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1 , ,~ ,\ H S T f" ArT 

THIS IS A TEST OF A~~ THE 11/45 HARDWARE HEGlSTE~S 
( R 10 -1 5, S lJ PER VIS 0 R S T A C I( POI N T E R ( R 1 6 ,', 1I S E R S T A C K 
POJ~TER(Q17), AN' THE MICRO 8REAK REGIST~R, THI~ 
T EST I "J S I 1 R r S T ~ A TAL. L R ITS I N E A C H 0 F" THE REG 1 ~ T r ~ r.:; 

CA" 8E SET A~JD CLEARED PROPERLY, 

'2 ~ 1 E QUI D j\H: r~ T 
BASIC 11/4~ ~YSTEM 

2~2 STORAGE 
THTS PPO~RAM USES 0 THRU 175~0 

?3 PREL.IMINARY PROGRAMS 
00AA TI-IRU !J0MA 

3,~ LOADING PROCEDURE 
~OAD PROGRAM USING ARS L.OADER 

4~0 STARTl~G PROCEDURE 
LOAD AnD9rsS 200, PRESS START. T~E PRQGR4M WIL~ LOOP 
ANn RING BELL ON PASS 90MP~ETION! 

?10 OPERATI~G PROCEDURE 

~~1 SWITCH SrTTINGS 
NONE 

5,2 SURROUTI~E A8STAAC1S 

5.2.1 SCOPE 
senpE IS A MnVE.pc,Rl ANO ~TORES THE PC+2 IN Rl, 

5,2~2 HI..T 
H~T IS A HALT INSTRUCTION" 

6!0 ERRORS 
ALL ERROOS wlLL CAUSE A HA~T 
TRAP AND INTERRUPT ERRORS WILL CAUSE A HA~T AT VECTOQ+2, 

6.1 E~qOp RE~OVE~Y 

PRESS CO\!TI~UE: TO p~aCEDe: TO NEXT TEST 

6.2 ERPQR L00PING 
TO LOOP ~N A~ ERROR, P~ACE A 8RANC~ TO T~E PREVIOUS SCJPE 
Y~STRUCTIO~ IN PLACE OF THE ~A~T INSTRUCTION! 
~OTE THAT IF TYE ERROR IS INTERMIT'ANT T~AT THf TEST WILL 
1ROP THRU THE HALT AND PRO~EED TO 'HE NEXT TEST. 
THE REF" 0 R f, T r.! L 00 P THE: T EST CON TIN U 0 S L V ~ E P LAC E THE r~ E Q ',..t,.' 
INSTqUCTION tMME:OIAT~Y PRECEEDING THE ~A~T WIT~ A BRANCH 
QACK Tn TH~ PREVIOUS SCOPE~ 

TO LOOP 1N TRAP F"AILURES, PATCH IN T~E FOLLOWING ROUTINE 
AT fHE AODRESS OF THE TRAP VECTOR, 

TRApVEC: 
TRAPVEr+21 
TRAPVEC+ 4 ! 
TRAPVEC+~; 

TRAPVEC+~ 

o 
012716 ,Movr SCOPE ADDRESS TO STAr~ 
ADDRESS .ADDRESS or PREVIOUS SCOPE 



TRAPVEC+1~1 000006 ,RETURN TO TEST AT SCOPE 

RESTORE ALL LOCATIONS BErQRE PROCEEDING TO NEXT TEST, 

7s~ RESTRICTIO~S 
~O~~E 

M I SCELLA~·JEOUS 
ON TRAP ERRORS T~E STACK POINTER(R6) Wl~~ CO~TAIN THE 
ADDRESS WHERE THE TRAP OCC~RED; 

E X E CUT I 0 i',1 T I l.1 E 
THIS PROGRAM TAKES ABOUT ~ MINUTE~ 

STAG\( POINTER 
THIS PROGRAM INITlA~Y ~ETS T~E STACK POI~TER AT 50~. 



VA!\JE:-a.;J":I(""'-A A~1. P:Pl:/45 DEGI;:rE~S 
... A 

e0~0~1 
1"0"'0~2 
~0121","4 
11100010 
1110002121 
i?'000 4 0 
!1'121 111 1 1"", 
7'11'11122'0 

~0"'4('!0 
~01011!0 
>"0201110 
C0401"1Z' 
~11Z10:"0 
<l2 (!I 0 I1IIZ1 
"'4~0(Jl0 
10el0i?'0 

C'l000t"1Z' 
1!.0el0~1 
Q'0~0~2 
~011101('3 

:-000111" 
"011101'15 
"'0~02'6 
"0001117 
11'0111 0 11! 6 
11'11'1110<"6 
t:'000Q16 
1110001116 
:"000"7 

ITIT~E uA!NDEC.l1.DCK~H.A ALL P~P1:/45 ~E~I~TER~ 

IN~IST ~C,MD,SEa 
,I.I ST ~E 
,AAS 

'TES~ OCKBHA- THIS ~IAGN~STIC TE~TS THAT A~L 8I TS :N T~E NE~ 11/45 ~~GISTE~S 
I~U' .. RI5, SUPE:J.lVISOR & USE~ SUCI<' ~OIN'ED (SSP & "SP), A":l ";:'1C E'°EAP<· D,:;:S":EP 
,CAN BE SET AND CI,.EARED, A~o A~E SE~EC'E:l PR~PERLV~ 
,NOTE' A~1. PRERE~UISITE IN~T~ueT!ON TE~TS SH~UI,.Q BE SUCCESSFULLY RU, 
,BEFORE THIS PROG_AM, 
,NOTE:' R0-R7 RErERS TO CONVENTIONAl. (11/2Zl REG!STE~S A~D Rl~.R17 ~Er£R5 ~O 
,AoDIT!ONAI. 11/45 REG!STE:R~, K!P,S~P,AND USP REFER T~ TH, ~EPN[L,SUPERVI50D, 
'AND USER STACK PO!NTERS~ 
,START!NG PROCEEOURE 
, 1,.0Ao ADDRESS.200 
, PRESS START . 
I ~ERNEI,. STACK POINT~R IS AT 5~0 
I SUPERVISOR STACK POINTER I! AT 6~~ 
, USER STACK POINTER IS AT ,~~ 
, SELL ~ILI,. RING WHEN T£ST I~ COMPI,.ETE 

,REGISTER IDENTIF!ERS THESE BITS IOE~TIFV EACH REGISTER 
BIT081 iR~GIS'ER IDENT 
BI11-2 
BIT2-" 
BIT3.U 
8IT4-2~ 
9 IT5.·HI 
BIT6-U0 
9!'T'7-2"""" 

,OPPE~ SET 
8 IT a-·""', 
8IT9-1000 
81 T1I'l820""0 
81 TU."I!I!!!"" 
8!112~11!1""'HJ ' 
8111:S"20""0~ 
B!T1"""01/1011'1 
81115.101110""0 

Rh"1'1 
R1·"1 
R2."2 
~3a":S 
R4.,," 
IlS·X5 
R6,,"6 
R,.,,7 
SP-"6 
KSP.U 
SSPd6 
USPd6 
FC·", 

IR~G!STER 10 IDENT 
." 11 

1,2 
13 
14 
15 
16 
17 

iKERNELiS STACK POINTER 
iSUPERVISORIS STACK POINTEq 
,USER'S STACK POINtER 

~AINDEC.l1.DCKBH·A ALL PCP11/45 REGISTERS 
"A 

~01110Z0 
11101'101111 
[10001112 
l"0el003 
i"0210 I(' 4 

"0121005 
("O11101116 
11'0 1110 C'I 7 

<1005\'10 
1::00611'0 
e~071110 

177570 
177776 
177770 
177564 
177566 
17757~ 
~22626 

;>111!7"'1 
?0Q10111~ 

:l0IleJ2I4 
<10012114 
?I~1"0:S0 
[10tCl034 

:-"HHH"0 
1141'10"'0 
14>10C'0 

:"000:"0 
~",J:1!~ ~il"0::'2 
11I"'0!" 2 ::'[11("0"'0 
2'''O1''4 ['i!lNl"'6 
2'C'I,H"6 :"0~02'0 

,1~"1 ~ "'0(1~12 
;J~2112 '2J~0"'1Z' 
J"'2l14 "iII::'016 
2'~2116 'elC'0?kJ 
~~;p" 'kJ~~<'2 

l~~22 , 21:'IG)' I' 
Z; .... J?4 '~")~c6 
?' J?6 'il~;FZ 
2'~2l~l '21<,a~2 
21~21~2 '21C'il"'Z 
J:'J~4 ··<'l~6 

r"~6 ""'1 "l~2 
2'7';:'41" ~~~Z'4Z 

ilrij 4 2 ""2'iJ~~ 
2':"~ 4 4 ~IP2'40 

RU-7C0 
RU·"1 
R12d2 
R1JsX3 
R1.·"" 
R15."5 
Rt6."6 
R17d1 

KPTRz51210 
SPTR=61110 
UPTR.700 

,REGISTER ADDRESSES 
DISPLAV·1775711l 
PSIoI.177776 
UBREAK.l n77~ 
TPC:SRa177564 
TP8UF':o17,,66 
SWR.177570 
IOOP2*22626 
SCOPE·!/J111172J1 
HI,.h0 

,VECTOR ADDRESSES 
ERRVEC·4 
TBITVEC-14 
EMTVEC-3~ 
TRAPVEC.34 

,81T ASSIGNMENTS IN PSW 
KM-" . 
5M-421000 
IJ Ma 1 40!/J00 

iKERNELi5 !NITIAL STACK POINTER 
iSOPERVISORIS INITIAL STAC~ POI~TER 
iUSERIS IN!TIAI. STACK POINTE~ 

iAODRESS OF' CONSOLE DISPLAV REGISTER 
,ADDRESS Or ~ROCESSER STATUS W~R: 
iADDRESS OF ~1C:RO 3REAK REGI~TER 

,ADDRESS OF CONSOLE SWITCH R~G1STER 
ICMP (~I+,C6)+ POPS 2 1oI0~DS ~F'F STAC~ 
,MOV PC,Rl (Rll) 

iADDRESS OF ERROR TRAP VECTOR 
,ADDRESS OF' 'TI SIT TRAP .rcTOR 
iADDRE!S Or EMT TRAP VECTOR 
iAODRESS O~ TRAP TRAP VEC:~~R 

,'K~RNEL MODE 
iSUPERVISORV MODE 
':J~EI> "ODE 



u.I':E:-l1-J~~QH.A A~ .. ?JP1:/4~ ~E~!,HRS "'AC:V11,6~7 25·rra.72 12113 ='A:;t: 3 
_ A 

:' ~;>.,46 ~il~~ ~i: .. Alo • 

72,:""5,, ?1/Il'052 ,.2 
;:';P<l~2 ?02'0l ?l "Alo T 

i'~;>J'H 2'11121,,0;6 ,. 2 
2'2;:,',,0;6 ?0211/1?\: "'AloT 
i1'e".'I/I~1II C'102"~6Z ,.2 
i1'12!?1/I62 ~1/I0I/1('1i: ... 41.. T 
Q'21<'fl64 7'1/12'066 ,.2 
e'J2'066 <'001l10111 .. AI.. T 
e2lf"J'0 rII'''''IlI'Z ,.2 
('0"'072 ?1/I00 <'1/1 .... 1.. T 
ZU<J74 "'00'P6 ,.2 
:"~:"~"6 70210("IIl ... AI..T 
7,'1"1 :!O0 ~i/Jfl1"'2 ,.2 
~1/I2'1"'2 2'1!I1IJI/IC"il .... 1.. T 
~~~104 ~':Je'le6 ,.2 
ZJ~1i1'6 :'0211/1:'1/1 .. AU 
C?eI"l11/1 "'0~31!2 ,.2 
lM112 eillelilrlliil "'AI.. T 
el/l?l:t.4 C"1/I0116 ,~2 
e'12!"lt6 r'1/Ii1'0?1/l ... AI..T 

"""1 2" ~1/l2'1:?2 ,.2 
e2l2'1<'2 ZIll:JI/I~1/I ... AI..T 
"2"~1 ~4 r0"'126 ,.2 
e'1/I2'126 ?0::l0C'fl ~AI..T 
002'13" t"0013Z ,.2 
"0~1~2 800""'0 ... AI.. T 
<';>111'134 2'IIHH36 ,.2 
2'(F'l~6 ~0"I/I?IIl joi~I..T 

~il('14e1 "i/l!1l142 ,.2 
elll"'1 4 2 (,0(!f1/l"'''' ... AI..T 
e~~144 2'02'1 46 ,.2 
Nl"'1 46 1'0!l!0r.'1i:l ~AI.. T 
l1'eI "'1 '5 Ii:l ~"'01'52 ,.2 
relO'l~2 :1'2HIlIi:l~0 ~AI.. T 
2'::12'154 :1'0!1l1'56 ,.2 
",eI:"l ~6 2'000211/1 ~AI.T 
r!i'1i1'161i:l e011J162 ,.2 
l',ll1'162 ("01/10211/1 H41..T 
e'21~16t\ ~li:lell66 ,.2 
",211"166 ::"11l011l2'111 HAl.. T 
:1'''~171Z ('Ii:l 11' 172 ,.2 
"'11J~1 '2 ~1/I2I0'1l1i:l "'AI..T 
00:'1 74 <'001 76 ,.2 
<!'1i:l01'6 '''''!ll'Il1l'1l0 HAl. T 
"'0~2'1l11l "1/11'1202 ,.2 
011JP'2"2 ilI/I11J001il I.lIoI..T 
2'0?2C"4 ~1/I02('16 ,.2 
('0 7 2"6 "IIl"'01111i:l HAL T 
:'0l"'21'" [1011J212 ,.2 
011l(':212 ~1i:l00C'1I11 I.IAI.T 
(lM214 ['1""216 ,.2 
111011'216 "'000"'111 "'AI. T 
00~220 ""'''222 ,.2 

~~A I ~~DE\:-il .. OCKaH-A ilL.L. PjPlli45 ;t:G;Si'E;;5 i-ii\(;Ta, ciiH 2:;-H:tI,;,72 12113 "AGE: 4 
.-iA 

011l0l222 ;'l011Jl'J1'1il 1.1'1.. T 
['1"'"224 01/121226 ,.2 
I1"H'2~6 00l'J"'~0 .... 1. T 
01/1'"-230 2I1i:l02~2 ,.2 
001'232 t"11I"11I[l0 1.1101.. T 
('IQ!?l234 ~I1l:1l236 ,.2 
i<'Q!(;'236 "'1II!'!11l?" HAl.. T 
"'1/1:"2 41/1 "1/13242 ,.2 
""0'2 42 "02111l2l0 1.1 AI.. T 
0e11'1244 11'0",,2 46 ,.2 
Q!(1I11!2 46 21001/1111'" HAl.. T 
0e1f11250 "'00252 ,.2 
0I!H'12~2 "'0"'011'''' IojAI. T 
00"'2"'<4 ~I11!1I256 ,.2 
Q!""2~6 :?i11l"I1l(!l0 "'AI..T 
e"~2MIJ "eleJ262 ,.2 
<!'1/I~2f!2 ('011100" .... I..T 
",21('264 00eJ266 ,.2 
2'illt'266 11'111 0 111 11l" .... I..T 
<!'0;>2 7 1i:l :'1111121272 ,." 
::'''~2'2 "'liJel0Nl HAI..T 
~0"2'4 "'0"216 ,.2 
r:p 2"'6 ,'0G'1'"2'0 HAl.. T 
~elC13~" ~011l311'2 ,.2 
liHH'3t'i2 i1Il1ll.'l'H'I11l "'AI.. T 
"IH'3" 4 "0Q131"6 ,.2 
"1"""3~6 "'11l~01/1'" 101 AI.. T 
12!,"'310 G'l11l0312 ,.2 
2'1''''1312 "'002100 ... AI..T 
0210'314 "1iJ11I316 ,.2 
21111"'316 "0011l0'21 "'AI..T 
"2I:."3;?IIl 2102132Z ,.2 
2I1il"322 QlI.'II2II1l2ir/l ~AI.. T 
~1il:"324 ('\111"'326 ,.2 
~~"326 t:'''01l1~21 "A\.T 
~0?3311l ~1112I332 ,·2 
"eI~3~2 ;1"!l!~"'1il ~AL.T 

Q1~!'334 ?1Cl"'336 ,.2 

""" 331:> ':'1ilQ'~?11l IoIAI..T 
" 2'~34kJ ""'2'3 42 ,. 2 
"2'~342 "000"" "AI.. T 
r~('344 Z0i113 4 6 , .2 
~2'~346 '0";;:'''' ;;41..T 
""''''1''''"1::::''' "1J?j~2 ,*2 

3:'2 '",~~::"e "'A\. T 
3" 4 '0"3~6 I·? 
3~6 .. Z~~:-'~ '" A loT 
3~~ "J(~3~2 ,.2 
3U 'J~urz ,.,AloT 
3 ~ 4 '~~3~6 ,. 2 
3 ~ ~ ... ~ ,"t:.":', ~A~' 

3 1 ,:' L' .J't; ,"'2 
3"1, '" Ij,..' .... A ~ .,. 
3 '14 -""1"',. ,.2 



~A:\~ES-l1·JCK~~-A ~_~ P~Pl1/45 PEGISTERS ~Acvll,6217 25-'[9.72 l' I 13 ~AGE 5 
~A 

7'ilQ76 "0;1Z?Z "A ... 

?2l'-'2i'il •• 221~ 

~0~2"0 ~~"167 l~216e4 JMP START 

1J01000 , ~10"'0 
1<'010"0 ~01'J0C'0 leNT Hl IPASS ~OUNT 

1111111111:712 ('1111001110 TEMP 10 
~IH011/1 ._,.4 

111111 1 111 till 0105067 17176 4 STARTI C:I.R ICNT 
(:10111114 :"167:57 1717 Mil 177570 BECINI MOV ! C:NT, UD IS!lL.A'f iDISPL.AY PASS COUN· 
C0112122 111127"6 ~"!1I5I11il MOV IIKPTR,KSP I INP'IIoL.li!E '!'~[ STACK POINTE" 
~11I1r11~6 ~32737 20214~il 17757O BIT 114"'0,,111510''1 il.~AD MIC:RO 9R[A~ REGISTER' 
2'11I12l34 1'10141113 BEO ,·1r11 
2'11I1111~6 113737 177572: 177770 MOV9 USWR, ,*UB~EAK IL.OAD MICRO RR[AK REG WITH S~0_7 

11I0U44 1'10'5067 176726 el.R PSW 
, 1.0AO· EAC~ REGISTER W!!H I'S IOEN'IF'IER 

ll11l1111'511 1111271110 2111111101111 T0 I MOV jiB !Til, Ril 

"'"1"54 11I127t1'1 111111'11111112 MOV jlBtT1,R1 
2'11106<1 ?J12H'2 01lCHl~4 MOV IIIBIT2,R2 
1'101064 11I1271!13 2100O1O MOV jlB!T3,R3 
0ilH17" 1'11271!14 1!10 0 111 2<1 MOV IIIBIT4,R4 
11I11I1el14 1'11271!15 111 "'I!I 111 4 111 MOV IIIBIT'5,R5 
011111(!'11I 11112767 111111 4111;'1'" 17667111 MOV IIIBIT11,PSW iS~T R~CISTER SET 9lT 
11111111216 01271110 0"11'40111 MOV IIIBtTB,RU'I 
0"1112 1"12701 00UI1'I1I MOV IIIBIT9,Rl1 
~"'1116 1111271112 11'212"111'" MOV IIIB IT 111 , R12 
01111122 2'12711'3 11'''''011'111 MOV IIIBIH1,R13 
1111111126 11'12704 ~12I111('1111 MOV JJB!T12,R14 
~01132 "'12711'5 0201110'" folOV IIIBIT13,R15 

1'11111136 0"'511167 176634 CI.R PSIol iSWI'CH TO CO~VENTIO~AL ~E~ISTERS 

MA! NDEC-l1-DCKRH-A AI.I. PDPl1/45 REGISTERS MAOY11,607 25-,..EB':'72 12113 !'AGE 6 
~A 

,TEST THAT ALL REGISTERS WERE !lROPERI.Y LO.DED 
11101142 0227[')0 0il"'"01 C:MP IIIBIH',R", 
011111 46 11'014 ItI 1 SEQ ,.4 
1'1"'1150 !1l0OJl1Il1Iil IolI.T 
01111152 022711'1 "il 111 111 11' 2 CMiI' I/BIT1,Rl 
11'1111156 0014U BEQ ,.4 
11'1111160 11'11I0il0'" IolI.T 
21,,1162 0'122711'2 "",0"04 ~MP 1/9lT2,R2 
1111111166 01111401 SEQ , ... 4 
11111111'''' 0"'0"'"'" IolI.T 
0011'2 022703 111111001111 CMiI' I/B1TJ,R3 
11'1111116 0014211 SEQ .+4 
111 il 12210 ('I "'Oil 00 IolI.T 
0il12m2 ('122704 il0 111 111 2'" eMF' tlBlT4,R4 
00121116 001411'1 SEQ .... 4 
11101210 011100"'" IolI.T 
1111111212 "I227\!15 0~01114'" ~MP IIIBlT'5,R5 
2101216 '!Iil1401 SEQ .... 4 
211111220 "'011'''''''" ~I.T 
01111222 11'22711'6 0111<'150111 CMP jlKPTR,KSP 
21"1226 210140:' BEQ ,.4 
0111123'" ""'1110111111 ~I.T 

ISWTICH TO UPPER REGISTERS 
O1111232 "'12761 00411111111l 1165:56 MOV jlB!Tl1;F'SIol 
001240 ~227"'" O11104('1'" eMF' I/BtTB,R1I'l 
<11111244 11'111141111 BEQ •• 4 
11'211246 

21 111 ° "'" I1l 
Iol\..T 

0<1125111 11'2271'11 11'01111111'" CI1P IIIB tT9, R11 
O1111254 11'0141'11 BEQ ,.4 
2!01256 11''''0'''0" ~L.T 
0111126'" 02272!2 ,H:l2"'00 CI1P IIIBITlIIJ,R12 
001264 -''''14211 SEQ •• 4 
,Hl1266 11'11I0ill!lil ~1. T 
021121111 :'22711'3 0l'J4<l2l~ CMP IIIB!Tl1,R13 
['101274 2101411'1 !'IEQ •• 4 
~"1216 'i1il0020 loll. T 
o <l13t'1l11 "'22704 l'Ilelel;'l11l ~MP IIIBlT12,R14 
i'l2I13~4 C"014t:ll 8E" .+4 
~<'1131116 ~12I:l0el1l IoII.T 
~111131111 0227\)5 ~22'21l'1il eMP IIIB1T13,R15 
~i/l1314 ""'14"1 ElEQ •• 4 
0"1316 11'1111'11110111 IoII. T 

IR1 CHECK 
1?~132111 l'I1272!7 "'"1330 MOV IIITIIlX,R17 
\"1111324 "l1IeJl1I~1I! IolI.T 
1il11l13<!6 "''''111''':>10 ~L.T 



VA! '.~E:·:'l"Ji:'~n~-A A~~ ~:"~:/45 Q[':'::C;"[RS u,tt.,:v11 t ";.7'7 25-',a·72 :?I i 3 r A ~E 7 

-. 
:"2133J ?<l5<16 , 176 442 • Z ~ : r'I. Q oS~ 

:2'~3'4 'llHl SC~PE 

ICHECK • .. A1 A" _ ,,: ·S I'" '<1" CA'J ~E sn /C,-;:ARE~, 
Z~1330 ~~276' ~fl4~:'Z 17~432 AZ'I ~Ov itB!Tl1,PC;1oI 
~ili.344 ~1276' ~z:'''2Z lii'432 uov it20.·E~P+2 

~2113O;2 <'1272'21 2Ie"J21 "Ov *1,Rl0 
2101356 2'1"'067 177 4"O "Ov R10.TEi'iP 

~"1362 ~06361 177414 AaAl ASI. "EMP 
~01366 21063"" ASI. 'lle 
~~t3'21 020067 171 4(>6 CMP 1'110,TE~P 

C',,~ 374 :"01471 £lEO , +" 
r:H376 "'0"'0"21 ,"~T 

~2114('!0 210'53 ... 7 17 7420 DEC TEMP+2 
2'2114\114 ~2I13"6 !OINE AU 
1ZI~14(>6 :>'1;)7='1 SCOPE 

rCHECK Tl-IH ALI. e I TS IN RU CAN BE SET ICLORED, 

2121141\: "12167 2I040i1i0 1'6362! Al : !AOV 'BIT1!,P'5101 
(1'~1416 ~!2767 rzl~21?21 177360 MOV .221, TEMP+2 
::>J2I14?4 21127<1 :'1121210:.'1 "OV t1,Rl1 
0121143<'1 ~1i2111'7 177346 MOV 'lll,TEMP 
0.:'114'34 ('06367 177342 AUI ASI. TEMP 
('1211440 i'l1/:I63 I" 1 A51. RU 
~2I1442 i212U67 17':'334 CMP 'la, TEMP 
~12I1446 011'1401 SEC! ,+4 
(112!145~ t1I0Q10e'1I' 1<1.'1' 
1('01452 (1'05361 177326 DEC TEMP+2 
C'01456 11'01366 t'lNE AlA 
N'I146121 e1~7rl SCOPE 

rC"lECK TJ.lAT ALI. BITS IN 'l1~ CAN PE S£:TiCLEAREO, 

"01462 C12761 0i1"0I1'iZI 1763e'6 A21 MOV 'BlTil,PSW 
~0t47el 012767 (110(11(1121? 177306 MOV 1112",'1'[1'11'+2 
C':1Jt 47 6 e127e'2 '1'0210~1 MOV '1,R12 
0iJ15l"2 :"1111267 177274 MaV 1<12,'(MP 
1Z(II15!'!6 006367 177270 A2AI AS~ TEMP 
11'01512 ~21631('2 ASL. 'l12 
e(!l151.4 ~2f'l267 177 262 CMF' R12, TEMP 
00152eJ c>01411'1 SEQ .. -1Z01522 "'000\1111' '"1.'1' 
1Z2I1524 005361 177254 OEC TEMp·2 
11'21153(11 "'01366 PNE 42A 
11'015'32 11I10712!1 'lCOPE 

r CI-IECK TI-IAT ALL BITS IN 'l13 CAN RE SO/CL EARED', 
11'2J1534 ('127~i 21041il01il 176234 A31 MOV IIIBlTll,PSW 
11'i/l15 4 2 .~ln67 (II 00 Iil 2 121 17723 4 MOV .20, TEMp.2 
~01.5'5iZ1 ('127213 2'001ilU MOV 1II1/R13 
2'011554 C'l103 1'>1 177222 MOV Rll, TEMP 
1('('11560 00"6367 111216 AHI ASL. TEMP 
~11I15f14 [1'''63~3 ASL. R13 
e~1566 ~2k'l367 17721111 eMP Rl:!,TEMI' 

~~!;JEC.l1·0CK~~.A "L.1. Pu~lli4~ ~EGISTt:~S M~CY::'116:' 2:=rr8';'72 ....... ;' .. t"I~r;E .l.t:I.l.1oI 

~ 4 

el2l1572 i?'014"'1 aEQ ,." 
l1Iiil1574 1!'0iill1l!:'!0 ~L.T 

12l~15'6 ('fij5367 17?2~2 DEC '!'EMP·2 
11101672 ~01366 !OINE A:sA 
1211/1161114 1'12!7~1 SCOPE 

rCI-IE:::K ~J.lA'T' • ! , BPS IN Ill' ;. A \~ !'Ie: SETiC~E:A'lED • 
"'2116:"6 '-'12767 2'1/142100 176162 A41 MOV /ilBtTl1,PSIoj 
e"2't614 ;'12767 ~1I';l2l211' 177162 MOV 11120,TEMP+2 
QlI1J1622 ('127Q14 e0:!121i'11 MOV *1,R14 
111iJ1626 11'1111467 1711'5iil MOV R14,TEMP 
1111/116 !2 "1/16367 177144 HAd ASL TEMP 
~016~6 >1"63"4 ,SL. 'l14 
(1I2I16 4k'l "2k'l4~7 17?1~6 CMF' 1'114, TEMP 
"'1111644 "014:'1 PEQ , +4 
"12116 46 "'''''111<'111 '"1.'1' 
il'0' 650 ["015367 17713;01 DEC 'T'EMP+2 
iZl'J\o'54 ~01J66 ElNE AH 
l!'21t6~6 :"1~7~1 !';COPE 

I C~ECK TJ.lAT ALi. BITS IN Ill" CAN qE St.T ICL.EARE:r, 

""10"'''' :'112767 ~ilI421"" 17611f1l A51 MOV 'BtT11,PSIol 
"2116116 :"12767 ~1/I11I2J:?<'I 177110 MOV 1120, TEMF'+2 
(11211674 e'127~5 0210k'l01 ~OV '1,R15 
11'2117"" r1~5!\7 177376 MOV 'll',TE:MP 
"illH'4 "063117 177~72 A '5" I ASI. TEMP 
("<11711<' V12111325 A51. Rl' 
1"211712 i1'2>'1567 1772164 CMP 'll',TE"1P 
~2I1716 t'11I14r-l FlECl .+" 
eI(!Iln~ ~0"12Il"12I ~I.T 
e'i<l1722 ;1"5367 1""56 DEC TEMF'+2 
"::11.7'6 "IH366 RNt A5A 
"211731/1 ~1;Jn1 SCOPE 

?J1732 ~1?767 e:::I421?iJ 176il36 "10V *BlT11, PSioi 
['2117 4

" :'1?7?1Il ~tl~4~0 MOV "BITB,Rl('1! 
1r2l1744 ~12P1 ~ZJ 1 iJ?2! MOV IIBIT9,Rll 
l~17~il :'127:'2 ~Z2~~e' MOV *81T10,'l12 
l~17,,4 <.I1n~3 t'i"4~~i' ..,ov *8!Tll.'I13 
;'~17~" :'127'4 ;'Il";':"'Z "'OV IIBIT12,'l1 4 
;'~1 H4 ~127:"5 ~2~~~2' "'Ov 1o!81T13,R15 
:"'l17 7 ? ~~5~~7 l'6J~2 cloP OSlo! 
:-'~17"'4 ~.; ... ."'" ~ • l. 

1 ~6 ~127" ?l42~~ 175772 '!":'I "'OV *BlTll,F'S. IGr PPER SE 
, 4 ~l)Ziq 17~7~~ ... :.. A: "'OV '<l:l, "5101 I'!OV "1·9 T "s. (S.J I TC"E~ 
l' ,'167~' 1757~2 ~ 767~4 "OV "Sw. ~E"C> IT~ 1/2:- QE S, ) 
1t- 'j7.B7 ,"'_Or, ... :'~7;:;o ~ I • ~aIT~,rEv" !,o/ AS C~qRECT "2 LO~JEJ 1 "5'· 

7 ~ 4 't:4': qE~ .. 4 I I r ~p :' IoiAS SET 11/V E'; 1 

, 0 "'~;-"2 "'3 \.;I.T I" A S I'::~~E:·\.V SEL.ECTE 
1~ .., 1: t:; ":' '" ~ : "'",:,""!, e ·5· "'Eve I! r ... c;~' ... \I Ill' "S.; ~! ~~ 

) 
"' 4 :- ~" ':" ~E.7 .4 ICLEAR , . 

J E:~ I'"~! Io.:c:::", A • T1~ C~~ p~' ... '; -·-



"'A~\:JE:::·1:·J:::'<9"·A A;.~ ?,)~1:/45 QE:;:STt~S ""ACV11.6';-? 25-,.:8-72 1?ID "AGE 9 

.. 4 

~~;>24Z ?ll7:"1 5C~pE 

2<12;:J42 ~12767 ?"4"~Z 175720 :21 ~OV *81T1l1PSOI 

",,;!2~'521 7H0"7 175722 "'OV R13,PS~ I S!'1. 11_/2Z R~GS. 

e~:?;:J54 "'121067 17571b "'OV R3,PSiol i"-l'lVE ~ 1-'21 T'j PS. (SPS ~ l 

~ "20~0 1034~l. ~CS ,+. II!! CA~R¥ SET? 

~020~2 ~02!0~" ~I.T 1!l1! ilia'" 'iEIoECTED 

""2064 21H17Q11 SCOPE 

002066 ~12167 ~~40?0 1751Z2 T31 MOV *8!T11,PSW 

""<'074 H0J67 175616 r::q C R13,PSioi ICLEAR 81H1 1 N PSioi 

e<2!212'0 "'1"267 1756 7 2 MOV R2,PSioi I-MOVE n I .... :. T: PSI< 

~02111'4 01;1,767 175666 176670 "'Ov lOS 101 , TEMP 

:!212112 ",22767 "~~:il2'4 176662 CMF' *BIT2,!EMF' 

'1I"212~ '1!014~1 BEQ ,+. 

~:il2122 11'000",,0 ~I.T 

11132124 "137e<1 SCOPE 

2102126 01276' 3ril40U 1'5642 T41 MOV tlB I Tll, PSW 

30213<\ 163367 175636 SI,IB R13,PSioi 

21021'121 '174267 175632 ICOR R2,PSW 
21121214<\ 11'16767 175626 176633 foIOV PSW, T[MP 

002152 .,22767 30213e<' 176622 CM!' tl81 T2, !EMP 
00216121 11'014~1 eEQ ,+4 
032162 ("1210030 '"loT 
31212164 Qll'117Q11 SCOPE 
002166 1'112767 1?!0400121 1 '1561112 T51 MOV IIIB!Tl1,PSW 
00217<\ ~74367 17~576 XOR R13,PSIol 

~0222''' elH367 115572 XOR R3,PS~ 

0022014 ~16761 175566 176570 MOV PS~,TEMP 

1111112212 11122767 "'2I!Hll£1 1765~2 CM" tlB I H, TEMP 
11102220 ("11I1<I~1 BEQ ,+4 
0£12222 11'12I11l1210111 '"loT 
111111222<\ 0'11117!?'1 SCOPE 

1111112226 '1112167 021'''ell 115542 '1'61 MOV rIIBlT11,PSW 

1110223<\ 012767 02:12276 175552 MOV IIITU,,,B I TVP:C 
el1l2242 11105067 175550 CI"R TBITVEv+2 
11102246 "52767 111£1012120 175522 EllS tlBlH,PSW IAtTEMPT TO SET iT I 3!1" 
00225<\ 016767 175516 176520 MOV PSW, TEMP 
01112262 02276' "'0401114 176512 eMF' tlBIT11+BIT2,TEMPi"'SI' SHOUI.D NOT ~AVE 'In 
0",22'0 "'211404 SEQ T6X J I~/ WAS SET BV CI.R T81 TVEC+? I~sr, 

12I1il2272 i1I01!ll2li1l0 '"1.'1' iE"ROR! ONlov BIll1 8. i! S"lOUL.~ 8E SE· 
1211/'227<\ 2I2If2! 4 11' 2 SR T6X 
".,2276 111121"0"0 T641 '"1.1' JERROR! ''1'' !':!IT CAUSED A r~AP 

0212321121 1:122626 POfD2 
0023t>!2 Qlle17l'l1 T6X: SCOPE 

f2!0231214 9112767 f2!02344 1'5502 T71 MOV 1IIT7A,,,8 tTV~C 
11'1112312 ~12767 1?!0401/!1l 17545~ MOV JJBITll,PSW 
11'0232121 1'11271?!5 11I12I'1il2f2! MOV .BIT1l+BIT4,R15 
01212324 i1I74567 175446 ICOR R15,PSW 
11'02330 "'16767 175442 17644<\ MOV PSW, TEMP 
121:;,2336 .,,01<10<\ sEQ T71C 

"" I ~DEC .. ll-DCK8H-A AI.I. PDPU/45 FlEGISH:RS MACVll,607 25-F"EB,j,72 12i13 PAGE l' 
"'A 

1<1 111234 Iil 21000111'" HI.T 
121023 42 010111<\('12 !':!R T?'X 
111023 4<\ i1I01110i110 T7 A I '"I. T 
'-"1112346 "'22626 POP2 
00235111 01 12767 2l011111J16 175<\36 T?'X 1 MOV 11116,14 
0£12356 "li11711l1 SCOPE 

1':21236ril :112767 ",,4 Iil 111 0 175410 Tl01 MOV rIIBIT11,PSW 
11',,2366 0127~5 0041il00 MOV *BITll,~15 
12'11l2312 ~7456" 175412'0 ICOR R15,PSioi 
12'1112376 el74567 1753'4 XOR R',PSW 
12'<l24~2 (')16767 175370 176372 MOV PSW, TEMP 
12'11l?4111l e'22767 12'!!'1ZI040 176364 CMP tl8fT5,!EMP 
12'/1l<'416 111 Iilt4 111 1 BEQ ,+4 
eo<l24::>0 12'0i:l £I 1'1 0 ~I" T 
11'12'2422 2'1i:l 7 '1' 1 SCOPE 

:i.';!242<\ ?l12767 12'1il4"""£1 1753<1<1 Tlll MOV 'BITl1,PSW 
e~2432 '1'05£1e0 CI"R RU 
e!12'24~<\ ~1@11l67 116342 MOV R10, TEMP 
12'(12440 (>'01412'1 I3E:Q ,.4 
i?;:!24 42 2'£IQ.!0C>11l WI.T 
<.11il2444 "'1"7"1 SCOPE 

12'212446 "'12767 '1'04 Iill" 0 175322 '1'121 MOV tlBlTl1,PSW 
"0245<\ ['01215012'21 CI.R Rll1l 
12'212456 :'112767 "01il21?!111 176316 MOV 'BIT7,TEIolP 
11':;'24~4 1167~0 176312 "IOVB TEMP, R10 IMOV8 .Q A REG', ~X-'E' :s c: ~ .... ~ 

I?'l24713 ?I 22111l 27 1776111111 CM!' Rl"', tl l77621C" IDlo SIGN EXTEND 
e,,'<\7<\ ~014~1 BEQ ,.4 
<"~"4 76 0'012'1il11l0 w~T 
/1l(l25~" <'127"" el1iJ11I412'£1 MOV tlBI T8,R10 
1:';,2511'. "'1<17(11 SCOPE 

11'12'251'6 1'12767 2104121,,0 175262 "1:51 MOV 1/8 !Til, PSW 
11'121251<\ 7127"1 171177 MOV tI-1. R1l. 
r1l2521il "'112'167 176256 MOV R11, TEMP 
e'212524 "2'",27 176252 171717 CMP TEMP,tI~l 
C'21<'532 1'I12l14:J1 BE? ,+4 
""25~4 "1il""F'il \.II.,T 
('n5~6 ~1;>7"'1 SCOPE 

I TES" ·HAT MQV9 TO A REG!S·EIl n·E~O<; ·HE SIGIl (SIG'l E 12', 
C'Z?5 4 Z ~1?7t\7 ~Z4Ji'11l 1152~f/l "14 : MOV *BITll,PSioi 
<"'1'<5 46 ~ln:'l 177717 "OV #~1, R11 
"':",5<;2 '127,,7 :01 7 777 116222 "ov 1117771. TE"IP 
r 2I?5"<J lH721 176217 "'OVB T(MP+l, RU 
e/1l2,!t4 7227:."1 :10;)"31 '::MP 1/37, R11 
(,~2~" Z '\;114 1 1 'IE? ,+4 
r 212,72 ~""'iIJi'!iJ 4L.T 
'l~5"4 ?In;'l ';::.;:'~ '10V *BIT9,R11 
~n6~~ "'1 ::"'''': SCCPE 

; ... ~s- T~ A'" '(OR %"I.%1'l OPE"IA'!'E5 ?1'l'H'rR~ v 



"',';5"2 
~l?61" 
~t"6\2 
."'7~6i6 
:'Il?6'4 
;'~;?6"f> 
:'Z<'6 ~i: 
i~?6'!.4 

~;:I26~6 
lJ26 4 4 
'2'?6~" 
U:?bn 
'l?b~4 
~Z26'i6 
?.:'26~il 
772664 

;'~?6"6 
2;:1267" 
~,l?614 

2'~?7~2 
rl1l27~04 
e027~6 
72'<'712 

2'.,2714 
Zi21?7:>0 
;-::l?7?6 
r~<'7:l4 

C:J27 40 
~"2744 
?0?'''2 
"0'-7504 
('!02]o;6 
1110",62 
~"2764 
r;J2766 

;'Z27721 
'Z~2776 
lJ~0:."2 
~3~211e 
~2I3014 
~i2I3iP" 
2'.,3,,26 
(',,3,,3;:1 
1",,3032 
11'e:3,,36 
~21~1/J40 

'P7~7 

~742?3 
'::,,'31., .., 
'2~7?~ 

'1l14~l 

1",,<10;11': 
71?723 
:--12'7::'1 

712767 
~127('l4 
~011142'2 
0'2121011'0 
;;"1114"'1 
~774"3 
~127~4 

rl217~1 

"6;l3~2 
~1~2~'7 
~2276i 

~£l14:"'1 
~011101110 

0127<."2 
OIl~n1 

~0506' 
712167 
;112767 
:1'12703 
2112367 
2122767 
1"01401 
1'10111000 
0227213 
t:'l01 4 ?'1 
1"011101110 
~'11117"'1 

;'12767 
2105067 
"12767 
?1'-7?'4 
r14467 
"22767 
'!I0141l1 
~01!10210 
2'227i"1" 
~01"~1 
?0"'0",0 

724"0Z 
,"2'Z~l 

176176 
?Z'621~i2I 

176136 4 
177777 
2':1)401:'111 
:1i:1) UCI 2 
176040 
117771 

:1111113"'2 
176i2121111 
:1041110'111 
;:101111"6 
17~n~2 
?lI1IU2'Z 

176054 
1750 4 2 

116(1)32 

175754 

,TEST 
T161 

T16A I 

T1691 
Tl6X I 

,TEST 
H7, 

"'0\1 
XOR 
"';V 
~Yp 

"E~ 
"il.~ 

"'0'1 
!;C('JP~ 

SO~ WIHI 
"OV 
"OV 
iii I< 
"I.~ 
I3R 
SOB 
"Ov 
SCC'PE 

ADO "R,"" 
ADD 
MOV 
CM" 
eEC! 
"loT 
MOV 
SCOPE 

.91T~1,P~~ 

~:2,q13 
='!3,TEU~ 

·EMPf·~I·l:'"·~~·l~ .... 

UPPER REGIS'!'E'< ~E" 
j9 !Til, P~W 
U,R14 
T168 

TUX 
R14, i'16,l 
1118 I HZ, R1" 

USING YPPER REGISTER SET 
R13,R12 
R1Z,TEMP 
IIIBIT1(1)·BIT{l,T~MP 
,.4 

,TEST UPPER REGISTER SET (R13) I~ AUTO INCRE~E~T M~DE, 
IPRE SET ~EM~RV ADDRESS T21111 CI.R TEMp"2 

, rEST 
T2eAI 

MOV ,._j"TEMP 
"Ov 1119ITl1,PSW 
MOV IIITEMP,R13 
MOV (R1J,.,TEM"+2 
OMP j/.1,TEMP+2 
R~C! ,.4 
1041. T 
CMP 'TEMP+Z,R13 
eEa ,." 
"'loT 
SCOPE 

UPPf;R 
~OV 

CL.R 
MOV 
MOV 
MOV 
OMP 
SEQ 
1041,.'1' 
OM" 
eEC! 
~L.T 

Rf;Ci, SET IR14) IN 
*TE"I P , TEMP.2 
TEMP -
il9!T11,PSW 
*"'0011'.4,1114 
.(R14) I T£MII 
ITtMP, TEMP 
,+4 -

iSWITC" T~ UPPER qSG, SET 
iL.OAO REGlST[q 
,~ovr 'EMP T, TE~P.2 
nus n:MP ~OVEO 

'ERROR! ,oro R13 I~CqEMENT 

".!'~EC-l1·DCKR~-A ALL PJ~11/4' ~(GiSTER5 
.A 

~n,,46 
~~~J54 

~l'~J~2 

:!Z'~0"'6 
<'J::01J7i11 
~l3~16 

~21311"11I 
?"31~2 
Z;)311111 
~~3112 
<~~114 

~,,3116 
~2'3124 
~21~130 
e"2' 3 136 
e'2'''1142 
~;nl::~ 
::'2131"4 
e";"l~i2I 
11'21 3166 
"~3172 
lnl '6 
l~32"'2 
~,,32!114 

"12H7 
"'127 A 7 
r112702 
?1<l22'5 
i1'67215 
1034:"1 
?'0!"0~0 

"'22767 
;>I0H2'1 
;>I01110~11I 
71",7e'1 

~12767 

'12n6 
152767 
::'1127:>'6 
~52H7 
(l'12n~ 

~10667 
11142767 
1"10667 
"11150~7 
I"22n6 
11I014~1 

2'0"020 

r121tJ",2 
177777 
177776 

177776 

"'0"21"'" ,,0~5("1'" 

".i3i!1~0 
?0t'162'0 
14 ('111121111 
;;'I\'i:>l7:> 0 
1756'2 
1111;';'1210 
175612 
1746"'0 
;?i11l1'15eJ0 

175730 
17'720 

174652 

174640 

174626 

174610 

?Z~Z·6 :22757 ?~~6~2l 1755'0 
~n214 '<11431 
~l~216 "''''fl,P'O 

ZJ~22Z 722757 ?Z~7~~ 175554 
;'~~""'6 '''14~1 
? ,."~ 2't:Z "'Wi:' 21:"'0 
??~2~2 '1'7"'1 

'1 '7 '6 
'1:?7 .,.~ 
"P7Q 
'l?7~Z 
"';J 4 2" 7 

1 ~L'~" ~ 

'2n"o 
, :: 4 ': 

'Z.' 5'? 
,'" -::., Z:"' 1 
... j) 4 oJ ~ ~ 
~;: ," 4"':' 

SCOPE 

,TESTS 21 AND 22 IoIAvE BEEN Dn.n~D'. 

,TEST UPPER REGISTER SET R~GISTERS A~ INDEX REGISTERS 
T231 "lOP ,'10115 LOCATION MAV BE JS~D T~ ~~rAq 

IR~G!S'ER SET Blr, 

,TEST 
'1'2041 

• "i'i:..,jt 

T2S: 

·25 A: 

MOV 
MOV 
MOV 
MOV 
lOO 
BCS 
IoIL.T 
CM" 
fclEa 
"'loT 
SCOPE 

HIAT ALI.. 
MOV 
"OV 
915 
"OV 
815 
.... OV 
MOV 
81C 
MOV 
Oi. R 
CMP 
I3Er.l 
lolL." 

CMP 
~EQ 

"'I.. T 

C"ll' 
REO 
><1., T 
'iC~PE 

, '1 i r w.c '" 

vQV 
"DV 
"DV 
"~v 
s~ 

"~T 
c~p 

ilTEMP, !E"lP.:2 
._1,T[MP 
'-Z,R12 iL.OA' INDEX 
R~2,R15 IR£GISTERS 
_TEMP.~(21,~TE"'P+415) 'ADD TEMP t(1E~P.4C5iJ 
,.04 ,-l:,+-1 RE'lUI..T<; IN CAR'1Y 

,R[SL!LT CORRECT 

TIoIRtE S'!'ACI( 
jl(M I PSIoi 
j/I(PTR,I<SP 
IIISM,PSIol 
ilSPTR, SSP 
ilUM,PSIol 
'UPTIl,USI' 
USP,TEMP 
tMBIT15,PS .. 
SSP, TEMP+2 
PSW 
ill(PTR,KSP 

POI~T[R~ tK<;P,SSP,AND USP CAN Sf. ~E~C~~~2, 

I I(rR~!EI. MODE!: I 

,." 
IIISPTR,TE"P+2 
,+4 

''''', OPt'lATE'; 
j/I(PTR,KS" 
.8IT?,R~ 

#81T11,P<:..I 
118ITA,R1:" 
"1:l,T25a 

il..:'IA" KE"NEL S"A:I< p'I'Tr~ 
I$UPERVISORV MODr:!1 
iL.OA~ 5U PE:RV I SOR STACI( P~! ~TC'R 
I U'iER "ODE!!: 
iL.eA" USER STAC\( P~l·~'!'tR 
,G[T U~ER STICK p~IN·EQ 

I SllprRV I SORV MC'lJ[::: 
,GET SUPERViSOR ~TAC< PO!~"E~ 
i I([R'!EL MODE 
iC"'E~K KERNEL. STAC;': POINTE~ 

iEIlROR! KEIl~EI.. SU:::< POI",TP N:T ~:A~E~ 

ICIoIECK USER STACK POINTEc 

~R:PE~~V ~I'H ~l~, SET BIT SET 
IINITlALlH: HiI, STACK POINTE~ 
I"~E sn ~(' 
,srT RI"G. SET "lIT 
1 ~RE sn 1'1111 
J ~ ~ .,.. 2 5 e ~ ~ A V E ~ '!. e 0 ~I '" ~:: ~ '" .! : ~ 
JJ~R ::11: 'J~T ~. 



~AI\~EC-ll-Y"'~"-A A.1. P~Pll/45 "E:;: STr::RS 'lAC'~l,67? 25-"E8_72 12113 "AGE: 13 
>-l A 

l"233"'2 ',114:"1 'lEe , +4 

~"~3"4 ,1"'~;FfJ "il. ~ IE!lROR~ !:l11l .:~~ SAVE:J ~N T~E S~A~< 

rZ33"(> '2277~ ~23262 CMP *T25A,~1l'! II'! RE:·ul<'J A;:;I~ESS I OJ ~1:" 

iI<l3312 ~"14?1 '?E~ ,+4 
~~3314 ~0;J0'-"~ iJl.T IERRORI 1<E:.J'l'J ADRS. ~~T SAvrD I" R~~ 

":r:l3316 ;<I/lS067 17440;4 Cl.P PSW 
el0~322 ~22nl/l ?~""2'l eMP '8IT",~~ ill:" LE:~":' UNCiJAt-:GE:Dl 
~<l3326 7'014:"1 SEO ,.4 
e'{)3331/l "0"'0211/l "il." iRII! M' CiJANGE:Cl 
11!~33~2 ~l:'17C"1 SCOPE 

,TEST JSR INST'lUCTION USING UI'~E:A ~EG !iET IN DEST, CALCULA'I t~ 
Z;J:3334 C'12n6 ",Hl5I1!iJ T26: MOV 'KPTR,I<SI' 
ef/l334'1 ?l127:l5 Q!21 21 121 4 121 "'OV 'BITS, R5 ,PRE SET R5 
~1/l3344 012767 11!1214121t'1e 174424 MOV IIIBITl1,PSJj iSWITH TO UPPE:I< !:lEG. SET 
e'21:33'52 210S12I05 CI.,R R15 iPRE SET R15 
~03354 i!'fZl4565 :>1213362 JSR R1',T26B(5! iGO TO T268 
~12I3361/l l"fZI(l1/l11!1/l T26AI iJl.,T ,ERROl'll ..ISR "AILED 
1:11/l3362 "'05767 17511i!l T26BI TST I<I'TR-2 iOlD CONTENiS rl" R15 SAVE:D? 
~el3366 "'el1401 SEQ ,.4 
~21337e1 "eI"'l/lC'tl WL.T iE,.RORI OLD CONTENTS 0" 1115 ',O~ SAVE~ 

e~3372 (?I227'215 '!HZI3361/l CMI' illT26A,~15 iRnURN AD':lRr:SS IN R15? 
~J3316 ~el14~1 8EQ ,.4 
e'<'I34!!10 2'elI:1I/lNJ HI.,T IERROR! A15 ~IO NOf GET ~E'U~~ A~J~E"S 

~~34t!12 <'IfZl51/l67 1743'" CL." I'SW iSWI "CH TO LOWER REGIS~E'lS 

~2134:l16 ~227215 "i!lel2l40 eMP 'Bn5,R!! ,OtD R'5 CHANGE? 
i!l12l3412 (l'fZl14Q11 9EQ ,.4 
e'i!l3414 ("0"'012l1il iJl.,T ,E!!RORI R5 GOT CwANGED 
l1'el3416 ?I1071?1 SCOPE 

ITEST RTS JjPH UPPER REGIS'I'ERS 
003420 ;112706 2ifZl21512li!l T271 MOV ',I<PTR ,I<SI' 
1:1,,3424 V112716 21fZ1UI1IIil MOV 1IIBIT9,II(SI" 
~el343'1 ~127(l2 :'I '121fZ1(11 4 MOV 'BIT2,R2 il'RE srr R2 
III eI 3434 Q!12767 2I1il41il12l0 174334 MOV IIIB!Tll,PSJj iSWITCiJ TO UPPER REG. SET 
(J~3442 Vl127e12 2I1il3452 MOV IIIT27A,"12 iL.OAi') !!EG", WITiJ RETURN A~DIIESS 

('03446 "002~2 RTS R12 iRrTURN TO T27& nR12)~ 

1:1'1345fZ1 l2lell1J0fZ1fZ1 w\,T iERRClR! RTS F'AILED 
003452 11122706 11J0fZ1511l2 T2?AI CMP IIIKPTR.2,I<SI' ,JjAS STACK POINTER INCREMENTE:;I 
i!l2l34"6 (lIIil141111 BEQ ,.4 
0213460 L?i0"000 H\,T iERROR! STAC~ POINTER WAS NO~ :i"CREI'E~TE:1 

1:1e13462 "'227"2 0e11121('1iJ CMI' 'BtT9,R12 iWAS Ri2 RESTOREO! 
1211213466 11101401 9EQ ,.4 
~'13470 l"eI"'lilele iJ\,T iE!!ROR! RTS ~ID NOT RESTORE «12 
~l'I34'2 ["05067 174312le CI.,R pSW ,SWITCH TO LOWER REG. SE'I' 
01213476 11I227fZ12 0£10fZ104 C:M~ IIIBtT2,R2 jDfo R2 CHANGE? 
02135t'J2 "'1Il14t111 SEQ ,.4 
~035tl!4 I1IfZl2IfZlk'!fZI iJl.'r ;ERRCR I R2 CHANGED 
fI'~35i"6 2I11117kl1 SCOPE 

ICIolECK TIoiAT A~L. BPS IN K5Ft CAN BE SET/CLEARED', 
\'.0351fZ1 "1271!1fZ1 '1el!l2lU MOV IIIl,Re iGn Iii BIT 
""'13514 212767 ;!IelfZl0111Ccl 114254 T31!11 MOV IIIKM,PSW 
""213522 1Cl11l121"6 MOV R0,KSP '1.0AD I<SP 

MA I NDEC-11 .. 0CKBH-A ALl. P:;Ip11/45 REG! STERS MACyll,61!17 25·F'EB~72 12113 PAGE 14 
~A 

e!~3524 0Ul6fZ12 MOV KSP,R2 ,G!!T R!!SUL' 
'10:5526 ~051/l67 174244 eL.R PSw jl(!!RNEL MODE! I ! 

k'JeJ3532 nl2l2OJ0 CMP R2,RfZI iWAS KSp LOAOECl CORRECTLV? 
11I1Z13534 ,:010141111 REQ ,.4 
i!li!J3536 i!'e~00£1 iJLT 
1:1e13540 0fZ16300 ASL, I'll!! ;SIoII F'T ; 11 BIT TiJRU I<SP 
i!l12l35 42 1iJ3364 Elce T30 iUNT IL ALL BITS ARE TE<;n:D 
l1!iJ35 44 V"l11'7e!1 SCOPE 

,CIoIECK THAT AL.L BITS IN SSP CAN BE sniCLEAREO', 
1:1'13546 "127210 tHH'It:l("1 MOV iII1,,,e iGn /11 BIT 
e'1:!!552 211~767 1'1 4 (1 1/lI'I '1 174216 T311 MOV ,SM,I'SW 
~1ZI356fZ1 ~1~1ili!l6 MOV RfZI, Ssp ,I.,OAD SSP 
~'1:3562 01;!161'12 MOV SSI',R2 'G~T R~SUL.f 
0'13564 l1!el5067 1742(')6 C\,R I"SW ,K!!R"!EL MODE ~ I ! 

1:1,,3570 ::l2'12C'l1/l CM~ R2,R0 ,'JjAS SSP LOADED CORRECTLII? 
1Cl0:35'2 021141?'1 £lEO ,.4 
1Cl1/l3514 ?1ZI1:10'l121 WI. T 
11103516 "'el63i1!0 ASL, R0 iSIoI!rT 111 BIT T"fRU SSP 
~,,36!!,1/l 11/l3364 Bce T31 ,UNTIL AL.l. 8 ITS ARE 1'EST>D 
I2l 21 361112 "'111'7('11 SCOPE 

,CwECK THAT ALI. BITS IN USP CAN ~E SET ICLE ARED', 
~036[l14 :'1271111/l 2'1/l i!l '1 '11 MOV 'l,RI2l IGET 1 f 1 81T 
21e13610 e'12767 14~i!J11l0 174161/l T321 MOV IIIUM,IISJj 
~2J3616 el1t,!01116 MOV R0,USP 'L.OAD USI" 
11'03621/l r'lil16t!12 MOV USP,'l2 ,G!!T RrSUI.,T 
l1IiJ3622 ~£I506' 174151/1 C\,R I'SW ,I([R'JEL MODE! II 

1Cl2J3626 ~202"'21 CMI' R2,R2I ,JjAS ut;p LOADED CORRECTL"" 
1Cl1Zl36:50 0fZ114>'!1 REQ ,.4 
21e13632 1I21l!21Q'0 "iL.T 
fl'il3634 "'2163~0 ASL, R0 ,SiJH'T 111 BIT iW~U JSP 
~03636 1213364 Bce T32 ,UNTIL ALL BITS AR'O: TES~;:D 
<l2l364'1 :"1"72:1 SCOPE 



~!~642 '127'~ 1ti3J71 
7Z'~46 "'1?7~2 177772 
7J"36c;2 ~H":2 
2~~61;4 ~112:"3 
Q'2'''l61;6 12"0~3 
~~:'66~ ""14~1 
:'~'642 "0;Hl"" 

Z,,36~4 .1421012 
;'2136116 ='11273 
?J:6"~ ~"l4:"1 

.')'6'2 :-""'0721 
~213674 1063"" 
",,~6 '6 Ul3365 
:?o-a:,:"" ~107;:'11 

~?!37:'2 ~12737 .... 77777 
~"~7Hl 1227'37 171777 
~21~716 :l rlJ14 ['11 
~2J3720 N''l0''~ 
(1'03722 1'12100['15 
~21~724 1227:57 177777 
~~3732 :'1014:'1 
r:-'~;~4 ~ .Jr",::' 0 
?'Z"n6 7H!Hl 

~,,~ 740 ""5267 175~34 

Z;o~744 :>2672; 175"3" 
~:l:.'l752 11014('12 
"213'0:;4 ;"'~'l167 1 75 "3 4 
e"21~H" "12767 ~"0007 
e'~~766 1"5767 173572 
e,':'772 1"1iI375 
021~7"4 ~137(!'2 i/!rlJ0r1J42 
~<,4"l'f'I ","1404 
"'<l4i'P'2 "214712 
::,,,431'4 22102 4 0 
2'21 4 0C06 ~i:l02"0 
v,,40t0 ~"024" 
Z;)40t2 '''''167 174772 

~;:;>IIiJ? 1 

fiAt r.OEC-11-i)CI(9H-4 AI.l. POF'1l/45 
",A SY"B(lL. i 1SL.E 

AZ 2~~336 A04 
A2 J'::,40~ A2A 
14 ""16"6 AH 
"EG l' ""1 ""1 4 q!TZ' 
~! T:'..l ~" 4:O~~ 8''!'1<' 
!? IT 15 1"'0"!0~ 81'2 
"'IT, a 2I1'0~4t'! 81'6 
[l1T9 : i1J0'1?'11::!I DISPLA 
e:"TVEC . k'J"0"311l END 
I C~T 2J"1~11I?' KM 
PC ·"09'"",,,, POF'2 
Rl ·%",~2I"'211 Pi:! 
1;13 c~;.3~ il" <l ~ q14 
I:t7 '~21;' ""'/11' '<2 
~:; ·~2I~I1l"!iil<; 1'16 
S" . ~4"11'1il~ SP 
STAo.r ;'I"1.C'l~ C;WR 
rp8Lr z 1 77 '566 TP'=SR 
T7~ OJ(>133~ Tl 
~11 "" 2

d 
24 T12 

"15 :?I~2~02 T16 
"'1. ~ X 2~2~6;? T17 
~"~A F277r T23 
· ~ '" ~ 0~326? T2S3 
·26~ ~'3162 T27 
T3~ 2'~3c;14 T31 
• ~ ~ A F3~5? T34 · ~ Z~2'2~ T61 
... "'to Z:' 2:t44 '1'7 x 
"PH, ?~Z7~~ US'" 

:. -, ~ ~ S ~::~C::-·EJI 

17777" 
177710 

17 7770 

0"1""~ 

1736"" 

: C~EC!( HaT A~~ 

I AND C~EARE:J 
T33: "OV ·llR~ 

IG[! '~D"ESS J~ YI:G: BR~A~ =E~:~·:· 
Il.nA~ 'EST Bl~ l\·~ qEGI~~f~ 

"OV 
T33Al MOV 

* i.H!REAO( ."2 
~Z,(R2' 

IC~ECI( 

134 : 

ENOl 

DONEI 

"'0 v 
C'!-,P 

~EO 

~l.r 

RIC 
~OV 

~Ea 

I-oli." 
ASI.B' 
eee 
SCOPE 

r R2) ,RJ 
~0,R3 
,.4 

R0, (R2) 
C R2) I R3 
•• 4 

FI" T33A 

I GP R[SL'L T 
ICI"MPA~E RES ,:",. ! TES· 8! T 

IERR~R! TEST 9I~ ,~~) ~I" ':C T o~· " 

IR£G!S'E~ 
ICLEAR TESr ~jT :\ REG!STEC 
iGn RrSUL T 

iERROR! '!'EST 31T ~!~ ~CT GET C~EAQE: 
iS~IrT TES" gp UNTIL ':10"( 

T~AT RESET DOES NOT CLEAR MICI:!O BREAK REGlSTE~ 
~OV '-I'~'UBRE'K ,SET All. 1/5 INTO REGISTER 
CMPB '.1'~'UBREAK iC~ECK RESULT 
R.EQ ,.4 
~I. T ,E"ROR I 
RESET iRrSET DOES NOT CLEAR ~EGISTER 
CMPB '-I, •• UBRE4K ICi:lEC'K TI-IA'!' RESET Jl:J '~c· ~Ln:o !\' "'e 

BEQ ,'" 
loll. T iERROR I 
SCOPE 

INC: 
CMP 
BEQ 
JMP 
MOV 
TSTB 
BPL. 
MOV 
BEO 
JSR 
NOlO 
NOP 
NOP 

ICNT 
ICNT,UIiH!i(I 
OQNE 
BtGIN 
.7,TP9UF' 
TlleSR . 
,-4 
U"2,~2 
DONE1 
7 I (2) 

ilNCREMENT PASS CC~~~ 

'1~"\" II'I\SSES1 

IRING THE 9EL.l. 
,iliA J'!' roOR "HE BEL.i. 
ITO P!"IG 
IGi:T DECTAPE ~O"IT~R R T'PI,' A:~:;:::S~ 
,on fl:OT FlE"URN I. (42) 
,RrTUFlN ", DEC'I'APE w~~ T=~ 
,4tT11 
,OilE"LlY 
i IIItEA 

00'JE11 JMP START IR~S"ART TEST 

,END 

REGISTERS MACYl1,6PJ1 25-n:B';'72 121i3 ~AGE 111 

0211362 Ill. U1041" AlA "1211434 
031506 AJ 01Z115J~ A3A "~1561 
U1632 ., ""'16621 A5i 0i/117~4 

· Z'!!e~~1 "rrl IlfUlQtllQiO RiT1r · .,v.;~(!''''t : 11110~2I21 8JT13 · 0221011121 1'11'14 k'J 4 M;>J(!I 

= 01110"0" BITJ · 02111""10 
81 '" 0"""2'" 

8 .,2I.0UIII B I'" · "111"2"" 91 '6 · 01/1"41'!~ = 17757121 OONE IZIU161Z1 ,)ONE1 0~4"'12 
"1iI3741!1 £RIIIIEC · 01l11Z1004 1o!1.' · 1Z!0""~~ · ""'0001'! t<PU · 0211Z1'1ZI~ 1(5" :"01212'''2'6 · 022626 PSIol " 11777~ R0 .%01'10"0121 

• ""0011HI)1II RU • "0 IZI "0 il:!. "'12 _""11101'1." 
·1(0"'0111'" P1' ."k'J1II"005 RlA dk'Jl'I""'2I6 
·1::02100"2 RJ .UIlI0"03 J:!4 .%0"0:-0" 
·,,0i1l011l06 1111 ='¥000007 5COF'r · :!J107Z1 
·"00"006 SPTR " 0""60~ SS" .'''''''11:'19'06 · 177'51121 TBITVE " 0liHHl1 4 TEMP 0~1C"02 

177'64 TRAPn · 00011134 1'0 011l1"'5~ 
0211776 T~II ,,121201/14 TlQ' 0121236(11 
""'24'1& T13 01212'06 ;-14 2Ii1I254~ 
01112636 T16A 0026'52 THB <1'112656 
0212666 T2 01112""42 TU' :(">'12 71. 
"1'13344 T24 "0;3116 T2~ ~l'I3234 
1il2l3264 T26 0121333. 'i'26A <ltl336? 
00342121 T27 A 01113'52 "3 2102"'66 
003'552 T32 003610 T33 12I~3fl42 
00;3702 T4 211212126 '1'5 <')tl2166 
"''''2276 TU 12I1i'1231'2 T7 0~23~'" 
<')121235121 lJBREAI< · 1777121 U'1 : 14<l~(l1" 

;"ilIll02'0~ 0"4016 


