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ITEM 

1. Problem: 
of memory 
multiples 
solution: 

Program erroneously types error type outs when a non multiple 
is installed i.e. 34K. The following patch is necessary only 
of 4K of memory if the total memory size exceeds 28K. 

of 4K 
for non 

Patch the following locations: 
LOCATION FROM 

3132 427~2 

3134 16~~~~ 

3136 1~2~3 

De:C 1·(345)·1126-N 172 

TO 
527~3 

2~~~~ 
2~7 

COMMENT 
BIS #20000,R3 

RTS PC 
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PA~E 1 

11~ 4BST~'~T 

PROG~AM D~QM9 TESTS CONTIGUOUS MEMORY ADORESS fROM ~0~00e TO 
,,'716, IT vt~irIES THAT EACH ADDRESS IS UNiQUE (AN ADO~ESS 
TEST) ANO THAT ~~CH ~EMORY ~OCATION CAN BE READ/~RITT~N 
~E~lAB~Y 'WO~ST c~SE NOISE TESTS,. 

2.' REQUIRtMENTS 

2.1 EQUI~MENT 

PO~.11 fA~I~Y PRO~ESSC~ 
O~TIONA~ ••• 
~T11.C OR ~T11.C ME~ORY MANAGtMENT OPTION 

2.2 STORAG~ 

~ROGR,M STORAGE • THE ~OUTrNE USES MEMORY a-11177 

2.3 PRELIMINARY ~ROGRAMS 

BASIC ~ROCESSO~ TeSTS 
~Tl1.C/KT11.D LOGIC TEITS 

3.' ~O'OINg ANO ST4ATING '~OCtOUR' 

~OAO P~OCRAH INTO M£MO~Y USING AIS LOADER 
~O'D AQDRE.S 2.' 
PAESS ~T'R'. 
TH~ ~R~GRAM WI~~ ~OOP AND RINg BELL ON COMPLETION. 
PASS COUNT MAY BE ~ONITOREO IN TrlE DISPLAY AEGIITER OR Loe 
1eea~ 
NOTt. T~I' PROGRAM RELOCATES THE LOADERS CBOO! AND ABS), TO 
RtSTOR~ R£STA~T AT 210, BErORE RESTA~TING INSURE THAT THE 
PROGRAM HAS NCT BEEN ~ELOCAT~D. EXAMINE LOQATION ~e~, IT 
SHOULD CONTA1~ "'. Ir NOT THE PC WI~L INOICATt WHICH 8AN~ 
CONTAINS T~E PROC~AM. NEXT START THE PRO~RAM AT .174~e,W~ERE 
• • BITS 1!.~5 or THE PC. THE P~OGRAM WILL RELOCATE 8AOM TO 
m.4K 4NO HALT AT ~'6. PRESS ~ONTINUE TO ~tSUME TESTING, 

4,1 SWITCH SETTINGS 

SW15 • 1 OR UP, •• , HALT ON ERROR 
NCTEI lr SW1'.1 W~EN AN ERROR OCCURS THE PROGRAM WILL 
HA~T' Ir SW15 IS RAlstD ArTER TH£ ERROR TYPEOUT 9EOINS 
TH[ PROGRAM wILL HA~T WHEN THE TY~£OUT COMPLETES. 
SW19. 1 OR UP. I II LOOP SUBT[ST 
SW1J. 1 o~ U~t'" INHIBIT E~ROR TYPEOUT 
SW11 I 1 OR UP"., INHIBIT SUBTEST ITERATION 
SW10 ~ 1 OR UP .••• RING BELL ON ERROR 
swe • 1 OR UP ••• , LOAD PDP11/45 MICRO BREAK REGISTER 
SW'-SW~,.t II. I III I VALUE TO BE ~O.DEO 



PA~E 2 

5.0 SUBROU!lNE A8STRA~TS 

',1 SCOPE 

T~E SCOPE (EMT) S'RVIC£ ROUTINE STORES IN Ri THE PC or THE 
LAST TEST SUCCE$srU~~Y EXECYTED AND MAY BE USED AS ~N AI0 IN 
OEBUGGING Ir T~t ~ROGRAM '80MBS' BECAUSE or A HARDWARE 
'AI~UR~. AODITIONALbV THE 'SCOPE ~OUTINE ~ETS THE STACK 
POINTER TO ITS INITIAb SETTING (S£[ SEC 8,2) AND ENTERS EACH 
1£9T IN K£RNE~ MODE, PREVIOU' KERNEL HOOE. THE SCOPE ROUTINE 
h~90 CONTAINS INS!~UCTI0NS TO LOAO THE MICRO BREAK ~ECISTER 
tlEE SEC 4.~ 'OR ,WITeH StTTINGS), 

6.1 'RRO"S 

TMESE IESTS PRINt eUT THE PC WHERE THE ERROR WAS DETECTED, TWE 
'AIL!N~ ADDRESS, THE GOOD DATA. AND THE lAO OA!~ 1,E. 

PCoXXXXXX ADORESI XXXXXX Gogo DATA XXXXXX BAD DATA XX~X~X 

'ME ADDR[S9 0' TH~ rAILING LOCATION 13 T~t TRUE 18 BIT 
'WYSICA~ AOD~EIS. 

NOT&I ~~tN TESTING M£MORY LO~ATIONS ~-17716 THE ,e TYPED WILL 
BE 2SIii GREATER T~AN AELrECTto IN THE ~ROGRAM ~ISTING 

Qat ERROR ~tCOVE~V 

'ft£Se gONTINUE OR ~~STARY AT 2el g~ PREVIOUS $QOP~. 

CAUTION! 00 NeT ATTEMPT TO R,STAR' I' TH' PROGRAM II IN A 
RELOeATEO pel!TtON. ~ISTING RErLECTS RESTART P~OCEDUR£S rOR 
REbOCAIED ~ROGRAH, 

'.' A£ST~I~TJONS 

'.1 ST.RTING AESTRtCT10N 

NONE 



PA~E J 

'.2 OPERATIONAL RESTRICTION 

PROGRAM CHfCKS CONTIGUOUS MEMORY 

SP~CIA~ NOTICtl THIS PROGR.M TESTS A~L Or CONTIGUOUS 
MEMO~y,HOW£VER lr A~L MEMORY IS NOT CONTIGUOUS THE PROGRAM MAY 
BE PATgHEO SO AS TO TEST MEMORY B[YONO T~E MISSING ADDRESSES. 
ro~ EXAMP~E, Ir NO MEMORY EXISTS BETWEeN 1~0000·20~00~ T~£ 
'O~~OWZNG ~ATC~£S WIL~ AL~OW WORST CASE NOIS£ TESTING ABOVE 
20~e00. 

~OCATION PATCH 
36~2 137 JU~PS AROUND 1 XOR e PATTE~N 
3614 3630 rROM 140000-200000 

4426 137 JUMPS AROUND 3 XOR 9 PATTE~N 
4430 44'4 rROM 14~000-200000 

'164 1~7 JUMPS AROUND 8 XOA 13 PATT~RN 
'166 '200 rROM 140001-200000 

NOTti THE PRO~~AM IN T~E ABOVE CASE WZL~ REPORT THE L.ST 
MEMOAY ADDRESS AI BEING 1~00e0, AND WI~L NQT INSURE UNIQUE 
AOOR!S~ING etYONO 140000. e.. MISCE~~ANEOUS 

" TH~ ~~OCRAM HALTS IN THE TRAP/IN!tRRU~T VECTOR AREA 
CI-1III), £~'MINE AEOIITCA 6 (THE Kt"NEL STACK PTR), "6 
CONTAINS THE AOORESS W~ERE THE PC 0; 'T~E INSTRUCTION 'HAT 
CAUSED THE TAA~ A90_T II SYOREO. SEE A~SO A1 CAl SPEC%rz£S 
TM! ~A~T TEST eOM'~£TEO), 

NOTE. THE 'D'11/4~ WI~~ DISPLAY THE TRAP VECTCA ADDRESS.. IN 
THE ACORtSS ~IGH1S, T~US A TRAP To 4 (BU$. ERAOR) WILL orS.LAY 
l' IN THE ADORESS ~JGMTS. 

eli 'TAC~ ~OINTE~ 

T~E STACK ~OIN'£R IS INITI.~LV SET TO THE 'OL~OWINO VALUEI 
~ERNE~ w'00 

AND ts RESET TO THIS VALUt AT T~E START Or EACH SUSTEST. 

e.2 P4SS COUNT 

2~0(e) PASSES ARE AEQUI~ED rOR CO~PLETION O~ T~IS PROGRAM, AT 
wHIC~ TIME THE B£~~ WILL RIN~ AT THE TTY, T~E PASS COUNT MAY 
BE OBSERVEO BY TURNING THE SWITCH TO THE DISPLAY POSITrON. 
THE PASS COUNT SHOULD BE MONITORED IN T~E EVENT THAT THE 
PROGRAM ~NTERS AN UNDErINEO LOOP. THE PASS COUNT IS ALSO 
STORED IN LOCATION 10~~. 
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9,0 PROGRAM DESCRIPTION 

T~E PROG~AM VERlrlES EACH ADDRESS BY WRITING THE VA~UE or ~ACH 
AOORES~ INTO IT~£~r STARTING AT LOCATION 20000 AND ENDtNe AT 
THE L.~T LOCATION IN MEMORY. THE VA~UE or THE LAST LoeATION 
.2 IS TYPEO ON THt TTY. NEXT THE VA~UES WRITTEN ARE VERlrIED. 
TO CO~~~ETE THE AOORESS TEST THE COMPLEMENT VALUE or £AC~ 
MEMORY .OORESS tS WRITTEN STARTING AT THE LAST MEMORY ADO_ESS 
.~o ENDING AT ADORESS 20"O, THE WRITTEN COMPLEMENT VALU~S 
ARE T~EN VEAlrlEO. T~IS COMPLETES THE "E"ORY ADDRESS POR'ION 
or THE TEST, THE NtXT PHASE or TESTING INCLUDES REAOING, 
W~ITIN~ ANO CH£'~ING MEMORY USING SEVERAL WORST CASE NOISE 
TtST PATTERNS (1 XOR a, 3 XOR 9, AND 8 XOR 13), A SUBTEST IS 
DEOICATED TO CH,CKING tACH BANK C4K o~ 8K) or MEMORY t THE 
TEIT P~OCEEDS IY~EXERC!S!NG EACH BANK OF MEMORY USING THE 'EST 
PATTERNS NOTtO ABOVE. NOTt THAT WITH THE MEMORY MANAGE~ENT 
OpTION INSTAL~£D T~AT ALL ADDRESSES AR~ WRITTEN, READ AND 
CHEC~ED WITH THE MEMO~Y MANAyEHENT ENABLED. 4FT[R AL~ MEMORY 
'ROM ZleSI TO '~E LAST .DD~ES' HAS BEEN TESTED AS OESCRIBED 
A90VE THE PROGRAM RE~OCATESITs£~r AND BtG!NS TESTING 1-11776 
(1 XOR 8) ANO '.~7'76 (3 XOR ,. 8 XOR 13)~ WHEN ALL T[STING 
IS COMPLETE THE PROGRAM R~LOCATES TO ITS O~IGINAL POSITION 
C~.1"~), INCAEMENTS THE P4SS COUNT CLOC4TION 1eJ~) AND 
RESTARTS BEGINNING WITH THE WORST CASE NOISE TESTS, TH[ BELL 
WILL RING AT T~E !t~ETVPE WHEN 211 (B) P','ES ~AVt COMP~£TEO, 
ANO TH~ PROGRAM WIL~ RESTART BEGINNING WITH THE M£~ORY AOO~ESS 
TESTS, 



PROGRAM': .JROUT I NES 
D!QMBA 

211~1"1 
211111211 
0211""2 
21"'''03 
0Ie",,
"IIIS2I5 
""1216 
0111117 
"1"""11 
011I!JSIU, 
"1'1212 
211"03 
"0'''214 
01'1'" 

a IU'21 "0 
"0'''''1 
,,"e002 
0012103 
21IIU,"4 
21"""'" 

01'006 
.01e006 
0(UJ2I06 

121(ClQJ 21 " 1 
021212102 
002121214 

,N~IST SEQ,MD,MC 
,L.IST ME 
,ABS 
,TITLE TEST D~QM8~A 2I-124K MEMORY EXERCISER 

ICOPYRIG~T 19'2 DIGITAL £QUIPM~Nt tORP~. MAYNARD,MASS. 

,THIS TEST CHECKS THAT ALL MEMORY ADDRESSES ARE UNIQUE VIA ADDRESS TESTS 
lAND CHECKS DATA RELIABILITY or MEMORY VIA WORST CASE NorSE TEST PATTERNS 

JLOADING AND STARING INS'RUCTION5 
JL.OAD ADORESS 2210 AND STARt 
,NOTE' PROGRAM wr~L RUN WORST CASE TEST PATTERNS IN LOWEST 4K 
,T~US THE ~ROGRAM OANNOT BE RESTARTEC AT 2'" IrRELOCATEO~ TO PREVENT 
,RELOCATION rROM OCCURING eEPOSIf i iN'O LOCATION 42 (NOT NECESSARY 
IIr LOADED VIA ACT11), THIS ActION WiLL PREVENT RELOCATION AND ALSO 
JI~HIBIT TESTING MEMORY IN LOWEst ~K: 
,THIS PROGRAM ALSO RELOCAT[S TWE AaS AND BOOT LOAOERS TO ALLOW TESTING 
lor MEMORY, TO RESTORE THE LOAeERS RESTART AT 2121. 
J STACK POINTER IS S!T AT 50! 
J BELL WILL RING WHEN TEST IS COMPLETE 

,GENERAL REGISTER ASSIGNMENT! 
RIII"m 
JU'fc:L 
RZ,":! 
R3."3 
'-_1 •• A',,,, SII.", file."" R11._1 
"S.S.·-1 
FU,Z-"2 
A13.~3 
A1-·~4 
R1'·J(,' 

,rLOATING POINT REGISTERS 
Ace-"e 
AC1·"1 
AC2="2 
AC:S."3 
AC4."4 
AC!*'" 

.STACK POINTER REGISTEAS 
KSP·"6 
S5P="6 
U5P="6 

iK£R~E~ STACK POINTER 
isOPtRVISOR STACK POINTER 
iU!ER STACK POINTER 

,STATUS REGISTER (P5W) BtT ASSIGNM£NTS 
C-1 ic efT 
v-a IV BiT 
~.4 i~ 8tT 



TEST O~QMB~A 0~124K ~EMOR' EXERCISER 
D~QMBA 

~ze011 
~1~021 
~0e3·0 
00"2"0 
0018""0 
04180"" 
14''''''01 
"011"" 
011""" 

"~IJ""" 014111 

""1104 
011""" 
""1114 
""1"14 
""1114 
011121 
011124 
"IllS. 
ell134 
"'1,64 
011241 
""18244 
"'1251 

17777' 
""774 
17"72 
17'77. 
17"'. 
"""2 1",t4 
17"66 
17,,7. 
17'S7. 

1111"" 
11341""" 
0211'" 
"""4"" 
"""""" "1 Ii"'"'' 
113"11""1 
0"180"" 
"0"'002 

MACY11.616 11·MAY·72 23"9 ~AGE 2 

Na10 
T-21l1 
PRTY7-340 
pRTY4.20" 
KM.,,"IlIZ00 
SM."."I1l"1lI 
UM.l."""1lI 
pKH."""""" 
PSM.,,"I/HUJ" 
pUM.IlIS"""" 
rU:O-II.""" 

'VECTOR ADDRESSES 
[R'WEC'4 
REIVECl11 
TIZTVECll14 
TRTVEC'14 
BPTVECl14 
IOTVEC'21 
flF'VEC,24 
EMTVECI~I 
TRAPVEC=S4 
TPVEel64 
PIlltVECl241 
F'PtVECI244 
MHVEC.Z51 

.REGISTER ADDRESSES 
PIW-l"77. 
ILIIt-l"'7. 
fll~Q-l'7"a 
U.~EAlCll'7"" 
TI<I-1"'6' 
TI<8-1'7562 
TIlI-l"'64 
TII8-1"'66 
SWIII-l"57. 
OISPL.A'·177571 

,INITIAL STACI< POINTER S£TTING 

IN BiT 
J ,t, 8 i t 
iP~IORtTY LEVEL 1 
iPRIORiTY LEVEL 4 
iK£RNEL MODE 
iSOP~RViSORY MODE 
iUSER MODe: 
i~REVIOUS KERNEL. MODE 
iPAEUIOUS SUPERVISORY MODE 
i'AEVI~US USER ~ODE 
iStL.ECf Rj.e-R15 

iA50R[!S OF' 
iADOREIS or 
iAOOREIS ()F' 
(A50~ESS elF" 
J A~OREIS ()F' 
jA50AESS elF' 
jAiDAESS elF" 
i A ORE$S elF" 
j. ORESS e)F" 
jA50REis OF" 
;A50FtESS OF' 
iA5DAE8S OF" 
jA50REis OF" 

ERROR VECTOR 
RESERVED INST~ TRAP VECTOR 
'T' BIT TRAP VEctOR 
'TRACEJ TRAP VECTOR 
'BREAKPOINT' tRAP VECTOR 
lOT TFUP VEctOR 
POWER rAIL. TRAP VEcTOR 
EMT VECTOR 
TRAP VECTOR 
TTY PRINTER iNTERRUPT VECTOR 
PIRQ VECTOR 
FL.OAtING POINt IN'. VECTOR 
MEM MGMT ERROR TRAP VECTOR 

;A~OAE'S OF" STATUS REGIstER 
iAeO~EIS or STACK LiMIT REGIstER 
i.~DAEis or PROGRAM INTERRUPT REQUEST 
jA60REiS or MICRO iREAK REGIS'ER 
iA60RESS OF' KEYBOARD CSR 
iA50~t.s OF' KEYBOARD BUFF"ER 
~A~D~ESS or TEL.EPRINTER CSR 
'A~ORESS OF' TEL.EPRINTER BUFFER 
iA50RE!S OF CONSOLo SWITCH REGISTER 
iA50REIS or OONSOL. DISPLAY REGiSTER 

ST~PTRI511 J 

'MISCELLANEOUS BIT ASSIGNMENTS 
9IT15.S,IlI"""" 
BIT14.4"""" 
B I T13.2"",UJ 
BIT8 e 4"" 
91T6-1"" 
~IR4e1e""" iL.EVEL. 4 PROGRA~ INT. RQST. (FOR PIRQ) 

.HEM MGMT REGISTER SSR0 91' ASSIGNMENTS 
ENMM el ,ENABL.£ MEMORY MANAGEMENT 
VII":" J'VtRtOAL.' PAGE" 
VPS.-2 JETC 
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OZQMBA 

f3""flJ04 
0021006 
01211010 
~12J0flJ12 
f312J0flJ14 
0flJ0016 
000020 
0iU10210 
2101140 
00"040 
001flJ00 
0""200 
flJQl040Q1 
0i11012JiI 
01401211 

. 01110e 
212101211 
0.10flJiI 
1i11000 

l2JiI'0l0 
011121 
ilII,4, 
0'1161 
0'1101 
"'137' 
""361 
011341 
011321 
"11300 
0110"1 
2114001 
01e000 
l7.00i1 
171001 
0""001 
2111400 
001001 
011400 
00210" 
0212401 
013001 
003401 

0i10001 
0021002 
000004 

177,72 
1775'4 
17'", 

vP2-4 
VP3:6 
VP4::10 
VP'=12 
VP6=14 
VP1=16 
051221 
ISI00 
Ullle-1.'" 
51'0-40 
I(PG-000 
rCI20Z 
CMI410 
T£111000 
OSTF'-,,0flJ0 
MMTF'1I10flJill 
Av.·a0000 
Pt.A.412100 
NRA.10000Z 

IS.1 BIT ASSICNMENTS 
12,-10 
12120 
541." 
56160 
SI11RJI 
SM:t..~71 
8MI-361 
SM4.3I41 
SM.-!21 
IMI.311 
0111 
0114"ill 
02110"0i1 
OM,·1740i10 
CHI-1,00i1i1 
ORI.I"iI 
OR2, •• iliI 
ORI.lllflJ 
OR3.14210 
OA'.2"00 
OR'-2400 
CR6.300flJ 
CR1.34"flJ 

,SR3 SIT ASSIGNMENTS 
UDrlll 
SOI:-2 
1<0£-4 

i'o' S~ACE PAGE 
ii i' SflACE PAGE 
iUSER PAGE 
iSUP~RVISOR PAGE 
,KERNEL PAGE 
iI~sfROCTION COMPLETE 
iC£StI~ATION MODE 
iT~AP r:NABLE 
JOST AioRT F"LAG 
iMtMbR9 MANAGEMENT TRAP F'LAG 
iAtCES! VIOLATION ABORT 
ipiGE LENGTH ABORT tLAG 
iNbN;R£SIDENT ABORt 

JUSER iO' SPACE ENABLE 
iSOprR~ISOR '0' SPACE ENABLE 
iKERNEL '0' SPACE ENABLE 

JMEMORY MANAGEMENT REGISTER ADDRESS ASSIGNMENTS 
SA0=1'7572 iA50RE!S OF" MEM MGMT REGISTER SR0 
S~1.1"574 i"»» "SRl 
SR2-1"'7' J»"» »SR2 



T£ST DlOMS •• 1-12.1< MEMORV ExERCIS£R MACY11.616 11-MAY-72 231!9 !lACE: 4 
O~QHB. 

112516 9"3-112516 ,A!5ORE!S or HEM MGMT REGISTER SR3 

171600 Ul"OR0·111600 JAOORESS or USER 'I' PAGE DESCRIPTOR 
17;6~2 UIPDR1'17 7602 :REGiSTERS 
1"604 UIPoR2'1716QJ4 
11;606 UI,oR:511716,,6 
111610 UIPoR41171610 
11;612 UIIPOR5'171612 
111614 UIPOR611111614 
111616 Ul'oR'1171616 

1"621 UOIPORI'171620 JAODRESS OF' USER '0' PAGE DESCRIPTOR 
171622 UDIIoR11171622 iREGistERS 
17'624 UDIIORZl117624 
11'626 UDIIOR:51117626 
17'6:51 UDIIOR411116:50 
17'632 UOIIOR'11116:52 
17'634 UOPOR611176:54 
177636 UOIIOR11117':56 

17"41 UIIPARII177641 .AODRESS OF' USER 'I' PAGE ADDRESS 
1".42 Ul'AR11171642 jRE:GfS'ERS 
17'644 UIIIARZ I 17764. 
17;646 UIIIAR3 1 117'46 
11 6'" UIIIA".1111.'" 
17'.52 UlflAR"1116'Z 
17"'4 UIIIAR611776,. 
177'56 Ut1lAR11171.'6 

17'66. UOIIAAIII17'661 iA8DftEis OF' USER ;0; PAGE ADDRESS 
17'662 UDltAR11111662 ;IItEGfstERS 
17;664 UOIIARZl177664 
17 666 UOPAR31117666 
171611 UDPAR41117.70 
17'6'2 UDIIAR"117672 
117674 UOPAR61171674 
11t6" UOIPAR7'117676 

172201 91110RI'112210 'ADORE!S OF' SUPERVISOR 'II PAGE 
112202 S U'OR1 '112212 ,OESCRIpTOR REGISTERS 
172204 SI"OR211112214 
172206 51110RJI112Z16 
172211 51POR41172210 
172212 51PoR5'172212 
112214 91110R61172214 
112216 SIPoR7'172216 

112221 SOPoR0-172220 'ADoRESS OF" SUPERVEISOR iO' PAGE 
112222 SOPOR11!11?2222 iOESCRiPTOR REGISTERS 
112224 SOPoR211172224 
172226 90PORJ'1?2226 
11223e SOPOR4 11 1?22J0 
172232 SOPOR5·1?22J2 
112234 SOPoR611122:54 



TEST O~ JA ~.124K MEMORV EXERCISER 
OiQMBA 

112236 

11224121 
112242 
112244 
112246 
17225~ 
172252 
172254 
112256 

17226~ 
172262 
172264 
172266 
172270 
172212 
172214 
172216 

1723~1I 
17i3~2 
1'123~4 
1'11306 
1723111 
172312 
172314 
1'12316 

17132. 
17i322 
17t324 
1'12326 
172331 
172332 
1'12334 
172336 

1723 1HJ 
172342 
172344 
172346 
1123511 
172352 
172354 
172356 

1723611 
112362 
172364 
172366 
172370 
172372 
1723'4 

~ 

MACY11.616 le-MAY-72 l3'~9 ~AGE' 

SOFl[)R1·172236 

SIPAR"'-17224121 
SII'ARl-172242 
SIPAR211J172244 
SIPARJ"172246 
SIPAR411117225tz1 
SIPAR5-172252 
SII'AR6111172254 
SI"AR"172256 

SOPAR0111172260 
SOl'AR111172262 
SDPAR2·172264 
SOPAR31172266 
SOfJAR41172270 
SCf'AR!51111'2272 
SOPAR6·172274 
SOPAR1 a 172276 

1<1 PDRliJI17231iJ0 
1(!I'OR11172302 
I(Il'OR2'172304 
I(lflOR3'172:S116 
I(IPOR41111723U' 
I<lPOR!5'112312 
I<I,.OR6'112314 
I(1POR11112316 

KDptOR1I1112~20 
KCptOA11112322 
I<D"OR21172324 
I(CPOR31172326 
KOPOR4!!117233~ 
I<QPOR'11723J2 
I<OPlOR61112334 
I<OPOR11172336 

I<lPARIII172340 
I<IPAR1·112342 
I( U·AR21172344 
I<IPARJ"112346 
I<IPAR4·1123'~ 
I<IPAR"172~52 
KIPAR6-112354 
I(II'AR1.112356 

KOflARQJII172360 
KOPARl-172362 
I<OPAR2 a 172364 
KOl'AI13-172366 
KOPAR411!17231tz1 
KOPAR5'172312 
KOPAR6'1,2374 

iA60RESS OF SUPERVISOR 'II PAGE 
JADDRESS REGISTERS 

IAOORESS Or SUPERVISOR 'DI PAGE 
iA50RE!S REGISTERS 

iA50RESS OF KERNEL ;1' PAGE 
i6~seRi~TOR REGISTERS 

j,eOA£8SES OF KERNEL '0' PAGE 
iO[SCAfpTOR REGISTERS 

iA~ORE~SES OF KERNEL 'I' PAGE 
iACRES9 REGISTERS 

iA50RESSES OF KERNEL 'D' PAGE 
iA50R(SS REGISTERS 



TEST O~QMS.A a-124K MEMORY ExERCISER 
02QMBA 

172376 

00~01i:l0 
2Jal'J0Ii:ll 
2100" Ii:l 2 
0002103 
Ii:l 021 21 04 
"0 III 21 '" 
001l121"6 
210"2107 
"21"2110 
"21'''''0 
""12118 
0811"" 
""1208 

KOPAR71172376 

;ACCESS eONTRO~ rIE~D 
NR0=0 
ROOT=l 
ROO=2 
NR3=3 
RWTa4 
RWTW·' 
RW,6 
NR7=7 
EO"10 
UP."" 
OWN-i. 
"'-11" 
A-Z2I" 

.INSTRUCTION EQUATES 
H~T-TRAP 
SCOPE,EHT 

OErINITIONS tIN ~DR) 
iNON~R£SIDENT ABoRT A~L REFS. 
iTRAP ON READ,ABORT ON WRITE 
iREAO,iaORT ON WRITE 
iU~USE~ ABORT A~L 
itAA~ ON READ & WRITE 
iR£AO,TRAP ON WRITE 
iREAD & WRITE 
JABORT AL.L 
iE~piNSION DIRECTION BIT 
iE)(PANe UP 
ii;)(PAN5 DOWN 
iij,J' sIt 
,'A' eft 

iS~O~E is AN EMT TRAP 



TEST O~'!' 
Oi!QMBA 

A 0-124~ MEMORV EXERCISER 

1IIIel 
IIIBil 1,.,1811 
1IIIi2 011'''' 

0",,"30 
011838 01il". 

II. all 
1112;. II.,:S7 eI25". 
011214 11'137 112'32 

00101"" I'i 'IS" 01 108 
0010"'2 0"'"00 

001004 032737 04"000 177'70 
001012 ""1412 
001014 012706 0005"0 
"01021 032131 000400 111570 
""U026 001403 
001030 113731 117570 177770 
"'01036 ""0111 
212112140 0327~7 210401210 1115721 
001r1J46 0r1J1006 
"'01050 "'"5327 
0010'2 000rlJ1rIJ 
"'elr1J'~ 0r1J1357 
121010'6 012761 021021121 171766 
001064 01161211 
001066 0007'2 

,-, 
• WORt) I jS~ECIiL TRAP/INTERRUPT CATCHER IF pRO· 
.WORO 0 iG~AM ~A~TS AT 0 THEN ADDRESS WAS NOT 

iL~A5£5 PROPERLY 'ROM VECtOR. 
•• I!MTV£C 
.WORD SCOPEA 
.-200 
JMII "START ~~b ;O.$T~RT OF TEST 
JMI' .'START1 ,RES ART ADDRESS 
.1111100 

iCONfA!NS PASS COUNT leNT: " MMAVAI 0 iMEM HeMT AVAILABLE INDICATOR 
;Z=NoT AVAIL,-1-AVAIL 

.SCOPE (EMT) S£RVICE ROUTINE 

.THIS ROUTINE ALLOWS T~E SUBTEST tb BE CONTINUOUSLY LOOPED, ITERATED 

.eoR NOT ITER.TEO) BEFORt: 8EGINNiNG NE~T SUBTEST 
SCOPEA: BIT fjlBlT14,.fjlSWR iCONtI~uOUSLY LOOP TEST? 

SEQ SCOPEC 
SCOPES: MOV *STKPTR,SP iSET INITIAL STACK POINTER 

BIT fjl4210,**SWR iLOAb ~DP11/45 MICRO BREAK REG? 
SEQ ,·10 
M.OVB ,*SWR, GUIUSFtEAI( iLOAO MICRO BREAK REG WITH SR0-7 
JMP (Rl) ,'RETURN 

SCOPEC: BIT #42121"',tI*SW~ iSOe'E!T ITERATION DESIRED? 
BN!: SCOPEE iB~ANCA If NO ITERATION DESIRED? 
DEC (pC)+ iOECREMENT SUBTEST ITERAtION COUNT 

seOPED: 10 iCONTAiNS SU8TEST ITERATION COUNT 
BNt SCOPEB 
MOV #10,SCOPEO iRESET ITERATION COUNT 

SCOPEE: ~OV cSP),Rl iGET AbDRESS OF NEXT TEST 
8R SCOPES 



TEST OlQMS-A e-12.~ MEMORY ExERCISER 
DiQMBA 

0010'" 
000034 

0021034 001070 
e00036 000340 

0010'0 

JERROR 

RETURN-, 
, -nUPVEC 
,WORD ERROR 
,WORD PRTY7 
,-RETURN 

CALLED BY TAA~ (HLT) iN~TRUCTION 

"010'" 
0110'4 

""!731 
101002 

117571 ERRORI 
SERVICE 

TST 
BPI. 

•• SWR i~~Lt bN ERROR? 

0110'6 
011111'1 
001111'2 
0111111 
011112 
011116 
011122 
'.1126 
2111132 
2111136 
0111.2 
0111 •• 
0111" 
0111'2 
0111'6 
101162 
001166 
0111'" 
0111;. 
0011" 
011.212 
011216 
2111212 
00121. 
001221 
2111224 
001231 
011232 
011236 
0112 •• 
001246 
0112'2 
0112'. 
001261 
011262 
""126. 
011266 
0112'2 

0012'4 
00121' 
0013210 
e013214 
011312 
001317 

""1001 
0014'1 
032737 
001152 
011667 
01.767 
011267 
016702 
01.767 
014'67 
"'13211 
0'.'67 
0.2473 
016702 
"04767 
.,1.'67 
0124'1 
114567 
211130. 
11i,,67 
1.4767 
",45.7 
0"i31'1 
01.36'1 
01.767 
""."7 012'213 

01111156 
11111212 
0111111151 
111142 
"'"311 
"""242 

"'111121 
1111264 
01111216 

11111211 

111471 
111466 
1.,172 

011452 
010451 
"11154 

"11122 

HAI.T 
SR 
BIT 
BNE 
MOV 
JSR 
MOV 
MOV 
JS" 
JSA 
ERAPe 
JSA 
DIOITS 
HOV 
JIIIt 
JSA 
AC"ESS 
JSR 
XMTDAT 
HOV 
JI" 
JSIIt 
REeDAT 
MOV 
JSR 
JaR 
SCRLF' 

,.' 
31 
*2110",.#SWR 
1S 
(SP),SAVPC 
PC,SSAVR 
R2,SAVR2 
SAVPC,R2 
PC,SF'OAM0 
R5,SPRINi' 

R5.SPRINT 

SAVR2,A2 
PC.SF'OFtMI 
RS.SPRINi' 

RI,D2BTY' 
PC.02A 
RI.SPRINt 

R3.D2BTyji 
PC.02A 
R!S,IPRINt 

"14767 
"32737 
111403 
01.,.7 
0.1332 
01'737 
1110"1 
011""" 

112""1 177511 151 
JSR 
BIT 
BEQ 

PC.SREITA 
*211J1""*SW~ 
21 
RS.SPRINt 

011042 
0627"2 
0111"2 

""01"0 
"""0"0 

171571 

041'20 01007' 
041507 042117 042141 
052101 036501 ""0 

041 040502 "20104 

211 

:SSc 

JSA 
BEI.L 
TST 
BPI. 
HAI.T 
MOV 
ADD 
RTl 

SAVPC, 21 
SAVR21 ° 
ERRPCI ,ASCI! 'PC.' 
XMTDAT: ,ASCI!. 'GOOD DATA-' 

R£CDAT: .ASCI~ , BAD DATA-' 

iP~INT OUT DESIRED? 
iB~ANCA IF NO PRINTOUT 
iGrT pt or ER~OR CALL 
iGO SAVE REGISTERS ON THE STACK 
iSAve: A2 

iGO to F'ORMAT ROUTINE 
aGO '0 PRINT ROUTINE 

jGb to pRINT ROUTINE 

iGO to tOAMAT ROUTINE 
io~ '0 PRINT ROUTINE 

iob '0 PRINT ROUTINE 

joo ~AtN' VALUE 
job '0 PRINT ROUTINE 

.QO to PRINT ROUTINE 

iAtsfoAE REGISTERS rROH stACK 
iRiN~ tEI.L ON ERROR 

i~b '0 PRINT ROUtiNE 

iH1Lt iF'T[R PRINT OUT 

iRtstORE CORRECT OATA TO ADDRESS 



TEST O~QI"w.A "-1241< MEMORY ExERC I SER 
OlQMBA 

"'01334 
"01340 
"01342 
"01344 
"01346 
"013'0 
"013'2 
"013'4 
"013" 

001404 
01Z114~6 
01Z1S, 4 ilZl 
001414 
001416 
"'01422 
001424 
01211426 
"01430 
"01432 
001436 
001442 
001444 

"01446 
02114'0 
"1211456 
0211464 
0014'0 
"014'4 
"014'6 
1210151212 
001504 
"015t6 
1211211512 

1214051214 
0"""12l1 

12112667 
01121546 
"10446 
0121346 
010246 
010146 
010046 
012101 

0&1"""" 

01266' eiU'''16 
01260" 
012601 
0126"2 
012603 
"12604 
~U,260' 
0127'" 
0000"" 

011i4' 
011546 
2162716 B&lII"2 
011'05 
0667'" 004300 
10'71' 
"010"2 
01260' 
01120' 
1115~' 171566 
10'73' i""64 
10"3" 
"01"66 

001241 
06676' 
066767 
0121 • .,67 
012704 
0"'''03 
1627"2 
01021215 
"121501 
"''''767 
001426 

"04246 "21121014 
0154240 "0"134 
177644 
002413 

121"""1212 

171210 

BELL: ,ASCIl <1> 
,EVEN 

,ROUTINE TO SAVE REGISTERS ON 
JCALLED aV SAVE MACRO OR J!R 
SSAVR. MOV (51')+,15 

MOV ~5,·(SI') 
MOV ,,4,-(SP) 
MOV ~J,.(SI') 
MOV ,,2,-(51') 
MOV ,,1,-(51') 
MOV ,,13,-(511) 
MOV (PC)+,PC 

lSI 0 

THE: STACK 
PC,SSAVR 
iSAV£ ~E:TURN F'C 

i~[TURN 
iCONTAiNS RETURN ADDRESS 

,ROUTINE TO RESTORE REGISTE:RS !AVEO ON THE STACK 
.CALLED BY RESTORE MACRO O~ JS~ PC,SRESTR 
SR£STR: MOV (511)+,15 iSAVt AETURN PC 

MOV (5P)+,,,,, 
MOV (5P)+"'1 
MOV (IP)+,"2 
MOV (5P)+,"3 
MOV (SP)+,~4 
MOV (IP)+.", 
MOV (PC)+,PC 
o 1S, 

'RtTURN 
.CONfAfNS RETURN ADDRESS 

• ROUTINE TO 
'''.INT: NO" 

MOV 
ADD 
MOV 

PRINT ASCI! M£'SAQ[~ M£S~A~E MUST TERMINATE WITH A 0 BYTE • 

1S: 

25: 

AOO 
T5TB 
eNt 
MOV 
RTI 
MOve 
T5TB 
BF»I. 
sR 

.ROUTINE TO 
srORM0: NOP 

ADO 
ADO 
JSA 

11$: MOV 
Cl.R 
sue 
MOV 
MOV 
TST 
BEQ 

,.',-(SP) 
'2,(SP) 
(",), RS 
REI.Ocr,R' 
(R') 
21 
(SP)+.A5 
RS 
C",)+, •• tPB 
•• TPS 
,.4 
is 

;AeJusf RETURN PC 
iQ~T M~SSAGE ADDRESS 
iA~D RELOCATION rACTOR 
icAEEK rOR TERMINATOR 

iGtT R~tURN ADDRESS 
'RfTURN 
j"~INT CHARACTER 
iWAIT UNTIL 
,'DONE: 

Pl.ACE ASCII VALUE or AN ADDRESS IN To ADDRESS MESSAGE 

REl.OCF".11S+2 
REL.OCF",41S.2 
PC,$SAVR 
tIID%GITS,R4 
RJ 
*2,R2 
R2,R5 
R5,Rl 
MMAVA 
1$ 

iGO SAVE REGISTERS ON THE STACK 
iAbORE!S WHERE ASCII VALUES ARE STORED 
iWORKI~G , INDEX REGISTER 
;AOJUST ADDRESS 
: SAVE.' 

icAEtK IF HEM MGMT IS AVAILABLE 
iaRANcA IF NOT AVAILABLE 



TEST O~QMa •• m-124K MEMORY ExERCISER 
OlQMBA 

301514 12132737 300031 177572 
121211522 001422 
12131524 34271211 12117777 
321153121 033331 
"211532 336331 
331534 30601211 
"01536 33601211 
031540 "0'0"1 
0211542 1211'11212 0211652 
301546 012700 300306 
3315'2 ""302 
"015'4 016103 
0015'6 07;103 
011560 "42735 160300 
011564 068502 
311566 "1'51213 

BIT 
BEQ 
BIC 
SWAB 
ROR 
ROFt 
FtoFt 
ROFt 
MOV 
MOV 
ASI. 
ROI. 
SOB 
elc 
ADC 

12111"" 12116302 lSI 
ADC 
Ail. 
ROI. 001"2 "06103 

011"4 12112700 300006 
3016il 00e404 

MOV 

"01612 "063"2 2$, 
eR 
ASI. 
~Ol. 001614 "06103 

001616 "0'3"5 DEC 
"016i0 "'1314 
301612 0127"5 0000"3 3S1 

eNE 
MOV 
MOVe 
CI.A 

"01616 116324 0"2434 41i: 
"01622 00'21"3 
"01624 00'3"0 
"01626 "0136' 
"01631 "".767 {77'24 
"01634 046767 004"62 177630 
001642 046767 ""4054 1177'0 
0016'0 01"207 

"01652 
""16'4 
00165' 
0111661 
111662 
011664 
0211666 
IUJ16'" 

"316'2 
011"4 
0017"21 
rUU784 
00171" 
01211714 
12101716 
121017221 
12101722 
301726 
12101732 

172340 
172342 
172344 
172346 
1123" 
1723'2 
1113'4 
1123'6 

12101001 
013746 
014767 
016700 
012703 
30'002 
006100 
006132 
12162702 
10'737 
10037' 

177564 
177430 
117762 
0""01216 

DEC 
eN! 
JI" 
BIC 
elC 
RTI 

PAATAB: KIPARI 
t<IPAR2. 
KIIIAR2 
KIPAR3 
I<IPAR4 
I<lFtAR5 
KIPAR6 
KIPAR7 

,ROUTINE TO TYPE 
02BTYP: 8 
02A: MOV 

JSA 
MOV 
MOV 
CL.A 
FtOI. 
ROI. 

is: ADO 
TSTB 
BPI. 

#1,,#SR0 
1S 
'17777,R1 
Rl 
Rl 
R1 
Rl 
R1 
, .. ARTAB(1),R2 
,6, R" 
R2 
RJ 
R0, .-4 
,,-60e0a,A' 
R5,R2 
R;S 
R2 
A3 
*6,R0 
3S 
R2 
R:J 
R' 21 
.:S,R' 
DICTAB(3),t4). 
R:S 
RI 
2S 
PC,IREITR 
RELOCF',11S.i.a 
REI.OCF',41S.2 
PC 

iIS ME~ MGMT ENABLED 

isiv~ ~AR SELECTOR BITS 
:' S W A P 9 Y T E S 

iF'ORM INDEX VALUE 

iG~T CONTENTS OF' PAR 
,sAlt' COUNT 
iS~IfT KIPAR1 6 PLACES LErT 
i2 MSB/s GO INTO R3 

iCL.EAR PAR SEL.ECTOR BITS 
iroRM is BIT ADDRESS 
J: I ~ R~ & R:S 
J'IRST DIGIT TO R:S 

.:QIGfT COUNT 
JP~lNT F'IRST DIGIT 

ioiGfT SHIrT COUNT 
iL.bA5 ~iGIT INTO MESSAGE 
icLEAR INDEX 
JDEC DIGIT COUNT 

iRtS'O~E REGISTERS F'ROM stAC~ 

iRE TURN 

OCTAL. VAL.UE 

•• TPS,-CSP) 
PC,SSAVR 
D2BTYP,R0 
.6,R3 

PLAeE~ iN D2BTYP 

R2 
R0 
R2 
#260,R2 
•• TPS 
,-4 

iOaTiL VALUE TO BE TYPED 
isiVE: TPCSR 
iGb ~AVE REGISTERS ON TH~ STiC~ 
iGtT V1LUE 
iCOUNTE:R 
iWORkI~G REGISTER 

;F'ORM ASCII VALUE 
J' ANO tYPE 



TEST Oi([ A e·124~ ME~ORV EXERCIS£R MACY11.616 1~-MAY-72' _J'~9 fiACE 11 
OZQMBA 

~e1734 12110237 1"566 MOV R2,,#TPB 
00174e 02152102 CI.R R2 
~01742 12106100 ROI. R0 
001744 121216102 ROI. R2 
001746 0e6112121 ROI. R2I 
0017521 12121611212 ROI. R2 
02117;2 2121611210 ROI. R0 
0017'4 006102 ROI. R2 
0017'6 210'303 OEe R3 
0211760 00136" 9Nt 1$ 
"211762 00.767 177372 JSR PC,SRESTR iRtStO~E REGISTERS FROM StACK 
001766 1"'737 177564 TST8 fI*TPS iwiIt 'OR MESSAGE TO rINISH 
0e17'2 11iH13'5 BPI. ,-4 
21017'4 "12637 1"564 MOV (SP)+,I,'III 
2102e1!0 """2217 RTS PC 

,ROUTINE TO SAVE ASS 1.0AOe:-. 
"~2~"2 0127e0 01'776 Sl.OR: MOV *1'776,R0 
e0221~6 012737 0"2e2~ 0e0e04 MOV '2S,"ERRVEC iSET TIME OUT TRAP VECTOR 
0e2014 021'72e TST eR0)+ 
002016 21007'6 SR ,-2 
002020 022626 251 eMil (51')+,(51'). 
002022 162700 e00:S02 SUB '3~2,RI iPOINTR2I lACK TO ~OAOER 
002026 01J~6' 21082152 MOV R0,Sl.DFl1 islvE fOR RESTORE ~OUTINE 

002032 012702" 000140 MOV fII1·0,RI iWORO COUNT 
0e2e36 2112703 210211216 MOV ,SI.DR1.2,AS iW~e:RE LOAOER IS TO 8E stORED 
0e20.2 2112e23 lSI MOV (AI)+,CR3)'" isfoRE LOADER 
0020.4 021'3212 CEC R2 
21021.6 0013'5 BNt 1S 
2I2I2~~0 21112"'7 RT! PC iR!TURN 

'ROUTINE TO RESTORE LOAO!:R 
2Ie2e52 121167215 000e26 IALOR. MOV II.OR1,'" jGtT rlRst ADORESS or WHERE LOADER IS 

iTO BE RESTORED 
0e2116 2112704 2102106 MOV IflISI.DR1.2,R' i.50~E~S WHERE 1.0AbER IS STORED 
0~2~62 2112702 2I~"140 MOV 1flI14e,R2 J'WORD COUNT 
2I~2066 011425 1si MOV (R4)+,(R5). J'r:H:si'O~E 

"020tl 21113"2 CEO R2 
21021;2 "113" BNt is 
2Im21'. 0m.567 1'7304 JSR R"SPRINT . iGO fo PRINT ROUTINE 
0(lJ211!(lJ e0i4e6 Sl.CRM 
0e2102 01ee"0 HAI.T 

0e2104 010e0e $LOR1J '" 
,rrRST ADDRESS 

0"2406 ,-,+300 ,SiVE 30121 LOCATIONS 
0e2406 04'514 e4211211 051105 $I.ORMI .ASCIi! 'l.OADE~ IS RESTORED'(15)(12> 
002414 214444" e212J123 042522 
0e2422 052123 051117 1214210; 
0e2430 1210'015 el2le 

12102434 ,EVEN 
JDIGIT TAB\.E 

0e2434 I2lJ046e D"IGTAB: "el 
e(lJ2436 e31462 "23 
"'02440 "'32464 "45 



TEST OlQMB-A "-124K MEMORY EXERCISER 
OiQ-MBA 

002442 aJJ466 

e~2444 
002451 
",,24'6 
",,2464 
0,,24;2 
",,24;3 
",,2520 
"02513 

21421514 
115 

1320131 
13515135 

040 
860 

2121860 
015 

1352123 040 
046505 051117 
,,42101 ,,'1104 
,,221123 2151511 

"6' 

,MESSAGES 
LST: ,ASCII 
AORESS: ,ASC I I 

0~1060 03""6i1 OIGITS: ,ASCIi 
"211 

"""012 SC~Lrl .ASCIZ 
,EVEN 

'LAST' 
'MEMORy ADDRESS is I 

<15><12> 



TEST O~Q'·~.A 0-124K MEMORY EXERCISER 
O~QMBA 

,TJTLE MEMORY A~DRESS T~STS 

,THIS TEST ADORESS MEMORY UP TO i2SK AND PROVES 'UNIQNESS' or ALL 
,MEMORY AOORESS IN A 32K SEGMENT: tHE tEST WRITES INTO EACH MEMORY 
IADDRESS THE VALUE OF THAT ADDRESS AND THEN C~ECKS FOR THE CORRECT 
IDATA IN EACH ADDRESS. 
JT~E TWELVE MOST SIGNlrICANT BITS or THE LAST AVAILABLE MEMORY ADDRESS 
,IS STORED IN RS, 
,STARTING INTRUCTIONS 
I LOAO ADORESS=2~~ 
, PR£SS START 
, STACK POINTER IS AT 5~~ 
J.~**.** ••• * •• RESTART AT 2!Z TO ~E!TOR~ LOADER •• * •• **~~* •• *.*.*.* 



MEMORV AOOR[SS TESTS 
Oi!QMBA 

~~25~~ 
~a2514 
2~25~2 

Z222t~ 

Z2!::!'524 
l0253~ 
e~~5::r~ 
~~~5JIi 
0l'l!d5d{i 
fC;~5(1,\l. 

,q~59t; 

~ij;~~I:\r:J 

if] ~~~~t.(~ 
~~~G~~~}7~~ 

1'iJ:n~C~j 
;;ay;E '}k:1~ 

i~,?-:16Q,j 

~ ~~ ~: ,"~1 J, L~: 

:~~~'~~,j~!~} 

]';;l::!oi~]~ 

.; 

:;;1;;;'; ,;:> fi 
!J!f.!~~~.Fl 

-;~: .} 

:1~~~~?2 
'~;;~l;4 

0lBc51c) 
0~27!aO 
~~2i9~ 
02J:!712 
QJ0~716 
0"2722 
~e27;,0 

e02732 
002740 
~"2744 
002752 
",,27!S6 

012737 
012706 
004767 
~"02524 
!:1~0210 

0~a167 
?f'1252~ 
2l~,156 7 
ltIJ25ro3 
~!2706 
flifj~~il" 
012706 
:11, ~ 7;31 
~,,~ 9 to (j'f 

rf'1,?7 3 7 
!tiB~!!Jd7 
f? fjJ i'\UJ :;'/ 

zt;~,.cj7 
i;~C,. oJ? 

Q:d~!~;~':~~ 

(jj:,~~7e"l 

t;.i ~~ .~. < ~ 7 
("' .-~ ,~ " ~~ 7 
<,'I ,7 '_~ • .. ·7 .". , ...; ~-,","UIt I 

~~~~~~7 
~1l~) 2 ~, ~; If; 
P.H';Jt;;:~l 
t1 ~ \ ~i ;; :j 0/ 
0;"a:73t 
t:ilt:/~7 
GifJm~4fJ 
[!!"'!!12~1 

01B182(.2I 
01270t< 
0627:57 
0:j,3716 
1Z6!l1r!37 
012737 
000002 

131273' 
004767 
1312737 
1312702 
01~203 

002532 
300;100 
117256 

001636 

i76654 

0~EJJ0B 
~, 7~~3u 
01HJ;50e 
'1. '1il';2~ 
0ra~~42 

~fJ~j~2 

~O' () :11. " 
~ '17" 7'; 
~,7~?';;fj 
fa 9HZ' :t. ? () 

:l i tL!.t)~ 

tO~1,~~tj 

~"i'~'0t;) 
0: ?~J~4 
W1'<100 
~·.1 ~~:;4[i 
~~;f!i,hHj 

0W'i' ~1~[1 
0eJJiJfljm~\ 

ra2~00~ 
~~r;;.20iJ 
11'1~7' 
117572 
0001301 

~"277" 
177642 
002616 
02001211 

;HH1202 

~,jl;::'pj 

r:;;.:.jEiI1J~I', 

't,12J0!;) 
:l1~3B? 

;, l~e3J." 

~. -, ;34Z: 
1'72356 
177';72 

112342 

111572 

;t~EMORY ADORESS TEST 
START: 1-10V #S)'ART1,Gt#2eJ2 ,CIoIANGE START ADDRESS 

HOV #S'i'KPTR,SP ,SET UP STACK PlR 
JS"~ PC;,SLDR JGO SAVE LQA~ER 

$R[T"'q 
• <=21t=. 
J~H' SRLDR JREStO~E L.OADER 
r ::SRE'( 
JS~ R;;,£;$PRINY JG6 Yo PRINT ~OUTINE 

~CKU'-
S'fApr:t~ MOV f~\KPT~r3P JS~! st Ai';~~ PiR 

l: L, "1 ICNr ,CLEAR PASS COUNT 
B~G1N~ ;~PV fH5;'KPHI r SP :S£T STACK PYR 

;;~IV ICNT,IIi!!D~S"LAV JDISFll.AV FlASS COUNY 
":11 ;-''''1 fH~bor;' 

. 
J;~LEAfI f.EL.OAGA i! ON I="ACTOr. ~ ~.~ t" 

: -'; I:' ~.~[ ;,( 0 t ~ r~" i1£~N,lIG£MEN'j' I~ ,~vAiLAaLE ~. ---1 w--y 

;,~ :~~~ \; ~HH;}MM ~ c~ERfWEC • $I!:'I riM\: our iR,J' 
eLR Mr;l:\VA iCLEAR INDICATOR 
Ct,.N ,"C$IHI i~t:F~MENc!E MEM '1C;4T 
Ctit'~ i.,;,;t\VA ,'!SET HJO!CA70n oro 0), I:: ,~VAILA8LE 

NYM~1 : .~~H ' W~l'YP 

; ~HIlT 1 Nt: nl 

M~1~V,~. 

"~,I 

i..t1m4fij ! ~\lt'~ 
diir 
u~1e1 
tHHJ 
i:HH' 
t,;brl 
1:019\' 
L~l:~ 
t~OV 
~10\f 
f1y\l 
NO!!) 

~~~~o2~~~~~6~¢U~~'W,~Gkl?DR~ J!ET :~IPO~0.RW UP 1~0 BLOCKS 

1~ 1 ~TS 

se~~3~06~Q~i~6UP~AH~ocRIPORt tlET KIPO~lgRH UP 200 BLOCKS 
Gf.H~ Ir'O~2 
Oaalo~9~~c~W~¢Up~~H~~~RipOR7 J'ET ~!PD~7~RW UP 200 BLOCKS 
'H~HHPMiQJ 
~2fJ@3, O~K ~ fl) A~i1 
r.t" ~u;ca. omO ~ AR7 
ai~~~S~~ iE~~BLr MEM MGMT 

PC 

JOEMOA1 HANAG[MENY A~ORT ~OU~INE FOR WftITE UP 
MtU.BTeI: r~CHt 

MOY *2J,,~~,R2 JR[S~T R2 
ACO ~21~.Q$K!~ARl ,A5viNtE TO NEXT 4~ 
MOV ,~$R2,(SP) iRrTURN TO INSTRUCTION THAT 
C~R .#SR0 iOiSABLE MEM MGMT 
MOV #~,'~SRe iE~A~LE MEM MGHT 
RTI iciuSE6 THE AOORT 

;~OUTINE TO W~ITE VALUE or MEMORV AOD~~SS INTO MEMORY ADDRESS 
,rOR EXAMP~E ~OUTINE WRITES ~~~0~ iNto LOCATION 20~00 
wRTUPI MOY .CONE0,,#ERRVEC iSET TiME OUT TRAP VECTOR 

JSR PC,LDMM0 
MOV #MMAB T0,'*MMVEC iSET MEH MGMT ABORT VECTOR 
MOV *2001210,R2 aFIRST ADDRESS 
MOV R2,RJ iLOAD CONSTANT 



MEMORY'; lESS TESTS 
OlOM8. 

00276Z 
002762 
0Z2766 

0,,27'" 
Z027;. 
",,3000 
00:S004 
0031"6 
1Cl0:S012 

1Cl03014 
"03020 
",,3026 
"03"30 
"0:S"34 
"030 .. 0 
"0:S044 
"0:S"46 
",,!,,!UI 
"":5";2 

010322 
062703 
0"0714 

012706 
ICll4767 
""'567 
002444 
1Cl04'67 
0"15Z3 

0""'0" 
116446 
116400 

1'6372 

012702 021Cl00Z 
012737 ,,"3056 """"04 
01120" 
162700 2H-'21002 
ZI4767 177'46 
06i71Cl1Cl 0""002 
2112203 
1Z12a01Cl3 
01177;5 
1"~401 

",10'4 "".'71 ",II" 0127'" ill'", 

003"62 
"'3'66 
0"3"'1 
011J30'2 
"0321'6 
0213114 
"1IJ3110 
"0:5112 
1Cl03116 
"0:51221 

",,3122 
1Cl2l3124 
00313" 
",,3132 
1Cl,,3136 
0,,3140 
",,32,44 
003150 

162702 
011203 
""1"3 
01'767 
012737 
0627"3 
1Cl11342 
021227 
1Cl01312 
"0"442 

1Cl""2'0 
"0'767 
1Cl01416 
042102 
0102213 
"13702 
072227 
060203 

0e"024 
,,0311" 
"e1002 

2111'76 

1"652 

160Z00 

112342 
00210"6 

DONE'" 

MOV 
ADO 
8R 

MOV 
JSR 
JSA 
LST 
JSR 
SCALF' 

RJ,(R2)+ 
#2,R3 
,-6 

#STKPHh SP 
PC,SFORM0 
R5,SPRINT 

R',SPRINT 

:WRITE VALUE OF ADDRESS INTO ADDRESS 
iNE:XT VALUE 
iWRITE UNTIL DONE 

.SET STACK PTR 
iGO TO FORMAT ROUTINE 
iGO TO PRINT ROUTINE 

iGO '0 PRINT ROUTINE 

,ROUTINE TO CHECK THAT V.LUE OF' MEMORY ADDRESS WAS WRITTEN CORRECTLY 
MOV M21021e,R2 iSET R~ 
HOV *OONE1,'#E~RVEC is£T TIME OUT TRAP 
MOV R2,R0 
sue *i,R" ;suaTRicT 2 
JSR Pc.LDMMe 

is: ADO #2,R0 
MOV (R2).,R3 iG£T WRITTEN VALUE 
CMP R",R3 icAEbK 
SEQ 15 
MLT iE~RORI TO DETERMI~E WHItH ADDRESS WAS 

.WRITTEN IMPROPER~Y EXAMINE Ra~ NEkT E~AMINE HEM HGMT REGISTER KIPAR1 
,(IF' HEM HeMT IS AVAIlAS~E~. Abo RI ANe KIPARl TOGETHER AS SHOWN BELOW 

R2-2 
KIIiAR1(772342) 
ADDRESS 

~ eex XXX xxx XXX xxx 
1 lee VYV VVV VYV yyy 

IZ2 ti! !ZZ ill lil !ll 

II' 
DONEll HOV 

is 
*STKPTFt,SP isrT stACK PTR 

,ROUTINE TO WRITE l'S COMPLEMENT VALUE Or ADDRESS INTO ADDRESS 
.rOR EXA~P~E ROUTINE WAI'Ei 15'7;7 INTO ADORESS 2ej021 

SUB 
MOV 
COM 
JSR 
MOV 

1S: ADO 
MOV 
OM" 
BN£: 
SR 

,ROUTINE TO 
LOMMll NOP 

TST 
BEQ 
8IC 
MOV 
MOV 
AS~ 
ADO 

M2,R2 iR~.lAST ADDRESS 
R2,RJ 
R3 iCOM~L~MENT VALUE IN R3 
PC,LDMMl 
*MMABT1, •• MMVEC :SE:T ABORT VECTOR 
*2,R3 
~3,·(R2) iWRITE COMPLIMENT VALUE INTO ADDRESS 
R2,#17776 
11 
DONE3 

LOAD H£M MGMT POR WRiTING OOWN 

MMAVA 
1$ 
*1600018,R2 
R2,R3 
_*KIPAR1.R2 
#6,R2 
R2,RJ 

iCLEiR PAR SELECTOR BITS 

;START rORMING ADDRESS IN R2 



MEMORY ADDRESS TESTS MACY11.616 10-MAY.72 231'9 PAGE 16 
O~QMBA 

0031'2 "0!5103 COM R3 
2031'" 012102 Z400e1" MOV ... 0000,R2 
e03160 162737 0002021 172342 SUB *200,'.KIpaARl ;- AOJUST p I~R 
2'a3166 ~002a7 1$: RTS PC 

JMEM MGMT ABORT SERVICe rOA wRfT£ OOWN 
"031;" 000240 MMABT1: NOpa 
0031;2 012702 04001210 MOV .40000,R2 JRESET R2 
",31'6 162737 021"20" 112342 SUB ,20",.jK!F'AR1 
""32!4 2101406 SEQ 2$ 
""32116 013716 177516 MOV _.SR2,(SF" 
",,3212 012737 212102101 17'512 MOV .1, •• SA0 iENABLE: MI~M MGMT 
""32~1 "0'''''2 RTI 
"13222 25: 
013222 0"'137 171512 CI.R ,'SR" iDISABLE HEM MGMT 
"03226 01!241 DONE31 NOli 

,SET UP TO CHECK COMPLEMENT OAt A W~IfT£N DOWN 
0,,3231 01'767 17'546 TST MMAVA ~C~ECK If ~M IS AVAIL 
013234 011""6 BEQ lS 
"13236 01i731 """201 172342 MOV .211,'.t<!P1Ri l'UHf j(IF'I~Rl 
"113244 012731 ""2616 "1025" MOV .MMABTI, •• MMvte i5ET AloRT VECTOR 
"132;2 "12731 0-03312 "121"". lSI MOV .OONE4".E"RVEe 
"13261 "12702 02110'" MOV .21111,R2 iriRST AD[)RESS 
013264 0111212121 MOV R2,RI 
",,3266 ""'121" COM A' iF'iRST OATA (COM OF' ADDRESS) 
0132;1 0627211 0021""2 ADO .2,Re 
"132'4 1627el 011102 25. SUI .2,RI 
013~11 01ia83 MOV (RI)+,"3 ;qST VALUE: 
"13312 82'113 eM' "I,A3 jc Eet< 
"13:5'4 0'1713 BEQ 25 
"13316 1,.4211 HI.T 
"13311 011711 SA 25 
"13312 011248 OONE4. NOP 
"13:514 211124" NO' 



MtMORY .uuRESS TESTS 
DiQMBA 

""3316 "127"~ 
0e3322 016737 
fJl333" "i"767 
IJI:S334 "1113'7 
el3342 912731 
",33;1 912731 

""3356 "1"0" 
"'3362 "e,,,,,, 

. 013364 QJ11'''2 

",,33;" ""':L0" "0:5J;2 ""'1'" "133;4 0127"3 
""34/UI 211'''22 
",34i2 "11522 
"83414 "11122 
113416 "11J'22 
""3411 "11J822 
",,:5412 011J522 
",:5414 011122 
""34i6 "11522 
0"~421 01'''22 
",,3422 01"22 
113424 011822 
083426 21118'22 
"8!431 2111122 
"03432 011J522 
01343. 011"22 
""~436 "18522 
IU'!448 "10"22 
",,3442 010522 
"1lI:5444 010122 
""3446 0121522 
""~4,e rill'J03 
"e:54!!12 0"~J52 
"":5454 ""1765 
0"~4'6 """744 

0"~46" 0121:5'7 
0,,3466 "15"37 

,,11)0500 
1'5452 11751121 
1"252 
0112676 210025" 
0113~6" 00""04 
"1111124 ",,,,J"20 

177717 

0ZIlJ"00 

""""el6 

"21:5472 """004 
111512 

,TITLE MEMORY WOR!T CASr NoisE TESTS 

JT~IS TEST WRITES MEMORY WORST CASE NoisE TEST PATTERNS THROUGHOUT 
,MEMORY ANO CHECKS THAT THEY CAN BE WRiTTEN AND READ. 
JSET UP TRAP VECTORS 
BEGIN1: MOV #STKPT~,SP iS~T STACK PT~ 

MOV leNT,tII.-DiSPLAY 'DISPLAy PASS COUNT 
JSR PC,LOMM0 iGb SE' UP HEM MGMT 
MOV *MMABT0,IPIIMMVEC iSET MEM MGMT ABORT VECTOR 
MOV *OONE5"#E~RVEC iStT U~ TIME OUT TRAP 
MOV .STMM1,_*IOTVEC i5£T U~ lOT TRAP VECTOR 

.LOAD CONSTANTS 
MOV *-l,R" 
CL.R R' 
MOV *21""".R2 

J WR I T£ WORS,' CASE NOISE tEST PATTE.N (1 XOR 8) 
REVPAT: COM RI 

COM R5 
MOV ."RJ 

WRT20. MOV R",(2). 
MOV R',(2)+ 
MOV RI,(2)+ 
MOV RI,(2). 
MOV RI,(2)+ 
MOV R',(2)+ 
MOV ~",(2). 
MOV R5.(2). 
MOV RI,(2). 
MOV R,,(2)+ 
MOV RI,(2)+ 
MOV R5.(2). 

WRre: MOV R",(2). 
MOV IU5,(2)+ 
MOV R",(2)+ 
MOV R5,(2). 
MOV Re,(2). 
MOV R5,(2). 
MOV R",(2). 
MOV R5,(2)+ 
OEC RJ 
SGT WRT20 
BEQ WATe 
SR REVPAT 

DONE51 MOV #1S,@I*ERRV!:C 
CLR GiI*SR" ;orSABLE HEM MGMT 



Mt~OHY i40RSi CASE N:llS£ ~£$TS M,\CY11.616 le,·M.lY.72 231'9 PAGE 18 
OililMt.l 

~0~472 ~127~6 2~~5021 is: ~OV 'STKPTR,SP :srT STACK PTR 
~!034;) Z:'~7~1 ~~.t!'6 e0210~4 MOV .OONE6,"ERRVEe ;SET riME OUT TRAP VECTOR 
t'2rJ5~4 21121701 MOV ?C,Rl ;S£T StOPE PTR 

;TEST ~1EMORY AOO~E5SES F"ROM 221~00.~7176 USING 1 XOR a PATTERN 
i!035~6 ~127a2 ~2;H";0 81s Mev .20009,R2 JG£T STARTING ADDRESS 
~la3512 0215712 TST (R2) JCAEt~ Ir AVAI~ABLE 
2!2l3514 0e4767 ;,0236" JSR PC'tlXOR8 :GO to COMMON SUBROUTINE ~o CHECK 
2~3520 1"4e"" SCOPE 

JTEST MEMORY AODRESSES F"ROM 41ml0.;7776 USING 1 XOR 8 PATtERN 
211~522 012792 040210" B21 MOV *."""",R2 iG£T S'ARTING ADDRESS 
218!526 015712 TST CRZ) iC~EtK Ir AVAILABLE 
2113531 ""4767 ,,"2344 JSA PC,.lXORB iGO '0 COMMON SUBROUTINE '0 CHECK 
013534 1141"" SCOPE 

JTEST MEMOI'tY AODRESSES F"ROM 6IJli-77'7' USING 1 XOR 8 PAT'ERN 
""3536 012702 ,,60""" BJI MOV ,61111,R2 iG£T SfARTING ADDRESS 
118!542 015112 TST CR2) iC~EtK IF AVAILAB~E 
eJ!54~ "".,6, ,,"233" JSR PC,.lXOR8 iGO fo COMMON SUBROUTINE '0 CHECK 

11""" 1141'" SCOPE 

,T[ST MEMO~Y ADDRESSES F'ROM llleil~li7;76 USING 1 XOR • PATTERN 
113512 812712 1111"a' 84. MOV .i,"all,RI ~ctT.S'~RTING ADDRESS 
II,S';6 11.712 TIT eR2) sCHECK I' AVAILABLE 
IIIS5'1 '1.761 112:514 JSFt PC •• 1XOR8 ico to COMMON SUBROUTINE TO CHECK 
IIS564 11411. SCOPE 

.T[ST MEMOFtY ADDRESSES F'ROM 1alli'~137'76 USING 1 XOR I PATTERN 
•• S," 11.,1, ill.el lSi HOV .11 ••••• RI i;fT "iRTING ADDRESS 
. "S". 1 •• 712 TIT cRI, jC~E,M I' AVAI~ABLE 
113". 2114161 112:5"" JIll' PC,.lXQRS JGO 0 COMMON SUBROUTINE to CHECK 
0,36il 1'4'11 SCOPE 

.TEST MEMO~Y ADDRESSES F'RO~ 14JI01~1;7;16 USING 1 XOR • PATTERN 
l'1361a I!lt10Z i41101 B61 MOV *i4"""e.R2 iOtT stiRTING ADORESS 
1,36'6 11'712 Ta, (R., iC~£CK I' AVAILAB~E 
113611 "'14167 •• 2264 JSR PC •• 1XOR8 ioo to COHMON SUBROUTINE to cHECK 
'136i~ 11411. SCOPE 

JTEST MEMORY ADDRESSES F"ROM 16e0~I-l'7776 USING 1 XOR 8 PATTERN 
01:5616 211.10. 87. tOT ithT T~AP SETS M£M MGMT 
1113621 11)"16'" 16"" 
1113622 014167 "82252 JSR PC,.lXORS iGC to COMMON CHECK ROUTINE 
1113626 1841"" SCOPE 

JTEST MEMORY AODRESSES F'ROM 2ae0~1.2i7'76 USING t XOR e PATTERN 
~I363" 0"""0. B10: tOT iibT T~AP 5ETS MEM MGMT 
""3632 01210" 28"" 
""3634 ""4767 9"224" JSA PC •• 1XORS iGO TO COMMON CHECK ROUTINE 
~"364" 114"00 SCOPE 

iTEST MEMORY AODRESSES F"ROM 221'''''''-231776 USING 1 XOR S PATTERN 
0t3642 0"""04 911: lOT ItOT T~AF' SETS MEM MGMT 



MEMORy l' CASE NOISE: tESTS MACY11.616 10-MAY·12 23"9 .. 1~E 19 
O~QMeA 

0036~4 ~022210 220~ 

~a3646 210.767 002226 JS~ PC,.lXOR8 iGO fo COMMON CHECK ROUTINE 
ea36!52 10.0210 SCOF'E 

,TEST MEMORY ADDRESSES FROM 24e"0"~257776 USING 1 XQR 8 PATTERN 
21036'4 ""00214 812: lOT iI~T TRAP SETS MEM MGMT 
02J!6!56 " " 2 412HZJ 2401Zl 
",,3660 "04767 012J221. JSR Pc,.lXeRS iGO to COMMON CHECK ROUTINE 
",,3664 104000 SCOPE 

,TEST MEMORY ADDRESSES F'ROM 26~12J""~277176 USING 1 XQR 8 PATTERN 
"03666 21 0 lUI 214 813: rOT iIbT T~A~ SETS MEM MGMT 
""S6'1iJ "1iJ2601 2600 
",,36;2 ""4167 ,,"2202 J$R PC •• 1XORS iGO fo COMMON CHECK ROUTINE 
0,,36'6 104000 SCOPE 

,TEST MEMORY ADORESSES F"RO~ 30j"00~311;76 USING 1 XOR 8 PATTERN 
0,,31"" """004 814: rOT ilOT TRAP SETS MEM MGMT 
"1iJ3702 ""3""" 3"00 
",,3704 014767 ""2170 JSR PC •• 1XORS iGO '0 COMMON CHEC~ ROUTINE 
003711 114""1 SCOPE 

,TEST MEMORY AODRESSES F'ROM 3aI0jl~337'76 USING 1 XQR • ~ATTERN 
0,,3112 "1100. Bit: 10' iibT '~i~ JETS M£M MGMT 
"037i4 "'3201 32'" 
",,3716 0'.,61 "02156 JSA PC,.lXOR8 iGO TO COMMON CHECK ROUTINE 
0,,3722 11."'" SCOPE 

IT£ST MEMORY AOORtlSES ,~o~ S4Iei'~~'7". USING 1 XOR • ~ATTER~ 
0,3724 011"". ai6' 10' iibT '*i' SETS MEN HGMT 
0,3126 el~""" 34"" 
21,,313' "'4167 ,,212144 JS" PC •• 1XOR8 iGO TO COMMON CHECK ROUTINE 
013734 1'.""1 SCOPE: 

.TEST MEMORY ADDRESSES F'ROtoi 361"ml~J;7776 USING 1 XOR • ~ATTERN 
0,3736 0211"". 817: lOT ;IOT T~AP SETS MEM MGMT 
01S14' lUl36', 360" 
013742 ""4167 ""2132 JSR PC,.lXORS iGO to COMMON CHECK ROUTINE 
113146 1".0"" SCOPE 

,TEST MEMORY ADDRESSES F"F~Otoi 421~"0"~4i7776 USING 1 XOR I PATTERN 
",,37'" C!I0m0". 82!; lOT iI~T tRAP SETS MEM MGMT 
"037'2 "'21421"" .o"",, 
",,,S7;4 eJ2I.767 eJ2I212" JSR PC,.lXORS 1Gb to COMMON CHECK ROUTINE 
"0376" 10.000 SCOPE 

.TEST MEMORY ADDRESSES F'ROM 42~0~0~437776 USING 1 XQR 8 PATTERN 
eJ03762 0210004 821: lOT :IOT TRA~ SETS HEM MGMT 
003764 "042'" 42"" 
"03766 021.767 002106 JSR PC,.lXORS IGO to COMMON CHECK ROUTINE 
",,3712 10.210" SCOPE: 

;TEST MEMORY AODRESSES F'ROM 44210210-457776 USING 1 XQR e PATTERr. 
"'037'. 0021"'0. 822: lOT dOT TAAP SETS MEM MGMT 
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O~QMBA 

1a,,:57'6 
0"4""" 
0"4"~4 

"".4"0 
"".767 
1040"" 

'~"40fJ6 """""4 
0,,4111 """600 

"02074 

00"012 ""4767 ""20~2 
00."16 1041"" 

""."2" "'0"0". ""."22 "21521"0 
"2142124 ""4767 ""2"50 
~"."3,, 121.21"21 

"0.,,32 ",,"""4 ",,421S4 "0'2"" 
"".136 "0.767 0"20:56 
"".".2 1,.""" 
",.,4. ",."". 
"".'46 0".21. 
", .. "" "'.767 ""202. 
"".",. 114""" 

0, •• " •••••• 
"1."6" ""6'" "".'62 "04761 ""2"12 
"1."66 11.'"'' 
~"421"" "'2111". 
0"."'2 ""'21"1 "I."'. ""4767 "12""'0 
"041"" 121.""" 
""·1"2 
""41". 
",,4106 
"'''.112 

"04114 
"04116 
""·120 
""4124 

""""0. ""62"QJ 
"".767 
1".""" 

""""". "216400 
~0.767 

1".""0 

"'01766 

~"175. 

.. ," 
JSR 
SCOPE 

PC,.1XORS iGO to COMMON CHECK ROUTINE 

.TEST MEMORY ADDRESSES rROM 46~"~0·4;7776 USING 1 XOR 8 PATTERN 
823: lOT ilbT TAAP SETS MEM HGHT 

4611 
JSR PC,.1XORS iGO to COMMON CHEC~ ROUTINE 
SCOPE 

JTEST MEMORY AODRESSES rROM 5"t"~0~5i7776 USING 1 XOR S PATTERN 
924: lOT :IOT T~AP SETS MEM MGMT 

'QJI" 
JSR PC •• 1XOR! iG~ to COMMON CHEC~ ROUTINE 
SCOPE 

,TEST MEMORY AODRESSES rROM !211mrIJ~'37;76 USING 1 XOR a PATTERN 
B2~: lOT ithT TR~P SETS MEM MGMT 

'2"" JSR PC,.1XOR! iGO to COMMON CHECK ROUTINE 
SCOPE 

.TEST MEMORY AODRESSES rRO~ ~.1"~"~'~7'76 USING 1 XOR a PATTERN 
82.: lOT iibT t~AP SETS HEM MGMt , .. "" JaR PC,.1XORS .GO to COMMON CHECK ROUTINE 

SCOPE 

.TEST MEMORY ADDRESSES rROM i6'''i''~''7'76 USING 1 XOR • PATTERN 
12;; 10' jibT t.iP SETS MEM MGMT , .. " 

JaR PC,.lXOR! iQ~ to COMMON CHEC~ RourtNE 
SCOPE 

JTEST MEMORY AODRESSES rAOM 6Iilm"~6i7'76 USING 1 XOR a PATTERN 
B3~& lOT jtOT T~AP SETS HEM MGMT 

61"" 
JSR PC,.lXOR! iGb to COMMON CHECK ROUTINE 
SCOPE 

,TEST MEMO~Y AODRESSES rROM 62j"~0~637'76 USING 1 XOR 8 ~ATTERN 
8311 lOT iIbT TA~P SETS MEM MGMt 

62"" 
JSR PC •• 1XOR8 iG~ to COMMON CHEC~ ROUTINE 
SCOPE 

ITEST MEMORY AODRESSES rROM 641"00~6'7'76 USING 1 XOR a PATTERN 
83~; lOT itbT TRA~ SETS MEM MGMT 

, .. ee 
JSR PC, .1 XORS J' GO -to COr~MON CHECK ROUT I NE 
SCOPE 

JTEST MEMORy ADDRESSES rROM 6'~"~0~677776 USING 1 XOR ! PATTERN 
833: lOT itbT T~AP SETS MEM MGMT 



MEMORY 
OIQMBA 

~T CASE NOIse tESTS M4CY11.616 1~-MAY-72 23J!9~ ~GE 21 

2I2 413a 
ea 4 132 
e,,4136 

0,,4140 
~""142 
e,,4144 
0,,4150 

~04152 
21214154 
0041'6 
004162 

"21 4164 
0214166 
0041'" 
0"'1'4 

~06600 
204767 
104000 

0021004 
00'000 
004767 
104000 

0000214 
00'200 
2104'6' 
1040"0 

""210"4 
0"'42121 
"21"6' 
l""UJ2I 

2101730 

02141'6 012706 """5021 
"0'2.2 0127210 i1"" 
00'2.6 021!!805 
"".211 01*'02 e22000 
e"'2i4 e12737 0'4304 e,.004 
2114222 211.,6' 17636' 

004226 01'1"1 
01'23" "0'10' 
014232 01270~ 021"020 
~"'4236 
"04236 011,22 
",,42" "1'822 
2184242 "1.122 
"21'2'4 011822 
""'2.6 2111522 
""'2!8 011'22 
""'2!2 "11'12 
"2I42!4 010522 
"0.2;6 0102122 
",,426" "le,22 
",,4262 01i.22 
""4264 01",22 
"8'266 2111522 
"042'21 211"'22 
0,,42'2 211"522 
0,,42'4 011522 
"0'2'6 "8'30:5 
211'3180 "01356 

6600 
JS~ 
SCOPE 

PC,.lXORS iGO to COMMON CHECK ROUTINE 

,TEST MEMO~V AODRESSES r~OM 7000~0.717776 USING 1 XOR a PATTERN 
834: lOT iIOT T~A~ SETS M£M MGMT 

7KH'" 
JS~ PC,.lXORS JGO TO COMMON CHECK ROUTINE 
SCOPE 

,TEST MEMORY ADDRESSES ~~OM 720000·737776 USING 1 XOR a PATTERN 
835: lOT dOT T~AF' SETS MEM MGMT 

72021 
J5R PC"lXORS iGO '0 COMMON CHECK ROUTINE 
SCOPE 

JTEST MEMORY 400RESSES ~ROM 7.e000~757776 USING 1 XOR e P4TTERN 
"936: lOT ilOT t~AP SETS HEM MGMT 

7400 
JSR PC.,lXORS iGO to COMMON CHECK ROUTINE 
SCOPE 

.S[T UP TO START WRITING 3 
ILOAo CONSTANTS 
OONE6. MOV *STI<PTR,SII 

*-S.,RB 
R' *20001,,.2 

is[T stACK PTA 
MOV 
CI.R 
MOY 
MOV 
JSR 

.OONE7"'£~RVEe ;S!T T1M£ OUT TRAP V£CTOR 
PC.I.OMMI joo SE' UP MEM MGMT 

,ROUTINE TO 
COMoAT. COM 

COM 
MOV 

WRITE WORST CASE NOISE PATTERN (3 XOR 9) 
R9J 
R' .20,R3 

WRT16r 
MOV R9J,(R2)+ 
MOV RI,eR2)+ 
MOV R0,(R2)+ 
MOV RI,(R2)+ 
MOV R,,(R2)+ 
MOV R!5,(R2)+ 
MOV R',(R2)+ 
MOV R!5,(R2)+ 
MOV RI,(R2)+ 
MOV RI,(R2)+ 
MOV R9J,(R2)+ 
MOV RQI,(R2,+ 
MOV R!5,(R2,+ 
MOV R!5,(R2)+ 
MOV R!5,CR2)+ 
MOV R'.(R2)+ 
OEC R3 
BN! WRT16 



~EMORY WO~ST CASE NOIS€ TESTS MACV11.616 12 ... MAV.12 23159 PACE 22 
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. ~!~·3~2 a00151 BR COMOAT 

;!~43~4 "12137 O04316 O00004 DONE7: MOV *l$,@#ERRVEC 
l0 4 312 ~05037 177572 Cl.R ,,*SR0 :DISABLE MEM ~GMT 
l2 4 3i6 012706 000502 lS. MOV .STKPTR,S~ ,SET STACK PTR 
l0"322 012737 00'022 2H!.I tH'" 4 MOV *OONEB,"'ERRVEC .SET TIME OUT TRAP 
Z24332 0121101 MOV pe,Rl IS[T seOPE PTR 

:TEST MEMORY ADDRESSES F'ROM 22~0~.37176 USING 3 X0R 9 PATTERN 
Z0 4 332 012702 02000" 837: MOV *20000,R2 JCET STARTING ADDRESS 
r04336 ~"5112 TST (R2) iC~EtK AVAILABILITY 
024340 004161 001672 JSR PC,.3XOR9 iG~ CH£CK 
00 4344 104000 SCOPE 

ITEST MEMORY ADDRESSES F'ROM 40m,,~.57;76 USING 3 X0R 9 PATTERN 
21243'6 012702 21421"00 84m: MOV #40000,R2 iGET stARTING ADDRESS 
210'3"2 00"712 TST (R2) iC~EtK AVAILABIl.ITY 
21043'4 2104167 001656 JSR PC •• 3XOR9 ,GO CH£CK 
"0'360 104000 SCOPE 

JTEST MEMORY AODRESSES F'ROM 6"~00.77;16 USING :5 X0R 9 PATTERN 
",,4362 012702 216"2021 e41: MOV .6"2I00,R2 iGET stARTING ADDRESS 
""4366 ""5712 TST (R2) icAEtK AVAILABILITY 
",,43;8 084167 2101642 JSR PC,.3XOR9 iGO CH£CK 
0043'4 104000 SCOPE 

)TEST MEMOAY ADDRESSES F'~OM 121m~21~~li1716 USING 3 X0R 9 PATTERN 
0043;6 012702 121021"0 842: HOV *lfJee0Q1,~2 iG~T stARTING ADDRESS 
2104412 0"15712 TST CA2) iC~EeK AVAILAiIl.ITV 
004414 2104767 ee1626 JSR PC •• :5XOR9 iGO tWfCK 
184411 1140210 SCOPE 

,TEST MEMORY AODRESSES F'ROM 12je0e~137'76 USING 3 X2IR 9 PATTERN 
2104412 2112702 121001 843: MOV *1Z2"0",R2 iGtT SfARTING ADORESS 
21,4416 "05712 TST CRZ) iC~EtK AVAILABll.ITV 
211442' 004767 011612 JSR PC •• 3XOR9 JGO CIoI!CK 
084424 1040a0 SCOPE 

,TEST MEMOflty AODRESSES F'ROM 14i011J0~157176 USING 3 X0R 9 PATTERN 
21"'426 012702 141210"0 844: MOV *14a2l01,~2 iGtT StARTING ADDRESS 
21a4432 1210'712 TST CR2) iC~EtK AVAILABILITY 
ea4434 0Q14767 2101576 JS~ PC,.3XOR9 iGO CHECK 
21214440 10~0"0 SCOPE 

JT~ST MEMORY AODRESSES F'ROM 16i2l0"~1;7776 USING 3 XOR 9 PATTE~N 
21214442 1210210"4 84': lOT 
"214444 02161210 1'2121 
"0'4'6 "2.767 0211564 JSR PC,.3XOR9 JGO TO COMMON CHECK ROUTINE 
"214452 1214012121 SCOPE 

JT~ST MEMO~Y ADDRESSES F'ROM 20m2l0"~217776 USING 3 XOR 9 PATTERN 
21a4454 0emlll1ll4 846: lOT 
21214456 02120"0 221021 
lIJe4460 12124167 0211552 JSR PC •• 3XOR9 iGO to COMMON CHECK ROUTINE 



MEMORy . T C~S~ NOISE tESTS MACY11.616 121-MAY.72 23159'i! ~'C;E 23 
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"'214464 12140"'0 SCOPE 

,TEST MEMORV ADDRESSES FROM 220"'~0-237776 USING 3 XOR 9 PATTERN 
"'04466 ~1ZI0004 847: lOT 
004410 ~02200 2212!0 
"'044'2 004767 "'0154O JSR PC,.3XOR9 ;GO TO COMMON CHECK ROUTINE 
004"'6 104000 SCOPE 

.TEST MEMORY ADDRESSES FROM 24~000-257776 USING 3 XOR 9 PATTERN 
004512!0 "'012!0~4 8512!: lOT 
o 121" 5 12!2 002400 2400 
004504 0i14767 "'01526 JSR PC •• 3XOR9 JGO TO COMMON CHECK ROUTINE 
004510 104000 SCOF)E 

;TEST MEMORY AODR~SSES F'ROM 260000-2;7776 USING 3 XOR 9 PATTERN 
004512 0i1121004 851: rOT 
00 4'i4 0026021 2600 
2104516 004767 0"1514 JSR PC,,3XOR9 JGO TO COMMON CHECK ROUTINE 
004522 1i14000 SCOPE 

.TEST MEMORY ADDRESSES FROM 300000~3i7?76 USING :5 XOR 9 PATTERN 
12!04524 021~004 8'2: lOT 
00"526 0030021 301210 
004530 004767 0015"'2 JSR PC,,3XQR9 'GO TO COMMON CHECK ROUTINE 
004534 104000 SCOI'E 

.TEST MEMORY .ODRESSES F'ROM 3212!0~0.337776 USING 3 XOR 9 PATTERN 
004536 'HUI2I04 8'3: lOT 
0i14,40 02132021 32021 
004542 121214767 001470 JSR PC •• 3XOR9 iGO '0 COMMON CHECK ROUTINE 
210"'46 1214000 SCOPE 

.TEST MEMORY ADDRESSES F'ROM 34j00"~357'76 USING :5 XOR 9 PATTERN 
00"5~21 02102104 9'4: rOT 
~Jrr!J45'2 013401 3400 
0,,4"4 014767 011456 JSR PC,.3XOR9 JGO TO COMMON CHECK ROUTINE 
2104561 1140021 SCOPE 

,TEST MEMORY ADDRESSES F'ROM 36e000-:S;7776 USING 3 XOR 9 PATTERN 
2104562 0i11004 955: lOT 
0,,4'64 0i1361210 3600 
004566 014767 011444 JS~ PC,.3XOR9 iGO to COMMON CHECK ROUTINE 
12104"2 114e01 SCOPE 

ITEST MEMORY ADDRESSES F"ROM 4~0~00w4i7776 USING 3 XOR 9 ~ATTERN 
00"'. 12!0ee~4 856: rOT 
004';6 0".001 40~0 

0040m0 "04767 001432 JS~ PC,,3XQR9 iGb fo COMMON CHECK ROUTINE 
VJ04004 114""''' SCOPE 

ITEST MEMORY AODRESSES F"ROM 42~000-437'76 USING :3 XOR 9 PATTERN 
12!046VJ6 0~0"'04 857: JOT 
0146~21 00'Z~0 4200 
00"612 004767 ""1420 JS~ I'C,.3XOR9 :GO to COMMON CHECK ROUTINE 



MEMORy WO~ST CASE: NOISE TESTS MACY11.616 121 .. "Uy.72 23"9 PACe: 24 
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"~46i6 104000 SCOPE 

;TEST I"It:MORY ADDRESSES FROM 44~0~0u457776 USING 3 XOR 9 PATTERN 
~04620 ~HH''J004 86~: lOT 
2104622 0044021 44021 
0~4624 21214761 "01406 JSR PC,.3XOR9 iGO TO COMMON CHECK ROUTINE 
0f'46321 1042100 SCOPE 

,TEST MEMORY ADDRESSES FROM 46~"00-477776 USING 3 XOR 9 PATTERN 
~~4632 00~"04 861: lOT 
21,,4634 21046210 46110 
0''''636 "0~767 "01374 JSR PC •• 3XOR9 iGO to COMMON CHECK ROUTINE 
"'''642 1rll4rll"" SCOPE 

JTEST MEHORY AODAESSES F'AOM '''!0''0-5i7776 USING 3 XOR 9 PATTERN 
""4644 0rll'''HIJ~ 862: lOT 
""4646 21rll'''''0 511UJ 
",,46'" ""4767 211111362 JSR PC,.3XOR9 iGO to COMMON CHECK ROUTINE 
"~46'4 104"210 SCOPE 

,TEST MEMOAY ADDRESSES F'AO~ '2."~"~'37776 USING 3 XtiR 9 PATTERN 
""46!H~ "lUJ "" 4 903: lOT 
",,466rll "0'2"0 52121 
""466·2 "0.767 ,,111:550 JSA PC,.3XOR' iG~ to COMMON CHECK ROUTINE 
""4666 lB4""" SCOPE 

;TEST MEMORY ACDRESSES F'AOM 5 •• "0"~'57776 USING 3 XOR 9 PATTERN 
",,467" 0111104 864: tOT 
1304672 0"540" '41" 
""4614 11'14767 "11336 JaR PC,.3XOR' iGO to COMMON CHECK ROUTINE 
",,41111 1140"0 SCOPE 

JTEST MEMO~Y ADDRESSES F'ROM 56e"~"~"7'76 USING 3 XOR 9 PATTERN 
",,4702 ~IQJ""4 86': lOT 
"'''4704 11'19601 56110 
""4706 11'04767 ""1324 JiA PC.,JXOR9 iG~ to COMMON CHEC~ ROUTINE 
"0"712 114QJ"" 'COPE 

,TEST MEMOJitY ACDRESSES F'ROM 6"te00-617;76 USING 3 XOR 9 PATTERN 
"P,f4714 "'''~''04 866: lOT 
"04716 £1060"0 6""" 2104720 ""4767 001312 JSR PC •• 3XOR9 iGo to COMMON CHECK ROUTINE 
00472" 1""""" SCOPE 

;TEST MEMORY ADDRESSES F'ROM 62~"21".637176 USING :5 XOR 9 PATTERN 
"04726 "1""04 867: lOT 
"04730 "062021 62"" 
004732 ""4767 ,,01312121 JSR PC •• 3XOR9 iGO to COMMON CHECK ROUTINE 
"214736 104"00 SCOPE 

;1£:ST MEMORY ADDRESSES F'ROM 6"~"""~657776 USING 3 XOR 9 PATTERN 
0041411' "00"" .. 91,,; lOT 
004742 "064"0 6'"'' 004744 014767 0"1266 JSR PC,.3XOR9 .GO TO COMMON CHECK ROUTINE 



M£MO~Y 
OlQMBA 

T CASE: NOISe TESTS MACY11.616 1", .. MAY-72 231'59 . .. G£ 25 

224752 
e04754 
"247'6 
21",4762 

~"'4164 
"04166 
"041'0 
"0.". 

"0,,"'04 
"066"0 
"8.,67 
10."'''8 

"8"'0"'. 
"0'0"''' 
"".767 
18.0"0 

01.,;6 "'''!!I'''''. 
""'01" "'"'201 

""'1254 

"'''1242 

0"'01212 "8.767 001230 
e0'8116 11.0"0 

0"011 01il"'4 
08'"i2 "".08 
18'"1. "'8.767 "01216 
"8'''21 11.,1211 

"''''822 
01'826 
01'03. 
01'".8 
08'"44 
0"'8.6 
08'8'2 
08''''6 
01'8'8 
",,"64 
121"''''6 """,,, 
0"''';2 
121"'"'4 "'''''';6 
""'11210 
"'8'11212 
"8'11214 

"'''''11216 
"0'112 
005120 
00'12. 
0,,5132 

012706 
012737 
"'12702 
8'4767 

"''''"''0 0127.6 
"'127'" 
015121. 
012703 
08'11210 
"1;"22 
"''''303 
""1375 
"''''30' 
0"13'0 
"'"'316 
"'"1363 
"'''07'7 

000500 
8"'106 00000" 
04'0"''' 
1"'42 

"'''4'67 "00654 
012737 ,,"6042 "0"250 

"127"6 """'"'' 012737 ,,"5378 """",,4 
"'1"'''1 

SCOPE: 

;TEST MEMORY ADDRESSES FROM 6600~"'-6"776 USING :5 XOR 9 ~ATTERN 
871: lOT 

66"'''' JSR PC,,3XOR9 JGO TO COMMON CHECK ROUTINE 
SCOPE 

JTEST MEMO~Y ADDRESSES FROM ,"'''''''''0·11''76 USING 3 XOR 9 PATTERN 
972: rOT 

'8"" JSR PC,,3XOR9 iGO TO COMMON C~ECK ROUTINE 
SCOPE 

.TEST MEMO~Y AODRESSES FROM 72!0,,"·131716 USING 3 XOR 9 PATTERN 
873: lOT 

'20'" JSR PC,,3XOR9 iGO to COMMON CHECK ROUTINE 
SCOPI~ 

.TEST MEMORY AODRESSES FROM 14121"0"~1'77'6 USING :5 XQR 9 PATTERN 
974: JOT 

,SET UP 
OON£8 , 

4S& 

15: 

251 

3S1 

OONE9: 

741UJ 
JSR PC,.3XORO iGO to COMMON CHECK ROUTINE 
scope: 

TO WRITE 8 XOR 13 T£5T 
MOV *STKPTR.SP 
MOV *OONE9, •• t.RVEC 
MOV .408"",R2 
JSR PC,LOMMI 
CI.R RI 
MOV *2,-(S." 
MOV *32.,R' 
COM R0 
MOV .2GJZ,R3 
COM R8 
MOV RI,(R2)+ 
eEC R3 
BN!: 3$ 
DEC R5 
BN!! 2S 
etc (SF') 
BN!: is 
9R 45 

PiTtERN SrARTING AT ADDRESS 4"'00'" 
.SET STACK PTR 
.SET TIME OUT TRA~ VECTOR 
,F'IRST ADDRESS 

.FIRST DATA 
,PASS COUNT 
'PATTERN REVERSE COUNT 

JS~ 
MOV 
MOV 
MOV 
MOV 

PC,LDMM2 iG~ SEt UP MEM MGMT 
#MMABT2,'*~MVEt is£T A~ORT VECTOR 
.STKPTR,5P iSET STACK PTR 
#OONE10".~RRV£C .SET TIME OUT TRAP 
PC,Rl ,SET SCOPE PTR 

JTEST MEMORY ADORESSES FROM 400"'0-'Z0"'0 USING 8 XOR 13 PAtTERN 
87~: MOV .4'000,R2 iG~T S'ARTING ADDRESS 
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210514" 005112 TST (R2) :C~EtK AVj~ILA8ILITY 

"05142 e0.,67 "01254 JSR PC,,8XQR1J :(;0 TO CHECK ROUTINE 
"05146 104000 SCOPE 

;TEST MEMORY ADDRESSES F'ROM 10"0"0-120"00 USING 8 XOR 13 PATTERN 
~0515" 012102 1"0"00 816: MOV *UH!J""~, R2 iGET StARTING AODRESS 
0"'1'4 ""5112 TST CR2) iC~EtK AVAILABILITy 
"05156 "0.767 001240 JSR PC.,8XOR13 :(;0 to CHECK ROUTINE 
005162 121.i"~" SCOPE 

,TEST MEMORY AODRESSES F"ROM 1420"0-16"00" USING a XOR 13 PATTERN 
210'164 012702 i·"""" 877: MOV *14"""",R2 iGET stARTING ADDRESS 
"051;21 ""5712 TST (R2, icAEtK AVAILABILITy 
""'112 0214767 ""1224 JSR pc,.aXOR13 iGO to CHECK ROUTINE 
""'1;6 114"~HZ SCOPE 

ITEST MEMORY AODRESSES F"RO,.. 2"e00"~371776 USING 8 XOR :13 PATTERN 
0"'2110 """0". 91m,,: lOT 
~"'2m2 ""2""" 2fUJ" 
""'2m4 ""4767 ,,01212 JSR PC •• 8XOR13 :GO to COMMON CHEC~ ROUTINE 
""'21" 1"."0" SCOPE 

.TEST MEMORY AODRESSES F"ROM 241"0"~437;76 USING a XOR 13 PATTERN 
",,5212 01",,04 Blil: rOT 
""'21. 0'24"" 24"" 
""'216 "04767 00120" JSR PC.,aXOR!3 iGO to COMMON CHEC~ ROUTINE 
""'222 1".""1 SCOPE 

JTEST MEMORY AODRESSES F'F~OM 31.1~".4'7'7~ USING a XOR 13 PATTERN 
rUJ'224 l2I"m104 91121 tOT 
0"226 013101 31m" 
181'231 014767 111166 JSR PC •• 8XORi3 iGb to COMMON CHECK ROUTINE 
12121'234 1"4001 SCOPE 

ITEST MEMORY ADDRESSES F"AOM 34el~a~537'76 USING a XOR 13 PATTERN 
00'236 0113""". 8113: lOT 
""24' B"340e 3418113 

PC •• 8XORi3 01'242 ""767 ,,"1154 Jill' iGO to COMMON CHECK ROUTINE 
BI!l2.6 114121" SCOPE 

,TEST MEMORY ADDRESSES F"ROM 4,,~a~0~577776 USING 8 XOR 13 PATTERN 
a"'2!UJ "lela4 91041 lOT 
1ZI"'2!12 01'1121" 421130 
1210'2'. 2114767 ,,01142 JSR PC •• 8XORi3 iGO to COMMON CHECK ROUTINE 
""'260 1"."1211 SCOPE 

.TEST MEMORY ADDRESSES F'ROM 44e21~"~637'76 USING a XOR 13 PATtERN 
121121'262 ""B01214 81"5: tOT 
""'264 0"4401 44O" 
1211'266 "m.767 ""1130 JSR pc •• axoRi! iGO to COMMON CHe:c~ ROUTINE 
""'2'2 11."121" SCOPE 

,TEST MEMORY AODRESSES F"ROM ,,,e0~0.6'7t76 USING 8 XOR 13 PATTERN 
0"'2'4 01111214 81061 tOT 



MEMORY I" iT CASE NOIS£ ftSTS MACV11.616 10 .. MAY·72 23159' AGE 27 
O~QMBA 

"'0'216 
0",53~0 
00!5304 

00'31216 
00'310 
12105312 
1210'316 

00'320 
00'322 
0"'32. 
1210'330 

""'3:52 
""'33. 
""'3:56 
0"'3.2 

~"'3.4 
1210'3.6 

""'3'" "053'. 

"'05000 
004767 
104000 

"''''UJ0. 
"0'400 
004767 
10400" 

00121004 
0"'0"0 
"".767 12101072 
1"."121" 

0"0"04 
""6400 
0".767 0"106" 
1"."0" 

0"121004 
"0"0"'0 
00.767 "01"46 
10.000 

"053" ""'0"4 
0f1J53'" I2If1J'4"0 
0"362 00.767 "flJi"34 
e"'366 1".00" 

"0'3'" 
01';S'. 
""'3'6 
0"'."2 
""'410 
""'414 
",,'420 
""'424 
"05426 
""'43" 
0"'432 
""'434 
",,544" 
~0!l4.6 

"0'7:57 
001402 
121011137 
"12737 
1210,,,:57 
1211*706 
0(/14567 
"0121000 
"2"0"0 
"0'7"4 
001402 
00121167 
012767 
"0121137 

0"0"42 

0066"2 
021'41. 
1"572 
""0500 
0121"226 

001142 
o20000 
025452 

5000 
JSR 
SCOPE 

PC,.8XORi3 iGO to COMMON CHECK ROUTINE 

,TEST MEMORY ADDRESSES rROM 540000-737776 USING e XOR 13 PATTERN 
811217: lOT 

54121[21 
JSR PC,.8XOR13 iGO to COMMON CHECK ROUTINE 
SCOPE 

,TEST MEMORY AODRESSES FROM 60~"1210 .. 7;7776 USING 8 XOR 13 PATTERN 
811": lOT 

60"0 
JSR PC,.6XORfJ iGO ~O COMMON CHECK ROUTINE 
SCOPE 

,TEST MEMORY AODRESSES rROM 6.e000~10J;77' USING 8 XOR 13 PATTERN 
9111: rOT 

6400 
JSR pC. , aXQR13 iGO to COMMON CHECK ROUTINE 
SCOPE 

,TEST MEMORY AODRESSES r~OM 7"e000~107;7"6 USING 8 XOR 13 PATTERN 
9112: lOT 

'000 
JSA pC,,8XORi3 iGb to COMMON CHECK ROUTINE 
SCOPE 

;TEST MEMORY AODRESSES rAOM 7.e"j"~li3'77' USING 8 XOR 13 PATTERN 
9113: ro' .,."" JSR PC •• 8XOR!:! ,GO to COMMON CHECK ROUTINE 

SCOPE 

JC~ECK AOO~ESS£S r~OM ~e00~e~"i7;76 UsING 1 XOR e ~ATTERN 
OONEle: TST ,*42 jC~ECK Ir ~ROGRAM LOAOED VIA ACT11 

SEQ 13S 
JMP •• END ioo NO' RELOCATE Ir ACT11 

131: MOV '12S"*ERRV£c is[T TiME OUT TRAP 
CLR ~*SR0 ioisisLE HEM MGMT 

121: MOV *STKPTR,SP iSET stACK PTR 
JSR 5,RELOC iRELotjTE PROGRAM CODE 
0~0000 i'~OM ~00e0e TO 
020000 i0i0~0~ 
TST R4 iWAS R~LOCATION SUCCESSFUL? 
SEQ 11$ iBRANCA rr SUCCESSrUL 
JM~ ENO iENO or TEST Ir NOT 

11$: MOV *20000,RELOCr iSET RELOCATION rACTOR 
JMP ~*t+4+200It iGQ EXECUTE RELOCATED CODE AT .+20000 

J* ••• *.**.* •• ** •••• *.·IMPO~TANT NOTE.* •••• * •••• * ••••••••••••••• ·.**·· 
,PROGRAM IS NOW EXECUTING CODE rROM PC AS SHOWN BELOW +20030. 
,CAUTION' 00 NOT ATTEMPT TO RESTART PROGRAM AT 200 
'RESTART P"OGRAM AT PC+20e10 or is BELOW TO CONTINUE TESTING 
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'TO RES TORt PROGRAM CODE TO OR1GINAL POSI'rION RESTART AT SS +2~0~0 

021!3454 
0"'4~6 
009462 
0"~464 
",,!5466 
"(/)54'111 
",,5414 
210'416 
e"'5riJ0 
e0'5"2 
005!51a4 
"0'511 
00'512 

~0'002 
012700 
005004 
0QJ5100 
0051"4 
~12703 
0102122 
01Ql422 
02)!5303 
0~13'. 
022702 
001365 
000240 

177777 " 

is: MOV 

zWRITE 1 XOR 
CL.R 
MOV 
CLR 

2Sa COM 
COM 
MOV 

J!:: :10V 
MOV 
DEC 
BNE 
eM" 
BNt 
NO" 

MOV 

.RESTART ADDRESS TO lOOP TEST 

S TEST P~TTER~ IN LOCiTio~s ~00000·017716 
R2 iriRST ADDRESS 
#~!,R0 iCONSTANT FOR Wr.ITING 
R4 " 
R0 
R4 
*10~,R3 i?lTtE~N REVERSE COUNT 
R0;(R2)+ iWRlfE 1 XOR 8 TEST PATTERN 
R4,(R2)+ 
R3 
3$ 
#20000,R2 iriNis~EO 
2~ 

_STKPTR+28IrlH!l,SP '~;ET STACK PTR 

:CHECK 1 XOR 8 TESY PATTERN AS WRITTtN ABOVE 
""'520 ~1~767 ""~377 811852 MOV .0(IJ1377,COONT iTES' ~~TTERN INDICATOR ctr MSB~" 

iTAEN~ORMAL PATTERN, IF MSB=l THEN 
iCOM~L[MENT PATTER~) 

005526 00'001 
"0~'~0 00'''''2 ~"s: 
0095~2 01210' 02000Z 
~"S336 0127"4 "0"2"" ~Sl 
",,'542 "IIS1el 
"0"~4 911!1011 51i 
"0!5!546 "11212 
021'S5~ 012203 
01'5'2 02e10"3 ",,9"4 ""141153 
0055'6 20'1'6 
2111556" 014767 113304 
"e6'6. 811'304 5211: 
"0'566 001366 
"055;" "2020' 
"0'5;2 ""1361 
",,5~'4 "16367 "0100~ 
02156~0 ""141~ 
"056rD2 1ii2352 
0056"4 0050"2 
"21'606 ""'122 65: 
O,,5616 02"205 
""Sfd.2 001315 
"0'614 01270" 171'" 
0"'6221 000743 
"05622 0321J? 040000 117511 ?SI 
0,,5630 "01310 
00~632 012706 "1I~3"" es: 

CL.A 
CL.R 
MOV 
MOV 
COM 
COM 
MOV 
MOV 
CMP 
SEQ 
CL.R 
JSR 
Dtc 
BN!: 
eMf' 
BNt: 
ASL. 
BEC! 
eve 
CL.R 
COM 
eM" 
BNt 
MOV 
Bf' 
BIT 
BN!: 
MOV 

RI 
R2 
'21111111,R5 
*2~a,R' 
RII 
RII 
(R2),(R2' 
(R21·,"3 
RI,R3 
511S 
·CSP) 
PC,ERROR 
R' 
55 
R2,R5 
45 
COUN'I" 
7$ 
39S 
R2 
(R2)+ 
R2,R5 
65 
;;"'1,Rfj 
305 
.BIT14,.,SWR 
1S 
'STt<PT~,SP 

iF'iRST OA'rA 
jriRsT ADDRESS 
iI.AS' iOORESS 
i~iTtE~N REVERSE COUNT 

jR[AD 
iSAV£ 
icAECK 
irAK~ stATUS TO STACK rOR RTt ~ETURN 
iE~RORI R2.ADORESS,R0~GOOO DAT~.R3=8AD DATA 

iCONE; 

isAI'T PATTERN INDICATOR 
iBAA~C~ IF TEST IS DONE 
ioc NO' COMPLEMENT IF V IS CLEAR 
iCOMPLEMENT 1 XOR 8 TEST PATTERN 

iBEGfN TtST WITH COMPLEMENT TEST PAT. 
iLOOP TES"r 

iSET S'ACK PTR 



MEMORY 3T CASE NOISf TESTS M.CY11.616 10-~U Y.72 231'9 . AGE 29 
OiQMBA 

~05636 004567 00""10 JSR R5,RELOC 
~056.2 0221000 "2~000 
205644 000"00 0000"0 
~a5646 0001:57 006602 JMP II#END 



P~8GRAM SUBROUTI~ES 
Di MBA 

005652 
Z05654 
005656 
00566121 
12105664 
0156;0 
0156;6 
0Q157QJI 
01'7~2 
CUJ'7QJ4 
01'7QJ6 
el'71Q1 
01'712 
01'714 
01'716 
01'7ZQI 
01'722 

''1''724 
01'730 
01'7:56 
01'744 
00'750 
0Q1'7'4 
01'756 
IQI'764 

11'766 
01'7'QI 
01'7'4 
11'7'6 
016114 
016812 
12106116 
flII6124 
flI0'032 
""6140 

"06042 " 
016144 
e161'QI 
0160'6 
"06164 
016flJ'llJ 
01!J61;6 

0125~21 
"125~2 
1Z110203 
1Z110367 
0627213 
012737 
211'034 
015723 
012022 
0202eJ 
01!J1375 
0flJfJ402 
022626 
0"5104 
0flJQJ241 
""020, 

I " 0 ~'" " 

013637 
013737 
062737 
162746 
"1.27"2 
"J5712 
012737 
011"02 

121111'241 
I!JI'767 
011421 
012737 
2112731 
211'"37 
011731 
012731 
012731 
0flJfJ2217 

01!J"241!J 
0127"2 
062737 
062737 
2113716 
012737 
""""02 

0""036 
"11776 
"1215112 

172342 
172342 
QlIQl20Q1 
21"'0002 
021""1 

010101 

173"0' 

017.0' 
0'7406 
172311 
IIUI.l2liJ 
QJ01!.1601 
,,"01"1 

1214"""" 
,,114121" 
01"421121 
;"7"'6 
,,021"01 

172344 
172344 

177572 

172314 
17231216 

172344 
172346 
17'572 

172344 
172346 

177572 

,TITLE PROGRAM SUB~OUTINrS 
,ROUTINE TO RE~OCATE PROG~'M C~Dr 
REloe. MOV (R5)+,R0 ;GET rRoM ADDRESS 

MOV (R5)+,R2 JGET TO ADDRESS 

lSI 

2S: 

3S1 

MOV R2,R3 
MOV R3,RELocr 
AOD *17776,R3 
MOV .2S,'*ERRVEC 
CL.R R4 
TST (RJ)+ 
MOV (R")+,(R~)'" 
CM~ R2,R3 
BNt 1$ 
B~ 3S 
eMP (SP,+, (SP). 
COM R4 
NOP 
RTS 5 

RELOCF": 121 

iSET ~~LOCATION rACTOR 
,"MOVES 4K 
iSET TiME OTU TRAP 
iC~EiR RELOCATION SUCCESSF"Ul INDICATOR 
iC~EtK "tr MEMORY IS AVAIlA8lE 
JR!:L.OCATE 
JPFfOCRAM CODE 

JRETURN. R4=-1 It NO RElOACATION 
.CONtAINS ~ELOCATION FACTOR 

,ROUTINE TO SET UP MEMORV MANAaEMENT rOR WORST CASE NOISE l'ESTS 
.CALlED BY lOT TRAP 
STMMll MOV .(SP)+,.*KlpARi iSfT PAGE BASE ADORESS 

MOV "~IPAR1."KtPAR2 
AOD *211"'Kt~AR2 
ADO '2,-(51') ~SET R!TURN ADDRESS 

,SET A~ORE:SS MOV '2SSQJ",R~ 
TST (R2) icAE~K Ir MEMORY IS AVAILABLE 

iENABl.!: MEM MGMT MOV ,l,.'SRS 
iR[TURN & START TEst RTI 

,ROUTINE TO 
L.DHM21 NOP 

T5T 
BEQ 
MOV 
MOV 
CI.R 
MOV 
MOV 
MOV 

lSI ~TS 

JROUTINE TO 
MMABT2: NOP 

MOV 
AOO 
AOO 
MOV 
MOV 
RTI 

SET UP MEM MGMt rOA 8 ~OR 13 ~ATTERN 

MM4VA icAEeK Ir MEM MGMT IS AVAilABLE 
1$ 
'2SI.2'6~.~mQJ.UP~RW"'~IPDR2 .SET KIPoR2.RW UP 200 BLOCKS 
*2el2l.2'6 •• 4m0+Up.RW"'~IPDRJ ,SET KIPDR3-RW UP 200 BLOCKS 
.'KIPDR4 
*410".K!PAR2 
*6SI"*I<!P1R~ 
*1,"S~S iENAel.£ MEM MGMT 
PC 

SERVlct e XOR 13 ABORT! 

*4SS"0,R~ 
*411"*I<!PAR2 
,4QJ""'KtP1R3 
,,*SR2,(SFt) 
*1".5RS 

is[T RETURN TO INSTRUCTION THAT ABORTED 
iE~ABL.E MEM MGMT 

;ROUTINE TO CHECK 1 XOR e MEMORy WORST CASE NOISE TEST PATTERN 
.1)(ORS: NOP 



"ROGRA~ ROUTINES ~4C'(11.616 H~-MAY .. 72 23159 "AGE Jl 
OZQMBA 

0061~2 1312700 117777 MOV '''1,R0 
'-'~6106 212'205 MOV R2,R5 
1306110 "627"5 02~.H'HH' ADD #200130,R5 rORM LAST ADDRESS 
eQl6114 ~12746 00013!Z12 MOV '2,·(SP) LOOP COUNT 
006120 012704 0"'13100 1$: MOV #100,R4 PATTERN REVERSE COUNT 

13"'6124 0"'113'" 2$: COM R0 j' COM P L E MEN T T EST DATA 
006126 1311212 MOV (R2),(R2) 
1306130 1311212 MOV (R2),(R2) 
130'132 0122133 MOV CR2)+,R3 ;SAVE MEMORY OATA 
00'134 020"133 eMp R",R3 iC~EtK 
1306136 001401 SEQ ,.4 

00'140 10.400 I.fI..T iE~RORI MEM DATA(R~)NOT=TEST OATACR13) 
iA~ORESS = CR2)-2 

00'142 1305113" COM R0 J'N~xt OAT A 
00'14. 1311212 MOV (R2),(R2) 
00'146 011212 MOV (R2),(R2) 
OO615O ~122133 MOV (R2)+,~3 ,SAVE 
006152 132"'0133 CMP R0,R3 jC~EOK 

"061;4 0211401 SEQ ,+4 
0,,61;6 11.4011!1 HI..T i£~RORI HEM DATA(R~)NOT.TEST OATA(R0) 

iA50RE~S • (R2)-2 
"06160 130'3134 CEC R4 iorCREMENT PATTERN COUNT 
"06162 0113621 BNt 2S 
006164 00'1021 COM R0 iREVERSE PATTERN 
0216166 "20213' eMp Ri,R' "I.. A S f i DO RES S , 
"0'1;0 "01353 BN£: lS jl..ooP 
"061'2 ""'316 OEC ($1') i2 PASSES? 
02161'4 el1411 BEQ 45 
"061;6 1627"2 0200"" SUB #20""0,R2 iRESET AOORESS TO START or BANK 
0,,6212 01'122 ;S51 COM (RZ). 
""2"4 "212'" OM" R2,R' iCONE COMPLEMENTING? 
"062i6 ""1J" BN£ J5 
""621B 162702 ,,2"0"0 SUB *20"~0,R2 iREstT ACDRESS 
016214 01510. OL.~ R" 
0216216 eli7.' BR 1$ J' AND GOT H R 0 UGH ANOTHER LOOP 
016221 0'5726 .SI TST (51')+ 
"16222 162702 "ZIIU'" sue '2"""'0,R2 iRESET TO STARTING ADORESS OF" BANI< 
016226 015122 551 COM (R2). iRESET PATTERN 
~0623" "'202'" OMf' R2,R' iCONE:~ 
"'6232 "113" BNf 55 
"06234 ""12'" RT! PC dU~TURN 

JROUTINE TO CHE:CK :5 XOR 9 WORST C4!E NorSE PATTERN 
e2l6236 2100240 .J)(OR9: NOP 
"21624" 0127"''' 117777 MOV #-l,Re 
0216244 "102'" MOV R2,R5 
""'246 "62705 020000 40D #20""'0,R5 i'OR~ LAST ADORESS 
0062'2 012746 "'0"002 MOV #2,-(SP) ;'1..001' COUNT 
0,,6256 312704 1lI001"0 1SI MOV #10",R~ iP~TtERN REVERSE COUNT 

"06262 "''''1'''' 2$: COM R0 ;COMPL~MENT TEST DATA 
O16264 011212 MOV (R2),(A2) aREAD MEMORY DATA 
016266 311212 HOV (R2),(R2) 



pROGRAM SUBROUTINES 
DiQMBA 

"~62'''' 
",,62'72 
r;,06274 
006276 

"0630" 
e~63~2 
006304 
0~63"6 
",,,631" 
"'~6312 

006314 
",,6316 
"'06321 
"",6322 
",,,6324 
IU,6326 

006331 
0,,6332 
0,,6334 
0216336 
",,6341 
006342 

0kl6344 
006346 
1216398 
"2163'2 
IUI'3;4 
212163;6 
12163611 
006362 
e~6366 
0063" 
0063'2 
rzl063;. 
0e6;5;6 
00'402 

"'0640. 
0064"" 
rzl06412 
rzl06414 
"'e6416 
rzl06420 

0122213 
02rz10213 
""14el 
1214400 

011212 
~11212 
012203 
020"0~ 
"014211 
UlJ4400 

011212 
rzl11212 
"'12203 
0288"'3 
0211401 
1,.400 

011212 
011212 
012203 
021003 
001401 
114400 

00'304 
01134, 
"'S101 
0212rz1' 
11113411 
1'5316 
2111411 
162702 
0"122 
02"'20' 
0e1315 
"'1I'iH~1 
16*712 
011725 

21"5126 
1627212 
0~'122 
(2020) 
0013'5 
21"~2211 

"06422 00fJ240 

021iH1J0 

",,6424 "12721" 177777 
006430 121102215 
21"l432 0627215 04"0~0 
21~6436 012746 ~11002 

35: 

45: 

55: 

MOV 
CMP 
SEQ 
IoILT 

MOV 
MOV 
MOV 
CMP 
SEQ 
HL.T 

MOV 
MOV 
MOV 
CMP 
SEQ 
HI.T 

MOV 
MOV 
MOV 
eM" 
SEQ 
HI.T 

OEC 
BNE 
c:o~ 
CMF' 
BN£ 
DEC 
SEQ 
SUB 
COM 
CMP 
BN!: 
CL.R 
SUB 
9R 

TST 
SUB 
COM 
eMP 
BNt 
RTS 

,ROUTINE TO 
18XOR13~ 

MOV 
MOV 
Aoe 
MOV 

(R2)·'!~3 

R0,R3 
,.4 

(R2),(R2) 
CR2),(R2) 
(R2)+';13 
RiI,R3 ,." 
(R2),(A2) 
(R2), (A2) 
(R2) o{., A3 
RiI,R3 
,.4 

(RZ),(Ft2) 
cRZb (R2) 
(RZ)+,A3 
RI,R3 
, ... 4 

R4 
25 
AI 
Ri,R' 
1S 
(S') 
45 
'2!10;,R2 
(11'2)+ 
Ri,R5 
3$ 
Ril 
'ZI0021,R2 
1$ 

(SP)+ 
.218i10~.R2 
(R2)+ 
R2,R5 
55 
PC 

:SAVE 
:- C~ECK 

:E~RORI MEM DATA(R3)NOT:TEST DATA(R0) 
;ADDRE!S : (R2)-2 
;READ MEMORY DATA 

:SAVE 
:C~ECK 

," E fol R 0 R! M E M D A T A ( RJ ) Nor = T EST 0 A T A ( R 0 ) 
JAODRE5S • (R2)-2 
iR~Ab ~EMORY DATA 

.SAVE: 
iC~ECK 

iE~RORr MEM DATA(R3)NOT=TEST OATA(R0) 
iA50RESS • (R2)-2 
iREA~ ~EMORY OAT A 

;SAVE 
.- CAECK 

iEARbRI MEM DATA(R3)NOT=T£ST OATA(R0) 
JA6oRE8S • (RZ)·2 
iOECREMENT TEST PAtTERN REVERSE COUNT 

iREVERIE PATTERN 
;END ot MEMORY? 

;2 1.00"51 

iRESET STARTING Ao6RESS to riRST ADDRESS 
iCOM~L£MENT WORST CASE PAtTERN 

;SET R~ • STARTING ADDRESS or BANK 
iR£stO~E WORST CASE PATTERN 

iEXIT 
CHECK 8 XOR 13 WORST elSE ~OISE TEST PATTERN 

NOP 
'·1,RQ; 
R2,R5 
'41000,R5 iFORM LAST ADDRESS 
.2,-(S~) iLOOP tOUNT 



PROG~A~ ROUTINES MACY11.616 1~-MAV-12 2315~' PAGE 33 
OZQMBA 

006442 12!12167 ~002l41 00~130 11$: MOV #33"COUNT ,PATtE-N REVERSE COUNT 
0~6450 012712!4 ~0"1~0 1$: MOV #1"0,R4 
006454 ""5361 "0'H20 OEC COUNT JDrC~e:MENT PATTERN REVERSe: COUNT 
006460 fl!2112104 BNE: 105 
0216462 012767 0212121421 2121211121 MOV *J2.,COUNT ,R£SE:T COUNT 
02164121 0051021 COM R0 ICOMP~£MENT PATTERN 
02164'2 021'1021 10S: COM. R0 
02164'" 2$: 
02164'. 12!11212 MOV (R2),(~2) :REAO MEMORY OATA 
006"'6 011212 MOV C~2),(R2) 

r1J0650~ 012203 MOV (R2)+,R3 ,SAVE 
0216502 "2S""~ CM'" RS,R3 " C~ECK 
",,6'21" 081401 Be;Q .+4 
""""6 114 .. 00 H~T iERROR! MEM OATAtRJ)NOT:TEST OATA(RIi" 

iA50AESS • (R2)·2 
006'1" 011212 MOV (R2), (R2) iR£AO ~EMORY DATA 
""6512 "11212 MOV (R2),(R2) 
00'514 r1J122r1J:5 MOV (R2)+,RJ ,'SAVe: 
""6516 2121!i"03 OMP R2I,R3 iC~EtK 

"216521 0"1401 SEQ ,." 
"21'522 1214""" HL.T iEARORI MEM OATA~R3)NOT=tEST OATA(R0' 

iAOORESS • (R2)-2 
021'524 021'304 OEC R4 
0,,6'26 081362 BNt: 25 
02165321 020205 eMP R2,R5 
021'532 0211346 BN!: 15 
00653 .. 015316 OEC (SP) 
0216536 0211411 SEQ 45 
01'541 162702 04"000 SUB *41!J000,R2 iA!:S£T R2 • STARTING ADDRESS 
016544 0~'122 35: COM (RZ)+ ;cOMIiL£MENT T£ST PATTERN 
01'546 02*'20, OMF' Ri,R' 
1Z11ZI6"B "013" eNI: 35 
006"2 01'001 OL.JIt ~" 
016"" 162102 ,,412112100 sue *4"000,R2 iRESET R2 TO STARTING ADORESS 
0165621 ".87:51 9Ft 111 
0121'562 "121"26 "St TST ($1')+ il'OP LOOP COUNT OF'F' STACK 
0"'5'4 162702 0412100" ' SUB *421000,R2 iR[S£T R2 
016"" 0"'122 '51 OOM (R2)+ iR[stO~E O~IGINAL PATTERN 
0'''5;2 0212120' OM" R2,R5 
01216"4 0113" BN&: 55 
01365;6 01121207 RTS PC iRfTURN 
0066021 01211211210121 COUNT, QJ ,CONTAINS PATTERN COUNT 

12Jrll661212 012706 0IQJ,,,,,, [NO: MOV #Si'KPTR,SI' ,'S£T STACK PTR 
1211661216 00'261 172166 INC ICNT 
0,,6612 022161 0112021 17216121 OMP #2210, IC:N1' J'2~0 PASSES? 
12112166221 0211402 BEQ DONE 
0121'622 000137 003316 .IMP "#BEGIN1 
1211216626 012731 I2Jrlll2l212!7 177566 OONE: MOV #2I21',-.TI'8 d~ING BELL 
211216634 1121~737 117'64 TST8 ... TPS iWAIT rOR BELL TO RING 
016640 112103" e"L. , .. 
1211216642 0131021 1210"042 MOV C-#42,Re iGET DfCTAPE MONITOR RETURN ADoRESS 
0QJ6646 001404 SEQ F'INISH 
01lJ66'" ' 021411" -,SR PC, (R2I) iGO to DECTAPE MONITOR 



PROGRAM SUBROUTINES ..,ACY11,616 10-MAY-72 23159 PAGE 34 
Oi!QMBA 

'~216652 e00240 NOli' 
"216654 ~0"240 NOP 
'~11'6656 e'0et240 NOP 
~11'666e 2'0"161 173646 F"INISIoI: JMP STARTl 

;ROUTINE TO RE~OCATE PROGRAM COD~ TO LOWEST 4K 
JSTART AT 3740~ IF" PROGRAM IS RELOCATED TO 211'0210·37776, 
iSTART AT 574"" IF" PROGRAM IS RELOCATEO TO 400210-57776 

01'4021 ,-1740" 
01'400 ~10701 REL24K: MOV PC.R0 iF"~RM SASE ADDRESS WHERE CODE 
01'402 0427021 2117771 Ble .1'777,R2I lIS RELOCATED 
~1'40' 01006' 21""004 MOV R0.1S ipQT FROM ADDRESS INTO SUBROUTINE CALL 
01'412 01.567 166234 JSR R"REl.OC iRELociTE CODE TO 
~1'4i6 QHUH"'I lSz 0 il.OWESf 4K 
2111421 III£H'I' 21 
1ZI1'422 012106 0105"0 MOV .STKPTR,SP iSET sf ACI< PTR 
211'426 0"031 9121116 CLR _'176 iPOT A IoIALT AT 176 
211'432 0210137 0212117' JMP _'176 iR[TOR~ ANO HALT AT 116 

000001 .tND 



PROGRAK JROUTI~e:S MACY11.616 10-MAY.72 23159 "AGE 3!. 
DiQM8A ~1M80L TABLE 

A • kH'~200 4CI2! ="0"'01210" ACl ="""~0"1 AC2 :""121~2I"2 

IACJ ."~0~I2!~J AC4 ="0"'0Ql~4 AC5 ="0~0~"5 ADRESS 01212451 
AVA • 0 2 " l1""~ BEGIN 0"2542 BEGINl "~3316 BELL ~12!1332 

elT13 • 02~~"0 BIT14 : "40Ql0Ql 8IT15 = 1""""0 911'6 = 0""1021 
BITS • "121~4"0 8PTVEC = 01210Ql14 91 ""35"6 910 ,,"363" 
81"" "052~0 91"1 "05212 9102 ""5224 9103 ,,"5236 
911214 "05250 Bl"5 "05262 8106 "05274 8107 ,,"531216 
Bl1 0~J642 8110 01215320 8111 "05332 9112 "05344 
e113 005356 812 "03654 813 "03666 914 003700 
Bi!J 0"3112 816 "03724 811 ""3736 92 "03522 
820 ""3150 821 ,,1213762 822 ,,03774 923 "~4006 

824 00402&1 925 "04032 926 "04044 927 ,,"4056 
B3 ""3536 B30 0"4~70 931 ""4102 BJ2 ,,"4114 
833 ""4126 BJ4 ""414121 835 004152 936 ""4164 
8J' ""4332 84 0035'2 940 0~4346 941 ,,"4362 
842 ""4376 e43 004412 e44 ""4426 84' 014442 
e4, ""4454 B47 ""4466 95 ,,13566 B5~ ""45"" 
B'1 ""4512 952 004524 853 IUl4536 954 ""4551Zl 
9" ""4'62 8'6 ""4514 85' 1Zl046"6 86 "213602 
e61 ""4620 861 0"4632 962 ""4644 863 ,,"4656 
964 ""46,11 86' ""4702 966 ""4714 867 0"4726 
8' ,,213616 8721 0214740 e11 QUI4752 e7~ 21214164 
8'3 ""'4;7& 874 0"501" 975 ""'134 B76 ,,"515'" 

e" "''''5164 c II """"'''1 COMDAT "214226 COUNT ",,66"'" 
OIGITS ""'2.73 OIGTAB ""2434 DISPLA = 17757", OM • """4"'" DMl • 1'4"Z~ OM2 ::I 11~""12I OONE ""'6626 bONE'" ""211" 
DONEl ,,03"'5& DONE10 ""531121 CONE3 "'03226 50NE4 21"3312 
DONE' ~"346e OONE6 ""41'16 OONE7 ,,2143214 BONte "215022 
OONE9 "'m5i2la Oft" I: "21""0'" CRl II """4011 OA2 • "211""~ 
oR:! • ""14"" oR4 II '"~2~2I''' OR5 II 21"242121 5R6 /: ,,"3""" 
oR' • 113400 OS II ,,""eli" OWN :: QleaHll11 5" • " " IZH' 21 " 
02. • "".,"" 02 

r; "1"""" D2BTYI' ""16'12 ~O • "121"1" 
£MTVEC • 2I"0e;S0 [NO ""66"2 ENMM = """"11 ~R~OR "'10.,,, 
e:RRPC ""'1~"0 ERAVEC • 2121"""4 F"INISH 02166621 rPEVE:C: = "2'21244 
lolL.' • 1044,,11 te II """2"'" leNT ""1""" io'vrc ;: ""'''212'' 
IS • 21 21 " II",J KOf: K 21"'''''''4 1<0ptAR2I = 11236" ROPAF~l = 172362 
KOltAR2 • 1'2364 KCPAR3 = 172366 KOPAR4 = 1'12371 ROPAR5 = 112312 
KOIIAR6 " 1'2314 KCPAR'1 I 172376 KOPDR" = 11232" KOPORl ;: 172322 
KOIIOR2 • 1'2324 KOIIORJ II 112326 KOPDR4 = 1'2330 KO~OR5 :I 1723J2 
KOPOR6 • 1'2334 KOF'OR7 I: 1'2336 KIPAR" = 1'2340 KIFiAR1 = 112342 
I<JIIAR2 " 1'2344 KIPAR3 • 1'12346 KIPAR4 = 1'23521 KIPAR5 = 1723'2 
KZPAR6 II 1'2354 K!IIAR7 • 1'2356 KIPDR" = 17231UI KIPORl II 1723212 
KIIIOR2 • 1'2304 KIPORJ • 1'2306 KIPDR4 = 1123121 KIPDR' II 112312 
K1POR6 • 1'2314 KlflOR7 = 112316 KM = 0"0"'''1lJ K~G = ""021210 
KSP' _"00""06 LOMMe 0026"6 LD~Mj. 003122 LOMM2 "1Zl5766 
LST 01212444 MMABTIlJ ,,026'16 MMAS1'l ""3170 MMABT2 21"6042 
MMAVA 0"1"'02 MMTF' • "1"000 MMVEC: = 000250 N = """"'10 
NOMM "02602 NRA :I 1""01Z10 NR0 = 01Z1"0~0 NR~ = ""0003 
NR., • 2100"'01 oSTF' = 0"4"'''0 02. "211674 FtAATAB 0211652 
PC '"0''0~''' f'f"VEe = "01Z1024 "IRQ = 117772 ~I~Vec :: 0""240 
PI~4 • 2IitCH,,,0 I'I<M = 0""000 PL.A = 04000Q'J PRtV4 = """20" 
pR'Y7 • 0""340 I'SM :; ~11Z1021'" PS~ = 177776 ~UM :: 03"0"0 
ROO • ""0~"2 ROOT II "00"01 RECDAT "01317 RE:O II ,,"4""''' 
REL,OC 005652 RELOeF' 210'722 RE1.24!< 011400 RE:!VEC :: 0"001'" 
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~:7:';~:·~ • 0~:'37~ r;::V""~T 0~3370 RW = 0~~01a6 RWi = 100~2104 
~~~~ ~ ~O~~1I5 ~~ =~~~H~~ae Rl =%0021301 R10 =%l00~H'H~fZJ - ... ·~n~i!;!a: ~12 =%~HH~~"2 R13 =%P'000e3 ~14 ="~~0004 . .:. 
"\'~ '5 1i~~~~~iZ~ R2 =~021~~~2 ~J = " " f:HHH!l3 R' =%001!1~04 
:=3 .. tZ~~'1~5 SAVPC il~1274 SAVR2 ra~1276 S{!OPE : 10421210 
.:~':;z..!t Z~10~4 5::;~~; ~~:n!.4 SCQPE:C 00UH0 Sc"p~O 0~h0'2 
,- .... 0':"..- ~~:.Zb4 SOE : ~"0Z"2 SOFAR~ ; 1'2260 5DPAR1 = 172262 .. ..l_. =-_ 
::~PJ.~2 I: 1122~4 SOf)AnJ = 1722~6 SOPAR4 ;; 1'2270 SD~AR5 = 112~72 
SS;;tI.~6 • :.122,4 SOP4R1 = 112216 SOPOr1k' = 1'12223 SOpiORl :: 112222 
5:tlO~2 s 1'2~24 SCPORJ s 1'2226 SOPOR4 : 1'2230 SO~DR5 :: 172232 
S~'O~6 ::I :"2,;3", SOPOR1 s' 172236 SI"AR~ = 1'2240 SIPAR1 = 112242 
S:'..:..:;2 • 1'22'4 SIfltARJ = 172246 SII'AR4 :; 1'225Q1 SIPAR5 ;: 172252 
S U·AR6 I; 1'225" SlPAR7 :II 112256 SIP~R" = 1'12202 !1~ORi = 172202 
S:'OR2 • 1'2204 S1POR3 : 1122(96 Sl1'DR4 ;: 172211 slfioR5 ;: 172212 
Si'OR& • 1'221-- SlPCR7 I: 112216 S\.R = 1'17774 SM = 1lj'002121 
5,"11 • 0~"312 5M2 • 0003621 SM4 : a"0340 !M6 • ""'0320 
5MB • """:523 SP ::X0"e!0Z6 SPG ;: 0£'21214, SR~ = 177512 
SR1 II 1'1757· SR~ II 1175'16 SR3 :: 1'2516 SS ="""0"06 
START 0"'25a 6 STARi1 'U'25J2 STI<PTR ;: 1""'0" STMM1 0e5?24 
Sw,. • 1'17,,1 51 • BIU'0"" S2 :I 011021 54 I: 2112""'J 4 21 
56 II 0""1160 58 III IUJ0100 T II 811"21 TBiTVE s: 000014 
'l"t III 8 !!I 1 iH'" TKB • 17'562 TKS :I 1"561 TIIB :I 117'66 
~I'S a 117'~4 i'PYEC • IU10~64 TRAPV£ ;: """034 fRTVE:C • 'U'''014 
UBR[AK IiJ "'7"" UOE II "CD3a1 UD'AR" :I 1"661 UC~AAl :I 171662 
t,;jPAR2 II 1"'664 UOPAR3 I: 111666 UOPM~' :I 117671 UO~AR5 ;: 111612 
~:'AR'6 • 1'7.'. UO-P AFl7 I: 1176'6 UOPORII1 II 117621 UOllDR1 = 1"622 
i.iJPO~2 • 1"624 UDPOR3 I: 11'626 UOPDR4 :I 1116321 UDPOR' ;: 117632 
U~'D~6 • 117634 UOPOR7 • 117636 UIPARIlJ I: 117641 01"APt1 ;: 177642 
UIPA~2 III 1'7644 UIPAR3 • 171646 UIPAR4 • 1'17051 lJl-AR5 • 1716'2 
UIPAFt6 • 1'7654 U1PAR7 • 117656 UlflORI • 1'7603 Ul~ORi a: 117612 
UlftOFt2 • 1'7.,4 UIPOR~ I; 111606 UlII'DR4 • 117611 Oi~DR5 ;: 177612 
U:PDR6 • 1'7614 UI'OR7 s 1'7616" UM ;: 14111, UP • I!JIIIUII~ 
u,a • leli4" USP ·""!!I10"6 V ;: IIilII2 vflij II 1111010 
VP1 a 

" ""~ " " 2 
VP2 • QI~""Ql4 V'3 :I "'UI"'06 VP4 ;: 111110 

VP9 • I~"1!J12 V'6 :I "000~4 VP1 • '''S016 W = IUIQl110 
WRTUP S:I!J2732 WRT •. !! ""42~6 \H~'212J 1134"" WRre 1~34~'" 
;: 

....... 
II 11."'131" XMTDAT 011304 Y II 111771 ! "!!II114 I: 

~C"L.F' 1132,"3 SrORM2 1131446 SL.OR 112112 SL.ORM rUJ2406 
S\.OR1 1021,4 SPRINT 0"14"4 SRESTR '1136&) SR£T • 112524 
sRLDR ''''2 !!I 52 SSAVR 111334 .1)(OR8 '11161'''' 'o3)(OR9 1!J~6236 
,8XOR1 QUJ6422 ;; 117436 

EftR()RS DETECTEO. " 


