
IOENTlf!CAilON 

PDP11/45~11/40 BASIC CP TESTS 

15 f\Jr1V 1972 

c~PVRTGHT(C' 1972 
fJyGliAL £QUIPME~.IT c;nRPORATI1N 
M A ¥ r-,i A R 0, MAS S 

T HIS G p a II P 0 F 'r E ~ T S r. 0 F\j S t S T ('l F : 

~AINOEC NO. TEST FUNCTION 

DCKHA~A 

DCl<PB ... A 
OCKBC""A 
OCK~D':'8 
DCK8E",,8 

Sx T INSTRUCTtON 
SOR INSTRUCTION 
XOR INSTRUCTTON 
HARK PJSTRUCTION 
Rrr INSTRUCTION 

PROCEssnR 

11/ 4 5,11/40 
11/45,11/4~ 
11/45,11/4~ 
11/45,1:;/40 
11/45,11/40 



1 

0~1ZI00~ 
000002 
0QH",0-4 
000006 
eJ012!010 
000012 
01?J01?J1~ 
000016 
000020 
2100022 
0002124 
000026 
2100030 
000032 
0QHH'~4 
~"H3036 
2100040 

Z,21~2lZZ 

~le7ll. 
17"7~c 
1117"11. 
111564 
11"6. 
17151Z 
11 7 5'2' 

~iiH~;2' Z 
"03."Z 
e0022'Z 
2l0"00~ 
ea3t.l6 
0030ta 
002101, 
0000~~ 

"021'16 
~0~ala 
flI0002Z 
el00002! 
~00026 
~000lZ 
~00032 
0e000e 
000036 
~!"H"0~0 
000042 

tTlfLE M~INOEg·l'~OC~~A~A POP!1/~'·11'4' ~XT lN~T TESf 
~N~IST ~CtMO,~EQ 
,i\,ISr ME 
lASS 

,TEST OCKBAA- TEST 0' THE SIT tN!T~UeTiON AND INCLUDES Oi'l eHEC~S ANO 
,CONDITION coots CHECK~. 

, THE SKI INSTRU~TtON [X'£NO~ TH£ $iGN (AS D!'[~MI~EO 8V TH& IN' 
,SIT IN T~E STATUS WORQ) INTD THf ~EST!NA'ION 'DO~fSSt Ir~ IF 'NI IS 
J. TO 1 T~EN !~E O£STINATION RtSu~T Wl~L at -1 <iLL liS), 1NO !' tN' IS 
J. TO a THEN THE O£STINAT[ON R£SUL' WILL 9£ e (ALL I/S)~ T~E CONDITION 
,CootS A~~ Ar'~CTEP AS 'OL~OW$' 
, t~i IS SET I' THE ~ESULT IS ~.O'~t~wlsr III IS CL£iR£O 
, INI IS SET I' !~~ ~£SULT 15 NE~ATIYE.C~E.~!o I' 'O!ITIVE 
J PC' IS UNC~ANGED 
, 'vi IS CI.£4REO-

'ITEMS NO! TES!EO 8Y T~IS TEST 
, If THAT SXT WILL SfT ALL 97TS IN T~E PSW WW[N liS ARE fXTtNDEO (EX-
I C~USIVE 0' THE ITf SI" 
,STARTING PROC~~OURE 
J ~o~o AOORtSS .21~ 
, PRESS ST~RT 
, stACK ~OtNtER lS StT A' ~ae 
J BELL WIL~ RING W~£N T£!T IS eOMPLETE 

H"'!.HA~T 
SCOPE.0121'211 
ptHh117716 
UB~E~K.rl1"'70 
TPCSRIII1".,,64 
TPBur.171'66 
SWR.177570 
OI5P\.AY·111570 

,·····.··········lNITIAL 
STI(PTRI0'00 

,10 
•• 2 
1of"!.T 
,.2 

101 A!. T 
,+2 
HAI.T 
,+2 

101 AI. 1 
•• 2 
~AI.T 
.+2 
~A\..T 
,+2 
IoIA!.,T 
•• 2 
HALT 
,+2 

'MOVPC.RI. 
t40CRE5S 0' PROC£SS£R STATUS WORD 
t.OO~ESS 0' MICRO !~EAK ~EGlSTrR 
iAOCR[SS C' Tt~EPRIH'[R eSR 
JAdO~E!S 0' TEL£~RtH'[R aurr(~ 
iAOORESS 0' CONSOLI SW1TCM REG!$TEA 
J400AESS 0' OISPLAV REGISTER 

ST.C~ PO'NTERis501 •••••••••••••••••••••• 
;INITIl~ STACK pnlNT[R 



~4fSE 2 

'~IS I~ 'H~ rl~ST 5 OF 15 TESTS THAT I~CREwE~TALLY TEST AND 
ISOLlTf Sl~PLE MALrUNC'lONS IN 'WE POP 11/45;11/40. THE 
TESTS ~H~ULD BE RU"J IN T\of&; IN.oleATED AlPWA9[TIC' SEQUENCE, 
T~rRE AOE lO"I'IDNAL 'ESTS ro. MORE CO~PLEX MALFUNCTIONS. 
~LL rE~Ts A~E ExE:UTEO l~ KERNEL MODE ONLY EXCEPT fOR T[ST 
"C<SE (11/.5 O~LY). 

PROGRAU S'~~AGE ~ THE PROGRAMS USE ALL 0' , 4K~ MEMORY WITH 
'HE EXCEP'lD~ or 175A0 TO 11776 (WHICH tg ~ESERV£O FOR THE 
~OflT A',lD A!:!S~LUTE LOADER). 

2.3 PRE~lMt~ARV P~~GRA~S 

TESTS T0.Tt3(oaAA,00 MA) 

LOAD ADD~ESS 2~e. PRESS START, THE PRCGRA~ ~tLL lOOP, AND 
RING BfLL ~~ COMPLETION, PASS COUNT M4Y aE ~O~I'OR[O IN THE 
CISPLAV REGISTER (11/45 ONLY), AND IS S'OR[n IN ADDRESS 
10~e. 

5.0 CPERATING PROCEDURE 

5,1 CPERATYONA~ S.tTCH SETTI~GS 

SW<08>=1 LOAD PDp11/45 MICRo BREAK R£GtSTER wITH VALUE 
IN SW<00~~7)1 fAT START or TEST Q\LV), 



5.2 .... 

PAGE 3 

~:~~~ IS A M~vE P:, Q1C0tt701) AND S'O~E~ T~E PC.2 IN ~1 (OR 
::: !V T~E 'EG!STE~ SE' ~lT IS srr I~ T~E PDP11/45 PROCESSOR 
~T~TUS ~~Rn.) 'H~5, ~1 (R11) M~V 8E U5[0 AS A TAG '0 
~"'!:o"'Ir.t:'" THE LAS" r~ST r.;uCESSHJLLY CO"'P\"E~EDt 

~L 'r !S· MALT f\STRUCTION· AND IS £XECUYEfJ hHe:NEVE~ A 
-A;:;;,:""o\QE "'A:...r_·"C!~j· I~ D[TECTEi) Bv '!' ... r aIAG~cSTIC, THE 
'~~~ES~ lI~k'S ~!50~AY TWE PC-PC+2 c~ .~[ wAL' INSTRUCTION 

.. ~~ ~uu8~R or pRC~RAM ~ASSES ~j~PLETEO IS CD~TAINEO IN 
<_'.;;:s~ l::-rlT (lIP~). THIS A"~RESS "'AV 8£ EXAMI\JEn TO 
·~·E~M!\r ,~ ~~IC" PASS THE E~RO~ aCCU~ED. ~O'Et T~E PASS 
"'C~;i:\T rS uISPL.4VEJ po" TkF: DISPLAY REl;IST[R 1-,; THE" PDP11/ 45, 

rALsr T~AP/I~TERA~PT ER~nHS • THE PR1GRAM ~ILL HALT AT THE 
TRA~ V~CTOO AQ1RESS +2. 

F~~T EP~~HS • PRESS CONTt~UE OR LOOP TEST (SEE Src 6.3) 

TRAP EPR~RS • ~ETERMrNE WHERE rRROR OCCURRfO (~EE SEC 8) 

"" u l ') a P :''H, A ~; ERR a h' REP L 1\ C E THE: H L T t N" T R LJ C T T 0 ~I W [ T H A 
;; ;0 ;, C H 8 A C ~ TOT H E PRE v I nuS S COP E I fo,; S T Q t; C T rON. NOT E T ~ A T I F 
THE ERQOR IS I~TER~ITTENT THAT TWE TEST WILL DRQP T~ROUGH 
'~r HLT A~O PROCEED TO THE NEXT TEST, THEREFORE TO LOO~ THE 
TEST cnNTI'JUOSLY REPLACE THE BEQ ,+4 I~STRIlC"'U)N IMMEntATLY 

• 



\ 
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~RrCEE~I~G T~E ~LT WITH 'HE BRA~CH BACK TO THE PRrvtous 
SC"PE. 

TO LOOP T~~P FAl~uQES PATCH IN TWE FOLLOWl~G ROU'I~E AT T~E 
ADQRES' 1F T~E TRAP VECTORS 

TR.\ P\!E(:: 

1'Ri.P\jE~+2: 

"R\PV~""'9"~ 

TwAPV(C.4 
9 
a12~16 'MOVE 'SCOPE' 

J10DRESS '0 STACK 
A)~PESS 'ADDRESS ~F PREVIOUS 

.SCOP! INST. 
~ld~06 ,RETURN TO TEST AT 'SCOPE' 

THESE PROGRA"S HUST 9E LOADED tN THE LOWER 4K Or MEMORV. 

ALL PR~G~A~S MJST BE l~ITIALLY STARTED AT 200 A~D MAV BE 
STARTEf"l AT A SCOPE II1lSTRl)CTI~N THEREAFTER, 

7,2 CP~RAT!O~AL RESTRICTION 

"ONE 

IF A HALT ~CCURES I~ THE TRAP OR INTERRUPT VECTOR AREA, 
EXAMIN[ R~GlSTER 6 (THE STACK POINTER), THE CONT£NTS or R6 
C Q' 'f A I';S T"'E ADoRESS WHERE TWE PC or THE I NSTRuCT I ON THAT 
CAUSED TIo1E TRAP IS STOREn, 

8.1 EXECUTtO~ Tl~E 

ALL TE~TS TAKE APPROXI~ATELY 1 MINUTE EACH ON AN 11/45 WITH 
COI~E MEM~~V, 

8.2 ST4CK POI~TER 

~LL PRrGQA~S I~ITIALLY S~T T~E STACK POINT[R AT 5e~ 



PACE 5 

·~!S IS A rEST or T~[ S~T !~S'RucTla~ A~O I~SUqES 
~:~q£c' ~ESULTS ANO CO~DI'lQ~ COOE OPE~ATION. ,wE 
~~~ :,sr~UCTIO~ IS TES'ED !~ ALL AODRESS MODES I~ 
~ ~E\E~A~ QEGISTER A~D T~E pc. 

~~!S IS 1 TEST or T~E S09 !~ST~ueTION AND I~SURES 
::~~£CT ~RANCHJ~G A~n CO~DIT!ON rODE OPERATln~. 

·~!S :S A TEST or THE XC~ l\S~~UCTIO~ A~D I\SURES 
:JRREC Y ~ESULTS AND eO~DI'IO~ CODE OPERATIO~. T~E 
lOR t~ST~uCTtON IS EXEcuTEn USING VARIOUS OPERANDS 
AN~ IS EXECU'ED U~I~G ALL A~OQESS MODES U$I~G • 
~£'[~~~ ~EGIST£R A~G T~[ PC • 

• .,Jt,: ~c A TEST or '!"it .,.;;.~ !'S"~~:CTI"N'" THE TEST 
~~:_T~S THE ~ARK I~S'RUc'I~~ USI~G ALL WALUES or 

'" &~: ~HECKS RESULTS. ~OQ~ECT C"NnITIO~ CODE 
~PE~A'!ON tS ALSO 'ESTlD. 

T~IS IS A TEST or THE Qr T A~~ RT! IN~TR~CTIO~S A~D 
SES '!' BIT TRAPS 1\ TwE TEST, P~DP(~ S'ACK 
~PE~A'I:\ IS TESTEO ANO ALSO PRODER STATUS C~A~CES 
~~~ "EST~D. 



~~'Z42 ?'''2!0~0 ~A(, T 
1Z~~44 ~0l!046 , .2 
.,~ ''''6 r0i10~" ~A\. T 
"~~J~Z :"il~i:52 ,.2 
:~~.~:!~2 "''':l0l2'21 "'olio T 
~;n,," ?.J:>'i!! 'I 6 ,.2 
"Z~J'6 :'il210l0 ~J.\. T 
i'I;'~"b0 "./l"0~i! ,"01 
.,.! ·~"'t>2 r020"" "'AI. T 
~Z 'ze4 ",/lZr&66 ,+2 
""~./le6 ('01"010 ~A(, T 
:<l1l"" till 1"";>"'2 ,.2 
:'t~" 72 ['IHI0:' 0 ~AI. T 
i'I";>~74 "o'!3r1l76 ,.2 
:'2l~J 1& C'nlOlr0 HAl. T 
?"~l"21 "",:'1HZ ,.2 
,,."1<'2 "'0301'10 "'''I. T 
"'.!J·~1"'4 l"!,/lllll!6 ,.2 
2,P1Z6 2'0~"~0 "'~1. T 
".,.ll1r1l ::'1/1:>1112 ,+2 
~".l1l2 i"0210:"0 fjAL. T 
''3.l1101 "02116 , ~2 ill" ~116 f"1/1])0(10 !,al. T 
"21 ~'12" :."2':"1i'2 ,.2 
""Hl22 r.i!""~0 "'AI. T 
0<1.'1 2 4 :",/l3126 ,.2 
il2l:'!126 ~030;"0 fUI,T 
"'211130 ~"0132 ,.2 
"0~lJZ :'0~0!1'''' ~AI. T 
~":ll·H "213136 , .2 
l!.nlJ6 I""00\'0 "'AI. T 
"J~140 "0~lt2 , .2 
"'J~142 ""'J0:'!0 ~A~ T 
~":'14' "0~1·6 ,.2 
,'" 11 4 6 o'!~,11Il?0 "'''I. T k\21'PI! (l'JJl ~il ,.2 
1Il~.ll '2 '-",:'102'0 ~AI. r 
kl;.lll ~, ?il;\1'6 , .2 
i'J'1'6 ~l;l~?0 Id~T 
<lJ'l(10 ?0;l162 ,.2 
'~l ;'1 '>2 .. ..,210~0 .... 1. T 
~""lo. ?~2I166 , .2 
"'" '1'>6 ~i:l0"'0 HAl. T 
2I;l ~17 ~ :,e~172 , ·2 
l'J~172 21;);)13;'0 "'&(, T 
~Z,'174 ~il2'176 ,.2 
Il;::'176 :>J~";'l/J IdioT 
~".'21~ :''':12<'2 ,.2 
"2;'2;>2 rllJ.'Iili'o!! fOAl. T 
~;';-2:-4 :'V2?6 ,.2 
£'J;~ 2216 r~J0:'0 lolA I. T 
~;oJ'210 ""1::'212 ,+2 
['111"212 ?J"I2IZ0 HAl. T 
01211214 1"00216 ,.2 

~A!~'~lC.ll.J\,P('hA Pr.Pll/2S-11/4 .. SXT p..,r H~T ""Cfll,006 l1-H.a.l: 2~14~ ~AC[ 
~;~tl" 

nn216 r'''''''''0 ~"L. T 
['10 \220 C'12Il222 ,.2 
I'!J~ ~ 22 L'0~0t"0 "'AI.T 
':J '224 ;'£10226 ,.2 
[";1:12<16 "000:':0 ~"'1. T 
~il:'2J0 r.01!232 , .2 
U'Z32 (11210il~\l 1';'1. T 
J"~23. 000236 ,.2 
~.P2JIj 2l02l1llt"0 IoU.I.T 
0;312 40 \'!00242 ,.2 
02112 4 2 0I:1'l000 "'''loT 
"21.'12 4<4 N!l02 4 6 ,.2 
~211246 ('I0~0"'Z ~AI. T 
"'P2'0 r0"'252 ,.2 
lI~.'2'2 C'0:Ji31'10 H"~ T 
"'21:l2~4 1"021256 ,.2 
"'0il2'6 2'00 iIJ f"" "'AI. T 
"li.l260 "'00262 ,·Z 
l'IiIl'l2c>2 ~"~iIl"''' HA\.T 

""'2('. ~0n66 ,.2 

"J:'~"'6 i"il"'0~" "'AI. T 
1'10,l.j1/iJ ""~272 ,~2 

;'.l~~72 ~1l\'!0[J'~ "'''I. T 
'J"'~~ 7~ ""''''.1170 •• ;1 

"ll".!,,~ ~llh~iI"·" "'''loT 
"0:1 IJ~Ql """'3,'2 ,+2 
~'''-'.n~2 rll"Hli'lIO "'AI. T 
C!".'J',H ~iIJ"'J06 , ·2 
"",lJ.lO .'iIJ.'lIO~0 HALT 
11.., 1.110 rI2lJ.Hi? ,.2 
~'J:lJ12 "0~k1210 ~Al. T 
".,.1.114 :-i'~316 ,.z 
.'J '.ll() ("",~~~0 ~AI.T 

1'.!I:'Joli/i r0~Jn ,.z 
~.,1,' J" 2 ("0.'1~"Hl ~AI. T 
",1:'.1/4 \'I/It'lJ;>6 , .2 
.~.~.~Jl~ ""'''0''0 ""loT 
"J.'3.1i/l i'I,,:lj.12 ,.'1 
~'~'l1 J" l "'''',",,'N! \oj AI. T 
"LI.' j 14 "i/l"J~. ,.1 
(1\1:'$.1. "lttN'h'l.l ~AI. T 

.'1' '.l." 1'1111",). ~ , .1 

.'J ".l ~ 01 ""','0"" ""loT 
,'''.'.1''. .~".lj4. ,-Z 
",l'l4o f'"l.I0t'1l! 1",,1. T 

""'-Pi/! ,',Hll"l ,+2 
.'.1 '.l~2 ;''''IIID~I!I ""I. T 
JJ,'J'. t'1/I~J!" , .2 
.l"'~J'6 "i3~0(,!0 ""I. T 
;J;J~3~0 r~n62 ,.2 
"".1.102 "ilI1l0~0 "'AI.T 
~'.'.~J~. "llJJ66 , .2 
"J.' J06 "0Ql0?11l ~AI.T 
1l.!!;l:S11!1 ?011J72 ,.2 



w""lilC-l1-~Ci\~A-A P'1PU/2".11/.' SXT I'.~r HST MACY11,6U 11-rC8.71 ;'>3,H PACI:" 
:;C.IIC.,AA 

"1I!~j1, 

I!J~H. 

"",'jlf, 

ii0:'!~11!0 

0IH'I2~1I: 

001ll"0 
00Hl"2 
~Z1~'~6 
0011.'12 
"il 1 oIJ;!" 
""1.,,26 
""'10 J 0 

1o!0UP6 
i'l,;1,;40 
lI';lJ~ 4 
1'l~1",046 

1l.!1.<I:'C 
I'IJ1Jn 
ll"lJ~4 

0:l1"!>6 

001060 
~;'1"<>2 
"~HJ6 4 
;'01,,06 
"",1" 7., 
1lt11J72 
""'1.176 
11.311"'''' 

iIl;l1l"2 
I!J11~4 

""'111" 
IldU12 
0111114 
lII"U16 

Ql2I1lUl 
1112111"2 
0;lU"· 
"Jl1:>6 
Io!JUJi/l 

"~t 1·\~ 
(.'I;ltJ.·1,r, 
• ~ .. 1 .1 oil "'~ 
~, .~ .11 '1 t 

1'''11' " 
1~.! 11 ~" 
l\"1l~6 

Vl'H"I/I:'1/I 
1'01'1J16 

'''",'''~~ 
~0t1/l70 

"'0;>1167 

?f/!P!.ll"0 
"1/I02~0 
;'00167 
r"ll1::l~ 
;1""'01>10 
9105067 
~127"6 
?167H 
~321:'!7 
I'014?lJ 
113737 

:'110701 
;'li7~ro 

M.H"277 
111113,l51/1 
~'iJ4n'iJ 
?057i1'0 
1'01401 
1i'0 I!I III 00 

"1"'701 
~0'0:>0 
""025' 
;'100270 
:>'067:'0 
('Z"'~?' 
1'014"'1 
1'1,1"1111'''0 

"'U7"'1 ''In,,,, 
:'0Ic1l'0 
C'1Il67,'1/I 
11.1 0 il"" 2-
!"0;401'l14 

'1071':1 
PI/J5l/lee 
~00211/1 

(1'06771/1 
UHHP1 

:'1a17~1 
;'k!'il:>I! 
~lno 
... .!~ 1:"~ 
"t~~~7 

""1 ~ "1 
"iIl00~1il 

~II:UJ4 

ili005?6 

117772 
:12':15:00 
177762 177510 
r,0\'J4~Z 177,7'" 

177510 177710 

171717 

1"77:0 

177711 

177171 

177711 

Io!AL, T 
, .1 
IoIAL, T 

, .fI 

oJ"" 

:r£STI%~ 

I eNT I 
SUIIT I 
aCG I 'II 

, T[ST 

.HST 

, TeST 

,TrS T 

I'fST 

• '200 
JMP 
,'11'):'0 
I 
CI,R 
~UV 

MOV 
AIT 
"I~a 
MOVa 

THAT WM!:" 
'1cnl'( 
MUV 
5eC 
CL.N 
''iXT 
T) T 
ALQ 

"I. T 

THA T WHE:~ 

SCOPE 
CL,~ 

cec 
SEN 
!;XT 
CMP 
~ta 
wI. T 

THl r N I ~ 
SCOPl 
MOV 
CL.N 
SH 
"PI. 
loll. T 

THAT N I!I 
"COP[ 
CL.R 
stH 
5n 
8MI 

T.,IT SIGN 
~CO"f 

r~" 
MOV 
,k T 
rl'1P 
f1t.0 
IoIL,T 

UT" 

HART 

,PASO; COUNT 
ICNT iCLEAR PASS COUNT 
.STI<PTR,V,6 ,sn S·ACI{ P::JINTER 
ICNT."·:JI::iPLAV ,J!srL.AY PASS COUNT 
1li400"*S~R II.OA1 MIC:lO AREAl< R(GISTER, 
, ·10 I a~A'!CI.! I r NOT 
... 5\;1'1, ".UilI1CAI< II.r.A'l MIC"" BRCAI( WITH S~0.7 

N IS CI.EAR S~T CL(AR'> THE O .. STINATloN 

.. t,OeST 
• srr J.L.L. CO'jDlTlON coors 
.CLlAA N 

OLST I O'Tr Nr. r; [l IT C 0) INToorSTPJHION 
OOT !JnT!"lTIONI'1l' 
,+. 

,0rST!t'JATI0"l OTH£R TH.N ~ 

N 15 SET TwAr SXT ~£TS AL.L 81 T5 IN THE erST INATION 

OE:ST 
I C:L(~11 AL.L CONOTION COOES 
, SrT N 

OEST IEwTn"., N gil t 1 ) INTO OF:STI'-IHION 
OI:Si"-l ,0 I:J 4i.L. 3PS SET 11'-1 O(ST INATION 
, .. 

I orST! ~AT P"l OTHrR TWAN 117711 

eL.l A"I ArT(fl C;XT tXT(':J~ ;, Is INTO THE DESTINATION 

."l,O[~T 

01:51 
, .. 
SI: ' ArT[1> 

O[ST 

OEST 
,.4 

Dt !'IT 
'-1 ... 2 
OlH 
or~T "-1 
, .. 

~~T r .. ,. E: ·;Dr:; !I<; 1"'''0 TIoII: O£S1['dTION 



"A 1'1'( =-l1-:JCK a ... P::;P11.1~'-11/H 5)(T tf,r'" -[$T .... Cvll , 6216 1 ?rrs_n 2:- •• 6 "AGE 6 
:CKilH 

J -;:5T THAT 5 I (IN EXTENO' PROPERI. Y 4rT(R , "1:lV( INSTRuCT 10" !N CLE.Hq 
r;:0116111 ~U7!'1 ~COf'( 

~Jlle2 ;~1271'111 17"11 MOV .-1,O[5T 
"~llo6 ~12767 t"(I~l:'Illl1l 171774 t'ov .0, ,.2 

"' ..... 11 74 ~1!I67l1fJ SXT O[ST 
~~ 117 e f'2PlJ27 11I11I~"Pl0 CHP O[ST, '" 
t'~12t~2 ::11114"'1 8£;0 • _4 

"J12~4 o r.H'1lI t'l0 foiL. T 

; TEST T.,U SIC'> rxTEND~ C>ROPERL Y IF'TER VARIO~S 8YrE ! NST"UCT! O!JS 
,'JOTE I Tf.I(S( H.STS MUST ~E "UN SOUE"T t HI. v nil TEMP « 'E"P.2 MuST 
, BE MANU;I.L.Y L.DA:J[D ':lE,~q[ SrA~T!~G TH': TEST.HlE C~MMENT AT THE 8EG-
o INNING or THE TEST s,o,,~ C:"EN-S :Jr' 'P'P & TF~P.2, 

, , r E"'P .1l • ( TE MP ) I , TE ".? .31, , TEHP.21 
~l12;l6 :0"5"('1,,, CI.R O[ST ,1.11707 
~l12!iil /I1/!5~61 :,,,3226 CL.R T[MP ,J,ZI?l 
~~12H 10'51~1 2021223 COt'S T[MP-l ,-i."'/'.' 
"ll {ell ~0!f)7?~ SXT D[ST 
~.:t~n :'I~21?" 177777 CM" '-l.D(~T 
I',~! ll6 ~lil"!>'1 ALa , .. 
1'.)1 ~j" e"'~l1Ie~ HI.1 ,(~~"'R : ~! ~" lxT(ND r.1 L fO "'loU 
"'H~$O: "'l'HPIl ~COP£, 

"'J12H (1)"'5111"'111 C~R OEST ,-i. ~I r,' 
~~l12J6 1215367 01110200 0(C8 TEMP ,.1.-111,' 
I'~ 1242 ~1l67r0 SXT OEST 
~J1244 ('227110 111717 CM~ '-I,.OEST 
~Zl,':! ""14etl. BE.O ._4 
"J1252 ~0~0C'10 ~1. T 'EIlR~R I SIC', ~ i '!' £: '- r A! l.EO , Nail 

IlZ12'" 211<17~1 SCOPE 

0;:12~6 :'11150;"1/.1 CI.R O[ST '-1,-11111 
II'J12bIJ 156761 "212157 :!0IH511 '3158 TE:HP"l. TEHI>+2 ,·1.-1/7 •• 1 
''J12 0 6 ('1116121/.1 SXT O(ST 
<'Z1271:1 r2:?7ZI/1 177717 CHP "1,O[~T 
ilZ12 7 4 l>."14el 8[0 ,·4 
;,.,1276 ('''''''0" \of I. T I Eq~~R! S! C"l [XTEN!) F'A ILED I NOO 
"llU:!i21 0107el SCOPE 

"tU2J2 .~051/l~0 CL.R O[ST ,-1,-1/1,.1 
11~1.H'4 116767 ~0013" "''''''133 ~OVCl TEMP.2. TC~P+~ ,-1,-1/-1,-1 
~J1J12 '''67~0 SXT OEST 
:':!U14 ~)227~0 1717'17 CMP "·1.0(~T 

1.213'" :>10114"'1 SlO •• 4 
11~U(!2 ?1112J0"" HL. T 1 ~"A'R! S U; t~ EXTEND rAll.l'O (Nat) 

~Z1.l24 ?1~7~1 SCOPE 

f'oH3?6 ;~l27(lO" 177771 I'<OV .-l,OE:;T ,-i,-li-l,-l 
~~1JJ2 146761 ~~;\H'5 1<l"0H'~ elles TE.MP.l. TEM"+~ 1-1,-1/111.·1 
"lU~" :':1l6H'~ SXT OlST 
Vl~lj42 ?21~n" 1ST OEST 
1';'1.5 4 4 :>214 01 1 S£Q 

,_. 
"2113 4 6 ~00111:1li1l loll. T I [ClReR: S!Go,; f;lCT[ND F'AILED C r-Ial!ll 

"Al'i:1(C-1l-JCK3A-A PjPU/25-1l/45 SXT 1/0,;' nST ".011,606 17-rr9-72 Z~I'6 "AGE 
~:Ki:jU 

"JU'" 1l107~1 

1'~lJ')2 .lln~0 

""''''6 "'IoI"Z6l 
IIJl.l6:/l 1" ... ,67 
"'11 JO" rI067~" 
~~1 .11>6 Cl"~7?'0 

""'!J1" '1'''14''1 
II,'l,P2 :>'1010111"'0 
IIlU'. ~ll1l""l 

"01376 0l12H'1l 
1Il1114"2 105267 
~Z14"6 r:l67(!11l 
Iol" 1410 ~057"'0 
1Il<l\412 "'''142'1 
~~1414 tll1lllll1l"" 
~"1416 0101~1 

"<11420 ~127~0 

~'1114" .. 1 ill' 11', 7 
Illn4.!0 £"0"71'10 
VI ,It 4 I:.' 111101'''''''' 
",'14 ' .. .''''14 ~4 
w'.~ \ .. , 4 ~I/lIIMIIil 
(0 ~ 1 4" ~1 I" 11' "'1 
<'" 14·01 t""'I'IIo!i'l1Q 

~folt4.~ 

""1 ~'6 1110701 
~ ~ :. «', i? ~1~7~0 171717 

'·4 : ~ I· < ~ " "I ~ 
., \4 6 :'~ ~ 7(':0 
!J140~ 7"'14"'1 
0"14 0 2 "00"~0 

1Il;:14~4 e127~1 
1'1;)1406 !'1Il5~;o~ 

;';:lH" ~",e2~l 
,";Jl472 :'''6n~J 
'1"~ 14 7. ?"1~~1 
1'I~1416 1'1111001"0 

11," ~ ~l~ l'l'~ ,,'1 
·'.'1";,',.' "101.", 1 
~, .~ 1 ..... '. l' .. 11'./u·" 
~ J I .~.~ t. 1"\;1"1 
~1.1 t , 1 ~1 V"'.~" ,'e 

1. 'If' I" 

SCOPE 

1'<0 V 

5LC 
.UCIl 
SX T 
noT 
f!La 
~1. T 
SCOPE 

~OV 

I NCB 
SXT 
TST 
Bf.a 
I"L.T 
SCOPE 

I'OV 
CO'111 
'1KT 
nT 
III'l 
>lL.T 
", (. 111~ t 

.-l.OC:'T 

TEM"·l 
O(ST 
OEST 

••• 

"1.0[ST 
T[MP 
O[ST 
OEST 
,_4 

"1,O('T 
HMP"2 
O[ST 
Den 
u 

,-i, -1/111 •• 1 
1 srr CAR~'" 
I;J,-t/~. -1 

,ERR"" ! S! GN ExT [I,:) rAIU"O 

'0;-1/~.-1 
':'.0/0,.1 

'E:I:IRtiR I S I G'I e:xTE:N:l ; A IU:O 

,,,, ill I" .-1 
,111,0/0,111 

'lIIH~HI !. I r. f</ l n f r. rA I LI '1 

, il. ',! r I" T t III TIS ~ l T AI T lfi ~ X t UTE'; LJ 5 B I 5 
TI.l :;COI-'I. 

I C' ... f. ,11 t~ 

(Noe) 

I N-e) 

(l'hllll 

, E v Tr " ' 'I 9 IT r ~) I", • J .: C, ~ I 'I" ION 
,ijo",C" IF' i: I S SET 
,t "'~T SET ArHH JI S WERE EXTE"'OED 

nc'~r THAT i! 81r IS CL.l.l.R .rTEP 'iXT [XTE~:lS l'S 
SCOPE 
CI.R OEST 
'iE'" 
~XT ':l~ST 

flNE •• 4 
~L. T 

-,erq·, 
I I r 
'. _ T 

I'll " 
111.. 1 

01.'11 
, .~ 

I'd .'1' ~"1. Cl'lllnlTlnlj cnllrs 
I I r! I ~j" ~. I r. N 
1.1"",:" If c't<"~ I~ r:Lr.,. 
'I.k~"'" ,.iHIV ~I.T 

'H~T ",., ]Ht cAfHlr iJIT I~ u'jr .... '1r.l~ ',y SWT (C·~,N.ll 

j 



'" A I"~E C-ll-0C0(3 '-A P::Pl1It5.1l/~5 5Xf I>;C;· TES~ "'Acnl,6~6 1"-rr9-n 2~IH "ACt e 
:CJ(bU 

"lI1 ;12 1'107"1 SCOPE 
~J!l '>14 :>,";'I"~7 CCC 
~ ... t',1 f. ",Hl.r71D 5tH ,:.16. tj-1 
~'ll .... \'1 "1, .. '''0 ~1T rlru t l , 1 r r, "': '; t r. ,~ 
",ll';~ .. '''Hl~l ,.1;'- •• 4 ,,,""1(,,4 I r (1",1 ,( I' CL. [An 

·~.H ... '4 ('lo1lli1U"1D "L,f ,l)"""'"1 r.,ltlf¥ '.IT 

If t ~ T T I,. I TIlt (; "tHY biT I ~ lJ'ir~'Hjr,ll'l '1'1' \ If 1 ,r.1. II.e I 

111011;0:'0 "1101101 :)(;OPl 

"'''1 ~31il ,. ill il 257 r(;C 
1101 ~~~ 1'100261 SEC le-l,N-1il 
io1lil)H ""1670111 SKT 0(5T ,O'TI:,..' 51rN 
1iI",1~J6 1034"'1 Bci , .. ,aQA'IC~ I r CARRY IS SET 
11101,40 "'iIlQlill(ilill 141. T I CIlRrk I CAf.lkV CI..r. ... A(O 

I TEST THAT CARll,!, IS UNCHANC(D AY SltT ,~ .1,Jij-ll 

1l"1~42 "10701 SCOPE 
""1~44 "0:11277 sec iC-l,N-l 

"'''15 46 ClI1II671'0 S)(T 0[9T 'El(TrN~ SIGN 
"015)0 103401 BeS ,." 1i3I1A~!CW Ir CARRY SrT 

"'015~2 11'001110" 141. T ,£:t:1ROk I CARRV CLEAR[D 

I TEST THAT THE V BIT I~ CLr.:<E:l D,y SltT IV_",Neilll 

""1554 rl10701 SCOPE 
0"15~6 "'01112'7 ecc I V-Z, N-ll 
"01.~60 3U7U 5XT OEST ,ExH''''"' SIC~ 
!Hll~e2 te2e~1 ave ,~4 J a~.;'Jc"" if 'oj I ~ Ci.EU 
"Zl~64 :>I01hH'!0 HI. T ,(RRORI V S[ T 

, Tr~T THAT v D I':L.(A~('J IlY 511' I Ve"', "lei) 

""1"". "1117~1 "(;01'1: 
~'lIl :d" :'~"'J" r.ee 
I6.H~1,t ~'~I'I ,(10 .LN 'V.~. II-I 
" .It ~,~ ~'ID"H'ID ~ •• T n( !IT ,t ~ Tr'j~ ~Ir.,.. 

II,H~'f, 1"'/"'~1 BYr. ,.4 J IJfi.·'Cw 1:) V I' CI.I:A" 

1';51O"1ol "' .. ".",,'" HI.T ,lAWOHI V ~LT 

, HST THAT V I ~ CL,lAHlfJ flY S~T IV o b'lel1') 

""lbl'l2 1'11(17(')1 'lCOP[ 

~"16"'4 "''''''217 5CC 

""16"6 ~011250 CI.N IC-l,N'iIl 
~.!I161" 2'06700 5xT O[ST l(lITn .. ~ SIGN 
UJ1612 102;011'1 Rve:: , .. ,BI'l."NCM If V IS CL.EAR 
0.!11614 "'''''''l'!0 141. T 'E"R~R I V SET 

~AI~rE:::.l1.uClOhA P~Pl1/Z'-ll/H SXT I'iS" reST "'cvn,u, 17~rr.II." n,'. 'ACI: 
~ C." AA 

, -CST THAT V 15 C~( .11(0 BY sxT Ir.i ... ·{) 
:111616 (111'701 seOpt 
"'.!I 16<'" ~~1I277 SCI", i V; l • ~".l 
:.1ODlbl2 ~"'67"'r/I S)(T O[ST ,(~rrN'l SIGN 
"01624 1 III 2i11l!l RVe ,.4 I sq.':C'" If V 1<; CLEAR 
~01626 1'1000"'0 HI. T ,(IIQtR! V RE"1AINEO SET 

IlIIIlJllfll7 CE Sr.", 
IT l S r T.""T SIC" Ot('IOS INTO R7 (Na0) " 

:'U6J0 rtl"lll71111 S(;OPl 
~01.6.ll "002'7 cec ,N.iIl 
:1IH6J~ ('06707 SICT O[5T ,(YH"Nr' f' I ~ I''iTO TOlE PC 
"016.16 ".,01110111 wl.T ,E""H'R! PC S'"'OUL.OIV( CON£ 
"n6~QI rl1Je402 S XT011 AN "100[67 

1'11111642 DESTO • 

"0164 4 •••• 2 
il"16~4 ri/J 0111 0r/1 I jJ( 5 T I 1'1 

, TeST O('iTINATlo'l HOO[ 67 
"Ut. 4 6 :>10'01 "00[6" <;CO,,£ 
~0tb'QI :"0'SQJ6? 177766 CI.A 0f:5T 
02116'4 :'1iI"I2711l SE.N isrr N 
"Jt6'6 ,'i167ft7 17176111 SICT OI:ST ,OT(NO 115 INTO Of:ST 
l!"'loo2 .'267?7 177754 177777 eM" 01:5T,,-1 ,Ol::! liS EXTEND 
;'310 7111 "!lJ14l"1 Bta ,.4 
001b 72 ~111"'0"0 I4I.T 11'5 fAIL[O TO EXT£ND 

I TEST OE~!lNATION 1100E 27 
0:J167~ :'107('11 SCOPE 
"01676 ;-0511167 0111:!!1Il0' C~R 110D£27 
"iHnz "0"'21111 ~EN ISrT N 

TO III 

~;H 7;14 'l'i/J6P7 !iKT ,71. , [It TrN!'l 11 ~ INTO NF:XT LOCATION 
:,/ 1 ,\.~ ~""I/l"~ .1, . I ~ I I 

., ;' 1 I I ~, ':'1."'" IP1?t; 1 Y '1" r ..... MOflU7,,'-1 ,01 J liS II Tr Nn 

.',:1,'1" '\114111 III.'J , ., 
~'\ Ito' 1 I r' ~ .. "I.JllI,alII '"'~ f 

,11',1 'It ~ ! III. T I til/ "'(jll~ 17 
L-t .. -11 7.: ~ .'140l

'
1 !>flWt 

.. 1.:1/.:" ,'12 J II 117'''' ~ .. , l. 0 ~.: "uv '-1, .,OU T 
"'iill.n~ "IolIl<~~ C~,.. I CLOR N 
.1 ~~ 1 1,545 .'L16737 ~'ilH.2 s. T ,*O(5T IlwHN'l go/5 
J~114." .'lJ 721 t'I"10.~ "l/li'lllr:IIl CMP uOt.,ST •• 0 IJ!J 015 lHf:NO 
L111l1 7 ~ 0 .'1'14 "1 RCO , .. 
"",17'3 ""001"0 HI. T 

f nST OESqNAT ION "'OOE 77 
"'''11~2 ~l('J7"ll scapI: 
1'~11'4 "12H7 ~0104. 171660 .. uv '1 0(5T, OEST 
~Z17b2 712777 177777 17765( ~ov h1, 'D~ST 
0""'17' ~ q''''2 Q!l rt. N 

;J2177 2 :'06777 1776.' SXT 'OEST 
In?76 "Z7?n 1770Ail ~iHl"~0 C,",P IOEST,'" 
~~2~~4 :'1Il1H"1 REQ ,.4 

'--; 
f 



'11 \;,EC-ll·:JCIO ....... P:Pl1/25-11/ 4 5 SXT 1\"," -;:S" I'lCVU , 6U 17·rE:9.n 2:< 1 '6 "lCE 1~ 

'CI(ClU 

""2"~6 "'rlJllrIJU ~1. T 

, "'=51 ::lEST INlT ION MOOE 1 
0:l2Jlll C11:'17?1 SCOPE 

"'2?H2 ~127?" 210232i11 "OV 'MOoEl,""" 
~a~16 ~"5i!1?2 C'I. R "2 
;1Zl~'111 r.1II(l261 SlC 
"3?tn "~"o?2 'lIiC lIZ 
;1t2J~. C'06711il SXT till) 
ilJ2,P6 ~22H7 171777 A0026~ c"'P '-1, "'00£:1 
Iil~ ?"'~ .. "014:1'1 8£0 I·' 
l!iD2"'6 f'iIllAUIi HI. T ,ERIHIRI I ~CORRrf;T ~tSUI. T 

,":(,ST OE<;TIN"'TlO~ MOO(2 

~Z'J41/l '1~7P,1 SCOPl 
~a"42 ~"5;zJ.6 CI.R .(6) ,srr UP STlCI': II I TH IN(IoI/ S fA TU! 

iIl:?\J 4 4 0'127 46 002"56 HOV 't10DI:2, -(6) ,l"JD l"lEWI PC 

:ln~:>" "'127::2 Illl2320 I~ClV ,MODE 1. 712 
"'22;):>4 0111''''0:'2 RTI 
0e2~~6 ~"67?2 1'0:)£21 SXT (2" 
.l;;?~o0 ""'5767 (.101123 4 T:'T MOO(1 
i<lZ2;l64 e014el BEQ I·' 
"'~n60 ;Ii"O'''?0 ~I.T • E~R"R! p~:::oRrCT RESUI. T 

IlZ2" 70 :'122702 002322 CHP '1100[1·2."2 J CIoIE.CK AUTO·I"c~EM!:NT 

"~2J74 1'.,1401 aEO I·· 
"'~2;Pb 0",,,,,30 ~I.T iEIlR.,RI Aura I ~;~P["IENT rAll,;EO 

I 1(S T OE'!! I NA TI ON MoDE 

I1IZ21"" ~107"1 SCOpE 
0nl~2 ~12H7 2102322 ::l01il21 III HIJV .",000, MOOl!:l 

i'~211" Jl27~2 21"2320 ~OV 'MOD[1,"Z 
Ilnl14 1'''22'" SEN 
"l211o :'''6732 SXT '12)· 
~221/" ('22761 177177 00211 ,~ C"IP "'1 ,"'00E3 
0"2126 (>"14~1 SEQ ••• 
0t21JIII 00"""" ~I.T Ji:RR~RI I N::OIlRECT RESUI. T 

,TEST OESTlNArto~ MODE 

e<~?132 ~1"7~1 SCOPE 

"n134 "12n3 "~23"2 "OV ,MODE 3 "'3 
IlJ?14" :'12767 t77711 III,H1152 I'DV , ,1, "I00El 

:ln1 4 6 :'1"5,,67 I1IZil15" CI.R MOO(3 

IOJ21'2 i'l0/> 7 4 3 SXT • (:3) 

~,:7.1'4 1"1Il5767 ""014,, TST MODEl 
"l7161'l ?"14r:l A£.Q ,.4 

~';J '162 ""11'0:"'0 IolL,T • E"R"'l1 I NCO'lR(CT ~(SUI.T 

"Ul~4 ~;'~ 7:'J ~07l20 I"HI' .MOOIJ-2, Xl 1::>'( r~ lUTo·,tCRrl'(NT 

fl/J 1/91 "''' 1.11 1 
1110 ,.4 

~"2112 ~".H'''0 HL,T , ("~~, .. ~uTo·urCR('1(NT r AIL[O 

JT!:lIiT Dl!-,!INlTION MODl 

('~ /1 1• :'11"11111 SCOPE 

IlJ21 76 Ill27"7 e~2j2" "ir!"u.~ MOV ,MOO£1.MOO£3 
filo .,'JJI'" <lI' :;71AoI tII,"~j" 1'10',1 IIIMoon·2,"" 

~AI~jEC.1l~DCK3 .... '" P~p11/25·11/45 SXT INS· nST I'ACY11 , 61l6 17-rEa-n 2:51.0 PACE: 11 
:J:l<tlU 

:l2l2211il 
~~?2l2 
~.,n14 

:!J22~2 
<'kl2224 
~2122?6 

002232 
11212234 

1l0n~o 
11111 N 41'1 
L'i'I /,' 4 ~ 
.~~'.' .. I ii, 0 
"i1l.'.!". 
"02-". 

"'2I22b0 
~"2262 
"022 10 
1"212274 
"023,'2 
\""'23~6 
0212312 
:I~2314 

1""2316 
I1:'I23'" 
l-I2I ?J 72 

~11.'.' ~ , .. 

l'.1.' 1''-

k'il.1 _~ j -.:) 

k11o.1 ~l .~ ~;;, 

U"'2J~4 

:'J! jl.o 

" ~~.~ 5 "2 
.1.'.~ -i.' I.~' 
.',~ ~ 4:" 2 
..I,' !4,'6 
"02412 
.1;!1:!4H 

"'00270 
:"1116754 
~22767 

"'31",,'1 
?""01"0 
~227~4 

"ill14"'" 
"0001'1" 

1"1"'71'11 
"l17r" 
"tD"'~; 
1,,,'>,A7 
0tD1.I'1 

"''''I'II!!I'I' 
('11"'71'11 
~1?H7 
~127('·. 

:."12767 
~1Il6774 

""5767 
('01401 
1"00":'0 
:'0"'4:1'2 
r0~Il"''' 
1'0"'"~0 

:1""'1 
'1-' 1 ~ 7 
•• If ~~ to'" , 

,'Jr, I~ 7 

.'':,' n'" 
:- J314~· . 
? ;"10 ~~ L 

:'1:l7~1 
"1~7q 
:"1?7:'2 
~ 1:' 167 
?';o712 
~167~~ 

.'.:?: ,'0 
r31~:-1 
:--O~~t'?,~ 

177777 

"HI'~311 
177776 ",,,.',,,.4 

117717 
117770 
",1/12320 
002332 
"'0301116 

117777 
~~23;>t 

!'I~Il:ll:l3 

17-'/·'.4 

111732 

l'~3a 

SEN 
5XT 
CHP 
REO 
~I.T 
C~p 

BE:O 
1>(1. T 

,.( "') 

'-1, "I00E:1 
,.4 

,TeST OE'ITINATION 1'1001; 6 
"lCoPt 
>1UV 'MOtltl, "., 
toT .21'1 
1)1 HOOll 
Fila ••• 
HI.T 

'HST OESTINATION MODE 
SC:OPl 
HOV '.1,MOOEI 
MOV _"1",,,4 
"OV *'100(l,MI'J0£:3 
SXT .,MOOE3.10(4) 
TST MODEl' 
8EO I •• 

loll. T 
A~ ,.6 

"":':;~ 1 J 0 
HODDI '" 

.EPR"R: I~::ORR[CT RESUI.T 
,CWU':K AUTO.1EC'l[MENT 

,ERRr'R I"COI!RECT RESUI. T 
IGO TO NEST TEST 

,T;'~,T r.O'~JITION COOlS WHfN THE orSTpl"'ION 110;)( IS NOT S 
,', .. , /- t, V·", COlD 

"~O"', 
"UV 
r.~c 
!I ~ T 
><uv 
CM~ 

HlQ 
HL, T 

''''''lc a l,v o J,C"l 
SCOPE 
"OV 
HOV 
HUV 
sxT 
HOV 
CHP 
RlO 
HL,T 

,N 1 l , l.Il , V·0,C-. 
SCOPE 

HOOll 
,.SIoI I '<II 
•• ,u 
I·' 

h1, "lODE: 1 
'MODE 1,"~ .3, PSW 
121 
PSw, "0 

", "" ,." 

.(IIROR: INeORH[CT CO'.lOI T ION coors 

J [r>ll:"!R I t r.jC:lRRECT CO'110 IT ro~ COOES 



"'Nrl rollo:)L~U'A ,,"Pll/i"ot 1/4" 'hT IN', , '(1, IIAr.nl,t1Q16 17. rr 8. 7;.> 
C~~U 

il024lll 
UlJ~)4?' 

"il!~ jill 
~a24jo 

11,,?4 4 0 
02124 4 4 
16024'.lI 
1!2124'2 

"024'4 
'H'I 2"'6 
"''';'>4b;.! 
I!~';>~ "6 
.1;>1,'4 / 4 
~"'?4 76 
~":.?;j·2 
~i!lZ,\lo 

\.'102'10 

"02512 
002514 
Il025l2 
~02524 
1102~31/l 

""25H 
1'1025..16 

0:l2540 
~"~~~4 
i'lJ1~)')i' 
;,l"~,'). 

"a~/,., 

",';"'16 
II,"') I, 
~~~ .. ~"; !~ 
I'IUfii'l0 
iIl.oil2();12 
16.l20J4 
i!~ 26'~il 

U'2~()1" 
0021112 

'lLltI 
J·II. I 111.1""1 ~ 

'·~nlJ io!~tJ,~ 
M~(Jl 1>7 i.H16411 
~TI(I'Tk • .I·';l):>IU 
n'Hu r • 177'6& 

• il~2Q16 

(RRORS DETECTED I 

,-177"'2 
?",'i~~7 

,'l27il7 
,'1/)6722 
~161?e 
{l227"0 
;1014°1 

(II""''''''' 
:"10'01 
i>127;oZ 
r"''50''7 
r"1;>7~ 7 
:'"",,42 
~'167:'10 
"2271"0 
('10141111 
t'I III 0""'111 

:"107"1 
~1276? 
"'111025" 
~il6?67 
?167P!0 
Z01401 

21""0"" 
?il52~1 
~2"H7 
".,14"2 
:',"'11"7 
~ 1:>71'17 
llD'IH1 
1ID0I~ 1:" 
'·1.·!7t'.( 

"1111 .... " 
... ,,4712 

r '''''2 4" 
:~ilfll2·" 
('002 4 0 
~"'3161 

110:21,,;'11 

1'102.1?1I 
171670 
I'I"~HO 

175J32 
"""Ill 1·0 

002322 
t776:U 
",;'\'1017 

1 7'214 
:'I i!l0iIJ 11 

000357 

175:U6 
175242 

17(2)4 
176210 

1742" 
,~,::I "(117 
114112 

r.~!1H!~l 

17616" 

III ~ T 
II~ T 
MU!'l~ ;! 
p~~ 

~ .. " 
TPCS" 

17!i3H' 

1":50il 

175254 

""771 
t "0 .... 

• ~.' lAo":' 

• """ ... ,,1" ~I '" ~ ",'.,. 

• P77/. 
• 117~'''' 
• 117564 

MOil 'MOU£l,1(1 
n," HOOll 
"Oil '16,PSW 
SXT (2h 
MOil PSW, XII 
CMP '111l, XII 
Bf;Q I·" ~L T 

'''''.l,Z.<l, V.", C.1 
SCOPE 
"lOY .Hoorl·2,":! 
r:t," 1100£.1 
"OV '17,PSW 
~XT 0(2) 

MOV 1'510,,,. 
CH" -11,'" 
ALO ,." 
HLT 

I TEST THAT SXT 
SCOPE 

E:xTrIfOS 0 1 S INTO 

IoIOY .357,PSW 
CLN 
sxT PSW 
MOil PSW,~ii 
Ptr.! ,.4 
HI,T 

INC ICNT 
CH" ICIIIT"-l 
IIlO DONE 
J"" fI(tl N 

O');j( ! MOY .7,T"lIur 
T~TII TI"C~" 
III'L •• 4 
MOV .,,42, ,,;t 
IH.O DONll 
J)'" 7 ,121 
~jU" 
NO" 
NOP 

OON£ll J~p STiRT 

.END 

nl~~,' • 1"'7" 
I ~NT III II! 1 1'11101 
" '~t .' 7 .H'l/ill> 
~Lti~L • loll') 11111 
~lTill 0i1l164i!1 
Tt ;lIl'Il44h 

2~1" .. ,Got 12 

,EItR'RI I ~CO"RE:C T CO,",O IT I 0..., COOES 

,(PHt'lR I I NCOUR[C T COrHlITION rOO(3 

THr "511 

.Gli r::Si i'S': CO~TC:NTS 

• I NCPE .. t:,NT PASS COUNT 

.:;0 TO OCNt If" 1~21', PAssrs CClHPL.rT(O 

• ~'Nr: "£I.L ,.Ii I T rOil THe 
I !irL.L '0 "INC, 
I '.r T Dr CT 41'i !"I:1'1tTOIl AClDI!£'IS 
.:,)1'1 "'llt' ~t T UIHI If C 4,' ,"0 
I ~rTlill'~ TO [JI CT APt:. liON It OR 
,H'Til 
, OVE"L4V 
.4 P [A 
, A"D REPEAT TEST 

f"ONL i'I"~"6i'l 

IO'~T i'I~l"~. 
"!; '"'l 'Ii rt ,- ~ t~~ 7 
<·1 All' ""1,'.12 
T( .. ,. ,1l144~ 

IJfjA(j~ • 17717" 



00".,11111 
1-1.l,'kll2 
021".,,14 

"'.l'''~6 
01il~~10 

0";'.:112 
0kl~kl14 

""~'!16 
~iIl~02" 
0!I;n~22 

0212kl24 
"'0"~26 
001030 
Ol1032 
O~:l0H 
0;?1036 
021~2140 

""D0 4 2 
M:'I044 
"",'21 4 6 
"",,,~,, 
".1 ''!:>2 
",; ''')4 
1'10'''':'0 
J~ 'J"" 
11".~ "" l 
,1",1",04 

:'21 hl~6 
.,..,:'1"'0 
rt01;J72 
"'21'2704 
"21:1076 
0<lH:'0 
0!I;!,11<'2 
:J";'1:.J4 
~.HHl6 

00a1l0 

L'l0"'0t'1" 
0000:112 
"'''01 QH'J 0 
11011<\06 
~iolOl~"'0 
0100012 
:J0~0"'0 
~roH"016 

"""'0\'1" 
011l"022 
2'0:J1'l311l 
~";l026 
"'0210~11l 
~0:a032 
2'11l00"'11l 
~00036 
20:'1000 
r00042 
"0211il:'l0 
"0"'0~6 
"11l<!0;l" 

"""~'2 
"00IoH"0 ",,,,,,,,,,,, 
0\"'""" 
00"o!~2 

"'''''' 0 L'l11l 
~I1lL'l","6 

"021101"" 
0I0:a072 
?0"",1?-" 
.,0;1076 
?02!01111l 
1'!0<J1?12 

~":l"''''0 
:"0"'1(,,6 
:'I0"02)11l 
2100112 

,TITl.E: H.l.INDE:-a.:l::I<'1B.l P')Pl1/25-11/4!5, 503 IN~T HS' 
,Nl.I~T HC,H:l,S(Q 
• L.I S T H( . 
, ABS 

ne:ST DCKl:lilA- T(ST or !'" 5:=1 !N~T"UCTION~ 
l H,E SO~ INSTIIUCTIO'! SU'lT~4rT~ r"NE 111 fROM T.,E REGIS"'Ett SPAel'IEO 
;4ND IF' THE flESUl.T IS N:JT HPO I~) TI-'E" A !'RA~CH IS HI(EII! ~o T"e: AODPESS 
; (OR NU'1PEFI Of ~ORD~' SPEClflEO, IF' THE RE:SUI.T IS " THEN rl-lE NEXT SEOUENTIAI. 
»INSTRUCTION IS EXECUTED', 

IS URT I NG PROC!:EDURE 
LOAD AOORE5S.211111l 
PH(SS liTART 
<;TAC~ I'OINT!:1I IS SrT .T "I31!l 
!1Ll.L WIL.L. HING "'fll', Tl"T 1'1 CO"lPL.E:H: 

'·1I\1EC-11-0~1<'1.i-~ P~Pl1/~f"l1/.'\ 0:0f'! 1',0;· frS' I".t:vl1,606 17-rrD." 2~1.6 'AC[ 2 
rClluHA 

0f1l:'l112 \'001/"'0 HAL. T 
[1"'11_ ""01116 .... 
""nllb i'IIl!""'''''' HAL T 
t'iP1~'" 20:1112 ,.2 
"":>122 "",:a0(!'0 HAl. T 
"":'11<1. ,'0"'126 ,.2 
ii,P126 ~0~0~~ HAl. T 
~0:113;' ""1'J132 , .2 
".,:1132 ~":l0Q10 HAl. T 
t''''''l.$4 "0"'136 ,.2 
1fl1ol:11J6 ('kl011l00 HAI"T 
illJ:>!1 4 0 ~1Il2l1"2 ,.2 
IH~:1142 "0"'0"'0 H"1. T 
"~:'I144 ~001'16 ,.1' 
t'!tI,"146 ""~/4"'0 HAL. T 

~jk1:1 1 "" ~Iilllll ~j! ,·2 
t'~,"l':l ~, fIJ 101 '" PI" HAL. T 
~.,.~ 1 .. ~ "I,hll "10 ,.:/' 
"(~;'l ')6 "111"''''''1'1 HAL T 
Ill,'" 1I"~ "ID"'16Z , .z 
1Ili/l"lb.l ~"l'!l1lfll" HAL.T 
"10111 0 4 \',,,lV'o ,.2 
L'Jl~leb ""Hh,('I0 HAL T 
~,M170 r,i3"112 • +2 
1l3~i. 72 ["13001111'1 ~"'1. T 
1Jf<l~1174 ('1Il0116 , "Z 
"~.·17b "11l0il~" IUI"T 
";J:lU0 ~1Il02~2 ,.2 
0",,'222 ro1!"'0?0 HAl. T 
"C,'2~4 :'0il21il6 , .. 2 
1)'::'2,16 ~~;l0'iJ0 "AL. T 
I:~ '211<" "00212 ,.2 
~.: • 212 1''''0~0 HAL. T 
":lIn14 ~00216 ,.2 
~. ~ • .::: 16 :-0"0~0 ~AI" T 
f.1J:·U,", ~"02n , .2 
t';,:',,"2 (,"'''0~0 HAl. T 
~,~~ ·2;'4 "~"i~b ,"1 
\'."116 :flJI'I0r0 .. AL. T 
~~ .' ...... ,~~ ~'~,. ~ I' , • .. 7 
"" •• -.I \; .·~h"Wl.'.'1 "'AI. T 
~'1 .. " ~.' 'lit ~ ..,1(' .. ~" • .. J 
10' .. ".:""1 1'v.1I'I.')"~ 'Hi,T 
~).'I ~.:" ~1 I''''''l~ , ... 3 
Ll .. 1 '.: "It .',,\1'1111'01 HAL. T 
".1 '~" ~ 1.'","'.:'46 ." 2 
~i ~1 • .! "4 0 '16.'",'", HAL, T 
"oj (~J ItI :'i/l112't ,.2 
~" ,') ~ ,'1/1.,111,'0 >UI.T 
II.! .I'. ;'''''~5 to , .. 2 

"" 2"6 r0,'0U 101 AI. T 

~" cOil ~1Il"262 ,.2 
kl.:l i16~ ?i<1il0r0 "AL. T Ij" 264 ~00266 ,.2 



·,',""11 ~-l1.iJCK.lII-A f"Pllll"-1l/4~ \Jf\ j'.H Tr:;l Io4AeVl1 , flt'" 17-rrS.n 2'1'6 PACt:3 
':'~"llhA 

1!0i'!~60 
1'1 QII"0 "'. 

r.!J:'~ '0 ('i.'I"~12 
~J ~,.{ 7 ~ (''''''''~0 
"''' '. 27 4 r~",o:?t. 
\113:1270 l''''k'I0:''0 
",,,;lJrli.'! ~{6"J02 
1/I"~J"2 !'1lII'I0"'0 
00;'J':" r00J"6 
00;'1.s~6 ~''''01'1'' 
00"J1Il :>!I!Hl!J12 
00~.512 "'''0000 
"..,".51-4 ""0316 
"..,"316 """'''''' 00::'131!0 """322 
"":'I;S<!2 """'0"" 
001"32" "00326 
00::'1326 "8"000 
00;»3';0 i'!00332 
0i.'1'3.l2 e0"0"" 
00~3.H ('01'1316 
"0(ljJ6 ""'''0!'!'' 
1II"".5~0 t'i01'13-Z 
1""'''IJ 4 2 "''''''Iol!'!'' 1'''~J44 I"""'JAII 
1'I.1~q46 "~jIIl1"0 
jII,l;lJ"~ (·"jIIl'ljl 
"',~ , j ');! t~"'#!0~~ 
lill,'.!!>" I''''III.S 'I II 
~',HIJ:>O "IIH'IIIHIJ{6 
1'I""jO~ (1,,,,,,62 
"",,:1302 ""HI","''' 
0111['0304 ['0"366 
""~J06 r0!'10"''' 
"0:1372' 1011372 
I/IrIJ;'I372 :'000f'0 
00:)374 :''':''376 
03:'376 r"00~" 

"'10701 
"'0""f''' 
171776 
171770 
17"6~ 
177;66 
177,70 
In')1~ 

i'0115~" 
?0i110"''' 
("011"'''0 

00:l12r1J" \1"0167 "'U':l16 

HAl. T I·;r 
"AI. T 
• ·2 
HAl. T 
,.2 
104'1. T 
,.2 
~AI.T 
,.2 
HAl. T 
,.2 
101.1. T 
,.2 
~AI. T 
,.2 
~'1. T 
,. 2 
H'I.T 

I·' ~'1. T 
,+2 
101'1.1' ,., 
... AI. T 

I·' ~u\"T I·) 
""1. T I·' ""1. T ,. 2 
HA4,. T 
,. 2 
~'1. T 
,.2 
HAl. T 

SCOP[-:-1071111 
HI. h ... Ai. T 
,"5101_111776 
UIII<E ,I( ·1' 7771" 
T ... r:'''·177~~4 
TPI.iUI U 71'1\6 
'hi"., "')70 
rll"PL.Pq II"" .................... *' "~1 TIlL.. 

!;T~P1R."'''''' 

I·' ,-211-
JI1P START 

'A"IDI>E~S Or PRI'lC(St;ER STATUS WORD 
11"lOI'('S ~r "lrH:' il .. O,1( nEr.I~T[R 
, A ~ ~"[ ~:. ::" T L L.I. "11 I NT( II r: ~ II 
11'lU"I~" Or T1lLPioIIIljTf." "urr,·p 
.. "lib!. ~', r I " ' . .J"',{;L' ',,, 11 rH r41 cd:' H.~ 
I A" I; til ~ ~ '; ~ t (J r ";.,,., l f r) I 'o~· L. Y III r:. 1 "i T f R 

~'AC" p"'1·~'t k·J*)J.~· ... ~ ............... • 
'1~1~1'L. ~Tlr:~ SfTTI'I~ 

~AI~:::EC·ll·0CK3El-' P:iPl1/2~-1l/45 seQ !'wr ~[5T ",.cv11 , 1106 17-rrB.n 2~146 ".CE: 4 
~CI(~tH 

"'ill ill '10 ,·10111121 
"'Ol'J:l~ ~""'0:'0 ! ':",T I PI 1=I'l'lH!~'i PASS COUNT 
~1 ... "1 ~ Vi 2 ,~"''>'''6 7 177772 ~ • ., T, CL,R leNT I I': 1 T I A .. II. ~ I>.~~ C:)U"lT 
('J.!lJ,'6 ;'I127:l6 NH1!>:'Iil '.,;1";, HU~ .'T";PT~.'I;~ I :orr ~T Ar:i( POI'HER ,''''1,11, ~lhn? 1 177 6i 171'7~ Mull IcrH,I"J1S"~H I;)! S"~ AY PA$<; COU"tT 
/~'J1.~ ~l- !' 327 ~ 7 ;'Ja::~4~2 ! n~'~ Itp .4",;,),.' ~j.iR ,I. (lAr! M ICI10 qiil ~Io( REGI~TrRt 
L101J.!6 rl/l14J13 fllQ ,·11/1 
L1"U.l0 11J737 177"0 1"770 "OVB •• 510" ,.,IJI)"C AK I I. 0 AI'! "I :1<0 flRr AI( REG W 1 T~ sP"~? 

, Tl S T THAT SOB DOES NOT fl~A 'Ie .. w~P.1 T 04E SPEC!!' ICO R!:CISTEI! I""') OE:~E~E "ITS 
0211""6 "107"1. .~.& I ~COPE 

"i/ll"'~"" "112700 000"01 "OV *1, "0 ,I.e.o ~"·1 """1",,4~ rk'l04l'l1. fill T08 , (;0 no SOB I NSTRUCT I ON 
l!"lJ~6 l""'04l"2 all TilC 
[''''lJ~f<' "770::12 "':'IB I 508 "2, 1-2 I sell SIoIOUUl NOT OR ANCH 
""1.P2 1'111J""1l'1 BII a" , GO TO NEXT TEST 
0211""~~ '''''0I!J'''' 'JCr H\, T r EIlROR soa BR.NCHEO 

J "E S T • HAT 508 8RA"lCHE;; wHrN FI~ "'ECQIlES NECU!VE', 
021121'6 (11111701 'r 1 A I SCOPE 
"''''U60 "'0'5000 CI.R "" ""1"'~2 :'IIJI"~I'I!'l RH HB ,CO ~O SOB 1 NST~UCT I ON L1ilJHI .... .'200:>1 177777 flU, eM;> 11;0, '-1 "lAS R~ DECREMf:"lTEO' JlI,,1k,,'" 1'014". BLO T2' 
~'LlJ1iII12 l'UIIIQlIII .. ~T IlRR(1R I ~'OR r A II.ED TO O(CROIFNT Rill ",' 1.". ('IH!402 11" T 2A 
",'1.1 ,~ 11 11",'6 '1.11 , ~o" 'lol, T1AA , SI"8 S"OLIL:' nfUNCH 
~'''~11~~.~ 1·.!I"iII~l/l I "'i.T Il"HNI Sill) r AlI.I r TO BRANCH 

" 

., f"AT srll IlnAIljC·'C~ ~ .. ,." ~~ rors NI"T orC~Il"LNT TO ~ 
k ~ ~, 1 1 _' .:. '1 ~ 1('1 " C(l1'1 
I',' 1 1 " ~ 'lHl'i'1 ,~ ~~., _: ," .J I"UV 'J,UI 1 "".:0 
,',l Il' \\~.i·l HI! r .tH I en ro sri' 1 ... 5 THUC" ON "..1\11..' ,'kH1Hii RM TH I er TO Nt" X T H~T 
','\114 '77;1:'2 501l 

""" 1- 2 , sru !)"OLLD Ilk A~C'" 
.'11110 rillll0"1.l HI. T I£R~rR S~d r, I ~lD TO BII."CW 

! THH ~C8 DECRl:~(N'~ ~" Te r ~RCprRI. y', 
~3112" ?1IIl7?,1 'f!I,1 SCOPE 
1121122 11 ~ 7 ~ ,,;" .,~., 1 "CV *1, "I' lL.r.~ 1121 -1 
~ III ~o ': 7 70. ' T J a I SOB 1(0, TJA I S~B S~CUL.D "!OT 3RANCH 
"Z11.3~ ?~~"~2f z00~,,~ CMP "","" I DID S~B DECIlE"ENT Rill TO '" i:l211J4 ?h.~l. REQ TH 
r.;'UH 1000~0 "'I. T r sea D! 0 N~T ::lECRE'IENT R~ TO . III 

1'lL,jT • HA T 508 I:IR.~C"'E~ IoIHe", 11:< ! S OrCl'I£"EII:T(O .... 0 BEeOMrS poSITIV!:, 
1';' I , ~" ~l "'''''1 C:C""Ot" 

,',)11 12 rl27O'~ li!H'I~?" "UV '1~~('0~.,(J IL.~A~ II SU~" HUT .~EN O£C~r"1r"'TEO 
lIT rE~ 

( " p 'P 1 VE (l71717l 
" ,').1 "0 ~0('14~1 PN T .Il ,G '"' ~C ,I p. l~UCTI~N ,~.~ \ t --. ~ \" • ... tJ. tI ~ nil "'t , .. .T " i/,11 1'1,' " l 7.~:- .~ "-4!I! l;i]H ,~; . .. ~ ; ~,~ i' S~ 

~~ " ANr~ 1o' .. ' '. 1 ~. ~ 11 ~ i 1 ~~ .; ,~ i' ;il. ~ I ~,'" t1 r. 1 "" A 'leI< ,1 
'.1 

ro 0 , 



• ull "~Ec:1-11-:JCi'.3B-l P"P11/Z5-1l/.~ SOq p,'.:. "rST ",CYll, 6~6 17-r~9-7:' 2~ I H "'ACE 5 
DC)(uA A 

I ~f" f THAT SOB lJECRl~E~T<; R" pq~r>~o:~y ~HEN Rr·UUlli'! 
iI!;l1l'6 ~'l "'7:" 1 ~5'1 SC:JP£ 
'~~1116" ~lnQl0 UH" 21 1"0 "OV *100:100,:110 1 L ""A': ,,~ "1:'02;':"1 
"Jlll,. ""~~~" !H. T5B I G~ ~O 500 I<';,)TRUC-ION 
I'lJ 11,,6 "2"~n '1>11177 T5uI eMP %0. *77777 1:lID S~D orCPE"(NT R~1 

""11 / 2 rJ14(l4 flUI fb' I ~"': TO NOT !EST 
";l,174 :"1il:l0"" HI.. T , EOIl"R S;)8 01:1 \01 OECRE"I(NT RI!! 
1'''1116 rJ"4r.2 ~H T6A ,~"" TO N£XT TE. ST 
~01VIl f'77","6 T5!H !iOB ';:[IJ,T~U I Sell> Sf<OUI..0 S!lANCH 
1/!012112 "021000 HI.. T ,St"B F", I~EO TO dRANCIol 

,"EST Tl-ltT SOB INSTf{UCqON DrcoE~E~IfS "" PROPERLY 

''''llU4 ("107"1 T6&1 SCOPE 
,1;J12~6 ;'1272'1il ~77777 MOV '77777,,,~ J L~A~ p~ & R2 loll TH r"E 
I'i<l1212 C'101il02 HOV n,"2 I~AR~E~T POSITIVE "UMBER 
~"1214 ('il(l4~5 FlH T6C I ::;~ ['0 S::3 I'JSTRUCTION 
;J:/J1216 ;'1.,5302 T681 DEC :1:2 I J~cqEHENT R2 
JJ1221l ;"2"'1Il02 CHP :Clil, "2 ,R~.1l2' 

1JJ1222 ?0!1141'!i! BEC T6C J G:"' TO SG3 I'(STRUCTION 
ilWl1224 ~01c111l0" ~I.T , E"H(lR SC')B DID "lOT OECRE"ENT P"OPERI.. V 
~,H226 ?1il~4~" Sf( T74 I c;e TO NE:I;T TEST 
;l01lJe' 12'71006 T6CI SOB U, T6B I S1'!t:I 

I1£ST TI-lAT SOB OO£S NOT n,UNCH Wf<£"< n;, :;f:~E"[~'J"'S TO " '"0 1011...1.: 
It'" I T I .l.L.1.. Y ~r. 1..0.1.0£0 TO Tl>ir. LAP(;CS' PO~ITIVE NU~[1£~I. 

~~uj2 ~13Pl T7A I SCOPE 
,'212J4 ~127?" ~77777 ~OV 071n,x~ 1L,~'''1 ~;~ ! R? ",.! l""~ T~E 

.'" ~ .! ~ Ii! ;'1;'),""11 ~(JV "Ill, ,,2 I:" ,l,RC [~T pas 1· : 'Ie '<UMBeR 
":.I12~2 :""'.5J"2 OlC ,,2 
~"l <!44 ? 71"02 HBI SOB "Ill, .-2 
1Il:1J12 4 6 "'61'1002 AOO U, "2 ,R:oa"2.'" 
1'''12:>21 ?"141l1 alC ••• 
~:1J12:>2 :>01l1ll01il ~1.. T I ERRCR 

:1J2"!l0111 C·U 
"'001il~1il N.'" 

,TE:ST nuT SOB 00(5 "I0! AffECT Tf'£ CCN'PION CODES Io/HEN SOB ('::r:S NOT BR4NCloi 

0"12)4 12'1~7"1 1121&1 SCOPE 

""12'6 "1271'12 I!tl:Z001 ~OV *1,"2 
'1:ill~62 ~12H7 ~0~"~21 176 !I i2I6 "OV '''' PSW iL.el~ PSIoI 
11"ll/kl ""''''4'''2 AH TUB I y':' ")0 S03 I'<STRUC1 ION 
~1;l1~72 "'''I'!~C'I! T12!UI I>II..T , (PRr.R 503 BRANCHED 
",llt 74 r":.l'H~7 AM HOlD 
;';~11 16 !77i!:,!J T1:l<l1 SOR ~2, au ... • s~~ SUOULO "lOT BR 1 NCH 
"~l.P(l ~1"'7"" 1 1 6472 "Oil PSW, "it I GrT ~TATUS CO'!T ENTS 
:11<111.14 ?V7"" "''''''00 CMf> '0, "'" ISUTU~ a 

'" "~Ul~ 1'''14'''1 fllQ •• 4 
,lOlU10! r'''~01'''' HI.. T I (IIRr-1I STATUS WORD CHANC;rD 
t'I1ll..\14 "":12 4 11l T1001 tlOP 

(''''''011 eae.1 
l'l00~"'1 "IaN.1 

UA !P>;:)EC-1l-:lCK38-A POPl1/25-1l/ 4 5 SO~ !',5· rEST "'CV11.6:'6 17-rri3.72 Z~ 14 6 "AG( 6 :CI(1:I9. 

0iJ1J16 f'12I701 ·:141 SCOPE 

~"U"" "127('2 ~Cll"~l MOV '1, "2 
"~U24 r1276? 0<:;''''''1 1111444 .. :IV *1 I F'SW .Lr'lA" rsi.l 
"'~1J32 :'00402 SR H18 ,~t' ~O S~9 !'·JSTRUCTION 
l1l:l1J-H rl1l"0~1Il illHI OII..T I E:nR"k ~OEl BIH'jC~EO 
~"1.S..I6 "02'407 AH TUD 
~1kltJ4" (,712C03 T 11 e. !;Ofl "l,TliAA • $MtI S"OLJL "1 '10 T ARA~CM 
~~l.l42 ~16 7:>''' 1764~" MtJV PS~, 'Ill I~n s·" T u'> to'Huns 
\1~l..I'·o "~n~f!J "'~1'!"'t'l1 eMf.' .1 i X~ ~!i T A ru~ . 1 
• 'OltY;,2 ""'14"1 ALO , .4 
l'01J!>4 ~~H!J017''' ML. T 1 (rlflr'R STATu~ IJOIlO C;~ANCro 
il'illJ'6 (I'll"':.!"" T1101 ~O" 

"""'012 C-C+l 
:'i<l 01il 02 NaN+l 

0~13o" "10'''1 T12" I 5COPE 
~2113~2 ('12712 1''''''21:'11 MOV 111, "2 
{l2JUbO "12767 i1iHli<lCl2 171141"2 MOV ,2, PSW ,lOAn "SW 
(?013 '4 r004~2 RH T12E1 1(;'1 !'lO SOB INsrRUCTION 
"211376 (,"0"~0 ~12HI ~I..T I ER~('IR SOB BRANCHEO 
~014:'11il fl01H07 nH T120 
tlll14 "2 17'7'1203 T12BI SOR "2.H2A" .SN:I S'"'OUlD NOT BRANCH 
~014;l4 rHt7r.0 116J66 M()V PSW I '<Iil ,(;rT S TAT US CONTENTS 
,'i'1410 "ci'7?'1Il 1103",,2 cr'w '2, "II, ISTHI,I5 - 2 
\'",1414 1'014["1 'H. 0 , .4 
~1"tH6 rIDUO'1ll ~L T I lllHrll S T ,T U'I wOPO CHANGrD 
~'" 14 t\l r,'H'Iil C" r J. }(). NUl' 

r1D01/JU r. C. \ 
1''''1''~.1 ,,-N.t 

L1 ~114 ,," J (' 11'11111 T 1 ~ A I '!cn!,,! 
~1 " 1 .. .: • 'l?1~i "",~,,~ 1 "'UV *l.'U 
" ~: 4 ~ ,,1 :11717 ,. i~ ... : .~ j 1 7 ~. ~ 4 .lI "OV .J"'S~ ,L n,,~ 1'5101 

" . 1 ~ 'I> ",HH'1, flH T13!1 ,G'\ no SOil I '!STI<UCT I ON 
",' 1 ~ 4 ~ ?"~~i"" ." I f<I..T , EIl~r"R S08 B~A"ICHEO 
·J.'14 001 2 ,',JJ4; 7 flH T 130 
",1144~ ;'772('13 ,. ~, J ~ I sofl %2. T13AA , sea S"OUI..O NOT BR''o/CH 
1~" 1 " .,,: ~ ;'1 ~ 7:'- 17 h "j.? 4 HOV 

PSioI I'''''' , GtT S T A TUS CONTENTS 
,JJl4:>2 "V7\'''' Jl;'~ilJ CMP ';', "" ,STATUS . 3 
:'/14'>6 ~J14~1 !lEO ... 
"~1~60 "0".3,'" 011.. T I EIlR('IR STATUS 1oI0RD CIoIANC;rO 
"Zl.~2 :" "ill4" r. ') I NUP 

1"";'''"4 C.C.l 
~",11il~4 N.N+l 

~~'~1"O4 ('1'71'1 T1~AI !lCOPE 
~'" 14 0 /) ~1?7~2 "'1il~1!I\11 "'OV '1. "2 
~'JH '2 1'1,'767 MJ"",,, 1162'6 MOV .4, ,,'10/ 1 I.. ('I A" PSIJ 
"'\1 '),'1' ;'''''':'2 111-1 T 1 ~Ij , ~., ~o 5('\1l !":,rHUCT ION 
~, ~, ')"~,' "".1f11(11/J T;·\u, HL T 1 L'"U'H sr,n !lfl~'JCHln I',' 1'1.' 4 :· ... 1~r1 r ... T 140 
~1 J 1 ~.~ ~ "'1 in 114111 'W{1 \',1'''. I ~ol 1"-" f.'J(JitL n ,,')T IIIlANCH 
I~ ~, 1 ') 1 .. 1 "1 ~ It·~ tH'lAJ t1UV ,'SIoI, "til .1.' r " TAl u', rU'lTr NTS 
"',l1)14 .... I ':'\1 11 klJIol\H P1l' .. ~, "'" ,,) ,l' A TI,I~ . • 



~'I ... ~tC·ll-0CI(3~-4 POPl1I25-11/4, '109 I~S'!' aST I'IU:Yll.606 1,·rrB.?jt 2~ 1'6 PACt 7 
~Cl(df1A 

fcI:/IU21D "'014 I'l 1 IJta •• 4 
~al~n r"00t"0 "'I.' I E:lI~('IR 5 TAT U'l wO-O CIoIA'IIr;rO 
"''''t ~2~ ;"J~240 T 140 I ~tl' 

l'il""'1~ rlC·l 
"0:'10"':1 NtlN+1 

001,26 ;'101:11 THAI SCOp[ 
'~~153~ ~lnr.2 l"Ql ,,., 1'1 1 MOV -1,l12 
""t ,J~ :'1<'767 ~~l'!~~~ 176234 MO\l ." PSw i LO'" "'S~ 
I'Ol15 4 2 :-,,"402 8M Tl,e ,tie 00 503 I '1STRUCT I ON 
031,~4 ""'~iZI"" T15UI HI. T I (PR('R SOB B~'NCHE:O 
~<l1546 1'1 ""4 Il 7 9M 1150 
;lOll)'''' r77203 T15B I soa "2,115",, , S~B S"OUL.O !;OT 91HNCH 
001 )~2 :'167~" 1762;?0 I'!OV 1'5101, "0 ,cn STATUS CONTENTS 
"'il 1'::> C, ,'':27:10 <,110" .. > eM' .",,~ ISTATUS . , 
IjfU5112 0'014?11 fllO ,." 
0<11504 ""'''''''''0 "'I. T I E:RROR STATUS WORD CHAr~Cro 

"'0150 6 '0124" Tl'OI NO" 
1"""0U C·C·1 
~IH'J'io!O ~.~.1 

001,70 "111'1211 T16AI SCOl't 
"oIJ1~1:l "11'7(112 :,u;al!ll MOV ,~,U 

"'~1'7o :'1;>H7 ,'11"'0"" 176171! I'IUV ,;6,"'W i LI'IAI'I 1'51-1 
I'J16M ~",O."2 II Ii fUll I (;11 ~o snn 1"l'oTRUCTION 
Il"16fl6 :"iolQlIIJl'" T16UI ~Io T I [Rflrfl SOfl i:jRANCM[O 
Illl1011il ;'I,,,'I4P17 eN THO 
,lil1012 .';;22'3 T16BI 50B "i!, T10AA I S1'S SMOULCl NCT r.I<ANCH 
0.')1014 :"167Nl 17ilBo MOV pSIoI. XI! I ;OfT S·A TUS CONTENTS 
0.l1o:.'0 ?i.Vrlil 0'10001')6 CMP -6 , U ISHTUS 0 6 
021lb.'4 l0H"'1 PEa ,.4 
0.UoZ6 ""'00"0 "'I. T I EPRI'R S TAT us WOIlD CH'NG!:O 
"011>30 :-002'0 T1601 NOp 

:'031/117 C.C·1 
"0\J1/I37 NIN+1 

l'l2J1632 ;11<17ill1 THAI SCOPE 
0J16.H ?121:!2 r.0210l'11 "OV '1. "2 
""16 4 1Z n2767 ~l'lIl<lill7 17613111 foIOV ,,7,pSIoI 1l.('A~ Psw 
"1I1Q4/, 0I0"'.0!2 eH r119 i ~'" ~o S08 l':STRUC'i'ION 
l'I"'lb~k'I ~0~'H'1II T1HAI 1<1. T I E"R"R SDB EI~ANCI<EO 

"..,to~2 ~"'0I4~1 AN T170 
~1.Hb·'4 ;' 77~"J Ttflll ~O" ~"!T17" 1',,1""1. ~~OIlL " '.,)T nJIA"'C~ 

1'.'\'1';', ;'111 fr" 1 Hll 4 "'UV "!ow, XIl If.! 1 '.' A' u~ rUNlt.NU 
,,1,11"'_.' ·:n\~.., .''''''.'''17 rM" .7,1111 I'.'. TU' 7 
\1.11.0'.G ":.l14l'l IHO .. " 
",11 ~ '" ,'.,;lIl;11l M"T It~~nfl ~1 PU~ "'ORO OIA"I(.ro 

".' 1 0 12 "",,,,.:4i/J T 1 ?()I NOI' 
'''1ili/J20 C;,C.1 

1',"'1011" ~.N·l 

n:uo7. runl TZI!JAI 5CO~E 

~.ltc) 76 7171:'2 ~~1Il21"'1 MOV 
:~~~~5W ""1702 r12167 ~~001" 17&"60 "'Ov I L.OAO psw 

.. A I i,;:t c -1l-0CK 30-4 P::F'11/2'l·li/·5 S03 \'IST TEST "'C\'11,6"6 1,-n:a.72 2J 146 PACE: 
:":I(=,~ .. 

""171111 P'0"4~2 '''I T209 Hi'" 1')0 SC-[3 !,;STRUCT'lON 

0"1112 "'''00?0 T211lUI I<L. , , ("~~R SC[l BIlHIC~E:::J 

""1714 ('I"1Il4~7 flJoI T2"'0 
I'I,H7io "77273 TZC!B I 509 liZ, T2QlAA I S"!I S"OUL.O 1\ ;:T BRtNCH 
~1,.l17/~ ~16Pi: 17U'5Z MOV PSII. "" I c;r T ~'r." US CONT[NU 
";1\ 114 .·il~H·'" "'''Qli61e CM' -U", II" .,THU't . 10 
Ibloll1Jiol U1""'1 HLC ,.-
""171;'> 1'i6"'0'~1!1 "\. T Il"R,)~ ~T4T'J~ ~'on::l C~ANC(C 

Il;H'.14 ~'llh'il41b Y2f1'~' "lUI' 

"',,''''"? 1 C-C+1 

"""1111:1. NtlN+1 

""11H \'1"""'1 TZU I 'JCOP[ 

'''''l 74~' ri,:?7i>2 Ql0Q1;,('Ii. "'OV -1, "2 
"'.H7~~ "'l?76? "'Ii''' " 1 1 176"'2~ ~OV -ll.PS'" IL.""''' PSW 
('I;~17:>2 ~IH!'4r 2 8H Ti!1fj IC;I' ')0 see I'JSTRUCTION 
klOl17~4 :""'1'l0"'0 T21HI 1<1. T I (!!R('III SOB BR.A!;CHEO 
<l:117'6 .'''''407 I1N T210 
kl017b(l ('07121"3 TZ18 I SOB "Z, Hi"A , S1'!8 SMOUL.O NOT BR ANCH 
Ui1I17Co2 "167"" 176010 P>40V !'SW,"" Icn S T A TUS CONTENTS 
Uil17Coc> :-221e'~ 003011 CMp '11."0 ISTATU! 0 11 
0"1772 :'1014211 AEO ,+" 
(l211774 :'0""00 lolL, T 'ERROR STATUS WORD C~.NC!:C 

1101776 ?"'''240 T2101 NO' 
ri6:'11.P2 CoCH 
"0111012 NIN+i 

tlIII7."~" :"11'171'1 T224 I SCOltE 
,~ I' ;l .' .1 .!. .'l27r2 ,,0:'1"1"1 "C'" '1, ,2 
~,~!":~·o 'ln~7 ("0""'1" 17'762 "tJv '12. Psw 1L.l'lArl Psw 
\1(1! .'11 '"('I,, tl 2 ~N T l2Y , (;n '10 SC9 I'JSTRUCflON 
('.' ': 1 ~, ·.,I'IQJ(l1ll ;' l4 I "~T I£RH~R sra anANCHED 
~j~ "l,:'~ "1!l"'<l01 n~ TnO 
\1~.'J<'~ "P2"'3 T 2291 SOB ~2, T22'4 I st'la SwOUL.O NCT ARANCH 
l1~:~': 2-1 rl~'~~ 115746 MOV PSIoI, "" I ~rr s·, T US CC'JTENTS 
Itl2~.H' ~227r'~ ("0Cl12 CMP .12."" ISTATU! 0 12 
.·~2J.l4 ('ill14?1 REO ,+4 
,'.'12';: 36 ~"~~~1Il MI.T IEtR~R STATUS IIORO CMANcro 
i"'2':: 4l'l CI/ll";t41/1 12201 NOp 

~1Il"'1/I2J CaC+l 
"'0011J1J NaN.t 

~l! ~". 2 1:011"'1 T2H. , SCOP[ 
.,.P~4. 1?7r2 ~IiHl""'1 MOV '1. "2 
: i ;" ~ .! ~, ~, ln67 ~Il"~ 1 J 17'172" "OV 'l,I.PSW l~nA') psw 
~1.'I~~·,JC 16,- 4 ~ ~ AH T2)fj I ~!' "10 S~9 INSTRUCTION 
i~ .t ,I ~; f) !:1 ~"0?1I! '! 2~ l! r ~~! i r.:OH!"'R s~') O~A~;:H[: 

~, &1 :) .. " ,. 4! .HH~1 £114 T 2lu 
~. ,1 • ~ ,: f\ .. 17 2'!oJ T 2 3:J I son \2,1 i3AA IS r Ll S~O\.~n. "JeT BQ4NCH 
v" /1} • .1 1,6 l.~PIl 17'1'" • MUY ~i~: ~~ l(,rT S'ATUS CC-.TPHS 
I'} I • ' , 1'1·' .... (, 'lI,-,.,I1I •• , ,.~ .. 

I ~T~"i,;~ l~ 
• '" ~ ~c '" ,... 

\' ~1.) ,I 1 A ~11. ~ 1 '!lQ .. 
~ J:~ l.l J J"I1;'~ "I. T jt) 

IERROR 5 TAT US "OR~ C"iA~Cr.O 
,'0/1 \'2 ,\(12·~ T 2~ ~ I Nor> 

I 



uA 1"'::JEC-11-0CI<,d-A 1'=1'11/2'-11/45 50R ! ~.5 • TrS T "'ACY11, U6 17-rrS.7:> 2~1" "ACE 9 
:::I(se, 

""0,,2- CIC.1 

""0"14 NIN.1 

""21..,4 ~1"n1 '1'2441 5COF'!: 

0"~P6 :'127,'2 "''';'''2'1 "Ov '1,X2 
e1l2112 ~12767 111"" ill 4 17'6'6 '10V ·1 4 • PSW ".OA:1 F'SW 
113212", "11214;'2 Bfl T2 48 J (ie ~O SOB IIlSTRUC·1 -.' 
03;>122 

11''''''''''' 
T24UI I<L. T I EPR~" SOB 8~ANCI<EO 

~02124 "'''1114:''7 B~ T240 
Il <l?126 :17722'3 T24BI SOB ~2,T24'A , S~9 S"'OUL.O NOT BRANCH 
:JiiJ?13il "167:"" 17~642 MOV PSW, "" J Cr T STATUS CO"T(NTS 
""?134 :'I;l27~" 21""014 CMP '14, "" ,STUU'! · 14 
110:>14 " 1'014:"1 IIlO , .4 

"'11"1 4 ., 4l'il"'''~il loll. T , (1I1lr"R STU",. 0'''''0 clH'lcrD 
ll06 ~ 14" 1'11""/4,, T 24UI NUt' 

I'I"'""~' r.·r.·t 
0Alill"1' N.'l.\ 

ilH146 ~lQl71111 r2'.1" ICOPf 

"J? 1 ~I:i ~ln:,;: 0"0"~1 I10V '1,112 
,l"!l , .. :112167 flJilHl,ll' 11561" "'OV '15,1'5101 II.('IA~ P5W 
~~2162 ?161l4:"Z fjlol T2!;jj ,C;~ /'10 SOB I~STHUCTION 

"021 0 4 ~0Q!"~" T2'UI ~1. T ,(~R_rR SOB BRANCHED 
~"2106 ",,"437 BII T2'0 
:102170 ~772?3 T2'81 SUR ,,2.T25.1.A , SOB S"'OUI.O NOT 'HUNCH 
~02172 C'167:'1l 1756"''' MOV PSW, "0 ,(ifT STATUS CONT(NTS 
"2121 7 6 C'22n0 "'''''''15 CMP '1', "" ISTATUS · l' ~"22~2 ~1,H4l1 BEO ,.4 
2i:l22l4 ('''0'''''' HL. T iE:"R~R STATUS WORD CHANcro 
~02226 • r0ilZ"" T2'50' NO? 

~0""~6 CaC.1 
C'!0"" 16 NaN.1 

~02210 ''107('1 T26A' SCOPE: 
~"22~2 ('127:"2 00211:'1~1 "'011 '1, "2 
"02216 "12767 ,,"°"16 1155'2 MOV '16, PSW 11.0.1.0 PS:.I 
~"?214 VlI6:!4l2 BII T269 , C~ !"lC Sl)3 I"'STRUCt!ON 
~"2226 r"0"~0 T26UI I<L.T ,(IHH~R SOB BR"'NC~EO 

~l"a3" :>""'''''7 1'1101 T260 
""n,~2 ('172:>3 T26B I SOfi "2. TZbA" I Sr'H S"'OUI.::J NOT '1 "lA NCH 
"J~",U :"167:'0 17":56 MOV PSIoi, "" IGrT S T A TUS CONT£NTS 
\l"'~l4" "';a"',, 0"""16 CHI' '16. "0 'SUTU~ · 16 
~1~224. ~014f'1 BCQ , .4 

".,22 4 6 Pl"",,,,,,, ~I.T ,(RRrR S T A TUS iJ:JRD CIofA'JCrO 
Ll"22'0 tll!0240 T260 , NO" 

"'0"",?7 CIC.l 
0""IiI17 ,,"1'1"1 

'~"P2~2 ["10101 '!'21A1 scoP£: 
~1 J 2 2'4 "'127:'2 "'0£'!J:"1 14011 '1,U 
~";~!>0 "12761 11l0?Jl ? 11'!i10 "Oil 'l'.'"SW 'I.OA~ PSW 
I'llln~6 ~""'4"'2 RH T271:1 , ~~ ~o S~8 ! 'C', ·~!Jcr ION 
;1:/1;>2'0 ~"""?0 T27AAI lolL. T I E'IR"R ~aa BP.~L:HED 

""~<i 72 II'IIHI4:1l7 PH T21D 

~A!~a£C-ll-UCI('t;-A p:1Plln5-11/4, soe p •. ',r fEST "ACYll,()~6 17-rrl:l-7;> 2~1.' "AGe 12' 
:JC~dHA 

~1l?274 

l'J2216 
.'~;! 3'2 
"oJ? ,\.0\6 
JoJ?J10 
""2.512 

"'~2314 

":l '316 
1'~~:'3~2 

11"23.1" 
;""3,'2 
l',1).!,'O 
,'I'JJ4" 
".1' J 4 4 
l' ~1~· 14-. 
~, ~1.! j "", i4 
"o1::J"~ 
k1i.12J:>4 

011123'6 
""2360 
~,~ '.104 

"02J '2 
<l0?J74 
~~?04~~0 

(10;>4<"4 
;'llc 4:'6 
,'~ 2 411<' 
1''';'412 
1'~/.14 

""~416 

VI"?4"" 
IolJ/ • .''' 
,lJ.' • .'O 
11.~,' ... ,,. 

I'.'.''' '6 
" ,'.' ~".t 
,','.',,40 
• ": ~, .' .. '", k~ 

,'J '4"2 
.1J.' 4'" 
".:14'6 
"1l2460 

0714!11l3 
"167:>'0 1"47. 
;';':27:'0 elll1Jl' 
P'1!14"1 

~"'l"2!" 
?'rt~242l 

~02'''30 
li!iH'I0;>" 

1100030 

010nl 
('1127:'2 
rl27~7 

(l"1'~r,1 

"'16?~21 
('a7:'!" 
"'illH'4 
~I"'N"IID 
('1611141";': 
,~"~U 
",.,111\111111 
:liH124III 
",,,e"]l 
"00""1 

~10701 

1"112n2 
:'12767 
""'IH"? 
:> 16 7 ~0 
"227:"21 
~014(,4 

:l"0"~0 
~"04"2 
"'77210 
"1.l1'I!011J 
"'''0</4" 
""lI0l2 
"""'",n 
~10?"'1 
rp7"11 
!'1;" ~ 1 
'·"H'.;>? 
('l~,nll 

.I,U7"'" 
~.h."4 

?H'''''" OJ0,'. ,,~ 
~n210 

;>1""":>10 0""24" 

,'(lill~2 

,''''''''012 

, 2 '81 

"27D I 

"1-'" 

SOil 
MOV 
CMP 
~(Q 

1<1. T 
NOP 
C:.C"l 
NIN·1 

"2. TnAA 
PSW,lI" 

* 1?, "" 
•• 4 

I :~(l S"OUI.D 'JOT AR;.NCH ,(;f, ~7'C,,!t CONTENTS 
J S ";"'~ --'."'! 

.TE:ST THAT 509 DOES NO~ AP'EcT rl<E C~Nr)ITION CODES WH(N S08 BR1NCI1E:S~ 

'1'30 A I 

'!I'3~U' 

T3UAI 

01DI 

TJ;> 

TJ2UI 

TH91 

TJ201 

SCOpE 
MOV 
'10V 
~~ 
'10V 
r.MI' 
111.0 
kl.T 
tlM 
SUH 
Hi, T 
~Uf' 
C.C .. t 
NIN·l 

SCOP!: 
MOV 
~UV 

Bf.! 
'10V 
eM? 

BE :I 
~L.T 
~k 

SOA 
lolL. T 
f,jO" 
r..C+l 
'~eN +1 

~ca"r 
"'OV 
'1UV 
~11 

"IOV 
rMI' 
PI'l 
10<1. T 
AM 
SOf< 
loll. T 
NOP 

12,,,2 
• III ,PSW 
T J"B 
PSW, "111 
.at, ''0 
TJPlU 

1f2, "2 
'1, PSw 
'1'311:1 
PSW,"0 
'1, "", 
T310 

T31D 
1(2. T31AA 

'2,1(] 
'2,,,~ w 
T J<'l. 
f'SW,1(1l 
• "'.lIll 
tHO 

/1 

13n UP SOB TO BRANCI1 
II."A" (' IN1:l STA~US WORO 
J(;~ "0 S~fl INSTRUCTION 
IGrT STA TW5 .. o~u CONTL'-iT! 
,STATU" I IIJl 

'~"b ~'IUtJL.O IHUNCH 
,~t'ilj rAIL.I:O TO ttHUICH 

ISr.T UII' SOiJ TO B=lUIICI.I 
'1.04") 1 I'ITO STA'!'US ,:RD 
l(il" .,0 503 I'IS~RUCTION 
,(in s· A TUS wOR::l CONTE'!T~ 

I :;"PU<; • 

J:' US:. ~ L.:' 
I~~~ ttlkE~ T~ 

,SI'T u" ~~~ ro 'H .... 'JCH 
1i."A~ ~ I'IT~J '.TATU'i 110"0 
,';" "D Joi I'/'.TI~UCT!ON 
1(.1 T : •• A T U ~ W U fJ J C I'J N TL NT' 
I~TA1U~ • 21 

,SOB S"Olil.0 IHI~NCH 
,~rt1 "II.EO TO ti~Ai'jCI1 



"'I ,:)c C-ll·0CK 3d-A POPl1/2'-11/4' 
=,C~baA 

Soq l .... ST TEST ".CY11,UI6 11-"1:3.1<' 2~ 146 "ACE: 11 

P0r/1033 CeC·1 

1""1'1""'3 '.aN·1 

~A2~~:t "'1'''''1 1lUI ,coPt 
I/I~ 14',4 '1:" ... ",\II'"", "011 ,~, 117 , ~rT U" ',11'1 TO IllIl',CH 
Vl".:! ~ ,~. :' L" ~ 1 .~.'~',~~" j 11' .'''0 "(lv , \, ~~W 'i. ~. ~ 1',11: ~. T Al U ~ wO"O 
Lln41/, .. iJ " ~,~ 7 Hlf T.I III I ~t'! ",J ~r'l 1·I:'THiJ~TION 
11"'25"" ,'le 7.'0 17'02 'TJJUI "01/ P!Jw, "Ill , GrT STATU~ ~O~O CONTENH 
11~2'.u .'0"'0 "'ill"''''!'!! CMf' .J,lH' ,:i'ATUS e li 
I/I~ 251.l ;'0140" !lEQ T330 
~"2~1;t """''-'''1'' I1I.T I ERR(lR STATUS WORD CHANcrD 
f/J~2514 :"f/J04 "'2 IIH T330 
f/J~2516 :>77211' 'l'33B' 508 "2, T331A , S~9 SHOUL.D BRANCH 
"0250!0 rlHllll;1l0 HI. T ,508 ;·ILE:D TO BRANCH 
"U:i;(2 :"03240 ':r330, NUP 

UQ!034 C,C·1 
","erU4 !oI.N·1 

;"'2,2" "10701 1r3H, SCOPE 
"32,26 ;'11'112 00;1102'2 MOV f2. ,,2 ISrT uP StA TO BRA.NCH 
;,~~,32 :"12767 "',111;'04 17'2311 MOI/ ,4,P5W ,u"." • I "T ~ STATUS WORD 
l!0,!~~~ ?IIl:'l4"? !IN fl'!! IC;~ cc SOlj INST'IUCTION 
lIiJ2!;42 ;~16'~0 1 7'2311 T34A.l1 ,..ov PSw, '" ,(in S TAl US "",~pa CONT(NT' 
"42'~ 6 ~:nl"'kI """"'04 CMP •• , "Ill ,STATU~ 0 q 
"~2'~2 "'1Il14;'" 11(0 T340 
1I0?,H "''''''UII H\,T I [AROR STAtU'> 10101'18 C~'NC£O 
"~2"6 :'1"014"'2 AN 1340 
<1O"6,, "77210 Tl4BI SOlf '2, TlU A , St"B SIoIOVL D 'l R A ~l~ H 
"~2,t>:.! """''' ',' " MI.T dNI rAfL.Cl TO r;jn ~'.'>~ 
"~4:Jb, ,'ij02'0 U'O. IIIQP 

~"01D" CeC.1 

"""Iller., N.N"l 

002,011 :"11'17"'1 T3'i11 1COpe 
111;12,70 'l27t'12 ",0""",2 HOV '2, ,,2 , SrT UII '1Dfl TO BRA'lCH 
"0~' 7. "12767 ?l"'''''''''' , 11"174 '1UV ",I'5W , L.I'IA~ a I'lTO STATUS WORO 
;/I~20~2 :"IIHH:"7 RII TJ"~ I C~ ""0 S!:'9 ! I.!S"RUCT. ON 
"22bi" ~167~1il 1 7 '166 135uI MOV PSW, "" , err S'ATUS WORD C~NT(NT! 
"02b1 J :'~27:110 U00C' CMP ",113 ,STATU~ . 57 
0"21114 :'014:t14 BEO T:!':l 
002616 ~2I"2I"'0 ~I.T , E:~RCR 5 T ATUS 1.101'10 CHANCF:D 
00211~0 "'0:1141"2 9/1 T35:l 
""20;(2 1>77210 13591 SOB "2,THH I S"6 S'"'OULO BRHlCH 
~a2024 "'''0''?l'' ~I.T , S08 r A IL(:> TO BllANe .. 
U211?6 "'H~2·" U'OI NOli 

r01/1036 CeC.1 
"0111f/J"'6 NeN·l 

~r.uo3f11 :"lP17r'l HIlA, ~COP[ 

.h!JoJ;/ "117"" ~Il'"'''' Z 
'10V '2, ,,~ 1 :in u" ~·On TO tHUNC,", 

., .. ..,,>.\6 "l'i/l.7 ,,"I/I '" ,"0 t?~l H "VV •• ,"'1/ , Loll'" ~ I'JT~ STATU" 1010110 
,1(6/,,4. ~'" II 4;17 All TJ6~ J ~r f'!O snl, PI~TI1UCTIIjN 
~"Jo46 ,'167"'" 17'1U<I TJ6UI MOI/ /'Sk. JUt ,cr T STATU~ ~O"O CONTENT! 
~ ~lb'2 :'Ul':''IJ ~"1i"06 eM" u.". ,STATU!'; . 6J 

"'If',:(~·11-JCK38-i, P'PU/c5-n/4~ SO" : ',5' T[ S· "',CY11,bU 17·n:6-n 2'5,46 P,<;[ 12 
:: K a c( .. 

0l!'.6~6 "'1'l1411'4 8(0 T360 

''~206'' :-0~""''' IoILT j(ARCR 51ATUS liORO CI<UNCF:D 
"'no02 ;'0C!4(,,2 I>H T360 
:lOIPc.04 r7?2U T36~ I C:OB "2, TJ6AA , SOB S'<OIJLO "IIANCH 
/>,Poo(, """0"" Hi. T , S('~ fAlLD TO uPA~CH 

"'J;.to '" ""'''24" T36: 1 "uP 
l'eme3? ,-C.1 
r,,,,,,,,Pl7 'IIoN·l 

""""ol;l "1"'71"1. t.' J A I ';(;oP[ 
V':'lo ,~ ,'t:>'('12 "'10"'1 iI ",2 "'Ov ... ,111 ,';I"T U~ ";on ~o U~~'/CH 

""n.',! ,'l'J '" 7 ~1e;'''1'11 t 1'1111'''' "UV .',I'SW ,L f" A ~ . I", TO ~ T AlUC; wOl'O 
~'-.' ~ ,,- 0 ,'''''''4 ~ 1 ~H T311l I c.r "10 ~r 0 1'I~lI1UCT ION 
i<'fIl 271 ill "1 II "~1Il 17''''112 "TJ?UI "'O\' P5w, "Ill ,(;rT !. T A Tu!l wO~O CO~T[NT! 

~'J~71-4 :""l~J7'~0 "~:l1olr:7 r.111' .7; 11;' ISHTU~ . 11 
JJ~~7~J ""14214 lllQ T370 
"'''2722 ""'''0011 M\,T , (RROR STATUS WORD CwANCrO 
'\~:>724 "f/J041112 IlN T 370 
"3l726 ~772U T3181 SOB "2. T3,.. , SC'8 SI"OULD BRANCH 
Ja:.DJi/I 103,,""11 HLT I SOB ;1IL(D TO 8RANCH 
:l02732 I"t1HI24f/J T37;) , NUP 

1001l.0 CaC.l 
e-"30U ... NH 

002734 :'11"71'11 T411J1I 5COP[ 

"lJ?736 :'ln~2 "'1/l2I0",2 "OV '2. ,107. ,srT U" SOil TO a!)A';CH 
1~i/ln~2 ~1~H7 rill 1'1 ih " 11''''126 I'<UV 'Ul,P!.- ,I.I"'A "I Hl INTO STAT~S. wORD 

"ill' 1~12! :''''1'I4~7 I1H T4i18 ICit'l ~O SOB I"STRUCfION 
\1".' 1:'; "lq~kl 1 7'1010 T4"U, "Ov 1'511, "" 1 c;n ~TATU~ ..:oriO CO'jrrNT!'I 
~. ~~ ,I .' ", f. '.- ~ :) .'1 ~~ ~ ~,~ ~~ =1;!, CM" '1~, \ I.! = S'!' l T U· . Ull 
\1.11 Jr.,' ,'Ill ~114 "~Q T ""1) 
~1 ~1 f,.' 1 h ... ""'~1II0e MI.' ,l""~~ STATU' 1o'0RO C~ANcrO 
~. o· .' , . (, .~ .h~ 4 ~~ 4 Ii~ , 41'1J 
!i.'I!11.1 "IU"" 14 'lUI; ". ,40. A I j~ti S"C'lJLn "~HNC'''' 
,',' J 11l ,'':''''lID HI,T I :intJ rAJ LCD TO tlHA'/CH 
1111271. "'"l:i! ~" TH1~ I ~U" 

" ""0 4 1 r: eC.1 
rloHHl1l "IoN.1 

002176 i"107H T 41 A I SCOPE 

"21J.l'Hl ('127~2 1"0 3ill'l 2 HOV '2, "2 ,SrT U~ 509 TO BRA"C"! 
ilJ .IJ~4 ,'12767 re~~l1 17476' 1<40V f11, PS~ 'L~l ~ ~ 1 INTO STATuS WORI'l 
:lkl J.H 2 "IrHl4~7 BH T418 , ~o ,",0 SOB I"ST~VCTJON 

,'~ l';14 r'161r0 1747~6 14l1A I "OV PSw, "0 ,CrT STATUS IoIORO C~"TENTS 
:'2J.IJ<'~ ra7"0 ~Z~J11 eMF' *11., "0 ,SUTU~ a 111 
"",IJ/4 :"1: 14"" RlO T 41 D 
"J 1.,,'0 ;'I6.lIi'~0 HI.T , EQR~R STATUS ioiORO :;'"I,\I:;£D 
~1~"~~~1 :·f/J.l4~2 A~ T41 !1 
;1., ~~, ~ ~I t'? U10 rqJ I <;OH ~~, nl~A .;:;,,:; S~CUL~ nRANCM 
:'.' \ .. \ ~ (' J.I'lrl6 HI. t I ~ ... o rli L['\ TO \lllA"CH 
~ ~ ., \ .. , " f'I " JI,./41l Y 4,:J I NU" 

I '" \ ~ w'I .. ;) ,. .i., 
~. :.: ~~., 1 , "." r~ "1 

(). 



. 
"AI· • .,tC·ll-llCK~tl-o\ POPl1/25-11/'" SOil I"~ r nSf ".C111,61U l1·rra·72 2n46 'ACC 13 
:C_tlBA 

"2J'~.1IJ "Ul?~l 14241 5COP( 

~2I '~412 rln!l'Z 2012),,2 MOV .2. "2 lsrT u" SOB TO BRA"IC~ 

~~J::J46 :"12767 "0°"12 174722 "Ov '12, P'S" I L.~A~ 12 I !;TO STATUS .~FI'l 

~;:n:.!5. I'IlHl40l? 914 142B lCi!" no sea I"JST~UCT I :', 
1l:lIJ'6 r167:'0 1141714 142UI MOV PSOI, "Ill IGn STATUS WORO CC"l~ Ef<TS 
:!::lJJ02 :"~27:"0 iH'H'Ji/J12 CP'lP '12. "Ill IS·ATUS · 121 
;':l l:.!O6 r[a"2'4 Bla 1420 
:<l0.'070 :'030 1'1 III "loT I (CIROR ST. TUS WORD CIoIANCE:C 
~21J"72 ~01!"r,2 AH 1420 
~"lJ3014 ('177210 H2BI SOA ,,2,T·20\0\ I Sf'S S~OUIoO I!R.NCH 
"l11l11176 ~0"0"''' "loT I soa rAIL.(O TO BRANCH 
~1IJ11:"" ~[iH'J24" 14201 NOP 

(I"~"·l CaC·1 

"'''''''13 OJ.N.l 

"I'IH:'I2 31(171'11 T430\ 1 SCOPE 
1'1111\1:'4 t"l?"'Z QIIlI2I2J1"I2 "OV '2.n ISrT uti ~OA TO 8PANCIoI 
~1" I 11 i2I f!ln~7 0111""13 17166111 "ov 1111:5, "SOl 1 L.I'lAn 13 I "ITM 'IT HUS WORD 
"'.., 1116 ",,,,,'141'17 /lH T<431t 'lir. no Sfl!J I'J~TMUCTION 
1111 11;'-Iol "V,71"Iol 17.6"2 HlUI I'IUV PS~, "" ,c.rr Sf ATuS 1010110 CONTENU 
.1" 11 :,~ ~'1.(;u~rt "IolI1l"ll CI'IP U.s,lUl ISTATU' · lJl 
L''',I1HI (""143" Rla T4jD 
kI~.~ 132 1'1II~0IlIUI ~L. T ItllHnR STATUS "ORO CIoiAt-lCEO 
11I0.!lH "'''341''12 BH 1430 
"2J 1136 \'177210 14391 SOB ~2,T430\" I SNI S~OUL.O BRANCH 
"~j1'1ol "'''111'11'''' IoiL.T ISOB rAIL.EO TO BRANCH 
1Il031C2 "'0e'240 14301 NOP 

"0~1IJ44 C·C+l 
"01111/114 "aN+! 

0~3144 ~1"J7~1 T44A1 SCOPE 
IiHB146 Cl1272'2 "'000,,2 ~ov '2,~2 IS~T UP SOB TO SR.t-lCH 
:J;!.H!>2 :'12767 r.l2l.H4 1'4616 1'10 V 1114,PSW I LOA'" 14 INTO STATUS OIOR~ 

"011621 rlol2'4l'7 eH T044e I G-' "0 seB I NSTRUC T I ON 
1l2l31 t 2 "16ni21 11 4610 TC4UI "I0V PSW, "" ICitT S TAT US WORD CONT(NTS 
~1Il11b6 ~227?" ~02J"14 CHI' '1 4 , "., ISTA~U~ · 141 
~1Il\172 :>~14"'4 BEa T440 
1'10\174 }111~"~" "I.T , (RR"1R STATUS IoIORO CHANCro 
11~ 11 76 ""='41~2 1114 T440 
"",,,;I;! "11411111 T 4 4111 ',011 X2, T~CAA I sri' ~;"OIIL" 'HUNCH 
l'~1 \ ~ ~"1. "IIlL~IIQlIP Io4L T l:.nlJ f.\ :lUl TO IlilANCH 
l'IDIJ,'4 ~'IID II 0: '. tHJI NU" 

rl4l'1,,4) C~C+l 

"'''''''1' "oN+l 

"'''' '~~6 "10H'l T4'>.1 S(;Ol'E 

,'illd0 :"12720( "''''''00l2 "IOV .2.,P I SE T uP SOA TO tlRA"tCIoI 
<l,n214 ''1'1767 Cf/lJJl , 1?45~. "[JV '1 5 ,I'SW I L~A~· 15 I ~TC STlTI)S IoIO~O 

J2I1U2 "".,41"7 n~ T4';1j I G~ 10 S::l8 !':5THUCTlON 
"J 1~;;4 ?11J7:!'0 1'4~~6 T 4!1AA 1 MOV PS", r.1Il 1 Gf' T S·A,TU5 WORD CONTENTS 
n:\2Jil r227?~ "'"~015 ClOP *1!1, X'" ,~TATU~ · 1')7 
;:"3234 7(')14(1. 9!:.a yc5D 
1~21'236 r""0~'" "L. T , EPROR ST4 TUS WORD CloI.NCirO 
:1il32 4 0 ~"34"2 BH T45D 

'41 N')tC-ll-OCl\d~·A f'ClPll/2"·1l/45 ~Oq t:,·o;- T(sr ",1.(:"11,6216 11·rCB.i:' 2' 1.6 , lGE l' 
:~!(tHlA 

""1242 "77211 'i4'1l1 SOB IIZ.T4'AA I S~ll SotOUL,O ,!R1NC~ 

,,'" '2 4 4 "'IIH"""" HL. T 1 Snl:l F' A I L.EO TO a'UOjCH 
.10301 4 6 "'~112'" 14')0' NOP .,.,"'".(\ C:aC+l 

rI"~"16 N.N+l 

1'3H~'" "1('1701 ": 4641 seO!>! 

"''' 52:>2 ~ln"'2 tH'l"'~02 MOV '2."1 I SrT uP $~fl TO 9RA!IICH 
~1C ,'2:>6 \~12761 "'0212)16 11 4512 "QV '16,PSIoI I L~A' 16 pH') STATuS "ORO 
I'" 1,,()4 ~111"'41117 FI~ le6t1 , G~ ~:l 509 I'lSTRUCTION 

1"'·!2"6 [I167~~ 17451114 7"6UI MOV PSiol, "il ,c.r T 5HTUS 1oI0RD CONT(NTS 

"'" l:l12 i"~27~0 N!I t'l 016 CHI' '16, lIlIl .STATU'5 · 167 
k1"'l~lb CO"14:'!4 B£O T460 
fl(,).'3:"'" 1'1""01"" loll. T • ERR~R S T 0\ TU5 WORD CHANCre 
~',BJ:12 :'0"4('12 AH r.6D 
1'I"~J"'4 "77210 "4\~I)I SOA "2, T46A.l • 5 'Ill 5"OUL.0 !!IUNCH 
1'''_lj~6 1'1""""0 lolL. T , S:'li:i f" A I L.EO TO IjIUNCIoi 
ll:,JJJ10 "'''~240 r.&D I NOP 

>l"lIi0 4 1 CIC"l 
f1I"~ln1 """·1 

flkl.IJ12 C!I 11"1 ?I"I 1 T 41. 1 ~COPl 

~, ~ 1.\, 4 i~l"'H'~ !'I,"'.""2 HUV '2."2 , ;1' T uP SOA TO BRANCH 
., jj 1.~~' iJ "'12761 ;~iD~il t' \ 14C'H' I'IUV '17. f>Sw 1 L"A~ 17 I NT:! S T A TUS WOHtl 
1';",J ;'/1 r-"k'·JQ' 7 PH T47t1 , Gi"' no 5:'"'8 1"~T~UCTION 

I'" 1,J11.'l ~167:'0 114442 'l'41UI MOV PS".!lUI I CrT STATUS WORU eO:-,TENU 
I'.~,IJ,H ~C27:'1II 111"""17 CM~ 

"1 ' , "" 
I ~TATU~ · in 

,1;J lJ~0 ~"HIl4 fila re10 
~21 \.1-2 :10"3210 "L. T I [IlROR STATUS OIORO CIoiANCrO 
~~ .. 'J44 :".,0.212 FlH 1470 
l'~.lj46 r7721" T081 SOB "2. r4""4 , 5'8 SHOUL.0 !:nUNC~ 
v,;: I:l5:1l ?11l"1D~[/l HL.T I sre r A I L.~O TO BR4"1CH 

'.'~ i~2 :~"2124 " :JI NOP 

"'0"'0'0 C·C+1 

"'''''217.0 NaN"l 

.nST TllA T ~(11:l CAN HH.NCH "'~rK /I ~', \olMOS 
;' • ~ ~ , .. , 4 ,'1? T~' il "iIl'~"Cl2 >'OV .2,,,,~ 

,'1.1 \ ,\ r •• ~ 1'11,1.1. API ~Otl:l , G~ TO snA I"J~THUCTION 

~11~ ~ J r • .,' ,11D.l41 T ~.:)11I NO I ItH I NO 
,1.1 1.1" ~ :'I I.'l 1'1 1/1 110 I'! I \oIfT" Io4AL TS 
"., I j"1l .. ",11.1.'1' 1'1 I~' TH "Al TS 
• ~.~ \ j , .1 ~., .11D~\" III ,,jlTI< HA~ T5 
.'.' 1,\ J, .'.\.lio\~" Il , loll T'~ Io4AL.n 

,'.' I " 4 :'i!I,,,rlD I ~ IT .. HAL T! 
.' ~ , '''' k'I!(I\:l!'1/l ,W I Til .. A~'~ 
': ~ .. :~ ~. ''''0111'/0 ,w t Til "A~U 
~'.' , 4 ~~ ~ ·"'"ll/Jrlll I ~ 11 H 104 AI.. rs 
,'J 1~.1. 1>,11"""" "dTot 104,1.. T 5 
1'.'H,'6 "'1,:1\' k'I "''' ,~ ITH 10<.1.. TS 
l~ J , '\ 1 .~ :''''~'''~" IOIIT ... ~AL. TS 
II" 1412 :,,,,.,.,,(>121 I wIT" 104101. TS 
".,.1414 '·"I'I.l~rII 1 ~ \T~ HAL. TS 
1.l2H16 ~''''kl~'' (J 

I w I TIo4 1044L. TS 



v A I', ~ l ~. 1 1 • ~ C M HI· ~ ,., II 111 j/ ') -11/4" ~Ol' f ~~ ., ., T[ ~ T "'ACYU , 6"6 17-rra-72 2~ ••• "ACt l' 
: Cllb~ A 

"0H2:! 11 UIII "II! " I wi TW 104.1.1.15 
:~,n~n """""0 l' I 101 IT 'I Io4AL. T!I .. ~ \ ~ ~ ~ ?;.ll'0r:ll L'I 1 .. !Tt.4 104 AI.. T5 
r.;JH26 "000:'1111 " 11oI! Tw WAL. TS 
MlHJJj 1':""01'1111 " II;! TIo4 104.t.L. TS 
~liD4.32 ~ lII"ii"~1II " IloIfT W 104.t.L. TS 
1!0,..3 4 ~0?'''~'' " 110/1 T'I Io4AL.U 
~21H~6 ('11"'000 " nlfT~ ~ALTS 
j.1k1" 4" 2l ~"':>'1l"'0 

.., 11o/! T>4 >lil.TS 
11i!lH42 1"IIII'IIINl " ,IoIITW ~'LTS 
~"HH ~,,:lJ0L'10 II .WIT~ 04AI..TS 
~"'H46 I"frH'I.., 0 III It IWtTlo4 104.1.L.TS 
\1I/JH'" V'1Il "Ill !l'III " .10/1 TI< HAL.TS 
"OH:>;' (lI1ol"'" 01 III " I WIT~ HALTS 
;1~.1 ~')~ C"I/J.,I/Ji'lf/l " nol!h' 14.1.1.. T5 
IJ(IJ H ':>6 r"''''.H''0 II I wI TI< "AI. 15 
"~Hf)" "IIJ l!1Il 0 III " 'II!T4 ~'L Tt 
I1I/JHIl2 (1,,111111"0 .. ,WtTlo4 ~'L. ,., 
~~S4/;" ~"'''.'''III II I 101 I Tw 104 AI. TS 
.1i.l1466 1''''"0~'' I ,w I TI< 104.1.L.TI 
"" , .. 71.J rld~1II0111 " I wtTw WAL. TS 
~"'H72 1'I1l"01'1111 III ,loll TW WAL.TS 
~'''.; 4 7 04 "'iO illII o II! " I wi T4 ~,U_TS 
~0 J 4' 6 ~0lll/l"" • nltT~ HAI.TS 
"~J;;'I1il 11'11100"111 QI ,101 I Tw Io4AL. T9 
1!1il~;"'2 "1il"0Z0 • I WITIo4 ~AL.T9 
fl'~3~<l" "00111['11 21 J WI Tlol WAL.TS 
;'0~'''6 e.,00 "'II! ~ ,Wttlo4 104.1.1. T5 
0213,11il r.,01il1il1il III I WIT~ 101.1.1. TS 
21"3,12 :"210Iillllil III ,wlT~ ~AI. 15 
1l2l3;H ~"fIl,,01il " I loll Tlol WALTS 
""3516 ~0211il01il " ,wITw IHLTS 
"ll~;ii!I :'10"'0"0 21 ,101 I TIo4 WALTS 

"''' 3:>~2 1'I""'0?" " Hoi I T\.I '"'AI. 1S 
0,n,"" """"110 " 110/1 T'I Io4AL.TS 

","'.1'6 :-""'Il PI III II ,w! Tlol WAL TS 
r-Il'·'.l-lfII ;11",;01",1'1111 III I 101 IT 101 '"'AI.U 
,',l I.) 'I r0:'!11"'"' PI 1.l1T" ''''IT!l 
;'1;1\', I. ~"';/l""1iI I .. IT" I'AL l:1 

!'~" "J ~ ~ I'~I'''I'I~ ,,,1'" lolA!,. ,'II 
.... ~, ,1-, .. ~1 "".,.,,,., "i! T I< HAL Til 
,,~ ,., "t ('111411,'1/1 

I .. "" "AI ''I 
,1.1 ,., 4 .. ,','"111111/1 I WITH .. Al T '; 
I.\.II! ,40 V"III,H~III I oj ITH I'AL T'i 
lIlol':;."" :'i.l2Jid"'" I .. IT ... IoIAL- T'I 
Il.!lI;'2 ,,,,''',",,," I~IT'I 4AL T~ 

"on:.'" ,',Hlfill'1II I'! I "IT .. ..... L. TS 

",,3':>6 ~n277 SOBS. SOB xz, seal Nn ,li""'IC'" f'Ar~ 64 I WOROS 
i/l1il3~0i<l :'l1ll01il0" Io4LT I("~"'R DID fiOT 3RA"'C~ 

~llJ,6Z 1"05267 175212 rNOI INC ICNT ,I·JC;)P'(NT PASS COUNT 
021J'~6 rl'2672? 1752:>6 000371t' CMP ICNT,'J?0 
""3~ 74 r"1"~2 BEQ DONE I GO TO DONE IF' lZO:~ PAssrs cc I'PL.E TEO 
0;\3:.76 "0eH7 175211'<4 ,JMP BEGIN ,ReST ART TES· 

.. A I '. ~ fJ ·11-;J C K ,lI'·' P ~ Pl. /2 ~ -11/4'5 S 0 ~ : \ ";. r r s r Y A C V11 , It 1!6 11- r r1 .. 7 , ~ , I 40 PAr. ( H 
:c.: l1 tj

• 

,,~ ,oii~ "1 ~ l ~ i ~1&l~iD"'; 11,li;0 IJ'; ';ll !"'lOy .,,yi'iil,l' Iii i II~ "U~ 
1l0101" U'SH7 1?37"~ n,Ta TPC!" 
.,~ 101. 1 ~:'J7!'l "I'L- ,. 4 

[''''016 '·ln~2 "~iI!;UZ ~DV ,.42.,,2 I:;r'" Dr C" A ~ l ~C N I 'T' 7~ RETUR'I AOORESS 
I'~ Ibi'2 r "'1'1 " .. ~ll) OON£1 J J" "0' ~, C ..... ',l ~~ I r ,~ 2)0" 
~0Io~~ ~"4712 J!lR ? I (2' J ~r 'Tt'I')I r:_ -:,. t, C:~ uON!Te~ 

I'~ ;0(6 ""1'12 4 0 NO" , ,,~Y 1 , 

IIID IOj" r.,,1~41il '.0" I~VL~LH 
~., 10.1 ~ ~ ."lot" " NtH' I.~U 

I'J'o q f',H'lO 17'11012 rl C '1:: ~ i JHP STAR'!' 
r0l!"'~1 .lNO 



'A !N"EC-11-;JCK311-A P:Pll/2'-1l/45 SOl' I":;r r(SI' I'ACVll..6:l6 17-.(8-72 2~ 1 '6 -ACE: 1'1 
.. :C"db. ~Y'1tlOI. T 'Bl.£ 

,£CIN li!~l"'a~ • "1210~'" :ll SPI.A • 17"'1'" ~~0;E: "~H212 
;00;[1 ":'3634 EN:J 1i!03~H'2 >-II.T • 2"!l0?00 I C'.!T 1'~1~01!! 

• ":'J~2~ P5101 · 1? 7176 SCOPE · "'107"1 <:::o£"'D 0:"3362 
~OBS 21:'lj~:'~ STAflT 0('!1~"2 STI(PTR • liH'I"~"1i! ~~II • 177';7'J 
,~RUr • 177"66 Tf'C:'P · 1775114 aA ~12I1"'36 TI''1 :l~1;>'" 
f;oC 0"1",4 11' 11l'l1~~6 T1" 012111"04 Tl" 0:"1::7" 
! 1C 01'1111113 11IH 0~H~' Tl"',H ~:11272 ·1:"11 0~1276 
ruo 01'1.11 4 Tl1A 2I11!1~16 Tl1H III CH 33011 T 111:1 001340 
'1111 I'" 1,1'6 11 .. ' "'lH3ol'! T 1 <I. A 0:'1lJ 1~ ·1:>0 'H'l14212 
T 1:>11 ""'1"2'" TlH I2I~1"j/2 T 11 •• IH'I1441i! T1~1:I 1211111444 
T lll) ,'h'l "'61 1144 IIB'l'.' T 14 A I ""1'''~ T 141l 0(111'U 
T 141.1 18·'11 .,,,. Tl'a 0"1'1:16 T1"" 01111"4 4 T 1".1 0"1'1'Q' 
r 1 ":fJ 1lI,'1 '/16 Tl61 ""1'17r. T 1" A' "''''1 II i'! II T l~b 1111'111112 
111'00 0111 11 .111 T 11. 1Il1'116.t:' 11 J~' U1t'1II T 1 711 0(11 11 ,. 

r 110 il'\167~ nA "~11"" T ,II 01'11114 T~" A Ill'" 1614 
T2UA ,,:11712 n:1I.1 1/IIl!11U T:2(10 "''''11 J~ T2H 021173' 
T.21U illIl7!J4 nlll 0"170\"1 1210 ""1 nil 122.1. 11J11J2~n 
T22U 0"2~16 T22!:l 0212£'122 T220 0021.., TZH 1II"'2~42 
iZJA.l i1P1bl6~ T231:i 0321'64 T230 1111II2100! T2H 0;'211'4 
T c4,u .",'2122 T24C1 002126 T2 4 0 0021H T 2~A i!I:'I2146 
T25,U 0:12164 T2'5a 0"217i!' T2~0 .,1112206 T2~A 0~2"UI 
T26,u "~2226 T268 111;'2232 T260 ":l2250 T27A 0:l2252 
T27A~ 0~227a T27!:l 01'12274 T270 0212312 T31 0i:!1120 
T38 "31126 T3(lA 1l!2I231' T3 e"AA 1!11J2332 13:"8 \?ZZ3521 
73\"10 0J2354 T31A I1I023!16 T311\' 00231 4 TH8 0~2412 
':'310 "~2416 T32A "J2'2~ ",s2AA 0112436 T3;>S 0212454 
~ 320 Iln 46" T3JA 0212462 T33AA 021 25 li1l; T338 0"'2516 
T 330 i'l:l2522 T34A .,32524 T34U 002'42 ~348 2102561" 
THO 0il2564 T35. 0"'2566 T35." 002604 "35S 1.',212622 
• 350 :il~2626 T364 0026J0 TJbU O1212646 ,. J~9 ":"2664 
T .360 01J2673 "374 O02612 T37U 111027111l 1376, "02726 
'310 ,M2 7 J2 TH "~11·11I T41J 001H2 T4~A 002734 
'4:1141. .!I,127,Z H1d 16~2'" 14:'0 IH'I;.!774 l' tl ~ .. 0:"2176 
• 411.' <l ~JZ14 T 41tj IUllz"" T41[) 00,H'J" T4;>A 0:l 31'1 "QI 
~42U .",J0!t6 T42d I/J:lJ1"14 T4<'0 UIJH'" T4 'A 0:013121:-
• 4 '~A ~,'IJU2J. T431j 0U1J6 14.10 ~"Jl42 • 44 A 1!':'I3'l.~4 
·~4;'A "~J14Z T44jj 0"'32160 T·"D 00.120" T4"1A 0~J2U 
T 4" ...... 0,'.s~0!4 T45ti 0:3;5242 T4~ll 0:'1J240 'H~ 2):"3"'0 
'4AU. 0;'1J<!6~ THl:i 16"'330' T41.0 0Z.lJlk'1 • 4? l 0IlJJ12 
~47H 0;1j.3,,21 T 4 Yet 0"33.46 "01110 0~.Ij52 15 A 001156 
~~H 1II~1166 T~8 1"112"'0 T6A <l01211l4 • 6:1 0;'11216 
Y6t: ''''12.53 T 7 A 0012J2 T1'B 1II;'ll<!4~ UI:l"EAI< • 1 1 171'J 

1 ~21J6oU 

E:RRORS OE:TECTEDI 

'A!N::If.C-1l-0::K3C.l P::IPl1/2"1-11/4'i XOII IN5T nST MACvll.6t'16 17-rra.1;o 2~147 "'Ar.[ 1. 
::O<ttCA 

L~.' ~.,~.; ~1 

~ ~.l ' .. ' ,I .: 

.. 111.~\.1" 4: 
~10,~ .1 .. 16 
.1~ ~>1 1" 
.1J"Jl ~ 
~~'.I14 
~!~~016 

ilJ~" lil 
"J:lJn 

1"10701 
"0"'111"0 
177776 
17777" 
l'P564 
177'66 
1""0 
171570 

('Ill 1'1 III ('III 

'·~.~I"'/ 
,·,,~.H'I/I 
('~ .. 'IDJb 
·~"'.h1('iII 
rlll..,,,n2 
:'O"'''':'0 
1"0 1'1 'H 6 

;~ "tl" ~" 
!"0:l022 
""'1'1,,,'1,, 

• TI T LE 
• N~ I Sf 
.LI ST 

• "'AS 

"IAIr.:JlC-11-::;:·KflC-l P~P~ 1/25-U/ 4 , OR !N'T TEST 
MD."C,Cp,jCl,~LO 
ME 

,TEST oc~~c,,- TE:ST or THE XO" IN~TRUCTION AND INCL.UDES DATA C'H(CK5 AND 
I CONDI T ION CODLS CIoIE=i<S 
I THE XO~ INSTRUCTION IS E<;srN·p~LV A l"iALF" A:1Dj INSTQUcTICP;,IE', IF' 
,T!ol£ CORRl!:.PC"OPJG BIT I'J r ... ~ SOI'~':~ A';D :l~STP:ATI~'1 A~DQE~5 APE THE 
,SAME THr R£SU~T IN JESTI'a~::l' A:J')Rrs~ IS A I;:' I'I THAT SIT P:lSITION 
IAN:J, IF' THE C;CRRESPJNLl!'1" 2lTS t~( "qrr,q[NT T"rN T'<E RESUl.r lS A '1' 
,IN THAT !:lIT POSPIC\i. T>-IE C~N"'PI"'''I C~DrS AI>[ ArF[CTE:) ... S 'r'1..LOWSI 

,U' IS SE:r IF' T>-IE ;,rSUL' IS • T8 ?,nT~["OIISr IT 1<; CL.EI.P.EO 
liN' IS SlT If' T>-li: RrSUI..T I'> PJrCATIVE,CL.EARED I. p(lS!Tlvr 
JI r' I'! U"iC,.,lNG£fl 
"VI I~ Clot. AilED 

I r u f~ r. TI 0 ~I:' Nor 1( S T D II '!' T H I ~ P R'" G RAM 
,1' THAT n'k I/II.L UPL.lCITl.Y C~A·'(." THE USfR/Dle: HIT IN THC STATU" 1oI0RO, 
I START INC !'flOCI LnURl 
I LUAU 1~IURf.S~·2Iolill 
I ~Ht S~ ~'r.NT 
, STAC~ I'OINTLR IS srr AT ".,(11 

All.L OIILL RI~C wHl"l T(ST 15 rO~PL£T[ 

scnpl-"1071211 
"Lr.H'~T 
p::,,,,,11716 
l'Ij"(lK"17777r 
TPCSf'1177564 
TPHUF 1171566 
!i~R'ln5721 
OISPLAYo177~170 

J.l"l8r.E~S or pqCCESSE'l STATUS WORD 
'A,!UoE~S or "IC'lC q~EAK qEGI<:T[R 
'A,,::cE~5 :JI' Hl.£PP! "TC'l ~S" 
,A"(.o"[<:$ or TEL.l~hl~TER ~urp:R 
,A"IOO£"5 or CO"~:lI..E ~\lITCH >:lr-GISTER 
JA"D~E<S or CC'·.S~L[ L.IGHT 'IEcISTER 

, .................... ]NIT!AL C;T1CK P:)If~iER.~~:"'~ ••••••••••••••••••••••• 

ST~· 'R.~"'" ,P:I T I1I.. STAro< SErTIP.lC . 

, ... 
, ·2 
IHU 

• "2 
MAl.T 
, +2 
~Al. T 
.+2 
HAl. T 
.+2 
HAl. T /-:. 



~AI"D(C:.ll.0CI(3C.A P::JPl1i2'.11/45 XCI> I"~" TCsr "'AC'I'11,IIU 17·rra-72 2'10 !!IA~E: 
CCo(tlCA 

""1'1024 I'IiJQIi!l26 •• 2 
'''''~10126 r"0"~' 101101. T 

"'"~".I" ~"1'1032 , ." 
"IP.1·S, "'001.,91" .. A\. T 

",',I"J. :·"Jl030 · .;, 
"",., 16 ;''''''0:'1" fl'\' T 
~W''''~kl rl.l"1.l42 • .. 2 
140,11:.1 4 2 ~00",P'" lolA\. T 
~0 ,,,~ 4 nH~"H) • +2 
"011;}3~6 ""007" w~1. i 

"'0"0::>" r000'12 ,.2 

"0"'''~2 :'QHI10~0 HAL T 
00:'l"~4 "0"0'56 ,." 
00~1J>6 ~"'0''''I0 HAL T 
0,n,!)/'2! :'0010162 ,"" 
"021062 "'0"'00" WAI. T 
0011,,64 :'10"066 ,"2 
11101100b ~00"n HAL T 
00:'1070 r.00072 .+2 
1'10",,72 "0"'0n ",AI. T 
1010:'1074 """,O16 ,.2 
00;'070 ("0010"0 HAL T 
''Io1J11010 ~"01r12 , .2 
PI"~1."'2 "1""0110 HAl. T 
tl""11'14 """"1"''' ,.2 
,'0:11"'6 :''''PlQH''0 HAl. T 
1'1,,'''110 '-""'112 , .2 
1'1":'1112 :>'''''''''''0 lolA!. T 
1010"114 ?"~116 • .2 
1'10~116 :'1""11""0 HAl. T 

"0J1"" ~001?2 •• 2 
"0·"1~2 ~0"lI.H'" HAL, T 
1l0~ 1<!4 ~0~12" ,.2 
00:l1:!6 \l'0"0!'!0 HAl. T 
0.2J:'I1·1., ~0~132 •• 2 
::l0:'J1J2 ("000:1'0 HAL T 
"3:H34 10"136 •• 2 
33J156 Z0~"HlII" HAL T 
"0:'!1 4 0 :-0:1l1 4 2 ,.2 
[J:I!~14Z :cl0~000 HAL T 
00;'1~" """"140 ,.2 
~0;'146 ""e01'!0 HALT 
00;'1)0 "'0"152 , .. 2 
:111/1:'1'2 ?"3'H~a ~A;' T 

"0~1'4 ",,,01'56 •• 2 
"'0~1 )6 :''''''0?I!I HAL, T 
1'10:>tl~'" """'162 •• 2 
;1r/l:11 II;; :1,"'011'0 IoU I. T 
~,.ult'4 ;"""l~. •• 1 
1.1.':' 1 t, (I C'0l1071D "AI. T 
., ,1i~ 1 / ';I ".ll~ 1 7 2 ,.:1 
11.~ "1 7;' "';11,,,1'11/1 "'''1. T 
,1 o'~' 1'. 1~;""11O ,.2 
1<1.:1"1 / 0 ~IoHI01l1" HAL T 

"ll":1EC-ll-::lCI<3C-" P:)P11/Z5-11/~~ X:~ ,. c· ·~S· "'1C:Y11.o~6 17-rr3.72 ;nlP "':;E 3 
:;CKtJ: A 

ki.3:i 2 k110 i'iOi1i2i1, .. ~ 
:.1":'21'2 P'~'''''''0 HAL, T 
IIJJJlZ",4 "'''''2:>'6 •• 2 
a;l:'l2"6 :"000:"0 HAL T 
":."210 ('1021212 ,.2 
",!:'V2 !"01i'01'10 HAL T 
"(l"~14 "'0P1216 , ... 2 
I'IJ.lO!16 '-""0"'0 HAL T 
"":'c:l(' "'''''2~2 •• 2 
~'" ,,,,'A! "III"'''''''' HALT 
"JI'2<'4 Q\"''''2''~ , .2 
1':/1",/6 1100101"''' HAl. T 

IIIJ "" ,1" """'1/32 ,.1 
11",.".1, ",,,,,.,"'0 H~1. T 
11,l';04 """';t !II ,.2 
'!;!:l2-' 6 ClL1011011l HAl. T 
ItlJ:,,,4,, "'111242 , ·2 
IlJ:I;l42 ~"1I""1II HAlo T 
1<1.1(1.1.4 "'02!ji46 •• 2 
00:l2"6 Pl0A""111 HAl. T 
tl;'~2:>2l ~0il!2!12 .... 2 
";':12::>2 003011'21 HALT 
"..,22:>4 "'00256 .... 2 
00n>6 1'0;10110 HALT 
J"'20C ~01'l262 •• 2 
110:'1202 :'1""'000 "'AI. T 
12ll':l264 "'H1266 , .2 
III "'''206 ?00iilt'e ~AI. T 
IIJ?;!?" V0"272 ,"2 
"'~~272 ('000011'16 ~AI. T 
"'O~2H r10102?O , +2 
IlJ "i 76 "\lure "AI. T 
: -.~ . ! .: ~, ?'~ "~,:"" 2 • +2 
~':"j"~ "''''''01'0 HAL T 
,,~,·.F4 :'IilI'lJ~" • .2 
I';' .'.1.'0 ~"Ql0l"1/l "AI. T 
~1t.~jl~' ·'''''HZ , .2 
L1.,' j 1 ~ riol"0:>~ HAL T 
JOJ14 !""'HO •• 2 
\l~;'J16 ",H'I0"0 HAl. T 
1ol.l1.lcC ~"'''3''2 ,.2 
fl\i'!~j22 1"0000'0 IoU I. T 
CJ:l~J24 r0"J20 • +2 
'I\~ ,",j4'6 c'"''''':''0 HAl. T 
,.~ ~ ~ J .~ .1 1'0"J~2 •• 2 
;~~~ ·.~·\2 ~"~~~f/I "AI. T 
;':' '.1.1. i'iHIJ ~6 , .. , 
i'" 'J,\~ :'III~~:'!11J 1"'1. T 
~, ;,' " , .. ~~ t' ~., J ~ I. • +:/ 
:.1 ., 1 ,., " ~. l'I"'kl~'" ~. A\, T 
II.~.1 " 4 4 l'", •• J. 6 • +1 
.~} .. ~ "i t:.l i·Il·,,,,1~ '<A\, T 
~ .0: • I, ") ~1 l·t(I .. ' ,if\j · ... ~ 
.1~·· ,):i~ :.H'iI'h·~ /'iAI. T / I ' .... 



~AI"o['c-1l-eCK3C-1. P~Pll/25-1l/.5 XCII INS" r!:ST "AC111 , 6e16 17-rr9-7Z 2:.11" 'ACit 4 
:lCJ(~C;,' 

1'111I:!3'" 
:'l~"3~6 
0,".360 
'''11.562 
:10111,s64 
:,~ '$66 

"~'J '0 
VI,,"J71 
Vl0:lJ14 
~0~,S76 

00"20" 

""UH"0 
0"11302 
0;lU0, 
~0hl12 

~~1,,2'" 
"21U26 
""'1,,30 

00121.56 
1'0113 4 0 
""1,,44 
1'l0Ul>0 
VI~1"')2 
""1054 
i<l01o:l'6 
"21U60 
~211 ,,02 
[':111,,04 
I'l~107111 
I'l0U!72 

011110 7 4 
21211.21 7 6 
021112'2 
""1H'6 
0~111" 
"'01112 
1'101114 
~;'1l16 

~\"lll" 
J!~ltln 
~\"lFII> 
"I'l11.111J 

~.ltl,12 

~ilJl1J4 

t'il33'6 
Cl0'HHH' 
1'1;'J~2 
:lI;'l('l0~0 

"'0I1JI'>' 

""'''0'''18 700372 
10111H'I1IJ 
:>"",,1;) 7, 
r0:'l0l1l0 

~1il02"'1 

"01'1167 
101011'0 
~0:11111"'0 
Nl50'" 
"127:>'6 
:>'16737 
..'32737 
l"2I141'1J 
113737 
1'101110"2 
"'"o III 00 
("0:'110,,"0 
~U71"l. 
1I1n:-l 
"127"0 

""Ill;!" ('17·200 
1030"'1 
"t1ll!!0"''' 
102(,"'1 
~000r0 

"2"027 
N114r1 
0Zl'I1I<l0 

1l00,,0l. 
"1217211 
"127:"2 
i'127t'0 
~iH"277 
C'742:111 
Hl3401 
"(Il2l01110 
Hl2,,:l1 
1"0;'(Il:"0 
t'~:1'P7 
I'll \ ."'1 
i/;l"IIJ"'., 

00"""41 
~lU1,L'l 
r127r;t 

1/10""6 

177772 
01t:l511121 
117762 177511/l 
~1/J:l41/!0 1775721 

171570 171710 

1252'2 
1252'Z 

vA tNDEC-1l-0CI<3C-A P~Plll2'-11/"5 )(O~ 

::CJ<!;CA 

"'2111 4 21 ["127!:!0 052525 
";'11 4 4 :-00257 
;)iI'11 4 6 Cl74~"" 
"Zll~(Il 1030"'l. 
:'<l1l~2 :'1""0021 
a"l1 ~4 1"20~1 
~"1l'6 (1(1l:'0~0 

""1101'1 :l2:lll?7 00"'!lIII!21 
~"11 t,~ ""14"1 
""ll h 6 "i"'10~0 

"'''''01113 
"011 '11 :'11 til lOll 
"111\ 1 7~ L'lll~<! 171717 
""1 i It, :' 1 i "'" 117111 
~\~ 1 ~";( [' iIll~;C' 1 
"oll ~Il. M4;.?Ii!II 
~"l. ~"o 10-'401 
~odl.210 00"01111D 
l101212 102001 
~ID1~H k!'H!l0"'''' 
llil121/) "20021 000"00 
";J12~2 r(1J1401 
~Hlll24 t'l"'00~0 

~0(1J02'4 

"21226 ~l:'17fl1 
~212,H' "127~2 125252 
":)12.14 ('!127?0 052525 
~'''12~0 "'''''257 
""12 4 2 074l:"0 

..,'" 11
4

" 1C~'H"l 
";1l/4t. N'~I/l~II 
I',H':",", H'~I/l:'ll 
,'It .. ~ .:',,- ,',H'",:'I/I 
",'l~'4 .,~ .1.l~1 117117 
".'1 t." r,J "t.l\ 41"1 
".H,It" "IDUlIlI2'0 

;'10011121, 
l'"'tZ~~ :"1;'171'11 
,'012"6 ::"lnn :,,252' 
:';1l2 ,~ ~177~0 U52'Z 
"<J12 76 "''''n17 
v "'lJlliol :>7421'10 
,'?' tJ "2 1 i/l HI': 1 
:'tUII4 i!1Il;'l2l"'''' 
.• ~ 1 .~ ~.I'j ln0:"1 
,',l1111'1 ,"'''',,'''''' 
.. ;~ 1.\ 1 J :'il"k1? I 17717' 
I' J 1.' 1 t. :.' \ 4 "1 
I"JU/" ~"'"'IH1'" 

.'I"'''''~6 

,_21/1111 
JMP 
I'U,"", 

I CNT 1 III 
ST ART 1 C~R 
8(GINI ~OV 

"'OV 
!lIT 
AlO 
"ova 

SOLJRCE'''2 
DEsr-u y-" 

seOPf: 
~ov 
,H,)V 

Ccr. 
~O" 
flce 
I'll. T 
rive 
flL T 
~MP 

(H.C 
I'll. T 

yaY+1 
SCOPE: 
MOV 
"UV 
SCC 
XOR 
8CS 
HL.T 
"'yc 
~L, T 
eM1' 
'HrJ 
i'lL T 

"-'+1 
".C:OP[ 

STAHT 

ICNT 
.5 TKPTH, ",6 
ICNT,II'·OISPI,.H 
.~0" III'IIswR 
, +1" 
USWR ,II',UBREAK 

I C:"';~ A I ;,S i>AC;S COUNT 
1 CLEAR PAC;S COUNT 
II"P!AI,.12E STACK I>OINT(R 
1:J1~r>L.lY PASS COUNT 
,L.e." "ICRO BREAK REGISTER' 

'L.OA!) "I eRO 91lEAJ< RE<; 1.11 TH SP"~7 

'0,!)OUHcr IMr'vr ~ouRCE ~"'EI1A'J:l TO '10UR(:E 
,,,,O(~T ,M"yr :lUTI'~ATtO'i r,p'.~A·n T:J DESTINATION 

SOUHCl, erST 
,.4 

,.4 

,x~~ S~u'lCt lND DE~TIN'TTON 

11:'If1"R! CARRY CIHNCE::l 

IE~ROR! V "AIL.£O To CL.(A~ 
DEST ,,~ lor.sron 
,.4 

1.11 X"R c F'AIL.EO 

il12!:i252,'50U'lCE 1'1~Vr ~OU'lr:E OPE'!A"J TD ~OURCE 
.12~252,:1EST 1'1~V~ ~ESTpHrp'li ,Yr:Q~''') r, D(STl'aTICN 

SOURC[..DEST IX~R S~U~:E AN: JESTINATtON 
,. 4 

,." 
,EC"-R! v q:l.ro TO i.LEA~ 

O['>T,.'" lor:;h"', 

MOV '1II5J~;t'. SOUflr:l I Hr',r couHrl u,·tI .... ,;) TO ~OuRr[ 

p.sr 1"(ST u.CYl1,~r~ 17-rr9-72 2~IO PAGE 5 

MOV .il5252~. "E5T 1"10vr :lESTI'IATION "PERAN') TO DEST%'.l"TION 
CCC 
)(OR SOURC'!:,OEST , XOR S~u'l:[ ANJ :JESTINAT !O'l 
flCC ,." 
~L. T 1 (RRrR! CARRY CHANGED 
avc ,+4 
~LT 'E~ki"R ! If r A! Lr:.' TO CLEA~ 
c~!' DEST ,II'! lorST.:'!, 
IllU , ... 
H~ T 10'12'1;'>" xo'l t"'7, .. 5 r AI LI:" 

'1"""1 .,to,., 
MllV "-1, :tOlHer'!. 1M' Y' ~ ('i11"'"1 O/'I R~N:l TO '01)""[ 
MIJV "-1, (Il:, T , .., r' ~ I r', 1 ',T II~ A TI 0'. nt'l ,. AI/' TO Dr ~ T 1'41 T I"N 
~Lr' 

~IJ" ~Ollwn. Dr~T p:nfl ~"uHCl ,UHl nl~THjAt!ON 
fiC" , +4 
ML T ,ERIl"R! CARRy CHANGEO 
~VC I·· HL T iI:I'fRtR I y F'AI~(D TO CUA" 
CMP OEST. '" ,DESTal'" 
SEa ,. 4 
H~T I-i X 01'1 -1 f' A II.EO 

yaY·l 
SCOPE 
>10V _12~252. C::OURCE 1 ~ov~ s OUReE OPERA'IO TO ~OURCE 
~UV "05;.?52~, "EST I M(lVr r'ESTINATIO..., OPERAN' TO DEST! "AT I ON 
CCC 
XOR SOLJRCE 1 eEST 1 XI"R S t:'URCE AND OEST!NATtON 
aco ,." 
J.4~ T tEDR~R! I':AI'IR" CHAW,ED 
nyc: ,.4 
.. ~ T IC"H"fq Y r A II,.£'O TO CLrA~ 
CMf" O[ ST. "-1 H.lf!>r·-17 
I'lO , .. 
I<I.T Il~'~'? ~OR ~'?'?~ r AI ~(' 

Y. V+l 

~COPE 
"!ov '''5'''~2' 1 <;O'JR'"£ ,M'Y' ~ OIJR C E OPERA'W TO IIOIIR-:E 
uQv '12'2;l,1E~T 1 "I0V· ~(~TlNATION :JPERlN' TO Drs T \Ill T I 0 "I 
scr 
~O~ SOUHCC.. erST 1 Xl"~ S~UPC( ANO DESTINATION 
Res •• 4 
i'lL T IEDH~R! tAn'lY CHANGEO 
~Vr. , .4 
i'lL T I!. n"~I' I V f'AILrD Tr1 CL£A~ 
r:Mf' Dl: ~ T, "-1 1 Jr:. ~. -11 
PLI'l ... 4 
I'll. T 1.'~2· ,~ ~aR U'l~"I2 fAiLlO 

Y. v + 1 
I , 



~11~.".lr·I1·0C"'ll." P"Pt 1Ij/~'1114~ W:~ r, 
~ ~,. d C. A 

"211322 ,'11117iH 
I'lJ1J24 7ln~~ 1 MI"1'0 
:,11 ~ ~ .3 ~ ~ ,'127711 1 """"1 
It~U,h ""02'" 
~~:1.s~6 " 742('121 
nU4:t' 112130!'11 
"1211.3"2 1'0110 " I!J 

"'!loS"" 11!J2121:"1 
:~"U46 ("01'101'121 
f,Z13~r "'2,1027 ";"~ml 
0.1113>" "'121141'1 
itli31J>6 Vi000018 

1'100,1'17 
U1J611J ~1Q17r1 

"'''10511£ t'!1~1:l2 ';'171777 
111.'1\31>6 ("1:>7:"" 1~2IIIU 
I!j!l 1. oS '2 "»'Hi!27? 
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XOII 
eel> 
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~L.T 
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flec 
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"ov 
c;ec 
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HL T 

Y-hi 
NoN+N 
5CClP( 
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I E:IIRi"R! V rAll(D TO CLE A" 

11:' )(Ol! U r411.EO 
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112117111 t:l127:'!0 "'00111l0 MOV *U",OES~ I M('IV[ ClEST I NAT! ON O?ERAN"I TO DESTI'JATION 
0211714 "fII 1/1 2" CCC 
001716 0742(.'10 XOR SOUR:E, Dr S T I xeR SOURCE AN:J :::ESTIN4TION 
0"1720 133011'1 SCC , +" 
:l;!1722 ",,!00Z0 HI. T I (PROR! CARR" CHAN~EO 
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LiJo,1,'jJ!\'; c~ t ,,-"' '.'It! ~i611/Ji'I~ "'uv 'lIH1:',tl, ~T I ~H1 'J~ ~I '; T I 'Il T ! !lrJ n,."'Arn TO I'r:. T I'll T I flN 
~~ 111 : ~, 4 ~ rl1lU~ " '>1.1' 
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Jt < 1 jo ~127~0 :.Jil4ll!. ;1 I'OV .4"'''l,(;L~T I M~Vr "EST I I-; AT 10,< ::lPERAr" TO DESTPUTION 
~'l21~2 ~0~27' 'lCC 
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',.N+N 
seop!: 
1"01/ 
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sec 
XOR 
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HI.T 
flVC 
I<II.T 
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"UII 
cee 
XOR 
pec 
I<ILT 
'tve 
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CM,. 
HlO 
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sec 
XOR 
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~L T 
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SCOPE 
MOV 
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,,,,"'I/r SQURr( OPlF<AI,J ·TO ~OURC£ 
,:1ClVE ilE!.Tp'A'rIDN CPERAN'J TO DrSTI'JAllON 

,leOR snuRCE AND D(STINlTION 

,E:RROR! CA'IRY CHlNCED 

,E"RCRI v £AII.(O TO CL!:A11 
O(ST,10 ,O(ST8~7 
, .. 4 

."00"'0. SOURcr 
,400"0.o(ST 

SOURCE,orST 

• +4 

• .4 

''iO\''' ~OUIlCt: OPEFU'IID TO SOURCE: 
,HOVt ~E~Tl'JATIOIJ ~PEFUNO TO D[STI~ATlaN 

,(nrl~R: II r.!l.fO TO CLrA" 
0[5T. /1111 ,orSh"l 
, .4 

=l?!~:-~~. sc~~r.t: ; ~~v!" ~oIJ~cr :l~[~;'''~:J '0 ~OuRc( 
UC;''''00.!)(ST 'M"Yr ~ESTINATION ~PERAN~ TO DE:STI'aTION 

SOuRCE,orST IX~'l srURCE ~ND 'EST!MAT!ON · .. 
I(Ilf/OR! V rA!LED TO CI.EA~ 

neST •• " .orSh:"1 
• .4 

w-1.'OURr( I MI')V~ "'01111 "'( :wtIlA'W TO ~OuRrc 
'1 ,tJl :" 1 "'1vr "L'TTrHTtO" WI ""'.0 TO [11 ~TINA' IrtN 

~OIJ"'Cl,t)! ~T I~'lk 5 ru'~~: r A.Nn tlL'; r It. AT ION 
• .4 

1 LflK')fI I r l""Y CHANGlO 
• .4 

I E.IIH'lR I v r A I L.rD TO CLLA" 
0(5T.I171716 lorS To 1?77761 
• .. 4 

1 -1 lIO~ 1 r AI LrD 

.-1. SOURCE • M~vr 50UllCE OP(Fh'JO TO SOURCE: 
*2. DES! IM~VE: "E~TINATION OPERH'D TO DESTINATION 

SOURCI:,oEST J XOR 
• .4 

SOUPCE: AND OESTIN.lrrON 

.EIlRORI CARRY OHANCED 

• •• 
1 e:~ROR I v r A ILEO TO CLeAR 

0(ST,*171175 IO[S Ta 1777151 
, .. 

1 .. 1 )rOil ') n.lL[O 

._\, ~("IIH·I I "InVI ~rlt·tH'1 (H't ...... J!) 1 n ~ t'Ill~ rl 
H.LJt:.f 111"' VI (",I. ~T I'ot 10' nl~! I(,A"~~) 10 I,i :.T I NA II N, 

~OUHC'l.orST lUll<! S~uhCI Hin [1(~T INAnO"l 
• .4 

IlPH~~ I r. .. ~ ~ y e'''NGLO 
• ~4 

'EIlR~R ! V rAILED To CL[.~ 
0(5T.I177773 IDESh17177Jl 
, +4 

,-I XOI! 4 r A II.E:O 

.·1. SOURCE: I ",evr ~OllRr:[ (lP[llA'!~ T(! ~t:"!R~E' 
'10, :JE!;T I l'1~vr r;e:STINATIJ'J ~PE'Iu., ~ j J(STt~ATION 

50Ul-fCE, DrST 1 X~H S~URcr A~m DESTINATIO'J 
, .4 

~i Ie r. "'~R! ~ A" R Y CIH",r,lD 



"A!!;:;(!:-ll-oeK~::-A P~Pl1/2'-11/45 XOP rrlS~ TUT I'AeYl1,606 l1-n'a-n 231 C7 "AC£ 12 
::CKBCA 

1ln~32 Ul2l! 21 1 Bve , .. 
~2!?~34 :"l!1Ir/H"" ~I.T 1 E'>ll"'l1 1 V rAll.EO TO CI.E:AII 
~""~36 7'2(1077 17776' eMP :lEST ,11177~7 l;)r~~·1717671 
112:2542 :'h431 He ,.4 
""254. "000"'" 1-11. T I-i Xop U r.lI.EO 

:1"""34 yaY+1 

10"1'102'" N-N+N 
~~;>!l4' :-unl SCOP[ 
002'~~ ~127"'2 177177 !'IOV .-1, SOURCE ,,,,!'IV" !'OURCE ~"(IH":J T" <;OURC[ 
<l./l25~. :'127"',., 0Ii!l00Z0 MOV .20, DEST IMovr OESTP,lTION OP[RUiD TO 0!:5TINATtON 
1'l22;bl! 7r.ll!2" eec 
1I"2~b2 :'7420e XOR SOUHCE,OEST Ile/1R 5~URCE ANO DESTINATION 
1!.il?!;,b4 10~012l1 Bce , .. 
0~2,66 701110",e I-II.T 1 £I!R:'R! CARRy CHANCED 
16212;10 102iJl1l1 BVC ,+4 
16"2:)72 :'00021e HI.T 1 EPRM I v rAII.ED TO CLE:A~ 

"il2514 7'2"'027 1771" CMP OEST tII'17"" IO[STa1777571 
16"'2b1l0 :'''''14''1 IlLC ,.4 
0:11:.1b02 :-:"0001 HI.T 1-1 xO"1 23 rAII.Eo 

;'1001113' yahl 
rue·. 'l-N+N 

"'02c.U ,"U7Q11 ~COPf 

~'J~o"6 :"127"2 177777 MOV .-1, ~OURCE ' 1 M~ vr ~OLIRCE (JPI:.RHI~ TO ~OURCE 

"J (b12 :'127P0 01210"40 M()V J114I11,D[ST 1 Jo1C'vr Dl'iTlNHIJ~ OPE~AN" TO U£STlIHTION 
llo'ldblb Z0~277 sce 
~lJ20"" 11 HU'I XOR 50UHC[,0(ST IleOk seuRc( .HID OESTIt-;ATION 
"22on 1Il3401 BCS , .. 
"~2024 :'03000 HL,T 1 [IlR~fj I CA'lRV C'1ANGE:O 
~<l2620 U2121j!11 ave , .4 
"21?o3~ :"001!:1'Jfl HL, T 1 e:"'R~R! v F"AII.EO TO CL 1:4" 
0l2b32 :'2r027 177737 c..,p 0[5T, "1.717~7 1;)010 1717311 
"I!: 20 36 :'''1401 BLQ ,.4 
16"20·121 :0'12100\'1", HI.T I-i leOR 4., rAll.EO 

Z00036 yaY+1 

21 "21 1 I!I" ~.N+N 

01'l2b 42 1"10701 SCOF'E 
"32044 :"'127"2 177177 ~O\l '-1, SOURCE IM~'1E SO'J=lCE :::PE1<A'l:l T::l SOu~~E: 

"2120!>01 ~127rl2l 0(l1l2I100 .. ov *l"''',oE.ST IMC'Yr 'ESTl~ATlDN :lPERAN' n U[STINATION 
1l(l2b!:>4 70"251 cec 
~J2o'b :'7420,., )COR SOURCE,OE5T I xnR SOURCE: ANO nEST INATION 
l'I2I?b6~ 103O:"1 Bee , .4 
1'I""b~2 70f101'l0 HI. T 1 (:1""Rl eARRV CHA~4GEO 

"~?1l64 10?,,1'l1 ~vc ,." 
~Ill/lt,,, ~'ftHh'lI"" "L,T I L n i~ "" ~l I V r A 1loro TO CLt AR 
",' i/, 1\'1 ,~;~~~'?1 111617 rM" 'I.~T,., 11&'1 ,)r",t.; 1167'1 
~1 ~, ~j'j 1 4 "~'111"1 111') ,+ 4 

" ~1"', t,. :'jI~Jllt1" "'LT ,. , 'VII" 1;\111 t AILrll 

;1",4.,] , v 0".1 
~ih4.11!1D NaN+N 

l'litln"", 211Jd 71111 SCOPE 

YA! N:lEC-ll-0CK3C-. P:lPl1/2S-l1/45 leOR I r.s· rEST MAC'r'11,00' 11-r~8-n 231·7 ~ACE 13 
::CK8CA 

210271!!2 ~127"'2 171717 I'OV 1-1, SOlJRCE 1 H('IV; !;OURC;: OPERA'IIi) TO SOURCE 
~~27~6 1'1??00 ",D02;-0 .. ov ,2"",oEST 1'10\1[ :)(STI NAT I ON OPERAN' TO DESTINATION 
~;'~712 r;'fl217 sec 
0122714 07.27" X o I'! SOU~C(, O[ST IX"'R S~URCE Ujrl DESTINATION 
:lllVlb 1"~H:1 Res , .4 
~'~nl'J :>'Dt'I",,,,,, HI. T 1 E"r-.'iR I CARRY CHANCEO 
"IJ~nn 101ftH"1 flVC ,+4 

"~~7". 1""''''''''1'l "LT 1 COH"H I v fAIL(D 1:1 CL!:'" 
lli<ln;-6 "21110<'7 17"'7 tMI' C(!>T ,'171'71 lur;,ht775 7 17 
>1021.12 1'0141111 At.!) ,.4 
r.;027H e'H'"u "'I.T I-i VOIl "0111 rAIL,EO 

"'0111,,4111 "'- '1'+1 
1110('141'1111 NIN+N 

"0;>].56 1"107t~1 SCOPE. 
01l2741'1 "1271'2 117717 "OV .~1, SOURCE 1 "1~V£ ~OURCE OPEFh~W TO ~OUilre: 
~"274~ 1"12770 001'l4~0 !'IOV .401'1,OEST IM(We: "EST 1 NAT I ON :lPEFlAN'l TO DESTINATION 
ft2l27)0 "'''02'7 cee 
"021'2 r.742~~ XOH SOUHCE,OES' J XO;l SOUqCE 4ND DESTINHION 
:'I027!:>" Hn011'1 FlCC , .4 
0027'6 ('0"''''''0 ~1. T 1 E"'H~R! CARRy CH"'N(;E~ 
;'02760 112120211 £lve ,.4 
"'~27b2 ?'Hl":"0 HL T , EPH:')RI v r AIL,EO TO CL!:A!' 
"~n(H "'211~?7 171377 CMP oEST,'171377 lorS"'177J77l 
"02770 I"014:'l1 AlO ,.4 
~0V72 ",,,,,,.,"'1 H~ T 1 "1 xOP 41'1~ r A IL[:) 

",,,,,,,,,41 V'Y·1 
"'",U"'III N-iII.N 

~H1.· 714 ('1"']11'11 '1CCll'l 
",P11t> I"l:n,~~ 117777 "'0 v '-1, ~OU"c[ ''1l'\vr ",ouReE: Ol'lAA'ID TO ~O!lRr[ 
.1~1 1 j .. 1.;' ;~127~0 ""10('10 MOV '1"161/1, LIE: '>T 1 H('\Vr I'EST I ~AT I ON ~PEIHN" TO orST IN.nON 
'j 1.1"0 IJ~2n SI.:C 
"IJ10 "'74211'0 leal! SOUHCL. DrST ll(rlA SCu!lCI: 'NO DESTINATION 
.1,: \Al~ 10342'1 ec:s ,.4 
l';.n,,14 "'21~"I'!III I-II.T ,(A.l"R I C .RRV CHH,(;(O 
~kLl"16 H"2""1 Bve , .4 
~;n"l" t'1!l~"1'0 ~I.T 1 E"~~'l! V r,qUD T:1 CI.!:U 
~ftlJll22 ~2~~U 176771 CMP OE:ST,U76777 IllrSi'1167717 
~0'o'l26 0014;)1 ~lQ , .. 
"0-'0321 "'''300'' HI.T 1-1 )(oq 10::0 r AI LEO 

"'00042 V·".l 
~021'1U "!.N.N 

011!~<lJ2 ~l;ot7l"1 gOF'E 
(l(J~<lJ. r'l27:l2 177777 "'ov .~1, '>OURCE: 1 '111V r ~OI)RCE: OPEIl.'J:l ~O souq~E 
~",,,4~ :'lnt:'~ 1/l02;J~" "Ov '2~"'C1,DEq, I..,rv r 'lEST! "AT I ON OPER ~ND TO DESTINATION 
"" 1,,44 :"lV''£''J7 ree 
i~~'''~46 " , ~ .~ t" III ~Ol! SOUHCl, or S T 1 XliII :;rlU'·cr ANn (iEQINATlON 
• - • ~ ~ •• "J ~., to, ,,,,7'1 JlV: ,.4 
'.'\.1'; .. 1 ",1.1111:'1 IIL.! Il'tl-f"'!11 r A"HV rHAi'lq f) 

,1,1 I."'. 1.'··..,"1 ltV" , .4 
\1 ~ , ~~"'1fII l"~h\;ll'lIl HL. 1 II, "I, ~ hi V r AlI.I U TO elf All 
i1 L1 ~ .. 1 r.~· I"i!l'Iil0.'7 11'H11 I'M" O(5T,1l7',111 1 Ur) fo 1 7':1717l 

--\ I 



v .. ! \:U-ll-0CK 3C-4 P~PU/2'-1l/·5 XOII 1 ~~1" reS! "lCYl1,~U 17-rr9-n Z~ I ~ 7 "ACe 14 
~Cj(tiC .. 

2)1",,64 :"1/11431 BEC I·· ".lJJtJ6 r10Ur" IoIL.T J .. i lIOR Z0a" F"AIL!:O 

"'1/I1I.,4J V·".l 
1':",4r."'0 ",olhN 

IIl",.,7" ~1;11~1 5COltr 
1071'1",72 ;'127:-0: 171777 "OV '-1,SOUHC[ ,MOV" soulier OPERA'J:J TO 'lOuRCE 
:'3 ;;06 ~ l;>]?1Il ~:il4:il00 1'401/ '.",",0' ,liE. 'iT I Mt'lV" ~ESTPJATION 'lPERAN' TO OrSTI'HTION 
Idii ji.ll 2 ;l0~:i:1i !.CC 
III 0 '10" I"Ho:1'!0 xo" SOUH::l. ::l(S T ,;eM SOURCE AND OESTIrJ4nON 
1111'-'1"6 103401 fie! • .4 
003110 "'''''''011 IoIL.Y ,[IIMRI C .. IIRV CHANCE') 
"''':$l12 10111"'1 RYC ,." 
IdJ "11 14 "0~"Q'0 HI. T I (IfrR"R! v r A! L,[O To CL,E Aq 
"iIIJl16 1'1l",,27 173117 eMp e(f>T.,n7.Hn 'JrSTa17J7771 
0"0122 00141'!1 1'It.O , .4 
"0.11;>4 "0111/11'111 HI.T 1-1 WaR 401'0 fAlL,EO 

1"011l1/J44 Y.'hi 
I'IUJ0"I/J N.N+N 

"'03126 "'1071'11 SCOPE 
"'''31311 r127:l2 177777 MOV '-1, SOURCE I '1t'vr.: SOU'lCE OPERA"lO TO SOu~cE 
I/I2I31H 1'1121"0 0U10I!J1 fo40V '1"""'0,OES' " I '1ovr {'1ES~!'lATION O?ERANC) TO OEST1~ATION 
i!l0114~ "'00257 CCC 
fcHn1 42 r]4ZDl0 XOR SOURCE, erST I XOR SC'.I p :c A "lO OESTINHIO"l 
"r.!,1144 1"~"1ll flce ,." 
~Ql.ll"6 t~000"''' HL.Y I (PH"'R! C ,RRY CHANe(!) 
0.111)'" Ui'IIICll FIve , .. 
II'" '1)2 1'11111""''''' HI. T I ("HrR, V ,qUll "8 CLO .. 

~'" 11:'4 """ll;?? 1111777 eM; O['\T ,11161177 ,lln To U'1171 
"0 ~ltl~ 1'\'114"1 ute · ." "'011 6 2 "0"'/1130 III. T ,-I. wOR 1IIl1lll'l1' qU,(O 

"'011111.' Y-hl 
1'2"''''''0 N.N.N 

",nl0" I"UI 7 I'll scolte 
{}!"J:.66 ~ !.21~2 117177 '·ov 1I.:',SOURr'C I '1~vt ~OUqtE OP(PA"!) TO SOURCE: 

'''''1 /2 ~127"'0 :>I 2 QlIllI!0 "0'1 .201D1'""or5 T I 1'I~:lV r '($TINATIO"l 1P[AANOTO DrsTINATlON 
IDI1lJ176 0""277 SCC 
~I1J2C" r.74<!iIl0 1l"';1"Il 50U"CL,~ESj I j("'i;; S~uwCE iND DESflNAT!O"J 
"11132"':2 1031011 f!CS · .. 
"0l2"" \:0'''''''0 IoIL.T I E'lR~R! CARRY CH.'/:;£:O 
;'03:2;'6 1021!11'Jl eye , *4 
~:'I321:il I/!I!lQl0"''' lolL. T I EPi-l~R! V I"AU,U TO CL.EAQ 
01:13212 ~:2(l1027 l~'n' CI'IP :J(ST,1157717 IJ[Sh1517771 
003216 70111'11 eE.C , .4 
1!li!3l~'" """"ee IoIL.T 1-1 XO~ ~~;-~,. rAILro 

"'01110'6 ".Y"1 
1/!~1I0"''' tJaN.N 

1'10]222 11107011 SCOPE: 

"" ~'2'" ('1 <'H'01 171777 .. oy "-l,50URCE IWl~~ ~JUq~,- ~PE'H"~ T~ ~O~~::E 
II0101J~ n27~" 041110('10 I'IOV 1I."""'0,O(5T I '1ovr "E~ T I"" TID': :lP~RAN~ TC DrSTI'JA,T!ON 
II"j~.H "i/I"'2~T eee 

'A!":J[r.-ll-llCK:J~·" P:lP~lIZ!l-11/~' _OR 1\:;" TEST "1lo(;Yl1,c.i"6 17-rrB_n 2~1.] "lGE l' 
~:~i:lCA 

"'0l2J6 PI'42U 
110324iil 1030:'1 
~~'2·2 f~""0~0 
0i1l.l;?-" Hl:!0:>11 
~iOl3;t·o ~,:;'I"I2I" 

iI''''l!)'' ~,:3IIJ21 

~"Jio!~4 NH4~1 
~1/lJ2:l6 fl'0111111Q10 

Ql0U47 

un"" 
11121'200 i'107(\1 
lI,n2 0 2 "121('101 
~0H1>6 ~121L'1" 
.,,,J2 72 "'''0211 
kl03..: 74 "'742"''' 
~"~2 76 10341111 
1ol03J(\11J l""'lS:'IS 
~11J33"2 102S"'1 
Il2l3J,l4 1»"1'10"''' 
~iil33~6 :"2"027 377777 
~03312 001401 
003314 V'01l1ilU 

~"""'" ~"~0Q1" 

V·".1 
~I."'.N 
SCOPE 
MOV 
MOV 
c:cc 
_OR 
RCS 
HL.T 
!WC 
HLoT 
CI'IP 
BlC 
~I.T 

, .. 
0(5T,1I13777] 

, ." 

.-1,SQURr.C 
_11'11,,,10". 'll ~ T 

SOU~C(. orST ... 

IE"I<~R: v ,AILED TO eLorA­
I DCS Ta 1J7777l 

jl'l"vr cO';~CE QPlRA'JD TO o;Oul'lcE 
IMI'V£, I"l'lTl"llT!ON OP(RAN:" TO ~rSTltaT10'" 

Ix!'!H S~u":t A"I~ OESTINATION 

IE~A~RI v rAll.EO TO CLot'" 
J DESTl177711 



"q'.::tC-1:-::::K3C-A POPl1/2~-11/45 XOPI~ST TEST ~'CYl1,62/1 17-rEB .. 12 2!147 "AGE 1& 
:::O<i:lCA 

01""''''1 Nil 

~Z~316 ~l:'l7rl SCOPE 

e.nJ~:l ~127:"2 "Z3.H,1a "'Ov to, SOU":::. Ii<!"~; ~OUIl=E ~PEQA'J:J "':l ~OURCe: 

~2I1 j;4 ~127?'" I'Z~0:'l1 "OV 'l,O£ST Ii<c.,r 'lEQn.ATION ~~ERAN:- T~ DES~PJAT10N 

"0 \~j21 rU2t; 1 ece 

001j$2 i'l742U xa!! SOURcE,orST I )COR s!"uPeE AND DESTINATION 

;\k113~4 1il ~0?!1 PeC ,." 
t,,, IJ,I6 ~'H'II<l~1' ~L. T IEnR"R! ': ARAy CH'N~ED 

~0 IJ~~ ~ 0;>0"'1 live .... 
~~ \,1~2 ~01'11l11D loll T I t"~rp I V rAII.ro TO CL.r A~ 

li"l1J~4 '1,,01017 ",,,11I1'l01 ('HI" onT, U I Dr ~T 111 

kl" \j'>QJ NIl14tll 1'1, a , .4 

11" ~lj'2 t'l01!01!1D HI. T lil X"lH 1 fAlL.LO 

111"""'1 
veV.l 

"'''1'l00Z Ne"'.'" 

""33~4 "'10711'1 SCOPE 

0033)6 Q'1272'2 "'021"'",,,, MOV .",souRer. IWW r 5:lUR:E OP£RAN~ TO ~OuReE 

003H2 I'1271!0 30011et2 MOV .,2,DES! 1'1~VE DEq!~4TI:lN OPERAND TO PESTl"'4TION 

:l03366 :'100277 sec 

00~J7I'J 0742:11" XOR SOUHCE, DrST Ixc q srURCE A~J" OESTINATION 

"2l3372 103401 BCS •• 4 

110:'\374 "'0et1l00 ~l T I ERRrR! cAR~V CHAN~E!) 

"01376 1"2001 AVC , ." 
00 \4~" "'0""~" 

~L. T I LIIR,R! V r" I LE 0 TO CL£AII 

II"U\'l2 ~~"I/ln 1'1 0Q11111 2 r~p n[5T"2 lorSTe:>? 

0:.'1"'''11 "'H40!1 I!l 'J , .4 

"~HI.0 ""'0"MII HL. f III ~~I< ~ r&H,(O 

rl'011lkl'2 YoV+l 

0000"4 "IIIaN 

~I/lHl~ rl~7:"l SCOPE 

0211414 ~127!'l2 CH' 21 2lU ,",0 v *i2I,SOU~C' I..,~vr ~OURCE Of'lRA'o/D Ttl ~OURCE 

"~14;.!0 :'127r0 ~'Hl"0' MUV .4, DE!; T IWJV( D(CT!"'TIO~~ OPERA~':l TO OESTI'14·!ClN 

..,,, .\424 ~~:l257 ecc 
:1213426 "742~0 XOR SOURCE,orS T I X~R SOURCE: AW) DEST :NATlO~ 

01"'J~3~ 1030:'11 eee ,+. 

~"3432 ?l001,"'11 HL.T I E~;;~R 1 C.l.RRV e'HN~E!) 

"''':5434 1020:"1 eve ,.' 
1li!l34J6 ~0001!0 HL. T IEQR~Rl V r .t.1I..ED TO CLEA~ 

II:lH40 :"V027 i210 Ui2I , CMP DEST, .4 IDE:STdl 

I<l0J4<44 rilt4:)1 fllC , .4 

:'0J4 4 6 I'"\lilt,,," HL. T I" X~R 
, rA IL[O 

t"0illQl'JJ '1'·"·1 
rl<l;'l~U NI/J+N 

~"H'I0 ~1'" It'll SC~Pl 

1','1~'2 t~ 1 J! 7'~ i iHHHI00 ..,0 V ,~,:'GuHCr 1 '1 ~ V ~ • O~lnr{ ::)1'1 fl A'lel Tn ~OIIR:t 

.':lH'I~ !~ln(l0 \"H'I01 " '1tJv '11/), III 'l r JI'.l'Iv I "I ',T I ',~ T I : "j I'lI'I I< AWl TO or~T PlAT ION 

I'll I H.;! ~~:It 11 ~CC 

1'"Qfj4 "'!~i!t'l0 ltO" 50UHCL, DrST I xrll ';"U;1CI 1:.11 DI".TPJlTJO~J 

k'I:nH~6 1ID,142'1 &C!) ,+4 

110H7il "1:11'1,,1.'111 1tL, T I LI>~"R I r A'H!V rtHNGC,) 

0034 72 1020"1 !lve ,.4 
~2IJ474 ::'!0t'101"0 ;lL.T IEQR~R! V !" A J L.EO T~ CL.!:AR 
""'3476 1"2(11'27 0"""UI C,",P DEST,nll IOESTz1ill 
003502 1"014"'1 eEC ,+4 
"03~04 el""0"" HL,T ." xrR 1" r A! LEO 

~000'4 '1'-".1 
tl0".,:>111 ",eN.", 

"'~ \~"'6 :>'11'17"'1 !'IeOPt 
(10 I~Hl ('Iln"'~ 1'1" ('I III 00 "Ov "rIJ, !inU~Cr I MIwr ·.;)IJI,rr. OI'(RUJO TO ~ouRr[ 

l'o!Il". "1"''''111 1/11I01ol:!'(II MtJV "20,I'l \T l'1nvr rL '·T I',A T J U'IJ nJ>llhN:'l TO llr:'T!NAT) ON 
,'Ol I')'~ "''''1\<1'1 rer. 
1.,1a,1.,,,,,l2 1~74;{"'0 xO!' SOUHCL,DfST I X,,1't ~''''uflcr At'lf'l Ill';fINATION 
"., ",1. H'I~01'11 Hce ." 4 
111l.I,"O VI<l~00" ~L. T IL~R~R! CARRv CHANGED 
~"J,J0 11'2001 evc , ., 
~0,~:;J2 "'0~1l('0 HI.T I EIIR"R: V r A IL.ED TO CLEA .. 
""3:;34 1'120027 0001il2ll CMP :lEST, '2" I DrSTo2,,7 

,'in5"" "'''Hall REa , .4 
0213)42 "0Ql0"" liL.T ," X!'lR 2e' rA!LtO 

"'''0055 y-V·1 

ill0""'0 N-N.N 
"'''35~4 ~lt'17"1 SCOPE 
111035 46 ~127?'2 2I00Ql0" '10V 110,SOURCE I Ht'IV: C:OUqCE OPERA'l:) TO SOUqc:E 
11,in5'2 "127:1" 0ill1l"C" "'0 V "4~,OEST II'1t'lVr:: ~ESTI~HION OPERA'l' TO DrST INAT I ON 
"".\5~6 ('00277 sec: 
,'0,15611 07"21111 )'OR SOURCE, :JEST I X'1R srupc£ AND DESTINATION 
110 ~>tl2 1Il141'!1 RCS ,+4 
I'" 1)'-'4 ~""'''''0 IolL.T I [DR'lR I CAQRY CHAN~ED 

.'~' ''.,)''6 1020"'1 nvc , .4 
" ~, \ ') I ;l :"IH'I""'0 "'LT Il n", "I" ~ V r ... J LorO T' r.Lf Aq 

, " ,f'- .'~:'I":'7 ""'0".., rMI' OLSl""0 IUf~T.~"l 
-,,If) ,'",14(11 liLa ,.' 
'; .~ ~, \'i"'0\'0 ~L. T I J ."l~ ~" r,ldLlO 

~1IJ~1IJ'6 .,. V·1 

tlDl!lll"lI "e~.N 

L1\! 10"2 ::'!11'1 11' 1 ~COPl 

,1111 o~" "'127("2 :>0011l"'0 .. ov • ." ~nu"cr I MC'vr ~OlJRC[ Q"l ""''0/:) TO ~OIJ~r.( 

l'.: 1 ~ lit :"1:'7:'10 11 ICt'lUl 0 "Ov ~101<l,Dl5T , M'lvr ~ l ~ T Iii AT 10': ')P[HAN~ '!' v CI~TI~ATJON 
J.lI014 1"0;>'2'17 CCC 
.IJ .1016 ~74210 xO Jol SOUHC[,Or.ST I X~R ~~u~:( AND DESTINATION 
I'Jlo/Ql 1030t"1 Ace ,.4 
1'1l16n 1il01'1.,U HL,T IEPR"1H! CARRY CHAN:;ED 
;';!JbZ4 1 Iil 2''''1 BYC ,.4 
~"J626 ""'I'! 0 ('10 HL.T I EClR"'R I v I' A IL.EO TO ClEAR 
,~z~oJe 22:10<'7 0210111121 CMP OEST,Ui1l:>l IDE'ShUIl) 
~~~6J4 :'!"1.~1 RlO , .. 
""~6.'6 llIil01il'" HL. T 121 X~R 11'121 r A II.EO 

t'l0~"57 ., aY+1 

l'iIll<'l2tr" ~J I "J+N 

2) ~".\/;40 211"71111 .. rOPE 



I 
i 

·"I~!'llC·ll·ucoc-. 1''1J'Un'}.111.' 110 .. I"S' '!5t MAeVl1,tlI'I6 17·rrlil.12 2~IH p"r.C H I ~CK~CA 

"03642 "12?:i! 0/IlUtJ' >10Y Ill, SOuKcr 1>1(1Vr <:OUR':[ ::lPlRANO TO ~OU~~E 

0CH4b i" 12 7P'1lI 1/IIlIl!21'11 MOV '21110,DlST 1~~Vt "lE~TI'HTIQN OP[I'lANO TO CrSTI':ATIO,," 
~J lb!)2 ri3;J277 <;CC 

I J:il.l6'4 ?Hi!1"0 XOR SOUHC[,DEST IX~R S"uq:C ANO OE:STINATIO"l 
;'~3056 103·4(1 9DS , .. 4 ( ~'l;l366:J "0Ull;' ~LT 1 E"RCR: C A~RV CHANCEC 
IlIZjoC>2 102"~1 Bve ... 4 
il:!lH.b4 00"'"PO" ~L T IERH!')R! V rAIL.ED TO CI.O" 
llaHbb !"2!'J1lI27 1110 III 2r.iII CMP ats,., "22~ 1:lE:ST'2i:~? I ""36 72 ""1401 SEQ • +4 
1.1336 74 """iH'I" HLT ," x:'!R 2021 F"AILED 

I POII"U VaV+1 

"'104"" NaN+N 
"',,:,/) 76 ~1""('!1 !lCOP( ",,,n.,,, "127~2 001110"''' HOV .~,50uHcr 1 ",\"V r 'IQlIHrE Of'LRANO TO ~OURI"[ 

ItlIiI \7~4 '"127(10 ""04811 !olD V .411l14,O£ST 1'1!"vr ~L~Tl'iHIO" Of·(I<;'N'\ TO Of5T!NATI0t-; 
I.! iii I 71" ('I iii 02' 7 eee 
0;1-'712 ('17421':0 ~O" SOURCE, Dr S T IXrJfj snU"CL AND D(')TINATlO,.. 
1.!;l371. 1,,30011 /.lce , .. 

I 0.!Hlb (>'0"11"" ~LT 1 E:nR"R! CARRy CHANC(D 
"anl" 1112""'1 BVe ,+4 
0:l3722 ;>i00i/lliHI HL T I [!,'HrAt v rAII.(O To elE'~ 

I "IJ.l724 "2~0;>7 "0"·"0 CI1P D(ST"A0'" IO~STa4~~1 
0213730 "'01401 HQ ,.4 
:l:lJ732 0"000" ~L T 13 X~R 4"21 rAIl-EO 

0;3004 '""+1 

I 
"0111l~" N-N+N 

0213734 1"10701 SCOPE 
III 21 J736 O1272'( ,,"21""0 !olD V '0, SOURCE pH"'. SO~~CE OPEIlA'JD TO SOUl;CE 
1!I2I3742 "121"''' "0UI!II'J "OV • 10i1l11, OEC;T I~OY[ !'ESTI~ATI:>N ~PERANn TO DI:STPHTION 
02137 4 6 """'i!?7 scc 
"21 J7 !:>" 0742"" )COR SOURCE,01:5T IX!'R S"'U~CE AN::! DESTINATION 
"'21 ! 7!:>2 11113401 RCS , +4 
"2I37!)4 0"1101"" HL T I Enfl'lR! CAI'IRY CHANCED ,,,,,,n6 trU0:'1 live ,.4 

I. ;,,,nMl "''''1'011'' HI. T ,(nf<~R! V r A IL[O TO ClEAI~ 

:.I:H762 !'I:.!;hl;"l 0"10'" CM" O[$T,U.l('!" ,:Jr~T'UI'J1 
0;11$1t.1) III/H"Pol !'LQ ,+. 

I t6~:t17a Vl1D00l'l0 HLT 121 XIJR l"'oa~ fAILED 

I'IfH'I062 HV.l 

:'102""''' NoN+N I ~2!H72 ?10701 SCOPE 
;1"n74 "1:17"2 :110210"111 HOV ''', :;CUHcr ,'1~vr "OU;>::[ ~PUlAND TO o;OU'!:( 
;>J04"~11 "12711" :!02"",,, HOV .20111r,OEO;T I'I"VJ: ~£STl'iATION OPEIl~Nj ~c DESTl'aTION 
021 4;H'I 4 (1"212'7 cee 
0214""'6 ?7420" XOR SOURC(,OEST I lC"R S:luQC~ AIljQ OESTINAT!OIl 
0214:l11il 1"30('1 E4De ,+4 
1421411112 """"I'lll ~LT IEJ>Ro:'Rl CARRV CHANCED 
1!'2!4014 102"01 Bye ,." 
"0.016 :!""'''~" ~LT IEIIROR! v I'AII.EO TO CLEAR 
f/l,HIlIZIl :12O,,27 12102001'1 C~P DrST, '2f11"'~ IOE5h~QH'0l 

c: I "l!"Inc-1l-0CKl(;-" P:lPll/2'\-l1t4!1 lOA :,~. ffST ""CYH,PI> 17-r r B.7? 2'147 PAGE 19 
:-c K ~ r. A 

1:J"_"~4 1""'1401 Altl ,.4 

I 1110411126 C!'ilI"'0'" 0 ~L T I~ XAfl ,~~? rAilED 

I'ltIJ0,,63 voV.t 

"".""0 NaN+N II 
CH!I4;JHI :11"701 SCOPE 

I 
1l.,43J2 ~127~2 1'!000011 "OV '0, souRe" 1~~Vc "='JQ~[ ~PE:qAN:l T~ SCUII::F: 
";14,,36 1'11272!0 "",4 ° 01! HOY 140i'l2i,OEST l"lOVE ~ESq~;lTION O?(RAN:l TO orSTINATION 
~".,,42 "'''''277 sec 
"04344 1l7421!l111 XOR SOURCE,orST , l(OR StuRCC AND OESTl~ATION ,,,,.,,46 1"341l1 Res ,.4 
00.il~11I "'''0,,210 ~L. T IE~R'fl! O'lR':' CHANGED 
~04111~2 1il12""1 Bve , +4 
12104"~4 ~"1"P00 HI. T IE"RI"'RI V rAII.ED TO CLtu 
1l"4a~6 ri!~~e27 1/l04i10111 C"!P DESTf'~~~J I Jf~TI"":'~' 
£104iol62 ('I~14L'11 'lLO , .4 
"'041164 "'IIIrtQH"" HL T llil XO~ 4r.;'~ ,"AII.I:O 

~IIJ"'I/IU v-V+l 

'\1"1I~" N·N.N 
".14",/'0 ~1t17C11 -'COl'[ 
1'.14", 1 ill "ln~;i:! III 10""0 U /'ov 1I1Il, :,ClU"Cf 1 WW' '-OII"~1 O"lflA'4~l TO ~O"iI,( 

",14""4 l'U71'11I III 1111111"" ,",0 v ill"';!(''"', ~r S T 1'1nvr "(~TINA110N QI"(RAN' TO or~T"aTION 
11,H1Nl "IlCl2'11 ret: 
'hlHkl2 "Hi/Ole Xo H 50UHCl, DrS,. IxnR SC"uRcr H~n DESTINATION 
,-!'" 411114 1113,,:111 Hee: ,+4 
(1,,41"'6 ",,,,,,,,111O HI.T 1 EPH~il! CARRV CHANCED 

",,41H' 102ilL'll live ,+4 
J04112 1"01'10:'10 ~L T IEPR~R! V rAIL-ED TO OLEA" 
J~4114 ;"2('111127 L"U011111 C'"" OEST.*U:'~~ I nrS".i.,,";lIl? • ",,412111 ~11I141!11 BEC , .4 
0104122 1"01']021" HLT ,a XOR 1"0210 rAILED 

"'''006' yaV·1 

1l2L'1"QI" NaN+'1 
110·124 ~107"'1 SCOPE 
\l~·l(O ?ln7~ ~~~0~" "OV .a, sou~cr 1~"VI" ~O:lqr:E Of'(RA'J::; TO ~CuR~E 

~ .,41 ~ 2 ,'P1~il .J.( til ~~ ~ "OV _21l"n"D'ST IMr-v r ~t~TlI.ATIO" 1PlHAN' T8 Dr~l!"ATION 
\~ r.l ~ 1 16 r,,,,,,77 ~CC .1,,4.4., :'74:t"1!J ~O" 50UHc[,orST ,."H ~I\UIlCI Hj(1 Dl5TINlTlO'l 
VIi! .1 4 .l 1" 14 ~ 1 &C, , +4 
~, ;141 .; • ~'l k1.' .1l" ~ I<LT I[~I<~RI r.i'IIY CHANCLO 
""41 46 1 ";'J:"l flVe , +4 
.10'141'0 ~.,.,~~" HI.T 1(~~/lR! V 'A l~rD TO CLrAIl 
.,;,41 '2 ~":'.I? , 011ll1ll01D rMP [)l9T, .i~;·M· J ~H ~ ".?~r;H'l 

:,~ 41'6 ~1Il14 n 1 IllQ ,.4 f I .'''' 41 0", ~IcH'" ~" I<LT I" ~"R 2~21~" rA Il(O 

"~"il60 Y. T+i 4;fr 

I. ~.klU~iJ II:_,...N 
t'" 41 h;~ ,'l"Pl ~COf'E 

t'tHlh~ ~1?7.'~ ~"Ql"'lIlB "'ov • til , sl'lu~cr I~~vr ~O"'1~r DPE'lA~,~ Tn ~~I,q,·[ -".,41'U -'l?1:./ ~ 4 ""il21 "OV '4~0~0,DrST 1~~'Jr "lSTiN.iT!O~ 'J?(KAl\j~ ~~ :[5:!~a'!lc~~ . 
"J 4 174 l0~2H eCC if 

,:;l "I I 
I 
i 
~ 



\ 

.. A f N!:It C-l1-"CI< dC- A P~P1112'hl1/4' lCOR I'll'S" TeS T 
cClCl:ICA 

!<lCVll,6:!l6 17-rrS-n 2~IO "AC( 2~ 

~34176 1'1,4200 WOk 50UHC[,OrST I XOR s"'upcr: AND Oi:STtNATION 
"J4l4'10 UHl"l Bce ,+4 
~:II4 "~'2 r IiH'0 "0 HI. T ,(F'P~R ! CARRy CHAN':EO 
I'", 4l~'4 101,""1 Aye ,+4 
110 4 2.'6 1'1"';'0:"0 HL T 1 E"~~R! V r"IL,rD TO CL.rA" 

( 
£104210 :"2£'027 0400011J CMP OEST, ,4211"0:'1 lor~h40rl!l"'1 
"21 4 214 :'014"'2- REC ,+4 
01!14216 "'000011 HL T J(l XOR 400"''' F'AILEO 

U0067 ,.a'l'+l 
10"'0210 ",.N+N 

"'e4220 l'lH!701 SCOPE 
11042n :lln"'2 "0"'01110 MOY 10, souHcr ,,,,.,vr !';CURCE OPERA"IO TO "OUR roE 
;'"4226 :"127,"0 110"":11"'0 I'IOV *11'10:11"",nE<;T I",nvr ~'E!; TI NAT! ON :lpf.RANn TO DrST INAT ION 
1'~4:i,'" 1'10t'J211 .. c;c 
I'., 4 t.14 "74i!"11 rON "OIlIH:(, or:l T 1 X"'J4 !j"'U"Cl ANO O["lTINATION 
~,~ 4 ;I .•• UHI'll tl(,.!i ,+4 
\'1/1",4, 1"II!1'II/IIII' HL T IUI"~RI CAIiHy CH4NGlD 
l1.Ht4;! 102'!""1 fi\le ,.4 
l'(l ~ ~4. ('100001 HI. T IE"fnHI V "A 11.£ U TO Cl.£4'" 
l1i.!~l.6 ("21'11<1"1 lfdU00 CHP DE.5T.U0"'''''0 1!J[~Ta10('lI1l"'il? 
l11H 2~2 ('10141'11 BlO , .. 
1'J"'42~" :'1000011 HL t ,i! xOfl 1"'21"'i/J~ rAILtc 

"'01110111 Ywv+l 
1l011J0N! NaN+N 

~U0"'1 Na l 
"214256 ('10701 SCOPE: 
",;J42021 "127<'2 :!iH'J"U MOV *1, SOURCE 1 ,,~V" SQU'lCE OPERA"ID TO O:OU~cE 
~;J4~e4 r127Z0 177776 MOV 1117777~, "EST l'IeVE ~ESTP.j4TIO~ OPER AND TO DESTINATION 
~"42 70 ;!0:l257 CCC 
""4272 :'742:"0 )COR SOURCe:, DES'!' 1 X~R S~UR:::E AND OEST I t-tAT I 0'" 
"'H274 10321"'1 Bce ,+4 
<12l4276 :'0"'0:!10 HI. T I E:"R~R! CARRY CHAr.CEO 
0043<''' 10221"1 BVC • +4 
~:II4J:l2 "'0"""0 HU I ED~~R' V rA ILED TO CLtA~ 
2'21431'4 :'2~0n 177777 CHP DEST,I17?777 1;),5":1777777 
0,HJ1(l "1-'14('1 atc ,+4 
"',HJ12 "1lI1'l0i1'0 HL T 11 x~R 177776 .AILE:D 

",,,,,,,0111 YOV"l 
:'I0Q10Q1i/ 'l.flUI 

.1~?4 114 "1Q11~1 ~Ui,.t 

11,,0116 '.~ 1 ~) I ~~ I ~H"h' .. " .;uv II~, :";;CltjhCf" ,"";' I;: r"JlJlir:l 1jI'IIf""I:J Tt' ~OIJr;l"r 
~1 ~~ -4 ~~. ~ "1;,0 7 ;'", 11711' '10V ·l!lI1'),~)l~T I ',1 V r ~t ',TI',. 1:"'1 rJf't f< ."., TO :;rST pallON 
11;l'I!,'o ('0~'27' <.CC 
",\4..1.1", ~742~0 )I'Of, SOUkC(, DES T , xrf< S'uRCf A'tn ,,(ST [NATION 
l'liIJ4 j,I2 1034111 ElCS , +4 
;1:.l4 j..l4 ?01'l0"'0 ~l. T IERRrRI CARRV CHANGE!) 
~"4.l.l6 102001 fI\lC •• 4 
0il43 40 ~000i1''' ~L T 1 e:~R('IR! v rAII.E:;) TO CLEA~ 
"a43~2 :'2:"2127 177777 CMF' (lEST ,1H777?7 IOES·a1777771 
ili!43 4 6 ~1lI1401 BEC ,+'-

(, 
u41"!JEC-1l-0CK3C-. P:JPl1/2~·11/4'5 )l'O~ It-IS T T£ST "lcY11,6:l6 17-rr6 .. 72 2~ '( 7 PAGE: 21 
:::KliCA 

"043'0 :'101'101'10 ~t. T .2 xrR 11777' rAILED 

1'101'J0'2 var"l 
1'10110"" NM"'+N 

"'0·.3:>2 :"11'17(>1 ~COP[ 

(,,,4354 ['12772 1'1"0211'14 ..,uv '4, ~::JUkcr 1 M"yr ~OllRCE ,"PE.lH'!;:) TO "lOuRrE 
"0431>0 "127!"'~ 177713 "'0 V '17777.1, ,)('iT I'iCF ~ESTIN.\T lOr.; OPEIUN"! yo ors T! NAT I ON 
"i!l4Jb4 ~0:'12'7 cce 
:'04.3~6 ~ 742:'l0 XOIl SOUHCE,OEST 1 xl'q Sf'luRCE AI\J QESTINATION 
1104370 1030"'1 !'leC ,+. 
"04372 "'0000f1' HLT 1 t:'1fi~R! C ARRv CHANG EO 
~"4374 102""1 BVC ,+4 
:.-".,s76 :'0:11000 HI.T 1 t:"~~R! V r AI L.[O TO cU:U 
~"440" ('2::!027 177177 CHP DEST, ~171177 I[JES~'1717777 
;J~44~4 :-"14211 AlO , +~ 
"04~""6 "00000 HLT 14 X~R 117773 rAILEO 

~"001~ ,.wY+1 

'-""1'10111 '1aN .. N 
"'01410 :"'1rt1~1 "COPE 
l,.,4Hi/ ;'1;01"(' "'il:l010 "OV -111', !iOUllcE 1 ~nyr ~OI)RCt rr'lIlA 'Hl T'l ~OuR"E 
",,4410 ~1~7~" 1P167 M()V ·17t101,"lL",T p1"Vr f"l ',TIIU: to" ra-r f.I AtJ .... , TO O"STINATP1N 
.1.,4 4;' ~ ~'.,,,~ 17 ~cr 

l1,,44,/4 I' 742"'0 ~O" '10u~r;l, Of'~T ,XNi "~U"Cf A~, ~ DL<;Trt-lUIO'" 
,'044:1t. Hl.!4~l ilL:~ ... 
111014 4 J0 ;' ~!l101/10 "I.T J lRlfl" Ii t CARl<v CHANGED 
l'lJH.l;/ 1020('1 9VC , .. 
,'",0 ~.I4 r01/11D~~ HIo.T • [ RH' k! V ,. A 11.[ 0 TO Cl.EA" 
"",4$6 <'UI027 177177 C'I'IP OEST,Il71777 ,or~r'177"71 
004442 ~"14"1 9(C , +4 

004444 ~fIl"'''''1lI ~L.T 11~ '10" 177767 rAILED 

~i""014 vaY·1 
r2l"020 'J-N .. N 

0044 4 6 :'1"7111 SCOpE 
;'044521 ~127~2 (""''J:IIn '10V '2", SO'JR':E: J ,~~v~ ~OU'lCE OPERA',:) TO SOURcE 
0044~4 :'12H~" 177757 "ov '1177,7, JEST I ~C'vr: ~ESTINlTION JPER AN~ TO DrSTINATION 
l'ilH60 ;"21"257 ecc 
"214462 ('742:'0 XOR SOURCE,D!:ST 1 X::'R sruFiCE: ~:I;D DESTINATIOOI 
";14464 1"301'1 RCC ,+4 
~J44"6 :011;""'0 HL. T 1 E~'l~R! e.~RI" CHANGED 
11".4 I~ 1 "';>"~1 nvc • +4 
11,144 '2 ",,,,.'0"0 ~l. T 1 (r."" I~ ~ V r A Il.rD T, CI.E ~~ 
"1l1~ I. """'I,n 177177 rMI' o[,r, '1771'7 lur',T.1777771 
~"., • 'h·'" ,','141'1 1'1') , ·4 
11,H''''; :'1"'1,,,,'/1 III.T •• :r 'II)" 1 "7" 1 .. IUD 

l. l1'a~iI" "'-Y"l 
"'",,'i/J41rl 'JaN+~; 

"J4:>.'. "'l,H"l ',LlJf'1. 

"J~'~~ 11//;"" ,''''',l41D nuv '4",~OUfVl I "Ir, V' ~. ~)lJq C t t'l k ~'~:J TI: '(1IIRrl 
l1.l4~1 , :'ltn" 117717 "'!!J v .17I1,jl,~L~T J ~r-, ,l r·t ~ Tit •• T r IHI 'jpr~ All" TO Lit ~ 'I 'aT I"/>; 
.1" ~, 10 r~Vlnl ',L r. 
..,,,4 ~'III J1H~0 ~O" SOUH:! ,lJr ~T 

(~.;-
I X "In ~rUPC£ Af,,;) D('JTINATIO~ 



It • 
,AI,,:)l:-11-D:K3C-A PD P11/Z5-U/4' XO~ I';ST TCsr "lCYl1,~:'lt1 :''f-rt9·12 231'1 PACE: 22 I :C~bC. 

00'522 103401 lICS ,.' 
1!~'524 U:l000 loll. T IE'''l~R! CAtlC~'f C~AN:;(D 

J"45i6 1020:'11 ~vC , .4 

1'1/14, J" ?0",,,('I0 ~I.T I~"R~~! V rAU_ED T:l Ct.(A~ 

;~:l~!;d2 1':2:1027 171777 C~P DE51,,177117 I J~S"~ 177'71 

( 1'I"~!).'6 :'0,4"'1 ~lO ,. , 
I 16114,4., ~~0"''''HII I1I.T 14:' ~Or> 171737 FAIlED 

r011l"'~ V oV.l 

PI''''11'1I NoN.N I 1511454" 9'11'!7111 'ien,,!: 
01i1'~.4 :'117:"2 Q!U11'11l "0',1 11110, SOuncr 1'1"',1" .,ou~r[ Of'LnA'IC) TO ~OIJlI~( 

~1iI4,:>" 1'121'1/1 117~77 MOV .177e71 , :"l~T .'1"lvr r(:~,T!t"T I Of! ~f'[IlAN~ TJ Jr!>T INATlC~ 
"'II "!! ') 4 r~1l2" cce 
UIil4,:>/! !'74U!0 xOI< 50UkC£ ,0rST I~/"f< S"'U"Cr. Ai';" (lE~TINATIO'1 

"IH !)t> " 1030"1 RCC , .4 
"'H5b2 "'0"000 I1I.T ItRR"IR! CA"~Y CHANCED 
0r.'1',b4 1020"'1 EWC ,.' 
""45b/! "'''110''0 I1I.T I EflR~R: V r A I L.ED TO CL.EAR 
00~5 70 :"2:'1027 171777 CMP OEST,II117177 I ~rSTo177n71 
0:114574 "01401 REO ,.4 
0134576 "0.,000 ~I.T 112';: XOR 177671 "'.11.(0 • "'0~077 Y8V·1 

I "':111'1200 1\J8N.N 
004600 "'10701 SCOPE 
0046:"2 :'12?C2 :')002"0 MOV .2011:, SOU": .. I"~V" ~ouR::E OPERA'J;) TO SOUR:E 
V1a46~b fl2700l 1;1;:;;; ~cv =177~77. ~t:sr ;~~vr ~£S!!·~!"!~~J C?ERAN~ "'0 DrST!t\!!T!t"'''J 

I 
"'''4612 1"03277 see 
004614 1"742('10 XO!! SOURCE,OEST I ~CR SOURCE A"~ DE'iT INATtON 
004616 103401 RCS •• 4 
",,4 0 c:i! 1'030'0 I-lLT IE"R'IRI CARRV CH"Nt:EO 
I'1I 4 b"" 1070"'1 RVe , .4 
(II"'40"~ :";' '" ~l?l0 ~I.T Iln~"1'!1 V fAILED TO CLEAR 
IIi'!" fI,~ ~ ~'~\'Ii/ln 117177 C"''' OL" T , 1177 771 l:J r ', To l71177l 
(11;140 Ii ""'14 C1 1 I1LO , .4 
l4il40H l~I4I11"H·" HI. T I/(',J XI"I! 1"'71 fAILro 

:"1IJ0100 · ... ,..1 I :·,,014"''' 'uN+N 
034636 1"1117"'1 seOPE 

I 
"04b4~ :'1<'7:"2 OIU4110 "ov .400, SOuRer IM"\T ~OURC[ OP[RA'::; TO ~ouR'E 

1110 40 4 4 ;'127"0 177377 MOV *177377.:(5T IM~¥E "ESTI~ATIO'l :)PERAN,) TO D(srpaTION 
2l"~b!>Z ~0"2'7 cce 
1l<l46'2 :'7~2r0 XOR SOURCE.orST IX~R 5CU PCE M,D DESTINAT!O'l 
"1!46!>4 H'JJI/I"!l acc , ., 
1l.,46!>6 ~'HI"''''0 I1I,.T ,EClR::lR! CARRY CHANCE:D 
"04b6~ 1<121/1"1 PVC , .4 • i<l:l40b2 "",2'0Z1!1 I-lLT I EIlR~q I v r .II,.EO TO CI.EAI! 

I 
~;l4664 7:.!?I!In 177777 CMP OEsr ,'177717 .;)[5T=1777771 
"""bn: 1""1,t'l1 BEO ,+4 
ii2l461~ Zl!l3eU I1I.T .4~0 X~R 117177 rAII.tO 

2'001111 yoV.l 

( 
I v A Pi ~ l C -11- 0 c K 3;: -" PDP 1112 !'I-11/4, ~ 0 R l~, s· .:: S! '" A eVil, 6!l6 l'-FrB.7? ('10 "AGE 23 

::';;l!tJCA 

1"010"'11 N8N.N II 
"':/14674 ~101701 5COP[ 

I 
~r.'I4 6 76 7127:'2 IHlUlPl0 "'0\1 -11""-. ~O'J'l~E I i1t'vr ~O'JR:E OPERAI,D TO C;OVRCE 
~"'47"'2 "127("" 176777 "OY '1 76 777 .'1E'iT IM~vr ~E~T!'iATION !)PERAN:l TO C(STI'-lATiON 
"047D6 ~0;'1V7 sec 
"i!4710 ~74,"'e )(OR SOVHC(,OFST I MCq S~UPC( '''ID ('JESTINATION 
~H71" \1113"1:"1 lies , ., 
.lJ4714 ~;il~."'0 ~1. T ILI:Hl'RI (A"ii¥ C"'NC(O 
"'21471 e. 1131"''''1 five , .4 
"""'7/0 ~i"'IfIH"0 I-ll. T I [I'"' I'! ~ ': Ij I ~ rOT 0 c: L. I: A" 
"'111"1:.> 1"21'10;>1 177711 r.,II' Dl5 T , 1171 77 7 I Dr ; T"1 7'/7] 1 
:'''4720 0I"'1~Pl1 IllO , .4 
''I1l47.!'' ~";'I0t'1l1l HI. T 'li'lJ~ ~OR 176717 fAILED 

{"0"lt'12 y. '1'+1 
"'010"''' NON.N 

"r.'I47J2 "1 """1 SCOPE 
"'i/l47J4 "'127"'2 1'102000 MOV .2~IIH·, ~O\JFlr.E l"'I'lV r ~OURCE OPERAND TO ~OURC'E 
l'l'J474i/: ('127:"0 1"3177 "'ov '17~77', 'lEST IMf'lyr OESTINATION OPERANtl TO C(STI'HTION 
0., 4 7 4 4 ;10<12" CCC 
1'047 46 ~74i!"'e )lOR SOUflCE:, DEST .)teR StlURCE AND DESTINATION 
"2J47!>f3 1030lB1 BCe ,.' ;'04 7~2 r""001! 111. T IE~R"FlI CARRy CHANGED 
034 7~4 Hl20211 BVe , .4 
"1l47~6 :''':l0~0 I1I.T I[RRjRI V rAll.EO TO el.E:AR 
011l']bil 11'2"027 177777 CMP DEST,11777 7 7 I :lrS Ta 177 7717 
I!Z4764 r.014t'11 BEC , .. 
ill1l4766 :'I I! r.'Iue HI. T 12~2J:O )COR 175777 fAII.ED 

t"IIlI'JUlJ .... Y.1 

.~" ~ ~ "" ~:;N ... !\l 
I";t .. 1 ,~. '-1"71"11 r-coP'r 
~1'4" .. '-1:"1':'': "1D41o!~~ "Uv '4r.,~'. 'I~II~,.t ,,,,-.,. ~r.ljq,.[ :1I'lflA'H' TO ~OuHrr 
J4' 4 I' t, • 1 .' , ,~ \1 1"'11 "(JV -PIII/,nl ~T I f~ .. \J , ~I "'! U" 1 ~:'r ,rA'" n UJ ',TJ'UT/MN 
~., .... ~.1'- ~ \',1.1J 17 '.ce: 
\' It.~" ,1 .~ 4 .. , ~iI"0 WUM ·,;.I';N[ I ,lit ~, • j'" H :'I"!Uhj~ I .,", nl~IINAIION ".,"J ,', n 11191111 fll.:b , .4 
..., It! '1 ,,11 M~ ~~illiI"'liI HI, T 'L~M~I;I CA"HY CttAr.GrO """.'1,( U,,'" ~ 1 ave , .~ 
l~ .. 1 ")" 1 " ~";lkl~0 HI. T It-PH-HI V fAII.(O Ie ~L.[A~ 
~:6~"llo :',,'1/127 tI"!! CHf' D(51,'117177 IJI ~~'1771nJ 
"~'j322 {'Ull"~ 1 fI(a , +4 
""''j1!~4 """801/l H~ T 1HZ;' XCI'! 113777 ~AILEO 

~~01"'4 VIY+1 
r10"~" IJIN .. N , I "i/l'>"26 ~ 1117"'1 SCOPE 

;j11l~0! 3~ ;127r2 ~12l'H'I" '10Y 'Ul~;:~.sr.URcr Ii'\~vr SouqCE OPERA~~ TO ~Ou~('E 
'I~".!q ~1 ?7'!~ '( "..,.,.,,, t,AI"1\/ t'l 1'11"''' -:r i "" [~ .. iq~V: "'ES·:·.~·!"'·i :~C~li;-: :: :-:: .. :>:~ ... :=~~ 
;'~';,'!4~ "."r:251 c~c I ,"J');: 4 2 ~742l'" )tOR SOURCE, :JrST I X~il S~uPCF. t'jD ~Esr !~AT IO'J 
I'il~ J 4 ~ 10J0~1 Bee , .. 
~:~ ~: >1 !; Lf! .. .. ......... ~, 

'~ , ,;,."'- ." ~" . ·'I,.I'r, lilt ""~~"~J~' 1~!.c ~L'r 1 ~vr. 
,_ ... 1('" .. 

ill 

I 
I • i , 



A I NOr.C-l1-DCl(iC-A 1'11"11,,5-11/ 45 XOR I N!i~ rtst MACya '/11'16 17-rrB.? 7 2~' '7 -AGt 24 
:;I(IfCA 

L!II'''':l (1111'11""'111 "'I. T 1 tr""k I V "1 1.( () T~ Clotu 

11."'11'·4 ~,' ,'~;' 7 177117 r.,.,,. O!'f,'l71771 lun To l117'" 
~1 ,1" ~, to ., 01"1 ~ (I 1 8LO , .4 
1,,.,",,, I);.! PlIII011"''' HLT 11:"11"'11 .011 1677" F' A I L.ED 

( 110IH'" '1'·"'·1 
021'1lU0 NaN+N 

"0~064 01071111 ')CO"E 
I!J'~b6 :'1:?7:'2 ",21HHJ0 .1'0'1 ,21110('11, snu'!cr 11111\1, ~OURCE O"(R,'IO TO ~OUF;rE 

"",'",72 "127~" ll117?7 I'OV '157177.0EST 1 ~evr 'lLST I NAT I ON OP£RHln TO ::rSTpIATlON 

"'''''11''6 "'''0277 sec 
~;'''1''0 21742"" XO" SOURCE, Drs" J xnR Sr'lURCE ANO DESTINATION 
0J'5H'2 1034:11 BCS • +4 
"'0'1~4 11'0('10"" "'I. T J EIIR~R! CARR'!' CHANCED 
0J51J6 Ul2"';.'1 evc •• 4 

""~1l0 0,,(11""'0 HI.T 1 ERRnR! V rAtl.EO TO CI.EAII 

"'''''112 ~2"027 17'1777 CMP OEST, U 77177 IDESh1117777 

"""116 I'IU4~1 • SEQ ,.4 

0Z'H2" i'''''''l'0 HI. T J 2110"" )COR 157777 r A H.EO 

""0111'6 .,.aV.1 

041'1"''''0 NaN.N 

~1""ln 01"'701 'icnpf 

1l~"1'4 "'1'11'2 ,,401/J,," MOV .4"""", Sr'lUIlCr IMrwr ~OUf1:':( or'lflA~JD TO "OIJ"rj: 

".'''Pi! "'11'71'10 1J7717 "'OV '137' 11, !'lL~T 1 '!!'\Vf ., l '. T I ~J.I. T ION ,,"(RAN,) TO Or5TINlTION 

11.'''1 J4 (lfIl0:/'Il ccr 
11.'" 1 H, ""411('0 WOH '>OUHCL ,Il"" 1 ~I'IH "!'luliel ANn nl .. TINATION 

\1.'" l~" 101""1 rtCr: • .4 
I' ~'''14:t ('1"",,,,1"0 HL. , 1 Lflwri11 r. "RUY r.HAN(llt'J 

(1""1 4 " Ul2"~1 BVr. , .4 

11""1 46 ""';'''''0 HL. T I [R"~i11 1/ r A I L.f 0 TO Cl.rA" 

Ll""l'" ~2"'0n 177771 c.., .. DES! ,11177717 lor!l'-177777' 
lli!l')l'" "014:11 Bla • .4 

""'1~' "'0POIl"" HI. T 14~0:'1/I )(OR 1'17177 rAt LEO 

00011'17 ya".1 

10:11,,11''' N_N.N 

"11511>11 "'U7"l SCOPE 
0J':i11>2 "127~2 101Hl""" ~ov '121""0", SOuRCE 1 I1rvr 5:;JU;;:E :lPE:!!A'J:) TO SOu~CE 

I!Z"11>6 I'127r." 371177 MOV '777n,DE:ST J'1evr ~ESTl~jATION OPERA/lj1 TO DESTINATION 

""':i172 l'! "'21 277 SCC 
l!'05174 "'74230 XOR SOURCE,orST ixO'l SOuPCE A~D DESTINATION 

"35176 103412!1 Bes • +4 
0"~22J" U"'0~" HI. T J E:I'IRC'RI CA'lR'" CHANGED 

"""c;'2 1""Z~1 Rve ,.4 
1!I~;;!"4 9'''001'10 HL.T 1 E"'Rr"R! v ; AI I.E 0 TO CI.[A~ 

~1~''j ~.'6 ~2"07? 111177 CHP OEST,I177777 1!.H~To1177771 
.,..,,),12 ~"14:'1 rlO , .. 
L1J'l~14 L'lIH''''?0 HI. T , 1~/.f·\l1" YOll 77171 r A IL.tD 

0IHIll" ".V+1 

"'''0''~'' NaN .... 

~H10"01/J SOURct·U 

(: 
"AINDEC-l1·J~K3C.'" PDPll/25-11/ 4 '! XO!! Pio • TrST .. "eVil/ot!!6 17-rra.n 2:t,H PAGE 2' 
~CKI:IC" 

"'00""'2 0E,SToX2 

"00""'2 !lSI. T ."2 

~"':5216 1'111''17:'11 SCOPE 
"ll"~l0 "'1:?1?" Pl31463 >'0\1 .031 4 6:5, <;OUR~E 1 MI'V r "OUtlC:E or[RA'W T:l ~OUIlr.E 
(~:.l"~24 (1'1.nr2 1 4 6J14 "OV '140:!l •• ')E~T ,I11lV r ':E5T\NAT\ON OPERAND TO DE'STl'.lAUON 
(';1');1.10 S!01'12'7 cec 
"Z"212 014012!2 )(OR SOURCE,orST 1 XI'iR Sr-URC[ AN!) DE~T1NATION 

<1W>£H 1030"'1 PCC • .4 
L'0"2J6 .., "12! 0 1'10 "'I. T 1E:"R(1RI C,RHv CHANCED 

"""2 4
" 

1020"'1 BVC •• 4 
L-l0'2~2 N""""0 HI. T IE!!R.,R! V rAILfD TO CL.[AP 
1l<l"~4'1 "2:11227 177177 CHP DEST, '-1 IOrSTo-17 
0,,0;2'" "014"1 BEC , +4 
~<l"2~2 ~000210 "'I. T 1:l~146~ XM 146314 F'AII.EO 

2100111 ",aY·l 

30"002 SOURCE-X2 

000"e'0 DEST'U 
003002 rlSL, T-U 

""'2'4 1111"701 SCOPE 
1Ji/l'2~6 "127"'2 146314 MOV ~146314,o;OURr:E I HI'V\" "laURi.E OPERA'lO TO ~auRC'·E 
~.J'\262 :'1127:"0 ~31463 MOV .~3141J.!. '1E~T 1 !~~y r rlST Pl' T! O'l OPERAND TO DrSTI'HTtON 

~'~"''''6 (1'01'1277 ':t:c .,., .... '., ~142£"" ~Otl ":OUHCl,Or.~T I X"H !;"lU"CI AWl C(~Tl/(lTION 
~, .~ '1 ,.,t , II U14~l fit;' • .4 
"I'''J '4 ~IH'IIIL'" 141. f II:""""! r.A"ln r,HANIl(O 
~'1 .. 1'" '. 1II/IIIl'l !jVC , .. 
~., ~1 "1 ,\~" '" ""21111'. HL, T Il"~('Ik I V r41llU TO CLE.~ 

",'"'.I"/! ~O!I'I0? 7 117777 r.M" DE 5 f , '-1 1 :)010-11 
'\~"JNI "014[\1 AlC · .... 
~""j 1" :'103""''' HI. T 1146'14 XOR ~31463 F'AILEO 

12!00112 '1'0"'.1 
P'0Q!0Q!3 SOURCEaXl 

"'3"312 313H'!1 SCOPE 
"J~314 l'I12?:'IJ 2116161 "OV ."16161. SOUR~E: 1 ~~vr <;OURCE OPER4<J!) TO SOUR::E 
1!?53c<i J127rr.l 161616 "0'1 '1611>16, ::JEST I MOVE ~E:STINATION :)PE'lAN,,) TO DESTINATION 
""'1324 """'257 cec 
""'326 :"743321 XOR SOURCE,OEST 1 X~FI SOURCE A"l::J OESTINATID'I 
""53.1" 10341t'1 eec .... " 
"";;532 t'lflJ001i10 HI. T JEi>R")P.1 CARl'll' CHANGED 

(. 
(1;J",SJ4 102"Q!1 ~VC · .. 
""",SJ6 t"fIJ"000 ~I. T 1 E:I"R~R: V rAIL.EO TI) CI.EA'! 
~, J'j J~" :";ll'lilln 177771 r:MP DesT. '-1 l:lrS T '-l' 
".Y'J~4 "'0141'11 lllO , .4 
"'i.l~.1411 ~"'l4i"'''' "'I. T 12110101 xo" 1~lt'16 rAILED 

"1IIJI11 ~ "'·"'+1 
L'iUilL" (ll'll_ ", 

~,~.2. / 



"A,p.,:Jlr:-ll-OCI<8C-. pOPll/2"·11/." XOII I~!;· nST "ACH1,oU n·rEB.7' 2~1'7 'Ali( iI' 
::CKtlCA 

0:1)'350 ~U7"'1 SCOttI: 

\l0'J5j,? 1121:'3 161616 '10V '16161~.<;~'J~CE ,WW r 'lOURt:( OPEIIA'OO TO 50uRet 

~\l5356 ~127:1" 1'16161 MOV .1il1l>161. ~e:ST ,M::VF: DESTINATION opr'H~O TO OrS T1'.jA"10N 

U'5362 ~iH'277 SCC 
0~'jJb4 n43"" XOII SOURer. DrST ,X~R S~'URC( AN:l :lrSTINHIDN 
3;1'5366 1034;l1 BCS ,.4 

?~'37Z ~0"iil~0 HI. T IEIIM':!RI C,IlR'\' CHANCED 
~Z5312 102Z~1 BYC ,." 
i1!iil'53H i'000Qi0 HL.T 1e:IlRORI Y "411.1:0 TO CL.tAR 

"0'5376 (12"527 177777 eMP otST "-1 10£5"-17 
31/1'5402 11'01 .. 01 BEQ ... 4 

i1!"'HI~ "00!!,,0 HI. T 11H~U lIOR 1'116161 "II.EO 

000114 '1 0 ".1 
"'''"100 otST.U 

.1'I::ST TriAT CD"IOITION coors '-E O"[~ATt., ON CORRECTL.'I' 
I CURV H£ 11' I "15 UNCHANC;lo Ie ARltV lin I 

1110'141116 IIIUl7U 5COl'[ 

~",o;410 "'127"2 177777 '10V '-1, "Z 
"0"H4 1"127...,0 177177 MOil '-1, "I 
021'4~0 r00261 SI:C I SrT CAIIIt" 

",,'.422 "HZ"" XOII II:it,1II'! IXtlll 
"21o;4~" Ul34U BCI .... liPANCH Ir CAAIIY is SET 

00'426 ~"""u HI.T 

.TEST 'ti' 
iii0'313o; PllZ7"'1 51;0tt£ 

"05432 ~127\'l1il 11il11J1il"iJ MOV '1002!U, "I 
21"'436 110''''''Z CL.R 112 
~"'5440 ~74ZU leOR liZ,,,,, 
00'H~2 100401 8 MI ,." 
"~5444 ::"00"(1,, lolL. T IERRORI '~I rAII.£O TO SET 

021'4 4 6 7,10701 SCOPE 
[11,,'4:>" 1'112""2 tIlIPlZ0" i"OV _100001!1,lCZ 
l'I,,'4'4 ~12?:r" 177177 MOV '·1. "" 
~""46" 1"01112'1" CioN 
tl lZl'l462 "'Ha"'. WOII l(2,U 
~;>iHU lUQlC!l .,,~ ,.4 
~IIII1466 N!Io'IU' HI. T Icr;,.:j;:q :N~ ".;.to 10 :;.rA" 

iCARr.V fl(lHl'lS U'IIC~A"lC;lO Ir.ARRV I':I.£,I.P) 

""'H70 ~107t"1 SCOP,[ 
"<1'5412 1'1127:'2 177177 "OV '''1, "2 
021'l476 :"127"" 177777 MOil '-1. "I 
11i1!'l5"2 ~00241 CL.C I r::l.tAR C,.-II'I' 
llll'5114 r742r0 XOII "2, '" IlC"!R 

~"5:>1'6 1 0300'1 BCe .+4 IB'ANCW Ir CARRY IS CL.EAII 
00'510 "'0""'00 HI.T 

"',,"Ul N0 1 

-Al\:JEC-l1-;JCK3C-. POPll/2'-11/4' l(OR I'\S'T ?CST MACYl1,6U 17-n:9-n 2~,H ",lOt 27 
':KdCl 

''T~ST TMAT l lIT IS CL.tAR Ir R(S~L.T IS NOT l£ltO 
[110"12 "'107U SCOPE 
iii05,1.; ci.2i('l0 fi~~iil '"'O\' M" . r"Irc::, ... , ...... ! 

1111"'520 1"00264 Sll ISeT l iU 
00'522 ~70431121 XO" SOURCE,orST IXO" 
l""524 1'1011Hl11 P.Nl • .4 
1111115526 ~0"'lIJlIJiJ IoIL.T I" )(OR 1 rAI~E:O TO Cl.tAR i 

0""""2 N.N+N ' 
1i10553" ~10701 SCOPE 

""'532 "'127"'111 UUi/J2 '1011 .2,0[ST 
03"536 :1"111264 S[i! ISET Z lIT 
"0'5540 :l743"" )(0" SOURCE,O!:ST 1)(0'-
"0'5~2 Pl01If'1 BNE •• 4 
"1l55~4 "'UfDfJlIJ loll. T I', XO" 2, r'll.!:o TO CL.EAR l 

~11011!l4 N.N.N 

1II""~6 Pl107111 SCOPE 
"'0'5:>0 1"127"'0 0010", f'10V .4,OI:S! 
"Ill!)':> 4 :'1002114 !ill ISe:T I In 
kllIl'j':''' "'7431'1' XOM SOURC[,OrST IICOR 
10'11/1'15"0 "'018111 BtU • .4 
1'1111'5"2 1110111 0 IlII/J loll. T iii X"It .. rAH.tO TO CI.UII l 

1'1001DU N.N+N 
03'564 "'1.07111 SCOPE 
1l:.l'556" :'I 12H'IIl "01!111U1 MOV UIII,OEST 
"0'5572 ,'00264 SEI! ISFT i! an 
005574 0743"''' XO" SOURCE:,D£ST IXOII 
005,76 1"010111 B~[ ,." 
"III' 6 i!I 0 2J1ilIII1II0" IoII.T 1111 XO" 18 rAII.£:O TO CL.E'" ! 

:l01!11121a ~.N+N 

e'1II56il2 rU7P11 SCOPE 
00562'4 ~127~1l U011l2QI "'OV '2."OE~T 
"'0'6H': :'!1/J0i!64 Sri! ISrT i! lIT 
011l'o12 ~7430111 leOR SOURCE, j!:ST IXOR 
00~b14 1'1018"1 BN£ ,.4 
111"'616 "'''''''Ill III HI. T II! XC'R ZI! r'II.(O TO CL.tA- ! 

~1!11f"'1II N·N.N 
1'1111"6.'1\ ,'11'11"'1 ~co"r 
~ ~~., 6.j 2 'U7l"(11 ~"O'I'IU 1101/ '40,nUT 
jl,~ '1 0' D \',1"",6" '1. , ,srT I lIT 
"iII~oHl ~"'ll'lll! -Oil 501J"Q,Of$' IIC"" 
~J';6J2 ~ilUi'll Il'-l~ • •• 
~~5b34 ?iI~"1'I1iI lolL, T ,i4 k,)R 4i'1 f"AIi.EO TO CI.£A" 2 

?'-'Pl11'10 N.N+N 
""~6J6 ~ln"'l SCOIIE 
";'''Jo~''' ~l27Clil 211/l~1f/li6 MOV OI:1,\1IIII,OL5f 
il:!l"bH ~""'264 Sli! IsrT ~ ilT 
1121'6 4 6 r 743;l" ~OR SOUfoICE: I 01:51' .lCOR 
"tI'6'" 1'''111''''1 BillE: • •• 

~t 

(1' 

4:' 

" 

I 

I 

I 
I 

I 
I , 
i 
!I 



WA fN':lEC .. 11-0CK3C-A P::;P1l,/2'h1l/" )COP It.ST T[ST M"CVU.6IIJ6 17 .. rrS·12 2~ I 47 "AGE 28 
CCKI:iCA 

03'16'2 ~aQ!00111 WI.T liIJ X~R 1~1II r AI\.EO TO C\.£AR 

:r!""2"'0 NaN.N 

(' 
1!I2l"6~4 "1117:11 SCOPE 
r2l"1>~1> r127r0 ""~20111 ~Oll '2"0,OE5T 
:t,21~o62 "',""264 Sll I SrT l 81T 
~~"o6' ~7'J?'0 )COR SOURCE.OEST I XI'R 

"''''''66e :,!"10~1 IlNE ,+' 
1l"~6'21 1'100,,:'1111 ~\. T 121 X'lR 2~" F' 41\'£;' TO CL.OR i! 

I'lIil2J 4 1'l0 NeN.N 

""'672 L'llL'1701 ~copr 

~l'l6 7, !"127~3 1Il"1!4U MOV IJ''''0.0lST 
~;l')7illll "":11264 SU I SF'T l 8IT 

L''''' 7~2 1"7431"0 .01< SOU~CL' orST I ~OR 
r.l0'171D4 III 1 101'1 1 !!Nt ,+4 
00'l1V.o ~0:>J0L'1" HI. T lIZ! XOH 4(13 r .. tL.lD TO CL.[AR l 

21IUPJIZ! NaN.N 
"'11J.,71", "'Ul711Jl SCOPE: 
~21'1712 "121"10 t'l1100'" HOII '1000,O(9T 
"0'1716 ("00264 Su I SrT l alT 
021'7'''' 074,sU )(O~ SOUIICE, eEST I lIOR 
00'j722 2'010011 aNt ,+' 
00')724 1""0"U WI. T ," X::!R lei"'!! r AI I.ED TO CL.£AR i! 

""200a NaN+N 

"''''726 I"11l7211 SCOPE 
"""73", 2'127~1il 0212:21"", HOV .2I'1el'l,OE5T 
~"')734 t"1il:1!264 SEl I SrT i! 81T 
021??J6 :1l74J~0 XOR SOUIICr,orST I lIOR 
11:l'D41Z1 t'eUf"l ANE ,+' 
"",,42 :'! a III 0 Ill" ~\.T J 21 X('lR .,"'/l1Z! ~ A 11.[0 Ttl CL[AR l 

?la402''' N-N+N 
1'100;744 "11'!1t'!1 5COPE 
~~'O; 7 46 ;"1"70111 U4r.10111 '10V ",000,0($T 
;,~., ,'J;/ ~""4!"" !Ill I UT l Ul T 
VlJ'I1H I"74JOI" XOII 50UHCL, urn I J(Mh 

~~"'~6 i"I!IUlll'Il ANt ,+' 
i11.1'17~" 2"11",1110 HLt loCI ~ ik 4r03 rquo TO eLr,UI ~ 

211001'10 l.jaN.·1 

"""762 H:'I70!1 SCOPE 
1<121., 7114 ~127"''' Oil"'.,,,,, HOV '111l01llil,DrST 
",0'1710 :":J"264 SU ,SrT i! BIT 
1l"':;712 t'l74J:l21 leOR SOURCE:,DrST , XOR 
:""5714 "'''1 IIH" 1 E'NE ,+4 
0::1'1776 ~::I""0" HI. T III xrR 1r"~0 F'til.EO TO C\.EAR i! 

?20alla '1aN+N 
006i1H'I0 !'1:1l7lH SCOPE 
""~Jl2 7127021 "20"~:2I HOV '200I'1e.OEST 
eJ"601l"6 1""21264 SEi! ISH i! 81 T 

(, 
"A I Nrll C·l1·\JCIOC·A P:11'111"".11/4~ MO" 
:1"~LlCA 

p".r HIT MA<Ol,6:'!6 17·,.rn·17 2 ~ I 47 "Ar.C ~, 

11,H',,111 r14)i,!Il _UH !OUlle( I tJrlif J xnll 
,'_'e.n;! C'''UH''l BNt , .4 
,11l01l14 ('!0'HH!'kl HL, T I ~ XN< zr,,~Z1 rAILlD TO CI.E:AR I 

('I 4 0"i2'I1I N-N.N 
[1:l~1l11l "'1"7:'11 SCOPE 
;,,,6,,,2111 e'l, 27 C'!ID ,,4""21" HOV '4IlklI1l0,Or.ST 
""6",24 "'111"264 SEl ,SrT l III T 
""6,,26 "743('0 XOR SOURCE,DrST I XOR 
""603" ;>101001 eN!: ,+' 
"'''11032 C'l000"1!1 HI. T 1111 XOR 4e0~" fAILEO TO CLEAR i! 

1ID0,,"a N.N+N 
~0o!>"34 l!'1071111 SCOPE 
;';:6<:36 r127:l0 1021"00 ,",011 '1"""2'0", nEST 
"'06,,42 ~""264 SU ,SrT i! BI T 
00~1l4, ("7433" XOR SOURCE,DEST P(OR 
""(2)46 "'01001 RN£ , +, 
~"6./l)" "'''000111 HI. T I J Xr.R 1~0"":'I rAll.EO TO CL.EA!! ~ 

!'till"""" I.j.N.N 

"'0011101 Na 1 
Ii a I T I'i SE T If' RE:SU\.hOl 

"'060'2 flU'l1('!1 SCOPE 
iJ"'~""4 C'l127('!2 12525.2 MOV .12~2!12, "2 . 
1'1"6,,00 :'127"" 12~2'2 "OV _12,,,,2,"" 
";'6,'114 ~0"'2"4 Cloe ,CL(AR l 
""",.,66 :.'17421'18 XOR U,lUJ I XOR 
ll"~0 70 ''''141111 Ale ,+4 I dRA~CH If Z I S SET 
1106'" 12 "'''00''''' H\. T 

I V 1 ~ CL,(4RE ° 
1'''6",74 1'1107"'1 SCOPE 
11" ... " 76 :"127"'2 lZ'2,2 i"OV -12'2'2, '1:2 
l\IIo11'2 :'127 ... " ":.1'2" "'OV .02!12,l, ""' 
.1"61"'6 ~0iol262 SLY 
1'""6110 "'7421"0 )(011 X2,,,,, IXOR 
~""'112 101211'1 Aye ,+' I fj"A';CW I r v IS CLEAREO 
".'6114 ('1"1110"'''' HL.T 

"011110 "107:"1 5COP( 
I'l'~ 1'1i1 ''In:'~ Il~;>~2' MOV '0!i~"'2", 1(2 
1'.l~P. ~H7t"" t~5,'2 "'0 v '1"''''~' X0 
"J~ 1 jQl ~1Il:>J2112 SLY ISrT V 
W'J'\ lj:i il74""''' WOH lI2, XIIl I X~R 

(--
"""'1.\4 11l2"" 1 (l\le , +4 I Illl. ~IC ~ IF' v I ~ CLOREI' 
""'''lJ6 "031"'" "'I. T 

~"~140 "11'1701 SCOPE 
:';''11 42 "''''''l2 rL.!I "2 """'1 4 ~ ,"35,""0 CL.R lIB 
L1Z ~ 14 I> "'''111262 !;lV 
~"61'i2I (!74;Z:l1ll )COR "2,,,,, 
021111'2 1020"1 Bve ,+4 /2 "1 



liI! 

'''!'I'~! Jo"'ll.;f;< I(jr~=A ';~11/"'J"il./~" ~OFt T\·.9 T;:'T M.C''i'11..o~6 1 '-"U-n- :I 
2" c7 .. ,~[ l~ ~I 

';'1';. ! 
1<l061 :>4 ;"00'''''0 H\. T IEIHH'IRl V r'II.£O TO CLtu I 0iUl:>0 i~ 107"1 SCOpt 

II 
"~'H60 i'127t'12 171177 MOV h1."2 I "061/)e ?127r" 177717 "OV '-i. lie 
"~617 :.J "'''~262 S!;V I "2)6172 P'742~Z XOR 

\12, "" ",1:6174 102003 Ave ,·10 (-r I 006176 """0I'JlIl H\.T 1(I1RC'RI II 'Ali.ED TO CLEAq 

2100Z02 SOURCE 'XZ 
~IU2"0 CEST-, I ""'6202 ,.,.2 

1"2162('2 1"'''''00Z I!)[ ~T i ~ 

,11 ',T flL~TlNATIO'l HOlltl,7 
1'l"6.11". !"1G1701 "ICOPE 
"iii II;>:" t, :'1171'2 111777 "Ov '-l,\QURr[ ,M"vr 'OIlRl:t Of'l""IO Tn 'IOllllr"[ 
"~&ll~ C'11161 177177 17776111 MOil .-l,[lL:&T ,Mnv r ~("TI'~ATION l'Jt'rH4NO TO Df~TpaTION 
1.l0on,I ~""2'7 ret 
ilJ~22;'! ~74267 1771'.12 .011 SOuliCE,orST ,~I'!H SIlURCE .NO O[ST INATION 
"<'16220 11'311)\"1 Hec •• 4 
~i!62Je r"ilIEHlZ HLT 'ER~O~ l CARRY CHANC[O 
"<16232 1020"'1 Bve ,.4 
"06234 "0IilZ,"Z HL T ,EPRI'IR I v r A li.f:O TO C\'E:AR 
"31\236 :'267n 171736 ",,01il III " eMP OEST •• 21 I O!:'Sh~1 
0oll~24 4 :'0141111 REO ,." 

I 0362 4 6 :-ZIil,,"0 H\. T ,-1 lCOq -1 rAI~EO 

3elll1U .... V.1 

;Tt:sr :;EST:N:'T10~ MOOE-2i 

I 
"362:10 "1111701 SCOPE 
1.136252 ?127~2 117177 "Oil '-1. "2 
"362'6 :'12767 111777 ""0'''''2 "Oil "1.~OD[27 
['36264 ~74227 XOR 112, (7). 
i"II'l266 P'001il1il1il 1'400(27, I!l 
"06;17., :'014'1 B(O , .4 
1.1"-'272 r"0Iilil!lil HI. T 

,1£ST OlST INAT ION MOO( 17 
t"lllllH 711'171'!1 SCOPE: I "iD~2 76 ~127~2 ~ 77717 MOil '-1.112 
~'''lIj;' 2 ,'12n7 177177 ala62"''' MOil .. 1, .... O('H 

"""'.31" :'74217 ('1"021'1111 XOH 112,"'DlST 

I ;l"''''j~ .. ""'14"'1 fllO , .4 
.,:16.116 .""'410(11 H\. , 

,TEST DCqlNATION MODE 17 
"0~120 :"10.1701 SCOPE 
i".BJ72 :'127~7 rlil62r2 1776'111 ~Ov 'IOEST,OEST 
i'"6J.lJ ~1?7'2 117777 "OV '-1, "2 
1"1l~3J4 :'17177 177777 117636 "ov ,,,1.'0£5T • ;'3~342 " 74277 171632 XOR 112"OE~T 

I "06J46 :'1il14211 9EO ,.4 

c:- I 
~41"fllr.-ll-DCKjC-A "DPll/2~-H/4!1 WOR l'.liT Tf~' "ACYl1,c.:"6 17-rriJ_7~ ~. 147 ,,1:( 3t I -- eM uc' 

I'Ul!lZ :>1""'111 HI. T 

ntH OL"T1NATION Moot 1 i .1Q163!>2 .. UI7 11'1 "COp[ 
;'""",e rl27t'l0 00671)0 "'ov 'MOUE1,"" 
I' 0t\J 6" "1271"~ 177777 '10V '-1, "2 
006304 01 1:>710 177176 "10'1 Ih2.11II) I "116370 "740!11il XOR "2,11111 
"0~J72 .. 22767 "",1'01111 111""3'111 CI'1P '1,1'100£1 ,c"'trl< RESU\. T 
"'0~4"1il ('1il1401 BEQ ,.4 
~11il6402 ?il01!1,"0 HL T ,EIIRr)R! I "COIlRECT R[SU~ T 
"1il/HOle "227:"" U6',,, CI'1P '1100El, XIiI ,C~E!:I( RECISTER 
"13H10 "'1il14:'11 eEe ,+4 
0"6412 1"0""''''''' HLT 'E:"R~Rl PO C"ANCEO 
"06<114 11'227('2 177777 CMP ,,",X2 ,::~Er.1( REGISTER 
006420 ('Iil 14 t'I 1 BEC , .. 
"~6 .. 22 ('10"""" "'I.T ,[PRClR: R2 C'lANGE:O 

"(ST rlC'iTlNATION MOO[ 
1I111~4;!4 ('111'17"'1 ~copr 

11106"~' (I "1 '-,,~;- ",1/1111'", MOV '1'1001:1, X7 

4"~'" ~ ".1 \'lnl"J UI'I0U MOV ... , X.) 
\'\1~.1" "~''1Pl J, n." 1;11 
.'.'ft ~ ~,1 1'1. ,~~ ~!ltf ',\, ~ :r I. 
~"","1 ~ .. "' ~ ~'':'" J t 1 11i,"'I5*,1 Io1I!ll'HIIII r'1t< .':.11001, 1 I LMt,rK RI 'UL T 

",1 ~ ~"" L',H4('1 t'~ U ,. " 
ol.lb4:>2 \'.W"'~I/I f'L. T Il""nflr 1',rt)'HtrCT RlSULT 
0.1A4:>4 ('In 7(112 1lil67H CHI' .10100£1·<1.,,;0 IH~T AIJ1o·I'~el<lM(~H 

""6461/1 r01""'1 HLQ ,." 
,106462 "'1,,'10"'''' ~1. T ,f:"Rr'R! .U TO-INCR['1["lT F'AILLO 

iiEST DESTiNHIO"l ,"OOt 
"':10<11>4 1'110H'l SCOPE 
i'J;J64b6 !'12761 ('106"2 01/J(,)2,4 ~Oll '1'100(3, MOD!:l 
00~414 ~127:'4 ","67'0 "OV MHOOE1, X" 
~ll/):'~" ~127~3 ~0:'J"03 ~O-V 113, X3 
~'0~5214 "21'3,,"'7 ?Z:'l242 CLI! ~OOE3 

:'l0~'liJ r,74334 XO" 113, '(4). 
0116512 v22167 "'1'1 U" 3 Ull232 eM" 'J,HODt3 
~J65':" :<111 t 4'" 1 PeO ,." 
"'JI~,n ~":'I",Q!1ol ~'L. T Iln~~1< r 1~"O"RrCT A£'Ul,T 
:','~'.·4 1',)11'4 11l'1li1'12 rMr .111'10r1·2,X. , T' ~. ~ • U l ) - I '; C" l ~ [ NT 
"\l~',H' ,';.1 141'11 lila , .. 
~lll~,j~ ., "'.~ i'I Jl(1J I<LT ILItI~~HI .T"-P~CIfII1t:'IIT nLrLQ~r n rAIL-LO 

iHST iH.';TlriAnOlil HOOE .. 
".l!I~H :11,l]l'Il SLOPE , 
,1;1~;.16 \'1;>726 ~"~iIII!I4 "IOV '4. I 0 I· 
\'<16;42 210'111"" CLH 

'" ... 1 J;' <I '" .'l" ~ 40 )(:.;k X),· , 6 i , 
I 1I:'~'~6 ~2?116 ~~HllII;!J" CHP '4, (0 l 

J,'6;:>j! ~"14Jl tlLQ , .. 
""~~'4 11;"HlIl1(11 "'loT ..., II 'E:IIR~R I INCM~E:CT RE:S\J~ T ,-, . --.--I .-

I 
! 



... t":H:C-ll-;lCK3C-A PC)Pl1/2'-11/4, XOI! INST nST "ACYl1,61!6 l'-rrB.n 2~1" It,(i£ 32 
OCICBC' 

006"6 012706 1lIiI0'~0 "OV 'STKI'T14.lC6 .RrSTOII £ SUC\( PTR 

(~ ,nST DE:'iTINlTtCN "'OO( , 
0U562 1'1101701 SCOPE 
",.,~,64 ~1z?1\7 C'l067'111 1'1111016111 "Ov 'MOOll, Hoorl 
1J:i\65 72 ""n~2 "'067,4 "ov 'f'10D[ 3.2, ":P 
0:'16576 ~ln67 0UIllQl~ 011JiII144 .. ov .5, MOOll 
1'136004 ('111'1110111 CI.R lI/II 
""60"6 "''''0'2 ~O~ XII, '-C21 
l''''HU! 1"27.167 1'11110111'" UIII1U CMI' .',HOOEl 
0""~IH6 01111 .. 01 BlC .... 
0216001111 ('1II0U0 HI.T I (ClRI'R I I ~C:OII"rCT R(SUL. T 
00h0!2 ('2270;i! ""'61'2 CM" oWMOOU,,,2 • CIOHI': R£ G ISTE:R 
(11)6626 "'"141'11 ALQ ,.4 
006~.l1!l "'''000111 IOI.T .(PRORI R(CISTER CONT£f<T5 CH 1 I,GED 

'TE:ST O£STINATION 1100£ 
0iil6632 011i'J71111 SCOPE 
006634 "05061 2100110 CL.R HODEl 
0;166"0 ('127("2 "0001116 "OV U,II2 
021"'6 4 4 ~1271'3 006752 "OV '110DE3,n 
0066:>0 ~74263 177776 XOR lC2,-2(~) 
0066!:>4 :"22767 Q1R1001'J6 01Z1211116~ CHI' I116,HCD~l 
"'06662 :'11114211 SEQ ,.4 
0~666" '''001l" wI. T 'f:"R~R: I ~CO"RECT RESUL. T 
0a6666 :'2271'J ""'752 CMP IIMODEJ, "3 ,CWE"K RE 10 I ST£R 
011)~672 ~1II141i'l1 SEQ , .. 
D1II&6?4 111 ""IZII1I" HI,T ,(ItROR! REGISTER CONTENTS CHANCED 

,T[ST O[STINATION HOOt '1 
~I!IU76 1"11'111"1 SCOlI't 
~06Hirll :"121&7 0111&'52 0111042 "Ov ,,,,OD£3,HOOI'.:1 
111067"'6 1"1272'> 171710 f'40V ,-u,., 
00~ 712 ~12767 177777 UlU32 MOV '-l,,",OD[3 
02167~'" ~74~75 "0676" 'lCOR lC5, .... 00E1·10'5I 
tl011724 t'22767 0'HHl07 1oHl1U2111 CMP .'1, HOO[3 
02)6732 ""1412'1 SEQ ,.4 
01'6134 ~00001Z1 wI.' ,(PR"R! INCORR[CT RESUI. T 
0216736 :'227115 177n0 CHP jI-U,,,, 
"'''~142 ~111141111 BEQ ,.4 
0067'44 V IZI "0 1110 lolL. T .E:~R~RI R(GIST(R CONTENTS CHANCED 
012167 4 6 0111111402 SR ,.6 .100 TO N!:xT TEST 
0.B7>0 :!!1ZI"1II1i'l" HDOE11 III 
"067>2 00I'J0I'JIII MOOE31 e 

,TEST CONO I T1 ON CODES WHEN DESTINATION HOOE IS NOT. III 
,Nalll,hlll/ya",e-s 

",,1\,'" 2'11'1701 SCOPE 
00H'6 :>'121121111 1210~"01 MOV 1111.1"'1 
00~"62 t'!12761 0212002 1'177621 "Ov 12,110D£1 
1l~6770 "12702 ""67,;, MOY .MOOu.n 
0J6774 01Z111l2?7 I~C 

( 
""6776 211Z121241 CI.C 

"'4! NOEC-ll-DCK:H:-4 POPl1/2'-11/'" XOR 1,"5T Tl:ST "ACVl1,62!6 17-F'!:a.72 2:!.H PACE 33 
OCKSO 

0:21'1ZI00 "'14022 ltOR XI, (21. 
00,,,02 ~167:'!" 170"" MOV PSW,'" 
;'0'006 i'221~:21 ,,:210:21021 CMP 'e,lU' 
""7012 "1II14:l1 BEQ ,.4 
"0?1U4 "IZI"""''' HI. T 

INIIZI,l.0,Y'I!I,C·1 
0I1l1016 11'101"'" SCOPE 
0~'1110!" 11127"" ",IIIUCl2 HOV .2. lUI 
0"7~24 "12767 ruu,,4 17"it MOY '4,MOO[1 
""'Hl'2 ""~7U I'JIU?'Z MOY .HOOEJ,1Il 
007,,36 0U2'11 sec 
""',,,41r.1 "'7411l"3 )COR "",-131 
1I!1I!7111~2 2'167t'l. 1111l7U MOV PIW,'" 
"07046 (l2Z?!:'!" 01Z111l1Zl1llS. CHI' '",111 
""'11152 I'IIIIl.401 BEQ ,.4 

""7"'~ 11'11"'110' HLT 

"'.r.a'~'l.,V-III,C" 
""70~6 "'1:'7"'" SCOPE 
21""060 "12767 171177 117662 MOV '-1,MOOEl 
"07066 "1271"2 177777 MOV oW-l,"2 
007072 112767 ":210"12 11"'61~ MOV t1112,PSW 

""'lllt
el n4267 177644 )(OR lC2,HCO~1 

"0'"04 ;,1167"" 1'0666 MOV PSIII,lClZI 
00'lUl 1!'227[1t" "Ill III I' II! 4 CHP .. ,n 
007114 rIZl14"" 8EQ ,.4 
0'''116 "'''010' lolL, T '[""OR! !"ICORRECT CONDITION COOtS 

Iol.Y-IlI,C-1 
~IP1:1" 1"l,L'l 7 t'll ~(.:""[ 

011l11:111 "12767 1" i 71 11 /0.1: "'O~ •• S"foIODU 
"~71J3 1'1;!71'14 177177 MOY '-1, ". 
i'1I71J4 "127l"a U67!1il '10\1 *MOOtl, '" 
~"'14~ i!00271 see 
"'I11142 "1/10244 CI.i! 
I!JIH1 44 :174412 XOR "4,c 2) 
U'1 46 "1671'10 17111624 MOV PSW, IC, 
01171'2 £'12271'0 0IIIQ11U CHP ",IID 
!!!,Pi:;' 2'IH401 SEQ ,.4 
1/IIil116~ ~I!"'"~I HI. T ItI!ROR! l~eO~R£CT CO~D!TtON cootS 

{, ,"i'l,hZl,V·",C-1 
0011 62 ~1371i'l1 SCOl"E 
1l~?16. ~127"" 11'7777 MOV "1,lClII 
"2l 1 11" ~12767 ~777?1 1715'2 "OV #77777,1100£1 
0'''176 C'l.2767 Cll~"~6 171'1512 MOV '6,PSW 
ilia? 2"4 074"67 1775U ~OR U,MOD£l 
:l~72U' ~167n 1705&2 MOV I"SW, "" 
~"721. ~227:':0 UIil010 C'II' '11!1, "IZI 
21072;:0 :'IIIHZ1 ~EQ ,.4 
"07222 :l1ll0000 HI. T 

-31 
IEPROR! INCOIIRF:CT CONDITION coo£s 



V'I":Jt.C·ll .. DCK~C." P'PU/2~"11/45 JOR 1"5· "EST .. 't'Y11,o:.'!6 
~C~ilC' 

17·rrs.n 2' I 4? "AGE: ;3. 

J"·~.l.".V·Z,C·l 
"'''''224 rH!7:"1 '.iCrlp( 
"~1'?6 rl?7~0 ~7n7? MOV 01771,,,~ 
fII;' 1232 ~'1276? 177717 17 "10 ..,ov -~l,"OD(1 
"012 ~ '" r17H? (10021:'7 1?0~H' MDV ", f'~w 
,.~ 1 t~ 6 ('!,.,,~? 177.,. XOR 110,I'IOOE1 
1-1"?2~2 :0'167"0 17""20 MOV psw, "0 
''''P2~6 r227U '"""'011 CMP 111,"0 
"<'11262 1'014"1 fllQ ... 
w07264 PJ0"'1II00 HI.T IERRMI INCOQRECT CONOITIO'J COCES 

:'11110"0" ~.21 

01101102 SOURCE·X2 

111217266 1110'01 
I"'EST THAT XOR OPERATE~ PRrl"rRLV WIoIE'J THE DE5TpJATtO'J IS THE: P5\O(, 

SCO"E 
fII2I7271'l ('Iln67 "'0'3?Z 1711516 MOV IfTBPSl T ,14 
1107276 ~0506 , 170:114 CI.U 16 
:.1073r2 "'ln~2 1'1"'0377 MOV -317,112 
~i!l73r6 )0'"",,7 170464 CI." PSW 
1'1217 $12 :'74267 170461 xo" ,,~, P5W 
'1217.516 :-""'2"121 NO" 
1'1073c0 ""'0":'11 8" ,+4 
"<"1322 1100!!1:110 rB,TSt'T'i;..fI.T 
"01314 ~22767 0003" 110 .. 4 eM" 'J"',P5W 
~"'332 "0140l, 8le •• 4 
1Il0'.:!'" "'I2I0UI2I HI. T 

0~17336 0l101~1 SCOPE: 
"'07341) 1"1:>7:>2 (lZ0J57 MOV '357,"2 
kl217J44 "12767 l':~0357 1""42. MOV '357,P50/ 
;'0'3'2 ~74267 17~42" lCOR "2, PSW 
~iiP3~6 r167l:il 171'l414 "OV PS~'''I!I 
.,,, 7 362 r014Z1 flE:Q ,+4 
~0'3"'4 ?0Z0PJI!I IoII,T 
0;'7366 1'05267 17Ht'6 EN:)I PIC I CNT 
"217312 ~26727 1714212 U"I!Il'lil CMP IC'JT,U"""~il 
"07410 ~'1I14:l2 BEC DO'JE 
"~74?Z ~"~167 111401!1 J"'p 8~G I N 
";'J74.~6 1'1:>167 L""1I"~7 17(11 1 ~ 2 nONEI "DV ".TP8ur 
"2'7414 UI"A, 17l!U4 T~TB 'PC~II 
~l! ,.,,'" U0J" r,pl. , .4 
~"4"" 1I1HI'2 Ulll1U2 MOV ."4~. ,,;.-
~, pII/4,' t 1'11111'"'' "!.o no~iL1 
"iP411/1 "'1i14/ii J:'" 1,( J) 
~1." ~ II "'16IlI;t4iJ1 'JO" 
',lid 1414 "lIgj~41i1 NO" 
~(l'O6 ?"~l4~ NOP 
~til14.j1D \'''''1 e' 17\JH 00'1(1' JMP 'iUIH 

~1ol:>Jlj"'i ,lND 

"" P;j(C·ll·DCK~C·A P~Pll/25·1!/45 )(OR l'iS· rEST "AI:Yll,6~6 1?rr3~7' 
CC~ilCA ~Y"HlOI. T 19L~ 

"I'v ""'1";10 
',U :l;17"4~ 

! t ... T !!"'e:2~? 

• J~Ll"i!~ 
~",'j./r.t • ':l'10~'1l 
Tlj I T .:( J '1j~i 

• ~.~;l!lP 

lIIlHI"', !Ii HGTi.U, 

DnT • 006?1D:" 
r/;~ il:one. 
rC~f:l j;i~o'~r 
Psw • 177?7ft 
q AliT ":llrl'1 
T~;I'Jr • l'1~Ot 

• "'''7H4 

"ISP!.A • 177'70 
"I. T • 1Il:'l0QOIll'! 
"00£27 illroll2on 
r·H T '~011',,;11'i~ 
r,prpT~ • 0cr"!l0" 
T"C:~II • 171'6~ 

, /.) 

J SrT U" TRACE TRAP vECTOR 
I TO TRAP TO • TBI TS(TI 

I CLEAR THE: PSW 
IX"'" T4( .~71 INTO, CL,E.R f'SW 

If BiT sO 
1010 ALL BUT THE T SIT S[T? 

IP~W IS NOT CLEMl 

IP=lE srr T~E STATUS 1oI0RO 

I c;n RESUI, T 

'E~R:"R XCR *357,'357 rAILE~ TO CLEAR P5w 
'I':C"E~Eq T"E: PASS COUNT 

IG~ TC D;\~ I~ l~Z~ P.ASS(~ :c~r:'E'rf:: 
l~r~T~DT P<;QGRHI 
lillN~ ~E~L 

lr.r'T (Jrc"I'r "r)'qT'" ~rT'J"" 'D~fHS'l 
J ,),.. • Dr 1, r "I)" '~ I J ! ~ ~) • ~ 
I u' T ~ II' I: 1 ') (J' L l " I~ t I,~N I r~~ 
,FTl1 
, ,JI ~L. A Y 
, A"lA 

2'1~' ~AGE 3" 

rOll:( 74~6 

! C' T t ~~~ 
.. j ~ l • G J ~:' 
·.c~"r ~., ," t 
C'~'" • 1 

,r-, '" 
'II'; ') l' K , 711?-

4t! 

C' 

4.: 

I 
Ii 

I 
I 
I 

I 
I 

I 
I 

I 
I 
I 
I 
I 
I 

I 
I 

I 
I 
I 
i 
I 
i 
if 
"if 



(, 

(,-

"'_IN'l[C.11 .. 0CK90:'S 111 4',11/ 4 • HARjI "Elf 
OCKd'll 

01001'111' 
OIi!"'~l 
1111,,"'2 
,,"''''''t'lJ 
I1116111U4 

QI"""'0~ 
"'l/1li0;116 
",0110~7 

OI1"'7U 
""111111"O 
t 77776 
1777'0 
171564 
171566 
177570 
1775'" 

""""5"''' 
"''''' .. '''", • .,,,.."1 
"'''64t~:l 

HI. I !>j'lEC·ll-0CKRO.8 11/4',11/ 4 11 I1AR~ 
DCKfl'1B 

010"'15"''' 

"''''~0t1!0 01""''''''2 
1lI~~"!'12 "'~"'0t1!0 
"il~I,F'4 ?!1I~"1lI6 
:';!p'1o! 16 1'1 ""0 I'I/ol 
"'l!I~f1)10 1'1""'1512 
'~I1VIo112 tI!/ol 'HI "'0 
'M'~H 4 ",(II~I!1O 

:·.w"t6 1'I1I1'l1"'" 
i!I~''';!0 1'101'1U2 
"~p,,,n "'''1111'''' 
"""il24 0111:'1.,26 
0Il>',,?6 "Io1\l1I!OIi1 
"1ol1""~0 "'1011'1032 
1-':111"032 "'0~""'1! 
PI "I" 1/1 H 011/1"1016 
"'''''''36 "''''''01'10 
I'IM".0 "0(110·2 
1'101!042 1'1"1'115"'''' 
"'k!I~k!l4" ",,,,,,,,46 
I"lile 1/1 46 I'!O",I!"'0 

~~~:~~~ OI01'!0'2 
"'"1'10"" 

1'1",1"11'54 ",,,,,,.,'6 
OI0?"'16 0101'10"0 
"i"r",," "."~"62 
t'lo'Ir",~a ","

ll,,"'''' 
i'I'I'~1\4 ",;I \1 I/l 1\ 6 
~~.'i'~6 ,""'!'III I'.., 
.'~"" 1", "'/iI"1l7<l 
""~'" IO! "''''1 Ii ". ".11' WI 4 "Ii1l'l;176 
.1.."" 16 [HI ",,"'11 
l'l1~ 11ljjl "I1H"'2 
t1"?1 "2 "'''1'10''''' 
I'''~ 1:'<4 ","'1'111'6 
"011,'6 "''''~~0'''''' 
""'2111.' 1'11<1(1112 
""'112 ~""'0"" 
I'M114 """'116 
:'~? 11 6 :~MII,"·'" 
:'1'~1:>" ",I;'1?2 
1,1' 1:>:.1 ""I'l"'" : .... ~ 1;' 4 'Wf'1?6 
1· ... ~ln) .,. ~~:~ ~HIIJ iii 
14 VI ~ 1,'.~ '11"'112 
:'II~ 1.'2 I"i' '" "1"0 
l'll~ 1'4 i~I1"'l '6 
,'11' 1 '6 :H''"'!'''. 
111/l1l140 fl!1I"142 

H5f 

,T I TLE 
,Nll'lT 
,l I Sf 
,.1.85 

"'I~D(C·11.0CK!lO-B 11/ 4 5,H'." MARK TEST 
"C;"'O,S['l 
I'lE 

,nST 'leKS!!. TrST or TilE MARK INSTRUCTlOtl 
,OPfJUTIONS 
, T[HP " PC.2.N 
, PC .. R5 
, R6 .. TrH~ 

, 1'15 .. (TEMP I ,TEHP HOLDS A H[HORy .l.OORE!S 
, 1'16 .. T[HP.2 

,STARTING PROCrErJUA( 
, LOAD AOOR(SSa290 
I Pflrs'! STAAT 
, <;TACI( POINT£R IS SFT AT '0IIJ 
I nELL WIL.L RINC; WilEN T[ST IS COHPL£'£ 

,(DUAH SUTrH[NUI 

""'lUll Alt11Ct 
Ao-"U 
Rj,lI! 
R4IU 
1'15"", 
Sp"" 
PC~"7 

SCOP£al'JU!7fl1 
HLT .... ALT 
PSW-t717?6 
118R[&I(-177771'1 
TPCS".! 71564 
TPBur.t 71S66 
SWRc171S7" 
o I SPLAY.! 71570 

J STACK POINTeR 
I pROGRAM COuNTER 

IMOVf Pc TO Rl 
,[RROR HALT 
IPROr:£SS(;R STATUS WORD AOORESS 
,.l.OoQESS or POPl11 45 HICRo BRrAI( REGISTE" 
IAOOR[SS of' TELEPRINTER CSR 

IAOO'l(SS OF' CONSOLE SW I TCw REG I STEA 
,.OD=1ES5 0' CONSOLE DISPL.4" REGISTER 

I •••••••••••••••••••• INITIAL STACI< P~JlH[R·e5"0 ••• ••••••• ••• ••••••••••• 
STKPTR'0S"" IINITIAL STACK SETTING 

,HARK raUAT[1 
MA!lK"·"AAI(.e 
MAIIK\ .MAAK.l 
""I'II<;>-,,4 .. K.1/ 

HACYU','6211 

,." 

Zl .. P\OV-7Z 

,NLI!!T HC;HO,S(O 

,"2 
HALT 
,*2 
HAl.T 
,.1 
HAL T 
, .iI' 
HAL T 
, ., 
HAl. T , ., 
HALT 
,,,2 
HALT 
,.2 
HALT 
,.2 
HALT 
,.2 
HALT 
,.a 
HALT ,.' 
HALT 
,.2 
HAL T · ., 
~AL T 
, .a: 
HAL T 
,_2' 
HALT 
, .:t 
HALT 
• .2 
WALT 
,_2 
HAL T 
,.2 
WAL T 
• .2 
WAL T 
, .2 
HAL T 
, .2 
HALT 
• .2 
HALT 

• .1 

:JJ 

l' 1'2 PACt z 



HAIM[C-11-0CKAO';'8 1\/4',11/4, "'ARI( 'I'J:5, 
OCI(H"1I1 

"'1'I11~2 ,e",,,. 
VV'lH "'''''1 4

• 11'", 1~. 91"""'" 
t·VI~ 1 "'" "';l1~1 '12 
",'11 'i2 ~., 'l"I~iI 

"''''' 1 "14 1'1""'1'16 
\I~~ 1'16 "~"'klPO" 
('IV 1 ~'" 1II"'~162 
"""162 "'''il''~'' ?~.'1 ,., .. ""'!l1"0 
~IolP 11\6 ~"n'"'''' 

"''''''1 '" (>101'1112 
I'I"~172 "'''''''0'''111 
(~"'''174 1'10111110 
"'~1'176 "'''''''''''0 
"'''?2~iII ",'HI 21'12 
(.\;0 l 2il12 ","A'''''' 1'101'2"'. "'lUI 2"'6 
1'1/11'21'10 .. "",O"''' 
"i.ll210 Cl"'A212 
1'[1'1'212 "'01"01'10 
('011'214 1'1091216 
"",1'<,\6 "'il1'1 iII"iI! 
I'''? l;oil! ",,,,,,,2;" 
I' ."/;';1 "'il9lIjH'" 
",W /;'4 IHlt'!""'. 
fi~1' J ,,.. ,'I tI, • .,,' .. 
I'.,f .. I" fHII'I",'I:l 
t'.lI';nl "''''1'0AiI! 
,'.,1 .. H ~"1II2U 
11.,ttll6 "'''Ml~'' 
r'11~240 ""H'I 242 
l'I1'2~2 ",,,,,,Hil"I 
•• .. '24~ "'''(1246 
1',1' 246 !l","'"",,,, 
I1 M'Z>;'" "''':>I2,}2 
:"tlI'252 "'''1'1''''0 
"J·'254 ;'10:"256 
I'kj1256 "'''''''''''''' :1/121,,, ~":'IZ62 
"~~2"2 "''''''01''0 
P~1'21'14 0"",260 
~~v 200 i;;ooi'l0"Ho 
;>""2"'" 1'1"",272 
"""272 "'''A''''''' 1'!<!V~?4 t~l:In276 
(',11'276 :""'(101'1111 
"'11 1 .\:'0 "''''",31'12 
:'''?J!lj/ ,''''1''''''1:1 
(II ~,v- .H~. ''11'1'13(1'6 
('i!"jN. ~,hH"I'''' 
i';11 .It III "lhlJt2 
"<1~ .112 "''''~'''''0 
1'0'314 :>1"'",316 

MAIN1(C-11_0CKRO_1I 11/4'},11/~0 MAql( T[:h 
OCKo'Ht 

",,1316 1'1111'1"''''0 
!"':~JU :""'1'1,]12 
1'k'l,'3;>2 IH'1'I0"'1I 
r .'i J?4 1""'1'1,]:16 
"VIr J?6 1'1>"1'1111"" 
~il" ,]~'" 1111:1"'3"2 
'',If'' .1,\2 "'''''''''''''' I'''''' J 14 QI;! 1'1 J16 
t~~·~J~O 11101"1,11'1111 
;II.~" ., .. ~ 1111'11342 
","'.1 ~ I t',',-ill"" 
t~.~ if , ... .- ,,1011'114(, 
l ~ ~ ~ It ., " 6 "'''''''0''''' t',n' ,I'>", "'~"'3'J2 , .... ' ,''' .. c>lIt11clfll0 
~ .. r J". "''''~J,}6 
'·w·1Io'3 1\6 pt.1n.,"1il 
~f'r J~1il 0''''1'1;'''2 
"I1PJ62 1li61'1i6"'0 
0',,0'364 1'1"",;'66 
~"O' 366 1'1 III 01 Iil 1'10 
r~H'3?" 1'101'1372 
p~VJ?2 1'11111101'10 
i1\'PJ74 ","",376 
I'''~ p 316 (11"''''''''''0 

HAeY11'~61111 

HALT 
,-It 
HALT 
,*2 
HALT 
, *1 
HALl 
, .2 
HAU 
, .2 
HAL T 
,*Z 
HALT 
,02 
HALT 
,-2 
HALT 
,*2 
HALT 
,02 
HAL T 
,*2 
HALT 
,.2 
H_\, T 
,.:t 
HALT 
,.a 
HAL Y 
,.2 
HALT 
,. 2 
HALT 
,tl 
HAL T 
,t;! 
HALT 
, t2 
HALT 
,_2 
HALT 
,.2 
HALT 
, .f 
HALT 
,t2 
HAL T 
, .2 
HALT 
,. 2 
H4LT 
, .2 
HAI.T 
,.2 

I4ACy, 1 ~'&20 

HAl. T ,.1 
HAL T 

H:~T 
,*, 
HAL T 
,.7 
HALT 
,.t 
"AU 
,*It 
HHT 
, t' 
HALT 
, 0' 
HAL T 
, .f 
HAL ,. 
, .Z 
HAl. T 
•• f 
HAL. T 
, .2 
IHLT 
.Usr "[ 

u-"nv-72 171'2 "ACE 2';'1 

C' 

~1-·H~V·H t'! .2 PgE 2~2 c:, 

C" :";1, 

Ii' 

i l!), , 
", 

I 
II 
II 
I 
G 

I 
I 

I 
I 
I 
I 

I 
I 
I 
I • • 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
It 
It 



( 

( 

t 

Nt 11',,1'1 [ C-ll-0CKflO.8 11/ 4 '.11/."8 
o 1<9')£:1 

:>""2"''' 

~il1l'H"! 
"-'11101;'2 
~?'lI!;'b 
",'1(11<' 
~"1 ~? ... 
"'~HII'b 
:l0lill0 

e01036 
fl0HI40 

~"'''H 
N:1"511 
~f/l1052 
111010'. 

"''''1056 
~i'111l6il 
~~1064 

"~11/l10 

"'0,,,,72 
~~10H 

"elHlI:l 
~j!11"2 

"i'llI'. 
ri!11"'6 
1'01112 
1"01116 

".111 "r.! 
I'>" 1172 
'~." 1". 

illS'" 21111 
1'116"1~7 

1."1 ill"'" 
"""0(111 
~i!'10"'7 
~l""b 
','l~n' 
~ji'7,U 

""'1 "(Ill 
11,,37 

1"11117(111 
('1?1~6 

Vll"P'!) 

"I Ill" " !'!0 
910111,,11111 
",011124" 

~lA1"'1 
1'1 1" !" 6 
~1'-7"!> 
"'064"''' 

D!l"'6C110 
C"2:?7!'16 
Q!il14"l 
11100S"'0 

",lA1"'1 
1?'127(O6 
l'1127f'5 
t'!0641l0 

~irl"'24111 
("1 III','!'" 
1'1227(l!!) 

ASPI!)7, 

177772 
",,:1""S 
1771~2 
~0:"4"'0 

111~1S 

~0"''''" 
I"S18'4 

!'I II '" '''II ~"1"72 

"'0t1l? 

;l0A51H' 
",,11211 

'UR~ TUT 

177~1ra 

111'" 
17777. 

"'AeVU.6211 21·~OIl.12 11142 'AC[ 3 

,!I:!IIff 
JH" START 
,_11111"" 

! C"'T I 

'" 
,CONTAINS PASS COUNT 

'iT ART I CLR I CNT 'CL£ Ail PASS COUNT 
fiLe I N I "lOy _ST~pTIi.C;P ISfT STACK POINTER 

HOV I C'JT. "'0 I SPLAY 101 SPLAy PASS COUNT 
(11 T _4(1:1,OI.SWR ILOAD POP11/4!> MICRO BREAK REGIST£I! 
R£a • -, I" 
1'10118 "'.C;~R .... UBR[AK ILOAD "'ICRO RR[AK REG WITH SR,,., 

.TE:ST HiAT TilE OP(IIAT! ON PC .. R, 15 '[RrORHEIl 
SCOPF 
HOV 'STKPT~, SP JlNlTIALli!!: THr STACK POINTER 
HOV IIITh,R' ,LOAD R, 
HARI( A HURl< Na", 
HALT 'Pe .. ~5 F'AIL£O 

Til" NOP ,Pc .. R5 01( 

,T[ST THAT THE STACK POIIJT[1l 1 R61 CONTAINS THE P~OPER VALur 
SCOPE 
MOV ,STI<PTR. S, , 1,,!T!.lLlU THE: STACK POINTER 
MOV I11A."5 
HARI( A 

,FONeTlON "EllUL H 
,TrHP ~ PCo,'-"" 
,I'c • It!! 
'v .. TtHP 

ILOAD ~5 
'~A".l( ',0", 

TrMP • ,TU./2 0 NI • ,Ttl. 
rr • .ru 
." a IIITt •• (~.",) M .TlA 

IN5 .. ,TFHI" It; ,I • H A • ( ~. '0 • (T 1A I NOT Tf 5 T£ n 
,SP • TlI'IP.2 SP •• T1,.12""".1 • 1T1.-2 TFSTrO 

HAl HOV 0;1';111'1 ICfT RfSUL TANT SP 
CHP '2 • .-.2.-TU. SP I SP • 'T1A-(?·~1-2' NOT~ , 
BEO , .. 1.;> .... 2.T1 •• 1IT1A"C2.Il)-2 
ilL T ,[FlROR !NCCRP[CT R[SUL TANT 

, TrST THAT R5 I S P~OPERL V LOAO!:O 
SCOPE 
HOY 'STl<pTR, SP 
HOV .T2.4,'" 
HARI( " 

IF"lJNCTlO'l ~E!,:UL T5 
,TEMP - PC-,?.N) 

Naill 
T[HP a IT2,.12.NI 0 n2A 

IPC ~ ~5 PC • /1'2' 
,SP ~ TEMP Sf' ",TU.12.Nl. IIU. 

SP 

,Rt) .. , TrHP'1 R5 "'T"A.'2.~JII a nul" ;0.'" INOP) 
,SI' .. TEHP_2 SP • ,T2A.C2°NI.Z • ,T2.02 

T2A I 
IGr.T CO"lTf~TS or ~, 
'II~ a l,rU.c2.N)) a (TZ"if 

H4IfI"EC-11-0CKf<O;'1'I 11/45.11/.8 MAR~ rUT 
OCKH'Ja 

P'~l1H 

""I1H. 
""1142 
".,1146 

1'101150 
"olH52 
~~1156 

""'116'" 

"~11 ~ .. 
".1\ 1". 
,,~, I ,~ 
.,~ 1114 

~~ 1176 
"',,'('llIl 
?~, "~,, 

"1il1206 

~.l121il 

t";> 121:l 

",01·(111 

00 ° III II "''' 1'10",,,"3 
1'1""'''''''0 

(111911(111 
1"1:07"6 
",H7"'5 
111""41110 

i'l111161"0 
P'22P6 
1'1"'1'1"'1 
1'101'1""''' 

"'0111111114 
1110"S 1'1 1 

1'111'17;11 
"'1,,7('" 
'" 1 '17 (II ~~ 

~""',. 41~1 

1'11'16"''' 
"'22P6 
('O14('1 

"'''A'H''' 
1'101'10"'5 
"'''11'' PI 2 

1'1 1""tl 1 
1'11,,1116 

"01152 

"'IIIII'HI, 
"1111116 

"0121'12 

~""'5"'0 

C"3 
Ha", 

ilEa , •• 
HL1' 

,TrST THAT Tj,j[ SUr.K POI"HR CrlNhIN!! THf IIROPER VALUE APUR TH[ 
II'JSTIWCTION ro~ ALL "'AL"ES or N 1"'-171 

SCOPf 
I<OV 
MOY 
HARK 

WSTKPTI~"" IINITlALln TI-lr 'STACK POINT!:R 
IT:"'. R'j 11.01.0 115 
III 'MARl( Nsl!I 

MARl( 

J •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

IfIiNCTIO'J A(t;ULT'I ~.I!I • 
,HHP .. PC*(".N' TFHPa HH.12-1II1 
I PC. R5 PC" T 3A 
,SI" .. TEMP 'iP • I/T3.-(2-", 
,H'5 .. Iff"PI R5 a (113A.,2."11 
,SP • TEHP.:/ ~"a nJA.'2-1II1.~ .......................................................................... 
TlU MOV !lP;AI" IGfT RESULTANT 51' 

CMP 112.0.rll·2,Sp ,SP a 'T:u-/".01.27 
BEQ , ·4 

INCORRECT RESULUNT HL T ,[RROR SP 

C.C·l 
HaH·t 

,Tr~ T THA T TI-I£ STAr.~ PrI!NTrR erlNT",IN! THr PROP[R VALUE ArTER THE MARK 
11'1~.T"IICT(IlN rOH ALL VALUES or N 11'1-171 

'ICt'lP[ 
MDY .'1TKrTR."p IINITIALlif TH£ '1TACt( "OINT[IiI 
MOil .T4 •• Ji'l 'LI'lAfl R!t 
M""I( \ I HAHI( N_, 

) ....................................................................... . 
""N'·,II"I Ml'Ut" ".1 
If t 111' • I'e .. ( ,.-N I 
j I'r .. fI' 
,SP .. T[HP 
I R., .. C TfMP I 
I SP .. '[",P.2 

TIM"'. nUt (2-1) 
f'C a T 4", 
'!P • ,T4&-C2*1I 
1t!i • "T .. -,2-1I1 
~P a 1144-12'11-2 I·················.···· ................................................. . 

14 AI HOV 5P; FIr ,CfT RESLILTANT SP 
CMP .2*1·TU.2.5 P ,511 a /lTU-C2.1).2T 
REa , .. 
HLT I E~ROR I NCOIlRECT RESUL TANT SP 

C-e·1 
HoM·1 

,nST THAT THE STACK POI'JHR CONTAINS THE: PROP!:R VALUE ArTeR THE MARK 
II'JSTRUCTION rOR ALL VAL.UES OF" N (0-171 

SCOPF" 
HOV .STI<"T'I, SP IINITI4i.l~e: THE: STACK POINTER 

So; 



""'I'll ';·I1·Ur.~"(j.1I 11/.'l,1I/4. PIAHOi TI.I' 
(j1,'Il'HJ HACYH';UI U-"lOY .. 72 17! 4;1 /OAcr 3;' 

·'.11116 "'171" ",.12:14 
"~1220! 1'111114"'<1 

1".11224 p'1i'!61'1" 
f'lU2?6 p'2?1:>16 ""1232 
"01232 P0t 4t'!1 
'";'12,'4 1'1""'''''''' 

'''''''151'16 
"'''I'I/III1J 

"'~l1 rl6 1'111'171'11 
"'"l.!·",! pol:>7M. A,.!t". 
1'1111244 Ill? ]I'I!> 1'181<1'2 
"kl12!111 ",1664"'3 

"'01252 1'111'16"'8 
"'il12'14 !'I 211 "'6 1'1111262 
;1..,1260 ",1614"'1 
"'~12112 1'181'1"13" 

"""''''''7 .1I1118A" 

"'"1:11>. 1'11"'7111 
~"1 " .... 6 I'Il~7016 1'1188')08 
"": 1 '17" t'! 1 27"" IAIUJII. 
:l.11 :t76 ~klI\4"''' 

"'OV 
"'411K 

·,'jA,kOj 'LnAn "' 
2 'MARl( NoZ 

t •••••••••••••••••••••••••••••••••••••••••••••••••••••••• "'" •••••••••••••• 
'rU~.ClION R[$UL T5 ~o2 
,TEMP ~ PC.C2 o N/ HMPo 'T5hCZ.Z) 
,Pc .. R, PC • nA 
,SP • TEMp SP 0 IT54.(2 0 2) 
,R, .. (TntiOl liS m 11T5uU"21l 
'Sit • T[MP_2 ~P • • T5"C2 o Z)_Z 
; •• 0,. ....................................................................... . 

T5A, I40Y SP;RI'! 
CMP '20;?T5.h2,SP 
/l[Q ,." 
HLT 

,en RE:SUL' ANT SP 
,sP • 'TS".CZ.U.:H 

'ERRIl" I "'CORR[ CT A[SUL "NT SP 
c,c·t 
,hH·i 

',TnT TtilT 'fit 5Ut"M f'OIN'fA CO,",T"N'I THr IIRoprR VALUE ArUR THE: 
'1"~lkIJCTln,", '1')Ii Al.l VALII[5 or N ""-11' 

scnf'r 
HOV 
14011 
"'/oRK 

,STKPTR,s" IIN!TI'UU nn STACK "OINTER 
'TI'>"k~ 'LOAO "5 
" ,HARI( 'h3 

"'/oFlI( 

'······························ ... ••••• •••• ~.!O~~4!'!!-o=eCII=-: .. •••••••••••••••••• j'li"qlON Rt:'ULTS "'.J 
,TrMP .. PC_12 0 "" TrMP •• T6,&.12'3, 
,Pc .. "5 PC 'T6A 
,SP .. TEMP sp ,IT6A.C2.J) 
,R5 .. (TEMP' 115. (HU.(2.J)1 
,SP .. T[MP.2 S,. 'T6hI20J).;r , ....................................................................... . 
TIl'" HOV 

CMI' 
B[Q 
lolL' 

~P;R0 
,2.hT6A.Z,SP 
, ., 

,crT RESUL'ANT SP 
lSi> a 'Tb/o-CZ.3)_2' 

'[IIAOR !NCORRECT R[SUL TANT SP 

c.C.\ 
"'aM.\ 

,Tr Sf THAT "I! ST,I,r.~ PIlI'JTf!l Ct'lNTAIN"i rH[ "1I0PfR VALUE ArTFR 
'11l'>TkIJCTlnN rOR AI.L VALUeS nr N (0"71 

SCOpr 
HOV 
MOV 
MARl( 

.ST~"TIt,S" 'l"'ITIALllr THI SUCK PO'NT[R 

.T1A,fI'} ILOAO II~ 
4 'HARI( N •• 

T~E: MARK 

, ....................................................................... . 
,fllNeT ION R[<;ULT$ "'.4 
ITfMP .. I'C-17-/011 
,Pc .. R5 
,SI' .. T[I1P 

TIMP, ""+120,,) 
PC T7A 
91' *T7A.C2 ... , 

M,,,,H'llC·U-OCt<BO"B 11/4',11/"8 HARI( TEST 
nCKHi'lEl 

MACYU',6U U-Nov.n 17"2 PACt 3;'3 

",.,1:1:10 
(',,, .1e'2 
""i.II'/) 
"~1 J 1111 

"'I'l1312 
t"V.1314 
!'t!jJ20 
P'111324 

",,,1.1;>6 
\".'1.DII 
"'.ll.l,\~ 

"'''1,1,16 

"~1J"0 
"1',34i' 
.1~lJH 

CI~ I J'i2 

tIl'll J'i4 
~...., J'>t. 
:lI'I,.j/,,, 

P~1364 

11111'161'111 
I"c!? 1('16 
('lL114(H 
I'! ","'"(118 

"ePleu 
001118115 

9111'17"'1 
",1;>1"'0 
"'127915 

''''''6<1'''' 

fll1't6P1C1 
"';':']110 

"'''t<l'''l 
A IHt 0 III III 

1"0:.1311 
1'10,,""6 

!'Il"'''l 
"1:>7C'10 
"'1~7~' 
"''''H " 6 

It lptll~il 
,~n]~11 

",I'll 41'11 
1"fll!l~0 

1101312 

1t"IIl'"'' 1'l/1J1326 

ItISJ4a 

I'I1!~5"'1I 
i1I013'4 

1I\'I1J72 

,R'I .. , T[HI'I "" • ,.",.,2.,)) 
,SI' .. T[HP.;/ .. iO • "'A. C2.'1_2 , ....................................................................... . 
n •• "'OV '1P :fll" ,CrT RfSllL 'ANT SI' 

CMP '2 ... +n,h2,sp ,SP a '17,.,2"'.27 
B(O , .4 
HLT ,[PROR INCORRECT RE:SUL TANT SI' 

C.C·1 
M.H·1 

,TrST THAT TH[ STACM POI r..;HA CONTA INS TH[ PROl'rR VALUE ArT[R THE HARK 
'INSTRUCTION rOR ALL VALUES Of' N (11-171 

SCOPF 
"'OV 'STI<PTR,SP 'INI T'ALIi![ THE STACK POINTER 
HOV nUa,R' 'LOAO R5 
MARK 5 'HARI( N., 

J •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
,rIJNCTlON ~["UL TS "'.5 • 
ITr.HP .. PC-C:?"" HMP. 'T1U.C2.5) 
,PC .. 115 PC • 1104 
,SP .. TEMP o;P _ ,UU.(2.51 ,H' • ITfMPI ~'o IITH".'2.", .S,. .. T[HP." '1P a fTPA.(h'l'6Z 
J •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

HIlA I MOV ~P;R'" ,en Rf'SUl 'ANT SP 
CMP .2.~.Tl""'2 ,~iO ,sp • .TUIA.(2.~'.j/' 
~EQ ... 
WLT J ERROR I ~JceRR[~ T R!:SUL,.' ANT S' 

C.C+l 
MaM'l 

,frST "HT T"[ SHCK POI'lTrR CONTAr",S THE PRoprR VALU[ ArTER THE: HARI( 
,INSTRUCT ION F'Ci'< ALL VA!.UES or N (11-771 

SCOPE: 
MOV IIISTMpT~,S" ,!NITIAUU THl: SUCK POINT[R 
"'OV tT1U,R) ILOAD A5 
I'ARI< II ,HARIC N-6 

................................................. It ••••• _ .. w ••• , ............ . 

"IINC,ION HIr,ULTlj lu6 
"'''\1' .. "(+1)"'01 tl ",I' •• T11A'P.,,, ,"r: .. It, "t. • Ttll 
'~I' • Tl "1,' 'i I' •• T1 t A. p •• I 
'''~ • CTt'H" /' , • It, I 1 A • I /. ~ I , 
'~I' .. UH"_' .. " • ,,It •• (.· .... ,.:.> 1·········.·····.···· .. ·.······· ... · .. ···,,·It~,,·~~~ ... ·1!."" ... ::!:=i~"!'t~!tt~;!===~ 
r 1iA I "10V 

eHP 
n~n 

HIeT 

O;P,kl" ,CII RrSliLTANT SI> 
_2.t..TUA_2,SP ,SII. "l1A.CZ.61.~1 

![RIlt'lR !>.JCe""Eef I!£SUL '~'i! SCI 

~; (... 

---

c 

I' 
ij" 

i 
III 
I 

I 
I 
I 

I 
I 
I 
I 
I 
I 
I 

I 

I 
I , 



( 

(, 

:-,,' 366 "'1P17~1 
?~1;n0 ~1?7"'6 i>!1I1'15P1e 
;l~lJ74 "1;>7"~ '"014112 
""14 ~'" 1'1"/'04017 

""14",2 1"11'161'11 
"1!141"4 "'2"7~6 1I1U422 
~014l1l PlIII1401 
;'O1412 1'1"1'1,,1'1111 

",0""13 
0"1'111110 

~"14t4 1'l1~7~1 

~"l1416 I"1?71"6 "'00511111 
"'ol1422 "'1271'l5 olI914J8 
"01426 "'''641''' 

~"14l0 ,~11'16~1l 

;>!,.,14J2 ?l2;>'~6 "014~2 
r.~14:J6 Vl014"'1 
~IUH0 "'''1'1'''''9 

l'IIilPlII14 
"'''''1'1011 

,,"', 442 ?l1A7I"1 
7i11H4 (111H;l6 ~2I"'5"'0 
0111450 fll"7"~ 1101456 

c·e.! 
",.14*1 

,TrST THAT T~£ STH:~ "~I~TER CONTAINS THE PROpeR VAL.UE: 
IINSTRUCTION F~R ALL VALUES OF N 10-771 

scopr 
14011 
"'Oil 
"'ARI( 

"STKpTR,SI' 
"Tt2A,R) 
7 

,lNITjALlH THI: STACK P~!N'E:R 
'L.OA!) 1'15 
,MARi( N., 

, •••••••••• 1 •••••••••••••••••••••••••••••• a ••••••• "' ••••••••••••••• I •••••• 

,'llIlr:111)" "",III Til , .. 7 • 
,TIM" .. I"Cel;.l'''' T'''''' •• T11,,·,7.tl 
,t'r: • II. f'r: • Tl~A 

'~I' .. Tl"''' ~I' • _11",*,h7, 0 

,1<"1 .. (T[M". Rr, •• ,oH2hI2+'11 • 
'~I' • TEHp.2 SP. Mn1 •• ,2."·2 , ....................................................................... . 
flUI HOY SP, "'" 

ICfT R[5ULhNT SP 
CMf» 'Z.7.U2h2,Sf» ,Sf» • 'T12AoI2a7,.2f 
SEQ ,_4 
HI.T 'ERROR IIlCORRECT ,.t:SUL. TANT Sf» 

CoC-S, 
"'.14 0 1 

/TEST THAT THE ST'ACI< p.(lINnR CONTAINS THE: P10Pt:R VALUE ArTER THE MARl( 
.INSTRUCTION fOR ALI. VALUES Of N 121-111 

SCOPE 
HOV _STl\pT", SP JlNITIALlH TH[ STACI< POINTER 
MOY _T13A,R5 ,L.('lAO II, 
MARl( 19 ,MARl< Na 10 

J •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

,fll"CT ION A(SUL 1<; Not'" • 
I TP1P .. PC.U-NI TrMP •• Tl~A·( ... llll 
,Pc .. p, PC • 11lA • 
,SP .. HHP ~p • MT1JA·(2e101 • 
,R'I .. (f[Mf»/ II,. (.rlJHI"aUII • 
,SP .. TEHP,," SP a Ul34·lh10I.;> , ....................................................................... . 
T13A' 

caeoi 
MaH·l 

SP;"", Icrr R£SUL ',"T 51' 
.2.1"'.T1H .... SP lSI' • 'T13A.I2 a ll1!l·2' 

,Tr s r THAT TI-I[ STACK PO I NTrR CONT At NS TH; PROP[ R VALUE .rHA THE HARK 
'INSTRUCTION rOR ALL VALUES OF N (?-?71 

SCOPE 
MOY .STKPTR,SIt ,INI TIALIH THE STACK POINTER 
MOV 'UH,R!) ILOAD A5 

HAn''l[C_11.0CKRD_9 11/45,11/4111 MAIlI( HIT 
OCKtlOI:I 

"'''14'16 1'111'16"''' 
;1(1:141'>" ,,2nC"6 1:1015112 
""14,,4 ""t04?11 
""14116 1'1.,,,,,,1:10 

"'01'11111' 
1'111",,,,12 

f'01HIl 1"11171'11 
\1';1412· 1'11271"6 1'1110;1'11) 
I'I1.'14fll I'IU71115 "'01')'" 
1'0151'2 "''''6412 

"'\l15~4 ~1 Cl6L'10 
J"15"'b f'2?7~1l 1'101532 

""1'>12 1'10,4;11 ".1\, 1 4 "'~'~Io!~'" 

""""'"'I' "'101 iii II \ j 

~r! I '116 ~l ,,], 1 

.~" 1 ';.',1 I'll .~ ,.' 0 ,1.Hl~rlf 

l'~ 1 !:I!4 "'1:!7 ,I, 101 II 1 !l.\il 
~1~ 1 ;314 rO'MHJ 

'''''RK N.H 

I····.······.···.···························~········· .................. . ,FUNCTION RESULTS ~.11 
,T£'MP .. PC.C'.") HMPa ,a4A.C2.11t 
,PC: .. 1'15 PC • flU 
,5" .. TEHp SP a ,Tl .... "(2.Ut 
,R5 .. ITEMP) ~5 • 1*1144+12-1111 
,SP .. TEHp.2 0:1' • 1T1H.p.11!.2 
j .a ......................................................................... . 

T14A' MOil ~P; R", ,Gf T RrSUl r HIT SP 
C:MP IIIZ·11-Tl·A·2,SP , SP " \' .(2-11,.21 
REO ,.4 
HL. T ,[AnOfl INCORRECT RESUL ?ANT SP 

c.e·t 
MaH., 

JTfS T THAT r'lr ~Ur:K "111"'1 k cnNtAINS THr PROPFk VALUE AF'T[R TH( ,uRK 
I p.STAVCT InN rnk ALL VALUl5 Of N CI!l-771 

!'iCOP!: 
MOY .5TkPTII,'1P I PI JT I ... L11 E' TH£ SUCK "OINT[A 
"'OV .11 ~A,A) 'LOA') Il; 
MARK 12 'MARK N-12 

J ........................................................................ . 

,FUNCT ION RlSUL T5 'ulZ 
,TrMP ~ PCt("ar./1 
,PC .. A5 
,SP .. TE~P 

,R5 .. 1 T[",p I 
,SP .. TEHP.2 

TEMPa ,11' •• 12.121 
PC a Ti5A 
0;1> • 1115 •• 120121 
~5 • (n15hl2*12I' 
SP s "15,.(2*121+2 

a 

• • 
J •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

11'''''1 

CaC-t 
101.101<1 

c;P;"", ,GrT R£SULhNT 51' 
."*17.T1".2,5P ,SI' a -n5A.I2612,.2' 

,(RAOR INCORR(CT RrSUL UNT SP 

Ill',' l,uT Till 'oTAr'~ ronl"'1 II ,-ON'AIN. "U .... nI·,,, VAl ur Ar,," 'flr MARl( 
, Pi', , ifill" n,. " ,II A I I V AlIll', I', 1/ I II • , n 

'lLnto, 
MUV jII!)T~"'",~.. II'" ".t lit 'HI ';TaCK "OIN'f" 
MOY "HIIl,N') ILOAO HI) 
H.RI( 1J ,HARK N-ll 

......................................................................... 
IFIJ"rrrO~' Rf~ULTS ".ll 
,TrMP ~ PC.I".NI 
,PC .. RS 
,SP .. T(Mp 
,1'15 .. !TEHPI 

-'7 , ) 

TrMP. "16,.,2-131 
PC • T16A 
SP • ,TlIl,.C2.131 
R5 _ IMT16h(2.1J)) 

o · 



Mj,,,,(C.\1-0C IIII O-1i U/ 4 ',11/4111 'Uk~ '£IT ".CVU',1I1II ;>l .. 'HIY-71 11142 '.C[ ;;;, 
IlCWllrljj 

1'11'16"'" ;>!I'l ~'l 
~,~ 15 I" 
i"I'1 ~40 
1'1:-1 ~42 

~n7~6 ~0U62 

l"ol1544 

"''''1,411 
il~15'l2 
P'1 !i'i6 

",I1~t\" 
r.tl!i,,2 
('''1!il,6 
VI'; 1 'Hiii 

P.t1572 
,·.~157. 

"0'16\'0 
~<l16"4 

A0t "I'll 
,,"QUlAII 

"'~IIII17 
9111"'"14 

rr1!'!'P1 
Pl'7?6 
t'1;>7:>I!I 
0I01i414 

1'11'161'1//1 
Pln7~6 

PlIH4~1 
iilO0SI'Il'I 

1'101102//1 
Il0A01' 

1'11"'71'11 
"'1"~6 
(111,7(>1, 
1'111641' 

,'.11 0:16 ,,11'16"''' 

P0051'11 
"01'611 

l'l1U612 

0,,"5011 
~"16016 

,',I 611'1 ('?~1"'6 "'1It~.2 

" l/.1 ~ ~1'14"1 
V'v,1016 1"111'10"'8 

,SI' .. T(Mp.Z Ci". n16Ao''''131.2 ......................................................................... 
nUl HOV 

CMP 
BEQ 
HL T 

sP;,.", ,G[T RESULTANT SP 
,2_13onl".2,SP ,51' 0 'T16AoI2-13I o27 
,04 

,[IlROR I MCORREC T RESUL UNT SP 

CoC·l 
M.H.l 

,HST THAT T!oIE Suef( POINTER CONTAIN5 THI: PROPER YALUE ArTER HIE: MARK 
,lNSTRUCijON ,OR ALL VAlU[S or N ie-Hl 

SCOPE 
HOY ,STilpTR.SP IINITIALllE THI: sUCK POINTER 
HOV .T1.7A.R5 'LOAn R, 
HARK 14 'HARleN-14 I················· ...................................................... . 

,I ""n 10'" III "Ul " "'·14 0 

III HI' .. PCo(;'-NI TrH'" 'T17A·U·l') 
,I'r: ~ '" r·c • 1\ 1. 
,:,1' .. tlHI' ~" • 'T1,.·,".t41 
,110, ,,1l(HI'. Ii!i .. (.T17A.U·1 4 11 
1:'1' to HHP.:t SI'. "PAoli.141." 
~ ........................................................................ . 
TUAI "'Oil 

CMP 
REQ 
HLT 

liP;RI'I' 'GET R£SUlTANT SP 
,2014.H7A.2.Sp ISP • 'T17hC2a14)·2' 
,_4 

,[RROR I NCIIRR[CT R[SUL UNT SP 

cae." "'.H.1 
'TEST THAT T~E SUCI< POI~T[R CONTAINS THE PRoPER VALUE AF'T[R THE HARK 
'INSTRUCTION rOR All., YAl.U[S or N (0-771 

SCOPf 
"'OY ,STl(pTR,SP 'INJTlo\UlE THE SlACK POINTER 
"OY n?l.,R~ ILOAO R, 
MARK l' IHARK NI 15 ......................................................................... 

,FO'ICTION H(C;ULTS' "'-1" • 
,Tf HI' .. PC.O""'I f.",;>. jjT2i'1", .. jll-i51 
IPC .. R' PC • T?Il. 
I::''' .. TEMP ":P 0 1fT2Q1Aol7.,'" 
,1'1'1 p (HM;"I ".,. (.T;>~!·!;>"1'!I 
,',f' ~ TlHp.~ ·,P. 'T;·'~A·'~.',;)I.? .......................................................................... 
r:i1lA I MOil 

CHP 
REQ 
HI. , 

V;MIII ICfT !lf$Ul'HIT SP 
.Zol,.T2Q1A*2.S" ,5" • IIIT;>04+12·1,,·21 
, .~ 

IEAAIlA tNCCAH(CT A£SUL UNT 51' 

MAI",,[C.ll-0CKtlO.B 11/.,.11/ 4 11 P14RI( TE5T 
OCKBOti 

HACytl'~620 2l-N~y;'1l 11142 PACE 3:'7 

" 11>"111 
It! 1r.;''J 

16~6 
,- \(),\2 

I"IHt.H 
I·.~ 1616 
(','U42 
~',HII44 

II.lt646 
1''''11)'i0 
"-'10'\4 
,'~166e 

1'01662 
"t 1 b~4 
~ II 670 
~.·I 670' 

i-j;.11r.'" 
IL"! 1 Ii 16 

,',11 /,', 
-,11 Uo 

"'111010:>1 
p",I'IiH6 

~1 l11'11 
,41?' It"&: 
I'lnl'') 
,., ... 41~ 

1'110161'11 
",:1;>1,16 
~i<ll 4Al 
1'111""'1'1, 
I'Ii""IfIIll 
0i1P1U7 

1'11'171'11 
1'11;>71'111 
,'1;>7'~!1 
1'101\4\7 

1'11'160"18 
?2?7,'6 
pllll4111 
~~iJli!"1'I 

I'~' ~~) I 
!,~ IJI'~~" 1* 

'101/-1 
1/111/ (I) 

"1?' ':> 
"~b 4?III 

I'IIIJ A!i 111 
"'11634 

1'1111672 

1'1"""""'8 
1'101662 

"01722 

,l.Ul!)"1iI 
IllltlHI 

CoC·l 
.... H. , 

,YrsY 'HAT TwE STArK POt"TrR cnNTA1N'i THr PRnp[R VALUE ...rTfR TH( 
IINSTlWCTIO'l rOH ~\.l HLII(~ 01'''4 1'-711 

'iCrl"r 
M!}" 

MOil 
MAIII( 

I'iTK"T". ~~ 
liT ;>1" ,,,, 
1(1 

IINITJALln: THr SUCK POINHR 
'L/'IArJ II, 
'MAR~ "-16 

HARI( 

•••••• ~ ••••••••••••••••••••••••••••••••••••••••••••• 1 •••• 11 •••••••• 1 I •••• 

,rUNeT ION Rl'lULT~ N-l~ • 
lTEMl' .. pC.C2-N) T[MPo n2U.C2-161 
IPC .. R5 PC: ,T:>1& 
ISP .. TEHp SF' • *'2U+(26161 
IR5 • O£:M" , R5. IIIT216012-UII 
IS" .. T[HP.2 CiP 0 fllT2U+(2-U'.2 ......................................................................... 
T:?tAl MOY 

CHP 
RI,Q 
HL f 

c·c·t 
Mli\+\ 

!II'; 111'1 lerr RfSlIL 'ANT SP 
.... U.T214.2.SI' ,51' 0 IHU.12-16I.U 
, ·4 

"",,,OR INCDHHrr.T R('iULtANT IP 

Itrsl THAT TItE STt.rl< I'OI"Tr~ Ct'lNTaINfi THr. PROPER VALU[ ArytR THE: 
IINSTRUCTION 1'011 ALL VALl!O nr N C"~711 

senp, 
MOil 
MOil 
"'ARK 

,ST~f'TR. SP 
,T2U,R, 

l' 
'IPnTI'Lti!E HIt SUCK 'OINTER 
'LOAn R5 
HURl( N-n 

MARK 

J •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
,ru"CTl 0"4 RESUL T5 "'-17 , 
,rEMp .. pC+,;>-N) TEMP. H27.+C2.111 
,pc .. R5 PC • T224 
,SP • TEMP SP a IT2".C2-171 
IR5 .. ITEHP) Q5. (H?2A+(2-1711 
lSI' • TEHP.2 51> I 1T22 •• 12.171_2 .......................................................................... 
f2U I "'OY 

eMP 
R[a 
HL T 

!;P,RI'I ,CrT AtSULfANT SP 
*2.17-r22A-2, SP IS" • *rnA.( 2-1".27 

r,.r.. t 
'10M., 

, .~ 

, 't ~, 'q A' f lit ~ 1 A'" t' I til ~ t 

fJ;I':.fhdt"J'II~ ton ~II VAl lit!.'; 

~LlI"'t 
M"~ .b I'f'!~. ~I' 
MOV .T!H,H~ 

HAH~ 211 

, I (/ 
") , 

I [rlll'HI 1~ICOrlllrrT R£SIJL 'A';T SP 

I 'Hlf. f!f~ 'Hf I"'I1(fri If VA: !Il At It" "III 
I I t 14 l ,'I , I ~ 

IIIHrIAI!~t l .. t ~IAI'ri ,.."t.,lIft 
I~(hl'o h., 
11'1' f/W II .;oil 

MAnK 

C:
1 

( '" 

:::1 

c 

~ 

I 

I 
I 

I 
I 

I 
I 

I 
I 
I 
I 

I 
It 

I 
I 

• 

I 
I 
i 
I 
i , 
:-H 



( 

:.... 

M,fIwI'lIC-\1-0CKAO;'b 11/4,.11/4, H,RI< 1[" 
OCI(IJ!'Ib 

......................................................................... 
~F'\JNCTIO~I R["ULTS ".UI • 
ITFHP • PC.(Z.'" TfMP. 1T23 •• (h201 • 
,PC .. ~5 PC - TZJA 
,Sit • TEMP ~P • lIIT23A·t2.201 
,R'!! .. ITEMPI R5 - ('T23,·12.ZI!II 
,51' .. T[MP.2 Sp. n2~A·12-21!11.2 , ....................................................................... . 

~0171il \lI1'I6~0 T23A I MOV 
CMP 
B[C 
HLoT 

SP;RI'! IGn RESUL',,,T SP 
'~1712 t>2270'!6 301"2 
P'01716 1'!111141!1 
001720 AiJCI!I"" 

\lI0~1J~4 
QlilAII"l 

('lol1722 1'1"1''''1 
"'1il17?4 A1;>1(116 '"00'''' 
"lilt? ]Irl Q!U'11~' AU1", 
(l1oi11 14 "146421 

(lI~1736 Pl1~6"'1iI 
r'H 140 C02?7"b ,.,,21302 
:'i'1744 "'1rl14~1 
"'01746 PI I!I 01001 0 

PI"!III!I"~ 
","'(11";'>2 

""11'>16 "'1 IH I'! 1 
"10117'>2 ('Iln;'O 1'I,,"':ii11l 
'~'117,)o ~U1 ~, ~IU 11'14 
11"1762 ,,06422 

HAINnEC~11.0CKAD-B 11/45,11/40 HARI( TEST 
OCKH'B 

"'017fo4 1'I1~61'10 
""17"6 9'2:n~6 0132032 
;0"'1172 ,,014111 
I'U 174 ",0010tl" 

",""'026 
Illli"'!?l 

",,,1716 1'110171"1 
"02.W'" ~1?7"6 ",,,,,,,1'1,,, 
"02""" (OIl?1"5 1'102012 
"'020U1 ",06423 

"0~012 
"~;>"14 
r"'2"'20 
:"1/1 2 Irl 22 

11102024 
~n0?b 
:'~2il32 

·'''2''310 

~11'1o! 4;1 
,'''2111 4 .. 
I"I"? II 4t" 

,~"20"" 

I'! 11'16 1'111 
(';1,.,"'6 
PI"1411l1 
11;;",,,011 

",001"27 
PI"OIf/l24 

"'1"'7'"1 
~1?Pb 
r12n~ 
~'il64;>4 

"l'HdllJ .".>, '6 
""14,'1 
1IIk1IIiI"" 

"""",3111 

002062 

P!1!I~5110 
~"?'040 

C_Cot 
11_1'1°1 

'2_2".T23,-2.51> ,51' - -T23A.C2-2al.21' 

'ERROR INCORRECT RESULTANT SP 

,Tr'lT T,uT T~E STArl( POI"HA CONTAIN'! THr PROprR VALUE 
,IW,!I<IiCTION rnH ALL VALUl!i or N 10-771 

~copr 

HOV 
H(lV 
HARI( 

"TI<PTR.'1' 
.T:'H.'" 
21 

IINI"'LIIt TH[ STiCK I'OINHII 
ILOAD "5 
IMARI( ".21 

, .......................................................................• 
,FUNCTION H[SULTS' "8;i!1 • 
,TrMP • PC.(".NI Tf'MP •• T2 .. ·(2-211 
,PC .. '" PC _ T:'U 
,51' .. TEMP 51' - tT2H4(2.211 ,R., .. (TEMP) R5 _ "T24 .. 12*21)) 
I SP .. T[MP.2 SP - IT24 •• (2-211+2 .......................................................................... 
T2UI HOV SP; ~" ,GET RfSUL T ANT SP 

CHP _2_21+T24 .. ·2.SP I SP • 'T24,l+(2·21)+27 
R(Q , +4 
HL T ,(RROR I t.lCORRECT RrSUL TiNT SP 

C-C.\ 
I<1.H+\ 

I TI 0; T tHlT T>ll !iTArj( l'nlIlHR CClNT.t.It.l'i T~H I-'ltnP(~ V-LUt .rTfR THE MARK 
IIII~ I ~1Jt:T ION Hili ALL VALII[ S or N ( '·77' 'icnpr 

MOV .STJ(PTf1. 'iP 11'JITlAUlf THE STACj( POINTE" 
HOV .Tn .... H';I ILnA!'! R, 
MARl( n I HARK N=22 

j ........................................................................ . 

,fIINCTION.RE<;ULT<; ",on • 
,TfHP .. pC6(?,J) TrMr~ ,T2'>1.·(2-221 
,PC ""5 PC • T?5A 
I SP .. TEMP 'iP - "2S'· (2-221 
IR'5 .. I?EMp) ~5. ,'T(',&+12.221) 
,Sp .. T["Po2 SP - *,25,·12-22162 

, ........................................................................ . 
T25A I HOY 

CMP 
REQ 
HLT 

clle·t 
'UM61 

SP;R~ ICrT R£5ULT4NT SF' 
'2-22.T2'5 .. 2,9," IS? • 'T254.(2-2",.21 

,HST THAT T~E STArl( PClI"'TrR CONTAINS THf' PROPfR V4LU[ ArnR 'tHE M,RK 
,1t.lSTWJCTlON f"OH ALL VALIJ(S or N (0-171 

SCOPE 
HOV ,STIIPTIl.SP ,PJITIALllE THE sTACK POINTrR 
HOV .T;.>6A.R' 'LOAD R5 
HARII 23 'MARl( No:t>l 

I······· ................................................................. . 
,rUNCT 10"1 R[SUL TS ".23 
ITEMI' .. PC-(2-"" TfHP. 1T2U.(2.2JI 
,PC .. R5 PC • T26A 
ISP .. TEMP SP • H26,.C2-231 
IR'5 .. (T[HP) P5 • (U?'bAt!2-231l 
lSI' • TEHp.2 51' • 1T21;A.12.231.2 , ......................................................................... . 
T264 I MOV ~P; Ill" Icrr R(SULTANT SP 

CMP .202J<T2(\A·2,Sp ISP o *'T26".(2-231.2' 
REO •• 4 
HL T I[RROR INCORRECT R[SUL qNT SP 

Cae·t 
H_M·1 

I TrST THAT THE STACK POINT[R CONTAINS THE PROPER VALUE ArTER TilE MARl( 
II~STR\JCTION rOR ALL VALUES or N ( 0-77) 

SCOPf 
HOV .STI\PTR.Sp ,p:) T[AL Ii!'[ TwE STACI< POINTER 
I<40V 1T27,.R' I LOAD R5 
MARl( 24 ,"'ARK N=c4 

I····· .................................................................. . 
If IINCT 10', RrC;ULT'i ",_24 
I TI HI' • PC'C ... N' Tf HPI ,T?7A.c2-?41 
I f'r, • "., rc • T771 
I~I' • tlHP ',I' _ "T~71."'o"41 
,1<'1 • (TrHI' I ,., - (~, 1'" ( ...... II 
,~.I· • H H ..... '.," • 'T/1A·I".;>4,.? 
, ......................... It ............ •• ••••••• • •••••••••••••••••••••••••• 

T 'i 1 A I 140'1 

CHf> 
RLQ 
MI.' 

""."'" 1(;1 I HI ~I'I T.NT ~" 
..... 14.' .. 1A.2,!o" 1~1· •• U7A.t2.24'.11 

I[RHOR INCOfl~[CT RfSUL TANT SP 



"Alt;,,[C.11.0r.II~O';'8 11/45,ll/~' ~lliM ThY 
OCMII')a 

'n~~2 
?~2~~4 

"l2~6e 
't;; ",4 

1'''7~66 
:'I/J~ ;!1fol 
(1;,1~IIl?' 

:lrl?""6 

01 0:'11'10 
r,,~ 1"2 
(lI,'? 11'16 
"02112 

I'V? 11. 
'~ .. ~:l1 j i 
Jlt11'n 
",.,2124 

." 1;>6 
(~i" 1 ~e 

'" 134 
"'~ 140 

1'101'10'" 

"1"'''''1 
"1::>7'6 
?1?7C'!!I 
Q'1II642!> 

1'1(116"111 
('277r'6 

1'01 ''''1 
"'''''0(11111 

1'''1'1031 ",III""", 
1'1",,011 
1"1?7('6 
?1?7?1!i 
1'06426 

"'t t1161~1/1 
\'!2r7,~a 

""141"1 
"'''..,ihHIL 

",11"'032 
I'0"'''~7 

1"11"7H 
C"1;>7~6 

"'l;o7~5 
1'1116427 

"005"O 
IIlIJ211l66 

~1112142 

tllta"'!UI8 
0,,2114 

~~12 112 

?I,,"501l 
092142 

~ A 1"" f ,: _1 1 -0 r II; ,) -" 111 ~ '} d t I ~ Ol Pi ,I, Ii Tl S T 
il(;WU"'lf 

1';';>1'2 ('11"611111 
1',,71 ,. "2;>71'6 I'Ifl2222 
",,,,1l50 1'1111""'1 
I'J2152 !'I 0 01 Ill'" 

1'1""'11133 
Pt"P1II38 

~0;>1'!4 '1"'7"'1 
r;!;>1'56 ?177('16 1100!>1I8 
~i1~l/IOI rl'7P!l 11110'12170 
~\l;> Hl6 "'1111\~~11 

~nlHl "1 ~'6"" 
,'~ ~ 1,2 ~2n76 ?~t 452 
"1'176 "'''14'1 
f1 t 2 -; ~"e "'''II~'~ 

~. ~", ," ~: 
,~" " ;t 

''1'" 
; ~. .1 ,I • \ ,.. ,'I ",,"""j\ 
I' ,~, .' 1 II' ~. ~ 

, .. 
.~ L'.~ ~ t I) 

\ ~ i~ .1 l 1 04 I" .' ,., .; .~ . 

HACYt1',U. n.~Ov.H 17142 PAGE 3-,. 
Hall+ 1 

ITrST TIotH HIE SUr~ POp'nR CMNTAINS THr PROPER VALUE ArTfR THE HARt< 
III/STRLlC'ION rOR ALL VALUES or N '(0-771 

SCOPE 
MOV aSTKI'TR,~P 'l'lITI'LllE THE suet< POINT(~ 
HOY 'nu,RS 'UlAO R5 
HARI( 2S .HARK N.25 

, ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• t •••••• 

IF"U"CTIO .. REC;ULTS ",.25 
,TrMP" PCt(;"N' TrMP. ITJ:'I,+,Z*Z5I 
I PC .. R~ PC • T 3", 
I Sf' .. TEHP C;P a ITJt'lA+ C 2.Z5I 
.R,> .. lUMP) Ill}. (.00&+12.2511 
lSI' .. T(MP.2 C;P. nJ"'A.,2."51+2 
, ••••••••••••••••••••••••••••••••••••••••••••••••••••• •••••••••••••••••• f! 

TJIlA! HOV SP;k(ll • Cf T IH SliL T ANT SP 
CHI' .2.25+'J""-2,51' .SP • 'T;1l11h(Z-25).2? 
8[0 .. , 
lolL' • (PROR I NCORR!:CT RE:SUL UNT SP 

CIC·t 
HIH'l 

ITrsl fHAT r"r STAr.~ pOI'!TrIl CONTAI~~ TI-lE PRopeR VALUE ArTER THE HARI( 
'I'lSTRUCTION rOR ALL VALUES or N 10~17 j 

C;COPf 
HOV ,STMI'TR, SP JINI'IALli!£ THE STACK POINTER 
NOV !!'!'JU. "'5 'LOAn R5 
HARK 26 'HARM N-26 

......................................................................... 
J r UNCTI ON R(<;UL TS ~.2' • 
,T[MP .. PC-I;>-'''' TfHP. ,T31A.,2.261 
,pc .. II, PC • TlU 
,SP .. fl.HP ~p • IT3U-I:l.261 
,A" .. ITfH'" Il'l. U'·'poC2ell1ll 
,!,p .. TiHP-' toP. ,TH.-P.761.1 , ..... ., .................................................................. . 
Tl\A' HOV '1",IH" I!~" R!Sl'ltA/,T SP 

CH" .. " -:I II .y J t A' J • S p • S p • • 1.\1 A + 11" 2 6 I .;U 
BE a .·4 
HL' IERHOH 1~'CeIHI(CT RESULTANT 51' 

CoC+l 
HoM+1 

,TrST THAT TuE SUrf< pOr'JTI R CONTAINS THr PROPER VALUE ArnR THE MARl( 
IP,STFHlCTION 'OR o\LL \,"LI'[<; or N (:'!-nl 

SCOPE 
MOV .STI<PTR.5P 11'.'1 TI Io Lli'E TH[ STACK pOINT[R 
HO\l UJ2A,R5 ILOAO R5 
MARK 27 'HARI( N:27 

H"C"l';,l1 U .... OV-7!t 17142 "ACE l-l1 

I····· ...... -............................................................. . 
,fllt,rTIO'J 1I[';LfLTS ".21 
.HHP .. PC-t?un HMP. ,n,.-!?_?'! 
'''C .. R~ "C • 132A 
.~P "HilI' C;P • nJ? .. I".711 
,1t'5 • IT£HPI 115. 1*T3;>h(2021,) 
,sp • T(HP.2 <;P. '13;.-(2.:>71_2 
J •••••••••••••••••••••••••••••••• - ••••••••••••••••••••••••••••••••••••••• 

r 32A I MOV C;p;RI' I;:;r:, RC5WL THiT SP 
CHP '2.27.T32 .... 2.5P .S" • 'T32"(2-271-27 
9(0 , .. 
HLT ,£ RHCtR I N~eRR[CT REsUL TANT 5P 

CoC+l 
fol.H+, 

ITEST THAT TilE STACK POINTER CONTAINS THE: PROPER YALUE AF'TrR THE MARK 
III\!STRUCTION FOR ALL VALLIES or N (8-771 

SCOPf 
HOV aSnPTR,SP 'INI T1ALlH THE STACK POINTER 
MOY ,nJA,R, 'LOAn 115 
HARK J;! IHARI( NoJIII 

I" ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
,/I'N!: tI ON 1'1 ';Ui T <; ",.,HI 
.T.HI' .. "(;-I;>.N) TIM". ,TJ·~"-C".~"I 
II'!" • Il~ "C • n.u 
,'", ~ TlHI' ".. • nJJA·''''~1II1 
P'" • C II M;' j Il ~ • III T ~ J A • I 2.311 ) 1 
1~)lr .. 'rl"j' .. '! c.;P. IITJJA.(l.:\~ 
i· ....................................................................... . 

noHl MOV 
CHP 
REO 
HLT 

C.Cq 
10101-1·1 

SP;!lQl ICfT F![Sl'L'HH Sf> 
_;>.;'Ih 'l'3:Uo2.SP IsP • 'T3H+r2 a 32')+21 
• +4 

'ERROR 1 NCORR[C~ RfSlIL UNT 5P 

I TrST THAT TOlf STArl( pOI'lTfR CONTAIIIIS TMf PROPER VALL'E AFT[R THE: 'U~I( 
'1'I~lkuC.TI('N IrH ALL HLlIlS OF' III (r·77) 

!\C()pr 
HO\l .~T~"'TR.o;P 'INITIALllF TIH' ~TAC~ POYIIIT[R 
MOV .TlH,Il,) ILOACl R~ 
MAliK H 'HARI!' N.~1 

J ••••••••••••••••••••••••••••••••••••••••••••••••••••• ................ "~.*e 

1I1'''iLi ION IIlr.IIL IS ","J1 
• TI 1'1" ~ pc. C '}I" j Tf""'. ITJ4.'P-311 
Jllr: • R5 PC • f3H 
151' ~ H HP c;p • "1.~.p.'n 
I H" .. I HMP) 115 • ('T3H,C2.J1)1 
151" .. T(MP.? ~p •• Tj4A·P.311.2 
, " .... If I' • 10 I •• I ••••••••••••• II •••• & •••••• lit •••••••••••••••• lit ........ ' •••••••••• 

t.~ v~) 

c; 

( 

f·-.. 

j 
I 

I 

I 

I 
I 
I 
I , 



(. 

HAljl!'l[C.U;'OCKBo;,e 11/4,.11/411 HUll TEST 
OClC~"8 

i'P~216 11111"61'111 
I"Ilt'2'il VI'n7'!'6 IIt231!2 
!'~'2?4 P"'\ 4"'1 
1'~2226 ",,,,,,,,,"18 

r 1111 II 3' 
IIIIolfllll32 

,." n;, 11 "'19171'1 
"i<l2:i'J2 1<1:'71"6 ~1il1!''''8 
"02236 I"1,7('!) ",,,2244 
11'112242 "'''6432 

?",22H Il 1:'1 601 III 
(lM2.6 ~2'7'~6 1102J32 
iI oD2:l 52 0I"t4"'1 
II III 22'''' "'0"11"''' 

"kl\llll~6 
lIiI"'I&Ill 

"'ll 22 'I 6 L"1'·' "1 
"~n60 ~1;>7:>6 II!1II""fl8 
i.lkl2264 1'127"'5 AIII2272 
"'/tn7S 91116433 

~""21'J ,"101601'" 
"i?;>74 "''I? 7 ?/:, AS<'J6jf 

"lltJ:l1Il [0"'1""'1 
~kl;>J~2 "~I'I"Q!" 

1'11/1111"'-'1 
0111111034 

I1AIN~tC"11.0CK!l0~S 11/ 4 5,11/ 4 8 HARI( TEST 
DCKSrll! 

?023(>4 
""'03116 
~02J12 

"'02316 

;'{)2320 
r.12322 
1~1!~326 

"02330 

"":1.n2 
"'",23>14 
~"2J41l 
"o02JH 

1'~2H6 
~,HJ'l1I 

!'J? J'I4 
""'2J5b 

"o" J"il 
~iI""2 
.',;~ .'''6 
1','1",2 

'11117"'1 
(>1;>7:'16 
OIl;>7"!> 
",0t,4H 

('11'16 01 0 
(>2?7"'6 
!'I0l4£111 
""'I'lQ"~!!I 

!'I !!Iil04 !!I 
",,,,,,,,,35 

1'11"'7"'1 
0I1?7"6 
0I1J'1'I~ 
1'1"'6435 

"'1"6"'''' (1271:,'6 
""'14"1 
01011'10}1111 

1'10","41 
1'1111'1'" \6 

i'!1~7~1 
"'1;> 1 ,/:, 
,'17 7~~ 
1'11011\41, 

1'1 !!I 2412 

"'1110500 
I'Is2J46 

"'1'2442 

~,,9I!I"1I 
1'1,,1.574 

T3U. I10V 
CHP 
R[D 
"LT 

SP;Rr ,crr R[SULTANT SP 
'2831Hl4".2,SP ,SP • 'T3U.cZ.311*Z' 

,EAROIl INCCRRECT RE:SUL TANT SP 

C-C·t 
H·I1·1 

,TrSf THAT Tw[ Shr.t< PI)H'TI R C~NT"INS THr PAr"PER YALUE: HT!'R HI[ MARl< 
IINSTflllCT ION ~nH ALL VALU(~ or N (11).77' 

',copr 
HOY rST~PTII,!iF' 'l"ITIALll£ TH£ STACK POINT[R 
1'10V "T35A,R~ 'LOAO R5 
I1AIIK ~2 'MARl( N-32 

I····.············.··································· .................. . 
,FUNCTION R[C;ULTS No32 • 
ITrMP ~ PC-C;>8N, T[I1P.1135 .... (2.321 • 
,PC .. R5 PC • T3,. 
,SP .. TEI1P SP • 1135".,2.321 
.R' .. (TOIl") A5. ('T35hC2-32j) 
,SF' .. TEI1P.2 5F' a IT35A+ (2.321 +2 ............................................................................. 
U"AI 110Y SF';R0 Icrr ~[SUl 'HJT SP 

CI1P '.2.3;>.'J5"·2.S~ 151' : .,' .(2-J21·21 
flED , ·4 
H", , I[RROR I ";C' '(CT RI:SUL UNT SP 

C-C., 
H.H·i 

• Tr5T HUT THE SHr.1( F'OINTrR CONT. INC; THI Pp:,,'fl'l YALUE .rrrR TH( HARI< 
.INSTRUCTION f ('lR ALL Y.H.llE S or N 111'-' 71 

scopr 
HOV .STI<PTR,5P 1It-.:ITpUi'E THE: STACK PO I NT[R 
HOY H3U,R5 I l,OA:J R5 
"'ARI< 3J I MARl( NaJJ 

.......................................................................... 
If'u,,,CTlO'' REC;ULTS I .. J3 • 
,TEMP" PCot2-NI TEMP. "36.0,2<t33) 
,PC .. R5 PC • OU 
lSI' .. TEHP SF' • nJu·,2.331 
IRr; .. CTEI1PI R5 0 (ITJ6'.(2-3311 
,Sp .. T[I1P.2 Sp. '01> •• (2o~JI.2 
J ........................................................................ . 

T Jt.A I MOV o;P;'-P' ICrT I<rSUL TANT SF' 
r.",P ''''.DoT.\t\';oZ,SP l!op . '1;1'.0+(2.3031·27 
I1tO ... 
lolL' ,[AROQ INCOHIIECT Rl SUL UNT SP 

C-e·1 
H_H·t 

,n~ST THl T THE STACK pO I 'Iff R CONT" I NS THE F'ROp[R 
,II,ISTRUCTION f'nR ALL VALLIES or N 111·771 

SCOPf 
110Y 
HOY 
HARK 

IIISTKPTR, ,>p 
.TJ7.t.,R5 
34 

'l"JITIALli!E THE STACK POINTER 
ILOAI) RS 
.HARI< N_34 

· ........................................................................ . 
If !JNr:T 1 [)'1 Il( <:Ut T<; "." .. 
IlrHI' • I'e*,;>"'/I T'MF'. tTn A .1103~ 1 
,I'C • R, PC • TnA 
,SII .. TEMP '1P • 1fT:S14.,20~4) 

,R5 ~ C TrHIII II., • ('THA.U.]4" 
,SP .. TLHP"~ SP • ITl7A.,?'.34,.;> , ....................................................................... . 
TJ1. I MOV SP,Rt" ,cn RESULTANT SP 

CHP 1i2.J".TJ7 ... ·2,SP ISF' 0 'T31A.,2a34).27 
REO ,.4 
HLT 'ERROR I NCORREeT R[SUI. UNT SP 

C-C-t 
H"I1·1 

,TEST THAT TwE STACK pOI"JT[R CONTAINS THE PROPER YALUE AF'TER THE MARK 
.INSTRUCTION fOR ALL VALUES Of' N 10·771 

SCOPE 
t'lOV .STKPTFI, Sp 11'11 TIALli!E TH[ STACK POINTER 
HOY 'T4eA,R~ I LOAD R5 
H.4"1< J5 I "AAI( NoJ' 

I ...................................... a •••••••••••••••••••••••••••••••••• 
JlII.;CIION RESULTS "'-3' • 
• TrMf' • PC.c:1-N) TtMP. 'T411 •• ("-HI 
,I'I: .. ", PC • T41U 
,'if' • 1(I1P 'P • 1T4"A.12'~;1 
1'1" .. n[l1pl !l5 0 "I40h'2 0 J511 

.. TI"F'.2 ~p •• T4" .... '2.V)'.1' 
!I. ........................................................................ . 

T"01 , HOY ~p ;111' ,CfT RE:SlIL TANT SF' 
CMP 1f2_35.T411'.·2,SP .SP o '1404.,2-J5/.2' 
ilEQ . -" HLT ,[RROR I ~ICCRRECT RESUL TANT SP 

C-C.l 
I1.H+l 

• frST THAT Twl: STACK F'OIIllTER CONTAINS THr "ROF'[R YALUE ... rTFR THE: MARl< 
IINSTkUCTJON FnR ALL Y.LU[S OF' N 1"·171 

<;copr 
HOV .STKpTR, :O;F' ,pnTIALllE THE SUCK POINTER 
HtlV "T41.,R~ ILOAn R5 
MAMK 36 'MARl< 1'1 •• 11\ 

, ••••••• tI •••••••• _ ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 



MA",'lIC-11-0r,MllO.8 lt/.,.t1/ •• HUIi Hit' 
IlC-II';I, 

"'<'!"JH "'1111/)~" 
1'111',,5 76 "";>7"'6 111.2472 
('1,,741"2 0'''14''1 
i"i1l24U ?I 0111 ° III ° 

1'0111042 
"ilIll037 

1'10<'41'16 !I! 1 "'71'1 1 
:'Ii1l?410 t"1:'7"6 "''''l1li "'''?4H "'V71"5 Ql02422 
.11oJ2420 1106437 

JI.l24n I'lAUil 
~"2 4;>4 !'I2?7"'6 "'il2~22 
",,,243O fi1I1414"1 
~024J2 "'ill'l0"''' 

fi1I01'1043 
1'101'11140 

1""'2434 A1!'l7"1 
f'!!l?·"6 "'1 ?1 (>6 ~e0!l\f'e 
(";';>442 :"127:l~ "'10'12450 
",,2446 "'fef>44" 

M"';~lC-1l-0CK~0~8 11/H,11/40 i'1HI~ '!'tIT 
DC' ii 1 1I 

;"I t~ '? 4 .... £I 
,\.p~"2 
r~\;o 4~6 

\'~2 4 til! 

",,1462 
;'VJ4114 
1'11:74'0 
;~", 474 

"11?476 
?M5~1" 

""25:-,, 
'1"?~:~6 

I'"~ " II 
~ ~ I~ .,,;t 
• ~. ") 1 ,. 

,'.: "'ti 

?? 
~ . 

1'1:>6 ="11 
"2'7~6 
:'I014~1 

1'101'1""''' 

1'I0f1"H 
"'11111/141 

1"1(1171'11 
(H,7P16 
I'Il;t?1"5 
~"6 4 41 

1'1191600 
(l2?7~6 

"'''14'''1 
"01'111"." 

"""'" .. , "'""'''4:.' 
A11'11,'1 
Ill? 1:1C 
I~ 1 ~ If'") 

IH)II"~" 

~1"'61J!" 
'~'? 1 ~IJ 

. .;' 1,";"I~ 

·'·','Frl"'l'l 

i·,:~"~6 

"'tII25'2 

.,,,fI!il'lfll 
1102476 

"'02602 

"ll"'>"'. 
'11":>,'4 

~,,26J2 

"'ACT11 ,6118 ?l.OjnV.'" 11142 ".r,r l;'U 

Ifl/"""O"l "",Vl r~ 
IffH" ~ I'C'O''''I 
jl'r. .. 11, 
'SP • HMI' 
,N'! .. r TI HI' 1 
I~P .. HMP.2 

~.J' 
TOIl'. IT ~ tA .,,, -361 

"r. ".U 
'II' • 'THAIO'''II I., • ('T~IA.I;>.J611 
<p • lT~u·,;.3111'" 

l •••••••••••••••••••••••••••••••••••••• .............. !II,~tlle ••••••• " ••••••••• 

T4U, I"OV lil',RIII I CrT RI SUl TANT SI' 
CMp ~2.Jf>.T41 .. 2,SP ,Sp • 'T41'-(2·36)*21 
R[Q ,~4 

HLT IEPROR INCORRECT RESULTANT SP 

C-C+l 
HoH'l 

,TEST THAT T~E STACK pOlqrR CONTAINS THE PROPER VALUE ArTER TIoI[ HARK 
,INSTRUCTION rOR ALL VA!..I,.!ES OF' N 10-771 

SCOPE 
HOV 'STKpTR, '01' IINITlALll£ THE STACK POINTER 
MOV iIITHA,R5 ILOAD R5 
MARK 37 IHARK N=37 

I •••••••••••••••••• , •••••••••••••••••• - •••• e ....... - •••••••••••••••••••••• 
,fllNefloN Rt";ULT'i ".J1 • 
Ilf H" ~ PCtl;>-N) nH". ,T41A·'?171 
,,,,. ~ It!! "c 0 ";lA 
.111' .. TlH,. "" .. ,t41A·P·"1 ."'1 • ITt""I ".. ~ 1#14: •• 1

,."" 
I~I' .. TtH"., ~;. •• 14:'.·,.'.;11.;-
,. it ••••••• " •••••••• " ................... fII io ........ 41 •••••••••••••••••••••••••• 

HU. MOV CiP ;RP ICfl M[SUl'.NT 51' 
CHI' 1112.37.'''2A*2.5P IS" • 11.2A+(2·371·21 
Ato , ... 
HL T 'ERROR INCORRECT R[SUL UNT SP 

C.C*t 
"'14+1 

,TrST THAT T~( STACK poII'HR ceNrAINS ~HE PROPER VALUE ArTER THE HARI( 
Ilo;STRUCTION rOR ALL VAI.UES or N (1'1-771 

SCOPE 
~cv jSi"'P'rR.S~ liNITI-UtE THE' $T,lCK POINTER 
HOV ,14JA ,R5 II.OAO R5 
HARI( 4 iii IHARK N:40 

I·············.··· .. ·································· ..................• 
,F IINCTlU~J k(';ULTS 101.4" • 
ITfMP .. pc,,;>-Ij) TP1Po .T4JA.(:i'oHII 
i"C .. R~ PC • T4JA 
iSp • 'tHp SP • In~3A,,2'4"I 
,11'1 .ITrHPI "5 _ C.T .. JA./;>.~~l) 
,Sf> .. TEI1I'.2 ~p •• T4JA,,2.Hlh;> , ....................................................................... . 

MACU1',toU U.NOy.72 17.42 'ACE 3~1' 

T.~AI 110V 
CHP 
REa 
HLT 

C-Col 
H-1101 

qp;q~ .crr '1(SlLTANT SP 
'~.4".T43A'2,S,. ISP • 'T.J£o(2 0 4'')027 
, ·4 

,(RIIOII r '<r:C!RRre T R~!3lJL UN! SII 

11rST THAT T~[ STACI( POINTrR CONTAINS THI: PROPER VALVE ArT(R TIolE HARK 
I I"ST"ucrloN FOR ALL VALUES OF' N 11!!-771 

SCOP[ 
"OV 'STKPTR,!;~ I tNlTIA\.Ii!£ THE STACK 'OINT£R 
11011 .T4H,R' 11.0100 A5 
I1ARK 41 ''''ARI( N'H 

, .................................................................•...... 
• FUNCTION Hr"iUL 1"1 "."i • 
• TfHP .. PC.O.NI HHP, 'T44A+,2.411 • 
II'C .. '" PC _ T4U 
.Sp .. T[I1P SP _ '144,+(2.411 
,H'l .. (TEMPI R5. IITHhI2."lll 
ISP .. T[HP.2 SP 0 ITHA.,2.411.2 . . ........................................... "' ........................... . 
T44AI HOV SP;RP IGET R£SUL 'ANT SP 

CHP 12041*T44.*2.SI' IS" - .T4 .... '2.411.27 
ilEa , ·4 
HL T I [RROR I NCORA[ CT R[SUL UNT SP 

/:-/:·1 
M-H-l 

11 .. '0 r TIU T II11 !oTA,." I'nl',TI H cnNTAIN"i 'I'll "ROf'l R VALUE ArT! H H~£ MAf;j( 
,IN'.'NtlCT I fir., I CHI Al.L VAl.lll!> or N (11-77) 

SCnt>r 
"OV ,ST~"TR, ~P ! PI! T Jo'L ! H T Hl STAc!': POIN![R 
"OV .r.'A ,R'> ILOA~ 115 
HANK 42 IM,HII( No42 

........................................................................... 
IfIJ"CTlON R[~ULT5 /1,.01" 
IHI"P .. PCol;>"N) n",r, 1145,. (2-421 
I PC ~ R5 "C • T~5A 
IS'" .. T[MP ~p • "4'A-I~·421 
IR'! .. (T[MPI ~5 • '1!T45A+12.4211 
,5" .. T["p.2 Sir I tT45,*(2.421_2 
J ••••••••••••••••••• ~ ••• f •••••••• * •••• • ••• ·9 •••••• * ••• .................... ,. 
T~5A I "OV 

eMp 
Rl~ 
HLT 

C'C-t ,. . .., .. 
! TI!.T HIlT Till 

SP;Rr len RESl:LTANT SP 
'2 •• 2-HSA.2.Sf> ,SP • n4ShI2.421*2' .. ~ 

1 (AROR 1'. COR~ECT R£SUI. TANT SP 

~'Ar~ "~lo.;n ~ crl~TlI"", 'Hr I'lirnn, VALl![ Hrr~ ';If MAl'll( 

'I 
I I'" • 

4'1 
:1: 

I:! 

~".' 
~I' 

( 
"j 

I 

I 

I 

I 
I 
I 

I 
I 
I 
• 

I 
I 
1Ii! 

I 
J 
i , 
I 



11.INI'JEC.11.Dr.j(JlO~1I 11/ 4 '.11/ 4 111 'UR ... nIT 
OCMI!"l1:t 

",,25,6 
\'J?S4~ 
" /.?,44 

~/25"'" 

2.,25'52 
:-"2554 
Vil251>0 
"'",2562 

I'0?564 
4'M51>6 
1",,2572 
""251t1 

~.1'6"'" 
t".1' -' ~.2 
t·~("';.\!l 

1'1'1"610 

Il;l~tI12 

'°"'614 
".~ ~ 6 2it 
".:26:>4 

"'111171'11 
··1?7~6 
"1?7?~ 

""'6443 

1'111'163111 
(112:!?~6 

"'''141'11 
1'101'101'1111 

"'01'1,,47 
1'101'1,,44 

1'111'1''''1 
(!1'7~6 
I'Il???!5 
Ql06444 

011016"'1<1 
"'2;> ,"'I> 
I"fIl,41111 

1'110"""'''' 
1'11,,"05'" 
!'i"''''"45 

(>I1017?11 
"UPI> 
"177~~ 
",0", .... ' 

~~"'"'' 01""'';2 

002662 

",,,"'51'10 
tl0:.t61'1" 

1'11112712 

?l0"~H!'" 
1'02626 

I1A,NOEC .. ll .. 0CKf'O.B 11/45.11/4" "ARI( TUT 
OCI(B~1j 

''''?tJ?6 1"\1'111"''' 
~ll!1> H' i'Oll<'1) ",,,n4if 
11",<,.,. ,,"'\4('11 
,'\12t>3t1 1'1 kHH'h" ill 

",fIlnill11 
",,,,,.,.6 

"'[1<'640 t'll'l7~1 

"'1.<'642 ('I1?7"6 1'101151'1" 
,l;d2646 1'1127:l!) f'li/l2t154 
":.\2652 1'106446 

f'l0?6'l4 1111016"''' 
"~}1>'l6 O!2? 71'6 11102772 
",.,?6f12 "'0141'11 
"'02t164 1'101'10"''' 

PI"f'I 00; 2 ",,,,,,.,47 

"",61>1> 1"11" 7 ?'l 
f~ ,. i tl '" 1'1'?~'6 i'l0~;~0 

""" /) 7. 
~1;>71'!> 1,,,a"2 

~Jl21"" ;1""11447 

II'JSTRUCTIO" ftlH ALL VALUtS OF' N 11'1-171 
, CoPf 
"0'1 
"DV 
"'ARt< 

.ST~"TI!.!lP 

.T46A.R5 
4:5 

I INITI~L1H THe: STlCK POIN'EIt 
I L.OAO R5 
II1ARK Ih43 

I···········.·· ......................................................... . 
IrUNGT ION kE<:UI. T') ~c43 
IT[MP ~ PC.(;>eN) HMP. 'U6A·,2e4JI 
I PC .. R5 PC • T46A 
ISP .. T[MF' ~P • 1T46A·,Ze431 
IR5 .. I TEMP) RS • ('T46"12 e 43)) 

SP _ tlT46A+IZ-4JI.Z ISP .. T[I1P.2 · .......................................................................• 
T4UI "0'1 !lP; Ril I CET RESliL "'NT SF' 

CMP _2e43.T41'>1,.Z. SF' ISF' - 'T46A+IZe4J).21 
BEQ • +4 
HLT I [RRIlR INCORRECT R[SUl,. TANT SP 

C-C·1 
1'1·1'1·1 

,TfST nUT TwE STACK F'OI"TfFl CONTAINS THf PROPER VALUE AfTER HIE HARK 
.INSTRUCT ION fOR ALL. VAL.UES OF" N ,0-771 

!lCOP( 
foIOV ,S'KPTR.SP 11'JITIALllE TH! STACK POI NT[R 
foIOV "'41A.R' I LOAD R5 
"ARK 44 IMARK Na44 

I····················································· .................. . 
IFUNGT 10"1 R(SUL TS N.44 • 
ITf"P ~ Pc.,?e.,1 rrfolp. ,141'·12e441 • 
,PC .. R5 PC • T.1Io 
ISP .. TEMF' SP s "'4'A·,2_4<l1 
IRS .. 'TEMPI 1l5. (.T4H+12e44)) 
ISP .. TEMP.2 SP. ''471..<''.441.2 , ....................................................................... . 
T41", MOY <;P;R(' ICFT RESl;L' ANT SP 

I':MP .".44.T47'·~.S" I !,P . 'T4'A.12·44)·27 
ALa • .4 
HI. , ,t "ROR 1'/r.Nill[C T RfSULUNT 5' 

c.e·t "'.H.t 
I Tr~T fH~ T THE STACK POI', Tr H C n I>j T A I "S THf PROPER VALUE HUR THE MARK 
IINSTRUCtION rflW ALL. v j.L.Ul S Of N 1 1Il-171 

SCrlpr 
HOV .ST~pTH. SP II" I T I AlliE THC SUCK POINTER 
HOV 'T'HlA.R~ ILOAO R5 
MARK ~~ 'MARK N.45 

I········································ ............................... . 
,rUNCT ION RESULTS "'.45 • 

ITr"P .. PC-,2-"') TfMP. n5tA·c2e.SI 
IPC ~ 115 PC • T52A 
,SP ~ TEMP C;P - .T,"'-"'·.") 
,H'I • ITrM,.1 ~'i. (n'll'lAtll·4'11 
I~'" ~ TlMP." ',P. 'T~}\·A·'~·4~1.;> , .......................................................................... . 
T~I"I HOY 

c"f' 
11[(1 
HL' 

""."'" ,I,I'T 111'1111 'MJT SI' 
..... 4 .... ",. •• J.:.I' i',I' •• 1··i".(2"4'~.'" · .. 

CIll·t 
,,·I1·t 

ITrST HUT TH( STACK POI'-lTfR CONUIt.)'> THr PROP£R YALUE AF'TCR THE HARK 
I PJSTRUCTJON fl'R ALL VALUES or N ,"-771 

!lCOP[ 
HOV .STKPTR.SP IINITJALIH THE STACK POINTER 
HOV "T51A.RS ILOAO R5 
MARK 46 IHARI( N.46 

· ....................................................................... . 
,fUNCTION R[')ULTS N.46 • 
ITEMP ~ PC"C2 e N) TEMP. ,1'51;.-,2.4t11 
,PC .. 115 PC • THA 
ISP .. TEMP SP • ""HA·,2-461 
,H'l ~ [TEMP) R5. IwT">14+ 12.461) 
ISP ~ TtMP.2 <;P. wrS1.\+12e.61." · ......................................................................... . 
'51' I "OY SP ;"1'1 , (;rr RfSUL TANT SP 

CMP .... 4,.,.T~14·2. SF' ,Sp . 'T'.I1'. 1 2e46) 021 
!llQ ,64 
HL T I (RROR INC"IlRECT R[SUL UNT SF' 

CIC·1 
H.M6, 

I nST TiHT Ttll ::;Hr:~ ;"'I"HR CnNTAINS THf Pf<OPFR VALUE .rT[ R T~E MAFIX 

IINSTRUCTION fnll ALL VALUES OF' N ,0-771 
<;copr 
110'1 wST"pTR.<;P 11'-lITIAlll( THE SlACK POINTER 
11011 .T5£A. R5 ILOAD RS 
"A"K 47 I MARl( 'h41 

I······ ................................................................. . 
IIIINC11 Il" 1i[';VL TO; ... 47 • 
I Tf Mf' ~ PC.C""/I TrHP, 'T~?A·'7.471 
II'I': ~ II, pr: • T'I;>. 
lSI' - T[MP .,,, • 'T":·'_(?~71 
I If 'I • ITrHPI .. ,. 1. 0 •••••• 12."'11 
I~" • TI MP.;! '.'" 'T".'A·(~.471.2 
J .......................... " •••••••••••••••••••••••••••••••••••••••••••••• 

TS?A I "Oil C;P.RfII lI,fT Rl ~IJLT AN T Sp 



r1.j~'tC-ii-DCKRo .. e il/~"11/4e 
OCI(IlTlIl 

"' .. ~ 711" 
"1'?710 
~07t~ 

(','7714 
U''''~ 110 
'I",1'1"J 
" ... 21 'It. 

"'"u~t!J 
11'1 n ,' .. 
"'v.n.H) 
,'~27~" 

110742 
,'"?7H llI.,n"" 
".,21,>4 

1'2;11"6 0.3022 
9I1!141'!1 
~0"'lIIlIil 

I'lIIf'I 0'1 3 

"""'il'''' 

!"'1"'7 , .. t 
1"1:>7"6 "'"I'I!lillil 
ill ?7~~ Q'Ul2731 
"'!l!\<4'1I1 

0111'161'10 
f'I;.?;l1116 III, 3fJ IS2 
""1 41'1\ .. ",,,,,,.,,'" 
1'1"1'1"''14 

"'''''''''''1 
I'I1",Pl 
1"1;17'6 ",,,"'51'1, 
"'1;>71-1; "112756 

"''' ... 41S1 

;W'-756 ",11'160'0 
, .. nhll r!''l?7:'6 1'1031112 
:'1:77~' 1'I~\"P'1 
\','1H.6 ",Id 1'1 III "", 

""1""''\' ,,111 .. ,1,\) 

~!.RM' rE! r M.CVU', 64'0 21 .. NOY-H 1".2 PAGE ~~1' 

CMP n .. 47-T521..2.5P ,SP • ,,52&.12·"'1·2' 
AEO •• , 
HL T I [RROR ltICORR£CT R£5UL TANT 51' 

r..c-t 
HoM. t 

Ilt!,T THAT Till STAr.- pn'IiHII cnNhlN'l THr PROPER VALUE "rTFR HI[ MARK 
II'i~fMlJCTJOt~ I nI~ .Il VAL.Ur'i or N ,"-771 

lier'", 
HOV ':;T~PTI"SP IINIf!ALll[ THE STACK I'OINTrC! 
HOIf .,.,.lA.'" 'LOAO II!! 
H"HK 'I" ,MARl( N_5111 

t ................. "' ........................................................ . 

,FUNCTION H[<;ULTS ,.,051') • 
IT[MP .. PC"'2."'1 TEMP. 1T53,,·(2.5., • 
IPC • R5 PC • T53A ' 
lSI' .. TEHP SP • n5~"'·12.5111) 
IR5 .. ITEMP) '5. ('T53hI205el) 
IS!' .. TEHP.2 SP. 1"53,,·,2-5111).2 , ......................................................................... . 
T53A I ~OY ~P;RI'I ,GET Rt SUL TANT 51' 

CHI' .2.5"",,:,.-2.511 15" • 'T!>JII+C2·511.2t 
fI(O .... 
"LT I(AROR !"'CORRrCT RE'iUL T.NT 5P 

CIC·t 
MII4 .. , 

IHST THAT Till ':iurM POJ'ITrA CI)NTAIN'I THr "RnPtR YALU[ AfTrR THE "'RK 
; i r~~r"UC-rtON f i'it< ~LL VAL.lJ(5 or N ,,,,,,,11: 

Scopr 
HOV .STI(PTR. OiP 'lfIIITIALllE THE StACK POINTER 
HOV .T54A.R5 'Lo"n R5 
~"RK ')1 I MARK N.51 

t ........................................................................ . 
,FII"ICTION R£C;ULTS ",.51 • 
I T(MP .. PC.c;>-") TEMPO "5H+,2-511 
IPC .. A5 PC • T')4A 
ISP • T£HP 5P 0 jlT5H+C2-'SU 
,R'5 .. IT£HPI R5. IIIT5,,1I+12.51)) 
,SP .. T(HP+2 SP. n54,,*(2.511.2 ......................................................................... 
T54101 HOV 

CMP 
n[o 
HLT 

r..r.. t 
HaH., 

SP.'H'I ,crT RESULTANT SP 
.2 .. 51.T~.A.2.SP ISP • n54A+c2.511·2? 
• +4 

H"RrH~ 1',Cl'irlfl[CT RESULTANT SP 

I II" flUT 1f.1 !aTArll I't'll""" en"."'IN" Till rlcot"" VAllIl AI"" rUI ,UtlM 
,. .... UIUClIO". tnH ALL VALII[1t Of' .. "-'" 

MAlrJ'1tC-11-0CKflD-B 11/4"11/4111 MA~I( Tl~n 
OCKHntl 

""CY11';61" U-NnVon 1,,12 "ACE .1-1 9 

J171111 
1'2172 
,02176 
"Hli1'2 

('VI~~'" 
('1"11"''' .'" I~, 'i 
11;1 ''''14 

1'I~~I1116 
:1,1 HI 2111 
11;13",;14 
"''',~0!1II 

ill'~" "2 
_''',',,'4 
,'1<\.'1140 
""~1II42 

~"""44 
"I' ·,,46 
~~ 1/1 '~I i ,-
~. , .•.• ~'''I 6; 

1'11"71'11 
~1~?:,,6 

"1;>71'15 
f1064'52 

"111161'1111 
C';>;>7('6 
f'l1'l14"1 
",1/11'1""111 

m"",,,"6 
1'10111".\ 

1'111'111111 
I'Il:?7f16 
"'1;17"~ 
011116 .. 5.5 

1'11016 01 0 
1'12?1 '6 
1'I"14'~1 

"'''''''''~'' 
",i/I~"'17 

1'101'1"'" 

1'11:'17"'1 
I'Iln"b 
'" 1 ?7-'" 
t'11~ 4'14 

""III'''' 1,3""''' 

III,J1J2 

"0111'111111 
1'1111.111132 

('1113162 

PI"i'I~"0 
~",J""" 

scoPr. 
I'OV 
1'011 
H"RK 

.STICPTR. c;p 
rT'I~1.R5 

52 

IINI'I'I'LiH TI"E STACK POh'I'ER 
'LOAn 1'15 
I MlRI( N.52 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••• " ................ i 

,FUNCTION R(o;UL TS "052 • 
,TEMP" PC.I:?-"') rrl<1p. fT55At,2.'21 • 
,pc .. R5 PC 0 '''5A • 
1511 .. T(HP ~P 0 n55A·p.52t 
,H'I .. IHHP) ~, 0,_T'I5&.12_5211 
,SII .. TEMP." ~p 0 n5'H+ch521.2 ......................................................................... 
T!>"I HOY -;I'.HI'I ICrT A£SULTANT SP 

CMI' .:I.~;>.T' .. A.2.!." ,SP • ·T'~'.12·52'·2t 
AI Q •• 4 
HL" ,[RHOII IIIICORIl£CT R£SUL "'lilT SP 

r."C·t 
HIH+t 

,1rST THAT tI.1 STArM P£11'Jlffl CONhIN<; THf PR()P(,R V"LUE ~rTfR TH£ "URK 
.INSTRUCTION f oR ALL VALll[S OF' N 11'1-771 

SCopr 
MOV ,5TIIPTA.SP .INITIALIZE THE STACK POIN'ER 
HOY HStll.R" 'LOAr) R5 
H""K '3 IM"RI( N053 

, .......................................................................... 
"UNCTION R[r.ULTS ",.53 · ,TfMP ~ FlCt(;IO"l) HMP, nSU+(2'53) • 
,pc .. R5 PC • T'5tlA • 
,SP .. TEHP 5P • tT56A+(2053) 
IR" .. IHMFlI 115 • (IfT~6h'2·5]1I 
, S, .. T[HP.2 ~,. _ nS~A·(7.S.5lt2 ........................................................................• 
TSU' HOV OjP,R'" ,CrT RfSULTANT SP 

CMP .;>.~JtT~6A.2.SP lSI' 0 fT56hI2.531.2' 
FlEQ •• 4 

HL' 'ERROR INCOIIII£CT R[SUL UNT SP 

CaC'i 
HoH_t 

IfrST TH"T 1~E SUCII pol'JH'l cnNTAIIIIS THr PROPER VALUE ArTER THE MARi< 
Il"lSTRUCTION .OR ALL VALIJES or III ,0-771 

SCOpr 
MOV ,STKPTR. liP 'INJTIALIH THE STACK POINT£R 
~OV "'IH.R., IUlAn R5 
~'!lK '14 'MAHO( 1110,,4 

I· •••• ••••• •• ••••• •• •••••••••• .. ••• .. •••••••••••••••••••••••••••••••••••• •• 
IIlIl\IrTlON II,·.IILT', " • .,4 
'ffMI' • 1'(;1(~'0"1 TP·O'. 'T,'~.(i.'\4) 

/l( 

c 

4'·" 
" 
i 

11 
"-11 

'!i!' 

i 
I 
I 

I 
I 

I 
I 
I 
I 
I 
I 
I 

• 

I • II 

I 
I 
I 
Iii> 

i 
i , 



(' 

(
' 

I. 

Ho\!Il''IIC.ll.0CKMO'.1t UI4'ill/.' M.'lle 'ltUT 
0'1C11')1I 

""~P"''' l'I1 A&1!IIl 
A~~"1>2 ~227"'6 003212 
~1"~Ql66 "'''141111 
"'0~070 ",0"",,,,, 

"''''A.,68 
1'1011H1J!l5 

~0~072 ;1"71'11 
1'0~e14 "1:07(116 A0nAI 
1'!r1~ 11'0 ~lH~5 1'103106 
1'1031"'4 "'1116455 

Qll!hl'l6 1'11'161''' 
"\J~ 110 1'22]:"6 "'03242 
""~1t4 gl014111 
".,3116 "'""',,"',, 

,,0"'061 
",O111056 

~<lJ120 ('Il"7~1 
'-?"1?2 ,,1;'7"'6 !10"'!>"''' 
1·'~'1?6 !'IH7~' ~0J1J4 

"''''3132 Ail64'6 

i'~J 134 "'1(116~k'J 
:>103136 11227(10 003272 

H.t.I"'·HC.ll-0ClCrlo-e 111"5,11/"" "ARI( T[ST 
DCKIl"U 

;',1.11- .. 1'101.""1 
~ol'l44 1'10"'0"" 

"'0~146 
r.1Jl'\,0 
!'''~1'4 
""'-'160 

""~U2 
""~1(\4 
"1,.'11fJ 
\',,311;/ 

:1"~174 
"I'~ 176 
"J.·J2"0! 
;lk'J~2"6 

;·~,'211r1 

I',P~12 

1',1.' 21 to 
",1,'2"", 

"., " '~I;t 

(111117?11 
~127"c 

1112'''' 
006457 

1'1 1 (II 6?10 
"'217'6 
1'10''',n 

I'Ik'H''''''''' 
"'U'~U 
""''''' IU " 

I'll (l7"'1 
<11 ?7"'6 
~ 1? n; 

"''' .... 60 

",1(116"''' 
"n1·'6 
""'14~1 
",,,l\lIIrl1!kI 

"1,~,,64 
I'll! 1'1 I! 1\ 1 

1'111'17'\1 

. "'03322 

"'0,,;gll 
"'0"210 

110Jj12 

,I'C .... , • T'" .51' .. T[MP • "'H·C2_,., 
,H5 .. C1£MP) • ('T'I1hI2·")1 
lSI' .. TLH,.." • IT!i,,·C2.'''1.2 ......................................................................... 
"HI HOY ",.;RI" Icrr RESULTANT SI' 

CMP .2.!> ... T~7A·2.S" lSI' • 'T51Ao(2-54).21 
8[0 , .4 
HI.T ,ERROR INCORRECT RESUL TA~T SP 

C.C·l 
H.M·1 

,TrST THAT THE STACI( pOI"JTfR CONTAINS THE PROPER VALUE ArTER THE MARK 
,I'JSTRUCTION rOR ALL VALUES or N ceo-H) 

SCOPE 
HOY 'STKPTR. SP IINJTJAL.liE THE SUCI( POINTER 
HOY IITlol •• R; 'LOAn R5 
MARK 55 ,HARK N.55 

I···········.·····.························.·········· .................. . 
,FUNCTION Rrc;ULTS ".55 a 
• TrHP .. PCa(2 a N) TEHPa .T64'IA o 12.", 
,PC • A, PC • T6U 
,51' .. TEMP 51' • n6~A.12.'" 
,R"I .. (TtHP) Ill). CMT61lh'2."" 
,Sf' .. TOIP.2 Sf' I nOt'lA. (2.'551-2 , ........................................................................ . 
T6g1A' MOY "P;AP ,CrT RESULTANT SP 

CHP 1112.50;·'0"A 0 2,5P ,sp • 'ToiIJAo(2155)121 
REO .... 
HLT '[RROR INCORRECT AESUL TANT SP 

CeC+l 
M·"·1 

,TrST THAT T~E STACK POI~ITER CONTAINS THE PROPER VALUE ArTER THE MARK 
'INSTRUCTION rOR ALL VALUES OF N 10-77) 

SCOpr 
HOY .STKpTR.SP I I 'J I T I AL Ilr TH[ STACIC POINTER 
HOV 1T6U.A~ I Lr'JACl RS 
HARI< '56 ,PlAFlIC fh'6 

, ....................................................................... . 
• il/NCTIO., A['iUL I'> .... 56 
,T! HI' .. PC*C:O.") TI MI'. ,T6""-I"-"I61 
,Pr: .. R5 PC • UtA 
,SP .. TEHP o;p • 1T6U.C2.'36) 
,H':l • (TEMP) Ilo; 1 (11"141(2056)) 
I Sf> ". T[HP+2 ~p • n6U+(2.56h2 · ....................................................................... . 
THA I MOY 

e"p 

REO 
HLT 

cee·t 
101·'1_1 

SP;~0 ,crr RESULTANT SP 
'2_56+To16.2.SP .SP • 'T61"(2-56).2' 

, -.. 
,[flROR 1~'CeRR[CT R(SUL UNT SP 

ITfST THAT T~l STAc~ PO\IIiTfR CONTAINS TH[ PROpl!:R VALUE .rHR THE HARK 
.INSTHI.!CTlON fOH ALL. VALUES OF N c~·771 

'iCOP!: 
MOV _STKPTR.Sp IINIT!lL1lE: THE STACK POINtER 
MOV 1I'62.,R~ 'LOAD R~ 
HolRK 57 HURl( "2'57 

· ........................................................................ . 
• rUNCT I O"l RESULTS ",.57 • 
,TfHP .. I'C.(2-") TEMF'. *,621.+(2-57) 
,PC .. R5 F'C • B2A 
,SP .. TEMP Sf' s n6?A+,2.571 
,R' .. ITEMP) 1'15. "T624+(2 1 5'1I 
,SF' • TEHP+2 C;p. *T62A+C2.571+2 
J ......................................................................... . 

T6:>A I HOY "P,RPI .CrT R[SULTANT 51' 
eHP .;o.,'oT67.·2.5p ,51' • I'T62lo(2e57)+27 
nlO ,*4 
HL. , '[ "RnR I NcnIlRr.r.T "(SUL TANT SI' 

r.ae·t 
HaM.\ 

, TrsT T It ~ T TI'E STAr.~ POI'ITIR CONT.t. I 1'1<; THf I'ROpl!:R VALUE "F TEA TW[ HARK 
'IN~TfjIJCTlON Fn~ ~LL VAl-liES Of N 10-771 

!lCOPf 
HOY 'STl(pTR. 'iP IINITIJl.Il£ TH£ SUCK POIN'ER 
HOY "'Tb3A,R; 'U'IAO R5 
HANK 60 'MARK ""00 

I·················.··································· .................. . 
,fIlNCTlO"l RE~UL Ts "'_6~ • 
,TfM!' .. PC.(?.NI Tr"'P. U63A-C2·61l1 
,PC .. RS PC • Tf>31 
,SP .. TEHP c::P • 1163A+12e60' 
IH5 .. ITEHp) ~o;. (IT63H(2-601) 
.SP .. TEHp.2 ~p. n63A·c<'.MH.2 
J ........................................................................ . 

T6" , "'OY 
CM' 
(ItO 
WL' 

r.-r.·1 
'''H., 

'ip;llI'I .crr RESULTANT SP 
.'.0".T6~A.2.Sp ISP • .T~JA.(2.60).21 
, -4 

,[RROR !'JCCRRECT R[SUL UNT SP 

,TrS! 'IUT hll ~;TAr"' POI'JTIA CONTAIN!! T",r P~op£R VALUr AfTER TI1E HARK 
I\NSIH'Ir.TjON "('1ft ALL \llLIII', or N 111-77) 

!>cnp[ 



~'''''l[r.:.l1.!l,.MAtJ-1l 11/4',11/ 4, '''RII 'tST 
nC"II"lij 

!-l1l2,,4 
vi' ;i.11I 
'f l ~:t .\4 

r" 236 
P'C 240 
PO" 244 
il" 246 

1''''H'IfI 
~'1.1 ; ,It'J1 "., I,.,,. 
,1"".:'t.2 

~;: 2114 
rl!: 266 
r" 212 
";1 274 

1'11~"'6 
i'~' j"1t! 
~I ~.1"4 
'.~, .5111 

~D71'6 ~"i'!>f'I' 
"1'1:l'~ I'I",:.!], 
~01\461 

1'11'16"''' 
,,221"6 ",,,34m2 
",0141111 

PI ° "'''''''' 
1110"'''6' 
00"'1162 

",\1'11"'1 
'·1 ~ I {'I,. ..... Ii !) .. " 

.. L""" "' .. U;. 4 

0""4/1" 

1"111161"0 
:"'2~7[l6 1'J134J2 
",014"'1 
",""'''''0 

",'HII'J66 
00"'01163 

1'111'111'11 
>'1;>;(16 1i0"'5"" 
'l;>1r~ ~1'J.u12 
(ll1oI1I46J 

HAcHL"2' 21 .. t-IOV.72 17,42 PACE 3;'22 

I40V 
HOII 
HARt( 

'<;'O(PTII.SP 
,T64A,R> 
"1 

'I"PIAttlE TI4[ STACK POINTER 
II.OAO 1l'5 
!tURI< Ns61 

· ....................................................................... . 
If UNCllO"l R£<;UL TS ",.61 • 
• T[MP • PC.,2.'O TEHP. ,T641..,2-611 
.Pr. .. R5 PC • T .... ' • 
lSI' .. TEHP 5P ,T644.,2.611 • 
IR., .. IT[HP) ~, (IIT6U-/2-611> • 
lSI' .. T(Hp.2 $1'. iWT64A+(2.611_2 _ · ....................................................................... . 
T6441 HOV 5P ;RQI ,GET RESlILTANT 5P 

CHP '2.61.T64,-2,SP '51' • 'T6 .... /2.611.27 
BEO ,." 
I4L T 'ERROR I NceRRECT RESUL fANT 5P 

c-e.! 
H.H.j 

.frsT THAT TH[ STArK pOlnrR eON'TAIN'I THr PROPER VALUE ArnR TH[ HARK 
11"'iTHUCnON , OR AI.L VALI'l'; or N \'·171 

':r,:Ilf'r 
HIlIi .'.nl'TIi,"" 11111\ qAllt[ THr ,UCi< I'OIN'[R 
140V MH.'.,"!! 'LIl,,!l Ie, 

'"""Ii ;''1 I H"HIt Noll:! 

· ........................................................................ . 
If IINCytOU kf.'iUUS ''''62 • 
,UH" .. PC.I?NI TfMPI ,T6'".12.621 
!PC: .. R5 PC • rl.5A 
,SP .. TEHp SP • "'65'./2'621 
,Ro; .. (TEHPI 1<5. ,.T65h'2'62" 
,SP .. T[HP.2 C;P. 1165".(2-"21+2 , ....................................................................... . 
16", HOV SP;RQI 'GET RESUL' ANT 5p 

CMP tl/2'C>2+T65'·2. SP ,51' • 'TIl5A. I 2.621.2? 
REO , .4 
lolL' I [RROR I "CORRECT R[SUL ?ANT sP 

CaC.,. 
H'H+1 

,T(ST TH4T THE STACK POINTER CONTAINS THE pROptR VALUE ,rTER TWE MARK 
,IIIISTRUCTION rOR ALL. VAI.IJ[S or N 11'1-171 

'lCOP!" 
'10\1 oiSTIIPTR,51' ItNJiP·L I H TH[ SUCI( pOINT[R 
HOV 1WT66A,R~ I LO.O R5 
MARK 6.5 ,MARl( No6J 

......................................................................... 

., lI,.eTlON II[\VI.T-' ".61 
• II HI; ~ "e.C:-.NI H"'P, IT61 ••• (:'.t\ll 
,f'C .. "' ,.c • 16., 

MAIN"EC.11.0CKI10-8 11/4,,11/41 M,RIC fi.1T 
0(;1/1:111;1 

H ... Cni·,b;?'" 21 .. NCVaH 11,-2 ,. ... C[ 3-2.1 

ISP .. TEHP 5P • ,,'66 •• (2-63) 

"",3312 rolP16fJ'0 
1'."314 ",2;>?rb ",,3462 

t~~32" ~"t4P1 
1I,,~322 ",11\",0"''' 

Q!0Q1067 
i8Ii\iJlif64 

~"H~4 ('I1t'11"'1 
~~.'J26 ~1:>7P6 111,.,110 

tll.'3l:.! !'1'1:O~ ~13340 

",,~336 1'106464 

~,\ ~ ,,4111 I"1P16i'lfil 
.,,,q44i! ",:>:'10'b tl'."12 
""I,t"j\ ('I," ""1 
'·I'Lt .... 1"~t'II"" 

I'iIl""''' ~1IIV1io1l\' 

r~',P)2 1'1('171"'1 
?~~3!>4 ~1?7~6 ?I,,"~1110 

?~~3"'1 ~1??1'!) Il0JJ"6 

• '.JlJI>4 ~"1\46~ 

"", .\~b ,'1 ",,~Iol 
t 1 ''I.' .,~, .': l" ft ~~, ,., 4!? 

... , '114 ,\;\14'11 

IR!; ~ ,H,"ol ~5· ('T~/l'·/2.63») 
ISP .. T[Mp.2 SP' ,Tb6,,·,2'6JI.2 .......................................................................... 
T664 , ''0. 

CMP 
8[0 
HL' 

5~;~~ ,(:rT RESUL',IIIT SP 
,2.63.,.664+2,SP ,Sp •• Tb6 .... '2·6JI·27 

, .. 'ERROR INCeRRECT RESUL UNT SP 

c·c., 
HIH+1-

ITEST TH.' TH[ SHr.1C pOiNTER CONTAINS THE PROptR ViLUE AfTER THE MARK 

IINSTRUCTIOt.,l rOR ALL VALUES Or N (1.711 
SCOPE MOV liSTlepTR,!, ,IN\ TtAtUlt THE SUCK POINTER 
"ov .T6H,R5 ILOAn R5 
MARK 64 IM'RK 1.1.64 

t •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

,HINCT10N R[SUL TS ",.64 • 
,TEHp .. pC.,2.NI TEHP. 1167,·12164) 
IpC • R!> PC • T61A 
ISP .. TEMP SP •• T614+(2.641 
IH, .. (TEHP) ~5. (.T"1"(2-6 4 1) 
,SP .. 1[HP.2. !;p. n67A+(2.64'.2 
I ••••• •••••••••••••••••••••••••••• ••••••••••••••••••••••••••••••••••••••• 

T61A1 HOV 
CHI' 
AtO 
IlL' 

'IP;RiI' IGrT R[SUL taN' SP 
112_6 •• TI>7 •• 2,5P 15P • 1T1l1 ... ·!2.6~).27 
, .. If. RRnA 1 Nce~PEC T RE SUL TiNT sP 

r..C·1 
.,."'. t IfrST THAT Twl STArll p(\p'lir; CONTAIN'S THf PRoP[R VALUE ... FTfR THE MARK 

IINSTRUCTION I (111 ALL V"'LIJ[S or N 111-711 
SCOP'-MOV .. STIII',.R,!:P Ilt.I!Tt"'UlE HIE SlACK POIN,[R 
"10V .nU , R5 ILlHO R5 
'URI( 65 ,HARK N~65 I··· .. ·········· .......................................................... . 

J,UNCTIO>,J REc:UL T5 lIa65 • 
ITE:HP ~ PC.CHN) TEHP, ,T19iA+12.651 
I PC .. R5 PC • T7IaA 
ISP .. TEHP !if' • .T7(!1 ... ·n~."51 
,R5 • ,TfHPI R5· ,nHlh(2·65)) 
ISP .. TEMP.2 C;P. nn ... ·'2.b51.2 

1 •••••• ·························~·····!t···· ... I!········· ................... . 
T7P'A I ~OV 

r,..I' 
III Q 

o;P;4~ Icr T IH 5l'L TAIIIT SP 
.J.~ ... T7rA.lIS .. l'i'- • '1 HU.(2.6'5)·17 
, .. 

I....,.c 

( 

( 

~> 

I: 
II 

I 

I 
I 
I 

I 

I 
I 
I 

I 
I 
I 
I 
II 

I • 

I 
I 
I 
I 
!!ii' 

I , 
'lit 
~ , 



( 

( 

l 

r", 4 !'I" 
',' .. '4C'" 
\' ~ ,~,,' 

~ilH12 

~":!4t4 
t>I;JH16 
",l~ .. 22 
"ilHZ4 

111'3426 
t~\lH3" 
f'03~.H 

""3440 

~~H·2 
?t!4H 
7,>14.,0 
;>i1t14'52 

V'~~4'14 

11,1J4"" 

:"tVl1"'1 

c<\ ~ '''1) VI,"'I'II 
(>1;-7,'') I'.J414 
""1\4 .... 

poVM"0 
i"2~7:>6 11103572 
~014f'11 
~0P!1il1il" 

t'! Iillillil 72 
"'0P!067 

~1"7:l1 
~1?7(\6 "00S"" 
!'Il?7?, "03442 
1"06467 

~1,.611r.i 
p2~P6 ",,,J622 
""1 ~}l 

~"'f1I!"'" 
"'0~07 J 
AIl",.,,11 

t11~7,'1 

OIP7'16 "0U!>"" 

M"dr.;r'I(C w 11.0CKflD-B 11/45,11/~" HtRI( TEST 
DCK!:H"B 

?03HI'>2 ~1;>7~S "03.70 
[103466 "'''6 Hili 

1'.13 4'" "'1t'!&1'10 
I'~~ 412 ~1/?7"'6 ~"l&'52 

c'~"" '6 1'0141'11 
~"O'5"0 ""I'IIiII'I' 

1'101'1074 
I1J 01'll,l 71 

:"1!~5"'2 eoa7£'1 
"[A~5~4 "I1?7!l!6 1'101'151"0 
.'.0510 ~1;>7t'lS 11J0J'516 
7.!J514 "'''6''1 

,·",1 ~ '\ 1 ,. "\11."" 
• \,' , '1 ~ •• ' !~ ...... , ~,. "11,1 II';' 
\' ~ ~ 'II .." 0' If ,·,>14 'I 
.'.11'1! e. ,'''1,,",,'111 

""I'II11/' 
~iJ~oI7~ 

,'~ ~ ~ ,Ii! 0I1f117H 
;'IV)~2 :"127\'~ "'0 l11 5"'" 
,t' ~~6 ~12n5 00J5H 

"'''~~~2 ""16412 

e·e·t 
",al1_\ 

,TrST THP TwE SHe~ pnl';HR eONHINS THE PROP[R VALUE ArTER TIoj[ MARK 
'I"'STRUCTION fOH ALL. VHC:£S Or N (11-171 

~co"r 
MOil _5'~"TI4,o;P IPIITIALli'£ THE STACK POINT[R 
tlOY _T11A,'" 'LOAD 115 
HARK 66 ,MARl( NII'l6 

I ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• e 
,fllNCTIOIl R£')UL. T5 ",.6' • 
IT[HP .. PCt,?IN) T["'P. 1T71,...C21661 
IPC • R5 PC • T714 
,SI" .. TEMP SI! • 1T71.+C20661 
,R!! .. ,TfMPI "S. (IIT'14+(2066)1 
,SP .. T£HP+2 C::" a IT71A+(2066h2 , ........................................................................ . 
THAI MOV SP;RP! I err RE SUL 'fA NT SP 

eMP '2.66+T71A+2,SIO I Sp • #T71A+(2 1 66)·2' 
BEC ,0" 
HL T IERROR I NC!lRRECT RESUL UNT SP 

CaCti 
HIM+l 

I rrST THAT THE STAel< POI"JT(R C!lNTAINS THE PROPER VALUE ArTER TIojE MARK 
,IIlSTRUCT ION fnR ALL VALL'[!' or N ( "-77) 

SCOPE 
HOV ,STKPTR,'5P 'I~II TpL!i!r TH£ STACK POINTER 
HOY IIIT12A,R'5 ILOAD R5 
MARK 67 'MARK N=67 

J ........................................................................ . 

,FIINCTIOIJ R[<;UL TS ~.b7 • 
'lE~HP .. PC.C:'-N) TEHP. ,n<,,,"12-611 
,Pc .. R5 PC • T72" 
,SP .. TEMP SP • _0;>A"(2.,,7I 
,1'1,\ .. I TrH") "5. (H7?Ao(Z A 67)1 
,sp .. T[MP.2 <;P. #17;>.·,2.671 +2 
J ........................................................................ . 

HZ .. "'OV SP;PPI ,crr R[SUL'AIlT SP 
CMf' _2_6HT7?A.Z.SP I SP . 'P2A+ (2 0 671·Z1 
!lEQ • ·4 
HLT , El'lP"R INCORRECT RESUL U'-T SP 

CaC·t 
","H.1 

I TrST THA T TwE SUCK POI';TUI CIlNT"INS THr PROP[R VALUE "rrrR THE 
IINSTRUCT ION rnR 

scnpr 
MOil 

MO\l 
"'ARI( 

ALL VALlIES 

dTKpTR,51! 

or N ( 2-711 

IINITIALllE' 

'LOAD "5 
I""RO( NaHI 

THE SUCK POINTER 

MARK 

I·········· .. ··························· .. ·"",.·········· .................. . 
IrllNCTlOPIJ RESUL T5 ~.7il • 
IHI'1P .. pC.,;>.N) n:Mf'. *T73A'(2'71!!1 • 
,Pr: .. R5 PC • T13A 
IS"" • TEMP "I' • ,rn.·,?",,) ,H' .. (TfMP) ~5. cn7.1A+(207011 
I:;" .. TlMp.:t 'II'. 'T?5A·c207l'11.2 I····· .................................................................. . 
T7HI HOII !lP,lll'l ,c;r 1 RfSULTANT S, 

CHI' ''1o,'''on:l.o2,SI' 'S" " -T1JAtC2·71!!).2? 
"(0 .' 4 
MI. , ,ERROR I NCORR[CT RCSUL. TANT SP 

CeC·1 
HeM. t 

, TrST THAT THE STAr.K P!'lINT[1'! CONTAINS THE PROPER VALUE ArTFR THE MARK 

,INSTRUCTION roR ALL ·Ol.urs or N IlII-171 
SCOPI: 
"'OY ,STKPTR,SP 'INITIALlH THE SUCK POlNTER 
MOil '174.4,R5 'LOAD RS 
"'ARI( 71 ,MARK N.71 

J •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
,fllt\CT ION R£5UL TS 
,rrMP .. pC.IZ.Nl 
IPe .. R5 
ISp .. TEMP 
I~'j .. (T[MP, 
I~;I' .. T(M,>42 

HMPa 'T74A+ 12-71' 
PC • T7"" 
SP • ,T74A+(2_711 
'15 a I'T74 .. 12"7111 
5P "'~74A·,2.711_2 

I •••••••••••• a._ ..........................•............. -...... -...•.•.•• 

r.-r.., 
HaH.\ 

"1';/11" 'for' fIr r,111 TANt Sf' 
• : • , I ' If. A • : , " r ,~ " • '" ~ , • ( ~' • , \ , • '2 J 
.' 4 

IlrS! THAT '''! S'Ar~ P~I"TfR CrlNTAIN5 THr PRnpn~ VALUE ArTER T~[ MARl( 
I INSTRUCTION frlH ALL VAL'J[S or N ,0-7]1 

SCOPf 
HOV .STk P TI'1,SP JlNITIALlH THE STACK POINT[R 
"'OY ,n'~A,R5 ILClAn R5 
"'ARK 72 IMARI( N.n 

I·· ... ····· .. ····· .. ·································· .................. . 
,ruNCTIO'" HE~ULTS ~.n 
I TrMP .. PC-(" ... !) TfHP. IT75A- (2-72) 
,PC: .. R'i PC • T75A 
I SF> .. TE"''' C;p • "7'1Ao(2-721 



".,r.'l[C.U .. OCKRO.8 11/4',11/4, HUh .. T[I' 
OCJ(Ollll 

M.C'l'H·~6'1 21-Nov-n 11,42 PAr;[ 3:'16 

"'1I~!lH 

""'''4'' 
".'~'''' ~ioI3!i54 

Pl0 556 
"'0 561:1 
Pl0 564 
1'1101 570 

"':il3,70! 
",.,3514 
0Io1Jt.AQJ 
~"36"2 

"'0~6~<4 
(!"~i>"6 
PO""61<' 
"'ol~I)U 

"'''~6:?1ZI 
?~J622 
.. ,,3626 
e03b30 

~lU"'QJ 
~l?1"6 "'tIIH,'l:r 
1"1114011 

,. " "lilt"" 
",,,11,,76 
~1If!iII73 

1"111101 
P127pb PlI0'''" 
"'1271"5 PlI1JJ~72 
Nl6473 

1111016"'1 
I'In7'6 PlIJ 762 
"'''14<81 
"'''"81l111 

00"'.-77 
Pl0111114 

II1P!7"'1 
Pl27('16 PlII"'5~e 
I"1?71'1, !lI0"6", 
"'''6474 

P 111161'1 ° 
I"2?1!>6 Pll1J4e12 
"'''1 4 1'11 
1')II1II0010 

,A' .. IT!"It, 115. "T'5h'2.72)1 
'Sit .. TEHP.I! c;P. 'T?",.,2.'2).2 , ........................................................................ . 
T '''. I '~O\l 

CI4" 
flU 
HL' 

c.e·t 
',,*'hl 

'!P,RtfI ICrT RrSIiLU",T Sit 
.... , ... TI' •• 2.S11 ,S" • 'T7!i .. ,2.?i')*U 
•• 4 

HIIIIOR INCORReCT R[SUL TANT S" 

ITrST THAT T~[ STArK pnl"JTrR CIINTAfNS TH£ PROPER YALUE ArrrR TH[ HAAK 
IIto;STAUCTION rOil ALi. VALUES or N 10·171 

SCOP," 
MOV .STI(PTR,5P IINITIALllE TH[ SUCK POINTER 
HOV H76A,R!S ILOAO R!) 
H,RK 73 /lURK Ns73 

, ........................................................................ . 
IFUNCTION REC;Ul TS f\j.73 
!TEMP .. PC. (2 8 ',0 TEMP. Hi'6A+' h73 I 
IPC • R5 PC a T76A 
ISP .. TEHP SP • MT7~ •• (;?8731 
IR5 .. lTEHPI 1l5. (#T'16h(2.7l,I 
ISP .. TtMP.2 ~P. 1fT16,,+(2.731.? , ................................. ~ ....................................... . 
T76A1 HOV 

CMP 
11(0 
HI.' 

C-C·1 
N-H.! 

S";RfI ,CtT RfSULTANT SP 
.2.73.T76,*2,5" ISP • *06'.(2 0 73)*21 
, ... 

,[FlROR INCORRECT RESUI.TANT SP 

ITrST THAT TH( SUCII POINTrl'l CONTAINS THE: PROPER VALUE ArTER THE MARl( 
II~STRUCTION rOR "l~ VALUES Of N 10-171 

scopr 
MOV .STI(PTR,SP ,INITIAL!i![ THC STACI( POINTER 
Mev .n7A,R~ 11.1aO 1'15 
HARK 74 IMARI< N_74 

; = •• l;;;.=-~ ............ iio •• 5~w ........ ir.iio.~_ ..................•••••••••••••••••• 
,fIlNCT 10.., R(C;UL 15 
,r.-HI' p PC*O-NI 
! PC - ~5 
,SP • TEMP 
pll) .. lTEMP) 
ISP .. T(HP*:1 

101." 
UMP. ,T7H-,2.741 

PC "T17A 
~P • n77A·(2.741 
R5 • ,'17]-'(2 0 7411 
~P • 'T77A.,2.HI.;? 

••• eft •• ee •••••••••••••• e •••••••••••• & ••••••••••••••• Q~ t; •••••••••••••••••• 

T71", MOV 
C"" 
9EO 
If I. , 

SP,I'IP. ICfT RESUl fANT 5P 
'2.,..T17 ... 2,SP ,SP • 'T77h,2.741*21 
,*4 

I [RROR ! NCOI'IRECT R[SUL UNT SP 

HA INt\EC.U.OCI(RO~a 11/"5,11/411 lUi'll( TUT 
OCIfoBoa 

MACTil ~'62e 21.~OV .. i'2 l' I 12 PACE J:'27 

"'"]6~2 
"11'614 
"" '64", 
l'"q6~4 

"'03646 
~~0:!65" 
00~6'5" 
"'1113656 

"iII~6f1C! 
(I.n6f12 

"''''t.''O 
"'''~672 

"11!~6 7. 
r"~6'6 
;' ... ~ 7~2 
",,,,17(114 

, • ~ 1 1 I ,- fi 

I- .1 ~ , 1 ~~ 
\',1'1/\4 

peClllf1" 
"""'17~ 

1"1111"1 
"1,,r'6 1111"'''''' 
~117"'l 1I1f"'4. 
PIli"." 

1"1111611" 
1'1227:"6 1,,4142 
Pi:l14(!1 
1'111"1"" 

""""11'11 
I'Ili11l,e76 

"'111111'11 
!'I 117;> 6 L."PI'lil' 
"117"~ 1'1 iii ,\67 <I 
11116.'16 

1'1061"111 
"2?7l"b P1I!411!72 
1"0141'01 
1'11'111'1"'0 

""ill "2 
(11"1111177 

-I,ll ,11 
- \" , '0 ""I1~L'1'I 

" J ~f I ~ ~ ".',I!~" 

c.e.! 
~_M.! 

ITrST THAT TOIl STArK POI':TrR CIINTAlF045 TI;[ PROP[R VALUE ""1[1'1 THE HARK 
II~'STII"CTION FOil ALL IIALUES or N ,"'-17) 

'leon 
"'0 v ~!I>'M"T"'''P 11'}(TPllH THr "UC~ 1t0lNHII 
"Oil .Tl'II"4,1I'I IlnAO ~., 

.. ,,"" 1'i ''''HK flo', 
, •••••••••••••••••••••• tI ................................................. . 

1/11'" '1l1N lit 'lUI ,'\ "..7' 
I TIM" .. PC.c"."., TlMP. Hll'1"h'j/.," 
II'C .. RS I'e ,r'0I'1A 
ISIt .. TEMP ~p • '11"'0"'''_7', 
,R' .. (T[HPI 115. c -T10"'''' (~.7") 
ISP .. TEI1P.2 SP. ,TlI'0hI2e75,+2 
, •• 4& ... " ................................................................. . 

TUI0A I MOV 
CHP 
BEQ 
HL' 

e.C·1 
14·"'·1 

SP;Rr ICfT RESULfANT SP 
'2875+T1IHlA+2,SP ISP • 'T101h./2.'".n 
, .. 

'ERROR INCORRECT RESUL UNT SP 

,Tr S T fHA r THE STACK PO I "ITrR cn",T A f NS THE' PROprl'l V AlU[ 
IINSTIIIJCTION rnl! ALL VAL-tits or N /'-17' Arnl'l THE' HARK 

SCOPf 
MOV 
HOV 
H,ltl( 

.ST"",,,,!!P 
'T"'14,H!> 
76 

IINITIALIH H;r !iTACK I'OINTrII 
ILOAC! II., 
'KARl( ''''76 

........................................................................... 
,rIINCT JON R[SUL TS ".7tl " 
I Tr"p .. PC.'?"N I TfMPe ,TU'lh/2_", 
IPC • Fl5 PC • T101A 
,SI' .. TEMP SP • "11"1"'2-76) 
,115 .. ITtKP) II~. "1101'.'2e76)1 
ISf' ~ T[MP.2 ~P. ,TH1A.12.76,.2 , ....................................................................... . 
T1C'lA, "OV 

eHP 
Il[Q 
HLT 

C-Cot 
"014'1 

5P; R'" J (;rT RESul TA'-IT SI' 
'2.H·Hlllh2.SP lSI' • HU'U.,2-]6io2, 
,.4 

IERROII PJCCI'IRECT I'I[SUL TANT 51' 

,T".T fliAT Till ~TUK pnl"TlR CI'N'AIN!i 'HI Prlnp£R VALUE ArTfR THE 
I J t-J t, J ,.1, t:. T , tI ~J • n II A! t 'I ~ L ! t, .' ~~"~ 1 ~ ~ 

-.I,:opr 
MO¥ .'in"TII,~" II'nTIAit'l H.r: ~lA("K "Oh,r,/( 
Mt)V ~ I \0:" A .'p, I Ln.!) ~., 

'It' 

HARK 

(:. 

c: 

Ii' 
~~'i 

.: 
I , 
I 
I 
I 

I 

I 
I 

I 

I 
I 

I 
I 
I 
=-

I 
I 
~"}. 



( 

1411~"rc.H"OCKRo.;.a 11/4,.11/4111 HAAte TUT 
Ocw(jlJb 

1',,3722 (IIU60e 
"~~7?4 ('2:011'16 "'94122 
~?~730 "'''14'1 
P,,~ 732 PI""'''''''' 

"''''''11'13 
1'0"1"''' 
I1I"""l1Ie 

i'l0~n4 ~1"17?11 

~,,31 36 ('1;>7"6 ~01'1'N' 
"'1'I~742 (lI127'" "'03750 
1"1'13146 A"~4"''' 

,.~, 1'1111 (1"1'12411 
i1ill' .... 2 ~ll'1'(101iI 

hlJ/?oi pol il,'~ "lIl7!), 
"01 ~ 7t,'" f"i! t'I~'l 
",,311:,2 1''"''''"''11 

I'lI'lU1!I4 
"'''00''1 

~"37"'4 "'1""1'11 
"",J'766 !"1:>7:16 "'0050" 
~"'~772 1"1:17:"5 "'0 4"111" 
r['l3776 ~1'I64"'1 

M.Ip;nlc~ll.UCKHO.B 11/~',11/d MAMI( TBT 
OCK/il'lb 

17 

, ........................................................................ . 
,[tINr:TION R(<;ULT5 ~.77 • 
,Trt1P ~ F'CO(t'UjJ TrHP. 1111'12"12-77) 
,PC .. RS PC TUI:!A 
,SF' .. TEI1P SF' 1112'2,-12-77, 
,R" .. CT[MP) R5 I'T102A·I;>-1711 
,SF' .. TEHP.2 SP ,T11'12&+12-77)*2 , ........................................................................ . 
Tl!'2AI MOV !;P;R0 ,cn RESULTANT SP 

CMP '2_77*TUI2h2.9P ,SP • 'T192"*12-'71*27 
8EO • * .. HLT I(RROR INCORRECT R(SUL UNT SP 

CaC*1 
HaH·l 

H.'" 
, TrST THA T R5 IS PROPERt. Y LOADED BY THE t1ARK INSTRUCTION rCR ALL VALUES 
,OF' N 1111 .. 771 

SCOPE 
HOV .STKI'TR.SP 'INITIAUi!E THC SUCI< POINTER 
MOV IIITUJA.R5 'LOAD R5 
MARl< 0 'MARI( N-18 

J •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
,FUNCTION RE!'ULTS ~." 
,TrMP .. PC.t2-0) TEHP - ,T11'13A+12-181 
,pC .. R5 PC • 'T1~3A 
,SP .. TEHp C;P - ,TlI'I3h(2.1l) 
,II., .. 1 TrH") R' • IfT1I'1~A.'2-1I, 
,:'1' .. TEHp." ~p - 1T1",jhI2-01.2 
J ........................................................................ . 

T 11l.IA I NOP 
MOV 'l"; Mil ICrI COP'lTUH'I 0,. R' 
CMI' .. ,,,.,,,. TlI1'JA ,w; ,,10; . "TlIlJA·C2.01I' 
BEQ • ·4 
HL T , R'i I MPRClPERLV LOADED 

C-C·l 
M.H·t 

,1(5T THAT R~ IS PROPERLY LOADED BY THE "'ARK INSTRUCT ION rCR ALL VALUES 
,OF' N ("-77) 

SCOPE 
MOV .STKPTR,SP , INJTIALlH THE STACK POINTER 
MOV 'Tte4A.R5 'LOAI) R5 
MARl< 1 IMARI( N-1 

J ........................................................................ . 
,nINCTlO"" kESULTS "-1 
lTEMP .. PCoC2-1I TEMP • Mr1~4hI2.11 

IPC .. R' PC - 'T1G'H 

,Sp .. TEHP • HlI"H.12.11 
111'1 .. (Tf"," I • 1·T1,HA-12·11 
,SP .. TlMp • ., • ,Tlru. 1 2011-2 ......................................................................... 

1'i<!4i/1AI/I PlIll'240 T1"'4' .. NOP 
Icrr CO"n"T'S or R' :-,,40;;12 1"1015"''' 

"1~0~4 ",2nr5 C'I!1I40i'12 
t'11 4010 01"14"'1 
;>Olll4012 OJ"~01110 

PlIl"'11115 
1'10110112 

,'~ ~ III 4 rll'!7[J11 
"IH1116 ('11;07;'6 ~iI"''''''' ",,411;o;t "'1:>7"> ".4UII 
,'11416;00 1'!&.l'4"11 

:~.,4030 OII!I1'I240 
",'4"'32 ~11'15"0 
,'~·ilH "lJn~ "'0 4034 
,'I'''\l41Z1 ~"141"1 
;','4,,42 1l""'0:1" 

"'0AU'I6 
"'''''''0C'1J 

I' ,14 .. 4 4 "\1'17'1 . ~, .. ~, '" " 111;" • .., "lkl,)1"1 
,., .. ",11" ,'\;"''! l~141'1t.. 

l~~' III.' ~6 ~"''''''''J 

MOV 115;RI'l 
CIolP "'2a1+'nl'lU. R5 , R5 . "T1~4A'12-1117 
REQ • .4 HL ,. 'R5 IMPROPERLY LOADED 

C·C·1 
MoH·1 

ITfST THA T R'I IS PROPERLY L04DrD BY THE: MARt( INSTRUCTION rCR ALL VALU£;S 
,OF' N CI'I-77) 

,cnpr 
HOV .ST""T".!;' .tNITlALllf THr. SlACt( POINTER 
MUV 'TU'iA,"') ILnAD '" 
H""" 'I ",,"I( N.O' 

I .......................... II ••• ~ .......................................... . 

/lIJNeTtO"" Hl~ULI'i ~.2 • 
ITI",!''' PC'C?";l1 T[MP I,T191; .. 12021 
IPC .. R5 PC • IT105. 
,S" .. T[HP 51' •• TUl5A·(2.21 
,R'I .. IT£t1PI 1'i5. I'T10°O;."li-21 
,SI' .. TEMp.2 !;p. ITH'5hI2.21.2 , ......................................................................... . 
T1I1'5AI ~OP 

MOV R5;AP' , crT CONTO,TS or R' 
CI'IP "*2.". U(l5A. R' I R5 • IJl!T1C5A'12-211' 
REO • .4 
HLT 'R5 I MPROPERl Y LOADED 

cae." 
H.H. t 

, TrST THA T R'I IS PROPERLY LOlOro BV T~r ".RK IfliSTRUCTION r~R ALL V'LUES 
lor N CIZI~171 

.. corr 
I'OV .S'~"TlI, ~P IINITI1LlU T Hr STACI( POINTr R 
MOV .TH(ol."" I LnAn R, 
HARK , , HUll( III., 

f ••••••••••••••••••• lIitt •••••••••••••• ••• ••• 1i .............................. . 

,11I/IoLTIO'l H"'ULI" " •• 1 
,TIHP • pcoU •. n 
I PC. R5 

.. HHP 

.. t TeMPI 

.. TlHp.2 

fP'p • 'TIM,A.(2031 
PC • 'T1\'ol 
~p • IIIT1I"~A.(2·H 
Il !:> _ I' T\ l, ~ A· 1 .. a l I 
<;P • _Tl"'/I .. 12.JI-2 , ........................................................................ . 

T 1:'11oA I ,,"OP 



"'AIN!![!;-11_0CICAO.8 11/ 4!" 11"", "iAK TEST 
OCKBOY 

1",,4""62 
('it""'6" 
~""~ill 
",.H07~ 

111",4"", 
~irl41ol 16 
1"",41"''' 
~';·lo116 

110"111l 
110"112 
1111·114 
I"21·121l 
110 4122 

~"'41'4 
:-"·1:>6 
''''.1 :1:t 
'1.!41 HI 

~"·1·0 
7il·104Z 
",,,4144 
(.\\'1.1 S0 
iI,j41'2 

I'IU"I'I 
'237:"~ 111"1166 
1'''14;01 ","'I,ll, 
"'''''107 
"'Iol II. II " 

'1 111 71'11 
"'12'7"6 
~111'~~ 
,il640114 

MJIII240 
Pl1"',i'I!!l 
"'23n~ 
1""1"'1 

"'''''"""" 
110Utl 

1'1 If 1'1 '"'' 

Pll"'7"'1 
".1 ?71!16 
"1111"" 

1'1"6"'" 

1'0!'!2"0 
!'I1 01 ,"., 

Pl2J7"~ 
",tl14"'1 
"''''''000 

IlIl/!JUl 

"''''''''' ",,4111 

"""128 

01/1""",1/1 

"I/I"H" 

0",,4152 

I1A 1t-j~(C:-ll-UCf(rO_8 11/~"ll/~' HAl/I( TE" 
OUBl')tj 

" .. 41'14 
"11'1 "i6 

"''''162 
1'0 4 1&6 

C110 4170 
~'~~1'2 
"''''4174 
(II;J42111111 
",.,42"2 

Pi0·2!'!4 
"'''''21'16 
I"Ol'212 
~"'216 

j~ ~. ~ ~td 

".14ln 
.1;\';0' 
"1II 4,nllJ 
1;t.4~.lt 

~1"234 
~t4236 

"~'24c 

"."'.116 
"'1"7"1 
1111271'6 
1II1;t7"'~ 
,1b64 QI6 

1110"24111 
"1('151'1'" 
"'ZnC'l5 
1'101"01 
",011101'10 

"'01'1112 
1'1 ° I III 1'1 7 

1'11'17"'1 
f.ll?71"6 
1"127"'5 
1'064 I'! 7 

1~1I"'i!Hl 

1"11"'''''' 

"'11115"'. 
1'1 (I! 4171J 

0,4214 

0105"'0 
00422. 

", .. H"" "11'2.1' 
1I'0t4"1 

"idAid"''' 
11'0"'113 
l"'lIIIJIIU 

pl~71111 
nn~6 (12)051'10 
~127~' ~,,4c50 

MACYU',,621 l1- NO\/-12 17142 p.CE 3-31 

HOV 
CM" 
!!EO 
HL' 

c-c·t 
H.H·1 

JTrST THAT 11"1 
,or N 111·771 

!CO'" 
MflY 
M(j\/ 
M.IIK 

1t';R", 
_'2·3·Ut"U.R, 

• _4 

,crr CO~T[~TS or "' ,R' • l.n06UC2_3n, 

! II!I I MPIIOPERl '( LOAO[D 

IS P~OPERL'( LO'O£O BY THr MARl( INSTRUCTION rCR 'LL VALUES 

'5,",,111,'" 
ITUH,Jotlll 
4 

1I~(TiA\.11£ 1H[ SUCK POINV(III 
I LI'I~O II, 
,,,,ARIC N ... 

......................................................................... 
,FlIl</CllON A£"iUL 15 lu4 -
,TEl'll' • pC_,,'.4) T(~" , "'111'''''2 6 41 
,Pc .. A~ PC: •• 11ft 16 
,SP .. TtHP !:P IIITUl7UU-4' • 
,,'!!II ~ ITCMP) R5 ('T1III7A.O' •• , 
,51' .. TEMP.2 !'!P. 1T1P17h(2·",.2 , ........................................................................ . 
HPl7' I NOP 

HOY 
CMP 
BEO 
H~T 

c.e.i 
"'.H.\ 

,TrST THAT R5 
,or N (0·77) 

SCOP[ 
MOV 
"'Ov 
MAItK 

R5;Re 
112 ... ·TlI"7 •• R5 ,." 

'Gn CONTENTS or R' 
,R5' cnU7A-,2.4117 

,R5 I MPROPtRL Y LOADED 

IS PROPERLY L040£0 BV TH[ MARK INSTRUCTION reR ALL VALU[S 

IIISTJ(PTR, 'II' 
1T1lI"A.H' , 

IINITIALlll! THE STACI( POINT[R 
ILnA!) II, 
'MARl( N., 

t •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
.I"IINC110II "f'iUl TO, I •• , • 

I TrI1I' .. PC.c;>.'> H"P • ITUOAo!2.51 
,I'c .. A!) PC • MUUlA 
,SP .. TEHP 'iP •• THO"·C2.')) 
,R'i .IT[HO) A'S. (wT11>'''·(?'', 
,Sp .. T[Mp.2 sp. nl1~H(2.51." ................. "' ....................................................... . 
1110A1 NOP 

... OV 
CMI» 
A[O 
lolL' 

C.C·i 

R5;IIIII ,."z.s. TlUlA, R5 

• "4 

'GET CONT[t-. T5 or R'J 
,RS • CIIITllQlA+12.SI17 

'R5 IMpROPERlV LO.OEO 

... ACYU· ... " 21-NnY .. 72 11142 PAce 3:31 

"'.H., 
ITES T THAT R., 

111.&0"'" . -SCOP[ 
"'OY 
"'OY 
MAAI( 

IS PROP[RLV LOAoro BY THr "'ARI( INSTRUCTION reR ALI. VALUES 

,STKPTR,SP 
_THU,R., 
6 

'1~'ITIALli!E THE STACK POINTER 
II.n40 R5 
''''ARI( N.6 

, ....................................................................... . 
IfuNeT 10"1 AE';UL re; /lid -
,TEMP. PC-C;'-6) TEMP" "U1h12 e 61 
,PC .. '" PC • ,T111A 
,S" .. TEHP ~" • nUlh12.61 
,R' .. (TEHPI R5. ('UtU.C"-') 
,SP .. T£:HP.2 0;1'. MTlllh(2-61.2 , ......................................................................... . 
TiUA, NO" 

MOV 
CH" 
IlEO 
tiL' 

c:.c·t 
M.M·1 

,T(S T THAT RS 
,OF' N 10-77> 

seop.: 
MOV 
MOV 
HARI< 

R!I;R0 
","."·T111A,R, 
I·~ 

U;rT CONTENTS OF' R' 
.R"! • IITU1A.I".6IlJ 

IR' IMPROPEAl Y LOADED 

IS' PROPERLY LOADfO BV THE ""RK INSTRUCTION reR ALL VALUES 

,STI(I'TR,5P 
IIIT112.,R' 
7 

'INI TI"L I ~E TI"E SUCI( POIN'ER 
'LOAO R' 
,HARI( Na, 

f···· ....••..•....••...•............•.•... , .............................. . 
,rl:I,CnC'li H£~UL T~ 1';.7 
I TrMI' • pC*(lI"n T£I"P • "lUh(c." 
I f'r • '" "c • 'HI7A 
.',,, ~ 'I "'I' ~" •• '10'.(~.1I 
lit" .. ITtM'" ,,'I • (.ft!"A.(;·-'» 
f~" to '* ",,..._f 'II' • HII/4.Uo".' 
••••• iioM .................. * .......................... ~ItIll ••• ...................... 

f112A' NO" 

I TrST 
! ~r 

"10\1 
eMP 
REa 
liL.T 

C.C·t 
"1 ..... \ 

THA T A5 
~ ~~71i 
SCOP~ 
HOV 
MOV 

R;.AI'I .crr CONTI "TS Of II' 
"'2.,.tl12A.A!) .11;. "'1124*12-11)1 
• .4 

IR' IMPROP[HLY LOAD[O 

IS PRCPEIlLV LOADEO BY T",r ~AqK INSTRUCTION F'CR ALL VALUES 

_STKI'Tfl,5P 
i!Tl13A,R'5 

.:-,. 
11"1'I"LlH r",( sTACK PDIN'!:'" 
I L t'A!) R5 

fr 

C" 

C 
4' 

,Ill 
i 
:,,1",:,' ,jii 

I 
I 

I 

I 

I 
I 

I 

I 
I 
I • 

• 
I 
I 
I 
I 
I 
jjj 
~ 

I 
it 



( 

• ~~!~~~C.H.Or:j(I!O.U 11/4',11/4/1 HAttIC fur 

1'04246 1106418 MA"K 

J •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

IFI)I';CTIO>; P(o;UL T~ "'.1" • 
IT(MP .. PC.'2-101 TEHP I ITl1:U·'2-UI • 
,Pc: .. RS PC 1 IT113A ,S" .. TEHP !,P I IHl1J4.f26U)1 
,Il'; .. (TEMP) R5 I C .T113A·(2 6 s'1!!) 
lSI' .. TEHp .. 2 SP I *1113"'2-11,,-2 
J •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

;>00 4 25" """2 4,, T1134, "lOP 
",,,4252 IlI1IlS"''' HOV RS; R" I GrT CONTPJTS or R5 
",,,4254 ~2:n"'5 "'11 4 27" C~P ""Z-UHT113A,R5 I R5 I (lITl13A"f2-1"'" 
"",4260 "'''141111 BEQ , -4 
I'lk:l 4 262 "''''''0'''' lolL T IR5 IMPRDPERLY LOADED 

111""'114 CIC+l 

1'1"1'1"11 I1IM+1 
I nSf THAT po; IS PROPEIlI.'!' LOAOED BY THE HARK I~STRUCTIO~ reR .. - ., ALUES 

lor N elll~771 

i',,42". "'1"'7"'1 ~c"pr 
",,4<'1>6 "'1 ?71' 6 ~IIIC!!""" HOV _STKPTR.",P IINITIALllC THf STACK POI NTER 
1,.,44'''' ~t:>7~~ ~",4JC!" HOV _T\1H,R'I ILnArl R5 

1,.,42 '" ''''''/14\1 HAIlK 11 I ~'fll( No 11 

, ........................................................................ . 
"IINeTlON Hf';lIL Ts ",oU 

ItrHP .. PC.,?l1' T(t<4P 'U1440(,,·'l1 
,Pc .. R5 PC 'T11H 
I~P .. TEMP SF' I 'T114 h (2*U' 
,R5 .. (TEMPI Q5 I "T11 4 4 o (2*111 
,SF' .. TEMP02 SP I 'Tl14h(2-111.2 , ....................................................................... . 

~il~3"0 ",0~24" T114A, "lOP 
~..,~ J ('12 ('1(l!5~" t<40V RS;R0 I GrT CONTE'<TS Of R' 

"'.'~ j ~ 4 "'2~7,~5 ",,,4322 eMP (l'''·11·T114A,R5 I R'5 I (#Tl144.12-11111 
~. VI ~.110 "''''14'''1 REO • -4 
~it4J12 1"1:1"'0"''' HL T IR5 I HPROPERl Y LOAOEO 

"''''''11' C.C·1 
1'10~012 14111+1 

I TrST THAT RS IS PROPERLY LOAOEO BY THE HARK INSTRUCTION reR ALL VALUES 
lOr N 10-711 

Il kl 4J14 "'1"'7"1 scopr 
"I'4J16 :11:>7"6 ~111"'50" HOV _STKPTR, C;P 'INITPLllE TH£ STACK POINTER 
",o!4Jl2 "'1;>7f'~ ""433,, MOV 1H115A,R'5 'LCIAU R5 
, • .,4326 "''''6412 HARK 12 ,H4R\( N=12 

........................................................................... 
"UNCTION RE<;UL T<; ""12 • 
,TrMP .. PCO(?-121 1E"F' I 1IIT115h12-Ul 
,PC .. RS PC • .llTU5A 

HAlNI)[C-l1-0tKf'rl_8 11/4.,,11/411 HAlll( nSf 
IlCKIIOIl 

~~43111 i/l0"'2~" 
",.4,532 D!1"'!)~0 
flo! 4 J,~4 "'217~~ "'0 4354 
'~"~J40 ~"'14fll 
""'~J42 f110",,,:'I" 

"'illll116 
",00013 

f110~344 1'111'11"'1 
~,'4 J46 :01:>7:'16 1'100'0" 
P!IA ~ 05'12 "127P!!) ",,,4360 
['1",4356 "'''"413 

11,1. j~1Il ~i<1i112 Cib 

·• .. ·362 ~Hl!)~" 

"1'1 4 jll. ",n7"S ",,,4406 
PI"~,H0 ",014'~1 

"'".J72 "'''PI''?''' 
"''''''117 "'''(I'''; 

~'/ 4374 "'U7~l 
~I·C.P" ~1;>1~6 ~",0'PI" 
",l ~ 4"~ n~7~:> .1",441il 
".1 4 4"'6 "',',Hi. 

lSI' .. HI1P SP • rT11., .. I2-1l) 
Ik~ .. InH'" II~ • (#TII'IA'(2-t2) 
I ~f' .. H Mp.2 ~P • 'TU~4.(;?"1"1.2 , ....................................................................... . 
TU!U, 11101' 

"OV R~;fI'" ICrT C(1NT[~TS or R' 
eMP "."8t2.T11'A,R'5 I R'5 • (/lT115A.(2a121 If 
flEO ... 
HI. 'f IR., IMPR"PERLY LOADEO 

CIC.1 
H~M+1 

,TrST THA T Rt; IS PROPERl. Y LOADED BV THE MARK r NSTRUCT I ON r~R ALL VALUES 
,or N 1O-171 

SCOPE 
MOV _STKPTR,SP IHJITIALli!E THE STACK POINTER 
HO\l _TU64,R5 II.OAD R5 
MARK 13 IMARI( NI 13 

, ....................................................................... . 
1f11~(·11"·, 1I1';UL1<; luP 
I Tr ~1t •• ror;., ;'"1.\) 
,,,,~ .. ~'; 

, TlHt' 
• ,It tH" 
.. ft H~.; 

H,..,. _ 'T!tllhl;--ll) 
I"r • ITI".A 
~,.. • Ntltt.hU-t:t, 
k, _ (.TtI~AtC~.tj) 

~ p ." 1 I e A 0 ( ;1. ! .\ I .1 
. ••••••••••••••••••••••••••••••• *.e ...................................... . 

Tlt6AI NOl' 
MOV A5; II'" IG£T CONTENTS or R5 
CMP ",?olJ.T116". R5 I R~ I ,,,T116A-e2.13)11 
BEO ,04 
HL' ,1'5 IMPROPERLY LOAOEO 

cle.;. 
MeM 0 1 

I TF:ST TH;A T R5 IS PRcr(t~t. v 'O' :'AOEO 8'. l'k'. K !lI.o :WC1j c; rCR ALL v.u.uU 
lor N (01-771 

SCOPE 
HOV "STKPTR, SP IINITIALl1E THe STACI( POI "ITER 
"OV 'T11l4,1I5 'LOAD R5 
HAliK 14 , MARl( No 14 

, ........................................................................ . 
If IINt':rrO,· NI',UI l~ NI14 
IlfHI' • PCO("ol~) TP'P 0 1IT1\7AtI2-t4) 
Il'r .. R!> PC • 11ft! , • 

.. TI HP ~p • "'lt7 A,("o14) 
1''1 o,.T1t'A"(?14) ,I .. f· .. (TI MP, 

• TlH,'.2 !'.p • 'TlI11.(lol~)02 • 
I •••••••••••••••••••••••••••••• ae ••••••••••••••••••••••••••• It •••••••••••• 

. J I 



I ,~ --.-- .. ---=~ ..... - ----------------"-_._.-
I 

I 
"'Altv'l(C-11·0CK"D.S 11/4" 11/41 HARIC 'UT 
Del/iiOa 

MAeyu ~'62t 71- NOY-72 11'''2 'AC[ 3:'3" 

"'~"412 Pl1"""'" HOV "';11'" I en CONT(I;TS or R' 
""~ 414 ,,2:n.'!) "'14441 CHI' .'~.14.Tll1A,"!5 IR'!I - C,T117HI2.10411' 
,~" .. 4 tl'" 1'1114;111 IUO , +4 
",,,4422 "''''''..,'''1 HI.' IR' IMPROPf:RLY LOAO£O 

f: UA121 CIC+S 
"i/J I" 815 1411'1+1 

,TEST THAT R' IS PROP(RL.1f' LOAO(O BY THE HARI( INSTRUCTION reR AL.L VALUE' 
lor N 1i/J .. 77) 

(110"424 "1"71'11 scopp: 
i'k!"426 1'127<"6 "'005'" MOY 'STI(PTR,SP JlNITIALllE: THI: STACK POINTER PlI'!44J2 1'127"'5 81/14441 MOY 'Tu", •• R5 I LOAO R5 
0"'''436 Pil6415 MARK 15 HURl( NaU 

, ..................... ~ ...........................................•...... 
I rUNCTI 0 .. RESUL T5 N-15 • I TEMP .. PC+U-UI TEMP. nUI .. 12-UI 
.PC: .. A, Pc • nUIA 
ISP .. T[MI" ~P I IIT12U+U-15) 
,R, .. (TEHPI R5 • (1IIT12I"A' C 2-151 ,sp .. TEH'+2 51' • ITU0A+1~-1'1·2 , ......................................................................... 

I 11'111'440 ""1112"1 '12141 "0' "'16'4'2 "'1(11500 HOY A5; III 'Gn CONT[IiTS OF' A' l1Iil 44 044 1'1231"'5 "1/14472 CMP .n.1'.T12I1lA,R5 IR'5 I IIT12"'.12.1'1I' 
00'450 ""'14"'1 A[O · ... 4 . 
11104452 ",01110"'1 HI.' lA' I"PROP!:RL Y LOAD[D 

"'''''121 c-c+s. 
"""'IU6 H-H·i 

I T[ST THAT R5 IS PRePERL If' LeADED BV THE "ARI( I NSTRUCT I ON rcR ALL II ALUES 
,or N ,1,,77) 

00'45. 11111117(111 seopp: 
"'il .. 56 1'127:>6 111035"1 MOV 'STKPT~,SP 'INI TIALtlE: THe STACK POINTER 
00'4601 111127~~ 111044711 MOV n121A,R5 'L.OAO R5 "'''''466 1'11116416 HAAK 16 IHARI( ''''16 

, ........................................................................ 
'ru~.cTIO~.: RESULTS Alit' • I I T[MP .. PC"I :"161 T[MP nUlhI2-161 
,PC .. R' PC nU14 -IS. .. '£I1P C;P • .Tl?lA e I2oUI • 

I 
lA' .. 'TEMIII " • (.T1214'·(2*161 • ,5,. .. TEMP.a !'II' - 11121'*42-161-01 • t •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

;'Iid'.?0 "'1'124/1 UllA I NOP 
r""72 "111'5"" MOY R5;II" ICrT CONT(NTS or U 
';14414 ~2:n"5 ".,.524 CHP U2-16·U21A.n 1119 - C'T121.h12.UIH 
"id45"''' I'IH4i'<1 AEQ , +4 
11104502 1l1IJ1II01l!1IJ HI.T ,115 'MPROp£"lL" L.OADED 

UIl122 c-,,-t 

MAINO[C·11~OCKR6;.B 11/45.11/41 MAU fUT ",U;U1·~'2I 21-No,.n 17.-2 "AC[ 3:'1' 4:
1 

OCI<90B Ii 

"'''''17 .. -M·t 
IT[Sf THAT R5 IS P"OPEIIL.Y L.OAOEO BIf' THe "ARI( I"'STRUC T IOI'4 rCR AL.L. VALUES 
:or N :~"""; 

I 
l'IiI.,"4 "11171'11 sco"r 
1"04~MI 1"1""6 ~1l"'1'I1 HOY IISTICI'T".lp ,INITIALIZE THE SUCK POINTE" 
I'IVl"'H2 P0127~!> IIIIl 4 !>2I MOY "U2A.'" ILOAO '" ,",,,,.,16 l1li6417 "ARK 17 I .. AU N-17 

. ........................................................................ • I FUNCli ON "['IUdS ... 11 • 
1 Tl:MP .. PC.(~-17' TEMP. U122hI2-11, ,pc .. 115 PC 1 111224 
lSI' .. T[MP 51' • IT122h(2-111 
1115 .. 11[Mpl 115 • '-T122.*(t'-171 
ISP • TE"P+2 SP • n122hI2-17,+2 
t •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

"""520 1'101'12411 TU2A. NOP 
"'34522 I"lA,1'I0 MOY R5;R18 IGrT CONTENTS or R5 
1'I1!I·52" "2~7('15 11,,"556 CMP "'2-1 hT122A,R' ,R5 • In122A+12-17)" 
I'Ikl 4530 "'''14A1 8[0 ,+4 
"'0·5301 ",flJl'lI''''1 HI.' I A5 I HpIIOPfRL" LOADEO 

1'1111111123 C'C+l 
",iU2/il 1'1'"+1 

ITFST THAT '" IS PROPERLV L.OAO[O 9" THE MARK INSTRUCTION rCR ALL IIALUES 
lor 1'4 U~71) • 

"'Ql4'34 111111,1'11 SCOPI: 
1'0·,.\0 1'11 .. 7:116 1110""'''' MOY .STI(PTR.!P 1I~1'IALIi!E T~r. !lU~i( "OINT£" 
"~~'4j/ 1'11271'1' AIIO" HOV U123A,R' 'L.OAO A' 
1011/145 •• 111'421 MARIC 2111 IHARI( Ne2. 

i ••••••• 6 .............. 10 .......................... 6 ••••••••• , ••••••••• ~ •••• it. 

I 
I FUNCTlOI'4 R['1ULTS , .. 211 • ,rrMP • IIC'(:!-21!1, ,( .. p • ;TH3hU-21, 
1 .. R5 PC 1 'U23A 
I.·' .. TEMP c;p • n1?J"12-2~' 
I ;;~ .. lTEMP) 115 • ,·Tt23"(,-21111 
1 SP • TEMP.2 '!P • "123&+12121,·2 ......................................................................... 

I ~". 55O 1'101'124" H?3Al NOP 
~?4 !l'2 "'11'151'10 MOil R5;~'" .err CONT[~TS or A' 
~,~ 4 !J~,. "'2H~!1 :>t".6U CHI' "'?12".T12::1A,'" lA' 1 t,T1lJ •• IZI211117 

I 
~.1·5~0 P014:'11 [IItQ , .. 
~", 562 !'I IIJI'I ,""'" loCL T ,A5 IMpAOP[RLY LOAO[O 

1'I~"124 C·C·l , "lilUH M·"'·1 
I ',ST THAT R"l IS PROPERL.V LOAOtO BV THI: "'ARK 1'i5TRUCTION ~eR Al.L VALUES 

: ?o'f77 i '", I I';' ';~H4 1'O11'17~1 SCOPf 
:' .. '. 5"'0 ~1?7~6 '.~ til ~ 'JIIIIl MOV .ST~PT~, s~ 'PolITI'LI~! THE SHe\( POIN'ER 

I 1~'!l72 ~ 1 ~ 7 CI!;i r0.1l~1II ~ov tT12H,R5 'LO.O R5 

I 
. ':-;2.. .. 

I 
j 
li 
lit 



, HA'''I,(C.ll"OCKr,O.B 111~',l1/4il ""lit TUT 
OCIC&::Je . 

"1'I4bllll 9'ill'l 24 I 
~"'b~2 ~1"'5111 
~. ",4 bl'l4 "'2]7"15 00 4642 

''''61'' ril14"'1 
r~·b12 "''''''''''''' 

IIrIJ rlI 125 

III ""''' 22 

"£H614 1'111'17"'1 
~,." 616 "'1:>7"/) 1'101'1!""'" 
"1'467i1 "'l"HI~ ",,,~6.'rIJ 
1'111461' "'/II"4:.!~ 

~Wl·oJ0 1'!"",240 
"\"632 C'l~SI'!" 
?~46H 1"2:57115 I'JrlJ467<4 
:·"4/).,, C'rlJ14"1 
Pl04642 ",,,,,''HIll 

"""'126 

I'! "'" " 23 

""'4644 1"1"":>1 
~;l4646 ~1?n6 I'!0ilS"'" 
:';)46<;2 i"1?7~!) ",,,46",, 
V>l46.,6 rl<l,,423 

21 "URIC N:21 

J •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

l'IINClI0'l REC;ULTS "'021 • 
ITEMP .. PC-po2l) T[!'P • '~12~h!2-21) 
,PC .. R5 PC 0 'T12~A 
IS~ .. TEMP SP 0 .Tl?"!2-21) 
,I<"l .. IT£M~) "5 0 IfTI2'A.C;>o21l 
IS~ .. TEMP.2 SF' 0 'T1<'4A.1202i).2 , ......................................................................... . 
H?4A1 NO" 

MOY R5;RQI ,crr CONr["TS or R5 
CMP ~.2 ... 1·T124A.R5 ,R5 • 1'T12U.12.2ll" 
R(Q , .. 
I4L' IR5 II'1PROPERL Y LOlOtO 

c.c.s. 
MoM·1 

I T[ST THA T R~ IS PROPE~I.'t' LOAOED BY THE MARK INSTRUCTION reR ALL YAI.UE! ,0. N C"~77, 
scopr 
HOY ,SHPTR,'iP IpqTIALli'r THE SUCK POINTER 
HOV -rl2''i.I,.R'I ILnAO R5 
MAliK '12 'MAlll( "'*22 

J •••••••••••••••••••••••••••••••••••••••••••••••• ~ ••••••••••••••••••••••• 
,fUNCTION kl'iUU'i ",.22 
,TrMP" pc.{;o-n) 
It·c .. R~ 
lSI" .. TEMP 
,,,,, .. (1£1'11'1 

,SP .. TEMp.2 

T["''' •• TU',Ao/2.n, 
PC • '112',. 
SP • H1?,hIZ*UI 
115 • C-r125 •• C2.2ZI 
SP • n125 •• (2_22).2 

J •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

H25AI "'OP 
"'OV IlS;RI1! I eET CONTE'<rS or R5 
CMP ".2-22. Ti25 •• RS ,R5 • ("125A·12.22»1 
REQ , .. 
liLT ,R5 IMPROPERLY LOAOtO 

C.C·l 
lo4.thl 

, TEST THA T R5 IS PIlOP[RLV LOAD[D BV THE MARK INSTRUCTION reR A~L YALUES 
lor N 10·77) 

SCOPE: 
MOV 'STI<P~R. ~p , I'JjTIlLlH TH£ STACK pOINlER 
~OV .Tt2114,R!; 'LOAD R5 
MARl< 2.5 ''''AR~ ""23 

J ........................................................................ . 

IllINCTIOill flE~lJI.T~ ~.2J 
"rMr .. 'C.I;,.,,3) T(,"p •• T1;>6hl;>-.,31 
,I'C .. R~ f'e • 'T12&A 

MAIN'l[C.l1.0CKI'D:H 11/~~ill1/4" M.lA~ TEST 
OCKtt'B 

1'11<'4660 
,,;~ ~ 6;0,,, 

'·".66~ 
;'., ·0'1111 

""." 1;/ 

:,.,4674 
~~~676 

11~47i!2 
1I0!471'16 

lIill'!240 
C'll"l~1'I0 

OI"Hc', 
",;Ii ~~1 
(iil",.",ljj 

1'111'1",1 
C'1;>7"6 

1'11;>7"" 
",06424 

. '.,47U "'"~2." 
""'~1t2 I'Ill<~P" 
",4 114 ""I1~', M"'~7"" 
'.,cfji/l i",1HAl 
1.1~ III UI"'t'lWJ'''1I 

.- .~ ,. 1.14 
:',"] ;>t. 
":' ,.\~ 
",'·1 ,I~ 

:"1 ,,; , 1 

~l·' 1'(; 
J'll?' I~ ~ 

~"I\.~~ 

,SP .. T[Mp 51' • U126h12e23) 
I Ro; ~ IHMPI q5 • C-H26A+(2.231 
,SF' ~ T[Mp.2 SP #T126HI2023).2 
J ......................................................................... . 

T126"1 "lOP 
MOil 
rMP 
IIlO 
HL T 

CaC.\ 
MaH.1 

lUsT THAT Ro; 
lor N 1"·71) 

scopr 
HOII 
MOil 
MARK 

PS;IlC' 'CrT CONTEf\TS or R' 
.. :>a;>J.Tl1'6A.R' IR5 • IH1?6A.12e2311' 

,A' IMpJlOPfRl y 1.0AO[0 

IS pnOPE:RLY LOADED BY TH( MARK INSTRUcT ION rCR ALL VALUU 

,STKPTR. Sf' 
'T127A,R, 
24 

'INITIAUi!E THE STACK POINTER 
1 LOAD R, 
IMARK No 24 

, ........................................................................ . 
,fUNCT 10,. HE<;UL TS ",.24 • 
,TrMP .. pC-P.2", TEMP. tT127hI2-24) • 
,Pc ~ R5 PC • 'T127A • 
,SP ~ T[Mp !lP • 1T127hI2-2., 
,t;':l ~ ITEMP) '15 0 CIT12'A.C2-241 • 
,Sf' .. T[01p.2 51'. 'T127hI2-24,.2 • 
J •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

un. I NOP 
MOV 
eM" 
IUf) 
UL f 

r.·r.·1 
~1. M. , 

Jlf~T IliA! H', 
,Of N 111·17) 

!;COf'f 
I"OV 
HOV 
MARK 

/1.,;111", ,CfT CtlNTr"T!\ or R' 
.,; •• ;·~.Tl .. ,A.R' ,11'1 • I.Tl~1A.I ... 24))' .. ~ 

.STf(pTR.~P 

• T 1 JflA ,iiI) 
;>5 

II"'fTIAllH THE STACK POINT[R 
'LOA" t;5 
""'RK N.;>, 

, ....................................................................... . 
IfliNCTIO'J REo;ULTS ' ... 2' • 
ITFHP ~ PC.,2-2SI TE"'P • n1334.12.2!l1 
,Pr: .. R5 PC 0 IIT13"A 
,SP .. TEMp SP • IT13IilA.C2.25, 
IH'i .. (T[MP) '15 a 1'T13:1A.12-25) 
ISP .. T[MP.2 5P. n13;'hI2.;>5).2 
J •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

TUlUl NOP 



ICA!HOEC .. U .. OCIiHO.S H/45.ji/~i "",il fUT 
OC~H"H 

" .... ,., 
1'1'4,4 .. 
",H1'lj,l 
".,4,'>11 

~04 7'54 
"04156 
1"0'7"2 
;011014766 

I'I.U7111 
,.,~~. 712 
"',,47H 
,~.l'1i141 

"1i!!"~2 

1101''''''4 
"'i'J",,"b 
1'I"~012 

111"'''16 

1'10"";.>0 
1~1Il""7:l 
!>1l~e;>4 

!"p!~(1!~" 

1'11'032 

"1 ('1''''11 
I":tH''J 
"",4"1 
I'Iwt 1'1 II !'i6 

"1'"71111 
1'1171"6 
r127(>15 
,I(II64?6 

"'''''240 
IHt'!'I'I1ol 
",,,:0:-' 
All 14 III 
1'10111111'" 

"'0"'132 
l'liiU?7 

111917911 
"177:>'6 
!'Il;>7"'!! 
fl0t.427 

",O1'124" 
",1",':'115 

"'2'7~' 
"'''14(11 
1'1 Ii IHI "15 

.811133 

ill"U4 

1'101'1'''111 
01!!028 

"" '!I III 16 

.,;"'" ,e' T C"NTr~n or ""I 

.',11,.T1311"."I '"'' • I'Tt,'~H.1201'!lIt , .. 
C.Cot 
,,"H·1 

I Tr S T T IU T R., 
,or N (f~~171 

scopr 

IS P"OP[flLV LOAOEO BY TH£ "'ARt( It./STRUCT!ON reR ALL VALUES 

HOY 
I'OY 
HARK 

,STI<PTR. SP 
IIT1JU,R'5 
26 

IINtTlALlZE THI: STACK POINTER 
'lOA" 115 
,''lARK "1.26 

I················· .. ·································· .................. . 
,rUNcT ION R[SUL T5 N.26 • 
ITfMP .. PC.( ..... 6) TEMP' "131"(2026) 
,PC .. 115 PC • n1l1! 
,SP .. TEMP ~P • n1l1".12-2') ,R, .. OEHPI q!J' '.T13\".(;'>026) 
,SP .. TeHP.;? C;P I ITPlhI2.261.2 , ....................................................................... . 
l1HAI NOP 

HOY R'; Rt'! It.rr r.()NTOIT~ or II' 
CMP tn.;>bai13H,R!I i/1'i . i ~rl.li •• (2a2'1 i' 
8[Q .·4 
HL' ,R5 I I'IPf;rwr RL Y 1.0,,0(0 

CIOC-" 
.. • .. ·1 

, TrSl TH"T R'I t S PROP[ RI. Y LOAOeO 8'1' THI: "'ARK UIS TRUCT I ON rCR ALL VALUES 
lor N 11~771 

SCOP!: 
"'OV ,STKPTR, C;p 'IN) TI AlliE THI: STACK POI N'[R 
MOY 'T13?A,R, ILO,," R, 
MARK 27 'HARK N.27 

......................................................................... 
,FUNCTION R(SUI,. TS 
,TrMP .. PCal .. -27) 
,Pc .. R5 
!sP .. TEHP 
,R'I .. I TEHPI 
I SP .. T(MP.2 

TEI'P • 'T1~2h 12-27) 
PC •• TillA 
~p • Hll?h(2·"'1 
R~ • (IU;p"al?27) 
o;p "13 .... 12.;>11.2 

I· .. •••••••• •• ••••• •• • .................................................... . 

T1J2AI wo" 
"'OY Ro;;A", II,' T CONHIliTS or A' 
CHP "';>_;>7 a T132",R'I IR'I I I *Tll;,>A-12_2711J 
R[O • ·4 
MI.' lA' I HPIIOP£i:IL Y LOAOEO 

C.C·l 

HAI,,"I[C·11-0CKRO_B 11/4',11/4111 IHF!I( TEST 
DCMe"!:! 

rl1~ilH IIIl~11"1 

"'111~ ""~ "'" 1"11 1'!!!"'1I~' 
(l"'~;H" "'1;>'~' 1'10'1i'1l 
~1t~IoI~b l'liiltl430 

~0~"5111 "1111'124111 
~",5"'i2 1"1"5910 
"'0~~5" P'231t'!5 910513. 
P'I!S060 PIil 14(11 1 

"'''''''62 """,elite 

1'1""'1304 
I'! 8 1'1 II 31 

"111"0"4 11111117 t'll 

"""I'! "II I'i :>,(\C\ IIIU'''. 
"'"~111 " I~ \;t 1 ''J 1IIj,l'l\fI, 
1111"1110 1'1111'·01 

"'il~ 1 Pl0 1'01'1240 
'~;151 :'12 "1~5:>0 
~ot.51 (;14 ,,2H,'5 ~,,5162 
I>!~ 110 11014i'1 
~"~112 1'10"'{6:"0 

1'11""1 1, 
""!'I,! 12 

",,~ 11 4 "1!~ "., 1 
r',' ~ ! ~ A !t ! ~"1 ~ ~ ~ ~!A '" t~ II! 
'.I~ 1 i' !l ~ ,,'') '1,,"11,'. 

"'.Hot 
,ff',T TtUT H'l I~ PROPERLY LOAOrO IU TH[ ~AAK 11ISTHUCTION reF! ALL VALVE! 
10' N '0~71) 

"COfir 
!s,~,.'!"~,; t:~ 

'TtlH,H'\ 
n 

:!~:!"':!i_:lr ~~,f r;~AC~ P'O:N';:-f: 
'LOAn II, 
'MARI( N.~0 

I' ••••••••••••••••••••••••••••••••••••••••••••••••••••••• l.tI ••••••••••••• 
,FIINCTION R[<I;ULTS 1.,.3:'1 
,TCHI' • PC.,'.JIIII 'P'P • npJAoC2.ll'l) 
,pc .. Rs PC • H13JiI 
,SP .. T[HP SP • 'T13JA.12-3111) 
IR~ .. ITEHP) R5. (lTtl3A'(2.30) 
ISP .. T[HP.2 SP. Ul33l+'2*31l).2 _ , ........................................................................ . 
T llJA I WOP 

HOY Q5;R. ,err CONTENTS or R' 
CHP ..... 30·1133A,R5 I R5 • I.T1JlA*12_Je,17 
8EO • *4 
HI.' ,R' I MPROPfRl Y LOAO[D 

c.c·t 
H'H., 

, TrST THAT R'S IS PIIIOP[Rl.Y LOADfO BY TH£ "'A"M INSTRUCTION rCR ALL V'LUrs ,or N lil-H) 
'Ico,r 
"OY ~~'""T","I' , PIIT,Alllr T~r ~tACI( I'Oh11r" 
"!III 'T\HA,~'1 H.rIAO Ii!! 
HANK H 'lliMN No,lt 

........................................... , ............................. . 
,fIJNr.TIIl'l RE'iULT!I ".J\ 
, IfMl' 
I PC 
JI).., 
II~ 

I ~p 

"" f!Ca,?-Jli 
~ 1'5 
.. TEHP 
.. (TEMP I 
.. TEMP.2 

Hf<" io iT1~~h(2 •• Hj 
fOe • MT134A 
~" • ,Tl34hC2_;"! 
115 • 1'T13.A.("':'~ j 

SP • *T1H U I2_Jll" 
J ••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 1 •••••••••••••• 

Tl~HI 1II0P 
MOY 
CHP 
REO 
~I. T 

CIC.! 
"!1M. t 

, Ti'S T TioUT "''> 
PH !I 1"-11) 

~ctlf'r 
~~ ~ \! 

110'1 

R5;RPI ,Crt COIIITEPITS OF' R' 
1I'2131·T13 4A,R5 ,R5' (.Tl34 .. 12.31)17 

.·;~r:rTf"~~r 

,!, "I\A ,Ii'! 
iI\i':~~_i:r "'~.r "',~ACi"~ f01F./rrn 
'lnA() H~ 



(" 

( 

( 
~-

HAI,.'H:t.U-OClCfHi.Q U/H.U/4, 'U". fUT 
OCKfj/l1j 

1";,\'130 ... 01'124' 
~~'lJ2 1'111'151'10 
"''''~134 ",2;'7:'15 09'214 
r~"!>14" ""141'11 
1105142 1'10"'0011 

"''''''136 
('101'1"33 

"~'I1'" P'1A71'11 
"""146 "'1~7t'16 ~"n",. 
\ • .,~ 1 'lil ,oInt" ",,'UII !1", 1 '1. ""'~4U 

~<l~16" ""1'124" 
~?!l162 111"'5"''' 
~OJ~164 I"2:17?15 A,,5246 
r'J~17" 1'014"1 
?"~172 I"i<l"'''~'' 

Qli!Qll37 
t'l0t'11olJ4 

I'''~ 174 "11'17!'11 
"l'~ 1 16 (111;>7"16 

". 115 I'! II "". ~I" "1::> 7 ,~, 005211 
t'ol5~\H) 1·06~.H 

32 

J ........................................................................ . 

'rlJl~CTJON R(<;UL TO; "'ol~ • 
,TrMP .. PC6(".J21 TE"P • nl~5hI2.;HI 
,PC .. 115 PC • "135l • 
,S!> .. TEHP ~P • ilTl:55lo12-321 • 
,~5 .. (TEHP) RS. IfT135".12-32) 
,SP .. T(HP.2 5P. '1135 .. 12-321.2 
J •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

T1354, NOP 
HOY Q5;A('I ,en CONTEN T5 OF" R' 
CMP ~'2-32.T135.,R' IR5. 111135 •• (2032))1 
BEO " ·4 
HLT ,RS I HPROPERL 'I' LOAD£D 

C·C·l 
HSH to 1 

1 TrsT THAT R~ IS PROPERLY LOlOEO BY THE "'ARI( INSTRUCTION reR ALL VALUE!I 
10F" N 10 .. 71) 

5copr 
HOY .t;TI<"TR,!lP 'I~JI Tp.L1 n THr STACK POINTER 
HOY 'Tt.".A,H" 'LnA" A, 
H'"I( 3J ,,,,AII~ N-Jl 

, ........................................................................ 6 

,fllNCTION H('WI fS Nell • 
'Hi'll' .. PC./;>-.!J) T[fo'," • ,TP6AoI2-U) 
,PC .. R!> PC e 11136& 
,S," .. TEMP !,P • nlJ6hI2.3J) 
,R' .. /TEMpl R5 e /'1136 •• 12-33) 
,SP .. TEHP.2 5P. 'T136h/2_33,.2 
J ........................................................................ . 

T136A. NOP 
HOY R5;R" ,en CONTENTS Of' RS 
C"'P ,,'2-33.U36A.R' ,R5 e II1136A.12.33)17 
AEQ ,.4 
HL T IR5 I HPROPE:RL Y LOA OED 

C-C.i 
"'_Hot 

'US T THA T R" IS PROPEAl. lOADrO BY TH[ ""RI( I'ISTRUCTION rt'R ALL V'LUr! 
lor N c 0"77) 

scnpr 
HOV M" T K fl T II, ~ P Ilf;!T1A1 J1£ THr "TACK POIN1£R 
HOV 'Ti"?A,II~ I L 0 ~ '1 N., 
'"Ailt( H 'l'Ilk~ 1'4034 

I···················· ................................................... . 
,Fu,"CTIOIll Rt'5UL, T9 ",.J4 -
,TrHP .. PC.12.34) TEMP e ,T13'4012 0 34) • 
,PC .. R, PC • n13H 

HAIr./~(C·ll .. 0CI<110;.8 111",,11/411 'URI( TEST 
DCICIID8 

"1'~;>10 1l0!'1241 
l',,~ 212 ",1:'51'1" 
'~'121 >4 I"2~7~5 111.530" 
~"~"?io! "'''14''1 
~i<l!l222 l'lio! " i/l11l" 

"''''''141 
"""'il3' 

~ll~224 1"1~7"1 
r~'.I2;>6 t"127A6 0","'501!! 
~,,~ 232 1'11;>71'15 9052411 
"kl~236 t'l06435 

!lU"ij ''''51 ~~~Z40 

""~O!H' ('01 !'!l1'!0 
~.,·,.,4 4 ~~,"l'5 ~""jJl;z 

... " 01"" "'~t 4~1 
~.l~i1')Z tll"1'10:>111 

?i I:' rt , .. ~, 

',I t:' ~; ~;~ 

""~2'54 1'l11'!7"1 
:"'·2'16 ~1:>P6 A01'1~1'I" 
:. ?~2"" r'l;>7~~ BQI~270 
1'~~2~1\ ""1\. '6 

.. TEMP 

.. IffHP) 
• t[HP.2 

o .T1'H. (?-341 
o ('T\",7".(;> • .l4) 
o '"1,"A.(2oJ4).2 . , ........................................................................ . 

un •• IIIOP 
HOY R5;RI" ,GrT CONT[fIoTS OF' R' 
CHP ",?oHoU37A,R' I ~~ • (.fU J 7AoI2.J4111 
R[Q , ." 
HL" I R' ll'lPRI'lPERLV LOADED 

C·C·1 
"'. 14 °1 

IfF'ST TH" T R' IS PROPERLY LO"OED B¥ THE MARl( INSTRUCTION rCR AL.L VALUES 
,Of' N '''-77) 

ScOpr 
MOV 'ST~PTR.SP 'l"ITIALltE THE STACK POINTER 
HOY tlT14111" I R, 'LOAD R5 
",.RK 35 'MARl( N:J5 

, .......................................................................• 
,IIINCTla" J.l1.~ULTC; "'03' 
,TIM" .. "C.(?oJ', 
I Pr. .. '" 
I~" • TtHP 

Trfo1p 0 1114""(2_3"1 
rr. • 'T14U '," o. 1141H. ( ... J') 

"I') .. (TrHI'1 
,!ll' .. TI Hp.;r 

II!; 0 (.Tl4!'1A.I".l~) 

~p • "1';l/Ih(ZoJ'I.2 • • , .......................................................................• 
114.141 ND!' 

HDV R~ :R~ I CrT CONT(l\'TS or R' CliP ",;>035. T14('!A. R'5 'R~ 0 (H1 4;,..C20J'llt 
AlO , ·4 
HL' ,R' IMPROPERU' LOADEO 

C-C.t 
101·""1 

, TrST THAT R<; IS PROPERI. v LOADED B'f THE HARI( I~STRUCTION rCR ALL VALU[S ,or N C 0·771 
Scopr 
HOV ",STKPTR,SP 11'IIITJAL/1E THE STACK POINTER 
'"OY 'T1414.H' , LOAD R5 
H"RI( J6 I HAR~ '1.36 

, ••••••••••••••••••••••••••••••••••••••• 1.1 •••••••••••••••••••••••••••••• 

"tlN!"T IUN III ';U( Te; ,...j", 

ITII'II' • pr.'U.,\(\) T,,"P 0 "141.0/:/_361 
," (' ~,,~ r't •• T 1 .; tA ,!>,' .. 'IMP 'II' 0 'T14IhU.J61 
,H,) .. ITIM,., .. ~ 0 '.lH1A'(;'.~1I1 _ 
I~I' ~ TlMI,.J ',I' 0 '11';\4.1'-,16)., • 
, ••••••••••••••••••••• If ••••••••••••••••••••••••••••••••••••••••••••• 11 •••• 



HAI',"[C·ll~OCI(r<D;'9 11/4',1\/41 HARl( TtST 
ccw!J,e "ACYll','611 21."'Y-72 171'2 PACE 3,";. •• 

:~~"272 

''''2'4 
~"·.P~ 
"""J<" 

1'10'.1..,1'14 
~.~!I J ~6 
r''''~Jlil 
"'0!!JU 

"Cl'3;;>i1 
"':.l'lJ?2 
"Jl!l.l;> 4 
V"'l H' 
:1,,'1.1,'2 

"'''''JH 
N~J'{) 
•• .. ~J42 
:lJl~ 346 

1""'30;" 
>'1.'.5'52 
1l\!'3Jt;4 
'\!'iJ"i<l 

""'J,,2 

"'l!O''''' 
~2:O'" 
1"",41111 
PO~III"!'I. 

,,'U'14;t 
"'''!'!fIn 

1'111117"'1 
Pl?1f<'tI 

IIU''''' 1'1", .. 37 

"0"24111 
1'111'5"''' 
"'2n'~ 
l'Iil1411 
1''''1'101111 

v;~il14 J 
".""4" 

1'111",(111 
(lIl?7f'O 
P11?1l~ 

I"1il644'" 

Pl0P1240 
I"1015 C1 0 
"2:17"'5 
1"1114:"11 
PliljlliII~'" 

"""141 

"I'!IJU 

""1'1''''. 
"'1~J2IIJ 

015416 

"'"I1~ill/J 
0116""'" 

:>1,,54'0 

I Tr~ I 
lOr " 

"'OY 
CM" 
fit 0 
Ill' 

r..CoS 
"'!1M., 

TIfA' R'I 
\15"11) 

Scopr 
"OV 
MOV 
MARl( 

"';R(l! ICtT CO"lT[qS or R5 
....... 16.T1H'.R' lA' • (.1141 .. 12_36117 
•• 4 

,R'I I "'''HIlI'rlll Y LOAO[O 

15 f'fI(lft(tlI.V Lo.oro In ffoll MAliK t"iS!HUClJM' rCfl Al.L VALun 

.ST'i"TR. 'iP 

.rt4a,H~ 
37 

ii"iqALiil rM( STAC/( POINTER 
'LOAO "'.I 
IHARI( 'h31 

, ....................................................................... . 
,FUNCTION RE<;UL TS luJ1 • 
ITrHP .. PC.(?J71 ~EHP • nl'",HI2_J71 
,Pc "115 PC • 'n'2' 
ISP .. TEHP t;P _ nl~2hl"'-3') 
IR',; .. (TEHP) R,. ('U4:>AO/2-17) 
,SP .. TEMp.2 SP. 1IT142Ao!2-3 1 ,.2 ............................................................................ 
T142A I NOP 

MOV R5;RI'I ler T CO'lT["T!'l or R' 
CHP "';;>*37.Tt424.R5 IRS - ('Q42h'2_J"" 
flED • *4 
HL.T IR~ !HPRr;PFRl y LOAOEO 

e.cot 
M'H·l 

JfrST 'IlAT R'J 1'1 PHOpr.ltlV LOAoro BV rH( ",,,RK INSTAUCTltlN rCA 'LL V"LU[S ,0' N ""771 
"lCOP[ 
MOV .sn,Pffl, 'IP II'JlT!ALlU THF 5TACI( POINT[R 
'10V "14:IA.Ho; 'LOAO R5 
MARK 40 'M'RK ""40 

,····.·· •••••• @-.' •• e .. 4 '!'ge ••••••• I1 ........................................ . 

IFI'NCT ION HESUL TS ~ ... 4Il • 
ITrHP .. PC o !;>a40) TEMP 0 H143hf2.411 
IPC ~!'!!; PC • ,Tlol3A 
ISP .. TEHp SP • n143"'2_4111) 
,Ro; .. (TE"'P) RIj. (aT143Ao(2*4", _ 
,SP .. TEMp.;! ~P. #'1&.3h(2.4~1'2 • 
J •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

1143"1 NOP 
HOV 
CMP 
R[O 
1041.' 

e-e·t 

"5;PI" IGfT CONTE"TS or R5 
"';>.4"-H4JA,R'5 ,R5 • '*T14;U+(Z .. 411)1 
, ~4 

lA' IMPAtlprRI'f lOADED 

"'AlIoj'l(C·ll·0CknO_II 1\,45,11/411 HARK T£ST 
DCJ(B'lS MAe'l'U.~U' n-NDyi,12 11142 "AG[ 3,";.43 

"'" 364 
:>~, HCI 
r"'~J12 
i'..,~ 370 

"'''''4~i! 
:>',/1"41'2 
"'kl'l4~4 
?0'410 
1'111'412 

'~~"414 
:'01~ 41 () 
,'~~4;>:I 

""~4"6 

:' il 4 J0 
~~ 4~2 
;',' 434 
~11 440 
~il H2 

'.".44 
." 4 ~ ~ 
"1-4"- .. ' 

"'''I'II!I41 

"11'1'''1 
"1?7 ~6 "'''''''''0 
("127:>15 ",,,!>4011 
""6441 

"1"1'124" 
1'1105"''' 
tl2371'5 ",,,'51!l2 
1'1014"'1 

PI "111 ""''' 

"'0"'145 
I'I0!!II42 

(111'7"'1 
iJll:»];16 t'l11I"'"'' C'l1?]rl!l i'''~4l' 
",16"4"2 

111""'241.1 
"'1'15~" 
~217"5 I'f055H 
1'1"141'11 
"'0"0"11 

"''''''146 
DI"~"~3 

(111 <~ 7 <'1 
~ 1,' 7 ,~ l'I"lI1~.;" 
(~ 1 .' ) ~ - '. "11"411. 

H.H+\ 
,T[ST THAT R':I 
,or N 1"-77', 

c:co~r 
MOV 
MO\l 
HAliK 

IS PPOPER!.V LOADED 9'( TH[ "A"~ INSTRUCTION reR ALL VALUES 

,STHPT". SP 
1Tt44A,R5 
41 

IINITf"LI?E THE SUCt( POINTER 
IlOAO R5 
'HARI( N.41 

, ..................................................................... " .. 
,rUNCT ION R['ilJl T'i ",.41 • 
ITrMP • PC+(;'-Hl T£I"P • n1 44h(2_411 
,pc .. R5 PC 0 IIT1HA 
,S" .. T[MP 'IP 0 1T1Hh!2_41) 
11<'1 .. I Tf,..l') ,,~. '-T14 4",,,.411 
,s,. ~ T[HP_2 sP. 1T144hI2-'41,+2 
J •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

T1444 1 NOP 
HOV R5;II0 I CrT CONTE" TS or R' 
CHP "'2*41·T1,,4111,R' 'R5 • (nlH"*C2*411)t 
REO •• 4 
HL' ,R5 I MPROP[RL 'f L04DEO 

C·C01 
HI"'+1 

,T£ST THAT R'I IS PROPERl.Y LOADED 9" THE MARK INSTRUCTION reI! ALL VALUES 
,or N 10 .. 77, 

SCtlP( 
MOV .STKPTR.!ip IINITIAUlE THf SUCK POINT[R 
HOV 1IIT14~U.I1!1 'L(\AO R, 
HA"I( 42 I MARl( N.'2 

J •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
~f!!N{~!!ON !t( I..U~ r-: "ii4i! 

,HM" • '"C*(;>*421 
I f'r. ~ All 
,:;p .. T[HP 
'k'l .. (TEM") 
• S," .. TEMP.2 

Tp" •• ,T145h l;i-d, 
PC • U14,. 
~p • ,T1 45"(20421 
~~ - (. T1""'. U •• 421 
c;p • Hl~5hI2.421.2 

J .......................... I' •••••••••••••• I ••••••••••••••••••••••••••• , ••• 

T145AI "401' 
HOV "5; RI'! IcrT CC~T[qS cr R5 
CHP .'".4"'*Tt45A.R'5 ,R'5 1 (,T145.-12_42»1 
AEO , ... 
lolL T IR5 ,,,,PROPERLY LOAO[D 

c.e.! 
"'""'_1 

'IrST THAT fir; IS PIlOJ'ERl.Y LOAOr.O BV T~E .... RK I"ISHWCT!o'l rep AlL VALUES ,or 'I (O-771 
t;r~~r 

~OV .SfM"TH. ~" 'l'!I T1Alln' T~r ~UCM Pr)!Nf[R 
~Oy 'T I.". I flO, , L 1'1 A 0 rl~; 

C:
il 

il 

C,,:-
,I 

,I 

(' 

-~! 
i~ 

I 

I 
I 
I 

I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 
>Ii. 

; 



( 

( 

H, 'lrn[C .. 11.0CKRO.1:I 11 145, 11/4. "'AIC TtSf 
DCKIiOb 

l'!~H!'>1'I PI"Pl2·. 
:''''~ 4 'I" [!Il"""'" 
~,~ -: .- I," 1""'1190, """66 :.~ .. 411' ,'''! .1'11 
(,4~~41~ ...... .., .... 

"""141 "",,,.4 .. 

;'iII~4H ~1P17f11 
t"1~4 711 1"1'7"6 ",,,,0500 
f',,~ ~'\2 ",1;>7"5 ",,,5510 
r-'''5:l6 11106444 

.. ~~51i1 1'0t1124" 
""'~\2 1'1",,11'0 
i'~~~ \4 :02.17 ~, ",,,562111 
~~~'l?'" ~"t4011 
:~~~';>2 til""'''''''' 

,,"!it'l15" 

""1'104' 

"~l~5?4 "lMPl1 
".·~~16 "'1;17~6 ",,"51l0 
:.,,~~ 12 ",1:>7"1, "/!!l540 

""~'HI 1!"~"'5 

.......................................................................... 
I FlI~CT I 0>.1 RESUL TS ".4J • 
ITEMP .. PC.I,,-~31 '(MF' • 1T146h12e43, 
,PC .. R5 PC • ITl'6& 
,SP .. TEMP SF' • 1T146At12e43, 
,Ro; .. ITEMP) R5. 1'T14(,A·12.431 
,SF' .. TEMP.2 SP - .T146 .. 12-4J)·2 , ........................................................................ . 
nUl, NOP 

"'OV R,; 'UI ,CrT CONTEIOTS OF" R' 
eMF' ... ;>.4.\.114" •• RI\ , R~ 0 1'114I\AoI2 •• 311, 
fll Q .... 
HL' 1111'1 !H"il",'r'll Y LOAnED 

r..c.t 
H_H.\ 

, If 5 T THA T If'> l:i "AOPEkl V LO~DfD BV THr MAHK INSriweTloN Hfl ALL V A L Ul5 
, Of" N 1'1.77) 

SCOPf 
110'1 ,STIIPTR. SP 'INITIALllE THI: SlACK POINTER 
110'1 IIU474,R5 ILrlAO R5 
I1ARK 44 'MARK "1.44 

, .................................. '" ..................................... . 
,FUNCTION RESUL T5 
Jlf.MP .. PC.I;>.441 
,PC .. R!) 
,5" .. TEMp 
IRS .. I TEHP) 
IS" .. TEMp.2 

TEMP. ,T147hI2.44, 
PC • nl47~ 

SP • #T147hI2-H) 
115 • 1~T147A.C2.441 
SP • n1 4 7h(2-441.2 , ....................................................................... . 

T147A, NO" 
MOV R,;RPI 'GfT CONTENTS or R' 
CMP 1I,:;>." •• T147A.R5 I R~ . I.Tt.] .. 1;>64.))' 
REO •• 4 
HLT ,R' I'1PROP£RLY 1.0AO(0 

e-c·t 
'hH·1 

, TrST THA T R':> IS PROPERLY LO_OrO BY THf "ARK I"-ISTRUCTION reR ALL VALUES 
, or N (0~711 

seOPE 
HOY .STI("TR. SI' IIr.JITI'LIU THE STACK JOINTER 
MOY 'T1~IH.R~ I L.OAI) R5 
HARK "', 'MARK "1=45 

J ........................................................................ . 

,fU",CTIOt./ H(SUL T'i ~.45 • 
11(111' • PCtl" •• ') T[~P , 'T150hI2-45) • 
IPC .. RS PC • ITl'U 

MAINl)lC~11.0eKAO-B 11/45.11/.", M4Rj( nSf 
OCKtlr')H 

!"i'~540 
1\.l~5.2 

~"~!)44 
1'~~550 
",,,5552 

:-""'''4 
"I'~~'1~ 
(~ ~~ to; .. ,. ~ 

""'I 'H, II 

~"~57" 
~~~572 
p .. ~574 

;> .. ~bIH' 
el,-'b rl2 

~,,~ (,,\4 
;,~ • ., 0.1 fJ 
(11°111, J 

" •. ~~ III 

PH"~24" 
r,11"5~0 
",2;,7?l5 
:O~14"'1 
1'0cllill'l0 

('!1 '11 "'1 
,., l ~I II' fJ 

~1;' 'I"~ 
C'!1I"446 

"""24<1 
!11"5"''' 
~2.n"5 

"'''14'''1 
"'IaPl~"'~ 

r1~"t, 1 ~~ 
~~,"0; 1 

"1:·,'·11 
IlIl '., '0 
"1.' I.'~ 
i'I"1l 4 4' 

""I'~"''' ~1"~"1I 

,S" • T[I1P • 111'>0 .. 12··" 
IRS ~ (T(I1P) • ('T15~A·(2."51 
lSI' .. T(MP.;> 1 "1~"hI2.4').2 
J .................................... ~ •• * •••••••••••••• ••••••••••••••••••• 

Tl'''''' NO" "OV 
eMP 
AEQ 
HL' 

c.e+1 
HoM+1 

,TrST THAT Ro; 
,or N 10-77) 

oIIcnpr 
"OV 
"'(JY 
MAMK 

R5;R'" lerr CONTENTS DF" R5 
".2.45.U5" .... R5 IRS • CIT15;u+e2 ... 51)t ... 

IRS IMPROPERLY LOADED 

IS PPOPERLV LOADlD BV THE: ~A"K INSTRUCTION reR ALL VAL.UE! 

II"". 1M. "T",~" 
"11'l1.,"~ 
46 

,INIQALlIt Hi[ 'lUCK PDINH" 
I L"AI'l II, 
IM',tW 11/-4" 

, ......................................... - ••••• II ••••••• • ••••••• • •••••••••••• 

HI/NerIU" "l~ULrs ",.40 • 
/ffMP .. P(;.,;>.4'" T(I"P • 'Uo;lHI2.461 
I~C .. R':i PC • 'Tt51A 
,SP .. T[MP 'iP - IHl'ilh(2 •• 61 
,R'i ~ er(I1P) R!) 1 'MT1~1A.I;>-46) 
,SP .. TEMP.2 ~p 0 U15U.C2e46,.2 
J ........................................................................ . 

Tl11AI NOP 
MOV 
eMP 
BEO 
HL T 

c-e-! 
I1IM·t 

JTfST THAT R'i 
lor N Ikl-77, 

~co ... r 
HOY 
"DV 
HARK 

R5;R0 'GET CO~TENTS OF' R5 
1I'2.46+T15u,R5 IR5 • I.T151A+12e46))f 

.~T~"TH,'i" 

., T 1 ~?A. 1<'1 

41 

'R5 I MPROPERL 'I' LOADED 

'I'I! ~!l\ ~ if tllr STACK POINTr R 
Il nA!1 I', 
'MAli" ~. 4 7 

, ............................................................................ . 
"If,~['!lO'1 II'-·ULT'. N.4" 
It, HI' .. I'Co,,_47) y[ M,' • • Tl ., IA. , :? 4 1 1 ,,'r .. H, I'C • 'n"~A 
,~I' .. TlI1P ~p *T1",}A.1264') 
,k'> .. C HI1'" /I~ • C *Tl~?A. 1;>.01 
,!:II' ~ TEI1P-2 ~p 1 .Tl'>2A.I?47)<;> , ....................................................................... . 
T152A1 NOl' 

:---) 



"Af',"[C·l1·1l1"~llr)_1I 11/41}'1114" 
nC~""JI 

",.16~; :.­

~t-'c .. " 
,'\"10 \~ 

I'il~ 6 "" 

;'0~6:H 

"~~b~6 
I';!~642 

"05646 

"1l~6"iol 
'l1~b"2 
""~6'>4 
"~~O6" 
~tIJ'5t.6i1 

I'IJ'5664 
"'~~66b 
"'~'t.7Z 
rt:l'676 

""''''PIll ",1'171'<' 
r~~'~4 
"'," 71>l 
~1!'712 

1'1,0,)1". 
.. ~ ,\1,', 
,'''14,'1 
PI if fl'1I "''' 

1'1111'11',;5 
A01'111J511 

1'11'1''''1 

"1I~n6 

"1;17"6 PeI'J5es 
1'12711'5 1"056511 

"'''64'''' 

"'''''':14" (Ill"""''' 
"' .. , 7~~ 
"11114111 

""",,"'.., 
, ... 'flll"" 
!'I!!I!'l!!!!!! 

~lA7:'tl 
(IIl?7l"b 
"'1?7i"~ 

"''''6451 

1'1""'241 
"Il11!1"M 

~0"l'7" 

!-'Ie"'5P'1II 
"'0'7~e 

~2U') "'060;>2 
1"111'41>1 

1'0"''''''''''''' 
"111'1155 

~A~~ "lIT " .. CfU· •• 711i u.~"V.77 t1,4~ "."r 3.46 

, TrST 
,or N 

P'lOV 
c",. 
B[O 
Hlf 

C·C·l 
1'1014·1 

THAT Ae; 
(0-77) 

SCOPE 
HOV 
MOV 
HARK 

"", ~(. If.r' en.,!! "TS 0,. H!I 
... ;1.4'.lu .... I1' ,"" • 1.'\"2A>I2047I" .·4 

Ill!! IHPROPlALV lOADED 

IS PROPEl'lL" LOAO!:O BV THe: "ARK INSTRUCTION rCR ALL VALUts 

,STKPTR, sp 
JlTi5JA,R5 
50 

I INITIALIZE: THE STACK POINYrR 
ILOAD !'is -
'HARI( Na,S 

, ........................................................................ . 
IFLJ"ICTIO"l IIE~ULTS , ... 50 • 
JTr"p .. PC.(".'50) TfMP • 11153h(2.51) 
,PC .. A5 PC I 1T1'JA 
.SP .. T[H,. .,p I n15Jh(2.51) 
IA'I .. (TEI1") I'I!>. /.U!oJA"U.'8) 
IS,. .. TtHPo" ',P. *Q'!:!U(2-51!,.2 .. " ...................................................................... . 
Tl!lJ4, NOP 

HOV R";"", ,Cfr CO"lT[NTS or A' 
CMI' '!'''?'ifb.Tl~lA.R' IRIi • C.Tl'JA.IZ.'.", 
11[0 · .. 
Hl' I A' I H"ROP[RL V LOAoeo 

c.C·t 
"""'.\ 

.frST THU R'5 IS PAOPERl.Y lOAO[O BY THE MARK INSTRUCTiON rCR ALl. VALUES ,or N "'~77, 
scopr 
"OV 'STMPTR, SP lI"IITI4LIi!E THI:: STACI( POINTER HOY Illli5.A,R5 'LOAD A5 HARI( 51 'HARK N.51 

I •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
IF""NCT/O., RESULTS N-51 • 
,TrI1P .. PC.(:>.51) TEMP I I' T154"(2.51) 
,Pc .. R5 PC I 'T15H 
!SP .. n!'!!> :,;p • JIIfl~4HI2.511 
,R'5 .. ITCHP) 1'15. /.T15 44-/2.5\1 
,S" .. TEHP.2 sP. I'Tl~4h/2.5".2 
'· .. •••••••• ••••••• ~~.~ •• ~e!!o.lo •••••••••••••••••••••••• •••••••••••••••••• 

Tl'lH, NO" 
"0\1 
CHP 
"EO 
14\.' 

c.e-s 

Aj;A('I ,r.. T CO'IT! Nf~ or R' 
"';>e''i1'Tl~~''.R' ,F/Oj I (-h'H. / ... )\)" . +. 

,R5 I HPROP£ liLY LOAOEO 

.. 
HAIN'1[C-l1·DCKAO~B 11/ 4 5,11/41 PUFlI( T[Sf 
OCKB,)U 

HACY 11', 620 n.NOy.n 171'2 PACE 3:'" 

1'111'10111'2 

!"~"!.... !"l!"Y~l 
:~,,~ 716 
~ .. ~772 
'~0!ln6 

1'10'730 
~k'''l732 
1'!0~7J' 
11!0~741i1 
00'7.2 

"'1/l~'44 
~I;,~ '~I\ 
I'''' !I I':>" 
i'!1/l~ '''0 

"0" ... 0 
fI.!I~ 7"'2 
~f'~'f>. 
""~770 
~;!~772 

;- .~ ~ 1 " .; 
" ,1 ~ 1 '1'1 
~. " ~ i6 I' :J 

Pi ;>71"6 
(111:>71') 
(110/\4'12 

"'.1124. 
1'1 1fl5 1'1 iii 
:02371'15 
1'1"14"'1 
00 "'t'I Q!S 

0"1'1156 
","","'3 

1'11,.''''1 
('111"" 
1'11:111'1) 

1111144'13 

(110~2"1 

1'1 1I''5r " 0 
pt2~7~:S 

""14"1 
PI ill "'" "'0 

~ilMl '17 
"'0~~'\4 

: 1 r= i ~ 1 
II 1 ~, I ··6 
'~1 I' . ~ 

.1111'''51'1' 
PlI~:17 Jill 

13,,60" 

"''''"~''. 111","6' 

Cl 061 1116 

"""''Jill 
1't.1""',., 

14114., 
.TrST THAT R'I IS PROPEALY LOAOrO 8'1' "'I( M.AI( INSTRUcTION rCR AL.L VALUES 
,Of N 1".77) 

~C~J1r 
MOV 
MOV 
HARK 

'STKPTR,,)P 
'T15'H,.H'I 
"l2 

,'NITIALll£ TME STACK POINHA 
'LnI.O A5 
'MAAI( '11052 

......................................................................... 
,fIlNCTlO"i H(SULT<; .... 52 • 
,TfMf' .. pc- (2-''', TlMfO • 'a'!>o;" 12-5ll • 
,pc .. 1'15 PC • "1554 ,$" .. TEMP SP • 1T1'55hI2.52, 
,A., .. (TEHP' Fl5. 11IIT15'SA'(2.52) 
,SP • TEHP+2 SP I 1T155h C 2.521.2 , ....................................................................... . 
1155A, NO" 

110V "';RI" ,cn CONT[NTS or U 
CHP U2.52·H5',.R5 ,A5 • II1155"-C2.'2)II 
RtQ , -4 
HlT ,R' IMPIIOPERl Y lOADEO 

c.c-t 
HeH·1 

,TrST THAT R'I IS PRorERlY L04DrO BY TM[ "AAM INSTRUCTION reA ALL VAlU[! 
,or N "-77) 

~cllpr 

HOV IIISTKPTR,!';" '1"11 q4L t 1£ TH[ ~TACI( "DINT£R 
~OV 'Tl~6A,H' Iln"O H5 
~AIIK ,J 'HARI( N"3 

, ....................................................................... . 
,flit-,CTjON RE<;ULT~ "'.!oJ • 
ITfMP • PC.,,,eSJI T(I'P • ,iJT1'5o"'2.!l3) 
,Pc .. R5 PC • IT15bA 
,SP .. TlHP ~p I *T15bA.(2.5:S, 
IR5 .. ITEHPI FI~ I (.T1511,,-C2.'3) 
,SP • TEMP." sp. *'156 .. 12e53,_2 , ....................................................................... . 
T15bA I NOP 

MOV 
CM" 
I1[C 
HL T 

r.-c. \ 
''''Mo, 

.Trs' flUI II" 
,Of tl '''~111 

·d,ili·i 

MUV 

"OV 

R5;AQI Icrr CONTE'>TS or A' 
.,,,,.5J.Tt'''A.A5 ,II" I /'U'l6;..12.53)), · ... 

,1'1') IMPRnprJH Y LOADED 

1'1 ",,(),.,IILv LOAoro Il Y THI "AliW !N';TIIUi';'ln"l nil ALL VALU[S 

.~'wpT". "F' 
• T t '114 ,'." 

I)' Ir' 

,Jlil'l.tllr THi ~TAr~ 'Ol"'t" 
lI.nAn H? 

(' 

c 

~: 
'IO~I 

! 
I 

I 

I 
I 
I 

I 

I 
I 

I 

I 
I 

• 

!it 

I 
I 
I 

--I 
I 
If 
l 
~; 



t. 

('" 

H'Pj'HC.lt-orMI4'l.1t 11/4,.11/41/1 HARI( TLIT 
De II II ''III 

"['fril10 P0~24B 

rM012 "'19'51l'1I 
9'~6,H4 IlI2J71il5 01)6141) 
9';lh!20 A0l41"1 
"',.J6022 ~0A0"'B 

"'1!J"'161) 
"'ill "'0'55 

:'kl~I'I?4 1'1111171111 
!l"~IPII 1'11:>7,16 al1!1""''' 
"~i\irlH 1'11:>7'" ~,,6"48 
~~~11116 P1l164~5 

r0~3.e 1'10"'240 
"~~i!42 !'Ilil15P'iI 
".;t044 ;>o231~!:i 1'106172 
1'.,60'50 I"1il14"'1 
""60'52 "'''f'l0AB 

1"111"'1"1 
Pl0tl056 

"0~ ;'1.,4 1"1~7(1I1 

iI',,~ "'''6 "1;>1 '6 Pl0t!'1"8 
~~6011'''2 I'1?1", Pl0Ml10 
,~" ~ 1/)66 ''11<'11456 

HAINrHC-l1-nCKIIII-1i 1\/4,.11/~fil ''lARI( TtIT 
DCKU'111 

N'!6 111 10 I'IIIlI1lj?40 
01..,611172 1"1",5:'1'" 
~i<\~014 ~2~7'" 11106224 
V'V'~ 1~1il PlIII14 1111 
00&1"2 IIl01'10~1iI 

"'0"'162 
~00057 

",,811l14 Pll1'17"'1 
r~H1~6 "'1771'6 "00501) 
.. M112 1'11271"5 01)6128 
1'106116 "'06457 

,\.I~ \211 1'1,"':.14. 
I',~~ llJ \111,,,., 
1',\ ~ 1?4 ~ll ,~, ~1!&0!!l6 

.'~~ 1.101 "'''' 14~ 1 
{'I'~ 1·\2 "'0~0"'''' 

"11-1163 
:'1""'16111 

OI"~lH ~1"'7t'11 
>'~' 136 ~177"6 "'B"50B 
"" "14 2 11I17n5 "'8&1'" 
I-I~~ 146 "''''<\4,,0 

I··· .. ····· .. ·.·· .... ······.· .. ······················· ................... . 
• rIlNCTIO"<N[r-UlTC; ,...54 • 
,TEHP .. PC.(;;>.lj4) TEl'" • fTl'l1hI2.54, 
,PC .. R5 PC IT l'}? A 
,51" .. TEHP C;P ITi'l7hI2.54) 
,R., .. rTf HI") 1l5. (Ut57A.(,".) 
,51" .. T(Hp.2 51". H157hC"5.).2 
J •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

T157A1 Nap 
HOV 115;110 'GET CONHNTS or II' 
CHP ._2054.T157A,1I5 ,R5 a ('U5H·12-54))? 
FI(Q ,." 
HLT 'R5 IHpROPP.:RLY LOADED 

C,Cll 
1'4.1'101 

ITrST THA T R., IS PROPERLY LOAOr.O BY THf MARj( INSTRUCT I ON ,CR ALL VALUES 
,or N IB.771 

~copr 
HOV _5 f~PTI!, 'i" '1"<,TlALIH HIE STACK POINnR 
HOY 'T161!IA.~" ,UlAO "'., 
HARI( 55 i !~ J.. JI !.t' No'!5 

J ••••••••••••••••••••••• .,........ Ii ~ ~ •••• e •• • •••••••••••••••••••••••••• 

,flJt.lCTlOIll H[<;ULT'l N." 
.HMI' • PC-C?";' 
,PI': .. Fl5 
,SP .. TEMp 
Ill'! .. 1 TEMDI 
,51" .. TEMP.2 

rp'p , "~,, 

I'C • MT1"..:' 
SP • nl~0h(' '5" 
P5 • ('TH,'.- \ ~0"'5) 
SP 0 n16;JU(2oS51.2 I····.············ .. ····· ............................................... . 

H60A1 NOP 
HOV R5;"'" 'CET CONTEIoTS or R5 
CHP '.2.55.1161" A I R5 ,R., • (jlT160HI2.5'))f 
9EO ,14 

HL' ,R' I HPROPERL Y LOADED 

CoC.\ 
1101'1·1 

I TrST THAT R'I IS PROPER!.'\' LOAOfD BII hIE ~ARo( I"ISTRUCTION rCR A!.L VALUES 
.or N 11il~771 

SCOPf 
MOV .STK"TR.S" I I'J! T I ALI i!E THE STACK POI NTER 
HOV 1T101A,H'! ILrlAn fl5 
'URK ')6 'MARK N.56 

J' ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
"I)NCT I O~I HESUL TS t.4oS6 
,Tr.H" .. PC.p.56) T£"" • ,Tl61"C2 a 56) • 
,PC .. R5 F'C • nUll • 

,sp ~ T[HP • .n~lA·!7.'ft) 
,N" .. ITfHP) • (~H/)U"l?-'1I1 ,S" .. TEHP • ., • .Ttl.pol;?-,6)." ......................................................................... 
T161A I NOP 

HOV R,; R('I ,CrT CONT(t.4TS or R5 
CMF' •• ?56.i16U,R5 I R" • : .n61l. (2 .. 5611' 
FlEO • ·4 
HL' IR'5 IMPROPERLV LOADED 

C.CI1 
H.Hol 

, T(ST THAT R5 IS P~OPERLY LOADED BV THE HARI( INSTRUCTION reR ALL V4LUU 
,OF' N 10-77) 

scopr 
HOV 'STI(PTR, SP IINITIALIH THE STACI( PO INTER 
MOV '1162A,1I5 11.0,0 R5 
HARI( 57 'HARI( N~" 

J •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

,fUNCTION RE~ULT!! N." • 
,Hi'll' .. PC.I?"'!7) TEI'4P • Ifll1., .... /2.'" 
,PC: .. R' PC: 0 'HII2A 
,'il' .. HHP '1P • ,Tl,,;>&.12.") 
,14'1 .. ITrl'4r'l R'J. (.T\"H·(~.'lll 
,'", - HI'4,..:I ~I" 'Tl'''~.(01.~)1'.l 
, • II •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

1161'1 NOli 
HOV "";11(11 ,GfT CONT[NtS or ", 
CHI' .. ,;>.'I7+T167",." , R'I . l,l1l1.,..12"'lll 
R[O ... 
HL' ,R'! I HPROP~ RLY LOADED 

C.C·1 
101·1'1·1 

, TrST THAT R,) IS PROPER!.Y LOADeD BY THE "'ARI( INSTRUCTION rCR A!.L VALUE9 
10, N 1"'~77, 

SCOPI' 
HOV 'ST~"TR. SF' IINITIAUlE THE SUCK I'OINTER 
HOY t"634,R5 'LOAD R5 
HARK U '1441'11( N°6B 

I'" ..................................................................... . 
I I " ~l r: T ION 1/ [ '; U I. T 'I ~ .611 • 
,11'11' • I'r..(:,o/ll'll T,",. • ,Tl",\4. C ",.61'1 I 
,,'r • II., "r' •• qll,u 
,'I" • TlH" III' •• TI ... ·u."'.",,) 
,,,., • (TlH'" 11'1. (.T1,.I~.(~.6I1!' 

,~t' • TEI"iP.'? Sf'. M116Jh12.b01*1 
, ••••• II ••• "' •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

T16J41 NO" 



,iii· 

iL 
MAI'.~EC_11.0CKRO;'8 11/4',11/41 MARIC 'UT "AeYl1;"~1J 21-"ClV-n 11,.2 PACE 3." I OCI(ij111 

"'''~lo;2 Pll"'5;>11 '10V "5;"1'1 I CrT Ct'NT[~ TS or R' I 
II ?0f 154 "237:"~ "'1//6J1I C,..P •• ;>060-TUJA,R5 IA5 • CHU3"'-C2-,,"n! 

I ",~ 61"" ",0t4;!1 8EO ,." 
.. ",6162 1/11//1'1 '''''iii IoILT IA5 IMPROPERLY LOADED 

'!Ii 
1'1''''1164 c.e-! I "'''''061 M.H., 

-
,TCST TMAT R"; IS PIIOPERLY LOAD[D 8Y THE MARl( IIOSTRUcTION reR ALL VALUES Ii 
,or N 11iI-77) I '06164 1'11'171'11 !lCOPE' 

t'''~ 1"6 pl'7"16 "I'l"'''' loIDV .STKPTR,'IP IpJITIALIl£ THI STACI< POINTER 
1'I~i!172 1"11.7(1', 11,"2"'. MOV fTlOH,R' 'LtlAO R5 i ~W!H16 """"61 "'.AI( 111 "UAK NOIIl 

I 
· ........................................................................ 
IrUNCTIO"l H['iULT'I No61 • 
,H,..I' ~ PC.C7O~1) T£"'P •• Tlj1.4hC28611 
IPC .. R, PC • n164A 
,51" ~ TEHP SI" "1"4"'2-611 
,Rr; .. I TEMP, R5 I _'U6 4A- I 20'11 
,SP .. 1[HP.2 SP • 'T164hI2·61)-2 
J •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

"'06200 ",002.0 T164-' I ~OP I P!2~2~2 t'!1P'5P10 NOY "5;"0 i CrT CON'[" 1'S or "5 
"'0~204 po237~5 1'111&342 CHI" U2-61*T164A;R5 IA5 0 CIT164A.C2.UI U I ",,6210 0I1//14A1 REO · -, 
~06212 PI 1 1'1 iii 1'1111 WL' IA5 IHPROP[RLY LOAD[D 

Qr;;;165 C=C*t 
UIIU2 "'.14.\ 

I 
ItrST TH,T R'I IS PRDP[RLY LOADrO BY THE ""RI( INSTRUCTION reR ALL VALUE:! 
lor N 10-17) 

pI~U14 '11'17'"1 i1ellPf 
..... ~ ,III 1'11'1.'6 I!tII"""" M('III .~.'tcI'T". 'P "''1'1'1 fir THI fjUCI< POIN"" 
~. ill _ ~;. 'I 1'1'7," (II!iI"J, "OV .TtO'!"II'! IL nAn "' 
"''''~n. "1o!II~1I2 .. ",11K t.1I , ... ",.111 N'''l 

· ......................................................................... 
It IINcr tu', "F.'litIS ~Oll.l • I IHHP" pc.,?-It;!) TE"'P 0 1T1I\5"'2*62) 
,PC .. R':i PC • 'Tllt5' 
ISP .. TlMP !;p • Hl"5H/2.62) I IR5 .. I 'CMPI 115 • ,*Tt6'5A*ljI-621 
lSI' .. T£HP.2 0;1' • 'T16~"12-621-2 
J •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

I ~M230 "'il"'2411 T165A1 NOP 
;'''~232 "'1r"5i'1il Io1DV 115;R:'I I cn CONT[~TS or R5 
;>"'~2H p'2~7?'5 1'116J104 CHP "'2.62.T165A.R5 IA5 • CU165A.12.621" 
;l"~2.il "'''1411 R[Q · .. • 1I1!1!24" 1'1 "I'! 0 "''' i'lL' ,A5 I MPROPERL Y LOADED 

I 11100166 C,Co!. 

C· I MAP,nlC.\l"DCK~D.U 11/4!i,l1/.111 MARIIt Tf'!lt HACYU',6U 21 .. NO..,-72 111'2 PACE 3:'5i I, 
oeMf;')!; 

'Ii, I !'IilJI'I16J M. Mol 
ITrST TIo1&T 110) IS I"ROP[Rl.V LOAOrO BY THE "'ARK INSTRUCTION rCA A~L VALUE' 
lor N 1".11) • V'iliOlH rnl'ltlii S(;ilt'f 

I 
~l'Ie2'" :>U71'6 ",,11'''. HOV .$TI<I"TR. SP IllIIlTJAUl£ THE STACK POINHR 
1'111162'11 "'117"', "'111>26111 1010V .T!66A,R., ILo,n R5 
1",,62 'SO I!"64bJ HARK 6;5 IMARI( N.63 

· ........................................................................ 
,rlllllCTION IIr<:Ul T~ ".63 • 
,TEM" .. PC.I;>-6J) TEMP 0 1T1"6h 12-6]) 

I 
IPC .. FI~ PC • n166' 
lSI" .. T[HP 'iP • nU6hl2-UI , R, .. IftHPI II, • I fTt66 .. (28631 ,5" .. TEHP.2 SP • nlI16A'12-61,_2 ......................................................................... 

PI!I626il ~'h"241t T 166A I lOOP 
1"0621'12 Pl1nlllll HOV 115; Rfl IC£T CONTrIllTS or R' 
"1fl~264 1'23n' 01116426 CHI' U2e63.T166A,R5 IR'5 • CIT166UC2_631)J 
P'i/l6270 (110141'11 R£O , -4 
1106272 ",0111111"0 HL' ,A5 I HPROP[RL Y LOADEO 

"'0111167 C-C-1 
",01'1064 "'.14-1 

,TEST THAT R'5 IS PROPERLY LOAD[D BV THE "'AAI( INSTRUCTION reR A~L VALUES 
lor III 10~771 

",,.,62H "'11'17011 SCOPt 
... ,,6216 "11'7"'6 "'"""110 '40V ,SfKPTR, C;P III-JITIALIi!1: THE STACK POINTER 
~1oi6J~2 t>1?71"~ I.,UlI "'0'1 'T167A,R' ILOAO R5 
""6JI16 0064114 HARK 64 IHARI( 1.1.64 

•••••••••••••••••••••••••••••••••••••••••••••• II ••••• II •••••••••• II •••••• 

I " IINcrlo .. Ilr 'Wl To; "'114 
,lIMI' .1'[;,,,",,41 ,., .. p • ITt",hll·,4, 

I "'r • II,! f'e • -11<1" I hI' ~ TI HI' ~" - ."",..17./1,4, 
j k., •. 10 H'» II~ • 1."n/'·C:'~41 
I ~I' • II Ht'. J 'It' • "1~/~·(2 ... 41·2 
I ............................................................ _ •••••••••••• 

"II ~ 31 k' ('i11'24' HIIHI NOl' 

I 
:','tJ101 ,111'')'111 "nv R5,,.II 'Gf'T CQNTlIllTS Dr R' 
"..,~ ..114 I'~ I''''' "'Ill 6461 rt .. " "':>.64.T16'.,R" ,R" 0 I.Tl"7"'~_64IlJ 
ilo!~ 34'''' ,-tolt .111 REQ • -4 
,','0;>2 (HI !'! 0 !'!0 HL' I R' I HPRnpe RL Y LOAOED 

1"1'l1'l17" r.-c., 
tlll"'l/Jl'I!i ,...1401 , JTrST Tf1lT Rt; IS PI!OPERl.'" 1.0.0EO B'" TI-I[ MARi( INSTRUCTION reR ALL VALUES 

lor N 1"-771 
11,,63,,4 1'1"17"'1 SCOPE ~, 

I l'I!~J26 (ll?71'16 Pl0111~~11 MOY .STKPTR,SP III/PilUlE TI-I[ STACK POIN'[A 
"~6JJ2 "1:171115 A06JHI ~Ov _T171U,R5 'l.OAO R5 

,., I 
iii: .. 

~I) lit 

I 
i 
if 
~. 



( 

HAIN!!tC.l1.IJC~AD.B li/4'iil1/48 H ..... fEflT 
OeMBOIi 

~ile 34" "'''111240 
~"~342 011"15"'0 
11"~3H :02 'l7 "5 1Il06512 
~0~3';" 91"14911 
""~J"2 ",01'1"1'1" 

1'10(11111 
00"'066 

~~'~J'i4 !'I1017f'1 
~v\~j16 (,\1:>7~b ilIli!""~0 
'1/I6jl\:.1 G11?791~ O,,637. 
~MJfl6 !'I06466 

i'l'I~310 "'''1'1240 
'e~312 "'1:'15"''' 
"'~~J74 "'<:.17 ,~ ;11116544 
.'" ~ 4 :~I/l ,""'14~1 
;.,,~ 4<'2 OOIlPll6l11ll 

~"~172 

"''''"'''67 
I'~e 4~" flIlI'17~~1 

'--L1'" 4 ~~b "I 1 ?7M. "'0 '"':H'" 
'~~4t2 !'I 1:> } '~!I :1,,6420 
'/rl~416 111064111 

HAII\iO[C~11.DCK~D.8 11/4,,11/4B HARIf TEST 
OCKjilHI 

1'10"47.0 "'01>124" 
"i\6422 PI 1"""''' 
'·~~4?4 1>12-'1'" ~06S76 

V."t4J0 111"14"'1 
,~~~ 432 "''''''0111111 

11l01'1113 
111011107111 

"'M4'" Pll001P11 
~~. 4:H1 ('1;>71'6 "'00 !IIII 0 
.' ~6 442 Pll;>7"!> "064'" 
III,,~ 446 ",064 10 

('Ii<\~ 4'10 ('1"''''24'' 
"~e 40;2 ,,1"'5('10 
~'IJ ~ 4 'j4 !'2~7." "'066~0 
1'''~4f>0 "'~, t 4 i' 1 
"ill 0 4 /)'1 "'''11''''<1 

:J,~ "1111 7 4 
~ ,1 ~ 71 

~.le 4~4 1'1 ~7"1 
"",~ ~ ~~ ~ 1 :nt'/) "''''''00 
~I" 4'J I'l:>.''''!) 1116'''', 
~. I,A 4 76 ",;J1\471 

, ........................................................... -........... . 
,rU!IICT(ON R(O:UL T~ " .. 6' 
,THIP .. PC.(2.6~1 
,pC .. II, 
,Sf> .. TEMP 
,R5 .. (TEMP) 
,SP .. T[MP.2 

TEMP a n173h12_651 
PC • nl'3A 
SP a UP0h (2-65) 
115 • (.r17"'~.(2d5) 
SP a 'T17~h(2.651.2 

J •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

T170A, NO' 
HOV "'5;RII' 'CET CONTEr-;TS OF' R' 
CHP _'2 8 65.11,I1IA, R5 'R' a ('T1 70A"12.65) " 
IIEQ , .4 
!fL' ,R5 I MPROPERl II LOAOED 

C-C·l 
H-M·l 

, T[ST THA T R'! IS PIIOPERLY lOAOrO 9'1' THF: Io!ARK INSTRUCTION r~R ~l.l VAlUE! 
,Of' N 10-77) 

SCOPE 
HOII IS1MPT", !'iP IIN(TIALli!'£ THE SUCK 1"0lNHR 
MOV !Ht 11A,R5 'LOAn R, 
HARK fib IHql( Na 6b 

, .................................. ,. .................................... . 
,FU,..CTIO"l RrC;UL TS , ... 66 • 
,TfMP. PC.I;>8661 TEMp. 1117:.4 2.(6) 
,PC • R5 PC • lUlU 
,SP .. TEMP SP a *'171AH2-(6) • 
,RS • lTEMPI R5. (.r17lA"(28'6) 
,SP .. TEHP.2 SP a IIT171h/2.66,.2 
, •••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 5 ............. . 

T17UI NOP 
HOV 115;110 .CFT CDNT[I,TS OF' R' 
CHP 101I;>.66.T17H,R5 , R5 . /1T17U·/2e6ft)!7 
AEo , ... 
HLT .R., I MPR(1P£ III '( lOADED 

c*e.; 
HaM·1 

,T, ~T hUT H'I IS p"Orr"L,Y LOAorO BY THr "'A~K INSTRUCTION rrR ALL VALUes 
, Of N /0"71, 

SCOpe 
HOV 'ST~rTn.5P 'I"'IT (AL!H THC STiCI< POINTER 
HOV .T\ nA,R" I L riAl) "5 
MArlK ~1 ItHHK li-tt7 

I·· ....................................................................... . 
If UIliCT I 0.., H[SULTS , ... 67 
,TfMP • PC.(~.6', TEI'P • *T112hI2.67, 
,PC - R!'o PC * IT1724 

,SP • T(HP ~" • nl'?'·!2 a 61) 
Iii'! • (HHPI II!>. "11 i;'Aot;>.671 ,S'" • TEMp.2 ~p. 'Tl'.'I..(".~1).2 '0 ........................................................................ . 
T112A, NO' 

MOV 115;11'" 'CfT ff'lNH"-TS OF' R5 
CMP _.;>./\7.T177.A ,R5 I flO; cn172A+t2.67»1 
!lEQ , -. 
!fL' , R5 1 MPROPERl '( LOAOEO 

cac·t 
,uM+1 

JTrs T THAT R'! IS PROP[RLY LOADED 8'1' THE MARK INSTRUCTION rCR ALL VALUES 
, or N /0pH) 

SCOPE 
MOV ,STKPTR, !'iP IINfTIALli'E THC STACK POINTER 
MOV 'T1734,"5 .l.OAD R5 
HARK 70 IHARK N.'0 

J ........................................................................ . 

JftlNCTION H('iULfS ,...,,, • 
,rfl;P .. Pc.,:>.7", TEMP' H17,5A.t2.7I1!, , 
,pc • RS PC • H11J& 
,SP .. TEHP <;P • Up34.12.''') ,Il., .. InM") "5' ('TlnA·I~.'01 
, ... ~ .. TEMP... O;P. n17JhI2.7e,.2 
J ............................................... ... -...................... 
T11JAI NO' 

HOV "';R9I ,cn CDNT[NTS or R' 
CHP .'2-7". T173A, R5 , R5 . ,.T173o\.(2.Hl,), 
REQ , *4 
HLT IR5 I MPF!OPERL Y LOADED 

Ca C·1 
H.H·t 

, frST THAT fl'5 IS PIIOPEFILY LOAOEO 8'1' THE: !"ARK I "IS TRUCT I ON reF! ALL VALUES 
,or N 10-17, 

!icnpr 
"OV .STI<PTFI, ~p IP;JfIALIU !H£ STACK POINTER 
HOV 'T\744,R'I 'VIA r1 ~, 

HAliK 11 , M.,,1t NoH 

J ........................................... It •••••••• • •• • ••••••••••••••••• 

jI""'IIU>I 1~"'I\II'"1 NoH • 
IHHt' • 1'1,.,;0.111 TlH" • 'TPH.'l.1\, 
,I-r. • H~ f'C • "P40\ 
I!>P • TlMp o;P a .Tl' .... 12.711 
,R5 .. (tfMP) "5 * (H17 4 A.,;>.7U 
)SP .. T[Mp.c C;p. 'T114h!2.711*2 
J ........................................................................ . 

T11HI NOP 



Mil'll'llC·U_DCKRo.:.a 1t/"~'U/41i1 "'."1( 'l't5T 
OCl(fj1D "'ACVu',62Q1 'l-NOY-" 17,42 p'G£ ;S-5' 

"'''~~''2 
~il~5~4 

~':~!lH" 

""~'12 

""~~14 
i'';li5i.6 
"'0e 522 
1'106526 

tlol~51i/1 

"r.l~5J2 
",,,6534 
11..,6540 
;JI0~542 

"'a~544 
:r;,e546 
"'0~5'52 
"'e~556 

1"146'".1IJ 
!"fI!~'A.2 
f',l ~ ':;"'4 
('~f'" 1.~ 
,';16574' 

1'111',,01111 
~2"~5 
1',11""1 
1"1'1'11111"0 

1''''1'117' 
(101'1072 

:l1l'l71111 

11116662 

l'i"tll6 "10500 
"127t'15 "'06531 
,,06472 

l'Iill'l24'" 
t'lll1,"''' 
f112J7t'15 
""14(1)1 

""""III" 
"''''''176 
01111Q173 

1'111'171111 

"06714 

t'l12n6 1'181l501 
"'12745 0,,6568 
11106473 

''1111'1240 
rlt"''''111 
"I,""" 011016146 
l'Iil1'''1 
I"loU,QlilliI 

1'111"'1177 

I TrST 
lor N 

MOil 
CHI' 
"[0 
MI." 

C-C-1 
"'·"1-1 

THAT R') 
(0~771 

SCOPf: 
MOV 
MOV 
HAAK 

R5,RI" ,cn Ctl'lT[IOTS or A') 
.,;>071- T1744,R5 ,R'> • IIT114A-(207111t 
,- 4 

,A' IMP'IOPfRL Y LOADED 

IS I'"OP[ALV LOAD[D BY THE HAliK INSTRUCTION rCR ALL VALU(S 

,S"KPTA, SP 
1T!75A,R'!I 
72 

IIN(TIALli!!: THE STACK POINTEA 
ILOAD A5 
'MARK N.72 

, ........................................................................ . 
IrU>;CTlON RESULTo; ' ... 12 • 
)TfMP .. PC*(;t.72) TEHP • n1 751.+(2*721 
I PI': .. R5 "C: 1111,A 
IS,. .. TEMP SP "1 7''''12*72) 
,A'I .. InH'" fI!I. IHlIh.I,,01 .. , 
ISP .. T[MP." !;P. ,T1?5hl2.7O',.2 , ........................................................................ . 
1115A I NOli 

HOV 
eMP 
8[0 
MI.' 

cae.!. 
HaH_!. 

,TrST THiT R'I 
,or N '''-77) 

seop£: 
HOV 
HOV 
MARK 

R5; A0 I crr eOt>IT(I>TS or R' 
.'2.72.T17'5.,R' 111'1 - ('Tl?~!A-12.7<!)" 
,*4 

,A' I MPRoprRL Y LOADED 

IS PROPEALY LOADED BY THE MARl( INSTRUCTION reR ALL YALUES 

'STI(PTR,~p 

'T176A,R' 
?J 

'l"lITIALllE THe SHCK POINTEA 
I LOAD R5 
IHARI< t'h?3 

, ........................................................................ . 
IfIJI/CTIO", REo;UU,> 1;-73 • 
/TfHP .. PC.".?31 TEHP • Hp~"'{2.n) 
IPr. "R, PC -n1'6' 
lSI' .. T[HP ~P • .rPfl h I2 .. H, 
Ik'l .. (T[H"I n,. I.''' ..... 0.7J' 
,S,. .. Tti'lP... ~P 0 IT1'l6>1OI).',I'.2 
••••••••••••••••••••••••••••••••• e.e ••••••••••••••••••••••••••••••••••••• 

Tl1bA I NO," 
HOV 
CM' 
au 
HL.' 

cae., 

"~;'H~ Icrr CON""'T" or R" 
1'''''OJ-T17'A,R'' 'H~ • (1T176AoI2e',',11 
,-4 

IR'I IHPROP[RI Y LOADED 

MAP,r)[C-1l-0CKAO.B 11/45,11/48 "".It TEST 
DCMI:j!)B 

MACYl1','628 21.Nnv-72 17,.2 'AC[ 3~5' 

"'1II4'l74 
r/~!l16 

"'\6~6.~2 
"0&6"6 

"Vl6610 
1'1;.16612 
"''''6614 
:""'Ab?0 
1'11016672 

"'0/1611:>4 
""~/);'b 
"'lft/),'" 
"'~bldO 

1106640 
:>'0~6"2 
~,1~644 

~"~6~0 
1~;l66';i! 

. ~ i; f. ,., ..... 

~ • ~ fo f1 '-I fI 

\. ~~" I"t I,. ~ 

fI'U'"", 

"1"71"1 
1"1'7f" 6 
[IIU7~~ 

"0"474 

I'I1III'I24Q1 
"'1"""'0 
1l'2~7"'5 
"'014111 

"'''''0''''' 
"''''''21'1.'' 

"'''''''''' 
"1 '" 71~1 
('\ ?11"6 
1"1 '7'~,) 
f/li/lII47~ 

1Ii""2"" 
P'1(,5~1Il 

"~U"'5 
~.114:"1 

1'1 ""Ill"''' 
~""'~"'1 
"'iI~tIl16 

j'l ,- '1!~ 1 
• 1:' I' 6 

;- 1:' I j~' 

""""" "11661' 

"'1'8'1 

"'."'~". 
~IIU41 

1'107132 

101'1!Hl r.l 
.l011b 7il 

"1-"_1 
!!~S! ~~A!_~" IS PROPERLY LOADrO B' THe "'AII~ ,'<STAUc:TIIlN rCR ALL VALUES 
,ur ". \10-11, 

~copr 

"'Oil 
"'OV 
H"Rt( 

'STlCPTR,51' 
'Tt77A,"" .,.. 

'INITlALlIf THr STACK I'OIN'£1II 
IL,Oa'l 115 ' 
IHARK NIH 

, ..................................... -................................. . 
If tJNCT IUN "ESIIL TS ".'4 • 
ITrH!' .. PC.,:>-,.., T[",I' •• T1?7AoI2_7., 
,PI': .. AS PC • ,TPH 
ISP .. TeHP SP • ,TP?AoI2.,41 
• H'J .. 1 T£ HP ) p,. I. n 77 4. « 2.' 4 I 
ISP .. TEHP_2 C;p. ITl77h'2.74,-2 , ....................................................................... . 
T17HI NOl' 

HOV 
eMP 
flEa 
HI.' 

r.-C.\ 
HaH_! 

.TrSl THAT RI) 
,or N (",",771 

lienpr 
HOV 
"lOY 
Io4A"K 

Il5;RIJ ICFT CONTE~TS or A' 
U2e74.T177A,R5 IR5 • 1*T117A.(Z.74Il? 
, .. 

, .. ') IHi>1l0PERLY LOADED 

15 p"OP(nL" LOAoro BY THf I'A"" INSTRUCTION fCR ALL VALUE' 

.ST~"fA, 'll' 

.TU"'A ,11' 
" 

IPIITI'Ll/[ THI! STACK POINT[R 
ILOAn R, 
IHiRM No" 

I ••••• • ••••••••••••••••••••••• I ••••••••••••••••••••••••• _ •••••••••••••••• 

,fU",CtlCI; M['iUt TS ~.H • 

,TP'P ~ PC.(~.7', ,( ... " • "21'"AoI2,,,, 
,Pr. .. II!! PC • 'TUIllA 
,SP • T(MP SP • 1T11'0A.(Z.7', 
IR~ .. (TEHPI 115. "TUH"A-12.'" 
ISP • T[MPo2 !;P. 'TlrIllH'2.?5,_2 t·.··.·· ............... · ....................................... ' .. , ..... . 
T21'10' I NOP 

I'OV 
e.-p 
R,Q 
HLT 

C-r::*1 
"'.H·1 

F15;RI' ,crT CONT['TS or f.5 
"':>01~.T20"A,R' lA' • (.TUil"12_7~))T .. " 

,A' IHPR~PERL" LOADED 

I Tf ~l T~ul ~~ I~) f'1l0l'[iILV LOAOHI HV rl-lr .. ,11>( I~SrRIJCTIOIll Hf! ALL VALUES 
,;Ji' \1''';;; 

~r;npr 

MOV 
I'OV 

.S'~rTn,,,p 

.'~71A,I'I" 

C'·.-~ 

Il"fTl~LIH T~r SUCK POINT(R 
'L~AL1 fi, 

(" 

C' 

f' 
'llil 

Ii 
I 
iii! 

I 

I 

I 
I 

I 
I 
I 

I 
I • 

I 
I 
I 
i • I 



HU~"(C.11 .. 0C:IC~O.1:I 11/4',11/4, I1ARIC TUT 
OCKfj"W 

~1l6670 "'0~240 
1'~~b72 1'11"'51'10 
~v~b74 I"2:1n5 ",,7064 
I'i'l~ 7"'''' 1'101411 

""~7"2 1'1"''''11110 

1"111",21112 
1'101'1077 

"'~6 71'14 1'11171'11 
~"'~7"'6 "'1""'6 "'''''''1'10 
~~'~712 "1'7"'5 "'06720 
I'M716 1'106471 

"" A';10 jlHI"24" 
",,,, ''J'/ "11,,:4101 
,".\ ,. '..'4 I'~ \ ,',., 1'1111114 
,'\" , I~ ~"14111 

"" ~ 1 IJ "'''''0'''101 
1"1oI~l!IU 
L'l1oI~11"" 

76 ,MARK NoH 

J •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
IfIJWCTION H(C;Ul TO; 
,HHP .. PC-I".76, 
,PC .. R5 
,51' .. T[HP 
,II!) .. ITEMP, 
,SP .. TEMP.2 

T[Mp , 1T2~1"I"a161 
PC • n2~lA 

51' • IT2"lAo(2a161 
"' • "T;>IlU·C2.761 
51' • 1121'11 .. 12-16)-2 ......................................................................... 

TUJ1", NOP 
HOY R,;R" I GET CONTE" TS or R' 
CMP •• ;>.76-T20U. RS ,R5 • (1T20u o I2.76)lr 
REO , -. 
HL.' IR' IMPROPERLY LOADED 

C·C:-1 
M-I1·1 

I HST THA T R~ IS PROPERL.Y L.OAOEO BY THE HARK INSTRUCTION rCR ALL 'I "LUES 
lor N C0~77, 

SCOPE 
HOY IlSTKpTR,SP IINITIALilE THI: STACK POINTER 
HOV nn2A,R' ILOA:l RS 
HAAK 77 I !'URI( N-77 

, ............... ~ .... -.................................................. . 
I rUNCT I ON RESUL TS "'an 
lTEHP .. PC+I;>.77) TEMP • ~"2~2A' '>.77) 
IPC .. R5 PC • #12"2' 
,SP .. TEMp SP .. U2nA"2.77, 
,Ro; .. (TEMP) ~5 .. CU;?1<l2A.I;?771 
I Sf> .. TEHP.2 SP • ITU2U(Z.71,.2 
J •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

T IPl2A, NOP 
MOY ".,;"" 1 (;1 , CnNTI "'0; nr ,,'II 
CM" .. ";J.,1.T:i . .,~)A.H .. 1 M" . f II' ~~. " A. I J.") )' 
III () • *1 
HLT I R':i IMI'HMffH' LflAP[O 

C .. c·t 
MaH·1 

,HST THAT H.R~ R[TURI'IS r Rt'l"1 SuanOUT I N[ PflOP(RL Y 
~~O3~ 1'11"7111 T2"'J I scopr 
1'~1~7~b ?!1;>J~6 A00o;I'I" I'OV IIST~PTR,C;P IINITI'Lllf THE STACK PO I NT[R 
~'.'~742 ~1?7~~ ",,,"'01'17 MOV .,; R~ I L!")4 '1 I'~ 
,'''~ 146 I'1"'':i46 I'OV P5;~(srl I ~Avf CU'lRrNT R5 
"'~7':iVl ~1?746 0,,6401l MOV IIMAI<K0,-(SPI I PUS~ MHIK O~i THE STACK (N-01 
~~n'54 ~1~6~5 MOY SP; R5 ISfT UP PA!!A"ETER POiNTER 
~1\'~""5b ~kl~H7 0000112 JSR 7. T;2I/1Jj, 'co TO SUBROUT I NE 
~1'O62 ""114"'1 BR T21'14 IElIiT TEST 
?i)6164 "1111'12"'5 T2"'3", IITS 5 lEX IT SURROUT I NE 

MAl NnlC-11"OCKRO-1:J 11/4, ,U/41l HAAM T[ IT 
DCKIHHl 

,I,'ft Hill 
1'"" 11/1 
" ~lA I 1 ~ 

,'", ,"~1Il 
,'.'l".H"J 
:·Ll1.'~o 

11,II"'t" 
',",114 
".,7",\6 
,.~ 'k'I?0 
",,711)22 

1'''''''~1l 
\',111030 

~0'0J2 
('''''034 
1"""04" 
~~7"U 
~il'046 
(,.,7",0;2 

"117"'~4 
"V,'060 
~1l7"62 

1'1<1''''",. 
"" 11160 
,'\"11172 
"'''''10174 

QI"'7076 
~1'71"''' 
,',' 71,12 
('" '/1 All 
,""1Hl 
',' '11 ~ 

, •• ~ , 1 :l1(j 

~ ~. , 1 ;J "I 

r": '1 :'tt 
, r.' '1 ~ ~ 1 

,'"'\ \ 1 

\·.,'l .... • 
('," 144 

~·lo' 1140 
1',Hl"k'I 
:,"1"-4 
,',<711'1111 
••• ., 1104 

.-'" '1"'C. 

€'I111 'I'll 
r1:> 1:'I1l 
1"1:>1

" ('Ilf\,~6 

r 1<'740 
r'111/)~5 
.',147&1 
"'1I(,!4~1 

i'!''''21'1!1 
9'1"16"" 
11'22701101 
"'id14t'11 
(110",0010 

111i'!11'11 
0'1,7)16 I'I1l0'''0 
"'1;>71'!) "01l1llS7 
"l:O~.6 
9'1?746 ",,,64"',, 
"'1.O'61'1!) 
,,"'47ft! "QU!lIUI2 
,,"''''4'''1 
1'1111'2(115 
"'1 "'!! til. 
,'?;>I(11f1J 1110001111 
"'~t4A1 
"'I!Vl0010 

P1017"'1 
fliI'IIIl!l11 
;'1?7;'~ 01111"'111"7 
"'l,I~46 

"1?lH. "''''''filii 1 
"l~'~b :11064Q11 
"1"61'~ 
"'~14'" 1 1'1.11"'''';1 
"11'~"('IJ 
'If,'),'''' '101110'11,' 

','.'/(111/1 "111/1"'1'1 
"~14"1 
1'1(1"",111'" 

~ 1,, 01 1 
,'127:'16 
~1 :>1;'1~ 

1'!"'H'~1 
(11" ... 411" 
1'1<\7:11101 

... ,,"51'1. 
",,,,7166 
17"612 

17061'14 

,TC;' THAT ~'II,ROUTI"f l["VrS 
'<'''41 'iCO,'r 

,"0'1 _STKf'TfI, c;p 
HOV .',~'I 
HOY po;,. ( .. ". 
HOV "M.~~~'.-rs") 
HOY 'il'; H'I 
JSR .,. T204.1. 
All T2PJ4A 

T2!'14A I ATS 'i 
T2"'481 HOV e;p;RIl 

eMP ,STKPTR,A0 
REO T2M 
Hl ,. 

It'n '1;lr THF sTACK fIIOINTE:R 
:: n~ 
"lV' Cu'"lfNT If" 
11'.,\'1 "AIIK ClN THr STACK IN-"I 
I~II uP I'''~At'lfT[R 1'01NT[1II 
,(,(' TO ~!JB"OuT!!-4[ 

,011 SURROUT I NE 
,£.FT STAr.~ POINT[R 
,STACK I'OI"HR AT PROPER PCSITION' 

I[RROR INCORRECT STACK POIt-TER 

ITEST THAT SIJ8ROllTINr L.EAVES R' UNDISTURBEO 
T2(11~1 SCOPE 

HOV ,STKPTR,Sp IIN!TIALli!E THE SlACK POINTER 
HOV '7,Re; ILOAI') AS 
HOV R~, .. ISPI ISAVE CURRENT R5 
HOV IlMAHld) ,. (SF' I I PUS"! ~ API( ON THE STACK (N.el 
HOV C;p;R'I ISfT UP PARAMETE!! POIN'ER 
J5R .,. T21'!5A ICO TO SLJaROUTIN£ 
AR T21'!'}n 

T21'151,1 flU 'I IOIT SUAAOUTIN[ 
T..!I'I~RI MOV III",""" JI~rr A' 

CHP 1l7;RQI JI"AS H~ - To '7} 
AEO T2"'6 Icn TO NExT T[qT 
HL.' I[RROH CONTEI'.. Apr ,CORRECT 

,TrST THAT 5I1BR011T,,,[ CAN 'PICK' A PARAMETeR': 
T2"'61 ~COPf 

eLR R" 
MOV .7;Q" 'LIlA') R5 
"'OY A~; ~ISP' ISAvF: rURA(NT A" 
HOV 'l.-(~p, It'II<;" • PAqP'[TfR O'l T~[ STAC\( 
MOV .MAI'.l,.ISP) IPU~,'~ "AI/~ O'J THF. ~TACK IN 0 1) 
MOY e;p;H'> ISfT UP PAIlP'[TIIl POINTER 
JSM "T2116A ICO TO SuRHouT INE 
HII T;'>III6f1 

T"'''AI HOY H'II,RL'I 1C.1'1 TH[ PAIUMITrR 
HU ~ I[~IT SURROLJTIN( 

T/I'I/\III CHI' -',1011'1 IDlll SUkjROU11Nl C(T TH[ P"AAH[TEA 
8[0 T21H 
Hl T 

1 frST THAT M&AI( 
T21111 scopr 

HOY 
HOV 
ClR 
H.RI( 

T21"11A, "0'1 

nors NoT C~,Ncr THE PSW 

jIISTI(PTA.SP IINITI"L1l£ THI: STACK POINTER 
,T?l!H,R5 
PSW 

" PSw,R0 ICET PSW 



I 
"',INOlC·U-DCK80-e 11/4'.11/4' "AlII( H!f foIACYU';628 U-"'OV.12 1 7, '2 "AC[ 3;". 
DC:l(fflHI 

",:n172 1'101"'1 9[0 UU 
"'il7174 :01111'11"''' lolL' 

I TrST 'HAT H,RK oors NOT CHANC[ THE "511 
'07176 1'11'17111 TZU' '1copr 
1"012'''1 "1771'16 ~IIQI!)I'I' MOY ,STIIPTR, Sft ,''''IT,ALllf TH [STACK POINHR 

I 
I 

~02r. :'127"!) "'072211 MOV MT?lrA,R' 
:10721V "U767 JI",I'IJ'H 171'1'''0 HOY .3!l7, PSW 
Plk4121b ,'1'164"'''' HARK " 9107220 1'I1J7 111 0 177176 T210A I HOY ","Sw,RIII ICE'T PSw R£SIJL'9 
!''''2?4 "1~1:Ob "'0"""''' MOl! .ST",,,,,,, 'iF' .Rrso STACK P'A 

C
1
" 

'ii .. 

1'11"'230 ~227\l1" "'eun CliP .357.R0 1010 PSw CHANcr 
Pl'12J4 ",111141'1 9tQ , *4 
"'''''236 """''''''1 "'I.' 
~0724P1 1""'52~1 111534 [ND, INC ICN' I INCREMENT PASS COUNT 
,1\"244 til 267?7 171'JIII 1'1111'111'" CI1P ICNT, .71'11'00 
1'1,,72'2 ~014"'2 R[O DONE ICO TO DON[ IF' 1000 PASSES COMPLEHO 
01 0'1254 "''''''1'''7 111526 JHP REelN I R£ST ART nST 
ilf4?2 ... 0 tl~H' 110"0~7 1'1'13111/1 DONE. Mova .,; TPBUf ,RINC BELL 
"e1266 105767 170272 TSTB TPeSR 
;'I~?272 10"'J7~ BPI. ,-. 
1'101274 "'137"2 111111"'042 MOY ",.2,"2 ,GET DrCTAP( MONITOR RETUR~ ADDRESS 
iJli!73i'10 "'''141'14 flEO DONE1 100 'JOT RfTUllN ir CHi'" 
~1l!73(112 (11114112 JI" 7.121 IRrT1JI!N TO OECTAP£ '10NJ~OR 
'i!1'1.IC1. 1'1",,,,2·11 NO' IArTa 
1'1"1 J('I6 ""1'1"'" NO" lOVI "LAY 
!11/11,st ., PlIII,l;l41/1 IiIO' I A"lA 
i'I~;,HI f'~i::i;'J lH4,H no", i i JHF iHln 

"111111"'1 .£NO 

I 
"'AJN"lC·11·0CKHn~B 11/4"11/40 HARI« ntt "ACYU', 6;111 ?l- N('IY-H 1 " 42 PACE 3;;" (' OCMr:lni1 SY"'I!OL T ltiLE: 

fl(CI'" ""10116 C • 01"'1';>'>,' OISPLA • 17H?~ nONE 1101?6I 00"'[ 1 ":>'311 fNO P""1?"", HLT • "t'Il'1'I0:t! IC~T 0:'1003 '" • 01'01")(1 HAliK.' • "("<04.,,, "'''RK~ • ""'6·"1 MARK2 1lC'640~ PC 
• !hlP' " "'" Psw • 17'771" RII • X 01'1 I' l'!011J R! 'I:\;~~~~2!. 

I 
II:> ·~!t:t'e!'2'? ~~ J ·"ij~"·I'~I..~ :; R4 ·'''"001114 115 ·u~el'l'" SCOf'r • t't1l711t Sp ·x"",,,,,,,.·~ :O;TA"T ""'1"'''2 STKPTR • flJPl0500 SWf:! • 17757:' TPIIUf • 17"'i66 TPCSp • 17756~ fIlA ""1",,4 T1A ""l1'n T1'" r.':lJ26 TUllIA ""'3646 fl1'11' 01'13614 T11'12A ItlU722 T10J. ""'JI'~' TU'", ""4"'0:" T11'15A 0I'l403. T11'1o' 1'It4Pot'l Tl"'14 0'Hllll TlU ""lJ5~ HUh "~4141! T111A iH'41n T1124 """2211 T1tJA "l'I4Z!)~ T11H "iO"" '115A '"'''433", T116A ."'''36''' T11" "I'I441P1 TiZA "(/J14U T12,'" 0"4441'1 T12U ""'44711 T12U 8t""2P! T1'JA "1"4,,/1 T1'44 PlI'4601' Tl?~' 1,"" .. 6"" Tl:!6, ""'4661'1 TPH 0f1!4111 T134 0' 143~ Tll'" "".,.,. Tllu fIlH77" T1;'2A US"'Z. Tl:lH 0""'5(' T1JH IlP!l> 1 k11'1 T 13'), "'~13(1 T136' ""~516' f1314 ;\1'21" 1 i 4" ""~4~6 114", "'",5?41l T141' "'''27111 T1424 ""321'1 f14J. "PI~.'I'j1ll TH44 0""4'" fl"'), 0~'43' Tl46l 01"46'" T1 47, QHl~'1I'1 T1'). ""'1'1014 T1',,' 0e'5'4' ~15U ,,1"'7" T152A "n~tt"l11 U".\A 8"'51\~JI'! T15H UHI!III Til), • 11'513'" 1156A 1'I"'~76111 T1'7. 1111161'110 116A 1!I'l15J2 Tl"'~A IH 6114 fI! Tl"'U 0Q16~7111 T162, "'6120 T1l'>3A "''''615f11 T1644 "'62"'" T165, 01'&23111 T166A 111'1626'" T1614 "1!'631 1'1 T17 A 0"156'" T1 7IlA 01'&34111 T17u 111'16370 T1 '24 "064211 T17H 11164591 1174.t 01'1.51011'1 1175. 1111'60;"'" T176A 1'1365611 T17H 0"'6611'1 T2A ""'1128 T28. 111'11606 T23", 836640 T 21'1 14 '"'667''' T21'12A 111'16721'1 T2113 0/167J4 T21134 "06764 T21'14 ""676" T21'14.t 1'11'1"'16 T204n 011'1'120 T2"'5 11071'132 T2"'54 i/JP71'16? T21'151'1 "'''''P164 H"'6 "1'17"76 T2"'64 0(!71JII T2"'6fl 16'713'" T2~7 i'I""146 T201 A ''''''166 T2U "oil 1 1134 T;'>H' "'''7176 T 21 ill A "'''',;>'}pl T224 °"'1661 T2" 00171' T:lH il"'173~ T2"A "''''1 76 4 '"'It, 01'12"'1? T;PA 00 21'141'1 T JA ,",I'll !I .. T ,JI'!A "112"'611 TJU 01'1211 4 0." U"142 T ,s.\. .I~ 21111 T J4A "'Ai;!ll1 TJ':iA I'I!'In44 BAA 00n72 T ,\ 7 A _1!"'~~~~~ 7<14 V"'ll '''' T 4"4 0"2:1411 T 4\. 0112.!" T .. ;>, "., 24jl,t T 4.1 A "~.l~~H' 144A '''~24 I. H'I, "'~2'24 14"'. .\1':1 "1 ~~) T 4'. I'If· ..... II' T'. 1"1" t;,>:/ 4 T'~A 1'I~2626 T'>U It'I-i!f.!14 l!:l"A ~1'7'I'l" T~JA ""'27.10 THA 01110>'" 1 !J"i" .1~ J~~4 HilA "'~ ll~.1 ' T' 'A 1'1 "'3t'60 T 6, 10\("1,52 TOl"" ,~V .11 ~ ... Til,. I'I1".s1.!4 162A ""'J!II;> 763, I'I~J210 T 1>4 A " J7J1I T 6~A ~1',s;o64 ToU 0J'Bl? T67.t 0" J-HI'I TlA ~ ~ 1 301' T7"" ,,~ .1.l6tt 014 IIInJ414 Ol'A "'''':1442 TJ ~A "'J47} T74A "",,s'i16 , 7~A 1'1'1.1'44 ~ '6. 0 23'72 r 77 A .. PJ6V lIfj;ilAK "177111'1 

• 01'1'316 

ERRO~S !lETECHOI 
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'II.i 

r;.\~ t 

*" .. 
iii 

I 
II 
t 
i 
~ 



( 

MAP.'IEC-U-OCK8E-B PIlP11/.' "TIlT H!H "ACYll,UIZI 'l.NOV:;"~ 1',,,,, PACE 
Oel(lIHI 

",ePl"I'I1il 
"1"171'11 
t 7157" 
17 ''51111 
177776 
,11170 
1 ".,/\4 
117'116 

1'1 ° 1'101'1i! 
"'0"'O"'1 
"'0('10('12 
1"0('1""';) 
~iol(ll0"'4 

P'iol"'0:>15 
p'1il::'!'''''6 
""1'10"'6 
I""1"0~6 
'''?'0t'16 
""'''0~7 
t'I"'fl0?0 
1'11'\","('14 
f'O"f'00ti! 
11','(lI"14 

"",,,,,,,111;\ 
1'4('1..,,,,,,, 
,4('111"'" 
",HHI"'" 
tll"'Iol~0 
~JI'''"ll'\ 

~"4"P!" 
MDI'I2"'''' 

,TITLE "AI"OEC-11 .. CCK8E-B P'Pl1/6~ PTIIT T[ST 
,LI5T ME 
,~LI'lT "CiMO,nO 
, A 110; 

ITr.,T nC~hr. THI~ IS • frsT or T~[ pTT ~ RT! p'STRUCTlCN', 
IT"l R'I I''''>TRIJCTI'''~ ALLt'lW~ A IT' !'!P TnAP 1,..,..tDtA'lV rOLLCioIlliG TME 
I~TI, ~IH~r.~ THf RT' WILL [XlCUTE T4( P.·STRucTlnN f"aLLOWI~C; THE RTf 
I 11 If nkr THI q. flIT TRAP I~ ALLO~ED, ILIKl 11/20 RTII 
1,,'1HI THI'> T[ST (X[C'UT[S 'T' flIT TRAPS, 
,T~[ nST TESTS JlTTII'ITI IN ALL T~R[E STATtS IK[R'-IEL.,SUP'ERVISOR,.,<O USER)', 

,START I NC PRI'ICEEnUJI[ 
, LOAD AOoRESS.21!1! 
, PRES~ START 
, STAc\( POINTER IS AT 511H! 
, flEL.L WILL RING Olio/EN TEST IS COMPLE'E 

ML TaM~L. T 
!lcopr·"'1l'l7P11 
Swlhl77'70 
(11C;~L4Y"77'7" 
F'$W.,71776 
UIi'" AK.111770 
T 1'r:',I'.\ 7 7~"4 
Tf·tllI! '111',.,. 

,·················.·INI1IAL 
STI(I'TWall'lU 

,r.;rN[IUL. RfliISTE"S 

A"·"" A1·"\ 
R2·"2 
A;)·"3 R4.". 
R5·"5 
!ipaU 
KSP::lI:6 
SSP.lI:6 
USPcll:6 
PC·"7 
TBlh21'1 
(HRVre." 
R[SVrCal!'! 
Till TvEe"i4 

/f'I"IOr:lSSrk SUTUC; R!TS 
KH a 0 

SH •• "'''~''' 
UH"14"~0'" 
PI(Ma,' 

PSH. H"'''''' 
PUM"""!!!"'" 
R[Ca411Qlil 
PRTYUU~ 

'MovE i>C Tr Al 
'.I'lO'lESS OF r:o",snL. S;JI"C~ REGISTER 
'Af'Dt:1[5S Of" rONSnL OISPLAy RfCISTEJI 
,.nn"[SS M PROr:rSS['l <;Hns WORD 
U,nO'llSS Of f'OPl1/ 4!> MIello fl~OI( RECISH_ 

'",'ACI( fir,l N" t.t."")~"' •••••••••••• , ••••••••••• 
JIN\1r A L StArK HlTlNC 

'K[R'IEt.·S SUCK POINT[R 
'SUP€RVI~MY STACK POINTtR 
IUSERIS STACK POINTER 

'AlIOIlESS oF' rR"OR TRAP VEcTOR 
,.'10'lESS o~ RESERVED I~ST, TRAP vECTOR 
IA"lOnE5S or IT' nrT TRAP VECTOR 

11<01"[ L ... oOr 
,SIiPfRvISORy MODE 
IIJ~,I ~ Hon( 
IPl;fvJnlJ<; KP1N£L .HOOE: 
1"~(VI'lU" SUP(flV!SORY MOOr 
,PR(VIOUS US(R MODE 
IRECISTp Srr BIT 
IPRIORITV LEVEL <4 

HAINi')EC .. ll_oCKAE;'B PDPl1/'" RTI/T nST MACY11 •• ;t, U.NOV:'U 17144 PAI:[ 1-1 
OCKBEB 

, STACK 

"''''''710 
"''''17''" 
11115:11730 
"'14110"'0 

,'0'0('10 010111111'12 
l'fIII'llol;! (1101'111"'0 
,'~"i/l1'4 I'III"'0~6 
""'~kl\'6 "'""'''''''' r~'""", 1'1091012 
~Ll~~12 "'00O('111 

~'0'''' 1" 1110"'016 
1'''~''16 "'0(110~" 
"('I~02" ("1/1"022 
(,,,1''''22 0000"''' 
"0"'O24 "'l1It'I" 26 
:O0'~?'6 "'''!'0'''0 
r.1l"'1il30 '''0:>1032 
,~MIil~2 "'''11101110 
,·.!PII~4 1'I1!0Ii1J6 
,'",10.16 ''Ii,,,,,,1'I1ZI 
\'\'I~1'J4" "\'1"'1542 
,'.'1'\'1 ~;I "'''IIIH'''' 
I~ ~. ~ VI .. !If 1'1111'11/146 
, 11 I' ~, .. ,. ~1h"ill'" 

"~'Il"i/I '""'1'111'14/ 
11\.,t'~"~ f'I~i/I_IlJil 

"1"1'1/1'>4 1'111'1 i'J 'I. 
,~~., b) ~., C "'I.1(11"~" 
I , ~, ~J '" r. " ,~.., .. ",~~ 
.'111~' It'! f1,~ (ll1ol~"I'i\ 

f''''''''~4 1'1",,,,,,66 
1'\1'''~6 "'''PH'' II 
,'I'~k1H1 "1'\""];( 
!'1"~72 "''''01'10 
~~~1<!74 91",,,,,,76 

~~'''76 ",0"'1""'" 
I'~ ~ 11'" "'0(11"'2 
~i/lPll'2 "'QI ('I II " III 
""rll-4 11101'11216 
~\kI ~ 1 ol6 ;0"'(1"''''''' 
.'~P1t" "'''''''112 :'<"112 "'''''''0(10 
?i/lrlt4 "'''''''116 
'. ~ r 116 ('10"''''''O 
;'~'1?'" "'11~1?2 
\~ v1 Vi.' '" ~""'I'l"'''' .t\,~ t' 1 :;-4 "''''''1'6 
;'I\~ l't- ,~",,,.,(.,,, 

"("t h' "",.\'2 

PRTnel41'! 
PRTv",.", 

PO I t.lTrRS 
KPTR.77., 
Sf'TH.7'., 
l1PTR.7l11 

, .'" 
I1C;"o,SCQ ,i'olLIH 

, -2 
HALT 
,.2 
HAt. T 
,.1 
HAL. T 
,-2 
HAL T 
, _2 
HAL. T 
,*2 
HAt. T 
, *2 
HAL T 
, .2 
MAL T 
,.2 
MALT 
, .~ 
~Al T 
, oJ 
HAL T 
,.1 
HALT 
,,~ 

HAL T 
, *2 
HAL T 
, .2 
HAL T 
, .2 
HALT 
,*2 
HAL T 
,.2 
HAt. T 

• *2 HAL T 

• *2 
HALT 
,.2 
HALT 
,*2 
HAL T · ., 

" . 

,PRIORITV LrvEL 
'P~IORITV LEVEL 

,KrR"[LS I~IT"L STACK POI~T£R 
,supeRvIsoRs 1t.lITIAL STACK POINTER 
'USER INITIAL STACK S[TTINC 



ii 

;;ii;.;'[C.ii·OCii~[.i:i Plli"Hi4; "TilT "'ES, Hi.NOY;72 
I 

I1A(;'I'11.62. 1714. "ACt I-a '!\ 
DCIIBttl ", ~ 

1"0'1 '2 ""'",, HALT i '~'1'14 ""'1'1136 , ., 
'MUll ",1111111'1' HALT 
:~.' ~ 1 .. '" ","'1'1142 ,.2 
I'I/I~ l.:l 

1"1 i/lDIiI ". ",AL T 
'"M1H 1'1111"1146 ,-, 

I "I" 1.6 ~""""III HAL T 

(" "iilV1'';;l 1'1""'1"2 ,.1 
il'.,r 1"':1 1'11'1"""'" HALT 
"""1 '4 ",,,,,1'6 ,.1 
t'",? 150 ~1Il"11C~1II HALT 
""~16~ 1'101'111\2 .~2 I "'111(/162 ,,111"'011 HALT 
r;,;vi6oi '1I11~166 ,.2 

I ~,,(l166 1""1111111'" HALT 
I'IM170 1'1"''''172 ,., 
<'0:1"172 "'''"''~II HALT 
",:;,el74 ",;'11176 ,., 

I 
C10~176 "'''tHH''' HALT 
C1;.l"2C00 l'Ii1JI1202 ,*2 
1"0!lC'2A2 

t'! "" III"" HAl. T 
~~I/J" 21'14 ",""'2('16 ,*2 
1':1"2"'6 01"""1'1' HALT 
'~0?210 OIi1JI'I212 ,.2 
"01'212 PI""'''''''' HALT 
POil'214 l'Iilr'l2U ,*a 

I ~""216 po,","'''''''' HALT 
1'1/11'270 l"ilJp2l2 , .2 
;'~~2:?2 ",,,til,,,,, HALT 
".11'274 ",01112"6 , .2 
\':11'2;>6 ",,,,,,,.,111101 HALT 

I 
rill'" .h' 111.,,,234/ , _2 
1"/12"2 l"."ilAf/I HALT 
r1~'2H (JI1II(,,2H ,.' 
1'1!?2J6 ,."'''','''''' HALT 
1'1""2·0 ",""'242 ,.2 
'~io!"242 pid"IH'1I11 HALT 
1";4'244 "'0"'2·' ,.2 
1' .... 246 111111111.,1'18 HALT 
!'!~'2"8 "'0'"2'12 ,.2 

I "IM252 ,,101""""'8 HALT 
1'1;42254 """2" ,*2 
!"-"2'S6 l.e,,~p2 ""'-' 
1'''''21'1'' 1'18"262 ,t2 
1''''262 l'IiI"'iI"'. HALT 
!'~i'2b4 "'~266 ita 
1'''''2;'& ","~''''il HALT 
)'I~21'" ",0"'272 ,.2 
""'~272 fit ill ill "HI iI HAL T ... ~ 2'· '~1l"':t16 ,.2 
·'~~2'/) "'~"0"'1II HAL T !,,,, jl"'" ",II"J"" ,.2 
',''''~ jPl "'iII"''''''0 HALT 
~''''I'! JII4 ~1/l"JI'I& ,*a 

HA p.nlC-U;'OCKPE-8 POPl1/4' RTIIT ,E!r MACU1,6U U.NOY;U HIU 'AC[ 1-3 C' OCl<8re 

1"0' 3"16 .. "",.",. HALT 
l'rrJ10 ~1':t!3t2 , .2 
i""rJ12 \'1/l"",!'l0 HALT 
""'J14 ""II"3t6 , .2 
'",,,:he 'It Ithili!;;:Wi ;;Ai, f 

I I'IQI'3:?111 1""'''3:1'2 ,.2 
OIi'1'J;?2 ,,11l~elllil Io4ALT 
"QlVj'4 "I0"'J'6 ,*2 
.,~, H6 :>111".1'10 HALT 
GIl ... , j 'ill ,"""'3,)2 ,.2 
1i1"J~2 ,,'fIt.ClIIl HALT 
~111'')34 (1111)111,,:1, ,*2 
"Il'J~6 P""'''''' HALT 
"1''' J~" 1'"",.)42 ,*2 
i1101' J42 ,,11"'''''. 104 AI. T 
"iII",144 ",,,,346 ,.2 
""1'346 "Il"."''' WALT 
"""3'>" "0,,,3'52 , .2 
"'I'IPJ'>2 ('101"1""'. HALT 
q!"P 3'14 1"""'3'6 , .2 
~'" J5b 

",,,,,,,DI,,, HALT 
PI<I2 J60 1"101"1362 ,*2 
110V 362 "0",,,"'8 HALT 
"0' 364 1"""366 ,*2 
1'1lV-366 ",I1lDl"fltil HALT 
PiI1lPJ'7" ",01'1372 ,.2 
~"'''J72 ,,'011110" HALT 
fIIIclPJ14 ;ot0ftJ 16 , .2 
1'10' J 76 (llglIIfIIPlI HAL T 

,L 1ST H[ 
1'1(II1II,(1111 .. "" 1'11111/;/1'11.1 II"," 10'\' ,'1,1,,,, J"''' UAIIT Ir.n STun TrsT 

""'111"101 ,-U.III 
~IiIHWI1 I'Illnl'llil I (;NT I " ,CONTAIN" "A~I COL/NT 
"~HlI'.1 (ilL"'''''''' HMpl '" d(.j VI"" 4~"lljl\ , 11711., ~ T A~ T I Cl.,11 IPH ,eu AFi I'~"$ COUNT 
"~,,,, iii '171"6 I~ '" '" ~JI' III REt.1 N I 1'10\1 .Sn"lli.~" .1"'ITtlLltE T~r ShCM POINTER 

~"l"'" ,'l101H 1717111o! ln~'I., MOll 'C~IT,".urS"LAY IUISI'Ll'!' p.'S<; COUNT 
l'i11ftlN ,.1;>7." IIi<lIIIHIIol \ 77'.> I~ AIT .411~ .... 5",11 ILOAD POf'11/45 MICIIO SIIOK RfGIST(IU 
",11 Ii' .~'" 1""14'3 fl(O .. ' ~ 
['011,-\2 lU7H 177'7Il 117770 Hove "'!i~R,"'I)BR['1( 'LOAD l'iICR!l ARfAK REC WITH SRe-7 

ITrST THAT RTT Pnps THE TOP 10101'10 orr THE STACK I"ITO TH[ Pc, 
~~10H'! ,,11'171'11 Tal SCOPE 
"'l!lIil42 (01\'1046 Cll! - (51') .PU5~ A PSIo 01'1'0 THE SUCI( 
~"11<14 4 ~P7411 0B1"'6 MOV NT(H,p(SP) IPUSH A PC ONTO THE SUCK 
r'll ~.,~ '''~'''~& flTT 
Il~10"~ ".,~.,~" HLT ,RTT DID NOT I'OP TOP WORO err THE: 

,STACK I~TO THE PC 
~'~ I '" ~ ~ l"i'I"''1, R!! RE:O I "I IR[STAIIT TEST IF' ERROR 

~-"1ol1"'~6 :>10"'4"0 T0A1 AR T1 IGn TO T~[ NiXT TEST 

, 1; ~ i rfiAT HI; i'u>,S iwi) wUHDS Oi i 1Hi: SLtCK ''!t~ 

I '·~"'M' <11 (l7~ 1 HI SCOP[ 

,. r:. 
",.' . I .. 

I 
" I 
,11\ 



... • M-AI o,J~[C"l1.DCI(FlE .. B PM'U/.' "TIIT t(H 14ACY11,621 l1 .. ftOOV;72 171H IIIAG£ 2 
DCM8[Y 

"It HI 76 I'1f1161'11! TUI HOV ,p ;U' I CET ,lOr SHCK POINT£R 
;'~11'4" ~2'7,e "'1""'1 CMIII ,S,",TA,'" 1010 RTT pep TIIIO WOR09 
~1/l11 "4 ~1l1.M1 11[0 T2 
?'IU1'" "'''l'IlIII' " IoII.T I E"ROR I Rl' rllO NOT poP TIojC WORDS 

I TrST THoH RTT PI1P~ TMr T"O WOllO'" orr TioIr SUCiC ANO INTO TH 

(' IPr. ANO PSw PI.SPECTIVEI.Y, 
~''''111'' "'1('171'1 T2 I !IlCOpr 
"~1112 :-127{'6 "'01l~1II0 "'OV ,STKPTR,SP ISr.T STACK pTA 
1'01116 1'''''''''6 CLR -CSP) IPUS~ SUTUS 0'" TioIE STACK 

"''''11''''' 1'1;>746 "'01134 MOV .n?A,-(SPI IPUS'" Pc 0 ... THE STACK 
11"'11;>4 r>1',)H7 .00357 176644 MOV 1ilJ57,PSW IPRESET STATUS 
~"1132 1IIi!I"'ilP' 6 RTT 
1'31134 ['1117,"'" 176636 T2U HOV PSw,R0 ICrT STATUS ArTER ATT 
1"1'114" "'''57'''0 TST RII ICHECK THAT RTT LOAOED 
~~1142 1""14"'1 BEQ TJ INEW STATUS rROI1 ST ACI( 
1"01144 "'0111""" IoII.T I ERROR I RTf rAILED TO LOAO STATUS 

1'01146 1'11'71'1 TJI SCOP£ 
"'01150 "'1;>7(>6 111005"0 HOV ,STKPTR, SP I SET ST ACK PTR 
"011t;4 "'1?7'b 0"IIJ57 HOV .357,-CSP) IPUS~ STATUS O~ THE STACI( 
"vl11>0 ('1;>746 111"1172 MOV IT:'IA,-CSPI I PUS~ Pc or.; THE STACK 
:';Jl11>4 r<iIJ"oIll" 1 17661'16 CI.R pSw IPRE SET STATUS 
~'I'tt 71'1 ";"1"0:'6 RTT 
"'.'1111 1"111 "'1'1 111\61'1' T3 .. MOV "SW,II' I cr T 5 T A TtJ~ ArT!:" RTT 
",'117" tlt;J!'f,'W !'IIH'IJ'I7 I1Hr ,;1'1'. "" 'C~j rK ,.TATu,; ArTER "TT 
"11'/111' "I'14t 1 lUll T4 
~otIl':"4 ... .,"'11"'11 'iI.' IttH11l1l; I Nr.!}HIH'r,r 1;1 A TU~ .r Tnt HTf 

j CHt eli 11"" t r.1> CHI TIMe r<uT TlUP 
~k!1 i:!,16 "121 17 "'"12<'4 ilk''''I1'''' MOV -rn,HT,II.[flIlV[C I Ln~n T 1"[ ouT 'thl> vEcroll 
~~H214 ~i45~H 17UI'IS CI.R Ulnai!kl I.OO~[SS 1 73,h10 ALWHS TIMES OUT ON 

IDIT!P/DATO IlUS CYClE 
1'1.!122i1 1'1 0l'10 "'iI ~LT I ERlln~: rAILED TO T I ME OUT TRAP 
"e12'l2 ... ":>1672 FIR FlEGIN , Li'lO P TES T 
~~122. P2262b TORET. CMP (61., C6h IR(STORE TIoIE STACK 

'H'ST THAT TIJ[ CP OC(S THE INSTRUCTlt'lN FOlLowING THE RfT IF' TH!: TBi T 
Icrrs S[T IBV THE RTT I 

>",,12'26 "1:>7:"1 141 SCOPI; 
,'i!1230 "1;>71"6 :1"O500 MOV 'STI(PTR,SP I SET STACK PTR 
(';11234 t"l;:> 71'> 7 ?i01266 176552 MOV jlT~P, TB I TVEC 'LN~ 'T' e I T TRAP VECTOR JNO 
7;1t242 ~i·'i~" 7 176550 CLR TBI TVEC-" IITS STATUS 
~~1246 ('1;>]46 fl00020 MOV IlSIT."cs", ,SET UP STACK SUCH THAT R T' CAUSES 

II T' BIT TO SE T 
[';1120;2 0'17746 "'01260 HOV ,TU,-CSP) 
('~12'i6 "klfl~"6 RTT 
1'1112110 ~1/l~24" HAl NOP ICP SHOUL 0 DO THI S INSTRUcTION AND 

I T~' C" T~HP 

.·"12~2 ",""'0 fI III THAI loll. T ,P-'OCOSf K DID NOT ACKf';OllLEOGE 'T' 
19 IT TRAP 

,',112,,4 ~""":l' DR U 

!'1'!12~6 "1! 61'0 1481 HOY (SPI,R3 ICtT PC IIH!:N 'T I TRAP OCCURR!:D 
:-"1270 fl;??7"'''' "'''1262 CI'IP *,44.4,R0 '010 CP 00 THE NOP 
1'01274 ",Il141111 REO T5 
"'''1276 "'''1'10'''0 HI.T l[ilRORI 'Tt SIT OlD NOT TRAP AP'TER 

I THE NOP 
IhllS TE~T I~ THr SA"'E AS T4 ElCc,PT THAT TIoE INSTRUCTION rCLLOwING 
I THE RTT I WHICH SETS THE IT' BIT 1 Is 10. THREE WORD (HOV 1'5",21 INSTRUCTION, 

rill! 3"" "'1"'7"'1 T51 SCOPE 
flllt 3,'2 ('1;>7('b 0119'00 MOV *S'IiPTR,~~ Isrr STACK PTR 
'~,11 J.'6 ('1?7~7 ",,,IJ44 116!)1'li1 MOV 'T5H, TBI TVEC , lrlAD ' T' e I T TRAP vECTOR 
(,'''1 Jl" ("1;>]46 fl,,00?" MOV .TRtT,"CSP) I SETUP TO SrT I T I a I T 
".:lJ"0 1'1?746 1'\01332 MOV 'T5A,-ISPI 
"",I j;>4 "'Il "0 i4" 7 171452 ClM TEI1" I 
"J1 J.10 POiIJ('1"'~b RTT IRH SCTS THE I T I 9IT 
c'",lJU ell" 767 176 .... '" 1714"2 T5A1 HOV psw, T[I1P IMOV[ STATUS TO Mn: LOCATION 
"/1.340 I'1""'''';>1l HLT II T' elT 010 NOT CAUSE A T~AP 
V>'IJ42· "''''''''''''7 fiR T6 I 
~ .. lJ44 ~1II1~0 17'432 T5RI MOV TEMP, R" IGrT 5 T A TUS THAT RTT LOAOH 
~"'1J"0 t"2?7"''' (IIB""2'" eMP ITRIT,R" , DID RTT LOAD 'T' BIT INTO STATUS 
"013r; .. "'''14fl2 FlEO T6 
"'''1 Jr;6 ('10:o10f1' HI. T I[RRORI rlTHfR RTT DID NOT L040 
"elJ6'" fI"""'''''' IoILT I' T' e 1 T I~TO STATUS OR 'T I RIT TRAPPED 

, TrST THAT THE CP A r:I(N"~L (Clef S 
IB(F'(lR[ PS- liAS SAYEO, 

T>lE 'T' e IT R[ I NG SfT BrrORr Df'CUT hc 
I T f~ E IN!.TRlJCTION .rn~LOlollfllC AN "T I 

"'" jll2 "'11'17~1 Till ~copr 

t',;I,,"" Vl1711'6 PI i! '" ~"" '" MOV .STKI'T", "I' Isn STAr.K PTII 
LI ~.., 1 ~, , "" "\.' , ... , ""1 4 '0{ 111141ft H(lV .Troll,TlIlTvrC lI.nAn 'T' "11 TRAP vrCTOII 
-"".\'(1 '1;' ,~. AeIHl", MOV .TII(1,-C·.", I ~f T ul' T f) 5' T IT' lIlt 
I~ ~11 ,. I' ;: !1l:·'H. L'l8141'" MOV .16A,-CIo"1 
.~ ~'1 j 4,' ftc 1'111 "I6":l "TI 'RTf ,t IS 'HI 'T' lilT 
,,~ 141 II tH1i411"'e fr, A I MI.' I I fiHrlll: CP SlinilLn HAVl TIIAPpfD 

llitlllffl TH Is I filS TtiUCT ION wAS OECUT[O, 
I~ L11 .. 1 t! "'''''''ilU r~n , NO" 
~o11 <It" P"'(·4~. aN T1 IGO to Nr x T T[ST 

I Tf') T THAl T 'l CI' "Drs NOT HKfoJOIoiLfOr.( TH[ , T I HIT I r TH[ INSTRUCTION 
II ill LO" I "IG T ~L kTT CLEARS T;;( IT' III T • 

l_ 
(. l 



'1'1416 
1'1"14'. 
~,' 'I 4?4 
V .. 14~2 
""'14H 
"?14Hl 
VII1444 

"'" 14')(,' 

"'014'4 

"'i14!16 
1'101460 
1'101462 

1'l1"17P1 

1'l1?1"6 "'''" .. , 
"1,,11, "'01462 

"0"'"'' 1'11,,46 01114,. 
Al,7 4 6 l1Ia""U 
"'1'746 "'U4'4 
",""'24' 
",a"iH" 

"""'2". 
"''''''41111 
11111111111"8 

176J62 

T71 

T7A1 

no. 
T7C. 

sco,r 
NOY 
"Ov 
eLf! 
"OY 
"'Oil 
"OY 
NOP 

"TI 

NO' 
BR 
MI.T 

'STKPTA 15P 
,nC,TflITV(C 
- I S" I 
'178,-(SP) 
'TRp,·(<;PI 
"H,-(SI'I 

[L.f' 

.TWIS Is WloilT THE STACIC LOCKS 
,LIKE arroRr TWE ATT 
1610 • THo • SP-6711 
,672. 2111. 
.674 • T7B • 
.676. 0. 
.7l"0. ,. UNKNOWN 
,STACK ArHR TME AfT 
1614 • PI! • 51'-674 
1676. ". AND ITI IItT 
171'121. 1 .. IS SET 
.StACK M'rrR TME RT! 
.71"0. ,. 51'.7111111 
I ANO I T I atT 
I IS CLEAR 

IeI' ACKNOWLEDG[D TH[ fT' BIT 

I TEST I r TH[ PROCEssrA I S AN 11/4' 
""1464 1"17737 1'102164 "01"010 [1."51 MOY '[1010 , "11'1 ISET RESERVED INSf TRAP YECTOR 
"'~1472 1'10023" SPL. 111 .WllL TRAP TO eND IF' AN 11/40 

hH474 
l",HH6 
I"~15"2 
;'1;>151'6 
0"1512 
",11516 
:'!~1'22 

1'." .. ,. 
"1,11'1:'" 
,',"1'1,14 
1',1l!)4i\ 
"~1 !:>~a 
;1t.l\!I~1oI 

"'-'15'12 
"'loIl!:>'!4 
",n~"2 
";>151>6 
".:1572 
"ll~71> 
!':316t'12 
r~~16~·4 

rill 16i'l6 
11;:11>1. 
;''''16210'1 

1'111'1,01 
1"050117 
1'127"'6 
~1 ~716 
!'Il,'·6 

"''''''111''7 
I'Ie"'''2 

1'I1!~I'Il'IfI 

iliA'''' "."1\11'11 
~'J'Il'" 
flIII14A1 
1'1111'18"'111 

£'11 PI'''Il 
1II1:? 7" , 
t'll?7~b 

IUi/H6 
1'1".6 
1'11'5",0,7 
"''''1''0'''6 
1'10'11'10"0 

"1'<'7"'7 
10'5" ... 7 
"227"'7 

176274 
:'1111077. 
"'5434, 
1'11111'26 
17726' 

1/1'11 .... 
1/ 11 ;1,'. 11,4"', 

A"IlJ40 
",,;17111 
17 4 011' 
",,,16"'6 
17720' 

176164 
1761"6 
1740"'111 

176214 

177166 

177154 

I TrST 
T1U 

'11.1. I 

TH,T A'll 
SCOPE 
CL.R 
MOY 
~OV 
MOV 
CL" 
ATI 

RT!, LOADS THr STATUS WORD PROPERLY IN K[RNEl Moor'" 

PSW 

HL' 
"'OY 
eLI 
t:HfI 
IirG 
HL' 

'['if S''''' 
<;COP( 
"OV 
MOV 
MOil 
MOV 
CLR 
RTf 
HI. , 

MOV 
CI.It 
CMP 

.K~TR,KSP ,SrT KflHJEL STACt( POINT[R 
'SM+PS"'ORE[;oPRlY7 , i KSP I 
'T1IIA,.(K$PI 
TEHI' 

.POP ~ TOP WMOS or K[R'Nrt STACK INTO 
,STATU!! AND PC 
HIIMi'IIll "T! 'A ILtO 

,.ItW.TI~" llirT liT"", IIO"D 
1"1\1 

'b"t"~"·"t /loP/lh " H"'I' 
, ·4 

.ERROAI INeonR£CT STATUS 

~ 5 .~!)II( PEP T THAT IITT IS fROM KERNEL TO ~ SEA MODE. 

IIPIITY7. PSw 
.KpTR,KSP 
'UfHPUM·q[C,IKSP) 
"Tl1A,-(I(SP) 
TEHP 

'ERRORI Rn F'AIL.ED 

PSW, TEMP .crr STATuS WOAD 
pSw 
'UM.P\JM+REC. TEMP 

MAINrllr..U.Or.KII[.Y "nl'I\14'1 IITIIT I,,, "'.CYll,U. U."OY~71 171'4 "flC hi 
nC:~llr I, 

P'1.t1HIi "CIt 4(\1 
"''''Uhl II ..... !!. 
"''''16::42 
I'I610:H 
fiV1642 
1'iL11a.o 
\',11 tI'>l 
,'11 16'1a 
"016"''' 
t"\l1666 
"01612 
~017"'0 
"'111171'2 

P0171'1. 
(~0171110 

1'11111714 

""'7'10 
P'~17'24 
"'Bin", 
:"10117:14 
~1oI17:lO 

~1'I11'" 
P'il17~f6 
~,1It 7',16 
.~, 760 

0017112 
:','1 7"'~ 
~'" 112 
:'1'\11 If> 
V'~,~ '1 
"~hl.'6 
t'~lIH:I 

!.V' 21'1 t .. 
,'i'i., ?:l 
l'I'7.!? /I 
{'1/I1"H 
~"2~U 

"~21!41'1 
!.,,~o! ~ 2 
• r~ , r1 j I ilJ 

112 "'i4 
~, "'ill 

",'" 112 
~20"b 

"11"7'~1 
1'1,7"7 
1'1:>71'10 
"1:<'71(1 
1111'746 
"QI'IQH"6 
"1",'"7 

"".,"""7 
('.2'1767 
118141'11 

PIIUI""" 
1'111'171'11 
1'1:>711' 
I'Il'7~6 
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TU "'1704 T"U M1'36 '1'14 01'117U flU 11"2111-
TU 0'2/11"" T1" 81111217. T16 rIl1'l2U' flU. 1U21'" 
12 I!:tll1P, T24 Q1n13" T3 0"'1146 T:sA /ll1il11'. 
"4 ,,1'1226 , U4 IlQl126f1 TH. "1'11262 HR I!If12U 
n 0!13l!1B T5' "''''"33~ T58 01'11344 T6 8111362 
T64 ""1410 TflB 0l'114U T7 ''''11416 T7A 0014,4 

T79 "r145& T7C 811.'114&2 USAEAK • 1777711 U" • 3.411"8' 
UPTR • "r.g7Jr USP • "'UHolI!l06 • 0022'" 

~rlRORS O(TECT[O i • 


