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ABSTRACT

THIS 1S A TEST OF ALL THE 11/45 HARDWARE REGISTERS
(R19=15, SUPERVISQR STACK POINTER(R16), LUISER STACK
POINTER(RL7), AND THE MICRO BREAK REGISTER, THIS
TEST [MS'URFS THAT ALL BITS IN EACH QF THE RECGISTERS
CAN RE SET AMD CLEARED PROPERLY,

RENUTIREMENTS

EQUIPMENT

RASIC 11/45% SYSTEM

STORAGE

THTIS PROGRAM USES # THRU 17579

PRELIMINARY PROGRAMS
NZAA THRU DgMA

LOADING PROCFEDURE
LOAD PROGRAM USING ARS LOADER

STARTING PROCEDURE
LOAD ADDRESS 282, PRESS STARTY, TWE PRQOGRAM WILL LOOP
AND RING BELL ON PASS COMPLETION, ‘ :

OPERATING PROCEDURE
SWITCH SETTINGS

NONE

SURROUTINE ABSTRACTS

SCOPE
SCOPE 1S A MOVE PC;R1 AND STORES THE PC+2 IN R1,

ST

HLT IS A HALT INSTRUCTION,

ERRQRS
ALL ERROPS WILL CAUSE A HALT
TRAP AND INTERRUPT ERRORS WILL CAUSE A HALT AT VECTOR+2,

ERROR RECOVERY
PRESS COMTINUE TO PROCEDE TO NEXT TEST

ERPQR LOMPING

TO LOOP ON AN ERRQR, PLACE A BRANCW TO THE PREVIOUS SCOPE
INSTRUCTION IN PLACE OF THE MALT INSTRUCTION,

NOTE THAT IF THE ERROR IS INTERMITYANT THAT THE TEST WILL
NROP THRY THE HALT AND PROCEED TO TFHE NEXT TEST,
THEREFNRE, TO LOOP THE TEST CONTINUOSLY REPLACE THE RED
INSTRUCTIQON IMMED]ATLY PRECEEDING THFE WALT WITH A BRANCH
|ACK TO THE PREVIOUS SCOPE,

TQ LOOP IN TRAP FALLURES, PATCH IN THWE FOLLOWING ROUTINE
AT THE ADDRESS QF THE TRAP VECTOR,

TRAPVEC!: TRAPVEC+4
TRAPVEC+2| 2
TRAPVEC+4} 212716 JMOVE SCOPE ADDRESS T0O STACK

TRAPVEC+£} ADDRESS jADDRESS QF PREVIQUS SCOPE



TRAPVEC+101 go@eré JRETURN TO TEST AT SCOPE
RESTORE ALL LOCAT]ONS BEFOQRE PROCEEDING TQ NEXT TEST,

RESTRICTYIONS
NOME

MISCELLANEOUS
ON TRAP CRRORS THE STACK POINTER(R&) WILL CONTAIN THE
ADDRESS WHERE THE TRAP QOCCURED)

EXECUTION TIME
THIS PROGRAM TAKES ABOUT 1 MINUTE,

STACK POINTER
THIS PROGRAM INITIALY SETS TWE STACK POIMTER AT 500,



VAINDEC1100%KO4-A ALL PTPL11/45 PEGISTERS MACY1L,677 25°FEBe72 12113 PAGE 1

A
1 JTITLE  “AINDEC=11eDCKBH=A ALL PDP11/43 SEGISTERS
WNLIST 4C,MD,SEQ
JLIST ME
. ABS
1TEST DCKBWA= THIS DIAGNASTIC TESTS THAT ALL B17S IN TWE NEW 11/45 RTGISTERS
JR1D~R15, SUPERVISOR & USER STACK POINTER (SSP & USP), AND MICRC EREAK RFGISTER
JCAN BE SET AND CLEARED, AND ARE SELEC®ED PRYPERLY),
JNOTEI ALL PREREQUISITE INSTRUETION TESTS SWOULD BE SUCCESSFULLY RUM
JBEFORE THIS PROGRAM,
INOTEI RBeR7 REFERS YO CONVENTIONAL (11/22) REGISTERS AND RifeR17 REFIRS 70
JAODITIONAL 11745 REGISTERS, KSP,S8P,AND USP REFER TO THE KEPNEL,SUPERVISOR,
JAND USER STACK POINTERS),
JSTARYING PROCEEDURE
) LOAD ADDRESS®280
) PRESS START
) KERNEL STACK POINTER 18 AT 520
} SUPERYISOR STACK POINTER IS AT 602
} USER STACK POINTER 1S AT 720
} PELL WILL RING WHEN TEST 1S COMPLETE
JREGISTER IDENTIFIERS THESE BITS IDENTIFY EACH REGISTER
zpepel BITg=1 fREGISTER 3 IDENT
rgege? BlT1s2 [ 1"
apeer4d BIT2s4 ] " 2 "
700019 BIT3s12 ] " 3 "
200020 BIT4s20 [ 4 "
202040 BITSw40 ] " 5 "
7001720 81T6=100 ) " é "
rp2200 B1T7s200 ' " 7 "
tUPPER SET
ree4ce BIT8=422 JREGISTER 12 IDENT
201229 BIT9=1007 ] " 11 "
202000 - BlTips2008C ] " 12 "
2Q4p0¢ BlTiis4000 3 " 13 ”
210070 BIT12%40002 * ] " 14 "
222000 B1T13820000 [ 5 "
740090 BlT14840000 P 16 "
100920 8IT15w400000 [ 7"
"Qe9?e RO=XQ
ceepel Riex1
2geee2 R2a%2
290023 R3eX3
Fp00c4 R4sx4
2ge075 R5e%5
702826 R6x2%6
o7 RYx%7
700026 SP=x6
702026 KSPz%6 IKERMEL S STACK POINTER
790026 SSPaxé JSUPERVISOR/S STACK POINTER
200076 USP=%6 JUSER’S STACK POINTER
2poor? PC=X?
MAINDEC=11~DCKBHeA ALL PDP11/45 REGISTERS MACY11,607 25=FEBe72 12113 PAGE 2
HA
220020 R10s%0
200021 Ri1a%1
fa9p22 R122%2
790023 R13a%3
rgapré Rida%4
720005 R15sX5
220026 R16mX6
rpagn? R17eX?
200590 KPTR=z590 FKERNEL/S INITIAL STACK POINTER
200620 SPTR=60p JSUPERVISORFS INITIAL STACK POINTER
¢paree UPTRs72Q JUSER/S INITIAL STACK POINTER
JREGISTER ADDRESSES
177570 NISPLAY=177570 JADDRESS OF CONSOLE DISPLAY REGISTER
177776 PSW8177776 JADDRESS OF PROCESSER STATUS WERT
177770 UBREAK®=177770 JADDRESS OF M]CRO R3REAK REGISTER
177544 TPCSRe177544
177566 TPBUF=177566
17757¢ SWR2177570 JADDRESS OF CONSOLE SWITCH RFGISTER
722626 POP2122626 JCMP (4)+,(6}+ POPS 2 WORDS °FF STACK
712701 SCOPE=@10701 JMOV  PC,R1 (R11)
280072 ML Tz
IVECTOR ADDRESSES
00024 ERRVEC®4 fADDRESS OF ERROR TRAP VECYOR
290014 TBITVEC=14 JAPDRESS OF *T¢ BIT TRAP vECTOR
2800838 EMTVEC=30 YADDRESS 0F EMY TRAP VECTOR
40234 TRAPVEC=34 JADDRESS OF TRAP TRAP VECTAR
§BIT ASSIGNMENTS N PSW
292070 KM=g FKERNEL MODE
742970 SMe4CP00 SSUPERVISORY MODE
140970 UM=14020p8 JUSEP MODE
290000 , =0
727322 "p20T2 2
rgrgr2  "prete HALT
caTgme Q2”6 2
220026 702020 HALT
7ardie  "@Tei2 *2
220312 r30e”e LALT
Ca714 °3Tple . *2
227216  7QT@"0 HALT
carg2y rere?2 ,+2
227222 raprece =ALT
T27324 tEhRce (%2
227326 "ar272 HALTY
Tanary  talele 2
canz¥2 "R HALTY
c3TAT4 gUeYe 2
“2Te¥6 "2nrTR WALT
T2734F  "pgaR ,¥2
za0g482 "PZ270 HALT

2ama44  P@rpap w2



MAINZEC=11=07KBH=A ALl P2P11/45 RESISTERS

-h

rar
237
caz
7g”
257
702
rer
237
222
cae
cae
722
25
727
ze?
Tz
ce?
eg?
214
ThH
zge
rer
222
2o¢
eoe
202
2ge
car
72
o
¢ae
222
7g?
L
egr
27
zo?
car
2ae
zar
rae
202
L
a0z
202
o0n
sor
2g”
cor
2gc
2ac
KL
2gr
zaz

246
252
252
254
256
240
262
264
266
372
272
274
276
170
172
124
176
1192
112
114
116
122
122
124
126
132
132
1%4
136
142
142
144
146
150
152
154
156
142
182
164
166
172
172
174
176
270
272
274
276
212
212
214
216
220

10e2re
7Q9205¢2
7g2e7e
7Q2256
792022
292262
agagre
702066
zpogee
ngre’e
732000
722076
7g2ece
z9e1e2
702000
AgeLeeé
cgcere
P31
2erene
702116
"peere
792122

282022

Q2126
re2pce
rgeL3e
702072
290136
203078
7grLé2
709070
702146
7@2ece
799152
200220
223156
293620
2poL162
792020
700166
200070
fpaL72
202028
203176
200020
7002@2
200000
"00206
700000
2gaz212
fgean0
223216
30099
709222

agaete
208226
[ 1114
202232
ceeocp
7202236
[ Ad o]
2g3242
rgaone
Pga246
200008
792252
rgaoeg
2gr256
2029290
2g0262
"goe00
308266
700000
pe27e
7000822
193276
207020
7¢0322
200220
Lr L)
22002
neo3Le
700000
720316
“geeey
792322
202029
opes2e
Q2070
2¢2332
cgaene
202336
79eere
rp2342
709800
200346
cgecte
3%
7972°¢
MCRRRL

cIrere

MACYLL, 607 25¢FE3e72 1233 PaSE 3

ALY

MACYil, 687 2Z5wFEBw72 121413 PAGE 4

HALT
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HA

207376

zareep

319702
291922

2o1p10
7p1g14
¢g1022
rg1826
201334
epL1p36
201044

221052
2pip54
01262
201364
pg1270
21274
fQ1128
221126
gp1112
2pii16
8g1122
701126
791132

701136

722270
203167

281000
700020
000020
701019
*p5p67
716737
312706
232737
701403
113737
no5067

212729
ei127e1
212702
012723
7212704
#127e5
212767
212722
742704
712722
712723
742704
712725

205267

MAINDEC=11eDCKBH=A ALL
HA

201142
2@1146
201150
ep11%2
201156
2pl116d
221162
291166
201170
201172
001176
01220
301202
291226
2912192
Po1212
291216
291222
991222
2p1226
291239

201232
231240
201244
231246
291250
001254
204256
eaL260
201264
201266
291272
291274
¢@L276
291300
291374
271306
201310
231314
231316

2313290
201324
231326

322700
201401
200000
222701
204401
200200
722722
001401
200000
222743
201401
200008
722704
001401
200000
122705
701421
eo0p08
322706
201421
200008

712767
222720
201401
200000
022701
701407
200090
022722
201421
200030
722723
20140},
202020
a22724
701474
702000
@22705
201424
LPEL L]

812727
228007¢
200020

HALT
,8222
262604 JMP START
ipee
ICNT12 IPASS COUNT
TEMP1IO
RIEL
177784 STARTY CLR [CNT .
177768 177578 BEGINI MOV ICNT,e#D1SPLAY JDISPLAY PASS COUNT
200500 MOV #KPTR, KSP JINITIALIZE YHE STACK POINTER
202400 177570 elT #4080, #¥SKR JLAAD MICRO BREAK REGISTER?
BEQ ,*12
177572 177770 MOVB ®¥SWR,GH#UBREAK JLOAD MICRO BREAK REG WITH SR2e7
176726 .. CLR PSW
JLOAD EACH REGISTER WITH I?S IDENTIFIER
2000¢1 81 MOV #B1T2,R0
[LLITH MOV #B1T1,Ry
202024 MOV #BT2,R2
2000190 MOV #BIT3,R3
2900022 MOV #BIT4, R4
002240 MoV #B8]T5,R3 .
04202 176670 MOV #B1T11,PSHW JSET REGISYER SET BT
200400 MoY #8178, R1a
oeiaed MoV #BIT9,RLs
202200 MOV #8]T1Q,R12
704200 MOV #BITL1,RL3
212000 MoV #B1T12,R14
220000 MoV #BIT13,R15
176634 cLR PSW JSWITCH TO CONVENTIQONAL REGISTERS
PDP11/45 REGISTERS MACY11,607 25eFEBw72 12113 PAGE 6
)TEST THAT ALL REGISTERS WERE PROPERLY LOADED
090001 CHP #81T2,Rp
BEG .4
HLY
peooe2 cHP #B]TL,Ry
8EQ o4
WL T
000204 cMP #8172,R2
REQ L)
WLT
202012 cMP #BIT3,R3
BEQ o4
HLT
pe0B320 CMP #B1T4,R4
8EQ L)
WL T
200040 £MP #B1T5,RS
BEQ L]
HLT
aB2500 cMe #KPTR,KSP
BEQ b
HLT -
JSWTICH TO UPPER REGISTERS
Q04200 176536 MoV #BITLL,PSW
200400 cMP #B]T8,R10
BEQ 1
WL T
g21e00 cMP #B1T9,R11
BEQ L
HLT
og2002 cMP #8]T19,R12
8EQ L
HLT
024222 404 #81T11,R13
8EQ g d
WL T
a1200¢ (-1 #B81T12,R14
BED T
HLT
222202 cHe #B]T13,R15
BRES )
HLT
JR7 CHECK
21330 MOV #TOX,RL7

HLT
e
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-4

721338
T34

735267
12723

221336
¢g1344
221352
221356
921362
231366
221372
Cp2374¢
21376
221409
231404
231476

ci2767
712767
212722
217067
206367
206329
220067
01471
Ll 2]
¢05367
01356
13774

23141¢
?31416
231424
201430
231434
731447
201442
291446
93145¢
291452
2g1456
271449

742767
212767
212722
a18147
“p6367
798371
020167
20914021
203020
705367
201366
cLaiey

251462
731470
7921476
21522
2o1576
Zpi512
721514
201520
c21522
291524
22153
?g1532

212767
912767
ei27e2
710267
P08367
796302
z2n26?
7g1404
ngapeR
205367
201366
218701

721534
291542
2915%2
291554
eg1560
2g1544
21566

#12787
712767
ri2723
710347
2p8367
706303
720387

PR T N R
INJEC»1i~0CRTr=a ALL

201572 QL1471
P21574 ¢03070
€a1576 CPS53I87
ep1622 791366
gp1e4 PiE27C1
2916786 12767
C21614 712767
eglen2 (12704
201626 (010467
ceLeT2  2Q6367
2g16%6 @R6374
Cg1640 02p4s7
CQ1644 291401
?pleds (ooQCR
P@1550 P@5367
2g1654 281366
2916%6 2im7el
F21660 712767
Tp1686 £12767
21674 012705
?3i772 12587
7A1774  PQ63ILT
721710 04325
731712 720567
31716 0rB14CY
201722 0p3270
epi722 @5367
£p1726 rQL366
Cg1739 719771
731732 12767
Cpi74g 212779
231744 12771
231755 7i2772
791754 212773
Ip174p 712774
221784 712775

fa5g47

Six7hi

“12747

~12947

216747

T82747

Tian

renzTe

":(E?‘ﬂ

aren:

cgasee
#2222
geceozl
17742¢
177444

177406

177422

224020
¢29220
203824
177346
177342

177334

177326

pusane
200322
202024
177274
177270

177282

177254

204000
200220
2000871
177222
177216

177212

177202

204200
fpa020
[{2LLEN
177152
177444

177136

177432

204200
nee222
202001
177376
177g72

177284

177256

224322
p2e4ng
731222
222372
neasr?
b Redohal
722372
176372

aedzee
1757456
17572

......

REGISYERS MpTYLl,£?7  25-FEBe72

2143 Fatg 7

Texi oL° CSw
SCTPE
JCHECK "HAT Ac. 31TS IN RiZ CAN PE SFT/CLEARED,
174432 A1 voV #8]T11,PSW
177432 oV #20, TEMP42
MoV #1,RL0
ugV R18, TEMP
AZA1 ASL TEMP
ASL R1¢
cMP RiG, TEMP
REQ 4
T4
bl 34 TEMP+2
aNE ABA
SCOPE
JCHECK THAT ALL BITS IN Rit CAN BE SET/CLEARED,
176368 ALl MoV #BITLL,PSW
177360 MOV #22, TEMP+2
MOV #1,R11
MOV R14,TEMP
CALAL AS|, TEMP
ASL Rif
CMP R1L, TEMP
BEQ (.4
HLT
DEC TEMP+2
BNE ALA
SCOPE
JCHECK THAT ALL BITS IN Ri2 CAN PE SET/CLEARED,
176326 421 MOV #BITLi1,PSW
177306 MOV #20,TEMP+2
MOV #L,R12
MOV R12, TEMP
A241 ASL TEMP
ASL r12
CHP R12, TEMP
REQ K1)
HLT
DEC TEMP+2
BNE A2A
SCOPE
JCHECK TWAT ALL BITS [N R13 CAN RE SET/CLEARED,
176234 A3} MOV #BIT11,PSH
177234 MOV #20, TEMP+2
MOV #1,R13
MOV R13, TEMP
AJAL AS{ TEMP
ASL RL3
cMP R13, TEMP
REGISTERS MACYL1,587 25=FCBarz 1213 PASE S
BEQ Rl
HLY
DEC TEMP+2
BNE ASA
SCOPE
JCRECK THAT AL, B]TS [N Ri4 naV RE SET/CLEARED,
176162 A4t MoV #BIT14,PSK
177162 MOV #20,TEMPe2
MOV #1,R14
MOV RL4, TEMP
AdA: ASL TEMP
ASL R14
cMP R1i4,TEMP
RED .4
HLT
DEC TEMP+2
BNE A4A
SCOPE
JCHECK THAT ALL BITS [N R1% cAN BE SET/CLEARED),
176110 A5 MOV #BITL1,PSW
1771180 MOV #20, TEMP+2
Moy #1,R15
MOV R15, TEMP
ASA1L ASL TEMP
ASL RLS
cMP R15, TEMP
REO Joh
WL T
DEC TEMP+2
RNE ASA
SCOPE
176236 MOV #BIT11,PSW
MOV 4B1T8,R1m
MoV ¥317T9,R1y
MOV *¥BIT10yR12
MOV #B1T11,Re3
ugv #B1T12,R14
oy #81713,R45
rLR oSW
SCO7E
175772 MOV 4BIT11,PSW )G UPPER SET
Tian “ov R13,P5W FMOVE BT T2 PSW (SWITCwESR
17474¢ MOV P5W, TEMR 1TA 11720 RESS,)
LTRTRS RIT #3177, TEvP 14AS C7RRECT XZ [QaDED [V PSW
REC L) V1P 21T 7 WAS SET 11/22 RES
HLT IWAS INCCRREZTLY SELECTER
TST TEMR PIF YRULY ORLY PSW o WILL ar
Bl V*h 1CLEAR
- JEPRSEL JIT INST AT Tia CLR
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WA
222242

2p2242
2222%2
232254
232240
zg2p82
732064

2p2066
202074
222120
2g2104
222112
eg212¢
ega122
202124

292126
202134
2g2140
2p2144
2g21%2
202160
2@2162
292164
202146
#g2174
22220
202204
202212
29222¢
092222
292224

002226
202234
cp2242
202246
032254
292262
222270
202272
2p2274
222276
e@2320
292302

202324
2092342
?p232¢
2@2324
292330
232336

rL277L

712767
712087
"12067
193401
7020292
219704

712747
2403687
7210267
16767
722767
791421
2gopeo
210701

212767
160367
774267
716767
222767
2Qi42l
cp20C0
21e7el
7212767
774387
e74367
716767
022767
201421
200000
710723

212747
212767
205067
752767
016767
022767
701404
200020
200422
202000
222626
210721

212767
%12767
212725
274567
716767
201424

MAINDEC»11=DCKBH=A ALL
WA

202342
22342
22344
732346
202352
222356

222360
232366
292372
222376
032402
202410
22416
32422
792422

72424
€22432
222434
22440
232442
202444

22446
702454
232456
222444
722472
232474
92476
232508
232504

722506
702514
732520
222524
222532
€225%4
£Z225%6

022542
722546
?A2552
222548
292564
£32572
22572
"72574

227670

200020
nge4c2
290020
222626
712767
710721

3127647
7127025
274567
274567
216767
22767
201491
002p20
210723

212767
205029
212067
701421
200020
719721

742767
725020
A12767
116700
228027
201401
7900090
212720
128791

112767
712701
n10167
726727
391423
290872
nLa7el

212767
ni27re
212747
1167738
r22721
"2L47
33072
212721

REEEEH

PoPL1/45

204222
175722
175716

2240220
175676
175672
175666
re22204

204038
178636
175632
175626
oeooes

704002
175576
178572
175566
202010

ogepee
002276
175550
202020
1755{6
0P4pc4

082344
004000
204020
175446
175442

PDPL1/45

200016

324202
204000
175400
175374
175372
200040

004202

176342

204200

200229
176312
177600

202400

204000
177777
178256
176252

rg4ar2
177777
217777
176217
202337

~TLET?

RE5ISTERS vaCY11,607 25+FEBa72 12113 PaGE 9

SCOPE
175726 T2t vov #B1TL1.PSW
“ov R10,PSH 1SPL 11,22 REGS.
“oy RO, PSW L IMOVE RIT2 TO PSk (SFTS )
ags L4 y18 CARRY SET?
HLT JRE NOY SELECTED
SCOPE
175782 T34 MoV #BIT11,PSW
alc R13,PSW JCLEAR BITL1 IN PSW
MOV R2,PSW JMOVE A1Ty TC PS
176670 MoV PSW, TEMP
176662 cMP #8172, TEMP
BEC Jo4
WLT
SCOPE
175642 Té) Moy #B81741,PSW
sys RL3,PSW
XOR R2,PSW
176630 MoV PSW, TEMP
176622 4,14 #8172, TEMP
BEOQ . é
WL T
SCOPE
175622 754 MOV #BITL1,PSW
XOR R13,PSH
XQR R3,;PSW
176570 MOV PSW, TEMP
176562 cHP #BIT3, TEMP
BEQ K1)
114
SCOPE
175542 161 MOV KBIT14,PSW
175552 MOV #T6A,TBITVEC
CLR TBITVEG+H2 )
175522 BlS #81T4,PSU JATTEMPT 0 SET iT/ 317
176520 MOV PSW, TEMP
176532 CMP «sxr:1~ex?z. EHPx'?'BI? SHOULD NOT HAVE SEY
BEG 12t WAS SET BY CLR TBITVECL+2 INST,
HLT IEPROR' ONLY B1T11 & Z SHOUL™ BE SET
BR TEX
T6AS HL T JERRORY T4 81T CAUSED A TRAP
POP2
TX: SCOPE
175562 Y7 MoV #T7A,TBITVEC
1754%¢ MOV #81T1L,PSW
MOV #BITL1481T4,R15
XOR RL5,PSW
176444 MOV PSW, TEMP
BER T7X
REGISTERS MACY11,607 25«FEBw?2 12113 PAGE 17
HLT
BR X
T7A1 WL T
POP2
175436  TIX MoV #16,14
SCOPE
175410 Tio: MoV “BIT11,PSW
MOV #B1TL1,R15
XQR RL5,PSW
XOR R5,PSW
176372 MoV PSW,TEMP
176364 CMP #8175, TEMP
BEQ 1)
HLT
SCOPE
175344 Tiis MoV #B1T11,PSW
CLR R10
MOV R18, TEMP
8EQ Y
WY
SCOPE
175322 Ti2: MQv #B1T11,PSKW
CLR R12
176316 MOV #8177, TEMP
MovBe TEMP,R1p IMOVB Y0 A REG, FXTEMDS 13N
(14 R12,#177600 010 StGN EXTEND
BEOQ R
HL T
MOV #B178,R1D
SCOPE
175262 T13: MOV #¥BIT11,PSH
MOV #m1,R1Y
MOV R14,TEMP
177777 cuP TEMP, #=1
REQ Y
HLT
SCOPE
JTEST THAT MOVS TO A REGIS®ER EXTENDS *WE SIGN (SIGN = 2)
175220 Ti4: MOV #BIT11,PSKW
M eel, A1l
176222 “ov #17777,TEMP
“gve TEMP+1,R{1
oMpP #37,R11
WL Y
“LT
uov ¥B1T9,Ry1
SCCPE

§TEST THAT XOR XQ,%R OPERATES PRAPERLY
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"lT672 12747 Cz4gzl 175166 TL5: ¥V w¥81T41,PSy
"32618 174273 XQR R12,°813
PrTaL2 TL3AT 178184 uoy 213, TEVP
277616 "24727 176182 T28ITT svp TEMP A T e[
r22674  "p147) BES R
722626 7920°¢C H, T
7276%g 712773 1224222 uQY WBIT14,RL3
722634 17771 scepe
JTEST SOR WITHW UPPER REGISTER SEY
C326%6 712767 7Z473C 175132 Tié MOV $BIT1L,PSH
232644 712784 70222% MoV #1,R14
~276%3 720472 8R T168
722652 720070 Ti6A1  WLT
"7265%4  AQQA4TL 8R Ti6X
222656 277473 T1681 so8 R14,7464
7E264p 712704 212222 Ti6Xy MOV #81T12,R14
722664 210771 SCOPE
JYEST ADD %R,%XR USING YPPER REGISTER SEY
232646 768372 17 40D R13,R12
222670 AL7267 176176 MoV R12,TEMP
702674 722767 226370 176100 cue #B]TLO+BIT{1,TENP
232702 21471 BEG o4
Cp2774 700020 WL T
e32776 @12772 202202 MoV ¥B1T12.4R12
222712 717721 SCOPE
JTEST UPPER REGISTER SET (R13) IN AUTO INCREMENT MIDE,
?22714 705067 176264 T2e CLR TEMP#2 yPRE SET MEMORY ADDRESS
29272¢ 712747 177777 176054 MOV #e1, TEMP
737726 712767 2@04Qe0 175042 MgV #BITLL,PSW §SWITCY TO UPPER REG, SEY
732734 712723 221202 MOV #TEMP, ALY JLOAD REGISTER
CP274g 212347 176240 MOV (RL3) &) TENPS2 IMOVE TEMP TO TEMPe2
2g2744 222767 477777 176032 (114 Wey, TEMP42 IWAS TEMP MOVED
r327%2 001404 REQ 1)
292754 0p0DED HLT 1ERROR}
292756 722723 201004 cMP #TEMP+2,R1) 1DID R1J INCREMENT
202762 2014731 BEQ o4
732764 700000 HLT 1ERRORY R13 D10 NIT AUTO=INCSEMENT
£22766 710701 SCOPE
1TEST UPPER REG, SET (R14) [N AUTO=DECREMENT MODE
22277¢ 742767 224BM2 178226  T2BAL MOV #TEMP, TEMP42
722776 225067 176000 CLR TEMD
73322 012767 Q4200 174766 MoV “BITLL,PSW
PITgie 712774 201076 MOV #TEMP o4, R4
733014 14447 173762 MOV ={R14),TEMP
2glgap  ™22767 281372 175754 L1 HTEMP, TEMP
233226 7OL4EL BEQ R
223g18 700029 HLT
?pip32 722774 201274 cMP MTEMP#2,R14 40D REGISTER AUTO=DECREMENT
?232%6 Q1474 BEQ Y
72%pd4pg  7Q%R70 WLT
MAINDEC-11=DCKEH=A ALL ®D2P11/45% REGISTERS MaCyii,8B7 E5<FEBe72 12113 PaSL 12
A
T23p42 PL77L SCOPE

JTESTS 24 AND 22 HWAVE BEEN DELETED'

1TEST UPPER REGJSTER SEY REGISTERS AS INDEX REGISTERS
733244 7ApR24p T231 NOP JTHIS LOCATION MAY BE USFD T~ rifaR
JREGISTER SEY BIT.

72lp46 012747 0BL202 175730 MOV #TEMP, TEMP42
222354 PL2747 477777 175720 MOV #al, TEMP
223362 712702 177776 MoV #e2,R12 1LDAD INDEX
7266 212225 MOV Ri2,R15 IREGISTERS
T3T37R 767275 @Ri2ré 001006 ADD QTEMPWA(2),8TEMP4L5) JADD TEMP [(TEMPe4(533 TC [TSZL~
727376 103471 BCS ) jel,+=1 RESULTS IN CARBY
C2%ire 702079 v WL Y
2g31m2 722767 177776 175672 CMP 177776, TENP IRESULT CQRRECT
733118 701421 REQ )
723112 700000 HLT
73%414 717701 SCOPE
JTEST THAT ALL THREE STACK POINTERS (KSP,SSP,AND USP CAN BF SEL o
743116 712767 000OCd 174652 T24y MoY KM, PSW IKERMEL MODE!!]
723124 VL2776 2072500 .. MOV #KPTR,KSP FLMAN KERNEL STACK PAIMTFR
213 752767 043008 174640 2]s #SM, PSW JSUPERVISORY MODE! 1Y
723136 712776 a0060D MOV #SPTR,SsP JLBAD SUPERYISOR SYACK PAINTER
723142 752747 147300 174626 RS #UM, PSW $USER MQDE!!!
TARSE PA2776  A2272D 3% #UPTR,UsSP FLOAN USER STACK PIINTER
2A3154 10667 175622 MOV USP, TEMP JGET USER STACK POINTER
Tp3L6 P42767 102300 174610 RlC WB]TL5,PSW JSUPFRVISORY MBDE!!
723186 217687 175612 MOV SSP,TEMP+2 JIGET SUPERVISOR STagk POINTER
723172 205087 174670 CLR PSW TKERNEL MODE
723176 022776 200520 £MP #KPTR, KSP JCHETK KERNEL STAC¥ POINTER
723222 001471 8ER Vo4
733274 7P0DZ0 WLT JERROR! KERNEL STASK POINTER N=Y L2aADE2
223276  rR2787 222623 175570 CMP #SPTR, TEMP 2 JCMESK SUPERVISTR ST4ACK »2INTE®
TT214 191478 REQ , 4
723216 27370 HLT JERRORI SUPERVISOR STACK N®T [2adE?
2a%22z 7R2787 #z277g 175554 cMP BUPTR, TEvP JCHECK USER STACK PQINTEP
TATe TPL4TL REQ 4
LA B k) WL T JERROR! USER STACK POINTFR ACT (74
223272 170y scoee

PTEST TwaT JIROINST, OPERATES PRIPEALY with SEG, $ET BIY ST

2333’4 TLN7e rErsar T25: vov #KPTR,KS2 JINITIALIZE THE STack POINTESD
‘3’242 ‘12778 i “ov #B1Y7,Rg IPRE SET R®
‘_u'tzf,z T12747 <4377 474304 MOV #81T11,PS4 1SFT REG. SET RIY
oty uay #B1TB,Ry” IPRE SET R1p
q?*f‘z VSR 12,7252 132 T 7258 8 SAvE R4 QM Tep STHIX
‘:’Z‘L T254: L1 $JSR DI NZT 6T
kg 25y CMP #XPTRe2,5>
AR agn sQ¥ g L ~ - -
‘~7§~; ~:' (+4 1STASK PTINTER 1D NCT DECREMEY
23Ty LT3V avp FEMAIT AL M) PABS 2L SONTENTS F R1Z SAVED?
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P23372 21471 REC Ry
223374 222272 HLT JERROR! R4@ 127 SAVED 3N TWE STACX
773376 122772 723262 cMe 87254,R10 §1% RETURN ATDRESS [N R1if
223312 201471 2€9 L
233314 "220°0 HLT JERROR! RETJ2N ADRS, NOT SAVED [N Ri”
033316 7D5267 174454 cLR PSW .
2@3322 7222729 27071 cMP #8170,R2 fR® LEFT UNCHANGED?
223326 701401 BEN , .4
egl3lp “eapce HLT JR® GO® CWANGED
233332 P1A771 SCOPE
JTEST JSR INSTRUCTION USING UPPER REG SET IN DEST, CALCULATICN
£2%334 712726 2025020 T263 MOV #KPTR, KSP
203340 712725 220040 MOV #B1T5,R5 JPRE SET RS
733344 012767 DP4OAC 174424 MOV #8]1T14,PSHW ISWITH TO UPPER REG, SET
2233%2 025295 CLR RS JPRE SET R15
2@33%4 704565 23362 JSR R15,7268¢(5) 160 TO T26B
223360 02020 T26A1 MUY JERROR! JSR FAILED
2p3362 705767 175110 2681 TST KPTR=2 FOLD CONTENTS OF R45 SAVED?
2p3366 001401 BEQ R
293372 700BCC HLT JERROR! OLD CONTENTS QF ®R1S5 0T SAVET
23372 222775 DO336D cMP #T264,R1% JRETURN ADDRESS IN R15?
223376 201471 REQ .4
223472 20002¢ HLT JERROR! R15 O1D NOY GET RETUSN ADDRESS
223432 205067 174373 CLR PSW JSWITCH TO LOWER REGISTERS
£g%476 222705 200240 cMP #B{T5,RS $D1D RS CHANGE?
223412 701491 BEQ (o4
2p3414  7PA000 HLT JERROR] RS GOT CWANGED
203416 712701 SCOPE
JTEST RTS WITH UPPER REGISTERS
223429 23,2726 1202502 T271 MOV ‘WKPTR, XSP
293424 012716 001000 T MOV WBIT9, (KSP)
7PT43p 212702 200004 MoV #B1T2,R2 JPRE SET R2
P@3434 12767 004000 174334 MOV #B1T41,PSW JSWITCH TO UPPER REG, SET
7p3442 712702 003452 MoV WT274,Re2 SLOAN REG, WITHW RETURN ADDRESS
rp3446 200202 RTS R12 JRETURN TQ T274 [(R12)1
293450 000202 WL T JERROR! RYS FAILED
203452 022706 090502 T2741  CMP #KPTR#2,KSP JWAS STACK POINTER INCREMENTED
233456 201401 BEQ ,od
0p2460 002090 HLT JERROR! STACK POINTER WAS NOT INCREMENTER
2p3462 722702 201070 cMP #B817T9,R12 JWAS Ri2 RESTORED?
203466 701401 BEQ (o4
293470 rQ2000 HLT SERROR! RTS N1D NOT RESTARE 212
293472 205247 174300 CLR PSH JSUITCH TO LOWER REG, SET
093476 722702 0PORR4 cMe #8172,R2 yOID R2 CHANGE?
293582 7@L401 BED b4
293574 002000 HLT JERROR! R2 CHANGED
203506 018701 SCOPE
JCHECK THAT ALL BITS [N KSP CAN BE SETZCLEARED)
233518 212700 092204 MOV ¥1,RE JGET 117 BT
203514 212747 200090 174254 T304 MoV KM, PSHW
293522 219006 MOV RO,KSP  1LOAD KSP

M:XNggc.gl.ucxaH-A ALL PDPL1/4% REGISTERS MACY11,687 25=FEBs72 12113 PAGE 14
]
223524 018602 MoV XSP,R2 JGET RESUL?
093526 705047 174244 CLR PSW JKERNEL MODE!L!
893532 2202279 cHP R2,R2 §WAS KSP LCADED CORRECTLY?
2p3534 7AD1404 REQ L
023536 22200 HLY
023540 006300 ASL RO JSHIFT #i47 BIT THRY KSP
203542 193364 acc 130 SUNTIL ALL BITS ARE TESTED
773544 L0701 SCOPE
JCHECK THAT ALL BITS IN SSP CAN BE SET/CLEARED)
2p3546 712727 02001 MOV #1 RO JGET 11/ 817
203552 212767 400MD 174216 1311 MOV #SM,PSHW
2p356g 210006 MOV R@ySSP  JLOAD SSP
203562 012672 MOV SSP,R2 JGET RESULY
293584 COS@ET 1742m6 CLR PSW JKERNEL MQDE!}
P2357¢ 720279 cur R2,RD IWAS SSP LOADED CORRECTLV?
293572 CQ14rY BEQ Rdd
223574 702078 HLT
293576 206370 ASL RQ JSHIFT 17 BIT THRY SSP
293600 103364 8ce 31 JUNTIL ALL BITS ARE TESTFOD
0336m2 710701 SCOPE
JCHECK THAT ALL BITS IN USP CAN RE SET/CLEARED,
2p36m4 712700 202004 Mov #1,R0 JGET i3} B1IT
2p3610 012767 142008 174168 732 MOV #UM, PSW
223616 719006 MoV R@,USP 1L0AD USP
703620 712602 MQy USP,R2 JGET RESULT
293622 "@3067 174150 CLR PSW JKERNEL MODE!!!
223626 720200 cMP R2,RE YWAS USP LOADED CORRECTLV?
203639 001401 BEG Y
eple32 202000 HLY
293634 rPe322 ASL RY JSHIFT 1! BIT TWRY uUSP
203636 103Ts4 acc 132 JUNTIL ALL BITS ARE TESTED

233640 2127731 SCOPE
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JCHECK THAT ALy 31TS IN THR wICRA RRFAK RETISTIS ({77772 mar 5D OEFT
1AND CLEBRED
Trisag "i277g 82274 T33: MOV #1,R0
771546 Tim772 177772 MOV WUBREAK,R2 1GET ADDRESS JF MICRI RRTAK
733652 Ti20i2 73343 MOV RZ, (R} JLMAS TEST 21T INTI REGISTER
221654 711273 4oV (R2),R3 1GET RESULY
7656 222073 cHP R2,R3 ICAMPARE RES..T & TEST 817
P3Te40  "01471 REQ o4
TaTeRZ  TQABTR WL JERROR! TEST 817 (RZy 1% ACT SET ML
{REGISTER
237644 142012 4 RE, (R2) JCLEAR TEST 317 N\ REGISTER
22666 711273 MOV (R2),R3 IGET RESULT
73387¢ "gL471 REQ L .d
71672 PQAgrY HLT JERRAR! TEST 27T 313 NOT GET CLE&REC
123674 186370 ASLE’ i JSHIFT TEST BIT UNTIL 70VE
or67 T
e
JCHECK THAT RESET DOES NOT CLEAR MICRO BREAK REGISTER
ga3yr2  ~12737 477777 177778 T34 oV Kel, MHUBREAK §SET ALL £fS INTO REGISTER
PaI712 122737 177777 177772 cMPg #el,ONUBREAK JCHECK RESULT
7716 201471 REQ v+
72372¢ 709070 HLT JERROR!
703722 220005 RESET JRESET DOES NOY CLEAR REGISTER
Pa3724 122737 177777 177770 cMPR #wl,08UBREAK JEHECK THAT RESET 110 NGTY SUFAR tAv R17C
22%732  rQ147 EQ .4
r??v!i rgéz?% :LT ' JERRCR!
2z¥736 712703 SCOPE
721740 78%267 175234 END} INC ICNT JINCREMENT PASS COUNT
zaX744 726727 175032 023182C cHP 1CNT, #1082 y1B@A PASSES?
233752 791402 BEQ DONE
rPgl754  7@2167 175834 JMP BEGIN
T217460 712767 @UO@QP7 173620 DONEJ MOV #7, TPBUF JRING YHE SELL
¢p3766 185747 173572 TST8 TPCSR IWATT FOR THE BELL
egl772 102375 BP|, R 170 RING
ep3774 213702 200042 (1 R4z, %2 YGET DECTAPE MONITIR RETYRY aZnRIST
ra4pap  7Q14C4 8EQ OONEL 100 NOY RETURN [F (42)=2
224372 "24712 JSR 7.02) JRETURN T9 DECTAPE vANITZA
2g4a7e 200240 NOP 1AETLL
224006 220240 NOP JOVERLAY
Fgegle 220240 NOP FAREL
724912 TBELET 174772 DONELY JMP START JRESTART TEST
zrgre 1END
MAINDEC=11*0CKBH=A PDP “FEBe
HA! stvgof TAEL;LL DP11/45 REGISTERS MACY11,607 25«FEB<T2 12413 P4GE 16
AD 27,336 ADA 071362 Al P3L410 ALk 081434
22 171452 A24 281528 A3 001534 A3K 231567
Ad 271608 AdA 221632 AS omL660 ASi 221724
=EGIN 27174 vy = 20239 2T s G880 RiTi¢ o ovzoov
alTie = p74nge aiTi2 = P10000 BIT13 = D20000 RIt14 & 40700
BIT1S = 17707 BIT2 = 0000R4 BIT3 = 200010 BIt4 « pOOT20
21T 3 2rpAer BlYs = 202100 8]t7 s 000220 81ts = popac?
o119 = gr17pd DISPLA = 177578 DONE 203762 nONEL B247m12
EMTVEC 3 g7@n30 END 03740 ERRVEC = 003004 WLt s 22720
1oNT 271707 KM 1 gAgged KPTR = 009500 KSP  sxpoprze
L1 =%073797 POP2 = D22626 PSW & 177776 R X200720
RL %97 3701 RLZ 2X000002 R14 =%20001 ri2 .xzbawaz
R13 54202723 ]14 1%020084 L2384 s%X0000205 R16 1L IET)
517 %37 2707 Rz %QogeR2 "3 xX002003 L "%000724
5 RYErELr L ) 2%030006 ry :X000287 SCOPE  a 210724
v 2 24y0p? sP 3%000006 SPTR = 00D6QE SSP =%p00708
START primLe SWR = 177570 TBITVE = Q00QO14 TEMP 2010g2
TPRLE  x 177566 TPCSR = 177564 TRAPVE s 205034 +2 201052
7N 271132 vy 231778 TLA 202004 r1e 202360
Ti1 272424 T12 202448 T3 202306 t14 z02540
715 272422 T16 292638 T184 002682 T168 202656
TiAX 2r2467 T17 2226066 \3 er2042 rae 2722714
Tk 27 T23 2m344 TZ4 P031L8 r2s 2n3234
AT 273262 1253 223264 126 oe3334 264 03367
268 273162 127 po3420 1274 003452 3 202766
32 273514 T34 203552 132 03610 33 203642
ARRTY 273452 T34 003782 T4 pR2128 ™5 z;21ae
T 2222k T6A 222276 T8X 22302 v7 772324
Tk In2v4d X 202350 UBREAK = 177770 1M = 142707
BTR z popter uSP =%000706 , T OP4DLS )
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