 ROL Re 
E076 Oeslée C4716 177779 BI: #1C7, (SP) sSTRIP THE ASCI? JUNK 
£077 Ce3l66 Obe601 ADD (SP)4+,R1 1200 IN THIS FIGIT 
E578 923170 909756 R B es LJOP 
£079 Ge3i72 c05726 3$: TST (SP i+ tEPEAN TERMINATOR FROM STACK 
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MASNOEC-“11-DOQMC-B-0: C-124k MEMORY EXERCISER, 16k VER 
READ AN OCTAL NUMBER FROM THE Thy 

FOI 
MACYIL 27( 722) 

010166 9090012 MOV R1,12(SP) »:SAVE THE RESULT 
010267 200032 MOV Re SHIOST 
gt 602 MOV (SP) +,Re :iPOP STACK INTO Re 
12601 MOV (5P)+'R1 :POP STACK INTO RI 

01259 MOV ‘SP )+.R0 POP P gynck INTO RO 
cosa RTI 
005726 4S; TST (SP)+ ‘CLEAN PARTIAL eo" STACK 
195010 cLRB ss (RO) “SET @ TERMINAT 
004567 090014 JSR RS, SPRINT :G0 PRINT OUT THEN FOLLOWING MESSAGE. 
900900 S$: .WORD 0 
004567 o00508 ISR RS, SPRINT ;GO PRINT OUT THE FOLLOWING MESSAGE. 
301176 .WORO © $QLES ; ADDRESS OF MESSAGE TO BE TYPED 
909723 8R 1§ :: TRY AGAIN 
9eoc90 SHIOCT: .WORD 0 -:HIGH ORDER BITS GO HERE 

s REARESERLALARERSELA LAPSES SELES SA SLER SEARLE RSS LEALA SS EAL EE SES ES 

i SUBROUTINE TO BASS REL RELOCATED RESSAGE ADDRESSES TO THE $TYPE ROLTINE. 

2% «MESSAGE RS tRTUAL ADDRESS> 
> ELERLERERLGEEELEERE SEAS ESEELLEAEERESS EELEESELER SEES ES ESESE REESE 

miese7 900016 SPRINT: MOV cR5)* 1s -GET THE MESSAGE VIRTUAL ADDRESS. 
966767 155330 9900C!0 ADD RELO “MAKE IT PHYSICAL 

3% THE NEXT TWO FhetRtict tons PROVIDE AN INTERFARE TO THE $TYPE ROUTINE 
*& WIHTOUT USING A “TRAP” INSTRUCTION AS CALLED FOR BY #4SYSMAC#S. 

91374 177776 MOV aaPSW, -(SP)  ;PUT THE PROCESSOR STATUS ON THE STACK 
904767 os0cc4 JSR PC, STYPE :GO TO THE SUBROUTINE 
osco0n0 1S: -WORD 0 “CONTAINS THE PHYSICAL MESSAGE ADDRESS. 
oo020¢ RTS RS = RETURN. 

; SEEFPSLSSSSASKLASRESESSARELSESSESSSSLESESRSSAAESSSSESSSRARSASPRALSSES 

.SBTTL TYPE ROUTINE 

;#ROUTINE TO TYPE ASCIZ MESSAGE. MESSAGE MUST TERMINATE WITH A O BYTE. 
raTHE ROUTINE WILL INSERT A NUMBER OF NULL CHARACTERS AFTER A LINE FEED. 
*#HOTEL: SNULL CONTAINS THE CHARACTER TO BE USED AS THE FILLER CHARACTER. 
: #NOTEO: SFILLS CONTAINS THE NUMBER OF FILLER CHARACTERS REQUIRED. 
: #NOTES: SFILLC CONTAINS THE CHARACTER TO FILL AFTER. 

a CALL: 
cal) USING A TRAP INSTRUCTION 
ite TYPE  ,MESADR »:MESADR IS FIRST ADORESS CF AN ASCIZ STRING 

-# TYPE 
te MESADR 
; % 

105767 155663 STYPE: TSTB  $TPFLG ;31S THERE A TERMINAL” 
100002 BPL 1$ IF YES 
oooo00 HALT ;iHaLT HERE IF NO TERMINAL 
000430 BR 3 ;LEAVE 
010046 1$ MOY RO, -(SP) >; SAVE RO 
017600 oo00c2 MOV detSP),RO =:GET ADDRESS OF AscIz STRING 
lee7e7 000091 155706 CMPB ss BAPTENY’, SENV : RUNNING IN APT MODE 
OO1011 BNE 623 “NO GO CHECK FOR GPT CONSOLE 
132767 000100 155677 BITB  sAPTSPOOL, SENVM POOL MESSAGE TO APT 

10-SEP-76 12:01 PAGE 119 
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D2ONCE.P11 TYPE ROUTINE 

Size 029324 OOLN0S BE B28 :3NO,GO CHECK FOR CONSOLE. 
ei3g ASSa58 Gauces BeeSie JSR Be BAR 3 ath MEeeace TO ABT 
$139 023336 000000 615: .WORD OQ +: MESSAGE ADDRESS 
Si4O 923240 132767 octo4o iSs&éSS 6e$: BITB SAPTCSUP,SENVM ;;APT CONSOLE SUPPRESSED 
Si4¥i 023346 001003 . BNE 60$ >sYES,SKIP TYPE OUT 
Si4¥2 023359 112046 es: MOVE (ROI+, -<SP) : PUSH CHARACTER TO QE TYPED ANTO STGCY 
5143 0233Se 001005 BNE 4§ -°BR IF IT ISN’T THE TERMINATOR 
S244 023354 O0S7 TST (SP )+ *: IF TERMINATOR POP I” OFF THE STACK 
Si4¥S 923356 912600 60$: MOV (SP)+,R9 >: RESTORE RO 
5146 023360 O6er16 o00002 3s: ADD #2, (SP) *:ADJUST RETURN PC 
C147 023354 300092 RTI ° RETURN 
$248 Q¢33$68 lee716 009911 4§; MP8 aTHT, (SP) *:BRANCH IF <HT> 
$149 Ce337e 001427 BEQ 8$ 
S180 Ce3374 le27i6 000200 CMPB aTCRLF, (SP) ::BRANCH IF NOT <CRLF> 
S151 022400 991095 BNE S$ 
$1S2 O2340e o0S72e6 TST (SP)+ ;;POP <CR><LF> EQUIV 
5153 923404 0456? 177630 JSP. RS, SPRINT - G0 PRINT OUT THE FOLLOWING MESSAGE. 
Si54 23410 001177 $CRLF 
S1SS Oe3412e 9099756 BR rm) ;:GET NEXT CHARACTER 
S1S& 923414 QOO04767 900056 S$: JSR PC STYPEC ::GO TYPE THIS CHARACTER 
SIS? QOe34eG 126726 i$S530 &§: CMPB SFILLC, (SP)+ *:IS IT TIME FOR FILLER CHARS. ? 
SiS8 O2e34e4 00:35: BNE +) 3;IF NO GO GET NEXT CHAR. 
S159 Je3426 016746 155520 MOV SNULL,-(SP) 7;GET # OF FILLER CHARS. NEEDED 
5169 s3;RANO THE NULL CHAR. 
3.6! Q23432 105366 000901 7§: CECB 1(SP) :;00ES A NULL NEED TO BE TYPED? 
Sl62 023436 002770 BLT 6$ ::BR IF NO--GO POP THE NULL OFF OF STACK 
5:63 G23440O O04767 Cct003e2 JSR PC, STYPEC 3;G0 TYPE A NULL 
S1s4 923444 195367 990072 DECB SCHARCNT ::00 NOT COUNT AS A COUNT 
eibe Ce34SC 900770 BR 7$ +: LOOP 

BiB? :HORIZONTAL TAB PROCESSOR 
wi 

S1S9 Oc34Se 112716 090040 9$: MOVB #40, (SP) *:REPLACE TAB WITH SPACE 
S17c = O234S6 004767 COo014 3s: JSR pc, $TYPEC -: TYPE A SPACE 
6:71 O2346e 132767 009007 290952 BITB #7, SCHARCNT *:BRANCH IF NOT AT 
$172 923470 091372 BNE 9S -:TAB STOP 
£173 Qe3472e ots? TST (SP )+ ::POP SPACE OFF STACK 
$i74 923474 OCO7T2eS .. ... BR es ::GET NEXT CHARACTER 
3i7S Sesz76 id5s777 iSS444 STyvPeEC: TSTB asTPs ;sWAIT UNTIL PRINTER IS READY 
176 C22592 100375 BPL $TYPEC 
$177 023504 116677 o0CCOe 155436 MOVB 2(SP) dSTPB *:LOAD CHAR TO BE TYPED INTO DATA REG. 
5178 QO23Sle 122766 000915 990902 CMPB $15,2lSP) *:BRANCH IF 
$178 Q235e0 001003 BNE 1§ *sNOT <CR> 
5182 922522 105067 000014 CLRB SCHARCNT 33 
C221 Ce3S2e6 o09406 BR STYPEX EXIT 
S182 023530 122766 oO000!e o0000e IS: CMPB 12,25) *sBRANCH IF 
£183 023536 (cd200e BGE STYPEX 23 (LP) 
£184 023540 105227 INCB (PC)+ ss INC SPACE 
Si8S d2354e 000000 SCHARCNT: .WORD O :: COUNT 
£186 G23544 0002974 STYPEX: RTS P 
£187 7 EQUATES 
£188 00co1: taT=11 
Bi? 009200 TCRLF=200 

£19) s ERAELELERELERALESLERESAESARELSEALARLLESAAELRARELERFARALEARTRRER 
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OZQNcB. P11 TYPE ROUTINE 

5192 
5193 .SBTTL APT COMMUNICATIONS ROUTINE 
1 Dez5u6 113767 99091 900376 TAME Nove #1,SFFLG -TO REPORT FATAL ERROR 
195 O235S4 i1e767 Ga5001 900365 Saty3: Mov #1 SMFLG “TO TYPE A MESSAGE 

S196 923562 000493 BR gatyc 
Si9? O2e3S564 112767 900001 909369 SATY4: MOVB  #1.S$FFLG :TO ONLY REPORT FATAL ERROR 
S199 02357 SATYC: 
5199 023572 O10046 MOV RO, -(SP) +:PUSH RO ON STACK 
5209 023574 010146 MOV Ri -(SP) PUSH RI ON STACK 
Setl Oe3S7& 10S767 900346 TSTB ss SMFLG :SHOULD TYPE A MESSAGE? 
S202 023602 001450 BEQ 3 ‘IF NOT: R 
£303 O23604 lee7b7 000001 155419 CMPB = BAPTENV,SENV = ; OPERATING UNDER APT? 
Seo4 Oesbl2 901031  —_— __ SNE 8 3S _ GIFLNOT: BR 
$205 Q23614 1.32767 ouulut issu BiT6 BAPTSPOOL, Seisvii ; SHOULD SPOOL MESSHGES’ 
5296 Sesbee O014e5 BEQ : Tt: BR 
c207 C236e4 617600 of0004 MOV 34(SP) 80 :GET MESSAGE ADDR. 
S298 023630 O62766 990002 002904 ADD #2, 4(SP) “BUMP RETURN ADOR. 
5209 023636 005767 155340 13: TST SMSGTYPE SEE IF BONE W/ LAST XMISSION? 
S210 e342 001375 __ BNE 1$ ‘IF NOT: WAIT 
S2il 23644 010067 155346 MOV RO, SMSGAD :PUT ADDR IN MAILBOX 
Sele 023650 105720 2s: TSTB CC RODS ‘FIND END OF MESSAGE 
S213 O2365e 001376 BNE 2S 
52:4 023654 166700 155336 Sus SMSGAD, RO :SUB START OF MESSAGE 
S2iS 023660 fC62c0 __. ASR RO :GET MESSAGE LNGTH IN WORDS 
Selb Oe3662 010567 155332 MOV RO, SMSGLGT -PUT LENGTH IN MAILBOX 
Sel? 923665 012767 O000C4 155306 MOV 84° SMSGTYPE -TELL APT TO TAKE MSG. 
S2i8 023674 000413 BR S$ 
5219 023676 017667 OO00004 00016 3S: MOV 34(SP) 4S :PUT MSG ADDR IN JSR LINKAGE 
Sect 923704 Ob2766 anddde co0004 ADD #2, 4(SP) -BUMP RETURN ADDRESS 
S221 023712 O16746 154060 MOV 177776, -(SP) --PUSH 127776 ON STACK 
Sece 023716 004767 177344 JSR PC, STYPE :CALL TYPE MACRO 
See3 Oes7ee oco0c0d 4$: .WORD 60 
S224 Se37e4 S$: 7 
S225 023724 105767 onde) STB —s- SLFLG “SHOULD LOG AN ERROR? 
5226 023730 001422 BEQ cS ;IF NOT: 3R 
S227 023732 017600 o09004 MOV 34 SP), RO ;GET ERROR # 
See8 023736 O6e766 o00GC2 cccoo4 aod #2, 4(SP) “BUMP RETURN ADDR. 
£229 O23744 012701 O9i34e MOY SSASTAT,R1 -PCINT TO TABLE START 
6230 023750 00571) bE: TST (RL) :END OF TABLE? 
5231 923752 100404 BMI 8 -IF SO: 8R 
S232 023754 920021 CMP RO, (R1)¢ PROPER ENTRY? 
S233 622756 051406 BEQ 9$ -IF SO: BR 
5234 023760 onS7el TST (Rl s+ ;MOVE PAST COUNTER WORD 
S225 923762 000772 BR b$ :KEEP LOOKING 
5236 4923764 9e6701 155520 Q$: CMP SAPTR,RI - TABLE FULL? 
6327 023770 OO1402 BEG 10$ :TF SO: BR -- NO MORE RCOM 
S238 923772 010021 MOV RO (R1)+ :SET UP NEW ENTRY 
5239 0203774 O0Sel1 95: INC (RI) “BUMP ERRCR COUNT 
5240 022776 105767 000150 10S: STB 3s SFFLG :SHOULD REPORT FATAL ERROR? 
S241 Oe4002 O01416 BEO 123 :IF NOT: BR 
Se42 Oe4094 905767 155212 TST SENY :RUNNING UNDER APT? 
5243 024910 001413 BEQ 12$ -IF NOT: BR 
Co44 Oe40le O0S767 155164 118: TST SMSGTYPE “FINISHED LAST MESSAGE” 
Se4S Ce4916 001375 BNE 115 SIF_NOT: WAIT 
S246 024220 017667 900004 155156 MOV Q4(SP)},SFATAL :GET ERROR 8 
E247 e405 cee76e Co0dd2 cotdo4 ADD #2,4¢SP) :BUMP RETURN ACOR. 
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DIOMCB.P1! APT COMMUNICATIONS ROUTINE 

524 924034 ocs267 15Si4e TNC SMSGTYPE -TELL APT TO TAKE ERROR 
4§ Oe4d4o 105067 S00106 123: ¢LRB  $FFLG “CLEAR FATAL FLAG 

Ses0 OeyO44 105067 090101 CLRB ss SLELG -CLEAR LOG FLAG 
S251 oe49sO 105967 oo0074 CLRB = SMFLG “CLEAR MESSAGE FLAG 
S252 9e4CS4 §=012691 MOV ‘SP)+,R} ; ;POP STACK INTO Rl 
5253 0204956 012600 MOV (SP) +,RO “POP STACK INTO RO 
B54 024080 o00207 QTS PC ‘RETURN 

5256 024062 SATYG: 
S057 Oe4dbe S100%6 MOV RO, -(SP) ::PUSH RO ON STACK 
S258 Oo4064 O167C0 155420 MOV SAPTR RO 
£259 024070 162700 001342 SUB #SASTAT, RO -GET SIZE OF STAT TABLE 
S260 O24074 005767 155102 18: TST SMSGTY “SEE IF DONE LAST COMMUNICATION 
S261 Oe4!00 001375 BNE 1s ‘IF NOT: WAIT 
Seb2 924102 010067 155112 MOV GLG -SET MESSAGE LENGTH 
263 Cexl0s 912767 601342 155192 MOV aasrat, SMSGAD :SET MESSAGE ADDR. 

Soe4 O24114 Ole767 o00002 155060 MOV smscty ‘TELL APT TO TAKE STATS. 
S265 Oexl2e 012600 MOV (eh, RO -POP STACK INTO RO 
Sec6 Oe4124 000207 RTS RETURN 
ce67 24126 SATY?: 
S268 004126 O10046 MOV RO. -(SP) -PUSH RO ON STACK 
S269 024136 Ole701 001342 MOV 8SASTAT.RI ‘AET START OF TABLE 
S270 (024134 005721 18: TST ("1+ -END OF TABLE? 
Ea71 954136 «pRoudS BMI 2s -IF SO: BR 
Seve OO4140 085021 CLR CRL)+ :CLEAR ERROR COUNT 
so73. 04142 «000774 BR i$ *KEEP CLEARING 
S274 O24144 es: 
Se75 Oes144 o1260c MOV (SP)+,RO : jPOP STACK INTO RO 
S276 924146 000207 RTS pC :RET 
S27? 24150 900 SMFLG: .BYTE 0 snESSG. FLAG 
S278 024153 000 SLFLG: .8YTE © "LOG FLAG 
5879 (924152 00. —— $FFLG: {BYTE 0 :FATAL FLAG 
£280 ne4isy “EVEN 
5egi ooc200 APTSIZE=200 
SoBe 000001 APTENY=001 
5293 09°100 APTSPOOL=100 
5284 008040 APTCSUP=040 
este ; AREKERAAAKAARAAAESREERAL EASELS LAEAS ESSERE RSEFSEAESEESLASRSFERESARED 

c 

Sc8? .SBTTL CONVERT BINARY T9 DECIMAL AND TYPE ROUTINE 

5289 s#THIS ROUTINE IS USED TO CHANGE A 16-BIT BINARY NUMBER TO A S-DIGIT 
5290 *SIGNED DECIMAL (ASCII) NUMBER AND TYPE IT. DEPENDING ON WHETHER THE 
5291 ?4NUMBER IS POSITIVE OR NEGATIVE @ SPACE OR A MINUS SIGN WILL BE TYPED 
5292 *#BEFORE THE FIRST DIGIT OF THE NUMBER. LEADING ZEROS WILL ALWAYS BE 
5293 -#REPLACED WITH SPACES. 
5094 ; CAL LL: 
E295 * & MOV NUM, - (SP) -:PUT THE BINARY NUMBER ON THE STACK 

2530 :# TYPDS :G0 TO THE ROUTINE 

S298 «024154 STYPDS: 
5299 024154 912046 MOV RO, -(SP) :PUSH RO ON STACK 
E309 24156 O1C146 MOV R1)-(5P) PUSH R1 ON STACK 
£391 Oe4160 019246 MOV Re; -(SP) PUSH Re ON STACK 
5302 024162 010346 MOV R3;-(5P) PUSH R3 ON STACK 
£303 S24164 C10S46 MOV RS} -(SP) BUH RS ON STACK 
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DZ3MCB.P11 CONVERT BINARY TO DECIMAL AND TYPE ROUTINE 

S304 O24166 012746 020200 MOV #20200, -<SP) SET BLANK SWITCH AND SIGN 
5305 p 4172 016605 000020 MOV 20 (SP) ,R5 ve HE NPUT _N MBER 
6396 04176 100004 BPL I NPUT IS 
5397 Oe4200 OCS4OS NEG RS + ROKE THE BINARY NUMBER PCS. 
5398 Oek4e02 112766 ocooss 900001 MOVB 8°-. 1iSP) *:MAKE THE ASCII NUMBER NES. 
$399 oO2e4210 O1670C 154364 18: MOV RELOCF, RO er RELOCATION FACTOR. 
S310 Oe4¥214 012703 024376 MOV #$DBLK}R3 SETUP THE OUTPUT POINTER 
§311 Qex2e0 060003 ADD RO, R3 >ADD IN RELOCATION FACTCR. 
5312 O24¥222e 112723 00040 MOVB = #”?. , (R3)4 ii SET THE FIRST CHARACTER TO A BLANK 
5313 De4¥ee6 +0500 2s: CLR Re “CLEAR THE BCD NUMBER 
5314 024230 O16001 024366 MOV SDTBL(RO).R1 ::GET THE CONSTANT 
E31S 024234 160105 38: SUS RI,RS : FORM THIS BCD DIGIT 
5316 Ock¥e36 O0e402 SLT 4g -BR IF DONE 
5317 Ge42e40 odSe0e INC R2 INCREASE THE QCD DIGIT BY 1 
53:8 Geyoue ooore4 BR ch 
S319 O24e44 OB010 4$: ADD R1,RS s;ADD BACK THE CONSTANT 
5320 Oe4e46 O0S70e TST Re ::CHECK IF BCD DIGIT=0 
S321 Je42S0 001002 BNE 5$ FALL THROUGH IF 0 
S322 Oe425e 105716 TSTB. Ss SP) ;;STILL DOING LEADING 0S” 
6223 024254 100407 BMI 7§ ::BR IF YES 
5324 Oeo4e56 106316 S$: ASL (SP) iis ? 
5325 Oe426G 103003 BCC bg -BR IF NO 
S326 Oed2b2 116663 009001 177777 MOVB = «1 (SP) -1(R3) 2: YES--SET THE SIGN 
S327 Oe4e70 OSe702 osdced 6S: BIS #’°0,Re *:MAKE THE BCD DIGIT ASCII 
S308 ODe4er4 OSe702 000049 7g: BIS #’ |Ro inane IT A SPACE IF NOT ALREADY A DIGIT 
53e9 924300 110223 MOVB Re, tR3)+ “PUT THIS CHAFACTER IN THE OUTPUT SUFFER 
5330 024302 005720 TST (RQ) + =: JUST INCREMENTING 
5331 024304 O20067 155326 CMP RO, EIGHT t AHECK THE TABLE INDEX 
5332 924310 103746 BLO 2$ :GO DO THE NEXT DIGIT 
S333 0e4312 101002 BHI 8$ -GO TO EXIT 
5334 024314 010502 MOV RS,Re ter THE LSD 
5235 024316 000764 BR_ 6$ $360 CHANGE TO ASCIY 
£336 024320 105726 QS: TSTB ss (SP) + 3;WAS THE LSD THE FIRST NON-ZERC? 
5337 Oe4322 100003 BPL 9$ -BR IF NO 
S338 024324 116663 177777 177776 MOVB -1(SP),-2(R3) 33 YES--SET THE SIGN FOR TYPING 
5339 024332 105013 9s: CLRB (RQ) -SET THE TERMINATOR 
5340 024334 012605 MOV (SP)+,RS :iBOF STACK INTO RS 
£341 024336 012603 MOV (SP)+°R3 >POP STACK INTO R3 
5342 024340 Oleb0e MOV (SP)+,R2 POP STACK INTC Re 
5343 924342 012601 MOV (SP)+'RI -:POP STACK INTO RI 
S344 024344 912600 MOV (SP)+°RG -:POP STACK INTO RO 
S34S O0e434 094567 176666 JSR RS SPRINT [40 PRINT OUT THE FOLLOWING MESSAGE. 
S346 O243Se 024376 WORD © SDBLK :ADDRESS OF MESSAGE TO BE TYPED 
S347 024354 Gle666 oo900C2 o00004 MOV a SB), 4iSP) :;ADJUST THE STACK 
5348 Oc43b2 Cl2b1g, | MOV (SP)+) (SP) 
£349 024364 C0000: RTI :;RETURN TO USER 
5350 9204366 Oes4e0 SOTEL: 10000. 
5351 024370 001750 1000. 
S352 024372 O00144 100 
5353 024374 oo0012 10. 
£354 624376 00004 SOBLK: .BLKW 4 
232P ; HKAELALERERSERALAESARERERHELE SHARE SEERA SEERA ERARERSRRRSAAARRARIRE 

57 .SBTTL BINARY TO OCTAL (ASCII) AND TYPE 
=3 

£259 ;#THIS ROUTINE IS USED TO CHANGE A 16-BIT BINARY NUMBER TO A 6-DIGIT 
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DOONCB.P11 

o24405 
oe4412 
oe4426 
024424 
24430 
024432 
ca444g 
24446 
O244S4 
oo44s6 
024460 
oe4462 
Oo44E6 
024470 
De4474 
G24500 
024504 
024510 
Neus i2 
024514 
024516 
G24520 
024522 
O24524 
024506 
024530 
024524 
024536 
024542 
o24s44 
024546 
O245S0 
Oe4ee2 
024556 
924562 

KO9 
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BINARY TO SCTAL (ASCII) AND TYPE 

s#OCTAL (HSCII) NUMBER AND TYPE IT 
:#STYPOS---ENTER HERE TO SETUP SUPPRESS ZEROS AND NUMBER OF DIGITS TO TvPE 
2 #CALL: 
# MOV NUM, -(SP) ;;NUMBER TO BE TYPED 
3% TYPOS >;CALL_FOR TYPEOUT 
+ % BYTE N ;;N=1 TO 6 FOR NUMBER OF DIGITS TO TYPE 
3% BYTE M ;;M=l OR O . 
3% ;;1=TYPE LEADING ZEROS 
i* ;;O0=SUPPRESS LEADING ZEROS 

;¥STYPOS OR STYPOC 
2 ¥CALL: 

s 

MOV 
TYPON 

NUM, -(SP) ; NUMBER TO BE TYPED 
>:CALL FOR TYPEOUT 

% 

3 $5 1 YPOC---ENTER HERE FOR TYPEOUT OF A 16 BIT NUMBER 

: MOV NUM, - (SP) > :NUMBER TO BE TYPED 
te TYPOC >:CALL FOR TYPEOUT 

017646 o00000 STYPOS: MOV a(SP),-(SP) :;PICKUP THE MODE 
116667 000001 090213 MOVB L(S5P).$OFILL 3;LOAD ZERO FILL SWITCH 
112667 OO002i1 MOVB § (SP)+SOMODE+1 ::NUMBER OF DIGITS TO TYPE 
O6e716 on000e ADD #2, (SP) ::ADJUST RETURN ADDRESS 
O00406 BR STYPON 
112767 QO0001 CO0173 STYPOC: MOVB #1,$0FILL :;SET THE ZERO FILL SWITCH 
112767 00006 000167 MOVB #6, S0MODE+1 ::SET FOR SIX‘6) DIGITS 
112767 0000S GOOIS& STYPON: MOVB #5) SOCNT ::SET THE ITERATION COUNT 
010346 MOV R32; -(SP) ::SAVE R3 
010446 MOV RY’ -(SP) SAVE RY 
019546 MOV RS’-(SP) 2: SAVE RS 
116704 000147 MAVB SOMODE+1,R4 ::GET THE NUMBER OF DIGITS TO TYPE 
005404 NEG RY 
062704 ofcon6 ADD #6,R4 :;SUBTRACT IT FOR MAX. ALLOWED 
119467 009134 MOVB ——- RY’ SOMODE -:SAVE IT FOR USE 
116704 009127 MOVE SOF TLL, RY -:GET THE ZERO FILL SWITCH 
016605 o0001e2 MOV 12(§P);RS PICKUP THE INPUT NUMBER 
90s003 CLR R3 >:CLEAR THE OUTPUT WORD 
006105 18: ROL RS *:ROTATE MSB INTO “C” 
9co404 BR 33 :GO DO MSB 
006105 23: ROL RS ::FORM THIS DIGIT 
006105 ROL RS 
006105 ROL RS 
019503 MOV RS,R3 
006103 3$: ROL R3 GET LSB OF THIS DIGIT 
10$367 000100 DECB = $OMODE 2: TYPE THIS DIGIT? 
100017 BPL 7g ::BR IF NO 
042703 177770 BIC #177770,R3 *:GET RID OF JUNK 
d01002 BNE ug :: TEST FOR O 
005704 TST RY SUPPRESS THIS 0? 
901403 BEG S$ -:BR IF YES 
ooc2o4 4$; INC RY >: DON’T SUPPRESS ANYMORE 0°S 
052703 cocob0 BIS #°0,R3 S3MAKE THIS DIGIT ASCII 
052703 ococ4o S$: BIS 8’ |R3 ::MAKE ASCII IF NOT ALREADY 
110367 oo0a42 MOVE 3,8 ::SAVE FOR TYPING 
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DZQMCB.P11 BINARY TO OCTAL ASCII) AND TYPE 

S416 O24S66 O04S6? 176446 JSR RS, SPRINT ;GO PRINT OUT THE FOLLOWING MESSAGE. 
41? 024572 02463 WORD 9$ ; ADDRESS OF MESSAGE TO BE TYPEG 
418 O04574 105367 oon03e 7§: DECB SOCNT NT BY 

S419 O24600 003346 BGT 2s + 7BR IF HORE TO CO 
S420 doyede ofe4de2 BLT 6$ BR IF DONE 
Suol Oc4604 095204 IN RY : INSURE LAST DIGIT ISN’T & BLANK 
S422 024606 000743 BR 2 1160 D0 THE LAST DIGIT 
S423 Oe4610 012605 6S: MOV (SP)+,R5 "RESTORE RS 
S424 O246i2 012604 MOV (SP)+,R4 : RESTORE RY 
S425 9e4614 912603 MOV (SP)4+°RS ::RESTORE RQ 
S4eh Oe4616 O16666 o00002 cD0004 MOV 2(SP).4(SP) CET THE STACK FOR RETURNING 
Sue? Oe4604 912616 MOV (SP)+; (SP) 
S428 024606 o0c00e2 RTT - RETURN 
5429 424630 006 S$: .BYTE O ; STORAGE FOR ASCII DIGIT 
$430 024651 000 "BYTE QO TERMINATOR FOR TYPE ROUTINE 
5431 024632 9co SOCNT: .BYTE 0 i ogtae DIGIT COUNTER 
S432 024633 500 SOFILL: .BYTE CO -2ERO FILL SWITCH 
S433 024634 00000 SOMODE: :WORD 9 *:NUMBER OF DIGITS TO TYPE 
S434 “ERROR TRAP SERVICE ROUTINE 
S435 024636 005727 ERRTRP: TST (PC)+ sCHECK IF PREV TRAP TO 4 REPORTED 
5436 oe4640 00000 Is: WORD 0 “CONTAINS ERROR REPORTED FLAG 
5437 Oe4b4e OO1010 BNE 2g “BRANCH IF NOT REPORTED 
5438 Oc4644 O0Seb7 177770 INC 13 :SET DOUBLE TRAP FLAG. 
5439 Oe46S0 C1iSe7 154319 MOV (SP), $TMP3  :SAVE THE BAD PC FOR TYPOUT. 
S440 924654 004767 175156 JSR PC, SERROR :%#* ERROR ¥** (GO TYPE A MESSAGE) 
5441 924660 000031 WORD 31 ERROR TYPE CODE. 
S442 de4662 OO040! BR 33 SKIP HALT 
S443 Oe4664 go0c0c 2s: HALT “ERROR! SECOND TRAP TO 4 OCCURRED 
5444 BEFORE FIRST WAS PRINTED 
Su4S O24666 OOSOb7 177746 38: CLR 1$ 
Sue dex672 o00002 RTI RETURN TO PROGRAM AND TRY TO RECOVER 

S44ug -SBTTL PHYSICAL ADDRESS TYPE ROUTINE 
5449 -% ROUTINE TO TYPE A PHYSICAL ADDRESS (18 BITS). 
S450 024674 STYPAD: 
S451 Oe4674 O:9046 MOV RO, -(SP) 1 BUSH RO ON STACK 
S452 004676 010146 MOV R1}-(SP) *PUSH RI ON STACK 
E453 Oe4700 010246 MOV Re, ~(5P) PUSH Re ON STACK 
5454 Oe4702 O10346 MOV R3, (SP), PUSH RI ON STACK 
S455 24704 016602 o00012 MOV 12etsP), PAET BASE ADDRESS 
S456 O24710 905003 CLR R3 “WORKING & INDEX REGISTER 
S457 024712 005767 153670 TST MMAVA *CHECK FOR MEM MGMT AVAILABLE 
5458 Oo4716 001430 BEG 1$ >BRANCH IF NO MEM MGMT 
5459 024720 032737 000001 177572 BIT al, aaSRO  ;:CHECK IF MEM MGMT ENABLED 
S4u60 924726 OOl4e4 BEQ 1$ :BRANCH IF MEM MGMT NOT ENABLED 
S461 024730 010201 MOV R2, R1 :COPY VIRTUAL ADR 
S462 024732 006101 ROL RI *SHUFFLE BITS 13,14,15 INTO 1,2,3 
S463 024734 006101 ROL RI 
S464 024736 006101 ROL Ri 
S465 024740 006101 ROL Ri 
S466 024742 006101 ROL RI} 
S467 OON4744 42701 177761 gIc #177761, RJ -CLR ALL EXCEPT BITS | 
C469 O24750 Obe701 172340 ADD #KIPARO, R1 SET TO APPROPRIATE paar: 
S469 024754 01110! MOV (RI), RI :GET CONTENTS OF PAR 
S470 024756 012700 coocoe MOV 8b, RO :SET UP COUNTER 
S471 924762 006391 4$: ASL Ri’ ;SHIFT PAR 



020M 

S472 
S473 
S474 
S475 

57? 
e479 
548 
S48! 
S482 
5483 
S484 
S4ss 
S486 
S437 
5488 
S489 
S490 
549] 
S492 
S493 

Pe INDE CE tt 11-D2QMC 

024764 
02476 
02477) 
024774 
Were 

S00 
025002 

Sc04 
$010 

O2eS0le 
025014 
0eS016 
025020 
GeS0ee 
GeS0e6 
02eS93e 
025036 
025042 
025044 
025046 
025050 
OeS0Se 
025054 
025056 
9eS060 
QeS0be 
0eS064 
025070 
025072 
025074 
025075 

025076 
925104 

925231 

006103 
77003 
42702 

060102 

005015 

pavSican Ab 

160000 

cO0006 

009003 
009060 
000036 
176176 

176150 

C5e113 
Q4eS15 
O4644O 
046505 
040440 
041101 

O4b41e 

o4e440 
040520 
046440 
020131 

000 
043012 

4K MEM OY 
RESS T.r€ 

030461 
047515 
047101 
047105 
O40S26 
042514 

046505 
040515 

052131 
047515 
0S0101 

O44See2 
O46505 
040515 

047522 
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OUTINE 

RUL R3 “SAVE OVERFLOW BITS 
SOB RO 4g COUNT SIX SHIFTS 
BIC #150000, Re “SAVE BANK BITS 
ADD Ri, Re -COMPUTE PHYSICAL ADDRESS 
apc R3 SMAKE SURE CARRY ISN’T LOS”! 

13: ASL Re ‘FIRST DIGI 
ROL R3 
MOV #6,RO ;DIGIT COUNT 
BR 3$ ‘PRINT FIRST DIGIT 

2g ASL R2 
ROL R3 
DEC Ri 
BNE 2s 

3$: MOV #3,R1 :DIGIT SHIFT COUNT 
ado a6, RB MAK i AN A scrl pISiT 
MOVE —soR3, Bg 'LOAD DIGIT INTO MESSAGE 
JSR RS: SPRINT :GO PRINT OUT THE FOLLOWING MESSAGE. 
“WORD 83 ADDRESS OF MESSAGE TO BE TYPED 
éLR R3 "CLEAR INDEX 
DEC RO :DEC DIGIT COUNT 
BNE 2g 
MOV (SP)+,R3 POP STACK INTO R3 
MOV (SP)+;R2 POP STACK INTO Re 
MOV (SP)+°RI 2:POP STACK INTO Rl 
MOV (SP)+/RO ::POP STACK INTO RO 
MOV (SP)+, (SP)  :ADJUST THE STACK TO CLEAR DATA 
JSR RS SPRINT !GO PRINT OUT THE FOLLOWING MESSAGE. 
“WORD FILLe “ADDRESS OF MESSAGE TO BE TYPED 
RTS PC * RETURN 

QS: -BYTE O ONE DIGIT MESSAGE BUFFER 
“SYTE 0 *MESSAGE TERMINATOR 

-SBTTL STANDARD PROGRAM MESSAGES 
GHEE HEHE EHH GHEE HHH HHH EHH EHH HEB EE 
VARIOUS MESSAGE PRINTOUTS USED THRUOUT 
: THE PROGRAM 
ERG HHH 
MMAMES: .ASCIZ <15><12>"KT11 (MEMORY MANAGEMENT) AVAILABLE’ 

MEMMES: .ASCIZ <15)<12>’MEMORY MAP: ° 

BYTMES: .ASCIZ <15><12>’BYTE MEMORY MAP: ’ 

MTMAP: .ASCIZ <15><12>’PARITY MEMORY MAP:° 

FROM: .ASCIZ <15><12)>°FROM ° 
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bo _ 

MAINGEC-11-DcQMC-B-0: 

020115 
040 

00S015 

052520 
O20114 

NO3 
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STANDARD PROGRAM MESSAGES 

000 
047S24 
O47111 
041511 
O4E440 
027131 
0S1See 
020113 
046101 
051105 

O470le 
044522 

—
 

r
w
r
V
o
o
r
 

047524 

O4401e 
047117 
020105 
047516 
051040 
043516 

051012 
042524 
006040 
047117 
020123 
047012 
047515 
0£2517 

005012 
Oe01e4 
040S20 

Ce0114 
020505 

020117 
OS4S24 

006S05 

0S0040 
020131 
051S2e 
042116 
O4eS51S 
051440 
090012 
043517 
047Sib 
044S23 
040502 
020124 
034040 

052111 
O44S24 
047506 
O46See 
047125 
005015 

043505 
O201ee 

051124 
000 

C20117 
OS4See 
042116 

047111 
046101 
O40See 

TO: 
INSUFF: 

MTR: 

PWRMSG: 

NOPES: 

PRCREL: 

MX1: 

MXe: 

NOMEM: 

FROMES: 

-ASCIZ 
-ASCIZ 

-ASCIZ 

-ASCIZ 

-ASCIT 

-ASCIZ 

-ASCIZ 

~ASCIZ 

-ASCIZ 

-ASCITI 

, TO ’ 

(15>(12>" INSUFFICIENT MEMORY...FIRST 16K NOT ALL THERE! ° 

€15><12>'NO PARITY REGISTERS FOUND’ 

€15><12>’RESTARTING AFTER A POWER FAILURE’<15)>< 12> 

€15><12>’NO PARITY ERRORS FOUND ON MEMORY SCAN*<15><12> 

(15><12>’PROGRAM NOW RESIDES BACK AT O TO 8k’ 

€15>¢12>’HIT CONTINUE FOR NORMAL RUNNING’ <15>< 12> 

€15><12)’REGISTER AT ° 

> CON"ROLS ’ 

€15><12>’NO MEMORY FOUND. ’ 

€15><12><12>¢12> INPUT ALL PARAMETERS IN OCTAL. ° 
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MR NCE CH 11 -Cl aM Bae : 
: S”ANDARD PROGRAM ME 
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O-124h MEMORY 

042524 
829116 
ber lly 
044506 
O42!91 
03$i23 

046012 
O42101 
938123 
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5A 

1 

020122 
ce7 ius 

c40SC3 

051101 

046440 
020131 
042105 

050111 
de&e04C 

LADMES: . 

BAOROR: . 

CONST: 

UNEXFT: 

PRELCC: 

MTOE: 

SCANM: 

PEWNC: 

NOMTST: 

SKPMES: 

-ASCIZ 

ASCIZ 

-ASCIZ 

ASCI2Z 

ASCIZ 

-ASCIZ 

-ASCIZ 

-ASCIZ 

MACY:1 27(732) 10-SEP-76 12:01 PAGE 119 

615><12>°FIRST ADDRESS: ° 

(15><12>"LAST ADDRESS: 

<15)<12>"?AODRESS IN UNMAPPED BANK*’ 

(15><12>°SELECT CONSTANT: ° 

-15><12> UNEXPECTED MEMORY PARITY ERRCR® 

(15>< 12) "PROGRAM RELCCATED TO ° 

¢i5><1l2°°MORE THAN ONE PARITY ERRCR FOUND. ° 

(35> 12>°SCANNING MEMORY FOR BAC PARITY.” 

¢15)¢12> PARITY ERROR WILL NOT CLEAR.” 

¢15><12°'NO MEMORY TESTED.” 

(15><12> SKIPPING TEST #8’ 



DOOMCB. PL 

So) 026356 
Ea} D2t364 

Le a ee on 

MASNCEC-11-D2QMC-B-0:; 
STANDARD 

OSiS05 
Veer r 

952101 
0Sei11 

9Selll 

C30S24 
027051 

051117 

052059 
030455 

02022 

027951 

052111 
947515 
42104 
42440 
052950 
027051 

050111 
020119 

FILL2: 

O-124K MEMORY EXERCISER, 16k VER 
PROSRAM MESSAGES 

220124 900043 
C00 ASCIZ 

C10 
MACYI1 27(732) 10-SEP-76 12:01 PAGE 120 

6379) (379) 

.SBTTL ERROR REPORTING MESSAGES AND TABLES. 
RRERERRERTERREEEEE EG EERE ERER ES EEE EEREEE SESS 2640405090969 4 
;# MESSAGE GSLOCk FOR ERROR TABLE TYPEOUTS 
-LERRSEEPELPEESSERREELEPLE REESE EEES EEE SESEE SESE ESE SEESESEESESE 
he 

OM2: 

DM: 

OMS: 

OME: 

OM’: 

OM19: 

OM1:: 

DMle: 

-ASCIZ 

-ASCIZ 

oASCIZ 

~ASCIZ 

-ASCIZ 

-ASCIC 

-ASCIZ 

-ASCIZ 

»ASCIZ 

“PARITY REGISTER DATA ERRCR. ° 

“ADDRESS TEST ERROR. TSTI-S).° 

"CONSTANT DATA ERROR(TSTE-19).° 

“ROTATING BIT ERROR(TST1i-12).° 

*1 XOR 8 PATTERN ERROR(TST13).° 

°3 XOR 9 PATTERN ERROR TSTI4-173.° 

"8 XOR 13 PATTERN ERROR. TSTEO).° 

“PARITY MEMORY ROORESS ERRCRiTST21°.° 

“DATIP WITH WRONG PARITY DION'T TRAP. TS%21)." 
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O-124K MEMORY 
OCONCB. P11 ERROR REPORTING MESSAG 

047117 

051117 

o20107 
o54524 
023516 
O50191 
0320462 

031124 

052049 
04117 

3046 

047504 
O405e4 
051117 
031062 

OSi1e4 
047117 
0Se503 
D4244G 
ose20s0 

D10 
EXERCISER 16K VER MACYL1 27(732) 10-SEP-76 12:01 PAGE 121 

S ANDO TABLES. 

DM13: .ASCIZ 'WRONG PARITY TRAPPED, BUT NO REGISTER SHOWS ERROR FLAG.’ 

QMi4:  .ASCIZ ‘PARITY REGISTER NOT MAPPED AS ZONTROLLING THIS ACDRESS‘TST2!:.° 

OMiS: .ASCIZ ‘MORE THAN CNE REGISTER INDICATED PARITY ERROR." 

OM:?7:  .ASCIZ “DATA SHOULDN'T HAVE CHANGED WHEN PARITY ERROR TRAPPED: TST21:." 

pmze ASCIZ ‘RANDOM DATA ERROR TST22).° 

DM2l:  .ASCIZ ’INSTRUCTION EXECUTION ERROR TST23-30).° 



DOINCB. Pld 

cous 04 

MALNDEC-11-DoaMC-B-5: O-1l2e4K MEMORY EXERCISER, 16k VER 
ERROR REPORTING MESSAGES AND TABLES. 

OSele3 03146e 

6 
O2e7520 041520 

031455 

Balide 
05:S24 

047514 
027 104 

050120 
052692 
051940 
042524 
o20104 
020122 
O425e3 
0S0120 
020117 

O4eS2e 
004S0e 

050011 
040515 
05341! 

004503 
046411 

046411 

DMee: 

OM23: 

OM24: 

DMeS: 

CMcb: 

OMev: 

OM31: 

-ASCIC 

-ASCIZ 

-ASCIZ 

-ASCIC 

~ASCIC 

ASCIZ 

-ASCIZ 

MACYI1 27(732) 10-SEP-76 12:01 

**BRANCH GCBBLE” ERROR(TST31).’ 

“PROGRAM COCE CHANGED WHEN RELOCATED.’ 

"TRAPPED, SLT NO REGISTER HAD ERROR BIT SET.° 

“TRAPPED TO 114.° 

"FAILED TO TRAP.’ 

“(ACTION ENABLE WASN’T SET)." 

(15><12>° TRAPPED TO 4 ° 

5 REEREREE RE SEEGER EES EEE eae ee a eH 
;DATA COLUMN HEADINGS 
5 SRG eae dh wea HA He dd ab ob Ha Jt dh 3k oo HE HHMI 

OH1: 

DHe: 

OH1e: 

CH14: 

OM1S: 

-ASCIZ 

ASCIZ 

-ASCIZ 

-ASCIZ 

-ASCIZ 

‘PC 8 COREG-S_—isSVBtiéaRS? 

‘VPC PYPC OMA SB swans” 

"VPC PYPC OMA s/8° 

"V/PC =PYPC) 8 OREG—ts«éUM’ 

"VPC OPPO 6OMALT) «= oREGSiCsS BOS 

PAGE” 122 
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DraMsS. PL! ERROR REPORTING MESSAGES AND TOALES. 

S308 020112 052501 a04se4 o4es22 
5393 o30120 O04s07 Se7S23 Oo4SOe 
58:3 030126 O405e7 000123 
5811 020132 27526 041500 OSGO1! DH2l: .ASCIZ ‘VPC PPC IMT MA S/B WAc? 
Se:2 oO30140 Osoos? oc4so3 052511 
5813 C30146 OO4Se4 O4OSIS OS!411 
5814 030154 O41057 OS3411 051501 
5815 030162 000 
58:5 030163 lem OSO0S7 OO4SO3 OCx2e: .ASCIZ ‘\“PC P/PC PS S/B PS WAS MA S/B was’ 
Sei>7 93017C Se7Se0 041520 050011 
58198 930176 Oedles Oe7Se3 o04S02 
£819 939204 361520 OS3440 OSi501 
5a290 O3sCei2 046411 O04SOL 027523 
S8e1 O30e2e0 904SO02 O40Se? 000123 . 
S822 9302e8 Oe7Se6 041520 95001: OHe3: .ASCIZ ‘V/PC PPC SRC MA OST MA S-8 WAS’ 
$823 030234 950057 004503 051123 
S8e4 O30e4e 020103 O4051S 042011 
S8eS 030250 OSele3 O46440 004501 
S826 C30e56 Oe7Se3 904502 o40Se7 

$8e8 O3Ceb6 Oe7Se& 941520 OS0011 OHe4Y:  .ASCIZ ‘v/PC PPC TRP/PC* 
$829 O3Ce74 050057 004503 051124 
5830 030302 Oe7SeC 041520 COO 
$831 030307 le6 OS00S7 O04S03 DHeS: .ASCIZ *V/PC P/PC TRP-PC REG WAS’ 
$832 939314 O27S2e0 041520 O0Se011 
5823 030322 OS0lee 050057 004593 
$834 030330 O4eSe2e 004507 040Se7 

030336 
5836 030340 027526 O41S20 050011 CHeéE: -ASCIZ °’V/PC PPC REG WAS’ 
$837 030346 050057 004503 O42S2e 
$838 030354 o04S07 O40Se7 O001e23 
$239 O2036e O4eSee O04S07 040527 DH30: -ASCIZ ’REG WAS MA WAS* 
S840 930379 904523 040515 053411 
Ss84i C3s0376 951591 000 
5aue 
Seyu2 g SEAEAALESSSASLALSLSRSARASLESLESSLESSASALERSLESLESERESSAASRESR ES 

5344 :# DATA FORMAT TABLE FOR ERROR PRINTOUT. 
£845 « SLEESRAASAELLASLELSELALAAAELERELKLSSEALSSSESSSLERSSSELLASSLERERESE 

5846 O20401 ooo 4 377 «ooo OFl: BYTE 0,-1,0,0 
Se47 930404 god 
Seva 0304s = 0—i377S'si«77sF 2: ~—S «BYTE = 0,-1.-1,0,0 
6849 o3cuis = ooo O90 
sesc 020412 990 377 377 DF3: «BYTE 0,-1,-1,-2,-2 

SeSe 930417 000 377 377 OFI4: .BYTE 0,-1,-1,-1,0,0 

5854 930425 a3 377 000 OFel: .BYTE 9.-1,0,-1,0,0 

$856 930433 G09 277 37& DFeé: .BYTE 9,-1,-2,-2,-1,0,0 

$859 C3044e 277 000 377 CF30: .BYTE -1,0,-1,-2 

$861 EVEN 

cee3 Co2110 . = 32110 7 THE LOADERS ARE SAVE HERE TC END OF Sk 
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MAINOEC-11-DOQMC-B8-0: O-124K MEMORY EXERCISER, 1&k VER 
OZaMCB.PLL ERROR REPORTING MESSAGES AND TABLES. 

S964 
S965 - 900001 END 

G10 
MACYI1 27(732) 10-SEP-76 12:01 PAGE le4 



MAINCEC-11-Dc2QMC-B-0: 
DCOMCB.P1i 

ABASE = 000000 
AlSOw1 = OOCSOO 
acaie = 909900 

= 000900 PUOP= Q 
ASDHO = 909C00 
ACOW1 = 000900 
ACOW1O= 900090 

ADD We : 999000 

009000 
009000 

AEC T= 000900 
ERDADR Ce6090 
BAMKNG O16432 
BoEND 014174 
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Q-1e4K MEMORY EXERCISER, 16K VER 
ROSS REFERENCE TABLE -- USER SYMBOLS 

3e62 4409 

5203 5282s 

Seb2s 

2150 2160 
36938 

40758 

H10 
MACYL1 27(732) 10-SEP-76 12:01 PAGE 126 



MAINCEC-11-DcQMC-B-0: 
OCOMCB.P11 

BGERR 014176 
BGEXIT 014310 

G2 014140 
BGS «014152 
BG: 014183 
BGS 14154 
Bs 014160 
86> gui72 
BITPT o0iS42 

BITO = 0000! 
BITOO = oo000: 
BITO1 = Q0000= 
BIT02 = QO0004 
BITO3 = Q00010 
BIT94 = 909020 
BITOS = o00040 
BITO6 = 000100 
BiT07 = O90200 
BITO8 = 009400 
BITC9 = 001900 
BIT1 = cod002 
BITIO = 002000 
BITIi = 004000 
BIT12 = 010006 
BIT13 = 020900 
BiT14 = 940000 
BITiS = 100900 
BITS = 090004 
BITS = 090010 
BITY = 090000 
BITS = OO904C 
BITB = 000190 
EIT? = 000200 
Bite = OO0400 
BIT9 = 901000 

OSISP = 177570 
OF 1 930401 

36968 
7168 

72 

S84bs 

3661 

4678 
4688 

3879 
4Bb4 
3904 

4238 

3091% 

3694 

4009 
4463 

O-124K MEMORY EXERCISER, 16K _VER 
ROSS REFERENCE TABLE -- USER SYMBOLS 

36948 

3705 
1r8e 1783 
3213 2826% 
3876 3877 
3940 3942 
4903 40i8 

1594 1817 
4729 

Y84G 

3952 3989 

4205 

3101# 3829 

44198 
45348 

110 
MACYI1 27(732) 10-SEP-76 12:01 PAGE 127 

1784 1738S 1793% 1794 1796 1798 1801 
3827% 3834 3836 3839%  3840% 3843 3845 
3891 389e 3893 3895 3904# 3905 3909+ 
3944 S946 3950 3951 398i% 3983 3985 
4020 4028 4029% 4031 4033 4938% 4040 

1850 1861 2951 1969 3¢90 3229 3244 

4830 

39300 3932 4715% 4720% 

1804s 
3850 
3315 
3988 
4042 

3825 



J10 
NAINDEC-11-DZQMC-B-D: __O-124K MEMORY EXERCISER, 16K VER MACYI1 27(732) 10-SEP-76 12:01 PAGE 128 
DZQNCB. P11 CROSS REFERENCE TABLE -- USER SYMBOLS 
OF14 © 20417 1351 «1356 = 1361 =s1387) 1392-1397 Seen 
OFe = BCS 1301 1311 1316 1321 1328 1331 1372 1402 1407 Sa4es 
DF21 o39425 1377 S848 
DFe2 =: 030433 1382 46 - S868 
OF3. 930412 1306 «= 1336-1341 = s«1346 21367 SBSCe 
OF30 © 030442 4120417 859s 
DH! =e 7771 1244 7938 
DHi2 =©-:030035 1339 «1344 = $8008 
DHIY §=-:-0 30956 1349 «1359s 58038 
DH1S © 030077 1354 = SB068 
DHE «030010 1299 130) = 130913141319: 1324 = 1329 «1384S «13651370 «S7968 
DHE. 030132 1375 SBlis 
OH22 = 030183 1390 5816s 
OH23 «= -030226 1385 = 58228 
DHeY 030266 139° = - 58288 
DHeS 030307 1365 58318 
OHe6 = 030340 1900 «1405 = S868 
DH30 «=: 030362 1410 §8398 
OIDBH 013420 34588 
SIDBL 013320 34088 
DIDO 013222 33588 
DIPDO 01354 35098 
SISPLA OO1140 S458 14u2e «= 14S2e4272¥ «-4925* TIC 421s 
OISPRE 990174 7828 ©1442 . 
DMl ©»: 026367 1293 «1353 SbN78 
DMIO ©: eS 1328 «Shale 
OM11 © O27 11 1333 56878 
DM12 «= 026755 1338 «= 56948 
CMi3 027031 1343-57028 
OMl4 = e712) 1348 8957128 
M16 © 027200 1258 49 -57238 
OM1? —- Oe7277 1363-57318 
OM2 = Deb 423 1298 «= 1303 S6528 
OMeo 027375 1369 57428 
OM21 027427 1374 «57478 
OM22 027476 1379-57548 
OMe3 6027534 1384 «57598 
OMe4 027601 1389 5768 
OM25 027655 1399 «$7748 
OM2R =: 027675 1399 «57778 
OM27 © Ger id 1404-57808 
OM31 027751 1414 «57858 
OM4 26457 1308 © Se578 
OMS 026515 1313 56638 
OM& ©: 926553 1318 = 56698 
OM? sO B11. 1323-56758 

O14340 37278 
DPDSH 9013724 36098 
OPCBL 013624 35598 

= 177570 318 44 
OT: Odo164e 11628 ©1295 
0712 001670 11668 1340 1345 
OT14 001702 11688 1350 1360 
0715 001714 11708 1355 . 
S’2  o01664 1164# 1300 1305 1310 1315 1320 1325 1330 1335 1366 1371 
Oe: 901732 11738 1376 



MAINCEC-11-D2QMC-B-D: 
DcOOMCB.P11 

GNS = 
INI TON 
INI TEX 
INI TMM 

INSERT 
INSUFF 
IOTVEC= 
KIPARC= 
KIPARI= 
KIPAR2= 

KIPAR3= 

KIPARY= 
KYIPARS= 
KIPARE= 
KIPAR7= 
KIPORO= 
KIPORI= 
KIPORe= 
KIPOR3= 
KIPOR4= 
KIPORS= 
KIPOR6= 
KIPOR7= 
LADMAP 

LADMES 

001750 
001770 

900004 

001566 

025670 

015366 
015500 
014730 

921332 
CeSe46 
o009¢0 
172340 
172342 
172344 © 

172346 

172350 
1723Se 
172354 
172356 
172300 
172302 
172304 
172306 
172310 
172312 
172314 
172316 
001608 

925755 

3803% 

1931% 
3944 

O-124K MEMORY EXERCISER, 16K VER 
CROSS REFERENCE TABLE -- USER SYMBOLS 

1666 S435% 
1477% =: 1 489% 
467S5# 
3893 3895 

479e% 

3978% 3396+ 

4403 4721 

2149 2189 
39198 
ellg3 2lee 
eS17 2567 
3107 3153 

l62e7# 17928 
4Y217% 4232 
162e8* 3814s 

19S4* 1955s 
3946 3363 

K10 
MACY11 27(73e2) 

1519# 

4018 

3343 
3965 

1559+ 

4020 

2207 
e621 
3361 

S468 

3813% 
4468 
3854s 

3845 
3985 

10-SEP-76 12:01 

1S9e% 

4042 

2e44 
2671 
3411 

383e% 
44692 
29S4% 

1S9e# 

youy 

PAGE 129 

16524 666% 

472094 4756 

2290 2216 
2730 2357 
3Sle 3562 

3849 2906% 
4S 13% 
4203% 4206s 

3877 3886 
4763 4764 

42664 

4757 

3936% 

4214 

aks 

4319% 

4765 

2395 
2916 
3647 

3954 

4233 

axe 



MAINDEC~11-DCQMNC-B-0: 
DZOMCB.P11 

LADMSK 
LDOISP 
LMAD 
LSTROR 
MAMF 
MAMF 1 
MAMFe 
MANUAL 
MANUL 1 
MANUL2 
MAPMEM 
MAPRB 
MASK4K= 

MEMMAP 

MEMMES 
MMAMES 
MMAVA 

MNDOWN 
MMINIT 
MMORE 
MMUP 

MMVEC = 

NOMTST 

001576 

017777 

001Se2 

025143 

OC2eSe2 

OGel1e 
002120 

026316 

Q-12e4K MEMORY EXERCISER, 16K VER 
CROSS REFERENCE TABLE -- USER SYMBOLS 

3888 

4337 
1898 

44138 

3348 

1909 

L10 
MACYI1 27(732) 

3967 

1948% 

1952 
1798 
4248 

14g 
4025 
3912 
4047 
2196 
2615 
3324 

1682 

3987 

1949% 

10-SEP-76 12:01 PAGE 130 

3999 

190% 

1727 

4795% 

1951 

4001 

1877 

l62e 
4291 

2279 
2723 
2476 

1787 

4797% 

19S2 

1834 

3918 

4754 

1918 

179C 
4348 

2344 
2861 
3576 

3146 

4730 

4007 

4737 

4790 

1923 

1946 
4696 

2405 
3029 
3725 

4395 



MAINDEC-11-DCQMC-B-D: 
OZOMNCB.P11 

NOPES 025430 
QOEFLS 001556 
PARVEC= Q09114 
PBTRP Q124S6 
PC =“000C07 

PESRV 017646 
PEWNC Q262S7 
PHYADR 016356 
PIRQ = 177772 
PIROVE= U00240 
PMEMAP 001536 
PRELOC OQeblel 
PRGMAP OO0E02 

PROREL (025502 
PRO = 000000 
PRI = QO00040 
PRe = 000100 
PR3 = 900140 
PRY = Q00200 
PRS = 000240 
PR& = 000300 
PR? = 000340 
PS = 177776 
PSCAN Oe0lE2 
PSH = «177776 

PWRMSG 025363 
PARVEC= 000024 
RACTAB 001610 

88S* 
4312 

Q-124K MEMORY EXERCISER, 16K VER 
CROSS REFERENCE TABLE -- USER SYMBOLS 

3197% 

870% 
1703% 
1971% 
2051% 

893% 

1943 

908% 

M10 
MACY11 27(732) 

4Y221% Y4OS# 

1460 1491% 
17344 173S% 
1996r —s_(« 19977% 
2073%  2079% 
elSS*  2160% 
2cbS*® ecb8% 
2364  2365% 
C434# C441 # 
eSdee eSil# 
2S31% 2S9e% 
C658 2672% 
e737 =e 74S# 
279S* 279b% 
e874* 2875% 
2e940% 2941 
2991% 997% 
308S*  3100% 
319e%  3207% 
32e88%  3289% 
3470% 3476% 
372S% 3742% 
4YO4Se 4O7Dx 
4Y3S1% 4269% 
4463% 4496s 
4E39% 4es zx 
Sig3*  S170% 

2084 4054s 

3154 3156 

146S* 3732 
474] 

3696 3774 

909% 1434s 

10-SEP-76 12:01 PAGE 131 

3734 

4621 

L435% 

3738 

4629 

4E67% 

4195 

4783 

4320% 

4227 

4874 

4235% 

4907 

4253 

4914 



MAINCEC-11-DcQMC-B-L: 
DZOMCB.P11 

RANTST Q13074 

Reiser bbsead 
RELTOP 016762 
REL 017364 

ROTATE Q16S12 
RW = 000006 
RO =”%009006 

Ri =7000001 

be 

32978 

sa “Bee 
4899 
41958 
3745 

3746 
1147 

4258 
146% 
4901 

42888 

43378 
1687 
913 

0-124K MEMORY EXERCISER, 16K VER 
CROSS REFERENCE TABLE -- USER SYMBOLS 

188 
$191 

1697 

N10 
MACY11 27(732) 

426 1% 

1707 

465% 

2230 

10-SEP-76 12:01 PAGE 132 

4274 

3231 

4282 

3260 

4303 4327% 

937% 

4399 

238% 

4722 
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ee at Pare CROSS REFERENCE TABLE -- JSER SYMBOLS 

1 17S8e Te 
2591 20:5 2937 2036*% 2038 2047 20S4 2076# 2077 2087 
el24 el3} 2iSc# 2153 elbe 2169 2193# 2:94 2209 2216 
2263 eer? 2293 230! 2320 23218  e222% 23238 2325% 22268 2327 
233l% 2332% ¢3334 239S# 23354 23378 23388 2342 e353 2361 2365 
23972 2298% 29994 S34CCe 2403 e4l4 e422 2439 2738 2449 2465 
2491 24398 2509 eSel 2S29# 82530 eS38% 2539 2552 e569 eS81 
2602 2613 e625 e633% 2634 eb42e 2643 2656 2673 2685 2 
27el 2733 evdis 742 ers0% 275! e758 o7bbt 2767 2775# 2776 

=3 S.LCCCLS 6388 889 go4# 1513#% 1523 1$Se# 63557# 1651# 653% 1654 1656 
lébe# 1663 16@2# 1683 1714 I7e2e = lfege = 1724 [727% = 1728 I? 
1772 8 =37?7be = 177 178e# «617838 =61786e = 178 1916# 191° 1822 1930 
18S3# 1865 1866 1906 19l2# = 2315® 2318% 2321 2323 2326 2329 
e336 2338 e463# 2519# 25468  2Sb6# eb2c3# 2650 26°C  ec691+ 
272e0# e729# 2834 2e835# 2839 eB40# e856% e286" 2900 29012 2905 
29e9 30212  3CeS 30e6# 3044s O47% 30be# 3079% 31108 3i27e 
3:82%  3183# 3184 3199# 3200 3202 Se04e 3205 gel! 3213 : 
2edz 3244 ai) 3e58# 3259 3269# 329° 3298% 3301 3392 3303 
23:9 3316 3320#  3358# 3362 3372 3408* 3412 s4é2 345S*# 3462 
36.3 3623 3559¢ 3563 357 3609% 3613 3624 3$73% 3o°4e = 367 
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MASNOEC-11-O20MC-B-0: 1 
Pil 

~~ alel aloha!’ 
of tewwtw 

we www es 

=".0OCICE 
Asa) =".Q22087 

S Cet3de 
=7,.002036 

O-124k MEMORY EXERCISER, 16K VER 
cRCOSS REFESENCE TABLE -- USER SYMBOLS 

C11 
*MACYIL 27(732) 

4136 4137 
41754186 
4410 441 2e 
yug7e = 44a8 
4uS92# 4593 
49%8 49708 
S21#  sd2s* 
Sucve = S405 
Suggs 5487 

es40x 350% 
eS06* 2S17% 
2683% 716% 
3042% 3049s 
3e7 3299% 
35le% 3514 
3919 3920# 
449] 4EQUH 
4640  46b2ex 
5410 S¥le# 
9028 9108 

el4S*# 2153 
e3C8* e234e 
eb63# 2673 
Siws# 3iSa 
S464# 347 
368% 36928 
3866# 387 
4O046# 4097 
4456 4 W4Q4s 
47934 «| 4795s 
$9983e 4990% 
Sic3# $393 

eggs = BB9s 
1433% 14368 
1607 «16142 
1898 «1930 
715 a7 18# 

3004* 3026 
3649* 3649+ 
4O778 = 4987 
4200+ 4215 

10-SEP-76 12:01 PAGE 134 



Dil 
11-02QMC-8=2: “124K MEMORY EXERCISER, 16k VER MACY11 27 (732) 10-SEP-76 12:01 PAGE 135 
li O8055 REFERENCE TABLE -- USER SYMBOLS 

H3e4, 4325, 32 H3BR,H3bRY bp 43873388 age Nig Ngee aes 
Woe 445Ta « 4bbce UGE Se Sd «4455s |e 447Ee «4503513 S 452344524 
4525 4526 4Se? 4508 4¥53S# 4542 4WO86e 8 4Se7% 4Seee 45894 4le# 4613" 4617% 
udole 4éeSe 4609% 4633 «4634 4B HH He S643 EB# = BES# «46724874 
4875 4680# «= NGSi# §=4EBE || 70G = 7077] l® «4712S «4735# «779% = 4780# §=«4782* «= 47a 
4u9iBe 48er  4e4ee 4eSie 4BES* 4e70e 4e74e 4edee 4904e 4Sh7e 49li# 4914s +319¢ 
ugo3e 4924s «= 4G27# «649374938 Su* «= -gSS# «See 64959" «4968s «= 4969e «= 4975" «4977 
4980 ¥98S# 4993 4998% S024 50e5 SOcbe SOe7# SOe8e S950# SOS1* "'OSe*  SCS3+ 
Sos4# S058# 5060 5064# 5065 S063 5076# $077 $079 Scg0*# 5982 5-53 5284 
5086 S5104* Si3l# $132 Si4¥es = S144 S145 5146# 5148 5150 $152 5157 $159% 

i 78 5182 Siss# $200* $207 S2e08# $219 S220#  S22l4 
Se $253 SeS7% $265 Se68# $275 S$e99* $300% S3cls 
Os §322 S324 $326 $336 5338 5349 5341 5342 

$343 S344 S347% S348# S38l# 2iee $383 S384# 5389 5390% $231% $397 ete3 
=] aise 253, S4¥26e = SHere 865439 # S4Se% 453% S#S4# S4ss 5493 5494 5436 

C29S3C 1689 1799 1734 3269 45508 
geo 16 45504564 45698 

4552 «45708 
Oe0SS4 3215 3235 3248 3265 45568 

42 438! 4428 434 4496 4SS48 
GeCsSsc a°0e 2013 2050 2165 3191 3207 3274 4556 45598 
eoaat ele? a3est . 
J20694 1996 2993 2ele 2249 2e73 ees? 2356 2364 el 2389 2417 2425 2433 

244) 2480 2487 2494 250) eSe4 2533 este 2eS34 2e$91 298 26905 229 
2637 e646 2688 2695 7Ce 2,99 e736 274s 2754 evs! 2779 errs 2793 
e7oF 2804 esli 2829 28¢9 2874 2981 28388 2995 2322 2331 2942 2347 
27 2965 esr 298: 2390 e397 3096 3915 3963 32°75 31S 3123 3334 
"V5.8 

020609 3368 3418 3483 2539 3569 3620 45668 . 
177S7e 7368 823 839 1490% 1983% 569 38:9%# 44342e 4352" 5459 
177574 ne Pe 
177576 7388 
172536 7258 
601200 be4s 817 858 860 L146 2433 1sor 1578 
Clecect 786 14258 
092640 =¥-48 872 1426 l4c88 
Oase Bee i953 19638 1964 3743 3788 
afaiddé < 

901236 S448 8 =61439 L441% [449% 1487 1$80 1649 e222 e2e4 3:49 3°36 4289 Hor le 
43¢2 43244 43297 440} 4420 4664 4678 4689 4698 4695 4724 4922 4930 
4843 4B46 

930176 7838 1441 
090901 6828 
900991 67c8 682 

0992 6718 681 
090004 6708 680 

6698 679 
920020 6688 678 
099040 6678 677 4724 
020100 6668 676 1649 3148 
090229 6658 675 3736 
99C400 6648 74 cece 
£91000 6638 673 
CoGS8 6218 



MAINCEC-11-DOQNC-8-D: 
DoOOMNCB. P11 

S25241 
003064 
CO9034 
990014 
0231526 

O-124k MEMORY EXERCISER, 16K VER 
CROSS REFERENCE TABLE -- USER SYMBOLS 

36028 
36398 
1986 

2229 

Ell ~ 
MACYL1 27(732) 10-SEP-76 12:01 PAGE 136 

4WreB# 4750 7Set =64753% 864754 4769 
aah H737% 4758 4760% 4761 4769 

3860 3862 3864 3876%  3981% 
95:%# 3956%  3957# 3959 3361 3963 

3879 3283 3949 3342 3959 3361 
4740% 474% 4744 4746%  4747% = PSE 



MRINCEC-11-D2QMNC-B-D: 
DIONCB.P11 

TST5A 
TST. 

$20W9 
SCEVCT 

00S214 

oOlele 

4S778 

3804 
1776 

32788 
328S% 
2672 

5258 
S225 

1182 
1264 
4as4 

$:80% 

9568 

3748 

S3548 

O-124K MEMORY EXERCISER, 16K VER 
CROSS REFERENCE TABLE -- USER SYMBOLS 

3905 
3177 

2858 

S229 

3806 
3183 

41278 

5256 

4175% 
1173 

9588 

4BS4 

MACY11 27(732) 

3810 

5259 

4398% 
1176 

4864 

5263 

1179 

4889 

10-SEP-76 12:01 

5269 

1188 = «1431 

4895 4940 ~ 

PAGE 137 

37048 

59¢8 

41738 

5034 

4570 

5 ! s4 



Gll 
MAINDEC-11-D2QMC-B-0; _O-124K MEMORY EXERCISER, 16k VER MACY11 27(732) 10-SEP-76 12:01 PAGE 138 
D2MCB.P11 CROSS REFERENCE TABLE -- USER SYMBOLS 

DEVM 001260 lee 
GA505N  OL4SSE By: 3781 37878 

te. 024366 6319 53508 
SENDAO 914546 303 «37838 
SENDCT O14E02 37678 
SENDMS 014562 vr0 37898 
SENULL O14S77 3777 373e8 
SENV. 00222 98eu 4836 = s«S1330S«s«S203)0—Ss« S42 
SENVM = OD 223 ge3u 447513505140) Sas 
SEDP 4452 3735 3737 375Be 
SEOPCT 14474 "548 3768 
SERFLG 091193 9298 4652 4684 4686 4692# 4802  4619% 4@54 
SEQMAX OD1!i5 9358 4686 4709% 4802 
SERRSR 22036 1690 1703 1710 1735 1997 e014 2051 2091 2128 2166 2213 2250 2274 

SERRPC 001116 9368 1162 1164 1166 1168 1170 1173 1179 1182 1184 1186 4827% 4828+ 
4829. «48SH SssB70.CtCi«WUZ'?; 

SERRTB 092314 1156 =s-:12918 
SERRTY 922230 4832 48628 
SERTTL OOlll2 9238 44834 4e2be Yes - 
SESCAP 001170 9558 4708 4849 4851 4@s¥ 
SETABL 691222 9818 
SETEND 991326 10358 1058 
SFATAL 01204 9748 «S246 : 
SFFLG Q241S2 Si94e 5197% Seyg  So4ge S2798 M 
SFILiC 901154 9528 5157 519i 
SFILLS 901153 Q5ie 5141 . 
$GOASR 001120 Q378 1162 1164 1166 1168 1170 1:73 1176 11791188 = 3703% 4174 «= 45508 

ussge 4 4oboxe §894SERe «60 S67e «86=—- 45658 . . 
SSDDAT 091124 9398 il62 1:69  w166 1170 1173 «41176 1179 ©3707 3709 4l72e 45S1% 4569 
GGETUS O1ue3¢ 37788 
SHO = 009500 03 
SHIBTS 001226 10538 
SHIOCT 923236 1866 1879 1890 1893% 1895 1906 SOSi# 50938 
SICNT 001104 9308 4699% 4700 4702% 4801 
SILLuP O90749 984 91S 
STTEMB 001114 9348 4809# 4838 4eS4Y 4867 
SLF 001200 9638 4854 S023 S034 sos4 $191 
SLFLS  %241S1 Sees 0S s(«S2S0e «= S278 8 7 . 
SLPACR 001106 93l# 1964% 1965% 2229% 4690% 4706# 4711 4789" 480i 
SLPE8R 001110 9328 4690 “707% 480i 4948 
SMADR} 001234 995s 
SMEDR2 001240 10038 
$MADe3 001044 10068 
SMEOR4Y 001250 10098 
SMAIL  OOle02 Q7ee «1054 = 1058S 44S 1988) = 2032 = 2070) tll «= 2472190) 2280S) 2239S 2263 

2287 «= 2313)s«4S1)~=SsiSBHS2HGB)2Sso28SH)=Sss«s3039Sss«iS34SSsi09HsC(i‘sSST. SCPC 3509 
3558 3608 3645 4705 4836 §133 

SMEMS1 001232 9938 
SMAMS2 OOle 



MAINDEC-11-DcQMC-B-5: 
CROSS SEF DZONCB.P11 

SMAMS3 

SFASTM 
SPRINT 

SPRIOR 
SFWRAD 
SPWRON 

SSWREG 

093254 
200734 
099610 
000730 
000656 
001176 
022536 
Q2eS64 

- 023066 
006910 
000744 
021C46 

= 000019 

001224 
0034 SSWFMK= QOC340 

STESTN 001206 

O-ic4k MEMORY EXERCISER, 16K VER 
ERENCE TABLE -- USER SYMBOLS 

1094s 
10Cvs 

2970% 
3039# 

S248 

S406* 
47108 
376e% 

5091 

ellls 
314S# 

H11 
MACYI1 27(732) 

S260 Seb4s 

2060 20998 
ecBle 23048 
3378 34268 

S4338 

3771 37893 

1569 1587 
3747 3769 
4776 4UBeY 
S001 S007 
5498 

5094 519i 

2188 2203 
3352 3492 

4YBY4E 

ble 613 
2147 2190 
3296 3357 
4653 46S4 
4694 4695 
4846 4854 

4680 4681 
2147* 2190% 
3296  3357% 

10-SEP-76 

2101 21358 
e4Se8 2555% 
3428 34778 

4697 4716 

1600 1610 
776 4183 

4833 4863 
5009 $013 

2237 eel 
2452 3503 

614 615 
2208 2e39 
3407 3457 
4655 4556 
4707 4710 

2205*  2239* 
S407% 34572 

22632 
3508% 

12:01 PAGE 139 

2e97s 
35538 



STIMES 
$TkS 
$TkS 
STMPO 

STMP1 
STMP2 
STMPS 
3$IN <= 

‘Te732 

MRINGEC-11-DCOMC-B-D: 
D2QMCB. P11 

OC1166 
OO1144 
001142 
901156 

CO1160 
0011$e 
001164 
090032 

091150 

023055 
024674 

34-444 
032210 

001622 

“SASTA= SSREES 

867% 
478 

9588 
494 

3182 

3197 

O-12e4K MEMORY EXERCISER, 16K VER 
CROSS REFERENCE TABLE -- USER SYMBOLS 

3760% 

3205 

4405 

3e4e 

11 
MACY11 27(732) 

1173 

804% 
1432 
5191 

4364 

4703% 

704% 

1179 

8068 
14598 
Sees 

4408 

10-SEP-76 12:01 PAGE 140 

4801 

4705 

1182 

8078 
1461 
S3S4s8 

4423 

4710 

4479 

4718 

1186 

4536 

478C 

4877% 

3258 
3793 

3705 ¥OSc# 

21478 802177 
2c878 2304 
e84S 2348 
3376 240! 
3602 ©6368 

yec2 492! 

4979% 

94 1042 
yacl 4808 



Jil 
MAINCEC-11-D2QMC-B-0: O-lc4K MEMORY EXERCISER, 16k VER MACY11 27(732) 10-SEP-76 12:01 PAGE 141 
DIOONCB. Pll CROSS REFERENCE TABLE -- USER SYMBOLS 

-$X = O013e6 10428 1047 
3X9 007324 24628 
~8X13° 911674 30408 



MAINDEC-11-DZQNC-B-D: 
CROSS REFERENSE TABLE -- MACRO AHMES DZQMCB.P11 

ABORT S98 
CD c9e8 

24] 
626 
8Ce 

CKWDe S9ce 
2491 
2706 
288s 
30: 

COMMEN is 
ENOCOM lt 
ERROR 6258 
ESCAPE le 
GETPRI ls 
LDPOR S9e8 
MORETA 3188 
MULT 18 
NEWTST 1 

esss 
POP le 

4513 
PRINT 5928 

1926 
PUSH la 

YUE 
ROCHR S9cs 
RODEC S9¢8 
ROLIN S928 
RDOCT S9e8 
REPORT le 

SREG S928 
SAVREG S9e8 
SCOPE 626s 
SCOPEX 46468 
SCOPIN 46468 
SETPRI ls 
SETUP i8 
SIMTRP 5928 

6102 
SKIP ls 
SLASH 1s 
SPACE 7258 
STARS 1s 

1093 
1717 
e066 
F-¥-4:5 
eSis 
2863 
3c3e 
3749 
4101 

848 

4033 

Q-124K MEMORY EXERCISER 

ae 

344 
2686 
e8er 

:SK VER 

4085 
12S 
485 

2700 
2879 
3066 

2352 
2580 
2767 
est 

1961 

3772 4619 

Kil 
MACYI1 27(732) 10-SEP-76 12:01 PAGE 143 

4197 4255 4299 4339 
e210 22c47 e271 2295 
2499 eSee eo31 2540 
2734 2743 e7Se e759 
2893 2929 2923 2938 
3114 3lel 3233 3263 

2369 2377 2413 e4ee 
2595 e602 2624 2634 
2783 2792 e801 2808 
e%6e 2963 2978 2987 

4627 4781 4872 4905 

4YS46 4549 4573 457 

e354 
2582 
2768 
e945 
3cle 

2430 
2643 
2817 
e394 

4912 4925 49793 

2452 

4503 

1689 

4422 

5056 



MAINOEC-11-D2QMC-B-0: 
CROSS REFERENCE TABLE -- MACRO NAMES DEQMCB. P11 

TYPBN S9es 
TYPBYT 5928 
TYPDEC 18 
TYPOS S98 
TYPE S928 

18544 
4609 
$001 

TYPNAM ls 
TYPNUM 1s 
TYPOC S9e8 
TYPOCS ls 
TYPOCT 18 
TYPCN S928 
TYPOS S928 
TYPTXT 18 
SCKWD S9e8 

2371 
2S97 
2785 
2964 
3313 

SINON S9es 
SINMM S9¢8 

e464 
3107 

SMMON S928 
SMMJP S9e8 

2466 
3131 

SSCKWD 5928 
2356 
e584 
2770 
2947 
3207 
4433 

SSCMRE 9188 
SSCMTM 9188 
SSESCA le 
SSNEUT ls 

2659 
SS$SKIP 1s 
. BGHD 36288 
Cll 31348 

5095 5099 §109 

Q-124K MEMORY EXERCISER, 16K VER 

5191 $285 

2904 
2180 

1569 
3776 
4886 
5088 

Lil 
MACY11 27(732) 10-SEP-76 12:01 PAGE 144 

5355 5505 5508 S644 

3019 3024 415] 

1587 1600 1610 1632 
4183 4959 4377 4456 
4888 4892 4894 4933 
S090 3153 5345 S416 

S646 

1569 
4494 
4939 
S488 

$7893 

1813 
4519 
4983 
S498 

2304 

$791 

1819 
4581 
4990 

$843 

1827 
4602 
4996 



MAINDEC-11-D2QMC-B-D: 
CROSS REFERENCE TABLE -- MACRO NAMES OZOMCB.P11 

EQUAT 18 
ERROR S3¢8 

2357 
2585 
ervl 
2948 
3208 
4369 

HEADE 18 
KT} ls 
SCOPE $928 

2848 
SETUP - Ie 
SWRHI le 
SWRLO S928 
IM? 21988 
SACTI ls 

.SAPT 1s 

. SAPTH l# 
SAPTY ls 

.SASTA 1s 
-SCATCS \g 
-SCMTA 1s 
. $082D ls 
- $0B20 1s 
-SOIV 18 
. SEOP 1s 
. SERRO a 
SERRT 18 
SMULT i 
SPOWE 1s 
SRAND 1s 
§$ROCE 1s 
SRDOC ls 
SREAD re } 
§R2AZ ls 
SSAVE ls 
$5820 it 

18 
1% 
le 
1% 
ie 
1s 
1g 
ls 
is 
ls 

59es 

S928 
S9es8 
S3e8 

4B46 

O-1e4K MEMORY EXERCISER, 16K VER 
M11 

MACYIL1 27(732) 10-SEP-76 12:01 PAGE 14S 



MAINDEC-11-D2QMC-8-0: 
OZQNCB.P11 

RDC 1541 1865 
ADCB 3679 
ADD 246 8S1 

1950 1965 
39 Pat 
469 46 
S311 $319 

ASL L332 1533 
333 3956 
4881 4882 

ASLB 1$57 1804 
RSR 843 852 
RSRB 3975 
BC 854 1713 
BC 84S 227 
BEO 82e 863 

1733 1757 
e223 e243 
2493 2500 
2708 2735 
2887 e834 
3074 3115 

3994 3998 
yo4g ay 
447Y 4S07 
4751-4759 
Sele = S206 

BGE 4701 5183 
BG 3765 5067 
BHI 1868 1870 
BHIS 4719 «4727 
BIC 15291566 

3227-3230 
4760 4763 

BIS 15231524 
3891 3892 

BISB 1597 4867 
BIT Bo3 1487 

1900 1916 
2153 2169 
269 = 3613 
3156 © 3200 
3625 3653 
3877-3878 
3959 3961 
wo42 «4044 
4426 «4471 
4761 «4765 

BITB. | $442 5138 
BLO 1664 1788 
BLOS 4770 4972 

L S069 «= Sie 
BMI 1795 1915 

Q-124K MEMORY EXERCISER, 16K VER 
CROSS REFERENCE TABLE -- PERMANENT SYMBOLS 

19le 

858 
2000 
4068 

4608 

860 
2075 

5476 

1550 
3204 

N11 
MACY11 27(732) 10-SEP-76 12:01 

3992 

PAGE 147 

1964 «1911 
3254 3872 
4274 = Yoge 
Seve © Seed 
3223 3204 
46274993 

1631 1688 
2039 «2126 
2432 «e440 
2645 2687. 
2619 2828 
2996 3005 
3313 3267 
3853 3861 
3976 «©3984 
420244213 
4396 «4400 
4723-4725 
4994 S065 

1951 2225 
474] 4745 

3177-3229 
5327 5308 
1801 1917 
2077 2095 
2449 24E6 
3098 (3131 
3423. (3474 
3960 3862 
3942 3944 
4020 «= «4031 
u288 4397 
4744 4750 

4366 4910 $231 
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MAINES SL1-D2QMI-B-2: 0-1 24k MEMORY EXERCISER, 16k VER MACYLL 27(732) 10-SEP-76 12:01 PAGE 148 
DTgMS3 LPL! CRISS REFERENCE TABLE -- PERMANENT SYMBOLS 

SNE $:9 924 823 966 gC. i432sdHSH=—s1N70satBeSsHeS S22 1581 1595) 1899s at 
3662169) 18S93) TIS 7251739771797) s«-1789)—SssBO® «= 1813) 1841 = «1843s i876 Ss e8 
is4i 0191 19:9 1382 1924 1953 197d) e002) e018 = 039 20552078 «= 2096) all? = 2132 
e184 gi70)— 3195 Bet ee? eS e782 302 e341 = 2343 382289 HDR HON 2447 
S4EQ = 4g? = 350! 2519 «= eS47 e550 25530 e579 hI] «= 2614 2651) e854 657) 574 8717 
e722 383° oa420( bkeC(its«é‘iQG:«SCiéi«‘iwGCCié«HDBs«éd32BSCiC304B=Ss«éC0SOs—«CéiéSSi‘dBGC(OC«C‘éBe)2Ss3C8H S387 
3039 3:28) 03130 Sige SSS? 3184 317 3185 3201 3212 3214 3245 3304 3347 
33:9 333303374 HB4 KF 3625 3575 3626 3656 2664 3721 3733 «#3737 3739 «(3741 
3335 3837) 3844) = 3859) 3863) 3871020 3878 = 3854 = 39153929) 3931394; 945 3960-3964 
3572 eg 86823 —s4C32——iHO9S SISO eR CBB 0 s2TL «= 4832828 )=S 427844337) )=—S 4938 
33574368 8SG St] a]? 49Q FE DGG S18 20 57@ 0 EBO 
395 SES SGQSES SECT PSS «= THB7ERC#? u77479G0—i«$79Q—4B]:37 
435345634918 «46794981 = S009) 5005 = S020 «= 5134) S14 S143 S181 $158) 5172 = 5179 
S284 $2100 S213 S245) S261) S32) «= 5408S 5437 5484 S492 

ge: Sym 1554=—ssaSS58)0Ossai*8)=Sss1805)=Sss«a1873)0's«3eu?)=S soe 23841 2S 3874) Sey 3768S 4492 
4512 4518 = 4BS4—s SEP) 5128 = S178) SsS3ce 2S s5337 )~3=— 5407 

Bg 5:5 856 895 916 1426 1440145?) 1475s sdSH2 = 15551605 )=—s «1629S s«15HDSs«dES7 «= 3899 
ra"Y 19221923 2230 eSB 3194S 3219S 3251 3658 = 38823788 «= 3668 «= 389. 3698 = 399" 
3563 $973) 802 BG 5364180) 3H iL 48F2 38S 4431959404514 45H Ea 
aos6 S60 45B4N SSH GOH? E73 ETRE] 48944787 SYS 87H) 4509495 
4921 483549925393) S012 «= S015) = $078 «= S092 s$13d S155 S165 S174) = S810 S196 5218 

ay: se36 -3 2 -§3i8 «= 533505385) ssSH00isiSH2e 2S SH4a—is«éS HBO 

ev3 3695 
weew ees t 

CR 814 $3] auc 967 899 1430 144H.—Ci«‘<‘iHS CSS OHBS—sLHEHSCOCi«dLHBH «=sisLHT,—C (ass? 
Ste o:8i4 06 iSiS 3831018? iS83. «1590 «44189: ‘eb: 1662 1865 le72 1695 i636 !730 
1754 40 $7550—is«d1767)0— «1768 = i839Ss«1851 = 18521853) 8621963) 1854 = 1955) 2288) 31S 349 
S462 BUT S16 2566 203040 )= 30583151 = «3239 3hG2 3677) 37300 378087 =O 80a 2S :809 
3ot: e150 3814 = 3B1S) 3818 «= 38173827 += —382e = 3832390; «= 3805 0sS PS egy = 4239 
3293-44288 = 4327) 4329034240 HECHT HES HES 4699 QF ERQ «S51 
#3 4533 W759 PP? 4866 4923 4969 4999 Sdb2 SC63 S272 $313 $399 s44s 

ou R2 388 14@5 9317 3731 3978 #4692 ScoS S021 Sscer Sisc $249 $259 S251 §339 

CMD S22 14310 s1443—ss1MGL = sdIN76sIS4S)=—s1SH7— ss $607?) thEH— «1659 16831700) sre?) = 1941865 
7655 is8S)ssgg@ = 1908 = 1909 1384) 20!) «= 2088S ates B13 22102226 «= 224? 2271022395 
esc4 236203370) 2378S HIS = 423 431) 0439 47B 8S ade N99) S220 3531 = 2540 
2582 «= 5890S sB59Hi2HDsC SSCS SRY )=—SsBS S893 700 ares ras 43075303755 
768 420s oor?r)784)=—se793)Ctéi«é2?S(iiSi1S «= Be? 20S B72 97 2886 29933 3929 3329 3933 
255 2954 = 8963 8970 897 e998 2995 3094 = 39130 3066 «= 3073) i310 386303138 
3295 403233 's«3242)=Ss30630 33120 ss338BCiC(iSHLSC(i‘#@KES?s351P ST OCOEIB 37390397: = 4623 
7173 4195 4269 W277, «43160 432243 BTH NPEOCPl2 P26) 473D 783 7L 4S? 

COMPS 2048030722 CBGS CTH ssBBHEsid?P 4999 S004 5919 5966 5268 $133 Sia 
; 769 5157 £176 $182 Ses . . 

oo 1617 2074 «= GBS «= BIS]. «= BIEL «=—«s«2317Ss2318 «= 23600 «2368 = 23768 «= 2384 «= 2397 )=—s 2397) 23398 )=— 2399 
e402 a421)0— e429 437 eS uB50S)=— S08 = eSB «S529 S37) 3539 as4e «= 5510 352 
2Eli>)—ssbbSe)0Ssh23)SCHL«=SsCHHD = BESS 740 0 e74T H9 TSO ES hE HBS 
e760 791 78S) 800) 81S) = e816 «= 824) eReS 92h) 927 2935 29382395: 3952 3369 
2361 e976 2977, «b3BS)Ssie98E)=Ssi«s300))«Ss«s3022Ssi3020S 302i «= 3053) 3085S s3061)«=— 3083308 30855 

cOMB 228i ; 
BEC B28 «1481 0s 1S26)s1619s«1635) Ss 1BHO SC 20H «2340 2385) 4D) 44h 250H 0 2S4H 25493812 

zEE0SsiESS)iC271G0~SsCiB2E «S902 «= s30220 3047) ss 30N9Ss«379)—Sss«sd308) 03088 )0Ss3le>)=—S129)s88S5 SSE 
3555 3659037200376 149sSEF?)=— 4181) 434689) SB) 8988685483043 



Cle 
MAINCECH$11-DOQMC-B-0; — O- 124k MEMORY EXERCISER, .16k VER MACYIL 27 (732) 10-SEP-76 12:01 PAGE 149 
DLONCB. PLL CROSS REFERENCE TABLE -- PERMANENT SYMBOLS 

c . 
161 S164 S406 5418 

ENT é2s 
HALT =3) 97 B94 915 «15721838 3420~Ssi3875.—'s«9913-s«RS «S478 s«4H97— «SH 

woth BE 854g BG a 
TNC 9°90 —«aNS3.s«‘«dGDSsi‘dLS?:=OCSBE)B1HSSCiC«dLGSGSs«OT~= «3159 = «3284S sskG2)S3k7E C3724 ~Ss«37a 

avi 26 

oMF "86 wooe “39 790 731 820 850 861 869 : 1463 1$73 ry 1845 1986 
2459 eS$e2 2bEE 28Se 303% 3150 3160 3166 3283 3287 3355 3405 3455 35C5 
3695 3643 3669 3693 3°43 3°88 4714 

o5K gS4 87s 910 1455 1491 1493 1516 1560 1561 1569 1584 1587 1690 1604 
1625 132 163? 1869 1689 1699 1702 1703 1709 1710 1734 3735 1752 1759 
1833 1819 1826 182° 1832 1954 1860 1881 1887 1326 1938 1344 19E5 1971 
1990 1991 19% 1997 2033 2007 eCog 20:3 2014 2019 2030 2034 2035 2049 
2935 2050 2051 20ss 2068 e072 c073 2079 2083 2084 2030 2091 2097 21993 
2114 2138 2lee 2123 ele? 2:28 2133 e145 2149 21SC 2155 2159 2160 21ss 
elrl €188 2192 2136 2203 2207 22i2 2213 2218 2237 224] ec44 2249 2250 
2cbl 2265 2266 2eb8 227 2274 e279 eegs 228° 2290 2292 2297 2298 2303 
2316 2344 2350 2356 2357 2364 2365 2372 €373 2380 2381 2390 2395 2405 
2417 2418 2425 e426 2493 2434 244] ede 2451 2456 e464 2465 2468 2474 
481 e487 2488 2434 2495 2501 2592 2511 2517 2524 ese 2323 2534 2542 
ess4 2553 2567 2568 es7i es; 25e4 585 2591 2532 <59 2599 2505 2606 

2622 2629 2637 2638 2b4e e647 2658 2663 2671 2672 2675 2682 <$88 
es3s 2636 2702 2792 2°03 2710 e723 2°30 2735 e737 eres 2746 2754 
?be Tro er?) 24 2,80 2786 2787 er9s 2796 2994 2895 2811 2812 2929 

2929 2839 2843 2849 2957 2858 2861 2868 2874 287 2981 2882 2998 e939 

3953 3CS$ 3068 3069 ; 976 3085 30932 3:90 3107 3116 3117 3i22 3124 
2.43 3: 2153 3161 3162 3169 3170 3191 3192 3207 3208 325 3216 3235 
2248 3249 2265 3e$6 3274 3e7 3¢38 3289 3294 3299 3334 33135 3324 3352 
3284 3358 3269 ra) 3402 411 3414 3413 3429 3425 3452 3461 2464 3469 
S476 3503 25ie 3515 3513° 3529 3526 3553 3562 3565 3569 3570 3576 3603 
3615 3620 362! ( 3640 647 3686 3622 ail 3725 3728 3742 3745 3746 
3769 3775 377 3782 3912 4009 4095 4099 417 4193 429° 4229 4259 4295 
4353 4369 437 4381 4362 4384 4428 4429 4432 4434 4495 4437 4456 4463 
393% 44 OH 4519 4521 4602 4699 4622 4630 4732 4775 47°94 4924 4922 4833 

5089 

Mey O:§ 817 825 826 827 830 832 32 834 835 836 83° 928 333 
889 

896 302 303 904 305 956 907 903 309 9le 1429 3433 1434 1435 
1437 -438 144] 1442 1444 1445 1449 1460 L464 147] L472 1473 LY74 Aare 
3479 i4e0 1483 1489 1507 {$08 1599 1$13 1519 1520 1$25 1$30 1S51 1559 
1S&+ 1565 157 1582 1592 1596 1603 1614 1626 1627 1636 1648 1651 162 
if6E 1682 1683 1684 1686 1694 1695 1706 Iv2e 1v23 lrer 1°28 Iv2g 17$3 
1763 1772 1774 1789 1816 1822 1825 1830 1837 1938 1994 i350 1989 19° 
L892 233 2594 1902 1993 1930 193] 1936 1943 1945 1963 1964 1983 1992 
2Cid e032 2070 2976 2087 elll 2147 2130 e191 2193 2205 2205 2c09 2224 
2249 e24e 2245 224 e263 e264 2269 2287 ec93 e313 2314 2319 2329 232! 
e223 e2e5 e326 2327 2328 2330 é331 e332 2333 2335 2336 2337 2333 2351 
E36: £369 2377 2396 2410 e4le e414 edze 2430 2438 e451 2463 24r5 a4er 
e491 2498 25:8 2519 eSel 2530 2539 2564 2S€5 25° 2579 2381 2539 es3s 
ee20 ebee cte3 eees e634 2643 e668 e663 2670 2590 2681 2¢33 2595 2532 
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O-124K MEMORY EXERCISER, 16k VER 
Dle 

MACYI1 27(732) 10-SEP-76 12:01 

5132 5:37 5145 $159 
5e46 SeS¢ $253 525° 
$302 $203 5304 §3¢5 
$382 $339 $390 $391 
S454 5455 S461 S469 

3167 3174 3175 3381 
4839 4924 4958 a 
5308 $3.2 $326 $329 

3856 3938 ° +065 
S405 S462 S463 S464 

4111 4112 4113 4114 

4218 4219 4616 
ease S446 
40 4100 4122 4154 

PAGE 159 

e742 = 2751 
2839 = 2840 
esc4 § =§=62905 
2234 3093 
3085 3072 
3.30 3197 
3237 = 3399 
3372 8 =§=63407 
3466 ©3473 
3564 3566 
2651 36S2 
3709 371 
3829-3833 
3310 2918 
4035 4045 
4129-4130 
414? HIS] 
4175 «4186 
4238 4250 
4328 = 4337 
4422 4423 
4478 = 4503 
¥SS4Y 4555 
4593 4612 
4669 4670 
4735 4737 
4874 4877 
49549-4955 
soss =: 560 
$199 5200 
5268 §8©=6 Seb 
$303 «$3 
5297 S404 
S470 S479 

3eS2. 3255 
4992 86-4989 
$338 $382 

yo6" $811 
S465 (S456 

4115S) 4h 

4191 4283 
5186 5254 
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OZSMCB.P 1! SROSS REFERENCE TABLE -- PERMANENT SYMBOLS 

SUB 299 2094 2 222 222 330 332 3 3698 3791 397 4027 «493744179 
ir Ge4s cane esta a3 Ett aR84 i539 $334 i352 4306 4568 4600 

. S214 = $259.31 
Swag 3222 
TST 318 82: g651439'sisatB9sSe? S48) = «1898 = 608) s«o2e2 = 1630)=S «1854 Ss: 1867 

17320 isi738)siaTSBSOC«dLT?S:~=Sstia?PP PSO) «1831 )~=Ss«saB88)=Ss«éais90)—~=ié‘étS§@S)«=Ssiéd3932)=—Sss1E4GRSs«1'98:7 
3184 3225 3657 3717 3718 3728 374 3839 330 $333 4097 4925 4C56 
3251 43!4 4340 4348 4365 436 43? 43? 439 43 4410 4418 4424 
u479 44S) 49a BSB SHS17)2—S S37, s«YS77,—s«S79—Os« GP 4697 4718s 
yeri out? 4ye43.4849'si4831)0 98004893 SOe4)—SsS07S9)—SssCiS09BCtC‘“SS‘LH—<(tés«‘CS'SP2—(iés«CSL 
S234 S242) S24 )—sSe8DSts«éS 2??? 53200 460 $330)0's«sdS4ig—i(iSHSSsCSY 

7S"B 1533 Bye 30794491 0Ss«44S588 66S 4684 4902 4956 6127 Si7S S201 Sele 

JASSIY «= «OBI 92 §558 $581 
“ASC TS 1459 3789 4942 So32 S09 sSi6 5519 SS23  SSe7 $529 #5530 

sss s565 SS72 557 ss7r ss «Seer =Ssi«iSSSiSsi«ésSS9S~=Cfs«éSBSsé“‘GEON«=COSBIO «CCB IS )~—s«SB 22 
5638 460 S641 )0=Ss«CSB4?)—Ss«CSSS2)SsC*CSEST OO CSS630Ss«CSHB9Sts«é*S'P’ 5681 5687 §694 §792 §&712 
S7uzsiSTH?COSSHCOS75G9)CiC*SROCSTHCGP?CS7BQSCS785)~=Ss«éG793Cé:s«*7wSCé«‘“dSOSC(<é«éiS DG 

7 5316 S822 i#§828 #5831 5636 5939 
BLKB 3-033 
Biaw le73 $354 
BYTE S28 934 935 950 352 95 
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-ENAPL L592 
TEND 5865 ; 
‘END. = §930=~—«“‘“cgS): G03) 6131S sO ‘<ié«C*iw IC (PSL 72S 7H. SL 

708 OH (ass HC(<‘é‘éz SOIC GE KB (ass GHG 
8 460 5S—( i (aL ES HH’CC(iti‘itSCt S10 ost 
13171818 = 1019s«1ded-182l)= id2e 1023) cad D258 1087?) 1838 
7032019331038 1037, s«1538)= sed? = s1049SssideoSsstod2 = indy tid) THS 
i137 1234—s«*d1BB4 seme s1S2r1HeH 19331438496 1481 45S 1459 
S72 IS44 12,1677 s1eBL «= 1691S 1692) 170m s170S)=171l,—SstTh2~—s1718 
iyo «1751 = ssi7eess«17HHSC«d1BCB «=O 1811 «=s1B48 «= 850 «= «1988S 1968) tary 1975 
1989 «61988. = 1989 Ss B003 eod4 = eats )= ated 2020) «= 202] )=s Bee) 20a 
ec4o 3041 0522053. 0S «Sans? = aS abs? )= 070 2071 
eng2 097 N88. = 100) 2101 «= 21072108 = ell )«= lr2 «= 211B «= 2119 129 
2:26 «62137, 143 BMH 147) tHe = 15S) = ISR LBS lb B71 172 
2179 «BBD BisB «= 187 = 2190) 2191 «= e13E)=— 197 = 2199) 200) Ben] )= 288 
22:5 e18 «= 219 231) 2233 23H 23S 3289 4D OH 3251 
3268 92259 «26D «= bd eG 27S) Be7hCSCCé7Q—seBOS3e82 )= 2383) 23 8H 
2309 2303) 2304) 2305) 30H 2023072319 234 42H 37 23492358 
22573740 2375 38223838380 3391 395 4g Wop 489 34g 
2427 428 = 2435 2G 2443 HUBS] S52 453 454 = HSS HE] 
e471 2473 «= 4B2 «= 4B e489 HS WES? = 2503 SON = S12 3512 
2527 2595 53h 24H = oS SH ssS = as5h 2557) a5e hE BEES 
25 2586 «= 2587 «= 2593 2594 «= BEND 2601 7 9608 2615 2615 36:8 77 2607 
2639 2640 2648 2649 2658 ets3 2660 2661 2662 2668 2669 2675 cbr 
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“-DOQMC-B-0: Q-ie4K MEMORY EXERCISER, 16k VER 
CROSS REFERENCE TABLE -- PERMANENT SYMBOLS 

Fle 
MACYIL 27(732) 10-SEP-76 12:01 PAGE 1Se 

3145 3146 
3268 3276 
3351 3367 
3425 3426 
3$02 3508 
2576 3577 
3639 3645 
3778 377 
4OS4 4073 
4193 4195S 
4419 4430 
46 OY 4625 
4695 4699 
YOUR 4853 
S036 = 5045 
5442 $506 

679 680 

740 75! 
914 218 

1011 1012 
1028 1929 
1144 11593 
1458 1497 
L741 1750 
1998 3902 
2056 © 208 
c.il eri? 
el7i e173 
2c05 eels 
2259 eebe 
2309 2313 
2405 2407 
e470 = e472 
2SsS 2$S7 
2619 © 2630 
e697 era4 
2306 28i3 
2883 2890 
293e 2999 
3977 3084 
3141 3144 
3316 3323 
3467 3429 
3504 2508 
360 3604 
3°54 3755 
3825 3322 
4124 disé 
4383 4391 
4576 4623 
4685 468b 
436 © 4843 
5o34 S035 
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MAINDEC-11-D2QMC-B-D: — O-1e4K MEMORY EXERCISER, 16K VER 
DOQMNCB. P11 

FOB 

- IFP 774 

CROSS REFERENCE TABLE -- PERMANENT SYMBOLS 

so9g9—i109=Ss«S1330S's«S191 0195S S198 
° 574} 5843584 
AG “eig “El "Eas ree 88 
1 ce ios «= tere BRR 
17420 «1751—ss7h2s176H S808 = s«1811 
2008 2015 20 2019 2020 «= ade} 
ecsg 8059 2060) 2067) 2069S 2079 
eid. elld ©2118 = 2119 21292132 
e1s7 2170 171. B74 = 8177S 2178 
2290 2202 + 2e04 = 2205) ely 217 
2254 2255 2257 2058 2959 2260 
2086 «6228? «= 2889 302 «2304 = 2305 

Gle 
MACYL1 27(732) 10-SEP-76 12:01 PAGE 153 
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MAINGEC-11-DcQMC-B-D: O-124K MEMORY EXERCISER, 16K VER MACY11 27(732) 
DZONCB.P11 CROSS REFERENCE TABLE -- PERMANENT SYMBOLS 

2461 2555 2564 e659 e668 2845 28s4 3030 3039 
33:6 3407 3426 3457 3477 3508 35e7 3558 3577 

MACRO 1 $92 6lr 918 197 2198 3134 3326 3376 
~MCALL 522 res 965 1436 
MEXIT 1036 
NLIST S9e 604 616 i) 774 781 918 954 

~ITLE $93 
WORD 781 ° 783 794 795 805 876 877 878 

933 936 937 938 939 940 341 34e 943 
973 97 : 976 rae 378 979 984 

1930 i033 1032 1033 1034 1053 1054 1055 1056 
1067 1068 1069 1070 1071 1072 1073 1074 1075 
1982 1083 1084 1985 1086 1087 1094 1095 1097 
1108 1110 M111 1113 1114 1116 1117 1118 11eS 
1136 1137 1138 1191 1456 1494 1517 iS6e 1570 
1704 1711 1736 1814 1820 1828 i8S5 1882 1927 
2069 2092 2110 2129 2146 2167 2189 e204 224 
e209 2358 2366 2374 2382 2419 2427 2435 2443 
2538 eS44 eS60 2586 2593 2600 2607 2630 2639 
2738 2747 2756 763 e77e 2781 2788 2797 2806 
2890 2897 e9e4 2933 ese 2949 2958 2967 2974 
2070 3077 3118 3125 3144 3171 3193 3209 3217 

ERRORS DETECTED: 0 
DEFAULT GLOBALS GENERATED: 0 

#DZGMCB, DZQMCB. SEG/SOL/CRF/DS: ERFZ/EN: ABS=DSKM: SYSMAC. SML, DSKM: DZQMCB. P11 
RUN-TIME: 74 82 Ie SECONDS 
RUN-TIME RATIG: 311/!71=1.8 
SCRE USED: 36K (71 PAGES) 

3290 
3645 

10-SEP-76 12:01 PAGE 154 
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