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THIS IS THE FIRST 5 nr 15 TESTS THAT INCREMENTALLY TEST AND 
ISOLATE SIMPLE MALFUNCTIONS IN THE PDP 11/45;11/40. THE 
TESTS SHOULD BE RU~ IN T4E INnICATEO ALPHABETIC SEQUENCE. 
THERE ARE AOnlTIONAL TESTS FOR MORE COMPLEX MALFUNCTIONS, 
ALL TESTS ARE EXECUTED t~ KERNEL MODE ONLY EXCEPT FOR TEST 
CCKBE (11/45 ONLY), 

2.~ kEQUIREHENTS 

PUP11/45 OR PDP 11/4~ 

2.2 STORAGE 

PROGRAM STORAGE ~ THE PROGRAMS USE ALL OF A 4KW M[MORY WITH 
THE EXC~PTION OF 1'5~0 TO 17776 (WHICH IS RESERVED FOR THE 
~onT AND A8S0LUTE LOADERI, 

2.3 PRELIMINARY PROGRAMS 

TESTS T~-T13(D0AA~n0MA) 

3.A LOADING PR~CEoURE 

LOAD PROGRAM INTO MEMORY USING Aas LOAnER, 

4,0 STARTI~G PROCEOURE 

LOAD ADDRESS 2~0. PRESS START, THE PROGRAM WILL LOOP, AND 
RING SELL ON COMPLETION, PASS COUNT MAY aE MONITORED IN THE 
OISPLAY REGISTER (11/45 ~NLY), AND IS STOREO IN ADDRESS 
1000, 

5,0 CPERATING PROCEDURE 

5,1 CPERATIONAL S~ITCH SETTI~GS 

SW(08)d LOAD POP1t/45 MICRO BREAK REGISTER WITH VALUE 
IN SW(0~"~7), (AT START OF TEST O~LY), 



5,2 

5,2.1 

PAGE 3 

~U8ROUTl~E ABSTRACTS 

SCOPE 

SCOPE IS A MOVE PC, Rl(01~701) AND STORE~ THE PC.2 IN R1 (OR 
Al1 IF THE REGISTER SET RIT IS SET IN THE PDP11/45 PROCESSOR 
STATUS WORO,) THUS, R1 fRl11 MAY BE USED AS A TAG TO 
CETERMIN~ THE ~AST TEST SUCESSFULLY CO~PkETEO, 

5,2,:? HLT 

5,3 

~LT IS A HALT INSTRUCTION AND IS EXECUTED WHENEVER A 
HARDWARE MALFUNCTION IS DETECTED BY THE OIAGNOSTIC~ THE 
40nRESS LIGHTS DISPLAY THE PC-PC.2 or THE HALT INSTRUCTION 
IF AN 11/4~"11/45, 

PROGRAM AND/OR OPERATOR ACTION 

PASS COUNT (leNT) 

THE NUMBER or pROGRAM PASSES COMPLETED IS CONTAINED IN 
ADDRESS leNT (1000), THIS ADDRESS MAY BE EXAMINEO TO 
CETERMtNE IN WHICH PASS THE ERROR OCCUREO, NOTE; THE PASS 
COUNT YS DISPLAyED IN THE DISPLAV REGISTER IN THE PDP11/45~ 

6,0 ERRORS. 

6,1 TEST ERRoRS WILL CAUSE A HALT 

FALSE TRAP/INTERRUpT ERRoRS. THE PROGRAM WILL HALT AT THE 
TRAP VECTOR ADDRESS .2. 

6,2 ERROR RECOVERY 

TEST ERRORS. PRESS CONTINUE OR LOOP TEST (SEE SEC 6,3) 

TRAP ERRoR$ • DETERMINE WHERE ERRoR OCCURRED (SEE SEC 8) 

6,3 ERROR LOOPING 

TO LOOP ON AN ERROR REPLACE THE HLT INSTRUCTION WITH A 
BRANCH BACK To THE PREVIOUS SCOPE INSTRUCTION, NOTE T~AT IF 
THE ERROR IS l~TERMITTENT THAT T~E TEST WI~L QROP THROUGH 
THE HLT AND pROCEED TO THE NEXT TEST, THEREFORE TO ~OOP THE 
TEST CONTINUOSLY REp~ACE THE BEQ ,.4 INSTRUCTION IMMEOIATLY 
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PRfCtEnI~G THE HLT wITH THE BRANCH BACK TO THE PREVIOUS 
SCOPE. 

TO LOOP TR~P FAILURES PATCH IN THE rOLLeWI~G ROU'I~E AT THE 
AO~RfS~ 1F THE TRAP VECTORI 

TRAPVECI 
TRAPVEC+2: 

TRAPVEC*4 

TR~PVEC*4 " 012716 

ADOHESS 

,",OVE 'SCOPEI 
JAOORESS TO STACK 
IADDRESS OF pREVIOUS 
ISCOPE INST, 
,RETURN TO TEST AT 'SCOPE' 

R~STORr ALL LOCATIONS AEFORE PROCEEDING TO NEXT TESTeS), 

'.~ RESTRICTIO~S 

THESE PROGRAMS MUST AE LOADED IN THE LOwER 4K or MEMORY, 

7,1 STAR'I~G RESTRIcTIoN 

ALL PROGRA~S MUST BE I~ITIALLY STARTED AT 200 A~D MAY BE 
'3T ARTEO A T A SCoPE P4STRIJCT I"N THEREAFTER. 

7.2 CPERATfONAL RESTRICTION 

"O'~E 

8.0 ~ISCELLANEnus 

IF' A HAlT OCCURES IN THE TRAP OR INTERRUPT VECTOR AREA, 
EXAMINE REGISTER 6 (THE STACK POINTER). THE CONTENTS or R6 
CONTAINS THE ADDRESS WHERE THE PC or THE INSTRUCTION THAT 
CAUSEO THE TRAP IS STeREn, 

8.1 EXECUTION TIME 

ALL TESTS TAKE APPROXIMATELY 1 MINUTE EACH O~ AN 11/45 WITH 
CORE MEMoRY, 

8,2 STACK POINTER 

ALL PRnG~AMS INITIALLY SET TWE STACK POINTER AT 5e~ 

• 



CCKSA 

r:CKSfl 

CCKBC 

CCKBD 

aCKBE 

THIS IS • TEST or THE SKT INSTRucTION AND INSURES 
CORRECT RESULT~ AND CONDITION conE OPERATION, THE 
~XT INST~UCTION IS TESTED IN ALL ADDRESS MOOES IN 
A GENERAL REGIRTER AND THE pc, 

THIS IS A TEST or THE 508 INSTRUCTION A~O INSURES 
CORREcT 8RANCHING ANn CONDITION CODE OPERATION, 

THIS IS A TEST or THE XOR INSTRUCTION AND INSURES 
CORRECT RESULTS AND CONDITION CODE OPERATION, THE 
XOR INSTRUCTION IS EXECUTED USING VARIOUS OPERANDS 
AND IS EXECUTED U~ING ALL ADDRESS MODES USING A 
G£NERAL REGISTER ANU THE PC. 

THIS IS A TEST or THE MARK INSTFWCTlOr-r: THE TEST 
EXECUTES THE MARK INSTRUCTION USING ALL VALUES or 
'N' AND CHECKS RESULTS~ CORRECT CONDITION CODE 
OPERATION IS ALSO TESTED, 

THIS IS A TEST or THE RTT AND RTI INSTRUCTIONS AND 
USES IT' BIT TRAPS IN THE TEST, PROPER STACK 
~PERATION IS TESTEa AND ALSO PROPER STATUS CHANGES 
ARE TESTED I 
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O~I(BU 

1 

uum0 
""0111"2 
m"U04 
UU06 
o III U1.l!J 
111"011112 
"80U4 
080"16 
""802111 
00U22 
9f110,,24 
0U026 
0"0,,30 
9"8032 
0210&134 
""1!I036 
"n0<4' 

flInuz 
PlU711l1 
177776 
177770 
177564 
117566 
1775'0 
1715721 

0U51!JZ 
1Il811l80Z 
1!11II11l80~ 
IIl8UU 
o QI U IIl6 
01UJ Qln 
08011112 
000000 
0Q111l816 
02J0Q1U 
nU:22 
0000~0 
UIlIQI26 
eUQlIlIr/I 
lIQ1eU2 
III II 1lIQ1 I'JIII 
rIl2IIlI036 
rIl2IllI"I!lZ 
I'Jjn~i 

• r ITLE 
,NI.IST 
.I.IST 
,,,8S 

MAINDEg-l1.0CKBA-4 PDP11/25-11/45 SXT lNST T(ST 
MC,MO,~EQ 
ME 

tTtST O~KBAA· !EST or !HE 
tCONOITION COC'S CHECM~, 

SXT INST~UCTtON 'NO INCLUOES CAT. CHECKS ANO 

I THE SX! INSTRUgTION EXTENOS THE SIGN (AS OETERMINEO BY THE IN' 
,Bn IN THE STATUS WOR~) INTO THI!: r'lEST!NATlON AOORESS, II!:·. IF' IN/ IS 
,a TO 1 THEN r~E O~STINATI0N R~SULT WILL BE -1 (ALL liS), AND IF' INI IS 
,. TO 0 THEN THE OESTINATION RESULT WILL BE 0 CALL 0IS)~ T~E CONOITION 
,COOES AR~ Arr~CTEO AS rOl.1.0WSI 
, ,~, IS SET IF' !HE AESUL,T IS('J,OTHE~WIS[ Ie' IS CLEARED 
, INI IS SET IF' !HE AESULT IS NE~ATIVE,CLEAREO Ir ~OSITIVE 
I 'e i 1S UNCHANGEC 
, ''II IS CLEA"EO-

'ITEMS NO! TES!EO BY T~IS TEST 
J 1! THAI SXT WII.I. S~T ALI. BITS !N THE PSW WHEN lis ARE EXTENDEO (EX-
I CI.USIVE or THE IT' SIT) 
JSTARTINGPROC~EOURE 
I LOAO ADDRESS 120~ 
, PRESS ~T~RI 
J STACK ~OIN!ER IS S~T AT ,~~ 
, BEI.L WILL RING WHEN TE!T IS COMPLETE 

H~!.HAI.T 
!COPEal!l:l,07211 
11'5101.1'1776 
UBREAKII111770 
TPCSRlll",U 
TPBur,in,u 
SWR.177"II 
OISPUY·l1"'" 

, •••••••••••••••• INITIAL STACK 
STKPTRllUi10 

.'" .";2 
HAIoT 
•• 2 
IoIAI.T 
•• 2 
HAI.T 
.+2 
HALoT 
•• 2 
HAIoT 
•• 2 
HAI.T 
•• 2 
IoIAI.T 
,.2 
HAl..T 
,.2 

'MOV PC,R1 
tAOORESS 0' PRO CESSER STATUS WORD 
tAOOR£SS 0' MICRO BREAK REGISTrR 
iAODRESS Qr TEI.EPRINTER CSR 
J.OCRESS 0' TEIoEPR!NTE- BurrER 
iAOORESS or CONSOLE SwITCH R~G!STER 
J.OORE~S or OISPLAV R[CIS'rR 

PO!NTER;Z51l1111 •••••••••••••••••••••• 
ifNITl.L STACK POINTER 

r'! 
~ .... ,,;. 



11113IZ1QJ<42 0UIIIIZIQJ 
0000<44 1Zl1i!I011146 
1211311112146 IIJUQJIZIIII 
0000'21 iZll/IlIlIIJ'2 
o III 0IIJ 52 lIJillIlIIJ00 
1111/1 I'lI1J 54 1IJ1II1IlIIJ'6 
IIJUI1I56 t!II/II1Ifill/J0 
0111006111 121011111162 
1211/1 0IIJ 62 1IJ011J11I1IJ0 
121111011164 1Z10U66 
1ZI0006{> 121111121 IllIZI 0 
1ZI0007111 IZIUIII'2 
12100072 IIJU011l11J 
1110011114 IIlI/IU16 
111111 007 {> 1IJ0U00 
0011J1iZ1111 IIJUUl2 
121111011112 IIlIIJIIJIIIU 
1211/10104 UIIJUl6 
1Z11112110{> IIJUI/IU 
IZII/1IZ1 11 1/1 t!II/IQl112 
1ZI11l1'J112 01Ufill/J0 
121l1li3114 1IJ0211U 
IZIUH6 0UIIIIZI0 
1ZI1/111J12111 011J2I122 
1Z10ra122 lIlaun 
11100124 1IJ1II1IJ126 
1211110126 mfill/Jne 
"0013111 1IJ00132 
1110111132 mUI/lU 
000134 00121136 
000136 0jJU0jJ 
11101Z11~0 U2I142 
0111211~2 00U01/1 
011l1'J1~4 1Il1/l0146 
011l31~{> 1IJ0UIIJI/I 
1IJ11lIZI1'11I 0001'2 
01210152 lZI0un 
011121154 1IJ1U1'6 
IZIU1'6 2'IUU0 
IZIU1~0 l/1li8162 
1ZI11l1'J1~2 1IJ0811U 
011l1'J1~4 IIJU1U 
"il01~{> IIJUIIJ011 
121001711 l/1li0112 
000172 I1IUU0 
12100174 I1Ii1Ql116 
"00176 IIJ(UIl00 
0UZI1lIi!I 1IJ0132212 
000202 tIJ2I0flJ0IIJ 
01110204 11101112")6 
1211110206 121 Ii!IU Qlrb 
1210021000111212 
000212 1IJ00flJU 
01i!1!1l214 0U2U 

HAL.T 
,+2 
HAL.T 
,+2 
HAI.T 
,+2 
HAL.T 
,+2 
HA!.T 
,+2 
HAL.T 
,.2 

101 AI. T 
,+2 
HAL.T 
,+2 
HA!.T 
,.2 
HAI.T 
,+2 
HAL.T 
,+2 
lolA loT 
,.2 
HAI.T 
,+2 
HAL.T 
,.2 
HAI.T 
,.2 
""loT 
,+2 
HAL.T 
,.2 
"'AL.T 
,.2 

101 AI. T 
,+2 
HAI.T 
,.2 
HAL.T 
,.2 
HAI.T 
,+2 
HAI.T 
,+2 
IoIAI.T 
,.2 
HAI.T 
,+2 
HAI.T 
,.2 
HAI.T 
,+2 

11-rE:S.i72 23146 



MAINOEC-11-0CKiA-A POPI1/2'-11/4' SXT tNST TEST MACY1i, U6 11-r£8.72 23f~6 "'AGE :5 oelCeu 
889216 e808n HAI.T 
1IJe~228 8ee222 ,+2 
e80222 8i111Je1lJ8 ~AI.T 
eQl8224 011'0226 ,+2 
080226 0e08'" ~AI.T 
088238 0&0232 ,.2 
080232 0& IIJe "21 ~AI.T 
eU234 800236 ,+2 
en236 I1J08SlIJiI ~AI.T 
800248 800242 ,.2 
1!l&l02~2 11JII'0U8 io!AI.T 
en244 011'82"6 ,.2 
1!l002~6 "snn ~AI.T 
0002'21 "2182'2 ,.2 
l!lellJ252 90802111' ~AI.T 
0&102'. 0011J2'. ,+2 
1lJe0256 I1JII'UU ~AI.T 
1!l&l02621 0Q11!l262 ,.2 
02102~2 021001')8 HALT 
0082~. 800266 ,.2 
0002~6 n0011J11J ~A\.T 
0&02721 011'0272 ,.2 
1!l00272 0&urn ~A\.T 

0210274 000276 ,.2 
0210276 neull' ~A\.T 
1!l1!l03021 "2103"2 ,+2 
0210302 IIJ0S0L'Je IojAI.T 
1!l&l0304 nS306 ,.2 
l!le03e6 0e81ue H'I.T 
021111310 80SU2 ,.2 
0210312 011'8eU HA\.T 
e8121J14 1lJe1lJ316 ,+2 
001!1316 00seu IoIA\.T 
eeU28 0B0J22 ,+2 
000322 00UU HA\.T 
1!l00324 US326 ,.2 
1!l00326 "0u"e HA\.T 
1!l8U3e 1IJ011J332 ,.2 
0210332 11J0UU ..,A\.T 
0011J334 880336 ,+2 
I!lUH6 00S0I')iI H.\.T 
111003421 0210342 ,+2 
"In~2 Sile0Si1 HAI.T 
1!l2lUH 001340 ,.2 
nn~6 "I,eu 101 AI. T 
0111113'0 0111un ,.2 
0210352 uun HA\"T 
081213'4 01en6 ,.2 
est3'6 SBflBlle io!AI.T 
021136, '0U62 ,.2 
e"n~2 s,een MA\.T 
0211364 0f/1U66 ,+2 
0813~6 eeSil0J HALT 
08031J 0f/IfJ372 ,.2 

() (;", t*'\ 
\. ..•. ) 



11100372 011101110111 
1Il0!ll374 011l1213'6 
1Il1ll0376 01111211!100 

0Z1!1I11"HD 
III III 0 III III III 0111121167 01211634 

1210!1l2121111 

0QJU0QJ 
IIlIIIU02 
I110U III 6 
I110U12 
0121U2fll 
IIlI2IU26 
IIlQJU3121 

12IQI:I.I/l36 
IIlIIIU~1II 
IIlQJU~4 
IIlIIIU~6 
IIlIIIU5f/1 
0111U52 
III III 1111'4 
III III U56 

IIlIllU~1II 
IIlf/l1lll62 
01111111~4 
IIlIIIU66 
l2IQIuh 
III 11110; 2 
IIlIIIU76 
I!IIIIUIIlIiI 

IIlIIIUI!I2 
0111 UI!I 4 
111111 un 
IIlIIIUU 
001114 
I!IIIIU16 

"'" 121 0rIJ III 
0U20111 
0111121167 
I2II11UI2II11 
I!IIIIUI2II!I 
121 III 51i16 7 
0:1.271216 
12116737 
12132737 
0f1J14121;s 
113737 

I2IU70:1. 
12I:1.271211i1 
12111121277 
I!IU25111 
121111671211!1 
1211!157Q11i1 
12111114121:1. 
I211i1I2II!II2II!I 

12Il.i!J71212. 
1211115ura 
121111121257 
01110271/J 
12111167 III I/J 
0Ulil27 
1211/114121:1, 
I2IlUf/ll2Il/J 

I2IU7121:1, 
0U7n 
I2IIIIIIlUI/J 
QJI/J67Q11i1 
1811110:1, 
0ueu 

0f/1U2e 0U7121:1, 
0IIIU22 u!Jen 
I2IQIU24 0111027111 
I!IIIIU26 U67n 
01111130 1IU40:1, 

177772 
Ulll501l1 
177762 11757111 
QJI/J1!I4U 17757111 

17'57111 17777111 

171777 

177717 

177777 

ICNT. 
STlRT I 
BEGINI 

, TEST 

, TEST 

, TEST 

,pi1J 

JMP 

,12U 
JMP 
"un 
1 
CI.R 
MOV 
MOV 
BIT 
BEQ 
Mova 

THAT WHEN 
SCOPE 
MQV 
sec 
CioN 
SXT 
TST 
IItQ 
HIoT 

THAT WHEN 
SCOPE 
C~R 
CCO 
SEN 
SXT 
eM" 
IU:Q 
HIo! 

THAT N I~ 
SCOPE 
MOV 
CioN 
5)(T 
IIP~ 
HIoT 

.~. 

UTili' 

START 

leNT 
UTKPTR. X6 
leNT, ,*,0 UfIIL.AV 
'411I11,'*SWR ,+u· 
USWR,iII,U8A[A1< 

N IS CI.EAR SX, 

DEST 
DEST 
,+4 

,·PUs eOUNT 
jC~EAR PASS COUNT 
iS~T STACK POINTER 
,DISPLAY PASS COUN' 
iL~AD M1CRO BREAK REGISTER' 
IBFlANCIoI IF' NOT 
iL.OAD MiCRO BREAK WITH SRIII.7 

CLEARS THE OESTINATloN 

~SET ALL. CONDITION CODES 
iC~EAR N 
iEXTENO N BIT (0) INTO DESTINA'ION 
iO!STINATlONIU 

lOfSTINATION OTHER 'HAN I!I 

N IS S~T T~AT SXT SETS ALL. BITS IN 'HE OESTINATION 

DEST 

DEST 
DEST, '-1 
,+4 

iCLEAR ALL. CONOTION COOES 
isn N 
iExTENO N BIT C2.) IN'O D~STINA'ION 
iotD ALL BITS SET IN DESTINATION 

iO~ST1NATJON OTHER fH~N 177777 

CLEAR A,TER SXT EXTEND! ~,s INTO T~E DESTINATION 

OEST 
,+4 

,TEST THAT N IS SET A'!ER eXT ~XTEN05 i/S INTO THE DESTINATION 
SCOPE 
C~R DEST 
SEN 
SXT OUT 
BM i ,+4 



'11011 32 3Q1mUQI IoI1..T 

JTe:ST THAT SIGN [)(!END~ PRep£R",y .rTER A MOVE INSTRUCTION IN SET) 
21/11134 11'20973. SC~P£ 
0Q11136 IIlfJ'QllIJiI C~R OEST 
I/Jm11 4Q1 m12767 1'1777 17777~ Mav '·~'1·2 
0Q111~6 "'fJ67I/JiI SXT OEST 
0Q111'QI "-'2n27 1717'7 eM; otST,'-1 
U11 S4 IIJfJ14U atQ ,.4 
'1101156 3UQII/lQl HI..T 



0011621 
001162 
001166 
001174 
0"U76 
0"1202 
021:1.204 

010701 
121127U 
12112767 
111116700 
Un27 
QlIIJ1401 
1210 I!J0 QlIIJ 

0"U0, 00,,,0" 

177771 
0210000 17777~ 

o 210IZ1i1l 0 

00121" 00'061 000226 
0""2~4 1"'167 0012122~ 
00122" r/II1l6700 
001222 022700 177771 
0211226 001401 
0"i23" UQlIIJU 
0U232 010701 

0211234 0U,,1IJ2I 
0""236 11'361 00020" 
001212 006711J21 
0"12 44 02210" 177777 
0012'" 001401 
0211252 QlIIJQlIIJ00 
00U'4 12110701 

011:112" 00'fUiI 
0'12621 1'6767 ",,1111'7 1II"1111'~ 
"""266 11J216711J21 
011270 02271210 177777 
01U214 011401 
0,.276 0UUiI 
00131110 "12171211 

011J1J02 QlIIJ!50U 
011J1304 116767 12Ii121134 11121111133 
""1J12 "IU711J21 
011314 0227"iI 1777" 
2101320 111181401 
011J1322 I!lII!lIIII2I 
0QJ1324 12110701 

0""326 0127111i1 171717 
011J1332 146167 011J1Il1111!5 011J1II111l' 
01U3411J IIlfil67U 
011J1342 211'7'1 
0I1J1J~4 11101401 
021U~6 0UUI 

, TtST THAT SIGN 
SCOPE 
MeV 
MOV 
SXT 
CM; 
fltQ 
HI.! 

tXTENO~ PROP£R~Y ArTER A MOVE INSTRUOTION IN C~EAR) 

*-1,OEST 
U, ,.2-
OUT 
CEST,n 
,.4 

ITEST THAT SIGN tX!END~ PROPER~Y ArTER VARIOUS BYT~ INSTRUCTtONS 
INOTtl THESE TESTS MUS! BE RUN SEQUENTtA~~Y OR TEMP & TEMP.2 MOST 
IBE MANUAI.I.Y I.0AotO BE~ORE STARTiNG THE TEST,THE COMMENT AT THE BEG
.INNING O~ THE TEST SHQWS eONTENtsor TEM~ & TEMP.a~ 

CI.R 
CI.R 
COMB 
SXT 
eM" 
SEQ 
HI.! 
S;OPE 

C~R 
OECB sx,. 
eM; 
BEQ 
HI.! 
S~OPE 

CI.R 
BlSB 
SXT 
eM; 
etc! 
HI.I 
SgOl'E 

CI.R 
Mova 
SXT 
CM; 
BEQ 
HI.! 
SCOPE 

MQV 
BICB 
!Xi' 
TST 
stQ 
HI.! 

otST 
TEMP 
TEMP+1 
oEST 
'·l,OEST ,.4 -

OEIT 
TeMP 
OUT 
'·1.0E~T 

I·~ 

OEST 
TtMP+1,TEMII+2 
OUT 
'·S"OEST 
,+~ -

OUT 
TEMP+2,TEMI'+3 
OUT 
'.i,OE~T ,.4 

,.s"OnT 
T£"'I'+1,1£M'+3 
OUT 
OUT , .. 

IC'EMP.1),CTEMP)/Ct£MP.3),ITEM~+2) 
i'~71? .1 
illl;011. '1 
,'.1,0/', ? 

tERROR I stGN EXTENO rAtLtO (N~t) 

,.i,0",? 
,.i,-l/?" 

t£~AORI stGN EXTENO rAILED (Nwi) 

,.i,-l/?,' 
;.{;-1'·".s, 

J.I,·1~',.S, 
,.i,';'1J.1,-1 

J.{,-1~.1,·1 
,.{,oo1/r1l,.S, 

i' 



IZIS135·S ~1IZI71Z11 

IZIZ1352 1Z11271Z1S 177777 
IZIZ;I,356 IZIIU'261 
0Z136Z 1Z5567 IZIZIZIZ,7 
1ZI8136~ 21(U71Z1Z 
0Z1366 I1lZ57211/J 
U137S 1ZI1/J141Z11 
0Z13'2 IZI2IQJzn 
081374 1ZI11Z1701 

01Z11376 1Z11271Z11/J 177777 
1ZI1ZI141Z12 1Z5261 1ZI1ZI1ZI1ZI34 
IZIQI1406 IZIZ671Z1Z 
1II1ZI1~U 1ZIZ571Z1Z 
01Z11412 gru~1ZI1 
0Q11414 IZIZIZI0I!lZ 
01Z114U 1Z11IZI711l1 

1IIIZI142S IZI 127 IZIIIJ 177777 
111211424 11/J5167 1Z101Z111114 
fIJ I/J1 H IIJ IZII/J6 71Z1Z 
U1432 lZIe57IZ1Z 
1Zl1U434 IZIIU 4 1Z14 
0Z1436 nlZlZlZlz 
0Z1441/J 0U71Z11 
0Z14~2 lZIelZliJlZIZ 

1ZIiJ1446 
flJ1/J14'Z 
1II1/J1454 
01Z11456 
flJe146.1/J 
01/J14~2 

011J1446 

1Z112171Z11 
U271Z1Z 
1ZIZ1ZI251/J 
U6711J11J 
IZIZ141Z11 
IZInl/Ju 

Zru4~~ (/!U701 
0U4~6 IZIlnl/JU 
"1IJ147Z 2IIIJZ27Z 
"U412 U671Z1Z 
IIIZ;'474 U11Ul 
0Z1416 IZIQlIZIQlIZIZ 

1ZIZ1,IZIQI 
"'15"2 
IZ1I1504 
01Z11511J6 
11J8UU 

IZIU7(/!1 
UQl251 
U611!11/J 
U3IIJ01 
nun 

177777 

TEMPIZ 

ITEST 
HI 

SCOPE 

MOV 
SEC 
ADCB 
SXT 
TST ,to 
"'~T 
SCOPE 

MOV 
tNCB 
SXT 
TIt 
Bta 
"'\"T 
SCOPE 

MOV 
COMS 
S)(T 
TST 
eta 
"'~r 
S~OPE 

••• +2 

THA! i! SIT 
S~OPE 
MQV 
CI.N 
SXT 
ato 
"'I.! 

TtMP+l 
DEST 
OUT 
,.4 

"1,OE~T 
TtMP 
DEST 
DEST , .. 
•• 1,Ot~T 
TEHP+2 
OUT 
OUT 
Ti! 

,.l,-l/l11,d 
I sn CAR~¥ 
.1ZI,-1I2),-1 

.Z;-1/fJ,-1 
IQI~IZI/Zt-1 

IERRORI SICN EXTEND 'AfLtD (N'0) 

IZ;IZI/IZI,-l 
jl/J;IZI/IIJ,Z 

IS SET ArTER !XT ~XTENOS IZIIS 

hl,OUT 

OEST 
,.4 

IClEAR N 
iE~TENO N BIT IZ) INTO oeSTINA'ION 
iBRANC", l' ~ IS SET 
Ii! NOT SE' A'T~R IIJIS WERE ~XTE~OEO 

,TEST THAY i! BIT IS C\"~AA ArTER !XT £XTENOS l'S 
SCOpE 

,TtST 

CI.R DeST 
!lEN 
SXT OEST 
aNt ,.4 
1011.1 

THAT TIo4E 
SCOPE 
cee 
SXT 
ace 
Hi.! 

CARRY BIT (e) IS UNeHANCED BY SXT IC.IZI,N.~) 

iSLA£R ALL CONDITION COO£S 
.EICTENO SICN 
ia-ANC~ I' CARRY IS CLlAR 
JE~ROR C._RV SET 

o 



~ .~ ~ 
,", 

MAINOEc-l1-0CKBA-A 
OCKBAA 

POPhn'-11/45 SXT INST TEST MACYU ,636 l7-n:B.n 23146 PAGe: a 

2101512 211217U SCOPE 
12101514 2IiI2I2!57 cec 
21 01516 210121270 SEN ,CiI".N'1 
2101520 006700 SXT OUT ,EXTENO SIGN 
12101522 Ul30r111 BCC .... 4 ,B"ANCH U' CARRY IS CL.E:AR 
2101524 00001110 H~T IDARORI CARRY SET 

, TEST THAI THE CARRY lilT IS UNCHAN~EO !!Y SXT ee'l, Nd) 
0"1526 21107211 SCOPE 
I2I11J15311J 2100257 cec 
I2I11J1532 2100261 SEC ,ell.N." 
""1,34 2111J6721Z SXT OEST iEXT!:NO SlF'N 
I2IU5~6 11/134212, BeS ..... iB~ANC~ tr CARRY IS SET 
""15~Z eI"I!IIlI2I0 '"'~T iEFlRORI CARRY CI.E:M~EO 

I TEST THAT CAR~Y IS UNgHAN!;EO BY sxT ce.1.N·n 
l2lru5~2 212,0701 SCOPE 
"11J3. 5 <44 12100277 S~C iCil1.Nll 
"11J3.5~6 U670Z SXT OEIT ,EXT£NO SUN 
00U'I1J 103401 Bes , ... 4 'BAANC~ t, CARRY SET 
011J3.552 00UU HI.T "EARORI CARRY CL.EAREO 

, TE:ST THAT THE v BIT l~ CI.HREO BY SliT eVI0,N,I2l) 
"01554 2110701 SCOPE 
2Il1Jt556 12li/212'7 cce ,VIf21.Nitf21 
"11115621 12lIlI6712l1l1 SXT O[5T ,ExHNO SI('lN 
2I11J15~2 121211102, BVe .... 4 'B"ANC~ I' V 15 CI.EAR 
2IIlI15~4 UI2lIlIClI0 HI.T ,EIIROR I V SET 

I1£ST THAI V 15 CL,UREQ BY sx" (VIi!I,NI{) 
"0U~6 010701 SCOPE 
"01'~0 011102" cee 
"11)1572 21021270 SEN ,ViIf2I.N'l 
fIl11J1514 2106721i1 SXT OUT jExT!:NO SIGN 
fIlU,76 U211J12l1 Bve , ... 4 ,BAANCIo! Ie v IS CL.UR 
fIll1JUf2I0 ClIU0I2l0 HI.T itRRORI v SET 

I n:ST THAI v l~ CI.EAREQ BY sx" (Vd,NIIClI) 
"U602 0U701 SCOPE 
2IIlI16"4 00212"7 sec 
"llIh06 0U2U C~N ,C'1,Nil2I 
"0UU 00671110 SXT OtST ,ExTtL.O SleN 
0UH2 U2i102, Bve .... ~ ,'BIUNNOH IF' v tS CL.E4R 
"1111614 1211111000 M~T ,'EI'ROR I v SET 



,TEST THAT V IS C1.EAREO BY SxT U:d,N a 1) 
0(U, 616 0UJ701 SCOPE 
"01620 2180277 sec iV.l,N11 
001622 U67U SXT DtST ,EXT£NO SIGN 
"U62~ . U21'.l"~ Bve ,.4 'B"ANC~ t r v IS Cl.tAR 
001626 o £I U 00 1011. ! iE"ROR! v REMAINED SET 

UIIJIIJ07 OESh"7 
,TEST THA! SIGN £XTENO~ INTO R7 (Nd )0, 

0016~0 m1f/l701 S~OPE 
00U32 U11J2!!7 CQC iNd 
0U63~ I1JQl6711J7 SXT OEIT ie;xTE:NO mlS INTO THE PC 
"016~6 i1J000Z0 HL.T iE"RORI PC S,",OULD/VE GONe: TO 0 
0016<11 i1J011J4m2 SXTI1J7. BR MaDU7 

001642 OEST", 
i1J016·~ ,,', +2 

0U6~4 ~ £I un 10EST. 0 
ITEST DESYINATION HQOE 67 

02116~6 0121701 MOOE61. SCOPE 
"01650 I1JQI'067 177766 C~R DEST 
"0165. I!lQl1ll27Q1 StN ,'SET N 
001656 006767 177760 SXT otST iEXTEND 115 INTO DEST 
"01662 1!l26727 11'''4 177711 CM~ OEST, '-1 1010 l'S EXTEND 
0Q1167Q1 "'1401 BEQ ,.4 
U16'2 "0U1!l0 Hl.! ;1 ' 5 rAIl.EO TO EXTEND 

I TEST DESTINATION MODE 27 
001674 01121701 SCOPt 
"1113.676 U51iJ61 0U011J4 Cl.R MOO£21 
U1702 0"0270 SEN isn N 
"0171114 QJfI6727 SX! ("+ iEltT£NO 1'! INTO NUT LOCATION 
"111171116 un00 MOOE27' III 
nlH0 0U727 177772 17"" CHili MOO£27,'-1 ioto 1'5 EXHND 
"1U716 01U411l1 8£Q ,.4 
0111172£1 1Il0U00 "'~T 

, TEST DES!INATION MODE; 37 
0Ql1122 01070~ SCOPE 
0Q11724 012137 171,.,7 IU642 MOV ,-So'-'QUT 
"'a.732 ",,1Il2'" clot N iC~EAR N 
1111/11734 0116137 001642 IXT ' .'OEST itltTENO "'S 
0'P~21 023727 I1JUU2 11J"IIJUQI CMP ,*OEST,,' 1010 lIS EXTEND 
011P~6 U1401 SE:Q , .. 
"'17!i1lJ UU"" "'IotT 

ITEST OESTINATION MOOt 77 
0011'2 I1JUl701 sQOF'£ 
U17'~ (')12167 IIIJ164~ 11766QJ MDY 'IOEST.o£5' 
0U76.2 I1JU717 177717 11'652 MOV .-l,'OUT 
"117721 ""0U" Cl.N 
012,772 "06117 177644 UT .OUT 
0QJ17'6 027127 177640 UfJ1IJ2!111 OMIi 'OUT,-IIJ 
0022104 0U401 at;Q , .. 
~ F~ 

'\ j 0 



~ ~, ~ 
I. ~' 

MAINOEC-ll-0CK9A-A POPil/25-11145 SXT INST TEST MA~YU,61U 11-HB.72 2:5,-6 PAGE 1'" 
OCI(BAA 

rlllII2 01116 0111I!lUill IoII..T 

,TUT OE5!lNATiON MODE 1 
r110UUJ 011!l702, SCOPE 
U2012 rIIU700 UUU MOV 'MOCE1,X0 
r11020U 01i15U~ CI.A X2 
rllIIIU2111 """2U nc 
rllIIIU22 005602 SBC X2 
U202. ""67U SXT ( III ) 
U2026 1!l~2767 11'1717 I!lU2H CM~ .-"MOQE1 
rll0zn. 2111402, BEQ ,.' 
rll02n6 UUU IoI~T 'E~RORI INCORRECT RESUI.T 

• TEST DESTINATION MOOtZ 
rll1IIU-0 I!IU71!l1 SCOpe: 
00U~i 11J115111'6 CI.FI -(6) ,SET y' S'AC~ WITIol 'NEW' STATUS 
rllIIIU~. IIlU7'6 0111211156 MOV "MOO£:2. w (6) JANO NEW' PC 
011120 5 111 211271112 l2111Jun MOV *MOOE1.X2 
rll1IIU'4 IIlfUlua FlTI 
0111211156 U67ZZ MOOE21 IXT (2)· 
III III 21116111 !/lEI' 761 I2IIIJ III 234 Tsf MaDEl 
rll1II20~4 U141111 aU ,+~ 
UU~6 IIlUIUIII ~I.! iEIilFiORI INCOFlRtCT FltSUI.T 
01112111121 02271112 l!lil2322 CI1f' IIIMODU·Z.1C2 ic~tCK AU,O-INCRtMENT 
0111211114 111111141111 SEQ ,.' 
rllIIIU76 1!l8UI!l8 ~~! it~RnFlI AUTO iNCREMtNT 'AI~EO 

.TUT DESTINATION MOOE 3 
211112138 21112171111 ScOPE 
rIII1JZ132 11112761 rllillUn IUllliUJ MOV .MODE3.MODU 
0111Zl,U 1II1271!1a uun MaY 'MODU,U 
082114 IIIU27e lEN 
0fUU6 iJl67U IXT .CZ)· 
01112128 11122761 1717'11 1111111117~ CM' h1,MOQU 
U2126 iJl1401 a,Q ,+' 
U213111 nun ~I.! .',"RORI INCOFlFlCCT RtSUI"T 

.TEST OESTINATION MOD£ 4 
l1li2132 "111701 sgoPt 
0212134 0U7U U2Ui MOV .Moou,n 
011121~8 012761 1717;7 IIIl!11!lua MOV h1. MOQ£1 
2II!lU~6 U'861 UlIIl'III CI.FI MOOU 
011121'2 n'7'~ SlCT -C3) 
011131'4 un61 elBllll'lII Tlr Moon 
"lIIh6111 ".11411 ItQ ,+4 
UU62 0.18". I-II.T iERRORI lNCOFlRECT RESUI.T 
0112164 I!l2Z7III~ unn CM' "MODU-2.U iCHECK AU'O-OECRtMENT 
02121711 111'1401 SEQ ,.4 
rIIf/l2112 I118I18I!l111 ~I.! iE~ROFlI AUTO-OECREIo1ENT rUL:EO 

I TEST DESIINATION 1100£ , 
UZl,74 121111701 SCOPE 
rIIf/l2176 2112767 U23U e0111U MDY .MODE1.MOen 
r1102234 2112104 IIIUU4 MOV .MOO£3·2,,,. 



002218 00t21R! 
012212 lllil67'4 
0a2214 022767 177777 001ll07~ 
002222 0014il1 
flil2224 fIJ"QJUiI 
002226 02211ll.. 11102322 
002232 0i1141ll1 
0i12234 lllil0fJ0fJ 

01/12236 010701 
002240 01270' 11102322 
002244 lllil6765 177776 
002250 00'767 000044 
0022;4 081401 
002 2; 6 "Beil 0i1 

00Z26e 111107 III 1 

SEN 
SXT 
CMiI 
BEQ 
H~T 
CHI' 
BtQ 
1oI1..! 

'a(4) 
*-1,MOOE1 
' •• 4 -

,TEST DESTINATION ~OO~ 6 
SQOPE 
MOY *MOD£3,~, 
SX'I' -2(" 
rsT MODEl 
B~Q ,.4 
HI.! 

'TEST DESTINATION MODE' 
s~opE 

002262 11112767 1"777 
00227i1 012704 1"77" 
002274 012767 "0Z32i1 
0i12302 0i167'4 IllfJ2332 
002306 005767 0"0006 
I2IiI2312 01111401 

0,,0030 MOV *-l,MOO£l 
MOY '.U.X4 

12100020 MOY *MOO£1'MOO~3 

00Z3H 0i1U0t 

SKT .MOOE3.10(4) 
TST Moon 
BEQ ,.4 
H~! 

0r/J23U 0i11214"2 Sf! , •• 
0n3211J flJil00U HOO£1. 0 
012322 QJill2ISIZII1J MOO£3. fJ 

i£~RORI INCORRECT ~ESULT 
iCHECK AUTO-OECR£MeNT 

,ERRORI AuTO-OECREMENT OEPeRREO FAILED 

'-ERROR I ! NCORR£CT RESULT 

iE'ROR INCORRECT RESULT 
;GO TO NEST TEST 

,T£ST CONDITION CODES ~H£N 
,N-0.iI!!1.V I 0,C;l!!fj 

THt DESTINATION MODE IS NOT 21 

0a2324 
2102326 
012334 
00n36 
21U342 
2102346 
212123;2 
21QJn;4 

002356 
U236a 
21i12366 
211/12372 
11IR12400 
flU402 
2102406 
012412 
0124~4 

010701 
11112767 
0'02" 
0tU761 
0U701 
0227eil 
fJI14U 
ua000 

01f1J 7 III 1 
2112767 
012782 
012767 
0il6712 
016701 
0227". 
0i1H"1 
000101 

171777 177764 

1717" 
17'43i1 
"iHlla04 

177777 177732 
U2U0 
0'0013 l"3?,t 

1":s7tIJ 
211010' 

SCOPt 
MOY 
C~C 
IXT 
HOV 
CM" 
B£Q 
HI.! 

,Ne0,Zll,v"e,C·l 
SCOPE: 
MOV 
MOV 
MQY 
SXT 
MQV 
eM' 
8tG 
HI.! 

,Nll.iee,V el,e-" 
S~OPE 

MODEl 
PIW,'" 
'4,~2I ', .. 
"·l,MOO£1 
*MOOU;X2 
'~.PSW 
ell 
PIW,XII 

'" "" ,+4 

(~~ 
'- ~ 

it~RORI INCOARECT CONDITION CO~ES 

'E~RORI INCORRECT COND!T!ON CO~ES 

o 



211/12421/1 
211/12424 
211/12431/1 
1!l1/lZ436 
211/12441/1 
1!l1/l24~4 
I!lU451/1 
211/120452 

011124'4 
211/124;6 
011124~2 
211/12466 
211/141474 
0111l!4' 6 
211/125212 
01112506 
01/12511/1 

1!l1/l25~2 
211/1 2!5S. 4 
211/12522 
211/12524 
01112531/1 
211112534 
01112536 

III 127 IH! 
1!l1/l'1/I67 
2112761 
l!liJ6722 
I!lU71!l21 
11l2271!l21 
n141!l~ 
""lUlU 

I!lU7U 
1!l127 III 2 
0UI/I67 
11112767 
1/1i1674Z 
IIIU71/1i1 
11122701/1 
1111/1141112. 
1II1/I101!l1ll 

I!lU71111 
012767 

""1112" 1/116761 
IiIU70111 
U1U2. 
UIIJI/II/Ilil 

1111/1254111 ""'267 
211112,44 1!l26721 
11111125'2 1111/11412 
01/125;4 ""11161 
111025621 0202761 
211112,66 U'761 
I!lllJU72 UU', 
01112514 1112031112 
211112601 11Ji1141/l4 
IIlllJUIII2 2114712 
III 1112 61114 I/IiIIIJ 2 4111 
I/JIIJUIIl6 1II11J248 
2111126121 l1l2I1124111 
1Il2l26U I!lllli'? 

1/IiI1IJ1/I1II1 

I!lnJ2IiI 
1776'" 
1!l1/l1!ll/l16 17'341/1 

175J32 
PJI/I1/l1/J1" 

1!lf/l2322 
17'632 
0"21017 17'31112 

17'274 
l1li21011 

lIIiIQI3!J7 1 "2'~ 

115246 
11'242 

176234 
HUn 1.,7777 

176226 

MOV 
C",R 
MOV 
5)(T 
MOV 
CMp 
SEQ 
"'",T 

INI1,i!II/I,VI",C-1 
SCOPE: 
MOV 
e",R 
MOV 
5)(T 
MOV 
eMP 
B£:Q 
"'~1' 

IIIMOOE:1,"2 
MOOE1 
IIIU I PS\of 
(2). 
PSIoI,"1II 
*U,"" 
JoIt4 

*MOOE1·2,"Z 
MOOE1 
U"pS\II 
-(2) 
p5W,,,,, 
1112.1, "IIJ ,.4 

I£~RORI !NCORRtCT CONDITION CO~ES 

tEARORI INCORRECT CONDI'tON coeE5 

I TEST THAT SXT 
SQOPE 
MOV 
C",N 
SXT 
MOV 
B,Q 
HI.! 

EXTtNDS IIJIS INTO THt psw 
U!J7, I'~W. 

PSW 
P$W,,,., 
,.4 

ICNT 
leNT,III-1 
OONE 
stGIN 

iG!T & TEST PSW CONTENTS 

tlNCAEMENT PASS COUNT 

1II1/I1/l1/I1/l" 11'1/1111/1 OONEI 

INQ 
eM" au 
JMP 
MOV 
T8TB 
,~~ 
MOV ',Q 
J,R 
NOli' 
NOli' 
NOli' 
JMP 

1111, TPByr 
TI'C$R 
,-~ 
U42,U 
OONU 

iOO TO OONE I,. 11!l2l~ PASS!S COM'I.ETtD 

JIHNe; BEI.I. 
174772 

UII1II42 

" C 2) 

176164 OONE11 START 

"NO 

;WUT 'OR THE 
Iltl.l. TO RING 
jOtT OtcTA"£ MONITOR AoO~tS5 
joe NOT RETURN lr 142)11/1 
iRtTURN TO OECTAPE MONt TOR 
iAeTl1 
iOIiE"l.lV 
jA~U 
JANO REPEAT TEST 



steIN 011016 OtST • n16-2 0151'1." • 177"" DONE 0I!!2'611l 
OONt1 n2~U HI.T • UIII0111111 IQNT UUlflZ torST "1Il16H 
1'100£1 n2~2" MOOtz Je2!" MOD£27 f2117"~ MOOE3 ""2322 
MOOE67 001U6 F'SW • 17777. SCOPE • Uf/J7U STiRT Ul1/l2J2 
STJ(PTR • iJ005Q11 Sio/R • """1Il !X!,,7 U16U tEMP ""1442 
T'SUF' • 177'66 TPeSA · l"'t- u "111144~ US-UK • 17777[11 

• n2~16 

ERRORS Oe:TE~TtOI III 

r~) 
\, ' o 



MAINotc-l1-0CKeS-A POPil/25-il/45 SOB INST TEST MACY11,606 17-rEB-72 23"6 ~AG£ 1 
CCKBSA 

1 

0iHIJU0 
0SIZIU2I IIIUU2 
0SUIII2 ueeu 
Q1210U4 0l/lIIlU6 
I!IQJU06 IIIkHUIU 
0S2IQlU 111011l2l12 
00UU 0U0U 
212102114 nQJ2I16 
0Q1U16 QJUU2I 
0Q1U20 UU22 
0SU22 0UUe 
0SU24 0Uf1J26 
0neZ6 IIIUIiIU 
011JU3Q1 1II2IIIIIU 
0111U32 1112101111210 
0UI1IH IIII/IQJIII36 
0IIJ u 3 6 1110 QJ2I QJ2I 
0SU4e 01/1l1li42 
U0lll~2 nUl" 
IIIUI1I44 111"02146 
01i1U~6 ueen 
021U'0 Ulil'2 
11121011152 unu 
nU'4 n12l'6 
IIIIi1U'6 UUU 
001111~1iI 0urua 
(UIUU UtlU 
Q1UIiI64 uuu 
QIIUIllt6 111.l1li111. 
UU11/J 1Il1flJ.72 
U011172 UI,U 
I!IQJU14 081"" 
UU76 !IIII'.1111 
UIIlU' mllU2 
11I1U11112 08112101210 
0SUIIJ4 UlllU6 
0eUIII6 UUU 
UUU umua 

, T lTl.£ 
,Nl.lST 
,L.IST 
,ABS 

MAINoEg-11.0CKeB~A POP11/2'-11/45 509 INST Trs' 
MC,MQ,~EQ 
ME 

,T£ST CCKBSA- TEST or THE SOB !NS'~UCT!ON~ 
, THE SOB INSTRU~T10N SU!TRAeTS nNE 11) rROM THE R£G1STE_ S~AC!rIEO 
lAND lr THE RE~UI.T IS NOT !ERO (~) THEN A BRANOH 15 TAKEN TO T~E AOORESS 
,COR NUMBER or WOROS) ~PECtr!EO~ lr THE RESUL.T IS 0 THEN THE NrXT SEQUENTIAL. 
'INSTRUCTION l~ EXECUT~O~ 

,STARTING PROCEECURE 
, 1.0AO AOORESS-z00 
, PRESS START 
, STACK ~otNTER lS S!T AT 500 
I sfl.L. wtL.1. RING WHEN TEST IS COMPLETE 

,10 
,.2 
HAI.T 
,.2 
HAI.T 
,.2 
HAI.T 
,.2 
HAI.T 
,.2 
HAI.T 
,.2 
HAI.T 
,+2 
HAI.T 
,.2 
HAI.T 
,.2 
HAL,T 
,.2 
HAI.T 
,.2 
HAI.T 
,.2 
HAL,T 
,+I 
HAI.T 
,.2 
HAI.T 
,.2 
HAI.T 
,·2 
HAIoT 
,.2 
HAIoT 
,.2 
HAIoT 
,.2 



01110112 01/101/101/1 HAI.T 
0111011<1 0i11!1116 ,.2 
081116 3111011101/1 HA\.T 
0S012S 0iHIJ122 ,.2 
0l/J0122 "'0StU! HAI.T 
0St/J12~ 0S0126 ,.2 
0QJ0126 01/1 0111 0e1 HAI.T 
"Jl013111 eS0132 ,.2 
0111111132 021 I'll 0I1JIII i0oi AI. T 
0l/J013~ l21l/I121136 ,.2 
"111111136 01110801/1 JojAI.T 
"1111111 ~e 1211/11211~2 ,.' 
0111t/J1~2 IIJUIII0111 HAI.T 
0S11J1 ~~ 12111101t46 ,.2 
11111101 ~6 11JI/I0ellle !ofAI.T 
01U1'1II l21l/I0152 ,.2 
"1IIt/J152 01/11fJ1IJI/I Io4AI.T 
IIH/l015~ IIJIII0156 ,+2 

"" t/J15 6 0210111"" 104 AI. T 
0seHIII 021121162 ,.2 
"1II1'1l1~2 12I111121i!0e1 H41.T 
0S1II1~4 01UJ1U ,.2 
"S01~6 lIletlJlIIl2IS HAI.T 
0S11J17111 0S01"2 ,+2 
"SU72 IIlS0Sn IoIAI.T 
"1111111 H 0S1Il1'6 ,.2 
"111111176· IIJS011101/1 IoIAI.T 
01U20S III 002 I'll 2 ,.2 
01/102"2 0111011101/1 IoIAI.T 
0S11J2121t4 IIJIII"a06 1.2 
0S11J206 I'll IIISI/l 01/1 Io4AI.T 
01U211/1 "1UJ212 ,+2 
01110212 1211/1 U l21l/I HAL,T 
01UJ2H I2II/IS216 ,.2 
"1U216 ""01110" Io4AI.T 
"1/10 22111 US222 ,+2 
01110 2 22 0IIISIU Io4AI.T 
0S0224 UI2I226 ,+2 
l21l/I121226 SI/IUI'IlS i0oi 41. T 
""8230 n8232 ,.2 
"1U2!2 III IS ns HAI.T 
r!IIIIS2H 12I11J1Il236 ,+2 
0210236 0Sl2llllee H41.T 
1II'02~S etea4! ,.2 
"1/JQJ2~2 I2IUllln HAI.T 
0S02~~ "S82t46 ,+2 
011102~6 n0SU !of AI. T 
011102'S U02'2 ,.2 
"SGI2'2 l2Ie0S0e HAI.T 
"802'4 U025. ,+2 
01/102'6 "rUlU' H41.T 
"1II026S U8262 ,.2 
0n2~2 I1JIIIUSI/l H41.T 
0e02~4 SI/I III 266 ,-2 

0 ( ''\ 
J 

/ o • 



.~ 
i 1 

MAINCEC.l1.0~K3B.A PCP11/25-i1/45 SOB INST TEST MACY11,6~6 
OCICBSA 

0(110266 UUI1I(II 
QJ1!J2I27111 QJU27i 
fIln272 unu 
fIl1!J2l274 I1IU2H 
fIlU276 l1I21nn 
QJfII030111 QliH'I3111i 
fIl00302 unn 
fIl0l!1J2I4 011103216 
01!J213f1l6 021U2IrIJ 
fIl0l!1JUI 0U3U 
fIl00312 UIIIIU 
fIl01!1J14 2IfII11I316 
liHU316 UUIIJfII 
002132(11 I1I111Ut2 
001!1322 Ulflllfil 
fIl00324 21f110326 
0f110326 I!IiIUU 
0U33111 01111!1J32 
fIl0U32 2IfIIUU 
fIl0U!4 UIII336 
0021336 QJiJU2IrIJ 
01034111 011111342 
QJU3~2 0UlllU 
01110344 01110346 
UI!IJ46 2121111100 
QJ2I1!l3521 21iJn'2 
QJn352 QJU2IU 
212121354 0l1l2I3'6 
1!l(ll0356 011I11UiJ 
U13~1II I1IU362 
QJn362 nn2IrIJ 
QJU3~4 fIl01113U 
nn66 021021021 
02103121 0iJU'12 
0U372 11I111121U 
01110374 0en7. 
00111376 nun 

I1IU70~ 
0UiJU 
171776 
17'1770 
17'1". 
111566 

17"'" 17'1,.,1 

I1IU'U 
nlUI 
0U211lf11 

0(1102111(11 000167 11111121''1' 

HAI.T 
,.2 
HAL,T 
,+2 
HAI.T 
,.2 
HAL,T 
,+2 
HAI.T 
,+2 
HAI.T 
,+2 
HAI.T 
,.2 
HAI.T 
,+2 
HAL,T 
,·2 
HAI.T 
,.2 
HAI.T 
,.2 
HAI.T 
,.2 
HAI.T 
,.2 
HAI.T 
,.2 
HAI.T 
,.2 
HAI.T 
,+2 
HAU 
,+2 
HAI.T 
,.2 
HAI.T 

S~OPE"0U7111 
HI. "HAL. T 
"SWI1'117'1' 
UBA£AI(I177170 
TI'CSRI17.,,64 
TPSUF'117." .. 
5\111A1177'7111 
OI~PI.A~11'11"iJ 

1.····.··············INITI1L, 
STI(PTRIUIIIi!I 

.1111 
,IZfIIGI 
JMP START 

iMOV "c.Rl 
iAOOPESS or PROCtSSEA STATUS WO~O 
iAOORESS 0' MICRO BR~AIC "tallTrR 
iAOOAESS or TEI.EPR1NTtR es~ 
IAOOAESS 0' TE~EPRINTER Bur~ER 
iAOOAESS 0' CONSOI.E SWITCH R£G!STEA 
iAOO~ESS or CONSOl.t 01SPL,AY REGISTE~ 

STACK POINTER.0500 •••••••••••••••••• 
ilNITIAL STACK SETTING 



MAINDEC-l1-0CKBB-APOPil/25-11/45 SOB INST TEST MACV11,6S6 17·r~B.72 23,46 ~AGE 4 
OC~SSA 

e IU 0e0 
11J0Ul1J2 
e0Ue6 
e0U12 
rIlSU20 
e0U26 
rIlSU30 

21I11UU 
210""2l1li 
2105067 
"127e6 
2116737 
rllJ2737 
2I1U40~ 
113737 

177712 
21U'U 
177762 17751111 
I'IUU0 17757111 

17757111 17177111 

rQNTI 
SURT, 
StGINI 

• -Urll0 
III 
CIoR 
MOV 
MOV 
al! 
SE:O 
MOVS 

teNT 
nTKPT~,U 
JCNT,'*.Ol$'I.AY 
~U0'''~SWR ,.u· 
"~WR"~U8~EAK 

,CONTAfNS PASS COUNT 
ilNIT!~1.1i~ PASS COUNT 
iSlT STACK POINTER 
iDtSPI.AY pASS COUNT 
il.OAO MICRO BREAK REGIST£R' 

;1.0AO MICRO BREAK REG WITH SP0 • ., 

,TEST 
TUI 

THAT SOB 
StOPE 
MOV 

DoES NO! B~ANCIoI W"'~N T~E SPEcrrIEO REGISTER CRe' OECREMENTS TO 0~ 
e0U36 
e010" 
"0U~. 
"0U~6 
"01050 
I1leU52 
U105• 

UU56 
"1U060 
"" 10 ~ 2 "0U64 
rIlSui0 
301072 
rIlSU'14 
00U76 
"01100 

""U"2 ""U". 30U18 
rIlSU12 
"01114 
rIl8U16 

fIISU2S 
"'2,122 
rIlS1126 
""1131 
rIlS11H 
"01136 

010701 
"'1212l1li 
0004211 
I'IU41'12 
077U2 
eIIIU01 
0021"2l1li 

111121101 
005eu 
UQJ4U 
022111127 
11111404 
0n"lIIiI 
21i1141112 
111111216 
uun 

!lJ12I7111l 
111127U 
"11'401 
0f111l402 
077102 
01n0i1 

I'IU7f1J1 
0U7U 
07711U 
'21/1127 
U1421l 
ue0 I!J0 

"011 40 0121701 

177177 

0011~2 0127011 1110'0' 

0e11~6 21f111l 421 1 
001150 2IIJ 214 212 
0011'2 07'1I11Q1i 
"1111'4 0i1'IIU 

o 

TeB' 

TIll C I 

.TEST 
TU, 

TUA' 

UB, 
T1CI 

, TEST 
12A, 

12B' 

, TEST 
TU, 

T:sa, 

BA 
SA 
SOB 
SR 
1oI1.! 

THA! SOB 
SCOPE 
C~R 
SR 
CMP 
ItQ 
HIoT 
BR-
soa 
MI.! 

THAY SOB 
scoPt 
MOV 
aR 
alii 
SOB 
"'~! 

THAY SOB 
SCOPE 
MOV 
SOB 
CM' 
BEQ 
H~! 

*l,U 
TIIB 
TIC "',,-2 
T1A 

BRANCHE~ WHEN Rill 

'" T1B 
JCIII,~·1 
T2A 

TZA 
'UJ,TlAA 

II.OAO ~0'1 
,GO 00 SOB INSTRUC'ION 

iSOB SIoIOUI.O NOT BRANCH 
ilio TO NEXT TEST 
,~~ROR SOB B~ANCNEO 

BECOME! N£CATIVE~ 

iGO 00 SOB INSTRUC'ION 
twAS Re OECREM~NTE01 

iE"RORI SOB PAII.EC TO OECR£MEN' ~~ 

iSoe SAoU~O BRANCH 
iE~ROR SOB rAI~£c '0 B~ANC~ 

BRANCHE~ WHEN Re oors NOT CtC~EMENT TO ~ 

n,u 
T2B 
TU "',,-2 

iAh2 
,GO 00 SOB INSTRUctION 
iGO TO NEXT TEST 
iSOB SHOUI.O BRANCH 
fERROR soe rAl~EO '0 BRANCN 

DECREMENTS ql TO e ~ROprRI.Y~ 

u,U 
u,nA 
",,121 
TH 

II.OAO lIta 112-
,SOB SHOU~O NOT BRANCH 
i01D SOB O~CREMENT R~ TO 'II' 

iSOB otc NOT O~C~EMENT R~ TO II ~ 

,TEST THAY 508 BRANCHE! WNrN R~ fS DECREMENTED ANO BECOMfS ~ostTIVt. 
THI SCOPE 

MOV 

14B I 

BR 
SR 
SOS 
H~! 

(:~ 
\, 

il.OAO "0 SUCH TH4T WHEN DECREMENTEO 
ilT BECOMES POSITIVE (077777) 
tGO DO SOB INSTRUCTION 
,GO TO NEXT TEST 
~sos SNOU~O BRANCH 
,SOB '411.[0 TO BRANCH 

o 



,TEST THAT SOB DECREMENTS ~f/l PRO~E~~Y WHEN R0~1f/lfll0f1lf/l 
1Il011!56 IIlU7f1l2, T5A. SCOpe: 
1Ilf/l1160 1Z1127Qlf/l UlIZIIIl Ql f/l /olOV *11Z111lf/lU,~1!I il.OAO Rf/l!lllZ1f/lflll!lfll 
1Il1!l11~4 IZIU4f1!; BR 15B tGO 00 SOB INSTRUCTION 
fIlnl~6 (IJ Ii! fIlf/l 21 rJl71777 TSU' eM? XfIl, *77777 loto SOB DECREMENT R0? 
fIlU1 7 Ii! rJl014Ql4 BEQ T6A ,GO TO NEXT TEST 
fIlU174 1ZIf/l0f/l11J0 H~T iERROR SOB DID NOT DECREMENT R(!I 
fIlf/l1176 IZIf/lIIl4r1.11i! SR T61 iGO TO NEXT TEST 
fIlU2f1lf/l 0771!1f1l6 T5B. SOB "fIl,15U ISOB SHoU~O BRANCH 
fIlU 2 III 2 00f/lf/lf/lf/l HI-! iSOB 'AI~EO TO BRANCH 

,TEST THA! SOB INSTRUC!ION DECREMENTS Rill ""ROPERI-V 
IIlU204 rJlU7f1l2, TU. SCOPE 
IIlU21!16 fIlU72l1i1 077777 MOV #17717, XfIl .~OAC Rf/l & R2 WITH THE 
0U212 fIlUf/lI1J2 MOV XIIJ, 7' 2 iI.AR~E!T POSITIVE NUMBER 
fIlU214 rJlU4n BA T6C IGO CO SOS INSTRUCTION 
0U2i6 fIl0'3212 T691 DEC n iD~CREMENT R2 
IIlU2U 1Z120Z02 CMP XIIJ, "2 iRI!!IR2' 
001222 PJ0141Z12 SEQ T6C iGO TO SOB INSTRUCTION 
f/lU224 fIl000U H~! tERROR SOB 010 NOT DECREMENT P"OPERI.Y 
f/lU226 0U4f1l1 itA 17A IGO TO NEXT TEST 
fIl0U3f/l fIl771i1f/l6 T6C. SOB n,T6B ;SOB 

,TEST THA! SOB OOES NO! ~RANCH WHEN RI!I DEC~£MENTS '0 21 (R0 10111.1.: 
'lNITIAL.L.~ BE 1.0AO£0 TO TH~ LARGEST POSITiVE NUMBER)~ 

fIll1J1232 IZIUJ7f/l1 THI SCOPE 
U1234 f/l2,.27n fIl1'1777 MOV *71711, "" iL.OAO RI!I & R2 WITH THE 
0U2~1!I fIlU0 21 2 MOV XI/J,U il.lRGE!T POSlTIVE NUMBER 
fIlzs,2~2 01'3f1l2 Otc u 
fIlzs,2~~ 077&102 T1B. SOB "21,,-2 
fIlrllU~6 !Il6r11f/ll!l2 ACO U,IZ ,'AhA2itr/17 
001250 0i11~0~ B~Q , .. 
2IrIIU'2 Qllun HI.T ,ERROR 

uuu ell" 
U0&101 NIfIl 

,TUT THAY SOB ootS NO! A"EeT T~t CONDITION COOtS WHEN SOB oors NOT BRANCH 

2I1!I12'~ QlU71!11 TUAI S~OPt 
fIlzs,2'6 I!JU7Qli nun MQV *~,IZ 
fIl0U 62 2112167 nun 17"U MOV n,psw iL.OAO psw 
1Il01271 uun IR TUB !GO 00 S08 INSTRUCTION 
fIl 111 1272 UUU TUUI HI.! itlilROR SOB BRANCHEO 
fIlI1J2,Z14 QlU41!17 SA HI2IO 
Qlli276 211721/13 TUBI lOB U,TUAA iSOB S~OUL.O NOT BRANCH 
fIl013U fIl167U 176472 MQV II$W,7UI iGrT STATUS CONTENTS 
fIlI1J 1;S rII4 f/l221U uuu CMP U, "21 ,ShTUS I " 
rIlZUU fIlzs,4U BF;Q ,.4 
2101312 fIlIIIUIlllll IoI~T iEAROR STATUS WORD CHANGEO 
011314 UIIl241 TUD' NOP 

21UrIIU CtCH 
UUfll~ NINH 



MAINOEC-l1-0CKBS-A POPil/i5-il/45 soe INST TEST MAOYll.6C'I6 17-;ra.72 231'6 !'AGE: 6 
CCI(SBA 

fIlllJ1~16 fIlUJ7~S, T11AI S90PE: 
fIle1. 3 2" 1Il127"2 ""ues. MOV U,~2 
US,~24 012761 I/JU011l1 176444 MQV U,PS", 1'1.0AD I'SW 
1IlfIl133i 1/JI/l1/J41/J2 SR TUS ,GO 00 SOS INSTRUCTION 
fIlfll1334 "UIIJIIle TUAU IoI\.! iERROR SOB BRANCIoIEO 
fIl01336 ~QIIIl41111 SR TUO 
fIl013~1IJ "H21/J;' T11BI SOB 1l2. TUAA ,SOB SHOUI.O NOT BRANCH 
02113~2 "'167"''' 176~3ra MQV PSW,~" icrT STATUS CONTENtS 
"1IJ13~6 "22700 0i'J""U CMP *1,"" is'ATUS .. 1 
""135i 0"14U BEQ , .. 
fIlQl1354 

IllS " " ° iJ IoIIoY iEAROR STATUS WORD CIoIANG~O 
1!IfIl1356 3Ql1ll24i1 T1101 NO" 

°"""12 C'CH 
I/JI/llllQllll2 NwN+l 

1!IfIl136iJ "'Ul7U T12AI S~OPE: 

fIlfll13~2 rl!12711la I/J0I/J1/lU MOV U,1l2 
fIl1lJ13~6 11112761 I/J0I/J1/lI/l2 1164r1!iiI MOV ,a,psw il.OAO !'SW 
fIll1l1374 1/liJ041112 SR TUS IGO 00 SOB INSTRUCTION 
1IlfIl1376 ° iJ UIIleI T12UI 1011.1 iERROR SOB SRANCIoIe:O 
filii 1411liJ 1/liJ1/J41/J1 SR TUO 
fIlflJ2.411J2 "1720~ T12BI SOB 7(2, T12AA ,SOB S~OULONOT BRANCH 
fIlQll~04 01670" 176366 MOV F'SW,~iJ IG[T STATUS CONTENTS 
fIll/l141f1l 1Il2211!1f1l 011JI/JU2 CHP *2,,,0 iSh TUB • 2 
fIl"1414 0U40S, SEQ ,.4 
fIliJ1416 1IlS1/l"0fIJ HIo! IERROR STATUS WORD CHANGED 
fIliJ142" ",,024fIJ 11201 NOP 

0f1JUU CIC+1 
0fIJ 0t 011 NIN+1 

01111422 0U1711l1 T13AI S~OPE: 

fIlU424 O1271112 I/JUUl MOV u,n 
O111143" O12761 0U0n 11634iJ MOV n,psw iLOAO "SW 
fIl01436 "'1IIl402 SR 1138 iGO 00 SOB lNSTRUCTION 
fIln~~fIJ 1/lf/JIIlIIJIIlfIJ T13UI MI.! IERROR SOB BRANCHEO 
IIlfIJl~~2 1/lIII1/J4r1l1 SR T130 
U14H "'72n T13BI SOB 7(2,TUAA iSOB S~OUI.O NOT BRANCH 
rIlU4~6 "16788 11632~ MOV PIW,"QI jO!T STATUS CONTENTS 
r/l"1~~2 8227021 nUI/l3 CMP .;S,U iSUTU! • 3 
01/l1456 el/l1411l1 SEQ .. ~ 
PJQIS,~6fIJ IIlfIJlIlQlee MI.! jE~ROR STATUS WORD CHANGEO 
fIl1/l14~i IIlU241 TUOI NOP 

I/lIIIU1~ CltlH 
IIlU"rIl4 NIN+1 

8S14~4 1Il1llJ18S, U4A1 SCOPE 
8SS,4U eU702 nun MOV '1,"2 
01/l1~ 72 012767 rIlQl" file 4 1162't MOV U,PSW iLOAn "sw 
r/lQlUrIl£l I/lIIIGl4"2 BR U"S ,GO 00 SOB 1 NSTRUCTI ON 
fIltUfll2 88UU T14U 1 H~T iE"ROR SOB BRANCH£O 
1IlfIJS,,04 ""0~07 SR THO 
8i1UfIl6 1Il172U T14BI SOB U, T1UA iSOB S~OUL.O NOT BRANCH 
lIlfIJi'U 1/J16711li 116262 Mav PSw,~e IG£T STATUS CO~Te:NTS 
fIlQlU14 Ql227et rIlllllU4 CMP '4,X" iSTATU! = .. 

0 1':, 0 I I 
I ! 
" / 



~ ~ ~ r ~ 

v 
:f 

MAINOEC-ll·oCKSB-A POPU/2'''11/45 SOB INST TEST MACYl1.6E!6 17-n:B.12 2:5146 PAGE 7 
OCICBSA 

0f1l1520 001401 SEQ ,+4 
0f1lU22 G'l0f/lU0 ioIL,T iE~ROR STATUS WO~O CHANGED 
11101.524 000240 T140l NOF' 

121 IIIf11f/l 15 CIC+1 
fIllII''''''H1 NIN+1 

12I1Z12.526 0U7f1l1 T15A 1 S~OPE 

001530 2I127f1li 01Z10001 MOV 1111 , "2 
fIl0U34 012161 f/lf/lf/lf/l2l; 176234 MOV 1115,PS", j~OAO PSW 
1210U~2 01Z1r1J4f/l~ SR T15B iGO 00 SOB INSTRUCTION 
0f1l15~4 0f1l12101210 T15.UI ioIL.T iERROR SOB BRANCioIEO 
12101516 o 1ZI04 21 1 BR T150 
fIl1ZI2.5'0 "',72r1J;s T15BI SOB ,,2,115AA ,SOB SHOU~O NOT BRANCH 
I1Irn552 0161130 176220 MQV PSW'''fIl iG~T STATUS CONTENTS 
0rn556 1212210" 1!l00f1l05 CMP ", "0 'STATUS ~ 5 
0015~2 01/114211 8EQ ,." 
12If/l15~4 12100111130 H~i ,ERROR STATUS WORO CHANG~O 
0f1l15~6 0f1lt1l240 T150' NOP 

0"I2IU6 C.C+1 
12I1Z1r1Jf/l06 NIN+1 

0f1l1570 01t/J701 T1UI S~OPE 
12101572 012102 0UfIl01 MOV #1, "2 
12101576 012767 I!l0f11f/l06 11U7i! MOV /II6,PSW iL,OAO IISIoI 
fIl1ZI2.6L'J4 uun 8R TUB iGO 00 SOB INSTRUCTION 
0U6!/! 6 2Jf/lfillUf/l TUUI ioIl.T .ERROR SOB BRANCHEC 
121 0161111 0f1J0407 BR T160 
0f/l1612 fIl112r1J;s TUBI SOB ,,2, T16AA iSOB S~OU~C NOT BRANCH 
0f1l1614 01610fIJ 176156 MOV PSW,"f/l jG!T STATUS CONTENTS 
0(U621Z1 022100 0IIJ 0f/l06 eMF' to,U iSTATUS • 6 
121 01624 01111411J1 SEQ ,.4 
I2IfIl1626 0lllfIIf/lfllfll HL.! i[AROR STATUS WORD CioIANG£C 
I2IU630 I2If1lt1l240 T1601 NOP 

fIllIIUl1 01C+1 
01Z10111f1l1 NIN+1 

01Z11632 1IJ1f/J11111. T17A. SQOPE 
12101634 I2IU1111Z 0ZUI!I1 ~OV u,n 
12111116~0 1IJ12761 I/lflll!l2ll/J1 116130 MOV '7,1'5101 j~('JAO IISW 
011116~6 0111402 SR THB "GO CO SOB INSTRUCTION 
12I1IJ~65111 01111111lf1 Tl14A I 1011.1 ,ERROR SOB BRANCHEO 
I2IU6'2 IIlU411l7 BR T170 
1IJ1ZI1654 1217721/J~ 111SI SOB "2,111 AA .508 S~OUL.O NOT BRANCH 
0016" 1/J1671Z1f11 176114 MQV "Sill, "III iGrT 5'ATUS CONTENTS 
1ilI1J16~2 0227f1lf1l IIIIZIIIlf/ll!!7 CMP .7,xe .STATUS • 7 
01Z116~6 1II1ZI1411J1 SEQ , .. 
0016 70 I/JQInfll fIJ ~I.i iEAROR STATUS WORO CHANG~O 
011116 72 0U240 T1701 NOli 

121 0 1IIfIl21Z1 CIC+1 
fIl0f/JQ1U NIN+1 

001674 011!1111J1 T2041 SCOPE 
011J1676 1211270Z 01U1/J1/J1 MOV U,"2 
1IJ0i71212 fIl127t!7 IIJIIJI!I0U 1761/J6~ MOV *U,P5\11 ,~OAD Psw 



MAtNoEe·l1.0CKaB~A POP11/2'-11/45 
OCI(BB. 

SOB tNST TEST M.CYl1,606 17·rtB"72 23146 "AGE B 

fIl017U "'~f/l4f/l2 SR T22'B iG(') DO SOB INSTRUCTION 
0"1712 U0f/l0~ T2UA 1 HI,T iERROR SOB BRANCHEO 
fIlS1714 0~fIl4f/l7 SF! T2"0 
fIl01716 ~77211l~ T211lBI SOB ,,2, T2UA iSOB SHOU~O NOT BR4NCH 
fIl01720 21167210 1762152 MOV PSW,1'i1 ;litT STATUS CONTENTS 
fIlU724 fIl22700 210U1f/l eMP U0, "fIl ISTATU! '" 10 
0f1l1730 21"1401 SEQ ',.4 
2101732 fIl0f1l0f1l0 IoII..T 'ERR~R STATUS wORD CHANGED 
001734 fIll/l0240 T2f1l01 NOP 

o 1/1 filii 21 C-O+1 
2100011 N_N.l 

001 736 211217f1l1 T2UI SCOPE: 
21017~fIl fIl12702 fIl0f/lfll01 MeV #1, "2 
0017~4 fIl12767 0Zf1lf/l11 116024 MOV *11, PSW ,L.OAO psw 
0f/l1752 01/1214212 BR T218 iGO 00 SOB INSTRUCTION 
0"1754 0i1IU00 T2UA I IoII.T JERROR SOB BRANCHEO 
001756 fIlfllQl407 BR T210 
0"1760 fIl77221;) T21BI SOB "2,T21 AA iSOB SHOU~O NOT BR.NCH 
fIl"17~2 fIl167210 176f1l1f/l MOV PSW,"0 jOtT STATUS CONTENts 
fIlfll17~6 11J2270~ 0f1l2lUl OMP #11, "0 ,STATU! • 11 
0"1772 "'''1401 BEQ ,.4 
fIl01774 "'~0011J0 HL,T iERROR ST.TUS WORD CIoiANGtO 
fIl01776 0f1l024~ T21D. NOP 

fIl~21f1J22 C-O+l 
00f1lf/l12 NI!N.l 

fIlfll2f1l0f1l fIl 1 III 721 1 T22AI SCOPE: 
fIl021il02 fIl127f1l2 fIlUU1 MOV #1, "2 
fIlfll2U6 2112767 fIlfll fIlfll 12 17'762 MOV *12,PSw ,~OAO psw 
fIl001014 fIl00411J2 SR T22B iGO 00 SOB I NSTRUCi'l ON 
fIl02016 fIl0000f1l T22UI H~T iERROR SOB BRANCHEO 
00U2~ 000407 BR T220 
fIlr!l2022 "'7720;) T22B. SOB YC2,T22AA ,$08 SHOU~O NOT BRANCH 
0021/124 ~167111f1l 175746 MOV PSW,X0 .G£T STATUS CONTENTS 
fIlil20~0 02270i1 000012 CMP *12,"(11 iSTATUS II 12 
002f1lJ4 0Q114f1l1 SEQ ,.4 
fIl02036 fIl 0111021 0 H~T JE~ROR STATUS WORD CHANGtO 
002040 fIlfIl024f1l T2201 NOli 

11J0f1lf1l2;J CIC+1 
0i1f1lf1lU N-N+1 

002042 fIll,0701 T23AI SCOPE 
fIl02044 01270Z 0ilU01 MOV '1."2 
nUl50 012767 0001il13 11572f1l MOV *13, FISH ,L.OAO PSW 
01112056 000402 fiR T23B JGO 00 SOB INSTRUCTION 
002f1l~1/l 0U000 T23AAI IofIoT 'ERROR SOB BRANCHEO 
rlJ020~2 2Iil0407 BR T230 
fIl020~4 2I7720a T23a. SOB ,,2,T23AA iSOB SHOU~O NOT BRANCH 
fIln0~6 fIl2,6700 175704 tolOV flSW,"1II iG!T STATUS CONTENTS 
fIl0211172 fIl2270i1 0ilUs,J CMP *13, "III ,SUTU! .S,3 
III 1!12 III 76 0f114211 au ,.4 
fIl0Ul1J0 2I08i1U !oIIoT ,tRROR STATUS WORD CHANGlO 
011J21f1l2 00024111 T2301 NOP 

C) r''; 0 
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MAINOEC-ll-0CK6B-A POP11/25-i1745 SOB INST T£ST MACYl1,6r.!l6 17-n:B.72 231i46 PAGE 9 
DCKBBA 

0Z11111J24 C-C+l 
011Jr2IZ14 NIN+l 

r21Z211114 01r/1701 T24A1 SCOPE 
IIIZ2106 01271112 nuu MOV *1."2 
002112 012767 0021014 1756!56 MOV *14,PS~ II.OAD F'SW 
0Z212Z 00041212 BR T24B IGO 00 soe INSTRUCTION 
002122 0Z\l1Z0fIJ T24UI 1oI1o! I6:RROR SOB BFUNCHEO 
002124 0Z\l142J7 SR T240 
0Z2126 "n2n T24BI SOB "2,T24AA ISOB SHOUI.O NOT BRANCH 
00213Z 016700 175642 MOV PSW,,,Z IG~T STATUS CONTENTS 
0f1J2134 02271/Jf1J o 1!10 r/I14 eMP *14,"fIJ ISTATU~ " 14 
01!1214fIJ 011401 BEQ ,+4 
0021 42 IlIUUf/J IoIIoT iEAROR STATUS WORD CHANGtO 
002144 01/1024f/J T24DI NOP 

2ia01!125 C:IO+1 
0f1111lZU NIN+1 

0021~6 1lI1r/1701 T2'AI S!fOPE 
002150 11J12711J2 0Z2iaU MOV 1111."2 
0Z2154 11J12767 U2iaH! 17!56H MOV *1','5101 II.OAO PSw 
0Z2162 UrlJ402 BR T2'8 IGO 00 SOB INSTRUCTION 
01nl~4 0ZUU T25UI HI.T IERROR SOB SfUNCHEO 
002166 I1JflJ0407 SR T2!50 
0rU1 70 11J7120;} T25S1 SOB ,,2,T25AA iSOB S~OUI.C NOT BRANCH 
002172 0167QlIil 175611JZ MOV PSW,"Z iGrT STATUS CONTENTS 
002176 0227U QlUI!l15 CM' *1!5,,,,, is'ATUS II 15 
01n211J2 U1411Jl IU:Q ,+4 
fIllil 22f1l 4 01ilQlfJI1JIil HL.T iEAROR STATUS WORD CHANG~O 
fIl 022 III 6 0eea41/J T2'01 NOP 

I2J8n26 CIICH 
Ql821U6 NIN+l 

fIllil22U I1JU701 T2UI S~OPE 
002212 01271212 nUQl1 MOV U."2 
I1JZ22U 012767 U0r/116 115552 MOV *U,PSItI II.OAO IISW 
fIl02224 Ur!l402 SR T26B iGO 00 SOB INSTRUCtION 
fIlI/J2226 Ur!lUfIJ T26UI HL.T itillROR 50S BRANCHEO 
rarIJ~23Z III "Ill 401 8R T260 
fIl02232 1II1'12121~ T26BI SOB "2.126AA ISOB SHOUI.O NOT BRANCH 
fIlfll2234 111167QH/J 1155:!6 MQV PS\II,"" iGrT S'ATUS CONTENTS 
fIl1ll224" r!l227QH/J fIlZlIll/J16 eMP *16,"1il ;S'rATUS " 16 
ra"2244 1111/11402" SEQ ,+4 
ra022~6 fIlZQlfJU HL.T itAROR STATUS WORD CHANG~O 
fIlZ2251il fIlefll24" T2601 NOP 

UI/IZ 27 01C+1 
01ilf1lU7 NIN+1 

002252 fIl101f1l1 T214I SCOPE 
fIl02254 1111211212 QlI/JUQl1 MOV *1."2 
fIllll226" 02,,2761 QlI/JUi7 17551111 MOV U1,PSItI II.OAO PSW· 
fIl(/J22~6 QlI/JfIl4 III 2 BF! T21S IGO 00 SOB INSTRUCTION 
fIl0227" QlI/J QlZ ra" T214A I H~T IERROR SOB BRANCHED 
fIllll2272 111"0407 SR T210 



21a2274 21772"3 
"~2216 0167"0 11'41. 
"~23"2 0227"~ "00011 
21a23"6 001401 
1IJ023U 0~2111J1!l0 
002312 U0240 

00U30 
"1II0~U 

o 11J011J3' 

T2181 

T2701 

NU 

SOB 
MOV 
OMP 
SEQ 
~LT 
NOP 
(;"C:.1 
NIN.1 

"2, T27AA 
PSW,,,~ 

'11,"8 
f·4 

isoa SHOU~O NOT BRANOH 
iG!T STATUS OONTENTS 
,STATUS III 11 

tERROR STATUS WORD C~ANG~O 

,TEST THAT SOB DOES NO! ArrECT T~E CONOIT!ON COOtS WHEN soe eR1NCH£S~ 

2182314 010701 T3"AI 
"82316 0127"2 """"02 
"82322 012767 "000"" 11'4.~ 
"0233" "11104"1 
""2332 01670" 17'440 T3"AAI 
"02336 0227"" 00"000 
"02342 21014"4 
11111J2 3 " 4 0I1J 0I1J f!II1J 
0I1J2346 0004"2 
"02358 0172U TJ0B 1 
1II1/J2352 00U00 
"02354 0~"24" T3"DI 

011J0~ 31 
01110"" 1 

211/12356 01''701 T3U 1 
1II~23~~ 012702 "00"02 
"~2364 012761 0"0"01 17'404 
002372 0U401 
""2374 01670" 175376T31AAI 
1II~240" 022708 000""1 
111024"4 U1404 
002406 0"U08 
21024121 011J0402 
"82412 "7121~ T31BI 
""2414 ° I110U " 
002416 f!II1J1Il24~ HiD 1 

o"o1/132 
lIl"UrII2 

"~2428 rIIU7211 TUA I 
"02422 012702 0~"~02 
""2426 012767 0~00"2 17'342 
"02434 0,,04'" 
"'2436 r111670" 175334 T32AA' 
"~2442 r11227"" r1100r11" 2 
"1/12446 001404 
S"24''11 UIUJU 
"~24;2 0~Ql402 
"~24;4 077210 T3281 
SU456 0U""" 
"02468 "811124" T3201 

o 

SCOpE 
MOV 
MOV 
SR 
MOV 
OMP 
SEQ 
HI.T 
SR 
SOB 
~L.r 
NOP 
0.0.1 
NIIINH 

SCOPE 
MOV 
MOV 
SR 
MOV 
OM" 
SEQ 
HI.T 
SF! 
SOB 
HL.'!' 
NOP 
oiO+1 
NIN.1 

SQOPE 
MOV 
MOV 
BR 
"10V 
OM" 
SEQ 
H~'!' 
BR 
SOB 
~\.'!' 
Nap 

,2,"2 
U,P5W 
TUB 
PSW,"rII n,,," 
TUD 

TJIIJD 
,,2,T3I11AA 

1112, "2 
'1,P5101 
nlB 
PSW, X2I 
'1,"" 
T310 

TJl0 
"2,131AA 

*2,,,2 
'2,PSW 
TUB 
PSW,,,~ 
'2,,,S 
T320 

132D 
"2,132AA 

JS~T U~ soe TO BRANCH 
,~OAO ~ INTO STATUS WORD 
tGO 00 SOB INSTRUCTION 
iGr.T STATUS WORD CONTENTS 
tSUTUS III 01 

,E~ROR STATUS WORD C~ANG£O 

iSOB SHOULO BRANOH 
,SOB r)ILEO TO BRANCH 

,S~T U' SOB TO BRANCH 
i~oAO 1 INTO STATUS WORD 
iGO DO SOB INSTRUCTION 
tG~T STATUS WORD CONTENTS 
,STATUI! • U 

.ERROR STATUS WORD CHANGEO 

,SOB SHOU~O BRA NOH 
iSOB "I~EO TO BRANCH 

,5£T UP SOB TO BRANCH 
i~OAO 2 INTO STATUS WORD 
,GO 00 SOB INSTRUCTION 
iGET STATUS wo~a CONTENTS 
.ShTUS • U 

it"ROR STATUS WORD CHANGED 

.SOB SHOU~O BRANCH 
iSOB 'AILEO TO 8RJNC~ 

o 
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MAINOEC-l1-DCK3B-A PCPU/25-11/45 SOB INST TEST 
CCKBBA 

MACYl1,611l6 17-re:B.n 23146 PAGE 11 

~U033 CIC+l 
I1JflJ0f1J0a N.N+1 

01112462 1111111701 T33A1 SCOPE 
002464 21127212 21""'002 HOV *2,,,2 iSET UP SOB TO BRANCH 
002470 11J12767 tIl""'0213 1753021 MOV *3,P5W ,~OAC ~ INTO STATUS WO~D 
rIl02476 21Uo411l7 BR T338 ,GO 00 SOB INSTRUCTION 
rIll1Ji!5t1ll1l rIl167U 17'212 133AAI MOV PSW,"0 iG~T STATUS WORD CONTENTS 
fIll1l25t1l4 11J22700 11J11J11l11J2I3 CMP n,,,,, J STATUS = 31 
fIll1J251111 I1JflJ1'l11J4 BEQ T33D 
01112512 I1JUI1J2II1I HI.T iE~ROR STATUS WORD CHANGED 
011125U 01110402 BR T330 
01112516 ~772Ul T33BI SOB ,,2, TJ3AA ,S09 S~OU~C BRANCH 
fIl0252111 01111!111111J11I H~! ,SOB rAIl-EO TO BRANCH 
fIll1l2522 21f1J11J24fIJ T33DI NOP 

I1JUI1I34 C.C+1 
1l'11II!I""'4 N'N+l 

011J2524 01f1l701 THA 1 S\:OPE 
011J2526 012702 o ""'11J11J 2 MOV *2,,,2 iSET UP SOB TO BRANCH 
002532 11112767 2I1/J011J04 17'23~ MOV *o4,PSW i~OAC ~ INTO STATUS WORD 
0Q12540 2101214217 BR U49 iGO 00 SOB INSTRUCTlON 
tIlfll25~2 2116711J0 175230 T34AA 1 MOV PSW,"11J iGET STATUS WORD CONTENTS 
tIl02546 0227U f2!11J0004 CMP 1114,%21 ,S'tATUS • H 
rIlfll2552 f2!1U411J4 SEQ U40 
002554 0(11000111 ~ HI.T IERROR STATUS WORD CHANGED 
01112556 f2!11I0411l2 BR T340 
0121256E1 0712Ul TH91 SOB "2,T34AA .SOB SHOULC BRANCH 
00a562 o I1II1l 11100 H~! IS09 ,AILEC TO BRANCH 
0025H f2!111024 III T3401 NOP 

f2!11I011l35 0110+1 
I1J un, NIN+l 

11J02566 01f1l701 T35AI SCOPE 
0111257111 012711J2 UU02 MOV IlI2 , "2 iSET u~ SOB TO BRANCH 
01112574 f2!1276; I/J2IUI!I' 115114 MOV IlI5,PSW i~OAO ~ INTO STATUS WORD 
00a6tll2 1ZI&lf2!o401 SR T3'8 iao CO SOB INSTRUCTION 
002604 0167121111 175166 T35U, MPV PSW,"Z iGET STATUS WORD CONTENTS 
01/126111l f2!a27011l f2!I1I0I1l05 OMP *,,%0 ,STATUS = 57 
0U614 01111404 BEQ u'o 
002616 nun HI.! tERROR STATUS WORD C~ANG£O 
0&1262111 f2!U4Il'Z BR 1350 
002622 07721f1J T3591 SOB "2,T3,4A tSOB S~OULO BRANCH 
012126204 f2!0121111f2!1Il M~T iSOB rAILEO TO BRANC~ 
01212626 n024111 13'01 NO~ 

0fJ12I036 C'C+1 
I!II/lUI2I6 NIN+1 

00263&1 I!IU71211 13641 SCOPE 
002632 1211271!12 nUI2I2 MOV *2,"2 ,SET UP SOB TO aRANC~ 
0U636 012767 12101Z1t/J1216 175132 MOV IlI6,PSW il-OAO 6 INTO STATUS WOAD 
rIl02644 121&1121407 SR TJ69 iGO CO SOB INSTRUCTION 
011l26~6 0167 f2! III 175124 T364., MOV PSW,"1Il i~ET STATUS WORD CONTENTS 
002652 0221011l 01110006 OMP IlI6,XI!I 1 SHTUS :I 67 



MAINOtt-ll-0CK8a-A POPI1/2'-i1145 SOB tNST T[ST MACYll.6R16 17-F'£B-72 2~1.6 PAGe: 12 
OCI<BBA 

002656 2IRl14214 BEQ T360 
1Ili!26621 212121212121 HI.T fEAROR STATUS WORD CHANGrO 
1Ilr/l26~2 12!r/l2l41212 BR TJ6D 
32126~4 21772121 T36BI SOB ~2,TJ6AA ,SOB SHOULD BRANCH 
3Ql2666 2I2II!J e0 21 Hi.! ,SOB rAILEO TO BRANCH 
3U6721 21R102421 TJ601 NOP 

0210R1!7 C'C+1 
21R102107 N.N+1 

fIl02612 0U72l1 T31AI SCOPE 
302674 121127212 210121002 MOV *2,~2 iS~T UP SOB TO BRANCH 
2111J2700 2112767 21 211/l0 211 115070 MOV *', PSW '~OAO 1 INTO STATUS WORO 
302706 21R104217 BR T31B .GO 00 soa INSTRUCTION 
fIlQl27U1 211672121 175062 T31UI MOV P5W,"0 iG[T STATUS WORD CONTENTS 
fIl2l2714 0227211/J 2100211/17 OMP *',U ,STATUS I; 11 
3027221 0211404 SEQ T370 
il2l2722 21 I/JlIln III HLT iERROR STATUS WORC CHANG£O 
3212724 01U402 BR T370 
211112726 III 772121 TJ7BI SOB U,137AA ,SOB SHOULD BRANCH 
il2l273111 21R1021rIJlII HI. T iS08 F'AILEO TO BRANCH 
3212732 0012124111 TJ701 NOP 

0e2l0'0 CIO+1 
fIlU0U N'N+1 

2102734 0U7211 14214 1 SCOPE 
002736 01271112 021021,,2 MOV *2,,,2 ,S~T UP soa TO BRANCH 
3212742 012767 2100h0 17502~ MOV *U,PS\II ILOAO 121 INTO STATUS WORD 
3027521 n04217 BR 1408 iGO 00 SOB INSTRUCTION 
32127'2 0167210 1752120 T4UAI MOV PSW,"I/J iG[T StATUS WORO CONTENTS 
01/J2756 022711Jil 11l01l11/JU eMP UI/l, "til iSTATUS 1[1 U7 
0212762 0Ql1404 BEQ 141110 
fIltll27~4 IIIUI/JI/ll/l HI.T IE~ROR STATUS WORD CHANGeD 
01/J2766 1II1/JI!I432 Bit 14210 
fIl2l277t11 21772121 14I!lBI SOB Xi, HI/JAA iSOB SHOULD BRANCH 
3 tII2 7-7 2 I!lfIJI!l1/J01/l HI.T ISOB rAILEO TO BRANCH 
31/J27H 0flJ2I24fIJ 142101 NOP 

/!I1/J1/JI/J42, 0.0+1 
021t11011 NIN+1 

IIIU716 010702, 14141 SCOPE 
I!II/JU0fIJ 1/112702 01/J111/J02 MOV *2,~2 IS~T UP SOB TO BRANCH 
3n2l34 11112767 111002111 174764 ",OV U1. PSIrl I~OAO i1 INTO sr.TUS WORn 
fIlnU2 2Il/Jl!I407 B~ THB i~o DO SOB INSTRUCTION 
0213014 2116701/J 1747'6 141UI MOV PSW,"IIJ iG[T STATU! WORO CONTENTS 
0I/JU21/J 11l227rIJ2I 01/J1!12111 eMP U~,U ;SUTUS iii U' 
32132124 211J140~ SEQ T410 
0213826 01/l2l1/l12l1/J HLT IERROR STATUS WORD CHANG~O 
0I/J31/J30 eel!l41112 BR T410 
0213t1132 111772121 T4181 SOB ~2.T42,AA ,SOB SHOULO BRANCH 
ilI/J3t1134 2121 U 2121 !oji.! ;S08 'AI~ED TO BRANCH 
3l!1 3 121 36 U02'1/l 14101 NOP 

21f1012142 01C+1 
01/102112 NIIN+1 

0 ( ~ 0 , 



n i~ ~ '- ,.' 

MAINOEC-l1·0CKa8-~ POPl1I1l5-11/45 508 INST TEST 
OCKBBA 

MACY11,6!116 11-P!:S-72 23146 II'AGE 1~ 

12103040 11112731 T42AI SCOPE 
f2103Z42 1211271112 illIZI III o !II 2 MOV #2,"2 ,S£T U~ SOB TO 8RANC~ 
12103046 012767 011'1/1012 174722 MOV 'U,ftSW i~OAO 12 INTO STATUS WORD 
003054 00IIJ 4 !II 1 BR T42B ,GO 00 SOB INSTRUCTION 
003056 2116700 174714 T42UI MOV PSW'''0 IG~T STATUS WORD CONTENTS 
003062 f21227r1J0 1/10111012 CMP _.2,"0 ,STATUS. 127 
0Z30~6 0014f114 BEQ T420 
21030 721 1110f111!Jt1I0 HI.! ~E~ROR STATUS WORD CHANG~O 
1Il2l3072 0004f112 BR H2O 
121030H f1I71210 T42BI SOB "2,142AA iSOB SHOU~O BRANCH 
12103016 III0IIJ 0 III 0 HLT iSOB ~AI~EO TO BRANCH 
0031U lllfiIf1I240 H201 NOP 

1210121043 CIIC+1 
lllfiIf1I013 N.N+1 

I2If1I3UZ f1I127f11. TUAI SCOPE 
f1I03104 f1I 127 1/1 2 f1!Z IllZ !II 2 MOV #2,"2 iS~T Uft SOB TO BRANCH 
1Il03110 012767 f1!Z!IIZj,3 1146611l MOV #13,ftSIoI i~OAO !3 iNTO STATUS WORC 
003116 Uf1l"f1I1 BR 1<43B tGO 00 SOS INSTRUCTION 
0031U f1I1670121 174652 T43AA I MOV PSW,"0 ,G~T STATUS WORD CONTENTS 
f21U124 1112271/10 f1!Z!IIrU3 CMP #13,"0 ,STATUS" 137 
003130 f1IIII1404 BEQ 1430 
f211213U2 f1I0001U HI.T ,ERROR STATUS WORD CHANGED 
1Il1213134 f1I0121402 BR T430 
12103136 21712U T43BI SOB U,T43AA ,SOB SHOULO BRANCH 
01213H0 f21IU,,"," HI.! iSOB ~AILEO TO BRANCH 
01213142 f2110240 14301 NOft 

f1I2IUH C,O+1 
f2I2I0fi114 N'N+1 

I2Inl~4 Uf2I721" T44A I S~OPE 
0213146 0127!112 !IIf/l002lZ MOV #2,"2 is[T Uft SOB TO BRANC~ 
01213152 012767 000014 1146a MOV U.,ftSIol iLOAC £4 INTO STATUS WORO 
0131621 0&1I!J407 SF! THB iGO 00 SOB INSTRUCTION 
"031~2 21:L67!11rD 1146121 T44UI MOV F'SW,"rD iG[T S'ATUS WORD CONTENTS 
01i131~6 P.l2270111 2I1U014 CMP .,,4,"21 iShTUS • 1,4? 
01113172 01i11404 BEQ 1440 
"1213174 UI!J2I 0 III lolL! iEAROR STATUS WORD CHANGED 
013176 02104 !II 2 BF! T440 
021:s2f2121 07121111 T44BI SOB n,T 44AA iSOB SHOULO BRANCH 
0213202 02I1!J0 I!JIiI HI.! iSOB rAILEO TO BRANCH 
003204 021024111 T4401 NOli' 

021r!llil4, C'C+1 
1'l2l01U NIN+1 

0n211J6 01111121:1, T4HI SCOftE 
1Il032Ul 012702 ur!llil02 MOV 1112,"2 ISET uF' SOB TO BRANCH 
1/J2I3214 ""2167 2IlUh' 1.,45'4 MOV '"5,PSIoI iLOAO i5 INTO STATUS IoIORO 
"a:JZ22 I!JU4!11., BR T4!1S iGO 00 SOB INSTRUCTION 
003224 02,670111 174'46 T45HI MOV ft5W,"0 iG£T StATUS WORD CONTENTS 
011132321 02210111 01i1tZ1015 CMF' #"',"21 ,ShTUS .·157 
"12IJ234 !ll1II1404 BEQ T450 
003236 III "" 1il00 HI.! JE~ROR STATUS WORD CHANGrO 
1/J032~0 0210402 BR T450 



MA1NOEC-11-0CKsa-A POPi1/25-11/45 SOB fNST T[ST MACYl1,606 l'-F'E:Bio72 2~146 "AGE 14 
OC1(88A 

01U242 0772Ul T4581 SOB U, T'l544 ,SOB SIoIOUI.O BRANC,", 
00324<4 2102121'''' "'1. ! ,508 nH.EO TO BRANCM 
01/132~6 21210211111 T450t NOP 

0"0il46 C;ICoH 
0211!l016 NIN+l 

01113250 IIIl.21 721 1 T46A I SI;OPE 
013252 0127212 0111 3I1l 21 2 MOV '2,"2 iSET UP soa TO BRANCH 
0213256 012167 000016 174512 MOV '16J PlSW il.OAD i6 INTO STATUS WORO 
0032~4 il2lQJ<4217 SR 146B JOO 00 soe INSTRUC'ION 
flJ2I32~6 0167210 1145214 THUt MOV PSIt/,"0 tGtT STATUS WORD CONTENTS 
0213272 0221210 21021016 CMP '16J"" ,SUTj.JS • 167 
011JJ276 0U404 SEQ H60 
021U00 2121 00 u HI.! tERROR STATUS WORD CMANG~O 
01/133'2 U0402 BR 'T460 
011J3304 0772121 T4681 SOB ,,2,T464A iSOB S~OUI.O BRANCM 
003306 00000111 IoII.T iSOB FAIl-EO TO BRANCIoI 
01!1J310 000240 14601 NOP 

00{11047 C;IC.1 
"1II8IU7 NIN+1 

0iJ33i2 010101 T47At SCOPE 
01113314 01211Z12 1Il0i!l002 MOV U,"2 iS~T UP SOB TO BRANCH 
00332111 1!l12167 000h7 174450 MOV U7,PSW ,I.0AO i7 INTO STATUS WORO 
003326 00i!l407 SR 1478 too 00 sos INSTRUCTION 
003331!1 f1116701!1 174442 141A" MV PSIt/,"1II iG[T STATUS WO~O CONTENT~ 
02133;14 022121111 00U17 CMP ,"7,1(111 ;STATUS • 171 
003340 210140<4 BEQ T470 
0.03342 11l8U2I1!1 HI. T IE~~OA STATUS WORD C~ANG[O 
0033<44 0I!I2I41!12 Bf! 1470 
003346 077210 T47B1 SOB n,T414A ,SOS S~OUI.O BRANCH 
0n3'111 U2IQI2I111 HI.! ;508 rAII.tO TO 8RANCIoI 
011J33!52 0011124111 T4701 NOP 

080.0'111 Cae+1 
00111020 NIN+1 

ITEST THAY 50S CAN BRANCH SACK 64', WOROS 
311133'4 1lI12111l2 R1U012 MOV *211(2 
0.0!3~8 1IHJ2!416 SR SOBS JGO TO SOB INSTRUCTION 
3.0~3~2 8821<471 SOBENO, SR ENO 
"n3~4 00210Rl1ll " llo/ITH "'AI.TS 
3QJ33~6 0.0U0I!I 21 ,"'lTIoI lolA!.'! 
003370 0S.0U0 rII ;lo/tTI-I IoIAI."S 
"83372 000t/J00 QJ fWtTl-I ~AI."S 
303374 0111tUJl!liI QJ ,WfTIo4 WAI.TS 
III III 3376 8 StUJ 218 2 ,wtTH "'AI.'S 
1II1Il3402' 0U2!U 0 H/ITH IoIAI.T! 
0034212 L'JIIIU2IfI 0 iWfTM lUI. TS 
08HIl4 1lI,,0""1II 0 ,WtTH ~AI.TS 
00:3406 00ualll PJ iwfTw J.4AI.TS 
00HU 0S2!UIII I!I lwtrlol HAI.TS 
013412 08800S 0 ,WITH HAl.TS 
021341<4 1118 I1lS 0111 21 iW!TH IoIA!."S 
003416 Ql02!001!1 tl JirI!T1-I IoIAI.TS 

C rC~1 0 



n ~ ~ 
"c :, 

MAINDEC-l1-DCKaB-A POPl1/25"11/45 SOB INST TEST MACYl1,61116 17-n:a-n 2::5146 "'AGE 15 
DCICBSA 

e1~342~ 0011l~11l0 I!l 'W!T~ I-iAL.TS 
003422 11J~~011J0 IZ' ,wtT~ ~ALTS 
0~3424 0011!01!10 iii 'WtT~ IoIAI,.TS 
2103426 0U000 iii ,WfTI-i IoIALTS 
011!343~ I1!'H'011!~ iii 'WtT~ ~AL.TS 
2103432 0~11!~'H!J iii iWIT~ ~AI,.TS 
2103434 0011l011l~ I1J ,WlTloi HAL.TS 
0~3436 0011!01ll0 I1J ,W tTH HALTS 
003440 I1JU01i10 11! ,WITH HALTS 
2103442 I1JU011J0 11! I W!T1oI IoIAL.TS 
11J~3444 001/J0flJ0 I1J ,WiTH ~ALT5 
e10304~6 1'l01ll0flJ0 11! ,W!TH HAL.T! 
e1~3450 11J011!~1/J~ IZ! ,·W! TI-I HA!.T! 
003452 I'!I1/J11!0flJ1/J I1J , W!TH IoIALT5 
003454 1ll0UI1!rII 11! ,W tTH HAl. 15 
"~34'6 11!0UI1!rII 11! ,WITH IoIALTS 
"~34~0 11!011l011!0 11! ,w!T1-I IoIAI..TS 
0034~2 11l~1/J01!11/J Q! nllT~ HALTS 
0034~4 0I/JQlI/J0r11 I1J ,W ITH IoIAL.TS 
0034~6 01/J11l~11!0 I1J ,101 fT~ HAL.TS 
01!1347~ 0011l~01/J I1l IW!T~ HAL.TS 
0~3472 0011!~11l1/J II) IWlTH HAI,.TS 
0~3474 f1I0Q!0fIJ 0 iii ,\IIfTH HAL.n 
003476 1ZI011!011!rD II) iWfTH IoIAL.TS 
2103500 11!1ZII!I1ZII!I0 11! ,WiTH HAL.TS 
0~3502 II) I/J 11!01210 II) ,wnl-l HAL.T5 
00351/J4 11!1ZII!I0flJ0 I1J '\IIITI-I ~AL. TS 
0~3506 11l1lll1!~1I)1/J II) '\fifTH HAI,.TS 
00:55U 0~11!0I1l1/J r!J iWlTH HAL.TS 
00:5512 11!01111U~ Q! iWlTH IoIAI,.T5 
00:5514 11!I!I0I/JI1!rD iii !WtT\.! ~AI,.TS 
003516 0011!1/J11l1/J 111 iwnH HAL.TS 
0213520 11!011!1/JQ!rD 2l iW!TH ~AI,.TS 
003522 11l011!0I1lrD 11! 'WITH IoIAI,.TS 
003524 I1JflJI1!0I1l0 I1J IIrI1TH IoIAL.TS 
003526 r!J 0C'J I1J0I/J I1J ,W!TH HALTS 
1/J03530 11l1/J01/J~1/J II) , WfTH IoIAL.TS 
003532 1/J00000 I1l I wfT\.! IoIAI..TS 
003534 001/1Q111!0 QJ IWtT\.! 101 AI,. TS 
0n5~6 I1JfJUI/IIII I/J IWtT\.! IoIAL.TS 
2IZ35~1/J n IIII/J Q! I/J Q! IW!TIoI IoIAI,.TS 
2IZ35~2 I1!Ul1J0fJ I/J ,wlT\.! HAL.TS 
0n5~4 I!IfJ0il1U I/J iwfT~ IoIAL.TS 
01113546 nUI/IIII III ,W!TH IoIAI.TS 
00U5rD I?JUI/JI!lIiI 11! ,WITI-I HAI.TS 
2103552 I1!IiIIIJIiII1!IiI III !WITI-I RAI.TS 
2IZ3554 11!0 "0 I/I1II QJ 'WtT~ HAI.TS 
003556 071271 SOBSI SOB "2,sOe~NC iBAANC~ BACK 64, WORDS 
0n5~0 11J02101/1Q1 IoII..T iERRnR DID NOT BRANCH 

"'n5~2 I/IQI'Z67 115212 ENOl INC ICNT !lNC~EMENT PASS COUNT 
I/Jn5~6 2126727 17!121!l6 I!IIU3'0 CM,. lCNT,j;'711l 
1/J11J3574 01i11411J2 BEQ DONE IGO TO DONt: IF' 1I/J1/J0 PASSES CuMPL.ETED 
1/J11J3576 1/J1/J0167 175204 JMP BEGIN IRE:STAAT TEST 



MAINOEC-l1-0CKsa-A POPi1/Z'.11/~5 SOB INST TEST MACYU,6RJ6 l'-f£B.72 23146 ~AGE 16 
OCI(BBA 

0213602 012767 I2IU0~7 113"~ DONEI MOV .7,TPB\1r ,RING BEU 
0036UJ 10'767 17375£1 TSTB TPeS~ 

""3614 10037' BPL 1-4 
0S3616 01371212 "'1110042 MOV ,*42,~2 ,GET OE:CTA~E MONITOR RETUR~ ADDRESS 
0213622 12Ifcl1404 BEQ CONn ,DO NOT RETURN IF" (42)a0 
I/I03624 0214712 J~R 1,(2) ,RrTURN TO DECTAF'E MONITOR 
0036Z6 0f/J0Z40 NQP 'ACTll 
0i1:]630 "'f/J0Z4f/J NOP iOVERI.AY 
0f/JJ632 Q!fIJI2I24fIJ NOP ,AREA 
""3634 "'0016 ., 11'142 DONEli JMP START 

12Ii1 Jil2l 1 ,END 



n ~ r) 
HAINDEC.11.0CK9a.APaPil/25·11~45 SOB INST 
aCKBBA ~YM80~ TAB~E 

TEST HACY11.6i216 1'7-F'EB';'72 2~146 "AGE 17 

BEGIN U1r112J6 C :a IIIUI'J5I!1 OISPI.A II 17757r11 DONE 2111J36212 
cONE1 11103634 END U3'62 !oI1e! II 1Z1l1IiZII1J00 ICNT 011l1!1'IIII!! 
N • 11I00r1122l PSW • 117776 SCOPE III 010701 SOBENO 011J3362 
SOBS 1/lI1I3556 StART f/l0UIIl2 STKPTR II 0111111500 S\oIA II 177570 
TPBUr • 117566 TPCSR • 117564 T0A . 1/lI1I1i2! 3 ~ Tille 01!!U51!! 
TIIII!' U1r1154 TU U1l1l,6 TUA 0"'1064 HR 011l1l1l7~ 
T1C (uun nu 1lI2I12,4 TUlAA 11J0127Z TU8 0~1276 
TUO ""/11314 TUA U1316 Tl1U "'11l133~ H18 0U34~ 
T110 11111J1356 T12A "'1!!13~1!I T12AA 0I!l13'76 1'12B 011J14 III 2 
T;l.20 11I01~221 TUA U1422 T13AA 1il!!I1 440 T13B 01!!1444 
TUO 1II1111~62 1144 U14~4 T1444 iZII1J15"'Z THB 001506 
T140 "'1Il1 524 115A U1'26 T15U U154~ 1'158 1110155~ 
T1!!lO 11I11l1566 11U 111"1'718 Tl64A 11JI!l160~ TUB 1111111612 
TUO 0016321 T114 f/l01632 T17AA U16521 111B 11I11l1654 
T110 11101612 T2A U1U2 T2B 1iH11111~ 1'ZI1lA IIlrll1674 
TzrUA 111 III 171ii! T21!18 i111J1116 T211J0 01!1173~ "21A 001136 
T21AA 11JIIl17!54 T21B i11!!11§1!1 T210 Ul71~ 1'22A QlI!l211lQll!l 
T22U 1110211116 122B 021211122 T220 111020421 T23A 0111211l4i 
TnAA 11l02216Z T23B 0212"'§4 T230 11lI!J2U2 T24A U2U~ 
TZ4AA UZ122 TZ4B 01!12126 T240 11lI!J214~ T25A 11I"'214~ 
T2!1AA 11102164 TZ58 01!12171/1 T2'0 1IJI!l22111~ 't264 1IlI!l22UJ 
T2UA U2226 T268 01!122:52 1260 U22U TZ7A l/1l2I2252 
TZ'7AA "",znil T2'78 0I!J2214 T270 QJI1I2312 T3A U11Z'" 
T38 001126 TUA 0212314 T31!1AA 1IJI!l2332 UI<'IB 111111235111 
nl!lo 00Z354 131A U23" T31AA UZ31~ . 'tUB I1lrll2412 
T310 11102416 1324 1II1!124Z1!1 T32AA 01!12436 T32B III11lZ454 
1320 I1lI!IZ4U 1334 11lI!I2462 133AA 1IlI!I251!10 '1'338 0"'2516 
1330 U2522 T34A UZ!524 T34AA U2542 T3~B 11JI!I2'6~ 
T340 002564 U5A U25~' T35AA 1/lIlI2U~ 13I5B 1IJI!I2622 
TUO 002626 1364 11JI!I26U T364A 11JI!I2646 136B IIII!IZ664 
T360 U26H1 1314 0fl2612 T37AA 11JI!I271~ T3'7B 11JI!I2726 
1310 11JI!I273? TH I1JI!IU~21 T4B IIII!I1U2 14t!lA 11JrIl273C 
T4UA 111027" T4"'8 11JI!I2111!1 T4210 0I!IZ774 TdA I!II2IZ176 
T41AA 11103014 T418 11lI!I3UZ 1410 l1103n~ 1424 1!11213040 
T42AA "'1113056 1428 01!13"'14 1420 QlnU0 T43A 01!13U2 
T4UA 111031221 T43B 01!13136 1430 01!13142 14'" 211113144 
T44AA ""3162 T448 1II1!I32Q11!1 T~40 IIIUZQl4 H!5A 1!II1l32U 
T45AA 1/l03224 T458 11JI!I3242 T~50 I/lUZ46 1464 1/l2l3250 
H6U "'1!13266 T468 11JI!I33Q;4 T~60 01!1331~ H'A 1!11213312 
14'1U 01!13332J T4'18 111213346 T410 I/lU352 T!5. I!II2IU5~ 
1'4A U1166 T58 0I1l12Q;e T6A "'1!112 21 1 T6e 11JI!I1216 
T6C 11111112321 T1A i1U2U T18 QI"':I.241 U8"EAI< • 117770 

• 111036421 

ERRORS OtTECHOI QI 



1 

1'J1111711l1 
011J11I0rlJ1IJ 
177776 
1'1177 ~ 
117564 
117566 
177'7~ 
17757~ 

111 aafIJ 0QJ 
0f1JUU IIlUflJfJ2 
efIJ0QJ02 fJQJI1IUQJ 
ena04 UUl1l6 
0f1J0a06 08a80R1 
0f1J08U0808U 
UU12 0flJl1IflJl!Ie 
0auH 9JflJl1IflJ16 
11180816 QlfIJ0QJ0fIJ 
PJfIJ"flJZfIJ 0f1JU22 
SniJ22 0flJlIlfIJl1Il/J 

o 

,TtTL.E 
,NtolST 
,LIST 
,ABS 

~AINO£~·11.DCKBC.A PDP!1/25-11/45 XOR INS' TEST 
MO,MC,~NO,SEQ 
ME 

,TEST DC~BCA· rEST or !~E ~OR INSTRUCTION AND INCL.UDES DATA CHrCKS AND 
lCONOITION CODES C~ECKS 
I THE XOR IN~TRUCTIO~ IS ESSENTI~LL.Y A INAL.P ADOI INSTRUCTIONfIE~ IF 
lTNE CORRESPONDING BIT IN THE SOUReE AND DESTINATION ADDRESS ARE THE 
ISAM£ THE ~ESUI..T IN OE~TINAT!ON ADbRES! IS A 101 IN THAT BIT POSITION 
JAND, IF THE CORRESPONQING elTS ARE OI'FERENT THEN T~E RESULT !S A '1' 
,IN THAT BIT PosrT~ON, THE CONDITION CODES ARE AFreCTEO AS rOI..~OWSI 

JIll IS SET IP THE RESUL.T IS • TO 0,OTHERWISE %T IS CL.EARED 
I~Nf I~ SET l' THE RESULT IS NE~ATtVE,CLEARED IF POSITIVE 
,'CI IS UNCHANGED 
,Iv' I~ CLEAREQ 

"UNCTION~ NOT TESTED By THIS ~ROGRAM 
111 THAT XOR WILL EXPL.ICIT~Y CHANGE THE USER/EXEC BIT IN THE STATUS WORO~ 
,STARTING PROCEEDURE 
I L.OAD AODRESSa2~a 
, PRESS START 
I STACK POINTER IS SET AT 5~0 
I siLL ~ILL RING WHEN TEST IS COMPLETE 

SCOPE. i! 11/171111 
lolL, TaIolAL, T 
FlSW-17?776 
USREAK·177770 
TPCSR 1117756<4 
TPBUF.177566 
Slr/R_1775711J 
OISPLAV'177,7QJ 

JA~DRESS or ~ROC£SS(R STATUS WORD 
tAOO~ESS 0' MICRO BREAK ~ECISTER 
tAOD~Ess or TEL,EPRtNTE~ CSR 
JADDRESS 0' TELEPRtNTER 8U"ER 
IAODRESS 0' CONSOLE SWITcH REG!STER 
iAOORESS or CONSOLE LICHT REGISTER 

, ••••••••••••••••••• INITIAL. STACK FlOINTER.0500 ••••••••••••••••••••••• 
STKPTA.a'0111 JINITIAL STACK S(TTING 

," 
,+2 

)oIALT 
,.2 
HAtoT 
,.2 
HAloT 
,+2 
HAL,T 
,.2 
HAL,T 



fIl130024 1'1001326 
fIl00026 21"130aJ1IJ 
2113"13313 0211!1Z32 
2113212132 0UU0 
fIl13003. 0001336 
"130036 0U0aJ0 
fIl000"0 21021042 
"13U~2 21U000 
fIlpj00H 2100046 
o 0 1110 4 6 " 0 1!10 Ql2I 
"131110513 2100052 
fIlfll0052 lH400011J 
fIlU13'. fIl0rl)056 
fIl13013'6 0U02l11l 
r/lZ0060 fIl 21 021 62 
0000~2 0UI!J011l 
fIlrIJ01364 2100r1J66 
rIJ 13 1110 6 6 " 211!101!1Z 
fIl13QJ07rIJ 0UrlJ72 
fIl00072 2lIIl1!l2l2l11J 
fIlUrlJ704 rlJUrIJ?6 
fIll/J0 rIJ 76 1!l1U1!J0111 
rlJQl01rIJlII 0IUUl2 
fIlU1f1l2 r/lIIlUU 
0111U2I. r/lQIUI!I6 
fIl III 01216 01U1Il0111 
fIl0l!llU rlJlU112 
f/l001U r/lIIl1311111!1II 
fIlrlJllJ1U 01110116 
fIlrIJf2I1U 0UI!J011l 
fIlUl20 111821122 
fIl2l11l122 11180r1J210 
rlJlII012. 0U126 
f/l0 01 2 6 I!lIIIU U 
fIlU13111 1!IIIJ2I132 
01110132 0unlll 
rIJ0 0134 U0136 
fIlQl0136 UI!I0011l 
o III 014Q1 0t0142 
f/l01/J142 nnQlIII 
rlJIII1/J141 I!IZU46 
rIJ QI f2I1 ~ 6 I!IZ U I!IZ 
fIlIII1/J1511l 01111111'2 
UU;2 r/lIIlun 
2IrlJllJ1;. fIl III 211' 6 
fIllllf2l156 IIIUIIIIIIIIl 
rIJ III 016 III I!IZQlU2 
f/JU1~2 l!IZun 
fIllIIllJ1~" uuu 
f/J1/J01~6 nnn 
fIlU11111 0111111172 
rlJU172 Q1Q10111n 
rlJlUl704 111I11III116 
fIlrlJlll176 0111UI!IIIJ 

,.2 
HAL.T 
,.2 
HAL.T 
,.2 
HAL.T 
,.2 
HAL.T 
,.2 
HAL.T 
,.2 
HAL.T 
,.2 
HAL.T 
,.2 
HAL.T 
,.2 
IoIAL.T 
,.2 
HAL.T 
,.2 
HAL.T 
,.2 
lolA I. T 
,.2 

101 AI. T 
,.2 
HAL.T 
,.2 
IoIAL.T 
,.2 
HAL.T 
,.2 
HAI.,T 
,+2 
HAI.,T 
,.2 
HAL.T 
,.2 
HAL.T 
,.2 
HAL.T 
,.2 
HAI.,T 
,.2 
HAI.,T 
,.2 
HAI.,T 
,+2 
HAL.T 
,.2 
HA\,T 
,.2 
HAL.T 



MA1NDEC-11-0CKaC-A PDP11/25-11/45 XOR tNST TEST MACYl1.6U 17·re:S.72 23147 "AGE 3 
001(8CA 

ZfIlZ2ZPJ "fIl~2"2 .+2 
ZPJ02f1l2 fIlIUIJIrH'iI 101 A\. T 
fIlSlll2f1l4 """206 .+2 
"""2216 fIlfll021021 ~A\.T 
001112121 l!Jilr!l212 .+2 
rIlU212 "21 rIl 21 021 IoIA\.T 
Z002H ellUl216 .+2 
rIlfll0216 el011l2lrllPJ 101 AI. T 
Zil2I22f1l el0r!1222 1+2 
fIl2lPl222 "fIle2l"fIl IoIA\.T 
ZfIlr!l224 r!IiJ 21 226 ~"'2 
Zf/l!a226 0f1lU0f1l HAI.T 
Z0023f1l fIlfllfll232 .+2 
ZfIl0232 11J0" r!Il1Jf1l 101 AI. T 
111210234 r!IfIlrll236 .+2 
111210236 021nefll 101 AI. T 
ZiI1l24f1l 21 SIll 242 ."'2 
111PJ0242 0f1l0f1lU 101 AI. T 
0r!1r1l2414 rIlilr!l24t ."'2 
0f1l212~6 "fIl0f1lU HA\.T 
rIlfllrll2'fIl 2lRIrIl252 .+2 
fIlfll0252 0UfIl0f1l HA\.T 
Illfll0254 0f1lfll256 .+2 
111PJ0256 0(11 U 0f1l 101 AI. T 
I1IfIl1ll26f1l 0n262 .+2 
21210262 0U2In IoIAI.T 
0U2~4 o fIlIIl 266 .+2 
0U2~6 021f1l2lr!lfll IoIA\.T 
0211/J27f1l ZfIlrll272 ."'2 
rIln272 11l2lrllflllllfll HAI.T 
Z002H 01110276 .+2 
zn276 0U2I00 HA\.T 
ZfIl03Qlfll 0(1121302 .+2 
021133r1l2 "fIlIIl fIl0 fIl HA\.T 
fIl003U 0Q1f1l3r!16 .+2 
21003216 r!IfIlfllfllU 101 AI. T 
ZfIl"31f1l 0210312 ."'2 
ZfIl0312 021"21 0 fIl 101 AI. T 
""21314 I1J0Ql316 ."'2 
ZfIl0316 IIH'00f1lfll MA\.T 
Z0Ql3221 0f1l11l322 .... 2 
Z00322 I'ffllU021 HA\.T 
ZfIln24 Ql(llPJ326 .... 2 
fIlflllll326 "fIl00 fIl0 HAI.T 
Z2IQJ33f1l r!If1lrll332 .+2 
ZfIle332 fIlflllllfllr!lfll IoIA\.T 
ZfIl0334 r!le0336 ."'2 
rIlfJ0336 0000U lolA loT 
0UHQl 0f1l11l342 ."'2 
QlU342 0f1l11liHlPJ HA\.T 
0PJ03H PJPJfIl346 ."'2 
I/JfIl03~6 00000f1l IoIAI.T 
lIlil035f1l 3efll352 .... 2 
ZU;S52 QliUfIl"fIl HA\.T 

C p..,. 
I CD 



011J1II3501 
00111356 
0"0360 
0003~2 
01111/13601 
001Z1366 
00r1J370 
0r1J0372 
0U3701 
1IJ1IJ0376 

1IJ00211l0 

rIJ 0111JrlJ0 
0r/J1I1J02 
01112.006 
IIJ 011/1 12 
00111120 
011111/126 
fIll2J103r/J 

0011/1036 
1IJ010~rIJ 
1IJ12J10~4 
1IJ1Il10 511J 
001052 
0010501 
001056 
00U6!!I 
011l10~2 
o 2IU ~ 01 
1IJ0U721 
001072 

fIl01074 
001076 
0011212 
001Ul6 
1118111181 
0U1U 
fIll1J1114 
1IJ2I1116 
001120 
001122 
IIJ 81 1126 
00113I/J 

0811132 
001134 

11J0r1J3!5~ 
21021111210 
1lI011J362 
eJ I/lI1J III IIJ 0 
11100366 
eJ0r1Jl1Jt/lr/J 
0021372 
21UUIiJ 
111011J376 
I/JUr/J1ZI0 

11J1II1Il20r/J 
1IJ011J161 
2101U0 
01/J002!1iJ 
1IJ1II'1/J61 
flJ127216 
2116731 
032731 
210101r1l~ 
113731 
0I1J1!IIIl02 
00 III r/J 00 
rIlUlllrIlr/J 
0107flJl 
rlJ12111J2 
t1l12711J11J 
1IJ11JI!I2'1 
IIJH211J0 
U311J211 
011Jl!IIIlrllI/J 
U211l12!1 
0I1J0UIZl 
0221021 
rlJ0101r1l1 
o I/lI1JIZl 21 0 

0I1JfIJI1JlIJl 
0111J111Jl 
0121212 
21121210 
11J11J0Z11 
01421!l11J 
nuu 
IIJI1JfIJI1J2IiI 
1QI2Ul 
11ll/ll1JI1JIU 
0211lrD27 
11l0101211 
21UUi1J 

0i1J2I11J2I2 
010111)1 
21121212 

177772 
2112J11J51212l 
177762 11751i'1 
001214rIJl2J 17757i'1 

17751111 17777i'1 

ICNTI 
START I 
BEGINI 

,.2 
~AL.T 
,.2 
~AL.T 
,.2 
~AL.T 
,.2 
~AL.T 
,.2 
~AL.T 

,.211121 
JMP 
,IU00 

I1J 

CI.,R 
MOV 
MOV 
BIT 
SEQ 
MOVB 

START 

ICNT 
UTKPTR,"6 
lCNT,II#DISPI.AY 
i1i1411l21,IIi1SWR ,·1111 .. 
USWR, •• UBREAK 

,CONTA!NS PASS COUNT 
ICI.EAR PASS COUNT 
'lNITIAI.I~£ STACK POINTER 
IO!SPI.AY PASS eOUNT 
lIoOA~ ~ICRO BREAK REGIST~R' 

il.OAO MICRO BREAK REG ~ITH SR0~7 
SOURCE"'2 
DESTin 
Y.2I 

SCOPE 
MOV 
MOV 
cec 
XOR 
BCC 
~L.T 
Bve 
HL.T 
CMP 
SEQ 
HIo! 

YIIY+1 
SCOPE 

'0,SOu~eE iMOVE 50URCE O~ERANO TO SOURCE 
'I1J,OES! ,MOV£ OEST!NATION OPERAND TO OESTINATION 

SOURCE,DEST 
,.4 

,XOR SOURCE AND DESTINATION 

tERROR! CARRY CHANGED 

tERRORI V 'AII.£O TO CI.EAR 
DEST,,0 ID~ST.I1J? 
,.4 

M6v *125252,SOURct iMOVE SOURCE OPERANO TO SOURCE 
~OV *"25252,O(ST iMOVE ~ES'INAT!ON OPERANO TO D~STINATION 
sec 
X~R SOURC(,DEST iXOR SOURCE AND DESTINATtON 
BCS •• 4 
HeT 
Bve 
HL.T 
C~P 
SEQ 
MI.T 

VIY+1 
SCOPE 

•• 4 

DEST,n 
,.4 

,CESTIIIJ? 

,ERRORI CARRY CHANGED 

IEFHIORI v rAII.EO TO C~EAR 

1125252 XOR 125252 rAII.EO 

MOV *11J'2525,SOURCE IMOV~ SOURCE OPERAND TO SOURCE 



Z01140 ~127~0 052525 
Z01144 0QH~257 
Z"11 46 "'742t'Jf 
Ull'0 103001 
"'01152 0021n0 
U1154 102001 
001156 21210000 
0011621 020027 000"00 
I1JI!IU~4 02114"1 
""U~6 000000 

"'00n3 
"01170 "'107"'1 
001172 012702 177777 
0"11 76 "'12700 177777 
0211202 "'002'7 
I1IU204 074211)0 
"'U 2 III 6 103401 
"01210 "'0U"'0 
U1212 U2rUl 
001214 III 0 rUl "'0 
001216 ~20027 "'0"'''00 
0rlJ1222 "'2114"1 
0211224 "Un0 

2'U0"'4 
I1IU226 0107U 
"'2112321 0127"2 125252 
11101234 "'12700 ",52525 
"U2~0 000257 
11101242 0742"'0 
"'012~4 1fIl3n1 
111012~6 ",un0 
001250 1fIl20"1 
"01252 000""'0 
"'01254 "2",,,27 177777 
111"12~0 00141!!1 
"012~2 IIlU000 

21nu, 
ZU2~4 "'1"'79J1 
""12~6 "12702 9J5252' 
""1272 012721" 125252 
"01276 0U2'7 
"0U0rIJ 014211Jr1J 
""1302 103401 
0211304 IZIrIJUI1l0 
"01306 UJZUl 
"013 Ul 0fCI n 0i! 
0211312 "'202127 177777 
"02.316 1ZIrIJ14211 
"t132" "'''''''00 

"''''''0'''6 

MOV 
CCC 
XOR 
sec 
f-IL,T 
BVC 
HI"T 
CMP 
SEQ 
f-IL,T 

V·V.1 
SCOPE 
MOV 
MOV 
sec 
)COR 
Bes 
HI.T 
evc 
"'loT 
CMP 
SEQ 
IoILT 

V'V+1 
SCOPE 
MOV 
MOV 
cee 
XOR 
Bee 
HL,T 
evc 
HL.T 
CMP 
BEQ 
IoIL.T 

V'V+1 
SCOPE 
MOV 
MOV 
sec 
)COR 
BCS 
H~T 
Bve 
HI.T 
CMP 
BEQ 
lolL! 

V'V+1 

SOURCE,OEST 
,+4 

,+4 

,MOVE DESTINATION OPERANn TO DESTINATION 

iXOR SCUReE AND DESTINATIO~ 

,ERROR! CARRV CHANGED 

tERROR! v rAILED TO CLEAR 
DEST,n ,OE:ST."'? 
,+4 

.-l,SOURCE 
*-1,DE~T 

SOURCE,DEST 
,+4 

iMOV~ SOURCE OPERAND TO SOURCE 
iMOVE DESTlNATION OPERAN~ TO O~STINATI0N 

,XOR SOURCE AND DESTINATION 

tERROR! CARRY CHANGED 

iERROR! V PAlLED TO CLEAR 
DEST,U .OeST."'? 
,+4 

_125252,SOURCE iHOVE SOURCE O~ERANO TO SOURCE 
.052525,OEST ,MOVE DESTINATION OPERANO TO D~STINATION 

SOURCE,DEST ,XOR SOURCE AND OESTINATION 
,+4 

'ERROR! CARRy CHANGED 

,ERRORI V rAI~£D To CLEAR 
DEST,.-l IOEST.-1? 
,+4 

,125252 XOR 052525 pAI~E~ 

_,,52525,SOURCE tHOV[ SOURCE O~ERAND TO SOURCE 
.125252,OE5T iMOVE DESTINATION OPERAND TO DESTINATION 

SOURCE.OEST IXOR SOURCE AND OESTINATION 
,+4 

,ERRORI CARRY CHANGED 
, .. 

IERRORI V FAI~ED TO CL.EAR 
atST,.-1 IOEST.~l? 
,+4 

J052~25 XOR 125252 rAILED 



001322 0U7QJl 
001324 QJ12702 10QJ000 
001330 QJ127QJ0 10QJ001 
011J1334 QJ0I1J257 
001336 121742021 
121013~0 103001 
o rIJ1 3 ~ 2 0 21 lIlli' 111 0 
21013~4 1020QJ1 
011J13~6 01!l0000 
0013~0 021110~7 000"01 
0rat354 021141111 
01313;6 """000 

"1!l0 21" 1 
0131360 "111J7e!1 
0013~2 1IJ12702 ,,77777 
"013~6 0127"0 10121000 
0013 72 0011J271 
01U.374 0142021 
12101376 103401 
001400 000000 
001402 102001 
001404 """000 
001406 020021 171771 
001412 "rIl14U 
001414 "U 00 III 

0QJ1416 
l2l1U421iJ 
001424 
1210143111 
12101432 
12101434 
1211111436 
0fj144111 
I2I2I14~2 
I2IU4~4 
01/11450 
2101452 

"1/10011/1 

o 0I1J 1/101 
"U701 
01210, 1212J000n 
"12700 01210Ul 
0IIJ2I2" 
014200 
1031/11!l1 
21 0 0 021111 
1IIJ2001 
0liJU01iJ 
21221021 01111110210 
1IJ1II1411J1 
IIJIII 01/1 21 0 

U2IIIU 
"UU2 

121131454 IIIU11'l1 
001456 01210, 000002 
01111462 012700 00210212 
01/11466 0U2?7 
001470 "'74200 
0211472 10341lJl 
0211474 01/1001'lil 
001476 102001 
IIJ015011l 2111100011l 

SCOPE 
MOV 
MOV 
ceo 
XO R 
BCC 
HI.T 
BVC 
HI.T 
eMF> 
eEQ 
H\.T 

Y'Y+1 
seOPE 

#1121012100,SOURc:E ,Movr SOURCE OPERAND TO souRrE 
*100"0~,DEST ,Movr OESTtNATtON OPERAND TO DrSTINATION 

SOURCE,DEST ,XOR SOURCE AND DESTINATION 
,.4 

,ERROR! CARRY CHAN~ED 

'ERROR: v ~A!L.ED TO CL.EAR 
DEST,#1 ,DE:STlll? ,.4 . 

MOV #77771,SOU~CE ,MOVE SOURCE OPERAND TO SOURCE 
MOV #111J0"00,OE9T ,MOVE DESTINATION OPERANO TO DESTINATION 
sec 
XOR SOURCE,DEST ,XOR SOURC~ AND OESTIN~TtON 
BCS •• 4 
H~T 
eve ,.4 

,~RRORI CARRY CHANGED 

HI.T ,~RRORI v rAIL.ED TO C~EAq 
CMP DEST,#-l 'DESh~l ? 
BEQ ,.4 
HI.T ~7'7'7 XOR 1~00~0 ~AI~ED 

SCOPE 
MOV 
MOV 
CCC 
XOR 
BCC 
HI"T 
BVC 
HI"T 
CMI' 
BEQ 
HI"T 

#l,SOU~CE 'MOV~ ~OURCE OPERAND TO !OURCE 

Y·Y.1 
N·N.N 
SCOPE: 
MOV 
MOV 
sec 
XQR 
BCS 
IoII.T 
BVC 
HI"T 

#l,DEST ,MOVE DEST!NATloN OPERAND TO DESTINATION 

SOURC~,DE:ST ,.' tXOR SOURCE AND D~STINATtON 

,ERRORI CARRY OHANGED 

tERRORI V PAI~ED TO C~£AR 
O~ST,*0 IO~ST'~7 
,.4 

'1 XOR 1 rAI~ED 

#2,SOU~CE tMOVE SOURCE OPERAND TO SOURCE 
'2,OESI ,MOVE OESTfNAT!ON OPERAND TO D~STINATION 

SOURCE,DEST 
,+4 

iXOR SOURCE ANO D~STINATtON 

iERRORI CARRY CHANGED 

,ERRORl v PAtL.ED TO C~EA~ 



001502 02~027 000000 
0Q11511l6 0014~1 
(IHU51Z 00Q11/101/1 

01/10U2 
01/10004 

0""512 01111701 
001514 012702 000004 
001520 012701/1 01/11/11/104 
001524 000251 
1/11/11526 0742U 
801531/1 1I/J31/1U 
001!532 00U00 
001534 11/12001 
01/11536 U0021(11 
001'40 020027 000000 
0015"4 001401 
0015~6 080RlU 

21(110013 
U0010 

001550 01111731 
001552 012702 000011/1 
001556 012700 01/10010 
0015~2 000271 
001564 074201/1 
0015~6 11/13401 
001!570 0000U 
001572 11/12001 
001574 31U'0U 
001,76 023027 01/10001/1 
0RJ1602 U1401 
00161/14 01/10001/1 

"IUlU4 
0011021/1 

001606 010701 
01111610 012702 0001/12111 
01/11614 012701/1 000020 
001620 01/10257 
""'1622 074200 
""':1.624 Ul3001 
00:1.626 U0000 
"RJ1630 11/12001 
00:1.632 01/J1lI/J1lI/J 
0111i6 34 0201/127 000000 
01/116 40 0il1401 
01/1h~2 0011/11/121 

0ilIll/JU 
0001/140 

0IUb44 "UJ711J1 
"1II16~6 012702 001/1040 
001652 01271/11/1 1/100040 

CMP 
SEQ 
IoILT 

V·h1 
NIN+N 
SCOPE 
MOV 
MOV 
cec 
XOR 
BeC 
IoILT 
eve 
HLT 
CMP 
B£Q 
foIl.T 

'1"'1'+1 
N.N+N 
SCOPE 
MOV 
MOV 
scc 
XOR 
BCS 
foILT 
eve 
HI.T 
CMfi 
eEQ 
IoILT 

UV+1 
NIN+N 
SCOPE 
MOV 
MOV 
cee 
XOR 
BCC 
IoIL.T 
evc 
foIl.T 
CM,. 
eEQ 
foIl.T 

'1'1'1'+1 
NIIN+N 
SCOPE 

J2 XCR 2 F'AIL-EO 

.4,SOURCE iMOVE SOURCE OPERAND TO SOURCE 

.4,DEst IMOVE OEST!NATION OPERAND TO DESTINATION 

SOURCE,DES'I' 
,.4 

'. + .. 

iXOR SOURCE AND OEST!NATtON 

IERRORI CARRV eHANQtD 

iERROR! V PAtl..ED TO CI..EAR 
DEST,n lO!:5T.J!l? 
,+4 

SOURCE,DES'I' 
,.4 

,.4 

14 XOR '" rAILED 

IMnVE SOURCE OPERAND TO SOURCE 
iMOVE OESTINATION OPERAND TO D~STINATION 

,XOR SOURCe: AND OESTINATION 

IE~RORI CARRY OHANCED 

iERRORI v rAI~e:D TO C~[AR 
OEST"e ,OrSTlm1 
',.4 

.2m,SOURCE 
U0,DE~T 

SOURCE,OES'!' ,." 
,+4 

iMOVE SOURCE O~ERAND TO SOURCE 
iMOVE DESTINATION OPERANO TO DeSTINATION 

iXOR SOURCE ANO DESTINATION 

IERRORI CARRV OHANGEO 

JERROR: v rAIL.ED TO C~£AR 
DEST"e 10£5T-01 
,.4 

i2~ XOR 2~ F'AI~ED 

MOV .40,SOURCE 
MOV '40,OE~T 

iMOVE SOURCE OPERAND TO SOURCE 
,Movr OEST%NATION OPERANO TO DESTINATION 

~.,-,'''.-,.'J ~A;I 



n ~ ~ 
~; ¥ 

MAINOEC·11.0CK3C-A PDPil/25-il/45 leOR !NST TEST MAeYll,6~6 l'''F'E8.72 2~147 PAGE 8 
OCI<BCA 

~01.656 ~1/J0271 SCC 
~1/J16~21 074200 XOR SOURCE,DE'ST !XOR SOURCE AND DESTINATION 
~IU662 1ID340l, 9CS ,+4 
0016~4 21021f1J2!21 HLoT !ERROR! CARRY C:HANGE:O 
01/J16~6 10221211 BYC ,+4 
0016721 Q11/H1l2l210 HI.T iERRORI V F'A1I.ED TO CI.EAR 
0211672 0221021 321002121 CMP OE:ST I U IDEST-!!!? 
rllrll1676 21014211 SEQ ,+4 
0211 "'21 00210021 HI.T 14Ql XOR 40 f"AII,.ED 

0210016 Y.Y+1 
2I&l011/J0 NDN+N 

001702 0Ul701 SCOPE 
001704 212.2102 000111121 MOV UIIlI/I, SOURC£ iMOVE SOURCE OPERAND TO SOURCE 
01111711/1 21121210 21021Ul0 MOV .1021,O~ST 'MOVE OEST1NAT~ON OPERAND TO D£STINATION 
001714 21U257 cec 
001716 21142210 XOR SOURCE,DEST iXOR SOURCE AND DESTINATION 
(/Iil11221 Ul3U1 BCC ,.4 
001722 21Uil0iI HIoT IEPROR! CARRY CHANGED 
01i!11724 1&12001 BVC ,+4 
01i!11726 210210210 HI,.T ,EPRORI V FAli.ED TO CL.E Alii 
(/In730 21221027 21U2I021 eMP DEST I U IO~ST.I!J? 
1IJ1i!I1734 21fU401 BEQ ,.4 
0211736 21fU0210 HIo! I1Ql0 XOR 12121 FAILEO 

2100017 .,.-Y+1 
0U20i1 N-N+N 

1IJ01740 21Ul701 SCOPE 
(/Iru7~2 0127212 00212210 MOV .2U,SIJURCE ,MOVE SOURCE O'ERAND TO SOURCE 
rll011~6 0:1.272121 11J0J1J200 MOV #22121.DEST ,MOYE OESTINATION OPERAND TO D£STINATION 
001752 0U217 sce 
1IJ01154 07422121 )(OR SOURCE,DEST ,XOR SOURCE AND OEST!NAT!ON 
01i!117'6 111134211 9CS ,.4 
1IJ01160 0i12100r/1 HLoT IERRORI CARRY CHANGEO 
1IJ0i1~2 1III2r/1211. Bve ,+4 
Z2I17~4 1'J2II2IrII2Ir/I HLo! IERRORI V f'All,.E:O TO CI.EA~ 
IIJru1~6 21221021 1lIfD001l1fD CMP OEST, IIII/J ,O!:STDI'!? 
0&11172 1'J1II14211 SEQ ,+4 
001774 0rII0rII1'J 21 HI.T 12210 XOR 22121 FAILEO 

0III'J02r/1 .... V+1 
UQl411J21 N-N+N 

1IJ1II1776 21117211 SCOPE 
IIJQI2U2I 21121(!J2 IlIfD 21 4 0rII MOV #41'Jr/J,SIJURCe iMOVE SOURCe: OPERAND TO SOURCE 
U2l1J04 1II1210r11 rllQlIIl4i1J21 MOV UIZII/l,OE;ST iM~YE: OESTtNATION OPERAND TO DESTINATION 
1IJ2I2ilU 011212" cce 
21020+2 217422121 )(OR SOURCE,DEST ,XOR SOURCE ANO CESTIN.TtON 
0nn~ 1&IUI'J1 Bee ,.4 
ZIiIilU6 1'Jr/l2Ir/Ir/Ir/I IolI,.T iEPRC'JRI CARRY CHANGEO 
UU2r/1 1&121/1211 Bye ,+4 
0r112022 l?!iJ 0rII11J2I HIoT ,ERROR! VrAli.ED TO CLEM~ 
Zil2r/124 III 221 21 21 nun CMP OEST I !III!! IOI!:STIIII/!? 
UZ2l321 0e1411J1 9EQ ,+4 
IIJr/lU:52 21r/1l1Jil0r/1 HLoT J412113 XOR 4021 FAILEO 



0U021 '1'11'1'+1 
21fJuee NIIN+N 

21UrlJ34 2110701 SCOPE 
212122136 0127212 2121 UOl I1l MOV U0210,§OURCE ~M~VE SOURCE OPERAND TO SOURCE 
212122142 012700 o III U0 21 MOV UI1J011J,OEST iMOVE OESTtNAT10N OPERANO TO D~STINATION 
00211l~6 I1JU217 SCC 
0r/J2r/J'fJ ~742011l XOR SOURCE,DEST ,XOR SOURCE AND DESTINAT!ON 
002052 103411J1 BCS ,+4 
002rlJ54 I1J 21 2121 210 H~T .ERROR! CARRY CHANGED 
0r/J2r/J56 102001 Bve ,+4 
011J206R1 11J2Il1JfJlZll1l HL.T ,ERRC'lR! V 'AILED TO eLEA~ 
21212062 21 2 I/JRl 21 1Zl011J 21 11J2I CMP DEST,n ,DESTIII1J? 
21 r/J206 6 0r/J1411Jl BEQ ,+4 
21l1J2i!7r/J 212121r/JllJ2I HI.,T '1~21" XOR UI'JI2I F"AIL.ED 

0Ur/J22 '1'11'1'+1 
11J2I2UI1l NIIN+N 

21"2,"2 211217211 SCOPE 
02122174 0127212 0212210121 MOV ,2U0,§OURCE iMOVE SOURCE OPERAND TO ~OURCE 
2121212121 012700 11J11l200r/J MOV ,2Ufil,OEST iMOVE OESTJNATJON OPERAND TO DESTINATION 
0212104 0U2'7 ceo 
filr/J2106 111742"" XOR SOURCE,DEST iXOR SOURCE AND DESTINATtON 
r1I1IJ211r/J U311J2!1 BCe: ,+4 
2I1IJ2112 00a011J2I HL.T ,ERRORI CARRV CHANGED 
21212114 12122101 BVC ,+4 
002116 21fJ 121021 fJ HL,T ,ERRORl V rAILED TO CL.EA~ 
0a21211l 0221027 011l2lr/Jl1JfJ CMP DEST. '" JOESTII~? 
21212124 I1J01401 BEQ ,+4 
21(112126 11lr/J0I0lI021 HI.,T ,211J12I11J XOR 2I!I11J11l F"AIL.ED 

02121023 '1'11'1'+1 
U 4111 I1lfJ NIIN+N 

0212130 0107211 ScOPE 
fil2l2132 0127212 11J11l411111JZ MOV 111421e0,§OURCE ,MOVE SOURCE OPERAND TO SOUR~E 
11102136 rIJ12 7 00 Q!0411l30 MOV ,411l1110,OEST ,MOVE OESTINATION OPERANO TO DESTINATION 
002142 l1Jil02 '17 sec 
0Rl21~4 "74211J11l XOR SOURCE,OEST iXOR souRce AND OESTINATION 
2111121~6 103401 8CS •• 4 

2l1li21'0 21 0 QJ 0 30 HLT ,ERRORI CARRY CHANGED 
fil021'2 U2Ul BVC ,+4 
"02154 l!Ie2I 0 210 HL.T ,ERRORI V rAl~ED TO CL.EAP 
"82156 21221021 2103212121 CMP DEsT,n JO~ST-07 
IIlU162 11J01411Jl SEQ ,+4 
2102164 2103 0I1J iI ~L.T iUI!I(lI )lOR 4\21321 rAI\.:ED 

UI!J024 Y-Y+1 
III U 030 NIIN+N 

r/J021~6 I!IU71Z11 ScOPE 
"il2170 QJ1271!l2 211001')0 MOV 11111000, SOURCE iMOVE SOURCE OPERAND TO SOURCE 
"212174 fil12700 nun MOV U0UIII, DEST iMOVE DESTINATION OPERANO TO DrSTINATION 
III 21 221/J1IJ 0032'7 CCC 
IIlfll2211l2 III 742 11JI1l XOR SOURCE,DEST jXI'lR SOURCE AND DESTINATION 
III 022 III 4 1030211 ace ,+4 

0 (-c:~ 
\ CD 



002206 00U00 
0r1J221i1J UJ2001 
002212 1210U00 
021221~ 020021 00121000 
002220 0UlI\ 121 1 
fIl02222 12101210021 

I2IU025 
02UU 

fIl0222~ 01071211 
002226 012102 1212121000 
002232 012100 02121000 
002236 00121217 
0f/J2240 0H2121Z 
002242 10:5 lI\ 01 
00224l1\ 0UZ2lZ 
002246 UJ201211 
r1102250 001/JU0 
0022'2 020021 00121000 
002256 001401 
r112122621 000U0 

00111026 
040000 

002262 01071111 
002264 2112102 0l1\02100 
02122721 012100 040012121 
02122;lI\ 2lZ1!12'1 
1/102276 I2IH200 
01!J23r110 113""" 
002302 "11110121' 
0U3U U2rUl 
1/102306 00001210 
002310 020027 12101!1000 
0I1J23~4 I!IU401 
1/102316 I2ItRJ000 

001210 21 
1UU0 

002320 011!1101 
002322 012102 1012101210 
11102326 01271110 1012101210 
002332 1!Ii1J0277 
0U33l1\ 01l1\2n 
11102336 11113401 
11102340 n0UI 
111123 42 UUlIll 
1110234l1\ nu2lZ 
0023~6 1112111021 1Il01!101210 
IIIU3;2 1III1l1\I2I1 
III 023'lI\ 0UU0 

I/J0U30 
I2Inus 

H\..T 
eve 
HI.T 
CMP 
BtQ 
HI.! 

Y-Y+1 
N_N+N 
SCOPE 
MOV 
MOV 
SCC 
XOR 
9CS 
HI.T 
Bve 
IoII.T 
CM'; 
BtQ 
HL.T 

y-h1 
N-N+N 
SCOPE 
MOV 
MOV 
CCC 
XOR 
BCC 
MI.T 
Bve 
MI.! 
CMP 
BEQ 
MI.! 

Y-Y+1 
NIIN+N 
SCOPE 
MOV 
MOV 
sec 
XOR 
ees 
H\.T 
Bve 
H\.T 
CMP 
BEQ 
\oII.T 

Y-Y+1 
NIN+N 

.ERRORI CARRY CHANGED 
.+4 

,ERROR! V rAII.ED TO CLEAP 
oEST,n ,O!:ST .. 12I1 
,+4 

#2111000, SOURCe: 
#20flJ00,OEST 

SOURCE,DEST 
.+4 

.",4 

iHOVE SOUROE OPERANO TO SOURCE 
iMOVE OEStINATION OPERAND TO OESTINATION 

iXOR SOURCE ANO OESTINATION 

iERRORt CARRY CHANGED 

iERRORI v rAll.EO TO CI.£AR 
DEST,n ,DE:STII01 
,+4 

#lI\IIII111110,SOURCE 
1114001110,D£ST 

SOURCE,DEST 
.",4 

.+4 

.MOVE SOURCE OPERAND TO SOUROE 
iMOVE OES~INATION OPERANO TO O[STINATlON 

iXOR SOURCE ANO DESTINATION 

.EARORI CARRY CHANGED 

tERROR! V 'AI~ED TO CI.EAR 
DEST I #111 ,O£STIIII!? 
.",4 

#lZ~0~III,S0URCE iMOV£ SOURCE OPERAND TO SOURCE 
*1I11m~0111,otST iMOV£ OESTINATION OPERAND TO DeSTINATION 

SOURCE,DEST ,XOR SOURCE AND DESTINATION 
.+<4 

tERROR I CARRY CHANGED 
.+~ 

,ERROR! V rAI~ED TO OLEA~ 
DEST,#0 ,D£STII01 

."''' 



002356 
0023621 
00236. 
0023721 
002372 
0212374 
002376 
121212<400 
002<4212 
fIl0H 21 4 
12102410 
12102412 

2102414 
002416 
002422 
1!l1ll2<426 
12111124:50 
011124:52 
I!lQl2434 
211/12436 
1ZI02~421 
002442 
002446 
002450 

21n4~2 
002454 
I2II11H621 
0f1J2<464 
01112466 
01/124721 
12102472 
00H74 
002<416 
0n51110 
00a50. 
0212506 

1ZI025121 
1ZI02512 
002516 
I!lrlJ2522 
01/1252. 
0212526 
"025:50 

0000211 
01"1701 
'''12702 
0127021 
0210257 
0742fZ111l 
12132101 
0RJ011100 
10211101 
f1J0UI1l0 
11I2f1J027 
f1J014 21 1 
"'fllflJ0f1J0 

f1JIIl1IfII31 
flJUfllflJ2 
Q'JU711l1 

171777 

fIJ IIJ "" I/J1 

171176 

21127f1J2 117777 
2'12700 III IIJfIJ IIJfIJ 2 
f1JU277 
1Il74230 
1034 fIJ 1 
3011l11011J 
1212001 
0111111000 
"'2011127 171775 
1IJ0141111 
f1J0IIllll00 

fIJfllIIlII32 
flJUIIJflJ4 
fIJ 107 I'll 
0127f1J2 171177 
f1J127f1J0 ,,001/1214 
21"02'7 
0742f1J0 
U31/l11!1 
f1J""",fIJlIJ 
1111211) I'll 
11I0f1J000 
02 fIJ 11) 27 171773 
""14flJl 
I1J0 "'" 0 12' 

1111110033 
00001111 
f1J1fIJ701 
"'12711J2 
f1J127U 
flJU277 
0742"'0 
111134 01 
flJIIHHl00 

SCOPE 
MOV 
MOV 
eee 
XOR 
Bec 
"'L.T 
BVC 
~L. T 
CMP 
SEQ 
HL.T 

'1'11'1'+1 
NIIN+N 
SCOPE 
MOV 
MOV 
sec 
XOR 
Bes 
HL.T 
£IVC 
HL,T 
CMP 
BEQ 
JoIL.T 

VIIY+1 
NIIN+N 
SCOPE 
MOV 
MOV 
cec 
XOR 
Bee 
JoII.T 
BVC 
~L.T 
CMF
BEQ 
HL.T 

'1'1'1'+1 
NIN+N 
SCOPE 
MOV 
MOV 
sec 
XOR 
ecs 
H~T 

#~l,SOURCE 'HOV~ SOURCE OPERAND TO ~OURCE 
.1,0ES! ,MOVE O(STtNAT!ON OPERANO TO DESTINATION 

OEST I n "17 6 
.+4 

,XOR SOURC~ AND OESTINAT!ON 

iERROR! CARRY CHANGED 

,ERRORI V FAII.EO TO CLEAR 
,orS h t77716? 

, .. 1 )(O~ 1 FAILED 

.-l,SOURCE ,MOVE SOURCE OPERANO TO ~OURCE 

.2,OES! ,MOVE DESTINATION OPERAND TO OESTINATION 

,+4 

DEST, '177175 
,+" 

,XOR SOURCE ANO DESTINATION 

tERROR! CARRV CHANGED 

JE~RORI V rAIL.ED TO CLEAR 
,OEST:177775? 

,-i XOR 2 FAIL.ED 

.-1,SOURCE ,MOVE SOURCE OPERAND TO SOURCE 

.4 , OES! ,MOVE DESTINATION OPERAND TO OESTINATION 

0(ST,n77113 
,+4 

'-l,SO\,!RCE 
#lIII,OE~T 

SOURCE,OEST 
,.4 

,XOR SOURCE AND DESTINATION 

IERROR! CARRY CHANGED 

tERRORl V FAIL.EO TO CL.EAR 
,0[ST:1777137 

1-1 XO" 4 FAILED 

,Movr SOURCE OPERAND TO SOURCE 
IMOVE OEST!NATION OPe:RAN~ TO D[STINATION 

,XOR SOURCE AND OESTINATION 

IERROR! CARRY CHANGED 



n ~. ~ 

MAINDEC-l1-0CKae-. PDP11/25-11/45 XOR !NST TEST MACYl1,606 17"n:8"n 23147 PAGE 12 
DCKBeA 

"'02532 UJ2001 Bve ,+4 
"'02534 2!e001210 ~~T IERRORI V PAl~ED TO C~EAR 
"'02536 0211le27 171767 eMP DEST,#177767 JOE S h 17 77 6 71 
002542 001401 eEC .... 4 
011J25H 011JUl1le "'LoT Iwi XO~ 10 PAIL,ED 

t!lIlJIII1IJ34 '1'-'1'+1 
00121,,20 N-N+N 

011J2546 11l1l!l7~1 SCOPE 
0111255" 012702 177777 MOV .·l,SOl,lRCE iMOVE SOURCE OFERAND TO SOURCE 
002554 11l12721~ 000020 MOV n0,OE~T IMOVE OESTtNATtON OPERAND TO DESTINATION 
011J25~" 1/J1/JI2I257 eeo 
0025~2 21 742QlrlJ XOR SOURCE,OEST ,xnR SOURCE AND DESTINATION 
011J2564 1r/J3e01 BCC ,+4 
1/J02566 I/J I/J IIJ0I'lr/J "'L.T IERRORl CARRY CHAN~EO 
"'1IJ2511/J 1111201211 BVC ',+4 
"'1IJ2572 01/J III 0121" IoII.T IERRORI V 'A1I.EO TO CL,EM:t 
"'02574 1'J2U27 177751 CMF' D[ST, U 71157 jDESh177757? 
011J26"'1IJ IIIrIJ1401 BEC ,.4 
011J2611l2 0UI/J2Ir1J ~I.T '-1 XOR 211J PAII.ED 

0I/JU3, '1';;'1'+1 
Ill" 0I!J 4" N·N+N 

"'1IJ2604 0Ul7211 SCOPE 
"'1IJ2606 0127212 117777 MOV '·l,SO!JRCE JMOVE SOURCE OFERANO TO SOURCE 
"'02612 01210" 0"""411J MOV '4",DE~T IMOVE DESTINATION OPERANn TO D£STINATION 
"'1/J2616 "'fIlI1l277 sec 
"'02621/J 2174221" XOR SOURCE,OEST iXOR SOURCE AND DESTINATION 
"'1IJ2622 1034211 9CS ,+4 
"'1IJ2624 III 01211/J21" "'~T jE~RORI CARRY CHANGED 
"'e2626 10 2" III 1 Bve .+4 
"'1IJ2630 1/J1/JI2I1/J2Ir1J IoII.T IERROR! V PA11.£0 TO eL.EA!=! 
002632 CIJ 20I!J 27 171737 eMP DE5T,#177737 JOESh1777377 
"'1/J2636 ~f/J1411l1 SEQ ,+4 
"'I/JZ 64 III I1JUI1J011J "'loT jwi XOR 421 PAlloED 

1Il11J1/lI1J36 YIIV+1 
1/l1/J1Il10" ~.N+N 

"'1/J26~2 21121211 SCOPE 
011J2644 1Il12711l2 177777 MOV .-1,SOl,lRCE iMOVE SOURCE OPERAND TO SOURCE 
"'1/J26511J 111127O" I/J IIlI/J 101/J MOV .~0111,Cg:ST iMOVE DESTINATION OPERAND TO DESTINATION 
IIJfIJ2654 1Il11Jl1l2'7 cee 
1IJ2I26'6 0742U )(OR SOURCE,DEST iXOR SOURCe: AND DESTINATtON 
002661/J 1Ur1JIIl1 Bee •• 4 
1/J1IJ26~2 UUU ~IoT IERRORI CARRY CHANGED 
01/J2664 1rIJUU Bve .+4 
002666 UUe!1l IoII.T IERRORI v rAII.EO TO CL.EAR 
IIJ1IJ26?11J 1IJ2U27 117671 CMP 0[ST,#177617 J OEShi 776771 
IIJ1/J:!674 1Ilf/J14U SEQ ,+4 
002676 IIlUe0" ~L.T ,-I XO!=! 111J11J PAIL.ED 

1/J1/J1/lI1J37 V-V+1 
~U211l" N!lN+N 

1/J1IJ27 0" 121107211 SCOPE 



''''27212 
rIlZ27216 
21212712 
fl!Z2714 
fl!Z2716 
011l272Z 
0212722 
fl!11l2724 
0212726 
0R12732 
0Z2734 

01112736 
U27411l 
fl!11l2744 
fl!11l27'11l 
fl!Z2752 
fl!Z2754 
0R12756 
0Z27611l 
0212762 
01112764 
fl!0277Z 
0f/J2772 

01112774 
0f/J2776 
011l 3 11102 
fl!Z3f/JfI!6 
011lJf/JU 
U3f/J12 
0nf/J14 
fl!il3Z16 
0f/J3il2" 
0f/J311J22 
0Z3I/J26 
o f/J3 f/J3f/J 

21iJ311J32 
0f/J3f/J34 
fl!iJ3il~11l 
0ZU44 
0Z311l46 
0ilU'11l 
0UI1l52 
21Z311l54 
1IJf/J311l56 
011l3f/J~21 

0127212 
QJ127011l 
fl!11l2l217 
2174221" 
103401 
2111l1ll11l2lil 
U200l 
Pl 21 121" 0I1l 
212121027 
QJ014r/11 
"'21 I1J0 21 21 

21i111J04" 
21U40i1 
0107211 
21127212 
2112721" 
IIJU257 
I!lH200 
U311lU 
'" 0QJU 21 
1IIJ 221 211 
(1I0011l2lfIJ 
022l1li27 
21014"'1 
I'fil III 21 lIJiI 

lIlil2l041 
QJiI 1IIJ "'21 
21107U 
21127212 
0127~" 
QJ11l0277 
21104200 
UJ3<4QJ1 
IIll1lnn 
U2"U 
'" Il/fJ "'" 21 
1Il2i1J027 
12181401 
I1J0I1J0I1J0 

QJ"U <4 2 
"" 2" f/JII 
21u!701 
QJ127QJ2 
1Il127021 
nQJ2' 7 
QJ742QJe 
18321(111 
"'UUiI 
1212001 
21UU0 
1Il281J27 

17"1577 

177377 

177777 
0"102121 

176777 

MOV 
MOV 
sec 
XOR 
BCS 
H~T 
Bve 
"'loT 
CMP 
BEQ 
HIoT 

Y8Y+1 
NwN+N 
SCOPE 
MOV 
f'lOV 
cce 
XOR 
ace 
HIoT 
BVC 
HIoT 
CM? 
BEQ 
HIoT 

VwY+1 
NwN+N 
SCOPE 
MOV 
MOV 
sec 
)(OR 
SCS 
IoII.T 
Bve 
"'loT 
eM? 
SEQ 
MI.T 

V'Y+1 
NwN+N 
SCOPE 
MOV 
MOV 
ceo 
XOR 
BCC 
ML.T 
Bve 
ML,T 
eM!' 

... l,SOYRCE 

.211l",O~ST 

SOURCE,DEST 
,+4 

j-1,SOURCE 
.41!l0,O~ST 

SOURCE,OEST 
,.4 

,+4 

... l,SOURCE 
UIll2l2l,QEST 

SOURCE.OEST 
,.4 

*-l,SOURCE 
#2QJQJI'f,QEST 

SOURCE,OEST 
,.4 

OEST ,#P57"17 

IM~VE SOURCE OPERAND T~ SOURCE 
,MOVE DESTINATION OPERANn T~ DESTINATION 

iX~R SOURCE lNO OESTINATYON 

iERROR! CARRV CHANGED 

tERRORI v FAILED TO CLEA~ 
,OESht77517? 

j.i WOR 201'f PAlLED 

iMOVE SOURCE OPERAND TO SOURcE 
,MOve:: ~ESTtNATtON' OPERANO TO DESTINATION 

,XOR SOURCE AND DESTINAT!ON 

tERROR! CARRY CHAN~EO 

,ERRORI v PAlLED TO CLEAR 
,0E'Shi773777 

i~i WOR 400 FAILED 

,MOVE SOURCE OPERAND TO SOURCE 
jMOV[ nEST!NATION OPERANO TO DESTINATION 

JXOR SOURCE ANO DESTINATION 

'ERR~R! CARRY CHANGEO 

.ERROR! V FAILED TO CLEAR 
,OESh1761777 

j~l XOR 1QJ~0 FAILED 

,MOVE SOURCE OPERAND TO SOURCE 
,MOVE OESTINATtON OPERANO TO DESTINATION 

,XOR SOURCE AND DESTINATtON 

,EqRORl CARRY CHANGED 

JERROR1 v FAILED TO OLEAR 
IOESh1757771 



n .~ ~ 

MAJNOEC~11~OCK3C·A 
OCKBeA 

PoP!1125"11145 )COR INST TEST MACVll,6ilJ6 11-r:e:B .. 72 23147 PAGE 14 

"0;'064 0"14211 SEQ ,+4 
"0;'0~6 '" 0 0 0 t!lrlJ HloT , .. I XOR 2"~" FAILEO 

300043 V-Y+1 
"040210 N-N+N 

"03070 2111217211 SCOPE 
"03072 012102 177777 MOV h1,SO~RCE ,MOVE SOURCE OPERAND TO SOURCE 
"03076 0127211!J k'l040k'l21 MOV *4021",OEST ,MOVE OESTINATION OPERAND TO DESTINATION 
"03102 eIzrlJ217 scc 
"(Il3104 k'l742k'l1!J XOR SOURCE,DEST iXOR SOURCE AND DESTINATtON 
"03106 10HU BCS , ... 4 
003110 U0000 "'loT ,ERROR! CARRY CHANGEO 
"03112 102zrlJ1 Bve ,.4 
003114 0zrlJ0211!J "'I.T iERRORI V FAII.ED TO CloEAR 
003116 020021 113777 CMP OEST,1I173777 ,DEST=173777? 
1lI1!J3122 IlIU41!!1 SEQ ,.4 
"03124 eI0I!J 1!J1210 HL.T i .. ! XOR 40e10 FAIloEO 

k'l1!JrlJ1!J44 Y-Y+1 
III UzrIJ" N-N+N 

2103126 010101 SCOPE 
2I1!J31321 012702 117777 MOV *·1,SO~ReE iMOVE SOURCE OPERAND TO SOURCE 
2I1!J3134 e1127k'l1!J k'lU01110 MOV HIlI""'I!J, DEST ,MOVE DESTlNATION O?ERANO TO DESTINATION 
"1!J31 40 12I01!J2'7 cce 
2I1!J3142 k'l14200 )COR SOURCE, D.EST ,XOR SOURCE AND DESTINATtON 
003144 1I/J31!J01 BCC ,+4 
003146 0"""00 "'loT ,ERROR! CARRY CHANGED 
00315" 1020211 Bve ,.4 
0031'2 0"0000 HL.! iERROR! V FAII.ED TO CLEAR 
"1!J3154 2120021 16'1777 CMP OEST,*~67777 ,D!:Sh16771n 
"03160 0014211 BEQ ,+4 
01!Jh~2 U2IU0 HL.T , .. I XOR 11!J0210 rAILED 

2182184' Y-Y+1 
21 2 rlJl!J0 " N-N+N 

rIlI1l31~4 "'107211 SCOPE 
"0J1~6 012102 177771 MOV .·1,SOYReE ,MOVE SOURCE O~ERAND TO SOURCE 
01!J3172 11J12711J0 11J211J1U1!J MOV '20001!J,DEST iMOVe: OESTINATION OPERAND TO DESTINATION 
003176 0I!Jr!l2" SCC 
01/JJ2U 11I142r1lZ )COR SOURCE,OEST tXOR SOURC~ AND DESTINATION 
211213202 10341111 9CS , ... 4 
21032214 r!IIZIun H~T ,ERRnR! CARRy CHANGED 
0"3206 UJ2I!JU eve ..... 
003211Z1 0I!J ZIIlI1lI!J "'I.T ,ERRORI V PAIL.£O TO CI.EAR 
21 I/JJ 212 021Z11!J21 15'771 CMP DEST, U51117 , DESh1577777 
"03216 r!l1U401 BEQ ..... 
00322111 21una HI.! ,.1 XOR 2011J0~ FA!~EO 

r!llZlrIlZ"6 'fIIY+1 
11J4fJ2I0111 N8N+N 

003222 U07U SCOPE 
01113224 11112102 177777 MOV ,"l,SOYRCE ,MOVE: SOURCE O~ERAND TO ~OURCE 
0IU23" 11J1210" 04121111210 MOV *4210f/JI!J,DEST ,MOVE DESTINATION OPERAND TO DESTINATION 
003234 0""'257 cce 



MA1NOEO-11-0CK3C-A POPilI25-11/4' XOR INST TEST '1ACVll,6eJ6 17-HB.72 231 47 PAGE 1'5 
OCl(80A 

12I1Il3236 1217422", )COR SOURCE/OEST ,XOR SOURCE AND DESTINATTON 
I2IRl32411l 1032101 Bee ,.4 
12I11l3242 011l2l1ll00 HI. T iERRnRI CAR~V CHANGED 
12I1Il3244 Ul211l01 evo ,+4 
121213246 00 eJ IIl0I1l HI.T IERRORI V ~A!~ED TO CLEA~ 
f1Jf1J;!25RJ tIl2n27 137771 CMP OEST / #137777 J OEST:13 7777? 
12I1/l325. eJIU42!1 BEQ ,+4 
12I1Il3256 21 IU IIlI1JIIl IoILT ,-1 XOR 411l0121~ rA!~EO 

121 III 021 47 V-V+l 
10 0 III til III N-N ... N 

121 III 32611l 0121701 SCOPE 
fIJ2I32~2 012702 177771 MOV j-1,SO\JRCE ,MOVE SOURCE OPERAND TO SOURcE 
12I11l3266 QJ127011l 1 III 0 lIleJ III MOV #10012111"" / DEST ,MOVE OESTINATION OPERANO TO DESTINATION 
12IRJ3272 Ql00217 SCC 
01/l3274 07421iHl XOR SOURCE,DEST ,XOR SOURCE AND DESTINATION 
01113276 1034QJl BeS ,+4 
0033011l III III 0021 III HIoT ,ERR~RI CARRV CHANGED 
12I1/l3302 1022101 avc ,+4 
I2I1Il33"4 0U0011l HLT IE~ROR! v rAI~ED TO CLEAR 
1210331216 02Ql021 077777 CMP OEST, #77777 IOe:Sh'7777? 
f1JI/l3312 001401 BEQ ,+4 
12I1Il3314 121000n IoILT ,-1 XOR 112112111130 rAILED 

011l0"'1Il V-V+1 
0210"1IJ1ll N-N+N 



MAINOEC-11-0CK3C-A PDP11/25-il/45 XOP- INST TEST MAeYll16~6 17-rEB.72 23147 PAGE 16 
DCI<BCA 

2100001 N=l 
003316 2110701 SCOPE 
003320 21127212 11HD III 1i"Z112I MOV U, SOURCE IMOVE SOURCE OPERAN~ TO SOURCE 
003324 211270121 0fZ1rl1001 ~OV .1,DEST ,MOVE DESTINATION OPERAND TO DESTINATION 
0121333121 011J2l257 CCC 
003332 "'742U XOR SOURCE,DEST ,XOR SOURCE AND DESTINATiON 
003334 1030211 BCC ,.4 
003336 21011J0rl1121 HI.T ,ERROR! CARRY CHANGED 
003340 1020rl11 Bve ,.4 
003342 Ql0 1IJI2I 21 0 HL,T 'ERR~R! V F'Ali.ED TO CI.EA~ 
0033~4 0211J12I27 00210211 CMP DEST,#l ,DEST·l? 
0213350 11112114211 SEQ ,+4 
"03352 "'0 III 0IZl 0 Hi.T '11l XOR 1 FAIL.ED 

210210'1 Y.Y+1 
11I0I/I0rl12 N!lN+N 

003354 11112171111 SCOPE 
003356 2112702 o III "'liHHI MOV *",SOURCE 'MOVE SOURCE OPERAND TO gOURCE 
003362 012711J0 "00 III 21 2 MOV .2, DES! 'MOVE OE~T!NATION OPERAND TO DESTINATION 
"11J;!3~6 21f110277 sec 
003370 21742210 XOR SOURCE,DEST ,JOR SOURCE AND DESTINATION 
021!372 103401 Bes ,+4 
003374 11l0UIIJ0 HL,T IERROR! CARRY CHANGED 
021!376 1020211 BVC ,+4 
"121 341110 rlI0U210 HL,T IERReR! V rAIL.ED TO CLEA~ 
0034rl12 1112012127 21021"'02 CMP DEST,#2 IDEST .. :!? 
"1213406 21121141111 BEQ ,.4 
01213410 III fll0121 00 HI.T "0 XCR 2 FAIL,ED 

I2!0rlIIIl52 yaY+l 
121 III 1IlIIl21 4 NIIN+N 

"1213412 rlI1QJ7211 SCOPE 
003414 1Il12702 00001210 MOV U,sOURcr IMOVE ~OUROE OPERAND TO ~OURCE 
003421/1 1IJ12711J0 1IJ011J004 MOV *4,DES! ,MOVE OESTINATION OPERAND TO DESTIN~Tl~N 
"0:3424 21011J2S7 ecc 
""3426 1IJ14200 XOR SOURCE,DEST iXOR SOURC~ AND CESTINATION 
003430 1030"'" Bce ,.4 
1IJ03432 IIJUI/I1/I0 ~I.T I'ERROR! CARRY CHANGED 
1IJ03434 102001 Bve ,.4 
01/13436 IIJU0IIJ0 HL,T IERRORI V rAIL.ED TO e\..EA~ 
"03440 02U27 001ll0QI4 CMF' OEST,*~ IDrSTa"? 
"03444 "'01401 BEQ ,.4 
1IJ"34~6 0UIIJU H~T 10 XOR 4 F'AIL.ED 

1IJ0"'" 3 YaY+l 
011J12lllJ10 NIN+N 

12103450 IIJU701 SCOPE 
01/1:5452 012711J2 21 00 11l2l0 MOV n,SOU~CE IMOVE SOURCE OPERAND TO SDURCE 
IIJ"H56 0127210 1IJ0I2l010 MOV U0,DE~T iMOVE ~ESTtNATI~N OPERANO TO DESTINATION 
00:3462 011J12l27'7 sec 
003464 2174201/1 XOR SOURCE,DEST iXOR SOURCE AND DESTINATION 
2103466 103401 BCS ,+4 
1IJ03471!l 1IJ011J11l1lJI!l HL,T IERRM! CARRY CHANGED 



MAINOEC-l1 wOCK3C-A POPil/~5·11/45 XOR INST TEST ~AeYUt612!6 17 .. n:S .. 72 231 4 7 PAGE 17 
DCKSCA 

1211/13472 1IIJ2£101. eve ,.4 
12I1/1!0474 eJl/I2I0~£1 HI.T ,E~ROR! V rAl!.EO TO C!.EAR 
1211/13476 02~£I27 ~1/J0"10 eMF O(ST,UI2I IOES1:11217 
121a3;02 12!2l1412!1 BEQ ,+4 
il0351/J4 I2In£lrlll/l HI.T ,f2IXt"R 1" FAI!.ED 

01/121£154 V_V+l 
121 1210£1 2Ii' N-N.N 

12I1/J351216 21121701 SCOPE 
01/13;U 121127212 12!1/IG'J I/IG'J 1/1 /lOV #0,SOURCE: ,MOVE: SOURCE OPERANO TO SOURCE 
023;14 1211271210 1110002 1/1 MOV ,UJ, OE~T I~OVE DESTINATION OPERAND TO DESTINATION 
0"352£1 rill' 1/1 2' 7 cce 
0"3522 0742U XOR SOURCE,DEST ,XOR S~URCE AND DESTINATION 
"'''3524 1031/101 Bec ,+4 
"'''3526 U2I£l0I/J ~I.T ,ERROR! CARRV C~ANGEO 

0!113;3" 102"12!1 Bve ,+4 
"'''3532 12100£111!" HL.T ,ERROR! V FAI!.ED TO e!.EAI~ 
0"3534 12121')£127 12!1/J0£12" eMP OEST,,2121 i OESh21/1? 
"'1/I35~1/I n1401 SEQ ,+4 
0I/J35~2 0£1I2!£It/lil Ht..T ," XCR 20 rAIL.ED 

eJQH'l055 V.V ... 1 
0"1'l£I411J N-N+N 

1211/13544 012171/11 SCOPE 
01/J35~6 1!l127~2 12!011l011l11J MOV *IIl,SOURCE ,MOVE ~OURCE OPERAND TO SOURCE 
01/13552 1')12700 ~001/J4121 MOV #421,OE~T ,MOVE OESTINATION OPERAND TO DESTINATION 
1211/13556 000277 sec 
0rU;6f2! 2174211l11J XOR SOURCE,DEST ,XOR SOURCE AND DESTINATtON 
011135~2 103401 BCS ,+4 
"'fII35~4 Z0IZIflll'JlIJ IoII.T IE~R!,,)RI CARRY CHANGED 
Z035~6 1021/J1/11 BVC ,+4 
01/13570 2I(III!J,,00 HI.T ,f:RR"R! V tAI!.ED TO CI.EAR 
"'1/13572 11l2G'J1IJ27 01/J01/14f11 CMP DEST,*~I/I IDESTlI41/J? 
003576 211/J14 III 1 BEQ ,+' 
003600 2111J12!f/II/J0 Ht..T 121 XOR 40 F"AIL.ED 

1Il1IJ00!56 v-V+l 
02111111110 N-N+N 

011J3602 III 1111701 SCOPE 
"'''3604 012702 21UfIIl/II/J MOV 'fII,SOU~CE IMOVE SOURCE OPERAND TO SOURCE 
0036Ul 0127U I1lllJl1Jll/11/J MOV #11110, O~ST ,MOVE ~f:STtNATION OPERAND TO OESTINATION 
003614 0021257 OCC 
1IJ03616 I/J742t/JI/J XOR SOURCE,OEST ,xeR SOURCE AND DESTINATION 
01/J3620 1111 3tIJ 01 Bee ,+4 
1IJ03622 tZII/JlIIl/Jl/ltIJ HI.T IERROR! CARRY CHANGED 
00U24 1tIJ2001 Bve ,+' 
003626 q)IIl"'tlJtZIIIJ MI.T ,f:RRCRI V tAII.ED TO C!.EAR 
0I/J3630 tlJ211111J27 U011/11/J OMP DEST,lII1l11eJ iorSh100? 
003634 0Q114e11 BEQ .+4 
0"3636 1/I1/J2"2111J HLT ,1/1 XCR 1~0 FAII.ED 

0(110057 V-V+1 
01/11112221 NwN+N 

"'''J640 2111/17211 SCOPE 

1"""\ ~.~" (1) .. ,,.J i ' 



0~3642 
003646 
0213652 
003654 
1Il~3656 
0n66~ 
1Il11l3662 
1Il11l36~4 
01113666 
1Il11l3672 
0Ql3674 

0~3676 
11l11l37011l 
0~3704 
011l37111l 
011l371.2 
0~3714 
1/liiI3716 
011l372Ql 
0Ql3722 
1Il11l:5724 
0I/J37311l 
11103732 

003734 
01113736 
033742 
0~3746 
011l37511l 
003?52 
01113754 
00:5756 
11103160 
011l31~2 
1/liiI3766 
1Il11l3?7rIl 

fIl~3712 
fIll1l:S1?4 
011l411l11l~ 
o 111 411l1/1 4 
11l11l411l11l6 
fIl11l40111l 
fIlI/J41/l12 
01114014 
01/J411l16 
fIl~41/J211l 

~12?02 

1Il12?011l 
o I1lI1l 217 
e1420~ 
103401 
IIlI/lU0~ 
11112301 
000~1Il~ 
02011l2? 
11!11l1411J1 
0~II"HH,1 

flIl1li2Il/l6~ 

2!004fZ1~ 
010?01 
et12?02 
2!12?11l11l 
2!U25? 
11!742fZ1l1l 
U3~12I1 
fZI 021 000 
1IIl2rDIIl1 
fZl00l/lllll1l 
2120027 
1Il01401 
IIlrDfZll1llll0 

fZl02I061 
0~1IIl11J0 
U0711l1 
012?11l~ 
012?r2lI1l 
IIlU2?7 
074200 
1I1l34fZ11 
0UU~ 
1I1l2Ul 
I1lI/lQlU~ 
l1laU2? 
n1411Jl 
I1JU~11J2I 

IIJI1lQl062 
01/l221U 
III 1111 701 
1Il1271'J~ 
012?fZl2I 
000257 
IIlH201/l 
1I/l3U1 
011lRlrll IIl2I 

.111'2001 
fZlUUI1l 
0202127 

1Il11l0211!11l 

"IOV 
MOV 
sec 
XOR 
BCS 
IoII.T 
BVC 
IoII.T 
CMP 
8EQ 
IoII.T 

YsY+1 
NsN+N 
SCOPE 
MOV 
MOV 
cec 
XOR 
BCC 
IoII"T 
Bve 
IoII.T 
CMP 
BEQ 
IoII.T 

ysY+1 
NIIN+N 
SCOPE 
MOV 
MOV 
SCC 
XQR 
BCS 
IoII.T 
BVC 
HI.T 
CMF' 
BEQ 
IoII.T 

YI!Y+l 
NI!N+N 
SCOPE 
MOV 
MOV 
CCO 
XOR 
SCC 
HI.T 
BVC 
HL.T 
OMP 

U,SOURCE 
#2I1J11l,DEST 

SOURCE,DEST 
,+4 

DEST,#2~0 
,+4 

U,SOURCE 
#4I1lr/l,OEST 

SOUACE,DEST 
,+4 

,+4 

#il, SOU~CE 
#11211110,OEST 

SOURCE,DEST 
,+4 

,+4 

U,SOURCE 
#211lr/l11J.OEST 

SOUACE,DEST 
,+4 

,+4 

OEST,#2~11!2J 

,MOYE ~OURCE OPERAND TO SOURCE 
,MOYE nESTINATION OPERAND TO DESTINATION 

iXOR SOURCE AND DESTINATION 

iERROR! CARRY CHANGED 

,ERROR! v fAlkED TO CI.EAR 
,DESh2I1li1l? 

,Ql XOR 2021 fAILED 

,MOVE ~OURCE OPERAND TO SOURCE 
,MOVE Oe;ST%NATION OPERANn TO D£STINATION 

,XOR SOURCE AND DESTINATION 

'ERR~R! CARRY CHANGED 

iERRDR! V FAII.ED TO C~EA~ 
,OE'STs4Qlei? 

iz XOR 400 FAILED 

,Mcvr SOURCE OPERAND TO SOURCE 
iMOYE OEST%NATION OPERANO TO DESTINATION 

,XOR SOURCE AND DESTINATION 

,ERROR! CARRY CHANGED 

iERROR! V FAILED TO OLEAR 
iD£STllllZ1r1l01 

'0 XCR 1~2J0 fAILED 

iMOVE SOURCE OPERAND TO SOURCE 
,MOVE DESTINATIDN OPERANO TO DESTINATION 

,XOR SOURCE AND DESTINATION 

,ERRORl CARRY CHANGED 

iERROR! V FAILED TO C~~AR 
JDEST=2Ql001 



MAINOEC-11-0CK3C-A POP!1/25-11/45 XOR INST T[ST MAevu,6a6 17-n::B';'72 23147 PAGE 19 
OCI<BCA 

Ilflll 4 III 24 1lf1ll1401 SEQ ,+4 
Ilf 041ll 26 1Zf01lf1lJ1lf1ll !olIoT ,~ xnR 2~1ll0 rAI~[O 

IlflllrIJlll6:5 V-Y+1 
01/J40211ll N-N+N 

1Zf1/J41ll31ll 21121701 SCtJP[ 
1110403Z 1lf1271lf2 rlJ01lfUIZf MOV u,SOURCE ,MOVE SOURCE OPERAND TO SOURCE 
1II1Zf4036 1lf12701ll 1Zf1ll41ll1Zf1ll MOV #401ll1'll,DEST ,MOVE nESTtNATIDN CPERAND TO DESTINATION 
01ll41ll42 IZfU277 sce 
I'll III 4044 01421Zf1ll XOR SOURCE,DEST iXOR SOURCE AND OESTINATION 
U4046 10341.')1 9CS ,"'4 
0040'0 1Zf1ll1Zf01Zf0 IoII.T ,ERRI'JR! CARRY CHANGED 
11104052 1IllUlllll Bve ,+4 
004054 "'0 Ql021 III HI. T ,ERRClR! V F'AI~ED TO C~EAP 
1110411156 02011127 0214~1lI1ll CM" DEST,#~IZf"'1ll , OEST:411J"'lZfl 
011J4062 00141111 SEQ ,"'4 
00411164 1Zf01Zf01Zf1ll !ol\.T Jill XOR 41Z11Zf0 F'AI~EO 

IZfUU4 Y-Y+l 
IZfU 0 21 0 N_N+N 

01214066 011117 III 1 SCOPE 
011J411J71l1 21121212 rIJ IIJt/l III 21 IIJ MOV #IIJ,SOURCE iMOVE SOURCE OPERAND TO ~OURCE 
011J 4Ill 74 1Zf12711J0 rlJUlIlIlZf1lJ MOV UrIJ01Z11l1,OEST ,MOVE DESTINATION OPERANO TO O[STlNATION 
rlJ0411l1" "'1/l02!5' ecc 
III III 41r1J2 ""42210 XOR SOURCE,DEST ,XOR SOURCE AND OESTINATION 
00411114 Ul31/l01 Bce .... 4 
rlJ0H06 1Zf1lllll1lllll1ll !olIoT ,'ERROR! CARRY CHANGED 
rlJIIJ41U U211JIlIl BYC , ... 4 
011J4112 IZf "",,,21 0 ~IoT IERRORl V PAll-ED TO C~EAR 
0041~4 21221"21 011Zfl1lU CMP OEST,Ul1lilllJ~ IDEST=1IZffllr/lG!l? 
2104120 0014211 BEQ , .. 4 
0214122 rIJ "21 ue HIoT ,~ XOR l1Z111JfZl0 PAI~ED 

IZf00U~ Y-h1 
11l21ZfU2I N_N ... N 

fZI11J4124 211217211 SCOPE 
01114126 1lf127112 000r/l1Zf11l MOV u,SOU~CE iHOVE SOURCE OPERANO TO SOURCE 
",,4132 1Zf127U rlJ21!l1lJI1l0 MOV .211lilllll1l,DEST iMOVE OESTtNATtON OPERAND TO D~STINATION 
0"4136 1!l00277 sec 
212141421 07421Zf1ll )COR SOURCE,DEST IXOR SOURCE AND DESTINATION 
""<4142 1034211 BCS , ... ~ 
"'1IJ41 44 UI/J2II1l21 !olIoT IERRORI CARRY CHANGED 
0i141~6 1IIJ22111l1 BYC .... 4 
011l41511l 0212121210 !ol\.T ,ERROR: V rAIl-ED TO CL.EM~ 
O,,4152 02",,21 I/JZI1lIlJl1lIll CMP OEST,,211l0!3 ,OEST=2r/1021fZ1? 
01114156 21014211 BEQ , .. 4 
1IJIll41621 nuu !olIoT il1l X"R 2~1lf2lr/l PAIL.ED 

Uil2l66 V-hi 
214 I!l" U N-N ... N 

0,,4162 01137211 SCOPE 
~11l41~4 2112102 1Zf2I1!IIll1IJ1IJ MOV n,souRCE ,HOVt' SOURCE OPERAND TO SOURCE 
0"4171ll 012711lf1l 1!l4211ll11l1ll MOV 11141Zf11l0",OEST IMOVE DESTINATtON OPERANn TO DESTINATION 
U4174 2100257 cee 

r-;~\ 

CD C) I 

"~ /.,1 \ 



n .~ ~ 

MAINOEC-11-0CKae-A PDP!1/25-i1/45 XOR !NST TEST MACV11,61116 17",EB.72 23,47 "AGE 221 
OCI<BCA 

004176 1117421110 XOR SOURCE,OEST ,XOR SOURCE AND DESTINATION 
00421110 1I1J3011l1 Bee ,+4 
0""'202 1110111000 "'~T iEPROR! CARRY CHANGED 
0r1J4204 102rUl1 BVO ,+4 
0r1J4206 1110111U0 ,",~T ,ERROR! V FAII..ED TO CI..EMI 
0r1J421.0 1112111,,21 I/l4 III 0111 13 OMF DEST,#~13301/l IOE'Sh40021111? 
004214 IIIU4 III 1 BEQ ,+4 
004216 lIl0rllrIJIII0 HL,T ,rIJ XOR 401/100 FAILED 

00006 7 Y.Y+1 
100131110 NIIN+N 

004220 1111071111 SCOPE 
0liH222 2112702 00 I1IrIJ 21 0 MOV U,SOUf:lCE iMOVE SOURCE OPERAND TO SOURCE 
11104226 1111271111/l 10 III III IIIrIJ MOV #11!1Z011l0. DEST 'MOVE DESTINATION OPERAND TO O~STINATION 
0"~232 1II11JIIl217 sec 
004234 11174211113 XOR SOURCE,OEST ,XOR SOURCE AND DESTINATION 
004236 103411ll. Bes ,+4 
01342411l I1Ir1Jl/l0rll13 H~T ,ERRORI CARRY CHANGED 
01114242 11/1201111 ave ,.4 
0134244 r/IIIJUI1l13 HL,! tERROR! v rAIL,ED TO CLEAR 
0r1J4246 111 21/lrIJ 21 Ui2J011l13 eMP DEST.#1I/l11l11lI1lrIJ ,OEST1I11110011111l? 
0r1J4252 1110141111 aEQ ,+4 
11104254 1Il0rll0U HL,T i0 XOR 111101110111 F'AILED 

1110 r/IIIJ 1 13 YIIV+1 
I/lIIIl/lrIJl/lIII NIIN+N 

IIIQ1B001 NII1 
004256 11I111l 7 III 1 SCOPE 
004260 01271112 IIIUIIIIU MOV #1,SOURCE ,MOVE SOURcE OPERAND TO ~OUReE 
00~2~4 012711l1!! 117776 MOV #17777~,DEST iMOVE DESTINATION OPERAND TO DESTINATION 
0"427,, 2101112'7 cee 
004272 1117421111/l XOR SOURCE,OEST ,XOR SOURCE AND DESTINATION 
0111 4274 1IIl3U1. Bce ,+4 
1Il1ll~216 1II1/l11l0 I/l0 H~T IEp.RnR! CARRY CHAN(;ED 
0111430111 1 111211J12l 1 Bve ,.4 
01114302 121 IIlI1J 1IJI2l" HL.T iER~OR! V rAIL.ED TO CL.EAR 
1Il1114304 1212U27 11',.,7 eMP eEST, #177717 IDEST:1177177 
rD1i!143U 1210141111 BEQ ,.4 
"'H3~2 12101/J1/JI2I1/l HLo! 11 XOR 117176 PAIL.ED 

UU11 YIIV+1 
12I1111/J1IJI2l2 NIN+N 

01114314 I1lU701 SCOPE 
""4316 01271112 U"01212 MOV #2,SOU~CE iMOVE SOURCE O~ERAND TO SOURCE 
11I111~322 121 127 I/JIIl 117715 MOV #1 17775. eEST tMOVE OESTlNATION OPERANO TO DESTINATION 
211/l4326 011l11J217 scc 
O111433111 111 7421/J11l XOR SOURCE,OEST iXOR SOURcE AND DESTINATtON 
"1114332 103<41111 BCS •• 4 
01114334 III I/li/JI/JI/J 0 ~L,T iERRORI CARRY eHAN(;EO 
011J4336 1IIl 20 121 1 ave .+4 
""43 41/J 1II1/l1!lli!ll2l11J HI.T IERROR! V rAIL.ED TO CI..EA!~ 

0"43~2 "2 121 IIJ 27 117717 CM~ OEST,#177717 JOE ST: 177717? 
1Il1lJ43~6 1Il1ll1411l1 BEQ .+4 



MAINOEC-1l-0QK3C-A PoPil/25-1l!45 XOR INST TEST MACYll,636 17-HS-72 2~147 "AGE 21 
OCKBCA 

11Ie4351/l 0""'SI1.I0 HI..T 12 Xt'lR 177775 F"AIl.ED 

!!I0a072 yaY+1 
!!IUS 121 4 NaN+N 

121,,4352 !!IU 7 IZll SCOPE 
12104354 flJ127212 flJI/I00214\ MOV *4,SOU~CE IMOVE SOURCE OPERAND TO ~OURrE 
0"4360 flJ127121" 177773 MOV *177773,0£ST ,~OV£ DESTINATION OPERANO TO DESTINATION 
121"4364 fIJ"flJ257 CCC 
121"4366 074200 XQR SOURCE/DEST 'X~R SOURCE AND DESTINATION 
021437" 1III~"flJ1 BCC ,+4 
12104372 0012101210 HI..T IERRORI CARRV CHANGED 
12104374 11112001 BYC ,+4 
!!I2I4376 1'1 U 0~" H!.T iERRORI V rAII..ED TO CI..EAR 
1210440" 21211.1,,27 177777 C1'1P oEST I #177777 ,OES"=177777 ? 
02144214 flJS1,,01 SEQ ,+4 
121"4406 0USI1JI/l HI..T i4 XOR 177773 'AI!.ED 

11J1/l3073 yaY+l 
""I1JI/lU NaN+N 

0044U I1JU711J1 SCOPE 
011)4412 11J12711.12 11J00S1 11) MOV *11Zl,S0~RCE ,HOVE SOURCE OPERAND TO SOURCE 
011)4416 0127121" 177767 MOV *177767,0[5T ,MOVE DESTINATION OPERAND TO DESTINATION 
0"4422 11.I01/l217 SCC 
121"4424 121742"'" XOR SOVRCE/OEST IXOR SOURCE ANO DESTINATION 
121"4426 103431 BCS ,+4 
11Ie4430 IZlUS"'" HI.T ,ERRr"lRI CARRY CHANGED 
011)4432 11112,,11.11 BYC ,+4 
""4434 12I1/l1!Ir/I1ll1/l HI.T 'E~Rt'JRI V rAII.ED TO Cl.EA~ 
011lH36 023027 177777 CMP D[ST, n 77777 jOESh1777771 
11Ie4442 flJfU41'J1 BEQ .+4 
I3"H~4 lll"I!I0U HI.T '1~ XO~ 177767 rAll.EO 

30U7<4 YIIY+l 
lIJ"U2I/l NaN+N 

UH46 IIJU711J1 SCOPE 
0"44'" 31271112 IIlU"21'} MOV *2",SO~RC[ ,MOVE SOURCE OPERANO TO SOURCE 
004454 012711lS 117757 MaY *177757,0[ST ,MOVE DESTINATION OPERAND TO O~STINATION 
1211'} 4460 IllQl0257 CCC 
004462 074201'} KOR SOURCE, DES" iXOR SOURCE AND o[STINAT!O~ 
004464 103001 BCe ,+4 
121"44~6 III """U HI.T ,ERRIlRl CARRY CHANGED 
1211'44781 102 I'} Ql1 Bye .+4 
0S4472 I/Jf1I1lUI!I HIoT ,[RROR ! V rAll..ED TO CLEAR 
12104474 0211.18121 177777 CMP DEST,#177777 I OE:Shi 777771 
01'}" 5 fIJ" 1Il1/J14Q11 SEQ ,+4 
1211'} 4511J2 0011JUIIl Hi.T i2~ XOR 177757 FAI~Eo 

00111075 YIIY+1 

00 , " 4 " NI!N+N 
"I'}4504 QlU711J3. SCOPE 
004,IIJ6 012702 1ll"01'}41/l MOV *4Ill,SOl,lRCE iMOYE SOURCE OPERAND TO SOURCE 
1211'} 4512 flJ12711l0 177737 MOV *117737,D[ST ,MOVE DESTINATION OPERAND TO DESTINATION 
0"4516 flJZI1l271 sec 
0"452£1 0742021 XOR SOURCE,DEST ,XOR SOURCE AND DESTINATION 

~ r~o"" (!) 
"II!c ,F 



~ ~ 

MAINOEC-l1-0CK9C-A POPl1/25-11/45 XOR INST TEST MACVll,6~6 17-PEB.72 23147 PAGE 22 
DCKaCA 

004522 103401 egs .... 4 
11104524 UUQl0 HI.T )ERROR! CARRV CHANGED 
111214526 U2011J1 eve .... 4 
004530 I1I0Un HI.T IERRORI v PAII.ED TO CLEA~ 
111214532 12J2U27 117777 CMI' OEST / *171777 ,OESh1777777 
004536 I1lUt1\01 SEQ .... 4 
004540 I1lU02111l HI.T i4~ XOR 177737 FAI~ED 

I1lU076 V-V+1 
UZllZl0 N-N+N 

00t1\542 I1lU712l1 SCOPE 
11I045~4 111127212 IZIUU0 MOV tU0,SOURCE IMOV~ SOURCE OPERAND TO SOURcE 
0R14550 I1l127U 171617 MOV #177677, DE5T ,MOVE OESTtNATtON OPERAND TO DESTINATION 
11104554 1Z101!l257 CCC 
004556 074201i1 )(OR SOURCE/DEST IXOR SOURCE AND DESTINATtON 
004560 111130 I2J1 BCC .",4 
004562 I1lUn0 H~T )ERROR! CARRY CHANGED 
004,64 U2011J1 BVC ,.4 
0045~6 uun HL.T iERRORI V PAll.ED TO CLEAR 
004510 1Z12n27 171777 CMP DEST / U 77777 I DE'Sh1777771 
004574 0U41!J1 SEQ ,"'4 
004576 I!lRll!ln0 HL.T il~0 XOR 177677 rAILED 

I!lU077 V-V"'l 
1!l0l!l2n N_N ... N 

004600 QJU7Q11 SCOPE 
004602 1!J127Q12 I1lUZ2\Z MOV tZU,SOURCE ,MOVE SOURCE O~ERAND TO SOURCE 
lIJe4606 1!l127Q1e 177577 MOV #1 77577, DEST iMOVE OESTINATION OPERAND TO DESTINATION 
0e4612 1!l01!l217 SCC 
004614 1!l742m0 XCR SOURCE/OEST lXOR SOURCE AND DESTINATION 
0214616 UHt/J1 BCS I·" "e46211J IIJ0I/JU0 H~T IERRORI CARRV CHAN~EO 
004622 U2e0l BVC ,.4 
004624 nun HI..! fERRORI v rAll.ED TO OLEAR 
004626 IIlzm027 117717 OMP DEST, #177717 lDESh171777? 
004632 1!J014ml SEQ ,.4 
00'634 1110000ue H\, T 1200 XOR 177'77 rAtLED 

0U1l1J0 V'V+1 
0U40e NIN ... N 

004636 0111l71!l1 SCOPE 
004640 012702 1IlIIJ1!l4U MOV t41!10,S0URO~ iMOVE SOURCE OPERAND TO SOURCE 
004644 I!l 1270 18 177'377 MOV *177377,OEST iMOVE OES'INAT!ON OPERANO TO DESTINATION 
0046;0 I!lU257 ceo 
11J11146'Z 1!l74200 XOR SOURCE,O£ST iXOR SOURCE ANO OESTINATION 
IIJfII46'4 1ne"1 Bec ,.4 
004656 00U0e HeT I(AROR! CARRV CfUNGEO 
004660 11828101 evc ."'. 0f1146~2 00111001 HL.T IERROR! v rAI~ED TO CLEAR 
1IJ04664 I!J2U27 171777 CMP DEST / #:I, 77717 10£S"1771777 
004670 018HI!l1 BEQ •• 4 
011J4672 IIJf/l00U HI.,! i4~1Il XOR 177377 rAILED 

IIlIlJl!JUl VI!V+l 



MAINOEC-l1~OCKaC~A POPi1/25.11/45 XOR tNST TrST MACYll,6!2ltl 17"F'Ea .. 72 23147 PAGE 23 
OCl(BCA 

I'1I1IUJOJI1I N~N+N 

fIll1l4674 U fIl7 fill SCOPE 
fIll/l4676 2'1271'12 o 111 UfIl 0 MOV U0i10,~OUReE JMOVE SOURCE O~ERANO TO SOURCE 
fIll/l47f1l2 1'11271/10 17677' MOV *176777,DE5T IMOVE OESTtNATION OPERAND TO D(ST1NATION 
fIl 111 47 III 6 1'1111"277 sec 
IIll/loH1I/I "74200 )COR SOURCE,OEST iXOR SOURCE AND DESTINATION 
fIl0U12 1111341'11 8CS ,.4 
fIlI/I~714 00 ill U 1/1 H~T IE~RORl CARRY CHANGED 
01/14716 U2111~1 8VC •• 4 
01/14720 I/liJI!IU" HJ" T ,ERRORI V fAIL-ED TO Ct.EA~ 
0Rl4722 l1J2"Rl2,. 177777 CI1P DEST ,11177777 JOESh177777? 
"1/14726 l!I""41!11 BEQ ,.4 
01/1~731/1 001'101'1" HJ"T 11G'JilIP! leOR 176777 f'Alt.EO 

"111011<'2 Y~V.l 

UZl1Il'Iil N~N.N 

01/14732 OJU7"1 SCOPE 
fIll/l4734 (')1271'12 fIlI/I 2U III MOV *2ilf1l0,~OURr:E IMovr SOURCE OPERAND TO SOURCE 
"1114,..0 ""27"" 17'3777 MOV 12,75777,OE5T JMovr OESTINATION OPERANO TO DEST!NATION 
01/14744 "210257 CCC 
f/J1/I47~6 "H211l" XOR SOURCE,OEST iXOR SOURCE AND DESTINATION 
fIl1/l4751/1 Ul3Zi1l1 ece ,+4 
fIll/l4752 "ZIIlIll0I/J HI.T ,ERRORI CA~RY CHANGED 
1ZIZ4754 U21/111l1 BYC ,+4 
fIll/l4756 0Z11lllll!lZ 1011.1 ,ERRORI v rAILED TO Ct.EAR 
01114760 "2"027 177777 CMP OEST, n 77777 ,O£ST-:(777717 
1:'.I1Il47~4 lIl01401 BEQ ,.4 
fIl1/l47~6 IllUIIlU HI.T '2!l!Ql9J XOR 175777 fAIt.EO 

f/JSU0J VIY+l 
lIl04f11/l0 NIN.N 

1/JQl4770 2'U 7 1:'.11 SCOPE 
01/14772 0127l1l2 1/lI/l4U0 MOV *41!111J0,~OURCE ,MOVE SOURCE OPERAND TO SOURCE 
1/1144776 2'127210 173777 MOV 1II173717,OE!T iMbVE OES'INATION OPERAND TO DESTINATION 
o 1/1 '1/1 rIJ 2 UillZ71 sec 
1/114 UrIJ 4 III 74Zr/JZ XOR 50URC[,DEST ,XOR SOURCE 4NO DESTINATION 
ilUI/I1:'.I6 11/13401 Bes ,+4 
I/II4U1iJ uallln HI.T ,EFlRORI CARRY CHANGED 
0111'3012 11/12001 Bve •• 4 
IIlUU4 lIlfIGIZlll0 HI.T lERRORI V 'AII.ED TO CI.EAR 
fIl0 'III +6 1Il2an,. 177777 eMP OEST ,1177777 ,orSh1117777 
0111'11122 a81411l1 9EQ ,+4 
I:'.IZ'JRl24 00Ulll" HI.T ,4r102' )/OR 173777 fAlt.EO 

l!lfIrlJ12'4 Y~Y+1 

"Ullin NIN+N 
0111'11126 01172'1 SCOPE 
I:'.IZ'JIIJ3f11 ill 1271'1 2 unu MOY UrlJrlJ01/J,SOURCE lMOVE SQURCE OPERAND TO SOURCE 
1/114'11134 "127111" 161771 MOV *167777,OEST iMOVE OESTJNATION OPERANO TO DESTINATION 
01/1'1114111 ",a2'" cee 
"0!5" ~2 a74zas XOR SOURCE,O£ST ,XOR SOURCE AND DESTtNATtDN 
0Z'J0~4 1030211 Bce ,+4 
""1/I~6 00 " 01!le H(.r 'ERROR! CARRV CHANGED 
0Z'J05fJ 1821/11'11 evc ,.4 

(') ~=~ 
( ! CD 



n .~. ~ , 

MAINOEC·11~ocKae·A POP11/25-11/45 lIOR JNST TEST ~AeYl1,~1!l6 i7-HB.12 231<47 "AGE 24 
OCKBCA 

I1JI1J 521 52 I!lUI1JI1lI1J HI.T JEPRORI V rAIl.ED TO Cl.EA~ 
11J2I511J54 I!l 22121 27 177777 CMP DEST I.~ 77717 ,DE'ST=177777? 
1!l11J'21~11J I!lU411J1 BEQ ,+4 
11J2I'11J~2 I!ll1Jun ~\.! J1~11l~11l XOR 167777 rAIl-ED 

I1lQlIUI2J, Y'Y+l 
12J2UU N-N+N 

I1J 21' 21 64 I2JUl71!l1 SCOPE 
11J11J'11J~6 11l12712JZ I2JZ2l1/Jl2l11J • MOV #211l11J011J,SOU~eE ,MOVE' SOURCE OPERAND TO SOURCE 
021'2172 1Il127U ""777 MOV #1'7777 / DEST ,MOVE OESTINATION OPERANO TO DESTINATION 
021'2176 011J1!I277 sec 
0Q1'1011J 0742i1l111 XOR SOURCE/DEST ,XOR SOURCE AND DESTINATION 
I1JI1J'U2 Ul341!l1 Bes ,+4 
2II1J'1L'J4 riJU11JQJ1II Hl.! IE~ROR! CARRY CHANGED 
11J11J'106 1fII211JQJl eve ,+4 
U'H1I1J IIlr/ll2ll/ll!ll/l H\.! IERROR! v ~AI\.ED TO C\.EAR 
I1JU112 1Il2U21 171777 CMP DEST, #~ 77117 IOES'-1177'77 
11J1II"1+6 i1lIII1401 BEQ ,+4 
I'HU1211J I1JUIIIU Hl.! J211l11J~11J XOR "'7777 'AI\.ED 

11l1/l0U16 Y-Y+i 
041!ll/li1llll N_N+N 

11J1/l"122 011!1 721 1 SCOPE 
11J11J'"24 01271112 21421212121 MOV UI1JI/IIIJI1J, SOURCE ,MOVE SOURCE OPERAND TO SOURCE 
11J11J'1311J 1Il1211!111l 137777 MOV #137777,OEST ,MOVE OES'ZNATION OPERANO TO DESTINATION 
I1JUl34 r!II1J11J2" cce 
11J2I'136 IlIH22111J XOR SOURCE,OEST ,XOR SOURCE AND DESTINATION 
11J1/l'1~1/l 1I1J311JQJl Bce ,+4 
0111'"~2 11JI1J2I1/J0111 H\.T IE~ROR! CARRY CHANGED 
11J11J'1~4 1I1J2Z11Jl eve ,+4 
011J"Jl~6 Ur!II1Jl1JI1J HI.T iERRORI V 'A%\.ED TO CI.EAR 
011J"J1 51/l 11J2U27 177771 eMF' DEST, n ,''''''''' IOES1.1777771 
I1JU154 11J11J1411J1 SEQ ,+4 
0"'1'6 I/JI1JI!II1JU HI.T t4~"~11 XOR 137"1 'AII.£D 

UIU"7 Y-Y+i 
1UI1JIZI " NIN+N 

1/JI1J'1~" 211011211 SCOPE 
r/J"'1~2 "12102 lU0U MOV Ul1JriII1l011J, SOURCE iMOVE SOURCE OPERAND TO SOURCE 
11J11J"J1~6 0121C!111J 2171717 MOV *"11771, D~ST tMov~ OEsTINATION OPERANO TO DESTINATION 
11J1II'"'2 2100211 SCc 
I1Jn174 "HZC!II1J )(OR SOVRCE,DEST iXOR SOURC~ AND DESTINATION 
11J"'176 1IIl34U Bes •• 4 
11J11J'20111 2101 IIlIIJ III H~! IE~RORI CA~RV CHANGED 
021'202 Ul2tIIU BVe: ,+4 
11J11J5204 C!II1JI!lI1JIIIrJ MI.! iEARORI v rAII.£D TO CI.£AR 
11J11J5206 2!21!l11J27 117777 CMP CEST,*1???'17 IOESh!177171 
I1Jn2U 21014212- SEQ ,.4 
11J11J"J2H 11J1/Jl1U1II MI.T tlm"",,~ XOR 77777 'AIl-ED 

Ul!llU1 Y-Y+1 
11J11J1!lI1J11J1II NIN+N 

"1/l1!ll1J I1JI/l SOURCE""" 



~AtNDEC-l1.ogKaC.A POPI1/Z5·l1/.' XOR I NST TEST MACYll,6;1~ 17 .. n:ij .. 72 2:3147 "AGE 25 
OCl(SCA 

2l""rlJ0Z 0[5T-"2 
2I"rlHH'lZ RSI.T."2 

""'ZI6 0107211 SCOPE 
2IfU22" 211271'.10 2IJ1463 t-lOV U3146~, SOURCE ~"OV~ !QURCE OPERAND TO ~QURCE 
U'224 21127212 146314 MOV U4631~,DE!T iMOVr DESTINATION OPERAND TO O~STINATION 
"0'Z3" ;lQHlJZ" CCC 
1Il1ll'232 074,,;12 XOR SOURCE,OEST IXOR souRcr AND DESTINAT!ON 
1Il"'234 U30t1!1 BtC ,.4 
"0'236 09;1""" 1oI1"T JtRRDRI CARRY CHANGED 
111"'24" 1IIl2"" 1 eve ,+4 
1Il1ll'242 11100""0 IoII.T iERR~R! V 'AILED To CLEAR 
1Il"'244 21221227 177777 eMP DEST,'·l 10£:Sh';'1? 
1Il1ll'25" 21111 141111 BEQ ,+4 
IIlrIJ'252 2lUIIl0l!l JoIL,T ,"3146~ XOR 146314 fAILED 

"021111 YaY+1 

212"1l "" 2 SOURCE-"2 

~J." I!lI/J "" 
DEST-U 

tl!1Il1!ll/J2l2 R$I.T·"2 

""'254 211 21 71111 SCOPE 
U52'6 21127212 146314 MOV U4631~,SOURCE IMOV~ !OURCE OPERAND TO SOURCE 
111"'262 "12711lt11 2131463 MOV U3146hOEST iMOV£ OESTINATION OPERAND TO O~STINATION 
1Il"'266 2IQHlJ277 sec 
111"'27111 ;1742"" l(OR SOURCE,DEST ,XOR SOURCE AND DESTINATION 
IIlfjl5272 1034211 BeS ,.4 
1Il"'274 21I11Un HI.T ,ERRORI CARRY CHANGED 
IIlrll'276 10 2fIJ 21 " Bve ,+4 
00'3"" nun J.lI.T .ERRORI v 'AII.ED TO CLEA~ 
1Il(IJ'3"2 "21!J1/J27 117777 CMF' OEST"·l 10!:Sh';'1? 
"""306 U1401 SEQ ,.4 
fclU31(IJ 2IU(lJ2I" IoII.T 1146314 XOR 031463 fAII.EO 

I1lU112 '1'11'1'+1 
I'llUI/J03 SOURCE-"3 

1Il(IJ'3U IIlU711l1 St;:0PE 
"""314 01271'l3 "16161 MOV '(lJ16161 , SOURCE ~MOVE SOURCE OPERAND TO SOURCE 
fcln32111 t/J12711l" 1tl616 MOV U6161~ I nEST iMOYE OE5TtNATION OPERANn TO O~STtNATtON 

"""324 tIIIII12" ecc 
fcl"'326 0'4300 leOR SOURCE, DES" ,XOR SOURCE AND OESTINAT!ON 
Sn33QJ 121 3 "1!11 Bce ,+4 
fclrll'332 S fJ "" "" 

IoII.T JERRnR! CARRY CHANGED 
(IJ"'334 10211Ji11 eve ,+4 
1/lI/J'336 ell Sf"" IoII.T iE~RORl Y rAII.EO TO CLEAR 
l/Ie'3~e 02.027 177717 CMP OEST,'-1 ,orS"'';'1 ? 
nU44 SiI14"1 SEQ ,.4 
fclU3~6 uun IoII.T i"i616i XOR 161616 fAILEO 

SrIl""U V'Y+1 

1IJ"""n OEST"" 

0 CD 



210!13511l I?J 107 I1Jl 
011l1)352 1i!l1271i!l3 161616 
011l'3!16 1i!l1271i!l' 016161 
0,,1)362 1i!li!l0271 
Ii!lU3~~ 1Il7~311J!5 
0U3~6 1I!l3~01 
011l'3711l 11J1Il1!ll!l11J1/J 
011l1)312 UU01 
o III I) 374 0212JIIlU 
011l'376 02U27 177777 
01!l!1~02 11J1U~1i!l1 
0Z'~Z~ Ii!lUI!lI2lIll 

QlI/IU14 
0UfilU 

011l'406 01111701 
011l!l411!l 01271!lZ 117777 
BIIlH14 rIll271!l0 111777 
011l'421/J 080261 
0U422 I!lH2U 
0n424 1I/IHIU 
0U426 UUI!lIll 

0Q"<430 010701 
fJI!l'432 1!l1270f/1 UI!lI!lI!ll!l 
0111'436 U'filfIl2 
011l'4411l 0HZQl21 
011l'442 1110401 
01!l'4~~ 000f/1!!l21 

0U4~6 010701 
0U451/J 012702 U0ril1!lI!l 
0U~54 1!l127U 177777 
00'4611l 0U2'2I 
00H~2 0HZU 
0rn~64 1I1lU1 
01!l!1466 !!lI/lIllaU 

III 1Il'47 1/1 0111701 
011l'472 012702 177777 
01/11)476 2JU7U 117171 
0U!502 081l2~1 
0n50~ 07~2I!l1/l 
01/15506 11/131/1 rill 
fIIIIl"1rIJ 01/11111/10111 

!!l1/l1!ll!l01 

OESTaU 

SCOPE 
MOV 
MOV 
SCC 
XOR 
BOS 
H~T 
eve 
"H. T 
CMF' 
SEQ 
HI..T 

~ , ; 

*16161!.SOURCE tMOVE SOURCE OF'ERANO TO SOUR~E 
*1Il16161.DEST iMOVE DESTINATION OPER'~O TO DESTINATION 

SOURCE,DEST iXOR SOURCE AND DESTINATION 

JERRORI CARRV CHANGED 

JERRORI V PAt~ED TO C~E'~ 
OEST •• -l JO~ST~-l? 
.+<4 

Jl~l~l~ XOR 1'l16161 rAI~EO 

ITEST THAT CONDITION C90ES ARE OPERATED ON CORRECT~Y 
,CARRV REMAINS UNCHANGED (CARRV SE') 

SCOPE 
MOV .·1."2 
!oIOV .·1,"1Il 
SEC • SET CARRV 
XOR ,,2, X0 .XOR 
BCS .+4 JBRANCH U' CARRY IS SET 
HI.T 

ITEST I N I 
SCOPE 
MOV U0UU,U 
CL,R "2 
XOR ,,2, X0 
eMI .+4 
H~T JERRORI 'NI PAII.EO TO SET 

SCOPE 
MDV .111J21011)0."2 
MOV .·l,XI/I 
CioN 
XOR X2,XI1J 
BPI. ,+<4 
HL.T ,ERROR I 'N' 'AII.EO TO CI.EAR 

ICARRY REMAINS UNCHANG~D (CARRV e~EAFI) 
SCOPE 
MOV .·1."2 
MOV .·1,"1/1 
cL.C iClEAR CARRY 
XOR "2,,,11) .XOR 
Bce .+4 JB"ANC~ IF' CARRY IS CI.E:AR 
H~T 

N-1 



MArNOEC-11·0C~3C·A POP11/2'-11/45 XO~ !NST TEST MACY11,606 17-r£8-72 231 47 "AGE 2' 
OCK8CA 

,TEST TIoIA! l 81.T IS CL.~A~ Ir RESUL.T IS NOT i!ERO 
0i"S12 2J 1"l7" 1 SCOPE 
00"14 2112700 1'J01210U MOV I1,OEST 
0055221 "00264 SEi Isn i! 81T 
IU"S22 "743"0 XOR SOURCE.DEST IXOR 
00"24 UUlIll aNE ,.4 
0a5,26 o ""Uil HL.I ,3 XC'!R l~AILEO TO CLEAR i! 

\'J0""12I2 NIIN+N 
00'530 1IlU3701 SCOPE 
"",,32 0127illZl QJ31210l'J2 MOV 1112,OES1 
"",,36 1Il0"264 SEi! ,SET i! 8IT 
0i"54" 074300 XOR SOURCE.DEST ,XOR 
0Q"5~2 3"UP!1 eNE ,+4 
""'SH 3 U " eJ 21 IoIL.T ira XOR 2 F'AIL.ED TO CLEAR i! 

21 "" i'I3 <4 NIIN+N 
""55 46 1211"7211 SCOPE 
""'''0 2I127l'J0 Ue01/l4 MOV '4,0£S! 
"05554 210"264 SEi! ,sn l 8IT 
fIlil!55'6 1217431210 XOR SOURCE,OEST ,XOR 
IIJrIl!556" 1Il0UJeJl BN!: .+4 
"3'5~2 000000 jo(L.T Ira XCR 4 F'AlI.EO TO CLEAR i! 

111"""1£1 NIIN+N 
0"5564 0U7l'Jl SCOPE 
fIl055~6 0127Z21 IIlU0U MOV UI!I,DE~T 
"055 72 12100264 SEi! .sn i! 8IT 
035574 074312121 XOR SOURCE, DEST ,XOR 
"0,,76 "EllUl BNE ,+4 
0"'60" 0"3rD11l0 IoIL.T ," XOR 10 F'AIL.EO TO CI.EAR i! 

21 " 3I1J 2r!I NIN+N 
21056212 011!1701 SCO!tE 
1/Jr!15604 :!I127021 UI!I"2111 MOV 1Il221,DE~T 
021'610 IIlU264 SEi! ,sn i! BfT 
210'612 0743210 XOR SOURCE,OEST ,XOR 
""'614 1210111101 BNE ,.4 
21rn616 121 illl) 0 1210 IoIL.T Iii XCiR 2121 F'AtL.E:O TO CLEA!! l 

12102104" N'N+N 
021'621Z1 010701 SCOPE 
0Q1'622 3127r1Je U0U0 MOV 1Il4t1J,DE?T 
210'626 1111/121264 SEi! ISf:T l BIT 
2105630 0743210 )tOR SOURCE,OEST IXOR 
0215632 0010211 aNE ,+4 
21215634 III 0 1/10"21 1011.1 Hl XOR 411J rAIL.EO TO C:LEA!~ l 

121"(/)10" NIN+N 
00'636 018701 SCOPE 
0Q1'64e 01270Q1 2IU100 MOV '121,,, O~ST 
021'614 121021264 SEi! ,SET i! BIT 
021'6~6 07<4300 XOR SOURCE,OEST ,XOR 
210'650 121010211 BNE ,.4 

0 
£~ CD ('" . 

\ ) , 



n ~ ~ '; j 

MAJNOEC·ll~OCK9C·A PDPl1I25-11/45 XOR lNST TEST HACY1l.6!1l6 17-re:e.72 23147 PAGE 26 
DCI(SCA 

!Il"'652 0"IIIUIil HI.T 1121 XOR lC'l12l FAII.ED TO CI.E:AR i! 

121"12120" NIIN+N 
""'654 !Il 107 I'll S~OPE 
!Il"5656 1'l1271'l" !IlI!l0UlIZI HOV #2IZ![II,0;ST 
[11"'662 3U2&4 SEi! ISE.'T i! BIT 
[II!Il'664 !Il7430111 )COR SOURCE/DEST .XIIR 
00'666 . 0"Ul01. BNE •• 4 
0!1l567111 01110(/J12I1Z1 IoII.T ,~ X"R 200 FAII.ED TO CI.EAR i! 

121111040111 NIN+N 
0!1l5672 3U7!1l1 SCOPE 
3!1l'674 31270111 3111040!1l MOV #40121/0;ST 
00"3111 0002&4 SEl! ,SE:T i! BIT 
30""2 121743121111 XOR SOURCE/OEST ,XOR 
"O57[114 12I11111!1!1l1 BN£: ,+4 
"0'706 0III!Il0!1l111 HI.T '0 XOR 40O FAII.ED TO CI.EAR i! 

'" 
3111UP.lIII N"N+N 

"1ZI57Ul 12110701 SCOPE 
""'712 !Il1270111 12101111121111 MOV #1311l0,DEST 
3111"16 !IlU2&4 SEi! ,sn i! BIT 
00572121 0743m1i1 XOR SOURCE,DEST IXOR 
0O'722 0111111101 BNE: .+4 
0!1l5724 011100111111 IoII.T Hli XOR 1000 FAII.ED TO CI.EAR ~ 

0"211121111 N"N+N 
0!1l5726 010701 SCOPE 
3215730 0127210 31Z12"0" MOV i1120,,0,DE5T 
[11,,"34 O0111264 Sf;! ,S~T i! BIT 
3"'736 1!l7430111 XOR SOURCE,OEST ,)COR 
121"'74111 I!llZlU01 BNE •• 4 
[111115742 ° U0!1l III HI.T ,III XOR 231lJ1/l FAII.ED TO CLEAR r 

1!l041110111 N"N+N 
[II"'7~4 01f1l701 SCOPE 
30!"~6 31270111 31114111!1l11J HOV #4!1l1113,OE5T 
0111'752 11)0111264 SEi! ISET i! BIT 
0111,,54 07430111 XOR SOURCE/OEST IXOR 
0U756 ° U0!1l 1 BNE •• 4 
0111"60 0001113111 HI.T ,0 XOR 4!1llll!ll rAll.EO TO CLEAR r 

3U0!1l111 NIIN+N 
31115762 0U7!1l1 SCOPE 
0r1l'764 01270111 !Il101112HIl MOV #131110111,DEST 
"111"7,, !Il"1!l264 SEi! I sn i! BIT 
11lIII'772 !Il743111" XOR SOURCE,DEST IXOR 
"1Il'774 IZII'J1 "" 1 BN£: •• 4 
3",,76 IZI 1iIrII1IIIZ!" HI.T Jill Xt'lR 102li1J0 rAILEO TO CLEAR i! 

!Il2UIIJ0 N"N+N 
""6I/J1/J1/J PJU!7!1l1 SCOPE 
"111611102 tIli27!1l1i1 !Il21Z!01!HIJ MOV #2t1lI110111/0EST 
"IIIU36 3"!Il26~ SEi! ,SET i! BIT 



MAINDEC.l1~DCK9C·A POP11/25·11/45 XOR t NST TEST MACYUt 6216 11-F'E8 .. 72 2:5.47 PA!;E 29 
nCI(BtA 

21161)10 2!HJiI'll/l XOR SOURtE,O£ST ,XOR 
01/16912 "'UG'll 13Nt , ... 4 
21Q161/114 0Q1l!1e2l1 "lI.T ,1/1 XOR 20Q1~0 F'AILED TO CLEA~ C 

0401/1021 NIIN+N 
2I"6flJ16 01Rl7211 SCOPE 
21UQl21 21127211 0411la11JI/I ~OV cM4Q1'21iJ,DEST 
2IIU24 211l1li264 Sf;! ,'SETi! BIT 
2I~61/126 fl74J2!iI )COR SOURC[,orST ,XOR 
(111/16131 11l1U10. aNt ,"'4 
211/161/132 ~1/I1!lQI01 1oI1.r ,QI XOR 421t/l00 rAILEO TO CLEAR i! 

UI!lQI01/1 NIIN+N 
I/IQlU3<4 21107211 SCOPE 
1/11/161)36 2112701 10UefJ MOV 11112100Q1I/1,OEST 
1!J1/I6a~2 1!lQI0264 SE! ,SET i! BIT 
IIJ8U~4 074J2I1 XOR SOURC[,OEST .XOR 
01/16a~6 01/J 11/1211 aNt ,~4 

2IQI~iJ51/1 nenl HLT IQI l(OR 10Q111J00 rAILED TO CLEAR! 

l'Ie0ue N-N ... ", 
0f1QlI/IQll Nlll 

I i! BIT IS SET If' RESUI.!1IPJ 
lIIiJ6flJ52 0U701 SCOPE 
2IQlU54 211271112 125252 MOV 111125252, ."2 
211/161/160 21127211/1 125252 MOV 111125252, XI1J 
1II1/J6Q164 0U244 CLi! 'CLEAR i! 
IIIUQl66 0742011 XOR "2,,,,, ,XOR 
lIIilU7t/l 0IU401 aEa ,+4 jBAANC~ IF' i! IS SET 
lIIil6Q172 Qlf/lllQl2'l1l IoILoT 

J V IS C\.UREO 
2106&174 21U701 SCOPE 
1110611176 211271'1.12 1252!52 HOV 111125252,"2 
21l/1h2l2 8127r1J1/1 02!52!52 MOV U25252, XI1J 
21Q161PJ6 211111262 SEV 
096110 217421!le XOR "2.U ,XOR 
111"6112 1I/I2Q1PJl ayc .... 4 18AANCW IF' V IS C\'£AREO 
0III~U4 2J10tlJ01/J I-I\.T 

1II1~U,6 I2!UJ72l1 SC;OPE 
21"6121/J 012702 11152'25 MOV U'252'."2 
014124 U271/JJ 1252!52 MOV 1111252'2, XI 
S9U31 9J11II262 StV JUTV 
01116132 IIJ 742 IIJI/J XOII "2.'" ,leOR 
2116134 1I/J2"1IJl, 8ye .... 4 ,a~ANCIo4 IF' v IS CL£AREO 
218.136 2188801) l-lIoT 

UU41/J Ql18711J1 S(:OPE 
0il61~2 015102 CLR n 
21f1161H 21 I!5I/J 211) CI.R XiI 
1IJ&l61~6 11J812I262 Sf; V 
flJ2I61'fII 1IJ1421/JJ )(O~ ,,~, %0 
2121~1'2 U2I/J1IJ1 eve ,+4 

0 ,,,. () 
;:;4." CD 



'H'l6154 2I2""'l11J0 HI.T JERR~R! V rA!~EO TO CI.EAR 
2106156 0121701 SCOPE 

tl0616111 21127212 177777 MOV #":1.,%2 
tl06164 012700 171777 MOV *"1,"111 
2111161 7111 21021262 SEV 
2106172 2114211J0 XOR "2,"12l 
2106174 . Ul2003 Bve ,+:1.0 
2106116 11l111lll11111lrlJ HI.T ~ERRORI V rAI~ED TO C~EA~ 

0f1111l011J2 SOURCE"X2 
132162210 DEST·, 
02162212 ,.,+2 

006202 0i1ll1JlllI2Il/l tDESTI i'! 
• TEST DESTINAT!ON MOOE·67 

011162214 1211071111 SCOPE 
tllll6211l6 2I12711l2 171777 MOV #·l,SO~~CE ,MOVE SOU~CE OPERAND TO SOURCE 
121216212 2112167 117777 117760 MOV #·l,DE~T ,MOVE OESTINA1tON OPERAND TO DESTINATION 
1/l1/l62U 12100251 cee 
1211/16222 1Il14267 177752 XOR SOURCE,DEST ,XOR SOURCE AND DESTINATION 
12I1/l6226 111130211 Bee ,.4 
111(116 23 III III III III 021 0 HI.T JERROR! CARRY CHANGED 
006232 102111"'1 Bve ,+4 
12I1ZI6234 1Il0UIIII/l HI.T .EPROR! V "AlI.EO TO C~EAR 
211216236 2126721 171736 211Z12l1ll1ll~ eMP DEST,n ,O£ShiIJ? 
12106244 11J1!J1411J1 SEQ ,+4 
tllll.2~6 21QHIl0210 HI.T lei XO~ "1 rAII.EO 

III 0 21 11 , YIIY+1 

, TEST OESTINATION MOOE·27 
tllll~2'0 010711Jl SCOPE 
1II1ZI62'2 0127212 177777 /olOV '-1,"2 
tllll6256 012167 1"771 121 0 l2IiIll1J 2 MOV h1,MOOE27 
tllll6264 1Il74227 XOR "2,P)+ 
12111J62~6 21 01!l011l 0 MOOE271 121 
12106270 211"14211 BEQ ,+4 
12106272 121 011l011J 0 HI.T 

'T£S1 OESTINATION MODE 37 
006274 I2IU712l1 SCOPE 
1211116276 012702 117771 MOV #to 1 , "2 
1211116302 12112737 177777 12I1/l6211J1II MOV #-1,·#OES1 
12I1/l63U 074237 1Il111621U XOR "2, UO;ST 
0216314 001401 BEQ , . .-
211116316 I?IZ00 121 0 HI.T 

ITEST OESTINATION MODE 77 
11106320 01217211 SCOPE 
tli1J6322 11112161 1Il111621212 1776'0 MOV /IIlOEST,OEST 
11I11l633i1J 1211271212 177777 MOV # .. 1,"2 
006334 121127'1 1"771 17763~ MOV /II .. l,'OtST 
11I11l63~2 0742'1 111632 XOR "2,.DE~T 
12106346 11I014~1 BEQ ,.4 



MAINOEC·11.0~K3C-A POP11/25-11/45 lCOR INST TEST MACY11,6Q'J6 17-HB.n 23147 PAGE 31 
OCf(BCA 

006350 21 0 210Q'J " ioU. T 

ITE:ST DESTINATION MOOE 1 
21.06352 ~Ul701 SCOPE 
0U354 11112721" 0067521 MOV .MOOEl "'" 
006360 01271112 177777 MOV '·1,"2 
00636.4 1Il12710 177776 MOV j-2,un 
IIlQJ6370 IIlH21f1l XOR "2J C~) 
006372 2122767 0il0QJ31 00213'11J eMP '1,'100;1 ICI-IEC'K RESUl.T 
0" 6 4 "" 0"140, SEQ ,.4 
0"6402 I/JUilQJil HI.T ,ERReR! INCORRECT RESUI.T 
11Iil6404 1IJ227"" 2I1U75e CM? .1100£1,,,0 'CHECK REGISTER 
0QJ6411iJ 21U401 BEQ ,.4 
0il6412 2!021ilI1J0 IoII.T JERRI'lRI RO CHANGEO 
006414 0227212 171777 CM? '-1,"2 ,CHECK REGtSTER 
21"'42" 111"14211 SEQ ,.4 
006422 t'l2J2I 0 l2Iil !oI!.T ,ERROR! R2 CYANGEO 

,TEST OESTINATION MOOE 2 
0il6424 IIJUJ701 SC(lPE 
1IJ06426 1'1127212 121067521 MOV 'MOOE1,,,2 
11106432 11112721;5 Ul1l0212 MOV #2, "3 
1Il06436 11I"'11l12 CI.R (2) 
1IJ0644" l!l74322 )tOR "3,(2)+ . 
l!l064~2 2122767 11l0U2l2 0021321" CM? *2,'100~1 ,CHECK RESUl.T 
1IJ2I~45", l!lQ'J14.01 SE:Q ,.4 
l1l06452 0002121" IoII.T 'E~RORI INCORRECT RESUI.T 
006454 Ql227112 006752 CM? 'MOOE1"'2,"2 JT~ST AUTO.I~CREMENT 
1IJ1U460 2101401 SEQ ,.4 
1Il064~2 002121210 IotI.T 'E~RnR! AUTO-INCREMENT rAILED 

ITEST DESTINATION MOOE 3 
1/J"64~4 0107fZ11 SCOPE 
1/J2I&4~6 2112767 2121&1'2 21U25~ MOV 'MOOE::51/",OOE:1 
1/J1U474 01272'4 21U7,1lJ MOV 'MOOE1,". 
0U 5 210 fII1270~ fZlU1lJ12I3 MOV t113,X3 
006504 0UIlJ67 0U242 CI,.R '100E3 
0".,10 2174::534 XOR n"c41· 
fZl2I&512 2122767 mU0213 21013232 C'1P .3,MOOE3 
U.,20 "'14211 SEQ ,.4 
01lJ.,22 21i1fZ1r/JfZ10 ~L.! IERR('lRI lNCORRE:CT RESUI.T 
006524 2122704 0IlJ6752 CM? ,MOOE''''2,X4 iT~ST AUTO-INCREMENT 
l/Jil6530 1lJ014211 SEQ ,.4 
fail6532 fZlU0U HI.T 'ERROR! ATO-INCREMENT OE~ERREO rAII.ED 

ITEST DESTINATION MODE 4 
006534 21107211 SCOPE 
fZl2I&536 fZl12126 Ql000fZ14 MOV '4,(6)"-
fZl065~2 21QJ5005 CI.R "5 
I/JU5~4 ~74546 XOR "5,-(6) 
0i1~5~6 Ql22116 UfZl004 eM? '4,(6) 
fZliJ6552 IiH'I1401 SEQ ,.4 
006554 1/J0Ql1lJ2I0 1011.1 .ERRORI INCORRECT RESUI.T 

("j CD 



036556 012706 030500 

006562 
006564 
006572 
0216516 
0066"4 
01/166"6 
0066U1 
006616 
006621/J 
006622 
006626 
1Il06630 

010701 
012767 
012702 
012767 
o I/J!5IlJVJ 1/1 
074052 
022767 
211111401 
111021 iI I/JI/J 
022702 
2!111141111 
11111102100 

11106751/1 1112101621 
1lJ2I67,4 
0021005 21U14, 

211/16632 21107 IlJ 1 
1Il06634 005067 2121211121 
1Il06641/J 1111271112 111210006 
0216644 01270~ 0216752 
0066521 217426~ 17'776 
0216654 022767 212102106 2I1/J01/J6~ 
006662 11I1/J1411l1 
0216664 0il1!l0l1l0 
0216666 212270~ 0067,2 
006672 01111401 
006674 1111110000 

0216616 010701 
02167210 012767 0067'2 02121042 
006706 1Il1270~ 1777121 
0216712 012767 17'711 0002132 
02167221 1117451~ 1Il06761/J 
0216724 1Il22767 2I1/J 021 07 00212120 
0216732 011401 
01!l6734 0ilUI/JI/J 
1Il06736 02270~ 17'7121 
1Il06742 21014211 
0067H 0ilU00 
0061~6 000402 
0216150 UU00 
1Il2l67~2 IIlUIIJI/J0 

02167'4 1Il10701 
21216756 012100 021212101 
0216762 012767 021212102 1777621 
212167721 2112702 1Il0615" 
006174 02121277 
006716 III 21 21 241 

MOV 

'TEST DESTINATION MODE 5 
SCOPE 
MOV .MOOE1,MOO~3 
MOV #MOOE3.2,%2 
MOV .5,MODEl 
CI.R "0 
XOR "0,'.(2) 
CMP .5,MOD~1 
BEQ ,.4 
HI.T 
OMP #MOOE3,%2 
BEQ ,.4 
IoII.T 

,TEST DESTINATION MODE 6 
SCOPE 
C~R MODEl 
MOV #6,"2 
MOV .MOOE3,"3 
XOR "2,·2(~) 
CMP .6,MOOEl 

,RESTORE STACK PTR 

I ERROR! I NOORRECT RESUI. T 
IC~ECK REGISTER 

IERRORI REGISTER CONTENTS CHANGED 

SEQ ,+4-
1oI~ T I ERROR: INCORRECT RESUI. T 
CMP .MOOE3,%3 IC~E~K REGISTER 
SEQ ,.4 
HI.! iERROR! RE~ISTER CONTENTS CHANGED 

,TEST DESTINATION MODE 7 
SCOPE 
Mev .MOOE3,MOO£1 
,",OV .-10,'" 
MOV •• 1,MOOE3 
XOR ~5,'MODE1.11/J(5) 
CMP .',MOOE3 
SEQ ,...-
HI.! JE:~RI"lR! INCORRECT RESUI.T 
CMP •• 121,,,, 
SEQ ,+4 
HI.T iE~RORI REGISTER CONTENTS CHANCED 
SR ,.6 J GO TO NEXT TEST 

MODEll 21 
'"'00E31 21 

,TEST CONDITION CODES 
'NliI/J,ill0,VII/J,C l 0 

WHEN DESTINATION MODE IS NOT I 0 

SCOPE 
Mev 
MOV 
MeV 
sec 
CI.,C 

u,n 
112,MOPEl 
.MODE1i%2 



MA%NDtC-ll-DCK8C-A POPil/25-11/45 XOR %NST TEST M4CVl1,6~6 l1-F'e:S-n 23147 !'AGE 33 
OCI(BCA 

"''''00m 074022 leOR "",(2)+ 

0070"2 f!167U 17077il MOV PSW,"0 
0070£16 £I227U ~IIHH'lIIfIJ eMP U,U 
"07012 210141111 SEQ ,+4 
U7014 111000210 ~I.T 

JNI0,i!10,V'0,C-l 
£101016 211"'7"1 SCOPE 
£107020 2J1271!l0 2!ZlIIfilZ2 MOil #2,~0 

Z"7f1J24 012761 00~"H" 4 17771~ MOV '4,MOO~1 
£107032 0127"~ 21Rl6n2 MOV .1100E3,,,3 
£107036 21f1J2i277 SCC 
£I07fc'140 074043 XOR "fc'I,-C31 
£Ifc'17fc'1~2 21 16721fIJ 1721730 M~V PSW,XiJ 
f/Jfc'l70~6 "227"'0 o Z2IfIIe 1 CM? #1,,,,, 
0fc'17052 ~01401 aEQ .... 4 
",,,,,54 ""H'000 ~I.T 

INIZ,Z-l,YIZ.C 1 Z 
0"7Z56 111107"'1 SCOPE 
£I07RlO" 012767 117771 171662 MOV '-l,MOO(1 
(/Jfil1066 111127"'2 111717 MOV hi, "2 
r,H"072 :?l12761 210~"12 11"67~ MOV #12,PSw 
"'07100 014261 111644 XOR x2,MOO;1 
""7104 0167"''' 17~666 MOV PSW,"0 
0011Ul 212210fc'1 I1IfilfIJU4 eM? '4,,,9] 
U7H4 IIIRl1401 BEQ ,+4 
"0'116 I1IRI I1In " ~~ r IE~ROR! INCORRECT CONDITION CODES 

IN10,cllll,Y"0,C 1 l 
0R11120 IIIUl701 SCOPE 
111"'122 2112761 117771 171620 MOV #-t,MOQ£1 
1110'1321 2112104 111771 MOV '·l,U 
"211134 11112702 21067'0 MOV 'MODE1,"2 
"Rl7140 000277 sec 
"071 42 2I0I/J24~ CI.i! 
fIlfIJ7144 074412 XOR "4,(2) 
0"71~6 01671210 17~624 MOV PSW,"Q1 
n11 52 \lI227Qlfil 12IfD02JQ') 5 eMP '5, "'" 
02171 56 210141!!1 8,Q .+" 
fIl2l7162J 0Q1U1II0 IoII.T .ERROR! INCORRECT CONDITION CODES 

INll.c.S,Y-S,C-, 
fIl271~2 2J1IIJ 7 211, SCOPE 
f1J2171~4 0127Qlfil 117177 MOV *-1,"0 
0071 70 2112767 077777 1775'2 MOV ,""77, MODP:1 
f1JQ17176 212767 BQlI/J2J 1!16 17215.,2 MOV U,PS\TI 
21217204 0742167 177'4rIl XOR ""MOOsl 
210' 2U 121167210 1721562 MOY PSW, "21 
'H" 214 0227210 I'J 0" 1111 " CMP *10,"21 
f1JQ112Z0 2101401 BEQ .+4 
0217222 02102100 IoII.T .EPRCRI INCORRECT CONDITION CODES 

0 rC~ (1) " 
J , / 



MAINOEO.ll.00KSC.A POPI1/Z5-11j45 XOR INST TEST MACY11,6~6 17-rE:a.7~ 2:5147 PAGE 34 
OCKBCA 

IN-l,i!10,V I 0,C·l 
12107224 010731 SCOPE 
~0'226 ~127n 071 777 MOV *'7777,~1IJ 
21'72:!2 012761 171177 171510 MQV Ih1, MOgU 
12111172~1II 11112761 01/11!lU7 l111J5:!0 MOV *1,PSW 
12107246 211411161 171416 XOR n,MODU 
121072'2 01670111 11111520 MQV PSW, "III 
121072" 1Il22711lZ 21I11III11111 CMP *11, "Ill 
12107262 2111114211 BEQ , .. 
12111172~4 21 I1lIZ! 1!IIZ!21 HIo! IERRORI INCORRECT CONDITION CODES 

IIlUI!IIZ!III NII2I 
QJfJfIl2JIIl2 SOURCEd2 

'T£ST THAT XOR OPERATE~ PROPER~Y WHEN 'HE OESTINATION IS THE PS\{, 
121072~6 211071111 SQOPE 
1210'27111 1!l12761 1!lrIl'~22 1111l!5U foIOV US ITS;T ,14 IS!T u~ TRACE TRAP VECTOR 
0111'276 21111511161 17111514 CI.R 16 ,TO TRlP TO 'TB1TSET' 
00731/l2 III 127 I!l 2 UI!l:!77 MV *3",,,2 
121073116 2111"067 17214,4 CI.R PSW IC~EAR THE PSW 
0I1l7312 21142" 171!l4621 leOR "2,pSW ~XOR THE #377 INTO A CLEAR PSW 
121111'316 21U2421 NOP 
0I1l7320 fIl2J041!l1 SR ,+4 
12107322 IIlUIIII!lIll Ta nstT 1 HI. T IT BtT SET 
12107324 022767 2111103,., 110"'~ eMP n'7,I'~W ,DID A~l. aUT THE T alT SET? 
121217332 0211401 SEQ '0.4 
0I1l7334 21 U2I 1IJ0 foIl.! IPSW IS NOT CLEAR 

1211117336 "'U71!l1 SCOPE 
1211117340 "'127 I!l 2 U0n7 MOV n5?,U 
2J1/l73H 1!l12761 UI/l357 lHl424 MOV n,." I'~W ,PillE SET TfoIE STATUS WORD 
2107;S~2 IIlH267 1711l4U XOR "2,pSW 
0073'6 "'161210 170414 MOV P$W,"0 ,'GtT R!:SUL T 
007;S~2 011411 SEQ ,.4 
1/,I1II'3~4 uun foIl.! ,ERROR XOR #:!57,*357 FAILEO TO CLEAR PSW 
0I1l7366 0215261 171HJ6 ENOl INC leNT 'INCREMENT TfoIE PASS OOUNT 
0I1l';S72 026721 1114U uun CMP leNT ,IIIUI/lUI/l 
1I.I87411J1II zt1U2 BEQ OONE .GO TO DONE IF 11ll011J ~ASSES COM~~ETED 
1211741112 08111161 1714l1l8I JMI' BEGIN ,RESTART PROGRAM 
00141/,16 2112761 UGlZIIJ1 110152 DONEI MOV *'. TPByr .R!NC: eELL 
0074~4 11'767 17'11J1oH TnB TI'CSR 
11.1814221 U1II37' B~C ,_4 
1211'422 1!l13702 I!lUI1l42 MOV ,,42, "2 tG~T DECTAI'E MONITOR RETURN ADORESS 
121211426 1!IIi.411l4 SEQ OONU .00 NOT RETURN IF' (42).'" 
01l1H31 I/I1II4712 J,R 7, C 2) .R~TURN TO DECTAPE MONiTOR 
011432 0"2~21 NO' i 4eTll 
007434 01112421 NOP ,'OVEFILAY 
II.IfIIH:!6 1IJ'1II2~21 NOP ,4REA 
0I!I'1441 UIl161 111336 OONEll JMP START 

01101211 ,ENO 



BEGIN 001006 0(5T II 0216202) OlSPL.A ,. 177570 LiONE 2107406 
OONEi 20744Z ENO 1/J37:566 IoII.T ,. 20fJl!ltlJ2l ICNT 121 01 t'10(1! 
rOUT 006202 t100Ei 1ZI367'I'J MOOE2' 011J6266 MO('lO 2106752 
N • 2I01!1t1J0Z PSW ,. 1'7776 RSI,.T ,."000002 SCCPE = 01t1J7211 
SOURCE '''000''212 START 021002 STKPTR = 000'00 C:;WR = 177570 
TalTSE 007322 TPBUF' ,. 1175~6 TPCSR = 177561 UBREAK = 1 i'7 i'7'!1 
V • 000115 ,. eI1J74~. 

ERRORS OETECHOI 0 



MAl~OEC.11~DCK8D~8 11/45,11/40 MAR~ TEST 
DCKBOB 

1 

QlUIU 
eUUl 
UIIlID2I2 
I!JrUUJ 
"'UU4 
tUU5 
I!Jrlll!JiI06 
erlll!JIIJ01 

01Q'1101 
Un0l0 
177176 
171770 
11,,'64 
111566 
17"70 
17,,"1 

U64t110 
fJf/I604Q11 
QlU402 

,TITLE 
,NI.IST 
,I.IST 
,ABS 

MA!NOEC~11.0CKBD~B 11/45,11/40 MARK TEST 
MC;MD,SECl 
ME 

laST DCKBO. 
'OPERATIONS 

TEST 0' THE MARK INSTRUCTION 

J TEMP 
J PC 
, R6 
J R5 
, R6 

., PC·2.N 

.. R5 

.. TEMP 

.. (TEMP I 

.. TEMP.2 

,STARTING PROCEEOURE 
I 1.0AO AODRESS.200 
, PRESS STARt 

,TEMP HOLDS A MEMORY ADDRESS 

, STACK POINTER IS SET AT 500 
I AEI.L W!I.L RING WHEN TEST IS COMPLETE 

'EQUATE STATEMENTSi 
Rlnll! 
FU,Xl 
R2U2 
R3U3 
R04U4 
R5111X5 
SP!lX6 
PC!!X1 

SCOPP;·UI!I7U 
loll. T .'oUL T 
PSW·177176 
UBREAK-1771n 
TPCSR!IS. 715604 
TPBUF'lIIi71566 
SWRllll1'''0 
ClSPLAV.1"',11l 

,STACK POINTER 
'PROGRAM COUNTER 

'MOVE Pc TO Rl 
I[RROR HALT 
'PROCESSOR STATUS WORD AOORESS 
IACORESS 0' POP11/4, MICRO BREAK RIGIST[R 
'ADDRESS 0' TELEPRINTER eSA 

IACDRESS 0' CONSOLE SW1TcIoI REGISTER 
'ACDRESS 0' CONSOl.t DISP\'AV REGISTfR 

J •••••••••••••••••••• INITIAL STACK POINTER!l0500 •••••••••••••••••••••••• 
STKPTRIIII/J5fl IINITIAI. STACK SETTING 

J ''lARK EQUATE! 
MARKI'!,"'1ARK.e 
MA"K1I1!MAAK.l 
MARK2I11M4RK.2 



HA!NOEC~118DCKRO.8 11/45,11/4~ HARw TE5T HAtYU','620 
OCKSOB 

21 .. NOV.,.72 17142 PAtE 2 

I1lfil 00 C'I 0 I-A 
INIo!!;T MC;MO,SEO 

0101'.00O Ql~0I00!2 ,*2 
0I0fZfIl!ll2 QlfJI'Hll!10 HAl.T 
"'0~0~4 00U0l6 ,*2 
"'RH'l0~6 A0QJ01lHIJ HAl.T 
V'l0U10 00tU12 ,*, 
001012 ,,0U11l0 HAIoT 
00e014 ""00016 ,*2 
001O16 010010111" HAl.T 
""0e020 00U22 ,*2 
00fl022 00"'0010 IofAl.T 
0i!J!02" 0~U26 ,*2 
0U026 000000 IoIAI.T 
001!!03~ 000~32 ,*2 
00!032 000Sn JoIAl.T 
£?Jun" 009036 ,*2 
0U036 QJ011l01l!0 IoIAl.T 
0000"" 00"'0"2 ,*2 
00fli1J42 00""'''0 HAl.T 
"'0U .... fI0(IJ0"6 ,*2 
0000"6 (lJ000Qlf/l HALT 
£?J00050 1110 I/Hil 5 2 ,*2 
l'i0l!!0':'12 0000Q!0 HAl. T 
001!'054 ""0056 ,.' 
"'0'056 0000"'0 HAl.T 
0efH160 Q"Hle62 ,*2 
011JeI062 ",O0100O HAl.T 
"0e064 111 0 f1Iil 66 ,*' 
\'l0U66 Ql000A0 IoIAl.T 
11101)070 UIII072 ,.2 
00Un 00"'0"'0 HAl.T 
0U0'" ,,00076 ,*2 
000076 0iI0000 HAIoT 
\'lI01Ji00 00U912 .*2 
(!l0'102 ",UI00 HAL.T 
00UfJ4 0I0U06 ,.2 
0012196 1ll01'1l000 HAl.T 
IH'lIl 11O UU12 ,.2 
00U12 III 0 I'll 0 Ql0 HAIoT 
00t1U4 "00116 ,*2 
0012116 000000 HALoT 
011112' 1'100122 ,.2 
"'0fJ122 000000 HALT 
"'U124 1110111126 ,+2 
00fl126 1Il0fl000 HALT 
0012130 1110/11132 .+2 
000132 0lrHl11UHil HAl.T 
00111134 1'181'l136 ,*2 
0012136 00080O HAl.T 
00flH0 1il0/11142 ,.2 

0 ~~, CD \ 



MAINOEC~11.DCKRO~B 11/45.11/40 MARK TEST 
DCKB('IB 

(1)02142 
00fl144 
"'0!146 
001t150 
('lflJfl152 
(011)154 
1'l0e156 
"'00160 
00h62 
1i!011i164 
(l)01!166 
\'lU170 
00l!172 
0(/J1!J1" 
o fIJI!! 176 
00fl200 
li!01!i202 
01U2U 
CllU21116 
!?I0fl2UJ 
"'1/12212 
"'0fl214 
I1Ir.lIII216 
002220 
"'02222 
0011!224 
I'IlIIf226 
a ill! 2 30 
"'00232 
002234 
001236 
00fl240 
00e242 
0011)244 
"'0"246 
001250 
910fl252 
0111025. 
001!l256 
002260 
o r/Jfl 262 
tIl1U264 
0(11)266 
000270 
0SllJ272 
0r/Jfl2?4 
0r/Jfl276 
0011J3U 
0Sfl3l!2 
01/18304 
01/113", 
001318 
0011)312 
0011314 

000000 
Dl0Q1146 
00001110 
'<'l/Il'I1'2 
000000 
I1!0Q1156 
000000 
I1JIUl162 
000000 
tll00166 
000000 
001'l172 
0001/100 
000176 
000,"'10 
I'IU202 
"'001/100 
111091206 
",091000 
1')00212 
0000"'0 
01/11!J216 
1110121000 
U0222 
UI!J000 
1'100226 
01/191001/1 
1'100232 
1'11/11,111110111 
01/11'1236 
U01/l00 
Q1011J242 
til 0 1'1 US 
UlIl246 
OI0U00 
00e252 
lueus 
1'100256 
t1I0I/IQIQI0 
01U1262 

0U QIfJ ° 
0U266 
Ulll1lH'l0 
OIU272 
Pl0aQ1P10 
1110111276 
I'I0llJ1U0 
11100302 
0U0"" 
11101113216 
001000 
Olflln12 
""'!II0U 
0210316 

IolAL.T 
,. 2 

101 AI. T 
,. 2 
IoIAI.T 
,.2 
IolAl.T 
,.2 
IoIAl.T 
,.2 
IoIAI.T 
,.2 
HAI.T 
,. 2 
HAI.T 
,.2 
IolAI.T 
,. 2 
lUI. T 
,.2 
HAL.T 
,. 2 
HAL.T 
,.2 
HAL.T 
,.2 

101 AI. T 
,*2 
HAI.T 
,.2 
IoIAL.T 
,.2 
HAI.T 
,.2 
IoIAI.T 
,.2 
HAL.T 
,.2 
HAI.T 
,.2 
HAI.T 
,.2 
HAI.T 
,.2 
HAI.T 
,.a 
HAI.T 
,'.2 
HAI.T 
,*2 
HAI.T 
1*2 
HAI.T 
,. 2 



MAINOEC~11.0CKRO~B 11/4',11/40 MARK TEST 
OCKBOB 

o 

"0fJ316 
0I0f32B 
000322 
IHH'l324 
1'1 ° III 326 
1'100330 
&'100332 
1l011l334 
I'JQlfJ336 
1'100340 
0t/lf342 
1'1"1344 
000346 
00f!350 
"0U52 
000354 
002356 
00e360 
0.U362 
0011J364 
&'101366 

. 00fl370 
0r/lf372 
"01374 
001376 

0000fJ!0 
~0"'322 
t'f0B0l110 
00"'326 
0I:H1!0r110 
£!J011l332 
021021010 
0100336 
013 0 !!I''l 0 
£!J0n42 
91000 I'" 
000346 
0U0"'0 
2I01l352 
I1IUf/JIH' 
!'I01'1356 
1l'J00000 
111 0IIJ 362 
",00000 
1'l1U366 
000""'0 
00111372 
"'013000 
00111376 
"'09.10"0 

HALoT 
.*2 
HAL.T 
,*2 
HALT 
,*2 
HAt. T 
,*2 
Io!AlT 
,*2 
HAL. T 
,*2 
HALoT 
,*2 
HALoT 
•• 2 
HAL.T 
,.2 
HAL. T 
,*2 
HALoT 
.*2 
HAL.T 
,*2 
HALT 
,L.IST ME 



MAINnEC~ll~OCKaO~B 11/45,11/40 MARK TEST 
OCI<80B 

~01'!200 

001090 
1'101002 
0011/l06 
001012 
('101020 
001026 
QJ01030 

001036 
001040 
0I0111lH 
001050 
0r/J1052 
01211054 

0U056 
0101060 
1'!01064 
001070 

001072 
0U".,. 
00119" 
001102 

Illl1l1U4 
00t106 
001112 
12101116 

00112" 
001122 
001124 

III 0 1'1 2 1'10 
1'!00167 
001000 
001'101'10 
005067 
C'l127016 
Ql16737 
t'l!32737 
",0141'13 
113737 

9IU701 
Ql127C'l6 
01271215 
1Il0641'10 
1'101'!000 
000240 

9110701 
111127"'6 
01271215 
00641110 

1U1J!60" 
11122706 
111014 III 1 
1"1" IIl0 01" 

QlU7!1!1 
L'l12706 
012705 
(lJI/l640111 

00"240 
L'l1l1l5U 
1'122705 

1'100576 

17'772 
00051'10 
17'1762 171570 
000400 177570 

17"570 177770 

C'l00511l0 
1211111054 

111,,1074 

I2IflJ05011l 
I2If1J1120 

ICNTI 
START, 
BEGIN, 

,TtST 

T0A1 

I TEST 

,.2091 
JMflI 
,.1000 

'" CI,R 
MOV 
MOV 
BIT 
BEQ 
MOVa 

THAT THE 
SCOPf 
MOV 
MOV 
MARl< 
HA\.T 
NO' 

THAT THE 
SCOPE 
MOV 
MOV 
MARK 

START 

,CONTAiNS PASS COUNT 
ICNT JClEAR PASS COUNT 
IISTKPTR,9p ISET STACK POINTER 
ICNT,UDISPLAY 'DiSPLAY PASS COUNT 
114021,USWR 'LOAD POP11/45 MICRO BAEAK REGISTER 
,+UI 
t!'IISIIIR,UUBR[AK I\.OAO MICRO BRUK Ii![G WITH SRh7 

OPEAn ION PC_R, IS ItERf'ORMED 

IISTKPTR,SP 'INITIALIi!E HIE STACI< II0lNTER 
nrU,R5 ,\.OAO R5 

'" 
,MARK N=0 
IPC.-R' F'AlI.E:O 
IPe-RS OK 

STACK POl~TER (~61 CONTAINS THE PROPER VA~UE 

n'KPTR.SIt 
nU,R5 
o 

'INITIALIi!E THE STACK ~OINTER 
'L.OAD R5 
IMARK N=0 

If'UNCTION RESULTS 
,TEMP Ito PC*(2-N) 

Nd 
TEMP 
PC 
SP 
R5 
SP 

" ns.H(2'N) II' IITU 
• nu ,PC Ito A5 

'Sit .. TEMP 
,R' to (TfM'1 
,SP .. TEMP+2 

TUI ~OV 
CMIi' 
SEQ 
IoIL.T 

,TEST THAT R5 
SCOPE 
MOY 
MOY 
~ARI< 

" .Tl,.(2'NI I IIT1A 
, ('T1A.(2'N) • (T1AI NOT T£ST[O 

TfSTre ~ 'T1A+(2-N)*a ~ *T1'*2 

SP;R0 
.2-",+2·11A,5P I·. 

IS PROPERL.V LOAO£O 

,STKPTR,SP 
nU,F" 
o 

'GET RtSUL.TANT SP 
ISP • IIT1A*(2.0).2' NOT~, 
,.2-,,*2+T1' •• T1A.(2.0).2 
I[RROR INCORRECT RESUL.TANT SP 

,F'UNCTJON -[!ULTS 
IffMP '" PC*(!-N) TEMP 

PC 
SI' 

• n2A+C2-NI • 
, n2. 

nU 

nu 
,PC .. R5 
lSI" II TEMP 
,R, .. (UM'" 
,5" II TEMp.2 

T241 NOP 
foIOY 
eM' 

R' SP 

II n2A.C2'N) .. 
I ('nA.C2'Nll 
• illT2HC2*Nl+a 

• (T2AI " 240 INOP) 
• *'2A·2 

'GtT CONTENTS or R5 
IRS • I#T2A.C2*N» • (T2Al' 



MAINOEC-11-0CKBO~8 11/45111/40 MARK TEST 
OCK8!)8 

0 

{1I01134 
(:'Ifil1136 
efil1142 
!1l1/l1146 

"'01150 
i'l11!1152 
i'l01156 
fil01160 

11101162 
"'01164 
001170 
"'01174 

0011 76 
9JU2fJ0 
01/11214 
0U21116 

9121121f1J 
!1JQJ1212 

IH'J14U 
00~0!1J0 
000Ql\1J3 
!1JfileJ000 

f'!1I'l7Al 
0!121!1J6 
"'121~5 
0064ji1!f/J 

(111(11600 
(1122106 
0f/J1401 
00P!0QJf/J 

(!IU0U 
Ql0(l11/lll!1 

IIlU7P11 
(Il127!1J6 
11112705 
U649J1 

~U600 
0227916 
01/J14U 
,,0un 

unlll5 
0f/J fIJ0.111 2 

111107011 
911271'16 

11101152 

"'011l500 
!ilJ01116 

001202 

1IIf/J1'J500 

e=3 
M=~ 

BEQ ,+4 
HLT 

,TEST THAT TWE STACK POINTER CONTAINS THE PROPER VALUE AFT£R THE 
,INSTRUCTION fOR ALL VALUES or N IPI~771 

SCOPE 
MOV 
MOV 
MARK 

'STKPTR,SP 'INITIALIif THE STACK POINTER 
,T3A,R5 ILOAD R5 
III IMARK N=0 

MARK 

, .........•.......••.................•..................................• 
,FUNCTION RESULTS N=0 • 
,TEMP ~ PC*(2'N) TrMP~ 'T3A+(2.0) • 
,PC .. R5 PC a T3A • 
,SII' .. TEMP SF' = n3A+(2'21) • 
IRS .. (TEMP) R5 ~ (n:U+(2'f1Il) • ,5' .. TEMP.2 SP = #TU+(2'0)+2 • , .....•.................................................•..........•....• 
HA I MOV SP~R0 .GET RESULTANT SF 

eMP ,2d.TJA·2,SP ISP • #T3A./2.0).21 
SEQ · ... 4 

HL.T 'IRROR INCORREOT RESULTANT SP 

C~C.1 
MII!M+1 

,T[ST THAT THE STACK POINTER CONTAINS THE PROPER VALUE APT£R THE MARK 
'INSTRUCTION fOR ALL VALUES or N (!iIJ- 1 7) 

SCOPt 
MOV ,STKPTR,Sp IINITIALli!£ THe STACK POINTER 
MOV #T4A,R5 '~OAD R5 
MARK 1 'MARI( N0 1 

, .................•.........................•...........•................ 
,fUNCTION RESULTS Na1 • 
,TEMP .. PC.C2'N) TEMP. nu+/z·u • 
• PC .. R5 PC • T4A • 
,SP .. TEMP SP If *1 ... +C2*1) • 
IR, to CUMP) ~!5 If ('''A.(hU) • 
,5' .. TEMP.2 SP II! n4A+(2*1).2 • 
I· •••• • •••••••••••••••• • •• • ••••••••••••••••••••••••• • •••••••••••••••••••• 

C!!C+1 
1'1'"+1 

SP;Rel 
,2ttt·T4A.2,SP 
, .... 

IG~T RESULTANT SP 
ISF' • 'T4A.C2'1)+27 

IrRROR INCORRECT RESULTANT SP 

,TrST THAT THE STACK POINTfR CONTAfNS THE PROPER VAL.UE AFTfR THE MARK 
,INSTRUCTiON FOR ALL VAL.UES or N {1'J-'7) 

SCOPF. 
MOV ,STKPTR,SP 'INITIALli!£ THE STACK POINTER 

C) 



MAINOEC~11~DeKeD~B 11/45,11/41 MARK TEST 
DCKBoe 

~01216 012705 001224 
11101222 U6402 

1'l1ll1224 U",U0 
!1IiU226 02271'16 001232 
001232 ~h401 
Ql012H UU00 

00",U6 
i!J0PlU3 

1'101236 m1l!7L'l1 
0U240 012706 000500 
001244 U279!5 001252 
001250 00&4\113 

1'1012'2 eif!6U 
001254 022706 0111262 
0(111260 001401 
001262 UIIUI 

0U,,07 
IIlUU4 

001264 "191711 
UU66 012706 01850" 
001272 012705 011113111" 
0012.,6 016411.14 

#T5A.R5 IL.OAD R5 
2 IMARK N=2 

I········· •.. ·.·.· ... ·.· ....•.•..... ·.· ........... ·.· ................... . 
,FUNCTION ~ESUL.TS N.2 • 
'TEMP lit PC.12'N) Tr:MPII *'5 ... 12'2) • 
,PC - R' PC .. 15A • 
,SI' lit TEMP SP I!I nS.+C2'2) • 
,R., II (TEM,., RS II (U5A+Ch211 • 
,SII .. 'EMp+2 s,. n5A+C2'2).2 • , •...•.............•......................•...•.........................• 
T5A' 

C.C.i 
M'Ihl 

Sp;R0 
U.a.T5h2,5P 
•• 4 

'GET RESULTANT SP 
,SII II *TeA.(2.2).27 

.ERROR INCORRECT RESUL.TANT SP 

,TEST THAT T~E STACK POINT~R CONTAINS TH[ ;ROPtR VAL.UE A'TIR THE MARK 
'INSTRUCTION rOR AL.L VAL.UES 0, N '0"'71 

SCOP~ 
MOV .stMPT~,S' ,lNtTIALliE THE STACK 'OINT£R 
MOV 'T'A.R5 'L.OAD AS 
MARK :5 'MARK N=3 

, .............•...••..................................................... 
,rUNeTloN RESULTS N,3 • 
,TEMP lit 'C.(!'N) T~MPII .T6A.(2*31 • 
,PC lit ~5 PC ,T U • ,S' to T[MP " ,n6"C~'3) * 
,R5 .. (TEM" PIS, (n ... (~.3)1 • 
,SIt to TtMp.2 s" nu.,2*3).2 * , .............•...••.....•............•...•.............•...............• 
TUI MOV 

CM" 
SEQ 
~LT 

CIC.~ 
M!IIM.! 

Sp ;u 
.2.3.T64.2,Sp 
' .... 'GfT RtSUL.'ANT S, 

lIP • *T6A.(2.3).2' 

,f-ROR INCORR[CT RESUL.TANT S~ 

'TrST THAT T~E STACK P01NTtR CONTAINS THE 'ROPtR VAL.UE ArTfR THE MARK 
,INSTRUCTION rOR ALL VALUES or N (1"71) 

SCOPE 
MOV 'StKPT~,S' 'INITIAL.IZE THi STACK POINTEA 
MOV .T".,R' 'L.OAO ., 
MAfilK 4 'MARK NII4 

, ...........•.....••........•.........•...•.............................. 
,PUNCTION -ESULTS N,4 • 
,TEMP - PC.IZ'N) TfMP, .T1,.(21.1 1 
,PC lit A5 PC • 11A • ,S, to TEMP 9' "n'hca •• l • 



MA!NOEC.ll-0CK80;S 11/45,11/48 MAR~ TEST 
DCKB08 

o 

0013"" 
0iU 3~2 
un"6 
0U3111 

IIlU312 
tIltUJ14 
001320 
001324 

001326 
001330 
1Il1U334 
001336 

001340 
"'U342 
001346 
001352 

2101354 
o,,1356 
Ql0U62 
210136<4 

9J1061iU1 
~22706 

""14!U 
011l'Jlln 

1381381" 
""B80S 

0Ul7U 
1'Il12706 
01271115 
986495 

UI611l0 
"22706 
""1491 
QlIlI fJQJ 0" 

000011 
000006 

"'U71'J1 
U271:1J6 
012705 
1110641/16 

IIlU6QI0 
1If22706 
0814Q11 
",se800 

"81312 

"811!511JQJ 
081326 

001342 

1'J01/1500 
001354 

,R' .. ITEMP) R5. (1111'14*,2.14) • 
,SP ~ TEHP*2 SP •• T'A*(~.4l*2 • , ...........................................•..•........................• 
T7A1 HOV 

eM' 
SEQ 
HLT 

CI!!O·1 
H,M.! 

SP~R0 
'2.· .. T' A+2. SP 
,*4 

,C£T RESUL'ANT SP 
ISF' • #T'.*C2 •• '.27 

'ERROR INCORRE~T RESULTANt SP 

,TfST 'HAT THE STAe~ POINTER CONTAINS THE PROPtR VALUE 
.INSTRUCTION POR ALL VALUES OF N (e.77) 

seoP! 
MOV 
HOV 
HARK 

*S'I<PTR,SP 
nUA,R5 
5 

'INITIALIiE TH! STACK POINTER 
'l.OAD RS 
.MARK N=5 

, ...........•.....••..•.................................................. 
,ruNc'ION ~ESULTS N.S 
,TtHP .. PC*C2*Nl 
IPC .. '" ISP .. TEMP 
IR, .. en,.,p) 
,SP .. T[HP.2 

TfMPI!! #Tl1'.C2.5) 
PC I!! TUA 
Sp I .T11.+(2.'1 
R5 I!! ('T18A.'2.51) 
SF' •• TI0.+,2.5)*2 

• • • • • • , .................••................••..................•...............• 
T18AI HOY SP';A0 .crT RfSUL'ANT SF' 

CM" 1112"t11"'t2. SP ,SP I!! 'Tl"AtC2IS)*~? 
BEQ ,*. 

.rRROR INCORREaT RESUL'ANf loll.' Sit 

c-e*l 
H-H*1 

IT[ST THAT THE STAeK POINT[~ CONTAtNS TH[ PROPER VALUE APTER hiE MARK 
IINSTRUCTION POR ALL VALUES 0' N "·17) 

SCOPE 
MOV .SfMIITR,SP f INITl4LlU THE STACK POINTER 
HOV "tu,RS ILOAC 1'15 
MARK 6 'MARl< N:s6 

I· •• ••••• •••• ••••• ••• •••• ••••••••••• ••• ••••••••••• ••• •••••••••••••••••••• 
,rUNCTloN -ESULTS N.6 • 
ITtHP ~ PC*(2.N) TEMP, .Tl1 •• ,2.6) * 
,pe .. ~, !lC ,,1114 • 
,Sill .. TEHP SP "IIITU"Ch61 • 
,R' .. eTfMP) RS, (IIITUhC2.6) • 
IS' .. 1£MP*2 5", IUh*(2e6h2 • , •................••..........................................•.........• 
uu, MOV 

CHP 
REt:! 
HLT 

SP;Rt/J 
.2.6. T1,1h2. SP 
','.4 

'GET RESULT.NT SP 
ISP • 'TI14+(2.6).~? 

,[RROR INCORRrCT RESULTANT SP 



"'AtNOEC~11.0CK8D;B 11/45/11/40 MAR~ TEST 
DCKBOB 

11101366 
11101310 
001374 
11101400 

00141112 
"'11114,,4 
001410 
~01"12 

001414 
9.101416 
01111422 
001426 

I1I0143l' 
001432 
001436 
001440 

11I0t442 
001444 
eU450 

1'J1I!I701 
01271116 
0127Pl5 
1')06407 

Pl lfJ6 1210 
fl227fl6 
BI/J1401 
eH110IIJRIIiI 

1110111013 
00111110 

011'J701 
012106 
i1l1271'J5 
11106410 

01111600 
11122706 
011141!11 
I!IU'1!I0 

I!1I1II!IfII14 
I!lIiIUl1 

018701 
I!IU7Q16 
01279.15 

00"500 
~01402 

12I11l1422 

~0'500 
1/IQJ1430 

001452 

9.1811500 
001456 

C:rC+1 
"'-M+! 

JT!ST THAT T~E STACK POINTER CONTA!NS TH£ PROPER VALUE APTER THE MARK 
'INSTRUCTION PCR ALL VALUES or N (0-77) 

SCOPE 
MOV ,STKPTR,SP IINITIALIZE THE STACK ~OtNTER 
MOV .T12A,R5 ILOAD R5 
MARl< ., JMARK N=? 

J •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
IFUNCTION RESULTS ~1I1 • 
ITEMP ~ PC.(2'N) TEMP- #'12.+(2"1 • 
,pe .. RS PC II T12A • 
JSP ~ TEMP SF' II 1T12'.Chll • 
IR., .. (TtMPI RS - ('Ti2AtC2'Y!' • 
J SP ~ TEMP.2 51' II #TUA.' :h? )*2 * 
J •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

T1UI "'OV SP.A" IGET RESULTANT SP 
CMI' '2*h",2462. S" is" • #T124.,2.1).21 
BEQ ,+" 
HlT .ERROR INCORRECT RESULTANT SP 

0 11 0+1 
"'1"+1 

,TrST THAT THE STACK POiNTER CONTAiNS TH[ PROPIR VALUE ArTER THE "'.RK 
,INSTRUCTION rOR ALL VALUES OF' N '11-17) 

SCOPE 
MOV ,STK"TR,S, IINITIALllE THI STACK POINTrR 
MOV Ui3A,R5 IlOAC RS 
MARK 10 IMARI< N:r10 

I····.······.·.··· ••. ····.·.· .. ··.··•·•· ..•...... ····· .................. . 
"UNCTION .ESU~TS N.10 • 
ITEMP - PC*(2'N) T£MP, #T1~A.C2'1el • 
IPC - R5 PC !!I T134 • 
,51' "TE"'P SP ,n13A.'hu) • 
IR!J 41 (TE",p, A, III ,n13"'2'U» • ,5' "TEMP.2 "" n1U+ChUI+2 ~ , .................••......•.•.....•...•...•......•....................... 
11341 "'OV 

CMP 
BU 
lolL' 

CIC+t 
M!lM+!, 

SP;~II jelT RESUL'ANT SP 
,2.t0+T13A.2.5' lSI' III #T13A.(2*101.21 
;.4 

,TfST THAT T~E STAeK POINTER CONTArNS TH~ PROPER VALUE A'TfR THE MARK 
'INSTRUCTION rOR ALL VALUES OF N (0·71) 

SCOPE 
"'OY .STKPTR,S, IINITIAlll£ THE STACK POINTER 
MOV .Ti4A,R5 J~OAO R5 



MAINOECp11~OCKBD;B 11/45.11/4~ MARK TEST 
OCI<BOB 

OlU4S4 0~6411 

001456 01(11600 
001460 r1!227C'16 01?J150l2 
0U464 1I!~141'11 
"'O1466 (:')0nOl0 

t1J~0015 
(1100012 

00147" 0107L'11 
001472 012706 0e0500 
001476 ""27!l!5 001504 
11101502 006412 

001504 (IIl.PJ60~ 
001506 01227(116 0Ql1532 
001512 11101401 
"'01514 1J01J1~0il 

0"0016 
000013 

001516 U07U 
11J1?J1520 0127E16 0~~50~ 
001524 012705 001532 
11J1?J153~ 006413 

MARK 11 J MARK N=l1 

, .................••..................•..••.........•. , ... "., ... , .. ", .. 
,FUNCTION RESULTS N=1l • 
"~MP ~ PC.C2'N) TEMP- #T144+t2'111 • 
,PC .. R5 PC ,T14A • ,5,. .. TEMP SP • U14A.(2'UI • 
,R' .. (TEMP) ~5 = P'T14At(2'11» • 
,S,. .. TEMP.2 SP = #114.4.(2'11)+2 • , .................••..................................................... 
T144 I MOV 

CM? 
SEQ 
HI. T 

C-C+1 
1'4-"'+1 

SP;A0 iGtT RESUl.fANT SP 
#2_11+T1 44*2,SP ISP - #T14A+(2'11).2' 
" .4 

'ERROR INCORRECT R[SUL'ANT SP 

,TEST THAT THE STACK POlNT[R CONTAINS THE PRopeR VALUE ArTER THE MARK 
,INSTRUCTION rOR ALL VALUES or N f~-77) 

SCOPE 
MOV *STKPTR,SP 'INIT14LIlE THE STACK flOINTER 
MOV 'T15A,R5 'LOAD R5 
MARK 12 ,MARK N=12 

, .................••..............................•.....•...............• 
,fUNCTION ~ESUI.TS 
,TfMP .. PC*(2'N) 
,PC .. R5 ,5' .. TEMP 
,R5 .. (TEMP) ,S, ., TEMP.2 

TEMP. #T15A.(2'121 
PC ,115' 
SP ,#T15A.,2'121 
R5 • (.T154.(2'12» 
8, • #T15A.(2'121+2 

• • • • • • I·.··.···· ... ·.·.· ••. ····.·.· ..... ·.··· ...•... · ..... ·· .................. . 
T1')A' MOV SP;RIJ 'GET R~Su~1ANT SP 

eM' .2.12*T1!1A.2, SIl IS' • #T15'+(2*12)*2' 
BEQ ,*4 
IolLT IERROR INCORREeT RfSULTANT SP 

C-Ci-1 
MaM+1 

,T[ST THAT THE STACK P~INTER CONTAINS THE PROPER VALUE APT!R TIolE MARl< 
,INSTRUCTION rOR ALL V4LUES or N (1''''77) 

SCOPE' 
MOV ,S'KPTR,SP JI~IlTIALUE THE STACK POINTER 
MOY *Ti61, R5 ILOAC R5 
MARK 13 'MARK N=13 

, .............•....•..................•.................................• 
IfUNCTJON RESULTS N.13 • 
HEMP .. PC*(2.N) T!:MP,I '1164*,2'131 • 
,pe .. R5 PC • T16A • 
,S/I ~ TEMP SP - #116,.(2'131 • 
,R' .. (TEMP) RS" (#116"(2*13» • 



MAJNOEC~11.0CKBD;8 11/45,11/40 MARK TEST 
OCI(808 

(/101532 
001534 
"01540 
001542 

11101544 
001546 
001552 
001556 

"'01560 
11101562 
001566 
001510 

001572 
0U574 
11l0U00 
001U4 

001696 
01111610 
001614 
001616 

ru"60~ 
0227~6 
00141'l1 
0000(110 

1l!11J1IJ017 
00"'014 

nPJ7e'1 
1'112706 
1111271'15 
1'!06414 

010600 
022706 
00141111 
o 0 0IIl 1'1 0 

" " "" 2 " 1/l01lJ015 

,,107m 
01271'16 
~12705 
U6415 

flJ1UI!IiI 
1Il22706 
1lJ0UU 
"'00 III '1.1 e 

~1!11562 

00051'10 
01111560 

rllru,612 

0111fJ500 
00161/J6 

,SIt ., TEMp+2 SFJ III #T16A+(2.131+2 .. , ........................................................................ . 
T16AI MOV 

CMP 
BEQ 
I1U' 

C-C+1 
M-M+1 

SP;R0 ICET RESULTANT SP 
_2.13+T16A*2.SP .SP - -T16A+(2.13)*21 

JERROR INCORRECT RESULTANT SP 

,T[ST THAT TI1E STACK POINTER CONTAINS THE PROPER VALUE AFTER TI1E MARK 
,INSTRUCTION rOR ALL VALUES 0' N C0·77) 

SCOPE 
MOV *STKPTR,SP 'INITIALJ!£ THE STACK POINTER 
MOV *T11A.R5 'LOAD R5 
MARK 14 I MARK N=14 

, .............•...••..................................................... 
'fUNCTION "ESULTS N-14 .. 
,T!MP ., PC*(2.N) T!MP. *T11A+(2.14) • 
,PC .. R5 PC .. 11 H -
,S" .. TEMP SP ,,*11,.+(2.14) -
,R5 .. (TEMP) RS - CUPh(2-14» -
IS" ... TEMP*2 SP - nl'A*c 2-14t+2 _ 
I· •• • •• •••• •• ••• ••••• •••••••• ••••• ••••• ••••••••••• • •••••••••••••••••••••• U,., MOV SP;RrII .CtT RESULTANT SP 

CMP *2,"4*'1,.*2. SP ISP • *T17'*(2*14)*21 
SEQ "*4 
HLT I[_ROR INCORRECT RESULTANT SP 

c.e·1 
M-M*1 

,T[ST THAT TI1E STACM POINTER CONTA!NS THE 'ROP[R VALUE AFT[R THE MARl( 
.INSTRUCTION fOR ALL VA~UES OF' N (0·17) 

SCOPE 
MOV tSTMPTR,Sl' 'INITlALU£ THE STACK ~OINTER 
MOV nUA,A~ ILOAO R5 
MARK 15 iMARI( N=,., 

, ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• * •••••••••••• 
,fUNCTlON ~£SULTS N-15 .. 
,TEMP ~ PC*C2.N) T£MP. *T20A*(2.151 • 
,PC ., R5 PC 'TZU .. ,S" ., TEMP 51' II! n2U.C2'15, • 
IR5 .. CTEM,.) R5 - cnZUtC2.15l) • 
,S, .. TEMP.2 SI' II n2121A+C2.15,.,2 * 
, •••• * •••••••••••••••••••••••••• * ••••••••••••••••••••••••• e.e •• ee •••••••• 

T2UI MOV 
eMP 
BEQ 
HLT 

51';R0 ICET RESULTANT SP 
t2*,5.T20At2.SP IS" • 'T20,+,2*151*21 

J[RROR INCORRECT RESULTANT SP 



M4!NOEC~11.DCKBD~B 11/45l11/4e M4RM TEST 
OCKSOS 

o 

001620 
C1101622 
i'!~1626 
0131632 

001634 
001636 
001642 
001644 

CIIk'l1646 
0016513 
0131654 
J01660 

001662 
001664 
0016713 
0131672 

11101674 
001676 
001702 
0)0171/16 

00111021 
0)001316 

911>"701 
011271'16 
012705 
1')06416 

OJUl60e 
Dl2270l6 
3eHllli 
(lJ0C11000 

"""0022 
ae0017 

1'110701 
1'l127016 
0127915 
1'1'1'6417 

211111600 
0227('16 
1IJ01401 
013111000 

000023 
(00)020 

OJU7!1!1 
0I127(IJ6 
~1271115 
0136420 

001722 

C.C+1 
M=M+1 

,TEST TH4T TWE STACK POI~T£R CONTAINS THE PROP£R VALUE AFTER THE MARK 
'lNSTRWCT[ON rOR ALL VALUES or N (0~77) 

SCOPE 
MOV #STKPT~,SP ,[NIT[ALIlE THE STACK POINTER 
MOV ~T21A,R5 ILnAD R5 
MARK 16 . 'MARK N=16 

J •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
• rUNCTloN RESULTS N-16 .. 
,TfMP • PCt{2.N) TEMPa #T21A+(2.16) • 
)PC .. RS PC ,T21A • 
,SP .. T[MP SP .. n2U+(2.16) • 
,R5 .. (TEMP) R5 II (#T21'*(2.16) • 
,SI' .. TEMP+2 SP .. "'214+(2.16)+2 • , .................•...................................................... 
T2UI MOV 

CMP 
BEa 
HLT 

cae+!. 
MaM+1 

SP;R0 ,CET RESULTANT SP 
#2.16+T21.*2,SP lSI' = *T21.+(2.16).21 
t' +4 

,[RROR INCORRECT RESULTANT SP 

,TEST THAT THE STACK POINTER CONTAINS THE ~ROPtR VALUE APTER T~E MARK 
'INSTRUCTION POR ALL VALueS Of N (~.71) 

SCOPI!: 
MOV #STKPTR,S~ ,INITIALIZE THE STACK POINTER 
MOV 'T22A,R5 iLOAO R5 
MARK 17 IMARK N=17 

, .................••......................•.............•................ 
'fUNCTION RESULTS N=17 • 
,TEMP ~ PC+(2.N) T£MP~ 'T22,,+(2.17) • 
,PC .. R5 PC a T22A • 
,S" • TEMP SP III n22A"'CC!.11l .. 
,R5 .. (TEMF') ~5. (*,22A'(2.11» * 
,S,. .. TE14P ... 2 SF' = #122A.(2.17>+2 • , ..................•..................................................... 
T2UI MOV 

CMP 
BEQ 
HLT 

c=e+1 
MaM·1 

SP;Re IG!T ~ESUL'ANT SP 
#2.17.T22A.2,SP 151' z 'T22A.(2*11)+27 
,.4 

'ERROR INCORRECT RESULTANT SP 

'T~ST THAT THE STACK POINTER CONTAINS THE PROPER VALUE AfTER THE MARK 
,INSTRUCTION rOR ALL VALUES or N (~-71) 

SCOPE 
MOV ,STKPTR,SP IINITIALI~E THE STACK POINTER 
MOV 'T23A,R5 JLOAO R5 
MARK 20 .MARK N=2~ 



>'101710 
., 01712 
(1101714 
1'l01720 

1'l0i722 
001724 
001730 
001734 

001736 
01/11 740 
001744 
001746 

0027'" 
0IU7'2 
QJat 7'6 
001762 

\?I1P1600 
0227""6 
001401 
0000"''' 

A"rII024 
11l1i!0021 

Ut'l701 

i1l01752 

A1271116 000500 
11112705 0"1736 
006421 

QI106U 
9122706 
1!H11141111 
QJ000U 

DJ00025 
"'''0022 

U"'701 
11112106 
0121115 
006422 

J •••••••••••••••••••••••• ,., ••••••••••••••••••••••••••••••••••••••••••••• 
'fUNCTIO~ RESULTS N=20 • 
,TrMP ., PC*(2'N) TEMP~ #T23A*(2'201 • 
I PC .. RS PC • T2H • 
,S" .. TEMP Sp III #123A*,2'201 • 
IRS .. (TEMP) RS. (n23A.(2'20» • 
,SP .. TEMP*2 Sp, #123A+(2.20).2 • , .................••..................................................... 
T23AI MOV 

CMP 
BEQ 
HLT 

CIIIC·1 
"1.14+1 

SP;R0 IG[T RESULTANT SP 
#2.20+T23'*2,SP ,SP = #T23,.(2*20,.21 

'ERROR I~CORRECT RESULTANT SP 

ITEST THAT THE STACK POINTER CONTA!NS THE PROPfR VALUE APTER THE MARK 
'INSTRUCTION fOR ALL VALUES or N (0-772 

scap£ 
MOV #STKPTR,SP 'INITI'LI~r THE STACK ,.OINTER 
MOV #T24A,R5 'LOAD RS 
MARK 21 ,MARK N=21 

, .................••.. , .................................•......... " .. , .. 
,PUNCTION RESULTS N.21 * 
,TEMP ~ PC*(2*N) TEMP III #T24A*(2.211 • 
,PC .. R5 PC III TUA • 
,SP .. TEMP SP • "2 .... ,21211 II 

,R' .. (TEMP) R5!11 (#124A*(2'21» * 
,S,. .. TEMP.2 SF' III n24A+(2i21h2 .. , .................••..................•.................................• 
T24A ! MOV 

CM" 
BEQ 
HLT 

C,C+1 
1411114*1 

SP;R0 IGET RESULTANT SP 
#2*21*T24A*2,S" ,S" • #T24A+(2'21)*27 

'ERROR INCORRECT RESULTANT SP 

,TEST THAT T~£ STACK POINT£R CONTAINS THE PROPER VALUE ArTER THE MARK 
'I~STRUCTlaN rnR ALL VALUES or N (~·'71 

SCOPE 
MOV .STKPTR,SP IINITIALI~[ THE STACK ~OIN'ER 
MOV #T25A,R5 ILOAD RS 
MARK 22 ,MARK N=22 

, ...•.............••....................................................• 
,fUNCTION RESULTS NII22 .. 
,TEMP ~ PC.C2.N) TEMP: .T25A*12.22) • 
,PC to R5 PC II T2SA • 
,SII .. TEMP SP II #125A*(2'221 II 
IR, ~ (TEMP) R' II (#T~5h(2'22» • 
,SII to TEJo1P*2 SP' *125,*(2,221.2 • 



HAINO£Ce11.DeKRD~B 11/45,11/4~ HARK TEST 
DCKB08 

001764 
001 766 
001712 
001714 

001776 
002~00 
"'02004 
0021!110 

002012 
00211114 
002 Iil 21il 
1'102022 

1'102024 
002026 
002~32 
~021il36 

11102040 
01il2lil42 
0UrIl46 
0US50 

0U600 
02271116 
1Il01401 
U0~(lI0 

00111026 
0001!l23 

0U17U 
U27"6 
012705 
G1106423 

",U611l0 
02271116 
U1401 
01il0001il 

000~27 
0001il24 

011'17U 
"'12706 
~1271115 
006424 

"'10600 
022706 
00141'11 
PJ00800 

1110 18 iii 30 

"02062 

00~5~0 
0S2041il 

0182112 

J ••••••••••••••••••••••••••••••••••••••••••••••••••••• ••••••••••••••••••• 

T25AI MOV 
CMP 
BEQ 
}.ILT 

C"O+l 
MaH+1 

SP;~0 'GET RESULTANT SP 
*2.22.T25A*2,5' 'SP : #T25'.(2122,*21 

'ERROR INCORRECT RESULTANT SP 

,TfST THAT T~E STACK POINTE~ CONTAINS TH~ PROPfR VALUE AFTER T~E MARK 
,INSTRUCTION FOR ALL VA~UES or N (0-77) 

SCOPE 
MOV 15TKPTR,SP IINITJALI~E TH£ STACK POINTER 
MOV ,T26"R5 ILOAD R5 
MARK 23 'MARK N:23 

, .................•.......................•....•.................•...•... 
,rUNCTION RESULTS Na23 • 
,TfMP ~ PCt(2.N) TEMP~ 'T26A+(2.23) 1 
,pc ., RS PC • T26A 1 ,S,. .. TEHP 51' • *'261+(2.231 .. 
,R5 .. (TEHI') ~5. (1IT26h (2'23) ) • 
,SP .. TEHP+2 SP. n2".,2.231+2 ~ , ....................................................................... . 
T26AI HOY SP;R0 JGET RESULTANT SP 

eMP *2·23+T2U·2,SP 'SP • 'T26'+(2.23)*27 
BEQ ,'*4 
"'LT '[RROR INCORRECT RESULTANT SP 

C"C+1 
14.14+1 

,TrST THAT THE STACK POINTER CONTAINS THE PROPER VA~UE ArTER T~E MARK 
,INSTRUCTION FOR ALL VA~UES or N (0-77> 

SCOPE 
toIOY ,STKPTR,Sp ,INITIAUH TWE ST.CK POINTER 
MOV *T~7A,R5 ILOAD R5 
MARK 24 'MARK N=24 

, .................••........................•.......... '."."" ... ' .. '.' 
,'UNCTION RESULTS N=24 • 
,TEMP ~ PCt(2.N) TEMP. *127A.(2.241 • 
,pc - R5 PC = T274 • 
,SP ~ TEMP SP • #12,,*(2.241 • 
,R5 .. enM!" R5. (*'27"(2.24» • 
I SP .. TEMP.2 SP = *1214. t 2.241.2 • , .................••......................•.............................. 
T21A1 MOY 

eM' 
8£Q 
lolL' 

SP~~0 'GET RESULtANT SF' 
*2.24'T27.*2,SP ,S9 = *T27A+(2.24'.21 

IERROR INCORRECT RESU~TANT SP 



MArNOEC~118DCKBD;B 11/45,11/40 MAR~ TEST 
DC~BOB 

(1102052 
002054 
01ll206IZJ 
002064 

002066 
002070 
002014 
002076 

"'0210" 
002U2 
00211lJ6 
002112 

00211 4 
1/102116 
"'02122 
002124 

002126 
Ql02Ue 
002134 
I'Ie2140 

00U25 

t'I10701 
t'l127!116 000500 
012705 002066 
006425 

0U600 
022706 002142 
01/11401 
001lJ01'!0 

"'''1lJ031 
001'!026 

9'1{11701 
fI12706 11I1/11l!5Ql0 
"'12705 002114 
1'106426 

r1'11 t1J600 
1822706 0e2172 
001401 
1lJ01l111JU 

",0l1li32 
1'l013027 

",U701 
1'112706 fle05",,, 
U27"" 1!IQJ2142 
1IJ06427 

MaM+1 
IT£ST TH~T THE STACK POINTER CONTAINS THE PROPER VALUE AFTER THE MARK 
IINSTRUCTION FOR ALL VALUES OF N (0-77) 

SCOPE 
MOV #STKPTR,SP JINITIALIlE THE STACK POINTER 
MOV #T3eA,R5 JLOAO R5 
MARK 25 JMARK N=25 

, ...........•......•..............................................•.....• 
IFUNCT!ON RESULTS N.25 • 
ITEMP h PC*(2'N) TEMP. 'T30A*,2'251 • 
I PC II! Pl5 PC • T 30' • 
ISII' II! TEMP !'IP • #T30A+(2'251 • 
,R5 .. (TEMP) R5 II (n30h(2.25» • 
,SP .. TEMp.2 SP a n:HIA. (2.251 +2 • 
I· •• • •• • ••••••••••••••• • •••••••••••••• • ••••••••••••• • •••••••••••••••••••• 

T3UI MOV 
eMP 
BEQ 
HL.T 

c:IIC+i 
MaM·1 

SP;RIIJ .GET RESULTANT SP 
.2.25+T30A*2,5P ISP II #T30A.(2.251.21 
,.4 

'ERROR INCORRECT RESULTANT SP 

ITEST THAT THE 5TAe~ POINTER CONTAINS THE PROPER VALU[ ArT£R THE MARK 
'INSTRUCTlON FOR ALL VALUES or N (~-'71 scopr 

MOV *Sl~PTR,sp IINITIALIlE THE STACK POINTER 
MOV *T3lA,~5 ILOAC R5 
MARK 26 .MARK N=26 

I····.····· .. •··.· ••• ····.·•· .. ··.····•· ..•... · .. ····· .........•.......• ~ ,FUNCTION RESULTS N-Z6 • 
,TEMP. PC+(2'N) TEMP- #T31A.(2.261 • 
'PC .. RS PC a TJU • 
,SI!' II TEMP Sf' • '1314.,2.261 • 
,R' II (T[MP) ~5. (#TS1A+C2.261) 
,51' II TEMP.2 SP, .TJ1A+C2'26)+2 I·.·· .. ···· .. ·.··· •.. ····.· .... ·· ... ···· ...... · .. ··.· .................. . 
UtA. MOV 

CMP 
BtQ 
HI.T 

0.C+1 
M,M·1 

SP;R0 .GrT RESUL'ANT SP 
.2_26.T31A.2,5P lSI' a #T31A+(2.26)*27 I·. 'ERROR INCORRECT RESULTANT SP 

,T[ST THAT T~E STAeK POINTER CONTAINS THE PROP[R VALUE AfirR THE MARK 
IINSTRUCTION fOR ALL VALUES OF N (0-771 

SCOPE 
MOV .STKPTR,Sp 'INITIALIl! THE STACK POINTER 
MOV n32A~' 'LOAD R5 
MARK 27 .MARK N=27 



MAINO[C~11.0CK80~B 11/.5,11/4~ MAR~ TEST 
OC~BOB 

~e2142 01~6(/l0 

0021" 022706 "'02222 
0U15~ 001401 
002152 001110"'0 

i1J0r1l033 
PJ~Q1030 

00215. 011/17C1J1 
O02156 012706 0a0500 
11102162 1/112705 002170 
002166 11106430 

002170 flJUl6QJ0 
002172 1'.122706 "'1112252 
0e2176 U141iJ1 
0022"'0 f111100"'iI 

000034 
1!I011l031 

11102212 IlIU17f1J1 
11102284 fl127f16 QlII 1115 1/Ii1 
01i122U 1/112705 0112216 
01112214 0i16431 

, ....•............•.....................................................• 
,fUNCTION RESULTS N=27 • 
,TEMP ~ PC+(2.N) TEMP~ #T32A+(2.271 • 
,PC .. R5 PC ~ T32A .. 
,Sit .. TEMP SP = U32A+(2.27) • 
IR' ~ (T[MP) R5. (#T32A+(2.27l> .. 
,Sit .. TEMP+2 SP. #T32A+(2.27)+2 • 
I····.····· .. ·.··· ••. •····· .•.. · •.. ····· ......• ·.····· ...........•......• 
T3UI MOV SP;R91 ,GET RESULTANT SP 

CMP #2*27+T32At2. SI' ISP = #T32A+(2.27)+21 
BU ,+. 
Hl.T IERROR INCORRECT RESULTANT SP 

C=C+1 
MaM+1 

,TEST THAT T~E STACK POINTER CONTAINS THE PRoprR VALUE APTeR T~E MARl( 
'INSTRUCTION fOR ALl. VALUES Of N (0-17) 

SCOPE 
MOY #STKPTR,SP , INITIAUi!E THE STACI( POINTER 
MOY n33A,R5 ILOAC R5 
MARK 30 IMAR~ N=30 

, .......•.....•...••...•..............•.................................. 
,FUNCTION RESULTS N.3fIJ • ,TEMP .. PC+(2·N) TEMP" "33A+(2.311.11 • ,PC to RS PC • T33A II ,sp to TiMP SP • *133A·(2.301 • ,R!i .. (TEMP) R5 • (n33At(2·30» • ,SI' .. TEI1P+2 SP • n33A+(2030)+2 .. , .................•............................•......................... 
T33AI MOY SP;R0 'GET RESULTANT SP 

CMI' *2.3"'·T33A*2.sP JSP • *T33A+(2'30)+21 
BEC! ',' +. 
HLT IEAROR INCORRECT RESULTANT SP 

c~e·1 
MaM+1 

,TEST THAT THE STACK POINTER CONTAINS THE PROPER VALUE APTfR T~E MARK 
,INSTRUCTION r~R ALL YALUES OF' N ,".171 

SCOPE 
MOY 'STKPTR,SP J INITIALIi!E THE STACK POINTER 
MOY !¥THA,R5 II.OAO R5 
MARK 31 H'lARK N=31 

, ••••••••••••••••• * •••••••••••••••••••••••••••••••••••••••••••••••••••••• 
,FUNCTION AESULTS N.31 • 
,T[MP to PC.(2'N) TEMP. #T3.A+(2.311 • 
,PC .. RS PC • T3U • ,S, .. TEMP SP • #T3U.(2'31) • 
,R' .. (TEMP) R5. ('134h/2.31) • ,S, .. TEI1P.2 SP 11 n3'A.(2.31)+2 .. 
, •••••••••••••••••• , •••••••••••••••••••••••••••••••••••••• t •••••••••••••• 



HAtNOEC~11~OCKBO;B 11/45.11/40 H'R~ TEST 
001(80B 

QJ02216 
0022221 
002224 
2J1/l2226 

00223fil 
2102232 
2102236 
Il!fIJ2242 

002244 
002246 
002252 
0f/122'4 

4'JU2!J6 
11102268 
I1JU2U 
002211 

002212 
11102214 
0112311 
0023m2 

9!UJ600 
02211'16 
1!10t 4 11!1 
0UilIIl0 

l!Iil0035 
",00032 

010101 
11112106 
Il! 127 f115 
11IiI6432 

UUIIIQI 
(1122706 
11111141111 
0UIQI0 

,,0eil36 
6i1U33 

011!J101 
01210)6 
U21215 
1!Ji164:S3 

IIUUfIl 
m22106 
fll141l1 
UfII.fIlI 

1!10U37 
Ill0U34 

QJlJ2332 

11lIII05fIJI 
fIll2272 

ml2362 

T3UI HOV 
eMF' 
BEQ 
HL.T 

C.C+1 
M=M+l 

SP;R0 .CET RESULTANT SP 
#2.31+T34A+2.SP ISP • #T34A+(2.31).21 
,+4 

.ERROR INceRRECT RESULTANT SP 

,TEST THAT THE STACK POINTER CONTAiNS THE PROP~R VALUE AFt~R THE MARK 
,INSTRUCTION FOR ALL VAL.UES or N (0-17) 

SCOPE 
MOV #STKPTR,SP IINITIALIZE THE STACK POINTER 
MOV #T35A,~5 ILOAD R5 
MARK 32 I MARK N=32 

J •••••••••••••••••• , ••••••••••••••••••••••••••••••••••••••••••••••••••••• 
• FUNCTION RESUL.TS 
.TrHP to PC.(~'N) 
,PC .. R5 
.SP to TEMP 
J R, to (TEMP) 
JS" to TEMP+2 

TEMP. #T35A+(2.32) 
PC • T:55A 
SP • #T35A.(2.32) 
R5 • (#T35A.'2.32» 
SP • #T35A+(2.32'+2 

• • • • • • J •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

U'A. MOY SP;U JGET RESULTANT SP 
CMI' '2d2+U5A+2,S" ISP • #T35.+(2'32)+21 
BEQ ;+4, 
HLT i[RROR INCORRECT RESULTANT SF' 

C-C+1 
M-M+i 

,TEST THAT THE STACK POINTER CONTAINS THE PROPER VALUE ArT!:R THE MARK 
JINSTRUCTION POR ALL VAL.UES OF' N (0-77) 

seop!: 
MOV UTI("TR,SP IINITIALUE THE STACK POINTER 
HOY "3U,R5 II.OAO R5 
MARK 33 HURl< N.33 

, •................• , ...•..............•...•.................•...........• 
"UNCT10N AESUI.TS "'_33 • ,TrM" ., PCt (2'N) TfM"~ n3U+(h331 • ,pc ., R' FlC • T364 • ,,, .. TEMP SP , n3u+C2t33) • • R, • (UM'" R!J • (n:S6h (2'33) I • 
,SII to TEHP.2 SP • *13U+(h331+2 • J •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

nUl MOY SP; 'UJ IGET RESUL'ANT SP 
Cfi4P .2*33·'364·2.SP isp - #T36 •• (2*33)·21 
eu 't·' H\.T JERROR INCORRECT RESULTANT SP 

CIIC+1 
M-M+1 



MA!NOEC~11.0CKBO;B 11/45111/40 MARK TEST 
OCKBOB 

002304 
002326 
002312 
002316 

002320 
2102322 
002326 
002330 

002332 
"02334 
002341!1 
1il02344 

002346 
1'J0a31J1!I 
1'1023'14 
11102356 

002360 
01!l2362 
002366 
002;512 

::1110701 
(1112706 0011J500 
01271'!5 Ql02320 
01/J64H 

011/1600 
022706 l'liJ2412 
1'II!I14U 
QJ0U11l0 

11l"0f)4" 
00",,,35 

01f)701 
012706 
U2705 
11106435 

U1II6QJ1!1 
01221"'6 
""1401 
efUJ1iII!l1il 

",0"'841 
0I!IU36 

"'U7P!1 
0127QJ6 08051110 
0I1271'l5 1!J82374 
006436 

ITEST THAT T~E STACK pOINTER CONTAINS THE PROpER 
,INSTRUCTION FOR ALL VALUES OF N {0-77) 

SCOPf: 
MOV 
HOV 
H.RK 

'STKPTR,Sp 
IH37A,R5 
34 

'INITIALll£ THE STACK 90lNTtR 
ILOAD R5 
'MARK N=34 

, ..................•....................................................• 
,FUNCTION RESULTS N_34 • 
,UHP .. PCt(2'N) TEMPa *T31A*(2.34) • 
,PC .. RS PC ,T31A • 
,51' .. TEMP SP a n37A*(2.34) • 
fR5 .. (TEMP) R5 a (*T37h(2'34» • 
,511' ., TEMP+2 SP a #T31A+(2'34>+2 • , .................••....................................................• 
T3UI MOV 

CMP 
BEQ 
HLT 

CIIC*:\, 
M.M+1 

SP,R0 'GET RESULTANT SF 
.2.34+T37A*2,5P lSI' • 'T31A+(2.34)*21 
,+4 

,TEST THAT T~E STACK FOINTfR CONTAINS THE 
.INSTRUCTION POR ALL VALUES OF N fl/J-77) 

PROPER VALUE AFTER THE MA~K 

SCOPE 
MOV 
MOV 
MARK 

.STI<PTR,SP 
n41A.R5 
35 

'1~ITIALll£ TH[ STACK POINTER 
'LOAD ~5 
.MARK N=35 

, ...........•......•......................•.............................. 
,FUNCTION ~ESU~TS NilS • 
,T!MP .. PC.(2.N) TfMF. #TUA.C~'351 • 
,PC .. R5 PC • T41U 41 ,S, .. TEMP SP a nUA+(2'351 .. ,R' .. CUMP) R5 I CnUhC2'3'») • 
,SII' .. T£MP.2 SP I #14IA+(2.351+2 • , .........•...•...••..................•................. ' ... '.".'.'."" 
HUI 

CIC+1 
Ma"+1 

SP;R0 lGET RESULTANT 51' 
'2*35+'40A+2,SP .Sp I 'T40A+(2*35)*21 
.. +~ 

.ERROR INCORRECT RESULTANT 51' 

,TEST THAT THE STACK POINTER CONTAINS THE PROPER VALUE AFT~R TWE MARK 
'INSTRUCTION FOR ALL VALUES or N (m~1'1 

SCOPE 
MOV ,STKPTA,SP llNITIALllE THE STACK POINTER 
MOV 'T.iA,R5 .LOAD R5 
MARK 36 iMARK N=36 

, ....................................................................... . 
( 
\ 



1!'" t+~ _ ,; 

MAJNOEC-l1~OCKBO;B 11/45.11/40 MARW TEST 
OCKBOB 

(II1/J2314 0:1,111600 
002376 1'12271'16 082472 
002482 00141111 
11I1/J2411l4 UI/J0"0 

"'01'1042 
001'1037 

002486 'Il107 (II 1 
01/J2410 911271116 UIIl51/J0 
0(U414 1'11271'15 082422 
00242111 01116437 

01112422 1111 111 60il 
I1IU424 912271'16 012522 
1!10243111 1110141111 
002432 un"!0 

QllilrIJI!I43 
000040 

0l1li434 mU!701 
"1/12436 01271116 088500 
01112442 012705 002450 
1111113446 1111116440 

,fUNCTJON RESULTS 
,TEMP .. PC.(2'N) 
,PC .. R5 
,SP .. TEHP 
,R5 .. (TEMP) 
,Sp .. TEMP+2 

TEMP: #T41A+,2'361 
PC • THA 
Sill • #T41A+,2'361 
R5 • (#T41A+(2'36» 
SP = #T41A+(2'361+2 

• 
• 
• 
• • • , .................••.....•..............•......... , ................•....• 

1<414 , MOV SP;R0 'GET RESULTANT SP 
CHP '2.36+H1U2,SP ISP = #T41A+(2'36)'27 
SEQ " *4 
HI.T IE~ROR INCORRECT RESULTANT SP 

C.C+1 
M.H+1 

,T[ST THAT T~E STACK POINTER CONTAINS THE 'ROPER VALUE ArT!R THE MARK 
,INSTRUCTION fOR ALI. VALUES Of N (3-771 

SCOPE' 
MOV .STKPTR.SP IINITULli1!f THE STACK POINTER 
MOV n4U,R5 ILOAO R5 
MUK 31 'HARK N=37 

, .................•.........•.................................•.......... 
,FUNCTION "ESULTS 
,TEMP .. pC*(2'N) 
,PC .. R5 
,SP .. TEMP 
,R, .. CUM"') 
,SP .. TEMP.2 

TEMP. #T42A+(2'311 
FC • 142A 
SP = #T42A+(2.311 
R5 = (#T42A+(2'37» 
SP • 'T42A+(2.37)+2 

• • • 
41 

• • J •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

1<424 I MOV SP ;R0 'GET RESULTANT SP 
CMP '2.37·T42A*2.SP 'SP • 'T42A+(2.37)*27 
BEQ · .. ·4 
HL,T IERROR INCORRECT RESULTANT SP 

CaC·t 
"'a"'·1 

,TEST THAT THE STACK POINTER CONTAtNS TH£ ~ROPER VALUE APTER THE MARK 
,INSTRUCTION FOR AL,L VALUES OF N CI1I-77) 

SCOPE 
MOV ,STKPTR,SP IINITIALIU THE STACK POlNT£R 
HOV 'U3A,R5 'LOAD R5 
MARK 40 .MARI< N=4111 

, .....••..•.•.•...••.....•••..........•.................................• 
,FUNCTION ~ESUL.T! NaU II 

,TEMP .. PC.CZ'N) TEMP. nUA+(h40' II 

,PC to A5 PC • T43A • ,S,. to TEMP SP • n4lSA·ch4l!1' II 

IR' .. (TEMP) "5 • ('H3h(2'4Z» • ,S,. to TEHP.2 SP • #T43.·(2.4""2 • , •........•.•.....••...•.............................. """"""""'" 



MAINOEC~11~OCKBO;B 11,45,11,4Q1 MARl( TEST 
DCKBOB 

002450 I'lU6"''' 
002452 02271116 0Q12552 
002456 01h4~1 
00246Q1 ~0'1fi"0f/1 

UQJQI"" 
000041 

"02462 "'lOt7?!1 
1!103464 1U,2706 12l(IJ050Q1 
~0247(IJ 012705 Q!Ql2476 
002474 ~06441 

002H6 01\JU0 
0025"'0 (1122706 002602 
0025f!4 I'l014QJ1 
00251116 un"'0 

\'100045 
000042 

0132510 r!l1"7U 
ilJ02512 0121r!l6 fU05r!l0 
2102516 1'I~271'l5 11J,,2524 
"'02522 11J06H2 

1!!02524 "'11'116'" 
1'102526 022706 2102632 
002532 r!l(IJ 14f! 1 
2025301 "'''I1IfIJGIB 

nU46 
PJiHU,43 

T4:5A' M~V 
CMP 
BEQ 
HLT 

C=C+l 
M.M+l 

9P:RI1I 'GET R~SULTANT SP 
*2.4~+'43A.2,SP 'SP = #T43'+(2'40)+21 

'ERROR INCORREtT RESULTANT SP 

,T!ST THAT THE STACK POINTER CONTAiNS THE ~ROPfR VALUE ArTER T~E MARK 
,INSTRUCTION POR ALL VALUES 0' N (0-771 

SCOPE 
MOV 'S'~PTR,SP 'INITJALliE tHE STACK POINTER 
MOV 'T44A,R5 ILOAD R5 
MAI'IK 41 'MARK N=41 

, ...........•.•.......................•.......•.........•.........•.....• 
,rUNCTION RESULTS 
,UMP .. PC*(2'N) ,pc .. R5 ,S, .. TEMP 
,R5 .. CTEMP) 
lSI' .. TEMP.2 

N=41 
TEM". #T44A+(2.411 

I'C • T44A 
SP ~ #T44A+(2.411 
1'15 • ('T44A*C2'4t») 
SP • #T44A.(2.411+2 

• • 
* • • • , .........•.............................................................. 

THAI MOV SP;R0 ,GET RESUL'ANT SP 
CMP '2.41·T44 A.2, S, ,S, • #T44A+(2.41)+2? 
BEQ ,.4 
HLT 'ERROR INCORRECT RESULTANT SP 

C.C+l 
M.M+1 

IT£ST THAT THE STACK POINTER CONTAINS THE PROPER VALUE .fT£R THE MARK 
,INSTRUCTION rOR ALL VALUES Of' N (0-77) 

SCOPE: 
MOV IIISTI<PTR, SP J[NITIALlH THE STACK POINTER 
MOV n"'A ,Pl5 'LOAD R5 
MARK 42 'MARK N=42 

, •................•...............•...................•.•...............• 
,f'UNCTrON RESULTS N_42 • 
,TEMP ~ PC.(2*N) TEMP, #T45.+(2.421 .. 
,PC .. R5 PC = 145A II 

,SII .. TEMP Sp • #T45A+(2'421 • 
JR' .. (TEMPI RS. (#145A+(2.42)) • 
,51' .. TEMp.2 SIP. IT45A+ C 2.42) +2 • 
I·.··.····· .. ·.·.· ••. ····.·.· ...... ···· ... · .......•. · .............•.....• 
u", MOV SP;Rt ,GET RESULTANT SP 

CMP 1f112.42+T45A·2,SP ISP = #T45A+(2.42).21 
BEfJ 
HLT I[~ROR INCORRECT RESVLTANT SP 

c.e·l 
M.M+1 

ITtST THAT TJoIE STACH POINTER CONTAINS THE PROPER VALUE APT£R T~E MARK 



MAINOEC.11.DCK80~B 11/45.11/40 MARK TEST 
OCKBOB 

002536 
01112540 
002544 
002550 

002552 
L'lQJ2554 
(lJra2560 
11il2562 

I2lfIJ2564 
1IJra2566 
0025'2 
I1lQlZ5'16 

12l03611J0 
002602 
002611J6 
12l0261f1J 

11102612 
002614 
002620 
I2lQ12 624 

"'1111701 
PI 127 1i'6 
012705 
006443 

uun 
1Il2!71l!6 
0Q1t4U 
12l01/l1il0fIJ 

PlfIJU47 
21f1JUH 

U0701 
1'112706 
012705 
U6444 

91U!6U 
11122706 
f!IfIJ 14 1111 
III lUll 00 

lIIeU!l1IJ 
f/l0 1!10 4 5 

I!U1U 
11112106 
U21QJ5 
!Ul6445 

O,,050111 
0,,2552 

012662 

0f1Jl1l!5l1!fIJ 
0f1J2600 

QJI2712 

fIlfIJ"5\!\! 
I1If1J2626 

IINSTRUCTION FOR ALL VA~UES 
SCOPE 
MOV 
"'OV 
"'ARK 

.snPTR ,Sf' 
'T46A, R5 
<13 

OF' N 10-771 

IINITIALI~E THE STACK POtNTER 
I~OAD R5 
IMARI< N=<l3 

I·.··.··· .•.... · ....... · ..............•.................................• 
,rUNCTION RESULTS N=43 • 
,TfMP ~ F'C.(~.N) TEMP= _T46A.(~.431 • 
,PC .. RS PC = ,46A • 
I SF' .. TEMP Sp • n4U+ (2.43) • 
,R, .. (TEMP) R5 a I_U6hI2.43» • 
,SF' .. TEMP+2 SF' II! _14U+,2.43'.2 • , .....•.....•.•...••....................................................• 
146A1 MOV 

CMP 
SEQ 
liLT 

cae.! 
MaH·1 

SP;RI2l IG[T RESU~TANT Sp 
_2.43.T46A.2.SP ISP • #T46A.12.43).21 
,'.4 

IERROR INCORRECT R£SU~TANT SP 

,TEST THAT T~E STACK POINTER CONTAINS THE PROPER VALUE ArTER T~E MARK 
'INSTRUCTION rOR ALL VALUES OF' N II2l-77) 

SCOPE 
HOV ,S'KPTR.SP 'INITIALI!E TH! STACK POINTER 
HOV #T47A,R5 ILOAD R5 
MARK 44 I MARK N=44 

, .................••...•.•..•........•..................•...............• 
,FUNCTION RESULTS N.44 • 
,TeMP to PC*12.N} TrMPa #T47A.(2.44) • 
,PC .. R5 PC a T4" • 
,SP .. TEMP SP III n4'1A.(2.44) • 
,RS .. (TEHPI R5 a (U47A+(2.44» • 
,S, .. TEHp.2 SP a ''''1A.(2.44 .. 2 • , .................••........................•.....................•..•... 

"'''1 MOV SP;R0 JGtT REsu~1ANT SP 
eM' .2*44+'4,.·2.SP ISP • 'T41A+(2.44).2' 
BEQ ','+4 
HLT I[~ROR INCORRECT RESULTANT SP 

CaC·i 
101-101.1 

,TEST THAT T~E STACK POINTtR CONTAINS TH£ PROPER VALUE AfTER T~E MARK 
,INSTRUCTION rOR ALL VALUES OF' N (111·171 

SCOPE 
MOV UTKPTR.SP JlNITIALlU THE STACK POINTER 
MOV .,5IA,RS 'LOAO R5 
M4"K 45 .MARK N=45 

, .................•.........................•............................ 
,rUNCTION ~ESULTS Na45 • 



~.INDECp11~OCKBO~B 11/45,11/40 M.R~ TEST 
OCI(B08 

002626 010600 
""02630 022706 002742 
002634 '''''1401 
002636 ",000U 

00"il51 
001'1046 

00264i1 i'lU7QJ1 
002642 0127016 00111500 
002646 11112705 0112654 
002652 "06446 

O026'4 11110609 
"02 656 0227"'6 0112772 
11J02662 "'''1401 
"'''2664 "11"-" ""''' 

o"",,52 
",,,,,,,,41 

"'02666 "'U7f1J1 
11l026'" t'I12706 0,050" 
I1JU614 1111271115 0fJ21f1J2 
"'027i10 ""'6447 

I TfMP .. PC*(2·N) TEMPII #T5I!1A+(h45) • 
,PC .. R5 PC a T50A • 
,S' " T(Mp Sp • #150A+(2.45) • IRS .. (TEMP) ~5 1& (#T50A+12·49» • , Sf' .. 1[MP+2 SI' 1& #T50A+( 2.45)+2 • , ........................................................................ 
T5111A , MOV 

CHI' 
8EQ 
IoIU' 

C.C+l 
Mal1+1 

SP;Rf/J 'GfT ~ESUlTANT Sp 
#2.45+T50A+2,S, lSI' = #T50A+(2.45)*21 

'ERROR INCORRECT RESULTANT SP 

,T(ST THAT TH£ STACK POINTER CONTAINS THE PROpfR VALUE APT£R T~E MARK 
'INSTRUCTION rOR ALL VALUES or N ce-771 

SCOPE 
MOV .S'KpT~,SP 'INITIALliE T~E STACK POINTER 
MOV #T51A,R5 'LOAD R5 
I1A~K 46 'MARK N=46 

J •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
"UNCTrON RESULTS N.4' • 
,TrMP .. flC*(2.N) TiMP. #T5U+(2.461 • 
J PC .. R5 PC !III T5U • 
,S,. .. TEMP 51' • #T51A+C2ll46) • 
,R5 ., (T£I1PI R5. (#T51hI2.46» • 
,S, .. TEMP.2 SP!III U5iA+ C 2.461+2 • , ..................•..........................................•.........• 
T5UI MOY SP;RIII ,GET RESULTANT SP 

CMP *2.46+T51"2. SI! JSP • 'T51A.(2.46)*21 
BEQ ,'.4 
HLT 'ERROR INCORRECT RESULTANT Sp 

C-C·1 
11-"'+1 

,T[ST THAT THE STACK POINTER CONTAINS THE PROp~R YALUE ArTER TIofE MARK 
'INSTRUCTION rOR ALL VALUES or N (111-77) 

SCOPE 
MDY *sn<PTR, SP II NI TULI i!E THE STACK POINTER 
P40Y n52A,R5 'LOAD R5 
MARK 41 HURl( N=47 

, •................•.......................•.......•.....•.•.............• 
,rUNcTtoN ~ESULTS 
,TEMP" PCt(t.N) 
,PC .. RS 
lSI' .. TEMP 
, R, ., (TEI1') ,S, .. TEMP.2 

TEMP. #T52A+(2.471 
PC • T52A 
SP • #T52A.(2.471 
R5 - (#T52A*(2.4'») 
S, - .T52A+,2.41).2 

• • • • 
• • , .................•.........•.....•...................................... 

T52A I MOV SP~R'" 'GtT RESULTANT SP 

(C-'I 
\ 



MAIND£C-11-0CKBO;B 11/45,11/4121 HARK TEST 
OCI(BOB 

1'11212704 
01212710 
0121:1712 

01212714 
P12l2716 
01212722 
9102726 

0e2730 
0e2732 
002736 
Ql02H2I 

0!212742 
002744 
00275" 
l1le2754 

002756 
00116111 
012164 
002166 

0I227~6 
1'1121141111 
111 0 1Il0/11 III 

1lH/l1ll01)3 
001110'21 

1'111117\'11 

0/113022 

"'12706 0121050/11 
11112705 !2I2I27321 
0064'" 

1111121600 
022706 01113052 
1Il1lJ1401 
"'121 U III 0 

PJ2I0!2I54 
U0!2I '51 

01\11701 
012106 08!2150 III 
11l12711l5 082756 
006451 

IIIU61'1" 
022706 0Q1J1I1l2 
U14fJl 
fJI2I fJ IIJ0 121 

111121111155 
0121U52 

CMP 
BEO 
HLT 

CaC+1 
MaM+" 

,+4 
IERROR INCORRECT RESULTANT SP 

,T[ST THAT THE STACK POINTER CONTAINS THE PROPER VALUE ArTER THE MARK 
'INSTRUCTION fOR ALL VALUES or N (!2I-77) 

SCOPE 
MOY #STKPTR,$P 'lNITIALI~e THE STACK POINTER 
MOV 'T53A,R5 'LOAD R5 
MARK 50 'MARK N:5121 

I· •• ••••••• •••••••••• •••• ••••••••••• ••• ••••••••••••• • ••••• , •••••••••••••• 
,rUNCTION RESULTS N-511l • 
,TEMP ~ PC.(2.N) TEMP. #T53A+(2.521) • 
,Pc ~ R5 I'C a TI)3A • ,S, .. TEMP SP • 1153A+(2.5", • 
,R5 .. (TEMP' RS a (n53" (2'50) ) • 
,SP .. TEMP.2 SP a #153A+ (2.!j(/J) +2 • , .................•.......................•.............................. 
,.53,\ , MOV SP;RI!! 'GET RESULTANT SP 

CMP '2.51/J+T53A+2.S" 'SP a #TI)3A.(2'501.21 
eEa ,+4 
HLT 'ERROR INCORRECT RESULTANT SP 

Cae.1 
MaM+1 

,T[ST THAT T~E STACK POINTER CONTAtNS THE 'ROPER VALUE APTrR THE HARK 
,INSTRUCTION fOR AL~ VA~UES OF N (111-77) 

SCOPE 
MOV #STKpTR,SP , INITIALltE THE STACK POlNTER 
MOV n5<u,R5 '1.0AO R5 
"'ARK 51 'MARK N=5i 

, .............•...••..........•.......•.....•..........•.. , ...•.........• 
,rUNCTION ~E~U~T5 N.51 • 
,TfHP .. PC*(2'N) TEMPa 'T54A.(2'51) • 
,PC .. R5 PC 4 T54A • 
,Sit to TEMP SP • 115H+(Z.'1) • 
,R, .. ITtHP) RS 4 (n54hI2'51» • ,S,. .. TEHP.2 SP. "'tU.C2.51l+2 • 
I· •••• ••• •••• ••••• •••• ••• ••••••• • ••• ••• ••••••••••• •••• ••••••••••••••••••• 

T5U, MOV 
CMII' 
BEQ 
HL.'r 

01 0+1 14."·1 

SP;R0 ICET RESULTANT SP 
'2.51+T54A+2,SP ISP a #T5.4+(2.51,.21 
~ ... 

IE~ROR INCORRECT RESULTANT SP 

,TrST THAT T~E STACK POINTER CONTAINS THE PROPER VALUE APTER T~E HARK 
,INSTRUCTION FOR ALL VAL.UES OP N C0~77) 



M'INDEC~II.DCKAO~B 11/45J11/40 MARK TrST 
OC1<8l'l8 

o 

{'l02770 
"'02772 
002776 
003002 

l1l030P4 
00:!006 
00Ha2 
00311114 

003016 
003020 
"03024 
"'03030 

1'103032 
003Ql34 
003040 
Oo3042 

~03"44 
9.1,,3""'6 
003052 
OI0~056 

011'l1U 
"'12706 "'00500 
0112105 lIJ03004 
"'06452 

11110600 
02210~ 003132 
001401 
fl000C1!0 

"'00056 
000053 

010701 
Cl!12706 "flllil500 
012105 003032 
1'l06453 

""101601r:J 
0227016 "'03162 
t'l014U 
0J1l0000 

,,0U57 
.0eaIIJ , .. 

a 1I'l 7911 
0121""6 "'00500 
11112705 ",,,3060 
006454 

SCOPE 
MOV 
MOV 
MARK 

IIISTf(PTR,Sp 
#T55.,R5 
52 

JINITI'LI~E THE STACK POINTER 
ILOAO R5 
IMARK N=52 

I·········· .. ·.·.· .• ···· .. ···· ..... ····· ........ · ... ··.· .................... . 
,FUNCTION RESULTS N=52 • 
JT!~MP .. PC.~2.N) T!MP= #T55A.C2.52) • 
,pe .. R5 PC II T55A .. 
J Sit .. TEHp Sp • #155A+ C 2.52) .. 
IRS .. (TEMP) 115 II (NTS5" (2.52» II 

,5,. .. TEMP+2 SP II #155 •• (2 .. 521.2 • 
I···········.····· .• ·········.···.···•· ... · .. · ...... ···· .......•...•....... 
T55AI "'OV SP;R0 IGET RESULTANT SP 

eMil 1112.52+T55.+2,SP ISP II #T55'.(2.52)+21 
eEQ ,. +4 
IoILT IERROR INCORRECT RESULTANT SP 

C.-C+! 
"'aM+l 

'T~ST THAT THE STACK POINTER CONTAINS THE PROPER VALUE AFTER THE MARK 
'INSTRUCTION FOR ALL VALUES OF N (0-77) 

SCOPE 
"IOV IIISTl(pTR,SP , INITIALI~E THE STACK POINTER 
MOV 1IIT56A, R5 ILOAO R5 
"lARK 53 IMARK N=53 

I ••• • •• •• •••••• • •••••• •• •••••••••••• ••• •••••••••••••••••••••••••••••••••• 
,FUNCTJON RESULTS N.53 • 
IT!MP ~ ~C.(2.N) TEMP. #T5&A+(2.531 .. 
,PC: ~ R5 ~C • T564 II 

,SP ~ TEMP Sf» • *156A+(20531 II 
,R5 .. (T[MP) R5. (n56'" 12.53) ) • 
,S,. to 1£MP.2 SP a ilT5U.C2.531+2 ~ 
I· ••••• •• •••••••••••••• • •••••••••••• ••• .............. • • .................... 

T5UI MOV SP;RI'l ,GET RESULTANT SP 
eM" 1112.53+T56A*2,5P lSI' = #T56A+<2'53)*27 
BEQ ..... 
HL.T IERROR INCORRECT RESUL.TANT SP 

C~C+1 
"'aM+1 

,T£ST THAT THE STACK POINTER CONTAINS THe: PROPER VALUE APTER THE MARK 
'INSTRUCTION rOR ALL. VALVES OF N Cm-171 

SCOPF.: 
"'OV #STJ(pTR,SP IINITIALI~E THE STACK POINTER 
MOV n57A,R5 I\.OAO R5 
MARK 54 IMARK N:54 

, .......................................................................... . 
"UNCTJON RESULTS N=54 .. 
,TEMP .. PC*(2.N) Tr.MP. #T51.+(2.54) • 

(; (D 



MAINOEC"118DCKBD~8 11/45,11/4~ MAR~ TEST 
OCK808 

~~3060 
~03062 
0~3~66 
00~070 

11103072 
003074 
QlIUU!~ 
00311114 

0031fJ6 
003110 
003114 
003116 

21~3120 
Ql~3122 
003126 
003132 

11110600 
111227216 
",0141111 
9! '" 210 I'l0 

0~0060 
000055 

11111117~1 
01271116 
2I1270S 
11106455 

f/l1tlJ 61110 
02271116 
f!0141111 
0"'111 I1lI/J 0 

",00061 
11000'56 

013701 

003242 

11112706 010500 
01271115 0153134 
006456 

003134 1U.0600 
0~3136 022706 0153272 

.. RS 

.. TEMP 

.. (TEMP) 

.. TEMP+2 

PC 
SP 
RS 
SP 

= T57A 
= #157A+C2.541 
= (#T57hC2*5.)) 
= #15H+(2.541+2 

• 
• • • J •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

T5HI MOV 
CMP 
BEQ 
~LT 

CIC+1 
1011:101+1 

SP;R0 'GET RESULTANT SP 
'2.54*T51A*2,SP 'SP = 'T51A+(2*54,+21 
,+4 

,ERROR INCORRECT RESULTANT SP 

J TEST THAl T~£..cSTACK 
'INSTRUCTION FOR ALL 

POINTER CONTAINS THE PROPER VALUE AFTER THE MARK 
VALUES OF N (0~77) 

SCOPE 
MOV 
MOV 
MARK 

.STKPTR,SP 
,UIIA, R5 
55 

IINITIALI~! THE STACK POINTER 
.LOAO R5 
'MARK N=55 

J •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
,FUNCTION RESULTS N=5S • 
JTEMP .. PC*C2'N) TEMP, 'T6~A+(2'551 * 
I PC II! R5 PC I T6U • 
ISP ., TEMP SP = #T6U*(2.551 • 
,R!! .. (TEMP) RS = (U60h(2.55)) • 
,SP .. TEMP.2 SP = #TUA+(2.55h2 • , .................••......•.•............................................ 
T60A , MOV 

CMP 
BEQ 
HLT 

Cl!IC+1 
101 8 "+1 

SP;A0 IGET RESULTANT SP 
.2_55+T6I11A.2,SP ISP I: #T6~A+(2.551+2? 
,·+4 

JERROR lNCOR~ECT RESULTANT SP 

,TtST THAT T~E STACK POINTER CONTAINS THE PROPIR VALUE AFTER THE MARK 
'INSTRUCTION FOR ALL VALUES or N (0~77) 

SCOPE 
MOV I/S'KPTR,SP IINITIALI~E THE STACK PO!NTER 
MOV IT'lA.RS 'LOAD R5 
MARK 56 ,MARK N=56 

, .................•.......................................•..........•... 
• FUNCTION RESU~TS N.S6 • 
,T[MP ~ PC*(2.N) TEMP. #T61.+(2.561 • 
J PC: .. RS PC • UtA • 
,SII' ~ TEMP SP • IT6U+C2.56) • 
,R' 4t (TeMP) RS = (IIT61h(2'5'») • 
,SII .. TEMP.2 SI'. II16U.(2.56h2 • , .................•......................•............................... 
T6UI MOV 

CMP 
SP;R0 ,GET ~ESULTANT SP 
12.56+'61A+2,SP ISP I: IIT61A+(2'56)*27 



MAJNOEC~11wOCKBO;B 11/45,11/40 MAR~ TEST 
OC~BOB 

o 

l1JU142 1ll0141ll1 
0Ul44 ~11J1III11J00 

00~146 
003150 
00~154 

"'213160 

00~162 
003164 
003170 
0i1J~172 

eJ03174 
11l11l!176 
003202 
003206 

003210 
0f/l3212 
0~3216 
003220 

III 0l1li I1J 62 
!lI2J0057 

011'1701 
t'!1270!6 
1ll127"'5 
006457 

PJ 1JIl6 0 0 
1'1227"6 
"'IH41'l1 
00 QlfJIIl 0 

0l/1l1I2163 
00Q1fJMII 

",U7U 
012706 
012705 
1ll064611l 

1U~600 
022706 
1!l"14U 
DlU011J0 

"'''0064 
000.061 

0,3322 

000500 
0,3210 

0,3352 

BEQ 
HL.T 

clle+! 
MaM+1 

'ERROR INCORRECT RESULTANT SP 

,TEST THAT T~E STACK POINTER CONTAINS THE PROPfR VALUE APTER T~E MARK 
'INSTRUCTION POR ALL VALUES Of N (0-77) 

SCOPE: 
MOV 'STKPTR,SP IINITIALllE THE STACK POINTER 
MOV #T62A,R5 ILOAD R5 
MARK 57 i MARK N:;57 

J ••••••••••••••••••••••••••••• * ••••••••••••••••••• *** ••• * ••••••••••••••• * 
JfUNCTION RESULTS Na57 • 
IT!:MP .. PCIt(2'N) TEMP. #'I'62A+(2t57) • 
,PC .. R5 PC .. T62A • 
,sp .. TEMp SP II #162A.(2t57) • 
JR' .. CTEMIII) R5 ~ (#162A+(2'51» • 
,SP .. TEMp.2 SP .. "624+(2.571+2 • , .................••.................................. "".,.",."",.,. 
T62AI MOV SP;Rl'! JGET RESULTANT SP 

CMP n.57.T62A+2,5P lSI' .. #T62A+(2.57)+21 
BEt.! ,+4 
HLT IERROR INCORRECT RESUL.TANT SP 

C.C·1 
MaM+1 

,T[ST THAT THE STACK POINTER CONTAINS THE PROPER VALUE AfTER THE MARK 
JINSTRUCTION POR ALL VALUES OF' N C0-171 

SCOPf: 
MOV #STf(PTR,SP I INI TULli!E: THE STACK POINTER 
MOV nUA,R5 JLOAO R5 
MARK 60 IMARK N=60 

, .................•................................... '.'.' .. "'.'.".'" 
"UNCT.ON RESULTS ~.60 • 
,UMP ~ PC*C2.N) T[MPa #163A+(2'601 • 
,PC .. R5 PC • T63A • 
,51' "TEMP SP ~ 1ilT63A.C2.60) • 
'R' to (TEMP) R5. (#T63h(2.61!l» • 
• 51' to TEMP+2 51' a #163A+(2'601+2 • , .............•.........•...................•............................ 
T6U! MOY 

CMIt 
BEQ 
~LT 

C·C:·1 
"'·'01+1 

SP:AIIJ IGET RESULTANT SP 
#2.6"+T63A+2.5P ISF • #T63A+(2.60)+21 
· ... 4 

'ERROR INCORRECT RtSUL.TANT SP 

.TEST 'HAT T~E STACK POINTER CONTAINS THE PROPER VAL.UE AF'TER THE MARK 
'I~STRUCTION F'OR ALL VALUES OF' N (0-77) 

SCOPE 

(1' 



MAINO[Ce11wDcKBD~B 11/~5,11/40 MARK T[ST 
OCKBr:lB 

0213224 
912132321 
91213234 

003236 
003240 
12103244 
0213246 

003250 
2103252 
003256 
003262 

~0:!2U 
210:5266 
003272 
0032104 

003276 
(/!U381/1 
Q10S3fl04 
0U3U 

(?I127l116 
t'J12705 
Ql06461 

(!IU600 
tl!227916 
121014"'1 
0000021 

t'J0~065 
00111062 

91U1701 
!'I127916 
U2705 
Q!06462 

011 til 600 
02:! '1 til 6 
111010401 
011JU0fIl 

000i166 
000S6J 

010'1"'1 
til 127"'6 
0127!l!5 
1!J1/16463 

003402 

11111105910 
003264 

0.,3432 

011105210 
01113312 

1'10\1 
MOV 
MARK 

#STKPTR,SP 
#T64A,R5 
61 

'lNITtALI~E THE STACK POINTER 
ILOAD R5 
IMARK N=61 

, ............. ~ ....•..................................................... 
,fUNCTION RESULTS Na6! • 
,TEMP .. PC*(2'N) TEMPa #T64A+(2'61) • 
,pe .. R5 PC • T64A • 
ISP - TEMP SP a #T64A+(2'61! • 
IR' .. (TEMP) RS a <!llT64A+C2'61ll • 
ISF! ., TEMP*2 Sp" #16,,+(2'61)+2 • 
I·········· .. ·.· ..••.. ··· ......... ·.·.· ............. · ...................• 
T6~A! 1010\1 SP;R0 IGET RESULTANT SP 

eMP ,2.61+T64A*2,SP 'SP a #T64A+(2.61)*21 
BECI " *4 
HLT IE~ROR INCORRECT RESULTANT SP 

CaC+1 
MaM+1 

ITEST THAT THE STACK POINTER CONTAINS THE PROPER VALUE ArTER THE MARK 
'INSTRUCTION fOR ALL VALUES or N (0 p 17) 

SCOPE: 
MOV .SUPTIII,SP IINITIALIlE THE STACK POINTER 
MOV 1tT!,.,A' 'LOAD 1'15 
MARK 62 IMARK N=62 

I·········· .. ·.·.· .•. ····.· .•••. ·.·.···· .• · ... · ... ·.· ........•...•...•..• 
'fUNCTION RESULTS N.62 • 
,T!MP • PC.(2'N) TEMP, #T65A*(2'621 • 
,PC .. A5 PC • T65A • 
,S,. - TEMP SP I!I "65A*(2662) • 
,R5 .. (TEMP) R5. (.T65'.'2.62» • 
,SII to TEMp.2 SP III n65A* (h621 +2 • , .................••.....................•......................•.......• 
T65Al MOV SP~R0 • GfT RtSUL'ANT SP 

CMP ,2.62·U5A·2.SP ISP • 'T65'+(2.621.21 
BEQ .*4 
~L" IERROR INCORRECT RESU~TANt SP 

cae*i 
1411'4+1 

,TtST THAT T~E STACK POINTER CONTAINS THE PROPER VALUE ArTER THE "'ARK 
IINSTRUCTION rOR AL~ VA~UES OF" N (0.77) 

SCOPE 
MOV IISTKPTI'I, SP 'INITIALIi!£ THE STACK POINTER 
MOV IIIT66A, R5 JL.OAO R5 
MARK 63 IMARI( N=63 

I·············.···.··································· ............•....•. "UNCTION RESULTS N.63 • 
,TEMP - PCt(2'N) TEMP. IIT66A*,2'631 • ,pc ., R5 PC a T66. • 



MArNn(C~11"OCKBO-B 11/45,11/40 MAR~ TEST 
OCKB~S 

00J312 
00:5314 
00332Ql 
003322 

003324 
11103326 
0153332 
00:!336 

i1Ia3Ha 
003342 
003346 
0U350 

~03352 
0f/JJ354 
003360 
D!03364 

"0"366 
Plfll3370 
0153374 

~106'H" 
(JI227t1!6 
A014Q111 
0100000 

,,,O0067 
00"'1564 

t'Jl(IJ701 
U2706 
(1)12705 
006464 

0U600 
"'227D!6 
",1514011 
"''''''0'''0 

91150010 
1'100065 

QlUl7f1J1 
t'l127P16 
0127915 
Ql06465 

r/I1 " 6 Ql " 
0227"'6 
0014 tJ1 1 

I1IQl3462 

~0"50a 
"'03340 

0Ql3512 

"'00500 
"03366 

003542 

MACY11~6~0 21.NDV~72 17142 PAGE 3-23 

ISP to TEMP 51' :; #T66A+(2.631 • 
,RS to (TEMP) R5 II! (#T66A+(21163}) • 
I Sf' to TEMP+2 SP II! #T66A + (2"63) +2 II 

I· •• ••••• •••• ••• •• ~ •••• •• ••••••••• *." •• "II.*.".""""."" • ..................... * ... 
T66A1 MOV 

eMf' 
SEQ 
HlT 

CaC·l 
M.M+1 

SP;R0 JGET RESULTANT SP 
'2.63.T66A*2,SP ,51' II! #T66'+(2.63)+21 
,+4 

'ERROR INCORRECT RESULTANT SF 

,TEST THAT THE STACK POINTER CONTA!NS THE "ROPfR VALUE AfTER T~E MARK 
,INSTRUCTION fOR ALL VALUES or N (0-771 

SCOPE 
MOV ,STKPTR,SP ,INITIALIZE THE STACK POINTER 
MOV 'T6,.,R5 'LOAD R5 
MARK 64 'MARK N=64 

, ..................................................... * •••••••••••••••• * •••• 
JFUNCTION RESULTS ha64 • 
,T[Hp .. PC.C2.NI TEMPa #T6'A+(2.641 II 

,PC to RS PC II T67A II 

,511 to TEMP SP a #16'A.(2.64) • 
,R5 to (TEMP) R5 a (1#167"'2.641) , 
,51' .. TEMp.2 SP. #161A.(2.64)+2 • 
,· •••••••••••••••• ~* ••• • ••••••••••• * ••• * •••••••• II*** ••••••••••••••••••••• 

T61A I MOV 
CMp 
BEQ 
HL.T 

CaC·t 
M:M*1 

SP~R0 IGET RESULTANT 51' 
*2.64+T67A+2,SP ISP = #T674+(2-64)+21 

IERROR INCORRECT RESUL.TANT SP 

,TEST THAT THE STACK POINTER CONTAINS THE PROpER VALUE APiER THE MARK 
,INSTRUCTION POR ALL. VAL.UES Or N (0-17) 

SCOPE 
MOV *STKPTR,SP IINITIAL1~E THE STACK POINTER 
MOV *T,eA,R5 IL.OAO R5 
MARK 65 'MARK N=65 

, •••••••••••••••••••••••••••••••••• * ..... * •••••••• *.*** •• * •••••••••••••••• 
'rU~CTrON ~ESULTS Na65 * 
,TEHp - PC*C2.N) TEMP: #T70A.(2*65) • 
,PC .. RS PC • T1U * 
,SP .. T£MP SP • #T7111A.(2.6S) • 
IR5 to (TEHP~ R5 a (#T70h(2*65) • ,S, .. TEHP+2 SP a #1721A+(2.65)+2 • 
,· •••••• * ••••••••• ~ •••• * •••••••• * .............. *.**II**.* ...... **.* ••• * ..... * •• 

T7UI MOV 
eMP 
BEQ 

SP;R~ IGET RESULTANT SP 
*2.65+T70A+2,S' 'Sp = #T704+(2*65)+21 ,." 



MAINOEC.11.DCK80~8 11/45,11/4~ MARK TEST 
DCKB~B 

(11"'~376 1'1000"'''' 

00HIillll 
00H02 
01il !41ll 6 
~0H12 

003414 
1lJ03.416 
V'l0!422 
003424 

0"3426 
003431/J 
003434 
003441/J 

11I0:544ji! 
Pl03444 
1lI1/J3451/J 
003452 

003454 
11103456 

~1II0071 
"'~1'I066 

1'1QI 70l 1 
"'"27"'6 
0I1271lJ5 
1'106466 

",11'1600 
1'122706 
01111401 
"'01'1000 

IIJIIlU72 
00"'061 

"'UJ7 "" (!!121"'6 
01270' 
~06467 

911061110 
0227"'6 
"01401 
000liH!0 

C'l0C'l073 
efllU7f1l 

01!117 01 1 
0121916 

fllI/J3572 

01/J1II5"'0 
01/J3442 

083622 

0f/J0501/J 

HL.T 

c=e .. ! 
M=I1+1 

'ERROR INCORRECT RESUL.TANT SP 

,TEST THAT TWE STACK POINTER CONTAINS THE PROPER VALUE AFTER THE MARK 
,INSTRUCTION FOR ALL. VALUES or N (0-77) 

SCOPE 
MOV #STKPTR,SP 'INITIALI2E THE STACK POINTER 
MOV #T11A,RS 'L.OAP R5 
MARK 66 'MARl( N=66 

I· ••••••••••••••••••••• • •••••••••••••• • •••••••••••••••••••••••••••••••••• 
If UNCTION RESUL.TS N-66 • 
,TEMP ~ PC*(2*N) TEMP- #T11A+(2.661 • 
,PC • R5 PC ,T714 • 
,SI' .. TEMP S, ,*1714.(2.661 * 
,R' .. (UMPI R5 II! (#T11A+'2.66» * 
ISP to TEMP+2 SP. #1714+(2.66)+2 • 
I· ••••• • ••••••••••••••• • ••••••••••••••••••••••••••••••••••••••••••••••••• 

T71AI MOV SP;RC'l IGET RESULTANT SP 
eMP #2·66+T714*2,51' ,51' - #T11A+(2.66)*21 
BEQ t' +4 
HL.T 'ERROR INCORRECT RESUL.TANT SP 

c=e·1 
MIIIM+1 

,T[ST THAT THE STAOK POINTER CONTA!NS THE PROPER VAL.UE AFTER THE MARK 
'INSTRUCTION fOR AL.L. VAL.UES or N (C'l~77) 

SCOPE 
MOV #STKPTR,SP 'INITIALli!E TH[ STACK POINTER 
"10V n'l'2A,R5 II..OAO R5 
MARK 67 ,MARK N=67 

, ........................................................................ 
,fUNCTION RESUL.TS N=61 • ,T!MP to PC*(2.N) HMP, #17U+,2.671 • ,PC to R5 PC • T72A II 
lSI' to TEMP Sf> • *'1U+(2.67) • ,R5 .. C TEMP) R!5 = (#T12 •• C2·6'» • .S,. to TEMP+2 SP • #112A·,2.671+2 • , .............•...•.........................•...........................• 
T1fAl MOV 5 P ; 'H'! 'GET RESUL.'ANT SP 

eMP .2.61+T72A·2.SP ,sp • #T72A+(2.67)+21 
SEQ 't' +4 
HI,.T 'ERROR INCORRECT RESUL.TANT SP 

c-c." 
1'4=1'4"1 

.TEST THAT THE STACK PO'~TER CONTAINS THE PROPER VAL.UE AFTER T~E MARK 
'INSTRUCTION FOR AI..L. VALUES or N (m~771 

SCOPE 
MOV #STKPTR,SP 'INITIALIi!E THE STACK POINTER 



MA!NOEC~11~OCKBD;B 11/45,11/40 MARK TEST 
OCKBDB 

o 

~0~462 ~12705 ~03470 
003466 006470 

01il:t470 011:'16"''' 
01il3H2 0227016 0103652 
"-'03476 00141111 
00350111 000nl1l 

I!! 001 111 1<4 
00011171 

003502 "'1071111 
I'Jr.l35Ql4 '112711.16 QJI1J0500 
003510 U2705 01113516 
"'03514 006471 

1'103516 0!10600 
003520 0227~6 003702 
1'10352. l'JfIl!4~1 
003526 un"''' 

0Ul1l75 
U0072 

0n530 01111731 
1'103532 111127"'6 0111051!!J 
11103536 U2705 011135.4 
1ll0!542 011164'2 

MOV 
HARK 

ILOAO R5 
'MARK N=70 

J~ •••••••••••• """.""' •• '."."""'*""'.' •• "' •• **** •• **** ••••••• ~ 
,fUNCTION RESULTS N=70 • 
'TEMP ~ PC*t2.N) TEMP= #T7~A+(2'70' ~ 
,pe .. R5 PC = T? 34 It 
,SP • T(t04P Sp • *173A+(2.701 .. 
IRS to (T£M~~ R5 a (#173"(2*70» • 
,S, .. TEHp.2 SP 11 #173A+(2'70)+2 ~ , ... ~.~ ............ ~ ...................... , .............................• 
T73A! MOV SP;R0 'GET RESULTANT SI' 

CMP #2.'I!!+T73A*2,SP ISP a #T734+(2.70)*21 
eEQ " +4 
Hl,T IERROR lNCORRECT RESUl,TANT SP 

CaC+1 
H=M+! 

,T!ST THAT THE STAeK POINTER CONTAINS THE P~OPfR VALUE ArTER T~E MARK 
,!NSTRUCTrON fOR ALl. VA~UES OF" N (0-77) 

SCOPE 
MOV .STKPTR/SP I JNITlALIlE THE STACK POINTER 
HOV #T7,..,R5 ,1,OAD R5 
HAliK ?1 I MARK N=71 

J ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• ~ •••••• 
,fUNCTION RESUlTs N='! • 
,TFf"IP .. PC*(2'N) HMPII n74A+(h711 • 
,pe .. R5 PC a T74A • 
,S, to T£t04P SP II *1,,..+,2.711 • 
'R5 ., (TEMP) R5 II ("14"(2.71,» • 
,51' .. TEHp+2 SP II #114A*,2'711+2 • , .................••......................•.............................. 
'1'7 4A' MOV SP;RIIJ IGfT RESUl,'ANT SP 

CM' ,2.71·T7H·2,51' 'SP = #T74'+(2.712+21 
BEQ "+4 
loll. T 'EAROR INCORR[eT RESULTANT SP 

C=C+1 
Ma"'+1 

,T[ST THAT T~E STACK POINTfR CONTAiNS TH~ PROP[R VALUE APTER T~E MARK 
'INSTRUCTION POR Al,l. VALUES Of" N (0·771 

SCOPf 
MOV #STl(pTR,SI' IINITIAUlE THE STACK POINTER 
MOV n,U,R5 'LOAD R5 
HUK 12 'MARK N=72 

, ..................•....................................•................ 
JfUNCTION RESULTS ~.'2 • 
,TlMP - PC.C2'N) T~MPa .T15.+,2.72) • 
,pe .. RS PC • T75A • 
,5' .. TEMP SP II #175A·(2.721 • 



MAINOECw11"DCKBD~B 11/4',11/40 MARK TEST 
DCKBOB 

003544 
003546 
""03552 
003554 

003556 
003560 
11.103564 
11.10351O 

003512 
003574 
0036U 
I1IU602 

"03684 
",,3606 
"03612 
"03616 

"nu" 
1'l01622 
('103626 
003630 

IIIU600 
022706 
00141l!1 
1'10",,"0 

000016 
"'''0073 

0U701 
0127916 
DI12705 
1'11116473 

010600 
1!122706 
1'101401 
00Q1fJ00 

0"111077 
00111074 

111107911 
1'l12711l6 
012705 
006474 

0U16U 
,,227136 
",o1401 
0000"'0 

003732 

91,,111500 
013572 

QI,,3762 

",,11150111 
"03620 

IR5 .. (TEM") RS. (/lT75A+/2.72» • 
,5' .. TEMP*2 SF'. #'15A+(2.72)+2 • 
J •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

T75A' MOV 
CMP 
BEQ 
HL' 

C-C*1 
M-M*1 

SP;R0 IGET RESULTANT SP 
.2.72*T75A*2.SP ISP = #T75A+/2.72).21 
.. +4 

IERROR INCORRECT RESULTANT SP 

,TEST THAT THE STACK POI~TER CONTAINS THE PROPER VALUE A~TrR T~E MARK 
'l~STRUCTION FOR AL~ VA~UES or N (0~77) 

SCOPE 
MOV .STKPTR.SP 11NITIALI~E THE STACK POINTER 
MOV ,T16A.R5 I~OAD R5 
MARK 73 IMARK N=73 

I····.··· .... ·.· ..••... • .•..........•. · ................. * ••••••••••••••• _ 
IrUNCTloN RE~ULTS N=73 • 
,T[MP .. PC*(2.NI TEMP- #T16A*(2.,3) • 
IPC .. RS PC = T16A • 
ISP .. TEMP SF' • U16A+(2.73) • 
,R5 .. (TEMP) RS. (#T76h(2.73)1 • ,S, .. TEMP*2 SP _ #T764+,2.73)+2 • , .................••..................................................... 
T76A I MOV SP;Re IGET RESULTANT SP 

CMP .2.73*T7U*2.s, IS' - #T76'*(2.73)*27 
BEQ ,*4 
H~T 'ERROR INCORRECT RESULTANT SP 

C-C+1 
M=M+1 

,TEST THAT THE STACH POINT£R CONTAiNS THE PROPfR VALUE APTER THE MARK 
IINSTRUCTION fOR ALL VALUES 0, N ,m~77) 

SCOP[ 
MOV 'STHPTR,sP IINITIALlH THt STACK POINTER 
MOV tIT 77 A ,,'5 'L.OAO R5 
MARK 74 IMARI< N=74 

I· •• • •• • ••••••••••••••• • •••••••••••• ••• •••••••••••••••••••••••••••••••••• 
IrUNCTION RESULTS N=14 • ,TEMP. PC*(2.N) TfMP, *'714+(2.74) • ,PC .. R5 PC • T17A • ,S, .. TEMP SP II tIT"'A*'~.741 • 'R!5 to (TEMP) R5 " ("'7At(2."» • ,s, .. TEI4P*2 SP • #1714*,2oHI+2 • 
I·.··.··· •••• ••• ••••••• •••• ••••••••• ••• ••••••••••• ••• •••••••••••••••••••• 

TnAI MOV 
CMP 
BEQ 
HL' 

SP;AIII IGET RESUL'ANT SP 
.2.74*,71A*2.5P .SP • 'T77A+(2.7.).27 

IERROR INCORRECT RESULTANT SP 



MAINOEC.11-0CKBo;a 11/45.11/40 MARK TEST 
OCKBOB 

003632 
!2'03634 
2103640 
~03644 

1"03646 
303650 
2103654 
(1)03656 

t;lI03660 
1'103662 
11103666 
2103672 

01Z13674 
"",3616 
210371'12 
"",371114 

00:ne6 
003710 
003714 

UI'!7U 
012706 
U27"'5 
1'!06475 

9111'!U0 
11I22111J6 
9I014U 
",0210"'0 

"1r117"'1 

000500 
\'JQl3646 

IllQl4042 

1'l1~71116 I1IQl0500 
0127V15 003674 
006476 

01QJ61ll0 
1ll22711l6 
11J0HIll1 
OIQll1J11J00 

1ll01ll102 
11J01ll077 

I'!U7V'11 
1ll127Q16 I1IQlQl511111l 
1'112705 0Ql3722 

CliC+l 
MaM+1 

JT[ST THAT T~E STAeK POI~TER CONTAINS THE PROPER VALUE APTER THE MARK 
'INSTRUCTION fOR ALL VA~UES Of N (0-77) 

SCOPE 
MOV #STKPTR,SP IINITIALI~E THE STACK POINTER 
MOV *T100A,R, ILOAD R5 
MARK 75 lMARK N=75 

I···········.·.··· .. ·····················.·.····.····· .................. . tfUNCTJON RESULTS Nc75 • 
,TIMP ~ PC+(2.N) TEMP. #Tl1'!IZIA+(2.75) • 
I P~ ~ R5 PC 'TUU • 
IS" .. TEMP SP Ii nUH!lA+(2.75) • 
IR5 to (TEMP) R5 Ii (#T111l0A+(2.75» • 
ISIt .. TEMP+2 SP Ii #l'100h(2*75)+2 • , •••••••••••••••••• * ••••••••••••••••••••••••••••••••••••••••••••••••••••• 

MOV 
CMP 
SEQ 
HLT 

CItC·1 
MaM+1 

SP;Ri1I IGET RESULTANT SP 
#2.75+T1004.2,SP ISP : #T100A+(2.75)+21 
,+4 

'ERROR INCORRECT RESULTANT SP 

IT[ST THAT THE STAC~ POINTER CONTAINS T~E PROPER VALUE AtTER THE MARK 
'INSTRUCTION FOR ALL VALUES Of N (0-77) 

SCOPE 
MOV ,STKPTR,SP 'INITIALt~f THE STACK POINTER 
~OV #T!mlA,R5 'LOAD R5 
MARK 16 'MARK N:76 

, .................•...................•..................••..••..•....... 
,fUNCTION RESULTS N.76 • 
,TfMP ~ PC*(?N) T[MPa 'T1014+(2.76) • 
,PC .. R5 PC • TUU • 
,S, .. TEMP SF' • #T1I'J1A+(2.,6) • 
'R5 ~ (TEMP) R5 Ii ("1014+(2.'6) • 
,S,. ~ TEMP.2 SP ~ #TU!1A+(2.76).2 • , .............•...••.....................•...•..•........................ 
TU1AI MOV 

CMP 
SEQ 
HLT 

Ca C+! 
M=M+1 

SP;R0 lGET RESULTANT SP 
#2'76.T101A.2,SP IS' • 'T101A.(2.76)+21 
,.4 

'ERROR INCORRECT RESULTANT SP 

ITeST THAT THE STACK POINT£R CONTAINS THE PROPER VALUE AfTER THE MARK 
'INSTRUCTION fOR ALL VALUES Of N (0-77) 

SCOP[ 
MOY #STKPTR,SP 'INITIALI~E THE STACK POINTER 
MOY 'T102A,R5 ILOAO R5 

(D 



MAINOEC~11"OCKBD~B 11/45,11/421 MARK TEST 
DCK8DB 

003722 
01113724 
003730 
003732 

111 11J:!? 34 
"'03736 
003742 
003H6 

0213750 
003752 
0U75. 
0037621 
003762 

0037U 
0U766 
003712 
0U776 

A1Q!600 
0227016 
011l14!/l1 
00001'10 

010111103 
0100100 
11100000 

011017011 
0127"'6 
0127""5 
010(1)4""0 

Ql01!12421 
9110,00 
9123705 
1'101401 
III 21 1IlI00 

0UUJ4 
00 IIlI 1111 

i1I1t/I701 
\lU,27U 
I1JU705 
tlJ2IU01 

7? IMARK N=77 

I················· .. ·············.·······.·.····.····· .................. . ,FUNCTION RESULTS N=77 • 
,TEMP ~ PC*(2.N) TEMP. _T102A*(2.77) • 
,PC .. R5 PC • T1fiJ2A • 
,SP .. TEMP SP II #T102A+(2.77) • ,R' .. (TEMP) R5. (#T102A*(:?'17» • 
,51' to TEMP*2 51' a 111102 •• (2.77)*2 • , ..................•......•.•............................................ 
T1tII2A. 1'4011 

I'll" 

CMP 
SEQ 
Hl.T 

,TEST THAT RS 
,OP' N (0,,77) 

SCOPE 
1'4011 
1'4011 
MARK 

SP;R0 'GET RESULTANT 51' 
#2'77*T102A.2,SP 'SP = #T102A+(2'77)*21 
,+4 

.ERROR INCORRECT RESULTANT SP 

15 PROPERl.Y LOADED BY THE MARK INSTRUCTION FeR Al.l. IIALUES 

fllSTKPTR,SP 
IITU3A.R5 
Ql 

'INITIALIl! THE STACK POINTER 
IL.OAD R5 
"URI( N=0 

I····.····· ..•. ·.· •.. ··•· .•....•.••. ·.· ...•... · ... ·.· ..••....••.....•...• 
IrUNCTION RESUl.TS Naf/J t 
ITEMP - PC.(2'0) T[Mp • #T103A.(2*01 • 
,PC .. R5 PC • *,1III3A • 
,SI' .. TEMP SP II U103h(2*01 • 
'R5 .. (TEMP) R5 II (n1l2l3A*(2*1!I) * 
,51' .. TEMP*2 51" #H03A+C2'01+2 • , ...........•.....•.......................•.............................. 
T103AI NOP 

MOil 
CMP 
8EQ 
HLT 

C.O+1 
Ma,M*1 

,TrsT THAT R'5 
,or N (e·71) 

SCOPE 
MOil 
folOIi 
MARK 

R5;U 
tt112"",.T103A, RS 
,*4 

'GfT CONTENTS 0' R5 
,R' • (#T103A.(2.0')7 

IR' IMPROPERLY LOADED 

lS PROPERLY LOADEO 8Y THE MARK INstRUCTION FCR ALL VAL.UES 

#STI<PTR, SP 
nu,U.R5 
1 

'INITIALllE THf STACK ~OINTER 
'L.OAD R5 
'MARl< NII'1 

I················· .• ·····•···························· .................. . IrUNCTJON RESULTS Ne1 • 
,T£MP - PC*(2'1) T[Mp ~ _T1e~A.(2'11 • 
,PC "!II5 PC • #TU~A • 



MAINOEC~11~DCKBD~8 11/45,11/40 MARK 
OCKBOa 

(') 

0"""n 
tl040~2 
004liHH 
(:l04010 
"'0"012 

"'0"014 
004"16 
004022 
111001026 

"'0"030 
0e01032 
004034 
""04040 
"'04042 

"',H044 
"'001046 
0001052 
"'001056 

00111240 
01 tlJ5 "'0 
('!I237?5 
01014"'1 
0//10800 

08"l105 
('118001112 

l'!11117Cl11 
l'l12706 
012?11I5 
00641112 

CHlA240 
"1105"'0 
(l!2371'15 
0014"'1 
1'l011l011l0 

(II!A7U 
111127 QI 6 
1II127Q15 
",06403 

TEST MACYl1',620 21-NQV .. 72 17142 PAGE 3-29 

,51' to TEMP SP = #T1(1!4A+ (2*11 • 
JR5 to (TEMP) R5 = (ItT104A+ (2'1) • 
ISP .. 'fEMp+2 Sp = #TUlIA+ (2*11 +2 • , •• * ••••••••••• * •••••••••••••••• * ••••••••••••••••••• **'*"*"'.'* •••• *'*' 

TUl4A I NOP 
MOV 
eMP 
SEQ 
lolL'!' 

C=C+1 
"'.M+1 

JTEST THAT R5 
,OP N (0 .. ?7) 

SCt)PE 
MDV 
MOV 
MARK 

R5;R0 
fiII#2.1+U04A,R5 
,+4 

JGET CONTENTS Of R5 
IR5 = (#T104A+!2*1»? 

IRS IMPROPERLY LOADED 

IS PROPERLY LOAD~D SV THE MARK INSTRUCTION peR ALL VALUES 

*STKPTR,SI' 
nU5A,R5 
2 

I!NITIALllE TH£ STACK POINTER 
I Lt'W) R5 
"'URI( N=2 

I·.··.····· .. ·.··· ••. ········ .. ··.····· ...•... · ... ···· ......•..........•• ,fUNCTION RESULTS 
ITEMP .. PC*(2'2) 
,PC .. R5 
IS' .. TEHP 
IRs .. (1[Mp) 
,SP .. TEMp+2 

TEMP 
I'C 
Sl' 
R5 
Sp 

= ITU5h (2'21 
, IT1I1I5A 
• ITU5A+(2'21 
• (nU5A*(2'2) 
II! nUl5A. (2'21 +2 

• • • • • • J •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

T1'5A, NOP 
MOV 
CMP 
BEQ 
~LT 

C.C+1 
M="'+l 

I H:ST THA T R5 ,0' N (0 .. 7'1') 
SCOPE 
MOV 
MOV 
MARK 

R5;R('!I 
U2.2+ Tliil5A, R5 
,+4 

,GET CONTENTS or R5 
IR5 • (#T105A*12.2'1? 

IRS IMPROPERLY LOADED 

IS PROl'ERLV LOADED BV THE MARK INSTRUCTION reR ALL VALUES 

,STKI'TR,SP 
nU6A,R5 
3 

'INITIALIif THE STACK POINTER 
ILOAD R5 
'MARl( N=3 

J •••••••••••••••••••••••••••••••••••••••••• * •••••••••••••••• ,.* •••••••••• 
JFUNCTION RESULTS N-3 • 
,TfMP • I'C*12.3) TEMP. #T106A*(2.3) • 
JPC "R5 PC !II tlT106A • 
,51' .. TEl'll' SP - n106"(2'31 • 
IRS .. (TEMP) t::I5. (#T\06A*C2'3) • 
,SP .. TEHp.2 SP - 'T1"'6h r 2.3) .2 • 
J •••••••••••••••••••••••••••••••••••••••••• * •••••••••• """"""*'.".' 
T1I'I6AI NOP 

(D 



MAINOEC.11.DCKBD~B 11/45.11/40 MARK TEST 
OCKBOB 

0042162 
004064 
004070 
011"'072 

i'J1IJ40,. 
02142176 
021 4102 
"'04136 

O,14110 
004112 
1!10'114 
1110·120 
11.10·122 

"'04124 
004126 
0041:52 
0214136 

00"14" 
00""42 
00"1'" 
004150 
"0"1'2 

01111500 
023705 
001'U'l1 ° "'1'l0 00 

01\'1101 
U2106 
!U2?n 
0"6404 

"01240 
I'IUJ500 
9123705 
0014"'1 
011101/100 

000110 
AIIJ0005 

0107A1 
1!l127QJ6 
012705 
1'10641'15 

1Il1llll240 
,-"U5n 
023705 
"'''14'''1 
0,,,,,,00 

1/l1/l0111 

r/l1IJ4066 

011J412" 

1IliI0500 
0r/Jo1140 

084152 

MOV 
Ct04P 
SEQ 
M\.' 

C~Cl+1 
14.14+1 

,TEST Tf4AT R5 
,OF' N (0.17) 

SCOPE: 
MOV 
MOV 
MARK 

R5;R0 
(I'2.;3+T106A, R5 
,+4 

,GET CONTENTS Of R5 
'R5 .. 1#1106A+12.3»1 

IRS IMPRopeRLY LOADED 

IS P~OPER\.Y \.OADED BV Tf4E MARK INSTRUCTION rCR ALL VALUES 

,STtcPTR,Sp 
IilTUJ1A,R5 
4 

IINITIALI~E THE STACK POINTER 
,\.OAD RS 
'MARl( N=4 

, ..................•......................•.............................. 
,FUNCTION RESULTS N.4 • 
,TEMP ~ PC.(2'4' TEMP .. #T107A+12'4) • 
,Pc .. RS pc .. nUl7A • 
,5' .. TEMP SP .. nU7Uf2'4J • 
,R' .. (TEMP) RS. (#TU?A+(2.4) • 
,S,. .. TEMP+2 sp. n101'+(2'4)+2 • 
I· •• •••• ••••••••••••••• • •••••••••••• • •••••••••••••••••••••••••••••••••••• 

T107AI NOP 
MOV R5;R0 'GET CONTENTS or RS 
CMp 1112.4.T101', RS IRS :I ('T1I!1"'+C2.4»? 
BEQ ',' .... 
H\.T ,R' IMPROPERLY LOADED 

c·C+i 
14.14+1 

,TrST THAT RS IS PROPERLY LOADeD BV THE MARK INSTRUCTION reR ALL VALun 
,or N (0 .. 71) 

SCOPE 
MOV UTKPTR.SP IINITIAL1~! THE STACK POINTER 
MOV n110A. R5 'L.OAO R5 
MARK , .MARK N.5 

, .................••....................................................• 
,FUNCTION RESU~TS N.5 • .TEMP to PC*(2.S) TEMP .. nUIIJA+(2'SI • ,PC .. R5 PC ;I n1UA • 
151' .. TEMP SP • nH0h(2.51 • ,R, .. (TEMP) R5 • (IITS,U!A. (2'5) • ,S,. .. TEHP.2 SP .. IITH0" (2.51 +2 • , •................••....................................•...............• 
UUAI NOP 

HOV R5;R0 .GET CONTENTS or R5 
CMP U2.,.T11IU. R5 .R5 • C*111f1lA+(2.S»1 
SEQ ,+4 
HU' IR5 IHPROPERlY LOADED 

C-C+l 



MAr~DEC~11~DCKBD~8 11/45,11/4~ MARK TEST 
DCKBOB 

0 

"'04154 
"'04156 
00 4162 
00 01 166 

~0<117f1l 
{110 4 H2 
ill 121 4174 
1'-104200 
CJi04202 

010 421114 
0f/l42116 
004212 
0104216 

"0422" 
004222 
"04224 
0,,<423" 
00<4232 

PI,,"2H 
004236 
9IfIl"242 

!'!1917 01 1 
01271'16 
"'127Q15 
",06406 

000240 
0I11'15A0 
17123705 
"'~140J1 
(Il00el1l0 

1'10U12 
t'!0UtlI7 

1f'I1P17"'1 
C1J127P16 
t'l1271f'15 
?!0641'17 

01""'240 
01105210 
C'l237?5 
001<4911 
0"010"'0 

Ql0Q!113 
'" 1II1!J0lf/l 

01",7(1)1 
012706 
"'"27"'5 

004204 

30QJSQJ0 
1/lfIl4220 

QJI/J<4236 

01/10500 
'u,'<425e 

MACY11~620 21wNOV~72 17142 PAGE 3-31 

1'1=1'1+1 
'TEST THAT R5 
IOF' N 10 .. 77) 

SCOPE 
MOV 
MOV 
MARK 

IS PROPERLY ~OADED BV THE ~ARK INSTRUCTION ~CR ALL VALUES 

#STKPTR,SP 
#T111A, R~ 
6 

II~ITIALI2E THE STACK POINTER 
ILOAD R5 
JMARK N=6 

I···········.·.···.·········· .. ··.······ ...... ·· .. ···· .............•..... 
IF'UNCTIO~ RESULTS ~=6 • 
,TEHP ~ PC*C2.6) TEMP ~ #T111A.(2.61 • 
,PC ~ R5 PC • *T1114 .. 
,SI' ~ TEMP SP = #T111hI2.6) .. 
IR5 .. ITEMp) R5 = (#T111A*C2.6) • 
I Sp ~ TEHp+2 51'. #TlUh (2.61+2 • , ..................•......•..........•....•.............................. 
TU1AI NOP 

MOV R5;R0 IGET CONTENTS OF' RS 
CMP _#2.6+Ul1A,R5 IRS It (#T111A*12.6»? 
REQ ,*4 
HlT IRS IMPROPERLY lOADED 

C=C+1 
1'1111'1+1 

,TEST THAT RS IS PROPER~Y LOAD£D BV THE MARK INSTRUCTION reR ALL VALUES 
lOP N C "-]7) 

SCOPE 
MOV .STKpTR,S' IINITIALli!E THE STACK POINTER 
MOV nuu,R' Il.OAD R5 
MARK , ,MARK N=7 

I···········.····· •• ••••••••• •• •••••••••••• ••• • ••• ••• •••••••••••••••••••• 
,F'UNCTION RESU~TS N.7 • ,T[MP .. PC*C2·?) TEMII' " illT112hC2.71 • 
,PC .. R5 PC - #T15.2A .. 
ISP .. TEMP 51' = #1112A.12·7) • 
IR5 .. (TEM') R5 • (#TU2A* (2.' 1 • 
1511' .. 1£MP.2 SP • #1112A* 1 2.7).2 • , .....................•.................................•...............• 
TI12A, NOP 

MOV 
CMP 
BEQ 
filT 

e-c+i 
M=M+t 

ITEST 'HAT R5 
,or ~ 10 .. 71) 

SCOPE 
MOV 
MOV 

R5;R", IGET CONTENTS Or R5 
~'2.7.T112A,R5 IR5. (#T112A*(2.7»? 
,.<4 

IR5 IMPROPERLY lOADED 

IS PROPERLY lOADED BV THE MARK INSTRUcTION reR All VALUES 

#STKPTR,SP 
IIfTU3A,RS 

F",\ 
\"'____ i 

IINITIALl2E TH£ STACK POINTER 
Il.OAD R5 



MAINOEC.11.DCK8D~B 11/4'.11/40 MAR~ TEST 
DCKBOB 

1'10 4250 000240 
004252 t'I 105 111 0 
004254 (:IJ237I'1S "'04270 
004260 1'101<4 PI 1 
IHI4262 0000210 

00111114 
Pl0Ull 

004264 0U701 
00.266 1'1127 !'I 6 000500 
00 4272 01271'15 004300 
Ql04276 006411 

004\300 01!11!J240 
004302 0.111'1500 
Pl043"4 Ql23705 004322 
004310 ",e1401 
004\312 "",un 

Pl10115 
I'IUI12 

~04\314 PlU7~1 
004\316 0127(1)6 0f/J(I)500 
004\322 Q!12705 004330 
004\326 B1i16412 

MARK I MARK N=U 

I···········.·.···.··········.···.········· .. ·· .. ····· ...........•......• If UNCTION RESULTS N.10 • 
ITEMP .. PC.(2.10) rEM" • #T113hC2.U) • 
,PC .. RS PC = #T1134 • ,S,. .. TEMP SP = #T113A.(2'U!) • 
,R5 .. lTEMP) R5" (U113A.(2'101 • 
,S,. .. TEMP*2 SP = n113hI2.U!1.2 • , .....•...•.......••.•...•..............................•................ 
T113AI NO!' 

140V R5;R0 IGET CONTE~TS Of RS 
eMP tiI#!·lhT113A.R5 IR5 • (#T113A. C 2.10) 17 
BEQ ,.4 
IolLT ,R5 IMPROPERLY LOADED 

C=C·1 
M.M·1 

laST THAT RS IS PROPERLY LOADED BY THE MA~K INSTRUCTION feR ALL VALUES 
.Of N (0 .. '" ) 

seop.: 
MOV #STt<PTR.SP IINITIALIZE THE STACK POtNTER 
MOV nU4A,R5 ILOAD RS 
MARK 11 'MARl( N=11 

, .......................................................•................ 
,fUNCTION RESULTS N·l1 • ,TEMP .. PC.(2'11) TEMP • #1114h(2'11> • ,PC .. R5 PC • #TUH • ,S!' .. TEMP SP • #T114h(2'U) • ,R5 .. (TEMP) R5 • (*T11 4A·(2·UI .. 
,S!' .. TEMP.2 SP • #1U4 .. (2.11).2 41 , .................•...................................................... 
T11H, NO III 

140V R5;R0 IGET CONTENTS Of R5 
CM' 1"2'U·T114A.R5 ,R' • I IIT114 .. C 2.11) ) 7 
BEQ ,.4 
HL,T IR' lMPROPERLY LOADED 

C'C·l 
MaM+l 

I TEST THAT R5 IS PROPERLY L.OAD£D 8V THE MARK INSTRUCTlON ~eR AL.L VALUES 
.or N le .. 77) 

SCOPE 
MOV #S'tI<PTR,SP IINITlALlH THf STACK POINTER 
MOV nU5A.R5 'LOAD R5 
MARK 12 IMARK N=12 

, .................•....•..............•.................•.........•....•• 
,rUNCTION RESULTS 11/=12 • 
.TEMP .. PC.C2'121 T[I1P II nU5". (2'1:n • ,PC .. R5 PC • n115A • 



MArNOEC-11wOCKRD~B 11/45.11/4" MARK T£5T 
DCKBOB 

li!0"330 "'0"'2. " 
",,,4332 "'11'15"'£1 
00"334 IIJ237(l15 ",,,.354 
00"340 ~11I1401 
"'0"342 1110Ql0(J10 

"''''''116 
111""'013 

"'0"344 PlA7"'1 
"'''''346 "'12706 0,,0500 
0""3'2 "'12705 004360 
1'10"356 006413 

00·360 "'''0240 
01/1.362 010500 
0""364 ""23705 004406 
"""3711l ~0i41/11 
"0"372 "'0~00" 

1'!"~117 
010111014 

0""374 CUI/J711l1 
"'liH376 012'",6 "'02151110 
0"""'2 tI!1270' 0040410 
00.4f16 0i16414 

foUeYU:,'620 21·NOV,.72 17/42 PAGE 3 .. 33 

'SF' .. TEMp SP #T115A+ (2.12) • ,R5 .. <TEMP) R5 C tiT115A'" (2*12) • .SP .. TrMP+2 SF' #T1154+ (2"12).2 • , ........................................................................... . 
T115A I NOP 

MOV R5;R({J 'GET CONTENTS or R5 
eM" U2.12.T115A.R5 IR5 = (#T115A.(2d2) )1 
Bta ,*4 
Hi. T ,RS IMPROPERLY LOADED 

cae.1-
M==M.! 

,T(ST THAT RS IS PROPER~Y LOADED BY THE MARK INSTRUCTION rCR ALL VALUES 
lOP N '0 .. 77) 

SCOPE 
MOV ~S'KPTR,SP IfNJTIAL.Ii!E THE STACK POINTER 
MOV n1164, R5 ILOAO R5 
MARK 13 IMARK N=13 

, ..................•......................•.......•..........•..........• 
,FUNCTION RESUL.TS N=13 • 
,TEMP" PC*C2.13) TEMP ~ ,T116A*(2.13) • 
,PC .. A5 PC ~ #T116A • ,5" .. TEMP SP • #11164+12.13) • 
,R!5 .. (TEMP) R5. cn1i6A.(2.13) • ,S,. .. TEMp*2 SP ill #T116A+(2.13).2 • , ........................................................................ . 
T116AI NO" 

MOV R5;1110 IGrT CONTENTS or R5 
eMP 11*2.13* Ti16A, R5 'R5 • (#TI16A*(2.13»7 
BEQ ,'* 04 
HLT ,RS IMPROPERLY L.OAOEO 

Cae·1 
Ma"'·1 

HEST THAT R5 IS PROPER~V LOADED BY THE MA~K INSTRUCTION rCR ALL VALUES 
10F' N (0-77 ) 

SCOPE 
MOV tIISTt<PTR,SP II NJ TI At.! i![ THE STACK POINTER 
MOV nU7A,R5 'LOAD R5 
MAliK 14 'MARK N=14 

, ........................................................................ . 
,FUNCTION RESUL.TS Na14 • 
,TEMP" PC.C2.14) TEMp. #T117A.(2.104) • 
• PC .. R5 PC • nU7A • 
,5' - TEMP SP a #TI17'.(2.14, • 
,RS .. (TEMP) R5 a (*T117A*(2.14) • 
,SP .. TEMP*2 SP a #1117A.(2*14,.2 • , ......................................................................... . 
T117A I NOP 

t4'1 .... -... ) \.1) 



MAINOEC~11~DCKRD~B 11/45.11/421 MARK TEST 
DCKBOB 

"'i:14412 
(11)<4414 
11104420 
0l0<4422 

004424 
00<4426 
004,,32 
01114436 

00<4440 
00<4,,42 
00"44 
00 .. 5" 
ilJ0H52 

0,,<4"54 
0ilj4,,'6 
0" .... 62 
"'''H66 

00 .... 70 
",,<4"'2 
ilj""474 
"0<45110 
0,,<4'Gl2 

010!500 
!ll23?Ql5 
Ql014U 
t'lI1J(I!0\!I0 

11100120 
1I10"HU5 

1I1U17"'1 
911211116 
9l12111l5 
006415 

1Il00240 
011'lS00 
"'23705 
IIlI1J 14111 1 
9ll1JIIII!I00 

0frl!U21 
1110"'016 

1'110701 
0121"'6 
11112105 
11106416 

1IJ0QJ240 
IIIUSU 
11123105 
1IJ01411l1 
IIJfrlQliJIIJ0 

1IJ011J122 

00<4440 

004472 

rlle0500 
1Il044?frl 

rlle4524 

MOV 
eMP 
REQ 
HLT 

C=C+1 
M.M+1 

,T!:ST THAT RS 
lor N 10-77) 

SCOPE: 
MOV 
MOV 
MARK 

R5;R0 'GET CONTENTS or R5 
~#2.14+T117A.R5 ,R5 II (#T117A+12.14»7 
,+4 

JR5 IMPROPERLY LOADED 

IS PROPERLY LOADED BY THE MARK INSTRUCTION ~eR ALL VALUES 

#STKPTR,5P' 
#T120A, R5 
15 

IINITIALIlE THE STACK POINTER 
ILOAD R5 
JMARK N=t5 

I····.····· .. ·.·.· ... ···· .•..•...... · .....•....... ·.· ................... . 
,rUNCTJON RESULTS Na15 • 
,TEMP. PC.(2.t5) TEMP II #T120A*12.1') • 
,PC .. RS flC a #T120A .. 
,SP .. TEMP 51' a #T120 .. 12.15) .. 
,R' .. (TEMP) RS. (n120 •• (2.15) • 
,SI' .. T[MP.2 SP .. *'120 .. ' 2.1').2 .. , .................••......................•..........................•... 
flUA, NO' 

MOV R5;R0 IGET CONTENTS or RS 
CMP UZ·15*T129JA,R' IR5 a In12U+12a15) )1 
BEQ ...... 
HLT IR' IMPROPERLY LOADED 

CaC+1 
MaM·i 

, TEST THAT RS IS PROPERLY LOADED BY THE MAAK INSTRUCTION feR ALL VALUES 
,OF' N ("""77) 

SCOPt 
MOV ,STI(PTR,SP IINITUUi![ t~e STACK POINTER 
MOV nUlA,R' ILOAD R5 
MARK 16 IMARK N=16 

, .................•...................•.................................• 
,rUNCTION RESULTS Nal. • 
,TEMP • PC.(~.16) T[MP •• T121AtC2.16) # .. 

,PC .. A5 PC II n1214 • 
,SI' ... TEMP SF' • #T12U.'2.16) • 
,R' .. (TEMP) 1115 a (#T12Ut(2.t.6) • 
,S,. .. T£MP.2 SP a "",214.(2'16).2 • , .................••..................•.....•............................ 
Tl21A, NOli 

HOV R5;U ICfT CONTENTS 0' R5 
CM' --2.16.T12U, R' IR5 • I.T121A.12.16), 
SEQ ,+4 
HLT IRS IMPROPERLY LOADED 

CaC+1 

~ , I 

) 



HAINOEC.ll.0CKBO~B 11/45,11/40 HARK TEST 
OCKI:lOB 

""" ·~.;I 

0"45QJ4 
0,,4506 
(11".512 
0"4516 

0,,4520 
0,,4522 
0134524 
004530 
004532 

004534 
00"536 
004542 
0"4546 

004550 
004552 
011"554 
011~560 
004562 

011.'64 
1Il04566 
004572 

P1U1701 
rll12711l6 
012705 
""6417 

1'101'1240 
(11121500 
023705 
I'IIH411J1 
1'l01'l"1'l0 

0""'123 
1'10"'020 

1IJ1DI701 
0121016 
01271'15 
0"6420 

Qlf/lU4" 
0111590 
U!7Ql5 
Ql0141'11 
1Il0U"''' 

QlU124 
Ql0U21 

",U701 
Ql127Q16 
012705 

004556 

0SI1I500 
004550 

"04610 

~00500 
0,,4611l0 

,.. .. 104+1 
laST THAT R5 
'OF N (S .. 71) 

SCOPF: 
MOV 
MOV 
MARK 

IS P~OPER~Y LOADED BY THr ~ARK INSTRUCTION FeR A~L VALUES 

illSTKPTR,SP 
illT122A, R5 
17 

I!NITIAL(e~ THE STACK POINTER 
I~OA[) R5 
.MARK N=17 

, .........•.......•.....................................................• 
,FUNCTION RESULTS hal1 • 
,TEMP ~ PC*(2.17) TEMP ... T122A*12.11) , • 
,pc .. R5 PC • *T122A • 
,51' "TEHP SI=' • *T122At(2.1'1) • 
,R5 .. (TEMP) R5. ('T122A*(2'17) • 
ISP "TEMP+2 SP a 'T122AtC2'11)+2 • 
I· •••• ••••• •• ••• •••••• •• •••••••••••• ••• ••••••••••••• • •••••••••••••• _ ••••• 

T122A. NOP 
MOV R5~~0 'GET CONTENTS OP R5 
eHP 1t#2H" T122A, R5 .R5 a '*T1224+(2'17»7 
SEQ ,+4 
H~T IR' IMPROPERLY LOADED 

CaC+1 
HaH"l 

/TEST THU R5 IS PROPER~Y ~OADfD BY THE MARK INSTRUCTION ,OR ALL VAL-UE! 
,OF' N 1" .. 71) 

SCOPE 
MOV dTKPTR, SP IINITIALllE THE STACK 'O(NTrR 
MOV *T123A,R5 ILOAD RS 
MARK 20 IHARI< N=20 

I·.········ .. ·•·.· •. ········· .. · .. ····· ........... ·.· .............•.....• 
,FUNCTION RESULTS N.20 • 
,T[MP It PC* (2.20) TEMp • *'123h (2'2111) • 
,PC .. R5 PC a *T123A • 
,S, .. TEMP SP a #T123h'2.20l • 
IR, to (TEMII) ~5. C*T123A.(2'2f/l) • 
,S,. • TEMP+2 SP' 'T123'.C2.211)+2 • , .........•.......•...................................................... 
U23A I NOP 

MOV 
eMP 
SEQ 
HLT 

CaC+1 
HaH+1 

/TEST 'HAT R'5 
,or N c 0 .. 77) 

SCOP[ 
MOV 
to10V 

~5;~0 'GET CONTENTS OF R5 
_'!'20+T123A,~, ,R5 • (*T123A+f2.211l»? ., .... 

IRS fMPROP[RLY LOADED 

IS PROI='ER~Y LOADf.'D BY THE MARK INSTRUCTION ;eR A~L VALUES 

UTI<PTR, SP 
,n24A,R5 

IINITI.LI~r THE STACK 'OlNTrR 
jL.OAD R5 



MAINOEC·11~OCKBD.B 11/ 45,11/4121 M4RK TEST 
OCKBOB 

"'1214576 1111216421 

00461210 (110111240 
0121.602 91121500 
0''''6''4 "'2371'15 01114642 
2'1214610 11112I141H 
01214612 0111"'00121 

00111125 
O0011122 

~04614 D!U71ll1 
"'111.616 1'112706 00111500 
1'104622 1'l1271'15 "'1:'1463111 
"'04626 i1l06422 

0111·630 I!IU240 
004632 01t'l500 
004634 D!237Q15 0114674 
OJ04640 Dl014Q11 
211:'14642 II!rIlUQl0 

(lJ00126 
"'00023 

004644 0U7Q11 
004646 U27Q16 01:'111150f/1 
",,,4652 U2705 "'11"660 
004656 006423 

21 IMARK N=21 

, ••••••••••••••••••••••••••••••••••••••••••••••••••••••••• * •••••••••••••• 
,fUNCTION RESU~TS Na2i • 
,TEMP ~ pe*(2.21) TEMp. #T124A+<2.211 • 
,PC .. R5 PC ,,#H24A • 
,SP .. TEMP SP = #T124" (2.211 • 
,R!5 .. (TEMP) RS a (#H2 4A+(2.211 • 
,SII .. TEMP*2 SP = f#T1244tI2.211*2 • , ...........................•...........................................• 
T1244, NOP 

MOV R5;RQI IGET CONTENTS OF R5 
CMP G112.21*T124A, R5 IRS a (tT1244*(2.21) )1 
SEQ ,*4 
~I.T ,RS IMPROPERLY LOADED 

CaC+1 
MaM+1 

,TEST THAT R5 IS PROPER~V L040tO BY T~t MARK INSTRUCTION rCR AL~ VALUES 
,or N (0 .. 77 ) 

SCOPE: 
MOV #STKPTR,Sp 'INITIALIi!E T~f STACK ~OlNTER 
MOV U125A,R5 IL.OAO RS 
MARK 22 'MARK NC 22 

, ................. ~ •.................................................... ~ 
,fUNCTION RESULTS 
,TfMP .. PC*(2.22) 
,PC to R5 
,Sft .. TEMP 
,RIJ .. (TEMP) 
,Sft ~ TEMPt2 

TEMP. #T1254*I2.22) 
PC • #1125A 
SP • #T125A*(2.22) 
R5 a (#T125A*(2.221 
SP ~ #T1254t(2.22)+2 

• 
• .. 
• .. 
• , .....•.......•... ~ •..................•.......................•.........• 

T125A, NOP 
MOV R5;RI:'I 'GET CONTENTS OF R5 
CM" 111_21!22*U25A, R5 IR~ • (_T125A*(2.22»1 
BEQ ',' .4 
lolL' ,R5 IMPROPERLY L.OAOEO 

CaCti 
MaM+1 

, TUT THAT R'S ,S PAOft£RLV LOADED BV THE MARK INSTRUCTION FeR A~L VALUES 
,OF' N (0 .. 77) 

SCOPE 
MOV U'ICPTR,SP .INITIALIi![ TM! STACK POINTER 
MOV nU6A,R5 ILOAD R5 
MARK 23 'MARl( N:23 

, ......................•................................................. 
• rUNCTloN RESULTS N-23 • 
,T[MP • PC.(2.23) TEMp. #T126A*C2.23) • 
• pC .. R5 PC • n126A • 



MAJNOEC~11~DCKBD;B 11/45,11/40 MARK TEST 
DCKBOB 

0004660 0U240 
00"662 U1'I5r11" 
004664 0237"'5 9If/J4726 
"'04670 rlJ014Q11 
111004672 QlIiUHIlU 

0(/)"'127 
Il"HlJ824 

004674 Cl!1III701 
004676 11112706 11.100500 
004702 11112705 11.I(/)47Ul 
11.100471116 1'J1i'6424 

004710 f!2Ifl240 
004112 11111115"0 
00"714 01231"'5 0(/)4160 
0"'.720 1'J(/)14QJ1 
"'0<1722 00QJ01'1(/) 

011J\U.30 
0(/)0/1125 

~,,0172" I'!U70l1 
O,,4726 1'l12106 01110500 
eJ04732 1!1127"'5 """'4(/) 
"0·736 0(/)6425 

MACYU ','620 21 .. NO \'i.12 17,42 PAGE 3;'3 1 

lSI' .. TEMP SI' = #T126A+(2.23) • 
,R5 .. (TEMP) !l5 • (*T126A+(2.23) • 
,51' .. TEMp.2 SP : #T126h (2.23).2 • , .................••......•...•.......................................... 
T126AI NO' 

MOV Fl5;RI'J IGET CONTENTS Of R5 
CMP 1.11#2.23. 1126A, R' IR5 = (#'!'126H (2.23»., 
BEQ .' ·4 
'"'L T ,R5 tMpROPERLY LOADED 

CI!IC+l 
MIIIH*! 

,T[ST THAT R5 IS PROPERLY LOADED BY THE MARK INSTRUCTION feR ALL VALUES 
,or N (0.n) 

SCOPE 
HOV 'STKPTR,SP IINITIALllE TME STACK POINTER 
MOV lfTU7A,R, ILOAD RS 
MARK 24 'MARK N=204 

, .................•...................................................... 
"UNCTION RESULTS N=24 • 
,TEMP. pC.(2.24) TEMp I!I #T127'*(2.24) • 
,pe .. R5 PC • *TH1A • 
,5, .. TEMP SP ,n127h(2.24) • 
,R, .. (TEMP) RS. (#T127A*(2.24) • 
,51' .. TEMP*2 SI'. #T127 .. /2.24)+2 • , ..................•....................................•..•..•.........• 
1127A, NOP 

MOV R5;FU! IGET CONTENTS or R5 
CM' lII#!.24.T12'AiR5 ,RS • (#T127A.(2.24»7 
SEQ ...• " 
'"'LT ,R' IMPROPERLV LOADEO 

c.C+t 
MaH+1 

JT£ST THAT R5 !S pAOPER~Y LOAOED BV THE MARK INSTRUCTION PCR ALL VALUES 
,OF N «(/) .. 71 ) 

SCOPE 
MOV ,StMPTR,SP 'PH TIAL !i![ THf STACK POINTER 
MOY n1~U,R5 'LOAD R5 
MARK 25 ,HARK N=25 

, ............•........................................................... 
,rUNCTION -[SULTS N.25 • 
'TrMp ~ PC*(2*25) TEMp II #T130'+(2.29) • 
,PI! ~ ~S PC • n130' • 
,5' .. TEMP SP III #T13I/JA+ (2.25) .. 
,R5 OJ (TEMPI) ~5 III (#1130A*(2.25) • 
,5,. .. T[Hp+2 sp. #T13I1lh(2.25)+2 .. , .................••..................................................... 
T13(/)41 NOP 

(C~, 
I 
\: 



MAINOEC~11~DCKRD~B 11/45,11/40 MARK TEST 
DCI<808 

1111(14142 
01/14144 
0,,4150 
00<\752 

0,,475. 
",,4156 
004162 
0,,4766 

"'04710 
"04772 
1111114774 
0e'srle 
005112 

"0! 111114 
IIIU0fl6 
0I/J!lliH.2 
3"'016 

00!020 
0"'1IJ22 
00'11124 
01/J!n0 
I1I111!n2 

111111151110 
1!!237(l15 
1'J01.~1 
001110"'0 

1!11 III 7 "'1 
CII 127 I!! 6 
1I!1271!!5 
11106426 

""UI 2 .0 
I'IU500 
"'2371115 
1111111401 
ll.Ie 9111"" 
Un32 
1!!0011127 

9119J71l11 
012706 
U27i115 
e064t27 

U"240 
1818531 
112371115 
30141111 
U"01110 

1ZI0QJ133 

01115044 

"'00500 
e0511J21il 

085111'6 

HOV 
CMP 
BEQ 
104\. , 

C=C+1 
14:14+1 

ITEST THAT RS 
IOF' N (0 .. 77) 

SCOPE' 
MOV 
MOV 
MARK 

R5;R0 IGET CONTENTS OF R5 
~'2.25.T130A,R5 IR5 = ('T130A+(2025»1 

IR5 IMPROPERLY LOADED 

'S PROPERLY ~OADEO BY THE ~ARK INSTRUCTION reR ALL VALUES 

'STKPTR,SP 
nt31A, R' 
26 

'INITIALr~E THE STACK POINTER 
II.0Ao R5 
'MARK N=26 

, .................•...................................................... 
"UNCTION RESULTS N=26 • 
,TEMP ~ PC+(2.26) T[MP = .T131A+(2.26) • 
,PC to R5 PC = n131A • 
lSI' ~ TEMP SP "n131A+(2.26) • 
IR5 .. (TEMP) R5" (#T13U+(2*26l • 
,SP .. TEHp.2 SP a n13U-C2.2'l+2 • , .................••..........•...........•.•.•.........•................ 
T131.4 I NOP 

HOV R5;R0 'GET CONTENTS OF' R' 
CMP Uh26.T13U,R!3 IR5 " ("131A+C2.2.»7 
BEQ ','+4 
MI.' ,R' !MPROP!RLY LOADED 

CaC+1 
H!lM.! 

,T[ST THAT R5 !S PROPERLY LOADED BV THE HARK INSTRUCTION reR ALL VALUES 
,or N c 0-77) 

SCOPE: 
HOV MSTICPTR,SP IINITIALIU THE STACK 'OINTER 
MOV nUU.R5 ILOA" R5 
MARK 27 IMARK N=27 

, .................• , .................................................... ~ 
,FUNCTION RESULT! N-27 • 
,TEMP .. I'C*(2.27) TEMI' • *'132'*(2*2') • 
,PC .. R5 PC a 'T1324 • 
,SP to TEI1P SP "'H32hC2.2" • 
,R!! to (TEMP) R5 a <*H32H(2.27) • 
J SP .. T(I1P.2 SI!' I *T132A. C 2.2').2 • 
I· ••••• • ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

TU2Aj NO" 
MOV R5;A0 IGET CONTENTS or R; 
CM' UZ*27*T132A, R!I IR' • (.T132A*12.21))7 
BEQ ,.4 
HLT IA5 IMPROPfRLV LOADEO 

CaC.!. 



MAfNOEC-11-0CKBO;B 11/45,11/40 MARK TEST 
OCI<BOB 

C) 

00'11J34 
""'11J36 
00'042 
1110!!046 

00'11J" 
001052 
1210!1054 
00'060 
"''''062 

00'064 
01!1066 
210'072 
rIl0!1076 

rIl0!J1'0 
00' 1112 
00'11304 
00!1110 
f/J"'112 

0,,5114 
0"'116 
1110 !Ii 22 

0107"'1 
012706 
1U,2705 
",064311J 

I"r1lfJ240 
010500 
",23705 
001401 
III 008 QIf/l 

11100134 
11J00831 

U07U 
01271116 
U27!!15 
006431 

1'1011240 
U",0" 
02:"05 
011J1401 
un,," 
11J01U3' 
11110032 

010701 
01271'16 
rIJ12705 

005130 

!!Iee500 
005100 

21 ,,!J 162 

0805f/J0 
085130 

MIIH+1 
,TEST THAT R5 
,OF' N (11J .. 77) 

SCOPE: 
MOV 
MOV 
MARK 

IS PROPER~Y LOADED BV THE MARK INSTRUCTION reR ALL VALUES 

_STKPTR,SP 
tllTU3A, R5 
30 

'lNITIALI2E THE STACK POINTER 
'LOAD R5 
'MARK N=:511J 

I····.····· .. ·.·.· •.. ····.·.· .•..... ·•· ...•... · ... ·.· ...•.........•.....• 
JrUNCTION RESULTS N=30 • 
,TEMP ~ PC+(2.30) TEMP = #T133A-/2.3m) • 
,PC .. R5 PC = #1133A • ,5' .. TEMP SP = #T133At(2.3Ql, • 
,R' .. (TEMP) R5 III (*T133A*C2.30) • 
,511' .. TEMP.2 SP = *1'133" (2.3fZ1) +2 • , .................•.......................•.............•................ 
T133AI NOli' 

HOV R5;U 'GET CONTENTS or R5 
CMP 1U2.3hT133A. R5 ,R5 • I#T133A'12.30»7 
BEQ ·.·.4 
"4L" ,R5 IMPROPERLY LOADED 

Cae,! 
MIIlH+1 

IT~ST THAT RS (S P_OPER~Y LOAOED 8Y THE HA_K !NSTRUCTION reR ALL V ALU[!II 
lor N (e..'f7 ) 

SCOPE 
MOV _STKPTR.SP ,INITULlU tHE STACK POINTER 
MOV ni~4A. R5 'LOAO R5 
MARK 31 ,MARK N=31 

, ..................•..................•...•.............................. 
JFUNCTtON -ESULTS Na3! • 
ITEMP ~ PC*C2.311 TEMP" #T134A*/2*31) • 
I PC .. R5 FlC .. #1134A • 
J SP .. TEMP SP • 1ilT1:54" (2.3! I • 
IR' .. (TEMP) R5. (#1'134A*(2.:51> • 
IS,. .. TEHP.2 SP" #T134hI2.31)*2 • , .................•...................................................... 
'1:5"'1 NO' 

MOV 
CMII' 
BEC 
HLT 

clle*t 
MIIllh1 

J nST THAT RS 
IOF N (0-77) 

SCOPE 
MOV 
MOV 

R5;R0 ,GET CONTENTS or R' 
~.2.31-T134A.R5 ,R5 = (#T134A*12.31»7 
'.'*4 

,R!J IMPROPfRLV LOADED 

IS PROPERLY LOAOlD BV THE MARK INSTRUcTION reR ALL VALUES 

#STKPTR,SP 
""35A,R5 

IINITIALIig T~[ STACK POINTER 
ILOAD R5 



MA1NOEC~11.DCKRO.B 11/45.11/ 40 MAR~ TEST 
DCI(BOB 

~fIlh26 11106432 

(:'10'130 130111240 
005132 11110500 
1'10!!134 1'1237"5 005214 
11105140 ",014011 
11105142 000000 

1Hl1'l136 
I'H'lCJ!033 

00!!i144 0UJ701 
0"'146 1Il12706 300500 
1110!J1 '2 012705 11!05160 
111051'6 1'Ji16433 

1110 !!I 160 1/11110240 
11105162 Q1UJ500 
11105164 111231(115 005246 
005170 1301"01 
00!!1172 00QJ0Q10 

01111137 
t'lIUl034 

11!0!l17~ 01071111 
0"'176 11l12111l6 00050i!1 
U!!i2QJ2 0)1271115 005210 
005206 006434 

MM~K 32 .MARK N=32 

, .....•.......•...••...............................................•..... 
,FUNCTION RESULTS N.32 • 
,TEMP. PC+(2.32) TEMp ~ #T135A+(2.32) • 
,PC 4r RS PC • #T135. • 
151' .. TEMP Sp '" #T135.+C2.32) • 
IRS .. (TEMP) RS. (*11.351.+(2'32) • 
,51' .. TEMP+2 51'. #T135A.'2.32)+2 • 
J •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

T135A, NOP 
MOV q5;RIl! JCeT CONTENTS or R5 
eMP .#2·32+T135A.R' IR5 • (n135A+12.32) )1 
BEO ,+4 
HL.T .R5 IMPROPERLV L~AD£D 

C.C.,. 
M=M+,. 

,TrST THH R5 IS PAOPER~V LOADED BV THE MAR~ INSTRUCTION reR .L.L VAL.UES 
Jor N ,0 .. 71 ) 

SCOPE 
MOV #STKPTR,SP JlNIT1ALIH THe STACK POINTER 
MOV ni36A,R5 'LOAO R5 
MARK 33 .MARK N=33 

, ..................•......................•.............•................ 
,FUNCTION RESULTS N.33 • 
,TEMP .. PC. (2.33) TEMP .. "136A+« 2.33) • 
,PC • R5 PC .. #T136A • 
,5,. .. TEMP SP '" #1136"(2.33) .. 
,RIJ • (TEMP) R5. ('U36A.(Z.33) • 
,51' .. TEMP.2 51' \I #T1!56h(2.33).2 • , .................••......•.•.............•.............•...............• 
TUUI NOP 

MOV R';R13 .GET CONTENTS or R5 
eMP Uh33+T136A. R' ,R5 • I'T136 •• (2.33»1 
BEQ ',' .4 
HLT 'R5 IM~ROP(RLV LOADED 

c-C·i 
M.M·1 

'TfST THAT R5 15 P"OPE~~V LOADED BV THE MARK lNSTRUCTION reR ALL VALUES 
,O,N le .. 71) 

SCOP!: 
MOV UTI<PTIOl,sP 'INITIALIZE: THE STACK POINTER 
MOV tTU7A,R5 'LOAD A5 
MARK 34 ,MARI< N=34 

, ..................•........•.........•...•.............•................ 
"UNCTION RESULTS N.34 * 
,UMP .. PC.C2.34) T[MP • n137"'2*34) .. 
,PC .. R5 PC ,,#T137A • 



MArNDEC.11~DCKRD;B 11/~5,11/~0 MARK TEST 
DCKBOB 

0015210 000240 
00!212 0105010 
00'214 0237~5 0,,5300 
0il'220 1'101401 
00'222 1'1 '''1J 0C11 ° 

0011.114O 
000035 

00'224 P10!7OJl 
00'226 01271'16 900SflJ0 
905232 1'112705 01/1524il 
005236 1'106435 

""0'2~0 11100240 
0015242 01051110 
005244 ",23705 12!05332 
005250 0014r/11 
005252 (JI0PJe0e 

00U41 
0eU36 

005254 (lJU701 
005256 01271116 00"511l0 
005262 l'!127C1J5 9111'210 
00'266 0064~6 

,51' .. TEMP Sf' a #T13H+(2 .. 34) II 

,R5 .. (TEMP) RS III (#T137A.C2.34) • 
,51' .. TEMP+2 SP. U137h(21134)"'2 • 
I····.····· .• ·.·.· •.. ····•·.· .• ·· .... ·· ............. ·.· ...................... . 
1137A, NOP 

MOV R5;R0 IGET CONTENTS or R5 
CMP _'2.34*UJ'A.R5 IR5 = (*1137A.'2.34»1 
F.!EQ -,' +4 
HLT IR5 !Mf'ROPERLY LOADED 

Cae·l 
M!!IM.;' 

,T[ST THAT R!5 IS PROPERLY LOADED BY THE MARK INSTRUCTION peR ALL VALUES 
,OF' N 

f """ ) SCOPE 
MOV #STKPTR,SP J JNJTJALJi!£ THE ST4CK POINTER 
MOV n140A,R5 ILOAD R5 
MARK 35 IMARK N=35 

, ......................................................................... . 
,F'UNCTION ~ESULTS Na35 • 
,TEMP .. PC*C2.35) TEMP III #T1404.(2*35) II 
,pe .. RS PC III #T1404 II 

,SP .. TEMP SP • #11404+(21135) .. 
,RS .. (T!!MP) R5. CflT140A.C2*35) • 
,51' .. TEMP+2 SP III #T140hC2*35).2 II , ........................................................................ . 
T140A. NO" 

MOV R';R0 'GET CONTENTS or R5 
CMf! U21135*H40A I RS IR5 a (#T1~0A.(2.35»? 
BEQ ,.~ 

HL' IR5 IMPROPERLY LOADED 

Cae.1 
Ma"'+1 

,TrST THAT R5 IS PROPEA~Y ~OADED BY THE MARK INSTRUCTION ~eR ALL VALUES 
.or N (0 .. 77 ) 

SCOPE 
"'OV ,STKpTR,SP JINITIAUi!E THE STACK POINTER 
MOV n14U,R5 'LOAD R5 
MARK 36 ."'ARK N=36 

, ...........•.....••..............................................•...... 
,rUNCTION RESULTS Na36 • 
,TEMP. PC*(2.36) TEMP. #T1414.'2.36) • 
• pe .. A5 PC • #THH • ,S" II TEMP SP III #T141A*(2.36) • 
,R5 .. (TEMP) R5. (*T141A*(2.36) • ,S,. .. TEMP.2 $1' a #11414*12.36).2 • , .................•.....................................•................ 
TU1A I NOP 



HAINOEC·11·DCKBO~B 111 4 5.11/ 4 0 MARl( TEST 
OCl(80B 

00'272 01\'1500 
005214 0237Cl5 005364 
0121' 3110 11101401 
111""302 000000 

000142 
11100037 

121121'31114 t1!Ul7Q11 
0""336 0127216 000500 
12101312 012105 005320 
00'316 006437 

00'320 008240 
0""322 01!'J500 
111""324 ",2311215 12111'416 
0""330 (lJr/J14i1l1 
0""332 000000 

I!!ilflJ143 
I1IfIlI!JII40 

1110'334 01G!1 7 1111 
00'336 U2111l6 0111050111 
00B342 1111270' 111111'35111 
00'346 011J6440 

00'3511J eu 2 4 II 
011J83'2 0U51110 
1lJ0'J'4 ~2371/15 0111545111 
0U3U 1/101401 
0iU362 1/111 III II III fiI 

000144 

MOV R'iR0 .GET CONTENTS or R5 
CMP ~'2.36.T141A.R5 ,R5 : (#T141A*(2.36»1 
BEQ ,*4 
HL'I' ,RS IMPROPERLY LOADED 

CaC*1 
HaH+t 

J nST THAT RS 
,Of' N U .. 7") 

SCOPf 
MOV 
HOV 
"'ARK 

IS PROPER~Y LOAOED BY THE MA~K lNSTRUCTION FOR ALL VALUES 

fSTKPTR,SP 
fTi42A,R5 
37 

IINITIAL!lE THE STACK POINTER 
'L.OAD RS 
'MARl( N=37 

, .......................................................................• 
'fUNCTION RESULTS ~~3' • 
,T£MP ~ PC*(2.37> TEMP. 'T142A*(2.3'> 41 
,PC "R5 PC • #T142A • 
,SP II TE"'P 51' ,#T142h(2.311 .. 
,RS II (TfMp) R,. (U142A*(2.311 It 

,SI' .. TEMP*2 51' II ''1424*(2.3'')*2 • , .................•.........•............................................ 
'I'142AI NOP· 

MOV RS;RrJ 'GET CONTENTS Of RS 
CM' U2t31*T1424. R' ,R' • ('T142A.(h31) )7 
BEQ ,*4 
HL.T ,R' IMPROPERLY LOADED 

c,C+S: 
M!M+i 

J TEST THAT R5 IS PROPERLV LOADED BV THE MARK INSTRUCTION reR ALL VALUES ,or N (0.'7) 
SCOPE 
"'OV .sTKPTR,SP , lNITULliE TH£ STACK POINTER 
MOV IIITi43A.R5 'LOAD R5 
MARK 40 'MARl( N=411J 

, .........•.......••..................................................... 
,FUNCTION RESUL.TS N.U It 

, Tl:MP ... PC*(2·4"') TEMP • IT143U (2.4") It ,pc -AS PC " n143A .. 
,SI' .. TEMP SP • n143A*(2.411) • I R, - (TE:MP) Fl5 a (#'I'143A* (2.40) • ,SI' ... TEMP*2 SP • n 143A* (2.41!1).2 • , •..........•.....••........•.........•...•..........................•... 
TU3AI NOP 

MOV .5;'UJ IGET CONTENTS Of RS 
eMP U!,411J*TU3A. R5 ,R' III (n143" (2.411) 11 
8ECI '.'.4 
HL.T ,R5 !MPROPfRLY LOAOEO 

CaC·1 



HAINOEC~11.0CKBO~B 11/~5,11/"e HAR~ TEST 
OCKB08 

0 

11101364 
11105366 
00'372 
00!5376 

0e" 4 lUI 
00'~02 
00'''9'' 
""'''10 1l!0!S412 

!!I 05 " 141 
IHI !S 416 
(lJ""'22 
00"'26 

l1Ie'431 
11111432 
0IIl'434 
0",,,,,e 
0"'442 

U14"" 
",,' 446 001452 

011117211 
211271116 
1Il127!lJ5 
006441 

0""24" 
"'U50e 
023705 
1IJ1/I1401 
21"0ue 

l11l/I0145 
UlU42 

010701 
01271!16 
e!12705 
tlIU442 

ml/l1lJ241 
"'10501 
11I~37e5 
"e14U 
IIIiIllIe, 

elU46 
I?J0Ql'~3 

U"7U 
1'112706 
1111270' 

01/15502 

0e0500 
IHJ543" 

",5534 

!!Iee'ee 
01/1'461/1 

MIIH+1 
JT!:ST THAT R5 
Jor N '0,,71) 

SCOP£ 
HOY 
MOV 
HARK 

UTKPTR,$P 
IHl44A,R5 
41 

'INITIALIlE THE STACK POINTER 
IL.OAC! R5 
'MARK N;:41 

J •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
,rUNCTION "[SUL.TS NII"l • 
,T(MP • PC*C2'41t TEMP II 'T14"A.C2."l) • 
,pC .. A5 PC - #TH4A • 
JS' .. TEMP SI' II .,.144"(2.41) • 
JR5 .. CTEMP) A5. (#T144A+(2.41) • 
JSP .. TEMP+2 SI' II #1144"(2*411.2 • 
J •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• ~ ••••• 

T144A, NOP 
MOY R5;R" ICET CONTENTS Of R5 
CMP "'2.41+T1~·A,R' 'R5 = (#T144'.(2.41»? 
SEQ ','.4 
HL.T JR' IMPROPERLY L.OAOEO 

CIIO+l 
101-101·1 

'TEST THAt R5 IS PROPER~Y L.OAOEO BY THE MARK INSTRUCTION reR ALL VAL.UES ,or N (h") 
SCOPE 
MOV .STI<PTR,$P , I NIT I A \.Ill: THf STACK POINTER 
MOV 'Ti45A,R5 ILOAO R, 
MAIilK 42 'HARK N=42 

, .........•.......••...•..........................•.....................• 
"UNCTION RESULTS N.42 • 
JTEHP It 1'0*'2'42) T[MP " #T14'A*(2'42) • 
,PC to R5 file II #1145A * 
I Sill II TEHP 51' I #11454. (2'42) • 
,R5 .. CTEH") R5 II' nl45A+ (2142) • 
,Sill .. TEMP.2 51'" #T14,,, (2.42).2 • , •................••....................................•............•... 
U.5A i ~O" 

HOV 
eH' 
8EQ 
HI,.T 

clle·t 
101-101.1: 

I TEST fHA? R5 ,0' N CI • .,,) 
SCOPE 
MOV 
MOY 

~5;Re IC[T CONTENTS 0; R5 
"! •• 2*T145A,R5 IR5 • C,Tl.5A+C2.42»t ..... 

,R' lHPRO,fRLY LOADED 

IS PNOP£RI.Y LOADED BY THE MARK INSTRUCTION reR ALL VALUES 

'S'IC"TR,SP 
n{46A,R5 

'INIT!'LI~E THE STACK POINTER 
'LOAD R5 

CD 



MAINOEC"11wOCKBO~B 11/ 45,11/40 MARK TEST 
OCl<809 

00'460 000240 
00'462 "'U511!1/J 
00!1464 11I2371!'5 005566 
00H?0 001401 
00!1472 00UIIII 

00U47 
",0U44 

00!1474 AU701 
UH16 1Il127016 1'1105021 
1110!51112 01271115 (1105510 
00551216 PJ06444 

00!15111) U1II240 
0""12 01Q),0IIJ 
00!J51" Gl237Q15 00'62111 
~"'52e 91111401 
111""22 uun 

UU5e 
0021145 

0U'24 0UJ711l1 
901526 182.211116 988'01 
0U532 11121915 0111"4111 
01115536 U6445 

43 ,MARK N=43 

, .................•...................•.................................. 
'fUNCTION RESULTS Nw43 • 
,TEMP - PC+C2.43) TEMF ~ #T146A.(2.43) • 
,Fe .. R5 PC ,#Tl,46A • 
,SF to TEMP SF a #1146A.12043) • 
IR!I .. (T£Mp) R5 a (1iIT146A"C2.43) • ,S' to TEf04P.2 Sp a #T146"C2.43)+2 • I·· ... ·· .. · .. ·.· ..•.... · ............ ·.· ............. · ................... . 
TU6AI NOP 

MOV R5;RI!I 'GET CONTENTS OF R5 
CMP tl#2.43*T146A,R5 IR5 • (#T146A+(2.43»)7 
BEI2 " +4 
HLT ,R!! IMpROP!RLY LOADED 

C,C+!. 
MaM+!. 

,TEST THAT R5 IS PROPERLY LOADED BY THE MARK INSTRUCTION rCR ALL VALUES 
lOll' N (0.71) 

SCOPE 
"10V nTKPTR,SP IINITJALli!! THE STACK POINTER 
MOV nU?A,R5 !LOAD R5 
MARK 44 ,MARK N=44 

I····.···· ... ·.·.· ••. ····.· ....... ·.·.· ....... · ... ·.· ...................• 
IVUNCTION ~ESULTS Na44 • 
ITrMP .. PC.C2.44) TEMP, #Ti"7hC2.44) .. 
Ipe .. R5 PC a n1.7A .. 
,S' .. TEMP SP a nl"?hC2.44) .. 
IR' .. (TEMP) R5. CIIT14?A"C2d.) • 
IS' .. TEMp.2 SP, #T147At(2.44).2 • , ..................•.....••.............................................• 
TU7A, NOP 

MOV R5;R0 'GET CONTENTS or R5 
CMP .. !II ... ·U4'A.R5 lA' II C'T147A.C2.44», 
BEQ ,'.4 
ML' ,R' IMPROpeRLY ~OAOEO 

olle+!. 
M,"'·i 

,TEST THAT R5 IS pRQ~E~LV LOAOEO BY THE ~ARK INSTRUCTION rCR ALL VALUES ,0' N (0 .. 71) 
SCOPE 
MOV UTICPTR,SP IINtTULIi!! TH[ STACK 'OlNTER 
MOY nUU,R!5 'LOAO R5 
MARK 45 HURK N=45 

I •••••• • ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
"UNOTION ~ESULTS ~a45 • 
,TEMP - PC.(2'45) TEMP" #T1521A.(2'45) • 
,pc • RS PC II #T150A .. 



MA!NOEC~11·0eKBD;B 11/45111/4~ MAR~ TEST 
DCKB!lB 

"'0!J5 • .,B (HHl24° 
00!1542 Ui\!51/l0 
~0!1544 1112371115 11105652 
009550 U14Q!1 
1i!0!5552 ~0"'011!0 

00U51 
30(11046 

111''''554 (111QJ7"l1 
00!!556 012706 1118111500 
005562 U271i!5 005518 
005566 006446 

00!1570 111""'240 
005512 0105 111 " 
",,,5574 1112370' 005704 
'''''I !l6 fJ " U14011 
Cl0'6liJ2 000000 

000152 
000041 

00'6fJ4 IlI107Cl1 
0"5696 012706 ""'''''' " 0"'612 "'127'" 11115620 
00'616 1'J06447 

o 

MACYll·.620 21 .. NOV.72 17'42 PAGE 3.45 

,SIt .. TEMP SP II #1150,.12.49) • IR5 ~ (TEMP) R5 II (ltU50A·(2.45) • 
JS' to TEMP.2 SP II #T150A./2*45)+2 • J •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

U50A, NOP 
MOV ~5;RI1! IGET CONTENTS Of R5 
CMP 1I#2!145+T1511lA, RS IRS II InU0A.(2.45»'l 
BEQ '.' .4 
HU' JR5 IMPROPERLY LOADED 

CaC.! 
M.M.! 

,T[ST THAT R!5 IS P~OPERLY LOADED BV THE MA~K INSTRUCTION peR ALL VALUES 
.OF' N (h77) 

SCOP~ 
MOV .STKPTR,S, IINITIAUi![ THf STACK POINTER 
MOV "1514, R5 ILOAD R5 
MARK 46 'MARl( N=46 

, •................••...•................................•...............• 
JfUNCTION ~ESULTS N-"" • 
,TEMP" PC+(2.46) TEMP. #1151"/2.46) * 
JPC .. R5 PC .. #T151A • 
• SF' .. TEMP SF' • *1151'* C 2.46) * 
.R5 .. (TEMIII) R5 - (*'1514.(2.46) • 
,S, .. TEMP.2 Sft .. n15U+C2.46).2 • 
J •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

T15141 Nap 
MOV R5~IUJ JG£T CONTENTS or R5 
CMP .. n.4h T15tA I R5 JRS • (#T1'lA.(2.46»1 
BEC ·.··4 
HL.T JR' IMPROPERLV LOAOED 

C!lC·1 
M'M*1-

J TEST THAT R5 rs PROPERLY L.OADED BV THE MA~K INSTRUCTION feR ALL VAlUES 
JOF' N (00077) 

SCOPE 
MOV ,STI<PTR,SP IINITIAUi!£ THE STACK POfNTER 
MOV 'TUU, R5 IL.OAD R5 
MARK 47 iMARK N;;4' 

I·.··.····· .. ·.··· •• ····•··.· .. ··.··•··· .... ~ .•.. ··.· .................•.• 
,rUNCTION ~£SULTS N •• ' 1 
,TEMP .. PC*(2.47) TtMP • ,T152A*(2.41) • 
,PC .. 1115 PC _ .T152A • 
,5' .. TEMP SP • #T152hC2*41) • 
,R!J ~ (UMP» R5 II (*,152A*(2.'7) 1 
,SI' .. TEMP.2 5" #1152""(214')+2 • 
J •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

T152A I NOP 

t;~ 
\ ) 



MAINDECw11wDCK80~B 11/45,11/40 MARK TEST 
OCKB!':IB 

1110'J622 
1!'05624 
00'!630 
4'10'632 

~0!!634 
005636 
il!0!!642 
005646 

005650 
005652 
"'r/!5654 
1Il0!!66r/1 
00!!662 

"'0!664 
0215666 
0rIl!5612 
00'616 

1!l1U7r11e 
11lr/!!702 
0111"214 
t'J2I'71Z 
0"'712 

III 1015"'0 
023705 
11101401 
00UQllll 

",00153 
"'0005r/! 

QlU7Q11 
1'11271116 
U2705 
1'1r/!'45r/! 

000240 
C'lUl50f1l 
",237015 
0101401 
'" Ii!2I fII0 0 

"'01'1154 
0r/!0051 

~U701 
0127Ql6 
"'127"'5 
rU6451 

f1U24r/! 
131QJ50r11 
023711.15 
0U401 
tlJlilun 

01/10155 

Pl2l5736 

"'fIl5?7r/! 

"'1/1 fII 50Z 
"'1/157021 

00U22 

MOV 
CM~ 
BEQ 
\oIL.T 

e=C+1 
"'aM+1 

JTEST THAT RS 
10F' N (0 .. 71') 

SCOPE 
MOV 
MOV 
MARK 

~ 
I 

R5;R0 JGET CONTENTS or R5 
'.2.47.T152A,R5 JRS = (#T152A+12.47»)1 

JRS IMPROPERLV LOADED 

IS PROPERL.V L.OAO£O BV THE MARK INSTRUCTION reR AL.L VALUES 

#S'KPTR,SP 
n153A.R5 
5r/! 

JINITIALI~E T\oIE STACK POINTER 
IL.OAD R5 
IMARK N=50 

J •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
IFUNCTION RESUL.TS N.511l • ITEMP ~ pe"(2.50) TEMP a #T153" (2.5f1J) • IPC to R5 PC a *'153A • ISP .. TEMP SP a *'153 .. (2.50) II 
IR5 .. (TEMP) R5 ;I (#T153A-(2.511l) • ISP .. TEMP+2 SP a #T1;3A*C2.5f1J)*2 • 
I· ••••• • ••••• • ••••••••• • ••••••••••••••••••••••••••••••••••••••••••••••••• 

U!l3A I NOP 
MOV R5;R2! 'GET CONTENTS or R5 
CMP 11#2."'. T15h I R!! JR5 II (nU3A*C2.51Z11 )1 
BEQ ','.4, 
lolL.' IR' IMPROP!RLY LOAOED 

c.e+1 
M=M·1 

I TEST THAT R5 IS PROPERL.V L.OAOrO BV THE MARK INSTRUCTION rCR AL.L VALUES 
10F' N ,0 .. 77) 

SCOP! 
MOV 'S'MPTR,SP IIN!T14LIH THf ST4CK PO!NTER 
MOV n1.5H.R5 ILOAC R5 
"!ARK 51 'MARI( N"51 

J ••••••••••••••••• ~ •••••••••••••••••••••••••••••••••••••••••••••••••••••• 
IrUNCT10N RESULTS Na''- • ITEMP • PC.(2.51) TEMP • *'154"(2.51) • ,PC to ~5 PC a n154A II 
IS" .. TEMP SP a *T15 .... (2.51) 41 
IR5 .. CTEM~) R5 II! Cn154A·(241h) 41 
IS,. - TEHP_2 SP ;I #T154A.(2.51).2 • I· •• • •• •• •••••••••••••• • •••••••••••• • ••••••••• ~ •••••••••••••••••••••••••• 

TUllIA, NO' 
MOV Q5;U JGET CONTENTS or R5 
eMF' ttU.51·T15 4A.R' IR5 • (#T1'''A* (2.5t» 1 
BEC! ..... 
HL' JR5 IMPROPERLy LOADED 

CaC.t 



MArNOEC·l1.DCKAO~8 11/45,11/40 MARK TEST 
OCKS08 

0 

00'714 
~0'716 
Qle5722 
?lIU 726 

0015731 
IIJI"32 
00'734 
005741 
01115742 

00'744 
005746 
""'752 
1'105756 

00!576e 
00!1762 
0"'744 
0", ,.,0 
g,05172 

210'774 
2105776 
0et002 

000052 

0U701 
U2706 
012705 
~06452 

01U!240 
0UJ51ll0 
023705 
IIl014U 
0001016 

0001'6 
",0U53 

010701 
A12706 
012705 
0164'53 

1!IIIII'I241 
!'JU!!"0 
1IJ2371'1' 
~"14011 
1IJ002J1!l0 

1110U!!7 
001/105. 

010701 
1Il12106 
0127!'J5 

U6054 

"160500 
01115760 

01611116 

fill 0 500 
1'196010 

MeM+1 
HUT THAT R5 
,or N ,e-77) 

SCOPE 
MOV 
MOV 
MARK 

IS P~OPEA~V ~OADEO BV THE MARK INSTRUcTION FeR A~L VALUES 

*STKPTR,SP 
'U55A,R5 
52 

IINITIALI~E THE STACK POINTER 
'LOAD R5 
IMARI( N=52 

, .........•.......•...........•.......•...........•..............•....... 
'fUNCTION RESULTS N.52 * 
,TlMP ~ PC+(2*521 TEMP' #T155.*12.52) • 
,Pc: .. R5 PC e #Ti55. • 
,SP .. TEMP SF • #1'155"(2'52) .. 
,R!J ., IT!MPI RS. (n155A*(2*'2) • 
,51' to TEMP.2 SP = #T!55hC2.5;;!)+2 * , .................••............•.•...................................... 
T1!l5A, NOP 

"'OV R5;RQ) IGfT CONTENTS or RS 
CMIi' ttUa52*T155A, R' IR5 I: '*T155A*12.52»7 
BEa "*4 
fo4~T IR5 IMPROPERLY LOADED 

C!I!C.l 
M,"'.!. 

I TrsT THAT R5 IS P~OPER~Y LOAO~D SY THE H'_I( INSTRUCTION rCR ALL VA~U[S 
,OF' N C 0 .. 77) 

SCOPE' 
MOV .STKPTR,SP JlNITIAUi!E Tf04£ STACK POINTER 
MOV #U56A,R5 ILOAD R5 
MARK 53 IMARK N=53 

, ...........•......•....................•...............•...............• 
,fUNCTION RESULTS N-53 _ 
,TEMP" PC+(:i!.53) TEMI' If *'156A*12.53) • 
,PC .. R5 "C III *T156A .. 
,5,. • TEMp SP ,,#T1564+/2.53) II 
,R! .. (TEMP) RS" CIiT156A+(2-!J3l • 
,SP .. TE"'P*2 SP III #1156A+ (2.53).2 • 
J •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

U!lU, NOP 
MOV RS;R0 IG[T CONTENTS or R5 
CMP tt1112-53*l'1!!6A, RIJi ,R!! " cnU6A+C2.S3) )7 
BEQ ',' .. 
fo4L' IR!! IMPROPERLY LOADED 

C-O+l 
11""·1 ,TEST THAT R!5 !S PROl'ERLY LOAO£O BY THE MARK INSTRUCTION reR A~L VALUE:S 

.Of' N fe-H) 
SCOPF 
MOV 'STKPTR,sP IINITIAUlI: THE STACK POINTER 
MOV U151A,R5 ILOAD R5 

() CD 



MA1NOEC~11.DCKBD;B 1t/45.11/40 MARK TEST 
OCKBr'JB 

006010 0011J240 
"'06012 AU5910 
00'014 tll 237 QJ5 0",6140 
006020 1'l014911 
00U22 {1J1/10"'00 

000160 
Ol0QJ055 

00U24 0191701 
0U026 U2706 0005111'" 
11I0U32 U271'l5 'lIIIUU 
QJIIlUJ6 1/l1ll6455 

0U040 \lI0111240 
006042 AU''''' 
2106044 t!l2371!15 01161"2 
0060'''' (l!I!I 14111 1 
U6052 11100111111111 

210111161 
(!I0U'6 

018054 91U71111 
01116056 11112706 1110111511111 
2l1li6062 0127Pl5 0116070 
00U66 0064'6 

MARK 54 ,MARK N=54 

J •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
JrUNCTION RESU~TS N=54 • 
,TEMP ~ PC.(2.54) TEMP. #T157 •• (2.54) • 
,PC: ~ R5 PC II! #T1574 • 
,51' .. TEMp 51' If #T157bI2.54) • 
,R5 to CT[MP) R5 II! (#T157Ao!t(2.54) • 
JS" .. TEMP.2 SII' II! #T15?h!2.54).2 • I····.··· .... · .....•... · ....•...........................•.....•.......... 
T1'741 NOP 

MOV R5;RI!l IGET CONTENTS or R5 
CMP U2.54*T157A,R5 IRS a (#T15H* (2t54»? 
8EO ,*4 
HLT IRS IMPROPERLY LOADED 

c.e*s, 
Malhi 

, TEST THAT R5 !S P"OIl'[RLV LOADED BY THE MARK INSTRUCTION rCR .~L VA~UES 
,or N c 0.17) 

SCOP£ 
MOV 'STHPTR.SP' IINITlAun THE STACK II'OlNTER 
MOV n16I!1A,R5 'L.OAD R5 
MARK 55 .MARK N=55 

I·.··.··· .... ·.·.·.~.··· ............ · .................................... 
,rUNCTION RESU~TS Na55 • ITEMP .. I'C*C2.55) TEMP I n160A*(2.55) • ,PC .. R5 I'C ! #lUlU • ,51' eo TEMP SP " "160h(2'5') • ,RIJ .. C TEMP) RS II! C n16U* (2."5) • ,51' .. TEHP*2 51' II! #T16l1lh (2.55) *2 • J •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

T1604I NOP 
MOV R5;/U! ,GET CONTENTS or R5 
CMP' '*2t55* T161l A. U .U .. (#TUru. (2.5') )' 
SEQ ',' *" 
HL' JR' IMPROPERLY L.OAOEO 

c-c*t 
H-M*1 

J TfST THAT R'S IS P"OPERLV LOADED BY THE MARK INSTRUCTION reR ALL VALUES 
,or N (111.'17) 

SCOP£' 
MOV 'STKPTR,SP' .1NITIALlH THf STACK POJNTER 
MOV niUA.R5 ILOAD R5 
IOWtK 56 'MARK N:56 

J ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• - •••••••••••• 
,rUNCTION -[SULTa N.56 • ,TEMP ~ PCt(2.56l TEMp III "161"(2.56) • ,PC to RS PC a #11614 • 



MArNOEC~ll.DeKBD~B 11/45,11/40 MARK TEST 
DCKBOB 

00U70 ~HI~240 
f11f1JU72 11110500 
0"'074 ~231f1J5 006224 
0U1U ",O1401 
0"'1~2 ,,0"0210 

000162 
00111057 

00'1r114 ",1",,"'1 
II! U1l1l6 fIl127"'6 "00500 
0"'112 1'11271115 1311J61221 
flllIJ6116 0216451 

1112161221 I'H'lQJ240 
O04122 01'115"'0 
011J6124 11123705 006256 
&1106130 tlJQJ14t1J1 
0~U32 UIIl0 til 0 

000163 
"'''0060 

01ilUJ4 til U., 01 
"08136 "'12"1l!6 011J"500 
008142 1'112.,1/15 "'06150 
I'lU146 U&460 

,SI' . .. TEMP SP a IIT161 .... (2*561 • 
,R5 .. (TEMPI R5. (#T161A*(2*'61 • 
,SII .. TEMp.2 SP a #T161A-!o(2*561"2 .. , .................••..................•.................................. 
T161A, NOP 

MOil R5;R0 'GET CONTENTS or R5 
CMP .'2.5hT16U,R5 'R' = (#T161A.C2.56)17 
SEQ ,." 
HU' ,R5 IMPROPERLY LOADED 

c=c .. ! 
MaM·1 

,nST 'I'HAT R5 IS PROPERLY LOADED BY THE MARK INSTRUCTION reR ALL IIALUES 
,OF' N 10 .. 77) 

SCOPE: 
MOil tJlSTI<PTR,Sp IrNITIAUi!! THE STACK POINTER 
MOV ni6u,R5 IL.OAD R5 
MA"K 51 'MARK N=51 

, .........•........•..•.....•.............•.......•....•.....•...•...•.•• 
,FUNCTION RESUL.TS N.5' • 
,TtMP .. PC.(2.571 TEMP ~ tJlT162A*(2.571 • 
,PC .. RS PC a n1624 .. 
,51!' .. TEMP SP • #'I'162A.C2.5", • 
,R5 • (TfMP) R5. (#'1'1624*(2.57) • 
,51' .. TEMP.2 SI' l! #T162h(2.5').2 • , ...........•.....••............•.....•.................................. 
'I'162A, NOP 

MOil R5;rH'! 'GET CONTENTS or R5 
CMII U!.57.T162A,R5 ,R5 a (.T162A.(2.57»? 
BEQ · ... 4 

lolL.' IRS !MPROPERLV L.OAOED 

Cae·1 
Ma"'''l 

, TEST TH4T R5 !S pqOPER~V LOADED BY TH£ MARK INSTRUCTION reR ALL VALUES ,0" N (0 .. 17 1 
SCOPf 
MOV tJlSTI<"TR,Sp IINITIALli!E TH£ STACK POINTER 
MOV nU:U,R5 'LOAD R5 
MARK 60 'MARK N=60 

, .................•..................................................•... 
,FUNCTION RESULTS Ndl!l • 
,TEMP. "C.(2.601 TEMP , tJlT163h (2.60) • ,PC .. R5 PC • tJlT163A • ,5" 1\0 TEMP SP ~ tJlTU3A. (2.60) • ,R5 .. CUMP) q5 • (tJI'I'1634*(206111) • ,5" • TEMP.2 SF> • .T163A·(2.60)*2 • , ..................•..................................................... 
'1'1634 I NOP .. 



MAINOEC e l1-0CKBO;S 11/45,11/40 MARK TEST 
DCI<BOB 

006152 
"'011154 
0U1U 
0011162 

006164 
0011166 
0061?~ 
0061 76 

0""2"0 
00t2112 
006204 
910621111 
006212 

00t214 
2106216 
006222 
2106226 

006230 
006232 
0U234 
006240 
0r116242 

010500 
~237Cl15 
1'101401 
1110910910 

",IH'164 
(!lfil0!061 

01f1J7r1l1 
012706 
012705 
00UU 

fl01'l240 
"'U500 
Pl23705 
U14(1i1 
00nu 

11100165 
UQI062 

I7IUJ7Cl11 
1'112706 
1Il1271!15 
2106462 

0021248 
11IU!500 
111237215 
Ql014U 
BUU" 

0l2l1IJ166 

006342 

0QJ05Pl0 
211116230 

211116374 

MOV 
CMP 
BEQ 
~L.' 

C=C.! 
M=M+1 

ITlST 'HAT R5 
,01" N 1I/l0011) 

SCOPE 
MOV 
MOV 
MARK 

R5;R0 'GET CONTENTS OF R5 
~j2'6fil.T163A,R5 'R5 = (jTl&3A.f2.601)? 
,+4 

IR5 IMPROPERLY LOAOED 

IS PACP[RL.Y L.OAD£D BY THE MARK INSTRUCTION reR AL.L VALUE! 

jSTKPTR,SP 
nuu,R5 
61 

IINITIALllE THE STACK POINTER 
IL.OAO R5 
'MARK N:61 

, ..................•....................................•...............• 
,fUNCTION ~ESULTS 
,TEMP ~ PC.(2.61) 
,PC: ., R5 
'SP' ~ TEMP 
,R5 .. OEM") 
,SI' .. TEMP.2 

TEMP 
PC 
SP 
Pl5 
SP 

= nU4hf2.61) 
= #T164A 
!! n164hI2 .. 61) 
= (n164A·(2·'1) 
!! .T164A+(2"61)+2 

• 
• • • .. 
• , ......................................................................... . 

TUUI NO" 
MOV R5;"0 .GET CONTENTS Of RS 
CMP "2'61.H,64A~ Rli 'R5 • (#1164A. (2.H ll? 
BEQ • ·4, 
HL.T IR5 IMPROPERLY LOADED 

C=C+1 
M=M·1 

, TEST 'HAT R5 IS PROPERLY LOAO~O BY THE MARK INSTRUCTION reR ALL VALUES 
'OP N Ih'77) 

SCOPE 
MOV U'fI<PTA, Sf' 'INITIALIZe: THE STACK POIN'ER 
MOV n165A, A5 I\.OAO R5 
MAltK 62 'MARK N:62 

, .................••..........................•.......................... 
,FUNCTION RESULTS "'=62 • ,TEMP ~ PC.C2.62) TE"IP = U165h(2*62) • ,PC .. RS PC ~ nU5' • ,Slit .. TEMP SP II! n165h (2*62) • ,R5 .. (TEM" ) PIS II! (n165.+(2*62) • ,Slit .. TEMP+2 SP II! nus .. (2*62).2 • , .................••........•.........•...•.............................• 
T165A, NOP 

MOV R5;RIl ,GET CONTENTS OF RS 
CMP ".2.62. 116!h. A' IA5 II! (.T165 •• (2.62) )1 
BEQ ',' + .. 
HL' lA' IMPROPERLY LOADED 

ewe.! 



MAINOEC.11*OCKBD;B 11/45,11/413 MAR~ TEST 
OCI(BOa 

0 

004244 
00'246 
1306252 
"'0'256 

01362613 
(1106262 
008264 
"'06 270 
0f1J6212 

"'06214 
006216 
"'06302 
~k'J'3fJ6 

1'106310 
Qlf/l6312 
006314 
1IJ043213 
0U322 

QI".324 
lilU326 
f1!UJ32 

"'1\11701 
U27Q16 
IlI127 1'1' 
13136463 

IHlG'J240 
11111'15130 
(1123705 
001401 
111""'01110 

111021167 
",01"'164 

Pl1l!!701 
"'1271116 
1Il1:?705 
1IJk'J6464 

02113240 
1'1105(/10 
0237Q1' 
1IJ01401 
0131111308 

1IJ8111178 
013"'065 

0111171111 
BU7B6 
0U71'J5 

"06426 

01311J500 
0136310 

01!l646111 

000500 
01!l6348 

MlIM·i 
HEST THAT R5 
I Of' N (Iii- 77 ) 

SCOPE: 
MOV 
MOV 
MARK 

IS PRO'ER~Y LOADED BV THE MARK INSTRUCTION reR ALL VALUES 

'STKl'TR,SP 
#11664, R5 
63 

IINITIAlIiE THE STACK POINTER 
ILOAD R5 
,MARl( N=63 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
'fUNCTION RESULTS N=63 • 
,TtMP .. PC.(2.63) TEMp. #T166"(2.63) • 
,PC .. RS PC • #T166A • 
,Sit .. TEMP SP II! #T166h (2.63) • 
,RS .. (TEMP) R5. (#1166U(2.63) .. 
, Sit .. TEMP.2 SP III *'166h (2.63) +2 • 
I· ••••• • ••••••••••••••• • •••••••••••••• • •••••••••••••••••••••••••••••••••• 

1166A I NOP 
HOV R5;R0 IGET CONTENTS Of R5 
CMP 111#2.63* 1166A, R5 IR5 = (#T166U (2.63) )? 
BEQ ·.·.4 
HI. , ,R5 IMPROPERLV lOADED 

C.O+1-
fool=H.!. 

PEST THAT R5 IS PROPERLY LOADED BY THE MARK INSTRUCTION reR ALL VALUES 
'Of' N (0 .. 77) 

scopp: 
MOV #STKPTR,SfII IINITIALIH THr STACK PO!NTER 
MOV n161A,R5 'lOAD R5 
MARK 64 'MARK N=64 

, ...•.......•..........•..............•.......................•.........• 
,FUNCflON ~ESULTS N.64 • 
,TrMP ~ PC.(2.64) T[~P • #T167A./2.64) • 
,pe ., R5 PC II #T167A • 
,5,. • TEMP SP • *'167A.(2.64) • 
,R5 ., (TEMP) R5 II (#1161A.(2.64' • ,5,. .. TEMP+2 Sp. #T167A+C2.64).2 .. , .........•.......•.........•...........................•............•... 
1'16141 NOP 

MOV 
CHP 
8EO 
Hl' 

C,C·1 
M~"'·1 

,TE:ST THAT R!I 
,0' N C13·77', 

seoP£" 
MOV 
MOV 

R5;R0 'GET CONTENTS OF R5 
.*!~64.T167A,R!I ,R5 • (,T167A.,2.6'»1 
·.·.4 

IR' IMPROpeRLY LOADEO 

IS PROPERLY LOADED BY THE MARK INSTRUCTION rCR ALL VALUES 

,STKpTR,sp 
*'1'0A, R5 

,INITIALIlE THE STACK POINTER 
'lOAD 115 



o 
MArNOEC~11.DCKaD;B 11/45.11/40 MAR~ TEST 
DCKBOB 

t'l06336 ~06465 

006340 11100240 
0(116342 PlU500 
006344 ~2371115 "'06512 
0f1l635i1 U1401 
006352 000000 

~0U11 
00Q12166 

0063'34 (1I1I/l701 
11106356 U271116 011110500 
006362 012""" 1110631111 
0rae366 1111116466 

"'" 310 
,,002421 

008372 9118500 
004374 1'1237~5 1Il86544 
0064U 1'10141'11 
Ql04402 ",UiJn 

1'100172 
QlUIII67 

11Ii'Jt4U I'IUl701 
1ll1U4G16 U2706 0111111500 
0U412 0127"" 086420 
006416 08,.67 

65 IMARI( N=65 

, ••••••••••••••••••••••••••••••••••••••••••••••••••••• * •••••••••••••••••• 
,FUNCTION RESUlTS NII65 • 
,TEMP ;. 'FtC* (:?65) TEMFt II "1701\+ (2.65) • 
,PC .. R5 PC II ITl1U • 
,SP .. TEMP SF' ,#T1104*C2.691 • 
,R5 .. (TEMP) R5 II (ftT170".(2.65) • 
,SFt .. TEMP*2 SP" #111""(2065)+2 • , .................••..................................................... 
n"ul NOP 

MOV R5;R0 IGET CONTENTS or RS 
eMP ,ft2.,5*T11I11A,R5 ,RS II (n1'111lA*IZ.69) ) 1 
BEQ ,'+4 
I-IL.T 'RS IMPROPERLY L.OADED 

C=C*1 
1'41114*1 

, TeST THAT Rt; IS PROPERL.Y L.OAO£D ev TH~ MARl( INSTRUCTION rCR AL.L VAL.UES 
Jor N <0-77) 

SCOPE 
MOV ftSTICPTR,SP J INITIALIZE THE STACK POINTER 
MOV nUu,R5 IL.OAD RS 
MARK 66 IMARK N=66 

J •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
,FUNCTION RESULTS hll66 • 
ITEMP .. PC*(2.66) TEMP .. *11114+(2.66) • 
,PC .. R5 PC .. #T11iA • 
,5" to TEMP S" .. #T1HhC2.(6) • ,R, .. (TfMP) R5 II CtT11U*C2e66) • ,51!' .. TEMP*2 SF' II #'1'1114*12.(4).2 • J •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

T1 'flA I NOP 
MOV ''';''111 ,GET CONTENTS or R5 
CMP 11#2.666 T17U, R5 IR5 • (#T1'11"*C2.66) )' 
SEQ ,'. 
HL.T IR5 IMPROPERLY L.OAPED 

Cle·1 
MIM.S. 

, TrsT THAT R5 IS P~OPE~L.V L.OAD(D BY THE MARK INSTRUCTION rCR AL.L VAL.UES 
'0' N C 8.77) 

SCOP( 
MOV utICPTR,SP IINITJALli!~ THt STACK POINTER 
MOV Ut12A,R5 IL.OAO·R5 
MARK 67 .MARK N=67 

, ..................•........•............................................ 
,FUNCTrON RESULTS N1I6' • ,TfHP ~ PCt(2.67) T£~P II #'1'172A.'2*(7) • ,PC .. R5 PC I #T172A • 



MAINOEC~11.DCKBD;B 11/45,11/40 HARK TEST 
oCl<sns 

o 

006420 
006422 
006424 
006430 
9106432 

0U434 
2106436 
1'J06442 
"'06446 

006450 
0U4'2 
006 454 
006460 
006462 

0ill6464 
0"'466 
011lf472 
006476 

001!1240 
11110500 
111237915 
t"'l1401 
00~000 

00U73 
00U'" 

QJU7Q11 
"'12706 
l!J127 111 5 
L'l06470 

U0240 
"US0" 
212371115 
001401 
000"1110 

0fll'l174 
0011.1071 

0191701 
11.112706 
012785 
1!II!l6471 

006576 

01/166:50 

ISP .. TEMP SP ,#T1'f2bC2"6'1'l • 
,R!! .. (TEHP) R5 II (~Tt72A"'C?d7) • 
,5' .. TEHP.2 SF = #T1'12ht2.6').2 II , .............................................................................. . 
T1'1241 NO" 

MOV 
CM' 
BtQ 
HLT 

c,e+1 
HaM·1 

,TfST THU R5 
,or N (0-77) 

SCOPE 
MOV 
MOV 
MAltl( 

R5iR2I IGEr CONTENTS OF R5 
~#2.67.T172A,R5 JR5 = !#Tl'2A+t2.6'»? 

IRS IMPROPERLY LOAOED 

,S P~OPEJtLY LOAOED BY THE MARK INSTRUCTION reR ALL VALUES 

IIISTKPT~,SP 
IIITt13A,R' 
'0 

IINITIALI~E THE STACK POINTER 
'LOAD R5 
'MARI( N::711l 

J ••••••••••••••••••••••••••••••••••••••• 4 ••• ~ •••••••••••••••••••••••••••• 

,rUNCTION RESU~TS Na'" • 
,TEMP II PC.(2.,01 TEMP. #'1'3A.(2.70) .. 
,pC II A5 PC ,1IIT1'13A II 
,SfII .. TEMP SP II .,173A.C2.7fJ, • 
IR' II effM" R5. (1IT173A"'C2*'fIIl • 
,SF' .. TEMP.2 sp. #'I'1'13h(2."',*2 • , .................••...............................................•..... 
TU3Ai NOP 

MOV 
eMP 
BEQ 
lolL.' 

C-C·t 
H!H"'t 

.TUT THAT R5 
,OF' N ''''-77) 

SCOP[ 
HOV 
MOV 
MARK 

R5;Re 'G£T CONTENTS or R~ 
.'2.'f/I.Tl,3A,R5 .R5 : (#11'3A.(2.70»)7 ,." 

,R5 !MPROPfRLV L.OAOEO 

IS PAOPERLV LOAD£O BY TH( MARK INSTRUCTION reR ALL VALUES 

IIISTl(pTR,Sp 
nH4A,R5 
11 

'INITJALllf THE STACK POINTER 
.LOAD fit, 
.MARK NlIl1 

, ..................•....................................•................ 
"UNCTION RESULTS N.7~ • 
ITfMP • PCt(2.'11 TEMP II IIIT1'4A.(2.71, • 
,PC .. R5 PC II 1111114A • ,S, .. TEMP 5' ~ #T174A+(2*71) • ,R' .. (TEMP) R' II (#T17 44.0!.'U • 
,SII' .. TEMP.2 SP II #T114h/2.'11).2 • 
J ••••••••••••• ~ ••••••••••••••• * •••••••••••••••••••••••••••••••••••••••••• 
T1HA, NOP 



MAINOEC~11~OCKRD~B 11/45,11/40 MARK TEST 
DCK808 

006502 
l'l06504 
006510 
006512 

Q!06514 
e06516 
"'06522 
006526 

006530 
006532 
006534 
006540 
006542 

004544 
21f1l4546 
004552 
00A556 

"'06560 
0f1l6562 
0U564 
006570 
"'01572 

01050121 
"'23705 
('10141'1 
"'121000121 

"'fII0175 
0000'2 

0121701 
012706 
012705 
1'106472 

000240 
o U5 I' 121 
023705 
CIl01401 
1'J00000 

Qlf/lQl176 
00111073 

010701 
(111271'16 
012705 
1lI06473 

0i1Jfl24e 
0U!5Qlfll 
1.'12371!J5 
1'J12I1401 
IZIIilU0Z 

1l!0I'I177 

006662 

0f1l67104 

(!J1/I1!l50Z 
0f1l656f1l 

0f1l6746 

MOV 
CM" 
flEQ 
~L.T 

c=e+1 
M=M+1 

.TEST THAT R5 
,Of' N (0-077) 

SCOPE 
MOV 
MOV 
MARK 

R5;R~ ,crT CONTENTS or R5 
-#2.71*T114A,R9 'RS II (#T174A*(2.71»1 

IRS IMPROPERLY LOAD[D 

IS PROPERLY L.OADED BV THE MARK INSTRUcTION ~eR AL.L VAL.UES 

,STKPTR,SP 
#1'1.15., R'3 
72 

JINITIALI~E THE STACK POINTER 
IL.OAD R5 
'MARK N=72 

J •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
,FUNCTION RESU~TS N-72 • 
,TEMP - PC.'2.72) TEMP, #T115A.'2.72) • 
,pe .. R5 PC - #TU5A • 
,51' to TEMP SP III #'I'1.,5A*(2'72) • 
,RS .. (TEMP) RS. (#T175A*(2.721 • 
,SP .. TEMP*2 sp. #1'115'* (2 • .,2) *2 • , .................••......................•.............................. 
T115A, NOP 

MOV R5;R0 IGET CONTENTS or RS 
CMP "2 • .,2* T17!5A, R5 ,R5 II <#1'175A*12.721 )1 
BEQ · ... 4. 
lolL.' ,R5 IMPROPERLV LOADED 

C-C+1 
MaM+1 

JT!ST THAT R5 IS PROPERLY L.OAD£D 8Y THE MARK INSTRUCTION reR ALL VALUES 
,OP N IfIl .. ??) 

SCOP£ 
MOV nTI<PTR,SP IlNITIAUi![ THE STACK POINTER 
MOV nUU,R5 'LOAD R5 
MARK 73 'MARl< N;:73 

, ....•........ ~ ......................................................... ~ 
'FUNCTION RESU~TS Na73 • ,TEMP ~ PCt'2'73) TEMP • *'1'6"'2·73) • ,PC .. R5 PC ;: fIT 176 A .. 
lSI' .. TEMP SP • n176"(2·731 • ,R, .. (TEMP) R5 II! '*T!764*(2.731 • ,51' .. TEMP.2 S, II! .T1'6A.(2.,3)+2 .. , ......................................................................... 
11'64, NOP 

MOV R5;RI'J 'GET CONTENTS Of' R5 
OM' 11#2.7\5.1'1764. R5 ,R' - (*11'6A*(2.73»1 
BEQ ',+4 
HLT 'R5 IMPROPERLY LOADED 

CII!C+1 



"'AfNOEC~11"DCKBD~B 11/~5,11/4~ M4RK TEST 
OCKaIJa 

0 

"'06574 
2l~6516 

"06632 
"'06606 

rl'06610 
C!l11I6612 
""66141 
"'0662O 
006622 

"'O6624 
006626 
1'Ji!l6632 
~06636 

006640 
006642 
006644 
006650 
006652 

00665. 
1ll1U656 
006662 

2lU?"l 
1lI12?(1!6 
L'!12105 
"'~6474 

",fil1/I240 
I'lUl5L'!fiI 
",23705 
",O1401 
"'''''11'''115 
el!l02fi1B 
"'OllIS 15 

01L'!711l1 
11112706 
rl!127~5 
1lJ06415 

0013240 
PlUJ5"0 
r1123705 
911111431 
C!I RJ 11!01110 

00Q1231 
,"'''U116 

311171'11 
312706 
012735 

01!110'H~ 

lIlel!l500 
3e66~0 

t'l1/J7032 

0el!l501/J 
0e6671!1 

HaM*l 
JTEST THAT Rr; 
'0' N 10 .. 71) 

SCOPE 
HOV 
MOV 
HARK 

IS PROPERLY LOADED av THE MARK INSTRUCTION rCR ALL VALUES 

#STI<I'TR,Sp 
IIIT171A,R5 
74 

IrNITIALllE THE STACK ~OIN'ER 
IL.OAD R5 
'MARK N=74 

, ............•....•....•.•...........•................................... 
,fUNCTION RESULTS Na,4 II 

'TE~P ~ PCt(2.'4) TEMP. #T1774+/2.74, • 
,PC .. R5 PC a #1177A • 
,5" .. TEMp Sp • n1774;/2.74) • 
,R5 .. (TEMF') R5" (*'171""'(2.'14' • 
,5" .. TEMP*2 SI'. #T1'17"'(2.74)*2 • , .................................................................•.....• 
T1'174 : NOP 

HOV R5;RRJ 'CET CONTENTS 0, RS 
CMp 11t12."* U77 A. R5 .R!! • (nH7A*(2.74)11 
aEQ .'.~ 
IoILT ,R' IMPROPERLY LOADED 

C-O+l 
"'-M+1 

I TEST TIoIAT R5 IS P~OPERLY LOADEO BY THE MARK INSTRUCTtON peR ALL VAL,UE! 
,Of' N 10 .. 77, 

scopr 
MOV #STKPTR,Sp , INITlALli!£ THf ST4CK POIN'ER 
MOV U2e2!A I R5 ILOAD R5 
MARK 15 ,MARK N=75 

I··················.··········.··········· •. ····.····· ......•...........• IrUNCTJON RESULTS N-', .. 
,TEMP ~ PC.f2.15) TEMP. #T200A.(2.75, .. 
,pe ~ RS PC - n21'J0A • 
IS' .. TEMP Sill - n2')(64* (2.75, • 
IRS .. (TEMP) R5. (n200A*(2.15) 41 
,s, to TEHP.2 SP _ #T2210A*(2.75,.2 • 
I· •••• •• •• • •• ••• •••••• •• •• • ••••••••• ••• ••••••••••••• • •••••••••••••••••••• 

T2f1UI NOP 
MOV R5;R0 ICET CONTENTS or R5 
CMP U2.,5tT2UA,R' IR!! • (#T2QlI/JA.f2.75)'7 
BEQ ',' * 41 
HLT IR' IMPROPERLY LOAOED 

C~C+1 
"'-11+1-

I T!Sf THAT R5 IS PROPE~LV L04nEO BY THE MA~K INSTRUcTION rCR AL.L VALUES 
10F' N IS .. ?1> 

SCOPf 
MOV ,STI<PTR,SP 11NtTIALJlf THf STACK POJNTER 
MOV #T2fJU,R5 ILOAD R5 

(.., 
I, _J/ 0 



MAINOEC~11~OCKBO;8 11/4'.11/40 MAR~ TEST 
OCK808 

006666 006476 

9106670 
"'06672 
0104674 
01067"0 
01067"'2 

"'067114 
(1106706 
006712 
9106716 

1'106721' 
006722 
00672<4 
01'6731' 
1'106732 

0e67H 
006736 
01U742 
006146 
006750 
0067'4 
006756 
0136762 
911'8764 

013""2413 
1")10500 
023705 
01'1401 
II'l 0111 000 

01002"'2 
nU77 

011'1701 
1I'l127t)J6 
(U27r.115 
006477 

01'111240 
"'usn 
(1123705 
(110UIIl1 
0ZPJ011'l0 

00212!113 
0001210 

2111'1701 
0127216 
U271llS 
1'110546 
1'.112746 
I'lUl6215 
fIJf/l4767 
0'1 13214 r1I1 
0011'l2Q15 

"'07116 

"'00500 
0000"" 

006400 

"00002 

~ 
/ 

76 'MARK N=76 

I··.·.··*** •. · •... ~ •.. ·· .•••..•..••. ·.· ......•. * •• • •••••••••••••••••••••• 
'fUNCTION RESU~TS N-?6 • 
,TEMP ~ PC.(2.'6) TEMP, #T201A*(2.76) • 
,PC .. R5 I'C a #T21Z!1A • 
,SP to TEMP SP - #T201A.(2.7€!) • 
,RS .. (TE:MP) R, a (#T20U*(2.'l6) • 
I Sill to TEMP*2 SF, #T21'l1" (2*76) +2 41 
I· ••••• • ••••••••••••••• • ••••••••••••••••••••••••••••••••••••••••••••••••• 

T 21111 A I NOP 
MOV 
CMP 
BE~ 
~LT 

R5;RPJ IGET CONTENTS Of R5 
.#2.76*T201A~R' IR' • (#T201A+(2.76»7 

IRS IMPROPERLY LOADED 

Cac:·t 
M!lH+l 

,T£ST THAT R5 
lor N (0.77) 

SCOPE 

IS P"OpER~Y ~OAO!D BY THE MARK INSTRUCTION rCR AL~ VALUES 

MOV 
MOV 
MARK 

UTKPTR,Sp 
n2fJ2A. R5 
77 

JINITIALI~E THI STACK POIN~ER 
ILOAD R, 
'MARK N=77 

I·.··.···· ... ·.·.· •.... ·· ........... ·.· ............. · ................... . 
IrUNCT10N ~E5ULTS NaY7 • 
IT[Mp to I'C.(2.77) TE~P a #T2~2At(2*77l • 
• PC: .. R5 PC a #T21/!2A • 
lSI' .. TEMp Sp • n202A+(2.77l • 
,R!II .. (TEMP) R5. (#1202A.(2.'7) • 
'SI' .. TEMP*2 51" #T2PJ2A*(2.71).2 • 
I· •••• ••• •••••••••••••• • ••••••••••••••••••••••••••••••••••••••••••••••••• 

T2"'2AI NOP 
MOV 
eMP 
BEQ 
HLT 

c,c+" 
MaM." 

,UST THAT MARl( 
12113' SCOPE 

MOV 
MOV 
MOV 
MOV 
MOV 
JSR 
BR 

T2nA, AT! 

R5;R0 IGET CONTENTS Or R5 
.'2.77.T202AiR' IR5 a <,f202A+C2*7')!? 

IR5 IMPROPERLY LOAO[O 

RETURNS rROM SUBROUTINE PROPERLY 

tSTKPTR,SP 
.7;R5 
R';,,(SII) 
'MAR~0,·(SP) 
SP;R5 
7, TU3.l 
T21/!4 
S 

'INITIA~I~E THE STACI( POINTER 
'L.OAO R5 
'SAVE CURRENT "5 
,PUS~ MARK ON THE STACK (Na0l 
.SET UP PARAMETER POINTER 
IGO TO SUBROUTINE 
IEXIT TEST 
IEXIT SUBROUTINE 



MAINO~C"11~OCKBO~B 11/45,11/40 ~ARK TEST 
OCKBOB 

o 

~1i!6 766 
006770 
iIlU7?4 
001090 
1'10'002 
~0'0e6 
1'11:"010 
?'0111114 
00'016 
00111120 
00'022 
11)0'026 
"'~m/l30 

1!0,,,32 
~"7034 
11)1117040 
"'0'0 .... 
"'070<46 
"'1117052 
00'054 
1110'060 
007062 
11J0J064 
00'066 
!Il07072 
007074 

"'07076 
00'11'0 
"'07111l2 
007106 
007110 
!Il07114 
00'120 
11107122 
007126 
01:17130 
00'134 
OJ07136 
007142 
"'071<44 

01111146 
11107150 
11107154 
001160 
00716" 
00'1166 

Cl!1t'l701 
"'12706 
01271115 
011'1546 
012746 
(lI10605 
11104767 
0004('11 
001112915 
I'IU6"'0 
Pl2279J0 
PlI1l14P11 
(1100000 

I1I107C'11 
01271/l6 
0127015 
I'IU!S .. 6 
11112746 
011'1605 
00 .. 767 
00"'41'l1 
000205 
1111"'5(110 
022700 
9101401 
01000010 

"'107011 
o ° !H'''' 0 
012705 
1IJ105 .. 6 
0112746 
012746 
"'10605 
004767 
",01'141113 
016500 
",IM205 
~22711l0 
001 .. 01 
000010 

OIU71111 
(1112706 
1U2705 
005067 
006~U'0 
"'16700 

00051Z10 
00"'007 

11106400 

000002 

r1I00500 
000007 

006400 

000002 

OJIII001111 
01116401 

000002 

!ll00002 

9J0il0"'1 

000!U10 
11107166 
170612 

170604 

IT[ST THAT SUBROUTINE LEAVES 
T2f!4 I SCOPf 

MOV 'STMPTR,SP 
MOV ,7;A5 
MOV R5i.(SP) 
MOV 'M'RK0,~~SP) 
MOV SP;R5 
JSR , 1120<44 
SR T21lj/lR 

T2~4AI RTS 5 
T2~4B' MOV SP;R~ 

CMP ,STKPTR,R0 
B~Q T2"S 
Hl.T 

STACK POINTER POSITIONED ~ROPERLV 

IINITIALItE THE STACK POINTER 
ILOAD R5 
IS.Ve: CURRENT R5 
IPUSH MARK ON THE STACK (N.~) 
ISET UP PAAAMEfER POINTER 
IGO TO SUBROUTiNE 

I EX IT SURROUTl NE 
IGtT STACK POINTER 
ISTACK POINTER AT PROPER PCSITION? 

I~RROR INCORRECT STACK POr~TER 

ITEST THAT SUSROUTINE LEAVES RS UNDISTURBED 
T 2"5 I SCOpe: 

Mav #STKPTA,SP IINITIALItE THE STACK POINTER 
MOV .7; R5 ,l.OAD RS 
MOV R5;.(SP) ,SAVE CURRENT R5 
MOV 'MARK0,·(SP) ,PUSH MARM ON THE STACK (N-0) 
MOV SP;R5 ,SfT UP PARAMETER POIN'ER 
JSR 1,T205A 'CO TO SUBROUTINE 
BR T205B 

T205A, FITS !I IEXIT SUflROUTINE 
T2058, MOV RS,R" Icn RS 

CM? #7;R0 ,W.S R5 • TO "1 
B[Q T206 ICO TO NEXT TEST 
HLT IERROR CONTENTS OF R5 ARE INCORRECT 

,TEST THAT SUBROUTINE CAN 'PICKI A PARAMET~R; 
T2061 SCOPE 

CLR Ail 
MOY '7; RS 'LOAD R5 
MOY R5;.tSP) ,SAVE CURRENT R5 
MOV 'l;.(SP) ,PUSH A PAREMETER ON TH~ STACK 
MOV 'MARK1,.(SP) ,PUSH MARK ON THe STACK eN-i) 
MOV SP;R5 'SET UP PAREMET[R POINT~R 
JSR 7,T206A 'Co TO SUBROUTINE 
SR T2UR 

T206A, MOV 2(~),R0 JC£T THE P.RAM[T~R 
RTS 5 ,[)CIT SUBROUTINE 

T206B, CMP -1;~0 1010 SUBROUTINE GET THt PA~AM~TER 
B~Q T201 
~~T 

JTEST THAT MARl( 
T2117. SCOPE: 

MOY 
MOV 
Ct.R 
MARK 

T2fl7A, MOV 

00!5 NOT CHANCE THE PSW 

,S;M'TR,SP IINITIALI~E TH! STACK POINTER 
nU7A,R5 
PSW 
i?J 
PSWjR0 ICET PSW 

o 



~ ~ ~ 
t l C 

MAINOtC-11~DCK8D-B U /4 5'11/ 40 MARK TEST MACY11,'620 ?l .. NOV-72 17;42 PAGE 3~58 
DCKBOB 

~~?172 ('014?11 REC T210 
i11!l7174 "'O001110 IoILT 

I TfST THAT MARK DOES NOT CHANGE THE PSW 
(1107176 C!'1017?1i T2101 scopr; 
VlQJ 7 2(H'J 1lI127~6 ~00500 MOV #STKPTR,SP ; PJ IT I A LI t'E TH E5TACK POINTER 
7072"'4 !"127'l15 9107220 MOV 1fT210A. R5 
;:10721~ 1lI12767 )l0V!.557 17('1560 MOV #357,PS\Ii 
?!~?21b 0064"0 MARK t'I 
~07220 91137910 177776 T210A I MOV li#PSW,R0 IGET pSw RESULTS 
('07224 ~127?1b "'1/I05~0 MOV ItSTKPTR,SP l RfSET STAeK PTR 
('107230 "'227'110 Yll/lill35? r.MP #357,R0 1010 PSW CHANGE 
1'117234 1lI014C"1 AEC ,+4 
?l07236 0I0011/1!l!1il HLT . 
'~0124~ ro<lC;267 171534 END: INC ICNT lINCREMENT PASS COUNT 
:11/17244 '-'126727 171530 "'7(1'iO~Hl eMf' ICNT,#70"'00 
('e7252 'lI014Q12 REC DONE ,GO TO DONE IF' 101110 PASSES COMPLE"EO 
01 07254 C!'0V!167 171526 JMP BEGIN 'RESTART TEST 
,'07260 112767 ?!000Ql7 1]?130~ nONEI MOVB 1t7;TPBUF IRING BELL 
"11'7266 105767 170272 TSTB TPCSR 
1'107272 UI0375 BPL ,-4 
'107274 0!137?!2 ~00042 t-10V '-#42,"2 IGET DECTAf'E MON ITOR RfTUR!\ ADDRESS 
/10731'10 (1'014014 REO DONE1 ,DO "lOT RETURN I F' (42)-0 
21073012 (:104712 JSR 7'( 2) 1 RETURN TO DEC TAPE "'ON ITOR 
"107304 "i1J0I24" NOP ,ACT11 
~21731116 !lI00124" ~OP 'OVERLAy 
~07310 110"'240 t-JQP IAREA 
91i1J7312 I,lI11JC!'lfl7 171464 DO~IEll JHP START 

1'1"11111"11 .ENO 



MAINO£C.ll.DCKBO~B 11/45'11/4~ 
OCKBOB SY~BO~ TABL£ 

MARK TEST MACYu';620 21 .. NO V .. 72 17 .42 PAGE 3';'59 

BEGJN 00lQ"'6 C :: ~00203 DISPLA :: 177570 nONE 007260 
DONE! 0117312 END 01'!7240 I-IL'I' :: 000000 rCNT 01/]1'1)00 
M .. 01/10100 MARKe! :: 00640tIJ MARKl :: 906401 MARl<2 :: 006402 
PC ""0£10"07 psw :: 117716 R0 .. "0130 rlHIHIl Rl ="0130001 
R2 ·"000802 R3 =U00003 R4 ·"0000'04 R5 "%000005 
Seop!! .. 010101 51' "X001!111l06 START 001002 ST~PTR = 021 0 5 fIJ0 
SWR • 177570 TpBUf' :: 177566 TpC5~ = 11756. 'l'U 0IIl H'! 54 
T1A 0fiJ72 110A 001326 T1!'JiiU 0213646 1101A 003674 
T102A 003122 T103A I!!CIJ375", HIIl4A 00411100 'l'Ul5A 00403'" 
T1064 00411691 1107A 0Ml1!11 T1U 0f1J1354 Tl1lU 0041413 
'1'11.1' U4170 T112A 011422" T113A 00425111 TllH 01li4300 
TU5A 004330 T116A 0(1!436(1! 'l'll7A 004410 T12A 001402 
T1204 01'.4440 T1214 IlifIJ447111 T122A 004520 T123A 004550 
T124A 004600 '1'125 A 0"'4630 T126A fH'l4660 T127A 0rlJ4711i!1 
113A 0£i1430 T13i1lA 004740 T131A 01114770 1'1324 005020 
11334 0f5050 T134A 0051013 T135A 0I!!5130 '1'136 A 0051613 
T1314 fiJI! 5210 114A 0f11456 T140A 005240 1141A 005273 
T142' U5320 '1'1431. 0~53513 T1HA 0!1l540r1l U.5A 005430 
T1461 005460 T147A 0~5510 115A 001504 T150A llIe554 III 
TiSl' 0"5570 1152A 0056213 'I'1'3A 005650 T154A 005700 
'1'1554 fIle513'" '1'156 A 2105760 '1'1574 006010 'l'16A 01111532 
'1'16 111 A 11126040 'l'l61A 111!!!607 13 T162A 0",6120 T163A 0136150 
T1644 0'6200 'l'165A 0"6230 TU64 0Q!6260 'l'167A 006310 
T17A 1U156'" T17SA 01J634 III T1114 00631" T112A 00642" 
T1'734 rU6450 T114A 006500 '1'1751. 0i1I6530 '1'1'61. B26560 
T117A 1/II!6610 T2A 21011213 T21h 0016216 T200A 006640 
T2014 006670 T21l12A i!J0672 III 1283 0216134 T2f1J3A 006164 
T20" 0e6166 'l'204A 00711116 T2848 013;020 1205 llIe7"'32 
T2054 0IJ 7062 '1'2058 007"64 T206 00?1H6 T206A U713" 
T206B 017136 T21l17 001146 T207A 1118116. '1'214 01/J1634 
T2U rU7176 'l'210A 01'17220 T22A US662 T23A 01/J17111 
T24A gil 1736 T254 001764 T26A 002012 'l'21A 00211140 
T3A UU5'" '!'Jill A 002066 1314 0111211 4 TJ2A ""2142 
'l'33A 0IJ2179! T34A 002216 'l'35A 1102244 UU 0fl2272 
'l'31A 0112320 UA 001116 T40A 002346 1414 08231' 
1424 ,,02422 T434 01124'13 T44A 0212476 T454 002524 
146A ,,02552 141A 0026ffJ T5A 00122 4 T50A 01!12626 
'l'5U 0f)2654 T52A 002702 T534 IUI2130 'l'54A 002756 
T55A 013004 T56A 11113032 T5'A • 11103060 T64 001252 
T6Il1A 0113106 T61A 003134 T62A 11103162 'l'63A 01l13211l1 
T64A 0f)3236 T65A IIlI'IJ264 T66A 11103312 T61A iH~3340 
T7A 0fJ130f1l T71l1A 003366 T714 1i!l03414 T'72A 003442 
TnA 0IJ3470 174A 003516 '1'15 A 0n''''' T7U 8"3572 
T77A fiJI! 3620 UBREAK • 1'7770 :: 210'316 

ERRORS OETEcTED I " 
.. 



MAINOEC-11-0CKBE-B PDP11/45 RTf/T TEST MACY11i620 21~NOV;'2 1,,44 PAGE 1 
OCI<8ES 

1 
2 

",013000 
ll!U71l!1 
177570 
177570 
177776 
177770 
177564 
177566 

i'I"~5(11" 

l'l09J000 
0i1J1!1r1J01 
0100002 
",0{IJ0213 
0000"'4 
001'1005 
~0Q!011!6 
010001116 
",o",o06 
1l!01ll006 
000007 
099020 
Il!0U04 
0000111' 
",0 0 11J1.4 

0100000 
tlI40U0 
14A0~0 
t'l000U 
1'11A000 
£ll30B011J 
0040Ql0 
11100200 

,TITLE 
• UST 
,NI.IST 
,ABS 

MAINOEC wl1.0CKBE.e POP11/45 RTtlT TEST 
ME 
MC;Mo,se;o 

,T[ST OCKSE" T~IS IS A TEST or T~E RTT & RTI INSTRUCTIONS, 
.THE RTI INSTRUCTION ALLOWS A 'T' BIT TRAP IMM~DIATLY POI.LCWING THE 
,RTI, WHEREAS THE RTT WILL EXECUTE T~E INSTRUC;ION FOLLOWI~G THE RTT 
'BEFORE THf 'T' RIr TRAP IS ALLOWED, (bIKE 11/20 RTI) 
'N~TE' THIS TEST EXECUTES 'T' BIT TRAPS, 
,T~E TEST TESTS ~TT/RTJ IN ALL THREE STATES (KfRNEL,SU~[RVISOR,A~O USER)~ 

,STARTING PR~CEEOURE 
, LOAD ADORESSl200 
, ~R~SS START 
, STACK POINTER IS AT 500 
J BELL WILL RING W~EN TEST IS COMPLETE 

Hl, '="'AL T 
SCOPE-"1I/l71!J1 
SW~=177570 
DISPLAY=177S70 
PSW=177776 
US"EAK 117177" 
TPCSRH775U 
TPBuF 1 ln'66 

,·············.···.·INITtAL 
STI<PTR I 0511Jf/J 

,GENERAL REGISTERS 
R0-"91 
,u-u 
R2-"2 
R311X3 
RII""'4 
R5-"5 S, II %6 
KSP="6 
SSPI!;"6 
U5P="6 
PC-,,, 
TBIT-21il 
ERRYECI4 
RESYE'C-10 
TBITYEC=14 

,P"OCESSER STATUS BITS 
KM !110 
SM1!4f101!10 
UM1!1411JQl01'l 
PKM-", 
PSM=1011J11J1!I 
PUM=30001'1 
REG=4~11JrIl 
PRTV4-UI'l 

'MOVE Pc TO Rl 
lAOaR[Ss OF CONSOL SWITCH ~EGISTER 
lADaRESs or CONSOL OISPLAY REGISTER 
IAcaRESS or PROCESS[R ST.T~S WORD 
'AoaRESS Of POP11/45 MICRO BREAK REGISTER 

STACK ~OtNTER'''5~0 •••••••••••• , ••••••••••• 
JINITIAL STACK SETTING 

IK[RNE~'S STACK P01NTER 
,SUPERVISO"Y STACK POINTER 
,USER'S STACK POiNTER 

,.OORESS OF ERROR TRAP VEcTOR 
'AOORESs 0' REIERVED INST~ TRAP VECTOR 
IACORESS or 'TI BIT TRAP VECTOR 

'KfRN[1. MOOE 
,SUPERVISORy 1400£ 
IUSER MOOE 
'PREVIOUS KERNEL MOOE 
IPREVIQuS SUPERVISORY MODE 
'PREVIOuS USER MoaE 
'REGISTER SET BIT 
,PRIORITY ~EVEL 4 

o 



MAINO£C~11.0CKBE~B PDP11/45 RTI/T T£ST MACY11,620 21.NOV;,2 17,44 PAGE 1-1 
OCKBt8 

o 

00~000 
002092 
!1l0f004 
00201116 
Uf010 
00fl012 
00fll2l14 
00U16 
0U020 
00 I!r/l 22 
002iJ24 
(:l01!r/l26 
!1I0U30 
0k'l I!r/l 32 
000034 
1'1021036 
11l0ll040 
000042 
000044 
::l00046 
11l011i05" 
1'10"052 
k'l00054 
0r.Hl056 
000060 
000062 
00!064 
00!066 
00U70 
1'l0!072 
000074 
1'101076 
000111J" 
0UU"2 
00fJU4 
00fJUl6 
00f) 110 
00fJ112 
2100114 
1'10t116 
PJ0I120 
00e122 
000124 
001126 
CilU130 

0011)770 
~0!2!750 
1'1007316 
00111''''''0 

00011J02 
000000 
PJ 0 PJ011l6 
1'10001'10 
11101'1012 
00210(:10 
U011116 
"'0 (1JQH" " 
"'00022 
III o IUIQl 0 
00(11026 
U0000 
11100032 
1:1100000 
"'0C11036 
0000910 
11100042 
00UIIJ0 
PJU046 
PJ01'J01/10 
00o,,52 
0210""'0 
0011!056 
1'J00BII!0 
Q!011!B62 
1'100000 
000066 
9l011J000 
t'l00072 
1I!011J00B 
000"76 
1IJ00011J0 
000111J2 
",,0 II! 0 r/JQJ 
11100106 
000000 
01.,0112 
000000 
PJ0U16 
00UQlQJ 
0i"U22 
",00000 
IHHIJ126 
0011J1H!0 
001'J132 

PRl'Y78341'1 
PRTY01!'" 

,STACK POINTERS 
KP'R.770 
SP'R.750 
UPTR.730 
,.e 
,N~tST MC;MO,SEO 
,.2 
~A~T 
,.2 
J.lALT 
,.2 
HALT 
,.2 
HA!.T 
,.2 
HA~T 
,.2 
IoIA!.T 
,.2 
IoIALT 
0·2 
HA!.T 
,.2 
HA!.T 
,.2 
HA~T 
,.2 
HA!.T 
,.2 
HALT 
,"'2 
IoIA!.T 
,.2 
HALT 
,.2 
J.lAI.T 
,.2 
J.lAL.T 
,.2 
HA!.T 
,.2 
HAL.T 
,·2 
HALT 
,.2 
HALT 
,*2 
HALT 
•• 2 
.. ALT 
,.2 

IP~10R!TY LEVEL 7 
IPRIORITY LEVEL I'l 

,j(lRNELS tNtTI.L STACK POI~TER 
,SUPERVISORS INITIAL STACI( POINTER 
'USER INITIAL STACK SETTINe 

o 



MA1NDEC-11~DCKRE~B pnP11/45 RTJ/T TEST MAeVi1,620 21.NOV~?2 11144 ~AG£ 1~2 
DCKBEB 

~0h32 
"'11111134 
"011136 
il0h40 
el011i142 
0Ul44 
11101'146 
r,02150 
(1102152 
P!0f154 
00f156 
"'00160 
1'10f162 
00e164 
001'l166 
1'10e110 
0011Jl12 
11100114 
0\110176 
000200 
"'01')202 
~0e204 
1'11/10206 
~0fJ2111J 
1'100212 
0I01l214 
0011216 
(110f220 
0U222 
PlU224 
1'102226 
1110'-230 
~00232 
0!U234 
11l0!236 
0U240 
0U242 
11l0f244 
0011246 
0011250 
0011252 
0U254 
11I0f256 
1'101!260 
0I0fl262 
f.'J00264 
00f1266 
000210 
11l01!!212 
f.'J0fl214 
00 I!! 216 
11l0f300 
00"3112 
ell1Jt! 304 

11100""'0 
000136 
1'1 0001110 
000142 
0000i1J0 
t'l0121146 
",0001'10 
1'100152 
1'100000 
:'1"0156 
I1!U011l0 
I1lI!IH62 
!1100000 
?I0P1166 
00P10t'l0 
1'l0P11'2 
Pl0001110 
00U16 
1'Iil11l0r110 
000202 
0000010 
ClI00206 
",on",,, 
t'l00212 
l'I0P1011l0 
00(11216 
01 01'l 0QJ0 
001'1222 
11l0001'10 
000226 
00Q!0 111 III 
Q!01'1232 
t'l2I11l0C110 
11l0ll!236 
?! 21 t1IIr!I 010 
"'0111242 
Ql00000 
Qllil0246 
010001110 
tll0(11252 
000'01'10 
000256 
000000 
000262 
1110111000 
000266 
1'10t'10Ai11 
11101'1212 
00\1) 0 i1.I0 
"'001216 
11100000 
000302 
Ql000Pl1/1 
(ll001306 

HALT 
,*2 
HAL,T 
,*2 

1-1 AI. 1 
,*2 
HAI.T 
,+2 

1-1 AI. T 
,+2 
HAI.T 
,"'2 
HAI.T 
,*2 
HAI.T 
,+2 
HAI.T 
,*2 
HAI.T 
,*2 
HAL.T 
,*2 
HAL,T 
,*2 
HAL.T 
,*2 
HAI.T 
,*2 
HAt. T 
,*'1 
IolAl..T 
,+2 
HAl.T 
,.2 
HAI.T 
,*2 
HAL.T 
,+2 
HAl.T 
,+2 
HAI.T 
,*2 
HAt.T 
,*2 
HAL.T 
,*a 
HAL.T 
,*2 
HAL.T 
,+2 
HAL.T 
,*2 
HAL.T 
,*2 

o • 



MAINDEC~11·DCKRE~B POP11/45 RTf/T rEST MAeYl1.620 21eNDV;'2 17144 ~AGE 1~3 
OC1<8£8 

!?Ifde3~6 ~0~0P!0 HAL.T 
1'100310 1'lfil0l312 ,.2 
000312 ~0{,!0fH?1 HAL.T 
00'314 ~00316 ,.2 
~0e316 001'l0~0 HAL.T 
~0P320 000322 ,.2 
?J02322 000011'0 HAI.T 
C'l0e324 OJ00326 ,.2 
~0r326 ~1llIIl000 HAI.T 
l'II1J!330 Q!01'l332 ,.2 
~01'!332 1'1000'''' HAL.r 
9l0fJ334 01001336 ,.2 
00'336 00erU0 HAt. T 
000340 0U342 , .2 
"'0Ql342 00011'011' HAI.T 
00£344 1'1091346 ,.2 
1'l01!346 ° I:IQ! 01'l 0 HAI.T 
000350 1'100352 ,.2 
"0£352 9100000 HAL.T 
"'0"354 910e356 ,+2 
210'356 GIl 0 0I011! 0 HAL.T 
00e360 U13362 ,.2 
1lI0r362 00(1101'10 HALT 
011U364 0013366 ,.2 
000366 0000010 HAI.T 
000370 0013372 ,.2 
(-'l01!372 00OJ000 HAL.T 
!fI00374 e00376 ,.2 
IlrU376 11100000 !of A I. T 

,L.IST ME 
0002{'!0 ,-200 

I'i IU 21'10 001'l167 000600 JMP START IGO START T[ST 
0011i!l00 , -1000 

~1/l10130 ""'01:'100 ICNTI 0 'CONTAINS PASS COUNT 
fIll/l1002 000101'10 TEMPI GIl 

0101004 1'105067 171770 START I CI.'" ICNT .CL.EAR PASS COUNT 
QlUil10 Q!3,2706 00050f1l BEGINI MOV ,STKPTR,SP 'INITl~LllE TH~ ST4CK POINTER 
1?101014 U6737 177760 111570 HOV fCNT,UOtSPl.AV 'OtSPLAY PASS tOUNT 
001022 0132737 0100400 17757f1l BIT 111400, USWR 'LOAO POP11/45 MICRO BREAK REGISTER? 
(.1101030 tIl0141113 BEQ ;·U 
0101 fIl32 113737 177570 177770 Move "'S~R,f#l)SREAK ILOAO MICRO BR£AK REG WITH SR0 .. 7 

• TrsT THAT RTf POPS THE TOP WOAO orF THE STACK INTO THE Pc, 
0010411' 010703, Till I SCOPE 
001042 00.,,,46 CLR .. esP) 'PUSH A PSW ONTO THE STACK 
00SII'H U2746 01111056 MOV fTl/!A, .. (SP) 'PUSH A PC ONTO THE STACK 
001I11'fIl !/!f/l8"~6 RTf 
001052 iiH/J1IJIiI00 HLT ,RTT 010 NOT POP TOP WORD CFF THE 

ISTACK INTO THE PC 
0910'4 000755 BF! BEGIN ,RtSHRT nSf fr ERROR 
001056 0100400 TUI BR 11 IGO TO THE NEXT TEST 

,TEST THAT RTT POPS TWO WOROS OFF' THE STACI( 
001060 01070;1. Tll SCOP[ 

0 ~ 
,j 

• 

0 • 



MA!N~EC~11~OCKRE~B PDPll/45 RTI/T TEST MAeV11,620 218NOV;,2 17144 PAGE 1~4 
DCKBEB 

01 01062 
0101066 
"'131070 
001074 

01121016 
005046 
012146 

~"""'" 6 

021111500 

1Il0111l'16 

MOV 
CL,R 
MOV 
RTT 

ItSTKPTR,SP 
.. (511') 
nu.,,(SP) 

JINITIALI~E THE STACK POINTER 

o 



MAINO[C~lleDCKRE~B PDP11/~5 RTI/T TEST MACY11,620 21~NOV;'2 17,44 PAGE 2 
DCI<SES 

o 

"'01076 
Vl01U0 
iil011 (il4 

~~1 U!6 

001110 
?J01112 
001116 
11101120 
001124 
Vl01132 
1'101134 
001140 
001142 
11101144 

i1IU146 
1/101150 
~01154 
001160 
001164 
001170 
Ql01172 
001176 
001202 
011l12P4 

('ll1Q16f/10 
",22700 
M/!140!1 
91000910 

(1119171111 
1.'!12706 
1'105046 
Vl12746 
(l!12767 
Pl000M 
1'116700 
0105700 
11101401 
11100000 

0U701 
0127",6 
U2746 
1'112746 
005067 
000""'6 
",167"''' 
022700 
1'11"1411 
111 0 1110 Q! 0 

301206 012737 
QJ01214 005037 

001220 000000 
0211222 0810672 
001224 1Il22626 

001226 
"'01230 
00f234 
"'21i2~2 
0U246 

001252 
001256 
1'101260 

001262 

QlU7Q!1 
t1112706 
"'12767 
l1!0'!H!67 
11112746 

0112746 
010001'16 
000240 

00l1li00 

001134 
000357 

176636 

000!)Q!0 
000357 
001112 
176606 

176600 
011,,'1357 

001224 
173000 

000500 

176644 

001266 176552 
176550 
000020 

0211269 

TUI MOV 
eM? 
SEQ 
HL,T 

SP;R0 
'S"I<PTR,~0 
T2 

IGET THE STACK POINTER 
'DID RTT pop TWO WORDS 

,TrST TH4T RTT POPS THE TWO 
JPO AND PSW RESPECTIVE~Y~ 

'ERROR! RTT DID NOT POP Tw~ WORDS 

WORDS Ott THE STAC~ AND INTO T~E 

12, SCOPE 

T2AI 

T3, 

MOV 
CLR 
MOV 
fo10V 
RTT 
MOV 
TST 
SEQ 
HL,T 

SCOP£: 
MOV 
MOV 
MOV 
CL,R 
RTT 
MOV 
CMP 
BEQ 
HL,T 

IISTKPTR,SP 
~(SP) 

nu, .. (SP) 
#35',PSW 

I'SIoI,1!0 
Rill 
"3 

#STKPTR,SP 
.3',,-(SP) 
#T3A, .. (SIII) 

I'SIoi 

PSW.R0 
#35',RIIJ 
14 

ISET STACK PTR 
IPUSH STATUS ON THE STACK 
,PUSH Pc ON THE STACK 
JPRESET SUTUS 

'GET STATUS AFTER RTT 
'CHECK THAT RTT LOADED 
IN£W STATUS FROM STACK 
IERRORI RTT tAIL,£O TO LOAD STATUS 

,SET STACK pTR 
)PUSH STATUS ON THE STACK 
'PUSH Pc ON THf STACK 
,pRE SET STATUS 

IGtT STATUS ArTER RTT 
ICHECK STATUS ArTER RTT 

IERRORI INCORReCT STATUS APTER RTT 

,CHECK THAT CP CAN TIMe OUT TRAP 
MOV 'TORET,'#ERRVEC I~OAO TIM[OUT TRAP VECTOR 
C~R ~#i13000 ,AODRESS 113000 AL,WAYS TIMES OUT ON 

'OATIP/DATO BUS CYCLE 
HL,T IERRORI FAILED TO TIME OUT TRAP 
HR BEGIN '~OO" TEST 

TORET, CM" (6,.,16). IR[STOR[ T~E STACK 

,TEST THAT THE CP oors THE INSTRUCTION FOLLOWING THE RTT rP THE TBiT 
IGtTS SET 'BV THE RTT) 
14, SCOPE 

T4AI 

14UI 

MOV 
MOV 
CL,A 
MOV 

MOV 
Rn 
NOP 

lolL' 

BR 

UTI<PTR,5P 
nU,TBlTV£C 
TB!TVEC·2 
.T8tT,,,(SP) 

15 

o 

ISfT STACI< PTR 
'~OAO 'T' SIT TRAP 
'ITS STATUS 
,$[T U~ STACK SUCH 
) IT' BtT TO SET 

VECTOR AND 

THAT RT'T CAUSES 

le p SHOULD 00 THIS INSTRUcTION 4ND 
ITHEN TRAP 
,PROCESSER 010 NOT ACKNOWl£OG£ 'T' 
IBfT TRAP 

o 



"'01266 
~01270 
001274 
001276 

~01300 
00130Z 
001306 
(1101314 
001320 
11101324 
001330 
00t332 
0211340 
~1/Jt342 
001344 
001350 
001354 
I1JU356 
~01360 

001362 
"'01364 
001370 
0'U376 
001402 
00104'" 
11101410 

(')111600 
022700 
00 14 l1.J 1 
"II:IIIl000 

CJ!1(.1!701 
('112706 
t'l12767 
012,.6 
012746 
00506 7 
",0QJ11106 
0116767 
",00000 
01110407 
016700 
111227Q!0 
00140Z 
0U09!0 
000000 

"'1QJ701 
012106 
"'12767 
012746 
U2746 
1IJ00002 
111 0 QI0"-'0 

001412 000240 
1!I01414 (1100400 

01 01262 

010500 
"'113 ... 
III I/J 002 I' 
0U332 
171452 

116440 

0'1"'500 
001412 
01/J.020 
11191410 

176500 

111442 

116416 

HBI MOV 
CMP 
SEQ 
HL.T 

(SPt.R0 
n4u,~0 
T5 

'GET PC WHEN IT' TRAP OCCURRED 
JDIO CP no THE NOP 

IE~RORI 'r ' 81T 010 NOT TRAP APTER 
JTHE NOP 

JT~IS TEST IS THE SAME AS T4 EXCEPT THAT TME INSTRUCTION FCLLOWING 
,TWE RTT (WHtCW SETS TWE IT' BiT) IS A THREE WORD (MOV PSW,21 !NSTRUCTION, 
T5, SCOPE' 

T5AI 

T51!! 

MOV 
MOV 
MOV 
t.40V 
CL.R 
RTT 
MOV 
HL.T 
BR 
MOV 
CMP 
BEQ 
WL.T 
HL.T 

*STKPTR,SP 
*T5B"BITVEC 
n8tT.·(!PI 
n5A,,,(SF'1 
TEl'll' 

PSW,T£MP 

T6 
T["',RIII 
tTBIT,R0 
T6 

ISrT STACK PTR 
J~OAD 'T' BIT TRAP vECTOR 
'SETUP TO SET 'T' BIT 

I 
'RTT SeTS THE 'T' BIT 

,MOVE STATUS TO M[~; L.OCATION 2 ,'T' BIT oto NOT CAUSE , T~AP , 
'GET STATUS THAT RTT LOAOEC 
1010 RTT LOAD IT' BIT rNTo STATUS 

IERRORI EJ;HER RTT DID NOT LOAD 
"T' 81T INTO STATUS OR 'T' BIT TRAPPED 
JBrrORE PSW WAS SAVED • 

• TrST THAT THE CP ACKNOWL.IOGES TME 'TI BtT BEING SET BErORr EXECUTiNG 
.THE INSTRUCTION 'OL.~OWING AN RTt 
T61 SCOPE 

T6AI 

T681 

MOV 
MOV 
MOV 
MOV 
RTf 
HL.T 

NOP 
8R 

.5THP''',SP 
nu. TSlTVEC 
*TBIT,·esp, 
nU, .. lsp, 

,5rT STACK PTR 
IL.OAD 'T' 81T TRAP VECTOR 
'S[T UP TO SET 'T' BtT 

JRTT SETS THE 'T' BIT 
IERRORI CP SHOUL.D HAVE TRA'PED 
.BEFORE THis INSTRUCTION WAS EXECUT£D~ 

'GO TO NEXT T[ST 

,TEST THAT TWE CP DOES NOT ACKNOWL.EDCE THE 'TI BIT IP THE tNST~UCTrON 
,FOL.LOWING THE RTT CLEARS THE 'T' SIT, 



MAINOEC.l1-DCKBE.B PDP11/45 PT}/T TEST MACY11,62~ '1.NOV;72 17144 PAGE 4 
OeKBrB 

o 

001416 
01 01420 
11101424 
{II~1432 
001434 
(1101440 
111011\44 
11101450 

Nl1452 

001456 
001460 
11101462 

U"l701 
"'127P16 
0112767 
11105046 
1'112746 
tOl12746 
11112746 
00111240 

11100240 
11I0P141111 
111000111111 

00f1J5~0 
001462 

111014% 
:1l0111020 
11101454 

176362 

T71 

THI 

T7BI 

T7el 

Scope 
MOV 
MOV 
CI..R 
MOV 
MOV 
MOV 
Nap 

RTf 

RTI 

NOP 
8R 
HI. T 

lVSl'KPTR,SP 
tine I TR I TVEe 
.. (SP) 
#T7B."(Sl') 
#TBIT, .. (SP) 
tlT7A,-CSPl 

'THIS Is WHAT THE STACK LOCKS 
'LIKE BEfORE THE RTT 
,670 II T7A It SP:670 
,672 II 20 It 

1674 II T7B II 

1676 It 0 .. 
,700 II 7 It UNKNOWN 
,STACK AfTER THE RTT 
1674 II T7B It SP:674 
1676 It 0 II AND .,, BIT 
1700 II ? It IS SET 
'STACK AfTER TH£ RTI 
'7~0. ? SP=700 
I AND 'T' BIT 
, IS CLEAR 

ICP ACKNOWLEDGED THE tTl BIT 

,T[ST If THE PAOCESSER IS AN 11/45 
001464 Pl12737 "'02164 1110111010 £1.451 MOV _ENO,.*10 'S[T RESERVED INST TRAP VEt TOR 
001472 ~011123fIJ SPI. 111 'WIll. TRAP TO END If AN 11/40 

001474 
001476 
111015i1!2 
"'01506 
"01512 
0ri11516 
;']01522 

(1101524 
~1U526 
1l!01534 
001540 
9101546 
"01550 

001552 
001554 
Pl0l562 
11101566 
9lU572 
001576 
01111602 
11101604 

111016"6 
1'101614 
001620 

1'110701 
005067 
"'1271116 
11112716 
U2746 
(ll05067 
(ll09l0912 

l'I00000 
9116767 
(1101JfIl67 
022767 
00141'11 
0011100f1l 

!'I137!!!1 
(}!12767 
0127(ll6 
012716 
012746 
005067 
!110(llfIJ~6 
l'Ii1lC'lfllI1l0 

016767 
1lI05067 
t'J22767 

176274 
~flJflJ77f1l 
054340 
01111526 
177260 

176244 
176236 
11154340 

000340 
000770 
174011J0 
081606 
177200 

171246 

171234 

176214 

176164 177166 
176156 
174f1l"l11 177154 

,TEST 
TUI 

T10., 

,TIoIIS 
Tll1 

T11AI 

THAT A~ 
SCOPE 
CI.R 

RTI LOADS THE STATUS WORD PROPERLY IN KERNEL MOD[~ 

MOV 
"'OV 
MOV 
CI.R 
RT( 

HL.T 
MOV 
CI.R 
CMP 
BEQ 
HL.T 

TEST SAMf: 
SCOPE' 
MOV 
MOV 
MOV 
"'OV 
CI." 
RTT 
I-II.T 

MOV 
CI.R 
OMP 

PSW 
IKP'R,KSP ,S~T KERNEL STACK POINTER 
'SMtPSM+REC+PRTY7,(KSpl 
nUA,.(KSP) 
TEMP 

IPOP 2 TOP WOROS OF KERNEL STAeK INTO 
,STATUS .. NO PC 
.ERRORI RT! fAILED 

PSW,TEMP 'GET STATUS WORD 
PSw 
'SMtPSM+REC.FRTY7,TEMP 
,.4 

'ERRORI INCORREct STATUS 

AS ABOVE EXEPT THAT RTT IS FROM KERNEL TO LSER MODE, 

IifPRTY7,PSW 
'KPTR,KS!=' 
IifUM.PUM+REG,IKSPl 
ns'u,"(KSP) 
TEMP 

'ERRORI RTf rAiLED 

PSW~TEMP 'GET STATUS WO~D 
PSw 
IifUM+PUM+REG.TEMP 

o o 



HA1NnEC-11~DCKBE~B pnP11/45 RTf/T TEST MACY11,620 21-NOV;72 17144 ~AGE 4-1 
DCKBEB 

iJi1l1626 ~01401 
~11l1630 9J09J0(110 

~iil1632 
1'101634 
1'101642 
11101646 
001652 
001656 
001660 
1'101666 
[~~'l1672 
1'101700 
"'11l17"'2 

003.704 
~017"6 
0101714 
011111213 
001124 
(1101130 
001734 
001736 
00174<4 
001150 
001756 
1'101760 

001162 
1'!11l1764 
1'101772 
1'101776 
002002 
002006 
002012 

I1ifll<!11l14 
0132022 
0r/12026 
002034 
002036 

002040 
002042 
002050 
002054 
002056 
002062 
1'102066 

{'I 1011"'1 
"'12767 
"'1271'16 
C1I12716 
012746 
Ql0Q!0f116 
016767 
(1105067 
(1,22761 
('11014"'1 
C'l11l~000 

",107 01 1 
1'112767 
1'1121?'6 
t'!12116 
(1112746 
11105067 
Pl0D!0:1l6 
016167 
Ql05067 
022767 
1ll014Q11 
"'''''''0 Iil 0 

"'1 III 7"'1 
(1112767 
0127r/16 
1'112716 
012746 
r/l05067 
!lI000 ()I 2 

Pl16767 
005067 
022767 
l1I0i4L'J1 
(1Iill1il I1lI1l 0 

1'I1P1?r'!1 
012167 
11!127?l6 
005046 
1'112746 
(111"51367 
(.HH~01116 

1'140000 
0f/l0750 
17434f/l 
001660 

176112 
176104 
174000 

0142N'I 
0f/l0750 
000340 
0f/l1736 
117046 

176034 
176026 
::'174200 

140000 
0f/l0730 
174:340 
11102014 
116770 

175756 
175750 
11401110 

11434f/l 
000730 

0f/l2070 
176714 

176134 

177114 

177102 

176062 

177036 

177024 

176004 

116160 

116746 

17'3726 

,TEST 
T12: 

112AI 

,TEST 
Tl31 

T13AI 

J TEST 
T141 

T14A I 

I TEST 
Ti5; 

BEQ 
HLT 

RTT LOADS 
SCOPf 
MOV 
MOV 
MOV 
MOV 
Rn 
MOV 
CLR 
CMP 
BEQ 
HLT 

THAT RT! 
SCOPf' 
MOV 
MOV 
MOV 
MOV 
CLR 
Rn 
MOV 
CLP! 
CMP 
8EO 
HLT 

THAT RTl 
SCOPE 
MOV 
MOV 
MOV 
MOV 
CLR 
Rn 

MOV 
CLR 
CMP 
BEQ 
HLT 

THAT RTT 
SCOPE 
MOV 
MOV 
CLR 
MOV 
CLR 
Rn 

,+4 
IERRORI INCORRECT STATUS weRO 

THE STATUS WORD CORRCT~Y l~ SUPERVISORY MO~E 

#SM,~SW ,SUPERVISORy MODEl:! 
#SPTR,SSP ISfT SUPERVISORY STACK POI~TER 
'UM.PUM+PEC.PRTY7,(SSPI 
#T124,"(SSP) 

PSW,TEMP IGET STATUS WORD 
PSW IK~RNEL MOOE!!I 
#UM+PUM+REG,TEMP 
.+4 

!ERRORI INCORR£CT STATUS 

DOES NOT CLEAR elTS15~11 IN SUPERVISORy MODE. 

#SM+PUM+REG+PRTY4,PSW 
'SPTR,SSP 
#PRTY1,(SSP) ILOAD RETURN STATUS ON SUprR STACK 
#Tl3A,.(SSP) 
TEMP 

PSW,TEMP 
PSW 
#SM+PUH+REC+PRTy4,TEMp 
,.4 

IERRORI INOORRfCT STATUS AFTER RTT 

LOADS STATUS PROPERLY IN US[R MODE 

#UM,PSW ,USER MOPEI!! 
'UPTR,USP ISET USER'S STACK POINTER 
#UM+PUM·REC+PRTY7,fUSPI 
n1H/.(USP) 
TEMP 

PSw,TEMP IGET STATU! WORD 
PSw ,KrRNEL MODE!II 
#UMtPUMtpEG,TEMP 

,[RROR! INCORRECT STATUS APTER RTI 

DOES NOT CLEAR STATUS BITS 15~11 IN USER MOtE. 

#UM.~UM.REC+PRTY1,PSW 
IIUPTR,USP 
.. (USP) 
#H5A,"(USP) 
TEMP 

J USER MODE II I 



MArNDEC.l1.DCKBE~B PDP11/45 RTI/T TEST MACYll,6?(/j ?1~NQV;'2 17144 ~AGE 4.2 
DCKBEB 

o 

00207121 
00212176 
Q!~21"2 
0121211121 
9102112 

"'02114 
tl!12I2116 
01212124 
00213121 
Yl02132 
"'1212136 
"'02144 
(1)1212146 
12102154 
91121216121 
(1)02162 

£'lvl2164 
"'1212172 
Gl02176 
1'12122(1)2 
12102204 
01212210 
"'1212216 
!?Ii32222 
31212224 
(1)02230 
9102232 
011212234 
002236 
ilJ12I224121 
01212242 

9116767 
",01512167 
fJJ22767 
21014('11 
7'(/)9112191121 

01(117&'11 
012767 
012706 
0121512116 
0112746 
9112767 
OI0001l!6 
016767 
01215767 
P!12I14Yll 
!?I 0 tH' "'0 

"'12737 
0105267 
",RJ5767 
(1)014('12 
t'l011l167 
U2767 
1121 15767 
1121YlJ75 
1111371)12 
(11014.,4 
0214712 
(1I12111l2 4 12! 

11"''''''240 
1'1(/)0240 
t'!110167 

00t'10Clil 

175702 
175674 
174340 

13341210121 
0013770 

1211212146 
177777 

175624 
176622 

910121012 
17661112 
176576 

17660121 
01210007 
175342 

176536 

176672 

175652 

176636 

176626 

T1SA: 

JTEST 
Ti6: 

T16A I 

~0012110 ENOl 

17'5350 DONEI 

nONE11 

MOV 
CL,R 
CMP 
BEQ 
liLT 

THAT B!l'S 
SCOPP. 
MOV 
MOV 
CL,R 
MOV 
MOV 
RTf 
MOV 
TST 
BEQ 
HLT 

MOV 
INC 
TST 
SEQ 
JMP 
MOV 
T5TS 
8PL. 
MOV 
BEQ 
JSR 
NOP 
NOP 
NOP 
JMP 

,END 

PSW.TEMP 
PSW .KERNEL. ~OO[!!! 
#UMtPUM+REG+PRTY7,TEMP 
;.4 

ItPUM+REG,PSw 
tKPTFI,KSP 
(KSP) 
*T16A, .. (I<SP) 
*"i,TEMP 

PSW,TEMP 
TEMP 
,·.4 

U2,tulj,0 
rCNT 
rCNT 
DONE 
BEalN 
*7;TPBUF' 
TPCSR 
•· .. 4 
111#42.%2 
DONE1 
7 I (21 

START 

t'! ,. 

'KERNEl. MOOE!II 
15fT KERNE~ STACK 

'PRESET TEMP 

,efT STATUS AFTER RTT 
'C~ECK STATuS AFTER RTT 

'ERRORI !NeORRfCT STATUS AF'TER RTT 

'S[T RESERVED INST TO ~AbT AT ~2 

'GET OECTAPE MONITOR RETUR~ ADDRESS 
IDO NOT REtURN IF' (42)=0 
IR~TURN TO DFCTAPE MONITOR 
I ACT11 
IOVERI..Ay 
, AREA 
'RESTART reST 

o 



,., ,-..." ~ ,. ,1 , 
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~ DCI<SES SYMBOl. TABLE 

BEGJN U10U OISPL,A :II 1'''721 DONe: 1lI0221f1l DONE1 002242 
£L4' U1464 END 0I'J216' £RRVp-C :I QlU0f1J4 !-ILl = 1lI00001!1 
leNT U1l'H/J1'J 1(1'1 .. 00uefll KPTR = "01)77., KSP = "11J1!J11J11lil6 
PC =UUl1IeJ PKM :I UllIeell PRTn • l1IfJueR'J PIHy4 = 11101112",21 
PRTV1 • 01883421 PSM :I eUI1IIlI2I PSW • 1'11776 PUM = 11J311101!121 
RU • 0184000 Re:BVEC = ""1811 RII ·XIIU0""" RS, = "1iHI IlII1lI1J 1 
R2 ·UUIi!2 R3 .. 'UII '" IllS R4 .. "uuu R5 = "U 111 III " , 
BCOPE • 011111111 51'! .. rII4 8IJ lUI SP II X8 'I'" 1!16 SPTR = i1J011J751!1 
5S' .xeUU6 START 111118'" STI<PTR II 1111'''210 SW" = 1175711J 
TBIT • 0flel!l20 TBITVE II eeeu. TEMP 0112.2102 TORET U1224 
TPBU,. • 177566 TpeSR II 111564 T0 lles.040 TfIIA 11J0105' 
11 QI!U6QJ Tl· nU16 TUI 101474 T11'JA 111PJ1526 
T11 UllS'! TUA U16'" TU ""un TUA 11J016611 
T13 0fJ17U flU 181113' ",. etlt1U Tl" 11If2e114 
T15 U2t4f! T1U 8121711 T16 UIU. lUA """2146 
T2 Ul110 T2A QllJUiU n UU" 13A 1lI1!l1172 
T4 011226 UA lIIIun HU IIll!ltU2 T4B 001266 
T5 ZU3U T!U 1IfJS,33! T58 ZU3H T6 1:'1111362 
T6A U1411!1 T6S 1111411 11 U14U T7A UU5' 
T7B IlIfl1456 T7C 111462 USI'EAK .. 1",.,11 Ui'! I; 141l11!1e" 
UPTR • UIlI130 us' II ""18 III lUI 6 , e82246 

ERRORS OtTEcTtoi Z 



.. 


