
PRODUCT eODEt 

PRODUC" NAMEI 

OATE CREATEOt 

MAINTAINER' 

AUTHORI 

COPVRIGHT(Q) \912 

MAJNOEC·l1~OCKBO.A~.O 

1~/45 STATes TEST 

otAGNO~TrC GROlJP 

JQ~N ADAMS 

DIG!TA~ EQUIPMENT QqRPQRATION 
MAYNARQ. MA'~ 
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ASSTRAeT 

THIS PROGRAM TCS" TMAT ~~/~' IN".UCftON, AAE 
[XfCUTEO PRPOt.~V IN TME THRlE 11/.' "AT£6, 
(KfRNt~, SUPf~V1S0R, ANg U'EA) 
THE MTPO/I AND M;POII INSTAveTIONS A"t A~$D TESTEC~ 
eONCITJO~S ARt A~SO !E~TEOt 

RE"UIREMENTS 

EQUIPM£NT 
BASIC 11/~5 SYST[M 
STORAGt 
tHI' P~OGRAH UltS , I~~U. '~"I 

PRE~IMINARV 'ROGRAH, 
oeAA TMRU D~MA 

~O'CIN' PRQCtQURE 
~OAg PROGRAM UIING 48, ~OAOtA 

STARTING PAOet~URE 
~O'C AOOREI$ I.e~ 'R~.". STAAT"I THC 'ROORAM WI~~ ~OO, 
AND AING a!~L eN PASS QOMP~ET ON, 

OPERATING PROCEOURe 

SWITCH SETTINGS 
NONE 
SVBROUTINE ASI'RACTi 

SCOPE 
SCOPE IS A MOV! PC,R~ ANO 'TORES TAE PC.Z IN Ri, 

HL,T 
HL,T II A H.~T INS'RU~TIONi 

fRAORS 
A~~ ERRORi WI~~ CAvet • HAbT 
TRAP ANO I NTEAAU"T tRRORS ,I ~1. CAvaE AHA!. T AT VE;TQ".r, 

£RROR RECOVERY 
PRESS CQNTINUt TO ~ROC'CE TO NEXT 'EST 

ERROR I.OOPING 
TO ~OOP ON AN ~RAOR, P~AC; A eRANc~ TO T~t PREVIOVS SCOPE 
INSTRUCTION IN p~Aet or T~~ HAL,T INSTRUCTION. 
NOTt THAT !, T~~ ,~ROR IS INTERMtT'ANT T~AT THE TtlT WI~L 
OROP THRU THE ~A~T ANO PROgEtO TO 'HE NEXT T£ST, 
THrREFORE. TO ~OOP THE T~ST CONT1NUO&~V Rt~~Acr THE e[Q ~ •• 
INSTRUCTION tMMEOI.T~Y PRE~EeOING 'H£ ~A~T WIT~ A 9RANCH 
B~CK TO THl ~REVIOU~ SCOPE. 

TO ~OOP ON TRA' rAI~UR[S, PATC~ IN THE FO~~OWING ROUTINE 
AT THE AOOAtS$ or THE TRAP VEC'OR~ 

TRAPVEC, 
TRAPVEC+21 
TRAPVEC+41 
TRAPVEe'+61 

TRAPVtC.4 
e 
~1271~ ,MOVE $COPE ADORESS TO STACK 
AOOR£SS ,AOOR[SS 0' PR!VIOUS SCOPE 



0e00~6 ,ReTURN TO T[Sf AT SCOPE 

RESTORE ALL ~oeAT10NS BEPORE PROCEEDING TO NEXT TtST, 

'!0 RESTRICTIONS 
NONE 

ate MISCE~~ANtovS 
ON TRAP ERRORI THE S!'~K POINT!R(R,) WI~L CONTliN THE 
AOORESS WHERE 'HE TRAP OCCUREO; 

8~1 rX~CUTION fl~t 
THJS PROGRAM TAKES ABOUT ~ MINUTE~ 

8,~ STACK POtNfER 
'HIS P~OGRAK INITl'~Y ItT, THE STAlK 'OINTCR AT ,el, 



Mol % NO£C-U.OCj(BO-A P"OCUSER Sf AT£! TtlT 
CCl<80A 

t ,TITLE MAINOEC-U.OCKBO';'A p"OeESSER STU!:! TEST 
LNL.t-ST Me.HO t~tQ. 
,AB$ 

'T£ST DCI(BOA TOIlS TEST TESTS FV.TURES OF '~E TIoIREE PAOCE!S!:" SUTES AND INCLuon 
.TRAPS FROH ALL STATtS TO AL.L. OTHER STiTES, 4NO MFP/MTP INSTRUcT!ONS IN ALI. 
.$THES AND PREVIOUS STATES. • 
.NOTEI ALL TESTS ARE ENTER~O A~O [lIlTtD IN I(ERNEI. Itoot~ 

r!TARTlNG PROCEEOURt 
~ LOAD AOORCSSa 2"1iJ 
I PRtS5 START 
• KtRNEL STACK POINT(R IS AT 5"" 
J SUPER STACK POINTER IS AT 6all 
• USEFf·'"t'T'Jl:1I(;rOINTER IS AT 7"" .. -----------... - r-- -. -1I£L1;·-1fh.~ R I NC;-- WHtN· 1'1:S T· r S -COMp\;£1'£·------------- .-------.----~-----

"'11211' 

"'UII" ·"ue2 

""'8'" IlIn"",. ,,,ee02 
.S II II II. 

"'''aII'' "Ieee, 
,,,.eS1 
lIIe'lIIiJ. 
!!lillie"" 
Qle"11l02 
'lIDe!!l;S 
"""ei!. .. ,,., 

i!lIJU'" 
eeell3. 
l'1"fII'8"~ 
"Beet. 
"0'11114 
"09a~4-

"""U4 
'IIIM 

1""". 

177774 
2,77"a· 
177771 
171S611 
1715&2 
17",.4 
177566 
2,17,7, 
171,." 

",n" 
Pl""~,,e 
"'''''71811 
""Uell 
1!I11J7;!t 

1I""B' ",user 
020iJell 
0""11'" 

HlJBe .... 
1IUJ"", "...."",,, 
""9"'" UI:UUII 
euur 
'''flffl0r 
1110480' 
"101112' 
II"Ul-
""111112 
PUll. 
'''ttl' 
Ilee .. 

II""'" 
"""aI' BSlJ167 

"uu. 

""""' 111118. 
"'un 

1111'.' 

.. 

IRE Ii fST£R ASS tC;Nl'ttNT5 
R,,.U 
R1.-%1 
RMa 
RbU 
IMa1l. 
R!h", pc,,,, 
R1I/I'''' 
AU""t 
RUaU 
"13"U 
A2,4'''4 ",.,,'" 
mACI( POINT£R~ 

tcSP ..... 
SSP,,,' 
USP'd6 

H\.r.IofALr 
SCOPE ,QJ1I'lT1IJ1 

TR,..3 
pRT't'3I14e 
I'RTV4aZII 
I',,!¥,.HIr 

'VeCTOR AOORts~ts: 
[RRV'&e'. 
EHTVEC'U' 
TRAPVf,'l:a!4 
rOTvtCaZB 
TBITvtC":!,4 
"A"~~ 
TPYEea64 
PIRVECa24. 

IH.t.RDIWU: Rt~'ST£R ASst.GNH!:NTS 
!"S!o!"1'11ne 

SLRa177774 
PIRQa177712 
UBRtAK'171nB 
TKS-17756" 
TI<9-171562 
TPS-177564 
TPS-177566 
Slo/Ra.l71H" 
01 SPL.A "'1.77!1?!a 

IZNrTUL ShCK POrNrER snTICS 
I(P1""'" 
SPTRII6"1I 
UPTR'711J1I 

I<~RNEt. SUCt( "OINtER· 
SUPERVISOR STACK POiNTER 
USER STACK "OINT£R 

;MOVE PC TO Itl 
;TRAct TA~ 

i ADDRESS 0' E:RROR VE:C'rO'R" 
i AbO~(SS OF' EMf YECTOR 
j ADDRESS OF' TRAP VECTOR 
jAnDRESS or lOT VECTOR 

~~~~:;;~ ~~ :!~ .. ;n !:!: V!CTOR . 
I ADDRESS or TTY·-PR I NTEA'· tNTERROPT VtCTOR 
JADDRESS 0' PIRQ VE:CTO" 

."' ............... --_ ........ --...... --• .. "' ... _ .... w~ _,"'1";0lIl If.li.tt, .... .. 

i ADDRESS 
i .t,Ot)RE'!S 
i ADDRESS 
i ADDOIESS 
iADD"'ESS 
i ADDRESS 
IADDRESS 
I AOOI'IE!lS 
, ADOReSS 

0' S'l'ACK UMIT R(OISTER 
"'''' CtD~r:.Q'" fl.l"e"e.CIHI ... e-"'.'.e .... or "4 iCRo-aREA~ ~~iG'r STER-"-'" 
OF' KEV304RD CSR 
or Ke:v80A~D BurrER 
OF' TE:LEP~ INTER CSR 
or TELEPR1NTE~ ~urF'P:" 
or caNSO!.. Sil PCI« R[Cf!T£R 
0' CONSOL OISPL.AY R[GISTER 

,KERNtL; I N iT IAL STACW: PO I NTC" VALur 
iSUPERVISDA INITIAL STAC/( POINTER VALUE 
iUS[R INITIAL STACK POINTER VALUE: 

Y£t.I'TR a1ll18 
REO,TR·,36 

iST'ACK POlt.1TER VAL.U[ rOR 'YELLOWI OVF'LWo 
__ }S,.~~_K.J~Ot~J~~ V11".u~ .. JO~ . .!...'!t..Q! _ .. C!~F'.L!L __________ . __ ._ . __ . 

, It-IS C·, a IT ASSfGNl'ftNTs 
BP'15a!IIiJ,IrJ' e'11",4.,,,,, 
BIT1",Zi •• " 
BIT~I. 

ISTATUS R[GISTER BtT ASSIGNM£NT'S 
UM-14e0"" 
tH a l111U01'J 
5"""4"113 
KH." 
PUHd3gell. 
flSM·"1"""" 
"K .... " REG,,,e.,,,, 
TBIT-ill e .. , 
V,Z 
2' •• 
N',r 
I'lR .. ~I ••• 

". 1,21' 
J/1' STUT 

.'UII 
,rA;!J' 

leNTI 
T£,Mpl " ~ .~ .. 

/-- -

JUStR 1'100£ 
i I L.'LEG1L. HODI! 
iSOPERV I SOR HOOE 
iKERNEL HODE 
il'REVtOUS USER Maoe 
jPREVIOUS SUPERVISOR MOOt 
JPREv I OUS K£RNEL HOOE 
iREGIStER BIT' 
itT' a! TIN 115M 
j 'e' au t'" ,"5 
j/vi 9fT IN PS 
jl!, ap iN PS 
i/NI a T iii 1" 

lI.rYEL 4 "CQUUT till '1"0 

"GO SU.lt-T 

iCONTAINS ,.us COUNt 

t 



;~ ~ :.;:~ ~c;'" 11 ~:J::'i&~" A 1t'l;Jei.:HI!:R ~'.', r:s 1'1;5',' 
:.,; III' ~" ':~ I 

031012 1113,27216 
IIIU~U 005067 

"01022 032"7 
0Ui/l3iIJ 011113'7 

001032 1113,2706 
001036 "'167:57 
0e11:r'l44 e32737 

"'eIi"'2 0"1403 
1/l~10'" 113n1 

lIlIIilSiIiI 
171756 

114U0 17'"6 

01110511111 
171136 11'5'111 """4,,,, 111"" 

1.1"" 1.17""" 

1/111)1:3&2, - -"1~r31'---- ---
"~1"6" ~12731 0 .. 0340 17171f1 
001012 00023" 
001,,14 01373" 171776 
0;)113111 0135037 171776 
0~111!1+ 022700 IJ411;ua, 
003.11.a. 00141l,., 

"01112 "0""". 
"31114 01111701 
001116- "127:57 
~~~ ~~.~ ~~~~~! 
~01~i2 ~e;eH 
0U1U '221" 
031142 U14U 
""'1144 UIUI 

.0Btl" 1ft"'" 
1/1311" III 1273'T 
00115. 052761 
001164 11100&10' 
001166 111137~' 
0011'2 11116?U 
0"1116 U,,'J1 
111012132 0Iil5061 
"2112~6 1112270' 
001212 IIIU4et 
0,U21" "fffBIZI' 
001216 032702 
001222 I!iI!I 1 III "1 
001~" IUII.II 

till; 
'f1 

1117"; '1m 

031236 "'27&7 

"'~12"" "'0"'ilI'" 
001246 11I1371il1il 
001252 016702 
0012" 005067 
001262 042731 
"'012111 022701 
01211274 il01""1 
2'01 i!76 f!!IIII1l001 
01U31'11 032702 
0013"_ 0il11efJ1 
0013~6 018II1II. 
0iU3U 005031 

01il1JH 01QJ701 , 
0U316 et1211'!6 
"'01322 012761 
0"133,, 012767 
0.,1336 Q!12737 
1"'11344 012706 
00135111 11l0212'7 
11101352 11440111 
001.354 0"5037 
0il136111 ""01110" 
0"1362 (\3,3730 
"il1366 ""511131' 
0ill13?2 112270" 
01lJ1316 ~0141J1 
"C14i!!1i'J :l0:lUfIJ 
11101402 1i!22767 
00141111 0D1_1'!1 
4'1314202 00"'l1li. 
001414 022767 
""1421 0U4U 
0211424 010r60iJ 

_ 2101426 022121t 
001432 0f!J14G11 
""1434 00000IIJ 
0111436. 1'!3,2737 
001444 01060111 
0014 46 ""5037 
0014'2 02270111 
e014" "211401 
IlI1J1U' 0001U0 
21211462 012767 
i1J1U47f1 ~0'iJ61 

o III 14'. 
201476 
?2~'~2 
':f!H2.!! 
2'~~':'. 

II~Ql11111.. 
0127U 
~~:!731 
l'.i!I'l1Jtl 
:O~:!7:!'1 

14-1I11IU 5,1.,716 

::. ""6 
:1,1""'6 1-"" 

I1lTn41J 1T1'1fl 
11lIII0Ue 17637~ 

17"" 
176Ua 
1""6 
17'3'2 .,13 .. 
011UI 

l!J£HfJ 1 ?""~ 

0U""" 176314 

177776 
17631112 
171>2'. 
140000 117716 
1~U4' 

~0""'f1 
00,.362' 1165"" 
003357 1765U 
04001/121 17777t 
lHH'I'", 

117716 

171776 
171770 
IIIUl3,7 

Z<4015U 17'''_ 

17177.-
00"00 

1'''""36 176344 
176342 

SURT, MOV II(P~R,KSP 
CL.R ICNT 

! TEST nuT F'ROC(SSER POWERED UP OK FOR THE TEST 
PWRUPI 9\ T 'Ut1+PUM+R£G,UPSW 'IS SUTUS CORRECT 

BtGINI 

9NE ,L,OOP HERe l' NOT 

iINl1'Ul.1i!E: THE SHCK POINTER 
iC-YSPl.Ay PASS COUNT IN L.!CIoIT RI:GISTtll 
Il.OAO I'4ICRO BREAK REG1ST£R 

MOV 
MOV 
BIT 
BEQ 
MOVB 

.KF'TR, KSP 
tCNT.,'orSpl.AV 
,4"",II·SWR 
,·11} 
lI#swR ,IIiIUBREAK iL.OAO MICRO BR!:,.K R(G WITH $"0:'1 

,CHCCK THAT THE SP," INSTRucnON ts A INOPI IN SUPE:RVISORY!USEIII ,",OOt, 
I SUP£RV I SORy MOOt I Te·, -sc:oPt- ---" .-- -- - .... --- ---- ---, .. -.----------.. -----.-- - --. ---.-.---- -.------.-----.----~----

MOV "SM",PR!T7, 0WI'SW iSuPERViSe!!y M~or t FR I ORtTY LeVEL. '! 
S~I." iTAY TO SET PR:ORITY- I.£!Vflo :;~ 
foIOV ,.PSH,~fI IGET PSII 
CL.R ~.psw 
CHP .StI+F'R!Y? I R0 
B£~ ~.4 
H\.T itRRORI INCORREcr suns ArTEIt PI.. 

rUS-E:1r H(iUc:= 
Ttl SCOP'E 

MOV 
SPL. 
MOil 

CLR 
eMP 
atQ 
HI.T 

'UM,UPSW 
7 
aIMjtSIiI.RCII 
IIIIIPIW' -
'UH,!!I 
',.4 

jU~(R MOOE:IP~IORtTY L.£Vtl.: It 
;TRY TO seT PRIORITY t.£YEL. ., 

IGtT PSW 
il(r H,.,; foIOO£: r r , 
In~' TkAT II'L, oto NOT AL. 11:111 'IW 

ICHECK THAT RESET 15 A I NOli' IN 

,E"cRORr SPI. CHANCEO STATUi WOllle 

SUIIE:RV I SOIlV IUSER MOot 
,SuPtRVISORy totODt 
't2r SCOPE 

fotOV .,I't.PU'f.!'R'I'Y1', .... ,.Slol rl'R[S[1' S"'1'V' 
sIS "an6, !KS iseT U: BIT IN TK5 
RESeT IRtSn 
MOV 
MOV 
CI.A 
CI.R 
eM' 
SEQ 
HL l' 
BIT 
SNt 
HLT 

, .. PSW,RI IGET 5T4TUS wOllle 
ri<li t fi2 iGti i'O:S 
UPSI! ~K!"'!~~ _ ~QOE J \1 
TKS ,CL.EAR It tlIT 
ls.Mo!oPUI'l+PIl'l'Y7,IH'liT£:ST THA'!' STATUS O!Cl Not' CHANd:' 
,.4 

i£PROR r SU TUS CHANGED BY RESE" 
iTrST THAT IE SIT 010 NOT el.E~1t 

iERRORI RES£T CIoE.RtO 1£ BIT IN TKI 

'USER HOOE: 
Ui SCO,£ 

NOV 'I,IM.p"M.Rr~+PR'v;, a,PSW •• ,usn IT nUl 

'TEST 

"'I 

Hut 

14AI 

EllS 
RESET 
MOV 
MOV 
Cl." 
Eil C 
eMP 
9£0 
HI.T 
BIT 
SNE 
I'll. T 
CI." 

UPSW,R10 
TK5,R12 
TI(S 

iSET If at' IN TKS 
JRESET 

ICtT SUTUS WORD 
;(i!:T TI<5 
ICL,:t:AR If BIT 

_UH,.IiPSW 
"UM+PSM.R£~+PRTY?, /!lUI 
,it. 

'KERNEl. MOOLIII 
'CHECK STATUS .;TE~ RES£T 

it:RRI:IRI INCO~RI:CT STnus AP'T1:R RESET 
iCwt:CK It BIT AFT!:R RESET 

IERRORI I[ OIT rlAS CL,EARP.:O BY !!un 

• TAA, '''011 SUPER,,! SOR 
-seOPE­
MOV 
Mav 
MOV 
MOV 
MOV 
cee 
TfUjI 
CI...R 
HAl. T 
MOV 
CL,R 
CMP 
ElEQ 
Iojl. T 
CMII 
eeQ 
HL.T 
CMP 
BEQ 

'I<I'T",I($I' 
iIIT'A, T"AF'VI!C 
,PRT".,+!. 1, TRAPVEt.2 
IMSM,UPSW 
'S"TR,~SP 

"PSW 

",PSWIRI 
II.PSW 
"I<M+PSM+PRTV7+i 7, R0 
', .. 
iIIHU,KIITRio4 
' .. " 

I sn I<!:RN~1. STACt( PO I N'ttR 

,SUPERVISORY HOOE III 
'SET SUPERVISOIlS STAeK PUrNrr~ 
I CL.E:AR CONOI nON CDOES 

'ERRORI O!O NOT TRAP 

Its NEW STATUS COR!!ECTt 

HRRORI IIliCORFH:e'i' N(1oI STATUS 
"'lAS RETURN AOORESS SAVEO ON KERNE\" S 
I STACK' 

I WU 0\.0 S1'4 TU! SAVEC ON KERNEL.;! 
,STACK' 

•• j. 

HI. T 
CMP 
BEQ 
HI.T 
MOV 
MOV 
:1." 
CPU" 
BEQ 

.SM,UPSW 
SSP,R,-

I !:~TER SUPe:~1' 1 SOR'i' MOOE: TO GET 
ISUF'ERV 1 SOR SHeil( PO 1 !>ITER 

,TEST 
TH 

I'll. T 
MOV 
CI.R 

TUP rROM 
\1;01'(. 
MOV 
"0\1 

~5~ 

_ .. PSW 

iIISPTR.~i 
' .... 
iltT RAPVE:C+2. TRAF've:C 
nUPYE9+2 

USER MOO~ TO KER~£L MO~E 

IIIKP R,I( II 
,!5 "N O!v!::: 

g~ EO· ~~".",.~;; ,., 
fI:/""'_ 



MAt ~DEC.11.0CKBO.A PAOCESSCR STATES TEST 
OCI<SOA 

312706 
III ""271 
1Cl0011104 
12105031 
"'000U 
013701i1 
1""'5"~7 
022711J0 
0014E!1 
0IU'"(!l0 
l"22761 
0il14"" 
3000U 
11122767 

111116 

171116 
171'1'76 
0:SUn 

MOV 
SCC 
tOT 
C\,R 
HI. T 
HOV 
Ci.R 
CMP 
S£Q 
H\,T 

UPSW.RIil 
, .. ,1'5;'; 
IlIKM.PUM,R" 
,.4 

CMP _T5AA, KPTRio4 

is!:T U~ER SUCK PTIl 
iPIlE:SE' CONO I Tl ON COOE5 
iT RAP USER MOOE TO KERN£~ MQO£ 
iKER'lE\' ~OOE:: I 
JERR~R! F'AIL.EO TO TR.P 
iSivt STATUS 
,Kfi'lNLL. MOOEIII 

JC~tCK STA~US "I"'!'£" to, 
;ERRORI INCORRECT ST4TUS ArTE~ tor 
J CH!:CK KERN!:\' ST ACI( PTR 

SEQ ,.4 
M\,T iERRC'RI lNCORRECT i<SP U'T£R to, 
C[,!P jlUH.PSM.PRTYh17.KPTR-2 IC~!:Ci< SA-VEil STATUS ON lOT 

1llii!1522 
0U526 
III 0153e 
01111532 
001536 
0015·" 
01Cl15.4 
0:a15'" 
001554 
0015'6 
001561 
0il1566 
001570 
0illS12 
0016\"" 
001682 
1!I1Il16G14 
0016121 
''''1612 
1!!1Il1614 
0211622 
001624 
""1630 
III "H'H 
031636 
00164" 

001401 __ . _ .. ___ . _______ _ 
0i/130Z0 
022706 

SEQ ',+4 
-t-I~ T ---.. --- - ... -

CI'IP IlIKPTR-4 , KSP 
I!:RRORI lNCORRECT SHTUS ·SlV£,O -01'l-s'r&t1<-U'TtR-·IOT·-~·---­
iC~~CK RETURN PC ON lor 

l'IIIl1401 9EC ,.4-. 
iINCORqECT RETURN PC SAVE:O ON STlCK 
iUS!:R ~OO£III 

"111:1.6416 
0111U5e 
"01U6 
001664 
001612 
"131616 
!I III 1 ''''4 
02117111'1 
0011U 
001716 
01111720 
0U724 
0211126 
001132 
001136 
0017 4 21 
0017"2 
1Cl1Zl17511l 
1Il01752 
1!I~1'154 
01Cl1762 
~=11a4 
001766 
031.772 
'111114 
etiU1. 

"0000111 
012731 
"1060ir 
0il511l31 
0227tt11l 
ee14gJl,.. 

""""IIJ" 
1Il12737 

1Il1.07n. 
1111.2131 
1Cl12137 
Il12731 
1Il12106 
1!J12731 
1Cl12706 
121""11'0 
""'III!T 
02100011 
0137011 
~10602 
IH1503 'I' 
0227'" 
0IH+0:' 
000"1Il" 
1Il2276T 
001401 
000"01 
t!'22H'I' 
~1Ili401 
0::1:1 
022702 
01111401 
"el!llllillfl 
;i;i.27l7 

14 1Cl8" III 1"7n~ 

177716 
1Cl11""""1II 

1IliH.121l 0"211113" 
III "",ee Se01!132 
1Il44""" 177T1~ 
0""611 
144H. 11.,.," 
lIJeeTe' 
iT71'11 

1777" 

117"6 
III TOe' 

,TEST 
'1'6, 

TaUI 

T6A1 

W\,T 
HOV 
MOV 
C\,R 
CHP 
!}E;Q 
HI. T 
MOV 

TRAP rROH 
SCOIIE 
MOV 
1ol0V 
HOV 
HOV 
MOV 
MOV 
£I'IT 
C\," 
I-I\,T 
MOV 
MOV 
C\,R 
CMP 
BE~ 
wt. 'I' 
CI1P 
BEQ 
H\, T 
CiolFI 
B!:Q 
.u T 

eM" 
BEQ 

~E~ 

1ii'12Q)U "10630 
U201'16 l'JII!le37 
'02012 2'a2730 

1""6 
1IJ"17" 

MOV 
Ct.R 
CMP 
!lEQ 
pjt. T 

'02016 091401 
10202' "flaelil8 

• TEST TRAP rROM 
"UJ711Jl T1 i SCCPE 
0U731 0I1JU62.. IIJ IIJ 1211'1 14 MOY 
012737 14411J0il 0UiIIlt! HOY 
0127:51 14G"GIII 17777t MOV 
01271116 3111071J8 MOV 
000"U TAT 
1IJ1Il5031 171716 T7U.. C\,R 
"0 1Cl0 121 " HLT 

IlIUM,UPSW 
USP,RQl 
uPS II 
tlUPTR,R0 
,+4 

;KERNEL MODE t rt 
i C~ECK THAT USER HACK PTR 
ilol-'S NOT ArF'E:CTEn BY lOT TP.V 
,ERRORI US? WAS CHANGED ON loT 

til OTVEC+2, ftli IOTVEC 

uSER MODE TO SUPER,'I SOR HOOt 

IITU,f#E"'ITVEC 
jlSM,\I#~MTVE:C.2 
*SH.R!:G. ~liI>SW 
tlSPTR, SSP 
jlUH+R!:G, UPSW 
ilUPTR I \iSP 

... PSW 

",PSW,R" 
SSP, R2 
UPSW 
tlSM+PUl-t,RIl 
· •• 4 

,TUl , SPTRio4 
,.4 

.U.H.RE:G.SPTR·~ 
,+4 -

jlSPTR.4 , R2 
,+4 -

iS~:1" EMT TRAP VECTOR 
,SCJr ER MDOE AF'T~R £MT 
i~ UPER HOOE III 
,SET SUPER STACK PfR 
iUSEI'! MODE III 
,SET U5ER SHCI'( POINTtl! 
,-TRAP USER TO SUPERVISOR 
,K(R"I£1. "100E III 
i!:RROR! EMT rAIL.EO TO TRA' 
is.!,VE 'nA.TUS ArTER E"1T T"AIt 
'-SAv!: SUPER STACK PTR 
,KWEI'!NEL. 1'100£111 
iCHECK STATUS ~f'TER EMf "R~~ 

;!:RRMI INCORRECT STATUS ArTER EMT TRAP 
I CHECK R!:TURN PC ON SUPER STACI( 

iERROR I I NCOqRECT RE TURN PC ON SUP£R STACK Arrr:R eM'!" 
.CH~r:K ST,t,TiJS SA.VEO ON Sl)P(R SUCK 

,e-DRIIRI Bj~nRRrCT ~T"'II!':. SAvrQ. ~ STACK ~I.J' 
,'cHicK -sUPcR STACK - PTR -irr!:R - !:MT 

~:B~~gR:~::;~~~~Re:CT SSP ArTER EM' TIUP 

USIt 1 Rill 
uPsw 
IIIUPTR , Rill 
·,.4 

,51VE USER STACK ,TR 
iKERNEL MODE III 
.CHECK THA.T USP WAS NOT CHANCED ON TRA' 

j£RROR I INCORRECT USP ArTER E/'If TIUP 

uSER TO USER MOO£ 

!IT? A. "'TRTVEC iSET TRACE TRAP VECTOR 
/IIUH+REG 1 iIInRTVEC"2 I US!:R MODE A.rTER TRA' 
_UH.iIIiIPSW ,US!:R MOOEIII 
t.lUPTR,,!SP jsn US!:R STACI< PTA 

iTRI.eE TRAP 
UPS" iKEFlN!:L HCOE III 

iERROR! TRT rAILE;O TO TR.P 

Ii 

",,2022 
'1.'12024 
r21 2 III 32 
'02040 
002046 
III III 2052 
01112054 
o III 206IIJ 
002062 
1ZIi'l2066 
00;10721 
00211116 
"02111'4 
0132J.06 
002110 
002114 
0021\4 
1Il0212111 
0,,2126 

·21137"1'1 ·177716·--·_··_·· .... r1l.···· --MOV- .- --·.tlPSIoI,lt13 jSiVE· SUTUS · ... ntR flUP---·-----------------~--

"02132 
~02134 
"021 04 2 
"il21511J 
002156 
002162 
002164 
1102171i1 

. 002172 
"02116 
1022(112 
0022111l 
0112212 
"02214 
1il1ll2.221l 
1(12222 
1102224 
III1J 2 Z:s2 

"212236 
11102248 
1502246 
002254 
802262 
Z:~Zw6 

010602 MOV USP,R12 ,SAVE USER STACK PTA 
042n7 1400110 177776 stC 'UI'!.",PSH 
022767 1IJ"211!J4 17'U711i CliP 1lIT'1AA.,YPTRio4 

:KE:'!~!~1. ~OCe: II: 
jcwECK R£TUR"I PC ON USER STACK 

21IH 4 III 1 seQ ,+. 
12l1l1ll00, H\,T ,e:RRO~1 INCORREC,.. RETURN Pt O"N USER S"'''Clr 

IlIUH.PUM+R';:C, ~10 jC~!:CK STATUS ,\F'TER TRT TRAP' 1Il2270e 17.... C/'1P 
0,314211 BtQ ,.4 
00111C!111 H\,T iERRORI INtlOARFCT ~UTU!' ArTf'R TR' TRAil' 

jlTATV£C.2, TRTVEC 012761 01110"16 175666 HOV 
TRTYEC·2 01115061 175664 ct.R 

"10101 
012737 
1112737 
012737 
012706 
U4J77 
01115031 
"'00000 
01370111 
0I/J5Ql31 
022767 
011114111 
011J 011J 811 
02270" 
00141111.. 
00"1U' 
1112737 

"''':57 
IIJU711J1 
!!2'~? 
012761 
el27:J? 

~~~r!~ 
•• 'I.J ( 

1102112 0Qll'la30 
0411l0"" 1IJ011032 
04011J'''' 11177t 
000688 

171716 

1717'6 
177116 
012164 11U6. 

0e",0U "1113" 
11.132 

!!!2!'6 
140111". 
14011J0. 
3U7" 
z~:zaz 

1'~~ 
115562 
117176 

171710 

I TEST 'RAP SEQUENCE rRCM SUPERV I SOA '0 SUP!:RV tSaR 
TUt SCOPE 

MOY 'TlIIIA.. ft#EH'rYEC isn EMT TRAP VECTOR 
MOV jlSH,lIIliEMTV!:C.2 ISOPER MOOE APTER EMT 
HOV 'SH, UPSW i SUPER HODE III 
MOV jlSPTR. SSP jSrT SUPER STACK PtA 
EMT+377 iTRM' SUPER TO SUPER 

T1I1JU, C~R .'PSw iKrRNE\, HOOE III 
H~ T I ERROR I EMT r.l.l L.EO TO TRAP 

TUlAI MOV UPSW,RIII iSh'E STHUS AF'T£:R LMT T"A." 
C\,R .jlPSW· iKERNE\, MODE: I ! 
CI1P IIIT1IUA,SPTA-4 iCHECK RETUR~ PC O~ SUIt-£It 'TACit 
SEQ ,.4 
H~ T ;ERROR I ! NCORRECT RETURN PC ON SUPE:R STACI< -ArTER TRA'" 
CliP ,$I1.PSM , R0 iCHECK STATUS 'F'TEA TRAP 
ita ,." 
H\' T iERAOR I I NOORRECT STATUS ArTER TAAP 
HOV 'EHTVEC.Z. U£MTvrc 
Ct." .,EMTV!:C.2 

,T[ST TRAP SEQU£NC£ SUPERvrSOR TO aSER 
T111 SCOPE . 

~Oy 

MOV 
HOV 
MOV 
f;_" 

......... j;.~ Dt.DUr:,. 

;UM;TR PV£C+2 
'UM," SW 
~~:'T~!, SP 
..... ,-: • .,..,. w'" 

~ •• '9'''aD IIPCl". u .... I'1." .. 
USER' MOD£' .rrtR LT 'R~ 
USER MOO£ 
~E_~~~~_~!A~~_~!~ . 
... ""rt..(\¥ I.;:....; •• } ,"""wL. •• , 



--:. ~ \:;EC n l1-0CK8;;;-4 PRQC!:SSCR ShYc::S TC;ST 
;;;':i30 .. 

002214 
"'-'''2'6 
0~23P1111 
~J23P'4 
0323"6 
0J~312 
002314 
"3232fa 
002324 
0212326 
l'I~2330 
0023~4 
032336 
03234111 
002344 
0023046 
002350 
(102356 

002362 
0023114 
002312 

:~i!~~ 
0212410 
0~2412 
i1Ja2416 
0M1Z .. 2Z 
002424 
1302430 
002434 
11132436 
0024"" 
0",2446 
002451il 

032452 
0,,2454 
002462 
~til2466 
1'102414 
111024" 
",,25"'2 
0~25e4 
"02510 
"02514 
!!22S3e 
81'12'22 
1'102524 
082532 
;-.Z'53Oi 

000211 
104717 
.. ,,5,,37 111716 
"00""" 
~13;01l 171716 
0U61112 
~"50:S7 117116 
022722 U230" 
211111401 
2I0r.!Ii"H'I 
1'122712 ,,413011 
001401 
000021' 
02270" 1'''''0'' 
0"~40~ 
""000" .­
""1276'7 001HIl6 
005067 17'4'4 

0111701 
~12nr 
11!05rt161 
a127z6 
012737 
1'10"0011 
"0'5037 
il0111000 
<:J.;;7~1l 
005031 
0227210 
001401 
000"0' 
02276 7 
iili11401. 
0if0~ 

,,1i!1242~ "0~4 
t7541~ 

010101 
~12137 
0127'~6 
012737 

"'''''00'' 
"'''51l31 
~""0I1le 
~13108 
00,,37 
2122700 
!!:'4S1 
0U0ea 
"22767 
"'11.401 
taUT 

2"'0'~~ 
040000 177n~ 

171776 

i i;ij& 
171716 
i/l1081118 

002504 
1f""!hJf 
14~i300 

17"'" 
11"77' 
111116 
0:.t0a,., 

""'2416 

f1U"4 

17777t-

17'742 

1oI4!"iC'E::·H·OCKeil·~ pRoe!:SSCR S'-HE:S TEl'!' 
Oel(BOA 

13a~"'4 
"'''2546 
0112550 
0J25!!6 
032564 
1l:J2510 
0~2576 
1!2J2U2 
0"::>610 
0321116 
002622 
1Il1l2624 
02126~'0 
002636 
11l02t.44 
01la51l 
11',,2652 
~32"4 
002660 
00266Z 
0I!lZCl6' 
"'02672 
002674 
"'02616 
1l0l270 .. 
01li!11!16 
110211111 
002116 

"1l27122 
"027~4 
az27U 
002736 
01!l2744 
3212752 
1'J02156 
"212764 
0;,271Z 
0012716 
".,3000 
00333<1 
0031110 
";l3.'l14 
00 3 11121!l 
~ij~ii2~ 
~~~~2. 
003i1l32 
003034 

~~~~~~ 

"11701-
3U231 
(')12767 
012767 
1112706 
"'52737 
01i!11i'lt. 
"'527!" 
214273" 
",,,,.,37 
"00001 
"'1.37011 
042731 
042737 
0227011 
001401 

"""!lin (112210" 
2101401 
0001'101t 
!1li!2167 
001401 
11'1113170111 
02Z767 
21014131 
"iiiU 
","2767 
1110'11167 

II'U"'l 
012'''' 
012737 
0U73T 
012737 
::!127U 
P'42737 
"'12737 
",0503,. 
0000i!l0 
2'13721111 
"'", 0" Iii' ",,,'''31 
1!221i<l21 
PliI14131 
~~~~ k3i 
!!2~'!' 
001<1"" 
eliHIUe 

~~~~~? 
" ....... ". 

U2624 17'306 
U42B0 175382 
0n'00 
070Ui!! 177176 
0I/JIi'lUIll 
"'11010' 1""4 
onH", 1"716 
177716 

17171' 
14UU· 1''''176 
"""101 1.71564 
0142l1li 

o l1li i!! 66 1"1"~ 
17'U4 

:",nn 
1701U 
21031101. 
0U1ZU 
0U713B 
01"'22:11 
2110000 
17171. 

171716 
1. '.7'n 
1nn6 
0UUII 

171716 
'00'%., 
III U 2<12 

1,,,.,.,6 
171712 

11iu\ 

TUlli 

SCC 
TR4p·377' 
CI.R .IIIPS,", 
HL.T 
,..011 
HOV 
CL.R 
CHP 
BLQ 
loll. T 

p#I"SW.R; 
USP,ROl 
.,PSW 
IIITllU, (ROll. 
.+4 

CMP "1'1.11, (R21 
BEQ ', ... ~ 

jpRE sn CONDITION CODES 
,1''14'' SUPER 1'0 USEIf 
iKrRIIlEL "'OOEIII 
;ERROR I TRAP r A I "EO TO TIU,. 
iSAVI: 5UTI,JS ArTER TRAP 
jSAH USER SUCK PTR 
,I(!:RNEL. HOOE: II 
jC~ECl\ REi'URN PC ON US!:;! ShCIt 

iERFit'JRI tNCORR!:CT RETURN PC ON USER SUCK 
,CHf:CK S4VEO 514 TUS 

~L.T .EPRl'IRI S4VEO 5"4"'.1$ ON US~R SU.CK !NCORRECT 
eMP 'UH.PSM,RI'I iC~ECK STATUS M'HR TRAP 

-'~C~-, ___ !+_4. "-" ·"iERlIoRI· s,.tuS 'M"rEifTRl,.- ·1~rco.fR£,C'----------' 
"'OV IIITRAPVEC+2, TRAPvec 
CI.R TRAPVEC.2 

I TeST THAT THE , HAl. T' I NSTRUCTlON t4US£S 
iSUPERvrSOR't" 1'100£. 

TR4P TO "OCAUON 4 IN 
HZ. scop£ 

HOV 
Ca,R 
~ov 
MOV 
1"'1. T' 

TUAA\ el.R 

,USE:R 
T131 

unA' 

nUl 

,TtST 
T141 

T1444\ 

~~~T 
CI,R 
C"''­
BtQ 
IoII.T 
CMP 
8tQ 
HI.:r 

MODE 
SCOPE 
MOV 
HOV 
MIlIJ 
HAIoT 
CIoR 
"'41.T 
HOV 
CI.R 
CHI' 
eE~ 
HL.·T 
CM" 
BEQ 
i4i.T 

1 NTE:RRUPT 
SCOPE 
SPi. 
"lOY 
MOV 
HOV 
BIS 
MOil 
BtS 
BIC 
CI.R 
'~I. T 
MOY 
&IC ... 
BIC 
CHI' 
BtQ 
HI. , 
Ci'I'f'" 
eEQ 
1011.'" 
eHp 
BtQ 
"'I.T 
CHpr 
BEQ· 
ioii.T 
HOV 
CIoR 

'T'E:ST INTERRUPT 
1'15. SCOIIE 

HOV 
HOY 
HOV 
"lOY 
HOV 
BIC 
HOY 

't'1'UI CI.R 
liIl.T 

1'15., MOV 
e'L,R 
C~R 
CHP 
eE:Q 
fii.'i 
!:~D 

BE:Q 
MI.' 

~~~ 

IIT1ZA, flfII£RRvrc 
E,RRVEc·a 
:KPTR. KSP 
IIISH, .. ~SW 

.fI'r~".n., 

.,1'5101 
,I(H+PSH,R0 
,.4 

IIIT12U, KPTR.4 
,oil" 

.T1:S4, tIfIIERRV£C 
IIIK?TR,I<SP 
aUH,"PSw 

UPS II 

"'PSW,~1 
UPS'" 
IIIKH+PUH,RI .. ~ 
IIIT13AA, KPT"'4 
·~+4 

isrr ERROR TRAP VECTOIf 
'I(~ANf:1. HQ!)£ QN Til!!' 

::;~~E~r=~~~: ii ACK PTR 
''''AI. T fR4PS tN SUP@:RYtSO~Y 

"KERN!:\'; MOOE: III 
.. ~,,,_ ._!~~~O~!.~~A~!.~IO NO" flU,.. 
J ~"v ~_ "11.1'- fIIIr' Con I""'" 
iKrf-L(", HOOtll1 
ic~r::ci, SU"U5 ArT(A TRAP 

iERROR! tNt'ORRECT srATUS M°T't1t TRAIl' 
jC~E:CK RE:'URN PC 

SCT EPROR TR,.,P V!:CTOR 
SeT KeRNeL. STACI( PTIf 
USER MOOt: ill 
MAIaT TR~P TO 4 IN USER HOOE 

SEQUENCE SUPCRVISoq TO KERNEl. "'ODE 

7 
'''''4'', TPY!:e 
IIREC;;.pRT'!'4, TPV~C+2 
'KPTFI, KSP 
.SH+PUM ,1l.1J5W 
.SPTR, ;iSP 
.Bta,."'ps 
,PRTY',upSW 
UPSW 

.. ~aw.AUJ 
II II If, "'~SW ". - .. 
18tU,.,TP! 
'KH+PSH.RE~.PR''{4, AU! 
,.4 

jlI(I"fFl.~, 1($,. 

.+~ 

''!'~'41! KPTA., 
,+4 

fIISH."UH, K"I'1I-2 ·,.4 
.TPveC+2. TPVCC 
TPVEC+2 

I sn I'R :lCESSCR I'll I OR I Tv I.EVE:!. 1 
I L.04:l Tt;LEPFI I NTE" 
'I/ECTOR AO:lRESSES 
IS!:T KERNEl. ST4CK 
I SIIPi:RV 1 5011'1 HOOE, PRE'J! aus USEq HOOE 

ISCT Ie BIT IN TC~tPR1~T£~ 
"'i.LO" lNTE:RRIJPT 
II<ER"IE!. MOO£ 
ItRAOR NO INTERRUP' 

:~~~~~ :~E:~tT S~:T~;IaEP"INTr:R 

ItRRORI I NE:Ill I STHUS IS INCORRECT 

SEQUE:NC!: USER TO KI!:RNE~ HOOE 

III(PTR,KSI' jS~T K!RNE:1. SUCK "O!NTE:~ 
IIIUM+PUM+PR'l'Y7, "/IPSPI I USC;R MOCE I! I 
1IIT15A,Il'Pt'lVE:C iL.OAO PROGRAM fNT!';FfRUI'T' RaST' V[I;' .. 
.)(H+f>SH+PRn. I '."! Rvrc.;z 
IIIUPTR,\!SP iSET USE:'! SHCK !'OiNTtIt 
IIPRT"",I'IiIP5W is!:'' PRtORtT v LE\lE~.3 
fIIPIR4,IIIIIPIQQ jR~QUe:ST AN INTE~RUPT AT L.EVEI. 
UPSW il(t:RNE:~ ~OOE: f i 

UPSW, Ri!! 
P.fRQ 
uPSw 
/l1(~+!'UM+PR"'14, "3 
•• 4 

~T15!:.~yK~~~~~ 
,.4 

i£.RRORs NO INT!:~R\.IPT REGuut 
IGtT INE:W" PSW 

ictsAB~E: R[QUE:ST 

E:rlR~R! RE:'I'U~N AODRESS N~' 0"1 f<ERNn STACt( 
.~~ ... Fi/K.?i\rTSI;O:,~ ii~Z ~ .. I!,E.,;, .. :~ T,,~? iu\"O: PSI! ".5 S.VE~ C~ 
t." "C;'\:~5:~.~ 

, , //) 

1/ 



~4t NOE:C-11-0CKBO-4 PROCE:S5CR S1'A Tts TtlT 
OCI<604 

f1103il46 Ql0Q1011J0 
e"~I:!"" 01i1?737 11012.2 '"''2''' 
0il~H'56 fllB5il31 l'I1U24Z 

H~T 
MOV 
C~R 

i(PRORI 
,p %RVE:C.2. !l'~lIIY£C 
"PIRYE:C.2 

11103062 
0il31364 
il,,3"12 
lIil311'lil 
i1!031il4 
l!'il3Hil 
00'3116 
00:3124 
0,,3132 
003136 
0il 3142 
Ih'l3150 
il031.,4 
"'03162 
003170 
00'31.1' 
ili/l322!2 
il0321H~ 
illl3214 
0il3216 
1803224 
"03232 
"032418 
0il 3 246 
",,325il 
",,3256 
",,3264 
0il3270 
il03276 
00330" 
033302 
eil33U~ 
0i13314 
0,,3322 
0k'l3324 
0il3326 
",,333ir 
",,3334 

Ulll701 
~127J7 
012737 
1il1.27"6 
9112716 
012731 
"12737 
"12737 
005il67 
004767 
"52767 
11104567 
11152767 
052737 
004767 
0527&.,. 
0il4561 
052767 
014616 
1il52767 
012761 
11112767 
"52731 
t'l1i!0"Zl 
0<12737 
012761 
f1105067 
052761 
10.317 
"""0111111 
052167 
0ilS03r 
('122767 
""1403,-
011111100111 

"0"""~ ",,,;,.,. 
iliS00f11 

ITtST THAT THEilE U NO SHCK OVE:~n:ow t N SUPtRV 1 SORY HOOE', 

177114 
171776 

T16. SCOPE 
MOV '1021~,~.SL.q 
MOV .SH.PUM, ~'iOSW 
HOV ,SPTR,SSD 
HOV 'li1?'252,(SSPt 

iSET STACK L.IMIhUIU 
iSUPERV I SeRY MODE: 
iSET SUPERVISOR SUCK 
iPRt sn STACK 

!!IfII10"''' 
070ilIU 
"'ilk'l6181l1. 
12'2!5a 
l1IilJ302 
04il0"111 
0il3ll0 
175644 
1il00"e18 
111''''''01 
IHl30f9 
000021Z 
0040ilH11 

CH'''El3'' 
11000n 
011000. 

=g~ :~~~~~~~~~~~;~ iE:NTER SUPERVISORY HOCE ON E:HT 
HOV 'T16ER~. UERRvrC 
CI.R TE:HP ,-cLEAR INCICATOR LOCHION 

T16., JSR 7,T166 ico TO T16B 
-1756-:52- TUBI -·B1 S ----"l,T!:HP --,SETINOICAfOR !flf'· ------- ------------- ______ ~------

JSR 5. T16C 
175621/J T16C. BIS il2. TE:Hp 
17777~ 6 IS ilREC, III.PSW 

JSR 7,T160 """""" 0000014 17!1bl/J" TUO I B 1 S lI4-rTEMP 
JSR R15,T16E: ""00"" 

"180010 1. T'5H TUe:, B 1 S '10. TEMP 

000"2" 1"5'6 
0"32'" 174632 
(11404""0 17"626 
eeeull 2,77564 

HOV .,SSp), (SSP) 
SIS '20, TE:Hp 
HOV 'T16f',TPVE:C 
HOV ,SH+REG , TPVEC"2 
US .8tH,'.TPS 
lI"a 

01il"1I31il 171564 TUf" ale IJBIT6,III'TPS 
"210"66 17<16"" HOV .TPVEC.Z. TPVEC 
174576 CI.R TPYE:C .. 2 
f!ll1II"-" 1755'" ~A~~". ,.1. TE:Mp 

H~T 
021'2l..aa 1.15472- TUG,I 61S 
t:/7'ff6 CV·, 
21il1il171 17546" i~~ 

HI,..T 
SR 

Tt6ERRi- CI." 
HI.T 

'l"'".n:/1p 
IIIIfrSW 
'177,Tf;HP 
.... 4 

,-SET INDICATOR arr­
iStL.ECT RllS-RU 

iSH INotcnOR Btl 

iS~T INoICATOR BIT 

'-SET INDICATOR BIT 
iV'AO TE:L.E:PRINTER VECTOR 
j,l,\JD INEW I STATUS 
,Gr.N~R.TE AN INTE:RRUPf IVIA TELEPRINTER) 
iwH l' .'OR lNTe:RRUPT 

iSET PlOICATOR au 
.EMT T~AP 

iSrT tNo:cncm en' 
}~~+E~H:~[~rINStRUCfI~N~ wHf~ eoul.~ 
,CAUSE OVE~FI.Otoj 010 NOT OY£FiF"i..Oii, 
JERRORI 
iE:i(IT TEST 

iE:~ReR: SHe!'; ~\'rqr.L.OII£!l HI SOPER 

O,,3336 11105,,3T 171714 TUX' e~R 
MOV 
CI.R 

,S;JPERVIS:lRY ~eDE TEHP CIV!:S, T~E: IN5f'· 
,-RUCT! ON 1j1O! CH CAUS5:0 THE OVE~""OW·. 

"!!.R iCLE:'R STACK I.IHIT 
111,,3342 012731 000"32 r/lB033" 
""335,, ""SU7 "00332 

#EHTVEC+Z"'£MfVr~ 
•• £HTYE:C+2 

"034"'" 
e0J41!!4 
",,3410 
0133414 
",,3422 
00343" 
1:33434 
IlhllJ<l42 
111034'" 
0034'2 
e,,34~" 
11103466 
"03472 
1<103500 
0111351"6 
il'(JJ'12 
11103514 
",,3522 
""3530 
""3534 
",,3542 

012700 
'''1I'067 
"04767 
"52767 
"~27&1 
1'1,,4567 
('152767 
"52767 
",e546 

"'''''7111 
17'~72 
0U006 
liIeIZI42118 
I'HH!e"l. 

"""'10' lIIilUJIIl' 
"'~0I1U 

05276' ",ZIS.,,4-
["52737 "0411n 
111"4767 000086 
~52767 0Z2001S 
.:152767 lIIe3h0 
11'12702 IIIU52a 
"'''I!'21!'Z. -
"52767 BIiI41i100 
""2767 1iI""820 
eo"456?' 0''''806 
"52767 etUl0BiII 
"'52767 1il1iI004 18 
"12767 0U574 
fl12767 1.441111 

H!!lf;R HQ;OE 
117. SCOPE 

HOV 
MOV 
~:'/ 

folOY 
CI.R 

T17 AI JSII 
17536111 FIlS 
11535i TUB' a IS 

JSR 
17';"" Bls 
175:na T17e. BlS 

17!1U2 
17717. 

9lS 
81S 
81S 
JSR 

11'302 9lS 
17527. 1'1,.0. 91S 

MOV 
.---ATL 

175200 B is 
175252 T17E:r SIS 

JSR 
17'2." stS 
175232 T17f'1 81 S 
1742'6 HOV 
1.742.52 MOV 

.401/),U5L.II iSE'T STACI( !.l/'t1T -tfUI 
'UM.PSH,IUPSW iuStR HQO£111 
~:i!~Q • • ~!~!: 

'UPTR,LiSP 
TE:HP 
7,T179 
,."", TtMP 
'l.TEMP 
" T17C 
UIIISil, TE:MP 
1f2,TE:MP 
R',-CSSPI 
.4,HH" 
'''[G'''/ISW 
7, Tl 70 .a"r"" I !E:HP .U. TEMP 
iIITS,7£,R12 

-RU 
HeS",!EHP 
.20.TE:I1P 
111'. T11F' 
U"0"IJ,TEI1P 
"''''ITE:HP 

iSf:T USER STACK PO t NTEII 
icLE:AR INO%C.l.TOR L.OC4l'lON 
ipUSH ONTO USE:R SUCt( 
,SE:T ERRCR INO!CATOR SIT 
,Sr.T !NDlcnOR BIT 
'PlJS~ ONTO USER SUCK 
isrr ~I!RROR INOICATO~ SIt 
,srT INDICATOR BIT 
,PIISH ONTO USER SUCK 
,sn INOIC:UOR arT 
I SEL.r.C" ~1"-"1' 
,PUSH ONTO us!:" STiCK 
iSET E:RROR INDICATOR BIT 

iSET UP RETURN rOR RTS 
-iCOTO T16E:-

iSr:T INDICATOR TO SHOW EAROA 

.. SET ERROR INDICATOR 91T 
'117C;, !R4PVE:C JSET UP TRAP VECTOR FOA TR'~ 
'UH+RE:q. TRAPVE:C+I! 

"035'21 
",,3556 
"03'64 
""3'66 ",,357. 
"il3602 
0:l3606 
103614 
IU3616 
18elU" 
103622 
"213626 
e0l6:!' 
1II1:!63. 
lu .. a 

U440" 
"'2767 
11'52761 
1IIi21511l31 
022767 
1II"1.e1 

TRAP 
32111'1/)8 1"21116 815 
02101"" 17520" T17G' SIS 

i/2"'''''0, rCM" 
U00,TEI1P ,.psw 

21 iii 210 "" 
"'0040J 
1iI"'U7 
"'Ine II " :0"'" 31 
2112761 
"U1iU1 

1103646 "'U7111 
e036!'" 2127"6 
",,3654 1112737 
0,,3662 2112737 
"e3670 11112737 
ae36?6 a",,,,,, 
21037"" ""111"04 
"0371"2 013767 
0213710 042737 
0:13716 022767 
"'~J72<1 0014"1 
"03726 o ,"'ee, 
~ii;;tYVi ~ZZt6 f 
lilI3736 lill'''l 
",,37 •• UtlI .. 
.,3742- eZ2767 

171716 CI." 
""21177 17'16~ CM? . 

JKERNEL; I1QOE IS I 

f88111 
1iI"4""" QJ001122 
"0376' 0U020 
0442011J 177776 

171776 1752172 
140S"'0 111776 
0£137e2 1'."il 

SEQ 
HI. T 
BII 

'177. TtHP 
,.4 

T17£RA. CLII 

fl7lC I 
H~ T 
Ct.II 
MOY 
CI.II 

"SI.I' 
iE:"ROR I OYEPI'L.OW oecU''':D 

""'PVr:C+2. TAA"YEC 
T'U"\'~C+: 

,fUT flU" • '''TUltN 'VP£RVUOA.I(["NEL';'SUI'rItvrsoit 
nil SCOPE 

HOV • KPrFf ,KSP 
MOV .REC .UI OTVE:c.z 
MQV 'T~I'''t.. 'In Q'T'VE:C 
MOY iIISM+"Eg+PIlTY4, .. ,,,SW 
Cl,.~ RlI 
lOT 

T2.", , HOV "PSW,TE:HP iGn RnUR'I STATJS rROH tOT 'tRIP 
SIC .UH .... pSW IJ<E:R'IIE:L MOllt:1 r r 
CMP IJT20AA.KpTR_4 jC~E:C:1< THAT RETURN AODRESS lollS 
BE:Q ,.4 ,SAVED ON KE:"NEL. SUCK ON tOT tR.P 
HI.T iE:RRORI 
eMF' .SM .. RE:G+PRTYHi!,KPTR_2 ICHECK THU STATUS WAS SAVEC 
aE:Q ~ ... 4 - 'COR~ECTL.' ON KE~NEL. S'ACK 
W~T .E:RRORl lNCORRE:CT STATOS SAVED 
eMP .$.M.'H:G.PRTY".~. '~MP I~W~I'!I( s,...,,_,Q 1I~.'JIH'!!:, !!IY .,,' 



.,.. 

lI,q~·:::.ll.·ocdO·4 PllOC(S$CR S1'4T[5 'felT 
OClCilCA 

1l\l37S0 
121037'2 
k,.lItJ,.,... 

I1lZ37'S6 
003761 
003762 
"03764 
UJ766 

0037'0 
Z03772 
003776 
III iil 4"'2· 
00 4 ,,36 
11H,,4010 
1Il0"016 
00 40"0 
0041424 
00"0:50 
0,.,4032 
00"034 
!~~e4e 
004042 
0;'4044 
"'04046 
!z .. ,,!5:3 

004"'2 
00"054 
'''0 4060 
""4064 
"04£166" 
0"'''072 
00 4100 
00 41132 
00 4 106 
133 41:.2 
01:14114 
",,4116 
0::14122 
00 4 124 
00·126 
004130 
00 4132 

!ilia":!". 
00000' 
iian:i7W 
0014(H 
00001'!11 
000402 
~051Z8 
~"UI!6 

010101 
005t.l37 
0:1..2706 
012700 
01115016 
'-"12737 
11116600 
013702 
022702. 
et01401 
300000 
022736 
001401 
00000111 
00'72111 
00140=. 
~:l!e~c 

(JUl701 
01115037 
012706 
00'0Z2 
tlZ116 
012737 
'H16602 
013700 
022700 
~014e1 
"0001111" 
2:22706 
0811""1 
1'1000U 
1'105202 
''01401 
08080e 

0r114U4 \'IU701 

11'",. 
00050.0 
177771- - -

013"13. 177776 

1"71. 
nn0" 

0""'02 

177776 
000'00 

i"""""'" 
030006 11771'0 

17'1776 
0301i" 

0U'1IIZ 

•• 4 

iERROR I C:lM 1110 NOT £lI£eUTEO AT TZU 
IGO TO NE'X'I' TEST 

TZU I 

I'I'!:ST '!'HA T ,m-ol! POll9 WORD OF!' THE THI: MIIIROPRUT! 9UCI( U, 
JO£TERMINEO !IV SIU 15414 IN P5W',I 
I I'ITPO. KERNEl. HOIlt.. 
T211 SCOPE 

C\.f! .,PSW 
HOV 'KPTR ,'<SP .SET K[RN~\. STACK PotN'tR 

--!'IOY- '·1·,R0-·· IPRE-SI:T k,,. ~~--.--- ~ ---.-. 

C\.R (KSP) I PUT " ON THE: !rAClt 
HOY tlPSH"'N·C,UPSW ,PRE SET STj,Ti,iS 
HTPO AI' IRtI-(KSP)+ 
HOV •• PSW,R2 lIiE:T S 14 TUS 
CMP .PSM+i+C, RZ ICf+£Ci'I SHTUS AFTtl' HT~O 
BEQ ,+. 
~\.T 'ERROR 1 INCORRf:CT STATOS 
CKP 'KPTR.2, KSP loto t<SP INCREMENT 8'1' 2 
BEQ ,.4 
~\.T I ERROR: KSP OIC NOT PoP 
"ST RII 1010 WORD ON STACK (e) GET TO Rm 
BEQ , .. 
1>11.1 : ERRCR: M"'~C c:c NeT' ~CP 2' OF" 

!~sp INTo R0 

Il'lTPl.tcERN£L, IIOOE 
T22' scoPt 

CLR fIIf·PS .... jl'.£R"IE\.. MOO£.III 
MOil 'KPTR,KSP ,SET KERNEl. SHCt( PTIt 
CI.R' Ft2 'PRLSLf R2 
M'OV ,-t, tKS"FP, ;~~l'urr OAn ON fMC :S"'.\C1t. 
MOV ,PUM"i!·Y •• 'PSW 'PRESE'!' STAtus 
I1T P1 R2 jR2"CKSP). 
11011 ",PSW,Ri!I jr;n STATUS 
CHP ,PUII"N,R0 iCHECK STATUS 
aEQ. ." Ht.,T if.:RRe-~ i I ~~e:ORRt::T .!J I Ad~::' 
CM? 'KPTR.Z, KSP iC;;ECK STACK PTR ArTER IITPI 
BEQ ~ .... 
HI.T iERIH'lRI1NCORR!:C'!' SUCt( jPflt 
tNe: RZ j C"4ECK THAT MTP r HOVE:D 04 fA 
BEQ ,.4 iF'IlO" STACK TO R2 
lotI. T .-ERRORI 

,IM"PO, SUPE:RV:SQRY MOO~ 
'i'231 SCOPE 

CI.R "3 .,42,.36 01J5'''~ 
!'~~,~ !1:?7" ~+4'e~~ !,.~,.~~ ~';' ~'~~' ..... ell 

MA!NOEC-a-OCK8j-4 "Aoe!:!s!:" SUTE! TUT 
OC1(9011 

:l!"4:.46 ~:'2?!l!6 ~!I!I~!!!" 
0:'l~1"2 el52116 177777 
;,.,41" ;""i";-
0""160 0002U, 
00 4162 1216603 
00 4 164 "1:571i!!1B 177776 
0041'. 0121602 
0""112 0~2737 141111)0e 17"'6 
1111 4200 2'22100 0"'iS, 
~i34211J4 0"1401 
0""20. "ee""" 
00"210 02270ii! UGI6iU 
00 4 211, £!,,H401 
1?'''·Z16 -2'03000 
0.104220 00520$ ---._-"------ -. 
0~4222 001<401 
0,.,4224 ilI1J0,UIIII 
0(1·226 "''''''illJ1 11711. 
0J":a32 i'0'70J 
004234 01H401. 
03"236 IIlIIIlIIIIeJ 

00424" 02,,27111 
O(142 4 2 012137 071!I!U 171710 
00 42'" "12106 UUII 
o iIJ" 2!54 0,,'1il16 
U~2'6 0127!34 .. 71717 
0O"262 IHI"262 
ii~421i4 011166111 .. 
00 4266 0U100 1177,. 
30 4272 010602 
i!,,4274 0111'037 17"',. 
00431'!0 1!!227:!1Q1 STUB. 
o ill 4311J 4- "I1J1U=' 
0i1J43~6 ""'101' 
~0"31.1il \1'i/1i!702 nun 
0214314 "'''14211 
084316 0"01'011 
004320 0"'704 
U432l 3"1~3:, 
l1(li4324 UIIIIU 

U4326 0107211 
00 4338 il.2137 1511J111U 117770 
004336 il;~?26 011070111 
"'11-t..J"~ i;',f.i :.ow .i;;;; 
el'l4J46 o BIil 261. 
00435(1 2142721' 111717 
S''''3''' 106621' 
i1i143lia 0131ilWi 1,7;70 
~~4:;:Z =!=~!& 

IoIg11 'SPTR! SSP 
BlS '-1, (SSP) 
C~"" R13 
SEC 
"'TPO Rl.J 
HOV ""$\>1,"10 
MOV SSP, Rl' 
BlC *UH, •• PSW 
CMP 'SM ... REC .. />I.e. R111f 
BE;Q ,+4 
~I.r 

eMP .SPTR .. 2,RU 
BtQ ••• 
HL." 

--INC----- Rl3---

I!1TPl, 
'1'241 

H1TP!:h 
~251 

etQ . ..... 
MI.T 
CI.A .,PSW 
TST R3 
B£.Q .+4 
HI.T 

SUPtRV ISCRY IIOOt 
scope: 
HOV IIISH"PUI1,".psw 
HOV ISPTR,~SP 
C\.R CSSP) 
MOV '-1,Fl4 
stv 
HTPt It. 
HOV U PSW,R0 
HOV SS", R2 
CI.R •• PSW 
CHI' .SH"PUH .. ~, RS 
BEQ 
MI." 

•• 4 

eM" ,SPTR.Z. R2 
BtQ ••• 
~I.' 
TIiT R. 
SEQ ',.4 
HI.T 

\lstll MOOt. 
SCOPE 
MOV 
MOV 

sic 
BIC 
MTPC 
MO, 
~~v-

'UH"'''SM. "PSi< 
!U~T~ !,t~~ 
~>: ... I wi~l # 

'-1, R5 
R' 
,'i'S;;, RZ; 
!J!!I';Q~ 

G 

iSr.T suprR SUI:i( PfR 
,PIlESE' DATA ON SUPER STACt( 
;'P~ESf' ~1~ 
IS!:T lei 
iR13"(5SP,. 
,SAV!: STATUS 
,SAVE SUPER STACK POINTER 
H~ER"EI. I'IOCE:: I 
,C~ECK STATUS RESut.;T 

,"ERRORI INCQRRE:CT STATUS A'TER HT"o-

iCHECK SUPE:R STACK POINTER 

iERRClRI !NCOIlRE:CT SUPER SHCI( ~OINTER 
- "C~ECK· RESUI. T OF'·- HfPO - - ---.-- - ---

iERROR I MTPO F" A U.EO TO LOA~ "13" 
II(!:RNEI,; HOOE: r r, R0-A5 
I CHECK THAT R3 IUS NOT CHANGED 

iERRORl HT"O CHANGED tNCOR~EcT RE~~STtlil 

JSUPER MOOE: III, fiRE Y USCR HOOE II 
is!:T SUPER SUCK PU 
,PRESE' DATA ON SUPER sact( 
;PIIIE!ET Fl4 
isn /I~I 
jR:C"cSSPl .. 
,"SlVE STATUS 
iSiVE: SUPER STACK JIlt" 
jKrRNE:"; MQOE:~H 
iCHECK STATus AF"TLR IITPI 

jERR~RI INeORREcr SrAT1./S A"t~,. ItT,.-r 
iCHECK SupER SUCK PTR ArTER MtFtr' 

i ERROR r INCORE:::r S';PtR sueK P'R 
,C>ltc'< TI-!U :lHA WAS I'IOV!:C 
IF'qO~ 5UPt~ SHCK '0 R4 
iEPtAORI i'l1'~: F'Ut.E:) TO MeV!! OAU 

US!:R M~OE:II! 

~~!~~~~~.~;A:~ ~!~" ..... " 
SET~iel-" n •• 

flRES~' R, 
RS" t USP). 
SAVE: S"t.-:r~S A~~t:~ X~~: 
C!;.U! '_I~~D ~;oA"K. .... 

ArTER 

TO R. 

• of 

1'1"': 



,,,,4364 0111'11137 111"'6 
£1,,43'" I!JZ27111111 1,eeU. 
004374 01141l'1 
"04376 I!'0"0011l 
0044"'0 "'22702 eU1rz 
"0 4 4214 11111401 
r,441!'6 21"00'" 
""4410 0"'2'" 
104412 0"1401 
",,4414 00111"'" 

"04416 
"~44:Z11l 
e2l 4426 
"04432 
0,,4436 
11104"2 
"1114444 
004446 
111111"4'2 
"21 4 454 
0111 446" 
",,4464 
11104466 
",,4410 
01114474 
il84416 
"1i!4~0" 
0134522 
004,e4 

-",,45116 
"''''510 
"1114516 
",,4520 
00 4526 
0""5!2 
004536 
"04540 
"0"''''2 
011145"6 
0045'" 
£10 4 556 
1!J04562 
SH56~ 

",4"0 
00 4572 
0214"6 
iti"olrJ,' 

I1l1071!J1 
:12731 1"0000 .111?1$ .. 
012706 . 11100700 
IH2716 117177 
052700 177171 
0''''257 
00661210 
013702 17771'6 
01"603 
00511137 1777'16 
022132 1411l1!1II4 
001<1"1 
0S00011l 
022703 1lI8"*" 
001""1 
01111"'011 
11J11l5701 
""1<101 
""S"01 

I1l U". "1 
e1.2737 04"0"" 117176 
00'006 
012737 I1l1011l1U 17'77~ 
01271116 ""0'01 
"12716 11l""'" 
01113277 
10661116 
013'''2' 1111"T6 
et12737 040111." 1777~ 
01060111 
~05037 1 ""6 
02270111 01111116'" 
~Z14=1 
000"'111 
0227"2 "ullin 
11"4',-
jjlh,ifti 

.I1TPt. 
T261 

CI.R 
eMP 
SEQ 
IoII.T 
CMP 
BtC 
HI.T 
tNC 
BEQ 
MI.! 

USER HOOE 
SCOPE 

.MOV_ .... 
HOV 
alc 
alS 
eec 
HTPt 
HOV 
HOV 
CI.R 
CM" 
BEQ 
HI.T 
CMP 
BEO 
IoII. T 
TST 
BtC 
HI.T 

UPSW 
IIIUM+PSI1.N+I'!, R" 
,+4 

IIIUI'TA+2,R2 
,+4 

'UM,~",.SW 
IiIUPTR,lcISP 
"~,IUSP) --1. R0 1 P!lESE:' 

Rill 
UPSw,R2 
USP,RJ· 
.!I!PSW 
.UH"'i!,~2 
,+4 

FilII 
,.4 

iKrRNE:L 1100E III 
iCHE.CK ST,l.TUS ArTE!t HTltO 

JERRORI INCORRECT STiTUS ArTER MTPO 
iCHE:CK USER STACK PTR AfTER MTltO 

iERROR I INCORRECT USP AFTER HTPO 
iCHECK TH.T MTPD MOVED DAn r"o", 
I USE:R STACI( TO R5 
iERRORI MTPO fAlL.EO 

·jUStR. HOOEln·- .. -. ---. --.----.--- ---.--.- .---- -'-.~- .. -
iSET UStR STACK PTR 
i PI'!ESE T OAT" ON USER· stACK 
R3 
jpRE:SE:' STATUS (AL.L CC/S-lllt 
iRO"fUSP'. 
iSlvr STATUS ,I.rTE:R HTPI 
iSAVE: USP A,TtR HTPt 
iKrRNEL. MOOE:III 
iCHECI( STATUS Arn;'f I1TPr 

i:;;RRClRI I/-ICORR!:CT STATUS ArT[R I1TPf 
jC;.;t:CK USP AF'TER HTPI 

;EFI,,' ~I rNeOI1REcr US"'- U,,.£R HT"f 
iC':C:K THAT MTP I MOVED OA fA ON 
iU,E;R STACK TO R0 
iE:RRORI MTI"I rAIL.tO 

J 1'ES1" THA T HT'fr C/% POPS 
J INTO SHCK POINTER as 
J ssP .. tKSP)-,.MTPo.. . 

WORD orF' StACK CAS OET[RMINEO ay afT'S' I' , 1-
OE:TERMINED BIf !!ITS l' &12)', 

T21, SCOPE 
HOY 
efoR 
MOV 
HOV 
HOV 
sec 
HTPO 
1'40V 
HOV 
1'40V 
el.R 
CMII 
SEw 
IoII.T 
e",p 
ato 
Hlor 

.SH,,,PSW 
ss .. 
*I<M.PSM, tt*PSw 
IIlKPTR,KSP 
'SPTR, (KSP I 

ssP 
UPSW,R2 
/il511,'jlPSW 
SSP,R"· 
;tIPSW 
IIISPTR.R0 .. ~ 

iSUPER HOO£II J 
j~R£ sn SUP!:AVISORS ST ... CK I'OtNTtR 
I r<ERNEI. MODE: III. PREV SUPER HOOE II 
iSH KERN~ STJ,et( POt.NTE" 

i pW('srr' C'tt'S' 
iSSP·(I<SPI· 
JSAVE: STATUS 
iSUPER MODEIII 
j GET suprR STACK PO I NT!R 
ir<£RN£L. MOOE: III 
iCI-IE:CK THAT SUPER stACK POlNT£III WAS 
JSEf B\' MTPO INST, 
;E:RRORt MTPO ,All-EO TO sn SUP~R STACK 
I CHE:CK 5T A ,.US AFTER MTltO 

,ERRORI tNCORRtCT STATUS .,tER "TPD 

... _-- ~-----

PC1NTrlt 

MA tNoE;C-U-oCKBO.' pROCC;SStR STATU TUT MACYU·,6U 6.11'''·'2 !lil! PlIO£: 14 
aCKBOA 

IUSP"CKSPl·.,MTPD 
1046"2 "1111701 nu SCCPt· 
,,,4634 ('112737 1'1"""" 177776 MOI/ 'UM,.,PSw i(JSER MCOF;! I t 
ea"H2 i2'05006 CI." USP ipl'!e:~E:T US!:R SUCK POtNT[~ 
0""614 012137 "30S"" 11777~ HOV .KH.PUM •• III"'SW iK[RNE:L MOOE I: I. ~REV USER HOOUI 
",,4022 01.2106 ""05U1 HOV 'KPTR, KSP is[T KERNE:L STACK potNTE:R 
01;1"626 II! 12716 1111111117111 MOV IIVPTR, (KS? t 
"04632 001!277 scc jpREStf Ccts 
",,"/)34 1116606 MTPD usp iUSP·CKSltl· 
11104636 "'13702 117176 1'40'1 ",PSIoI,1I2 is;'VE ce's 
004/j042 012737 14011I11III 1"'" HOV *UH,ttIlPSW JUStR MOOt III 
0ilJ46'1l' 0U6l!l1ll MOV USP,RIII i GET U!ER SUCK PotNTU 
"0 46'2 "0'037 11'''6 CL.R "1'9101 il«(R'IEL MOOEIII 
00"4'6 C'lZU011 00111711111 eM" 'UPTI'I,RI1I lellEeK THlT. Mll'D Sr;T. uaE!' .sUCM. _ 
0a 4062 001401 .... BE:Q '-· •• 4 jpOINTER PROP£RL.Y 
"0 4 664 """01118 HL.1' iERROR t 
1113 4666 0227"'6 0"UIlZ CMP IIIKPTR+2, KSP I CHECK KERNtl. S T 4(:1( PO IN'tE1t" 
"Z4672 001401 BEQ •• 4 
h41174 01110"0' HI.T 

,ICS~"II(SIt).,M"PO 
"1114676 011117"" 1311 SCOPE 
00"70111 012706 ,,"'''IUI HOV IIKPTR, KSP 
I1I1II471114 12112716 11111111736 MOV IIREOPTII, (KSP) ;PRESe:' OA T.l ON KERNtL. STACK 
I3111"?!0 196606 HTPD KSP JKSP·(I(SP,. 
,,,4712 022706 0I11III136 CMIt /ilRtOPTR, KSII' iC~ECK THAT MlPO MOYE:O OAU. ON 
11I~47U 20140" B£Q .... 4 ji(PRNEi.: suct< fu K!:RNEI. !lUCK "Tilt 
13,,472111 111 I'lI1lI1l 011 HI.T iERROR! HTPD ,All-ED 

I SSP .. (SSp,. 
1047!2 "U701 T31A1 SeOl'E 
094124 012137 ,,'AllUrI 177776 HOV ,.SM+PSM,_lIltSW isuprR MCTOF:rr r, PRCY SilP['''-1100tl r 
"""732 0"'''''6 CI.R 55" is,T SUPE:R STACK POiNUR 
111214734 012731 00961111 """lUi MOV IIISPTR,"U IpuT NEW ShCK PCINTI:R VAI.W:.. ON SUC:X 
11104742 0il0211" sec jpRE:S£T ce/S. 
'1114744 106606 MTltO 5Slt iSSP,,(SSPI· 
l1li"740 01.37U 17"16 MOV UPSW,RZ I S.VE "f:SU~ T ST nus 
'041'2 ell "601 1'10'1 SSP,"!! JSAY( NEW SUPE:A SUCK "0 tN?f:" 
'""754 QJ"'037 1 ".,.,. CI.R ",psw jl(rRNEL. HODEl II 
"0·76111 022720 "til .... e"," IIISPTR,'" ICHt:CK THAr MTPD SeT SUPER sueK 
"1114764 0"1,411l~ BU , .. it'Ol!o!Tl':R 1I1l0PE"I.'I' 
104766 Iilk'Jl1llllet" HI.T IE:RRORI 
094770 022702 ",Iges. cptP- IIISI1+PSH+C, lIZ iCHE:C1< ST'A'rUS Af:SUL.T 
11104714 QJI1l14"1 BEC ,+4 '114". '''h'J''1II HI.,T ;ERROR I INCORRECT STATUS A'T£R HTPO 

I USP .. ( SSP I +. HTltD 
II1II502'8 01..7111~ '\'l"lH ~r. 
1'"iJ 112 012737 14""1JI! 117'" HOV 'UH,,,*PSW IUStR MOCEIII 
"'911 012706 """',. MOV IIIUPTR,I,ISP Sri USER STACK "'0 I NT!:R 
"'''\4 "12737 111I1e" 1"'''6 HOV !!~!~U~!!"ltSIol SUPER HOO£ III, PRtv USE" MOOE, I 
'~"=~2 ~:'Z1~~ :::~= I' ..... .... f I\.~~r ~t:i :;~"t:" :;jA~;'; hl1f~'I"" . ., 

7 



""I .. ~t:.U .. OCkBO.A PRoctSSI:A ST.Ti;S TUT 
OCI(IiiOA 

Qr05030 tH!0277 
10'332 0Iil0244 
r0!HU4 1U6a6 
al05036 013702 1777'6 
005042 ~1060' 
005044 2152731' 141!101!111J 1,17710 
U"0'2 1Il13603 
'USI01'4 1105037 17777. 
",,5060 :'l22702 07era'" 
0i/J5064 "01401 
00!>066 101~"0n 
005070 2'22731 011106110 
005014 (110141'11 
l!iil510116 ' 1!0"f/t~fI1--_ 
00511'10 0n"U 
0iJ5102 i1iU 4 I!Il 
ell"U4 0ilH1U' 

""'106 010151.13 
00~116 
005122 
0"'124 
011J5126 

"'11117111:1, 
r.l.2737 
0112706 
"05016 
"0212'7 
186606 

111J 5131 013701l' 111776 
"0!1i34 010602 
0"'136 "'05037 171776 
em5142 0227"" 17 ''''11J4 
005146 "'01401 
11J0~1'1/J ""0""8 
005152 0"5702 
0051'4 001401 
1105156 0e'''II1JI', 

i1t"'UI Z107:71 
1",5162 012737 0411Z0" 
0;a 5170 9!05006 
a~5i ;2 0Vj623i 1117;0 
0051,76 iiQ6;;:3T i177Tfi' 
33521'J2 e1271' 0"0611J1 
005206 0~6606 

0"'210 006337 177716 
005214 e06337 177716 
005222 fl10667 173556 
0215224 005037 177776 
1!i,,5ZJt <bUreT ti1ifiln 
011J5l!36 "01401-
005240 0IJe0/11S 

11177f! 

::;n5H 

MA t NO EC -11.01:I(BO-". pAOee:SSER sUTES TEST 
OCICSOA 

0,,'5242 0111701 
iiiP;;: .... l'ij,273i i';Z~W1~ iii;i" 
0;a52!12 012706 171717 
005256 "'12737 030/118e 171776 
005264 00'04, 
805266 i211Il6b06 
01/152711 012737 14111UIIl 17771~ 
005216 0Ul6011l 
:~~3"Z "~'''3' l"'" 005304 0"""1Il 
1/l,,!5306 001401 
005:111'1 """1Il0l/l 

CI.R 

SCC'" 
CI.i! 
MT"'O 
MOY 
MOY 
atS 
MQY 
CI.R 
CMI" 
BtQ 
HI. T 
CMII 
BtQ 

_"'1.1._ 
1ST 
Seg 
~I.T 

usp 
IIIIIPSIol,R2 
SSp/R" 
'UM,Ii'pSW 
USP,R3 
UPSIoI 
'St1+PUM+HC, R2 
,+4 

R~ ------­

, .. 
IUSP., US"',./ MTlte 
13I.C I seope-

MOY 
!'lOY 
c:.,P. 
CCC 
MTPO 

HOY 
HOV 
CI.R 
CMP 
BtQ 
HI.T 
TST" 
BCQ 
HU' 

IIUH+PUH,U,.SW 
tlUpTR, \lSI" 
IUSP) 

usp 
UpSW,RIIl 
USP.A"z 
•• PSioi 
'UM+PUH+i!, A0 
,+4 

R2' ,.4 

,ssp .. (KSI",.,I1TP1 
T321 scoPt 

MOV 
CI.R 
AS~ 
~~ 
HOY 
HTPI 
AS~ 
ASLo 
MOV 
CLoR 
c~ 
BEG 
~IoT 

!U!!!l"! !':SII)., ~TP! 
nut SCOIIE 

MWY 
MOV 
HOY 
CLR 
~TPl 
HOV 
MOV 
1"'" 
TST 
Bt= 
HLoT 

,usp.,SSP,.,HTPI 

IiISH,"PSW 
SSP 
.MDRU 

~#PS~ 
.spTR. CKSPI 
SSP 
fiIIPSW 
~.pSW 

SSP, TEMP 
,#PSw 
#SM'~/ T<:t4" 
,*4 

';Ut4,::.~S;.: 
h1,UsP 
IIIKH+PUH ,"'IISW 
-(1(51") 
usp 
'UH,UPSW 
USP,A0 
UPSW 
A III 
,*4 

jpuSi-I NEiO US!:R STACK P01NHA cF.iTO 

}~~~;~fSb~i~ 
jU~P"C!S"I* 
iSivr RESULT STATUS 
is.vr ~UPEA STAC~ POINTER 
JUSER "'oOt III 
iGrT U!ER STACK PO!NTE~ 
j KrRNEI.. !-IOOE t 11 
iC~ECK RESU~T STATUS 
itl'FiORI I~CORRECT STATUS A'TER HTPD 
iCHECI( SUP£R STACK POINTER 

i('.RMR I : N:ORREC~ !UPER S! ACt< 1"1 "ITER 
iewEct( USER STACK PoIN'f£~---- -------.---

iE"RORI H'''O rl1Lto TO SET USE" SHCI( !'OINTt" 

iUSE~ ~OOt!ll, ,"Ptv USER HODEl' 
IS£T USER STACK POINT£R 
ipUT N~W S!~CK V~~UE OM 'T~C~ 
jPRt:st:f eeiS 
iUSP,,(USP). 

iSAYE ecls 
i~l..v( USER SU.CK PdiHtfR 
jKrR -I.. MOOtll1 
ic ... ~.11 STATUS 

i' ~RORt INCORRECT SHTUS AYTER ",TPO 
;CWEeK NEW STACK PO"tNTER VAL.uE 

itRRORe HTPO ruu.o TO SET ust/l SHCK POINTER 

I SUPER V I S~q" Moor I J I 
ipRESE' SUPER STACI( pOIN1't" 

i~ERNEL.: ~ODE! t l #' P~~1j !l~£!!. ~OMd-b 

iSsp .. ,RsF',· 
iSOPERVISORY MOOEIII 
J~ET SUPER SHCICI POINTER 
iKERNEI. ~OOE:II 
iC:";Ee~ r~~'!' !~D ~OI:!O Q~ !!!S~ !.!?T~~ 
iWAS sn INTO su;>£q SUCI( POINTER (SSP) 
jE:RRORI 

; u~~~ ~oo~ 
IPRESET USER STACK POINT!:R 
ICURRE/,JT KERNEL.PR/:vtous USER 

iPREsn DATA ON KERNEL STACK 
IUS,. .. (I(SP. 

iUSE.R MOOEIII 
iGET UIIIER STACK POINTER 
;'~ER~JE~ ~COE::: 
iCWECK THAT OATA ON KERNEL. STAel< 
iWAS HOVED TO usrR STACK pTR 
iERRORI "",",1 ,AILEO 

"05:312 0U17~1 T331 SCOI'[--' -----. - -------.----- .. - -- --
"05314 (/112737 
005322 005006 
~,,5324 "'12731 
00';332 012746 
005336 III III 66 I!I 6 
",,5HIlI "12737 
"11)5346 "1 111 6"" 
00'J'1Il ""5037 
00'354 022700 
011l536; 1IJ01401 
""'362 "e"eel 

",,5364 0U711l1 
''''~366 012737 
035374 ~"""1IJ6 
0053'6 012716 
005 .. 112 "06606 
011J54n 1IJ1I!l600 
1IJ05'H!6 005,,37 

_ O,,5412 ~227"'" 
(lJiIIS416 0I1J14i111 
1I"'4211l 011".,.,1 

0"'422 "1''101 
ilJi/l5424 0l.27J1 
""'432 312706 
1Il05436 012716 
00}5442 0116606 
0054'4 012601 
0,,5446 ~1IJ5037 
I'll ....... "" 

0,,5.56 1lI!<1\4IiIl-, 
0Z54611l U0i1U 

1401111l11J 111770 

01001'J0 171716 
,,"11J7011l 

1400015 1777711 

171716 
0007/1111J 

17;,:"" l,"'776 
"""680 
"U71i!111 

HOY 'UH,,,pSW 
CL.R usp 
HOV .SH+PUM I UPSW 
HOV 'VPTR,. (ssP) 
MTPI usp 
MOV 'UH,Ii,pSW 
MOY USP, Ae 
eL.R UpSIol 
CM!' 'UPTR, R0 
etQ ',+4 
HI.T 

ISSP" ($Sp ,*,HTP t 
T341 SCOPE 

MOV 
CI.R 
MOY 
HTP1 
HOY 
CI.R 
CMI"-­
Bf;CI 

HLoT 

,UIP-CUSP,· 
SCOPE 
!-IOV 
MOV 
140'1 
HTP I 
HOV 
CLA 
:"1 .... 
B[Q 
HI.T 

IIISH+PSM,jijjilSW 
SSP 
_SpTR, (SSP) 
SSP 
SSP,Ri! 
,#p5W 
!llSpTR, Rif 
',.4 

'U"'.PUM, Ui"SW 
JIISPTR. \r'S!' 
tlUPTA,1 us'"': 
US" 
:.;sI',R" 
Up5W 
..'"fI!J."'" ...... 
,:I .... i .' w ,_.4 

:'tST '~~T ~rr":/: 
: ~~~ .. ~~~ ... ~~! 

iUSEill HOOtll1 
IPillt SF.:T USR STACK POINT!:R 
'CURRENT suprR" I SOl!, pRtV: OUS 

JPRESET O.t.u. ON SUPER SUC;1( 
IUSP"'SSP). 

iUSER ~OOE III 
is,,,,,, USER STACK P'A 
iKER'JEI. ~OOE III 
,cwECK THAT MTPI HOVED DATA F'ROH 
iSUPER SHCK TO USER STACK PTR 
JERRORI MTpl PUL.EO 

jSupeR HOOE If i ,PREV SUPER I'IOOE f I 
jSr.T SUPER STACK PTR 
iPRESE' DATA ON SUP[R sue 
issP"(SS"l-
;GET SUPER S"CK p'R 
i Ke:R~E~ MOO[: f I 
iCIoiECI< THAT !-If"! !-IOVW rYin em­
isuprR STACK TO suprR STi,CI( )II'!'''' 
iERRoRI H1"1 fAl~ED 

iU!f:A ~OOt III, "At\' USE" MOOE:: I 
iStT U~!:I'I STACK PTq 
iPlOtS[T Ot.T4 ON USER SHCK 
lusP .. (\JSPl-
jSilJr use:~ ShO/( FTR IN '" 
1:~F~~~I._~~~t,I.!!. ". __ ••. 
, .. .., ........ r. I". 1'" II ....... "'" will I.,.. '.,j •• 

ius!:p STACi( TO .. SER SHoCK "TR 
i!:RioIORI ~~Pl rAIL..EJ 

US!':R 



"A:NOtC-U-CCKBO-4 P"OctsS~R $fATt! TnT MACYU,~U 6-"'.1'1-12 Hil£ PAGt 11 
OC~I:IOA 

1lf1ll'~62 011'7U TU, SCOPE 

lIZ""''' QJII1'1I13? . 17"" CI.R upsw 
ru5~'111 1l1270~ 1111"'11 MOV jil(PTR, KSP 
rlll, .. 14 012716 117171 MOV '-1, (KSP) 

'111'51'10 "'12137 00"2111 0U1II0" MOV .T36 l ,"E:RRVE:C 
1111'506 "11151116' 112214 CL.R E:RRVE:C·2 
"'05512 106C161 112261 MTPC -1 I TRAPS ON 000 AOORrSs 
105516 ''''''"13111 T36UI Iot!.T J rRROR 010 ~OT TRAP 

""'52111 "22706 "21"4'6 nUl CMP 'KPTR-2.KSP J IS I<S CORRE:CT1(l poP ANO 
"1II~:;i!4 ilil1401 sec ,*4 ;p~Sl-lr; : 
0,,5526 0001110111 MI.T , tRROR INC:O'lRECT VAL.U~ IN I<S" 
111111553111 ~22767 """'16 11214111 eMP tIIT36A.,KPTIII-2 jC~tC:K RrTUR"I C ON SHCK 
01115536 01111401 9tQ ,.4 
"",,4111 111002101 IotL.T irRROR I RETURN PC NOT ON STACK 

rStJp£ Rvt SO"'" i1DDt .•... _. . _. ----- -.~- .. -.-. - -- . 

"1iJ'5~2 011'701 n'l SCO,! 
o III 5 !i44 01,2737 1/l441111S 111716 MOV .SM+"tC, uPSW 
1111115"2 0051110111 CI.R RU' iPRESE' RlI 
0111'5'4 ~4273? 00 4''''111 17'716 SIC 'RE:C, "psw jR!!I-R, 
105562 0121"111 001!1111f1 '40V .1,R0 iRe C:ONTA! NS AN ODD ADDR~S5 

U"" 01,2706 01lUIIIS MOV .sPT", ~SP jS~T SUPE:RV I SOR' S STACK PO I NTE" 
tIil5572 iOI12716 1'7717 NOV *-l,ISSP) ,-i t S THE OAT" TO 8e: MOVED 
1105516 012737 ,"11'622 I!I 10 01114 MOV IIT3'., ",.e:RRVE:C I L.OAO ERROR VECTOR 
IIIS'614 01273' 04111111S0 e"I!1""~ HOV ,SM, ",jERRYEC+2 
111115612 1S6620 MTPO (Rill· iTFUPS ON 000 AOORESS 
""6104 305037 17""" T37AAI CL.R .,psw 
•• 562. 0"111"'" HL.T iERR, -. DID NOT TIUP 
U'622 31'160Z· T37t.1 ~~~ SS!",R2 fer; ·:.JPERV150R S-rAC!( potN!tA 
""'624 ""5037 177776 4IIIIPSW iKr'UEL: Moot! II 
''''630 022702 "0"5" CMF" jSPTR.2,R2 Ie IECK SUPER STACK PTR A"tER 
"215634 0014"" BEQ ',+4 iHTPO AND TRAP 
'8'636 "001l0" IotI.T .-tRReRI t NCORR~CT SSP 
8"'6~" 022767 O21'614 17273111 CMP tH37 AA, SPTR-Z jC~ECK RETURN PC ON SUPER STAC~ 
"'646 "014"" SEQ .. ~ 
118'6'Il 0111,,"'01l IotI.T iERRORI rNCORRE:CT RETURN PC: ON S'l'A(:l( 

_ z;~o;c ii227tlr; iiiiilila:J CMp· j;f,Rt icA£clC AUT':r.tNc- or- RI'r 

"'6'6 "111141211 BEQ ·,.4 

''''660 00see" MI.! JERRORI RI!I F'AlI.ED TO AUTO-lNC 

IUSER HOOE 
"65662 0113701 T41111 SCOP! 
005664 312737 17".,o" 171716 MOV ItUM.PU~ ••• PSW n.'tR MOOE II!. PR[V US~R :100£:: 
0056'2 ili:l5kl02 CL.R 1'12 
01556'" 3~2737 0,,40"" 17117(1< 91S Ii!REC,UPSW IS£~EC:T RU.Rl' 
005102 ~127~2 ""1'111191 1'10 V '1,1'112 
110'7~6 012706 00"'"" 1'10 V ItUPTR,!JSP I SEf USER STACI< ,"0 fNTtlt-
00'712 ~12716 1252'2 MOV U25252. (USPI I PRESt T USER SUCK 
flkl5716 21127:57 005742 1210 I!IB !!I 4 MOV lliT40A, ,l,E:RRVE:C 'L.OI.O E:RROR VECTOR 
1J051~~ 0l27:J1 1·4~1 !!1I1~ IoItlIt *ijtt+R!;~ • .,tRRV~~ 
005732 l!Jkl6642 MTPI - C Rli!! ,- CR12 ) ... (US? ,+,SHOUL.O TRAP ON 000 "DRS 
00'734 21 05kl.J 7 171116 T4I!1UI CI.R ..,PSW IKE:RNEL. MOOE r : I 
"0'74, " .... " lolL. T I ERROR 0 t 0 NOT TIIIAIi 
:-:!'~ :Utln- r1:~:- ~~'1 :.:~,~~ :~~. I.I~~D~ ~.,~~W:' ~~!'+!!'L' 

;~~~giC-ll-DCKBO-4 PROCESStR ST4TES TtST. 

"05744 042737 1401111!111 11171. 
0057!!12 022700 01/1U76 
0057!!16 111014"" 
005760 211110008 
0"'762 022737 174211111 I!IIII I!I 711 ° 
III 0 !!I 77111 11Ii:l141'li 
1ll"'712 0000021 
0"'714 '-"22767 1IIi'734 171614 
II 1116 "l'I 2 11I"141ll1 
",,6804 000''''''' 
1106006 "2271112 17'1"7 
1116012 111014111 
11060" 4 0011110111 
1106016 !!I III,. 3;' 1''''0 

11361122 
1111161/124 
flIII6kl30 
"kl6"34 
110 6 III 4 ii! 
'e6kl46 
8116111'4 
"66"" 
Ikl61/162 
lIIe 6kl 64 
'06kl66 
'1116",,, 
1!106"72 
'06",~ 
11611116 
1110611'4 
,.61116 

'''u.. . '862.12 
"'2,21 
''''2,26 
",,6132 
'06136 
00 614' 

lIIilt'144 
10614. 
8111 61'" 
"6154 
.,6~611 
"6162 
'.6~&4 
"'111 
"61,72 

010701 
"05037 
0i270" 
"12737 
""'kl6T 
052737 
1!!"'000 
O12746 
00kl261 
1S6620:" 
0""~01 
"B0"0,, 
1I!I3401 
000111111" 
O22767 
0111411 
"""'8' 

03.1111 
0:1.213'1' 
2'12137 
eU7B6 
042716 
IlIl'2,., 
186637 

0i:10401 
811111111100 
013700 
2'2270111 
0i1401 

""ee0" ffll;Z$1 

""14'1 
"'''"0' 

177776 
177177 
006B1II 1310804 
11174" 
00~0e. 177776 

""Gilii 

3,4U' 17777. 
82161'6 ellllIIIllf. l1li,," 
177777 

,1'U.2 

11 7 716 
11J1I4B!I 

""uU 

BlC 
CHP 
eEQ 
HL. T 
CMP 
SEQ 
HI. 1 
CMP 
BtQ 
wI. T 
CHP 
ElEQ 
1011.1 
CI.R 

'UH.tlilPSW 
jUPTR_Z.R1I!I 
·,+4 

'UM+PUM.REC.N. uUPtR 
,.4 

.T4klAA.UPTA-Z 
,.4 

II(!:RNEI. MODE; III 
,tWEet( THAT USER SUC'K PO!NTER 
I PUSHED PROPERL. y n, POP. 2 PUSHES I 
,CRReR: I NCC~RE:C'r USER STACK PO INTER 
.CHECK T~AT CORRrCT sTATUS WAS 
IS1VED ON USER SUC:K (IN' IS DATA POPPEO! 
,(RRORI INCORRE:CT STATUS SlVEO ON usrR STACK 
'CHECK THAT RETURN ADOPESS lollS 
'SAYED 0"1 USER STACK 
'ERROR: !=!E!UP.N ~~ NO~ O~~ U!E~ !r.ct< 
1010 R12 DEC~EMENT BY 2 

I tRROR I "UTO-OE:C r A I L.E~ 

,TrSf '!'HjT ~.f"'.OI·I· CAn-L.C.O- MEMORY "ODRESiU,·· . -_ .. - . __ .. -_._-_.- -... _. 
PKERN£L. MOOE 
Hil SCOPE 

"4U. 

UUB I 

CI.R 
MOV 
MOV 
CL.R 
SIS 
CI.R 
MOV 
SEC 
MTPO 
aR 
IoIL,T 
BCS 
loll. T 
(:HP 
BtQ 
HI.T 

'COllI 
HOV 
MOV 
HOV 
/'10 V 
cce 
MT'IO 

BR 

MI." 
MOV 
CI1P 
BtQ 
HI.T 
INC 
SEQ 
HI.T 

.jPSW 

*-1, 'I" 
*T 4 1A .fliIIERQVEC 
ERRVEC·2 
*RE:G,UPSW 
R1" 
*2,·CKSP) 

,.4 

IIIA!:G "-PSW 
IIIT4l,BS,u£IIRV£C 
tIIKPTR,KSP 
"'l,'K~PI 

.. #TEll!' 

',.4 

UPSW,R1I!I 
'R£G+N,R10 
,+. 

'ITt"'P 
,+4-

Cf 

iKERNEI. MOOt II' 
,PRESET RB 
jsn ERROR VECTOR 

iRU-R!!5 
iPRESt,. RlQI 
iPRE;SET OA fA ON SUCK 
isrT 'el 
iCR11!11·"CKSP," 

I ERROR! !!H.PPEO 
iM'fP oi I SHOUL.O NOT AF'F'ECT CARAY 
ia IT tRROR I CARRy a IT aut CL.rAAEO', 
JCHECK THAT DATA W4S MOYE:O 
iF'ROM KERNtL. STACK TO HtM AODR!:SS 

iICI:RNEL: Moorl r J 
il.OAO ERROR ¥t:C:TOR 
iSE:T I(f:RNtl. STACK POIN'EII 
,L.OArl I(tRNt:L. SUCK 
,PRtS£'!' eC:lS 
iUT!H".CKS,.)+ 

itAROR I TRAPPED 
luve C(:/S 

j CHECK RESUL. T S h TuS 

JERRORI INCORRECT sutus ArU;R MTPO 
i C~tCK RtSUL. T 

iEPRORI ""'D rUL[C 



i'lA I /-iOEe-a-OCKeo-. PllOCESSI!R SU T£9 TEST 
OCI(SOA 

2111"1'4 
21216116 
0062112 
1l1li'6206 
0~6214 
006222 
0~6;l211 
1116234 

~V5G3~4 
'11163216 
21216314 
0,,6322 
0063321 
006334 
006336 
"06341" 
006344 
006346 
e,,63'B 
0~63'4 
21063'6 
0Ii1b3&~ 

0107211 
005037 
'11271'12 
"12137 
052737 
1"127~2 
1l1Vb7' 
012706 

Vjl~7=1 

~12"61 
0127:!7' 
1l1273? 
2112706 
1:05Jij';6 

0"02" 
106667 
21004211 

"""fIIfII" 
"13702 
0106210 
0227"2 
>;i1iHi3i 

171716 
052'25 
001625,a 
0440210 
001002 
177717 
0110600 

117171 
~06J46 

0740"" 
i!l00608 

172.4:" 

111176 

"'41". 

0iH'l004 
1.71776 

172546 

112466 
lalli!lilJi!l4 
11777~ 

I SUPERV! SO~y MODE 
H21 SCOpE 

T436£ 

T4:see. 

CI.R 
MOV 
MOV 
SIS 
foIOY 
1-10 V 
MOY 

seol'~ 
MOV 
MOV 
MOV 
MOY 
CL.,F! 
CCC 
M,!,PQ. 
BR 
~I.T 
MOY 
MOil 
OMP 
Bta 

.'P$W 

.'252"R2 

.T424 I (I'E:R~VE:C 

.SM .. REG. UfiSW 
IITtMP,H12 
II-l. "I:r~p 
U,"TR.~SP 

'-1,TEMP iPREsn TEMP 
,H3BS, .. (RRVEC iL,OAC ~RROR VECTOR-
.SM .. PUM .. REC • UPS;': . ,SLJPtR MOOF: II:, PRE V 
,SPTR,SSP i;~T SUPER SUC:K POINTER 
_I~"'D. ;P"E"E' !';UPER ST~C:1o! 
-,-_. • ip'1f~~":? ecls 

TtMP j'!'t:.,P.!SSPH· 
',.4 

it:RRORI TRAPPED 
ttlPSW, R12 'SAvE ccls 
SSP,R10 jSlvr. SUPER SHoCI< PO !t~'EII 
#SM*PI,!M*Ru .. a rP.12 .CHECK S-'!UU$.o p.5:!U~ 
,.4' 

USER 1'1001: II 

IEI'I"OR: I NOORREeT 'TA TOS 006364 "'0''''100 HI.T 
ict=lt:eK SUP!:R STACK pl:tNTrR' "06366 21227''''' 0BI5U CMP .SPTff,Rur 

006372 0014131 SEQ .+4 
iERRORI I NCORRECT SUPER STACI< iii 0 lNTtR ~!!!1"31~ III,,,,,,. H\.T 

JUSER HOot 
fII06376 1!!l.071!!1 T43t SCOPE 
006400 "05037 ;,."", CI.R UPSW 
2106404 012703 17777' MOV '-1,A3 
~e64U1 "'12731 0"''''0 0"1)80" MOV 'T 43A, •• ERIIYE:C 
006416 012737 1440,,0 11771p MOV "Ut'f.RE~ •• M'SW 
,,,'6424 012703 ·0iIUB4 MOV ,TtMP+2,R13 
I!!B643B 005967 172346 Cl,iF ffloff' 
0,,6434 0127"6 """'10 MOV IIIUPTPI,\,ISP 
1864411 0'2710 17717'1 SIS .. -1, (U~P) 
IIl6U4 I~ HTP1 -tRUt I.CRUt~'USP' ... 

IoU! "O[C-ll-0CKBO-. pltoei:SSI:R 
::C;1(9Q" STATts 'tST "'4C'I':I.2.,611 6.H.R.72 '-1 i 11 Pl~E U 

",,6446 
"064', 
006452 
1106456 
~"6"114 
0064711 
006472 
l2!e6414 
1'l0651!l0 
",,652'2 
006504 
006512 

"'348, 
o fIIt8 f!F 
"l;fr2'D 
1'142737 
122712!" 
01114!!l1 
0111l11ue 
1!"'l67 
01'11401 
00 "'eI'JfIl 
"'12737 
iIlIO}5".7 

"'10''':1. 01271')6 

171776 
1 400110 
UUU 

111lll1. 

002101116 
11121iJ 

"81115e' 
1252,2 
21000,. 

So'l1116 

11111114 

"06516 
006520 
0il6524 
""6530 
006!S3 .. · 
21,,6542 
1110 65 4 6 
0!!l6S5a 

~12716 
005,,21 
01273r 
012700 
0002~:I. 
1ilI65" , 

18040'"t8' 17"17'1't' 
117771 

"06"2 
006556 
006562 
1111116,. .. 
0J6;i66 
0,-,6,72 
006,7. 
~"65?6 
e:e:e.~=· 
2106602 

0'liH!'511f+ 
006606 
006614 
006616 
006620 
036626 
0Ul6J~ 

21137"2 
022102 
0014211 
08081!!' 
::2270' 
"'01401 i!I"",,, 
011'U6 
::~ 
0110n" 

"tl1ft: 
2112706 
1il1.271..~ 
005BH 
il12737 
012704 
0~ 

"en!1I 
"'25n 
021 421211 
1252'2'" 

"0663 .... 0137"" 11", .. 
006648 022708 004B11 

~~~~~~ ~~~i~~ 
~06651i 022?U ua.4". 
ilH,6f).H - ~014-01 
ll1il60'6 B0U0I 
~Z6e~a ::22116 .2'252 
~!~~!! ~!:~!! 
.. ", .. "'.W .. WllIw..-tiI 

:1.17776 

I" ',.4 
HUt wL,? 

I C"RC~ ':':;"~PLO MOV ""SW,R1IIJ 
SIC .. UH ..... PSW , I([R~E:L. HOO£! r r CHPS 'N,RlII au ,." 
HL.T 
caM TtM~ 
SEQ ~ .. 
IojI,.T 
MOY .ERRVEO .. l, .'ER"V!:t: 
el.R _E:R/lY£C·Z 

I1£ST THAT HF''' Oil PUSIoje:s OESTfNAT!ON "e:C!STER OAH 
.... If~S DETERMINeo gy PSW.BITS .15.&14t--. __ .--­

'KERNEl. HOOt. M,PO 
T441 SCOPE 

MOY 
MOV 
CI.R 
HOY 
HOY 
SiC 
HI"Pet 

MOY 
eMP 
sto 
WI,T 
eM" 
Bi:O 
IojI.T 
COM 
au 
IO\.T 

'I<I'TR,KSI" 
'125252, Ci($P) 
*Ra 
.RtG, ... psw 
"·1,1'118 

fl1e-

.,.PSW,Rtt 
iIIREC;·N·C, fI£2 , .. 
.iC!ifA.a, KSIl ',.4 

l!<f, ~N!:l... HQOE ""'P1. 1'4,.. secPi!' 
MCY 
MOY 
(;I.R 
MCV 
toIOY 
1otJ'~i-

Hall 
CMP 
eE~ 
..... ' 
CMI' 
SC:Q 
MI.T 
eMP 
ate 
Hl.r 

'KPTR. KSP 
.'252'. C KSIl) 
R4 
iJREC·C, UP'!lW 
*125252.R10& 
R14-

III"SI/,"l111 
.~i:G"N·c i RU ,.4 
UPTFI.Z,i(S" ,-. 
i'1.:t'2!!<!, f!(~"\ 
,.04 

I Gei Si .... 'US REtUl.:T 

ie:RR~R! !NCORRtCT STATUS R!SUI.' 
iDIO KtRNEI. SUCK POINTE" C:tT 
,PUSloItD' 
iERRORI 
iTEST TIoIH CORRECT OAUtor1.l Ga.t 
I PUS~EO ONTO KERNEL ST .CI( 
'ERRORI "loNor PUSH£D ONTO ICEFlNtL.. ShCM 

jpRE Sf:T STACK 
,PRESE'!' 'I/RONG' REGISTER 
,SELEC" Rl~-~15;SET C 
lL,e.~~ OAT A TO !E MOVE:O 
'·iKSPI.R1C, (R14)1!12'252 

I [""10M 1 I NCCRREC'r SfA TUS 
,CWECK PUSIi 

iE"RORl 1(51' 0:0 NOf PU!lH ::lOilN 
IC"tCi< 04,.. 'N T~E Sf,,:!,: 



MA: 'iOE:C.11-0CKBO-. PROCESS!:R STATtS TEn 
CCl(BO;' 

if'l,-otC.l1"CCKIJQ.;' pROCUSU n;,TU TtllT 
::1<80;, 

03661' 0111l71l1 
"06612 012737 041l3" 1777U 
1l1Zl671lli! 01270' 0''''81 
0061PJ4 "12702 117717 
006710 0]'2716 U2'2' 
"06714 "~2717 "e4iJ1l, 171110-
"06722 00512102 
006724 01210262 
"06726 1IiI6:;;\lI2 

"06730 1!J1371!JI2I 177776 
006·734 010603 

,SUptRYtsORy HOo£,Hrpo 
T461 SCOPE 

MOV ilSM+pR!Y7, •• PSW 
MOV ilSPTR,SSP 
MOV iI·1,R2 
MOV .'2525, I 5S .. ) 
!!IS .RtG.'·PSW-
CL,R RU 
SEY 
f'1fPO RU 
MOV .,11pSII,AU 
MOV SSP,R13 

II r 0", T ",-I! THEN I NCORR!:CT !tEe: STER 
i 1I1!4" Ir O.TA-~252' NO OATA pUSIoI£O 
JON THe: STACK', 

i.USPt .. R12, CRU);rGt· 

-"06736" 042737" "141"1111 "17777~-""- . .- BIt ... ilUM.t'ilPSW - - - -. '.~.--.--.-- ---. - --_ .. - -----_ .... _-_._---_.---
0067.4 "'22700 0"'344 CM" ilSM+RE~+PRTY7+!, R1e I CHECK STATUS RESUcr 
006750 2'131401 BtQ ," 006752 00000121 lolL. T 
"06754 11!2270J 011111"'6 CMP ,SPTR-2.RU 
00676"0' 00%421~ BEQ ...... 
0116762 01210i210111 HI. T 
0f1l"'H4 !!'fIl57tl '!'ST Hun 
0116766 0'!1401 9£Q ·,.4 
011J6711i! 080108 ~L. T 

,SUPERVISORy "'OOEJI;~l 
"06n-2" 012'701 1'"411 seoP£" 
006714 012737 04020111 171776 MOV ilSH+PR!Y4, uPSW 
1110?""2J~ 0127~6. i'H'''~Il' nCV ~SP"A,~sp 
0.,7006 ::'127.,5 177777 MOV #-l,A, 
007012 012716 125252 MOV U25252, (SSP) 
001016 0'2737 ,,"U01! 177716 SIS iIIREG,U"SI/ 
"'lP024 012705 ",un MOV 11152525.RU 
'HPIlJI1J 0;:0"7 see 
00711J32 n650' MFPI RSo' j.tSSP, .. R15, (Rt5).'2'25 

elri~ IOfS'rIJ1a" t.,.,."... ireV' .... PSW,RtfF 
007121421 011!l604 MOV SSP, Rl~ 
00711J42 IHZ73' 141H!CII 17""6 BIC IIIUM,U'SW 
"'0'e51 1'1227 III III 1lI4U.s,. eM" iIISH+RE~+"ATY'+e, All I CI4£CK ST,l TUS R£!lUL;T 
"",7 IlI'J 4 "'1lI141l1 BEQ ,.4 
"""11'6 I'!i!""''' HLT 
U7il1611 C22.1U AU"," C-H;r IIISPTRioZ.RH 

""'11164 2111114 Il 1 BEQ ,.4 
"07"66 "011111"&1 HI.T 
0117(171 2'227&7 11'2'" 1115'" CMP '11'2'2' I SPT".~ 
01l10"6 0211401 BtQ ,.4 
811 1"''' "'s .... !oIL.T 

1/ 

------------------



r-:.: ~jr:.l1.0CKgO.A FAOCtSSCR S1AitS itSi M.4Ci'U,6iii 6-;';4;:;·;2 21 iir P1C;£ i3 
OCP( a:lA 

~:O'1I'J2 ;'13701 
0,a'U'. "050:'13 
0"'106 1/1127~7 1441900 1777'16 
007114 0121tli6 000111J0 
007120 r,1.2720 125251i! 
"'01124 0127213, 171777 
00'130 11100251 
00 7132 136503 

",,71;''' "1371'10 1777'1'6 
00'1"£1 01060'" 
"i')1142 2'42731 14"000 177770 
007150 0227:>0 1 44 t/H.0 

- -2:071'4 - 001401 -
01'1'1"6 €I"""e0 
€I"'l.60 022':14 "1'11111 
00 7 164 1'10141'11 
00'166 000£100 
0073,111 "05214-
1Il0'112 00Hlh 
00 71'4 "'0000' 
"~'116 00511131 1111t, 

""'21, 010;;1.-
00'204 01i150'" 
1/!21'206 11112737 1 U 0U 17771. 
00'7214 03,2706 0aUB" 
027 2221 t'l3,2710 171711 
~!31'i24 012705 0iHi7jj 
00'230 0"0277 
0:a'23l 006505 

"0'234 01l70iJ i7m' 
~Z7Z41f 0'1iY60'2' 
0j67c'Z' iH2731 r.mmr t~ 
"0"2!)0 022700 144001 
CI!172'4 001401 
00'2" 0"'")1''' 
00'2611 022702 ",U6,6 
001264, "IU.wi!1 
00'~66 000000 
C3'2" e22712 011/J1U 
09'274 UH0~ 
01117276 "III1UI 

00'3"''' 011'701 
0.)7302 00,,,37 1717'6 
0.,7306 U2700 011'11002 
0'''312 022737 004",,1, 111716 
1'l"73~" 111127"" "'0111'l4 
00'3~4 03,2767 1.77717 t1t .. '" 
0137332 005"67 171446 
0217336 ~12704 000510 
0073~2 012716 12'2'2 
007346 1065211 

. --111373'0- --013702 -1nn6 
1lI;}73'4 322702 "8411'. 
0:'1'361 ~U40l., 

"'''362 0"00011 
"0'364 022106 11111416 
00737" 0"1401, 
00'372 ulue 
""'314 00!7U 
4',,7316 ""H01 
00741U1 !!! IU Ill. 

'~4"'l' 01'7'111 
"'404 03,2737 0701" 177776 
007412 12112702 U1004 
e,,1416 tl'52737 004"",0 111176 
~0'4l!4 0in~z ,,01111'l0 
00'430 ""'067 1113<1t 
(lI'P434 012767 01111004 1.713.2 
1I~'4"2, (1I12?QI,6 e0g-6tB-, 
e,p"46 03.2716 UUU 
00'4!12 U6"2 

"014'.- "U7n' 17nYf 
0'"460 010603 
~l!7462 0~2137 14l'!",,,,! 1.1'176 
e(ll7470 02270ii1 !liHUe 
0Z1474 01114111 
007"'6 1!e0~0" 00'"", 022703 ""II". "'~7'd!" 111014"1 
23"~6 "'Ill un 
0iil?!l10 "'22713 Zft'" 
'~~?514 l'!il1"~1 
~;,."u Oliil0iU 

'USER I1QOf:,HrpO 

'r',J/ seoll' 
CI.R R3 ;PRESE' 
MOV 'UM+REG, (lI'I'SW iUSEI'l "!OOE, RU'·Ri' 
MOV 'UPTR, USP ;SrI USER I S STACK jtOINTE~ 
MOV '125252, (USP)+ ;PRESE T STACI< 
MOV '-1,R1.J i 
ccc: 
"'FPO R1:1 j-tVSP) .. Al' CR13).-:. 

MOV UPSW,RU 
MOV USP,R14 
aie 'UM,.,PSl/ 
CM" 'UM+R(G+N,R1I!l 
SEQ -- ' •• 4 --.-- --- .~---- --_ .. -,--. .. - .-.--.~-- .. ---.----. 
~1. T 
CM" ,UJlTR,":\'4 
eEQ •• 4 
HI.T 
tNC tR144-
atQ ,.4 
loll. T 
CI.R .'''SW 

!~~~,. MOOE,I1'I'1 , .... 5C~Ft 
CI..R '" MOV 'UM+REG, ',"sw ,USE'" MODE III 
MtlV "UPTR,IlSP lSET U!£;!I SHCt< PO!NTER 
MOV 111-1, (usP) jPPE~ET USER STACK 
!'ivv .i,jPfR,i31~ ji""i_ -f R1' 
sec iPPll SEf CONOITION COOES_ 
MF'Pl R1' j .. IJSP, .. Rl' 

Mav _'P'SW,R'10 IG£f SfAruS RESULf 
HOY USP,FiI2 ;c:rr US-Ell STACl( P(jfN1'(1t 
ere- _'Ufof',itiFFSW _ IK£RNEL r.;oOE:rn _ ._. _. 
C/'iiF .ul'l+I{Ci!+C 1 RU! . icw~CK sfA r-us ilCsUL. T Mittlf I1rPT INSf' 
SEQ ,.4 
HI.,T- ;EARORI INCORRECT STATUS ArTER M'IIt 
CliP 'U"TR.Z, RU 
BEQ ' .... 
.. ~, 
CI'tP 'U"T", I R12 t 
BE:!l .. +4 
toIl.T 

;iLSi iHaT ",?uii ~U~M£) O!STI~ATI0N MEMOAY OATA ONTO TM! AIIPAOPRIAT£ 
IST4CI(', 
,KCRIIIEl. 
T'21 

MOOE,Hrpo 
SCOPE 
Cl.R 
MOV 
US 
"!OV 
MOV 
CI.Fi 
MQI! 
MOV 
M;PO 

'*P5W 
"EMP I Ria 
'RE~,uPSW 
IIITEMP.,2, RU! 
"1, TE:MP 
TEM,.+Z 
'KPT~,l(SP 
'12:>252. ! K!P l 
(RU)· 

HOV-- .,PSW,R12 
OM" IIIREGo.l,RtZ 
8E:Q ,,+4 
loll. T 
CMP 
BEQ 
loll. T 
'tST 
seQ 
MI.'!' 

.KI'TR_2, KSI' ..... 

I SUPE:RV 190R" MOCE,H'''L ,,:s I SCOP£ 
MOV 
MOil 
BIS 
MOY 
CI.R 
MOV 
MOV 
MOV 
MF'P r 

I$M+"UM,Ul'SW 
#'!'(MP.2. R2 
IWREG,uPSW 
,re:H"+4 , R12 
TEMP -
.T(MP+2,TEMP.2 
fSPTR,SSP 
.152525; c SSP) 
II· (11112) 

IIIPS'W,R10 
SSp,R13 
'UM,U"SW 

iKtRNEl.: MOOt I: I 
iPI!(SE' RO 
I sn.re'!' R1e~1' 
iPR(StT RU 

iStT KERNEl. STACI( porNTE" 
iPR(SET KtRN[~ S'rACK 
i- C KSP). (R1t1l) •• R1IhT£HP+2, T£MP.2.11 

,SUPERVISOR" MOOEIII 
jI'lR£~n R2 
,SE:L.ECT R1QJ.R1' 
,PRESt' AU 

,S~T SUP!:RV 1 SO'1'l' ShCK- PO tNTE~' 
,PRESE' SUPER STACK 
1.1 SSP) .. (A12) ,1112_ TEMPU 1 TtMP+Z.TE;MP+Z 

I G£1" CCNO IT I ON COOE RESUL. TS Mav 
MOV 
BIC 
CM" 
litQ 
HI. T 
CMP 
u;o 
Hi. T 
eM" 
1£0 
Mi.T 

,SH+"UM+R(C,R10 iC~ECK STATUS .;TE~ ",rPI INst~ 
••• 

."r:M".Z, //I~~, , .. 
/J.. 

'LRRORI INCORRECT STATuS A''trR !'lVi'll 
jC"i:CI< SUPLR SUCK POlNaR 

:;IIROI:!t INCORRCCT 5Sill 4fH,. M11*t 
COi£CK 1'~.1 "'R~F'~~ OATA ~.!I ~U'Mt:D 
Il"Tt'I ~1)"(NviSC~v ~HC~ 
["ROR! INCMIRrl~' 1'1."& IHI .,Iar._ ..... " 

-.._. _. __ . __ ... - _ .. _ .. 



I"! N:ltC:-ll-0CKBC-~ PRceESSER SU TES nST 
O'KSO.t. 

213'5213 0U7r1l1 
001522 2112737 
0~1531i!1 12112111'3 
~07534 052731 
ZOl1542 1::1272'3 
""75~6 01i!1511l67 
001552 31276; 
"1"'560 ~127[116 

01217564 "12716 
0k'!7570 1''''6563 

IIlIP514 31371110 
012l 7 61:"0 \"1362', 

---11'0 76;'2. 042737 
01i!17.U0 32271'11i!1 
"HH614 ~"14"1 
011"616 0,,1/l012l0 
007620 2}22732 
C0762"1 001401,. 
01217626 0000111i 
0"'631i!1 005112 
03'632 "'''1431 
001634 "aaa'" 

037636 ""U7Z1 
1l11764a (1112737 
(112116 4 6 0127('16 
0076!52 012767 
1l'''661i!1 1l051i!166 
011'664 012737 
rIlZ7b7~ 1105>'137 
1l1i!l'T676 1112737 

0'''7'''' 106'&1 

01i!17iU iH'Ii!I"\iIiJ 
;:107712 022767 
01217720 1i!l1i!Ii~li!Il 
Ill.')? 722 01i!1211i!11l1i!1 
Ii! 0772.<! \l2..2.7~7 
007732 0014e11 
11'11773'"4 001!'0"''' 
0'''736 1'l22H7 
1107744 "01401 
301746 0lHl0"e 
O01750 005037 

00""4 018701 
"1i!I17'56 012737 
831764 812737 
"07712 ~127"6 
""7776 012166 
010"84 0051i!167 

1!'1"010 012703 
1111 0014 012737 
01~iol22 "06563 

01"026 ""0021" 

----~10030 ·"22137 
12111'1036 1101401 
"10041l "'U101l" 
0111""'2 00511116 
°1"044 O01401 
1111110 4 6, 1:'!!!12'012'!!! 
°1"'050 ~227:l7 
11],1'1056 01i!11401. 
ill,0060 11'00OO0 
"1°"62 1122737 
0101i!111il 1l0141i!11 
01~07i 1210121000 
1!J101l14 "'''SIn 7 
01~11!l1! 1/112737 

15210210 
Ii!I 01021 4 
01i!14341i!1 
;)12l1li!l06 
,,'UJIll 
1tf17r 
000780 
125252 
lnN6 

11171"6 

17'776 

11771(1 

I USI:R 1'1001: HFP Z 

r't-t SCOPE 
MOV 
MOV 
B1S 
t10V 
CI.R 
Moli 
MOV 
MOV 
MF'PI 

MOV 

-1411;'00·- -117·116--- .. -
MOV 
BIC 
eMP 
BEQ 
HI. T 
CMP 
BtQ.. 
"'loT 
COH 
BEQ 
!'II.!" 

l~'nrl 

21210616 

U4U0 1.7771~ 
00131'10 
11?n? 17U2i 
117776 
12101712 01lQl004 
II1I1JZI&0~ 

"0121400 11T77" 
r1U72 

177777 17U5~ 

0UI11l. U1i.4i. 

3IlT7U1 t7wo. 

11"'. 

n""JB 00121"04 
1/lJ4341l1 .117776 
000736 
171777 177716 
1787?a 

8B1U" 
li!Iillll400 1'"'' 
177776 

··17777'- - 10073'-

034344 12!01!0"2 

010026 00"00" 

177174 
0Z00" .. 80"1J0~ 

ITEST OVERF"1.0W 

T551 

n5"Uf 
T55AI 

SCOpE 
HOV 
MOV 
MOV 
CI.R 
MOV 
CbR 
MOV 
!'WIlO 

ffl.r 
CMP 
BtQ 
HI. T 
~!4P 
SEQ 
MI.T' 
eMP 
Bf:Q 
HI. T 
CI.R 

IT[ST OV£R"1.0W 
T!J6I seop!: 

HOV 
MOV 
MOV 
MOV 
CI.R 

HOV 
HOV 
I1rPI 

nUA' HI.T 

T56,u-- CHI' 
9EO 
HI.T 
TST 
eEt2 

~~ 
9E;O 
HI.T 
CMP 
BEQ 
IoII.T 
CI.R 
/tOy 

'UM+PSM. ~'PSW 
illTEMP+2.RJ 
'REG+PRTY7.UPSW 
'TEMP+1. R13 
TE;MP 
'-:1" n;I'IP+;c 
'UPTR,YSP 
1111"252, (USPI 
-2 e flU I j - t USP ... 2 c Fll!). R13. IITEMP+", 1£1'1'·2.-1 

-,PSW.R1" 
USP,R12 
'UM,UPSW· 
*UM.PSM+REt:+PR'Y1.N,A1e 
,+4 

eRUI , .. 
eYl:l.t.OW) USING MF"PO INS'RUCTtON 

IIPSM+RE:G. ,ilPSIoI 
nEt.PTR,KSP 
'.1, TEMP 
-211(SP) 
*T55.l,.,IIERFlVEC 
.liE:RRVE:r..2-
'''0"0, "St.R 
TEpotp 

'-1, ytI.PTR';'2 
, .. 

iK['R· .• MOOE:! I,PR!:V SUP[R HOO! 
isn STACK PTR AT TOF' OF YEt.t.OW ZONI: 
ipl:<;S('!' OAU 
IP.~EstT StiCK OAU 
;t.OAO ERROR TRAP V!CTOR 

ISET SHCK LIMIT ~UI'I" 
jpusJ.< TtMP 0"11'0 Kt:RNEt. SUe!<" 
is;;out.o OVERFt.OW Sl'ACff ..__ 
iE;i'ROR f FA i 1.1:0 fo fRill'" o~ ovE'R1t.aw 
iC~ECK THAT MFPO PUSHEO OATA 
JONTO STACK 
itRRORI MTPD F"AlLtO TO PUSH DATA 

#PSH+R.~G.N •. ¥£!..!"!R .. ., !CHE:CK 5..i..'lE:O 5.!.UU! eN. '!'~~ 
.,o." 

1 ERROR I I NCO~RECi STATUS SaVED­
.'55A4tYEbPT~.~ iGW[CK S~VE~ PC ON STACK 
,.4 

iE~ROR! !NeORN!:cc1 PC !AVE~ a~ sr~ex 
ioLEAR STACK I.IMIT RtGtsTt~ 

CRED) U~ING MF"Pt INST"uenON 

'T56AI''IER~VE:C isrT tRRM TRAP vtCTOR 
IIflUM+RlG .. FORTY'. UFOSW IK1:R"IEI. MOO£!II, PRE V OS!:R MOOEII 
,RtOPTR,1(5" I sn S' .loCK PTR TO 'rOP OF flro ilONE 
'·1,-iIKS?1 ,P!lESE:! Rte LCCATlON"1 
TEMP I(rEMP)WIL.1. BE THE OATI. HCVED 

iTO Rf:O L.OCATION 
,T£HP.2, R13 iLOAO INDEl( REGISTER 
l4iH',USt.R isrT STACK LIMlhun 
·2CRU) ,- / KSP) .. TEMP SHOUl.O OVER 

iF'l.'Ow IREDI 
iERRORI rAILED TO TRAP ON 'R£Ol 
iOVERr-L:O;; 

WR1T£ 
•• _ - _"0" _. __ ._. _. ____ .. __ .~_ 

1II·1,"RtO~TR_2 iTE:ST THAT M.PI DID NOT 
,.4 ilNTO 'RED' LOCATION 

JERriOR! 
KSP iSU.CK SHOUL.D H4VE: GONE TO ,." 
'PUM+RtG+PRTY7.i.j! .1IIif2 'OL.D SH TUS SHOUt.D BE: IN , .. 

;ERRORI 
#T56AA ,11'111 iANO R£TURN IN " 
,+4 

ie:RRORI tNCORRE:CT PC IN :1 
.#St.R 
.ERRVEC+z ,1I_rRftvE'C iRrstoRt ERROR VECTOIt 

I nST TRAP & RETURN USER-KERNtL:-(JStR 
"1131"6 Ill"7"" 1571 seon 
1l111'110 1/1127~6 00050" MOV IJKPTR, KSP jsn KERNEl. S1 ACK parHT!:'" 
0~qa!.:.~- ~!27!7 ~~~~~2: 1fo11l*" Mev .. IiEG, TRAP;,'fe'"+i 
12l::.1l122 012767 010212 167704 MOV #T51', ~R.PVEC 
~1~13B ~12737 14<100" 177776. MOV #UM+REG ,II'PSW jUStR MOOEUl 
01iC136 U !J" "2' Cl.R RU 
t1<'1 41i!1 104400 TRAP iTRA" , tN'ER KERN£L. MOO! 
01~142 013767 171716 17063i T57UI MOV "PSW,rEMP 
1i!1121150 C!427J7 141!l01'1il 177776 etc IIUM".P5W 'KERNEl. MOOt III 
il::.21156 11'22767 010142 171!l310 CMP tT51U,KPTR-4 icAtCK THAT RETURN AOOR£SS IS ON 
0::'!!!1~. (1014-01 BEa ,.4 iKERNEI. ST ACK 
01"166 12l0."'01i!1 1oI\".I IEP.ROP.: R£'l'VR~J 10::;R~SS NO'!' ON stACK' 
~1:"170 ::i2767 144111.,4 1706,,4 CMP iIIUM+RE~+~, TtMP iCHECK T~AT CORREC ~ PSW WAS 
1110116 29:.*":- stQ ,.4 iRES"T'ORtO ON T~E RE:TURN 
111"21'10 ",ell.,08 "'I.T iERROR! INCORRECT STATUS WAS ~!TURNf:O 

jflv KERNEL. FROM TR 4P 
"1°202 ""5111'2 CQM AU iCHEOK THAT TR-,P ROU'r,N£ iiAS £l€ECun:o 
010211" 0014U BtQ ,+4 
1211021216 0I1'J,,0Q.. . !oIl.'f i£~ROR, X£~flEt.. OlO NOT uo eo;.; ,,11 

ieH T5?~) 
12110219 00"40"2 BR T,7£X lEX tT TEST 
12110212 ;;;g~ T57 .. COM "U j COI1Pt.EM£NT "12 
1!I:'-2:'.a R! " /::J 

iAIoiU r;xLT 



loll. P'OEC-ll-0CKBO- .. PROO~SStR SU T(5 'CST 
~CK30A 

010220 01072'1 
O111'222 005037 177776 
OIl~22~ \'Il27~~ 00i'l5U 
1'1('1232 10651/16 
"1"234 ~22767 """',,~ 17"234 
h0242 iliiii4" 1 
010244 QlI/IQll1lilllil. 

0102016 2110701 
011'1250" _. 1/1.:/1"3'1 . 01""0il 1"".,6 
01"2!!6 0 .. 2106 0'0'" 
01,:'262 '-""'n6 
0111'264 :!I 06-b". 
0~1!26b "'0'5166 117776 
03,02n Ul65Z6 
01,0214 ~22H6 ill"""" 01"'301/J 001.401 
~1Q131!12 i1J1/J0,q:e 
0103~4 0"!!716 
0121306 0"1401 
010318 """'" 
01"312 0121701 
''10314 01213., 11134000 117"176 
010322 012706 "U'", 
01~J26 012716 11777" 
01.'1JJ2 106606 
O10334 111,,5166 111716 
01Z;H~ U65~6 
01'-"342 11122716 1""'rr'f" 
2'1°346 00141111 
0103'" 0""'11 

,..,. .... ,., 
01;;;; ;12131 "1'~0m 1,,776 
01,2:362 1:1.210-6 ~'''0'1!l101 
O10366 11112116 IIU6.",,-
010372 1U606 

O1037<4 0-5273., 04"""" 177176 
211"<402 1Iil65Ql6 
0].040"4 042731 j,.4 UI2I " 117776 
010412 106506 
2112'414 022116 "",lJ,. 
O1.04211 0111411 
~~~.,!~ !~!'" 

.31;).;2.. 152,,;.0; lliilVlUii iiiil.H 
1310432 "loU1 
ht!l434 "'laet!l" 

ITEST THAT MF'POI1 CAN PUS", ONTO CURREN'f SHCO: (~S OETERM!NI:D B'i' PSU , 

'PSHl THE PR[V IOU! MODES ST _CK POiNTER I,S D[TERMINEO BV "S13 4PS12) 
'-(KSP)-I<SP,I1'PD 
T6'" SCOPE 

CI.R UPSW iKERNEL MOOE I: I, PREV K£:RN!:I. HOOE II 
MOV IIIKPTII.KSP ,SF:T KrRNE!.. SHCt( POINTER 
MF'PO KSP j./KSP) .. KSP 
CMP IIKPTR ,I'IPTR.2 InST TH.T Vll.UE or KERN!:t. sueK POINTER 
8t;Q ,.4 iw"s PUSf4Eii ONTC K<:i:lNEi. saCK 
HI.-T i(RROR I 

,-CKSP) .. SSfir.HrP't) 
T6i.SCOPE 

"lOY .. IIIKM ... pSM"'''EII'·U''SIrI 'KeRNE:!. MOOE Ill, 'PREY 51#'£$1 MOOE H 
•. MOII IIl(p111,I<Sl" 15~T Kt'RNtl. ST,t.CI( POINTEIt 

eLF! tKS,"1 
MTpI S5P is!:"T SUP!:R SHCK I"OINTE:R SSjt,o(kSPj. 
COM -2(K5P) ,PRESE:t KtRNEt. STACK 
MF'PO SSP j-(KSf>, .. SSP 
CMP 'KPTR, KSP iCHECK '!'HAT KERNEl. STACK POINTtR 
BEQ ,.' j IS CO"RECT 
i1io.T iERiOOiOl I NCOIUiECT KfJ~NE:i. STACK POP-ITER 
TliT ()<51') iCHECK THAf Vli,.U£ OF' SUPE:i'l ST~CK POfNTfR 
BEC! · .... 4 iWAS PUSHtO ONTO KE:R"lEL STACK 
Hl..f i-EARORI 

• - (K5P '''USP, "'1"0 
T62. SCOPE 

MOV IIIKM+PU" .. RE:t:, ,*,PSw 'KeRNEL MOOt tIl. PIIEV USER MOOr: r r 
MOV 'KPTR,KSP isn KERNEl. SUCK POINTtlt 
MOV '-1, (K~P) 
MfPD USP iSrT USER STACK POINTER US""IKSP). 
COM -2IKSP) ,PRtst' KERNtl. SHCK 
Mrpo- uS" j .IKSP) .. us .. 
eftft hl,(I(Spl icwtCK THAT US!:R STACK Po-INT!:!! WAI 
Btc' ~.4 ;"()s.,e,, ONT'O I(CRNC~ ST'4C!( 
Io4I.T iERROR I 

'-155ft, .ssp, "'''0 
9 ..... !CO~! 

MQV IIII(M+"5M .ACt:, ",.5IJ 1t(!'Hl~t. Me::::::::. PItEV SUPER HOOC I: 
HOV 
MOil 
HTPO 

SIS 
.. fPO 
alC 
",fPO 
C,",P 
9EC! 
~~! 

tlKPTII,KSP 
IISPT",I KSP I 
SSP 

IIISH,II,PSW 
SSP 
IIIUH,-,PSIol 
SSP 
i1SPTR.2. 'KSP) , .. 

jSFi~, S;:>TR.2 
,+4 

,S!:T K~RNE:1. SUCt( PO!NTER 
,StT KE:FlNEI. SHCK 
iPUSH TOP IoIOQO ON KERNEl STACK ,tSPTR) 
j I"lTO SupeR SUCK POINTER SSP"!KSP)+ 

,SUPE:R MOO!: I: l, "RI:ll SUPER MOOE II 
1·.iSSP, .. SSP 

'KERN!:L MODE I I I. PREV SUPtR HODE II 
,PUSIo4 suprR STACK PO!NT(R ONTO KERNEl. STACI( 
iC~!:CI< THAT SUPER SUC/( ,.otNTU WAS 
• puSHEC PROPERI. Y 'ONCE:' 
f~D"I!'!I! 

iC':'t:CK Ti1"T Vii-liE or 5ui'f:R :ihtl'l FONTE!; 
.WAS PUSH[O ONTO SUPE:R SUCK 
iE:"RORI 

I-I SSP I·UliP, M'PO 
01°436 01071211 164. SCOPE 
01".<4er 012131 0140"0 177n6 MOV 'PS~"'REG, IIIIIPSioI ii(f':R"t~ "ODE! I !, pqe:v SU"[R ~OOEII 
""2' •• 6 0127"6 0,,050" "OV .t(PTR, KliP ;srT KERNEl. ShCI( POINTER 
010452 1'112716 ""06"" MOV IISpTR,IKSP) 
01"'4!!6 1il6606 MTPO SS .. ,sn SUPER STACK PO I NT~R 
flJ104611l 052731 ,,3111''''' H7n~ BIS IIIPUM,UPSW jKER'JEL MODE: I I, PREV USER HOO!II 
010466 0kl5i316 CI.R (KSP) 
"1 0470 1066"'6 MTPO Usp ISET USE:R SUCI< pOIIIITER_1Il 
010472 O52737 0'0"0" 11"716 SIS ,SM,II,f>sw I SUPER MODE I II, PR!:y USER 1'100£:11 
01t'5"''' 012767 inn., H011l7er MOV '-1,SPTR-2 iP"E~tT SU"E:q STACK 

' w ~ ~. • 7 _ _. 

-01"'5(116 - 106506·-- - - -_ ... ~- ... _.,.". ---. -_. --flF"P.O----usp -.PUSloi USEFI -STACK -PO 1"lTE:R- ONH·CUP-(R-$·Uc-J<--------~-----
0105111l 1'142737 16"21021 177776 SIC *UH ... BI!lJ,Upslol iKERNEL "lOOt I II, PREV SuPER MOOE!I 
"10516 H!6506 I'1F'PO ssP jpus,", SUPER SHCK POINT(~ ONTO KERNE:L STACK 
01052" 1'122716 IIler0"6 C,",P 'SPTR_2. (K!P I icwECK THAT SUPER SHCK POINTER w.S 
01"'524 0"1411l1 BEQ ...... iPUSI-'ED ONCE 
01"'526 0""210" HI. T iEPFlORI 
2I1~530 '-""5767 1121042 TST SPTR-Z jC~ECK THA" USER STACK PO INTER 
"1°534 01il14"1 BEQ .... 4 iWAS PU5101EO ONTO SUPER SUCK 
~1:':536 ~(l"iilae IoII.T iC::,HlO;;t 

.-CU5PI-USP,,",'PO 
010'40 0107"1 165, scoPt" 
1211"~42 012737 03""0111 111716 "'OV IIIPUM,UPSW iK~RN!:~ ~ODEIII, PREY useR HODIn I '1"-'5'" 0:1.27I!J6 "e""1IIIrlI MOV ,KPTR.KSP iSf:T KE:RNEI. 5T ACK PO I NTE;~ 
0105'4 1111,2716 IH''''71!121 MOV 'UpTR I (KSP 1 
01"5611l 11:166<16 MTPO USP iSET USER ST.l.CK PO! NTE" 
010562 005067 17011101 CL.R UPTR-2 
"1~566 Cl52737 14001!Cl 117776 815 ilUH,iI,PSIoI IUSER MOOEIll, PREIJ US!':R MOoE III 
"1"514 1Iil65Q;6 MfPC usp iPUSH USER STACK POP,TtR ONTO USER SHCK 
ill, 21 5 7 6 0 4 c737 14 °""0 1"716 81C .UM.,*PSIoi I KER"IE~ "ODE:: I. PREV USER MOOEII 
°1°6"4 U65"6 MFPO usp ;PUSH USER SUC>< PO I !\j"!;!l ONTO I(ERNE~ STACK 
1I1h1!6 ~22716 U1ll61. CMP 'UPTR-2,CKSP) .CI4E:eK T~AT USER STACI< POITER WAS 

-'10612 0111;4"% BtQ , .... ipus><to F'ROPtR~ y (ONCtl 
010$14 "''''''u, ~I.T jt:~ROA I 
01111616 IIZ2767 IilU"U So ,U,2 eMP 'Uft"',UP'rR., 'C .. Eel< T;jH IJSP:R STACK POINT£R IS ON TIoI£ 
h0C124 "'h"tll etO ,-4 ,U$(IlS ITACI( 
"10U6 "Utili ~~T i(RIIORl 

j-,KSPj .. t<SP,,..'Jtl 
01ill0311 ItlU7fU Thl SCOPE 
'10;,32 305"3" 1177'6 CI.R ""5101 iK~RNE~ MOOE: I: I , I'qt:v ;(["IN!1. MODEll 
1:,1/11136 "1270~ 0en",. HOV 'KPTR,I(SP iSf1 I<rR1\'[~ SHelt ?OlNnq 
"1i11642 111 0051!J 6 ,",,.Pl KSP ipus~ ~E:RNEI. SUCK POINTI.:R ON'O KE~NEI. 

,:iTACK 
h:!o44 el2276' 0""'10 107624 CHf" .KI"TR. t(P!~.2 iC~E:ct( IH:SUI. T 
11~e.'2 00141!J1 BEQ •• 4 "106'. 0IilUU HI.T JERRORI 

i",,,SPI-SiI;o,,,'Fi 

/(.../ . ~ 



"'A tN"[C-11-0CKBO-A pROOE:SS£R ST nE:S TE:ST 
Or.;r<dO. 

;:1"'1>56 "10701 
01~66" 1112737 0141/100 177776 
01111666 0127"'6 00185G11il 
~1~672 1113'5016 
Ii'Ilr!b14 11106606 
010b76 005166 11"7. 
1i'110 7i1!2 006506 
01i1'704 02270b 0""51.'121 
~'l.2i'1I1l ~01401 
011'1712 00eUe 
01i1'714 00'3716 
"1<"716 \'!!!!401 
01072" QHH'''''" 

. -0"ln12 11'1I'l701-" 
el An4 1'112137 034301) t77776 
010732 "'12706 "'00'''0 
0111'736 1"12716 171711 
01i'!742 0!U6i'l1l 
0111'7 .... \'105166 111776 
01~?5" 0"650~ 
1Il11"752 ?l227U 117171 
01n56 e'01401 
01 076(11 0121""00 

01"'762 01"701 
010764 . 011!737 111 4":.')0 17771~ 
C1C772 012706 1100:H!l0 
010776 012~,\.6~ 000600 
011"02 ,~"6606 
011004 ~~!~~;...~.~~ . 171776 
011012 
011014 2142731· ,:.11l!12I0121 17"76 
0111122 <'1<'16506 ,~ 

_ 011024 2'22716. 0~""1" 
011030 11101401 
011032 0(110011115 .. 
01133011 1Il22767 01l11l60Q1 161534 
011042 01'1401 
01.1a·U "'ilBelllll 

" ... 
011046 010701 
0110'0 012731 014000 171TrO 
011056 01271116 1Il005 III 0 
011'1162 IH2?16 0Q106"" 
IIlt\.0"'~ 0~i!(!Ql~ 

011i'170 ~52737 n"00Q1 177116 
011076 "'''5816 
01.12,1IIQ1 ""'606 
~!11~2 :'%1" :4~~:= 1'~:O1~ 

YIlT I SCOPE 
HOV 
HOV 
CL.R 
HTPI 
COf1 
MF'PI 
CHI' 
SEQ 
I-II.T 
TST 
IItQ 
I-I\,T 

.-CKSP, .. USP,HjrP l 
T701 -!eOttc .. ·· 

HOV 
MUV 
HO'J 
HTP% 
COM 
I'4F'PI 
CHP 
BEQ 
H\, T 

'PSM-RE:C ,UPSW 
'KPTR, KSP 
(KSP) 
SSP 
-2CKSP, 
SSP 
IIKPTA,ICSP ,_4 
(KSP) ,." 

IIIPUH+REc,III11PSW 
"I(PTR,I<SI' 
'-1, (KSp) 
usp 
.. 2(KSPI 
USP 
'-1,tK!!P) 
,.011 

I-CSSPI"SSP,H"t 
T711 SCOPE 

MOV 
MO'J 
MOV 
I'4TPI 
BIS 
HF'PI 
BlC 
HF'PI 
CH,. 
BECI 
H\,T 

OHP 
SEQ, 
I-I\,T 

,pSH+RE:G.UPSW 
#KPTR,KSP 
,SPTR, (I<SP I 
SSP 
'SH,III,PSW 
SSP 
,UH,UPSW 
SSP 
'SPTR.Z, (I(SI'I 
,.4 

,SPTF!, SPTR.2 ,." 
1.( SSP) ·USP ,,",P t. 
T721 SCOPE 

MOV 
HOV 
MOV 
HTPI 
BiS 
C\,R 
MTftl 
!l!!; 

,P5H+REe, UPS'" 
'KPTR,KSP 
jSPTR, C KSP I 
5SP 
jPUM,UPSW 
(KSP) 
USP 
"SN;·""SIoI 

i1't~R~IE:L "'ODE! II, P~f;V 5UPE:~ MOOEII 
iSET KERNEl. STACK POINTE" 

isn SUPER ST.lCK POINTtR 
I PRE5ET KERN!:1. ST tCK 
iPUSI-t SUPER STACK PO INT(i! ONTO KERNEL. STACK 
.CHECK THAT KERNEl. ST.lCK POP,TtR lS CQRRE:CT 

jE~RrRI INCORRECT KERNEl. SucK POINTER 
iCHECK THAT SUPER 3TACK pOlNTER 
,WAS PUSHEO ONTO K[RNEI. STiCK 
iERRORI 

iK!:'FlNEL MOOE III, PREV UUR MOO!' II 
IStT KERNE\, STACK POINTER 

iS~T U!E:R STACK POINTER 
IPPEStT KERNEl. STACK 
IPUS~ USER ST~CK POINT[R O~To KERN£1. STACK 
i CHECK RESU\. T 

,eRROR I useR STACK POINTER NOT ON KERNEl. STACK 

iK!!RNE\: "lODE:: II, PREY SUPER HQOtll 
iSET KERNE:\, STACK POINTER 

isrT SUP;~u~~~C~OOE III. "REV SUPER MODE II 
iPUSH SUPER SHCK POINTER ONTO- SU?;;R ST~K-

II<ER'JEL. MOOE Ill, PREV SUPER polOCE II 
jGrT SUPER SUCK POtNT!'R 
iCHECK THAT SUPER STACK ,.~tN"£~ WA! 
jPU5~E!i PFltWrRl.:r IONeer 
I ERROR I I NCO~~tCT SUPER STACK "0 INTER 
i' ~N KERNEl. STACK l 
jC~ECK THAT SUPER SUCK PO!NTE~ WAS 
I PUSIdEC O~TO SUPEFI ST.u:1t 
ii:IlFlORI 

j K~RNEI,; MOOE r r f, "~r:v SUI'tlt MOe! t t 
iSET K[RNE\' SHCI( POINTE~ 

is£T SUPER STACK POtNTER 
iKERNE:L: MOOE: II, PRi;V USER Moorll 

iSET USER STACK POtNTER • II 
! <;I,IIU-A Ml'\n~!,,: .Q~\I SliPI'll 10400[11 

""A t NOEC-U·oeKI!~. PflCO(SstR nATES TES'!' 
CCI(BOA '<. 

~11110 "'''65U'' 
III 11112 ('142737 16000: 177716 
011120 0"651!~ 
011122 022716 n0", 
01-1126 "'01401 
0111!8 001!180" 
011132 l'!85167 1~'-44' 
011136 '1101401 
01114". 08"0"8 

1'111142 1'110701 
01114011 012737 0340014. 177776 
1'111152 211271'16 O00500 
011156 1'112716 "'0fY7'n-

T131 

M""1 
BlC 
H,Pl 
CHP 
SEQ 
M\.T 
TST 
BE-Q 
HV 

SCOPE 
Ho.V 
MOV 
polaV 

US!' ipus~ USER SUCK POINTER ONTO SUPER STlCIt 
ilUM+B!T13,!I#F'SW jl(E:RNEL ~OOE:: r, F'REv 5UI'E~ HOOE! II 
SSP jPDSPI Si.iF'~~ STACK PO!NTE~ ONN KERNE.l. !fACK 
.SPTR.2, (KSP) iCHECK iPiAT SUPER SUCK POtN[TER rs 
•• 4 i CORRECT 

iERROR I 
SPTR-2 iCHECK THAT USER STACK POINTER IS ON 
~." iSUPER. SH~K­

IERRORI 

ItPUH+REC,UPSW 
IIIKPTR ,I<SP 
.IJP'!'R.tKSPt 

iKERNEL: MOOE III, PRE:V SUPE.1t MO~t t 
• SET KERNEl. STACK P~tNT~ 

.-- .~1.1-162---.00.66-00 . -- .~---.. --- ------- --- ---- . --- --- .. MTPt .- '-USP j"Sn'USe:R SHCK POiNTE;R-·----------·---------·-·­
iPRE!E" USER ST ACI(" 

0111:64 1'195fi!67 16,.,.,.. 
011170 1"52737 140fi!0fi! 11771~ 
ill1116 00651'16 
1'1112~0 1'142737 14011100 177n~ 
1'1112~o 00651'16 
1'111210 1'122716 """676 
011214 "0141'12, 
"11216 0""01'1" 
"11220 1'122761 0111""111 1614'" 
011226 ""1401 
0U231. 01U\UII. 

ITEST 
Z11232 01011!11 ,.'41 
"11234- 01213? 1iiI00"" 11771. 
1111242 "'137"111 177776 
"1:1.20116 3(115037 1717'6 
"U252 ",227U ~2JQlU 
1!i11256 ~"141". 
"H26/f 21'''''11 

l'!'E!J'!' 
IZIU262~ 01111702- i7'1 £flU.4 18121'31 0'1"'" 1T77'11 
"U;l72 111210. "'''' .. 1Il1S,;z.76. Pll.iZ7U ....... 
'1U~2 11101116 
BtU"'" IIU.,.',. ::.,.,.,."... u"M BU312 '''n. 01131011 U''''6 171116 
eU320 '.aa?, 
011322 1iiI651116 
011324 186516 "',, .. 01133121 1i11I024Q1 
"':t332 i'U'7tZ' 1"""'" 11112.336 022767 ,,11'11' 1''-U4-hUH QlilUB1 
hU46 I •• .,. 

C\,ft UPTA-2 
81S .UM,"'PSW 
MF'PI USP 
81C JUM. "IIIPS", 
MF'Pl USP 
eMP 'UPTR.Z, (KSP l 
BEQ ,.4 
H\,T 
CM" 'UPTR J \!PTR.Z 
etO •• 4 
foII..~ 

TM,t, T II.I.E(OAI.. MOCE OQ~S 
SCOPE 
MOV ,tlot,"'PS'W 
HOV UPSW,R0 
C\,R UPSIoi 
CMP _J.I'!,.Rt-
BtQ ..... 
HI.' 

NOT' 

! IJse:~ MODE: I! l: pq£y US!R HOD£!! 
j. i USP , .. USp 

II<!:RNEI. 1100[111 
iGET USER STACI< P01NTE~ 
,CHECK THAT USER STACK PO%NT!:R WAS 
jpIISIoIF:!'1 n~~E. 
JERRORI 
iCI-tECI( THAT US!:R STACK PO%NT£R WAS PUSHED 
,ONTO USE,R SUCK 
ii~R-t 

IoII.N(o sus.'. 

11\,I.EC.l1. MODEl I I 
ICET 11.L.E:G4\. HODr: 

iK<RNE:~ HOOE:! I 
iC~EC~ TH-AT IL.~E:GAI. 1'100£ ItU S!T' 
i INTO STATUS 

'!'H*T ~IW£'(. C.N- Ge:T ~nl' ~ S'lJ"t'III"S'T'lCf( 
SCOPE: 
MOV 'KH.I'$H .. qEG .... PSw Il-tRNEI. HOOE III. ""ty 5UPEA ""DOt 11 MOV 'KPT" ,1<$1' I5[T K£IINtl. !HCK POINTtll 
141')'1 .'PT"IIK~'t 
111'110 .... l:Jr~ :=;:IItlt ::1'ACI< "OiNft .. ",ov ,,~,"fI'T" I '''t:~n ~U"I:j1j IiTA"" CV (Ie!lPI ,""rs£, KERN!\, 
CI.R -211<5", 1 STACK 
StC jpRESEf eONOfrrON coon 
"""0 SSP ,GET SUPER SUCK P01NTU 
M'''C IICKSPI 11.11([ MOV "'61,·(61 NOP 
HOV U PSW,R12 ISAve STHUS R!SUI.' CMP- ItSP-T R-. Ie PT It Trsr THAT' SUPER STACK POINTER' WAS' PUS104. eta .. " ONTO I(ERNE:1. S TACK BY Hf'PO SSP INST'. 11\.,'" 

I-.{ 
f;~~:~~ 



"41\;,CC-H-OCi<IC-A P~OC:S5tR StATtS fUT 
;Ci(iilCA 

9113'" "22706 lUa .. , .. 
0113" 01U.""t. 
I/!UJ'6 U00U 
01136" "0'216 
0113&2 G!!1'l~ .. e1 
11111364 00Un 
11111366 022702 01"'11 
"11312 "2'1401 
0:U;S"" 00I3IU' 

010701 011J"~ 
011''''111 
01.1411lC1 
0U412 

·e1.1416.. 
01.142" 

01Z737 03'0910 1"""'. 
0~2706 01"'15101 

~:'!424 
011426 
011434 
01143tT 

~:;~!~ 
eii4S0 
0114~6 
011460 
0114611 
011466 
01U?0 

:ii;;; 
011416 
1211150111 
1lU:51J"~ 
0115l!J6 

0U51Q1 
0115'12 
011520 
1/111524 
tl1!5l1 
0Ufl,3~ 
1Il1153 .. 
1Il11541/1 
"11546 
1i!11"0 
1i!11552 
1i!11556 
0115.9 
011564 
"'11512 
1il11576 
';~~.ti1i 

0116U 
l"l.l.Ofll6-
Cl,lciii 
011016 
~a620 
iII1.1622 
011626 
0116311 
0:\.1.632 
0H636 
0116411 

011642 
"11~.u 

- 011652· 
0116'6 
01::'064 
011072 
011790 
~117e6 
~1l.714 

011'20 
011722 
011730 
11111736 
iZll.1T4Z 
12111744 
11:1.7't 
0117'4 
1'111 "6 
1/1117&2 
011764 
eU1.6io. 
01.1774 
:l1171fJ 
1l1.211l~5J'-
"1201!1'1S 
h20dU 

012312' 
~!2i1lH 
t!2~22' 
012026 
1Z12;l34 
0121142 
0:.2,,'14 
tHZQI!l2 

';1""'. 
°121/162 
~1221721 
e12016 
~121 II'1iI 

012716 _~~""_~._. ____ _ 
106606.-
2'05,,67 U1C!J4 
~~'e!6 
012766 177711 11177~ 
10651116 
106~7o- "II" 
000240 
". ....... ", ."'''''''''4 
0aa767 0";'7IS 1.6,.e22 
091401 
00"!ill"'! 
"'22706 ",.,..,. 
01111401 
"00t"" 
rlItli:r:.., .. L 

"014;;: 
000£10" 
022703 U4f11r.4 
iJDi~ 
01 llIe III" 

010701 
012'37 1II?4eU So'''? 
2112'216- ~11D0b91/t 
012716 2III"7U 
1"6606 
III~SrAJ.l u,uu. 
01/151116-
012766 :1:7"""" t1",..,.... 
""0211 
106586 
106516 I!IZlI8te 
01/132'" 
~:'3'~4. 1177;6 
012737 014""e 1111.,. 
012706 U"51Ul 
106506 ----A. .. -;;;(7;i._ www __ ,o 

"'''i41l1f,. 
fIlillllil'" 
';;:2731- ite:l1'H' I.fi~ 
0IU"'~ 

. QlIiIl1J01l1' 
118'737 ruU1. 
"1lI1401 
lUlU 
1!!a.21U '''''HI 0014'1 
lIun. 

010701 
0un7 04~l1arA 17111~ 
~12796 ·1lf0061l1" -
2112737 9i121J40 111716 
"12737 00"1"" r1"'64 
"'12737 011722 1l0lll1i164 
"'12767 044000 166160 
01.2737 14"000 ~77776 
005037 111776 
0000i1l0 
013767 171776 161Q"2 
~12737 010"0" 171776 
"'0506'1 1.6'62'Z 
r"n~6 
022761 e1"'U ~."311 
1Il1l~4'f,. 
1111/10111"0 
~22716 n.,,,... 
0"1411 
0"0U" 
~22.1l1 iW.J-!4-. tt\!l.14. 
001401 
:'103e-n-
0221 .. " t~"ifIi: ~5ir'n 
""f4?t 
lo>.e0"Zi 

01Q17-01, 
\?127!1 !!74i!!!~ :.171H 
012ne ~Z06iZ1e 
012731 0121!!1t e"2I0ZI1 
1!12731 l',UIIU l:0ua, 
;'I0!'l"'2 
e'12737 :i.~'ilU 117771; 
0i101U4 
~.,'j7tl 177776 U67U 
~12137 32,4ZU ,,171H 
l22761 212~" 1t.U,,' 
2iaHU 
~jlUlilll!l1 

CMP 
911.:0 
HI.'!" 
INe 
Iltc! 
HI. T 
eMP 
SEQ 
HI.T 

'IIPT"-2,1(511 ins· '.-,AT KE:~NE:~ SUCK POtNTtII ts. ,.. :.~=~~~ ~ O~J~gii:~g~R~i;;i'C:L S'i4CI' "(Trr.TI:~ 
(ICSP) jCloIi.1'!1< THAT onA WAS MOVr.O TO IttRNr:L. 
;.4, I SHe!': 

itRROR I I NCORRtC! 0 ... TA MOVtO TO SUCM 
IIII<H+PSH+RtC+N+C, R12 I CHtCI( STATUS R£SUL.:T 

,404. ItFlRORI INCOIIR£CT ,UTOS 

ITCST 
'1'16-, 

Tt-IA r MERNt!.. CAN CtT OATA F"~OH USER STACI< 

T711 

5COPt 
MOV 
MOV 
MOV 
l1T Pll· 
CL." 
eLI! 
MOV 
""po 
",.PO 
NOP' 
.. nv 
CM" 
SEQ 
foIL.T 
CMP 
BEQ 
~T .. " .. 
BEQ 
IoI!..T 
eMP 
ace· 
MI.T 

SCOPt 
MOY 
MOV 
MOV 
r4TPD 
el"R 
CI.R 
~O'f 
sec 
"'''0 M.PD 
NOP 
MOV 
MOV 
MOV 

~~~Q 

8tO 

foil." 
CHII'!" 
sto 
141..1 
'!'ST 
!tto 
1otJ.,'T. 
e~' 
sta 
H!..T 

III~H-+PUM+lltr;. ~ttPSW 'M[R"IEI. MODE III. P!tEY SUPER MODE! I 
IIIKPTR, KSP I S!:T KERNEL. SHel( PO I NTtR 
ttUPTR,11<5P) 
usP -,. . -

UPTft 
(KSPI 
111-1.,-2(I<SPI 
USP 
a,"Sf') 

~IIIP!!!!!:A!.~ 
#UPTR,I<PTR 
j •• 

IIIKPTR.Z, KSP 
', .. 

iSt'!' ·U!\ER 5T "'I;K. POV.TE:It--·-'·----·---·-·- ---.-._-- .--.----­
;PIIESE:1' USE:R SUCK 
j~Rr;sE' Kf:RNE:!.. SUCK 

j.tKSPI-USP 
iL.tK£ "I0V _ a(6-h4l-" 

I~AVI:: ~TA"IIS R£SUL' 
iCIoIECK TH4T USER STACK POiNTER WAS 
iPUSIo!Eti ONTO KERNEL: ST ~C!( 

::~~~g~r fHA'!' 1(e;!'tNe:L. snCK PirtNTtW fYI"O" 
j 1 '!' 10N£0 PROPERI." 
iERR"" I I NC:ORRtCT KERNtl. SUCK P01NTtR 
iCHf:~:d ~HA! CORREC! ~A TA 
iWAS ' j~"EO ONfO KERNEL. SUCK 
;(!tROf,. i 

IIIKH+PUH.~tG+i!, R13 I CIoIECI< STATUS 
,¢c 

iERROR I t NCORRECt S14 TUS 

IIISM+PUI'I .. REG.IlaIllPSW. I SUPER MODE lit. PRr:V I.LS~ MODEl' 
IIISPTR ,~SP .S£:T SUPER SHoCK PO-tN'rtR 
IIII,IPTR, essP) 
U9Ft . iSH USeR- SUCK ~tNTlIII 
~IIIUFTR iPi1£.Sti USE" SUCK 
(5SPI •• v'O SUPER sn.elf 
~,~IS.SP·t-

iPI!ESEt cc' S us, let!'T USCR STACK lIatNT'tlf 
.(SSP) IL.!Kl: MOY .-(61 ,-(6) 

• IIIP SW! Fl t.4 I$AV!: STATuS 
.PSM+FI£G, UPSW jK!:RNE~ MOOE! II, PREV SUlttR HO~£11 
IIIKP'I"R",KSP jsrr- KrRNEL. snCK POINT,.."-
SSP jPuS'" SUPtR STACI< PO tNTtR ONTO KERNtL. STACI( 
;::r~n.::. n~~p~ i:;::;::::r. mI. T S~!"~~ ~n::K !"OH~TEIt f' pa(lS-

-----.-

...... iITION!'1;! PROP~RL." t 1 PO", 2 PUSHES! 
jEARt'lRI INCOMECT SUPER !lTACI( ~OtN"tR 

.U~TIt.~.sn" iCkC;Cl\ TiOAT" H.;::O us;> PUSi1tu UsE~ She-it ,+" 10PIITr'l !lUPER SHCI( 
,e .. HOltl 

USPTR-Z I C .. e:CK TfiA l' iH U ON US!:R SUCK WAS PUSH-,.4 iOPliTO SIoIPtR STACK CMriOO 'C$SPtl 
i£"RORI 

'SH+IIUM .. RtC+i!+e. A14 'C14e:CI< STATUS AUY!.:T , .. 
;tARORI INCORRECT sutus "'TtR HrllO lIeSSPI 

ITtST nuT INTERRUPT SCQut~ce: USER TO SUPtRVISOR eyu TTV, 
T1UI SCOPE 

t-IOV tSH,UPSIol I SUP("FI MCOE 11\ 
140"- -#SPTR,SS,.- iSE:i--SUl'ER STACK POlNTU- ~~. - ...• ~---. -.- -- - _. --"-- ~-.- -- "'--' ... 
I'IOV #PP.T'I'?, ",psw iKERNEi. MOOe:: II. PRIORfT'f LeVEL .,.. 
MOV .SU6,"ITPS iSET IE 81T IN Te:i.e:f'RINT[~ sutus MOV IIIT100A,UTPVEC jI..OA~ INTERRUPT VECTOR 
MOV IIISH .. REG. TPV£.C+2 JANO I~EWI STATUS Mav IIIUH,'.PSW I UStR MODE III, 41.1.0101 T?y INTE~"UPT T1IIrol4A I C~R IIIIIPSW iKERNEi.: HOOE: II 
IoILT i.RRI'IR I IIIIT.J'lRIIP .... " .... 

TUiU i HOV IItPSW, !EMP j·sAvr;NEwI -sTATUS· - •• -. 
1'10" IIIPSM , lJI#pSIo/ ;i(ERNe:~ MQ::Jt::!, PREY SUlttR MOOtl\ C!..R T'''S iC~E:"'R lE BIT 
MV/ltf1 s,,. 

;PUSIoI SUPtR STACt( PTA ONTO KERNEl. S,. ... CIC 
eMI" IIISM+PUH+REIS,TEI'IPicloItCI< THA' /NCWI STATUS IS CORlltCT ItO ••• )oII.T iE:RRt'lRI !NCORR(CT SUTUS Ant" INTERRu,.T 
C"''' IIIS""R.~, (KSPI iC..ct:CK SUP!:R STACK POiNT£A SED ,.4 II:! PUSHES) 
H!..T iERRORt INCORRECT SUPER SUCk' POINTtA eM" "1e!-~~4Mp."'~TCl4fCt< FIe-TURN lie ON SUI'E;1t- STACIt 
BED ,.4 
ki. r- irRRI;Hrt "trtJRN flc NOT ON SUPER ST4CK (:11'1": tUrr-..srr-..... ~_ iCWtC1f r~1. 1" 511 T1J~ WAS S.liEa- OJJ 
e!Cf ..... ISUF'ER STACK 
HI.T I ERROR l OWl ST nus NOT ON SUPtJ! ST ",M 

ITrST -:'~A" , RE:TURN 
Tun 'COP'! 

MOV 
MOV 
!lOV 
/oIOV 
~~A 
1"0 .. 
I CT 

TUUAI MO'l' 
~CV 
CioIP 
ai:o 
ioi~ ~ 

:!I~ ~PUH"R~(;, .111'5101 ,SUP!:R MOOElII '- PFi~V U!Eif Ho.rr~t-
MSPTR,SSP isn SUPER SUCK f'OINTrA 
1t.n,:llAi.,!OTVEr: il.OAO 10'1' n .... VEC'O'" 
JilSM+AEC,Ulcr\lcc.ziAND iNt"" sUniS 
R12 
IJVM+REG, UItSl; 

UP5101, TEMP 
'PSM.REG, '-PS~ 
''1III1.H I SP'>ih4 

i·' 

,USER IOoCt111 
,',.OAO 

iS~V[ 'CI.C I S'A'US RE'URN A¥ Rtt 
I !(rA"-IE~ "10tlE:!: ;OR~V SI;Pr.~ ~CO~! I 
IC~ECj( ~NAT ~C·UA\ p~ WAf S'vi~ O~ SUP[W 
is'-ltr:1o( 
i';::;~;~i ;::V~:O:~~ 1.0 ~~:'i ~!I/~'~ =~~ Sl.'prR sr:.eK 



M~: N::lE:e"11.DCI(i30-A pqOCt:Sst:R SU 1'£'5 fCSl 
CC;(BOA 

01211212 ~227&?, 1"'11111 166466 CMP .IjM.Rf;t! 1 SPTR_, 
,+4 

iCHE:CK 101.0 1 STATUS 5AV£O ON SOPER STACie 
012110 0U401 BEa 
",12112 fiiil0n' ut,." 
012114 022761 1741110111 10666111 CMP 
012122 001401 SEQ 

i£I!lR~m 
.UM.PUM.RE~, TEMP 
-,+4 

:~~e~~~cr ~,..:. 'rJS s-,v~ 
J CIolECK RETURNEO 1 OL.:O I STATUS 

012124 il0011101 HI. T 
012126 Ul65e6 Mrpo SSP 

.SPTR.IKSPt 
.+4 

itRROR I RETURNE:J I OLD I STATUS !NCORRECT 
i GeT SUPE:R STACK PO I NTtR 

~1213e "'22716 !Un,,- e",p iC~E:CK SUPER SHCM; PQINT!:A 
012134 001401 BEQ i(2 I'USHES, 2 !'OPS) 
012136 0elll1ll01i1 - 1041.1' 
012140 "0511l2 COM RU 

1+4 

iERRORI INCORRt:C'T' SS~ ArTER tRiP C R!:TURN 
I CHEep< THAT COM R12 WAS EXECUTED 

1:12142 0Q1411ll<- e~ ip~ lOT ROUTINE AT TUU 
012144 30003111 I+\. r iERROR I 
0~l..46 il00402 BR T101EX JEXtT TtST 

----"111.'''" --n'l-!~- ------------ ----T'1Z1h- - C"af't--- -- -R12 -----
03;2152 3111081'!2. ~Tl 

-- iCO"MM.fMENr~~12---- ---------------- --- ------­
iRETURH 

"1215' 0002~ 

"12156> 011170:1, 
!!121 All! A, ?7'17 
03)1:66 P.l12706 
01217 2 005016 
"121'4 012737 
012202 "12767 
012211:1 000217 
01.?212 106611 
O12216 "137"3 
1112222 02270~ 
"12226 "0141211 
1112230 il0000, 
012232- 00573' 
12112236 001401 
"1.2240 ~!6!6Ii1" 

0l.22.U 01ZTa3.. 
012244- 012737 
012252 012706 
Q.\1'2256" mrrf' 
::12262 il12704 
rh2266 0051.167 
012272 01276'1 
et2J~0 0066'" 
I'1123l!4 01J7U 
0123UJ 0227216 
012314 01.114121:1, 
012316 012101.112111 
012321i1 "'227121;5 
012324 "'0143:1, 

~g~~; 1!l1iI00I!JQI 
~:,:e,. 

IlItll!Ql1II1! i.""~ 00~;ej 

~"H."0Z 31U34 
lrrnr Un" 
166566 
1nn6 
""'fllB' 
3 ...... 

334i111/i 1.77776-
!!!!nll" 
f7?7'1'r 
111176 
16.UU: 
011lllU un, ... 
811t1»' 
11,..".. 
8US12 

T11111EXi NOP 

,CHECK THAT I1TPc. CAN 1.0.1.0 I1EMOAY ADDRESS. OM.7 I PC 
TU21 SCOPE 

MOV .KI1",P5I1, UPSW iKE:RNEL MOOE! II 1 PREV SUPER MOOE II 
MOV IlIKPTR, KSP is!:T KERNEl. STACK PTR 
el.R (KSP' IPur CUA ON STACK 
110V iIITtMP,IIIIITEMP'.2 ;1.0.1.0 Acoru:ss 
MCiV ,.~, T£pofl'" ii"R(Sr1'" I1)n 
sec I PP._ :::1' eels 
MTPO IITEMP,..2. iTr ,P"CKSPJ. 
110V 1I"'''SW , R3 'CHECK ecI, 
eMil' ItKM+PSI1.l.e, R3 ; CHE:e'I( ce/S 
BEQ ,.4 
HI.T iERROR r INCORRECT Ccls A'TER M'''O 
TST. ~6:MP jeHr:CK- RESUI..T-
BEQ ,+" 
HI.T'" iEFtRcmr fNectIllRECT'" Rt:!tf\,;r 

rCJ4E'ek ntt'" H1"P1- e'l1'l-I.a'AO" "'O!~ ,,~Ift!'S'" -~ ,---.-._-"'-

T:I.a.;U scope:.. 
MaV -
MOV 
~V­
~OV 

CIJ 
l'Io.~ 
MTPI 
MOV 
eMP 
BEQ 
HI. T -
CMP 
BtQ 
HI.T 
!~~ 

IIKM.PUI'1+IlE:/;.UPS.W • KE:RNEl.. "'QOtlll 
IIKPTR,KSP isrT KERNEl. STACK PTA 
~, oeSPt iL.OAO OATA ONTO ST.te1tJ 
# .. 2,":1,4 il.~:'!.l lNOtlC RtClSTZ:R 
rtHP - lPRE:Se:.." crAn 
.. rEM!' l-lt'Ml'e2 
IITEMP.4(R14) 
IJ,PSW,RU 
IlIKPTR.2. KSI' 
,.4 
,PUM+RE:G.N, RU 
,.4 

i'!:HP-.iKSP.)" 
'SAVE: STATU! ~SUL~ 

,CHECK nUT 1(5P POPPED 

it:RROR\ INCORREcr STACK "'It 
iCIoIt:CK 5T A TUS RE:SUI. T 

JERRORI tNCORRECT 5i'AT'US 
jCH::~!( F/I:SVI. T 

- - -

I'IAINOEe·11·0~!(9a·A pROCe:SSCR $'ATES TEST' 
OC!<BOA 

!!lZJ34 3Si4'1_ 
121:1,2336 Be,,''', 
012:3 40 IIJUJ71211 
312342 ~12737 
"12350 "'127"6 
012.3'34 1112716 
012360 1'109271 
"12362 116601 
012364 "0001210 
e1.23~6 U:1lll8l.. 
1Il12370 0e31.11210 
"12312 103401 
"123'4- 0"etan 

12I1:_Z3i6, ~l:S7i:t 
012~N' 012'37 
012406 012706 
~1241, il127U 
12112416 01.10271 
01242111 006601 
012422 01i15037 
12112426 01212101210 
0'"124!3 01:Jn'4 
~1;r"::r" " .. 27"Sr 
12112442 Pl22734 
12112446 121014'~ 
121:1,2"" 1':'1121'81 

"124'2 211"71211 
il1454- 1ill.27l7 
012462 fl12706 
012466 012710 
"1..2,..,r.: 01iAn.11" 
8'J.~4r4' 1'Utr 
fl1,2416 0a5i1.~i' 
1Z11,251!!2 0r401i11i!e 
012512104 0137215 
~l~'t:- 2~"'J'" 
0:.2514 ~221~5 
12Il.2S2a 0Z1.40:1.. 
1'112522 0DiNft: 

~1252' 0:1.0781 
012526 l!Iil51.137 
012532 012706 
12112536 012737 
012544 12100277 
012546 1Il65&1 
1II!'!:I!l2 III!I!I!!,III!, 

aU""e 
000580 
82.21" 

211'''1218 
0BU"0 
01243. 

171716 

1rrrr. 
l~m0"" 
07"'1 

1JI-.. 1-
0I1l1217U 
I'rt~~ 

11'f'N'6. 

171716 
3;"'n-11*' 
110.U 

1777'6 
110851218 
n25!14 

l"lt7 

:1,77776 

11'776 

1"1"'f'f'r6 

1J7176-

I2IU1il04 

BEQ 

MI." 
...• 

,T£5T THAT MTPOIl CAN 1.OAO PC 
T1041 SCOPE 

l'IOV iIIKH+PSH. u:>Sw 
foIOV #KPTR, KSP 
MIlV tU,i4A, (K5.P) 
sec 

- I1TPO PC 
HI..T 

TUHl BPI.. ', •• 
HI. T 
BC! ,+4 
H!a.T 

I S'\JPE"" fS'ORY I'!crar 
. T135 I" SCOPE 

iERROR I I NCORRECT RESU~T 

iKF:Rt.lEL: Mo.OE III 
iSrT KERNEi. SUCK "TA 
iPUT Nrw PC ON S.UCK 
jpRESE' cels 
iPc .. iKSPh 
JE:RRORI M,PO rAII.£O TO sn ,.e 

iE:RRORI 'N' r41l.ED TO CL.I!:U trot saTUS 

itRRORI 'e' WAS CI.!:AAED !IV' rotf"'~ 

MOV .SM.F'UM.RE:~ ._."Sw 'SUPER MODI!: III 
MOV i115PTR.~SP is!:'!' SUPEq STACK 
MOV .T:l,a5A.tSSPI JPUT NEW PC o.N sac" 
see JPRES£' ecls 
MTPI PC jpc",S5PI. 
el.R UPSW ;!(£RNE:L MOOE III 
HI.T" iERROR I MTPI rAILEO TO LOAO PC 

rUSAI MOV IIIIPSW.R14 J SA vr 5'T ~ TUS R!':SUL..f 
S'jr:" IIIUi'f,_!iIPS'W II<~RNn MOO~t II 
CliP IlISI1.PUM"'RE:~+C,R14 .CHECK STHUS AE5U!.:,. 
BE.Q ',.4 
HI.T 'ERROR I 1 NCo.RRECT STA TOS RE:SUI,T 

'USER MOOE 
T106' SCOP!: 

M~ IIUM.PIJ!'1,. ••• sw. iUS£:R MOOB\.\. 
MOV iIIUPTR. ~SP is!:'!' USER 5T loCK p,,, 
MOV 'TU6A, (US,., ipUT NEW Fe- aN STA~ 
!lac:: iP~E::;~"" t;as 
",n-'!t ~ -ip't"cu!p'T. ---
e~R "'''510 lKER'IEI. Mo.OElll 
~I..T lERROR! MTPO F'AILEQ. TQl'4L.OA.11 PI: 

T106A' "IOV .... PSW,R5 ,SAVE ST;,TUS 

g;~ ~lF i~E::tNEL MOOE: n 
#"UM~~IIH1.C, R, iC,;JECK :;'r "TV, 

BEQ •• 4 
HI..T" 

~TEST [RRQR TIUP- IODIl "'ODRESS) IWP6/t 
TU7. SCOPE 

CI.R IIIIIPSW K£R"JEL.: MODE III 
MOV 'KPTR ,I(SI' SET KERNEl. STACt( "T~ 
MOV 'TU7., IIIIE~RVE:C L.OAO ERRROR VECTOR 
SCC PRESE' CC's 
I1F"PD OtiD AODRESS S~OULO TRAP. 

·!!!'1~.', i ... \. . EDO~~! rAt~I:O T~ !!H!' 0" eo!:! JOORn!f 

17 
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"'.: NOEC-11-0CKBO-4 PROCf:SStR Sh n:S TEST 
OC:.teOA 

(llZ"4 
012'6111 
12!1"'.2 
12112'64 
1h,2!i71J 
0125'2 "'12,,.. 
0120llfi 
IlI).hU 

"12614 
01.2~U 
01h14 
01262" 
\!:12C126 

- 1211203<4 
1211,20<40 
::l:~o4';: 
1l12b A6 
121126~0 

"1.26'" 
01 2662 
012664 
012666 
~12g12 
01.2614 
01Z6T6 
012702 
"1?-71114-

"1271!16 
11112710 
11127·U, .. 
012722 
"127311 
31;273"0: 
0"lZ7'4Z 
0l,j!746 
012.7"14 
0127"2 
~1~'4:-' 
~12704-
12!l,j!7611 
i1r12m 
~12?74 
012n6 
01 30fH! 
B13:UIO 

"13iil22 
>:l:SiQ~o 
01.3iil3Z 
III 13Ql34 
"13"A" 
01. 3 " ... 
IIIl3"!!,, 
"1.33~2 
"13,,~o 
013060 
11'13"62 
"13066 
ifl.:f,,'f'" 
12113,,72 
1l130'''" 
"131.11li 
"13112 

01311114 
"131~6 
Ihh14 
~~:;.i.2i 
rIl:.312" 
1313126 
01,3132-
01~136 
01 3 1<42 
"131'*6 
"131'" 
":.3156 
1313162 
°131& .. 
1313'166 
"l.31.14 
ill,3J.,76.. 
'"'~z,z 
1!ll.:3Z\'!4 
0tl21Z1't 
~1:r21Z 
013214 

t'13'ZU 
"'\J:121 
"l32U 
~1~2~2 
~.";"..lp 

211324£1 
013244 
01 3250 
Z13~!l6 

022700 
001401 
121 "011HHt 
9122126 
1r'l1ll14i11 
12!i!l0n" 
"'22716 
foi01401 
L'!ItIl'" 

2'1fI1911 
"1.2.731 
012706 
~1273? 
1'12737 
1~65S" 

0"~"'l' 
~iHHi~i-
01Ci6U 
11142737 
0U7U 
001401 
I1IIl1Il1UII 

~~~~~~ 
;0~;;;~ 
~n7'1~ 
012!1401 
0illllea. 

(!lAQ)~n 
U06U 
0440011 
2I126A6 

-17""2. -
1''''0' 

11'7?'~ 

"'''006 
0Ul2!14-

2110101 
~12737 
:.lU'0~ 
012737 
:l12737 
1;i:65.01' 
0"~01r 
I2IUIK 
12!U!U:s. 
11'42737 
~2~'~ 
~1}1",1 

"110111U 
"221U' 
"12! 14111 1 
nff" 
12112737 

14
4
""" 17777~ 

~"'31~~ 
0127,,, IUJ I!II!JI2I 4 

1
4
"""" ~fll8l2!B'~ tt5i:15. 

1rm6 

012!'''6'1 
2I1!J121006 I!IUI2!IJ4 
1647'14 

"l.Z7r1l0 rIl"""" 
iiI.i.2746 iQU6jj 
10661216 
1111274/1 001U2 
0121A/.I 177,." 
"'''037 01111U2 
106636 
~22706 "0111'1111 
1"l1J14181 
00r1lll1!l0 
~a526" 16"114 
0014"1 
.,.",ilil'lr 
1I2!65216 
.., 2~' 10' """'" 
_0I11H01 _______ .. _ .. 
a ,,,n,, 
01217211 
012131 rIl'rHtI~ 1'''''''''' 
9112706 IlUc0' 
Wl.i,a;.;" iiliii-71i-r 
U66h 
1Ill.2746 nun 
01-274~ 177"., 
t"05a:!7 001111212-
006676 00 I!I 0111" 
012737 al"1100 111'ff6 
1j651ilO 
022726 rIlIIJIII". 
"01""1 
IHI011J"IJ 
312737" 0nBRlf' 1""""'.­
Ul65i!!~ 
0U126. lawaI., 
(,J1iI.'S.M:t. 
I!lrllrllzn 
""26-1' :1:""",, 
"VH"1. 
""01U 

111117181 
0U717 0UilU 
01.2"~6 i1!UIIU 
0~27H "U611 
;'liggcjw 

210'''6& 1"". ~12716 Bi!I1U2 
Z127~' 111'," 
<lh:iYo ijiil.liUIl 

U17a 

~~!tit'" 

TU1A1 CMII 
81:0 
~L.'" 
OMII 
Bt= 
HL.T 
CMP' 
i(Q 
"'LoT 

.T1II7U, 0("111'. 
,.4-

iCIoIE:CK TMAT SUCI( PTIII WAS 1l'U5HEIl­
jPrlO"£"1. II ! 2 PUS~£S) 
i (PROf( I ! NCO~R£Cf stACK IIflf' A'ttl!" [IIkOK 
iC~£CK RtTURN PC ON STACK 

itRRORI RETURN Pc NOT liN SUCK 
iCHECK SAveo STATUS ON SUCK 

itAAORI INCO""tCT STolTUS SAYI:D ON STACI« 
MOOt. Ttl'll: OUT 
seOl'E 
MOIJ 
MOV 
1040'1' 
MOV 
MFPC- -
CJ,.R 
HI.,T 
MOY 
SIC 
eM" 
BEQ 
lolL' 

0'1" 
IlEQ 
1-11.' 
cl'H" 
SEQ 
Io+I.T 

.SH,UPSt-t ,SUPE" MOO!!III 

.sPT" I SSP is[T SUPtR STACt( 
'SH.R£c;'''I!:RR\I~C.4. ,IAAo. INCWI sntus. 
,T1.UA/U(llfWEC ,"NO pe-
"1.77102 .1..7"22 IS NON-tlttSTAKT· .CJf5-------·· -.- _ ... ------.--.--- .... -.-.it"'''' jl(~RNE:l. MOOEI1! 

S5", "13 
'UH ,.,PSIoI 
JSPTR.4.Fl1J , .. 
j!~10U, IRU). ..... 

i ~RROR I 0 10 "OT tA AP ON NON AD"" 
iSAVE SUPE" SHel( "TIII 

IKI:ANtl. MOOl: III 
iCH(CK SUPtR STACK JaTIll 

4 ':-DAttiD t t u .. "ODC" .... et: .......... 0." •• a ••. 

;C~ECK· R£TURN"PC' ON-SU~£~ ·ST ACit-" ... -. 
iERRORI RtTURN Pc NOT ON SUPER lUCK 
iCloIl:CK SAVE:O STATUS 

ji:~ROR1 INt::ORFl!CT STATUS UV£D ON STACIt 

J USER HOttE I OW 40DlttSS' 
T1U I SCOfJ£ 

MOV 
'"'oV-­
MaY 
MOV 
/t"ptt. 

nil,u, Cl.ft 
Io+U 

T1il~' Mo.y 
BIC 
Ci.I" 
BEC 
WI,..T'" 
eMP 
SEQ 
f.f1,.T' 
MOil 
CI.," 

'UM.REG, .,IISW 
;ttU"'TR-,~Sf' 
.TUH, ,U(RRVtC 
'UM,"E'RRVEC .. 2 
..e;. . -
""Slol 

USP.R~ 
.UH ..... P!IoI 
IIIUItTlf ... ,,;s: 
... <1>4 --

t'fU:',U, (R3i .... 

i,:itR MOOt III 
i"St:1· LI~£~ !:TACK' pm: 
iL.OAO ERROR TRAP VECTO" 

,. 000 .lOaRtSS S!+OUUT., .... --- .. - -- -­
iKF:Fl"-l£:L MOOt III 
IERRORI rltlL.£!l TO tlWoll­
iSAVE USER SHCK 'TA-

I KfR"lEI., MOOt III 
i~rCff ygp" ffj,CII ".", 

iE"ROR I I NCORRI:CT USER She'14 IIetl"'''!'' 
iCIoIECit RETURN :';OCR[SS til( USi:1:r S'I"'~ 

j[~R~Rr RtfUfIIN Pc: NaT' em U!C'If STACIe' 
'I:RRYEC .. 2,ur;RRVEC jRrSTORE: ERROR TRAP TO HAl. T 
ERRVtC·2 

ITtST TH.'! HTPO l"lSTRUI;:TION CAN LolO OAT4 TO AN ADDRESS '1'14 TI-IE STACie 
IKI:RN£L HODE. PREV I OUS ~UPER 10400£ 

TUU ~~?P£ #I':H.~:;H.~~I":;~ iKtR~":l:~ :"~:::E:::. FRiV SU'[R HOGtn 

Mall 
ioiOV 
HTPC 
MaY 
MOil 
CI.R 
MTPO 
CMP 
SEct' 
1011.' 
tNC 
B(Q 
1'I\,;f" 
M~PD 
CI'tfI" 

,!<PTR,KS,. 
jS?TR.·~il:Sfil 
SSP 
.TtMP,·(I<Sltl 
"l,-(KSP) 
_nEMP 
_(1<511,. 
'KPTR.KSP ...... 
TtM" .... 
SSP 
~,..,Il('S~t 

___ eE~: __ _ --.~-

,CHECK 
, suprR 
T1131 

1f\,T" 

TIolAT MTPI CAN LOAO "AU 
MODE, PIIEV US(R HDO£ 

SCOPE 
MOY 
MOV 
f'luY­
"'TPO 
MOV 
fo1~V 

CI.R 
MT P I 
MOV 
H~PO 
eMP 
SEQ 
~I.T 
MOV 
MrpQ, 
c.HP 
em 
IoI\..T 
rite'-
st'Q" 
W1.,.l 

.S"'·"ilM,UI'$W 
,SPTR.5S11 
_";?j;;,-piI"1 
usp 
.TEMP,-,SSP) 
•• 1 .. -(~SP) 
... TCM,. 
.,SSP) 
'1'5""",,5101 
SSP 
UPTR.2. (K5P). .... 
.lJ1.Il't,UPSW 
usp 
IlIU,PTII .. lKSPI4-
-r ..... 

iSrT KE:RN£L. STACK It,,, 
is[T S.UPE:R S_T~el( p", 
jpuT AOOR(SS ON '!'ME STACIC 
jPUT 04U ON TME SUK 
;PREStT OATA 
j!04f1vr "'.1 "0 "tMP 
iCIo4ECK STACK PTR ,rT£R HtPO 

iEII/RORr INCORRECT SUCK ,.,." A'UR "'fPO 
i CHECK TIoIA T 04 U .. lS MO'.'£O TO 'rtMP 

1 E:RRrlR I OA ,,-,l Nor tN TEMP 
jCiET SUPER STeAK PTA 
rC~ECI< THAT SUPER S'rACi(- FfJF Na'F CW;'''''~ii' 

,_ IS" I'TPO !NSTRUCTI0N __________ .. __________ .. __ _ 
itRAORf 5SP- WAS CI-I4NGtD" ff' ~ fH!T', 

To IN 400RESS V 1 A T04[ SUCK 

jSuprR MOO£ III, PReV USCI' Haar; r, 
is,;T SUPER STACK "'''' 

jS~T U"C" 'HCI( PTIII 
IPUT "ODRtS ON THE STACie 
iPUT 04T" ON TWt St4CJt 
i"RtSET DATA 
I HOVE '.1 TO TEl'tit 
iKE:RNEL MOO£ I: I. PREV SUPER HO~E II 
iCtT SUPER ShCI< PT" 
iCHECK SUPER STACK PTR A'TeR "'PI 

iERROR I tNCORtcT SUPER STACK ",It 
iK~R"IE:L MOOE III, PREV USER MaDt11 
icon U!ER STACI( PTR 
&CH(!:K. T~4T US£.R s.T ACH. PTR leAS- NQ.T CI-IM!~tL 

i(RRORI USCR !:~ACJ( PTA c"IalOrc !IV !'IT": 
;~~tCK THAT crA". WAS Mavrcr r~ ~["'~ 

iUlR/'l~1 U~CORIH:C"-T (),t,.'fA- l.N Tt .. 11 ,.rna MTPt-

.. nn ~~T MF!"I eAHr !le! O"'~t.. '~Qrt--:At .. ~ecrtue- ~:"" TIoI;; ~~ 
IICE"Nt'l. 1'10"', ""tv tUI"" Moor 
~U" i lao!'!; 

MOV 
'"'Oil 
Mav 

.KIIi.P/iM. ".''JI1oi 
'I<IIT" I ~5~ 
UPTR,-o<Sifo) 
.. i" 
-2(1($1' 
''!'E:MP I KSP I 
'-l.n f:lo\p 
.(t<!ii' I 

If 

jKrIlNi:~ "100£: II, '!lEV IIul'U MO~tll 
I5[T ItUENIo !TACI( 1''1'11 

I~!: i ;)IJI' K ;) j "~,, "fl'l 
jPR!:5E'!' .14 0;'; 1'ioit; s,..eil' 
I PUT Aoe ESS O'i TioiE: !lUCif 
II.,OAD ~& 1. :NT~ .~:)RESS 
IMO~\:' 1r- ~ 10 SHCO( 



- f' 

"'.t~jEt=.11.0CI<Br.4 DRO::~~S~~ ~L~a,'irE!H 
OCI< BOA 

"'13262 8227~6 ''''0476 
"'l J 266 "'0141211 
~lJ27e ""a.ii'" 
"13272 022716 17777' 
"13276 8"1481 
81 33"'0 800"00 
0 .. 3332 PHl6506 
013334 322726- BlIU&, 
"13310 8"1401 
"1331Z "0"""B 

12113314-- 3121701 
1il13316 1il12737 871"'''''' 177776-

----11J13324---l1Jl;ne6-- -::e!J-3Il- ------
013333 2'127 46-" 0007'''' 
:::13334 106606" 
013336 312726 8"1I!I!lZ 
"13342 1il05066 11?7H 
"13346 01.2737 177777 un.an 
1il13354 106556 
03,3356 312737 o Ulil 111111 11777~ 
"13364 Ul6536 
013366- "'22726 """", "13312 0"14"1 
0133T4 0''''''~(I 
"13376- "12737 ":l0""~" lT777~ 
0:1,34"4 10650" 
01:1406 1i!22726 011'217"" 
013412 I!l11l141Jl 
"13414- 3lil"""" 

00"'" 013416 0"'237 
0-1J402a 1ll1il144. 
"'1 3 424 0"0'11<'" 
h3426 ""'03'r 1'''''''' ,,~ ~ 

I'ti!!d~ !:~ 
01:!436 11J12?"" 01H15U 
"1.344, 01.27l7 0%,.3'%6 U~U4 
313"45"9 0"!Jf~3r 0111Ra6. 
013454 012737 013502" 1'000~e 
013462' In 27:!; ~'n'ff rrtrllt 
013470 012737 "'''0''"" 17771. 
013476 2'12706 0"""'1 
013502 012737 1440t1Je 11771. 
013510 000"04 
013512 021521:57 11'17" 
h3:n&< ;'2000B 
~:."!! ~!!'~!~ ~r"'t 

.~.-.- .. --.-- .. ---. 

1'14INO£c-u-oeKBO-4 PI!ClCESS£R STATts TEST 
OeKBOA. 

01:5526 0227£16 n'4H· 
013,32 0ru,401. 
11113534 000""'" 

"'13'~6 322716 n35U 
f/!13542 001401 
Ii'l 13 !t". 0e",,~ 

013546 :122766 
013554 01111401 
013556 "00000 
013:;60 106506 
013562 0'Z27tQ 

----0'1.3566- -~"1140" -----------
0tJ51a: 01f11mnt 

013"z-- "'0',,~r- 11''''''&-
"13576 "12737 """"36 ""'0". 
"136"'4 "12737 "0 'lin 2 "",0020 
013612 .,,,,5031 """12Z 
iit:;ciio ~i~~.,7 1"O:7~-O 

013622 "26721 165t52 0120." 
l!'13630 "01402 
"1:!632 "00161 1&'J:I,'. 
1113636 "12767 """a.7 163722 
"136". 1fiI5767 1U7i4 
"136'50 1fiI0375 
01 3652 "'13702 ,,".IH2--
013656 0e1404 
"1366" "'''4712 
013662 210:1124" 
01 3664 """2"" 
01 3666 0""2"'~ 
,,~(W~ t!~31.6.:r 1~ 

:lIafttl': 

eMP 
etQ ,,_, 
CHI' 
BtQ 
HI.T 
MF'PI 
Ct'lP 
BEQ 
HI.'I" 

SSP 
'5PTII.II<SPI+ ,.4 

• 

iE~r;OR! INeORREC'i' SiAC;( p'Tri .'''E~ ~;:~2 
;CHECK D,l T 4 ON THE STACK 

iE~ROR: I'iCORRECT rlA TA MOVtD ONTO THE STACK 
itin SUPER SUCK PTR 
iCHE.CK TH,\T SU,"E.R SUCK !"TII W4L N~T 
is'!' "F'PI 
iE~RORI :NeO~R!CT SSP 

I TEST THAT MF'PO CAN GET OAT,l rFlOM iN 400R£5S V lA TIolE SUet( 
,SUPE:R MODE, PRE:V USER MOOE 
T1151 SCOPE 

MOV 
------·~O'l- -

!'lOY 
!'ITPO 
MOV 
t=I.R 
MOV 
MrPD 
MOV 
MF'PO 
CHP 
BEQ 
HI. 'I'" 

MOY 
MF'PO 
CMP 
SEll 
IotI.T 
INC 
!!U--. 
HI. T 
CI.R 
~ 

.SH+PUM, UPSW 
-.SPTRtSSP 
'UPTR.~rSSII-~ 
USP 
.'I"£MP, (S5PI+ 
.4(S5P' 
'·1.III'T~MP 
.-(SSP I 
'KM+PSM .III#PSW 
SSP 
.SPTR_2, (K9P). 
,.4 
IIII(M+PUH,II'PSW 
US!' 
iIIUPTR, (KSPI+ , .. 

iSOPER HOOE III. PREV USU- MOOEtl 
;"SET -SUPERSTACK-i!'l'lF--------------------- ---------.-----

iSET U~ER STACK PTR 
iPtiT r"E ADDRESS ON THE Sf"ACI( 
;PRESET ClATA ON THE STACIC 
jPPESe:T Mf:;MORY DATI, 
j MOVE TEMP TO THE 5TACK 
iKERNEL MODE!!: I PREY SUPEFI MotH: It 
iGE:T SUPE:R STACK PTR 
I CI4ECK SUPER STACK PTR ArTER Mrpo 

i£RR~R I t NCORRrcT' SSI" 
II<!"RNEL MOOE: III, PREV USER MODrl1 
iGET USER STACK PTR 
;C~E:I THAT USP WAS 'lOT CHANCE!! 

iE"RCR: USP CHANGED BY M'P!) 
iC,",E:CK OlTA ON THE SUPER STACK 

JEFlRORI tNCORRECT OATA, ON SUPER STACK 

, ew E;:CI< 'I"ltA'" fl:aU eN C'f: 
1'1"101£ TtST TRAPS F'ROM 

\oIHE:N 51JF£"V f SO" S''''',lC'l( P'TIf rs- oa~ 
US£R TO SUPERVISOR ANO THEN FROM SUI'EIIYtsofl TO I(ERNE~ 

'COH.:: 
"lOY 
MOV 
ct.R 
HOV 
i'tOV 
MOY 
MOY 
HOY 
lOT 
CI.R 
~~T 

,.~!~~ t el. D 

HI.T 

T116Bl CfoII' 
BEQ 
HI. 'I" 

CM" 
BEQ 
If\.T 

CMP 
B£Q 
HI. T 

'KPT'l.KSP jse:'!" K!:IHJE:L !HCI( itT!t 
'''1168.IIlMERRVEC ,SET 000 AOOR(S:r (RROR' n.u'· 
•• f;RR\lEC"2: 
,TU6,t"III'!OTVEC 
.sH.PRTYT'~'faTV~~ 
IIISM,.,PSW iSUPER MPoEll1 
IIISPTR+1,5SP ;SET SUPER STACK PTR 000 
IIIUH+RE~,tI#PSW iUSER MODEIII 

.'1"1164, (KSP) ,.4 . 

I TRAP TO SUPERY ISOIt 
i KrR"JE\.: MODE til 
iERROR: %0' 'Ar~EO TO fA-A" 
iK"R·!E~ MQ"£! I! 

iE"ROR I NO 000 AODRESS T'U~ ON 000 SUP. 
i£RY I SOR ST ,lCI( PTR 
iC~EeK KE:Rf.jEI. 5T.C~ PT .. 

.EFlRORI INCORREC'r K£RN!:L STACK PTR ArTER 
iooo AODRESS TRAP 
iC~ECK RE':'UA~J PC ON KEFINEL sueK 

iE"RORI RETURN Pc F'ROI't 000 .OORES&­
;T,.,u' NOT ON KERNEL SUCII' 

,SM+PUM+PRTY7,:! (1(5P) J CHECK $T HUS ON STACK 
,.4 

HF"PO SSP 
JERROR! INCORRECT STATUS ON STiCK 
JGET SUPERVISOR STACK PTIt 

~ ItSPfR_3, (itSIF) I i:~ECK SUPER SU~ nw-
-_ --9Ea _ -- - -_.++ - ____ _ --.-. -_._-----

lot",,!,,, 

CI"R 
MOY 
MOV 
ct.R 

Eiiih iiiC 
t=M~ 
BEC! 
JMP 

DONEI MOV 
TST9 
BPI. 
foIoy 
BEQ 
JSR 
NOP 
NOl' 
NOP 

OOJo£i.U Jt'~ 
,iNO-

iCltRoRr tNCORFI!:CT- SO,.CIt' sn~ ftT''''" 
iAJ'TER lOT 

•• IFSW il<tRNEi.: MOOE III 
.£RRYEC.2 ••• ERRV£C" 
• rOTYEC+2. u t OTYEC 
.*fOTyEC+2 

ra-rH­
ICNT,U2000 
DONE 
BE"~fN 
.'.TPS 
TI'S ._4 
_MlhR2 
OONtl 
7.(2) 

j i~C~E;.;r;:ii'f ;:~s; eiii,iifr 
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