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l~m ASITRACT 

MAfN~£e~11.0CKTC·A 
'A~E 2 

THIS PROGRAM CHECK! TH~ OP!RATtON OF EACH ACOESS K~Y rOR EACH 
0' THE FOUR UNIBUS CVC~£S to~ eQMalNATloN 0' CYC~(9) WAlCH MAY 
AE'£AENC£ AN AbOR($S '~RO !EGMrNTA'lON~ '~tSE a9CCES IRt OATl, 
OATO (NO OAT1P), OltfP~oi'~, A~D CATIP.OAT08~ £lC~ or THESE 
OAS[5 IS TESTED WI'H AND wtT~oat M~MORY MA~A~EMEN'£NAe~[ SET~ 
THUS EIGHT CASES A"E '!S'Ee '0. £AeH K~y~ S~0, SRI, SA2, THE 
CORRESPONOING PDR~S, AND T~E P~OPEA [X~CUTfoN OR P~[VE~TtON or 
EX£CUTION or '~E INSTRUCTloN A~E C~ECKro I~EleH ClSf~ 

2~~ AtQUIREMENTS 

2~i EQUIPHENT 

pcp 11/4' WIT~ KT1r.c OP'lON 

2~1 I!ORAGE 

TM! PROG~AM RE~UIR!S 5~ OF MrMORY, STARTlN~ AT Locl'to~ 0~ 

3~~ LOAUING PROCEOYR~ 

LOAD PROGRAM INTO MEMORy UStNG ABS LOADER~ 

4~0 STARTING PROCEDURE 

4~i NORMAL OIAGNOS!IC OPER1TioN 

LOAD AODRESS 200~ 
SET DESIRED SWITCH REGlS'EA s£'tlNGS (AL~ OOWN rOR WOR,T CAst)~ 
PR~SS STA~T, 
TH~ PROGRAM WI~L DtSPL1Y T~E NUMBER or T~E CURAENT SUB'(ST IN THE 
DISPLAV ~ECIS'tR, ~NO WILL RtNO TH~ BELL ON eOMPtE'lON or A PASS. 

4~2 lINGLE SUBTEST LOO~ (TfSfXf 

LO~D ADDRESS 2'0~ 
,R£SS START. 
AT T~E FIRST HALT, LOAO 'H! lOeRES$ Of THE D£StRfD sua'EST 
(THE ADDRESS Of TH! 'EST XX T1Gt INTO THE swi'c~ ~£~ls'rR~ 
THEN PRESS "CONTINOE": 
AT THE S~COND HALT; SET tHt OPtRA'ONA~ SWI'CH SE'TINCS DES!RED 
(SW11 MUST BE SET '0 Z~RO)~ THEN PRESS CONfINUE~ 
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5~0 OP~RATING PROC~DURe 

5~i OP£RATIONA~ SWlTCH St"lNGS 

SW1'-1 OR u,~~ HA~' ON ERRbR 
SW'4'1 OR up-. SCO~E LOO~ 
SW'3~1 OR UF·~ INHIBf' PRl~TOU' 
$W~l~t OR UP.~ INHIBIT ITE~ATIONS 
SW~8a1 OR UPWM LOA~ MleROB~E~K REGISTER WItH VALUE IN 

SW0~-SW~7tA' stiRT or TEST ONLY)~ 

'~2 SUBROUTINE ABSTRACfS 

5~2~1 !COPE 

THIS SUBROUTIN~ CA~L IS ~L~C£D BETWEEN EAC~ SUBTfS'~ TT R~COROS 
THE STARTING ADDRESS or ~AeH SCB"'~ST AS It IS BflNO £~TER~O. 
tr A SCOPE LOOP IS RrQOEstro, IT W1L~ JUMP to 'He sfiR' 0' THE 
SUB TEST THAT THE seOPE LOO~ fS R£QUESTfO 'OR~ I' seoP! LOOP IS 
~OT REQUESTED, THERE WlLl ~E '0a~ ITERATIONS ON 'HAT S~BTEST 
BErORE TH~ NEX! SUBTtS' Is ENT!R£O~ SWITC~ il ON A £ INHIBITS 
ITERATION Or S~BTEsts~ 

5~~~2 H~T 

THIS EMT CA~~S THE SLJ8ROUTtN~ PRINT, WHICH PRINTS OU' 'HE ~OCATION 
OOUNTER AT THE TIMe or rll~uRE AND THE C~N'ENT! or '~t PROCESSOR STATUS 
REGISTtR, NOTE THAT 'HE Loci'!ON OOUNTE~ WILL Bf 'Hl IOOR!SS 
or THE HLT P~US TWO~ 

~~2~3 TRAPCATCHER 

THIS 15 A SERl~S or tNSTRUOTtONS START!NG At LOCATION ~ DESIGNED 
TO DET~CT AND ISOLATE QNrxPEtT~D TRA~S AND INT!RRU~TS '0 T~E 
TRAP AND INTER~UPT VEC'O~ lR~~ or MEMORY~ 

~AOH VECTOR ENTRANeE AODRESS 15 LOADEO WiT~ TH~ AOOR£SS or THE 
NEXT ~OCATION!- THr NEXT LOCATtON IS LOAOE~ WITH A HAL' (~m~~~~)t 
THUS AN I~bEGA~ TR~P OR !N'ERROPT Wl~L CAUSE A HAL' AT THE TRAP 
~OCATION PLUS !WO~ 

IP A HALT OCCURS IN TH~ TR4P OR INTE~RUPT AR[A, ~XAM!N£ RE~ISTER 
SIX, IT WILL CaNTlIN THE eURRtNT STACK ADORESS~ THf eONTENTS 
or THE CURRENT STAeK AOD~ESS IS THE VA~UE or THE LOCATION eOUNTER 
WHEN THE TRAP or INTERRU~T OCCORRED. 

5~2~4 TESTX (SING~E ~U8TEST LOOP) 

THIS RQUTINE AbLOWS A SING~E SUSTEST TO 8E RUN CONTINUOUS~V rOR 
sco~r LOOP PURPOSES, WHtLE A SCOPE LOOP SWITC~ OP'lON EXISTS, 
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IT REQUIAES THAT YOU A~E WtT~lN THE TEST IN WH!C~ .OU WISH TO 
LOOP. IN SOME CASeS (SutH AS WITH INTERMITtENT rAILOR~S) THAT'S 
NOT EASy TO DO, T~lS SU~ROUTINE A~LOWS ~oa '0 LOA~ 'Ht AOORESS 
OF ANY SUBTEST AT 'HE ~AlT AND"HtN GO DiRtctLV '0 T~A' T[ST~ 
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THIS ROUTINE DECODES AL~ EMT cl~~S. rNC~uOING PA'C~ES IND THE 
H~T CA~L WHICH PASSES eONT~oL '0 'HE PRINT ROU'INE~ 

5~2~6 O~RALL 

THIS ROUTINE C~EARS ALL fH~ PAA/S AND PORI! Of T~E Kt1{~C, 
AS WE~~ AS SRe~ 

5~2~7 RWALL 

THIS ROUTINE MAPS ILL PAGES TO BANK 0 BY C~£AR!N~ iLl 'HE PAR~!~ 
A~~ PAGES ARE MADE 4K READ~WRI'E BV LOAO!NG AL~ 'Hf PO~'S WITH 
THE VALUE '740~, 

5~2~8 SETUP 

THIS ROUTINE rlRST CALLS RWALL fo MAP ALL fHE PA~E9 ~K; RW, BANK ~~ 
!T THEN SETS THE KEY rOR KtRNE~ PAGE 1 TO WHAT~veR VA~OE WAS STOREO 

~~r~=~N~~A~~ =~~~R~ ;~eT~g~T~~~ ~:~l~~~~f~~ES~~~:v~~L~~:At~V. 
~ERN£L PAGE , lS MlPPEO '0 T~E EX'~RNAL aA~K~ 

5~J PROGRAM ANDIOR OPE~ATOA iC'l~N 

5~3~i SA 200 (NORMAL DIA6NOSTIt OPER~TION) 

THE PROGRAM EXECUTES 8 T~S'S 0' EACH KEY, 01SP~A~lNG T~E suaTEST 
NUMBER IN THE ~IGH'S~ TES'S 21 THRU 3~ 'R~ cveLEO TARO 3 TIMES, 
ONCE ,OR ~AC~Or TRE KEYS WH!C~ GIVES A NO~~REeIOENT A~ORT~ 
AT THE END Or EACH PASS 'H~U T~E otAGNOS'IO 'Ht aE~L IS RUNG~ 

5~3~2 SA 21~ (stNG~E SUB'EST LOOP) 

T~!S STARTING AODR~SS ALLOWS T~E USER TO RUN A SIN~Lr !U8TEST 
REPEATEDLV BV Glvl~G T~E AOORESS or TH£ OESIREO gUeT~S' AT T~E 
rIRST HALT~ l' swrl IS SE' TO A ONE, NORMAL T!S' ~X[COTION 
Wl~L BE RESUMED, 

6~m ERRORS 

6 1 1 ERROR PRINTOUT 

PRINTOUTS ARE IN A STANDARD TWO~WORO FORMAT, THE rIRS' WORD IS 
THE OCTAL VALUE OF THE PC.~ OF THE DETEC'EO CRRO~~ 'HE SECOND IS 
THE CONTENTS or THE PROC(SSQR stATUS REGtS'ER WH~N THE ERROR WAS 
DETECTED. 
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6~2 ~RROR RECOVERY 

IN GEN£RA~, TEST 'AlLURES ~IL~ PRINTOUT 4N ERROR' M~SSA~E ANO 
CONTINUE, IF !Hr "HAL' ON ERROR" SWITOH IS SET, H!TTX~G CONTlNUE 
Wl~~ R£covrR, lr 'HE ~ROG~AM ~ANGS UP IN l LOOP, 'H~ rRROR IS 
Ll~ELY TO BE A SIGNAL ~Hfc~ WAS NEVER AEeEfvEO~ t, A ~ALT 
OCCURS IN THE TRAP AND V~C'OR lR[A T~E PRO~R~M MOS' at RtSTART[D~ 
lr THE PROGRAM-HA~'S IN 'H~ ~1AfN p~ow, CONSU~T TWE LtS'lNG l' NO 
MESSAG~ IS TYP£D OCT: 

7~1 RESTRIOTIONS 

~ROGRAM MUST BE LalDEO INTO LOWER 'K OF M[MORY~ 

e~~ MlSC£~~ANEOUS 

e~~ (xtCUTION TIME 

~ACH PASS TAKE~ APPROXfMAT!LV 1 MINUTE WITH CORE HEMOR9, 

8~2 OISPLAY REGISTER 

THE NUMBER or THE eURRfNf !UBT~ST ~S DISPLIV~D~ 

9~0 PROGRAM OESCRIPTtO~ 

THE PROGRAM RUNS EfGHT StPIRATr TESTS OF Elc~ !CeE5S K!Y~ 
OATI, OATe (NO OATtp), D1T!P~OXTO. A~O OATfp-OAtOB . 
AR~ CHEC~£O 'OR EAeH KEY, ~I'H AND W[THOUT MtMOR9 MANA~EHE~T 
ENABLE SET, THE saBTE~T NOMB(R IS OISP~AVto IN 'H~ DISPLAY 
~ECIST£R, AND !H£ ~ECL IS ~UNG AT THe rND or E4CW ~ASS~ 

• 
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~0003B 
000032 

000BJ4 
"001:136 

011H1.200 

~00210 

U!4400 
"'£1"'2"0 
11111""'01/1 
000001 
11121111002 
1/101111/10i5 
111£11111/104 
000005 
0£1111006 
"'£111111107 
11I"''''il06 
l1Iil0007 
1775'£1 
17'716 
177716 
1£14006 

0001l3i1 
O2322" 
O1:10341:1 
01:10B34 
11122"'2 
0i10"0B 

0B020i1 
00U67 
0002111 
0£10167 

003210 

022146 

JeOPYR!G~T 1912, OlGITAL. [QUIPMENT CORP'" MAYNARD, MASS'. 0i794 
I TE:ST Of" THE KTl1-C ACCESS KEVS 

IO_ERATING INB!RUCTION~ 
I 1, LOAD 'rUT USING TH!: AB!ilOLU'£ LOADEII 
, 2, 1.0.0 SA 2S~ 
J 3, SET SR TO INITtAL SEtnNt'JS 
I ~ I PRtSS ST ,loR! 

,DVNAMIC &WITCIol REGISTER StrTING!! 
J S\J/15.1 CAUSE:S 101.1. T ON ERROR 
,SW14I! CAUSES SCOPE 1.00PIf.lG 
ISW1311 INHIBHS ERROR "RllltoUT 
'SWl1i1l INIoII9I T8 ITERATIONS 
,SW0SiI! LOAD MicAOIREAK R£IJIS"~R 

,Dtf"!NlTtONS 
SCO"E.TRAP 
"101'.2421 
"ilIX'" 
Al."l 
112,,"2 
11;511,,3 

"~."4 11",,5 
R6I,,6 1'7.", 
SPDX6 
PC"'" 
5RII1"'''1 
PSt17Y776 
STATUSIIPS 
IoIl.h1S4""6 

lREI 

WITH low BVTE or SR 

ILOAC TRM' CA'T'CHtR IN LOCATIONS i!i 'HRU 371 
J EACIoi VECTOR ADDRESS IS LOloEO 101 tT~ TIoIr: AOORtS! 
,Of' THE: NEXT LOCATION, - AND TIoiE NEX' LOtAT!ON IS lOAOED 
,w t Tiol A HAL. T I NSTRUCT I ON (""00i80) 

I LOAD VECTOR AREA 
, lSI' 
f:HTSRV 
340 

11.OAO 

ILOAO 

, itS4 
SCOPEC 
o 

START ING 
, .200 
JMP 
.521ii 
JMP 

tlATA AREA 

AREA 

START 

Tf:STX 
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0£1iB"" 
00 i rill'll!! 00!!!ril00 KSfACl(i 

0B2000 
002000 01:100O1:1 SSfACK i 

"'03000 
o i;l 3 1:100 0f1J00 1111:1 US'tACK i 
111030~2 1111:10000 01:1"£100 00001110 
O031:110 0i10,,01:1 
11103012 177564 TCSRI 
00:5£1lA 177566 TOBR, 
003016 0i111100£1 TEMPX I 
0i;l302£1 i;l00000 TEMPi1 
0i;l30?2 01:10000 TEHP2i 
003024 1"512 SRI1II 
0i;l3026 1"'574 SRi I 
01:13030 11'576 SR21 
O1:131:132 172516 SR31 
0£13034 0i10251:1 I<TVECi 
0,,3036 00"'292 K1'$TAI 
003041:1 ADATABI 
003040 171601:1 UIPDR0i 
003042 171'602 UIPDRll 
003044 177604 UIPDI!2i 
003046 177606 UIP'DR31 
0030!!£1 17'61£1 UIPDFl4i 
003052 17'612 UI"DR5\ 
00301j4 171614 UII"DR6i 
003"'56 117616 U I PDR1 i 
003061:1 17'620 UDPOR9' 
0£13062 117622 UOP'ORl i 
i;l0:5064 1n62" UDPDR2 i 
0£13£166 171626 UOPOR3i 
11103071:1 177631:1 UDPDI!" ~ 
11103012 1,,1'632 UOPOR'I 
003074 17'63" UOl"DR61 
0i13076 171'636 UDPOR7i 
003U0 17764i1 UIPAR0i 
00311112 11'642 UI PAR1 i 
0"31M 17'644 UIPAA2i 
003106 1716 4 6 UIPAR3i 
00311. 17'65i1 UIPAI!4, 
0£131i2 171652 U!PAR51 
1111:13114 177694 UIPAR61 
003116 117656 UIPAR1i 
"03120 1"660 UOPARili 
003122 17'662 UDP,"'11 
0,,3124 1"664 UOPAR21 
003126 17'666 UOPAR3 i 
11.10313" 171610 UDPAA41 
0,,3132 171612 UOPAR51 
003134 1776 7 4 UDPA~61 
003136 171616 UDPAP71 
003140 17220iil SIPDR"', 
003142 1'72202 SIPD P li 

,1100fIJ 
I'l 
,,',+"6 

111 
· •• ·,+"6 
0 
,WORD 0,1,111,0 

1"564 
171566 
I1J 

" 0 
17'7572 
111574 
17'516 
172516 
2'" 
252 

17760" 
177602 
1716111" 
1716"'6 
171610 
171612 
177614 
171616 
17762" 
171622 
177624 
H7626 
17763fIJ 
171632 
177634 
171636 
,,7164 i1 
111642 
171644 
17'646 
""651:1 
177652 
171654 
171656 
111660 
111662 
171664 
1''1666 
t77670 
11'1672 
177674 
",716 7 6 
:1.72200 
11221112 

iHLETYPE PRINTER eSR 

iTfMPOIiAR'I' STORAGE 

iKhi.e StATUS REGISTER ADORESSES 

il<'11.0 I NTERRUPT VECTOR 

iUSER f.SP4CE PAGE DESCRIPTOR PEGISTER ADDRE5SES 

JUSER O.SIHCE PAGE OEseR I PTaI'! REG I STEP A1'1DI'!E~S[S 

iUSER I.S"AC!: PACE AODRESS REGISTER ADDRESSES 

iUSER rJ.SPACE PAGE AOD~ESS RrC,STER ADDRESSES 

,SUPERVISOR I-SPACE PAGE D!'Sr.RtPTOR RECISTER At1DI'!ESsrs 



fll!l3144 
I!lfll~1~6 
I!lI!lS15r11 
U;'1;2 
0f1l~1~4 
l!lI;'lh 
01!l3160 
1!l1!l3162 
0"~164 
0"~166 o,,:11'" 
"U1'2 
",,31'4 
a 1/131 h 
"032~8 
21032;2 
80;'2114 
"032'6 
811J~21" 
",,3212 
"fIl~214 
0";'216 
0111322111 
81113222 
8"~224 
O,,3226 
01lJ3230 
IIJfIl3232 
fIl13234 
fIl";'236 
OB~2.111 
IIIII~242 
IIII!l:l244 
BB3246 
1IJ0~2!!1111 
0032;2 
III1IJ32;4 
0032;6 
",,3268 
21"3262 
"03264 
IUI3266 
111,,32'" 
8032'2 
21032'4 
82132;6 
21,,33"11 
01113302 
1l!1!l33"4 
1111113386 
111111331" 
003312 
""3314 
003316 

1'72204 
1'72206 
172211!l 
l1U12 
172214 
112216 
172221 
112222 
17a2Z4 
1U226 
17iau 
17t~n 
172234 
17t2~6 
1 '224" 
17a242 
1722 .... 
17224 6 
11i:Z51!l 
112252 
172254 
11*25' 
112268 
:1.12262 
11~264 
172266 
1722'8 
:1.12212 
1122'4 
1722'6 
1123B8 
112302 
112304 
112306 
1'2310 
1.723i2 
1723:1,4 
172316 
17232f1l 
112322 
112324 
172326 
11233" 
172332 
1723~4 
112336 
1723'8 
112H2 
112344 
11234 6 
11235f1l 
172352 
11'33'4 
172356 

jSOP!:RV jSo" O-"..CI PAII[ '!lORUS RI!C I STER AOORrSSES 

jI(I!RNE~ o.sPAcr PAGE OrscR!PtOll R[IIISTER ADDRESSES 

iK!RNEL I .SPACI: "A~E AOOftE!!S RI!C! S"EII AOORrSSES 
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IIIfIl332111 
"fIl3322 
IIIfIl332jj 
"B3326 
"83338 
81113332 
111,,:5334 
fIl03336 

"fIl334" 
"fIl3342 
""3344 
"fIl;'346 
1118:53;0 
",,;'3;2 

"1133;4 
"fIl·33;6 
1118336f1l 
0,,3362 
803364 
"1IJ3366 
1IJ";'3'" 
",,33'2 
",,;'37<1 
00;'376 
21 IIJ 34 21" 
1111113402 
",,3404 
"1IJ3412 

IIJIJ4lA 
9";'42r/1 
1/JB3424 
00;'432 
011J3436 
003444 
01/134!'" 
1IJ,,34!!4 
1/JB;'462 
1l8~4'0 
8134'4 

172360 
172362 
172364 
112366 
172310 
172372 
172374 . 
112376 
2183336 
1"601 
1'221:')0 
1723911.1 
17'64&1 
17224&1 
112340 

1'111.13240 

21"0 I'JI1l " 
1IJ0J1 4 1:') 
94111"0" 
8113,,49 
1421900 
"021"0" 
1""3 
17'51, 
17'577 
17'770 
0£10""" 
"8""0" 
12!'252 

90!11'J37 
"U70(1 
012731 
0;1,27"6 
01273' 
0127"6 
1/I,,!le37 
012767 
012767 
1!l1lJ'''67 
012711 

",,3'02 lIIH01!1 

1DIIJ"liJ3 01"88' 

17'776 
"010210 
9"'U"" 
"I 2I'J 210 
104 1'100" 
""3,,U 
1 ,.'7;6 
"010iJI 
"113504 
1,'11et6 
"0 1/1 lIS 7 

117716 

1111'6 

11111132 
U7131 

1 "331 

0213504 012737 01!10il01 17751f!1 
",,3512 ""!l037 177776 
003516 11'12106 02110130 

KDt'4Rlli 17236' 
l<oPARll 112362 
I<OJlA"21' 112364 
1<0'."3 111366 
KOlliAR4i l1U18 
I<DPAR5i 112312 
KOPA,,61 111374 
KO"A"'1 ~1n16 
AOII!ENO •• -e 
POllhel 17'6et. 

PARrAsi 

\122.1/1' 
17131' 
17164' 
17224, 
172341 

KIPORIll 

• IIPORI 
481"0 
UIPOR8 

SHENOI 14118. 
STAPNT i e 
SR8Hi 17'513 
SRiHI 1115" 
SR2Hi \77!'''' 
UBRK i 11777. 
NRCNT i e 
HRIeEU i 21,3,7 
O£8UO I' 12'252 

'SET Uft rOR 
START I CL,A 

Mav 
MOV 
MOV 
MOV 
MOV 
CL.A 
Mav 
MOV 
CL," 
MOV 

n .RT OF' TP;STS 
UPS 
.KIIT ACK, SP 
1114211/.111,11111'. 
'SSTACK,!!P 
1111""I!lI'JlB,"~S 
IIIUIlTACK,SP 
"PS 
.21'1/.1111,1 COUNT 
.TUT1·Z,RnURN 
NRCNT 
", .5R3 

JKI!RNE\'; O.SPACI! P.GE 'OollESS R!G I STER ADDRe:S~ES 

iHIlLE OF' 'DDR~SSE! OF' lilT PDR or I!ACH SET 

.HIILE OF' 'ODRfSSES OF' 1ST ".R or UCH SET 

iK~RNEt.: T ABL.r or P~R I SAND PAR I S 

J'SI)P!:RIJISOR TABI.!: or PORIS AND PARiS 

JUSEA hel.l: or PORIS AND Pl/~IS 

iKhi.e S'h TUS REG !StER ,;, I 0101 B9TE ADDRESSES 

il1YCROI!REAI< REG unR ADDRESS 
iCOUN'ttR ,OR T[5" or THE :5 NR REVS 
jVll.UES 0' TH£ 3 NON R~S!O~NT IfEVS 
jL.ocHION USED rOR REAOS AND WIIITE9 TO CHECK 
iElitEeU'I'tON OR ABORfiNG At CO"R!CT "OINT 

I SETUP KERNEL. IT ACi( 
'Sr:TUP SUPfRV IS 011 shC~ PO I NTEA 

I snup USER !IHCI( liD I N'ER 

11 N I TI AI. I lI!: t nR& T! ON eOUNT 
'SETUP SCOPE AIoiO I'UA'tON L.OOP RETURN 
11NITUL.li!I: rOR NR TES' 
J [NABI.~ AL.l o·IPAC~S 

I SIoIOW THAT OAT I TO A RROT 'AGE: (lc'.il WitHOUT M[MORV 
I MANAGI;M!:NT TRAP ,NABL.E SET NE tTHEII 'tRiPS NOR ABOR'S 
ISHOW tlolAT THE KTU-C SUTOS R~GfS'ERS CON'INU£ to TRACK, 
J THE POR CORRESPONO I NG TO THE IIEr£IIE~C[ IS CORRECT 

AND tHA T 

TE:!!T11 SCOPE 
MOV 
CL.R 
MOV 

IlI1,USR 
UPS 
USTACK,SP 

iL.OIIO tEst NUMBER I NTC TIoj( 0 I SPLAY 
ilIiII1'I1UH PROCE'S50R STATUS 
i INITUUH I(E"NEL STACK POINTp:R 
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003'22 Ei0!1~'" 11'2;6 CL,R ,SR2I WH'IlLlir; I'IRlI 
01113526 012146 I1I£!B'H~l MOY III~,.(SP ) (POSH APle' Ktv ON "hcr< 
Biil3532 1le476' 016552 J'" '" I SETl,JI' J MIKE ~e:IIINEL p~Gr ! RROT. !IANK 21 

iMlKE RERNeL p.Gt , RW I rx'ERNIL 
iMIKE ILL. OTHER ~AIlE8 11101. UNK " 

iii iii 35:!6 'HH5726 TIT esP). iRU'ollE $'AOI< 
21,,3561 111127'7 3111~?fUI 11726. MOV jlPlP:T1. IIKTVI!C i,_'up ABOIIT RETURN iN CUI! 
111,,35" B"U11 11126" CL.PI ,I<TITA 
11111135~2 "12761 12'2'2 1716:;/1 MOV U2!J2'2.DUTAD isnup LOCATlON to III: PlEI'ERENC!O 
iil0356fJ 111127111 11l2~4i2 ItIOY .!)t'STAO.~IIII1'i!I.R1 IRS, CONTAINS V!R'UAL AeORESS or l.OCATION TO ,'st ilt'ERtNCEO TWRO KEIINrL PAGr 1 
",,3'64 ",,521., 1772:516 INC ,SR8 ;'I'jRN ~N K'I'U-c: 
3QJ35;QJ 322721 12'2'2 eMP .U'2'2, (PItH. io n 0 RROT PAOe: 
",,3';4 00141114 .,1.1 CHltOK1 iSRANCA I' CORREcT V,I,LUE I/lS fI!AO 
QJQJ35;6 ""53"7 £7'222 DtC .. ,," iorl £RROR. TURN O~" KTh';'c 
",,3682 1"41i'36 HI.,T ilUl.,ocl'lON '.IL.I:O fHRU i(ERNE:L. PAG~ 
3"~6j4 """441 DR OOHU 
30:5686 01'702 117212 CMPOK11 MDY 'SR",R2 islVr: aONtfNTS O~ SRe 
O,,:5612 U9J'7 17'236 otea .,Fle j1'O"~ err KTU.C 
3,,:5616 0227"2 01011121 CHP '1"1!I21,1112 ictn;cl( u.Yto CON'tNTS O~ S~III 
QJ3:5622 ee{401 "till ',+4 
"e3624 1e4111e6 HL.T i5-'0 tACORREChSIolOULO WAVE 

i'l'hcK!O RfrF;RI':NeE '1'0 oA'A !PAeE, 
jplot: ill. WIoII CH GoT THE AOD"ESS 
jo,. 9RI. AND MMGT 'RAP 51100L15 liE SET 

1il03626 1il22777 033fl2' 177172 eMP U" ,lISRl icAECI( 8"1 
"1?J3634 0"14151 IEQ ',+4 
"33636 104006 HI. T is-l IAcORIIIEChSHOULC I(EfP 

i'tfiACKtNC eV!:N wnw KTh';'c orr 
~036'0 922717 3e36.4111 17'162 CMP 1I"".SR2 iC~ECK SFl2 
~03646 "1iH:4E11 9tQ ·,+4 
e;336!iQJ Ul4036 HI. T j5-'2 INCORREChSIolOULD TR1CK EveN 

iWt:lEN ~'a.c IS or!' 
2'036;2 322717 3'1401 177362 CMF' 1177431,.I(I;OR1 iCA£I':K iNSTRUCTION SPACE POR ,.OR 
033660 0e1401 eEG · .... 4 jf~E R"O" PAGE Rt,rR£NCEO 
eQJ3662 UI4006 IoII.T it< YPOR{ I NCORRf;C'hSHOU!.:O NOT 

jHl VI: 8e:EN CIoIANGEO S! NeE TRE 
iR"01' R[rtRENCt WAS 1'0 OATl SPICE: 

eJ336604 eJ22777 eJi''1601 1 11J" OMIi' .1'6"1,1I1<0l"OR1 iC~EeK OA'A sP~Cr: filOR eO~RES"Q~O I NC 
~2I36'2 0e{431 IJEQ ".+4 ,'Ttl 'tHE: RROT R!!!F'£RrNCE 
033614 11114036 HL.T jKePDR! INCORRr:Cf""4" BIT SHOUlO 

iBt SE' SINce OA'h S;ACE WAS RP:AO 
iANO wls RflOT 

0153676 011l343" BR OONE1 
0037iH' 042711 311l33B1 17111" fIIEh. 91(: U •• SR" j tORN orr KTl1-C 
0337116 1214006 IoILT iOi T t '0 R~OT PACE C AUSEO 

i A TPlAIt OR AIIORT A!.:1'IoIOOGW HE"'O~Y 
il1iNAGfMENT TRAP ENABLE: WAS NO' SET 

00371111 "16711 171122 171116 OONE!I MOV KTSTA I"KTVfC jRf!SfO#tE fAAP RETURN Te CAOSE ~AL. T 
0153716 0fil'3" 177114 CLF! IIII(TSH io~ AN UN(l(PE:CTEC 'fR ... P 
eJ33722 "Ill"'" 17'376 CI.,R .$R0 iIIilITIIL.lif: SR3 
!1!!!!'7:!6 0!!!!!031 i1";6 CL.R .,PS iHH'IlUif I"ROCEUOR !lHTOS 

OCI(TC.A MAOYl1~6104 1,-MAY-i'2 Ulil~ PAGE 6';" 
OCI(TC 

'TRAP tNAaL,£ an CAUSES A 'RAP A1' fHf! fND OF' TIoIE ! NSTRUCU ON 
,SHOW 'tHAT TH£ KTU-O STA TOS Flr:e; ts'F.:RS CONT! Nl,JE TO TRACK, AND 'HAT THE 
,PM/s rOR TIoI[ PAGe: R['e;!!tNcro ARE CORRtC' 

03373il 1fiH4011 TEST2 i eCOPE -
"33734 012737 0003,,2 1.,75.,11l MOV iII2,USfI iLOAO 'tEST NUMBER INTO tlo!E oiStiLAY 
033742 00!!il37 i 7'1776 CI.,R .IIJPS iINI1'llL1i!1!; I!'ROCES!!OR SHTUS 
"33746 312736 llil!efl0 HOV IIlKSTACK,SP iINI TlILIi!!; KERNEL S'tACK POIN'rrR 
033752 0fil5,,7' 17'11146 CI.R .SRIll ilFJlfULllE: SR'" 
0111J7~6 "12746 3 "0QJi!J 1 MaY IIIl,·(SP) ,'POSH MOT KI!;Y ON STACI( 
O113762 e'34761 016322 JSR ,,7, SET\JP iMiKE ~ERNEL PAGE i RROt. !lANI( III 

iMiKE RERN!':L PAGE" RW, ~x'ERNll. 
iM1K~ ILL OTHER "A~£S II",. !lANK III 

"'03766 335726 TST (SP). iR!:S'tO~E STACK PO U·.jtER 
0QJ3773 012777 0040:56 177"36 MOY #RE:T2,"KTV!C iSI!:TUP fRAI' fI(TURN 
1533776 1il0'017 1"334 CI.R 'KT5TA 
113421212 012767 i2'2!!2 117412 HOV #s,e'2'2,0£STAO ilNITllLllE l.OCATlON TO BE REAti 
O04"1" 1105003 OL.R FI:S iCLEAR REGISTER to SAVE WHAT lollS READ 

j AL:L.OWS CHI!;CK I NG TO SEE 'loin TfjE 
i 1 fJS'f'ROCT ION COMI'I.£TEO BrrOR!: 
iT#tAPP!NG 

00 4312 1512701 023412 MOV /lOEST AO"'2"~33. R1 ,RS. CONTAI NS V I R'I'ulL A!SORESS OF' l.OCAT I ON 
i'to BE RErt;RE:NCEO I'HRU KERNEL !tACE 1 

1il34016 012777 I/I010U 1"0n HOV tI1~31,IISR" iTORN ON KTl1-e, SEt MHG' tRAP ENABLE 
150 402" 0121213 HOY (Rll·,RJ iolT! '0 RROT PAGE 
004026 135017 176772 CL.Ra IISR0 i I ~ NO TRAP, TURN OF'F" KT11.C 
004032 1 III 4iHl 6 lolL. T io.,.t '0 RROT PACE wlTIoi "'EHORV 
0""'334 111,,,,,,,4O IlR OONE2 iM1NAGf:MENT TRAP ENABl.E !lET ~ I!iN IT 

,'clu!!£ A TRAP 
0r1l4336 01;'02 176762 REf21 MOV .SRI!!, R2 ishE eON'I::NTS OF' SRI!! 
153"042 0il5377 116756 DEC IISfI" j'fOR", orr l(T1hC 
30"346 022732 0lU21 CMP U10211R2 jC~EtK SAVEO CONTENTS OF" SR0 
"3 411152 11IS1401 !lEO ,.4 
1Il,,40!!4 1I/J43"6 lolL. T jSill!! INCORREChSHOULO HAVE T"AeKEO 

iT~E RP:tER!;NCE TO DATA SPACE, PACE 
,',,; WHTcH COT nlE AOORI!;SS ~r S~IIl. 
JAND MMGT TRAP SIoIOULO BE SfT 

0340'6 1il22777 038027 11674il CMI" 1127. 'SRl iCIo'lEtK SR1 
004064 illil141211 BEQ ,." 
QJil4066 100401il6 IoIL.T jSf.ll I NCORREChSHOULO CONT !NUE 

j1'AAeK!NC I-IITH Kt11-C orr 
0ii1"3'il 1il22717 "04010 176732 CMJI' ,.,IISR2 iC~EtK Sfl2 
0ii143'6 B0i4U BEQ ,.4 
''04100 1040216 lolL T jS~2 INCORRECT-SHOULD ST! Lt.: BE 

i'f'tIIACKtNC EYEN WYTIoI KtilooC Ol'"r 
"0041212 1il22777 1'J714U 17'1132 CMP !..,7,,31.1I1( I PORi jcClECK INSTRUCTION SPACE POR 
03 4 110 ",,{4I1ll BEQ ,.4 
O04112 10431il6 Io!L.T jl( rpORi ! NCORR!:ChSHOl,J~D NOT 

ilolIY!'" &EEN CIoIANGfO SINCE THE RIIOT 
jRP:F"ERP:NCE WAS TO OATA SPACE 

"041i.4 022777 ,,1761!1 17714il CMP t776il1,,'KOPOR1 iCWECK DATA SPACE POR 
015 4 122 1il014~1 BED •• 4 

"111 4124 1154006 "Il, T ,KDPDRi I NCORR!:CT." A" B n SHOU!.:O 
Jst !;E' SINcr DATA SPACE WAS R~OT 
JAND WAS R~AO 



11,,4126 "2~1"J 12!12'2 iC~ECI( I.OCATION WRIttEN IN1'O 
"041~2 0111141111 
0"'1114 111401116 

111,,4136 111161'" 1.,66'" 116670 OONU i MOY K"TA ,'KTY~C 
1110"1044 11111'011 1.,6666 OI.FI ,t(TSH 
111""1'" 1110'"." 17~6!iJ0 CI." ,$"11 
"&14194 "&1'037 1117;6 01." ,'''5 

11104160 
111&14162 
1110411111 
1110 4 114 
11I0<12i!J0 
1IJ342Q;4 
1110<121&1 

10440" 
01273' 
&115,,37 
"la70. 
"01},,'7 
rIlU74~ 
1104767 

0114214 1l0!'1:Z6 

SIU'''03 
1 "';6 
s,,100111 
17662" 
rIl51l0dil 
916&1;4 

994216 "12177 0,,4264 176611/1 
9,,4224 0"'111'7 1'66G!6 
0111 4211111 00!5fJ67 1171" 

112717 
11112721 
U2711 

IIHIJIlSIii 17"50 
1252!12 
Ssa0e1 1'6,44 

1"'34 
:\.7U30 
11I2S023 

'S~OW 't1ot.T A DATO (NO DUll') to A tRoT PAGE UCF'II11 Wl'HOU' 
'MEMORY MANAGEMENT TR.,p ENULl SEt MIO'" WlTlotOU1' aOMPLE'flNG TAE: DATO 
"~W 1'H.T TH£ KTU-C aUTOS IUGISfERS L.O(H< up. ANO THlT T~E P8F1 
J CORRESPONO 1 He TO THE RE'tll£Ncr s COR~ECt 
TElts I .COPE 

MOY U •• UR iL.eAO '[9'1' NUMBER !NTO T~E DlSlIl.AY 

AD31 

RE'l'31 

ct.R .,ps· ijNlfl1L1ilE JlROCrsSO" ShTOS 
MOY 'I(STACK,SJI ilf;lITI~L.Ii!C KE"NEL. S'l'ACK POINT!R 
CIoA .SR8 iUutUL.IU': tRill 
MOV 111,. (Sf') ,-POSH !tROT K!;Y ON STACI( 
JIR JC1, ,nul' iMiKE ItERNEI. PAGE ! ARCt, BANK 111 

;HIKE: RERNEI. P4GE: , RW, ~X1'E"NiL. 

TIT 
/OIOV 
CI.R 
el.A 

CliP). 
.RET3,.f(TVEC 
.KTST ., 
DESTAD 

jMiKE 11.1. t;lTHEII ".,0£5 "W I &ANK &I 
iAt,'OIlE STACK POINTER 
islnuP ABORT Rt;TURN 

iIAnUL.IU I.OCATION TO BE ADOIH:SSE:D 
iB' !lAto '0 FlROT PiG!: 

'OUUO •• "''',Rl 'Rl CONnINS VIR1'U1L. ADDRESS 
ittl Bt Rt'CRENCEO 'HRU KERNEL 'AGE 1 

'1, .SR0 iTURN tiN I(Tl1-C 
111125252, tRt). iolTo '0 RFiOT "ACE~SHOUL.O 190R' 
11I1,'SRIII ;'I'CRN err 1<111-C 

iDiTO '0 RROT PAO£ ,.AII.:EO TO A80RT 
DONE3 
.5R"R2 
.SRii 
'28,23.R2 .. " 

islYt eONtfNTS 0' SRe 
j'UAN !IFF' I<TU.C 
iC':'tCK SAyrD CONTENts or SRIII 

iSlts ,f.lCORAECT.SHOULD HAVE L.OCr<ED 

or LOCATION 

0111 424" 
0942.6 
9,,4252 
SS426S 
99"262 
IlS4264 
!lJ0"27!1! 
0&14274 
9&1<1388 
0S431!12 

1Il"""6 
0""448 
01 '71112 
IHI !I 3'n 
111122702 
0114"1 
1Il4S06 

!oIOV 

Hova 
NOY 
IJle 
IoII.T 
IR 
HOV 
Dtg 
e"p 
ItO 
HI.T 

ioli OA'O '0 KtR~[1. OAn SPiCE "ACE l(RROT) 
j Af.lO HMGT T'UP SHOULD BE SET 

98"3iiJ4 022711 010421 176514 
"&14312 Sfil14U 
IlS43{4 184"06 

11"114316 "22777 
004324 9"1401 
004326 104006 

00433" "22777 ,,'Hill HI7S4 

CHI" 
9£0 
HI.T 

CHP 

iCI'!ECK SRl 

j5.1 tI'lCORREChSHOUL.D IoIAVE L.I:'!C~(D 
iDA tHP,: ABORTEC RE'ERENCE, IHoIleH 
iAOTOI~CREMENTI!:D R'. AND TI>I[N IU 
iCMEtK 5R2 

i5"2 ,"CORRECT-SHOUL.O IoIAVE I.I:'!Cf(ED 
iOIll 1'H! ABORT EO Rt'EIIE:NCf, wnA THE 
ivlRtulL. AODRESS 0' tHI!: I NSTRveT I ON 
icf.iECK INSTRUCTION 'flAet POR 

DCKTC-A MACy11'.614 1-140\'1'-'2 UI23 P~GE 6-' 
DCI(TC 

''''''336 S1iIi4"1 9tO 
"04340 lun6 HI. T 

00"342 11122717 0"'<I1iIl 176712 CI1P 
"11143;O "ili4"1 8EO 
0,,4352 U400, lolL. T 

911143'" 905761 17111132 TST 
00436111 01i1i4 111 1 BEO 
"04362 1040011 HI. T 

11104364 "16717 116446 116442 DONE31 MOV 
004312 0S!lS'17 17644S CI.R 
0043'6 r110!1,,'7 176422 el.l! 
011144"2 "05037 171776 eLR 

.+4 

,77401, "I(DIIDRl .... 
eUTAD 
,.4 

KT5TA ,.KTY!C 
'KT5TA 
.$RIII 
"ps 

iKtPORi INCORRECT-SHOULD NOT HiVE 
jatEN eHANCEO ~II NCt tHE IIIR01' Re:rrRI!:NCE 
iWIS TO DATA SPACE 
jC~EeK DAU SPACE fIIDR 

iKI\PDRi I NCDIIIRf:C1'-SHOUI.D NOT 
iHiH IIEEN CHANGED SI~CE Dno 
iDIDNIT WAITE ANO 1149 NO'!' A RElD 
i ... iKE eERhl~ THAT DESTINATION 
iL.OC.T!ON WU Not WRtHE~ 
iDi TO to RAOT PAGE W"O"E 
iHlro tHE OESTtN~TtON LoeA"ION 
iCAANCf "'TU-C I" AULt RtTURN 
ito eAlISE AHA\, T ON AN UiJEWflEC1'ED TRAP 

,SIoIOH 'HAT A DATO CNO OAT II' > to i. /tROT PAGI: 
I HrMoR., HANAGtMENT TRAP £NIBLE Stt ABO"'tS 
JSHOW tHAT THE KTl1-C STATOS RtGtS'ERS L.OCI< 
1 CORRESPOND! Nt; TO THE "£J!'ERENcr Is COR/tECt 

0,,4406 104400 
0""41" 11112731 0SS",,4 11'5'0 
11104416 0"!l037 111776 
11104422 01270' 091900 
004d6 "9's17 1763'2 
11111144112 012746 0080fJ1 
1",4436 "o4767 11115646 

0'''442 0&15726 
004444 012711 91451&1 176362 
094452 S,,5s17 176360 
180"4"6 11191},,67 11673111 

004462 0127S2 023412 

f/lf/l"466 111127'7 U1Blll 176330 
00 44'" "12722 1252!12 
"045l/1li 0S53" 176320 
11I0451!J4 U4006 
"045"'6 PJ""4"&I 
0,,451" III 1 '701 1 ":H0 
SS4514 U!l377 17630~ 
a""52S "22701 UU:!3 
"84!124 "0i481 
",,4526 104S1<l6 

1'104533 022711 r/J1U2'1 17621" 
004536 "1II141!l1 
0,,4540 11114""'6 

TE.Tot, SOOPE 

R£1' 41 

MOV 
CLR 
HOV 
CI." 
MOV 
JSR 

T5T 
MOY 
aL.R 
el.R 

MOV 

fo40V 
fo40V 
DEC 
HI. T 
IIR 
fo40V 
DEC 
CMP 
lEO 
HI. T 

1II"",11SA 
•• 1"5 
.KSTACK,511 
.SRS 
11,-(51"> 
"."SETUP 

(SP). 
'RET", 'KTYrc 
'KTSTA 
D£!ITAD 

UP, ANO THAT TIojE PM 

IL.I)AD 'ESt NUMIIER 'NTO T\oIE D I S~LAY 
il~ITt1L.Ur: !'ROCESSOR !It,tas 
iINl"lll.l11: KERN!!. STACK POINTrR 
"If,JP'UI.Uf SRil 
""OSIol AROl' KfY ON !It ACI( 
jMXKr. ~EANfL. PAGE ! IIIROT, !UNK 0 
iMIKE ItERNtL. PAGE' 111101, rXI'E"~lL. 
JMIKE lL.L. OTHER PAGES RW. !!ANK I!i 
jRfSTORE S'!' ACK PO 1 NT!:R 
iSfTUP ABORT RETURN 

jlNITUI.lZE L.OCATION TO !'IE ADDRESSED 
iB' DATo 1'0 RROT PAGE 

IIIOr:STAD.2eerlll1l,R2 IRI! CONTAINS AODtIIE~S 0' L.OCATION 
,ttl BE RE'ER£NCEO 'HRU KERNEL /tACE 1 

1111"91,'5RI j'tURN ON I(Tll-e, SEt MMGt TR~P ENABL.£ 
11125252, ! R~' oj, iDHI:'! '0 "ROT flACE~SHOULt~ lBORt 
.8RII itURN on iiTU.C 

DONE" 
.SR0, R1 
ISR0 
1112182:5.'U ,." 

iDUo '0 RROT PACE r A Ii.:£e TO A80RT 

i5~Yr eON'ENTS or SRI!! 
it"RN orr KT11-C 
IcAECK SAYED CONTENTS or SRII 

iSAIll INCORREChSflOUl.O PoIAVE 1.0CKED 
,o~ DA'O TO KERNEL DATA 'PAC!: ~AC( l(RROT) 
J HID AeCESS F' AUi.. T SHOULD Bf !'iE' 
i C"ECI( SRi 

I Sill I NCORRECT·~HOULD MAvE LOCKED 
rON THr A90RTEO qU'E"E"JC~, WHI~M AUTO-



OCKTC". MACYi1',614 1"I'\A'I"'2 00123 PAGE: 6.8 
DCI(TC 

""4542 "22777 ",,,4"'4 11626" 
111 "'45!H' 11!1!li4"'1 
0,,45;2 184006 

",,,C5!J.4 02277' ",Hill 176461 
11184562 "014"1 
~""564 10"""6 

004566 "22777 "''''4211 17646f1 
0"'."4 ""14211 
"''''4576 Ul4"'''6 

"''''C6i!'' ""'HI" 176696 
"''''.6e4 "'''14'''1 
"'",46i'l6 104006 

CHP 
BEG 
IoII.T 

TST 
8£Q 
HL.T 

,1"4"'1,,,I(%IIORl 
· .... 4 

'1'7401, 'KOIIIO"l 
',+C 

DESTAO 
,+C 

i I NC-EMEN'f:D R'1, AND TIoIEN 1112 
iCk;ECK SR2 

iSII2 I NCORAECT-SIoIOUI.O IoIAI/£ 1.0C;~ED 
io~ tH~ ABORTED "e:tl'£RENCr, W ITA TH[ 
ivY R1'U~1. ADOIIE'S 01" tHE f N!lTRUeT! ON 
icAreK INIITRUCT I ON SPACE P!lR 

iK {P!SRt 1 NCO"R~Ct.!lHOUL:D NoT 
iH~ vI: ttEN CHA"IGED s! NeE TQE R~OT 
iRrli:R!"ICE WAS TO I5A t A SItAei: 
icAtCK OAh SPACE ;tOR 

iKflp!\Rt 1 NCORR[Ct.!lHOU~D NOT 
jH~V!: ~£EN CHANGEO SINeE olto 
,'otONI t WR Itt ANe IH:Ii'EIIEIiIC! WAS 
iNIlT A RE:AO 
iM1K£ eERU I N THAT OEST I NA 1'1 ON 
il.iloA 1'! ON WAS NOt WR! nE'" 
,'olTo 1'0 RROT "AGE wR01'E 

",,,,461" £116777 174222 1 ?,621~ 00NE4. 
"",4616 ",,,5,,,,, 1'162~4 
"04622 ""'0", i7U'6 

MOV 
OL.R 
eLR 
ct." 

ICTST A, IIKTvrc 
.KTSTA 
"RS 

iHiiTO tHE DESTINATIoN ~DeA1'ION 
jchlilGr: KH1.C TRAil RETU~N 
,'TO eAOSE A HAl. T Olil AN UNE)(PEC'ED TRAP 

"'04626 1110503, 1""'6 

1il",4632 104400 
"'04634 "1273' "'00",,,5 17"'" 
e",4642 0U"'37 i 7'17;6 
21",4646 0U7"'6 ""'1"/30 
0046'2 00,,,,17 17U46 
121046~6 "'12746 1IJ090~1 
~04662 "''''4767 1:l1'422 

~04666 005726 
2046'''' 0127'1.,. "04734 176130 
13046;6 e050;" 17(1134 
004'82 ""'!J06" 1"651H 

",,,47";6 "127"~ 023414 

21"'4712 "'52777 0"""'01 176U4 
i!l04720 "'0524~ 
"0 4 722 042717 00"",161 lH0,4 
01:'473'" 1040"6 
~104732 012104 4 1 
~"'4?34 01"701 1'16064 
004740 "42771 ","'''991 176""6 

.,ps 
,SHOW tHAT A OArt" DATO S!QUENCt to A RRO" PA~E \4oP',l) W!TI-IOOT 
,MEMORY MANAGEMEN' TRAP I!:N~BI.:E SE'f' A80~TS 
,SHOH 'HAT THE KTU.C ST.\TOS R~GfS'E;AS 1.0aK UP, AND tHAT T~E PM 
,CORIIESPONO I NG TO 'l'HE R[F'tRENC!! is COMEot 
TEST!Ji $~OpE 

MOV tI'.II'SR il.OAD 'Est NUMBEIII !NTO Tio!E O!SliI.AY 
CI.R UPS iIIH t I 4L1 ~E PROCESSOR !l H TOS 
MOV ilKSTACK,9P ilI'l!1'llLlll; KEftN&:1. STACK POINTrR 
CL.R .. SR0 ilNltIlL.tii!: SR" 
MOV '1 •• (SP) ipOs~ !!IRO' K!:'f ON !if ACI< 
JSR "7, SETVP iMiKE ~ERNP;1. PAG[ i RROT, BANK ~ 

j"11Kt ~ERNf;L PAG!: ; RW, [X1'[RNll. 
jMlKP! ~LI. OTHER PUES RW. BANK 0 

TST (SP). ;R!!StOAt STACK POINTER 
MOV ,RET' ,1It<TV!!C ;snop ABO"T RETUR~ 
OL.R ,KTSTA 
eL.R OUrAC ilfH1'tll.ti!!: L.oeA'f'IoN TO ilE AOOf/ESSED 

is' DAtjP,DATO TO ~ROT P4G[ 
HOV 'DESTAo."SI!Ia2,1I;, IR3 CONTA!tilS VIRtUAl. AaoRESS.2 or I.OCATION 

ito BE; RE,rRENCED 'IolRU KERNEL ~AG£ 1 
IU IS '''''''1, liSA" iTORN ON KTl1·C: 

AO'I INC .(R3) jolTlP; DATa TO RROT P1GE 
91C "1,115119 j1'ORN Orr IliTU"C 
IoILT ;oUlP; DATO TO RRof PAG!: rAIl.fD TO 
SF! CONE5 iA~ORT 

REtSI MOV IISR,), 1111 isl V! eONtr;NTS or SRi!! 
IIIC iII1,,,SR9 iTORN Ilrr KTU.C 

DCKTC .. , MAcy11',61'1 1 .. M4y.72 80123 PAGE 6-9 
DCKTe 

"04746 0227"'1 ,,20"23 C:"1P 
",,,,47!l2 "014"1 lIEQ 
9",4754 t94r1111l6 It!. T 

O",4756 "'22777 1J0B363 176S42 CHP 
"'04764 0014"'1 BEQ 
9",4766 1040"6 loll. T 

0",4770 "'2277., "",472'" 116"32 CHI' 
0",47'6 ""1401 SEQ 
90509'" 1040"'6 Iolt. T 

"'95"92 022717 "'71401 1762:52 CMP 
"95010 0014£J1 eEQ 
0,,5912 10."""6 loll. T 

"'059i4 "22777 ""7401 1"6240 C"1P 
90''''22 00;'4"'1 eEQ 
99,,,;?4 1040(116 loll. T 

",,,,5"'26 005767 17636'" TST 
"05032 0"1401 lIEQ 
0",5"'34 104906 I-I\. T 

",,,5036 316777 17!J774 1157781 OONE'i MOV 
"'05044 005",,, 115766 CI.R 
",,,,,,50 00'''''' i 7!J"", ct.R 
005£154 "'0,,,,:5" 177776 CI.R 

,.,7401 ,11K IPORl 
'.+4 

.,,741l1, IIKO~ORl 
,.4 

DESHO 
, .4 

KTSU ,IIKTV[C 
IIt<TSTA 
IISRa 
.,IPS 

iCWEeK SAV£D CONTENTS OF' SR" 

is-iii H-lCORRECT .. SHOUUl Io!AVE !.oCRED 
l'O~ 5A '0 to KERNll. DATA PAGE 11 RROT) AND 
i AeC!:Ss F' AUL T SHOUt:O B[ SEf 
;C~EeK SRi 

isII1 i~CORREChSIoIOULD WAVE LoCRED 
iOIll fH!! ABORTf;!) IIttF'ERENC£, WIoII eH 
i AOTOD!CREMEt-4TE:O RJ 
iCt/Eel( SR2 

iSiII2 INCORRECT.SHOULO I4AVE 1.0CKED 
iON THt ABORTED RE'ERENcr, II I TA THf 
ivfR"U~L AQDRESS Of THE INSTRUeTION 
iC~Eel( !NSTRUCTION S"ACE POR 

iKtpORi INr;ORREC,..SHOuLo NoT M~VE: 
iBtEN CIoiANGED S I NeE i'HP! RR~T 
jRtrERENC[ WAS TO OA fA S;At::E 
iC~ECt< OAh SPACE: PDR 

jl<aPDRt INCORRECT • SHOuLD NO" HAV[ 
iBHN eHANGEO, SINCE DHIP IS lBORTED 
is!NtE IT Wtl.L BE "OLLOW!:O BY A DATO OR DATOS 
jI'\AK[ eERHIN TIolAT O[S"IN~n('lN 
jI.OC"tTON WAS NOT WR1HE~ 
iolTo '0 R"OT PAGE \oII'tO"E INTO 
iT~E orST!NATION 1.0CATION 
iC~ANG~ PAGE F'AULT R£TURN 
iTO CAUSE: " HAl. T ON AN UNEXPEC'ED 
jtlllAP 

,SHOW tHAT A OAT II', DATO S!!QUENCE: '0 A RROT 
I M!:MORY MANAGEMENT TR1P E:t-4ABLE SE:T ABO/lTS 

9f1l5"'6" 1044"'0 
"0"062 fIl12737 ",""0M 1.,7570 
""'''0'''' 1105£131 1"176 
£105074 0127f1l'> fIl010£1f1l 
0051e0 "'''5077 17572£1 
"11'1004 Ql127 4 6 9,,11001 
"0511" ~S4767 1115174 

fIlfll5114 0"5726 
",,,,5116 012777 ",,5162 11571" 
005124 1'105977 1757116 
0",5130 1'J05067 116256 

0",5134 012703 {!I234i4 

I St:iOIl 'tHAT TIolE KTU .. C STA TOS RtG I S'ERS LOCK 
,CORRESPONDI NG TO THE REF'£RENCt IS CORIIECT 

UP. ANa TH~ T T~E P~R 

TEST61 SCOPE: 
"OV 
CI.R 
MOV 
I::I. Fl 
MOV 
JSR 

TST 
.. ov 
I:: loR 
CI.R 

MOV 

,,6,II'SR 
UPS 
'KSTACK,S" 
IISR" 
tl,-(SP) 

"" SETUP 

(sP)" 
"RET6,IIKTVE:C 
IIt<TSTA 
OEST AD 

il.OA6 'EST NUMeER INTO TI.4E OI5,.1.A'f 
iINli'IALll!r IIROC[590" stATUS 
iINITIlLl~E ICtRNH, STACK POINT!R 
IINI'PLllE SRI' 
ipI)51-1 ~ROt K(V ON !IT ACK 
iMiKt ItERN!:1. PAGr 1 RROT. BANK f! 
iMIKE: KERNrl. PAGE' RW. E:X'ERNll. 
iMIKr 11.1. OTHER PACES AW. !!ANK fl 
iR!:STOIIE STACK POINT!:R 
iS~TUP ABORT RETURN 

/INITIAl.ll£: 1.0CATION TO BE AODI'IESS!:D 
iBV OA'If',OATO TO R!lOT P4G!: 

_OES'T'AO+2SfIl"2,R3 JR3 CONT,\lNS V!R'Ull. A!lDRESS"2 or LOCATION 
;TO RE REF'£RE:NCEO h4RU KE:RNEL "AGE 1 



6~ng.A MACY11',614 1-"'AV·'2 03'23 PUE ~ .. 10 

3a"HIII 052111 UUr.i1 1"6'6 
3""146 """2"~ "D'I "a51;" ,,4t," 3U""1 17''''6 
1Il,,51~6 U41i106 
"a'168 08a""1 
1Il"':I,62 03,;'111 17"34 Rth. 
8""166 ut,.,; I') 8 IIU, Ii 1 1 '7!16~8 
1Il"'1'. 822'1/13. 0aU2:i 
88'20' 8i114tl11 
1Il8'21iJ2 184886 

01'216 1122'77 0":1.46 1'7'U4 
00'224 IIn4!1 
110'226 U_n6 

00'23" 1'J22771 1'J17 41'J1 1'7"'tlI~ 
"1'J"236 8., hi'll ° I'J 52 iU, 11U"1'l6 

1'J1'J'2'4 a,,'761 17U32 
00'261 0tl1i411l1 
81'l'262 184" I'l 6 

"1'l'264 1116777 17"i46 1"'''2 DONU i 
",,52'2 0'''11'' 17"48 
""'2'6 08'"'' 175522 
'''11'382 80'11131 1"';' 

IUS 
!NC 
Ite 
H~ 'I 
IIR 
HOV 
etc 
eMP 
,til 
I4I.T 

eM" 
ato 
IoII.T 

CMP 
etQ 
1011.' 

TST 
IEQ 
loll. T 

MOV 
ct.F! 
CI." 
CI.R 

U8I11l,'SR0 
-\1'(3) 
U,.SRIl 

OONE6 
.'RI,R~ 
n"SA' 
tlU2J,Rl 
•• 4 

.~63,'~Al 
~.,. 

,""I'J:!., 'K I !fORl 
•• 4 

.,7401, 'KO'01t1 

'.+" 

OUTAD .... 
KTSTA ,'KTvrc 
'KTSTA 
.$A, 
.,P5 

itURN ON 1('1'11-(: 
iolT!p; 0.'10 TO RRot PAC!: 
;tOFIN orF' 1('I11.C 
;olt!P; OATO TO RFlO'1' PlCI: "AII.£O TO 
;A&OlllT 
i,lVt eONn:NTS 0' SFlII 
iTORN 0;11' J<HbC 
ic"tCK SAV~O CONtENU or SRIl 

is'''' ffolCORRtchliHOUL.O WAVE L.OCRED 
io~ DA'O TO KERNEl. CiAn PAISE 1IRI'(OT) AND 
iAeO"! f'AiJl.T 8+1tlUt;o SI: sn 
ic~reK SR:I, 

i9~1 IRcOAR£ChSHOUL.O ",,,VE 1.0c:~tO 
iOA 'Hf A80RTf;O RUERtNC!, W~ I eH 
j AOTOO!CREMENTCD Fl3 
iCAF;et< SRI 

is.2, S~CORRECT.9HOUL.0 t:lA\!E L.OCfUD 
ioA 'Hf ABORTEt! Re:'ERE .. Ct, W!T~ THe! 
iV!FI'ult. AOORtIIS 0' 'HI fNs1'!!Ue'l'IDN 
;CAEeK iNSTRUCTION SPAe£ PtiR 

iKIPMl INeORR!:C1'-$HOU~O NOT HIVE 
iStE;'" e+lANCEO II NCf: 'Hf ~ROi' 
jRrll'tRf~CE WAS TO OAT A s""et 
J'cAtet< OAU SPACf: tiOR 

iKIIPbRi I Nt.:ORRfCf ,;, 9HOUt,;0 NOT HAV!': 
iBUN eHANC£O, SINeE OH!p IS laoRTED 
istNcE iT WIL.1. BE: 'OLL.OWfO IIv 1 OATO OR DATOB 
"",1K£ eERhlN THAT OUTINAUON 
iL.OCA'ttON IoIAS Not WRtTTEN 
iolTO to RROT PACE WRO't INto 
itAt otsrrHATION \.OCAT!OIit 
iCtiANG! PUE 'AULT R(TURN 
iTC tAOS!: • lolA!. T Olit AN \JNEl(P[C'EO 
iTtI"" 

,SHOW THAT A OATlP,OAT08 $fQUENCt '0 A RROT 
''''''''ORV f'lANAC[MENT TAAP £N~aL£ S[t ABOlltS 
! $"0101 'HAT THE K TU-C .T UQS R!G t StERS L.O(!I( 
!COR"UPONOING TO TH[ A['[R£NCr IS CORRECT 

PAGE (lcrl{) WITHOO'1' 

UP I AND THAT TWE PIIR 

0111'31')6 U44a" TUf1i ICOPE 
01'J'Jitll 012737 ""0"''' 1775111 
"'''''316 ""'1113, 1'7';6 
81')'5J22 1')12786 08Ui", 
88'5326 88'111'7 1"";2 
11111'''332 "127"6 "''''l'Jel 
I'JI'J'J36 8841" U4746 

01'J'J42 1'J1II5726 
1'J8'344 0121'7 "U"1116 17'''62 
I'JIIl'J'2 0"'111'7 115461 
00'J56 """"7 1161311 

0111'362 812104 QJ2:!412 

I'JI'J'J66 1'J527H "1III8e:l, 115"38 
1'JI'J'3;" 111'224 AOt I 
011'3'6 011'3" 175422 
00'41112 1840116 
0a'4,,4 010""a 
I'JI'4D.16 Gl1 "01 1"'412 AEf7. 
08'412 011'3" 11'''06 
1'J1I'''16 0227211 02U2J 
08'422 21B14211 
218'424 U,","1'J6 

"1'J'426 822717 090914 11'J1:l 
1'J"'4:5" 1101401 
118''':56 10"1"'6 

IIfl'44" 1'J227'17 fell'J'3'" 1'''362 
21fel'446 8"14fell 
fell'J'''90 11148rcl6 

1'J1'J''''2 1'J2:!1" 2171401 175562 
III'J'461 88i4E!l 
1'J8'462 184111116 

1'J1'J'464 822717 1/1'1741/11 17"'111 
"111''''2 21"141l1 
2111154'4 18""06 

01l'4'" 08576? :1757U 
1'J0'5ti2 (1014111 
1/J85'04 10401116 

"0'5fJ6 f11167?1 17'J2<4 175320 00NE7. 
11II/l551" 1l0'1il7' 1 "316 
fel0"~" 01'J'"" 17!1311U1 
"1'J'524 08'837 1117'6 

/'IOV 
CL.R 
MOV 
C\.R 
MOV 
JSR 

TST 
",oy 
CI.II 
CLR 

MOV 

illS 
INca 
DEC 
loll. T 
IR 
MOV 
DEC 
eMP 
8[0 
HI.T 

CMP 
Ito 
lolL. 'I' 

CM,. 
lEO 
loll. T 

CI1P 
1£0 
HLT 

TST 
8[Q 
1011. T 

MOV 
CL.FI 
cl." 
CI.A 

*""SR 
.,PIt 
'KSUCK,SP .,11, 
11,-(SPI 
."IETI,IP 

CSP). 
.AU', 'KTV!C 
IIKTS,. 
OESTAO 

iL.OAD 'Est NUMBER ! NTO THE 0 I Slil.AY 
iiNI't%AL.li!f ftROCt:S!lOII STHuS 
iHoilTIlL.lZE KERN[L. STAeK POINHR 
iHiI'IIL.U[ SFlIl 
ipOSH /tRO,. KI;Y ON STACK 
iMIK! Il£RNt:1. PAca: { "ROT, !lANK III 
ifo1~K[ itERNt:L. PAGE , RW, EXT£RNIL. 

iHIKE 1L.L. OTHEII PACES 11101, !lANI< 0 
jRU'tORE STACK PO! "ITER 
iSI!:TUP ABOIilT RfTURN 

iI~1TUL.1i!1: 1.0CATION TO 8( ~ODAESS£O 
ia' OA'iP,OATOB to RRO' PACE 

'DUTAO.2111IU,R4 IR4 CONTAINS VIR'UAL. AeORESS or LOCATION 

.81111 , 'SR8 
(""'. .SRIII 

DON£' 
.5R8, R1 
.eRI'J 
U1l823,'U 
' .. " 

U07,.SR2 ,." -

.714l'Jl"KlfllOR1 .... 

.7141l1,.KOfiORl .,." 

0[9140 ... 
KTSTA, 'KTII!C 
.KTSTA .,A" 
UftS 

iT" 8£ R£'I:,,£NO£O 'tHIIU Kf:RNEL !lACE 1 
iTORN ON K'l1-C 
iOlTIP~ DATOB TO RIIOT PA. 
iTORN orr K111-C 
iolTlp;OA'O TO RRO' PACE nILE!! TO ABOFIT 

iSl VI: eON'tI:NTS 0' SRIll 
iTORN orr I(T11.C 
iclilEeK SAV!O CONTENT! OF' SA0 

iSII' UiICORR£CT-SHOUL.O IoIAVE ,-oeliCtO ON 
;OlT09 TO I(EIIN[1. 0'\ H ftACE i (II"OT I 
i Aecns r AU\. T SHOU~O 91: !In 
;C~EeK SRl 

;Sll1 If,)COR"EChSIolOUL.O WAVE L.OCIiCEO 
iON 1'H! Aa~RTED IIEf'ERENcr, W~leH AUTO. 
j I ~C~EMEN'ro R4 
;cAEeK SF!2 

;5112 I NCORREChSHOULO WAVE L.or;REO 
iof,) 1'HI!: ABORTED RE'ERENcr, W tl'A THE 
iVtR1'ulL. AODRESS 0' i'HI: I N~tRUeT I ON 
ie~Et:K INstRUCT I ON S'ACE POR 

iKIp!)Ai I NOORRl;CT-SHOU!,;O NO' HIVE 
jafEN eHANGEO 
jcllEeK DATA SPACE ~OR 

iKepORi I NCOIIRf:CT ,;, SHOU!.:O NoT ,W/t 
;atEN eHANrlEO-OAT I It IS AIIOFlT!,O 
jS1NtE 1'1' MUST BE '0L.1.0W£0 9V 1 DATO 
iH1KI!: erRh!N THH orS'INAUON 
iL.OCATfON WAS NOT WRItTEN 
;olTos to IIROT PAG£ WRorr INfO 
;TAE onTINATI0N L.OCH!ON 
iCI!lANC! K't1-C F'AUL T 
jAtTURN TO CAUSE A HAl. T ON AN 
iUAE)(PtcT[D TRAP 

,SWOW THAT A OATIP,OATOE! S!QUENC£ '0 A RRCT PA.rlE (Ac r ,ll W!fw 
IM["'OR\' MANAGEMENT TRAP EN~BLE Se:T A"'OFltS 
IS~OW THAT THE KTU-C STATOS R!clS'ERS LOCI( UP, AND THAT TWE P!lR 
I CORRESPOND! "Ie TO THE RErE~ENCE IS COR"ECT 

01'J55JI'J 1"44"" TE5TUlI SCOPE: 
"1'J!55'2 'i'12737 0IIlllh" 177510 MOV '10,,*51'( 'l.OAD 'E5' NUMBER INTO TWI: O!SPL.AY 



oCiCTe-A M.ACy11', 614 1 .. MAye'2 UI23 PjlGE '';12 
oCiliTe 

210'5540 (1"'52137 171176 CI.R IIIl\1pS INltIAI.He: PROCEUOR ,tATas 
0215544 0127"" 0"UilQ! Mey 'KISHCK,SP IfiI'!'tAI.Uf KERN£L. SUCK PolNTrR 
",,,55;111 "'''!le17 1'1!J2!10 elL" .'''gJ lNl1'l11.1H SRIl 
ile55!i .. 012746 o ill,ei!l 1 MOY II:I,,-(SP) POSH itRO' Kr;V ON Shcl( 
il2l556111 911"'6'1 12114524 JSII "."SET!.!" M1K~ ~rRNt;:L PAGE i RROT, BANK III 

M1KI: R'"NI!L PAGE , iii 101 , r:x"ERNIL. 
MiKe: iLL OTHER tlAO$' 111101. lANK 15 

11121'56" "155726 TST (SP)· lustoAE SUCK POtri! eR 
00!11566 B127'" 0D,631l1 1'''2411 MOY jlRtTU,.KTYEC SUOI' ABORT Rr;TURN 
92155;4 211350" 11'236 eLR .KT$TA 
005!!1i1" 02151367 11'606 eLJII OUTAC itAtTtlL.liu: !.OOAtION TO BE ADOlu:ssro 

;8' 13A'IP.OAT08 to RRO' liAClE 
218568 .. 0127154 1IJ23412 MOY 'OleIiTAO.2"109, II .. J R4 CONTA I~S V!RfUAI. AeORESS 

ite ~E fIIUERtNCEO 1'HRU KI:R~EI. hGl: 1 
or L.DCn I ON 

1IJ85618 1352717 81111891 11!12"t. !UI jlUnlllSRe j'MN . ON K'I'1be 
111,,5616 1Iil!l22" AOUI tNCa CR41· i01TIP& DATOB TO Rflot I'AGE 
"1II!l62" 8£1!1311 17 !I 2i!l 21 DEC .8RII ;'URN fr KT1hC 
98!1624 11,.131116 IoII,T ;DUtP;DA'" TO RR.01' ~A(lE F'lILE!i TO "BORT 
13"5626 8I!H'~"21 81' CONEU 
"'856:521 "1'7"1 17U," REfui NOV .8RIII,R1 I'SlY!: eQN'I:NTS or SRIII 
0056;54 1IJ053" 1"164 ote '!JR0 it~R'" OFf' I(Tl1.C 
0£156;" 13221£11 11121823 014" 'e1£123,R1 ic. Eel( SAV~O CONTENTS OF' Sft" 
"''''64 .. 0"141111 9tQ ' ..... 
021!1646 1134006 HL.T islt0 I~~ORRECT.SHOOLO HAI/E 1.0C~EO ON 

jchOB 0 KERN!!:!. 0114 "AGE 1 IAROTl 
; Aeerss F' AUI. T !!HOU~D Bf BE' 

~21!165" 11122171 "'''8''14 11!51,EI eHP ':I,4,IISRl icAtC!K SRi 
13056% 08140:\. SEQ ',+4 
<1135668 184"'136 HI. i' iSA1 ltilCORAEC'I' .. SHOOLD HAVE LoeRED 

jail 'He: ABORTEfl IlEt£RENcr, ww I eH AUTO. 

::1215662 "'22717 00'616 11'14111 CMF' U,DU,'SR2 
j! RCREMtN'I't:D Ro! 
ie~Eet( SRI! 

"0'6;8 lIJ2IlAu 9£Q ,+4 
~"'56;2 104"''''6 lolL. T iS~2 I NCOFlREChSIoIOULO ~A\lt LoeRED 

iol:l 'Ht ASORTED JilE'ERENcr, Wi Till THI: 
;VIR'UAL AOD!I!ESS 0" 1'1011: tN!!TRUeTION 

"056;4 111227" 07'4QU, 175340 CMP "''''''1,.K!PDIU iC~EC:K iNSTRl)CTj ON SPACE peR 
"0'702 00i4"'1 BEQ ',+4 
21,,51m4 104906 IoILT iKtpOR! INCDRRfct-IlHOUl,;D NOT HiVE 

iB!f:N e~AN(lEO 
"",5786 "'2277' 07'1401 11534(1 CHP ."4"'1,IIKDIiORl iel1lEcK DATA !9P~CE IiOR 
il1ll571" 08i401 BEG ',." 
111""716 111J4036 !oILT iKflfJ6R! rN~ORRr;:CT .;, SHOuLD NOT H,l.V£ 

iB!EN eHANGEO·OA'I'!j! ts ABORHO 
;SiNCE iT MUST BE "01.1.0W£D By 1 DHO 

00'7213 305761 1"466 TST DUlAD I'M 1<£ eERtA!N '!'HAT Dts'I~"'ION 
"05724 1IJ01401 "EQ ' •• 4 il.bC~TtON WAS NOT il/R!""EN 
"""26 104006 lolL T ;OlToB TO RROT PA(;r WROte: tt-ao 

jf!!lE D!STlNAT!ON l,.oCATlOIii 
111051J2I 1316717 1751il2 11''''6 DONE10i !>iOV KTSTA, ttK'TV~C ichNcr KfU.C F'AUL:f 
fll,5736 305"'''' i 15014 CLI'! ttKTSTA ,'RnORN TO CAU{I£ " IUL' ON AN 
0il5742 02150" 1750;6 CI.R "SA0 iUAEXPfCTED TRAP 
..,,,,5746 1IJ0503'1 11'7'6 OLR .'I'S 

OCI<TC"j, M"CYl1~ 614 1.MAy·72 iHll,23 P1GE '-13 
DCKTC 

I st=!ow tHAT OAT I TO A RRO PICE (Atrio21 WI THOUT M~MO'h 
J HANAG£HE:NT TRAP I:NABL~ SE' NE ttAtA 'RIpS NOR ABORfs 
IsHOW 1'HAT THE KTu-e STATQS RECh'£Rs CONTINUE: '0 TRACK, ANO 'HAT 
J THE P6R CORAt:~POND 1 NG TO tHE AEre::I!!ErIICr ! S CORREeY 

"'~57'2 1214408 TUTH I seopr; 
0""754 012137 1lI~9011 1'1157iJ foIO\( 'U,,"'!iR ;1.l'JAO "[S, NUMI!lER INTO T~E OIS"I.AV 
130'762 0051331 171776 CLR III111P5 ilNl1'lAI.II!!: PROCESSOR fIT AT OS 
"'1115766 1312706 111""""0 I'IOY II!KSTACK.9" iIfH1'llL\i![ I(ERNEI. s'l'AeK POINHR 
",,,,!l772 08513" 1751326 eLR IISR" ;1~I1'Ill.nr; SRII! 
"'857'6 012746 IIJ"QJ00~ MOV II!2,..C!/PI jpOs~ RRO I(tV ON ShCK 
0B68Q12 "'0"'61 014302 JaR ""SET~P il4lKt it[RNf:1. PAGE: 1 RRO. BANK i8 

;MIKE: ~ERNEL PACf: ., ~W. tn[RNll. 
jMIKt ALI. OTIolER PAGE!! AW, BANK " 

1'l'''8'l6 "'8S7U TST (liP). iR!sfORE STACK PO I tilTER 
13,,6"'18 01271'1 004150 1"11116 MOil .Ana, .KTVEC ;sULIP ABORT RtTURN t N C45~ 
0,,6"'16 1!10!!8'" i 15014 eLR .KTSTi. 
306022 012761 1:15252 175362 MOV ':'25252, DEn AD ;1~lTl'L\ilE: LOCATION TO tilE R!!rrREt4CEO 
"'0603'" 1IJ12701 02:5412 MOil 'OEST AO.2""00. Rl IR:I, CONTAINS V!R'Ull. A!'lDRESS or 

jl.OCATtON TO BE RErERENcro THRC I<tANE:i,. PAG£ 1 
0"""'34 1IJil5277 174164 tNC III$Re JTORN ON KTu-e 
"'860;1/1 02~721 12'252 CHP *125252, tRO. iDJ T I "0 RRO PACE 
0060H "81404 en OK11 
"'06"'46 9""317 114752 DEC .SRIII ioil [RAOR I TURN or,. I(Th-C 
0068'2 104"'''6 lolL" iRfl.oCAt I ON 'A II.E:D THRU i(ERNEI. PAC!!! 1 
0060'" 080441 BF! DONEU 
0",6856 "'1'782 174742 OK111 MOY .SRIiI,R2 slVE: OON'£NTs or SRIIJ 
1IJ86862 111153'" 114736 OEes .SR" TORN l'lFF' I<HhC 
",,,,68;6 1322702 1'J0"''''21 CM~ '2",R2 C~ECK SAYED CONTENTS OF' 51110 
0060 2 081401 !lEQ •• 4 
"'868'4 1Il48"'6 HLT slIllI I NCORRECT.SHOUI.D IoIAVE 

'I'fIIAC:KfO Flr;F'r;R~NCE TO 01. fA SPAtE I 

plcr: Pl, 101101 I CH GOT tHE AflORESS OF' SRI!I 
006"';6 1322771 ",011J027 174722 eMP .2',IISR1 cAECK SRi 
"'O6184 iIJ"i"U BED ,." 
"'061216 1B48i1J6 lolL. T S-l I NCORREChsHOUIoD KE!:P 

TIIACKfNc £nN WITH I(TI1';'c orr 
91116118 022771 B061i0 11"'12 CMP ,'".SR2 C~ECK SR2 
1IJ""116 0111<491 !lEO .... 
"'06120 1"'''8i1J6 HI. T StII2 I NCORREChSIoIOULD TRACi( EV£N 

"'~EN Rfl1"C IS 0"'" 
1IJ06122 022711 1IJ714i1J2 11'112 CMP • .,' .. 02,IIIK I PORi cAEel< i NS'I'RUCTI ON SPACE POR 'OR 
ilJ0613'" "81401 BEQ ,.4 T~E RIIo PAG!; RErERENC!'D 
"'1IJ61!J2 18<4"'216 HLT K YF'OR~ I NeOllR!:c't-SHOUL:D Not 

HXVt IiEEN CIoIANG(:O 
111",6134 022117 ~1H1IJ2 17'120 CMF' .'14212,IIKOPoFl1 C~EeK 0041& SP'CE PDR CORRESPOIlDING 
"'061~2 13"'10401 eEQ ,." to THe RRO "EP'ERENCE 
0216144 194"'06 HI.T KOPDRi I NCOIIREC'"SHOUL:D NOT Hll'E 
0061~6 13 iii 1'1" 13 .. BR DONEl1 C"'ANC~o SINCE P4GI!: WAS NO'- WRtTTEN 
09615'" ~427'17 ,,"'IIJ"'el 174646 REhi i BIC H,IISR'" TOR"l Ilrr I(TU.C; 
01361.,6 10""'216 loll. T oAT I '0 RRO PAGE CAUSI!:D 

A T~AP OR ABORT 
"06169 016717 174652 1'4646 OOIl/El1 i MOV KTsH / ttKTVfC R~S'OItE tRAP "ETURN TO CAUSE HAl. T 
",,,,6166 1!I11J.,,,, 77 114644 CL.R ,KTST A ON AN UNEl(PECTED 'RAP 
13",6112 "0'"," 114626 CLR lISR" J"lJTIALlill!: SRIl 



OCI(TC .... I'l"'Cyi1', 614 
OCI<TC 

1-"14'1.12 00!23 PACl '-14 

""'116 linn" 1,'17H eL.~ "PS i!Allttll.lU !'RocnSOR .THOS 

ISHOW THAT A O~TI TO ... 111110 PAlit tAe,il2! WtTH M!':MaRY MANAGEM[IIIT ,'h" ~NAIIL.E SET DOESN'T T"AP OR ... 601llt 
,SHOW HAT THE KTU-C 5,,,TOS IUGJs'£ltS CON'INur TO TIUOK. INO 'HH THE 
'Pti~/1 'OR Tlolt PAGE RE'ER[lQcrD dl[ caRAEC' 

0(!16202 11il44Q1i1 T£IT£21 sca"E 
"Iil62!iJ4 1IJ12737 Iilr/uJIIJH 1''''781 MOV U2,"," ilobAe '&:S' NUMIlt" IN'O T~E OUIIL.AY 
"816212 011158131 1717'. CL,R '''6 nAltUt.1U "ROCESSOR 'THOs 
01il6216 01i71l6 elil10li" MOV ,KJTACK," 'TH'lXLur; I(EIIINrL S'ACK "OlNTlR 
0"6222 ell~"'; 17"'H 1lL./I ,SRII " ~ITt1L.U!': 'RIl 
"'2?6 1121<1. ,"";2 MQY 1It,·(SP) j:iSW-.~ 1(ty ON "Ael< 
,,6232 1/114761 S1'8,2 JIR fC"SETUIt jM Kl RERNt:L. PAC!: ! RRO, IUNK , 

iMIKE If~RNt:1. 'AGr 1 AW, EXTERNEI. 
.M K! XLI. "THEII JiAIiE' IIIW. !!ANK I 

006236 £111"26 TS' 'I")· ;!lUtoAE $fACK POINTrR 
"062411 0127'7 "",4li2 17'''. MOV ."CT12"I(TVEC jltTup tRA" RETURN 
''''6246 ""''''' 1'14'64 CL.R .KTSTA 
"062'2 01~761 1252'2 1"132 MOV .~i!lU2, OUT AO iIRI'l'I~l.tU 1.0CATtON TO BE RfAe 
"'86261 111127211 823412 MOV tDUT AD+2".",11I1 '~a CONTAINS VIR'I'Ull. AI'DRUS or 1.0C:AQoN TO 1lE: 

iAt'tRtNCE THIllU KrRNE~ "ACE 1 
8,,6264 012717 "lUlU 1,4'32 MOV UIl81,IISRI itORN bril K'U.e I Sf'!' HI4G' 'flW" £NA!!I.E 
"'862'2 82~721 12!12BZ OM' UIIIU2,IRI). iOlT t "'0 RIIIO PAGE 
0062h 011141'" SeQ OKU 
",,6308 105317 174528 DCC fill 1', jo~ !:RfIIOR I TURN or~ JotTh';'c 
0,,63ii4 1I:l4"8~ HL.' iIlEL.f)cifto"l 'AJI.£O THRU KERNEl. FACE 1 
o 1i563 Iii 6 8"8441 9R OONE12 
81:1631" 01'7212 iH5ii1 OK121 MOY .IRII,R2 iSlYE eONTl:NTS or SRIl 
0063~4 8"'317 £7'5414 otC .,/18 it~RN brr 1<111 .. C 
""'3 8 11122782 "011121 OM" 1112,1121, RI ic taK SAve;o CONTENTS Of SII8 
"86324 8ei4"1 BEO ' •• 4 
01:16326 1111<1""6 ilL. , ,'sf/" INCOAR£CT!oSHOUI.D ~AVE TR~eKED 

iTQE R!tERrNCE TO OAh S~AeE, PACE 
j" wHieH QOT THE AOORESS 0' SRIl 

0e63Je 022717 "011111127 1H47" CM" '27,.,R1 iOQ£CK SR1 
0"6336 8211481 8EO ,+" 
82163421 Ul411186 HI. T jS~1 . t NCORRe:ChSHOUUl eON't! NUE 

jt-AeK!NC IU";.! KH!';'c o"f 
81116342 12122717 "1116342 1144615 OMP •••• SRI! jC~EeK SR2 
811163B0 flJli4B1 ''0 ' •• e 
"1:163~2 18411116 MI.' iSAi HlcOARECr.SHOUL.O STlL.~ B[ 

j'l'ltACKtNG WITH K'H .. C OF''' 
886384 822771 "77402 1"668 eM" "'402,.KlilDIIl I'CQ£eK i N5TRUCT! ON SIIACE POR 
"1116362 "III !4 111 1 Ito , .. 
£106364 1"41i11116 W!,T il(fPDR! JNCORR~C"SHOl)LO NOT HJVE CHANCEl' 
iii iii 6366 8227,., "77<182 174666 CH" ,,,. .. 1II2,.KOl'OR1 IcQEeK OA,... SPACE lliOIl 
8863'" 1:'1814111 ero ,.' ",,6;"'6 1111'''''6 IoII.T iK!\PDR{ I NCORRfC1'dlolOUL.O Not HlVE CHANCED 
"aUell eU4e, 11111 OONtU 
"06482 842777 0"'001 174414 RE 'I' 12 1 lIle U,.8RII fTORN orr l('r1hC 
"0641111 1UIII86 HI.T jolT! '0 RPIO PAGt OAUSEO A tRA" OR ABORT 
8£16412 81671" 17 .... 2111 17441" OONE12i MOY I(TST., 'KTyrC jcAA~c;t KtU-<; nULi' RETURN to 
",,64~" !'JUa,., 11'412 CL.R .KT8TA iclUSt A HALTON A/oj UNEX-Een:o TRAI" 
006d4 005071 17063;. Ci.R .SRI 

OCKTC., "IACYi1.614 1-I1A'I'-"2 U,2:5 PAG[ 6-15 
OCKTC 

006430 01:'1'11137 1"'"6 CI.R UPS 

,SHOW 1'IoIAT A OATO INO OATIl", TO A !tAO "AC[ (Ac:r.2l W!TIoIOUT 
,MEHOR'I' "'ANAG[MENT TRAP ENULE SET ABO",.5 WI TIoIOU1' eOMPL;E'I' 1 HG T~E OATO 
, SHOW TIoIAT TIoIe: KTU.-C ~T4"05 REC f S'ERS 1.001( UP I AND 'HU HiE PM 
,CORRU"OND INO TO TJol[ R[",IIENCE Is COIIII[O' 

0,,6"34 11:'1440111 TEST13 i SCOPE 
006436 0U737 U""i3 1"518 MDV '13, "'~R il.OAD 'ES'I' NUMBER INTO TwE OtS"I.AY 
",,6444 0115031 1'17~6 01.11 .,PS i I Nit IlL. I i!E 'ROCESSOR !iT ATOS 
"11164'" 012106 821UrIIIl MOV 'K5TA(:K. S" iI~Itl1L.1U I(ERNEI. SUCK POINTlR 
0'/'16,,'4 "0'111" 1,..344 CI.R .SRI iIN!tlll.ti!E: SR! 
01i16460 "127<16 "il00"2 HOY 1112,·(SP) i!'(JSH IIRO 1(['1' ON S1' ACI< 
"1116464 084767 "13620 JSIII "."S!:TI,JP ,'MIKE !l£RN!':L. PAGE: 1 RRO, B1NI< (I 

i"'lK~ IlE:RN!:L. PAGr , .. 101. n'EFlNll. 
iMll(! 1L.1. OTHER 'ACES RW. BANI( 8 

"064'111 0"~7Z6 TST (IP). jllts'l'O"E STACK 
01i164'2 0127" 8U, .. 1I 174334 MOY .RE:T13,.I(,IIE:C isnup ~80RT RrTURN 
0,,65tHiJ 00 !Jill 17 1"'332 C:I.R .KTSTA 
"865,,4 1l8'061 11471'l2 CI.F! DESTAO jl~ITUL.1i!E 1.0CATION TO IE A(iO~ES5tD 

ia' OA'O to FlRO PACE 
00651111 012781 823412 HOY .D£STAO.2IUI"". "1 JRt CONTAINS V!R'I'Ull. A/lORE!!S 01' 1.0C:ATION 

'l'tl BE RE'ERENCED THRU KERNEl. !'ACE: 
"06514 112777 "1118111"1 1'4382 MOVa '1,.5R0 'l'ORN ON KTl1-C: 
8,,6522 012721 12'2'2 A013, MOV 111125252, (Ril'" olTo '1'0 RRO PAGt:-SHouL;o ABOFIT 
",,6526 0427'7 "08001 174270 BIC ':I".SA0 'tURN a,' I(T11.C 
0,,6534 1040"6 loll. T olTo '0 RRO PAGE "AIL.fD TO AaOAT 
0,,6536 800""0 SR DONEU 
1'l"6540 "11782 17426111 1'1£1131 MOV .SII",R2 slYt eOti'l'ENTS all' SRII! 
1'l86,4" ""~377 1742'4 DEC 'SR" 'ORN b,., I(Tl1.C 
flJ065;e "2~71112 til28023 CMP .208123,R2 COEOK SAvro COllitENTS or SRIII 
"1116,,4 881401 8[Q ' .. " 
8065" 111411186 HI.T 5"111 I NCORRECTwSHOUL.O WAVE LOC~EO 

0'1 OA'I'O 1'0 I<EIIIN£1. OATA -AtJE tIRRO) 
AND AeCESS VIOI.ATfON IHOU!.:O at SET 

81i16560 "22777 81111427 174240 eMP 11110421,IISR! C~Etl( SRi 
006566 901401 SEQ .. ' 
0065'0 184"06 HL.T 5"1 I NCORREChSHOUL.O HAVE: 1.0CjtED 

ON 'l'Ht ABORT Ell RE'ERENCE I WH I eH 
A010 !NCREME:NT[O Pl1, ANO THEIII It1 

"865'2 022717 nU22 1"'2311 eM" Ul)lJ."SR2 cAECK SR2 
"0668£1 81111.481 BEQ ,." 
"06682 1841106 lolL, T Sf/2 INCORRECTwSHOUI.O HAVE 1.0CREO 

ON tH! ABORTED REFERENC!:, \oj I T~ THf 
VrRTU~L. ADDRESS Oli' tHt IN!l'''UeTION 

11111166414 "2~771 111714,,2 17<1430 CMP '7741"2,III<IPOR1 C~EeK INSTRUC:TION SPACE POll 
0,,6612 "U4I!Jl. BEO ,.4 
"",6614 18"011J6 HI. T KtPDR1 I N~ORRfChSIoIOUL:O NOT Hl VE 

BtEN eHANO[O 
11106616 "2~777 971402 174436 eMP '7741'l2,III<OI'ORl CI'lECK OA1'. SPACE POR 
006624 "U'Il!Jl I:IEO ,." 
0,,66<'6 104 iii I/J 6 HL T l(t\pnRf IIIIC:ORRrChSHOu~O NnT 

Hivr I'lEEIll C"'HJG[O 
01663O 1111115767 174556 T5T DESHO MIKE eEIIUIt.i ''''AT OESTI'J"I~" 
"'066304 001401 BEQ , .. LOCHYON WAS IIIOT WRPTE"I 



0116636 1iHilll6 HL." OlTO 'to RRO P~CI!: WRon 
INTO 'HE OE:8itNHfON LoeA"ION 
C~ANGt K'S,1-C F' AUL:i' Rl:tURN 01166411 111167'1'1 i ,.41 72 174166 DONEU i MOV 

I!JriJ6646 "0'''',. 174164 CL.R 
I(TBTA,IIII<TYl:C 
tt<TSTA ", tAOSE A ~AL T ON iN Uf.lElI"ECtED TRAP 

01166;2 01150'7 174146 CL.R tlRQ! ,,,"s 111116696 111151n7 1117'6 eL.R 

01116662 l1H401J 
111116664 012737 1'101"14 1,,,tB 
01166;2 . 005037 {,.,.776 
0116676 01i7116 1'10£e00 
0067!!2 00!.10'" 1'4116 
0067136 012746 IIllllQJ002 
006712 1111476' 11)133;2 

0116716 0il!.l726 
0067211 0127" 006764 l,<lUl6 
006726 0851177 114104 
1106732 1105"67 1744,. 

0116736 012702 02H12 

0116742 012717 02'111101 174854 
fJ06758 012722 125252 
1i1116754 185317 £1"84" 
~06761il H14 Iil 86 
~86762 011044" 
"'"6764 01'701 17411134 
111116718 0115377 1 un" 
"067'4 022781 021023 
118'800 0111401 
111170132 1040116 

:'1117016 0227'17 01167B0 174111114 
0"'"24 011140" 
011'026 10"8116 

i!!117038 022777 ,,7741\2 174204 
1107836 081401 
~1il"Iil'il l1il41il06 

0"'''42 022717 0714"'2 174212 

,SHOW tHAT A DATO (NO DATil') TO A *AO 'AGE CAC'.2l WITH 
I MEMORY MANAGeMENT TRAP [N~BLE SEt A~ollts 
,Sf!OwtHH THE KTu-e SUTOS. R!GIS'£I!S LOCI( UP, ANO 'tHAT ""E PfIR 
'CO~"£$"OfolDING TO THE REF'EIIENCI!: ! S CORlttC' 
TEITHI SCOPE: 

..,0'1 'i""SR iLOAD 'f;S't NUMBER !NTO THE DISPLAY 

A0141 

eLF! ,.,,' J'Hlti'tALUl: PROCE:SSOR .Utos 
MOY .KST ACK f SP i I A I" ill III!: KERNfL. STACI< PO I NTrR 
eL." ""il ilAltXALU£: SRm 
HOY ta,-esP) j!pQsA ARO KEY ON StACK 
JSR fe', snup jMIKI:, Ii(ERNl:l P.iCE ! RRO, UNI( ~ 

iMIKE ~£RNt:1. P.iGE ., RW, UURN1L 

TST 
MOV 
CL." 
Ol.,~ 

MOY 

"IOV 
MQV 
OEQB 
lolL. T 
DR 
MOV 
DEC C..,,, 
SEQ 
~L. T 

CMP 
aEQ 
IoIL.T 

iMll(E 11.1. OTHER 'AGES "W, SANI< I!J 
C Sp). " RfstOllt S T AOK 
.RtT:I..,.I<TYEc iS~TUP ABORT RtTURN 
tKT8TA 
otStAO 

00H£14 
,SRe,R1 .,N" 
.23,1IJ2:5.R1 
, .. 
11U12'1,ISRI 
, .. 

islV!: eONTI;NTS 0' !!R0 
i10Pl~ t,,~,. I<TU-C 
iCQttK S4V~D CONtENTS OF' SIlIiI 

iSA" l~toRREeT.SHOOLO IlAVE 1.0CRED 
ioA DA'O '0 KERNEl. OAT! "AtlE lIRRD) 
j AND .. teES!! rAUl. t SHOUL:D Sl: SE' 
J'C"ECK SRl 

iSlt1 I NCORREChSWOULD WAVE lOCRED 

OF' LOCATION 

iON 'H! ABORTED RE'ERENcr, W~ I fH AUTO­
i!IllClltIoiENfE:D R1, A~D TWEN "2 

eMp 
SEO 
IoII.T 

CM" 
SEQ 
HI. '!' 

CMP 

111174I'lZ ,.1< I flDRl .,.' 
,,.'402,11<0110111 

iCAECK SR2 

iSiIIZ I~COR"EC"'SWOUlD WAVE loeRED 
io~ "HI!: ASORTED REIl'ERENCE:, W! T" "HE 
iY!R'u~L AtlDF!ESS or tHI!! I N!lT~utTt ON 
icAECK INSTRUCT!ON S,."CE PM 

i!(!POR1 !NCORR~CT-5HOULD N~T 
iHlvr @EEN CHANGl:D 
iCjrltCK OAU SPACE POR 

DCI<TC-A MACVl1',614 1-MAY-'2 08123 PiCE 6-1,7 
DCKTC 

""'''58 1'l8i""" 
011'052 1Iil41il06 

21"'"54 0115767 1,4332 
0"'868 0014il1 
0,,7062 1Iil4""6 

0"'''64 016717 1'3146 
1'l0'"'2 "e5e71 17374" 
0e7"'6 0"'0'7 1'3722 
011'102 005837 1717;6 

TST 
REQ 
ilL. T 

17374\~ DONE14i MaY 
CL.R 
e1.R 
CL.R 

, .. 
DtSTAO 
., .. 
KTST,l ,III(TVI!:C 
.KTSTA 
'SRii ."S 

jKl'iPOR1 ! NCORR!:C'I'.SHDULD Nof 
;HIVE: 8EEN CHANGED 
-;M11<E: eERTAI"I THAT DEST!Nt.TION 
ilocHloN IWI NOT wRtt1'EN 
ioHo '0 RFlO PAGE WRon: 
ilATO 'HE: DESTINATION LoeAttoN 
icFiANCt I<TU-C r AVt:i' Rri'uRt.I 
jto CAOSE A "'AL. T ON AN Ut.lEXP[C'ED TRAP 

,SHOW 'tHAT A OATIP, DATO S~QUENCE '0 A RRO PAGE 
I M£MOR'I' HANAGEHe:~T TRAP ENXBlE SrT ABOAi'5 

C AeF'.2! w ltHOU' 

AND THA T T~E PM 

001106 1Ifl44"111 
00'111111 012737 021011i5 171"0 
00'116 085037 111776 
11211122 012706 00i001l 
081126 005017 173672 
00'1132 012746 ""12If/I 11) 2 
"87136 0Ql47i11 013146 

007142 "05726 
00 71'4 012711 00721111 17366'! 
0"'1'2 ""5017 1736U 
""'156 110'067 1742311 

11111'162 012703 023414 

0111'166 052777 000001 17363e 
00 71;4 005243 
007176 0421'7 0i11l0il1 1136221 
08'2m4 1"'006 
0012m6 "00441. 
001210 017701 173610 
"0'214 042"7 02101101 173602 
00'222 0227"" 020023 
0"'226 0"1401 
00'230 10411106 

00'232 fJ22777 0e0363 173566 
00'240 0U401 
007242 104"o6 

001244 022777 0"7174 173556 
007252 0014r!!1 
0072'4 1040t:l6 

I S~OW 'tHAT THE KTu-e STA tOs Rl:C f S'ERS lOCK UP, 
I CORRESPOND I NG TO THE REF'EAENCr IS COR!ilEct 
TESTt5 i SCOPE 

RE1'151 

MOV 
CL.R 
HOV 
CL.R 
MOV 
JSIIt 

TST 
MaY 
CI.R 
CL.R 

tolOV 

BIS 
INC 
BIC 
HI. T 
SR 
MOV 
81C 
CM" 
SEQ 
lolL, T 

CMP 
SEQ 
IlLT 

CHP 
SEQ 
Hl,T 

'l5"'~R 
11'''5 
'K5TACK,SP 
IISR" 
,2,-(5") 

''''' SE!Up 

(Sp)· 
'RE:T:l.5,IIIKTI}EC 
tKT5T., 
nESTAO 

iL,OAI:! TEst NUMBER I "ITO T~E 0 I S"I.AV 
ilNl1'lllli!t II'ROCf:S~OR SHTOS 
j Hll 't IlL Ul: KERNEl. StACK PO I NTfR 
ilNl'tllLli!E SRI'] 
ipOSH IItRO I<E'I' ON ShCK 
iMIKE ~ERNEI. PACE 1 RRO, !JANK 0 
jtdl([ I(ERN'::l PACE' RW, EX'ERNiL 
JMII<E llL OHlER PAISES AW, BAIIIK " 
iR!STORE STACK PO I NTtR 
iSl:TUP ABORT RETURN 

iINITIll.li!E LOCATION TO BE ADDIIH:SSl:D 
JBII bA'tIP,DATO TO ARO "ACE 

IIIOESTAD ... 20802,A3 'RJ CONTAINS AODIIIESS.2 OF" LOCATION 
iTO BE RE'E:RE:NCEO 'HRU KrR~EL "ACE 1 

1111,IISR0 ITORN ON 1('11-e 
_(R3) jolTlp; OATO TO RRO !"AGE - SIo400l.D ABORT 
1II1,IISR0 .. 'tORN OrF' I(T11-C 

OONE15 
.sR0,Rl 
'l,.SR0 
'2"023, Rl .... , 

iolTlP; DATO TO RRO PAISE nlLE~ TO 
JAIIO"''' 
islVE eONtEN"S or SRI'] 
iTORN OF'F' KTU-C 
jC~ECK SAVED CONTENTS OF' SA0 

iSiII0 INCORRECT-SHOULD IoIAVE 1.0CilED 
jot;l OAtil', ono 1'0 I<!:RNEL OA,.. PACE URRCl) 
i AeCESS F' AUL T SHOULD BE SET 
iCI7le:tK SRl 

iSAl INCORREChSIolOULD HAVE LOCKED 
.Ofol tHl: ABORTED REfERENCE', WHIt ... 
i AOTOD!:CR[MENT[D R:5 
.e~EeK SR2 

,SA2 I "'CORRECT.SHOULD HAVE LOCKED 
I ON 'HE ABORTED REi"ERENCE, CONfA J N! NG ThE 



11072'6 1Il2~177 01'14z2 173"6 
00'264 001401, 
011'266 1041106 

02'27" 112271, 071412 113764 
11"'2'6 ."hS1 
1I1":5BI 184"06 

""':511l2 005767 i "'U4 
08'3;6 001401 
"0'310 104"16 

01!J7334 111144l!lll 
011'336 012737 ell'"1!l16 i175n 
IIlll'344 1Il1151137 1""'6 
""'3'" "127"6 "eUBil 
SI!l'3;4 0fJ5"'., 173444 
"1!l'36" "12746 '!II!,,,,,,,2 
""'364 ""<4767 012721 

"1!J7:s12 02"26 
007312 01277' ""'436 173434 
0074"S I"'e" 1'3432 
0,,74134 0I'1H'''67 i 74012 

0a'4ta ":1,2703 023414 

""'414 "52777 ""UIIl. 1134112 
a,,7422 S05243 
"0'424 "4277, 00110111 113312 
0S7432 184"'" 
"07434 S""441 
"1!J7436 I!l 117 1!l1 173362 
""'442 1!l42777 "1!l1ll1!J01 1733'4 
",,74'" 02271J1 021823 
0""'4 0"1401 
"Ill 14" 194 .. 6 

""'4'" 022777 11",363 1'T3:541 
I'lll'466 "e141!l1 
001-'70 U!411J06 

C"I" 
BtQ 
~L. T 

C"IP 
lEO 

• HL.T 

.,7402,.I<IIIOR1 
••• 
.,,..e2,.I<DjlOR1 
',+4 

DUTAD 
~ .. 
KTIT ~ ,1I1('VIC 
4N(TSTA 
'11', 
.,PS 

ivlRTUlL AODREIS or 1'HI!: INstRUeTICN 
jC~E:/:K ! NITRUCTI ON .p.eE PM 

,'I(! "tlR~ I NOO~Rr:C"!lHOULD NOT H1VE 
iSUN CHANISEO 
iCtlttlK Dol" SPACE POR 

iKf!PtJR1 INCORRt:CT ~ SHOULO NOT H.Wl: 
{litEN eHANatD, s tNCE T.:JE I NS'I'ROCTl ON 
,dOI'lT~O ,C'ORr THt wRltr: occUAREO 
(l1lKt ltRhlN THAT OfST !f,IA'I'i ON 
,l.ecH ON w .... Not WAUtE"! 
iDHo 0 R"O PAGE WROTl: fN'O 
,',At OUUftlATION l.ocHloN 
;CIlIANG! PAlE '~UL' Rf'QRN 
itb CAUSE A HAI,;T ON AN UNE)(JPECn;O 
,""AP 

IS~OW 'tH"'T A 04T1'" OA!O S!fQUENCt: 'to ~ RRO PAOI!: IAC"I!21 WITH 
,MEMORY MAftlAGEfolENT TRAP fNUlE stt ASOllts 
'S~ow tHAT THE KTU .. C STUOS RI!:G "'ERS LOCI< UP I 
I CORRUpONO I NO TO THE RE'EJliENC! IS CORttEC'I 

ANO 'HAT 1'RE PM 

TutU i SCOPE 

REt16i 

MOV 
CI.R 
MOY 
CI.R 
MOY 
Jail 

Tn 
MOV 
CL.R 
CI.R 

MOV 

811 
rNC 
!!Ie 
HI. T 
BR 
MOY 
BIC 
CHI' 
BEQ 
HI.T 

CHP 
!!EO 
lolL. T 

181')· 
,Rt;T16,.KTVE:e 
.K'STA 
OtSTAO ilfJl'ULIU LOCAtION TO fiE ADDfU;SSI!:O 

is' OA'iP,OATO TO ARO "At'l( 
'OUTAO.211'1lI2! "3 I R3 CONT U NS AI)0''':SS;''2 or I"OCAT I ON 

'111181,'5R8 
.(R;') 
'1,.5,.0 

OONE1~ 
,$RI,R1 
U"SRi!I 
121123,R1 
,.e 

i1'o BE RE,rRtNC£l'l 'HAU KERNEL I'AG£ 1 
jfURN ON KTU-C 
iDITtP; OATO TO RRO "AC£ • S~O(JL.O ABORT 
JTORN ot,. KTU .. C 
iDIU!'; OATO TO RRO IIAtlE ,.AILEO TO 
;480ft' 
iSlY! eONnNTS or SRI 
it(JAN 0,." I(TU,.C 
iCIiIEtK SAvro CONTENTS or Slt0 

I'SA. INCOAAECT.S"OULD ioIAVE LOCIi!EO 
io~ DA'I'iP, OATO TO KtRNE:L eAtA "AGE URRO) 
i Aecn; rAUL T SHOULo Br SET 
icAEeK SA1 

jS"l IfIICOAR£Ch5io10U,-O IoIAV( ,-ClOREO 

OCICTC-. M4C'fil',614 ,,-MAV .. '" 00'23 p'GE '-19 
oCI(TC 

"0'4t2 022777 I'lll.,422 17333. 
"0'5i1a "81401 
111'502 184006 

110'504 1Il22777 ,,'''411l2 1'3531 
1'l0'512 001401 
00'514 18401116 

e"'516 e2271' 077412 173536 
e"'524 0"14£11 
00'526 1041106 

00'538 08'767 1736!J6 
007534 001401 
00'536 104fUI6 

CHP 
8EC 
~L." 

CM" 
"EQ 
IoIL.T 

TST 
lEO 
lolL. T 

01i1'54" 016777 113272 173266 OONEUI MOY 
001546 00'f,"" 1'1'3264 CI.R 
00'5;2 011"017 173246 CL.R 
8£1'5;6 00"837 i .,,,,, CL.A 

UD16,IISR2 
,.4 

.. 77402,.KI'ORl 
•• 4 

.77eI2,'KO"OR1 ...• 
pUTAO 
••• 
KTSTA,'I<TV!C 
.I<T5T. 
.SR8 
•• "S 

iON 'l'H! 4BORTEO REfE:R£NCr:, W~ I t~ 
i AOTOD!CR[MENTrD R:S 
iCAECK SR2 

iSll2 I NCORAECT"SHOUL.O ".VE: L.oCREO 
JOR 'HI: ASORTED REfERENCE, CONUIN!NG ~HE 
ivtAtulL ADOPIESS 0' Till: !Ns'l'RueTION 
,'cAteK iNSTRUCT ION SPACE pOR 

II< !PORi I NCORR!CTdHOUL;O NOT ~l VE 
j8~EtoJ eHANOEO 
iC~EeK 04" SPACE POA 

IKe"M! INCORR!C't • SHOULD /:iOT HAVE 
IS!EN i!HANCEO, SINOE nlE INstROCTION IUS 
io\8oATI':O eE:rORr tHI!: WRlTE OCCU~R!:O 
jHJKE eER'UIN THAT O£STINATtON 
jLOCATtON WAS NOt Ir/RjTTEN 
ioUo to RRO PACE ioIROT~ ! N'O 
ifAE OUTjNUION LOCATION 
jC~ANGr "AilE ,.4UL T RETURN 
ito CAUSE A IoIAI. T ON AN UNElI"EC'EO 
itllA; 

,SWOII THAT A OATtP,OATOB SI!:OUENCf: '0 A RRC PAC! 
,MEMORV MANAGEMENT TRAP tNULE set Aeo~'s 
'S~OW 'HAT THE KTU-C !lU TOS RrG fS1'EAS LOCI( UP, 
,CORRESPOND I NO TO THE RErE"ENcr Is COR"EC't 

CAer-21 WI'HOU' 

4ND 'l'HH T~E PM 

001562 104400 
0(/)'564 012737 000"1' 
00'5;2 005037 17n'6 
80'5'6 1'112706 ,,"U0S 
00'602 0051'1n 113216 
00'606 012746 0"011t1J2 
tlJ0'612 1'1".&767 1'1124;2 

007616 1'105726 
8"'629 012177 ,,"'662 
0"'626 00'0'7 1132,,4 
01'6~2 r.!!0'067 1';,5;4 

81P636 012721" 1'123412 

001642 052777 1'lI/J0"tlJ1 
"0'650 11'15224 
G!lQJ16"12 11105377 1'13146 
"0'6'J6 104""'6 
01'l'6611 IIIe:!lHIiI 
1IJ076"2 011701 17:5136 
00'666 rlJ0'317 17J13Z 
0""612 Pl227211 1'1211'023 

1'1"" 
TESt!' , seO"E 

A017, 

MOY 
CL.P! 
MOY 
CL.R 
MOY 
JSP! 

T5T 
MOV 
CL.R 
elL.R 

"lOY 

SIS 
INCB 
orc 
loll. T 
8A 
folOV 
OEC 
eM,. 

U.,,"~R 
UPS 
'K5UCK.S" 
.SRII 
n,-ISp) 
1e7, SETUP 

(SP). 
.RET1".KTIIEC 
.I<TSTA 
OESTAO 

jLbAO 'ESf NUMBER r NTO TIoIE: 0 t SilLA\' 
,. I NIt IlL UE: PROC!S50R ST lTO! 
ilNI'lALIZ! KEANrL STACK P01NTl:R 
il~I'llLlzt SRI! 
,."OSH ~RO KEV ON ShCK 
,.",lK[ ~ERNEL PACE ! ARO, BINI( e 
iMIKE ~ERNr:L P,lGE 1 "w, r:x'[RNIL 
jMIKr ILL OTHE:" PACtS AW. !UNK QI 
jR!S'tO"E STACK PO! NTER 
istTU" ABORT R[TURN 

il~1TtlLIU L.OCATION TO !IE AOOIIESSEO 
iB' !'iA'IP,DAT08 to RRO PAGI!: 

IIIOESTAO+211i'10A.~" ,R4 CONT AI HS AOO"E5S 0' LoeA T I ON 
iTo BE RHl'!R[NeEe 'HRU K~RN£L /lACE 1 

1Ii,.SRI!! J TORN ON l('l1~e 
(R4'. oHtp, OAToe TO RAo PAGE .;, S~OUL.O ABORT 
.SRI TORN Of r KTl.1 .. C 

eONE1 '7 
.SlttIJ. Rl 
.sRI 
*20023,R1 

OiTtP;oAfO TO RRO PAG~ f!'A!L.rO 
10 ASORT 
S~VE' eOl>m:NTS or s~m 
TURN orr KTll-C 
C,"ECK SAyre CONTENTS Ilf 511111 



OC!i:TC.4 MACV11',614 1_t04Aya'12 0111i23 PAGE 6n 20 
OC~TC 

0016;6 001401 
0017i!10 11114996 

9""1iJ2 11122771 011113"14 l1UU 
1111'710 001491 
''''1712 11114"06 

09"~A 022771 1110' 6!! III 113116 
091722 0111{402-
01111124 1111411106 

111"'726 11122717 11171482 1'331116 
901734 "01402-
111017~6 11114111"6 

""1740 022171 ,,"'411i2 1i'3314 
0111'7~6 001402-
0111'7;" 10 .. 1111216 

0"n!!2 """761 1,7:1434 
011171;6 0"141111 
0017"6111 Ul4il06 

BEO 
HI. T 

eM" 
'EQ 
loll. T 

CM,. 
eto 
!oil. T 

OMP 
eEO 
HI." 

CMP 
IEQ 
1011.1' 

001762 016777 i 1:in0 11i",44 OONEi, I MOV 
0017'111 111051117 11311142 CI.'I 
""1714 111"'917 113024 OI.R 
01111"0" 00'037 17'''6 CI.R 

tAD17,IISR2 
',.4 

"'4021.Kl1'10111 
,+4" 

.'741!lj! ,'1<01101'11 
',.4 

OESTAO 
,+4 

I<TIlIT A, 'KTVEC 
ClKTSTA 
.$RIIl 
"ps 

isrt" ! JilCOA~ECTaSHOOL.O IoIAVE 1.0CREO ON 
j!QE Oli'll', DATOS fOK~RNE~ tiAh PAGE" (RROI 
(AeCnS F' AUI. T SHOU~D BE tiE'!' 
IC~EeK SR1 

iSlll1 tAcORREChSHOUL.O ~AVE 1.0~~ED 
iOIll 'Hr AIIORTEO II&;'ERENCE:. W~! eH AUTO. 
jIFlMEMENU:O A4 BY ONE 
iCAEeK SA2 

iSll2 HlCOAR£:CT-SIoiOULO !olAV£: 1.0C~EO 
iOA tHi. ABORTED REfERENCE:, CONh IN! NG THE 
IV!RtU I. ADORtsS 0' fHE t NITRUeTl ON 
ieAECK iNSTRUCT I ON SPAIlE P~II 

jKYpORI iNt!OAAtCT.sHOU~O Not HIVE 
jBftN i!HANCEO 
iC~ECK DA'A SPACE 1t01l 

iKi5Pi:lRI ! NClORRl'!CT-SHOUL.D NOT Hi YE 
iBEEN ~HANI'IEO, SINeE T~E INSTROCTjON WAS 
j A8oRTro £lEF'ORt 'I'H! WR! Tr OCcUII!R£O 
iMlK! e£Rt41N THAT OE:STINA'!'tON 
il.bcATYON WA' Not IIRnTEN 
,olTos to IIRO "AGE WROTE INTo 
itA&: O!STINATlON l.OCAnON 
jc~WIl.i! KU1-C F'Au~t 
iFltTURN TO CAUSe: A HAl. T ON AN 
iUA£lIPi!CT£O TRAP 

,SHOW THAT A OHllt,OATOS SP;QUENC£ '0 A RRO PAG! 
,MEMORY MANAGEMENT TRAP tNIBU: sri' AtJOflts 
,SHOW" tHAT THE KTU,-C STATOS RtGfS'tIIS 1.0CK UP, 
,COR"ESPONO! NG TO THE RErtRENC! f S CORltEcf 

iAeF'-21 wnH 
ANO tHA T 'hIE P!\R 

011111111114 Ul441111l 
01011106 012731 0"0il20 11151111 
01""14 ""'''37 i "'1'16 
2101112111 012706 lIIil U"j II 
\i10il24 0"'iln 1727;4 
010030 012746 0"""1112 
01"11134 'HH i' 67 111122'il 

E10"4111 11105726 
01"042 012711 IU 111 104 ln764 
01""Sfl I11I1I!lil" 172762 
ill ",,;4 "0'86' :0'3332 

"1""60 01271114 023412 

010"64 052711 09i1ill1l1 172732 
011"912 10'224 

Tuttei SCOPE 

A021ili 

MDV 
Clio" 
HOV 
CL.R 
HOV 
JSII 

TST 
MOY 
CI.R 
CI.R 

HOV 

IHS 
INca 

t2I11,"~11 
II'P$ 
'KSTACK,SP 
eSRI!! 
:I2,.(5P) 
""SETI,lJII 

(iP'''' 
.~n211l,'KTVEC 
.KTSTA 
O£STAO 

iL.t)AO "ES' NUMBE;R INTO HiE OIS~I.AY 
i i ~ I t I ;'1.1 i!~ PROCtSSOR $Tl TOS 
jltiJItUI.Ii!£ KERNEL STACK POINTtR 
itNI'I'I1Lur: IRI1I 
iPOSw IlRO I(EV ON ShCK 
iHiKE RERNEI. PAGE i FlRO, B1NK ill 
iM1KE IiIERNEI. PAGt , RW , EX'EI'lN1L. 
jHiKt 11.1. OTWEll! PACES 111101, BANK 9 
jR!stO~£ StACK Po INTER 
isnup ABORT RnURN 

iINITIAL.lilt 1.0C,!,1'ION 'f0 liE ADDRESSED 
iB' IIAfiP,OAT08 fo R~O PAG! 

'DESTAO"'2I!!IJllfll,R4 I R4 CONTA! NS AODRESS or 1.0CA T I ON 
iTO BE REtERENCED 'HRU KERNEL PAGE i 
i'tORN ON KT11-e 
iolTfP; OAToe TO RAo PAGE. SHI!IUI.O ABORT 

DCKTC-, MACYi1',614 1-MAY.'2 illil123 P1GE 6-21 
OCI(TC 

010"74 995377 112724 
0101~11I 11il4"1il6 
lZ'!2!jjl2 !1l1!H!!'''QI 
011il111!4 011701 REf21!l1 
1:'I1C!i110 01!!5377 
010114 02271!!1 
010121!! 0"141211 
QllQl122 194906 

11I1Qll:!4 0227'" 00111"14 17~6H 
011il132 "1!!14e12-
QllQl134 194006 

010136 022717 010012 1i'2664 
010144 00141111 
/!IUI!46 1041!!e6 

010151!! 022777 07'1402 173064 
311il1!16 Ql914e!1 
310169 1 I!! " "111 6 

010162 922777 97'''1'2 1131!!72 
0111l1t9 09141211 
1'11'112 1940U 

019114 1il0!1767 113212 
01e201!! 0"141211 
011!J2e2 11!!411106 

DEC 
HI.T 
I!I~ 
MOY 
OEe 
CM" 
BEQ 
HI. T 

CHP 
BEQ 
loll. T 

CMP 
no 
1oI\. T 

CMP 
BEQ 
loll. T 

.SRfIl 

IlOt~E2l!1 
II$R",R1 
IISRI!! 
nUl2~,R1 
", ..... 

1II'11402,III<1POR1 
, ... 4 

'II" 492,IIKOPDR1 
",.04 

DEST40 
,.4 

j'tURN OFF' KT1hC 
iOlTlp;OAtO TO RRO PAGE F'AtL.E'O 
i'h ABO;;':' 
jS~vlt eON1'f:NTS or SRIII 
iTURN OF'F' KTU.C 
J'C~ECK SAVED CONTENts OF' 5111111 

iSII" HICORREChSHOUL.O MAilE L.OCKED ON 
JTIlIE OltIl' , DATOB to KrRNE!.: bAh PAGE 1 (RRO) 
j Aecrss F' AUU SHOU!.:O Bf SET 
icAEet< SRi 

iSlt1 lf~CORRECTlrSHOUL.O WAVE L.OC~EO 
jo~ 'tHE ABORTED REF'ERENC[, W~leH AUTO .. 
i HIC"EMEN'I'EO R04 BY ONE 
icl7IEeK SR2 

iSA2 INCORREChSIoIOULD MAVE 1.0CREO 
io~ THe ABORTED REF'£AENC!:, CONf A IN! Ne: THE 
iVtRtull. ADDRESS OF' 'H! I N5TRV~T! ON 
iCI7IECK iNSTRUCTION SPACE POR 

iKTP!)Ri INCORRECTdHOU!.:O NOT HiYE 
iSEEN eHANt;EO 
icAECK DATA SPACE POR 

jKOPOR~ I NCORRECr.SHOULO NOT H~ liE 
iBEEN eHANG[O, SINt£ T~E INSTROCTION WAS 
iAMRnO BEF't)RE: TH~ WR I TE: OCtUltREO 
iMIKE e[RtA!N THAT 0E'STINATI0N 
iLOCAnON WAS NOt WR!HEN 
JOUOB 1'0 RRO !!AGE WROTE ! NTO 
ifAE D!STINATION L.OCATION 

0102"4 916777 172626 172622 OONE2ili MOV I<T9TA,III<TV!C 
IIKTSTA 

J'C~ANGe 1<'I'11 .. C F' AU~T 
01111212 o I!! '3 I!! 17 172620 C\.R iR~TURN TO CAUSE A HALTON AN 

iUNExpecTED TRAP 11119216 01!!'1!!" 11261'2 ClI.R IISRfIl 
01111222 11I1!!'3":51 171716 CI.R elllP9 

01111226 1I!J44f1ll!! 
011'2:59 0e59:57 0IilU,,",Ql 

010234 012737 ,,"0021 17757" 
01"242 "05,,37 177776 
010246 01271116 ""1000 

I THE F'OI.I.DWI NG TESTS (21-3,,) ARE RUN F'OR (ACH OF' THE NON';'R!:S! Dr NT 
'I<£'t'S - A PASS 1 SHADE F'OR Ke:v I!! , tHEN A PAS9 I S MADE rOR KEY :!, 
lAND P'INAL.I.Y A PASS IS HAD! F'OR KE'i , 
I THE CURRENT KEY IS STORE:D ON 'Hr STAC~ 

,SHOW 'tHAT DATI TO A NFl PAGE WITHoOT M!HORY 
,MANAG[ME:NT TRAP ENABl.t SET ABORU wI TAOUT COMPL.ET I NG 
,SIoIOH 'HAT THE KTU-C SU TOS R~G! S'EIIS L.OCK UP, AND THAT 
I THE POR CORRESPOND! NC TO fHE ~ErE.Efo,jC~ IS CORRECT 
TE!T211 SCOPE 

CI.R 

MOV 
CI.R 
MOV 

IIIIII<STACK 

11122-,1IIII5R 
UPS 
III(STACt<,SP 

jpOT 111 ON STACK AS F"lRSr NI'I KEY TO BE TESTED 
;TI7IIS INSTRUCTION Is SKIPP~O WArN TESTING THE 
jO'l'HER 2 Kf:YS, WIoI!CH ARE SI'TUP AF'TfR TESTJ~ 
;1.0." 'ES" NUMBER INTO TIoIE 0 I SPL..v 
iINITIlL.IH PROCES901! !lUTOS 
JINITI1L.Ii!E KERNEL SHCt< POINT[R 



"U2U 005"" 172'46 
"1"286 8114767 1IJ12111U 

8111J262 "12711 ll1ill126 172'''' 
11111112'11 ""5071 171,,,2 
8U2'4 "1II~1II0~ 
S1U'6 "12761 i25252 11310~ 
011'.13U 012701 S23412 

"1111310 ''''211 i 72510 
&10314 ~1t1t" 
"121316 02153'" 1 7n2l2 
01111322 1.1'."4 
'1J10324 01111144' 
211111326 01'71112 172412 
1111111332 Ul53" 112466 
011'.1336 1'.12211112 {U0U 
0183~2 .8!491 
0103441 Ul401116 

0121368 0221" 01 153i 4 172442 
0.1.0366 ""14211 
"11'3'0 104"06 

0103'2 "1".,5 17U44 
0111J3" 0427." "111'.1""., 
019402 "227215 0774eiIJ 
I'.Il1ldi6 210141111 
011'.1410 Ul401116 

211111412 1!11 '7"4 i7a6~4 
"18416 04271114 ""'97 
I/I1fJ422 "22784 1'.111401 
1111111426 III ill 4 "1 
1'.11843" 11114"06 

1'.118432 80!!?0:' 
1111111434 1111111481 

\ 

A0211 

REf2tl 

Ci.R 
JaR 

MOV 
01." 
C~" 
!lDY 
I4DV 

SNC 
MOV 
Dtc: 
HI.T 
III 
foIOY 
Ot08 
eMP 
IEQ 
1oI~ T 

eMF 
'EO 
/011. T 

"OY 
'IC 
CM' ,to 
1011.'1' 

foIOY 
etrl 
CM," 
,to 
HLT 

•• "" i!lIt'IAL.IU SR., 
.", StTI,IP iMiKE RERNEL. P",!;!!: !: folR, UNK " 

"MlKt R[RNr;1. PAIOE , RW, rX'E"NIL. 
(M~K! lL.~ OTHEIII PAIIEi "W I !lANK " 

.Rn 21, .t<TVEC I.nup AlOI" ReTURN 
'KT5 TA 
Pl3 ilNltllLUe: O(STINiTtON ~oeUtbN 
U,Z'252,DUtAO ilfutlXi.ur SOURCE L.OCAnON 
.DCSTAO ... 2S11111,R1 IRS, C:ONTUNS VtR1'U1L A!lORESS OF' LOCATIO~ 

ifb BE IIUI:RtNe£ti 1'HIIU KfRNEL flAGE 1 
""11 ifORN ON KT11wC 
1"1.).,R3 iolTt To ~ ~AG:E • tlo/OU1.~ UOR' ""8 iofJ t:RIIIOR, TURN or' I<Th.c 

'KIPOR",R' 
."R5 
,''''81, R!! 
',.4 

'KDI"DR1,R4 
.,.,R4 
"'4118,1'14 ,,,, .. 
R3 
' •• 4 

"NO ABbRT ON OAT t '0 A NONi.R[5YOENT PAGE 

iUv(: eONnNTS ot SR' 
ifQRfol orr I<TU.O 
ic"tl'lK SAyED CONTENTS ci,. Sit" 

isA' IRcORREOhSHOUL.O HAVE 
il.bCI<£e ON Rfrf!R£NeE TO OA h Sit ACE i 
jKrRNEL: PAGE 1 W~leH IdS NON.RfSIQfN'T 
ictiteK SAi 

i5A1 I~CORR[OTBSHOULO WAVE 
JLOCKED UP APTER NA 
,'Allcus AUTO INCREMENTED 
iRutS'EA t n TWO 
iC.n:eK SR2 

is-2 tNeoRREChSHOUL.O WAVE LOCRED ON 
iNft I'lt'£RtNC£ 
iMOVt: eONt£NTS or KIPOR1 TO R5 
ifo MASK Ol'r Acons 1<£" 
iCtiEOK tNSTRUCf! ON S!)ACE P!!II 'OR 
iTAt Ntl P.lOE Rf!n:R!NoEi!I laUs e-2 "'ASKED OUT) 
iKIPfiR! INCOARECf .. IIHOulo ~O' 

}=b~i ~~~¥r:~~~~6~D I<OPOR1 TO R' 
ifb ii.11C oJ'r ACCtal KEY 
icA£eK nUA SPAC£: IfOIlt eORResPO~O I Nt! 
,.fa 'IoIr RROT Rrr£RfNCE 
iKllpl'llt{, INeORR~C'. SWOOL." N01' 
iHlV- SEEN CHA",G[O 
iC~EeK OtS'III!ATJON L.OCATION '0 SEE 
iI' INstRUCTION .1.'EIIIR!O " 9[II'OR[ ABORTING 

1111"436 11114886 
0U'4'" 0167?' 1123;2 172366 OONEU i 

'l'8T 
ato 
H~T 
f1jOV I(TJTA,'KtvtC 

liKUTA 

illistROcTION COI1PI.f!TfO afrORr 180RT OCCURRE:O 
(AUtORE tRAP IItEtU"N TO eAOI!: ~AL T 
JON 1N UN[lCPf!C'I'E:O tRAP 01"446 805071 172364 

"184'2 "0501" 1113'" 
11110d6 0111'11137 1777t6 

C~" 
C~R 
C~III 

""8 .,PS 
i tAU Ill. J u: SR" 
iUlI'llLJU ItRClCfUOR STUOS 

,SHOW '101"1' A DATI TO A NR 'ACE wlf~ NENORy HANAG[l1fN1' 
ITRA' rNABI.E In "IORT!! WI 'HOUt eOMPlE'INC 

OCKTC-A MA,Cyi1',614 1-MAy.'f2 UI23 PAG[ 6-23 
OCI(TC 

2111/1462 1844111 
21 11!1 464 1!I12737 21 Bl'lfiJ 22 177!J70 
211004'2 2105"37 177116 
1!11!1416 21121216 212110.,21 
"121582 ",,9071 172316 
"11!15f1i6 21".767 "li!J'6 

8121512 912771 010!.160 172314 
21121520 005077 172312 
1!I11'l!J~4 812767 12'252 17U6rIJ 
"'11/1532 1111'083 

01215:54 fU271!11 tH!34i2 

0185"'" 2112777 "'!lUlU 112256 
21 11!1 5' 6 2112183 
811!15!'" 1£1'''''' 1722'111 
0105'4 1U086 
1!I10,!i6 021"445 

81""11 "1'7212 1722 .. " 
010564 0,,53"7 112234 
0111l,'''' 9227"2 lIlU23 
01"5'" '"h401 
"1I'J5'6 1114"06 

81111600 .,22777 "'8B1l121 1 '22211 
0111)606 2181<101 
1'1 UJ 61 III 1II41'11!16 

21121612 "22111 0121546 1'2210 
21 1fj 621 211'1143;1. 
1'1 11!1 622 111".,216 

011!1624 21117"4 172<112 
21 1il 6:58 1'142111'" nl'.ll:lfll7 
010634 .,227214 ,,714i111 
1!I11'J6.11 .,"{41'11 
"1I'l642 1&'''816 

Il1f1l644 211'7215 112412 
211111658 fIl4271!15 21£10007 
SU654 fIl2211!15 01?400 
010669 1'10H 21 1 
fIl10662 104£11116 

h06114 0"'703 
h"'666 21014 I'! 1 
0106711 104111216 

I SHOW THAT THE KT12,-C STATilS RrG' S'ERS L.001( UP, ANO THAT T~[ 
J POR IS rOR TH£ PACE REf'EREIICEO ARE COR~tct 
TEST22i ICOP[ 

MOY 
CI.R 
MOV 
CI.R 
JaR 

A022' 

R[t221 

MOV 
e~R 
MOV 
C~R 

MaY 

MOV 
MOY 
C~IIIB 
H~T 
11Ft 

MOV 
DEC 
cl1P 
BtQ 
HLT 

eMP 
BEO 
IoILT 

OfolP 
eto 
HI.T 

MOV 
SIC 
eM" 
BEQ 
H~T 

MOV 
BIC 
CMP 
BEO 
loll. T 

TST 
!lEQ 
HI. T 

IIIU,USR 
'ilPS -
IIIK!lUCK,'" 
.SIltJ 
"', SETliP 

iIIRET22,.I<TYEC: 
.KTSTA 

il.~AO TES' NUMBER INTO TIoIE OtS~LAY 
IINIUILli!f! PRocrSSOR UHuS 
jlNltlALlZe KERNEl. STACK POIN'I'rR 
jl~I'I1L.I!E SRI 
il1lKE R[ANtL P~GE ! ~R, 1lA~1< 21 
iMIKt ltER~[!. PAGt , RW, ~)('EItNlL. 
iMIK£ IL.1. OTHER PAQES "W. BANK " 
is!TUP ABORT RnURN 

III1U2!12,OE!TAO iINI'llt:ut ~OCAtION TO liE REAa 
R~ iCCEiR RUt.STEIil to SAV! WHl't W1S RHO 

;ACLOW! Cl>4fCKING TO BH hllT TAE 
,'!NstROeTION OIONI'\' COMP~E'E 

iIIDESTAO.2U9f1l,R1 IR1 CONTAINS VIRtUAL. AMR[SS OF' 

1111I!'1I1,.SRf/I 
(Rl).,R3 

-'"' 
OONE22 

_$R",R2 
UR" 
'11'11"23. R2 ,.4 

iTO f!E REtflltfNeED tHRU I<[RNEL flAGE 1 
j10RN ON I<T11-C, S!T "Ne' TRAP ENABL[ 
iolT! '0 NR PACE • SHOUL.O ABOR' 
il' NO ABORT I TURN orr K1'1! .. C 
,'oU I to NA PAGE WI tlol ME"'ORY 
iI11NllO!MENT TRAP ENAB!.f !In OIIlN'" 
jC10SE AN ABORT 
islYE eONtENTS 0' SRI!! 
itORN ~f'r l<T1hC 
iC~ECK SAyro CONTENTS OF' SR9 

iSA" lfolCORRElihSHOUL.O ",AVE LoeRED ON NR 
iREF'f!RfNC[ TO D~h SPAOE, ~EIIIN!L. PAGE: 1 
jc~[tl< SR1 

iSft1 lfolCORRECr.SHOUI.O WAVE LOCRtD ON T~E 

LOCATION 

iN" RO'ER[NCf! WHICH AUTO INCAEIoIENTfO Rl BY ONE 
iewEeK SR2 

-1(1"OR1,"4 ., ,R. 
'11"'''''I'l,R4 
.... 4 

'I<OPOR1, R5 
1117, R' 
11171480,R' 
,.4 

iSR2 INeOR"EChSHOUL.O WAVE LOC:ItED 
iON THI!: NR R~r~R[NOE 
;MOV£ eON'~NTS OF' I< I POlill TO ,,<I 
iTrJ MASK on THE ACCU!!l j([~ 
iC/'oiECK iNSTRUC'ION SPACE PM 
iltl1'S "-2 MASKED ou't) 
iK '''ORt I NCORR!C1'.SWOUL.:o N~T 
i"i~ Yt tEEN CWAfolGED 
iMflY!: eON'ENTS or KOPOA1 TO A5 
iTrJ MASK OJ'r TIoIE ACCESS KEV 
icAECK DAtA SPACE 110111 
i,!II 1 U 1IJ-2 HASKEO out l 
iKl'iPORi INCOARECT. SIoiOUL.!1 NO' 
/Hivr BEEN CIoIANe[O 
I",lK£ !!luRE INSTRuctION DIDNI,. ~CMPLrTE 

iTAE INSTRUCTION R~F't:~r:NeINCi T~E N~ 
iFlle!: I!!ION/T AeOR~ sr'ORr eo",p~E~I"G 



OCKTCvA 
DeKTC 

M;\CYl1', 614 1DMAY~'2 1lkl12:5 PAGE 6-24 

21106'2 016'" i721d 172134 DONE22i foIOY KTST","t<TV!C iCAANG! KTU-C "'AULT RtTLJRN TO 
011'171H1 Ii",illl7'1 1721.32 OIoR 'KTSTA iCtUSE A "'ALTON Alii uNrxiJe:eu:o TRAP 
1'111'17,,4 9"'''''' i121~4 01.- 'SRI! 
8187111 fIlIISll31 1171 6 01." "'5 

ISHOW THAT A OATO INO 04TIJJ) TO A NR pIG[ IUTHOUT 
,MtHORV HA'UG[HENT TRAP ENULE Sf:' ABoAts WITHOU't eOHP~EfING T(lE DlTO 
,s.:tOW THAY THE KfU-C STATOS RtGtst[RS LOOI< UP, ANti THU TwE P!5R 
,CORRESPOND 1 NG TO THE R["EIIENCe lS CORAECT 

Illf1l714 1044111l T£'1'n i 8~O'! 
1'11117£6 012737 00""23 1'7";" MOY .n,IItSA iyftAfi '£UNUH!EIII INTO THE O!SIlIL.AV 
1111'1724 1'I1I!l1I31 17"'6 CI." 'fPS ( AJ"IXl.tZI: 'RocntOIt .THOS 
1I1"73B 111211116 0i!10i!1i! HO¥ IIK8TACK,S' ,IfHTI1Ui!l: KEAHEI. STACK POINT,R 
1'11Q17U S"!!""7 172064 C~R .1"iI iINItxlt.:Ut 'Rill 
01111740 904'161 011344 J " "',S£TI,IP ;HIKE RERHf:1. P,AGE i NR, UNK fIl 

iHIKE RERN£1. PAGE ., RW, I!X'I'ERNIL 
"MIKE ILL. OTHE" PAGEl RW, !ANK 0 

010744 0127"" 0U012 1.,~e62 HOV ,RnZ3,.t<TVEC iSrTUP ABORT RtTURN 
010752 00!507' 17U60 CI.A 'KTSTA 
0107'6 0e'067 £12430 CI.A OUlAD iIAITUUU L.OCI\1'ION TO BE AOOAE5S~O 

i9' 01..'0 '0 IiR pt.cr 
fIlUl762 11112701 023412 HOV '0';5T AO.2e80f11,!ti I"" CONTAINS AOMESS 0' L.OCATION 

j1b 8£ RUtRENCEO 'HAU KrlHIEL ji.CE 1 
010766 112111 00f1101l11 1121'J3i! MOVS '1,.SR0 jtClRN ON K'f11.e 
0107'4 01t'121 125252 .lDl!3i MOY '1252,2, fR!). jol'1'O '0 NA PIIOE.SHOULO ABORT 
01l0i!ie 04!777 f110011Ji!i1 1'2e1~ Inc 'l,.SRII ii'ORN ~f'r KT1hC 
IH1006 104006 HI.T jolTo '0 NR PAIlE rio 1I"E/I 1'0 Aeon 
£l1lfil10 fil0"oH6 9R OONE2~ 
I': l1fili2 01'71l1j1 1720PJ6 REtUI HOV aSRQI,R2 islvt eQNTl:NTS or ~RI! 
01tfil16 00!!137., 17201!i2 ate eSRg ifORN orr KT11"C 
~li022 022702 1i!1I823 CMF' '10I!lfll23,R2 ,'CAECK uvro CONTENTS or site 
011fil26 0"1401 IlItQ ,.4 
61ifil30 1i!il0fil6 HL,T islle HICOR~EeTtiSHOUI.O IoIAV£: LOC~ED 

iON OA'O '0 KERNEL OA.Tl 'AltE 11NRI 
,'NA tAlk T !!HOUI.0 Bt: SET 

Ut032 0227'7 1/l10421 113,766 eM" 'U42'/'"SR! ie~£eK SR1 
~11040 E!0i41!11 !!IEQ ',.4 
011042 10"006 HI.T iSAl l~COR~EChSHOUI.O ':'AVE L.OCIiED 

iOIll tH! "eORTED REI'EREIjCf:, W~ 1 eH 
iAOTOIACRfHENT£O R' ANO l'Ht:N R! 

1I!1i044 022177 fIIlfll7,.4 1"11!16 CHP UD23,"SR2 jCl~£eK SR! 
h121'2 fIl0l4"1 !lEO ',." 
0110'" 104006 IofL.T iSA2 INCORR£ChSHOVLD "'AVE L.OCREO 

iO. 1'W! ,l.BQRTEO RE'ERENcr, CON'l'AIN!NC THE 
,'V fRtUXL .l~DRESS 01' tHf: ! NSi'FtUCT 1 ON 

ta110!16 01;71!1~ 1 '2160 HOV eKIPDR1,R3 iHaVE eON'fNTS Of' KIPDR1 TO R3 
2111062 042703 0000e' BlC '7,R3 iTa MdK 0'''' THE AeCf:SS I<E'i' 
"11066 02270~ ",.1490 CHP ."740",R3 iC.:ItCK INSTRUCT I ON SPACE POR 
0H072 (lJ0!·Ul1 B£Q ',.4 i I!!!I ts 0-2 MASKEll out) 
"110';4 10.006 HL.T iK {PORt I NCO"RJ!:C'i'-IHoUt;D NOT HAVE 

iB!EN eWANOED 
0111i!16 01;704 172160 MOl,' "K!)PDR~,R4 ;M(lVE PJO""!:NTS 0; KDPDlt1 TO R4 
"'111182 "'4271/14 00001i!1 BIC 1II'1,R4 iTO HAtlK 0'" T!oIE ACCtSS ~E'" 
"111;'6 02271/14 0,.74e0 CMP 1II'17400.R4 iC~EeK OA,. SPACE POR 

DCI(TC .. A MACVi1',614 1-1111..'1'.12 1il0123 PAGE 6-25 
DCKTC 

011112 0014B1 "EO ,.4 jeuts 0'-2 H.SKEO OU') 
011114 104006 HL. T iKIIPtlRt ! NCORR!Ci'eSHOU!,;D NoT 

iHiV~ @lEEN CJ.!ANGrO 
01U16 e05767 1'22;0 TST OtI!T~D JMIKr ~ERUl"l THAT DESTII.IAi'ION 
011122 001401 BEQ ~ +" il.oc:nloN WAS NOT \oIR! "EN 
BlitZ4 1""006 HI.T iolTO '0 NR PAIlE WAOTE 

itflTO 'WE OESTIN4Tfo"l !,;oeAl'ION 
01h26 01677' 1717i!J4 1117f110 OONE23 i MOV KTSTA ... KTV!C iC~ANG~ Kl'U.C rAut,;T RrTURN 
011134 fIl050'7 iH6,6 t.:L.R 'KT$TA 1'1'0 CAUSE A HAl. T ON 4N UNEl(P[CtED TRAP 
01114" ""50'7 iH660 OL.R .SRe 
"'lit44 00'J037 171776 (l~R .,PS 

ISHOW THAT A DATO (NO OATIII) To A NFl P~GE WITH 
'MCMOFIV MANACE"'ENT TRAP EN;\BLE sn AsoAts 
'SwOW tHAT THE KTU-C !TA. TOS RtG I StERS LOCK UP I AND THAT T~E PM 
'CORRESPONDI NG TO THE RE'[RENer I S CORRECT 

0111!J0 1IIl4430 TE1T24\ SCOPE 
0111;2 012731 000024 177510 HOY '2.,fIII~R iLOAO tEST NUHSER fN'T'O HIE DISf'I.AV 
01116f11 0115037 17,.,';6 C~" .,PS iINlttlt.1i!£: PROCtSSOIt !TiTOS 
011164 012706 "01090 HOV IIIKSTACK,SP JlNI1'IILIi!E KERNEL S1'ACK POINTI'!R 
01117" 1/10'J,,71 1H63" CL.R .SRI! i!~IttlLtlf SRIIl 
0111'4 "04761 u!HfIl JSR '" ,SET\!P iMIKE RERNf:L. PAGE i NR, IlANK 0 

iHIKE IIe:RNt:L PAGE' RW, EXTERNAL. 
iMIKE ILL OTHER PAGEl! RW, e"NK 0 

01129O 012777 011244 171626 HOV .Rf:T24,.KTVEC iSt:TUP ABORT RETURN 
0112QJ6 00"0'7 17~624 CI.R III<T8TA 
011212 00"067 i'1U;4 t.:I.R DES TAO iINITlll.li!£ L.Ot.:ATION TO 8E ADDRESSED 

011216 0127f112 02:5412 HOV 
iB' OA'O fO NR PAGE: 

IIIOEST AO.2f1l1!J00, "2 ,R2 CONTI.. I NS ADDRESS or LOOAT I ON 
Tb BE RtJ'I:RI;:NCED tJ.!RU KrRNEL "AGE 1 

"'11222 012771 001001 111514 HOV 1II1"1111."SR" TORN ON KH1-C, MHGT 1'RAP ENAel.E 
011230 012722 125252 100241 HOV '12'252, (R!). alTO to NR P/ltH:.SIoIOULO ,BORT 
"'11234 10'371 1,t,564 OECS .SRe TURN OrF" I<TU-C 
IHi240 104006 Io4~T DlTO To NFl PAGE r41L.EO '0 AeOAT 
011242 e00H6 BA OON£2. 
fIlH244 01'71111 1715;4 REi'2.1 MOV .SRfII,R1 slv!: eON'£NTS or SR0 
0112~'" 00!!377 i't55i!1 DEO .SRI 1'ORN orr KT11-e 
0112~4 022701 101023 CMP 1II1,0104!:S,R1 C~EtK SAvro CON'l'ENTS or SRfIl 
"11260 001401 BEQ ,.4 
011262 lf1""e6 loll. T 5110 Ir.CORREChSHOUI.D 1oI4VE LOCkED 

ON f:lATo '0 KERN!:L DATA PMlE 1INR) 
AND K" rAUl. T SHOUL:O Bf: SE' 

011264 022777 011027 1H534 CHI' III1,U27 , .. 9A{ e~EeK SRi 
1111272 "8i401 BEO ,.4 
0112'" 1001006 lolL. T Sill INCORRECT-SHOULD HAVE LOCi<ED 

ON THt: ABORTEO RErERENcr. w~ I eH AUTO-

011276 022717 
I f.Je~EMENfEO R' AND 1'HrN A:! 

"11230 171524 CHP UD24,"SR2 e~EeK SRC! 
01131114 0014111 eEO .... 
0113l'16 104006 HI. T Slt2 I~CORRECT.SIoIOULO IoIAVE 1.0Ci(ED 

ON TH" ABORTED REiI'EFlENcr, C~N'.I N I NC THE 

011310 01'703 
V!Rtull. ADDRESS or THJ!: INSTRUeT!Ol.l 

171726 MOV IIKIPDR1.RJ HOV!: tON'£NTS or I.SPACE paR 1'0 R:! 
011314 "427213 0000117 BIC 111', R3 H' M4SK OFT THE ACCESS I(EY 



DCKTe". M.CYi1~ 614 1 .. MAV-'2 e0123 PAGE: 6-26 
OCKTC 

01i320 022'103 IH'41!il 
01UU 0'{40i 
011326 lIIUU 

B113:!U1 01'704 1'71126 
011334 ed7"4 IU1I0il7 
01130111 022704 0''''81 
011344 0"14IH. 
01U<&6 1114086 

01139B BeS7" 1'2036 
0113;4 ""i4Bi 
01[J~6 1ff4rl.l"6 

0H4~2 1r/.I4~ee 
011484 01~737 0Bf/lB:i!f 1115'" 
011412 B0Se31 1'''''' 
011416 012796 "BU,," 
"11422 08S"" 1n316 
011426 0"4767 018696 

011432 0127n 0114;6 1113'4 
011440 0"5177 1713;2 
011.44.4 0"96' {117d 

011490 012703 923414 

0H454 052'" 090091 171342 
01!.462 0,9243 
0H,464 "42711 0e8flJlill 171332 
0114;2 lUlU" 
BH,4;4 """447 
0114;6 01''7,.,1 iH322 
!IIli'!2 £I4~77'1 00'081 17131 4 
0115;:8 B22711 Ulllll23 
B1i514 ""14B1 
B115i6 104"06 

US-52" B22777 0111363 17t3111 
B11526 0Si4B1 
B1153" 11')'11106 

eMp 
&£Q 
1oIt. T 

MOV 
lie 
CMP 
nQ 
!oIIoT 

TST 
Ito 
HI. , 

'KDI'OR1,"1I 
1II',R4 
1111,..1111.1114 
',+4 

OtiUD 
,+" 

KTiU ,lIKTVfC 
eKTST A 
'Sill 
"'PS 

"C~ECK iN1iTRUC'I'!ON sp.eE POR 
iwYT>I stTs B-2 MASKED OU' 
iKYPOR{ INCOIIIREct.SI10U~0 "101' 
,'HlYr AEEN CIUNGED 
iMOVE 1'!0N1't:NT$ 0,. o.,p,c£ IIOR '0 R4 
i'l'o MUK 0'" ACCtsS I(E~ 
iC~ECK OHA SP.CE JIM 
iwYTI1 RiTa 111-2 MAS~£O or' 
iK!!PDAi I NCOIIIRf:C' •• 110U\.:0 Not 
iwl vt &EtN CHANGtO 
;Mln eERiUIN '!'I1AtDESUN.'ION 
jl.~H!ON ~AS Not I4RIT'!'EN 
,'OITO '0 Nil! "'GE W"otE 
it"TO 'I'Ht DUTlN.UOH ~oeAfioN 
,'C~ANGE Kth-o "'U~T RrtURN 
it" CAOSE , .... L, T ON AN UNElIltECtED TRAP 

IS~OW '!'H-'T A DAn", DA!O S~QUENC!: '0 " NR PAIlE wtTMOUT 
,MtMORY MANAGEMENT TRAP tHlBLE nt AIIOliltS 
,sAow 1'H.T TI1E KTU .. C; suTOs RulstERS 1..00K up. AN15 THAT 
I CORIIIElPONO l NG TO TWE Rt'ERENCI: til CORAEe' 

T~E PM 

TutUI !lOO,E 
MOV 
CI." 
MOY 
Ct.R 
JSR 

REt2' i 

MOY 
C:I.R 
ct." 
MOY 

IIU 
fNC 
BIC 
HL,T 
811! 
MOY 
IIC 
CM' 
BEQ 
HL,T 

CMP 
8EQ 
1011.'1' 

1112'"nR _,PS 
IIIKIT4CK,S' 
e,RI 
,,7,SETUP 

'Rl;Tn, 'KTVEC 
IIIKTST4 
OUT.O 

iL,bAO '£I' NUMBER fNTO T~E DIS"I.A'f 
!'lfl,TUI..UE: ItROCtSSOR UiTOS 
il~IT!~LIIf: KERNEl.. STACK pOINTl!R 
dflITill..UE: 8A'" 
,'MIK£ RERN£1. 'AGE i NR,84NI< J!l 
iMIKE: RERN!:1. PAGE , RW, EX'EJilNII. 
iMIKE ILl. OTI1ER '.GEI "w, !I~NK " 
jS!TUP ABORT RETURN 

iIf.lI'ULIU: 1.0C:A1'tON TO U AODIiIESStD 
iB~ tiA'!'1P,OATO TO NR P.G~ 

1II0UaO.281B2, R3 'R~ eONTA t "IS A"O~ESS,j.2 or \,;OC AT I ON 
ita tn: RE:'ER£NCEC 'I'HItU KI!:R~tL '~GE 1 

n,'SR" ,TORN ON K'"i.e 
-(1113) iO~T!.'i. OATO TO NR P'Gf-SHOUI..O ABORT 
1II1,eSRJ!l i'ORN orr l<T1l."C 

DOtU;25 
IISRII,R1 
1lI:I.,.SRB 
':I.I11I23,R:I. 
••• 

iolTtP; DATO TO NR P.G£'All..£O TO 
i.eORT 
iSIYE: 1'!0NttNTS 01' SRIll 
iTORN OF'r KT1hC 
,'Ct:lE;eK SAVtO CON1'ENTS or SR" 

jSlte I"'CORREehSIolOULD HAVE 1..0CkED 
iof,j OAtO to KERNEl. DATA PA~E loINR) 
iNI! r .\lI.. T BIolOUL,O Br SEf 
iCQECK SRl 

iSlll I NCORRECT-SHOUI..O IoIAVE l..oCRED 
iON THt ABORTED RE'ERENCE, wlolle~ 

DCKTe .. MACV11',614 1.;O\Ay.12 III~ 123 PlGE 6-27 
DCI(TC 

011532 B2277' BU462 1712'1" 
Bli540 0B14B1 
011542 lUB0(1 

0U544 B1'704 111472 
B11550 11142704 U"007 
"11554 B22704 0"41'l1! 
0115611 0B1401 
11111562 10411106 

1:'111564 0177B5 171472 
011570 1/142705 0B0B07 
B11514 1/122705 07'1400 
0116111B 00i4l/1i 
1111161'12 1r/.I4"B6 

011604 0B5767 1716B2 
B1161" 111"141111 
011612 1B4"1116 

1:'111614 11116777 111216 
01i622 11105"'" 111210 
011626 0"5",, i 11172 
B11632 0B;037 1 ""'776 

MOV 
BIC 
CHI' 
IIEQ 
loll." 

MOV 
elC 
CHI' 
BEQ 
MI.T 

TST 
SEQ 
MI. T 

171212 DONE25. MOV 
CI.R 
CI.R 
CL,R 

'KIPORl"R4 
."R4 
i1117411", R4 ,." 
'KOPOR~.~' 
(I1,R' 
111174i1I1l.R5 ,.' 
OESTAO 
,.4 

KTSH,lIKTvrC 
IIKTSTA 
.SRIll 
UPS 

i AOTOOECR[MENT!D R3 9V TIolO 
iC!)ECK SR2 

;SIII2 INCORRECr.SIoIOULO HAVE 1..0CKED 
iON THI!: ABORTED REtE:RENC£, CONfA IN! NG nlE 
iY!RTUlL. AOD~EI!S 0' THE tN!T~UeTION 
iM!lYE eON'rN'I'S or ! .sP~cr '"O~ TO R4 
i'o MASK orr TIolE ACCESS ItEY 
icAECK INSTRUC"ION SPACE: POR 
iwYTIoI BITS 0-2 M~SKEO or,. 
iKTP/iRt INCO"RtChS~OUL:D NOT H~VE 
jarEN eHANGEO 
iM!!VI!: eONtE:NTS or O-SPAC~ "o~ TO R' 
iTO MA~K orF' TWE AeCrS! f(n 
iC':'ECK DATA SPicr FlOR 
iwYTIoI eiTS 0-2 MASKED orr 
jK~PORi INCORREC'. SI.IOULf:! NOT AAVE 
ia~EN eHANGEO 
iMiKE eERu.PI THAT OES'lN~'lON 
iL.OCATfON WAS NOT WR!TTEN 
,olTo '0 NFl PACE: WRoTE INTO 
iTHE OtSTtNATION L.OCA,T!ON 
iC~I4NGE P.GE rAUI..T RETURN 
ifb CAUSE A ~At. T ON AN U"'E)(I'~C'ED 
jT~AI' 

,$>lOW THAT A DATI", D,TO S~QUENCE '0 A NR PAGE WHIol 
J MrMORV MANAGEMENT TRAP ENIBLE sr'l' A90flTS 

1/111636 1044BB 
B11640 012737 BB0I:'IU 117570 
011646 B0'B37 111776 
"116;2 012706 0B1BB0 
0116;6 005077 17U42 
0H,662 1!J04767 0i1l422 

011666 r/I12777 1!J11732 171149 
011674 121a,,,77 171136 
0117"& 0rI.IS&61 1'151116 

111117;''' 012703 023414 

l2I117i& 11152777 UU01 171106 
11111716 B&5243 
e1i72B 042777 01/101:'1£11 171076 
11111726 1I:'l411l06 
B11730 eU447 
12111732 Pl1'71111 17U166 
11111736 e42?l'7 01l11lill01 :. 71~6I!I 
B11744 1!J2271'!1 10192;$ 
1'1117"10 0ilJ1401 

I S~OW THAT THE KTU-C !I 14 TOS REG t S'e:RS LOCI( UP, 4NO 
,CORRESPOND I NG TO THE "Er[RENer. fS COR~ECT 

THU TOlE P~R 

T[ST26 i SCOPE 
toIOV 
CI." 
MOV 
CI.R 
JSR 

4026' 

RET261 

MQV 
CI..R 
Ct.R 

MOV 

915 
INC: 
BIC 
H~ T 
SR 
~OV 
91C 
CM~ 
!'lEO 

U6,USR 
UPS 
'KSHCK, SP 
liS"" 
"',SETUP 

IIIR£T26,.aKTI/EC 
IIKT514 
OESTAD 

'-1..0.0 TEst NUMBER fNTO THE O!S~L.AY 
i 1 N IT I ALI ~r '"ROCESSOR 5H TOS 
iI N I 'I' UL.li!1!: I(EA~E:l. sheK PO I NTrR 
iINI'IlI..li!E: SR'" 
iMIKE ~ERN[L "AGE: 1 ~R,BANI( 1/1 

;M1KE: RERNfL PAGE' RW, [XTERNiL 
,MIKE: 11..1.. OTOIER PACES flW, BA"II( " 
i1irTUP ABO"T RETURN 

iINI'UI..li!!: L.OCAttON TO !IE ADDIiIESSED 
ia9 DA'IP,OATO TO NR PAGE 

'0[STAD ... 2B~B2, "3 I R3 CaNT A I NS ADO~ESS ... 2 Of" ~OC AT I rto,j 

11111'01, (115R0 
-(R3) 
1111, 'SR'" 

00"1£26 
(IISRB, R1 
*",.SR0 
UB1"23, III 
.... 4 

iTO BE RE'ERENCED THRU KrRNEL ,..r.E 1 
iTuR'.! O~ KT11.C: 
"D1TtP~ DA'O TO Nil PACt-SHOULD ABORT 
,tORN orr 1<111-C 
,olTIP. DATO TO NR PAG!' 'AIL.fD TO 
,A80,n 
,SiV~ eONHNTs or SR(!I 
,TURN tlP ~Tll_C 

,cwEeK SAv[D ;:;O'HEN't~ Of Sflii 



I:lC~TC"A M4Cyi1',61" 1-1011,"-'2 0012:'1 PAGE 6-28 
DCI(TC 

eU"2 11140216 HLT 8As I NCORRECTeSIIOULO I4AVE LoeRED 
oJl 6ATo TQ KEItNt:L 04H 1!i1,tH: "INR) 
N~" AOLT SHOULD B~ SE' 

211175" 022711 elllll6J 1 'TS. III 44 eMP' nn"SR1 c"teK SRl 
el~ 762 elli4f1l1 IJE:Q •• 4 
011764 1 UIIl 06 HLT ,'sttl I JlCORIIEChSHOULD ~I,YE LoeREO 

ioA tH~ I,BelRTED R£'ERENC!, WHleH 

811766 21227" 11llj,716 1'111:54 CMP' U026,'9R2 
j A~TODrCREMENT!D R! IV TWO 
ie E~n< SR2 

I1lU1H e1ll14£Jl IJtQ · •• 4 
eli776 18;aee6 liLT iSlt2 I NCORREOTIISHOULD HAVE LoeRED 

iOA 'HE l,aORTED RE'ERENCI:, CON'''' IN! NC THE 
iV!R'uk .OOIlEiS 01' THE ! NSTi'lUeT I ON 

0128ml1l 211'704 i'1i236 MOV 'KIPOR~,R4 i",by!: eON't:NTS or I.SP,.c£ lt~'' '0 R4 
e1211lB4 04~7U 0000ii, IJlC ."R4 i'!'b "'ASi< orr TWE AtC!:SS i<EY 
01211lilll 2122704 e114IiiS CMP' 1II"4r1llll.R4 iC~EeK tNnRUCT ION SI'4CE PM 

012"1" e1l14L'J1 IJEQ · .... 4 iwtTt:I tI i TS 0-2 M"S1(£O orr 
21 1211116 11114"216 HLT iK,pORt INeORR~CT.!!Houl:o N01' HiVE 

iBEEN tHANCED 
2112212" 11l11711l5 1'1236 HOV 'KOPOR~,R' iMOVt eON'ENTS at:' Ihsp,\cr fiDR '0 RS 
012ril24 04271115 ril2l11lrili37 Ble ."R5 ,'t!! MASK o,r THE AeC!:Ss i(EV 

11l12"3" 0221'" ril7H~21 CMP .'174I1l",R' icAteK o4U SPACE PoR 
912"34 rilIll1""1 etQ ',.<1 iW!T!:t lIiTS ril-2 HASKEO orr 
"12ril36 104806 HLT ,'Krlpr;Ri 1 NClORRt:CTw S"lOOLO NOT A4VE 

iBtt~ eHANtltO 
012ril." 9"5161 17;'3'6 '1'51 DCSTAD jHiKf eERHIN THAT OES'INA'ION 
012111"4 \'J1II{4"1 8tQ .... 4 iLOCATtON WAS Not WR IT'EN 
1il12".6 1"""86 H!." (olTO To NR "ME IolltotE INTO 

,tAt OUTtNATION I.OCATION 
01205ril 016111 170162 17B75~ OON£ul MOV K"!ST ~, -t<TY!C jc~MjG~ PAOE 'AULT RETURN 
012ril56 005e11 i 7ril754 CLR ,KTSTA iTa CAOSE A. "I"LT ON A.N UNEXPEctED 
012"62 ril£l 5111 17 i1l1ln6 eLR 'SRIIl j1~l,p 

012£166 0111'03,. 1"'7'6 CLR ·,.PS 

,SHOW 'HAT A OATtP,DATOB SEQUENC!': '0 A NR PAGE WtT~OU" 
,HtMOR9 MANAGEMENT TRAP ENIBLE stT 4~01tTS 
,SHOW tHAT THE KTU.C STATOs REGIstERS 1.0aK UP, ANO tHH TilE Pt\R 
ICOftRE:SPONDIN(l TO THE REI"EAENCr IS CMREC' 

912072 111144210 TElth'1 SCOPE 
0120'4 1!l127S, I1llllS1112' i "'''0 HOY i27'.'~R il.:OAr:i 'ES'I' NUMBER INTO TWE olSPLAV 
13121;'2 L'J11l5111S7 171176 CLR UPS "tNI1'ULt2! PRCCtSSO~ IItHOS 
012106 012106 l1l~iI1l0" HOV 'KST4CI(,SP jI~ITIILli!! t(E;RN£L STAtl( PO!NTtR 
11l121i2 0e5,,'7 1'107216 CLA _SR£I ;rf.iITIILIU SRe 
012116 rile"767 11l1ril166 JIlt "."SETUP' ;M1K!': ~ERNtL PAGE 3: NR, BAf.j1( ° 

iMIKE: RERN~L P.G£ , RW, EXTERNAL 
jM11(£ ALL OTWER PI,GES "101. !!I"NK " 

012122 "12771 I1lU:I.64 1'11'1104 MOV 'Rt:T27, 'f('I'VEC iSETUP 4BOIIT Rt;TURN 
"12130 0"50"" 17071il2 CLR .KTSTA 
i'l121:54 005067 1"1252 eLR O£$TAO jHJ!1'IALllt: I.OCATION TO !!IE AoOAESS!:D 

is\, oA'iP,OATOB 1'0 NFl !'AelE 
01214il ~127"4 Z2~4i2 HOV "OUi Atl+2IH)"". R4 Ifl4 CONTAINS AOOAESS 0' !'QCATION 

ito BE RE,tR£NeEO tHRU KERNEL ~ACE: 1 
~12144 052771 ril"00L'Jl 170652 BIS .~,'SRI'J ITORN ON Khi-e 

OCKTC-4 MACvl1'.614 l-MAy.12 410.23 PAGE 6-29 
DCI(TC 

11112152 Ul5224 A027i INCB (R4)+ ioHIP; OATOB TO NR PAl:lE';'S~OlJl,ti ABORT 
O12154 1!l"5377 17L'J644 PEC _SRIIl iTlJRN O~F' KTl1.C 
(111216£1 1£14£1£16 ~!. T iD:.\Tlp;OATO TO NR PAGE: F'i I kEO 
"12162 IH'1'J446 OR 00NE2., iTO ABORT 
O12164 01'711l1 170634 RE't2", MOV ,SRRhRl jSlv!: eON'I'rNTS OF' SR0 
0121'ril 01115317 17"6:5" DEC '\'IRe j'l'ORN orr I(Tll.C 
0121 ;4 11l2211!11 iI/lel1l23 eM" .U0e2:5,R1 jC"EtK S4ytO CONTENTS or S"S 
0122210 001401 BEQ · .... 4 
01221'12 1111401116 HLT iSI'l9 INCORRECT-SHOULD W4VE LOCKED ON 

ioATIP; 04TOI'I TO K!:RNEL OAU PiGE 1. (NR) 
jNfl r foOL T SHOU\.D Bt SET 

01221'14 022717 000"14 11111614 CMP U 4 ,lISRl iC~ECK SRl 
O12212 001401 BED ..•• 
012214 1ll4"06 .. L T j5*1 I NCORRECT-SHOULD HAVE LOCKED 

iON i'H!': AMRTEO RHERENCE, Wio!! eH AUTO-
i!~CItOiENf!:D R. BV O"lE 

1!l12216 022711 11112152 171!1611l4 CMP UD27,'SR2 iC~ECK SR2 
01222<1 011l14~1 BtQ ',.'" 
01~226 104006 HLT is*2 ! NCORRECT SHOULD H4VE LOCKED 

io~ TH!': ABORTED RErERENC!':, CONh I N f NG THE 
iyTRtUIL AOO~ESS or TH!: fNstRueT ION 

01223" 01'702 171ril06 MOV GlK I PoR". R2 jMevr eON'I'ENTS OF' I.SPlcr. POR r TO R2 
"12234 1!l42702 1!l2ll!lrilGi7 Ble "",R2 iTO MASK orr THE ACCESS I(EII 
0122.111 ril2271!12 ,,174210 CMP ."'''0'', R2 iC~ECK I NS'Rucr I ON SPACE PM 
012244 "lIIi401 BEQ ,.<1 iWYT~ a ITS 111.2 MASKED o~r 
1!l12246 1040L'J6 "II. T jl(!PORi I"'CORR[C"SHOU~D NOT H1VE 

JBrEN eHI,NelEO 
0122'1l 017703 11111l11l6 MOV .KDPOR".R3 iHOVE: CON'~NTS OF' P .. SP.CE PO" '0 R3 
0122'4 0421L'J3 L'J0I1le0? I'II~ .',R:5 i'l'o MA~K 0"" T~E ACCESS j(E\' 
1!11226ril 022703 11117400 CM" ,'''''I1lIil ,R:5 ,'cAEtK OA" SPACE 'DR 
012264 001401 SEQ •• 4 !wtTH BITS 0.2 M4SI(EO orr 
O12266 lIH006 lolL" iKr,POR! INCORRrCT- SWOULO NOT 

iHl vr. BEEN CWANGED 
1!l1221" O05767 1711i6 rST OESHO iM1KF' eERUIN THAT O[STIIJATION 
012214 "01401 BED .... 4 iLOCATION 10145 NOT WRITTEN 
1'1122;6 104"06 Hl,T iolTOB TO NR PAGE WRon IN'O 

"TAE DESTINATION 1.0CU!ON 
01231!l0 016771 170532 170526 00NE2', MOV KTSTA, PKTV!!C icA4NGr KH1 .. C r 4Ul.:T 
012306 2105017 1'0524 CI.R llliKTSTA ,'R!TURN TO CAUSE ,. HALTON AN 
012312 e1l5011 1'0506 CI.R ,SR0 jU~El(PECTEP TR4P 
012316 00'0~1 117716 CLR UPS 

,SHOll 1'HAT A o"TIP',o"rOB S!QUENC£ to A NR PAGE WITH 
,M!:MORV "'I,NACEMENT TRAP ENIBLE 9rT ABO"1'S 
I SHOW THU THE KTU .. C STA TOS RfG f S'ERS LOCi( UP, 4NO THAT T~E Pl'1R 
,CORRESPOND I NG TO THE RErERENct IS C(lRREC' 

012322 11/10440" TEST3'" SCOPE 
1'112324 1'12737 ril000:50 177570 HOV "'30,'#SR LOAD 'ES1' NUMBER INTO TIoiE DISPL.AY 
012332 1'105037 117776 CLR UPS INITIALli!E PROCESSOR SHTUS 
1'l123~6 1'112706 0e10rillll MOV ;;f(STACK .SP INITULIH I(ERNEL STACK POI"lTER 
1'112342 ""'"'' 17"456 CLR _SR0 INITIALIZE SR" 
eJ12346 ""!14767 0"7736 JSR "", SETUP "'lK~ ~ERN£L PAGE i NR. !lANK 0 

H.KE ~ERNEL PAGE 7 RW, rX'EI'INll. 
MIKE' ALL OT'"ER P4GES RW. BANK Iil 



l!J123;2 012777 0U4i4 17"4'4 
01236111 0"5"77 1'8452 
l!J12364 210"6' i 1£1122 

2112318 012704 fJ2HU 

0'27" l!JSUi:!. ,,'IH22 
U"224 
l!J053'" 11"414 
114016 
"0"446 
"1'7111 110404 
"1iIIJ311 l'U",,, 
B227i11 ll1ien 
"'e{4"1 
U""86 

0121\34 01Z2771 088114 171364 
012442 1114111 
012444 114""6 

"12446 022"'" 0U4iJ2 11"",,4 
0124'4 1'14"1 
0124'6 1"'0"6 

1!1124'" 211 '7l!J1Z 1,1556 
B124644 0411752 0"l!JI"'i' 
l!J1247" 1!1227"1Z 1774l1li 
l!J124;4 l!J0141!11 
l!J124'6 1,,4""6 

0125911 !'I 1 '703 l. '05'6 
012584 042703 0Sf1l00' 
"1251S 0227l!J3 07'411ll!J 
012514 111"1401 
012516 104""6 

012520 l!J8!1767 17111666 
012524 1'1014"1 
1Il12526 lU01!16 

A031i 

MOY 
C!.R 
Cj"R 

MOY 

tllS 
INeB 
DEC 
Ii!.' 
I'IR 
MOV 
DEC 
eMP 
BU 
iiI. l' 

eM" 
SEQ 
liL.T 

eM" 
DEQ 
WI.T 

MOV 
lIlC 
CMP 
I[Q 
wl.T 

MOV 
SIC 
OM" 
etQ 
"'loT 

TST 
lito 
Ill. T 

11l12531!J I!IU777 11!!131!12 
l!J12536 l!J0"e'" 1 '"2''' 
"12542 00"l!J17 1782;6 
B12546 l!JIIIS" 37 17"'76 

17127. OO~E:!!!I i HOY 
CI.R 
C:I.I'I 
CI.FI 

B125'2 121"''''''' 
l!J125~4 !!I0'2', 17"622 
"125." B22767 1UI1!I1!I03 17"614 
11112566 "81413 
1111257" "167l!Jl 171606 

OCKTC-A MACYl1',614 1-MAv-'2 UI23 PAGE: 6-:51 
OCI(TC 

SCOPE 
tNe 
CII!" 
BEQ 
MOV 

1il12574 01ll63fi11 ASI. 
0125h 916137 IilQIHi'1'4 01U.IU'~ MOY 
01261!14 1112767 018234 111118" MQY 
11112612 011l1116' 11"416 JMP 
812616 00'1167 :('''60 NxfsTI C\,FI 
11112622 012767 012632 111''''77111 MOY 

.Rl:T3I11,aI<T\lEc 
'KTlTA 
DnT~D 

iUTUP ABORt Rr;TURN 

il~I1'Ul.llr 1.0CHION '1'0 Ie: 4001l£SSEO 
iBIf OA'i",on09 1'0 NR PAtlE 

'DUTAO"'2BIIIIlJ,~4 ,"4 CONTAINS AOD~£lS 0' L.OCATION "'0 BE RE'CRENeto 'HRU KrRAEL jlAGE 1 
('C1RN ON 1<1'11-C 

DONU' 
•• " •• R1 
""11 "'UIIJ,,," ',.4 

"D~""SR2 
,+4 

'KIPCR1,R2 
,",R2 
,'1408,R2 
',+4 

'l(apaIU,R3 
",113 
"741111,,,:!! 
1 •• 4 

otauo 
',+4 

I(TST~,"KTvrc 
aKTST~ 
aSRIl 
.,1'5 

HItCNT 
n,NRcNT 
N)(TST 
NIICNT, Rl 

R1 

IOlTlp; O.TOe TO NR PA~t.8t=10UI.!5 ABORT 
i'ORN or' I(tl1-C 
iolTlP;oUO TO NFl ~AGE F'UCEO 
in) lBORT 
isht eON'tNTS 0" SRIIl 
('(JFlN or' KTU-C 
ICt!EeK UV~O CClNtENTS OF' SR" 

lUIII If,jCO""tChS~OUL.D "!AYE 1.0C!U;0 ON 
101TtPi D.1'OIl '1'0 K!IIINEL.' 0.,,, 1'10£ 1 INR) 
iN" t AOL T tHOU\;D Bf SEt 
IC~£el< SRi 

is-l I NCOIIIREChSHOUL.D I'IAYE 1.0ell£0 
iOl) tHt ABOR'tf,:O RtfEI'IENC!. 1oI1011eH AUTO. 
j i IIlcfllEIIEN'tO R' BY ONE 
idECK SRi 

;5_2 I N(:ORR£C'f SHOUl.D HAVE 1.0CREO 
iOA 1'Hl ASClRTED REPERENC!, CONhlNING THE 
I V'RtU~L AODI'IESS Of tHe !NI1'RueT tON 
i",llY!: eON'CNTS or ! -sp4c!! 1'01'1 ! TO R2 
l1'b MASK 0'''' THE ACC£SS KEY 
I'C~EeK IN81'RUCTlON SPACE POR 
iWITH ~iT' .. 2 HASKEC ort 
iK!PtiR! INCORR!C;.SHOUL:D NOT HIVE 
jarEN eHANQEr) 
i"!tlvr MN'!NTS Of ~-BP4cr I'OR '0 R3 
i'o MASK 0'''' THE ACCESS i<E'il 
icAECK OA" SPAC!! "DR 
jw!TH t!iTS " .. 2 HUilEO OFF' 
;KIIPOR! INCORREct. SIolOULO NOT 
iHlVE SEEN CloiANGtO 
I'MIK£ tlER,,uN THAT DESTINAtION 
il.tlCAnON WAS NOT IoIRIT'EN 
101TOB fO Nil! PAGE loIROTr: INTO 
it~E O!STINATION 1.0CAT!ON 
jC~ANG' I(+U-I; FAULT 
illllTURN TO CAUSE A ~UL T ON AN 
iUIiIEl(p!tT[O TRV 

iCtlUNT HOW MANY NR KE:VS IoIAYE BfEN TESTE:C 

j I' iLL: 3 HAVE 8EE~ fESTro, eR~NCH 
jO'HERWISE, CAI.CULAT[ "r"S~T '1'0 GET NEXT KEY 

NIII<EVS I Rll ,a.KsHelf ipot NUT NR KfV ON STACK 
.T£ST21+6,RETUI'IN 'PUT NEW stOPE LODJII ;'O!5F1ESS I~ RETURtoi 
TEST21.6 iJt:iMP '0 UECU,.E n:S'S WtT~ NEWT NR KE'! 
NRCNT 
.UST3h2, "ETURN 

Is~aw 'HAT CATI TO A RW PAIJE (lcf',6) WitHOUT MEMORV 
,MANAGI'!HENT TRAP tNABl.t SET NE t TWEII TRipS NOR ABOA'S 

11112630 1l!J441il8 
012632 11112731 "1il0831 177"111 
012640 0111'837 1'17776 
012644 11I1271il6 ",U8U 

0126'111 Ill"'"'' 171lJ15" 
1111260;4 312746 1!II1l08iJ6 
11112660 0".767 01l"'!!4 

1!112664 118'726 
012666 012777 1!113"26 17014" 
"1~6"o\ 0111'"'' 1'1/11136 
"1271!11l 11112167 12'2!12 1711,"4 
"1271116 111121111 023412 

012712 0111'27, 170106 
012716 11122721 12'2!12 
012722 PlIII!40 .. 
012724 Pl0'317 171lJ1l;" 
01273" 1Il41l1!16 
012732 "1II1l441 
1112734 017702 17111064 
012140 1"5377 i?'1ilIi:l6ll 
1112744 022702 QJ IlI1Jl1l 21 
"1270;" 1IlS141l1 
012752 1l!J4"1IJ6 

1!112".. 1122777 U"l!I27 1 '1IJ044 
012762 1liJ{411Jl 
"12764 1Il4111il6 

012766 "22777 1!112766 171!J1iJ34 
1Il12714 0"1401 
"12776 1"4"06 

013QJ1!0 1IJ22717 ,,7"'06 17111234 
1il13"il6 0"1-4l1Jl 
h311J11l 1041lQl6 

11J131il12 022717 2177406 1'0242 
01:051il23 ~11I1401 

I S~OIol 'HAT THE KTU-C: S14 TOS R!G JUERS CONTI NUl!: 1'0 TRACK. 
I TWE POR CORRESPOND I NG TO 'HE: REfE"ENC!: ! S CORRECT 

lNI'l 'HA T 

TEST31' SCOPE 

OK311 

HOY 
CI.R 
MOY 
CI." 
MOV 
JSR 

TST 
MOV 
CI.R 
MOV 
MOY 

INC 
CMJII 
IItQ 
DEC 
HI. T 
eR 
MOY 
aECB 
CM" 
BEQ 
WI. T 

CM' 
REQ 
10/1. T 

CHP 
BEQ 
HI. T 

CMP 
BEQ 
lolL T 

CMP 
REO 

.31,·1II5R 
UPS 
'I(STACK,S' 
aSRIl 
1116,-(SP) 
""SET!,!P 

(SPI· 
ilRF:T:51, aKTVEC 
'I(TSTA 

"\,DAO 'ES1' NUM8ER INTO TIolE OfSPI.AV 
iINITIALli!E: PROCESSOR STATUS 
iHilT!lLlU KERN[I. stAeK PDINT\':R 
itNITUUU SR(/) 
i!'OSH AW KE:Y ON SUCK 
I'M1K~ REFlNI'!L PAGE! RW. UNK II 
,'MIKE RERN[1. PAGr , 11101, ~)(nRN1L. 
iM11C[ 1l.1. OT~ER PACES RW, BANK e 
iRnTOR[ STAeK Po I NTE:R 
iSrTUP ABOI'IT RP;TURN IN CAS! 

'12'2'2.0t!lTAD i1~lTULlU L.OOATION TO BE REM 
.OtSTAD.2SII1lPJ, Rl I R1 CONTAINS vt R'UiL A[lCRtSS or 

,'l.OCA Tf ON Ta 8t RE'ERENClO THRCJ KERNEl. P 4 Gr 
.SRII I"(JRN ON K':I.1-C 
'12'252, (RI)+ iolT! TO AW PACE.S~OULaNIT TRAP OR ABORT 
OKIJ1 
aSRIl 

CONE3l 
,SRII, R2 
.SPI" 
.2\.Fl2 
, .. 

III', •• SR2 
,+4 

.77406,.KIPDRl ,." 

.7?4"'6"KC lt ORl 
•• 4 

io~ tRFtOR. TURN or' KTilooC 
jRi!::LoclTION 'AIL.rO TIoiRU KERN!:L PAGE 1 

SI YI' eON'~NTS OF' SRIIl 
tURN orr KTl1.C 
C~ECK SAyro CONtENts OF' SII" 

Sl'tlil INCORFIECT .. SHOULO WAVE 
tl'tACKI!D RE:F'ICR[NCE to OA'" S"A~E, 
PIGE' ~. IojIolICH GOT THE AtlORESS 
0' !IRQ! TO TURN orr I(Tl1;'C 
C~ECK SRl 

S"l INCORFlEOT.SHOUl.D I<E£P 
,.'hCKYNG (YEN "'tTw KTil.C a'" 
C~Er.K SR2 

S"2 INCORFlEeTaSHOUl.O TR4CI( (V!N 
Wt:lEN I<T11-C IS OF'r 
CHECK INSTRUCTION S"A!:E POR FDR 
1'HE R" PA!'iE REf(RtNCED 
K1Pr.lRi INCORRE:Ct.SHOULD NnT 
10/1',1, I'lEEN CIolANGED 
CHErI( DA'I'A SPACE 1'0" CO""ESPOIlOING 
1'~ THP: RW R!:F'ERENCE 



bCKTC." MACyii',614 1-MAY-'2 00123 PAGE '.32 
bCi(TC 

013022 104006 HI. T iK!!POR{ tNCORR~CT ~ SHOUlD NOT 
iHiVr iEEN CHANG£O 

01:5024 00111404 IIR OONE:31 
013026 042111 ""e"u 16777" REf311 ale U,.SR" iTORN orr I<TU.C 
013034 104""6 HL.T io~ TI To AW PAlIE CluSEO 

j A TII:4' OR ABORT 
US"36 016711 16'7'4 1677711 00NE311 HOV KTIT A "I(1'V~C i!!iSTOItE 'ItAP "E1'UfiN To c"Os!: ~AL T 
0131'Jj14 011!!077 i61766 eL.R 'I(T5T" iOIl AN UNEIIPECf£O tRAP 
01:50;11 ""'2177 16'7'0 eL.R tiRe illll1'lll.!II: IR' 
013d. "0,,,31 117716 e!.R .,IPS iillt'tliLtI[ PROCtSSO" nATOS 

,SMOW THAT A DATI TO A Rio! IIAGE (leh6) WnH "'ENOFl'¥' 
JHiNAG~MENT TRAP ENABLP: sU NEfi'WEIt tRipS NOR ABORfS 
ISHOW HAT THE KTU..C sUTOs RtG!StE~s CON'nNut 1'0 T"AeK, iNO 'HAT 
ITHE PDR CORRI:~POHOtNG - TO "HE REf.'EIliENCt IS CORREeT 

"13060 10<14"0 TE5132 i SCOPE 
iLOAD 'ES' NUHIIE!! !NTO THE D!S~I.AY 1313062 ral~737 000":52 17'5711 MOY nl"iI$" 

""30'" 1210'037 177776 eLR "PS iHl1tllLUE PROCrsSoJ!i STiTOS 
"":5,,'4 121127£16 ~ ,,0US£l MOV 'KIUCK,SP ill'lI'tIALIlr: I(ERNtL STACK POINTi!R 
01:510i1 1210507" 167720 CL.R .11111 ilNI'tIALI!£ SR" 
01:5104 "12H6 0O£1006 1'10 V It,·esp ) ipOS~ RW Kr'¥' O~ ST i.C:K 
£11:5110 £104767 "0'11;4 JSR ",,5£'\lP iMIKE: if[RNrl. PAGt: ~ RW, BANK 0 

i"llKf If[RN£l. PAG[ , AW, rx'[RNIL 
;MIKf 11.1. OTio!ER PACtS 11101 I BANK S 

013114 0"'726 Tn C8P,,,, iR!StoR£ S' ACK PO t Nt£R 
013116 ""27" 013260 16771S MOY .1II$T32,II<TilEe iSi!T!JP A90"t RETURN I N CASE: 
013124 ",,'S', 16'706 eLR .K STA 
B1313£1 012761 125252 i't!l2!14 HOY '1252'2. OEIT AD J'rAITIILIIC LOCATION TO liE RfAlI 
(:11:5136 012791 023412 MOV tOESTAD.2"'"",1I1 /Ai CONTAINS V!R'U1L A!50RE5S or 

il.OCATfDN '0 8E: REI"EnENcfD 'I'~RO KEIINfl. PAGE 
013142 0'27', 0010''1 1(17654 BtS '111111, "118 iTORN tIN K,u.e I SEi' HHGt 'R AlP ENABLE 
!/J131!" 022n1 125252 eM" '125252, (R() ... iolT t '0 '"'' "ACE.S~OULONI T TRA' OR ABORT 
0131;4 "014£14 etO OK32 
01:51;6 l!IIi'!l37, U1642 DEC ,s"e iON ERI\OIl, TURN or,. I<T11_C 
ill 13162 1,,4"£16 Io!LY· jRrl.ocli'loti 'AliotO fWRU REIINfl. PAGE 1 
013164 00"441 SR DONU:! 
""3166 ""''''12 16'6:52 OK321 "IOV .SRI,R2 i~lvr: eON'';NTS 0" SRI!! 
1111:5172 1033'7 16'626 otea "R8 J' URN err KTl1-C 
01:51'6 £1227£12 "01021 ClMP 11I1821,R2· ;C~EtK SAV!!D CONTENts OF' S~" 
"1:52i!i2 001401 II EO ',.4 
0132~4 184006 "L' is.s INCORRECTotSIolOUI.D WAVE 

i'heK~D RrrtRENCE TO I(EANP:1. OlTA SPACf. 
(,11i£ e. WWICH GOT TIolE A/;OIlESS 
,0' !RA AND "'MGT TRAP P:N4eL:E S~OULO BE sn 

Q!1:52B6 022777 0210021 167612 CMP U7"$R1 ,'CAEeK SAl 
""3214 "0~A91 BtQ ·,.4 
""3216 10401116 HLT J'SlIl I~CORAECT-SHOOLO I(E!:P 

i'I\ACK!NG tV!:N wnw I(T!:1.C 
01~22" 022777 0U220 16'60;1 CMP ;II"'SR2 icAEeK SRZ 
013226 "014£11 at~ .+4 
~132:50 1040''6 IoILT ;S"2 INCORREt:r.SIolOULO TRACI( rV£N 

iwrilE:N iiH~ .. C IS OF'!" 
013232 "22777 13714216 1721ee2 CMP "74£16"1< I IIDRl iC~Et:K I NS'RUC'! ON SPACE POR r!lR 
13132'0 00141!11 BEQ ' .... iT"E R'" PAGE RE:F'E:RE:NCEO 

DCKTC-A MACY11',614 1-M4V·12 ",£1.23 PAGE 6.33 
DCleTC 

""3242 104006 HI. T iKIpOR! INCORR~ChSHOULD NOT 
iHl YE BEEN CIoIANGED 

013244 "221" ,,"'1406 "'''IU'' CI'fP 11I1'4"6 1 '1(!)IIiOR1 jC~ECK DA," SPACE: PDR eORRfSPO/jD I NG 
"":5252 09141:l3. BEQ ',.4 i'l'o THE: R", RrrERENtE: 
"":5254 104"1116 loll. T iKepORt I NeOlllR!;C1' .. SHOULD NOT 

iHlYf !!EEN CIolANGED 
"132'6 111004''4 BR DONE32 
"1:5260 042777 "£19001 1.61536 REt321 Ble 1II1,.SR" iTCRN or" KTU.C 
1211:5266 104£11!16 HLT iolT t 1'0 R'" PAGE CAUSED 

i A TilA" OR .&oSORT 
"13210 0167" 16'''2 167536 OONE:32i HOV KTST A ,'KTYrC iRi:STO~E tRAP RETURN TO eMJsr ,:.,,\. T 
1'11:52;6 1'105077 16'534 CI.R 'KTSTA ioA AN UNE:l(P[CTEO tRAP 
0133112 £10'0'7 16"516 e~R .SAe ilIlI1'IlLlii![ SR'" 
0133ii6 0O"'37 17"'6 t:LR .,PS illll'tIlLlH PROCESSOR srHOS 

/SHOW THAT A OATO (NO DATI!') 1'0 A "101 PAGE (ACf'1I!6) WITHOUT ME:I<IORY 
I MAN4GtM£NT TRAP ENA8l.E SE' NE !T~E~ 'tRIps NOR ABORts 
I !iHOW THAT THE KTU.C STATOS RfG f S'£RS CONT t NUf TO TIUCK I AND 'HAT 
,THE POR CORRESPOND I NG - TO THE: REf-EAENcr I S CORRECT 

""3312 10440£1 nST331 SCOPE 
013314 012737 £1£1"'0:53 1775'" MDV '3:S,USR iLIlAD 'EST NUMBER !NTO HIE D!SPLAY 
1'113322 1'10'037 1'P7" Cl.R .,PS iINITl;(Lli!E PROCESSOR STlTOS 
0133i!6 121127"'6 0£1U,," HOV IIII<;STACK, SP ilNITllLlH' KERNEL STACK POINTER 
1!J1J332 ""'£177 161466 CI.R .SR" iItilI1'IlLli!E SR'" 
013336 £112746 £I£1I!1£1,,6 MOV 1116,. (SP) ipOSIol II", KEY ON THE SUCK 
013342 "1114767 096742 JSR X1,SETliP iMiKE ~ERNEL PAGE i RW, !'ANK " 

iMIKr. IfERNEl. PAGE '1 RW I n'ERNAI. 
iMiKr lL\. OTHER PAGES IIW, BANK III 

013346 005726 TST (SP)'" iRE:STORE STACK PO INTER 
"133'" ""2717 01351'16 1674'6 MOV IIIRI;:T3J,.I<TIJEC isrTUP ABORT RETURN I N CASE: 
0133'6 ""50" 16'454 e\.R 'KTSTA 
013362 "9'067 171!192 4 el.R OESTAD iINITI1LIi!E LOCATION TO BE RO'ERENCEO 
"":5366 ""2701 O23412 MOV IIIDESTAO",2011J0Q1. Rl JRl CONTAINS VIRtUAl. AIlDRESS or 

1.0cHION TO 8£ RE"ERENCED THRiJ KERNEL PAGE: 
""3372 ""'277 161426 INC .SR0 lORN ON K'l1-C 
1211:53'6 ""2721 12'2'2 MOV 1111252'2. (Ri'''' DlTo '0 Rio! PAGE.SHOULONI T tRAP OR ABORT 
"1341!12 ""'702 167416 HOV .SR0,R2 SlYF.' CONTENTS or SFH'l 
013411)6 105377 167412 DEee .SR" TURN OfF' KT11-C 
01:5412 1!1227ra2 0£10021 CMP 11121, R2 C"ECK SAVED CONTENTS OF' SR0 
01:5416 121£1141211 BEQ ,.4 
013420 104006 HL T S~0 I NCORRECr.SHOULO HAVE 

T~AtK~D IUF"I!:R£NCE TO OA TA SPAtE I 
PAGF: 0. Itjloll CH GOT TWE AODRE:SS 
or SRPi TO TURN OF''' KTh.C 

013422 "22777 ,,""027 161376 eMP 11121, 'SRi C~ECK SRl 
01:543" 13010401 REQ •• 4 
"1:5432 1e4"r<l6 HL T Sill I NCORRE:ChSIoIOULD KEE:P 

TRACK I NG tvrN W j Tiol KTh.C orF' 
""3434 022771 "134:54 167366 CMP *.,.SR2 C.:tECK SR2 
""3442 "01401 BEQ ,,,,4 
£113444 104""'6 ~1. T SR2 I NCORREChSIoIOULD 'RACK EvrN 

W~EN KTl1 .. C IS OF'r 
11113446 022717 "774136 167566 CMP 11117406"KIPDR1 C;WECK I NSTRUCT I ON SPACE PDR rOR 
01:5454 "0141111 BEQ ,." 1'AE RW PACIE RF:F'ER!:NCE:O 



OCMTC.A 
tiCICTe 

MAOYl1',614 1 .. "'AV-'2 IJlll12~ 1I1G[ 6-34 

0134;6 U4096 HI.'" iKtpOR{ INeORR~C1'-SHOU~O NOT 
iHlvr IlE!.:N CioiANGED 

81346. "227'" ".,"16 16""" CMP """U6,.KOIIDR1 l'cAEeK DAtA ,,,Acr fiOA eOIllRESIiiORO I Nil 
·1~"66 ""i"e:!. BEO ,." ifo 1'Hr' AN RcrtRENOt 
"13"," 111i111116 loll. T iKtlPriRf I HCOIIIR!CT .; "W" • U SIoII!UI.O 

16""12 
1st SE IINCI: 'AGE WAS W_U1'r:N INTO 

1Il13"'2 "22767 12U82 CMII UU;!!S2, DEST AD iM1Kf SUlliE TIoIA' fHF.: WRJi'E ~c'UlL.l.~ OCCUR~EO 
013511111 e0i""1 It; ",.4 
e135ii2 1940'6 loll. T iolTo '0 Rlil "AOE '11L.EtI '0 WlinE CORRECT L.Ocn! ON 
013504 ell"""" 8R DONE:!3 
tIl1:!'''' 8427'17 0111""11 161311 REf:s3 i BIC U,tSRfJ iTURN Of" l<T2.hC 
til l3.,!" 1s.ee~ J.«.T ioiro '0 "II "AO£ C1USEO 

Il13516 0167'" 16'31" 16.,3U1 DON[331 MOV ICf'U,'I(TV!C 
(A TRAI' 0111 A80lU 

aloes!.: !l!AL.T .R~nol\[ 'RAP "ETURN TO 
I'l13524 00'S"" 16"3~6 CI.R IKTSTA joll AN UNUPECTEO 'RAP 
tIl1:'J,:'J' fJll'''''' U'2'S CI.R ,SRI il~lttll.lIl!: SRI 
I'l 1:'J 5:14 88!1l3" 1"716 01.11 "", ilfilITllL.ur 'AOC[990111 IUTOS 

,SHOW 'HAT A DATO (NO DAn") 'a A PIli PAGr IAo,.6) WiTH HEMORY 
I M4NAGIU1!NT TIIAP ENAel.~ SEt NE,tVEfil TRipS NOR ABORfs 
, SHOll" 'HAT THE KTU-C STA'OS R~G 9'EIIS tON"! NUl!: 1'0 'PlACK, INO hl.H 

0135411 
,fH; 'fA C::ORIIESPONOING - TO 'HE Itt'r"ENC! IS CORAtC'I' 

1"""11" TUTU SCOPE 
81:'J5"2 "12737 11"11":5" 1"'" MOV n.""~A h,i!lAO 'ES' NUMBER INfo TWE efSfll.AY 
"13';8 ""'0:'J' 1117'6 elL II •• PS i I NIt! lL. ur: PROCESSOR ST Has 
11I1:'J5~4 111127"6 "lillie" MOY 'KIUCK,SI' ItNITllL.J1E Kt!lN£1. STACK POINTtR 
"135611 "8'"" 16'240 eLR "ltll tINt'l'llL.Ur IIIAS 
tIl13564 "12746 """"1'16 HOY ,II.,-(S') I POSH fIIW KEY ON STlCI( 
til l35?11 I'lll"76' tIlll6'14 JSR "',SETI,IP ;MIKE: ~t:RNE:L. P.lGS: l 11101, BANK " 

(HIKE: !fERN!:\, PACE , RII. U'ERNIL. 

I'l1351. 
J MiKE lL.L. OTHER PACES IIIW. !'lANK " 

80'726 TST (SII). iRES'toJliE STACK POlf.lt[R 
"135;6 1'1127" 1'113736 16'12::'1" MOY III "ET:5 " l'I(TVEe iSfTUP ABO"T Ar:TUR~ IN CASE 
I'l1:'J6ei14 1118'"'' 16'226 CLII .I<TST A 
"1361" 8"'''61 16"'6 CI.R OEITAO jl~tTllL.IU LOCA1'lON TO liE WRIUEN INTO 
11113614 I'l12701 02:'J"12 MOV III OUT AO.:!"""". 111 .Rl CONTAINS V!RtUIL. AeDR[SS or 

il-ocHloN TQ Bt IHJ'EIl!Et.lCfO "~RO KEAt;£\., PACE 
01:'J628 tIl127'" 011111;';1 16'116 MOV '1'1111,1151111 !'tURN ON KTl1-C, MMGt 'RAP ENAIlL.E SET 
til 1:'J 626 111~721 12'2;2 MOV '12'252. l Rr) ... JOITO '0 Rill PAIlE-GHOUL.1i NO' TRI, OR ABORT 
"13632 01"11~ 167166 MOV .SRII,R2 jSlv~ eONTI!:NTS 0' SAil 
013636 if"3"" 16'162 O~CB .SR, i'rORN orr I<T11-C 
"13642 022102 IIlllU21 eM" '1I'21,R2 jcAEeK SAvre CONTENTS or SA0 
013646 ""1"01 Ito ', .. 
"1365" 11,.0116 1011.' is." I NCORREChSHOUI"O ~AVE 

i'AACKfb RE,.fRrNeE TO o.tA sPAeE, 
jpIGE e, WWICH COT TIolE AOD~ESS 
io" SRil, AND MMct fRAP EliJA!!Lr SHOUI.D BE SET 

"1.:'J6;2 022777 0801127 167146 CHP .~7"SRl jet:l£cK Sill 
Il1366" Pl81401 BEQ ~ ... " 
013662 10411106 IoII.T iSlll INCOAR£ChSIolOULD KEEP 

itAACKtNc EVEN wlTW I(Th-c orr 
"13664 022777 U:'J66" 16'1136 CH" 1I"'SR2 iC"£tK SR2 
013672 0il141!11 IlEQ ,." 

DCKTC-. MACYll',614 l-MAY-72 021123 "'GE 6-35 
DCKTe 

013674 1841106 HI. T iS1I2 I NCORAEChSIolOULD "IUCI( EV~N 
iWI!lEN Ktl1-C IS orf' 

"13616 1122777 ,,174ei16 167336 CMP .11""6,IK I 'DR1 jC~ECI( iNSTRUCTION SI'ACE PM rOR 
"1:'J70" 1IJ1I1 .. 01 SEQ ",." ifAE RII PAIlE RU't:RENCEO 
0137"6 10"0116 loll. T il(lPOR{ I NeORREC'I'-SHOU~D NOT 

ilollvf llEEN CIolANGED 
013710 0227'1" ,,7'5iU 1673"" eMP 1II,."fJ6,IIICD"DRl iC~Er:K DiU. SPACE '0111 COIIR!SpOAD 1 NC 
01:'J716 I"H "" 1 ,EO , .. iTO Tl1f RW RE:r[RfNCE 
0137~0 1IH II III 6 loll. T iK!!PORi INCOARfCT ~ "W" BIT SHOULD 

iH1V~ SET 
013722 022767 12'2'2 167462 CM" *12'2'2, OEST ~D iHIKr !lUR£ THAT THe: WRtH: AC1UHL'f OCCURRED 
01373" 0"1401 IIEQ ,." 
013732 111""fJ6 HI. T ;OlTO 'to AN IIADE rAIloEO to WRlf[ CORRECT loOClT!O'l 
0137:54 0SfJ40 .. 11'1 OONE3" 
01:5736 11142777 0"01l01 167116111 RE134. 8lC 'i,.SRfJ "TURN orr KTU_C 
013744 UJ.006 WI. T iolTO 10 AW "ACE Ci.USEC 

j .. TRAIii OR A80llT 
"13746 1'l16717 16"064 16'0611 00NE:!4j MOV KTSTA,'KTV!C iFl!STO"E 'RA" ~EtURN TO tAClSE ~Alo T 
8137"4 tIl",,,'7 16''''6 et.R .KTSTA ioA AN U~El(P[CTED 'R"P 
01376" 0111,,,77 167114111 CI.R 'SR" ilN!'tt1L.Il£ SR~ 
"1376" "",,,37 1717;6 ct." IfPS ilNl'llLllt IIROC[SSOll nATUS 

.SHOW tl1AT A DATI", DA!O Sr'QU£NCf: '0 A RW PACE (AC'.6) WIT~OUT MEI10RV 

.MANAGEMENT TRAP EN.lBI.E St' NErtA£" tRAPS NOR ABORts 
• SIoIOW THAT THE KTU-C !ITA TOS REG fSTEIIS CONT I NUE '1'0 tRACK, lNO 'HAT 
JTHE POR CORRESPOND I NC TO THE AE'E"ENCE I S CORREcT 

"1377" 1S""1!III TEST:55 i 8(:01'£ 
013712 012737 """o3' 117570 MOV 113""SR "L.OAD 'ESt NUMIIER fNTO TIolE Dts~L.AY 
01'0"" 00'031 i 17716 CLR UPS "lNITI~Lli!£ "ROCESSOR STATuS 
01'1104 012706 I1J0U8" MOV .KSUCI(,SP iINlTIIL1i1!E I(ERNEL. STf<CK POINTER 
"'1 41'l1ll ""'"'" 16"01" CL.R .SRI itIiITtlL.li!£ SR0 
"14014 0127"6 001110116 MOil ,6,-(SP) ,IIUSIol RW K~Y ON THf STICK 
81 402111 1Il0.767 I'l1!l6264 JSR ~."snl,lp iM1KE R£RN!:L. PAG[ i "101. flANK e 

iM1Kr ~ERNEL. PAGE , ~W. EXtERNlL 
iMIKF XL.L. OTHI:" PACES ~W, !lANK" 

"1"024 ""5726 TST (5P)+ iRts'Oll£ STACK PO 1 NTE:R 
814"26 Ql12777 1il14162 167"fJ0 MOil .RETJ5, ,I(TVEC istTlJP ABOIllT R!!:TURN IN C4S~ 
tIl14"34 1il"'077 166776 CL.R .I<TST A 
PJ1 4 1i140 ""'11161 1613<16 CL.~ O[STAD i HI! "lu i![ 1.0CAT I ON '1'0 !IE RrrER(NC[r.i 
014"4" 1il127U il2341 " MOV .0rST AO+201'1112. R-4 IR4 CONT41NS VIRTU.L AIIDRESS+2 or 

LOCATtON TO BI! RE'ERENCED TIolRO KERNEl. PAGE 
fl!1<1111"" ""'217 166150 INC .SR" TORN ON I(Tl1-C 
Il1 4"0;,, fJII'24" INC • (R", OHIP; OATO TCI JIll PAGf-SHOULDF.!IT 'RAP OR AB~RT 

1il1
4
"" 

0117"2 1667<12 MOV .SR",R2 shr. eONU:NTS or SRII! 
I'l1 4062 111,,,17 166736 CI.RB ,SRIIl 'ORN orr 10U_C 
01 4 066 02271'l2 I!J0Iilll2l CM" '21, R2 Ct:lECK UV!':D CONTENTS OF" SRIil 
014m72 "11114"1 !IEQ .... 4 
eI1 4 074 1111 "0 il 6 lolL. T s~e I~CORREC:hSHOULD I1AvE 

i'''AcKro II!:P'!:RENCE TO OAh SPAtE, 
plGr II!. WI·qr.H GOT TI1E "!lD~ESS 
or SRI'! TO TUR~ or" KH1.C 

01 4 "76 "22717 011lZ"27 166722 eMF' 1127.IISR1 C~UK SRi 
01AHA 1'l"14~1 !IEQ , ..... 



OCI(TC.4 M.4Cy11',614 i .. MAV·"2 1121123 PAGE 6-36 
OCt<TC 

21141116 1"~i"'6 lolL. T SAl % 'lCOAI'IEChSiolOULO KEEP 
'tIIAt:KfNO EVEN loin" I<TI1':'C Or!" 

2114110 "'227'7 914110 166112 OMit III', ,IISR2 eA£t:1< SR2 
"'1"116 ",,!oI1/I1 au ',." 
211"12" 11'140"6 IoII.T ,'S1t2 t f.JCORAECTioSioIOIJLD TRieR EVfN 

"14122 1121l7'77 ",'4B6 16111.2 "'41116,'1( H10lh 
(WAEN Rta.c !, 0'" 

CHP ,~~£el( INSTRUCTION SPACE PM reR 
91'1:5" lIet4"1 11;;0 ',.4 j A£ RW PAGE RtF'ERENCEO 
914132 iii ,till '" IoII.T iKyp5R! tNeORR!:ct .. 8HOU~O NIIT 

2122777 
(HlVl 9E£N CHANGED 

"'141:54 ,,""!lAi6 16" U iii CMI' ,115"'6 •• I<D"OA1 tCA£CK DAh SplCE tiCR eOIlR!sJiiiO~DINl'I 
91 4142 ""1401 BtQ ',.4 I '" 'Ii!: RW RE'ERENe£ 
91 4144 UI~0Q)6 WI. T il(tiPbR{ ! f'lCORRECt ,; "W" 8 IT SHeULD 

iHXVr aEEN st't 
THE iNS'I'IIUCTION 014146 "'22767 ,,21Q19Bl 167236 OM" il,DESTAO iM1Kr. e£Rh 1 N THAT WAS EXECUTED 

"141;4 "'''i411l1 IIItQ ' •• 4 
"141'56 11114""6 \ofI.T ;oHlp; OATO TO RW PAGE fi!IIN'T EXECUTE CORRECTL. Y 
e1 416ta ''''''1'1404 91'1 OON£3, 
014162 94!711 "'00991 166634 REt:'5,i IIIC ti,.SR2I ifDRN orF' I<TU-C 
21141 '0 1f14006 IoI~T ,'olrtp; 01;'0 TO "'" PI;Gf /:AOsrD 

i I; TRAIi OR AlOIn 
11114172 9un1 166649 16~634 DONE35i MOV KTST A, III(TveC iRfSTolIE tRAP REtUIIN TO eAr.JS!: ~ALT 
1111..209 005071 166632 el.R .KTSTA iOA AN UNEXPECT£O fRAp 
1/J14294 0111150'1 1666~4 OI.R .SAe jjNltlAi.IU SR0 
91 4210 "'0503' i"'7~6 CI.R .#PS i HU't ALl ilE PROCESSOR IT iTOS 

,SHOW tHAT OATIP, DATO SEQOENct '1'0 A RW PI;OE: ("CF';6) IUTt:! ME:MORY 
I MANAGEMENT TRAP tNABl.1!; 9ET Ne:ttHE~ 'Rips NOll! ABORts 
ISAo", tlot"T THE I<TU,-(: sn,fOS RP:G!S'E~S CONTl"lU~ TO TAAC'K. lND 'HAT 
ItAE peR CORR~SPONr)lNG TO tHt: REtEIIENC£ IS CORREC't 

91'1214 1044OO TE9136 i SCOPE -
11114216 912731 1/J1:I0036 1'1"511:1 MOV n6'''~R iL.!.lAO 'EST NUMB!:;R 11011'0 T~E OISilLAY 
914224 91115133'1 1.,17;6 CI.R •• P$ jI~ltllLIi!E "ROC£SSOR !THOS 
91 42:10 012706 90101119 MOV iI1(SUCK,SP l'INlhfLIlE 1([IIN£1. shel< PIIINT!R 
914234 90507'1 166564 eL.R '8R, iHlltI L.ln SRI!! 
11114240 912746 90021B6 MOV 16,.( SP) "OSH liw t(I!Y ON THE SUCK 
914244 "'94761' ",0Ud JSR ",,$£TYP "MiKe: R£RNtL P1G[ ! RW I SANK ° 

(MIKt RERNfl. PAGE' qW, rX'£RN1L 
,M1Kf 1L1. OTHER PAGES RiI, !ANI< 21 

!l14251il 01il5726 TST ($P). iF!~s"oIlE STACK PIII~tER 
"14252 11112717 "'1"412 1645!!4 MOV IIIRtT36.IIKTIJEC jl~TUP ABORT RUURIii ! N CAS! 
01 4260 905977 166552 01." III(TSTA 
914264 "'05967 161122 CI.R DESTAO iINI'tIlLIi!f I.OCATION TO !iE RtfERENCED 
eJ142;9 91270' "'2:!4i4 MOY 'OUT AO.2IUle2 ,115 I R!! OONT #,I NS v I R1'U1L A!)ORf;SS+2 OF' 

jLocAtION TO BE REfERENCED T~RO KERNEL. PAGE 
014214 0127'77 0U0j2J1 ifl6522 MOY .~t!l81,IISR0 iTORN ON K'11-C, "'MGt 1'RI,' ENA8LE SET 
0143212 11I9"J245 INC .!"51 iDXTtP~ DATO TO RW PAG!.SWOULO~'T TRAP OR ABORT 
"143i:!4 017702 166514 MOV .SRID,R2 i$Jvt:: ONtP;NTS Oil' SR" 
ri14319 04217'7 900901 16651il6 etc '~"SR'" ;TORN OF'F' KH1-C 
014316 022702 00!021 CMP 111821, R2 ,'cAECK SAVED CONTENts OF' SRIII 
1lI1,4322 I1JI:I1401 BtQ ... 
014324 1 13 'I 9 11J6 HI. T iSII0 ! NCORIIEChSHOULD ioIAVE 

i1'!lACK!D REFERENCE TO OAU S¢'"eE, 

OCKTC.A MACyh',614 i-I1AY-'2 111012:1 PAGE 6-37 
tiCl<TC 

jpAGf 01. i/IolICH GOT THE AOOf'l[SS 
iof SRI3, AND MMGt fRI;P EN4~LE: SHOUI.O BE SET 

1314326 922777 11J£I"'021 1664.,2 CMI" '2' ,'SRl iC~ECK SRl 
01 4 334 13914"1 !lEQ ·,.4 . 
11114336 194096 IoII.T ;Slil I NCORRECT-SHOULe KEep 

iTIIACK hG E:VEN lot i TA I<TU';'C OF'F' 
014349 922777 2l1434i' 166462 CMP III', "S~2 icAECK SR2 
014346 ""l1411J1 !IEQ ..•• 
9143;9 113049"6 IotI.T i5ft2 I NCORRECTwSIoIOIJLD 1'R4Cf( E:V£N 

iW~EN ~T11.C IS OF'Ji' 
11114352 922771 ta77406 166662 eMp .'774"'6 ,III< IIIOR1 iC.:tECK INSTRUCTION S",leE POR rOR 
01431>111 901401 !ItO .. ' i'tA!:; R\.! PA!lE REF'(RfNeEO 
914362 194996 HI.T iKlpeR1 INCO~RfCT .. SIiOUL;O NOT 

;HiVE BEEN CIotANGEO 
914364 022777 977596 161>679 CMP 1117750(1.III<OPDR1 ;CA£CK DAtA SPACE PDR COI'lRESI'iOJlO I NG 
1314372 ""14"1 IJEQ ,.4 iTO tHE RW R£F'l:RENeE: 
"14374 1049~6 loll. T "I(~POR! INCORRECT ,; ~iI" !!n' SIiOUl,.O 

;lilv@: (\EEN SET 
1!i14316 02216' ",0B0e1 16'006 eMP '1,0E:51'AO jMIK!: erR'f A I N THA T THE I 'lSTRUCT I ON WAS EXECUTED 
1111 4 4"'4 9914"1 BEO .. " 
91 4406 104996 HI. T ,'olTtP; OATO TO Riot PAGE OleNiT EXECUTE CORRECTL. Y 
11114419 090404 eR DONE36 
11114412 11142111 "'9"'901 1664,,4 RET36, !'lIe '1,IISR0 ;TURN OF'r KHhC 
2114429 1040"'6 HLT ;OlT!p;oUO TO RW '"AGE CAUSED 

iA. TRA," OR ABORT 
11114422 "16711 16641O 1664,,4 DONE:!6 i MOV KTST", -KTV[C jRtstollE tRAft RETURN TO CAOSE AAL. T 
"1443" 99 "Jill" 7 166402 OI.R III(TST" iOf/ AN UNElCPP:CTE:D TRAP 
1/J14434 "05911 166364 CI.R .SR9 iljill'tllLli!f SRQ) 
"'14449 "'9!J937 171776 01. 11 UPS ilf/ITI1LIi!E pROCfSSOR STArOS 

,SHOW THAT A DATII'. DATOB SEQUfNCE TO ), Ril PAGE ("0F'.61 W!'rHOU' MEMORY 
I MANAGEMENT TRAP ENABl.t sE' NE ITHEIi 'tRIps NOR ABORts 
I SHOW 'tH-' T THE I<TU-C 5U TuS R£G I S'ERS CONT I NUf TO TRACK, 1ND 'HAT 
,tAE J!iOR CORR[SPOND 1 Ne - TO 'tHE I'lEtEftENCE I S COR~ECT 

"'14444 104408 TEST3' i SCOPE 
914446 912137 91il0£137 177570 MOV *37 ,II*~R il.OAO 'Est NUMBER INTO TIolE 0 I S"LAY 
01 4454 09!!037 i 71776 CLR UPS j INI'I'IIUi!f: JtROCUSOA STATUS 
014460 012796 "U £I ",III MOV IiII(STACK,S,. i IN 1 T I III i!t I(ERN£L STACK PO I NTrR 
91 4 464 99!1077 16633" CL.R II $R III 'INI'l'!1LTi!f SR2I 
914479 "'12746 1'IlII0006 MOY 1!16, -(SPl ipOSH "101 KEY ON 'tH! ST ACK 
914474 094761 "III"J 61 £I JSR "',StT\JP j.l1l<£ RERNtL PAGE: { RW, SANK 0 

,MIKE: ~ERN~L. PAGE: , RW, I"X'ERN1L. 
JMIKE: ILL. OTHE" PAGES "W, fUNK III 

9145L'J0 91115126 1ST (SP). iR£S'OliE STACK PO INTER 
11J145"'2 912777 1!114636 16!>324 MOV _RET37,III<TVEC iSP'TIJP ABORT RnURN IN CASP: 
"'1 451111 111""971 166322 CLR IIKTSTA 
"14514 "-I0!196'1 166672 CLR DESHO ilN!1'llLli!E 1.0CA'tION TO BE REn:RENeED 
1!i14520 ~1272l3 ",23 413 MOV IiIDEST 40.29U1. "3 JR3 CONTAINS V!R'U.L ADORESS.l or 

LOCA'!'! ON TO B! RE:'ERENC£O TI4RO KE"NEL. P4G!: 1 
1'14524 "0'271 1662'" INC IISR9 TORN ON KTll-r; 
1!i1 4530 10'343 DECB ,,(R3) 01Tip~ OAToe TO RW PAGE.S~OULDN/T TRAP OR AM"''!' 
"14532 1!117792 166266 MOV fSRIl,R2 sl VI" tONTENTS or SRI!! 
11114536 11'1'377 166262 OECS ,SR9 TuRN orr KH1-C 



014542 1Il227r1l2 /IlBU21 
01 4'.6 IIlrlli4r111 
1B14'~1I U."B6 

0145'2 02~7" BIlIIU7 164146 
1ll,45U 0111481 
014562 180118116 

014564 0227'" 0H'64 166230 
Q114572 1f{401 
014514 104""6 

1211 45;6 "22777 07'4l!i6 lU4~6 
11l1."6iii" 'IH481 
0146116 184a"6 

03,461" 2122777 217,.,,,6 166444 
13,4616 2111!:401 
014628 1B41111116 

CMP 
IEQ 
IoII.T 

flJ14622 2122767 081113'7 1U'U CMII 
03,"63111 081401 SeQ 
flJ14632 1B4"1II6 loll. T 
114634 0"9""" DR 
014636 1!I42177 III "" " iii 1 1661611 REfJ'i UC 
014644 U4111!16 loll. T 

01 4646 "167'7 166;1.64 1661611 OONU71 MOV 
03,46'4 1II111"~'7 166196 CL,R 
1146611 0a'0"7 16614" ct.R 
014664 "aSIII31 1"716 CL,R 

.,,,.,6,.1< I "OAl 
',.4 

.''''''6,.I<Ol'OR1 
', .. 
U17,DUTAII ',,,,' 

KTITA,'KTY!!C 
.. KTST A 
'IA" 
.. PI 

iC~EeK SAveD CONtENTS or Sill 

i5"8 I NCORRECT-SIoIOIJLD IoIAVE 
jUACKtC Al:r!Rf:NCt to OAh SPAe[, 
I'ltaGr. I, 10110110101 GOT THE A!!OllESS ,0' IRI TO TURN 0" lC,\,h.c 
jC~E~1< 5111 1 

.. ,"1 lACORREC'"'SIoIOUUI IolEEP 
itlllAeKfNC EYI:N WIT~ I(Thioc orr 
I'¢A£CK IR2 

iSlt2 INg.oAfilEChSIoIOUI.C 1'RACt« ~YrN 
jlil~tN Rtl1-C !II 0'''' 
iaAEbK iNSTRUCTION SP4eE PrlR 'bill 
ittaE RU PAGE Rt"~RENCEa 
jKIPOFll INOOIIREct.IIoIOUt.:O NOT 
jlollvt 6EEN CIolANGtD 
(CI:'!£eK OAU ,p"ell: iJDII eORRU"O~OINO 
I '" 'HI! RW Ittr!:FlI!NbE 
iK!5p5Rt !Na~flR!Cf ;. "101" R!1' SHeUI.O 
iHIYE ~EE:N lIT 
iM1Kt !!tRtUN '\'HAT tHE INStfllUC'ION WAS EXECUTED 

joU!,.; OAT08 "0 RW "ACE D!ONi, E)(~CUTE CORRECTI.\' 

;TORN orr KTU.C 
iolT! Pi OA'I'08 TO All PACE: C1U5Ee 
j A TIlA" OR AIIM'\' 
iRUtOIlE 1'IIAP RETUJlN TC eAOSE: AAL. T 
ioA fN UNEXPECTED 'RAP 
ilAI llL.Ur: SR" 
;1Nl IILIiI! 'ROCESSOR unus 

,SHOW 'HAT A DATI'" OA!OB S[QutNeE TO i R", "4Gt CAer,,61 1011'101 M!MOR'I' 
IMANAGEMENT TRAP ENABL.~ SEf NUTHE:1iI tRipS NOfil .eOR'ts 
i S"OIil tl4. T THE KTU.C ~TA 1'0$ RII:G r S'E~I tONT! NUf 'to TRACK, It.!O 'HAT 
ftHE "DR CORR[~PONOING TO 'HE fIIE"E"ENcr IS CORRECT 

2114670 111144"11 
11"672 03,27:51 o "'Ul4111 1'7"111 
01 4 711l" ""'1131 17'17;6 
03,47iii4 0U7"6 IIlU"e" 
01471111 0815877 166118 
014714 0127"6 1Il01iiJlIS6 
flJ14728 11104767 011'364 

01 4 724 ""'726 
014726 fIl1217 , 01'11164 1641011 
"1 4734 "0'8" 166816 

TEIU.' 100,,11: . 
MOV •• ", a,9R 
C1.A a.IIS 
NOV .KST .CI<, SII 
CL.R ,SRI 
MOY '6,.(81'1 
J$R ,,,, SETUII 

iSflj" 
IIIRtHIII ,.1< TVEC 
'KTSTA 

iL.O.t'J '£5' NUMBE;A t NTO nlE D! Sill. ..... 
i!NIU1LlU 'RDCESSOR ITATOS 
iINI;llLliU: I<E"N£L. Suel< POINT!R 
iIFlt'llLli!1! SRIl 
J'P08~ "W I<ty ON THE SUCw 
j111K~ RERNEL P1G! { RW, fUNK I1J 
iMIKt IIIERNfL PAG!: , RW I P:X'ERNIL. 
iMiKE 11.L. OT~EII "ACES RW, 9ANK III 
iFlUtO"E S' ACK POINTtR 
isnup ABORT RUURN tN ciSII: 

014"'" 0111,.,6, 166446 

'l'5T 
'lOY 
CLA 
CLR 
MOY 

DEIT 1.0 i nHt IlL. tal: 1.0CAtr ON TO liE AEnlRENCEO 
"3,4744 "1278' 11123413 

CCI(TCd ~1ACYH',614 1-!oiAY.'2 IQlI23 PAIIE '-39 
OCKTC 

rIl147"11J U2777 U1081 16611)46 
11J1<17;6 10'318 
11.1147t.i1J 1111'711.12 166111,U 
11J1"764 10"3'1" 166"34 
11.13,47;111 111227212 2!11!1II!U 
1!13,47H 2111114 I1J 1 
11114"6 18481116 

11.11'l1Jiili1J 022717 11J1II"'2' 16682111 
1111'11.1186 8U4U 
81"811 111141116 

81'11112 "22717 U'lIIi2 16681" 
01'''2111 "111141111. 
1111""22 18 "" I1J 6 

1113,"024 11122771 011406 166210 
1111"032 1111I14U 
01503" 184"86 

83,'11136 022777 0'''06 166216 
01"11"4 0111iARJ1 
01"11146 1114ilf116 

MOil 
OECB 
!!IOV 
0[C9 
0/11" 
IItQ 
HL.T 

CMII 
II(Q 
IoIL.T 

0/1'" 
BEQ 
I-II.T 

CMP 
IIEQ 
Hl,T 

CMP 
BEQ 
lolL. T 

01""'111 "22767 1774111" 166334 CMP 
"1"0~6 111111401 B[Q 
03,5"611 U,4006 HI. T 
03,""62 11J8041!J4 9R 
11"11164 042771 "'I"!'lIIil1 16",32 REh2l1 81 C 
01"11172 1111"111216 lolL. T 

01"0;" 116771 16"'36 
11115102 111111'111" 165730 
01"1186 0111!1"" 16!1712 
01'112 011!1837 1.,7"6 

16"'32 DONE4f/1i 1'1011 
CL.R 
C~R 
CL.R 

'0IlTAO .. 211J1IIII1, Rill 'RPJ CON'\'.41 ~S YIRtU1L. A150RESS or 
jI.OCiT!ON TO ae: IItE'EIitENCII:O twRO I<EI'tNEL. PAII[ 

~ 

Ull1,aSIIII 
,RII 
""",R2 
.IR8 
UIl21,F!2 
', .. 

""SR2 .. " 
'''~06,al<! ilOR1 ',." 
1II"'11J6,.I<D"OR1 ,." 
IW1 77"00, OUTAO ,." 

I<TIIIT ./'KTY!C 
aKTSTA 
aSRe 
.,PS 

.TORN ON 1<111-C, S!T MMII' UAf' ENABL.E 
jolT!,", OA'08 TO Rw I""CE';SIoIOUl.fiN' T TRAP OR A!l:l~T 
;slYE CON1e:NTS or SRr! 
itURN bF'r ICTU.C 
iC~EeK SAllro CONTENTS or SII0 

jS~1I INCORRECT-SHOULD IoIAYE 
itltAelCtii RE'tR£NC£ TO OA 1'A SPAeE, 
ip~e;E II, WH ICt; GOT THE ADORESS 
iO' SRII, AND MMGT tRAP ENA!!I.E SHOUI.O BE SET 
icAEel< SRl 

jS~l I NCORIIEChSIolOULO IeEII:P 
;tRACI< !NC !:YP.:N 101 t T~ ICT{1.C orr 
jcwEelC SR2 

is-2 HICORREChSHOUI.D TRiCI( rV!N 
ilol~EN ~1'l1-C IS or' 
iCHECK iNSTRUCT ION SPACE PbR rOR 
jfAE RiJ PAGE R!:rE:RENCED 
iKTPOR{ INCQRRECT-SHOU\.:O NOT 
iHlII,. 8EEN CWANGED 
jC~ECK DATA SPACE PoR COIIIR!:SPOAD I N~ 
;TO THE: RW REF'I:RII:NCE 
iKfipbR{ I NOOIitRECT • "101" tllT SHOUL.O 
;HlY!: !ttE:N SI:T 
;MiKE etRUIN nUT TIolE INS1'RlJC'ION WAS EXECUTED 

;OlTlp;OA,oa TO RW PAGf "A!I.£O TO fXECUTr CORR(CTL.Y 

;lORN brr KTU-C 
iolTlP; OAT08 TO RW PACE C1USE:O 
j 4 TRAil OR AIIORT 
;RUtoIlE TRA" "ETURN TO CAUSE AAI. T 
io~ AN UNEXP£CT[D 'RAP 
,tNlttlLlU SRe 
iINltllL.UE PROCUSOR STATOS 

ISHOW THAT OAT! TO A RRWT IIAGE CAC'.;" IoIIT~OU" M[MORV 
IMANAGI:M!:NT TRAP tNABI.E 5£1' NEITAER TRipS NOR 'BORU 

01'116 11144U 
1111512111 0127:57 0U041 1"".,111 
11115126 1111'"3' 17"'6 
01 5132 U2706 0f/I111JU 
11.11"136 ta III 'liP 7 165662 
1111"142 012746 l1Iel1lf/ll1J4 
"15146 11J1II416'f tal1J'136 

ili1.515,! 1ii1ii512ci 
0151~4 012777 015314 165652 
t1115162 0"!5li177 1/1565 III 

I SHOW twAT THE KTU-C SU TOS Rflll stEIltS CaNT I NUr: '0 TR.eK, 
,THE POR CORR[!IPONO I Ne; TO THE: REfE"ENC! IS CORREC'\' 
TESTHi SCOPE 

MOY 
OL.R 
MOil 
CL.R 
MOV 
JSR 

r:; T 

MQii 
CI,.R 

1II":1.,.,9R 
UPS 
"KSTACK,SP 
a5"11 
,,4,_($P) 
"7,SETliP 

esP) + 
"Rn~llaKfIiEC 
aKTSTA 

L.OAO TES~ NUMBER I NrO TwE C !S~L.AV 
l"'ITIll.li!!: PROCESSOR ITHOS 
IN 1 Tt ll.! at KEIlNEI. SHIlK PO I NTfR 
INrtUl.li!r: SRII' 
PuS," ~RWT K£V ON shCI< 
MIKE i!ERN[L. PAIIE 1 RRWT, !!ANK III 
Mll<'-' IiERN!:L. PAGE' RW, [X,£IIN1L. 
M1KE' ALL OT,"ER "AGE!! "101, 'HNK " 
Rr5TO~E STACK i"~lNtER 
SP'TUP ABOIH RtiUR'l IN CAS!: 



oCi<Te.A MACY11',614 hMAv.', 0111123 P1G£ ' .. II 
OCICTC 

11115166 01276' 1~5252 1662U 
fIl15114 fIl127f1l1 fIl2:14f2 

1U'5208 0115277 1n6211 
fIl15204 fIl2212:1, U!J2!l2 

fIl15218 fIllI!4114 
11:1,5212 fil'''311 16'606 
fIl15216 1 fIl4 111 III 6 
fil152il1l 00fil44:1. 
01'3222 fill. '711l2 1(,5576 ol( .. i i 
fil152i6 1053'" i65"2 
fill"232 fil22711l2 fIl:l.l!lS21 
015236 fIlil!40:1. 
fIll!!1240 l'HfIllll6 

015242 022717 0illlJlIli" 165556 
fil15250 0014£11 
fil152!2 1£'''111 III 6 

fIl152!14 0221'77 IIll'2;4 16!!1546 
fil152'2 13 III 14 III 1 
11115264 11'41106 

11115266 fIl22777 13174iiJ4 16!J746 
015214 fil IIi 4 III 1 
015216 lf1l4il06 

0153013 022777 01'f604 U!'754 
0153916 ..,014131 
015310 113401116 

MOV 
MOV 

II'-4C 
CMP 

!ItO 
OEC 
HI. T 
IR 
HOV 
CECS 
OlolP 
!ItO 
IoII.T 

CMP 
BtQ 
~I.T 

1315312 13131341114 SR 
1315314 IH217' 011J(1l9iiJl 1655"2 RET41 i 81 c: 
1315322 11141306 loll. T 

"15324 1316717 165596 1655"2 OONE41i MOV 
015332 13051377 1655iiJ0 C:I.R 
015336 01351371 165462 (:I.R 
015342 0"51337 1117'6 CI.R 

'1i!52,2,OUTAD iIf:I!TI~LIII! 1.0CA1'10N TO liE RrA~ 
IIIDUUO ... 211I!IIII'l, Rl IIU, CONHI fils V fR'UAL M'iORESS or 

;LbCHtON '1'0 S~ IIE'EIIIENC!O THRO KERN!1. PAG! 
.SR" ;'tORN ON I(TU.e 
UU2,2,IR!:). ;o1U '0 RltWT I'ACE':'SIoiOUL.t5I'HT T~AP IINC!: 

it.AIi !l:NA9~E liN I T SE'!' 
01<"1 
nRII 

DONE:4 1 
_SRIII,R:! 
_,lUI 
.UJID21. R2 
' .. " 
1112', 'SR1 ..... 
,'I ,.SR2 .,." 
.17404,.1<1110R1 .... 
1111161il4,'1<01'0Rl 
~." 

KTSTA,'KTvrc 
.KTSTA 
.SR0 

'''P5 

"ON rRftOR, TURN orl' I(T!1.C 
iR~l.ochtON 'AILrD tlolRU I<ERNEL. PAG! 1 

;slv~ eON'tI!NTS 0' IRIB 
"'I'ORN Ilrr I(TU-C 
;cQe:i:1( SAY!O CON'tE"TI or S"" 

is.0 I ACORRECT .. SHOUL.O Io!AVE 
;TftAeKto RCII'I:Rt:NcE TO OA'tA SPAeE, 
iplGt ill, WIo!ICIoi GOT TIo!E At5DiIIESS 
;0' SRt!, AND MMGT tRAP s~OaL.b liE srT 
iCQEClI( SRl 

;$ft1 I~CORIIECT.SHOUL.O KEEP 
iTRAel(!NG rV!N W!T.:I KT!l':'C orr 
iCI!lEcK SRi . 

,'SJlt2 1NCORRECT.SHOUL.D 1'R,Cil EV!N 
iwAEN Rfl1·C 1$ or, 
icAEeK iNSTRUCTION SP.ACE POR POR 
;TAE R!!IWT PAGE R[rrRI!NeEO 
il(!P~Rt IN(!OAR!Ct.9HOU!.:O NOT 
;HIV! AEtN CHANGED SINCE T~E 
iRflwt ~EF'ERENC! WAS to OlTl SPACE 
;cAEeK DAU SPACE POit C:ORRUIiOIlO I Nil 
iNl 'I'M! RRWT Rtn:R!NCE 
jl(ePM{ INCORRI!CT."A" 1111' !!HOU\.:D 
iB! !!E~ SINCt I)A'!'A SPACE WAS RtAO 
j A~O WAS RRWT 

iTORN orF' I<Tl1.C 
iolTt "0 RRWT PAGE CAUSEO 
iA TltA" OR AaORT AlTHOUGH MEf'lOftY 
iHAN~GI!HENT TRAP ENABLI: WAS NO' SET 
iRrS'ORE fRAI' RETURN TO tAOS!: ~AL. T 
jo~ lN UNEXPtCTEO 'tRAP 
iINI'ULti!1!: SR! 
itfltTIILli!f PROCESSOR !TArOS 

,SAoW THAT A OATI TO A RAW' PACE (lcr.~) WITH I1EMOAy MAN.t,GtHEN' 
''!'RAP fNABL.E SET CAUSES A 'RAP Af 'H~ tND orr TIoIE INSTRUCtION 

015346 1044130 
015350 0:12737 000042 17151111 
0153% 1111151131 111776 
11I15.3A2 1il1271il6 1il1l1llle0 

,SAow floiAT THE KTU-C 8UTOS R!G!S1'EftS CON'l'INU! to TRAOK. lND 'HAT T~E 
,POR IS rroll THE: PAGt REf'ERtf;lCEO ARE CORAEC' 
TEST42i SCOPE 

MOl! U~"#8R iL.ilAD 'ESf NUMBER INTO TilE O!SiIi!"AY 
01. It 'I'PS - ; t ~ It t Xu u: II'ROCt:SSOit ST nos 
HOV 1II1<5T4CK,51' iItHtIlLI!t IeEAN£L StACK PO!NTrR 

DCIeTC •• MACYl1',614 1 .. MAY·'2 el1J123 P1GE 6-<41 
OCKTe 

"1'366 11I0511J77 165432 
"15312 11J12746 111"011104 
211'3'6 e!!l4767 \'H!!47i!J6 

IH5402 I3/IJ'726 
"154i!4 1il12777 "15452 165422 
015412 11I/IJ 511J 71 1654211J 
"15416 1il12161 1252~2 16"66 
"15424 1il/IJ511J1il3 

"15426 11I1271ill 023412 

1!i15432 1!i12771 11I2I101il1 165364 
1!i15441il 11I121/IJJ 
2115442 :111!!/IJ77 165356 
1!i15446 1"4111l16 
11J1545111 0"''''44''' 

1il15452 01'71112 165346 
"15456 1Il05377 165342 
"15462 922702 1l111/J21 
"15466 11111114"1 
"154'/IJ 104111136 

11J15472 1lI22717 01110027 165326 
1111551'1111 Iil/IJ !4 111 1 
131'5i!2 1IJ4/IJIil6 

"15504 "22717 1l1550" 165316 
"15512 11I91411J1 
015514 111 4111 I1J 6 

11J15516 11J22777 1117741114 1655U 
1il1'524 11I1ih41111 
1il15526 1111'111106 

11J155311J Ql22771 (l1h(l4 165524 
01'536 11101401 
015540 11141111il6 

11115542 Ql2271113 125252 
"15546 Ql9i401 
11115550 1IJ401!J6 

CL.R 
HOV 
.lSI'! 

TST 
MOV 
CI"R 
MOV 
CL.R 

MOV 

MOV 
MQV 
CI.RB 
lolL. T 
OR 

REt421 MOV 
DEC 
CMP 
BEQ 
HL. T 

CMP 
BEQ 
lolL 'I' 

CHP 
BEQ 
~L T 

CMP 
BEQ 
HI.T 

CI1P 
BEQ 
lolL. T 

CMp 
BEQ 
lolL. T 

Ql155'l2 <'116777 i652AQI 1652,4 DONE421 MOV 

nRIIl 
'4,·($1') 
111:liET\lP 

(SP). 
IIIRe:T42._KTVEC 
.!(TSTA 
1II1;!5252. DEsi';'O 
R3 

iIFJITIlLIi!E SRS 
jpOSH ARWT KEY ON si' &CI< 
!MAKE ~ERNf;b PAGt 1: RRWT! BANI( Iil 
JMIKE R£RNEL PAGE" RW, EXTE:RNIL 
jMIK! XL.I. OTIoiER PA~ES RW, BANK '" 
jRutOAE STACK PO I NTE:R 
iSrT(JP TRAP RETURN 

;tNUIIL!i!!; L.OC.ATION TO tiE REAO 
;e\.:EAR REGISTER to S"V~ WHAT WlS R!AD 
iA\.:L.OH' CIoIECl<ING TO SEE tHAT TRE 
,'I ~Si'ROCT ION COMPl.rTED Srl'ORE 
;TAAflpING 

flOESTAO.211I!BI!J, Rl I Rt CONTA! filS v I RtU1L. A!lORESS or 

11118B1, 'SR" 
(R~).,R3 
IISR0 

OONE42 

IISR0,R2 
.SRI1J 
1111\121. R2 ...... 

t11114Q14,.1< I PORi 
•• 4 

,7761il4, .I<OPDR1 
, .. 4 

iL.bCAT!ON TO Sf! RE'EAENCEO T~RO KERNEL PAGE: 
ji'(jRN ON KT11"C, S!T MMGT "RAP ENABL.E 
;oH! '0 R"W" PAGEioSIoiOUL.O "RAP 
il' NO tRAP, TURN 01'1" nu;,c 
;out '0 RAWT PAGE wiTH HEHOI'lY 
itdNAGfMENT TRAP ENABL.E !lET "I~N'T 
iCAUSE A ""AP 
iSA. Vf: eONnNTS or SRI1J 
;'tORN err 1<T13. .. C 
"C~ECK SAVf:D CONTENTS Or S"0 

iS~B INCORRECT-SHOUL.O HAVE TRAeKED 
;TRE R!PERt:NCE TO OATA S~AeE, jliA,GE 
ie; WHY CH GOT THE lCORf!SS Of' SAe, 
j.~o MMGT TRAP SIoiOUL.O I'!E SET 
jC~EtK SRl 

;SAl 1 NCORRECT-SIoiOUL.O CONTtNUE 
iTf!lACK!NG WITH Ktl1 .. C orr 
iC~Er:K SR2 

JSR2 INCORRECT-SHOUL.D STILL.: AI: 
iTJltACK!NG EVEN WITH I(Tl1.C on­
icAEeK INSTRUCTION SIIACE PflR 

;1( !PORi I NC:ORRECt.SHOU!:O NOT 
iHAVE BEEN CHANGED SINCE THE R/lWT 
jRtF'rR!:NCE WAS TO OAt A SPACE 
ict:lEeK DA1'A SPACE fOOR 

iKriPORi I NCORRECh" A" S I l' SHOULD 
iBt SE' SINCE OAtA SF'ACE lollS RRWT 
i AND wls ROO 
icAEtK L.OCATION WRITTEN INTO 

TAE INSTIlUCTION R[HR~NCING 'AE R~WT 
PAGE 'RAPPEO BEI"ORE COM"L.!'T! Nr; 
OR RElOCATION rAILED 5I'JC~ tHF 
MtWr ~ I D NOT CORR!CTL V L 010 R3 
CHANGf KT1i-C rAuLT RETUIlN TO 



DCI(TC-A liACY11 '. 614 
OCf<TC 

1-MAYe12 Ui23 plG[ ,-42 

rII1'56fIJ '''''817 16'2!U CI.R 'I(TSTA iCIUIE A ~AI. T ON AN UNu~[eTrO TRA" 
91'564 9U811 1U234 CI.R "RfJ 
91"'S 9nS31 117716 OI.R .,PS 

'S~OW THAT A OATO CNO OATI") to 4 ARWT PAG~ cAer.4) MlUkOU' 
,MfMO"" M.NA;tH£~' TRAP EN18LE SEt NUtlolER T"APS NOR AlOUI 
,SHOW 'HAT THE KTU .. C ~T.t.TOS REGU'ERS cON'INur; TO t"AOK. lNIl 'HAT THE PDR 
I COR"£lPONOI NG TO THE RErUENct Is COR"ECT 

91"'4 l''''4S'' TEST431 SCOPE 
91"'6 9121:17 ""SS43 1115'S "lOY ",~,"SR il,OAO 'ES' NUMIER !NtO TilE o! StllL.AV 
91'614 ,,"'S31 171116 CI." ,,"s j I ~ 1 f r XL. I i!E PROCUSOA ST nos 
01'bi" 9U'786 e0!sn M~V .!(tUCK,S' jlll1ftl1.ur 1(tJfNrl, sheK POtNTrR 
"1'614 98,,,71 16'1204 CI." .,,,., iItHfSlL.IU SRII 
"1'6~S "12746 ""III "i; 4 MOV "',-($") ;;O.)! ~RHT Kn ON STACt( 
"1'624 884'61 1!IS446 111 JSIII "',snulI' j",IKf RERNtL. PAGE { "Rio/i'. BANK " 

iMIK! IlERHfL. PAGE' AH, !XtERN1L. 

"121" 
illlKf XL.L. OTHEIII P~QES R ... !lANK S 

81'631i1 81"'111 16'1'6 MOV 'llfT43,'KTIJEt ;SlTUP ABOIli' RnUR~ IN cUr 
01'636 "0'11" 16!J114 CI.R .I<TSTA 
1211'642 80516' 16'5~4 CI." OUTAO ;IN''l~L.liE LOCAtiON TO BE AODI'IESSfO 

is' 6A'0 fO IIIRW'!' P4GE 
"1'646 1!112701 02S412 MOV 1I0t:ST AO.2SIl0Z. "1 IA1 CONTAINS VIR'tUll. A~ORESS or 

91'6'2 1127" 16'1" 
jl,~C.UON TO sr; RE'ERENcro tHRO KERNEL. PAGt 

geeeel ",ova n,.SR8 ifORN ON K"11-C 
81'6611 012721 :£252;2 "IOV '1152,2, fRrl+ iolTo to RIl\olT ,.AG£itSIofOIlL.ON't nAP OR ABORT 
"1'664 1!11'7212 16"134 HOY .8RII,R2 iSiv! eON'ttNTS or SR" 
01'6'21 1'1 1IJ'3 '71 16'lSS otc .8R. ;fORN OF'r KT1hC 
81'6" 022'''2 0111121 eMil' '11f'21"tl! jC~EeK UY£D CON'I'ENTS OF' S~I/J 
01'7ia 0"141'11 ItQ 'f.· 915'12 184"86 1of~'I' iliRs rf,/CORREChSIolOULO HAVE TPAf:I<EO 

itl:lt R!;£RCNCE TO OAT A S'AeE f !'AGE 9, 
iljAICH Got TIofE ADDRESS 0' 5RI1), AND MMGT TRAP 

01" riJ 4 11)22717 ,,"11iI21 1615114 CHit .a7,'SRl 
.,tlOUL.!5 BE SET 
joAEeK SRi 

915712 90141!11 8[0 ...• 
"15714 184"86 1011.' .5111 HlrORRECh5~OUL.O i(E!P Ti!Ael<!N~ 

iEIIEN II T~ K11t-C o,.r 
01'716 "227'11 !!Il.'716 1651114 CM!' ""SR2 icAtCK SR2 
"15724 "01491 ItO , .. 
"15726 114""6 IoII.T j5112 I ~CORREChSWOULD I(EfP TIlAeK I N~ 
1!115131'1 "22717 0""04 l6!J~"4 eMp 1II'174I'4,.KIItORl iCtiECK iNSTRUCT! ON s'~eE POR 
"15736 ""141111 ,£Q ••• 
"1'7.111 10481!16 Io(L.T iK t PfiR! I NCO~Rt:Cf-SHOUt;O NoT HIVE 

jartN eHANClEO 51 Net fwt RRW' RrrER[NCE 
iHlS '0 DATA S"'ACE 

I'll 1'742 "22717 0717ii4 U'~12 eMil '7"84, '1<011'01'11 jcA£eK DAU SP~C[ Ito" 
11"'0 "B1"81 REO ..•• 
9157;2 lS4S00 HI,T il(ellt)R{ ! NeoRRECf- "4" a I T S~OOL.D BE StT SINCE ~AC~ 

ids Aecrss£o. AND "10" alt S~OOL.D 
iar SE' SINcr IT WAS ""Iti'rN IATO 

"1'754 "26727 165432 12'2'2 eMP OtST 40, U2!J2!U iMIKI: etRTAIN THAT OESTINATION 
91'762 9B1""1 afO ,+4 iL.OCUtON WAS i/RITfEIII INto 
"1"64 11i140"0 HL.T ,olTo 1'0 RRWT IIA~E OIONlt WR!T! 

;I,.TO THE OESTINATloN LOCATIO"! 

OCI<TC- 4 MACyl1'.61" 1-I'iA,,-'2 UI2S PAGE: '-<13 
DCKTC 

"15766 8"9404 ell DONEtlJ 
1IJ1!J7'" "42717 ""'111891 16'026 REt4:.'! I SIC 1II1"SR2I ,TORN o,.r KT1hC 
915"6 11114006 lolL. T 'OlTO '0 RRWT "AGE TAAIIPEO wjTwOUT M"GT TR.P ENABI.~D 

"16,,1ilI'J 816777 16'''S2 16'11126 OONE4Ji MOV KTSTA,4IKTVI!C iC~~NGI! K'U-C FAULT RtTURN 
016iU;6 11)"'S17 lO'S24 CI.R 'KTSTA 1"'0 eAUSE A ""I. T ON AN U"inp[C'EO TRAP 
1IJ1611JI2 0"'0'" 1650;'6 CI.R 'SA. 
1Il16"16 0",,,31 1777h CI.R .,1PS 

'S~OW 'HAT ;. OATO (NO DATIII) '0 A RRWT PAGE (ACF'_41 WITH 
I MtMORV I'If\NAOEMtNT TRAP ENABLE SET TIIIA'S AI'TER TIo4E I ~S'RUC' I ON IS CO"PL,E TEe 
ISHOk tHAT TIof!: KT11-C ~HNS R!:GiS'EiIIS CON'INUI': \'0 TIUCK, AN~ ''''~' • ... E i>~R 
I CORRESPONO I NG TO THE RErERENcr S COR_rct 

0161'122 184148" TESTH', !lcoPt 
816"24 "12737 0811l4. 17'75'0 MOV 11144,"SR iLOAO 'ES' NUHBER INTO T .. E otSIIL.AV 
"161'132 9",,,31 171776 CL.R UPS ilNlttlL.!Zt ItROC[SSOR STHUS 
016036 "12706 00il!0" MOV IIt(UACK.SP ;INITIAL!I! KtANEl. STACK POI'ITrR 
"16942 1!I"077 1647~6 CI.R flAil iINI'I'11L.!i!! SR" 
916846 1'1127'6 I11II8S0" MOV t114,.CSP) j,.OSH RRW' Kt'I' ON SUCK 
916"'2 1'1",.'67 ,,04232 JSR "',SET!!,. i"iII<E IlEANtL. PAGE i ARwr J BANI( 0 

iMIKr ~ERN!L. PAG[ , 1'1101. [X'l'[I'INAL 
iHIKE lLL. OTHtR "ACES 111101. "ANK I!J 

1Il16B56 8""26 TST (SP). iRUtOIt£ STACK Po INTER 
816"60 01271'1 1IJ16124 164746 HOV tRET44, 'KTVEC isnup tRA" RETURN 
III 11."66 9"'B7'1 164744 CI.II 'KTSTA 
916,,'2 ""'867 16!5314 CL.II OUTAD iINI'tIlL.!i![ LOCAtiON TO tiE AOOAESSED 

iB' 004"0 TO RR\o/T PAGE 
1!116"'6 "12792 11)2Hi2 MOV '0I:STAO+2"1I01'1. R2 IR2 CON T4!NS VIRtUAL AeORESS or 

'LOCAT!ON TO BE REPERENCEO 'l'IoIRO I(EAN£L PACE 
"16111l2 912777 001""1 164714 HOV /iI1Be1/ 4I SRII iTORN ON I< T11-C, set MMGt 'RAP EN4BL.E 
11116111 "12722 12'2'2 MOV 111125252, (112). jo1TO To RRWT "'AGE.SHOULO TRAP 
rIl16114 lS53'7 164'e4 Of;CB .SRII iTORN orr KTU_C 
01612" 1114"U !o4I. T lolTo '0 RRWT "'AGE , A I ~EO '0 TIIAP 
"16122 9B8"41 aR 00NE44 iW!TH MEMORV H.NAGEMEN" 'RAP E~ABI.[ SET 
"1612" 11)1""1 164614 RET441 MOV .SRe, R1 iSI VI: eONnNTS 0' SRI!I 
"16131!1 8"'377 1646'8 DEC .1111 iTORN orr I<Tl1-C 
1316134 822711J1 1IJ11821 eMP UU21,R1 'C.:IEtK SAvro CONTENTS OF S~1l 
12116148 1IJ01411J1 9EC ,." 
016U2 18"0U loll. T iSAI/J ItilCORREChSHOULD WAVE T,ueKEO THE 

iR[F[R!:NC[ TO OATA SPACE. flAt.E 121. 
j~':'II':'" CO'!' ""E ADDRESS 0" !Rl", AND M~GT TQAI> 

iSROUL.!! Bt SET 
1i1161 <44 "22777 900827 1646'4 CMP 11121. UR1 I'C~EtK SRl 
21161'2 IIlrIlHlIJl BEO ',.4 
016154 184""'6 HL.T i SAl I NCORREChSIoIOULD 

iKrEP 'R;'CI< I NG EVEN WI TM KTn.e orr 
016156 11)22777 1!116156 1640H CHP ill. ,.SR2 iC.:IECK SR2 
1116164 1Il91401 AEC •• 4 
"16160 104il~6 HI. T ;5"'2 INCORREChSWOUL~ ~EEP TRAtKING 
rIl16110 11)22711 017404 

16 !I """ 
CHP "14r1l4, ,I< I "ORl iC"ECK INSTRUCT! ON SPA(:E PM 

11)16116 r1JSi41!11 BEC , .4 
IIlH20S 18412106 "II. T K I PORi ! NCORR£CT-SH'ULO NOT 

Hlvr ~HN C~ANGEO SINCE TOlE RAIIT 
RU'rRr.NCE: WAS TO OATA SIIAeE 

01621112 022777 ",717,,4 16'"'l2 CMF' ,'1771214.411<0"01>1 C~Er:K OAtA SPACE: PDR 



1'1621" "'014"'1 
S16212 lIHI'I"'6 

"'16214 "26n1 1611'2 12!2t2 
"'16222 1'10!401 
0162~4 1"4"1'1' 

B£Q 
H!.T 

eMil 
BtQ 
MLT 

',+4 

OUT AD ,11282'2 
',+" 

1'116226 1'116717 i6'6jij4 16'68" DON£4'1 HOV KTIITA I'KTVrc 
IIKTST,. "16234 01'1'"'''' 164liH r:!.R 

"'16241 "'1'1""7 164560 e!.R IIIRB 
"16244 ""'!ill'/' 11"7h el." 'iIIPS 

0162;0 lfiW' 0" 
01('2;2 "-'12731 ",0""., 11"'"'' 
01626" 0!il'0:51 17"'h 
016264 012''''6 !il0t"i/J" 
"162'" 00'017 U45:5S 
016214 012H6 130"11104 
"1630B 004767 ""uejiJ4 

ilJ163i!14 00'726 
016306 012777 "'1£>444 164 !H! iii 
016314 "'050'; 164516 
1'1 16321!l 012767 1292;2 16!HlH 
"'16326 111127"'1 1112:5414 

2116332 01!l52'i'i 16'466 
11116336 1'162741 111'2526 

016342 1'11'7"2 !6"4!6 
"163~6 1"'317 1644'2 
0163;2 1'12271112 1'110021 
1lI163O;6 1'11111401 
1516360 10.&"'l6 

1116362 "'2277,. 1'1""'02; 1644:56 
0163;0 "'01401 
016372 1040S6 

016374 11122717 016374 164426 
0164i!12 001401 
01641il4 11!l4006 

0164~6 e227'7 ~"41~4 164626 
"'16414 1'I1!l1401 
"16416 liHllH!I6 

ISHOW tHAT A DATtll,DATO SUU£NCE TO A .,.101' PAGE: (ACr1l4l WITHOU' ME)10RV 
I H4NAGtMENT TAAP tNAB!.E: StT NE!THEfI'I tRAPS NOR .BOR.'S 
ISHOIl 'HAT T!oIE KTU.C nnos RP:GfS1'£~S CONTlNU~ to TRACK, lNO 'HAT 
I T.H~ P~R OORAE~POHD I NG - TO THE RE"E/tENct 15 CORAECT 
Ttau51 SCOPE 

HOV "!I, •• ~~ ,"L.OAO 'ES' NUMllt~ INTO TW£ O!SjIIL.AV 
C!.R ,." jHH1'IIL.UE: I"ROCI':SSOA UHOS 
MOV 'KSTACK,SP iHJITI~L.,tU «EANtL ShOK POINnR 
CI.R .SRil iiFJI'tlL.,ti!! SRm 
MOY '4, - (SP 1 ipaSH !tRW' K£V ON St.ll.CI< 
JSR "", SET",,. iMIKt itERNEL PAGE ! FiRWT, BANK 0 

TST 
MOV 
C!.R 
MOV 
HOV 

!Nt; 
AOD 

MOV 
DECa 
CMP 
IIF;Q 
H!.T 

CMP 
litO 
foILT 

eMP 
9£Q 
HI.T 

CMP 
BEQ 
HL.'I' 

(»Pl· 
.RrT4, •• KTVE:C 
fKTSTA 

jHIK~ Re:RNEL. PAGE ., ~II, rXTERNIL. 
jMiKE ILL OTHER PAGCS AW, 84"11< 0 
iRi!!stOR[ STACK POINTER 
isrTOp ABoRT R!!:TURN fN cue 

UZ52,2,DE!lTAD iHUnlL!i!E !.oeATION TO BE REF'!RENCEO 
'OUTAD .. U!!Iil2,Rl IR1 tJONT4!1iIS vtRtU1L. ABORESS .. 2 Of' 

115Ril 
"2526,.( Rt) 

nRil,R2 
.SR0 
1II:I,II11I21.R2 .,". 

".,41!!!!!iltt<lPCR1 .,". 

it.ocit!ON To BI': REfI'ERENcro tARO KERN!:!. PACE 
j'f'ORIiI ON KN,1-e 
iOlT!P;OA'O TO RRwf "AnE;'S~OUL.!!NIT TRAP 
JUNeE tRAP tNABLE UNI T SEt 
iS1 VI: aONtt:NTS 01' !lRI1J 
itORN OF'r «TU-C 
;C~EC:K SAvro cONtEIiITS or SRe 

is"" tNCORR£CTeSIofOULD HAVE 
i'f'IlACKEO R£F'£R[NCE TO OA1'A SPAeE I 

,'plGE ~, WHICH GOT tHE AOORE:SS 
iof SR., AND MMGT '!'RAP SWOOLD f!lE: SET 
jC~E:CK SRl 

;SAl 1 NCORRE:ChSIotOULD ,<up 
jt~AtK!NG EVEN H!TH KTh.C on 
icQECK SR2 

iSR2 I NCORREChSHOULD TRACi( EVEN 
iWQEN i<tl1-C IS orl" 
iC~ECK INS'RUCTloN Sf!'M::E POR rOR 
i'AE RAW,. PACE R£"'ERENCE:O 
iKIPOR{ INCOARfCT .. SIotOU!,;O NOT 

OCKTC-A MAC'f11',614 1-MAY-'2 Ul23 piGE 6.45 
OCI<TC 

jlotAVE IlE:EN CWANG[O S i NeE 11of£ 

1'116420 022777 0'77fj4 :!.6463' 1111'7il'l,K"IIORi 
iR"W1' ~£r£RENCE WAS to Din SPiCE 
iCQtCK DATA SPier /JOR CO"'R~S"O«lDINC 
iTO THI!: RRIIT R[F'[RENeE 11116426 IIIIH 4 1!i1 I,.' 

1'1164:5111 104ill'l6 iK/lPORi INC:ORRI'!CTe"A" ANO "101" alTS SHOUL.D 
jst SE' StNCE PACE HAS ACC£SSE:fi 
J'A~D IIAiTt!N INTO 

"16432 11105767 1647,4 TST 
eEQ 
HLT 

DUTAC ,CREeK TO SE!: THAT INS'f'RUC'ION COMPLEHO 
"16436 00!401 
11116440 104006 

11116442 1110111404 
11116444 042771 
0164'2 10481'16 

111164'4 016777 
11116462 0il!J8" 
016466 005077 
016472 00'031 

"16476 lU400 
01650" 1:1127:57 
0165f1i6 1110'0:57 
016512 012706 
"16516 08'877 
016522 012746 
016526 ",,,4761 

016532 005726 
1'116534 012777 
0165'2 1'18'8" 
"16546 012767 
016554 0111'003 

"16556 012704 

016562 il12777 
1'116571'1 "62724 

016574 105"71 
1'116600 104"1'16 
"166m2 "'''0444 

01661'14 "'17702 
01661il 1'105377 
~16614 02<'702 

IIR 
000001 164352 RE'4' i "I C 

16'356 
H435111 
1643:52 
1717;6 

H!.T 

1643'0/ DONE:'5 i ,.,OV 
C!.A 
CLR 
CLR 

',+4 

KTSTA, 'KTV!C 
4lKTSTA 
flSR" ' 
fI'PS 

ioHIP; DATO TO RRwt P.GI!: I"AIL£O TO COMPLETE 

iTURN 0;'" KTu.e 
jolT!p; OATO TO RRlolt PAGE: eAuSto 
j A TAAII OR ABORT ALTIofOUGW l'iEMOAY 
j,.,lNAGP!M£N'I' TRAP ENAIILI'! liAS NO' SET 
iRUTofilE fRAP RETURN TO CAOS£ ~AL. T 
iON iN Ut.I£)(PE:CTEO 'RAP 
jl~l't1~Lli!P: !lRIII 
i Ifill l' IlL liE PROCESSOR IT A10S 

ISWOIl THAT A OAT!', cATO SI'!QUENCE: '0 A RRIIT PAGE CACF';.) WlT~ 
,TRAP ENA8L.E: SET ",lUSE:S A "RAP A f 'HE: ~NO OF' TIofE I NStRucf I ON 
,SHOll THAT THE: KT1l..C SUTIlS REGISTERS CONTINUE: TO t~AeK, lND 
'PDRIS ro~ THE PAGE: RE:F'ERE~CEO ARE COR~E:Cf 

ME:MORy MANAGEMrNT 

'lolA T THE 

0il"il46 17757111 
17"776 
,,8U0111 
1643"':2 
111"08114 
1'10:5'~6 

016611J" 164272 
164270 
12'20;2 164636 

1'11111.001 164234 
1/152526 

1 64 214 
164 21il 
ilU021 

TEst"6 i SCOPE 
MOV 
CLR 
MOV 
CLR 
HOV 
JSA 

REt461 

TST 
..,0 V 
Ct.R 
MOV 
CI,.R 

MOV 

MOV 
ADO 

CI.RB 
HL T 
BR 

MOV 
DEC 
eMP 

U6,IIiIISR 
UPS 
IIIKSTACK,SP 
II$R0 
H,-(SP) 
Ie', srT\lp 

(SP). 
IIIFlF;T46,'KTVEC 
.KTST A 
11112'252, OE:!lT AD 
AJ 

JLOAD TEST NUMBER INTO THE 0 I SilL A'!' 
i 1 N I 't IIU i![ PROC£StOR Sri T05 
iINITI1L!i!£ KERNEL StAeK PO!"JT!!:R 
il~lf!lLll£ !IRIIJ 
ipOSH fllAW' KEY ON ST iCK 
iMIKE: RERN£L PAGE 1 RRWT, BANK Il 
iMIKl R£RNrL PI.GE 1 AW, r:XTERN1L. 
iMAK£ ILL. OTHE~ PACE:S RW, BANK 0 
iRI'!STOIIE ST AOK Po INTER 
iSfl:TUP fR"," AE'UIIN 

ilNlTllLllE L.OCATION TO !IE REAll 
iCt.:EAR REGISTE:~ '0 SAVI'! WHAT WIS R~AO 
i A!:LOIlS CIof£CK I NG '1'0 SEE: 'loin TAE 
i I f;lSTROcT! ON COMPLETE:O Bl'!rORE 
jTflAI"P!NG 

IIIOESTAO+20"ill'l "'4 ,R" eONTA.lIiIS v I R'U1L. AMRE:SS or 

'11/101,'SR0 
11152526, CR41. 

.SRe 

DONE:46 

,SRIl, R2 
flSRIl 
UU21,R2 

iLOcnIoN '1'0 BE RErtE:RE:NC£O TwRO KERNE:L PACE: 
iTURN ON K'11.e, SEt MMG' 'RAP E:NABLE 
iolTlP; OATO TO RRWT PAGE-SHOUt.:O TRAP 
iSINCE: TRAP ENABL.E: 15 SET 
ill' NO tRAP, TURN orr I(Hl~C 
iDlTIP~ OATO TO RRWT PAGE W!'tH MEMORV 
iMANAGEMENT TRAP E:NABLE SE' I) I !'IN 'T 
J CAUSE A 'RAP 
iSI vr tONfE:NTS or SRI!! 
i TUR~! orr KTl1.C 
iCflE:CK SAVED C:ONTE:NTS or SR0 



OCI<TC., MACY11',614 
OCkTC 

1 .. MA'I_72 Ul23 PAGE '-46 

016620 "01401 BEQ ,+. 
016622 111)4""6 HLT iSIIII I RCOR~[ChSHOUl.O IoWI!: "'UeKE:O 

i"~£ RttE:AfNCt TO OAfA SIi'Aet, IIAGE 
i"; wHIcH tlOT THt iDORISS or UI, 
i ARO MMGT 'RAP SHOUl.1'i It sn 

1116624 022777 1118." 1641'" eM" 127,IISRl l'e_EeK Slt1 
016632 0"1401 BtO ..• " 
01663" 1041'106 HI.T i'lIl lf~eO'U'tchSHOUl.O CONTINUE 

I'TItACKfNG WITH Kt1!.C ",., 
022711 016636 816636 16416" CMP ,·.,.SR2 io~tt:K SR2 

0166144 08{4111 aEO ' .... 
016646 11141"6 HLT "'''2 I~OO •• EChSHOUl.D li'fl.~ BE 

11116680 022717 07 '14 pj .. 164364 
i I-.CKfHC $VEN wtTii K1(1':'C ot, 

CMP ..,""U,.K III0Rl ;crflEeK iN' !lUeTION SIi'AaE P!lR 
11I166h ""14"1 Ito ',." 
11)1666' 10411116 HLT jdPDRI ! NOORRI:C't"~HOUL:O NOT 

iHIVt AEE:N CHANGeD SiNCE T~E RAWT 

016662 16"3;2 
I'Rf,rRrNCr; WAS TO I'iAh sheE 

11)22777 0717e4 CMP .,17U, tlCDIIOR1 ioAEel( ollh SPACE 'OR 
0166'8 00141')1 IIEO ', .. 
"166"2 UH"06 HLT jKeP6R~ INCORRect-"A" ANe "II" tITS SHOUl.D 

iaf 5E s t Net OAtA SPACE ~15 RA~T 

0166'. i6"'1i! 
j AAo w~s RUD 4ND IoIR I nE~ 

111111'767 T~T OUTAD icAEOI( L.OcnlON WRftTE~ IN'O 
01671i.1111 11)01401 lEO .+" 
0167~2 1l!J40"6 HLT ;TAE tNSTIIUCTION R£r!RfNeING TAE RRWT 

i,.IGf: 'RA"£D aUeRE COM'L.!T I Nfl 
11116704 "2271114 023414 CMP 'OIST A 0 .. 2QJ1! 11) 2 ,Il4 JCHECK TO SEE 'HAT R4 lUTOINCRE:MENTEO 
0167118 001401 BEO ,+4 
016712 UI4"06 HL.T i AOTOIF.iCR[MENT OJ' ~4 ON 'RAPPE!5 I NSTRVCT I ON !HONiT OCCU~ 
0167{ .. 016771 164116 1641U DONtui MOV KnU,'KTV!C jCAANG! I(nl-C nu~f RfTURN '0 
016722 0111511177 16411111 CL.R 'KTITA ictusE A 10141. T ON Ati UNU~EeHO TRA" 
11116726 00'11117 16 4111'2 aLR .sltl 
016732 011151131 1''''6 CLIt UPS 

,SHOW tHAT OATlP, DATOB SEOUENeE ttl • RRWT PAGE (ACF'II41 W"HOU' MEMOR'!' 
J MANAGIMENT TRAP tNA9L~ an NE 1 TAtll TRi"S NOli AaoRts 
ISHOW .HAT THE KT1i"C SUTOS R!GIS'r::;;s CONTjfiUt to TPlAeK, ;'~[j THAl' 
,'tHE P!'iR CDRRUPOND 1 NG TO 'HE 1I[f'E"ENcr r S CORREcT 

016736 1044 "iii TElT'" i ICOPt 
0167'0 111127:57 011100.' 17"71 MOV '4",.,511 il.OAO 'ES, NUMBER INto T~E D!SPL.AV 
016746 0050:57 1771;6 CL.R .'1"5 j:fHTUUU "ROCESSOR !TiTOS 
9167'2 1!112796 0"U"1I HOY III(ITAC:K,5P ilNlTIlL.II! KERNEL. StACK POINTfR 
11I167!16 0"'0" 164042 CI.R .,R, iIAlTI1L.tiU: SR" 
016762 "'127<16 e0e"04 MOV '4; .. esP) iPOSH ~RWT Key ON StACK 
"'16766 ""4761 011):5316 JSR '" .SEfI,lP ;MIKe R[RNI:L PAGE: { RRWT, BANK ., 

iM1KI: RtRNrL. PAGE 1 RW, r:X'ERNll. 

1!J167'2 0111'726 TST 
iMIK! lL.L OT,,[II PAlI~S ItW, BANK QI 

(IP,,,, 1 R!stofllE STACK Po I N [R 
"16114 11)12777 0111:50 164032 MOY .Rn·"'KT'JEC iUTUP ABORT RETURN IN CASr: 
1!J17111rii2 0"'"'' 160\03" CLR .KTSTA 
"1'006 21"'061 16"4i" CLIt OUTAD iIflltIlL.Ii!! LOCATION TO aE ru:rt:RENCED 
81"012 01271111 02341:5 HOY 'OUTAO"'2I11tUI / III IR1 CO~TAI!jS VfR'Ull. 4t!ORESS or 

jL.ocHlaN TO at; RE'ERENCr:O tlo4RO KERNEl. PAGE 

DCI(TC-. MAevh',614 1-MAV·"2 UI23 PAGE 6." 
oCI(TC 

017"16 0"'2'11 16401!J2 INC 'SRI iTORN eN KTU-C 
017022 18'221 ~NeB (Al)'" ;01' I P; DATOB TO RAwt li'AOE.Si.!OOl.oNI T TRAP 

is Nt:E TRA" £NABLE UNI i' SET 
"17024 817711)2 163774 HOV ,IRII,R2 is VI: I!ONttNTS ot SRI!! 
01'''3'' 1I!l'37, 1637;" OEca .SAII '-'ORN orr lCT1hC 
21170:54 2122702 U""21 CM' '1'1121, R2 iCI1EeK· SAY to CONtENts OF" SRI 
01,,,,$11 001401 aEQ ,.4 
01,,, .. 2 UJ .. "'0, HLT iSAI I~eoRREar.sHOUl.D IoIA"E 

ii"ueKtb R!rtRr:NCE "'0 ""'" SPAeE I 

iplGr e, W\<ItCH GOT THE AOOItESS 
ior SRI, ANO MMGt fRAP SHOOLI) BE srT 

"1'044 11)22717 I1IU"27 163"" CMP '2" ,IISRl je~EcK SRi 
1Il1 7"'2 "IH41!)1 aEO •• 4 
"'1 70'4 104""6 HI. T ,SAl I NCORAEChSHOUl.O KErP 

itltACKt NG [YI:N W ITw KTl1.c OF"F' 
"17111'6 1!J22777 U'III!56 16374" CMP " ,.SR2 icAE(:K SR2 
11117" •• ""{ .. 01 BEO I." 
"17066 104,,1!J6 HI. T isA2 IACOR~ECTotSI10ULO TRACK rvrN 

j W~EN "1'11 ~C I s orr 
1111711)'0 0227'7 "71404 1641/1. CMP "'404,.I<IPoRl icAECK INSTRUCT ION SptACE POR rOR 
1l17,,'6 1110£41111 BEQ .... " ;tAE RltwT PAOE REHRENCED 
01'100 10<4"96 HI. T iKYPORi INCOItREC't.SHOUL.;D NOT 

iHl VE BErN CHANG[OS I NCE t~E 
JRIIW' ~E"EIIENCE !tIAS 1'0 OHl SPiCE 

111 7102 022777 07"",4 16<61'2 CHII' 11117704"KDIIORl icAEel( O.'A SP~CI: I'01l eORRupOJ/O I NO 
01111111 "'''1401 BEO ... 4 iTt:! tHr RRWT Rr!f'f:R!NeE 
"1 '112 1111<4006 HI. T iKtiPOR! INCOItRrct .... " ANti "W" AITS SHOULD 

iBE SE' SINCE DAtA sP"eE WlS IoIAITTI!N INTO 
i ANO wls RRIofT 

917114 022767 000400 1642'" eM" '4111I1,OESTAD ,CAECK to SEt "HAT INSTRUCUON IoIAS CORRECTI" Y EXECUfEO 
01"122 0"1411l1 BEO .. " 
1l171204 1,,4"06 HLT ioUtp;oAToa TO RRllt PACt CEtT WRONG VALUE 

,liIl ['l[StINUION AOORtS. 
017126 0,,"404 aR 00NE47 
01 '1:!lf!1 "'42777 ,,0"001 16:5666 REt47 I IIIC 1II1"SR0 JTURN 0f'F" I<T11 .. C 
01'136 1"4I/I1II6 HI. T iolTlp; OATOII TO RRWT "AGE CAUSED 

i A TAA' OR AIIORT ALTHOUCIoi MEMOltv 
iMANAG[MENT TRAP ENABL.! IIA5 NO' SE'f 

01714111 016777 16:56'2 163666 00NE47 i MOY KTSU,IIKTVfC iRrStOItE 'RAP RETUltN TO CALIS!: ~AL. T 
i1l11;:'46 ,,,,!51l" 163664 CI.,R .KTST A jo~ ~N UNtXP£CTEtJ TRAP 
0171!52 00'"'' 163646 eLR IISRIIl iINITIALli!E SRL!! 
01 '1~6 01!J'1II37 17'7'6 CLR UPS IHH1'I~L.IH PROCESSOR STATUS 

I SI10101 THAT A DATI'" oArOB SEOUr:NCE TO l RRWT PAGE IACF"~4) WITH HEMR'!' "1ANAGE"ENT 
,TRAP ENABLE SET CAUSES A TRAP "t THE rNO OF' HIE I NSi'RUCf! ON 
I SHOW TH. T THE I(TU"C SU TOS RrG! S'ERS CONT I NUE TO TRAeK, AND 'HH THE 
,POR1S F'OR THE PAGE IIE"ERENCED ARE CM"ECt 

fIll'1162 104411J" TEST50. SCOPE 
017164 012737 111000 177570 MOY .'Il,USR l.bAO 'ESf NUMBER INTO TwE oiSPl.AY 
111171'2 ""5031 1717 CL.R ... "S INITIAl.IH PROCESSOR STATOS 
III", ;1\ 1111 "1111\ 111(111111 N(lV .flt,!,..,'j( .111" 'N'''',I. TH' wrRNr, <:'AI·~ D",H,,, .. g 

01>202 l'liii'077 1636 CLR .!iRe - .- itiJifiAi:iiii SRI!! -- -- .. " 
III 1 121'J6 1'J12746 IIlfil00 MOV *~,,, (SP l POSH RRW' KEY ON STACK 
011212 "1114767 ",,30 JSR '''' SETUP 

"11KF" I(ERNEL PAGe: 1 RRWT, "lAI.!K " 



1211'1216 <'l"57~6 
1211'122" I2IU777 QI172,4 16:1 6l'J 6 
12117226 1211215121'7 16:56l'J4 
1211'232 121127" 1252;2 164152 
1211

'
2;&21 1211271112 11123413 

12117244 012711 ""Uel 1U5'2 
1211'12;2 1121'222 

12I1'2!i4 112111121'" 163544 
1211726121 11214121"4 
1211 7262 0"1144' 

12117264 1211170:) 163534 
1211127" 1111215317 16353" 
1211

'
2;4 12122703 12111021 

121 173Q1 121 121"141211 
12111302 1S41211216 

0173Q14 12122717 11II2Il'JI2I2" 16\151 4 
11111312 0121141211 
11111314 1041211216 

1211 '316 12122717 1211'316 1635"" 
"1'3i!!4 01211401 
1211'1326 1041211116 

1211'133" 12122717 11I7'l4e4 16371!14 
01'336 I2I1H41211 
Ilil'H0 11UI2I06 

11117342 12122777 12171704 163712 
01 '3'121 0121141111 
01 '30;2 H141il06 

12117354 022767 125652 1641213" 
"17362 121121141211 
01 '364 112141211216 

il11366 1212271212 12123414 
01 '312 ""141211 
"1 '374 1041211216 

TST 
MOil 
el.R 
MOV 
MOV 

MOV 
INCa 

CI.,.e 
1011.1' 
SR 

REt,,, i MOV 
OEe 
CMP 
!EQ 
HLT. 

CMP 
BEQ 
HI. T 

CMP 
SEQ 
HI.T 

CMP 
BEQ 
HI. T 

CMP 
BEQ 
HIoT 

eMP 
SEQ 
HI. T 

CHP 
IEQ 
MI.T 

017376 121167'17 163434 16:543121 OONE!l0 i MOY 
01'14Ql4 "121'"'''' H3426 
12117419 12105121'17 H3410 
01'414 121951213' 11'1716 

CI.R 
el.A 
CI.R 

iMXK!: RERN~1. PiG! , RW I E)(fERNll. 
i111K!: II.\. OTIoIE" PACES PlW. SANK iii 

($P). j,.UTo-r; STACK PO I NtE:R 
IIIRt:T'IiI,.KTIIEC: ,'snLJP TAAII IIIETU"N 
III(TSTA 
U~5252.0£!TAO ,'iNITIILUt 1.0l;;ATION TO BE ACCfSS£O 
'DUTAo.ue91.U IAlI CONTAlilS VtR'Ul~ A!lOR[SS 01' 

il.bCAt!ON TO a~ REfERENCE:O THRO K£~NEI. PAGE 
U'IJ1, '11'10 .. 'tORN i)N I(TU-C. set MMG' flUP ENABI.E 
(It:or). ioIT!",. OAToe '0 RPlWT "At:Ei.SHOOLD TR'" 

isTNCE TRAP ENABL,;E is SET 

',RI.R:! 

.1"" 
'U,"21.R3 ,.4 

,"7404.tlK I PDRl 
,.4 

"'1'10~ ,.KO.DRl 
,.4 

':L25652,OUTAO 
,.4 

'DEST ,"0.2i!i11"2. A2 
',.4 

KT$U,'I(TVEC 
.t<TSTA 
IISRI2I 
II.IIS 

it~ NO tRAP, TURN OF"f" KT!lioC 
jOlT!P; OATOB TO R*WT 'At:E w!TA MEMORY 
jMlNAGI!MENT TRAP ENABLE in 0 I eNI T 
icluSE A '''A'' ,'sIvr ~9NtENTS or SAe 
iTORN OpF' KTU-C 
ictiEcK SAVII;D CONTENts OF' Sltlil 

is'''' !~CORREChSHOUI.O HAVE 'tRAeKED 
j""~ R~"nU:NCE TO OA'rA SitAeE, "AGE 
,'S; WHIcH OOT THE: .DORUS OF' SIII2I, 
i A~O MMGT '!'RAP SHOULI:! IE S!:T 
iCJ)tCK SR1 

iSlll t fH:ORAEChSHOULD eONT! NUE 
i'"AClK!NG IiIUH KTU.C or~ 
ictattK SR2 

,'S~2 liQCORREChSHOULD ST!\.~ !!IE 
i'"AilKtNG eveN WITH K'!'h';'C o~r 
iC~Eel( iNSTRUCTION SPAeE PM 

iK lPfiRt 1 NClORRf!CT-SHOU!.:D NOT 
iHhr !E!:N C~ANGE:D S! NOE 'l'f.lE RAWT 
,'R!F"!:R!:NC£ WAS To DATA S"Ae£ 
icAEhK OA" SPAC!: liOR 

iKOPfiR! INCOARtC1'-"A" ANO "W" lilTS SHOUL.D 
iBr: SE' SINCE: DATA SPAeE WAS RAWT 
jAflo lolls WRITTtN 
icAECK LOCATtON wRftTEN 1"1'1'0 

i1'A£ INSTRUCTI ON Arn:R!'!Ne I NG HIE RRWT 
i.lce: 'RAPII'EO 8ErOAE COMPL.!:i't Nti 

i AOTO I NCREMENT I N tHE ! NSTRUC'fl ON 
iAin:R!NC I NG THE RRIoI1' PA6E 
jrXI LEe TO COMPl.nr 
icAANGE KtU-C rAUt,;t RftURN TO 
iC1us£; A 101 AI. T ON AN UNn"EeT~D TRioI' 

DCi(TC-A MACY11',614 1-MAYd2 110123 PAGE 6-,69 
OCKTC: 

01'142121 11/144121" 
1211'1422 121127:5, 121"1''''51 1'''''1121 
1211'430 121"'1213' 117776 
12111434 1211271216 00Uil" 
1211'44121 005077 163360 
1211'1444 12112746 1211211219i!!5 
1211'14'" "''''76' till2l2634 

til174~4 11l"'726 
121174;6 1211271' "l,'616 163351i\ 
till'1464 121 til 5" '17 163346 
till'4'" 11l1276, 125252 :163714 
"174;6 12I12711J1 1212:5412 

till'5"'2 l1lil52'7 1(13316 
121 175 IiJ 6 12122721 125252 
01 7 512 1210141il4 
11117514 0053'7 163Jtil4 
1211 '52" 1l!<4tilrll6 
el17522 1il"11l44l, 
12I1'5~4 1il177"'2 163274 
01 '530 1,,53'1, 16327'" 
12Il, '534 1212271212 121 121 I1lIil 21 
el1154" 12101401 
1211 "42 UI4 "I!I 6 

1211 '544 022777 eI"1il12l27 163254 
ell'552 001401 
01 "". 1"4til"'6 

01'556 12122777 ell";6 163244 
12117564 el91411J1 
"'1'566 1IJ4121e16 

1211157" til227" 12177405 163444 
till '576 121"14211 
till'61"" 1IJ40"'6 

ell'16til2 1212271' 0'1'14",5 163452 
til1761121 121014"1 
£11'612 lil4121til6 

,SHOW tHAT DATI TO A RRWT", PAGr iAeF'.5i WITHOUT MEMORY 
I MANAG!:MfNT TRot" tNABI.E !IE? "IE !TAE:ill TRIps "lOR ABORts 
I SIolOW 'HilT THE KTU.C: ~TA ,.OS RfC! S'£RS CONT: NU!: to TRAOK. 
,THE PDR CORRESPOND I NG TO 1'HE REI"ERENCE I S CORRECT 
T£5T511 SCOPE: -

MOV 
C:I,.R 
MOil 
CI.R 
MOY 
JSA 

TST 
MOil 
CI,.R 
HOV 
MOV 

INC 
CMP 
BEQ 
OEC 
loll. T 
9R 
MOV 
OECS 
CMP 
BEQ 
1011.1' 

CMI' 
BEQ 
HLT 

C:MP 
BEQ 
HI. T 

CMP 
BEQ 
lolL. T 

C:I'4P 
BEQ 
HLT 

"l''''~A 
,'P9 
IIIKSTACK.SP 
'SR" 
".- (SP l 
,,'.SETt,lP 

(S"). 
'RfT51,tlKTVEC 
IIKTSTA 

iLOAD 'EST NUMBER f N1'o T~E. a I SfIIl.AY 
j I III I T I ALI i!1': PROCESSOR IT 1 TOS 
;INUIllIi!r I(ERNI':L stACK POINT!R 
J'HUT!ll.li!r SR'" 
jpost:! ~RWTW KEV ON StACK 
iMlKt REAN!:\. PAGE! ARWTW. aAN~ ~ 
,'MIKf: IfERN!:1. PAGE 1 RW I rxTERNAI. 
,MIKE: ~1.1. OT!oIER PAGES RW. !lANK iii 
jRrstO-E ST ACK PO 1 NtER 
iSE:TUP ABORT RUURN ! N CiSE 

*1~'252.0ESTAO ill'J!T!1Ll~£ 1.0C:ATION TO BE RErEREr..jOED 
1II0[STAO.20f1Ii1I21,lIl I R1 CONT AI filS ADDltESS 0" 1.0CA T! ON TO 

jar RE'ERENcro THRU KERN!:L PAGP' 1 
.SRI2I iTURN ON KTU,-C: 
111125252, (Rt) + iol T! '0 RRWTW PAGf-SHOU~DN' T 'RAP OR ABClRT 
OK 51 
.SRI') 

OONE51 
,SRI, R2 
.9AI/I 
11121, R2 
· •• 4 

1112'1.'SRl 
,.4 

'11,"''''5,111< 1 PDAl 
•• 4 

.. .,"'''', .1I1<01"0R1 
,.4 

;Oli! rRRoR. TURN or, KTU~C 
jRrLOcH!ON P'AILro tHRU KERNEL PAC!'! 1 

SXVE eO"lT£NTS OF' SR'" 
TURN orr K113,-C 
CAEl:K SAVED CONtENTS or S"12I 

SA" I NCORAEc:r.SHOULD HAVE 
TAACKro R!'!f'[R!:NCE TO OAtA SF'Aee:. 
plG!: e. WH I tlH GOT TIoiE AODRESS 0' SRI! 
CAreK SRl 

Sill I NCORltEChSHOllLD KEEP 
TRACKING rV!:N WiTw KTil-C orr 
Ct:jEtK SR2 

5112 INCORREChSHOULO TRACK ElitN 
wl70IEN Rt11-C I S orr 
Ct:jEC:K I NSTRl)eT I ON SPACE PM r OR 
TAE RIIWTW PAGE RE'ERENcrD 
KIPOR1 ! NCORRfC1'-SHOULO NOT 
HivE IlEEN CHANGrO 
CHECK DA" SPACE POA eORRESPO~OI"lt; 
To THf RRWTW REF'ERENC[ 
KOPOR! l"IeORR[CT • SHOULD NOT 
Hlvr tIIEEN C:HANGED 

1')1'614 ""1214 til 4 BR DONE51 
U,.SRI2I till '616 ~42717 ~12I12101211 16321'J1il RE t511 B I c: 

till'624 1IJ412106 HLT 
TURN brr KT11 .. C 
oHt '0 RAWTW PAGE CAusro 
A TRAt" OR ABORT 



DCf(TC .... ""4C'I'11.61" 1,.101,\'1-'2 0a1j!~ P 4GE '-!HI 
OOI<"C 

"17626 816771 16328" 163210 DONUli MOV KT5T A, IIKTvrc RU'toilE "'AI" R£1'UIIN TO eAOSE: ~AI. T 
01'634, 81115111" £6S116 CI.R 't(TSTA OR AN UNEl(PEcn;o tRAP 
0176d 1II1!51111' 16:11611 CL." .8RIII HU1'UL.tU $R0 
81'644 0,,!583' 17'7h OL." _"5 HlI1'11L.Ii!E IIIRocrno" ItHClS 

ISHOW 'HAT A DATI TO A RI'WTW '~CE !AeF'h) WITH MEMORY "A~AC[Mt~T 
11'_AP ,NUL.£ S!T Nt I THE:III TRAitS NOR AROIHs 
,SHOW HAT THE KT1S,-C ~1ATOS RfGfS'tRS CONTINue to tillAOK, iNO 'HAT THE 
,PDRi S tOR TIoIE PAGE R["[REAC!D UU: COIIIR[C' 

81'6'0 1B~4IU' T£ltll2 i IIOOP£ 
81'6;2 1'112131 0"'0;2 1""" MOV ''''''~III jl.eAfj 'ES, NUM!I[R fN'O i'wE OlSffl.AY 
811661 "'837 11'776 CI.III .PS i11i1lfUUlI: PROCrsso~ 'TlTOi 
1'11'664 01211/16 0111:1,11'1111 HOV .KSUCI<,8P ilfilITrlUJI: ICEIIINEI. S1'AeK polNTrFl 
1111'6'" I'Isee" 16:113111 tV .1." iI~thAL.ut SR' 
01'67" 81~7"6 "111111186 MaY .~,.,Sp) I'POSH "W Kry ON U lCI< 
1'11'7'0 0''''', 8111~4jj" J.1t II ,S£fI,lP jMiKf 1e£IINtl. PAGe; , 111101 I I!lC'[ANll. 

111117j4 
jMlK! ~LI. OTHEIII ttAGts IIIW, lUNK 8 

211/15726 TST (8'). "Rutolil[ Sf ACt< PO INTER 
011716 0127" o 1111 2 iilll 1634". MOV 12"", .KOPA"l j",lp KrR~[1. "AGE 1 
"177!" 91~1'" 01"281 16:536" MOV ,28.,aKIPARl i'to 8AilK 1 
011722 "12"'1 ",,'4jj, usn4 MOV ,"'4PJ".ICD'OA2 icQANG! "'A' TO MAKE FlAGE ARWhl 
81"S8 01211'1 "7140' 1633,,6 HOV '''4I'J'''I(%''OR2 
91'7S6 1111277; 1'1211111172 163111'111 HOV .I11£1'2,.ICTYEC i8!TUP tRAP IIIETURN IN CAli: 
01'74" 138!:J"'" 163866 CI.R .KTSTA 
131'7;111 Q/lt16'1 U'2'2 163434 MOV '1I~2'Z.O!!HD jINITliL.UP.: 1.00ATION TO IE R£A!! 
111117;6 912701 043412 MOV ilion T AO."Sfh'J 21 • III . I R1 C:ONT4! ~s V!R'Ull. AI!DRESS or 

;I.OCiTlON TO af RE [IIENCrO tARO I(ERN!:1. PAG£ 
011762 012"'1 01111081 163134 MQV ."'81,'SIllI i'taR~ ON l('I'u-e, sn MfilGt '"AP ENABL.E 
1111

'
7'111 022721 12'2;2 eMP '1"2,2, III!). joU! to "_"'101 pAGr-SHOUlOIII, 'RAP OR ABORT 

1'1117'4 I'IS hili 1 ItQ ,+" 
0117'6 104"06 HI. T jRfL.OClTION rAll.l:O THRU i([IIINEI. PAGt!! 2 
"2088111 01""2 16312111 MOV ''11'1",112 iSlYE !!lON'ENTS 0,. SR0 
8201'184 0111!1371 16311114 DEe aSA" itORN orr KT11.C 
020°i" 1322702 "0111121 CMP 1111121,1'12 iCI1£l:K SAVre CONtEPlT!I OF' S~" 
111200 4 "0i481 RtQ ',." 
02011116 lU0"6 IoILT isAe t ~CORA£C"'SWOUL.O WAVE 'I'IUeKEO 

11128111211 1122717 13i10i121 16311lllil CMP '27', UR1 

j'1'QE R!;£R£NCE TO OATIl SPAtJE, ~AGE iei ~H!CH eOT "HI: 400R!S5 ", Sit" 
10 ECK SRl 

020826 11814 1111 Ito ,.4 
02011138 111148"6 IoILT is''l 1 f4tORRECTitSIoIOUL.D eo~T'NuE 

jflllAeKtNG WITH KtH-c OF" 
2128032 022777 1321111132 162.,,11 0'" " ,.SA2 ieAEeK SR2 
02011148 131'1i""l B~Q ',.4 
11202142 104!H16 IoILT ;S1ll2 INCORAEChSHOULD IT !I.L !!E 

iTItACKtNG EVEN wtT~ KT!:1';'C or" 
1112011144 822771 01'''''' 1631'i! CM' "He, ,'1< I tlOR2 icAECK INSTRUCTION SPACE POR 
1'1201'1'2 elli4B1 RU ,." 
11120111'" 1111<11JB6 1011.'1' il(tPliRt I NOORRt!!ChSHOUi.:O NeT 

I'H4vE 8EEN CIolANGEO 
0200'6 1322777 il1741'i' 1632011 CHI' .7740' ,.KDtlOR2 ioAEeK DAtA spAcr ~OR 
11120i"414 ellli4111 REO ,.4 
8212111166 10"11106 HI. T iK/5poU INCORREct .. SHOULO NOT 

iHIYE 8EEN CIolANGrO 

cCicTC-4 MACY11~ 614 ,,-/oIAy_1:! e0123 'AGE 6-!S1 
OCKTe 

02"1318 1'10111404 BR 00N£!!2 
1112811112 ""277' 13111"131111 162'24 RET521 Bit n,'S1ll0 ;TORN orr KT1hC 
02011!111 11114006 loll. T jolTl '0 IIRWTW PAGE TRAPPEO OR ABOFlT[O 
02121182 016777 1627S" U2724 00NE'2 i HOV I(TSTA, 'KTV!C iC~ANG! K'U-C F' AU!.:T R!!TURN TO 
020118 12105,"7 162722 CLR 'KTST l- i C1UIIE • HAL. T ON AN UNfxllEerrD TRAP 

"2"114 III'I!!III" 16271'14 CI.R tlR" 
02012111 011151113' 11'1776 CI.R "ps 

'SHOW 'HU A OATO (NO OATlti) TO A IIIIWTW PAOE (ACh') IIITWOOT 
I HEHOR\' MANAGEMf;N· T"AP r1aBLE SE:- N!:! 'HE!! TI'IAI'S NOR AIlOIn!! 
'SHOW 'HAT tHE KT:I,1-C STATOS R!GU'ERS CONTINue; TO TRAeK. AND 'HAT THE PDR 
,CORRESPOND 1 NG TO THE RE"ERENCt!! 'S CORIII[CT 

"20124 10441110 TEIIT,;,l SCOPE 
020126 012,37 o 1110111!! 3 117"1'1 MOV "n,"'~R il.bAI'J '£5' NUH!!ER INtO THE OtStiLA\' 
1IJ20134 0"!!03? 171776 CL.R .,pS iINItlAL.Ii!!: "ROCESSOR ShTOS 
82014111 012706 "UI'I,,0 HOV 'ICSTACK,Sp iHJlTUL.t1! I<ERNEL. STACK POINTrR 
"'2fl144 1110!!11117 1626,4 CL.II .SRII iINltllL.ti!E SR! 
e201!IJ1II 812746 BfII131111l6 MOV '6,-(SP) jpOSH 11101 ICt!!Y ON STACI< 
0201!4 01'1476" 111112131 JSII "7,SEf~1t il11KE: ~£RN[L. PAGE , RW, EXTERNll. 

iMIIIE: ILL. OHlER FlACE!! AW I !lANK e 
"2111168 01115726 TU (Stt). ;R!S'ORE S'ACK POINTER 
111213162 0127i'i' 0"120111 1631S2 MOV UBIII •• KOPAIll1 ichNGt HAl' TO RUN -coor t N srCflNO BANK 
82"11111 012711 0II1II2210 16310" HOV .211l""ICIItARl 
020116 01271' 07"'e5 1631116" MOY .7740".KOFlOR2 iMll' KERN[\. PAGE 2 RRWTW 
02111204 1IJ1~717 0714,,5 163i1:J2 MOV .7'405 ,.K 11101'12 
020212 0127" 0203!!2 16261" HOV 'RET!!3"I<TYEC istTUP ABORT RETURN I N CASt!! 
82022111 110511117 162612 el.R .ICTSTA 
8211J2~" Illnlll67 16316j! CI.R DESTAO iINITIlL.li![ 1.0CATION TO IlE AOellESSED 

iali' OA'O TO RRWTW tIIAGE 
132fl2311 1'112701 04:1412 HOV .D£STAO+41l111Hl, Rl 'R1 CON'tA INS V!R'UAI. A!!ORESS 

iTO BE REJ'tRE:NCEO 'HRU K!:FlNEL ".GE 2 
OF' l.OCATION 

1320234 112777 1l80""1 162562 Mova U"SRI!l iTORN ON I<T11-C 
020242 012721 125252 MOV Un252, (Rll. iono '0 RRWTW PA(;!:_SHOULDNI T fFiAP 

iSINCE TRAP [NABL.E I!lNIT S!:T 
"'2121246 i'J1'702 1625!l2 140V ,Sll0, R2 iSlVE eONtrNTS 0' SRI'J 
0202!!2 11ll'l'371 1625"6 DEC .,RIIl iTuRN orr ~T11-C 
1112212'" 022702 U0021 CMP 1118021,112 ic~£eK SAVED CON1'EN1'5 OF' SIlIll 
0202(.2 01111411ll. 8EO ,." 
02A264 18401'16 loll. , is''0 INCORAEChS~OUL.O WAVE TJUeKEO 

jTwE Rr:PERtNCE TO DATA S;'ACE, PAGE III, 
iWIl!CH G01' TIo4E AODRESS 0" !lR0, AND MMGT 
iUMi SHOUI.D at !lEf 

020266 022777 UI1l1/l27 162532 CM" ,27,'SR1 iCIlEeK SFil 
020274 ~lIIi"2I1 IIEQ ,." 
1'12il216 1040i!16 HI. T J'SRl INCOR~EChSWOULO I(EEP TRACKING 

jEVEN WITH KTll-C orr 
028388 022777 112030111 162522 CHI' '. ,.5R2 iC~Eel( SR2 
0211l3fl6 "'0141111 BEO ,." 
1l2111J1IIl 1048:1l6 HI. T is/!l2 I NCORRECTeSHOULO I<[E'P t".el< I NG 
1Il21'J312 022777 117140' 162724 CM" "141!5"I<IIID"2 iCIlECI( INSTRUCTION SPAf:E FlOA 
020320 1!l1ll1411l1 IIEQ , .. 4 

1Il2"'3~2 11114806 ~I.T JI(! POR~ I NCORFI[CT-SHOUI.D Nor HIVE 
irH:EN CHANGEO SINCE TH£ "RWTW "EF"EIlENCE 



1120324 322717 0"705 1U7U 
0211JJJ2 I1JIII!41l3, 
020334 121411116 

1l203:56 026727 £U0511 12'212 
020344 01!41111 
020346 11l41l1l6 

eMI" 
BtQ 
~I.T 

SR 

'77105,.KOj!lOR2 
, .. 
DEIT AD. U2!1252 
., .... 

iwls TO 0" A SI"AC:E 
ioAEeK bAh SPACe: IIOR 

iKI'5"OR! INOORRr;Ch fl." BU SIoIOOL.Ost SET. SINCE. flAG!!: 
;wiS .eCEUED, AND "W" BtT S~OOLa 
(af !IE'!' S I Net: IT "liS IIR m'EN UlTO 
/M1Kt eER'.lN THI.T OI:S1'lNA1'lON 
;1.0CAT!ON WU WR!T'£N INfO 
jolTO 1'0 !lRW"W PAGI!: blrJNI'I'WRnt 
/'HITD 'HE DESTINATION ~OeA'ION 

0203'111 
0211J3S2 
02036111 
020362 
0203;1l 
0203;4 
02i!14i8111 

0110404 
042'" 
1214""6 
0:1.67" 
00'111'7 

0111 ,,;i 1 16H44 AE:"31 U c: i1'ORN OF'F' I(T1bC 
iolTo 'ORRWTio/ PAGr tR4pjiE/) W!'HOUT MMGT TRAP E:tiASLEtl 
iCt:lANG~ K'U-C r AU~T R~TURN 

Ql2"4r!4 
Ql2114i!J6 
Ql2G1414 
£12042£1 
iIl20424 
02043" 
11211434 

Ql204~2 
2i21l4;i1 
020~;6 
020464 
020412 
1l2i151i1il 
i:t20584 

0"'"'" i1IUIl3' 

11"'4"" 012737 
"",'"37 
0127"6 
U'III;; 
012746 
11",,4761 

1ll,2777 
01277'7 
0127'" 
1112771 
01277'; 

0"'"'' £105,,67 

MI." 
16IHU 1U4H OONt!l:S1 140V I("U,IIKTVEC 
16a442 CI.R .KTSTA 
162424 cL.~ .,Re 
17"h CI.R "'5 

i'o CADSE 4 HAL;T ON AN UNEl(PEC'!:O TRAP 

,SHOW fHH A DATO (NO DATII', Te A jtRW"W ",lOE: CACI"IS, wli'~ 

01110";4 
11'7'6 
1l1l~1l01l 
162314 
1l1l1!l1l06 
01li6!iil 

il092fJ21 
9002m" 
0714" 
9"40' 
020536 
16~332 
162792 

II'I!MORV MANAGE14E,..T T'U" fNlBLE:. Sf;f TRAils .. rTtA THE ! NSTAUC' % ON IS. COMPLETEO 
,SHOW THA" THE KTU"C nA'OS R!GlS'tils CONTINUe: TO tRACK, ~NO 'HAT THE: POR 
,CCRIIES"OND l NG TO THE RE:'tllENcr t s coMeI" 
TUf'" i I!tOPt . 

2)''''111 MOV ".",II'~II il.OAO 'l'ESt NUMBER INto tHE O!S"L,lY 
ilAlfl~LIIr! IlROC[SSOf' ITITOS 
ilIU'I'IALlllr: KERNEL STAOK pO!NTrR 
1'!NI1'IlLm: SRra 

1626'2 
162624 
162680 
1625!1l! 
16233" 

eLR "PS 
HOV .P;STACK, liP 
eLR :./_ ,SII, 
14QV '6,. ( SP ) 
JSR ". &E 'I' \I" 

MOV 
140'1 
HOV 
MOV 
MOV 
CI.R 
CI.R 

(Sp,. 

.2I!e,!lI<DPARl 

.a'e,IIKtPA~l 

.""85. akQIIOR2 
",''"' "iUIIOR2 
.RtT5.,.ttTVEC 
,I(TSTA 
DUTAD 

jpOsl.! Piw KEY ON snCK 
;MiKE ~ERNI!L PAGE , RW, rXURNIL 
jMiKi: ILL oTHER PA(iES RW, !lANK 0 
iRi!stoiliE STACK POtNHR 
iNlIlW ClhNGg MAl' '0 ALLOW RONNI~G COOE 
;dOVE PHYSICAL AODRESS ~il1!l01!l 
iMip KrRNEI. "AGE 1 TO BANK 1 

;HlKE Il[RN£L PAGe: 2 RRWhl 

;snop fRAI' RETURN 

"22151" 912702 043412 HOV 

HOV 
MOV 

il~ITllL!i!!: LOCATION TO f)E AOOI\ESSro 
iB' D .. tO '0 RRWTW PAGE 

'DESTAa.401i"9.~2 IR~ CONTAINS vIRtUAL At50REsS or L.OCATION 

"'20514 "12777 0"U01 162392 
"20522 ~1~722 12!12!12 

020526 
320532 
!1120534 
020536 
020542 
020546 
~205!12 
1l205!4 

10!1371 1622'2 
104006 
0i1~441 
01 '701 162262 
00'371 162256 
0227"1 ~11"~1 
001401 
10~006 

cEca 
Io/L.T 
!!JR 
MOV 
DEC 
CMP 
BEQ 
).II.T 

iTt) 8E RE'fR£NCED 'HRU KI:RNEL. JI.GE 2 
'UIli.l1,IISRS itORN ON KT1j,.e, SET MHGT 'RAP ENABLE 
'ln2J~,(RtH' iolTo '0 RA\oITW PAG{-SHOULO 'I'IU.I' 

iSYNCE TR .. P ENA8LE IS !!IE'!' 

DONE5. 
.511"R1 "R. 
.U,,21.Rl ,." 

iTORN OrF' KTU.C 
jolTo to RRWTio/ PAGE F' A I Lro TO 'RAP 

islvE eON1'tNTS 01" SRII 
itORN otr l(T1hC 
iC;:;ECK iAvt;o CONTE~iS OF' SRfa 

iS~0 lt~CaRREChs~OULO ~AVE TRAt:KEO TIoiE 

aCKTC-A MAOYl1',614 1.MAv·'2 iI"123 PlG!: 6-53 
OCKTC 

020556 
1120564 
020566 

0205;0 
020516 
020600 
020602 
020610 
020612 

020614 
02111622 
1120624 

020626 
020634 
1l211l636 

02064£1 
020646 
02i16iJ2 
1l206'6 

£120662 
020664 
0206;2 
020676 
0297~2 
02071116 
929712 

"20716 

920721l 
£120726 
02111734 
920742 
i1297'1l 
0211l7'6 
020762 
020770 

021'l7'4 
021000 

"'22717 "0"027 162242 
0014"1 
1040"'6 

022711 ",2","0 1(\223;:! 
01l14"1 
104006 
02271' ,,714'" 162434 
011l14"1 
104006 

"22777 077705 162442 
00lAI1Il 
104e06 

026727 16256" 1252'2 
~0141l1 
104kH'6 

eMP 
!£Q 
).ILT 

CMP 
SEO 
).II. T 
CMP 
BEO 
HI. T 

eMp 
BEO 
HLT 

CMP 
SEO 
HLT 

,', "SR2 
,.4 

.71495,IIK!IfOR2 
, .. 
.17705,111<0110112 
,.4 

OESTAD,112'2,2 
,.4 

iR!:F'£AI!:NCE TO OATA SPACE, PAGE il, 
iww 1 CH Got THE AOORUS 0" SRI!!, AND MMGT TRAP 
isAou!.~ BE sn 
iC~ECK SRl 

iSfll I NCORRECr.SI-iOUL.O 
,l(~EP 'PRACKING EVEN Wl'I'H K1'11-1': orr 
iCAEeK 5"2 

iS~2 INCORIIEChSHOULO KEfP 1'RAt':K I NG 
,CAECK iNSTRUCTION SPACE P~R 

;KfpMt INCO"'RE:Ct.SHOUL.D NOT 
ilo/ivr:.8EEN C .... NGED SINCE THE RAlolTW 
I'R!HR!:NC[ WAS TO OAh SPAtE 
iCQECK OA h !!PACr: PO" 

jK!lPOR~ INeM~E:C'."A" ANO "W" ~!TS 
iS~OUL!'l BE S£T SiNCE PAG! WAS IoiRITTEN INTO 
iM1K!: eER"IN THAT OES'PIN~"ION 
iLOClTtON WAS WRInEN 

01(077'1 1621'2 16216(1 aONE!J~ i MOV KTSTA,IIKTvrc 
lljo(TSTA 

iolTo 'Po R~WTW PAC! OIONIT WRUE 
iiNTO 'Io/£: OESTINATloN L.oe~tli'lN 
iCAANGl' K'l1-C F' AUL T R[TURN 
jft) tAUSE A "'AI. T ON AN UNEltllECHO TRAP 1'l05011 162164 

1105011 162146 
09'031 177716 

104401l 
0127:57 
"'0'03' 
012706 
"'05077 
012746 
"04767 

005726 

01277'1 
012717 
"12717 
01277'1 
01277' 
011'5077 
"12761 
012701 

005277 
062741 

90U!!5 
171776 
0"1,11I0i1 
162116 
0"ee06 
01H372 

,,""200 
1ilIlJ0200 
"'1405 
0114i!l5 
02iUJ6 
162054 
125252 
,,4H1" 

162924 
l'!52526 

177511l 

162374 
162346 
162322 
162274 
162956 

162422 

CLR 
eLR 
CI.R 

IISR" 
UPs 

"SHOW TI-iAT A OAT I P, OATO SEQUENCE til A R"WTW PAGE (Acr!!5) W"IoIOOT MEMORY 
.MANAGEMENT TRAP ENABL.E SET Ne1T~E" fRlp5 NOR ABORfs 
/SI-iOW THAT THE KTU-C STATUS R!:GIS'E:AS CON'INU[ 1'0 T~ACK, lNO 'HAT 
I fHE POR CORRESPOND I NG TO THE REIi'E~ENC!: I S CORRECT 
TEST55 i SCOPE 

MOV 
eLR 
MOV 
Ct.R 
MOV 
JSR 

TST 

MOV 
MOV 
MOV 
MOV 
HOY 
CLR 
MOV 
Mav 

INC 
ADO 

,'5,USA 
tiPS 
IKSTACK,Sp 
'6A0 
It,-esp) 
"',SETUP 

(SP,. 

iLOAO 'ESt NUMBEIII 11\1'1'0 T~E D!SflL..V 
iIN!'IALli!p': 'ROC[S!lOR InTOS 
iIN!1'llLlzr KERN!:L. sheK P!lINHR 
ilAlflILli![ !JR0 
jpOSM ~W Kn ON ST lCK 
i,.,ll<F.: RERNF:L PAG!: , RW , [X'ERN1L 
JMIK!: ILL OTioIER PACES "'w, 84NK ill 
iR[SfOl!E: STACK Po INTER 
i~!lW et:W4Gt "IAI' TO AL.LOW RONN! ~G CODE 
iIN BANK 1 
,Mlp KfAN£L P.t.GE 1 TO 9'''JK 111201/1,IIJ(DP"'''1 

.200,.KIPAII1 
'77405, IIKD~DR2 iMlJ(!: RERNEL PAGE 2 IIIRlo/hi 
11117"05, 11K IIJOR2 
.AET55,IIKTVEC iS~TUP ABORT R[TU~N IN CAsr 
IIKTSTA 
U25252,OESTAD /INITIAL!i!E L,OC:U!ON TO BE RHrRENOEO 
.OEST AO.400"2, 1111 I Rt c:aNTA I NS V I RTU1L AOORESS .. 2 1'1. 

.5RI/I 
1152526,-(R{) 

Il.OCATlON TO BE IlEJ'ERENCP.:D TOIRC KEIIINn. PAGE? 
I TuRN i'lN KTll·f: 
iDlTIP~OA1'n TO RRWhJ PAGr.SHOU~DNIT TRAP 



021014 01;"'2 16U 
021111;111 1053" 162111 
11121014 11122702 m'lII 
Il21111~0 1'J01401 
11211'J22 1RI4886 

11121824 111227" 111111802' 161174 
II 2 !.fIJ 32 1111111401 
1121834 184886 

1112U:;6 1122711 nte:'!6 161'" 
02114<1 08i4U 
02111"6 1RI4011, 

11121058 0227" 01741115 161166 
0218~6 11I11Ji401 
021068 104886 

021862 022717 07771l' 1621'4 
0210;8 Il81401 
0218;2 104006 

111210;4 1105767 162312 
021100 1'J8i411l1 
02111ii2 1048116 

MOV 
oECa 
CMP 
![Q 
loll. T 

'SAe, R2 
,6R0 
I1l11e21/R2 
,.4 

,·".SR2 
',.4 

,,'14fJ',.I<I"OA2 ,." 

'7770!1 / .I<OllOR2 
,.4 

otlTAO 
',.4 

S!NCE T~AP e:NABL.E ISN/T S~T 
Slv!: 1':ONU:NTS or SRIII 
tORN 0,.1' I(1U-C 
C"E~K SAveD CON1'E~ts 0; S!l1II 

(S~III t~cOR~EChSWOUL.D "AVE 
I trtAeKED R(rrRfNet: TO eAh IPAeE / 
,'IIXli£: li, WllieH GOT THE AOOII[SS 
io' SRI, AND H"'Gt 'RAP S"OOL.1i BE an 
icAECK Sll1 

;5-1 IfJi:OR~EChSHOULD ~Erp 
i'''ACKING rvtN WI 'H KTh.;.c ot, 
iCAEi'lK 5R2 

is.2 I NloRIIEChSHOULO TRACII EY£N 
iwA£N It 1,1-C II O,.P 
icAEel< NSTRUCTION S"AOE PtiR ,.OR 
i,¢lE RIIWTW PAGIl: RE"e;IIENC£O 
iKtpbA! INClORR£ct-SHOUt,;O NI:IT 
iHlvr tErN CHANGED s t NOE TAE 
iRIIWtW Rt'tR!:NCE WAs TO OAU S~ACE 
icAreK DAU "'ACt ~D!I eO~R£SPOIlDtN~ 
iTI:I 'Hi! RRli/TW IIIErEAENC! 
iK!5P~R2 INCOIIIR!Ch"A" lNO "W" AITS SHOULD 
ia, et' StNC! I'A(;[ WAS WIlIttEN INfO 
l'cAteK TO It! THAT i NstRUCU ON COMPI.ETED 

jolUp; OATO TI:I ARWTW IiIACE I"AI~EO '0 COMPl.nr 

021104 I'JI'lI1404 BR 
02!i1ll6 042711 000001 1617111 REt55, BlC 
021114 11iHIi!06 HI. T 

11121116 1111&771 161714 161110 DOIIE!!5i HOV I<TST ',.KTV2C 
.I<T8T. 1'J21124 005077 ;6Pf6 CI.A 

:~ig~ ::::;~ i~~~,: gt: .SA!!! 

02~1<10 11/1"'4111" 
021.1.2 1!112'1!7 flIHIIII" , 
02il', """13' 1177;6 
0211'4 1!112716 IIIIU0e 
9211611 0""0'11 16164. 
1121.164 0127'6 1"1" I!I 6 
1!1211;0 1'.1""767 IiIIU14 

fJ211'4 U,,2t 

... ,S 

,S~OW THAT A DATII'. OATO S!QUENCE '0 A RRW'W FAG! IAcrdl WITj.j MEMORY MANAGEMENT 
I TRAP tNA8L,t: SET CAUSE~ A 'RAP A' tHE END or TIoI£ INSTRUC' I ON 
,S"OW tHAT THE KTU,-C auTOS RfGUfE"S CONTINUE TO TlueK, ANO 'HAT THE 
,FOR'S rOR THE PAGE REP'E"tJ.iC!:D ARE COR"Ect 
TEI1"61 St:OpE 

1''1'" HOV "'/"~R il.OAD 'E" NUMIStlll !NTO THE O!S~I.A\f 
CI." .IIIPI itNITtAL.!i!! "RCCUSOR si'nos 
MOY .KIUCK,'" iIIQITtlL.IU KE!lN!1. shOK POINnR 
CI." talll. iUltTI1Ui!! SRIl 
MaY U,.(SP) ipOSH IIIw KEY ON STACK 
JSII '" f snvp iMIKE RERNI!:I. PAG! ., RW. U'EIINIL 

II41K£ lL.L. OTHE!I ;A~ES IIW / IlANK 1/1 
TiT (lP). ;"EstoIlE ST ACK PO 1 NUR 

i ACT[R MAP TO AL.l.OW [XI!:CuTtNG eOOE I N BANK 1 

OeKTe •• MACY11',614 hllAy.'2 ellll:Z~ P'GE 6-" 
oCI(TC 

"21116 "127'" 1!101!120" ina6 
"2i2iii4 11112771 """200 1621!1'8 
1'.121212 111127'17 III'Hil5 162,,44 
1112122" 1/112777 1117Hl!i5 162fJU 
021226 1/112771 1112i,21- 1U6ll111 
1!1212:'l4 005877 161570 
11121248 1'.1127" 12'2'2 1621'" 
1!12i2.' 112711' 043412 

1'.121,2'2 1'l12771 0211111U 1615 .. 
111212'" 11162724 11152526 

1121264 18!111177 161'3" 
8212;0 1/il' 8 III 6 
821212 1!S1'.I444 

fJ212;4 01"1'J2 14\524 RET561 
1!121~Ql8 "853'17 16152111 
111213"''' 1'.12271'.12 1!111821 
021318 11181401 
1'.121312 1""""6 

"21314 "22771 0"""27 16151114 
1'.121322 lII"i4U 
821324 1"""1'.16 

021326 1122711 021326 161"'4 
"21334 ""141111 
"21336 1I!481!16 

"2134e 022717 1l'17405 1616'6 
1!121346 lIle14"1 
8213'11 11114"1'.16 

111213'2 11122717 1Il7??,,;' 16171114 
1!12i360 11101401 
1121362 UJ41!106 

11121364 1/10!1767 162822 
fJ213;1II ""141/11 
1'J2i:s12 1841106 

021314 0221"" 11143414 
1'.1214211!1 I!I III 14 III 1 
1'.121402 104""6 
1!12141!i4 11116771 161 426 161422 OONE56i 
11121412 U'"77 16142111 
021416 011151111 161402 
fl21422 0/il!J"~7 117716 

MOV 
MOV 
MOV 
MOV 
"'O~ 
el.II 
MOV 
I'40V 

MOV 
'00 

eL,Ra 
HI. T 
SA 

MOV 
otc 
CHP 
lEa 
HI.T 

CHP 
UQ 
HLT 

CI'4P 
BtQ 
~1. T 

CHP 
IStQ 
HI. T 

CHF' 
IEQ 
HI. T 

TST 
BEQ 
HL T 

CMF' 
BEQ 
lolL. T 
MOV 
CLR 
eL.R 
~I.R 

121!1'" .KOP.lll 
.2111,.KIPA!ll 

iM1P KrRNEI. PACE 1 TO BANK 

'7'14111' / .KOpOR2 iMll<! 1l[~NEL PACt 2 RRWTW 
"'141115"l<t~Oll2 
1II11t:T56,'kTIIEt isnup TRAP IIE'!'URN 
.I<T5T A 
11I12!1252,DntAo il!lt'l'tlLIi!!: L.OCATtON TO BE REMl 
'D£STAO."II'I!I,II" IR<I C:ONTAINS VIRrU4l. ADDRESS or 1.0C:U ION TO !IE 

'1I01/·SRII 
,'2526, (R41" 

.SII, 

,SRII,R2 
.s III II 
1111121,112 ',." 

1111741'.1','1< IPO~2 
· ... 4 

"'71'" ,.I<OllOR2 
,"" 

iRIrF'ERENCEO Tj.jllU K!!:RNE~ "AtJE 2 
iTORN ON KT11_C, sn I1MCT 'RAP ENABI.E 
jOlTtp; OATO TO RRWi'w PACE~SHOiJL.O TRAP 
islNeE 1'R.P !:NABl.E IS sn 
j I' NO tRAP, TURN 1:10' I<T11';'C 
jolrtP! OATO TO RRwtW PACE W!T~ MEHORV 
iHANACIM[NT TRAP ENABl.!!: sn r'lIIlN' T 
iC1VSE i. I'RA' 
iS1V~ eONtl!:NTS 01" !lRIII 
i'ORN Of" I<TU.C 
jCt:4E~K SAVfD CON'tENTS 1:1, SRIII 

;SAII I~CORREeT.Sj.jOULO ~AVE 'RACKED 
jl'QE RtrERI!:NCE TO au A suct, PAGE 
i.; ~HfcH COT THE .OORfSS I:IF' 5"". 
J'AND I1MeT TRAP SHOUL.O IE S~T 
I'C~Eel< SR1 

ISlil INCORREChSHOULO CONTINUE 
iTltACKtNG WITH Kf1!.c: I:Irr 
jC~ECK S~2 

iSA2 INCORRECT-SHOULD ST!I..~ !!IE 
iU./:K1NC £:VEN WITw KTh.C ot, 
iC~El'!1< iNSTRUCT I ON SPACE POR 

iK!POR~ INCORRf:Ct.SHOULO Not 
;Hi v£: flEEN CIoIANGEO S I NeE HIE RAWTW 
iR£F'rRl:NC[ IUS TO OAU S"ACE 
iC~E/:K CA" SPACe: ltoR 

iK!\F'~R! lNeORR[CT."A" 4NO "'I" ~!TS SI<OUL,CI 
lar SEt !lINCE OAU SPACE WAS RiIIWTW 
iANO w~s WIIIITTEN 
iC~EeK LOCATION WR!T1'EN IN'O 

iTt:iE INSTRUCTION R!:rf:R!:Nl'!INC T~E RRWTI/ 
iFlIG£: tRAPPED !'IEtORE COMPL.fT t Nil 

'Ce:SHO ... 4I11U2.R4 'CHECK TO SEE THH 114 lUTOINCREMENTEll 

KT5TA,"KTV~C 
.KT5T A 
IISR" 
",ps 

iAOTOINCI'lEMENT or 114 ON fl'lAPPEO IN5TRUCTIO"l ~lllN'T Or-CUR 
jC~ANGr K'll-C f" AULT Rf:TU~N TO 
iCi-USE A 4AL T ON AN UNf)(IIEeTF'o TRA!' 



OCI<TC.A MAeY11',614 1.~AY.'2 01'1123 F1GE 6-66 
bCI<TC 

1'121426 1fJ~41'1fJ 
1l214Sl!l 0121~" 00110!s1 1'7151. 
1l214:!6 1l9;":!1 ;:.,.,,'6 
1l21d2 1'11279' I'I"19i" 
1'121446 09'017 161352 
0214112 01~146 001l1ll1i!6 
12121486 0111'761 0"0626 

02i462 00"26 

01271'7 
012777 
C1l12711 
012111 
£1127'" 
0111!!!0'? 
0£150" 
012701 

0011J2i0 
000230 
".,'14e5 
07'74e' 
0216'0 
161;,3:0 
16166" 
"4:5413 

"215:!6 005271 1(11262 
021542 10'221 

0215~4 01'702 14i2!H 
1:121550 1,,53'" 163;25" 
fi215!H 02271:.l2 "1'''21 
1')2156" 09;:401 
021562 UPl006 

"21564 022777 12100"27 16:1.234 
0215;2 0131401 
0215'" 1114006 

021';6 12122777 021516 161224 
1IJ216ii" "01401 
1i!216m6 1il40"6 

021610 "2271'1' 071'4ii6 161426 
1321616 0"1401 
021629 104006 

021622 022717 071705 1614~' 
021630 121"141211 
021632 1il400t/ 

021634 022161 01'11'141'10 Hi l5!'" 
021642 01'1i41211 

'S~OW THAT OAT I P, OATOB SEOUE:NCE 1'0 1 ~RW'W PArlE (Ac".") WUIolOOT MEMORY 
IM.t.N.GEMENT TRAP ENABI,E SE' NEtTAE:Il TRlpS NOR .sOR'S 
IS~ON THAT THE KTU.C STATeS REGlS'E:RS eONTINU~ fo TRACK, 1NO 'HAT 
I T~£ PtJR CORRESPOND I NG - TO 'HE: !lEf'E*ENC! IS CORIUCT 
TE;ST!51 i SCOPE -

MOV *'7, ,,.,, 
el,PI "ps-
MOV .I(IT A.ct(. SP 
CIoR .sRI'I 
MOV ",-UiP) 
J&R 'I', SETYP 

ISP)+ 

nilll,.KDPARl 
.tte,'KIPA.Ri 

T~T 

MOV 
MOV 
MOV 
MOV 
MOV 
el,R 
CI.R 
MOV 

"'411J5, 'KO~OA2 jMlK~ REPlNel. PAGE 2 RRIo/TiI 
."'.05"KljJOR2 

INC 
INCB 

MOV 
01;(;9 
eM" 
aEQ 
HI;. T 

CMP 
SEQ 

'R£T51 "t('VEt isnup ABOAT Rr:TURN iN CiS! 
,I(TSTA. 
OChAO ilt:lIflll.liIC I,OOAf!ON'O BE RE'£RENCEO 
'OI:STAO."9'0{,R1 IR1. CONTAINS vrR'UJ,L. AeDR[SS or 

il.bc~TloN TO 9t REtJ£FlENCtO TwRO KERNEl. PAGE: 
... t~RN ON Ktl1-C fSR" 

(Rl1+ 

,IRI/l,R:! 
.SRiI 
#181121, R2 
', .. 

1II'7'7421",I(t!'OR2 
',.4 

1117710",1<0'OR2 ',.' 

#401'1. DUTAO 
', .. 

ioIT f P; OA 1'01) TO Mw1H PAGf:-SHOUI,ON I T TRAP 
,$!",,1:£ TRAI' tNAB~£ ISNIi' srt 
jsiVE: eON'E:NTS OF' SR" 
jtORN orF' I<Tl1ioC 
iCQEcK SAV~O CONTENTS OF' SRI'I 

I'SIIIS H~i:ORREChSHOULO ~AVE 
itltAi::K!il Rt"~RE:NCE TO OAh sPAeE, 
jPlGE: 8. \o/IoI1CH GOT THE AOD~ESS 
;0' SRiIi, AND ",MGt 'RA.P SWOOL.O 8E sn 
jcAEel< SRl 

is-1 INCORREChSWOULO f(EEP 
iTiIIACt(lNG rVEN WiTW f(TU.C O~T 
iCAEtK SR2 

,SA2 I NCORFlEChSWO\Jl.ti TR1CI( EvrN 
i\oj~EN 1tt11"C I S or' 
ir;AEcK jNS'I'RUC'lON SPACE PM reA 
,'AE RII\o/TW PAGt: REtEFlENCf:O 
jl(!pOR~ INCORREct.aHOUL.:O NOT 
IHIVE AEEN CIoIANGfO S!NCE TWE 
iRIIWtw RE,t;R[NCE wis TO DATA SPACE 
iCt:lECK CATA. SP.C[ PDR CORRESPOIlD!NG 
ito 'tHl: RRWTW RErEItENC! 
jI(I5PDR! !N~ORRP;CT."A" ANO "W" I'lITS SIolOI.,ILD 
jat SE' SINCE: o.fA SPACE WAS WIt!TTE:N INTO 
j' AflO HAS R!!!WTW 
jC~EeK to 'EE: THAT I NSTRUC1' I ON WAS CORRECTI, Y 

OCI<TCwA MACV11 ~ 614 l-MAY-'2 00123 PAGE 6.51 
OCI<TC 

021644 104006 HI. T 

2121646 21334214 SF! 
021651'1 042777 001110211 161146 RE'S'I st C 
121216;6 1041'106 HL. T 

02i661'1 016777 161152 
1212i666 12105011 161144 
021612 09!S077 161126 
"2i676 01'1,,,37 17'f77' 

16114f> 00NES7\ MOV 
el.R 
el.R 
el,R 

CONE51 
1I!1,'SR0 

KT~TA. 'KTVtc 
.KTSTA 
.SR" 
.,PS 

iQU!p;cAtQa TO RRWTW PAGE LE:f'1' WRONG VAI.Ue: 
il~ DEstINATION "DORESS 

iTURN orF' KT1bC 
iolTtPi OAToe TO RRWtW. PiG!: CAOSED 
,'A TIUII OR ABORT AL:THOUG~ MEMOIIY 
jMAN;'G~MENT TRAP ENABLE IoI~S NO' SET 
iRtstoA[ 'tRA.P REtURN TO tAOSE A~1. T 
iOA AN UNEXPECTED 'RAP 
ilN1i'llLln SRIIl 
iINlfULU!: I'ROC[SSOR ItHOS 

,SHOW TH~ T A OA TtP, OA !oe SEQUENCE TO 1 RRWTW PAGE (AC' .. 5) W! TA MEMORY MANAGEMENT 
,TAAP t:NABI.E SET CAUSE!! A TRAP A f 'HE !NO OF' THE I NSTRUC1' I ON 
,SHOW 1'H.T THE KTU.C ST.-TOS R~GISfERS CONTINUe: 'to TRAeK, INO 'HAT THE 
IPoRIS rOil! THE PAGE REI"ERENCED ARE COR~EC'I' 

02171/12 1i'I44"9 
212111/14 012737 021fJ0621 ""510 
021'712 0051'1~7 111776 
11121716 0127"6 01'1UBI'I 
"21722 0051'1'7 1611'116 
021726 012746 0001'196 
02i732 01'14767 01'1"3;2 

021736 005726 

021740 12112777 01l0211i" 16,,3!' 
"21746 1"!12777 21"'1'1200 161326 
0217;4 012717 """Gil' 16l, 31!l 2 
021762 012711 ,,714aS 161254 
021770 0127" "221l34 16"036 
12121776 12I1l51'1" 161034 
0220tli2 012767 1252;2 l6141!l2 
022010 012702 1!l4HiJ 

1'1221'114 "12777 0"UlU 16111102 
022022 111l52:12 

022024 105011 161'1"4 
"221'130 104006 
022932 000445 

"22"34 LH171213 160764 
022049 "0'377 168760 
02212144 12122703 011.U1 
022050 12I1l11401 
0221'152 111141111'16 

12122054 022777 01'11!l"27 16121744 
022111'2 1'10141111 
022064 111J4006 

TUTU i SCOPE 
MOV 
CI,R 
MOV 
CIoR 
MOV 
JSII 

RET6BI 

"5T 

1'40'1 
MOV 
MOV 
MOV 
MOV 
el,R 
MOV 
MOV 

MOV 
INeB 

CI,RB 
HI.' 
aR 

MOV 
DEe 
CMP 
!!EQ 
HI,T 

CMP 
SEQ 
wI. T 

U0,'If[I~R 
"PS 
IIKSTACK,SP 
,SR" 
iI6,.cSP) 
%1, sOYI' 

(SP)+ 

,,211111J.'KQPARl 
IJ211111J,PKIPAR1 

il.eAD 'ES' NUMBER INTO TWE OIS~L,AY 
i PH fIlL! i!l: PROCESSOR Sf lTOS 
iI~ItIlL!i!r I(ERN£L, SheK POINTER 
dNITUL!H SR0 
JPOSH .101 Kty ON STACK 
"MIKE ItERN£1. PAGE , RW I E:X1ERNIL 
iMlKl: ALl. OTHER PArlES ~"'. BANK 0 
jRES'O~E STAel< PO I Nt~R 
i A\.:TER MAP TO .. 1.1.0101 I'.:X!cu't'! NG eOOE I N BANK 1 
iHIP I(lRN[1. PAGE 1 to !!lANK 1 

.17'405,IIKOflOR2 iMIKE RERN!:1. P~GE 2 RRIHW 
11111405,PKH'OR2 
IIIRt;T60 "t<TVEC is!TUP tR4P RETURN 
'KTST A 
'U52,2,OESTAO iINITIALIlE I,OCATION TO lIE AccrSSEO 
,,0E:SHO.41'1Ul,A2 'R~ CONTAI~S vtRtUIL, AtIORESS or 

CONE61'1 

liS R 1'1 • Rl 
'SRIIJ 
IJ1U21 , R3 
,.4 

il.OCATfON TO S! REfERENCED TwRO KERNEl. PAGE 2 
i'URN ON K'u-e, SEt MMGt 'RAP ENABL,E 
;cUIP; DAToe TO RAW"'" P;'G!-SH!lULD TRAP 
jStNtE TRA.P EN4BL,E IS SEt 
i l' NO fR.". TURN orr KT11.C 
iolTlP; OATOB TO RRWTW PAG! IoII'H MEMORY 
i'11NAG!MEN' TRAP ENABLE !IE' ~lriN'T 
iclUSE ~ 1'''.'' 
isl VE eONTrNTS or SR0 
JTORN orF' I<T:I.1-C 
iCt'lECK SAVED CONTEN'1'S OF' SRI! 

iS~0 lrilCORIlIECT.SWOULO !oIAVE 1'RAtKED 
j1't:lE RrrERlNCE TO OAH SI'AeE. "AGE 
i<l; IoIHtCW GOT T!oIE AoORESS or SIUl, 
JANO tlMGT TfUP SIoiOULO BE 5rT 
JCWECK SRl 

.SPl I NCORRECTeSIolOULO eo NT! NUE 

.TRACKING WITH KTll-C: orr 



1!l22066 1!J227'17 82U66 161173" 
1!J220'4 0l/1i4eJ1 
11220h 1IiI4U6 

11221i!Il 1122717 0"HIIl' 1U13~ 
022116 l!J'i401 
022110 Ul4006 

022124 322767 1U6;2 1.612'" 
022132 ISi4"1 
32tU" 18 .. 006 

022136 022712 343414 
322142 01141i!11 
"22144 Ul4006 

0221;S 1.4\4Ie 

3221;2 3,,4767 0I!Ji";6 

0221;6 313731 3I!J/UJ42 
11222"2 01'1415 
0222ii4 ~1!J31!Jn 
l'l22206 3""711 
112221" l'l1024" 
e222~2 eee241 
"22214 fl/illl248 

022216 l'l~UI1" 16i1;2 

022222 
!lJ22226 
322230 
022234 
0222"0 
1122242 
11222441 

""'017 
0"!I'!!Ie 
012731 
"8"""8 
11IS!728 
lIJ'hl4 
01110207 

16"5;6 

1!J""ue 
"113"411 

022246 0050'" 161552 
022252 0127111 013"''' 

CHI" 
IIEQ 
loll. T 

CMP 
lEa 
loll. T 

CMP 
atQ 
HL.T 

""40,.aI<IIIOR2 
' •• 4 

"""" f al<DIIOR2 
' .. " 
'111'6n. OEST 40 ',." 

iCAECK SRt 

is''a INCOR"ECr-SIlOUL.O ItfL.~ 8E: 
iUACK1NG CVr:N WIT~ KTh.c OF" 
iCi!lECK !NlfRUCTION lliACE PI!R 

"!S!P~RI t NCORRfC".SIolOU~D NO' 
jtj Vt iUN CHANGED SINCE ''IE R"WTW 
,'I rfRfNCE IUS To aAtA S/lAeE 
iC~ECK OA" SPACE IiDII 

fKe,Ou lNOORRrcT."A" 1N15 "101" BITS SHOUl.D 
,B~ IE' UNcr DAh SIIAeE HU '''''WTW 
,'Af,jD W~S WIIIITTEN 
icAECK LOC.TION IoIRfTtE'" !N'O CMP 

I£Q 
IoILT 

CH" 
B~Q 
IoILT 

"fAt INSTRUCTION Rfrl:RfNel~G T~E RRWTW 
"flUI: 'RA""ED 8UeAI: COMIIl.rf I Nil 

~o£saO.""jJ'2.A2 .... 

!lCOPf 

JSR 

K1'eU, ltICTVI:C 
aKTSTA 
,SR, .,ps 

,,,,BEL.l. 

140V a_"2,IU 
lEO tND 
"UET 

I.ooic, JSR "',.R1 
"lOP 
NC" 
NOli' 

ENOl JMP 

if~E A01'O I NCREMENT IN 'Hf fNSUUCT I ON 
jR~rI!:R~NC1NG T~t RRW1'W PAGI: 
;'II LEI! TO COMI"I.ETI: 
icAANG! K'U-C F' Aut.:f REtURf4 TO 
,'clU!IE A IoIAI. T ON AN UNfxllEefEO TRAP 

iMtlNtTOR HOOI< 

,SUBROUTrN£ TO 
CL.RA!.L.I eLR 

CLF! 
MOY 

CLEAR Alol. KT1i.e REI'lISTr:RS IEXCfPt sr:t1,SR2,SR3) 
tSR, 

CI.RLPi CLA 
T5T 
lOll 
"T8 

FIe 
"6"R~ 
"DRTAS(RII 
(1111)" 
R1, Cl.RI.P 
k7 

iCOUNT or REGISTERS To Bf ~I.EARED 
"CCEiR REGnTEFlS THRU AO/iRI':SS HBl.t 
iMOVE "OINTE" 
il.CO" "II.L DONE 

ISUIiIROUT!Nf: TO MAKE ALI. PUES "W. hNI< 0, 41(, UP 
RWA l.t.1 tll.R 'SRI 

140V UORTAB, Rl 

OCI(TC.' H4CY11',614 1-"lAy.12 Ut23 P.GE 6.'9 
DC~TC 

0222;6 1'J1270" UII:i. 
"22262 0""'"71 "011411 
022266 012731 ,,7 '14 Ii! 6 
0222;2 011"0' 
0222;4 06271111 1'J0""4il 
02231" 02~'Il27 UJ336 
022304 013764 
"223116 ZIIJ"207 

022310 
022314 
022322 
1Il223311l 
1Il22336 
1Il22344 
"223;2 
III 223'" 

"22362 
"22366 
'223;2 
11224t110 
1Il2241!i4 
022412 
1Il22416 
022422 
1'J224~4 
t112:!432 
022440 
1Il22442 
022446 
0224'4 
132246fi1 
1322464 
1322470 

322472 
0225t110 
0225112 
1122510 
"22512 
322'20 

0"4767 
11112777 
"12177 
056617 
056671 
012771 
012717 
111'1111201 

0,,,,,:57 
t1112106 
1112737 
1'J12736 
0127:5" 
01271116 
08'0:57 
3 III 11100 1'1 
11116767 
362767 
00 I'J 00 1'1 
08'''67 
11112161 
0"1111'" 
1'J0'i'J67 
0'1'1177 

0"iI"''' 
032737 
1'J.1015 
11132737 
1!l0{025 
02676" 
1II1'J021 

171732 
11l114i11il 
1Il71401'1 
1Il000d2 
111 III 0" fIl 2 
III Ill" 6 i!i III 
"0"61111'1 

171776 
III III 1000 
0400"" 
tIIU0011l 
141110011l 
0"UIlil 
1777'6 

15!114e 
0"Ufll2 

III 1'1 01;0 
1'J22461'1 
1110"/1110 
0B11:132 
110880" 

16"'211 
:1.611132 
:1,6 III 7 III 41 
161716 
161744 
1607'6 

1",,176 

117716 

011l"836 
011l01113" 

111"" 

17757111 

eofIJ00,,4 

RW~1 i MOV 
RW!.:2, CI.R 

HOV 
lOB 
ADD 
CHP 
BL[ 
ATS 

UI,R' 
U,,(R11 
.1?41116,II/RO .. 
RIIJ,RWI.2 
'4I,R:I, 
IU,.ADREND 
AWL1 ", 

,SUBROUTINE TO sr;T AI.l. PAGES RW [:XeEpT KERNEL PAGE 
.l(tRNEL PAGE 1 IS !lET TO OI':S!RED I(fY 
,1(1:'1' is PASSED VIA TIoIE·sueK 
,ALL PAGrI ARE: MAPIlIEO TO BlNK II EXeEPT KERNEL, PAGE 7 I "'HI C~ I S MAPPED TO 
I THE EXTrRNAL BANK 
SEtup I JSR ,,'.RWALL, iINIi'Ill.I.Y M~P 41.1. PACU RIoI , B1NK 0 

MOV "'41111 ,.K 1 PORl "M1K£ ~ERNtl. PACE ON!: 'K, OP 
HOV ""40I'1,.KOIIOR1 
BIS 2(SP) ,IIK!PORi isn to DESIRED KEY 
BIS 2(SPI,III(OP"R1 
HOV .,611J",ltl(!plR' j111,. K!RNEL PACE 1 EXTERNAl: 
HOV '''U0,ltI(DPIR? 
ATS Ie" 

I ROUTI NE ,.0 L,OOP TI'IRU A S t NGLE I NS'RUC' I ON TEST 
11.0040 THE START I NO ADDRESS OF' THE 'EST 
I YOU w! 5101 TO RUN (THE: ADOR!SS or TAE TI:STXlC 
I TAG I AT TI'IE: 1ST HAl. T, SET SW ITCH IIIEG UtER 
I OPT! ONS AT THI: 2ND HAl. T', 
~ NOTE 'HA" swa HUST Bf DOWN A"TER THE 2NO IoIAl. T 
TESTX I CI.R ... 1'9 

HOY II"(STACK, 51" 
MOV ,.1111101'1, UPS 
MaY nSTACI<. SP 
HOV 11400'0,11'''5 
HOV .USUCK, !lP 
CLR UPS 
HAl. T 
MOY 
ADO 
101,1.1.. T 
CLA 
"lOY 
JMP 

XI.OOP, CLR 
JHP 

REtRNX I 0 

SR, RETRNX 
112, RETRN)( 

seOPEr 
UI..OOl" , RtTORN 
.Rf:TRNX 
SC;OPEr 
aR£TANx 

jsnup SUPfRVlSOR STACK "OtNi'E~ 

;stTUP USER SUCK POINTER 

loll I f "OR START I NG ADDAESS 
I.I:lAn StART I NG ADDRESS IN liE: TR~)( 
ArlO 2 to POINT TO INSTRUC'tI'lN ArT!R 
sn 51! OPT! ONS 
I(tEP eOUNT 4 T irRO 
l./!Mi SCOPt LOOP RETURN il'OINTE" 
Jl'.rHP '0 TfST 
K!;E1i eoUNT ~ T Z[RO 
Jl'.rHP to TEST 

• SCOPE ANOIOR 
SCOPEC, BIT 

ANE 
An 
ANE 
CHII' 
BPL, 

I TERA TI ON l.OOP F"OR EICH 'ES' 40"'" T I "IES 
'4"'''0I1l, USA nST SR rOR SCOPE 
SCOPEB VI'S. seCPE 
UI1IQJ9J ..... IlR No-TEst POR I TE:ru t I ON 
SCOPEG INH!Bff ,,[RAT ION 
SCOPH, !C:OU~Jt C:OH"."E C:URRENT C:OU"IT TO "lAX "u~BER 
SCOPEG EXIT.bONE 



OCI(TC •• MACYl1',614 1-MAY.'2 iiii21123 PAGE: 6-68 
OCI(TC 

1/J22522 flJU261 ""flJ8'il 
022526 flJli?;,' 008:54rIJ 1'77". 
022534 02:t6ll!6 
0225:56 "1~6:5' 17"76 
022542 1i!l32731 0011J4iii0 1'?'''1il 
022550 00141\lJ 
0225!52 1137" 111510 i6"UIil 
022568 IIIlilflll'" 90111034 
022564 US06,. 1IJ0e"26 
11122"" fIl11661 lIJelll024 
0225;4 flJ3213'7 90 1114 Qi il 11'5'79 
02261'12 89141!13 
9226fl4 11371'7 1"';0 168566 
il22612 9S1lI01'12 
022614 00'090 
022616 0''''0ee 
022620 08 illil 99 

022622 
022630 
1122636 
022640 
flJ22642 
622646 
f,22652 
1':22654 
2122662 
022666 
ra22674 
1'2270" 
0227",4 
022706 
022714 
e22722 
022726 
022732 
022734 
~22736 
022740 
21221'2 
022744 
022746 
022750 

012767 
036127 
"0i41111 
"80432 
012667 
01266'7 
flJ24646 
012767 
00.767 
flJU76,? 
08"767 
105777 
lf1JflJ375 
012717 
flJ16761 
004767 
flJfIJ5761 
100001 
1IJ80008 
flJlil 00 1112 
I/JliHl01/J8 
I/Jl/Jl/Jill1la 
000008 
0"0801!J 
1/J1il0il01!J 

01il1il341il 1'514~ 
154134 92gel'J8 

Iilfl01fle 
1il1il"1il;6 

01ile201il 15'114 
01il0424 
0fl01ilS4 01il1ll322 
0001114 
161!l1i116 

0002'8 1691l'J8 
009838 000214 
001illilS6 
154636 

INC 
HOV 

SCOPES i OH" 
MOV 
BIT 
UQ 
HOV8 
JMP 

SCOPEGi CI.R 
HOV 
BIT 
BtQ 
MOVS 
-n 

I COUNT 14~iI" 
scoP£vi ~ 
REtURNi II 

SCOPE" 
.""'III,'*PS 
(6)+,U 
(61.,.,111'5 
"'BIil,USR 
',+1111 
'_III~, 'U8RI( 
.'UTURN 
'COl'Ef' ."6, RETURN "B" ,.jSR 
,+" 
'''R''1,J8RK 

j If,iCIiIEMEN1' COUNT 
iPftEVE~t '''APP! NG 101101 I L.E ~OV 1 NG STACK 
,'FlEPOS! l' I ON ST ACI< 
jRUfo"E ,FlEVIOUs I'ROCESBOR STnus 

"EST "OR l,:olo MIClI/oeREAK "EGISTER 

ILOAD MlcR08REAK RUIS'ER IF" SWill!! IS S£T 
jFlrp!A' TUT 
ict:!£1R COUNT 
isln: SeO'E RETURN PO INTER 
insot ,.OR I.;OAO HtCAoBREAf( II/EG!STER 

jL.OA~ MICROBREAK R!GIS1'EIt Jr SIIIIIS IS SET 
iRnURI'l IN!.;INE.NtXf "EIIT 
il'tAAtiON COUNT • 
iCOUN' L,DC4"1'lON fo" tTtRU!ON COOP 
; 4150*EiS 0' I.A5T TESf 

I ENtER!D WITH IYITt", TRioI' 
,Pi! I NT OUT THE EMOR PC+2 

eALL (~L.f) 
INO stATOS REGISTER 

PR 1 NT I MOY n.,,, PS 
9IT SR,1II28"Qli!/ 

CKi 

SAVR21 
5AVR31 
SAYR41 
SAYPci 
SAVPSRi 

9ECI ',+4 
SR OJ( 
MOV (61 +, SAVPC 
MOV e6l+,SAyPS. 
CMP -(6), -\61 
MOV .21il0,PS 
JSR ""ICI1I.~ 
MOV SAYPC, PTEMlil 
.nlR "", PRO~T 
TSTB .TeSR 
BPI. ,-"I 
foIOV ilI;!41, .TOBR 
foIOV SAVPSR; PTEMPi 
JSR ,,",PROCT 
TST SR . 
BPI. ',+' 
HAl. T 
FlU 
e 
" III 
IJ 
RI 

iSrT pAioRtTY TO 1 
it!Sf 'OR INHIBIT JliR!NT 
jBAANC~ TO PRINT 
iil'lHtBYt, eHe:CI< rOR HA~T 
jpe or fAli.:ING ROUTINE 
iPSR Of.' ERROR eONO f t! ON 
iR£SfORE STACK 

OU, 

iOOTPU'l' CA"RUGE R£TURN AN!! LINE rHO 
iLOA6 WITH r4lL.INC PC-2 
,pAINt j:'At~lNG PC-2 
,'wIlt 'OR TTY F!E.D~ 

iOOTPU" A SPACE 
iLOAD JliROCfSSOR 5T.i tus 
jp!l I NT pRoe£SSOR SfA turs 
icAEeK SR rOA IojAL T SW 1 TC~ 
jB"ANC~ It NOT St:T 
iHII.' ON [RROR UP 
iR!TURN TO MA 1 N Ll N£ 

,SUBROUT t NE TO PR I NT OI,lT oeTAL NUMtlF;R 
I PRSHR1' Of;L.ETES 1.£:40! Nil ZEROS 

022752 012767 01il9001 
,PRoeT PRINTS OUT 6 Oe'l'AI. IHGITS 

000232 PRSHAfl MOV '1,PRSFL.G jS£T F"L;AG TO INDiCli'E SHOR' PR1NTOUT 
!l227'" 305767 ~0"232 TS'I' PT~r4Pl. icAECK rOR t:1I:P.O 
il22764 001il11 ONE: PROC,.." I'BI'!ANC~ I' NOT lERO 
'l22766 11il5777 1611J1il20 T$'I'B .TesR iwllT "OR TT'I' REAPV 

OCKTC,,' MACYl1',614 1 .. M4Y-'2 i!l1il123 PAGE 6-61 
DCI<TC 

il22772 
022774 
023.'111'2 
023004 
0231il10 
023014 
023020 
023026 
023032 
023034 
0230.0 
023044 
023050 
023094 
023061il 
023"62 
0231il'70 
0231il;2 
023076 
1il23101il 
023106 
023112 
023116 
023124 
023126 
02313" 
023132 
1il231J6 
023141il 
023144 
023146 
023192 
0231'6 
023162 
023166 
02 3174 
82321112 
023210 
023212 
023214 
1il23216 
023220 
023222 

100375 
012777 
o Ii""20 , 
005061 
005061 
005061 
01276.1 
!1l1il5761 
100002 
005267 
006167 
00616' 
005561 
005767 
01il1404 
1/J26127 
0014111l 
Hl5777 
100375 
1')16711 
005061 
01il5261 
1:126727 
01il liH!l 1 
000201 
000241 
01il'767 
001403 
1il051il61 
01il0261 
01il6167 
006161 
0"'6167 
01il5567 
016761 
042767 
052767 
1il00721 
1'80 Iil !!0 
0"'''01il1il 
01il0000 
08"1il00 
01il1il000 

023224 1'11667 
023231il 162761 
023236 017761 
0232~4 10'H,67 
023251' 062761 
023256 011701 
023262 00 I' \!I 00 

000000 

001il260 160012 

01il0202 
o Iillil 21il 6 
000174 
009260 01il0112 
0"'0164 

0001621 
Iil IilIJ 152 
1il\!l1il146 
1il0\!11d 
991'132 

01il01:52 01il0260 

157714 

01il0114 15771'6 
00011'J2I 
000104 
01ilRl10'" 0001il06 

0Q10",6 

01il0051il 

01il00"4 
0000421 
000034 
009026 
01il0024 01il01il;i!4 
11"770 01il01i1U 
\!I 1!Il'J 269 1il00"UJ 

0001il32 
000002 000024 
0210"20 000016 
01il00i3 
02J264 0801il11J4 
01il01il00 

PROC'\' I 

p',CKI 

P·,WAI,. i 

p',coNtl 

PR5F'L.Gi 
PRP"LGi 
PTr:MPll 
P'I'EMP2 i 
P1'EMP3 i 

BPI. 
HOV 
IHS 
CL.R 
C~R 
CL.R 
HOY 
TS'I' 
BPI. 
11040 
ROI. 
ROL. 
AOC 
TST 
IIEQ 
CMP 
BEQ 
'l'STB 
BPI. 
MOV 
CL.R 
INC 
CMP 
aNt 
RT! 
CL.C 
TS'I' 
SEQ 
CI.R 
!IEC 
ROI. 
ROL. 
AOI. 
ADO 
MOV 
!lIC 
Bill 
SR 
I1J 

o 
III 
PJ 

'" 

,-"I 
U69,,'I'DBR ", -
PRSF'I.G 
PTEMP3 
PRF'LG 
.26" PTEMP! 
PTI;MP1-
,+6 
PTE:MP2 
PTE,","1 
PTtMPl 
PRF"L.G 
PRSF'I.C 
p', WAIT 
PTEMP2, '2618 
P, CONT 
.TCSR 
p', WAI T 
PTr;MP2, 1IT0l!lR 
pRSF'L.G 
PTtMP3 
PTEMPJ, '6 
P, CNT1 ", 
PR"I.G 
,+10 
PRF'L.G 

PTEHPl 
PT(HP l 
PTE;HPl 
PRF'LG 
PTEMP1, PTE~P2 
*117170, P'I'!MP2 
'26S,PTEMP~ 
P, CK 

iOOTPU' A UNGI.E lfRO 
iRETURN 
iC~OR F'I.U TO !ND!C4TE rU~L Pf!lNTOUT 
jC~E~R R4 POR COUNtING C~ARACTr:RS OUTPUT 
iiNITIAL.lilE: CARRV rUG F"OR ROTHES 
iS~TUP R3 
jC~EeK BIT 15 Of NUMBER 
i8RANC~ H' ilE:RO 
j I NCREHEN1' R~ I" ONE 
;ROTA n: I.ErT "fOST octAl,; to R! G~T END 

;S"O~E CARRY 
jC~ECK rOR SHORT PA I NTOU' 
iB"ANCA I,. NOT SET 
iC~ECK rOR ilE:RO IF seT 
i I" !IE'. GO TO NEX'I' CHARAC'!'LR 
j~41T "OR H'I' A(AO'l' 

jOOTPUT NEXT CI4ARACT[R 
;PRINT REST OF NUMBER AFTER A t'JON .. !ERO DIGIT 
iCOUNT 
jC~ECK rOR DONI!: 
jBItANC~ I r NOT DO Nt: 

jC~OR CARRY 
iCHECK pOR PRE V IOU!! CARRY 
iB"ANC~ H' PREV 1 OUSL V 2ERO 
jlNI'I1LIlE rL.AG 
iSET clRAV 
iROn H NEXT CI4ARACHR I "ITO RIGHT ~NO OF" REG! STER 

jS'O~E CARRY 
iLOAD ~A TA INTO R3 
jClEAR AL.L. BUT L.OW£ST ocfAt.: DIGlT 
is£T TO ASCII E:QUIVALENT 
iLOOl> 

JCONTAINS VAL.U! TO BE OufPOT 
,sMATeH 
JUSEO '0 COUNT C~AAACT!R9 OUTPOT 

I EMT HANDL.ER 
IF"tRST 3 CALLS 
EMTSRV i MOV 

LE'" OPEN 1"1 TABL.!: rop £ASY PHCHES 

EPC I 

SUB 
"'OV 
CL.RB 
ADO 
"I0V 
I1J 

FlATCHl-0 

.SFI,EPC ;Gn CALL. 
1112,EFlC 
'EPC,EPC 
EPCH 
_EMTAB, EPC 
"EPC, PC 

islvE OrF'SET ONLY 
iPOI"lT TO HBL.E Of' A'lORESSES 
IJOMP '0 DESIRED ROUTINE 

iSOBST I Tu,r l,04011l0 ~~EI'!E l~T PATCH IS NErDEO 



OCKTC.~ M.Cyl1',61<\ 
OCI<TC 

1-M4v.12 mal,;, PACE 6-62 

""10U PATCH2l1" 1114"21' F'O~ :l!ND P4 tCH 
"0U1!J0 IIArCH".'" 11140'~ rOR :'RO PAtCH 

023264 "0i"1a0 E:MfAB! ".TCHl L.eAO lDORr.:SS or 1st p nCH HERr 
023266 'H'''''''''' IIATCH2 L.b~D iDORESS 0' 2ND PATeH HER! 
023270 0''''00'' PATCH:J L.eAO iIiDRU! 0' lAD PATeH HE:R[ 
"23U2 822622 ,,/lINT 

IBEL.L. ON PUS COK'I.ET£ 
"23214 10"'7 1"'12 BE~1.1 TSTS IITesR 
8233B" un', 8Pl. ,." 
"23392 012177 0U2" U'"'' MOV .,'"IIT09R 
82331'" 0''''207 RT! 111 

! SUSIIOUT I N[ TO OUTPUT CARRhGE Rr.:"ORN AND 1.1 N£'t£D 
"23312 10"'7 1''''H CRLF' I nTs .TCSR iwl I'!' 'OR Tn REAO'tl 
023316 1003'" SPI. t·· 
0,3320 012717 80111215 1"466 MOV I2U,'!DBR ;ReUTP!)t CARR I ~Gr RETURN 
023326 1"!I"" 1,'460 TST, IITCSA iwAlT 'OR TTY IIE40V 
823332 1"83'" BPI. , .. 
"2333. "127'1'7 888212 1'14', HOV 'U2"!09R iOOTPU' L.fNE'E!D 
"233'2 "all 2'" 11'1'8 

'" 
;RUIJRN 

IlSUS1 ,tND 

OCKTC-A MACVll',614 1.MA'1.'2 U,2:1 ,PACE 6-63 
oeKTe SYMBOL TABLE 

.ORENO • 01113336 AOATAB 0031411 ,au 8.,616 iO!3 ''''6'2:! 
AOi4 ,,86150 AOt5 0071H AOU 1187422 40!7 118'658 
A02" USI2I72 A021 sun. 4022 IUI'46 AOU 1U.1I17. 
A024 01l23S .025 0114,t A026 IIU716 AO~1 012151 
.03 ,,214246 .0311 01241e .04 8840414 AO~ 804721!l 
A06 S"51046 A01 011'3H BELL 1232,4 CK 022126 
CI.R~L.L 022222 CL.Rl.p "22234 CI1POI(1 "'36116 CR~F 823312 
OESUO Il 11,3<1 12 oONEi 0"311" OONUI ,,21'73'" 00 E11 0"6160 
00NE12 11116412 00NEi3 ""664S OONU4 /117164 OO~Ei' 1I!l7J12 
00NE16 0"7!J4" DONE17 007762 DONE2 114136 OONE~8 IU82SoI 
DONE21 0HJ4I4B 00 .. E22 0U6'! DONE23 'U12~ riON£2. IIU36fJ 
OONE25 11J11614 DONE26 012111J1 DONE27 01.23'" CONE3 1lfJ4364 
00NE38 0125311l :101llE31 1U3Ut 00"[32 1II132'1'1Il DONE33 013516 
00N£301 1113'46 OONE35 014111 OON£36 114422 riONf;3? IU, 4611 6 
DONE4 084610 00NE411l 81,,74 DONE41 '15324 OONtA2 111.5552 
00N£43 816811J0 DONE,,4 01622. 00N[4' 816454 DONE46 111671' 
00NE47 1U7141:1 DONE; IIII'U6 DON[" 11173'~ tiONE!ll 1l.'626 
DONE52 0211l1,,2 OON[53 S211l362 DON['4 112'6"" DONE" S211:1.6 
DONE 56 021<10 4 DON[5' 821669 DONE' ''''264 60tilEU 022146 
DONE' 0055,,6 EMTAII il23264 EHTSRV 123224 ENa 022216 
(PC 023262 HI. T • 1Ii!4"fU ICOUNT 12Z61 4 KO"._I B8332" 
KOPARl 083322 KOP4R2 11/1332' KOPAR3 11I33Z6 I<OllA"4 ,,8333" 
KO".R5 083332 I(Op.R6 11/1333. KD"A''' 883336 I< o IlO " III tlll3268 
I(DltDR1 B03262 1<01'01112 ""32U KDPD"3 21113266 KO"0"4 0832'1l 
KOPOR5 1133212 I(OPOR6 01l32" KOPO'" ""3216 KI".III2I ,,13lru 
KI"ARl 083302 KIp.R2 8I!l33111' I(IPAR3 811331116 KI"A"4 ,,1I33UJ 
I( IP~R!5 003312 1(1".R6 ill3JU I(IPAR, 81331-6 KI"ORI 1183241 
K 1"ORl 8032-42 I(I"OR2 '832'" I(IPeR3 8I!l324~ KlttO"4 813258 
KIltOR5 1103252 KI"Olll6 "'325' KIPD'" 8113256 i(S'ACK 011 1I!l" 0 
I(TSTA ,,83U6 KTVEC "03U. L.OIlIC 8222,,6 ~o'" • 011"204(1 
NRCNT BII34B2 NRI<EVS ""34" NXTST U261~ 01(11 1Il"6056 
OK{2 "06310 01(31 11112'3. OK32 .n16~ OKH 1'115222 
01(51 "17!92" PARTAB 1113341\ PATCHl • ,18"U PA'CH2 • 01!1"00fJ 
PUCH3 • "00""" PC ·Xil"."'" pCRTMI "8334" PR'I.G 1Il23214 
PRINT 022622 PRocf 1II!38U PR!lF'I.G "2;5212 "RSHRT 0:12152 
pS • 177776 PTEHP1 "23216 PTt:MPI 11123220 PT£MP3 B:13222 
P teK B231l5 4 P,CNTl 02313il P ,CaNT B23112 P',WAtT 023872 
RE,.RNX 922.7" RE"URN 022621J RET1 1Il1371J8 IIEH" ""563" 
RE1'11 ""6150 RET12 S06411l1 REh3 ""6'4" REH4 91116764 
RET15 08721" R[T16 9S74;U RET1' B",662 IIt'r2 1Il"411l36 
RE'2" 010104 RtT21 "1032' AET22 "1856" RE'23 911812 
RE'24 911244 R[T2!J 1U1476 RET26 ilU732 IIE1'2' B1216' 
RET3 00426 4 RETJe 11U,24U RET31 01302~ RE1'32 91.3261 
RET33 0135,,6 RET34 8131;5, RET3' 1114162 IIE'36 2114<412 
REt31 814636 AEH B04'U REU8 1IJ15B64 RE'41 1Il153U 
RE1'42 0150152 RET43 "'"51711 "£:144 816124 AE"" 016444 
R[1'46 1IJ1662J4 RET4' U'13' RET' 8"4134 I'IE'''I ,,~ 726' 
RE"1 B17616 RET52 02"11172 RET5::'! B211352 RE'54 ruU;'6 
REt'5 III 211 ,,6 RET56 B21274 RET" tU16,1I Ath 805162 
REHe 922"3 4 RE:T7 US,,'" R~'L.L. 022240 RWt.:1 2122256 
RW~2 ,,22262 Rill • "r/I tIJ" 8 BIll Rl ,,"" 88" IllS, 112 .""118802 
R3 all"0"0;' R4 ·xu""r", R5 .",,8B"85 116 .XUUIl& 
R7 alBtIJ"IIl"" SAVPC 1!2214, SA \lPSR il22151:1 SAIJR2 "~2141! 

"lAVR' 022,,,2 SAVRi 022,404 scopr • 1S44U scoprB 822!134 



6CKTC." ~~CYl1', 614 hMAy-l'2 111f11l 23 PIIGI: 6-64 
DeKTC SyMBOL TABLE . 

SCOPEC "'~2412 SCOPEr :IIi!2U6 
SDPAR1 ""'3222 SOPAR2 "3322' 
901'41'15 "'11J3232 SOIt~R6 1111323' 
SO'OR1 111J3i62 SOPOR2 "131U 
SOltOR5 ""3172 SOI"ORfI ,,13;31'" 
st'A"" ""32"" SjP"R1 ""321!1~ 
S l'Afl4 ,,8321" SlPAR5 0"32111 
911'0R0 ""3148 Sll"Ofll ""J1~~ 91'01'14 ,,11J3i'" SIPDI'II) "e;su# 
Sp d"I1J"11J1IJ6 SR . 1"''''' SRi ""3"26 SRiH "il33"" 9RiS ""3032 SSTACI< IIIIZ"0,, 
START "'''31114 saue ef33ti 
TOIIR B1I3i!l14 TEMPI( "'''3f1U 
TESTN II "0"'061- T£3'i')( 82Z:JU 
TE8H1 ""57'1:! tEaTi2 "862"'2 
TEST15 8"711116 T[$t1t! e8733~ 
TEST2" ",l,,0S· T E!i'l' 21 0U12~' 
'I'E8T24 8hi5" TEST25 811""'1 
TE8T3 01!!41611J TEST3il n2:52t 
TEST33 013312 TF.:!lT34 1113'40 
TEST37 1i!14444 TEST4 il844'" 
n:ST42 815346 TEsn3 015'''4 
TEST46 816",6 TEST4'1 816'3~ 
TEST51 017420 TEST;2 "'1765111 
TE8,!,55 "'28662 TEST;6 Ii!2U411 
TEST60 ",21,,,2 TEST' ,,053'" 
UOPAR! 003122 UOPAR2 08312. 
UO'4R5 81'.13132 UOPAR6 1i1ll1313, 
UO'OR~, 083062 UDPOR2 "e3f1~' 
UDPDR~ ""3i!112 UO"OR6 093£'" 
OIPAR1. ""3102 UIPAR2 "S311U 
UIPAR5 ,,83112 UII'AR6 0131:\,' 
UIPOR1 08.3i!142 UIIIOR2 ,83£140& 
U1POR~ 0f!l3852 ~IPDM 0030~' 
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