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ABSTRACT

THIS PROGRAM 1S THE ROM DIAGNOSTIC/BOOTSTRAP ¥OR THE M9321eY(
IT IS MEANT TO BE FOR THE PDP«11/70 ONLY, AND WILL FAIL ON ALL
OTHER PQPe11 PROCESSORS,

THE DIAGNOSTIC PORTION OF THE PROGRAM WiLL TEST TWg BASIC Cry,
INCLUDING: THE BRANCHES, THWE REGISTERS, ALL AUDNESSING MODEY,
AND MOST OF THE INSTRUCTIONS IN THE POP=13 REPERTOIRE. 1T WILL
THEN SET THE STACK POINTER TO KERNEL DeSPACE M,A.R, 7, CWECK
AND TURN ON, IF REQUESTED, MEMORY MANAGELMENT AND THWE UNIBUS waAP,
AND CHECK MEMORY FROM VIRTUAL ADDRESS 1988 TO 157776, AFTER
MAIN MEMORY HAS BEEN VERIFIED, WITH THE CACHE OFF, THE CACME
MEMORY WILL BE TESTED TO VERIFY THAT "WIT$"™ OCCUR PROPERLY,
THEN MAIN MEMORY WILL BE SCANNED AGAIN TO INSURE THAY THE CaACNE
1S WORKING PROPERLY THROUGHOUT THE 28K OF MEMDRY TO BE VUSED IN
THE "B0OT"™ OPERAT]ON,

IF ONE OF THE CACHME MEMORY TESTS FAILS, THE OPENATOR CAN ATTEMPY
TO "BOOT® THE SYSTEM ANyyAy By PRESSING "CONTINUE™, THIS wiLL
CAUSE THE PROGRAM TO FORCE "MISSES™ IN BOTH GNOUPS OF THE CACME
BEFORE GOING TO THE BOOTSTRAP SECTION OF THE PROGRAM,

THE BOOTSTRAP PORTION OF THg PROGRAM LOOKS AT THE LOWER BYTg OF
THE SyITCH REGISTER TO DETERMINE yMICH ONE OF 9 DEyICES AND yMICH
DRIVE NUMBER TO ATT(HPT THE "BOOT™ FROM, SWITCHES <p2 ! D>
SELECY THE DRIVE NUMBER (9 - 7), AND SWITGHES ¢<»é | 93> SELECT

THE DEVICE CODE (3 = 11), IF THEZ LOWER BYTE OF THE SWITCH REGISe
TER 1S ZERO, THME PROGRAM WILL READ THE SET OF SWITOMES ON THE
M93P1-YC TO DETERMINE TME DEVICE AND DRIVE NUMBER, TMESE SWITCHES
CAN BE SET BY FIELD SERVICE TO SELECT A "DEFAYLT B800T" DEVIGE,

{F THE BOOQTSTRAP QPERAT|ON ra;;s AS A RESULT UF A WARDWARE ERROR
IN THE PERIPHERAL DEVICE THE PROGRAM WILL DO A "RESET™ INSTRUCe
TION AND JUMP BACK TO THE TEST THAT SETS UP AND TURNS ON MEMORY
MANAGEMENT AND TESTS MEMORY, THEN THE PROGRAM WILL ATYEMPTY TO
"BOOT" AGAIN,
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2.1

\
STARTING PROCEDURE

SWITCH SETTINGS

THE LOWER BYTE OrF THE SW]TCN REGISTER SHOULD WE SET TO WAVE
THE DRIVE NUMBER (0 = 7) IN SWITCHES <@2 ! 20>, AND THE DEVICE
CODE (1 = 11) IN SWITCHES <pé & P23,

THE UPPER BYTE OF THE SW]TCH REGISTER SHOYLD WE SET TO WAVE
THE BANK NUMBER OF THE 32K BLOCK OF MEMORY TO BE USED FOR THWE
BOOTSTRAP OPERATION (@ = 17) IN SWITCHES <13 | 12>,

THE DEVICE CODES ARE AS FOLLOWS!

1) TM13/7TUL®  MAGNETIC TAPE, TMii

2) TC14/TUS9 DECTAPE, TC11-G

3) RK11/RKES DECPACK DIS CARTRIDGE, RKii<D

4} RP11/RPE3 DISK PACK, RP11e<C

5) RESERVED FOR FUTURE DEVICE

6) RN73/TULG MAGNETIC TAPE SYSTEM, TWU1G

7 RN70/RPO4 DISK PACK, RWPD4

i9) RH73/RSP4 FIXED HEAD DISK, RNSP4 (OR WRWSD3)
11) RX131/7RX03 DISKETYE

THE MEMORY BLOCKS ARE AS FOLLONS!
9) PHYSICAL MEMORY # « 28k

1) PHYSICAL MEMORY 32K « 89K
2) PHYSICAL MEMORY 84K « 92K
3) PHYSICAL MENURY oK = 124K
4) PHYSICAL MEMORY 128K « 156K

13)  PHYSIGAL MEMORY 256K = 284K
14)  PHYSICAL MEMORY 384K = 412K
13) PHYSICAL MEMORY 416K « 444K
16) PHYSICAL MEMORY 448K « 476K
17)  PHYSICAL MEMORY 48pK - 528K
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\
STARTING ADURESSES
THE NORMAL STARTING ApDDRESS FOR THIS PROGRAM IS 177765000,

IF THE DIAGNOSTIC PORTION OF THIS PROGRAM FAILS AND THE OPERATOR
WANTS TO ATTEMPT TO "BOOT™ ANYWAY, WE MUST FOLLOW THESE STEPS!

1) SET UP MEMORY MANAGEMENT [F "BOOTING"™ INTU QTHMER THWAN
THE LOWER 28K OF MEMORY,

2A) IF DEVICE 1S ON MASSBUS)
SET STACK POINTER TO A VALID ADDRESS AND LOAD THAT ADORESS

WITH THE MEMORY BANK NUMBER WE WOULD PUT |NTO SWITCHES <15112>,

28) IF DEVICE 1S ON UN1BUS!
SET UP UNIBUS MAP REGISTERS @ THRU o TO MAP TO SAME “EwORY
AS MEMORY MANAGEMENT,

3) DEPQOS]T ADDRESS 173900 INTO THE PC,

4) SET THE DEVICE CODE AND DRIVE NUMBER [N THE LOWER BYTE OF
THE SWITCH REGISTER,

%) PRESS CONTINUE.

EXAMPLES!
A) RPP4 == SET STACK POINTER TO 4p@00
LOAD OPPOPP INTO ADDRESS 4powe
LOAD 173900 INTO THE PC (177777707)
SET P0PP7P INTO SWITCHES (RP24 DRIVE ®)
PRESS "CONTINUVE"

B) RKDS =« LOAD 173000 INTO THWE PC (17777707)
SET POPP3P INTO SWITCHMES (RK@3 DOHIVE ®)
PRESS "CONTINUE"

OPERATOR ACT]ION

IF THE DIAGNOSTIC PORTION OF THE ROM FAILS RECORD THE PC OF
THE "WALT™ INSTRUCTION AND REFER TO THE LISTING TO FIND OUT WHAT
PORTION OF THE MACMINE FAILED,
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3 ERRORS

ADDRESS DISPLAYED

17765004
17763%220
1776%036
1776%0%2
17765066
17765076
17769134
17763146
17765166
17765204
17769214
17765222
17765236
177652680
177635270
17769312
177659346
17765369
17765374
17765452
17765474
17765510
17765520
17765532
17765542
17765%5%0
177657602
17766000

17773644
17773654

17773736
17773746

17773764

3,2 ERROR RECOVERY

«MAIN., MACY11l 27(657) 1g=JUN=73 ©7;:1g PAGE 14

3.1 LIST OF ERROR WALTS INDEXED BY TME ADURESS UISPLAYED

TEST NUMBER AND SUBSYYTEM UNDER TEST

TEST 1 GRANCH TEST

TEST 2 ORANCH TESY

TEST 3 GRANCH TESTY

TESY 4 BORANCH TEST

TEST 9 BORANCH TEYY

TEST & ORANCH TEST
7

TEST REGISTER DATA PATH TEST
TEST 10 BRANCH TEST

TEST 11 CPU INSTRYCTION TEST

TESY 12 CPU INSTRYCTION TEST

TEST 13 CPU INSTRUYCTIUN TEQT

TEST 14 "COM™ INSTRUCTION TEST

TEST 14 CPU INSTRUCTION TEST

TEST 15 CPU INSTRYCTIUN TESY

TEST 16 BRANCH TEST

TESY 16 CPU INSTRUCTION TEST

TEST 17 CPU INSTRYCTION TEST

TESY 20 CPU INSTRYCTION TEST

TEST 20 CPU INSTRYCTION TEST

TEST 21 XKERNEL P,.A,R, TEST

TEST 22 KERNEL P,D.R, TEST

TEST 23 "JSR" TEST

TEST 23 "JSR™ TLST

TEST 23 "RTS" TLST

TEST 23 "RTI" TiSf

TEST 23 "JMP™" TEST

TEST 25 MAIN MEMORY DATA COMPARE ERROR
TESY 25 MAIN MEMORY PAR|TY ERROR

NO RECOVERY POSSIOLE FROM THIS CRROR
TEST 26 CACHE MLMORY UATA COMPARE ERROR
TESY 26 CACHE MEMQRY NO "M]T*®

PRESSING "CONTINUE™ WERE WILL CAUSE
»800T"™ ATTEMPY FORCING "M]SSES"

TEST 27 CACHE MEMORY UATA COMPARE ERROR
TEST 27 CACHE MELMORY NO "M]Tw»

PRESSING "CONTINUE™ WERE WILL CAUSE
"B00T® ATYEMPT FORCING "MISSES"

TEST 25 OR 26 CACHE MEMORY PARITY ENRON
PRESSING "CONTINUE™ WERE WILL CASYE
"BOOT® ATTEMPY FORCING "MISSES®

MOST OF THE ABOVE ERROR WALTS ARE "HARD"™ FAILURES, WHICH MEANS
THAT THERE IS NO RECOVERY FROM THEM, ESPECIALLY THE TWO (2) MaIN
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MEMORY WALTS ARE NOT RECOVERABLE, YOUR ggST BeT IS TO TRY To
"g00T™ [NTO ANOTHER 32K gaNK OF MEMORY [F [T APPEARS TO
BE A MAIN MEMORY FALURE,

IF THE PROCLSSOR WALTS IN ONE OF TWE TWO CACME TESTS TME ERNOR
CAN BE RECOVERED FROM, pBY PRESSING "CONTINUE™ THE PROGRAM WILL
EITHER ATTEMPT TO FINISH THE TEST (IF AT EITHER! 17773644 OR
17773736) OR FORCE "MISSES™ IN BOTW GROUPS OF THE CACME AND
ATTEMPT TQ "BOOT™ THE SYSTEM MONITOR WITW THE CACHE FULLY
DISABLED (IF AT EITHMER! 17773654, 17773744, OR 17773764),

4) EXECUTION TIME

THE RUN TIME FOR TWIS PROGRAM 1S APPROXIMATELY § SECONDS,
\
+END

ERRORS DETECTED: ®©

®,DEKBHA/ZNL :SEQ/NLILOC/NLIBIN/NLISYMEDEKBHA . MAN
RUN-TIME: @ 1 @ SECCNDS
CORE USED: 4k
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il8
130
147
169
190
210
228
257
277
3e1
324
343
368
394
421
452
438
917
545
576
630
682
707
714
736
754
767
775
780
820
822
832
839
845
872
887
912
924
936
949
967
ige9

o;flC/lgsT’taAu (49301-YC) pATTERY MACYL11 27(857) 417«Jyn=79 13104
ABLE CONTENTS
TESTL THIS TEST VERIFIES THE UNCONDITIONAL WRANCH

TEST2

TESTS

TEST4

TESTS

TESTS

TESTY

TEST1D
TEST11
TEST12
TEST1S
TEST14
TEST1S
TEST16
TEST1?
TEST20
TEST21
TEST22
TEST2S
TEST24
TEST2S

TEST "SYB™, MODE ™0™, AND "BMI™,"BVS™,"HW]","B_L0S"
TEST "DEC™, MODE "O", AND "BPL","BEQ"™,"UGE™,"BCT"™,"Y_LE"
YEST "ROR™, MODE "P", AND "BVC","BMIS","BHI","BNE"
TEST "BMI®, "BLT™, AND "BLOS"

TEST "BLE™ AND "GGT®

TEST REGISTER DATA PATH AND MODES "2, "3, "g®

TEST "ROL"™, "BCC™, "BLTY", AND MODE "6

TEST "ADD", "INC*, COM", AND "8C§", "BLE"

TEST "ROR™, "BIS", "ADD", AND "BLO", "BGE"

TEST *DEC® AND "8LOS", "BLT"

TEST "COM®, "BIC", AND "BGT", "BGE™, *BLE"

TEST "ADC®, "CMPw, wgIT", AND "UNE","9GT","PEO"

TEST "MOVB™, "S08%, "CLR™, "TST" AND "BPL™, "ONE"

TEST "ASR®, =ASL"

TEST ASH, AND SWAB

TEST 16 KERNEL P,A.R.°S

TEST AND LOAD KIPDR’S

TEST “JSR™, "RTS®, *RTI", § “JWP®

LOAD AND TURN ON MEMORY MANAGEMENT AND THE UNIBUS MAP
TEST MAIN MEMORY FROM VIRTUAL 1089 TP 28K

BOOTSTRAP ENTRY POINT IS AT 17773000

CODE TO
THIS IS
THIS I§
THIS IS
THIS IS
THIS IS
THIS IS
THIS IS
THIS IS
THIS IS
THIS IS
THIS IS
THIS IS

WAIT FOR TYi® TO COME ON LINE

THE CODE TO READ THE SWITCH REGISTER AND DECODE IT

THE START OF THE TM11/TUL8 BOOT STRAP (MAGNETIC TAPE, TMiy)

THE START OF THE TC11/TUS6 B00T STRAP (DECTAPE, TCi1eG)

THE STARY OF THE RK11/RK@S B00T STRAP (DECPACK DISK CARTRIDGE, RK1ge«D)
THE START OF THE RP11/RP@3 BOOT STRAP (UISK PACK, RPi1.C)

THE START OF THE COMMON READ CODE

THE START OF TME RH73/TUL6 BOOT STRAP (MAGNETIC TAPE SYSTEM, TWU16)
THE STARY OF THE RH72/RP@4 BOOT STRAP (UISK PACK, RNPR4)

THE START OF THE RHM79/RS@4 B800T STRAP (FIXED WEAD DISK, RWSP4)

THE START OF THE COMMON RHe?7@ CODE

THE START OF THE RX11/RX@1 B00Y STRAP (FLOPPY DISK)

THE START RESERVED FOR A FYTURE DEVICE

FUNCTION CODES FOR THE ALL OF THE DEVICES

COMMAND

AND STATUS REGISTER ADDRESS TABLE

FUNCTION POINTER TABLE
STARTING ADDRESS TAGLE
CACHE MEMQORY DIAGNOSTIC TESTS

TEST26
TEST2?

TEST CACHE UATA MEMORY
TEST VIRTUAL 28K WITH CACHE ON

.
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DEKBHA.P11
21 ;I VVVVVVVVYVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVYVVVYVVVVVVVYVVVVYVYVYYVVYVY
22 IVVVVYVVVYVVVVVVYVVVVVVVVVVVVVYYVVVVVVVVVEVVVVVVYVVVVVVVYVVYVVYVVYYVVVYY
23 je
24 I To INITIATE THE DIAGNQSTIC/89QTSTRAP PRQGRAM IN THE M93@3eYC
25 e THE OPERATOR MUST: LOAD ADOKRESS 17769900, SELLCT TWE DESIRED
26 je DEVICE CODE, URIVE NUMBER, AND MEMORY BLOCK VIA THE SWITCH
27 ie REGISTER, AND THEN PRESS "START™, AFPTER THE PROGRAM MHAS
28 e VERIFIED TME C.P.U,» CACME, AND TWE 20K BLOCK OF MEMORY
29 e SELECTED T0 BE VUSED (APPROXIMATELY 3 SECONDS) THE PERIPHERAL
30 I DEVICE WILL "wOOT™ THME SYSTEw wON]TON,
31 je
32 ie THE DRIVE NYMYER DESIRED (B « 7) MUSY BE IN THE SWITCH REGISTER,
33 3 SWITCHES <082 & 99>,
34 je
35 je THE CQDE FoR INE DESIRED ODEVICE (31 = 311) MYST BE IN THE SWITCH
36 e REGISTER, SWITCHES <27 1 8>,
37 i®
38 je THE DEVICE CoQES AND DEVICE NAMES ARE AS FgLLoNS!
39 e 1) TM11/TUAR MAGNETIC TAPE, TMig
4p je 2) TC11/TU%6 DECTAPE, TCi14<C
41 e 3) RK11/HKSS DECPACK DISK CARTRIDGE, mKiieD
42 je 4) RP11/KPRS DISK PACK, RP1i-C
43 je 8) RESERVED
44 je $) RH7@/TULE MAGNCTIC TAPC SYSTECM, TWule
45 ™ 7 RH70/KPg4 DISK PACK, RWPDe
46 i 10 RH79/HSp4 FIXED WEAD DISK, RWS@4 (OR RNSP3I)
47 ie 11) RX11/RX091 DISKETTE
48 e
49 je THE 32K MEMQRY @LOCKX NUMBER (0 = 17) IN WHICH Tg "BgoT"™ THE
L] e SYSTEM MUST BE IN THE SWITCH REGISTER, SWITCHES <19 | 12>,
51 e MEMORY BLOCK ¥ CORRESPONDS TO PHYSICAL @ = 20K,
52 e MEMORY BLOCK 3 CORRESPONDS TO PHYSICAL 32K « ¢OK,
53 je MEMORY BLOCK 2 CORRESPONDS TO PHYSICAL 64K « 92K,
54 i '
55 ie ' .
56 je MEMQRY BLQCK 316 CQRRESpQNDS To PHYSICAL 448K = 476K,
57 je MEMORY BLOCK 37 CORRESPONDS TO PHYSICAL 480K = 3pOK,
58 e
59 je IF TME DIAGNQyTIC -oaftgn OF THE pROORAM FAILS AND YQU WANT
60 ie TO TRY TO BOOT ANYWAY, TMEN YOU MUST LOAD ADDRESS 17773800,
61 ie SELECT THE URIVE NUMBER AND DEVICE COOE AS BEFORE, NOW YOQU
62 je MUST SET UP MEMORY MANAGEMENT IF YOU WISH TO "pOOT*" INTO
63 je OTHER THAN THE LOWER 20K OF MEMORY, AND FOLLON TWME PROCEDURES
6; jo LISTED BELOW FOR YOUR PERIPHERAL DEVICE,
6 je
66 je 1) IF THE DEVICE 13 gN THE “ASS BUS!
67 ie THE STACK POINTER (R6) MUST BEC SCTUP AND THE WORD THAT 1T POINTS
68 e TO MUST CONTAIN THE BLOCK NYMBER OF TME 32K BOUNDARY THAT YOU
69 ie WISH TO BOOT [NTO,
70 ;e
71 1 ) 1IF ru: DEVICE 13 oN THNE uﬂ!'g.t
;g i e YOU MUST SET YP THE UNISUS MAP N ADDITION TO MEMORY MANAGEMENT,

e

74 JrTRRRRRRPRRRRRRRRRPRRRRPRRRRRRRPRRRRRRRPRRRRORPRPRRRPRRRPRRRCPRORRRCRPRRRRRORRRRORORRRRTOY
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75

76

' & 4 IVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVYYVYVYVVVVV VYV VYVVY VYV VY VY VY VYYYVYYY
78 FVVVVVVVVVVVVVVVVVVVVVVVVVVVVVYVVVVVVVVVVYVVVVVVYVYYVVVYYVVYVYVVYYYVYVYY
79 1e

ap ) IF THIS PROGRAM FAILS IN AN UNCONTROLLED MANNER 17T MIGMTY

81 je BE DUE TO AN UNEXPECTED TRAP 1O LOCATION POOOOPe, IF THIS IS

82 je SUSPECTED THEN LOAD A "po0esé™ INTO ADORESS PPPOP¢ AND A

83 ie “PO0OS0"™ INTO LOCATION 9PPOPRG, THIS WILL CAUSE ALL TRAPS TO

84 ie LOCATION Jo009¢ TO MALY WITH 9BOPOP10 IN THE ADORESS LIGHTS SO
85 je THAT THE OPERATOR CAN EXAMINE THE CPY ERROR REGISTER AY

86 ie LOCATION 37777706,

87 je

1) je THE BITS IN YHE CpyU ERmQR REGISTER ARE DEFINED AS FoLlLoW$:

89 ie BI1TP2 s RED BONE STACK LIM]T

90 Ie BITE3 o YELLOW ZONE STACK LImMIY

91 ie M4 L s UNIWUS TIME-OYY

92 je BITP5 = NON=CXISTANT MEMONY (CACME)

93 e BIY96 = 00D ADDRESS CRAOR

94 ie BITE7 = ILLEGAL MALT

95 ie

96 AR A R A A A L L A A Y R R R R Ry
97 lvoooov00009ooovvoovv6oovvovo0ovoovooovoooooooooooooooo.ooo'ooocoovvoooo
98

99
-20 lVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVV
1'% lVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVUVVVVV
i2 je

103 je NoTE: IN THE CoMMENT FIELD of YHE BRANCHES THAY ARE BEING

104 jo TESTED, JUST PRECEEDING TME ROM ADORESS INVOLVED, IS

125 je A SYMYOL USED TO INDICATE WHETHER TO TAKE THE BRANCH

196 je UNDER TLST OR YO FALL THRQUGH TO TWE NEXTY INSTRUCTION,
197 je A "V" INDICATES THAY THE ORANCH SMOULD NOT BE TAKEN,

ize je AND THE NEXT INSTRUCTION SHOULD BE EXECUTED, A “e*
129 e INDICATES THAT THE SRANCH SHOULD BC EXECUTED, UNLESS
110 ie AN ERNROR CONDITION OCCURS,

111 je
11 A AR AR A A A A A R X R s
113 A A A A A A R A L R R R R R R R R
214

115
116 163002 . ® BASEL
117 j10000000000000000000000000000000000000000000000000000000000000000008000
u: SOTTL TESTL  THIS TEST VERIFIES TWE UNCQNDITIgNAL BRANGM
i1 je '
120 ie THE REGISTERS AND coNDIYI?N CODES AREC ALL UNDEFINED WHEN

121 ie THIS TESY [S ENTERED AND TMEY SHOULD REMAIN THAT WAY UPON

122 e THE COMPLETION OF THIS TEST,

123 ie

124 1 10000000000000000000000000000000000000000000000000000000000000000000000
125 16%000 T8TL:
126 1659000 000401 B8R TR i ® 326 DRANCH ALNAYS
127 16%902 ope0000 MALY

128

ol
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V] DEKBHA.P11 TEST1 THIS TEST VERIFIES THE UNCONDITIONAL URANCH
129 1000000000000 0000000000000000000000000000000000000000000000000000000000
. 130 +SBTTL TEST2 TEST "SyYB", “QDE ™0™, AND "BMI™,"BVS","BM]","BLOS"
131 ie
132 je THE REGISTERS AND CoNDITIQN CQDES ARE ALL UNDEFINED wHEN
3 133 ie THIS TEST 1S ENTERED, UPON COMPLETION OF TWIS TEST TwE 3P~
134 je (R§) SHOULD BE ZERO AND ONLY THE "Z" FLIPeFLOP WILL BOE SET,
139 HE]
i 136 1 100000000000000000000000000000000000000000000000000000000000000000000088
137 16%p04 T§T2!:
138
o 139 16%p24 p2%006 Chl s .N'l 2ol vep,Cop,SPepioiee
160 169006 100403 8h ] 13 ;W 326 BRANEW IF Neg
141 169919 122402 avs 13 i V 324 BRANCH IF Vay
. 142 3169012 101001 BNl %! i V 321 ORANGCH IF § AND C ARC BOTH »
143 169914 12140212 8,08 E A ] ; © 329 DRANCH IF (2 XOR C)ey
144 3165916 220002 1%: HALY
I 145
146 ] 10000000000000000000000000000000000000000000000000000000000000000000000
14; SBTTL TESTI TEST "DEC™, “QDE ™0™, AND "BPL","BEQ™,"BGE™,"9CT™,"BLE"
i4 ;e
& 149 je UPoN ENTERING THIS TEST THE Cgﬂblﬂo'l CoDES ARE!
150 ie "'.ol'lo".ol“O".
[ 151 je THE REGISTERS ARE: Rp = 7, Ry o 7 R2 s ?
i52 je R3I = 2 R4 = T RS =7 SP = PO
153 je UPON COMPLETIUN OF THIS TEST TWE CONDITION CODES WILL BE!
- 154 je Neo i, Ze 0, V=0, ANDC =)
155 ie THE REGISTERS AFFECTED BY THE TEST ARE:
i%56 S sP = 177777
& 157 ie
158 ] 10000000000000000000000000000000000000000000000000000000000000000000000
159 16%p29 TSTS: :
® 160 165920 209306 DEC sp iN®1,2°0;ve0,C*0,8pe177777
161 169922 120204 BPL 13 i ¥V 321 BRANCH IF Nep
162 169924 2021403 8EQ 13 i V 324 BRANGCH IF @§e}y
o 163 169926 202002 8GE 13 i V 322 BRANCH IF (N XOR V)=p
164 169030 2230022 8GY 13 i V 322 BRANCH IF @ AND (N XOR V) AKRE POTH »
165 165932 203403 BLE 7874 i ® 320 DRANGH IF CZ OR (N XOR Vv))e=)
5 i:g 165034 220000 15 HALY
168 ] 10000000000000000000000800000000000000000000000000000000800000000000000
o 1:9 SOTTL TESTH TEST "RQR™, MQDE "P", AND "BVC","GHIS","BHI™,"BNE"
i70 i®
171 ie UPON ENTERING THIS TEST THE cgloltloﬂ CoDES ARE!
o 172 - e Neil, 2e @, Veg, AND G =9,
173 je THE REGISTERS ARE: Rp = 9, Ry » ? R2 = 7
174 je R3 = T Re=2RS =TSP 377‘"7
[ 175 je UPON COMPLETION OF THWIS TC [ Tll( CONDITION CODES WILL BE?R
176 je Ns @, 20 P, Ve 3, ANDCo
177 ie THE REGISTERS AFFECTED BY "lt TEST ARE:
O 178 je SP » .77777
179 je
189 }1100000000000000000000000000000000000000000000000000000000000000000000080
& 181 165036 TST4:
162 165936 poenoe ROR SR IN®D,E200,v"),C0,3p0077777
[
o
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ie3
104
8%
186
187
188
189

199

191
192
193
194
195
i96
197
i98
199
200
221
222
223
204
225
226
227
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
230
231
232
233
234
235

236 .

165040
165942
165044
169046
169050

169952
169952
169954
169956
163060
169062
169064

169066
169966
169079
169972
169974

TESTe

102003
103002
igieel
e21001
ozo000

080264
121003
020270
282401
12149}
oooeeR

200244
203401
223001
200000

TEST "ROR"™,

M9391-YC) PATTERN MACY11 27(857) 17«JUNe73 10:!04 PAGE S
MODE "P™, AND "BVC™,"BHIS","BMI","BNE"
eve 18 ; ¥V 321 DRANCH IF vep
gn1s 13 ; V 321 BRANCH IF Cs0
BMl b8 | i V 321 BRANCH IF C AND 2 ARL BOTH »
ONE 1873 ; ® 320 DRANGH IF 2o
18! HALY

«SBTTL TESTS  TEST "OMI™, "BLT™, AND “"BLos"

je

ie UpgN ENTERING THIS TEST THME CoNOITIgN CpoDES ARE:

je Nes B, 299, Vel ANDCe 3,

ie THE REGISTERS ARE: Rp = 7, N1 = 7 R2 = ?

e RI * T Rea=s 2R3 s 7 SP e 97?7 M?

;e UPON COMPLETIUN OF TMIS TEST TWE CONDITION CODES WILL BEd
je Neil, 293, Ve i, ANDC s}

ie THE REGISTERS ARE ALL UNAFFECTED BY THE TEST,

)

] 10000000000000000000000000000000000000000000000000000000000000000000000

TSTS:

14 ] iN®0,2%1jve1,Ce}
[ L} 13 i V 321 ORANCH IF g AND C ARE 80TH »
SEN iNe} ,2s3jvey,Cey
BLY 19 i V 324 DRANCH IF (N XOR y)s}
8,08 A\t AL : ® 329 DRANCH IF (2 OR C)»)
18 HALY ;§TOP MERE IF A GRANCM FalLED

+SOTTL TEST6  TEST "BLE™ AND "BGT"

e

1o UpgN ENTERING THIS TESY THE CoNDITIgN CoDES ARE!

P e N®3i, 293, Ve 3, ANDCoe 3,

;e THE REGISTERS ARE: Rp » 7, Ny » 7 R2 = 7

je RI s 7 Rea s 2R =7 SP = 977777

I UPON COMPLETIUON OF THIS TEST THE CONDITION CODES WILL BE:
je Neil, 289, Ve 3, ANDGC* )

e THE REGISTERS ANE ALL UNAFFECTED 9Y THE TEST,

e

1120000000000 00000002080000000000000000000000000000000000000C2000000000000
TST6:

cLE iN"1,8%Pjve],Cay

8LE 1% i V 324 PRANCH IF CZ OR (N XOR V))e3

9GY 877 ; ® 320 DRANCH IF B AND (N XOR V) ARE BOTH »
18! HALY ;$TOP WERE IF A DRANCH FAlILED

] 10000000000000000000000000000000000000000000000000008000000000000000000
+SOTTL TEST? TEST REGISTER DATA PATH AND MQDES "2, "3%, "¢"

X J

ie WHEN THIS TEST IS ENTERED THE Cololrlon CoDES ARE!:

ie® Neo L, 29 P, Ve 3, ANDCs ],

je THE REGISTERS ARE: Rp » 7, Ry & 7, R} = ?

je R3 = 2, R4 = 7, RS s 2, OP » 977777,

ie UPON COMPLETION OF THIS TEST TME CONDITION CODES ARE!
(L] Ne @, 29 3,V =08, ANDC = )p,

ie THE REGISTERS ARE LEFT AS 'OLLOU.'



‘Qoooooooooooooooooooo.

| »

POP=11/770 DIAGNOSTIC/BO0TSTRAP (M93P1l<YC) PATTERN MACY11 27(857) 17°JuUN=79 10:04 PAGE 6
DEXKBHA.P11 TEST? TEST REGISTER DATA PATH AND MODLS "2%, "3", "o"
237 e RO = 125292, N1 = POOPED, N2 = 1295252, RY e 1292%2
238 je R4 = 125292, N9 = 125292, SP = 125252, AND MAPLPP = 129292
239 ie
240 110000000000000000000000000000000000000000000000000000000000000000000000
241 169076 T$T?:
242 169976 (12796 12%352 isv #312%2%2,5¢ iN®),200;,Vv%0,Cn},5pe129292
243 169102 10002 "oV SP,.RO iNeoy , Bepg vep,Cel,RPe129292
244 169104 1000 “ov Ll FL} iNsy ,2e9;Vep,Ce1,R30129292
245 169106 10102 MOV Ry, R2 iNe3 Bep,vep,Ce1,R20129292
246 165110 210203 MOV R2,RY iNsy ,Bep,vep,Ce1,RI0129292
247 169112 010304 MOV li.li iNs} , Bep;Veg,Ce),N401295292
248 165114 210409 MOV R4, RS iNsy , 2eP;,vep,Cei,N9e1292%2
249 169116 210%Y7 MOV RI,0(PC)e iNe}y ,dsp;vep,Ce}
250 169120 170200 INDMAP: ,WORD MAPLD iMAP_ 9129292
251 169122 167701 177772 L 1] ) @ INUMAP, R} iNsg,203,vep,Cop, AND Risgooree
252 169126 go240) LY i3 i ¥V 3264 DRANCH IF (N XOR v)s3
253 169132 142 BES TST10 i ® 326 BRANCH If @s}
254 1659132 020000 188 WALT
255 =
256 ] 10000000000000000000000000000000000000000000000000000000000000000000000
g:: +SOTTL TESTLP TEST "moL"™: "OCC™, "BLT™, AND MQDE "eo*
jo
259 je WHEN THIS TEST IS ENTERED ?Nt CONDITIQN CQODES ARE}
260 je Ns P, 2% 3, Ve, ANDC® p,
261 i e THE REGISTERS ARE: Rp » 1!’!’2. Ry = JOOOON, N2 = 129292
262 ie RI = 129292, N6 = $25292, RO = 125293, SP e 1292%2.
263 je MAPLOS = 329232
264 ie UPON COMPLETIUN OF TWIS TEST TWE CONQITION CODES ARE)
265 je Ne @, 29 9, Ve 3, ANDC #» 3,
266 je THE REGISTERS ARE LEFT UNCHANGED EXCCPT FOR
ge; je MAPLOO WNICH JHOULD NOW EQUAL 952952¢,
6 e
26’ } 182000060282 00000000RP0CCOTECRR0R0000CRE0R0RRRROER00RREI0000R00000R0R0E0D
270 169134 T$TL0!
271 169134 226167 03040 :sL MAPLE INSO,2005vo1,C01, AND MARLES * 9323524
272 1691490 1239001 c 18 i V 321 BRANCH IF Csp
273 169142 p224p) LY ST1a i ® 320 BRANCH IF (N XOR V)sy
g;; 165144 200000 b8 1 HALY
276 1100000000000 00000000000000000000000000000000000000000000000000000000000
277 +SBTTL TESTL] TEST "ADO®™, "INC™, “CoM™, AND "BCS", "OLE"
278 (L
279 ie WHEN THIS TEST IS ENTERED YN! CONDITIgN CQDES ARE:
280 1@ Nes P, 29 p, Ve 3, ANDCr= 3,
281 e THE REGISTERS ARE: Rp » t:’:sl. Ry = pOORRN, R2 » 129292
282 ie R3 & 125292, N4 = 3125292, RS = 125298, SP e 3292%2,
283 Ie MAPLDS = 992924,
284 i® UPON COMPLETIUN OF THIS TEST THE CONDITION CODES ARED
285 ie NsB, 2% 3, Ve, ANDC = 0,
286 je THE REGISTERS ARE LEFT UNCHANGED EXCEPT FOR
:oz ie R3 WHICH NOW EQUALS POSORS., AND RL NHICH |8 ALSO POeP0?
3 je
289 1 10000000000000000000000000000000000000000000000000000000000000000000000
290 169146 TST11!
. ——— e e A e -




POP=11/72 DIAGNOSTIC/BOOTSTRAP (MY3U1-YC) PATTERN MACY1l 27(657) 17«JUNe79 12:04 PAGE 7
DEKBHA,P11

291
292
293
294
295
296
297
298
299
3g0
302
303
3ce
3¢5
3cé
327
328

31
311

312
313
3.4
3.9
3.6
317
3.8
3.9
320
321
322
323
324
325
326
327
328
329
332
331
332
333
334
335
336
337
338
339
340
341
342
343
J44

165146
165152
165154
165156
165162
165162
165164

1659166
165166
1651792
165172
165174
165176
165202
169222

165204
169204
165206
165210
169212

TEST11

266723
225203
29203
0603¢C1
103403
09340}
220002

226004
50403
60503
0a%2e3
103401
creort
gooeoe

205301
121401
022401
200000

YEST "ADOD",

213820

"INC", "COM™, AND "8CS", "BLE"

» (MAPLDD = P92524) ¢ (R3 = 12525%2)

ADD “APL2,RS iN®l,2%0,v*0,C=@, AND W3Is177776

INC RJ ‘N®1,2%9,ve@,Ce0, AND R3Is177777

coM RJ iN®g,2Z=1,vsQ,Csl, AND R3 = pPRORD

AD?D R3,R1 ' iNsp,2s1,veQ,C20, AND R1 = pERRO?

BCS 1§ i V 324 BRANCH IF Csy

BLE TST12 i ® 326 BRANCH IF [Z OR (N XOR V)]s}
18! HALT

«SITTL TEST1Z TEST “"RQR"™, "BIS™, "ADO", AND "B_Q"., "BGE"

HE

je WHEN THIs TEST IS ENTERED THE CoNDITIgN CoDES ARE!

HE Nses @, £n )}, Vg3, ANDC s p,

e THE REGISTERS ARE: Rp » 129252, N1 = povoeo, R2 = 129%2%2
je R3 = QOp20D, R4 = 125232, RO = 125252, SP = 129292,
je UPON COMPLETIUN OF THIS TEST TWE CONDITION CODES ARE!
je Nep, 2w ), Ve, ANDC » p,

HC THE REGISTERS ARE LEFT UNCHANGED EXCEPT FOR

;e R3 WHICH SHOULD BE MODIFIED BACK TO 2000929, AND

;e R4 WHICH SHOULD NOW EQUA, 992525

e

120000000000 00000000000000000000300000000000000000000000000000000008000

TST12¢

ROR Re iN®D,2%0,v®1,C*2, AND R4 = 9352923
BIs R4,R3 ‘N*p,29°9,Vvep,Ce@, AND RY = 52529
ADD RJ,R3 iNs1,8sp,vep,Ce0, AND R3 = 177777
INC RJ iNsg,2s1,vep,Ce@, AND R3 = popege
BLO 1% i V 324 BRANCH IF Cu}
8GE T8T13 ; ® 320 BRANCH IF (N XOR Vv)s=p

b8 1 HALT

«SBTYTL TESTLJ TEST “DEC™ AND "OBLos". "BLT"

10

e WHEN THIS TEST IS ENTERED TWE CoNDITIQN CoDES ARE!

je NeopP, s}, Ve@, ANDC == p,

ie THE REGISTERS ARE: Rp = 1235232, N1 = poopee, R2 = 125252
je RS = PopoPe, N4 = 952523, RS> = 125252, SP = 1292%2.

e UPON COMPLETION OF THIS *El! THE CONDITION CODES ARE:

ie Ns i, 2P, V=09, ANDC = 8,

je THE REGISTERS ARE LEFT UNCHANGED EXCEPT FOR

je R1 WHICH SHOULD NOW EQUAL 177777

HE J

110000000000 00000000000000000000000000000000000000000000R00R000000000R0S

TSTL34

DEC R1 iN®1,2%0,Vv"0,C*2,R10477777

BLOS 15 i V 324 BRANCH IF (g OR C)s3

BLT “3T14 i ® 326 BRANCH IF (N XOR v)sg
18! HALT

«SBTTL TESTL4 TEST "CoM™, "BIC", AND "BGT"™, “BGE"™., "BLE"
je




POP=11/70 DIAGNOSTIC/BOOTSTRAP (M93P1=Y(C) PATTERN MACY11 27(9%97) 417=JUNe7% 10:04 PAGE §
DEXKBHA,.P11 TEST14 TEST "COM", "BIC", AND "BGT", "BGE", "OLE"

345 je WHWEN THIS TEST IS ENTERED TME CONDITION CODES ARE!

346 je Neil, 29, V=9, ANDC = p,

347 e THE REGISTERS ARE: Rp = 129252, Ry = 177777, R2 = 129%2%2

348 je RI = POWOPE, N4 = P52525, A5 » 1239252, SP & 129292,

349 e UPON COMPLETION OF THIS TEST THWE CONDITION CODES ARE!®

350 je N=@, E® @, Ve 3, ANDC = 3,

351 ;e THE REGISTERS ARE LEFT UNCHANGED EXCEPT FOR

382 ie RP WHICH SHOULD NOW. EQUAL 052525, AND

353 ;e Ry WHICH $HOULD NOW EQUAL 952524

354 je

355 1 10000000000000000000000000000000000000000000000000000000000000000000000
356 169214 TSTi4)

357 16%214 go%i00 CoM RO iN®O,2%0,V*0,Cey, AND MO = 992923

358 169216 101401 8L0S 2s i ® 329 BRANCH IF (2 OR C)sy

359 169220 ooee00 HALT ;$T0P WERE IF BRANCM FAILED

360 169222 op40001 4 L 8]c RP,RY iNey 2ep,vep,Csi, AND Ry = 125252

361 169224 6010l ADD R1,R1 iNsp,2ep,ve],Cel, AND Ry = 952524

362 169226 p23902 8G? 13 ¥ 822 BRANGH IF 2 AND (N XOR V) ANE BOTH 9
363 169230 ¢o2001 BGE 13 i} V 322 DRANCH IF (N XOR vy)sp

364 169232 ¢034931 BLE 719 i © 326 BRANGH |F CZ OR (N XOR V)Je3

365 169234 00000 18 HALT

366

367 J10000000000000000000000000000000000000000000000000000000000000000000000
geg +SOTTL TESTLY TEST "ADC™, "CMp®™, "PIT™, AND "BNE","BGT™,"0EQ"
6 je

370 1o WHEN TMIS ftsr IS ENTERED vut couoltlon CODES ARE!

371 je NeD, 299, ® 1, AND C »

372 je THE REGISTERS Al:l R = l’!!! Ry = P52924, R2 » 129292

373 ie R3 = POOOPO, R4 = P52523, RO = 125253, SP & 129292,

374 je UPON COMPLETION OF TWIS TEST TWE CONDITION CODES ARE)

375 je Nes@, 20 3, Ve, ANDC s P,

376 e THE REGISTERS ARE NOW!

377 je RO = §92525, RL = QPOPPP, R = 1295252, RI » CTIITT)

378 e R4 = P52529, N3 = 952529, 5P » 1295252,

379 je

3.’ 1 0000000000000 0000000080000000200000000000000000000000000000000000000000
381 169236 TST15:

382 169236 p@9%%01 ADC Ry ;a-o.lu.vu.c-l. AND m1 = 932529

383 1659240 020401 CMpP R4 ,R} iNsD,Esl,Ve0,Csp

364 1659242 01005 BNE 13 i V 322 BRANCM IF s

385 iRL = P32525 RS = 129252

386 169244 30105 8T R1,RS iNeg,281;,VeD,Cep

387 169246 223003 (144 13 i V 322 BRANCH IF B AND (N XOR V) ARE BOTH p

388 4169250 p0%10% COM R? iNeg,Es0,Ve0,Cs1, AND RS s 952929

389 16%252 160%01 sue R3,R1 iNeg,203,Ve0,CeD, AND R1 = pOOOOP

3990 169254 pp14p1 BEQ TST16 ;i ® 326 BRANEH IF §s}

391 163256 opo0000 b8 1) HALT

392

393 1100000000000 00000000000000000000000000000000000000000000000000000000000
394 «SBTTL TESTL1Q TEST "MQvB™, "SoB", "CLR™, "TST"™ AND "BpL"™, "ONE"
395 je

396 ie WHEN THIS TEST IS ENTERED THE CoNDITIQN CoDES ARE!

397 HE ) Nes @, e 3, Ve, ANDC = p,

398 je THE REGISTERS ARE: Rp » 052923, Ry = 900099, RZ » 1292%2
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Pe11/70 DIAGNOSTIC/BO0TSTRAP (MP3P1=YC) PLATTERN

KBHA,. P11

399
420
401
422
423
424
495
426
47
408
409
410
411
412
413
414
415
416
4:7
418
419
420
421
422
423
424
425
426
427
428
429
4390
431
432
433
434
435
436
437
438
439
440
441
442
443
444
445
446
447
448

165260
165260
169264
169266
169279
169272
169274
169276
169300
169302
165304
165306
163319

169312
169312
165316
163320
169324
168326
169330
165332
169334

165336
165349
169342
165344

MACY11 27(857) 17eJuNe73 19104 PAGE 9

TEST16 TEST "MQVB", "SQB"™, "CLR™, "TST™ AND "BpL%, "ONE"

112700
12p001
eoepee
g77e02
po%P01
005201
077002
209700
e2iP02
209701
001401
eoeeee

2127e9
p25201
012702
peéz00
ee%%ep
006301
029503
277205

LT L 1}Y
23401
P03001
200000

177401

100000
200020

ie
;e
e
e
ie
e

R3 = POOOUD, N4 « 052525, N> o 932929, SP & 129292,
UPON COMPLETIQN oF THIS TEST TWE CONDITIQN CQDES ARES
Ne B, 2931, Vep, ANDC ®p, '
RP IS DECREMENTED ®Y A S08 INSTRUCTION T0 opeses

R1 IS CLEARED AND THMEN [NGREMENTED AROQUND TO 9992080

T3T161
188
3
383

MpovB #177481,R0 iN®D,2°0,v*0,C0, AND RP = pPPRO}
([ W 23 i ® 320 BRANCH IF Nep

MALTY ;8T0P IF »BPL"™ FAILED

3089 RD.,18 :00 NOY LOOP SINCE (RP « 1) = 9
CLR LY iNeg, Esy, Veg, Co@, AND R1 = ppopee
INC lt ;lnsltncnt 04K TIMES (2 oo 316)
 [o] ) RO, 38 ;LO0P BACK TO "INC™ ¢4K TINMES

18T ne iNsg,2ey,veg,Ce@, AND Rp = poppoe
BNE 45 i V 322 DRANCH IF Bep

TSY Ry iNsg,2s3,Vep,Ce@, AND Ry = pOOOO®
:EET ™17 i ® 326 DRANCH IF @e3

je
je
je
jo
P e
je
je
j®
Jeo
je
je
je

«SOTTL TESTL/ TEST "ABA™, "ASL"

WHEN THIS TEST IS ENTERED THE CoNDITIQN CQOES ARE:
Ne@d, s 3, Vs, AND g s 0,

THE REGISTERS ARE: Rp = 125232, Ny = poeses, R2 » 129292
R3 = gosese, R4 = 9352523, Ry = 952529, SP o 129292,

UPON COMPLETIUN OF THIS TEST THE CONDITION COOES ARE}
Ne B, 209, Vep, ANDCowyp,

THE REGISTERS ARE LEFT UNCHWANGED EXCEPT FOR

RO WHICH [S NOW EQUAL TO Seeees,

Ry WHICH IS NOW 099001, AND

R2 WHICH IS NOW PoOPOS,

TSTL7

i8¢

"ﬂv #300000,RP iRO*1 00000
INC L3S HICIT T
MOV #0136, M2 ;$ET COYUNTER TO 36 DECIMAL
ASR (T zllsuT SHIFT RO, SIGN EXTEND (36 TIMES)
ADC LT ;ADQ CARRY (9 UNTIL LAST TINE)
ASL LT ILEFT SHIFT Ry (36 TINES)
ADC Ry saog CARRY (0 UNTIL LAST TINE)
sSo8 R2.,18 ;LOOP BACK 19 DECIMAL TIMES
1AT THE CND OF THE LOOP
iRO « 900000 AND R1 = popeRml
ADD Rp,RY iNeg,Esg;Vvep,Cs0 Ri=000001, RP=0PIEOD
BLE 2% i ¥ 324 BRANGN IF C2 OR (N XOR V)Je1
:2:1 8720 i ® 320 DRANCH IF ¥ AND (N XOR V) ARE BOTH @

+SOTTL TEST29 TEST ASH, AND SNWAB




(#]
PDP=11/770 DIAGNOSTIC/BOOTSTRAP (M93P1-YC) PATTERN MACY11 27(¢57) 17=JUN=79 10104 PAGE 10
@ DEKBHA.PLL TEST20 TEST ASH, AND SWAB
453 H
o 454 e WHEN THIS TEST |S ENTERED TWE CONDITION CODES ARE!
455 HL Nes@, Z9 9, V=0, ANDC = p,
456 ;e THE REGISTERS ARE: RP = 000020, N1 = Q00P0L, R2 = poOPPR
. 457 je R3 & PPUOPO, R4 = §52525, RY = P52%929, SP & 129292,
458 je UPON COMPLETIUN OF THIS TEST THME CONDITION CODES ARE!
459 Jo NspD, 29 31, Ve, ANDCn= 3,
o 460 je THE REGISTERS ARE LEFT UNCHANGED EXCEPT FOR
461 e R1 WHICH JHOULD NOW EQUAL Dedees
462 je
. 463 }10000000000000000000000000000000000000000000000000000000000000000000000
464 169346 TST20!
465 169346 272127 00007 ASH #7,R1 iLEFT GHIFY BITP INTO O1Y7
o 466 iNog,Zep,vep,Ce@, AND R1 = pop200
467 169352 129701 ST L$Y ;LOWER BYTE SHOULD BE NEGATIVE
468 5 iNs} , Bep,Ve9,Ced
® 469 169354 100401 Ml 13 i ® 325 ORANGH IF Neg
479 4169356 00000 HALY i"ASH™ MUST MAVE FAILED
471 163360 o00301 188 SWAB R} ;SHITCH BYTES OF Ry, RL = 190000
E 472 iNs} ,3sp,vep,Cep
473 169362 872127 177763 ASH fe*D19,R1 sRIGHT SHIFT RL 19 PLACES SIGN EXTEND
474 iNsl ,Esp,vep,Cep, Ry = 177777
o 475 169366 03201 INC li iNeg,2s3;ve9,Cel, Ry = gOOOOO
476 169370 001401 BEQ r§r2e i ® 326 BRANCH IF @si
477 165372 opoeeoR HALY SCITHER mgual™ OR "ASH™ FAILED
478
. 479 100000000000 00000000000000000000000000000000000000000000000000000000000
480 +SBTTL TEST2] TEST 16 XKERNEL P,AR,’'S
& 481 je
482 je WHEN TH|S TEST IS ENTERED THME CoNDITIoN COOES ARE!
483 je Ne@, 2893, Ve, ANDCwe 3, s
o 484 ;% THE REGISTERS ARE: RO = pOoOas, Ry = pooees, R2 = porore
485 ie RI = PPOOU0, R4 = §52525, N> » P952529, SP o 129292,
486 Ie UPON COMPLETIUN OF THIS TEST TME CONDITION CODES ARE!
@ 487 pe Neoe B, 203, Ve, ANDC oy,
488 je THE REGISTERS NOW EQUAL!Y
489 ie RO = 172400, R1 = POOOO0, N2 = PPOPON, RI = QOOODO
o 490 e R4 = P523535, N9 = 125292, SP s 1252353,
491 1e ALL KERNEL P.A.N,'S = 1295292,
492 . je
. 493 | 1200000000000 00000000000000000000000000000000000000000000000000000000008
494 169374 TST218
495 169374 212700 172340 nsv SKIPARD,RD sFIRST "pAR™ Tp BE CHECKED
& 496 169400 212701 020020 MOV #*D16,R1 ;00 KIPARp THRU KOPAR?
497 16%404 209105 coM RY iR9=129292
498 169426 210420 183 MOV R4, (RY)+ iPARSP52925
. 499 1:!41' 020460 177776 cMHP R4,=2(Rp) ;010 1Y LOAD PROPERLY?
500 5414 201014 BNE 23 5 V BRANGH IF NO R@ = PAR + 2
Sp1 169416 10%140 COMB o(RP) ;COMPLEMENT NIGH OYTE PARs312%129
. S5p2 169420 120510 CMPB RI,(R¥) ;CHECK THE MWIGH BYTE
Sp3 169422 201011 BNE 2% 3 V DRANCH IF BAD RO & PAR ¢
924 169424 120440 CMPB R4,=(ND) ;CHECK THE LOW BYTE DIDN'T CHANGE
& 505 16%426 ppi1007 BONE 23 : V BRANCH IF T CHANGED Rp = PAR
506 1694390 109110 COoMB (Ro) ;COMPLEMENTY THE LOW BYTE PaARe32%2%2
&
(8]




ph

POP=11772 DIAGNOSTIC/BO0TSTHAP (MPSP1=YC) PATTERN MACYL11 27(0857) 17e«yyNe73 19104 PaGE 11

OEKBHA-Pil ?tsfz, TEST 16 KERNEL P,A.R,’S v ¢
527 169432 120920 CMPB NI, (RP) ;CHECK THE LOW BYTE
528 163434 201004 BNE F$ ] i V BRANCH IF BAD RE » pAR ¢
509 169436 120520 cMPE RS, (RP)e ;CHECK THE MIGH BYTE
S10 169440 201902 BNE B3] i V BRANCH IF IT FAILED Rp » PAR & 2
511 169442 77117 S08 Ry, 18 ;L00P UNTIL KDPAR7 MAS BEEN TESTED
812 169444 2P040} EL 1§22 ; ® BRANCH TO NEXT TEST
513 169446 200000 28! HALT iA P,A,R, FAILED TO WOLD TME RIGMT DATA
;1; ;CHECK RP FOR THME ADORESS

1

516 1000000000000 0000000000000000000000000000000000000000000000000000000000
517 +SBTTL TEST22 TEST AND LOAD XIPDR'S
518 ie
519 je WHEN THIS TEST IS ENTERED THE CoNODITIQN CQDES ARE!
520 Ie Ne@, 293, Ve, ANDC ®p,
521 L THE REGISTERS ARE: RP = 1724909, R1 = pOOOO0, RZ = 000PPS
522 Ie R3 = pEveUn, Né = 523525, RS s 1252593, SP » 1292%2.
523 je UPON COMPLETIUN OF THIS TEST TWE CONDITION CODES ARES
524 i Ne@, 293, Ve, ANDC s p,
%25 je THE REGISTERS THAT ARE MOOIFIED ARE:
526 i RP = 172300, KL * DOPOUED, RZ = 977404
527 e ALL KEANEL LeSPACE P,D.R,'S (172390 » 172316) » 977408
528 je
529 ] 1900000000000 0000000000000000000000000000000000000000000000000000000000
530 169450 187221
531 165450 212700 172329 MOV IKIPONT+2,RP ssrant NITH LAST "pDR"
532 169454 212721 000010 MOV #*D8,RY ;00 XI1POR? TWRU K]PDRS®
533 169460 012702 077406 MOV 0077496,R2 ;PATTERN TO TEST "PDR‘S$"
534 169464 310240 18 MOV R2,=(ND) ;LOAD "POR"™ UNDER TEST
535 169466 0219002 cHP (Re), N2 ;8EC IF THE DATA LOADED 1S CORRECY
536 169470 0921401 BEQ 23 ;ORANCH IF TWE DATA MATCHES
537 165472 220000 NALT ;A "PDR™ WAS FAILED
538 ;RO WAS THE ADORESS OF THE BAD "PDR*
539 iR2 WAS THE CXPECTED DATA
S4p 169474 77108 28! S08 R3.18 ;L00P UNTIL ALL EIOWT »PDR’S™ WAVE BEEN
541 ; TESTED
542
543
Sa4d ] 100000000000 00000000000000000000000000000000000000000000000000000000000
545 «SBTTL TEST2§ TEST “JSR"™:, "RTS"™, "RTI", & “JMp"~
546 Jo
547 1. THIS TES? F’ln,? sErs THE ;ucl r’lﬂvtn To "KDpAR7™ (172376).,
548 je AND THEN VERIFIES THAT " SR=, #»RTS", "RT]®, AND = up*
549 e ALL WORK PROPERLY.
550 ie
551 o ?" ENTRY Tp THIS TEST THE STACK poINTER "Sp® 1§ INITIALIZED
$52 1. 0 172376 AND IS LEFT THMAT WAY ON EXIT,
553 i
55‘ } .O..0.0.00000.0000.....000..00....0...0.0l...l000.0.000.000........0.0.
;ss 169476 87231
56
557 169476 2127096 17237% MOV SXDPANTY, SP i§E] YP THE §TACK POINTER
558 169502 224767 Q00002 JSR PC.18 iTRY TO0 JSR YO 1§
559 1659526 0020000 1081 HALTY ;THE "JSR™ MUST WAVE FAILED
560 165510 022716 165%026 18! CHP 8108, (3P) ;WAS THWE CORRECT ADORESS PUSMHED?




POP=11/90 DIAGNOSTIC/BOOTSTRAP (M93P1<YC) PATTERN MACY1l 27(¢57) 17=JUNe79 10:04 PAGE 12
DExKByA.P1L TEST23 TEST "JSR™, "RTS"™, "RTI"™, & " wp"
561 165514 201401 #ED 23 ;BRANCH IF Y[S
562 169516 200000 HALT s WRQNG t,;nc PUSKED ON STACK
563 1659520 012716 165530 2% MOV 238, (5P) ;CHANGE THE ADDRESS ON THE STACK
564 169524 ppe207 RTS PC ;iTRY TO RETURN TO 38
565 165526 0200000 HALT ;D10 NOT RETURN PROPERLY
566 169530 025046 3%: CLR «(SP) iPUSH A BERD ON THE STACK
567 169932 0212744 1659542 MOV #4%,-(85P) iPUSH THE RETURN ADDRESS ON STACK
568 169536 (220002 RT] ;SEE IF AN "RTI"™ WORKS
569 16%%40 200000 HALT ;THE "RTI* FAILED
S70 165542 200137 165%%0 'Y 1) JMP (Y11} iTRY TO » Mpw
571 16%%46 220000 WALY i THE "JMP FALLED
572 16%550 58 ; ADORESS Y0 "ynP» TQ
573
574
575 | 1000000000000 0000000000000000000000000000000000000000000000000000000000
576 +$9TTL 7TEST2¢ LoAD AND TyYRN gN MEMgRY MANAGEMENT AND THE yNlBysg Map
577 i
578 je THIS TEST IS gNLY EXECUTED IF THE UppER 4 BITS <15112) of
579 je THE SWITCH REGISTER ARE NONZCRO, TWE TEST WILL LOAD MEMORY
580 e MANAGEMENT TO RELOCATE TO THE 32K BLOCK NUMBER SPECIFIED,
581 je 1T WILL ALSO SET UP THE UNIGUS MAP REGISTERS 9 TWRU & YO
582 jo RELOCATE THE UNIBUS ADDRESSES CORRECTLY, (IE, IF BITS <19%112>
583 jo SPECIFY BLOCK NUMBER 3, THEN YOu WANY TO B00T INTO
584 e MEMORY FROM 9K TO 120K, THE KIPAR'S WILL OE LOADED AS FOLLOWS!:
585 je KIPARD = poOOPO, KIPARL = PpO200, XIPAR2 = Ppodgp, KIPAR3 = pgpéoes
586 je KIPAR4 = pa7ppl, KIPARS = Pp7200, KIPARG & gg74p2,)
587 je KIPAR7 WILL ALWAYS EQUAL 177600,
588 ie THE UNIBUS MAP REGISTERS WILL THEN OC SET AS FOLLOWS!
589 je MAPLD = QPOPOU, MAPHD s B3, MAPLY ©= 20000, MAPHY = B3,
S9e )e MAPL2 = 040000, MAPH2 » D3, MAPLY & JO0OEP, MAPH]I = B3,
591 e MAPLS = 100000, MAPHG s PJ, MAPLS = (20000, MAPHS = B3,
592 je MAPLGS = 140000, MAPHS = B3,
593 je
594 1100000000000 00000000000000000000000000000000000000000000000000000000000
595 169550 TST241
596 4169550 0137902 177370 MOV PSSHR,R2 IREAD THE SWITCH REGISTER
597 4169554 201002 BNE 108 ;SKIP THE NEXT INSTRUCTION IF NOT ZERO
598 169956 213792 173024 MOV P9173024,R2 ;READ THE SWITCHES ON THE M9391
599 169%62 272227 17777 108 BY #=2,R2 sRIGHT SHIFT BITS €1%9132> 2 PLACES
620 169566 (42702 14177 BicC #°Co3g000,N2 ;LEAVE ONLY BITS <33118> IN N2
:a; 165572 001433 BEQ T2 ;GO YO NEXTY TEST IPF R2 1S ZERD NOW
2 je
623 P e THIS NEXT pPoRTIoN of CoDE wiLL OC RUN oNLY IF You ARE
6g4 je BOOTING INTO MEMORY OTHER THMAN PHYS|CAL @ TO 20K,
605 je
626 169974 212709 172340 ngv SK1pAND, RO s ADORESS of FIRST "pAR™ Tp LOAD
607 16%600 ¢12791 000P07 MOV #*07,RY ;LOAD KIPARY THRY KIPARG
698 16%604 210220 183 MOV R2,(RY)* iLOAD THE KERNEL 1=8SPACE P,A,R,’S
609 16%606 p62702 0AD200 ADD 200,12 sMAKE R2 POINT TO NEXT 4x 9LOCKk
610 16%612 277104 00 R1.,18 ;:LOOP UNTIL KIPARG WAS BEEN LOADED
:i% 169614 212710 177600 MOV #377600,(RD) iMAP KIPAR? Y0 1/0 PAGE
e
613 e Ngu LOAD THE yNIBUS MAP TQ REFERENCE THE SAME MEMQAY
614 je AS MEMORY MANAGEMENT DOES,




PpDP=11770 DIAGNOSTIC/B00TSTRAP (Mp3D1=YC) PATTERN

DExBMA,.P11

615
616
617
618
619
620
621
622
623
624
625
626
627
628
629
630
631
632
633
634
635
636
637
638
639
640
641
642
643
644
645
646
647
648
649
650
651
652
653
654
655
656
657
658
659
660
661
662
663
664
665
666
667
668

16%620
169624
163626
169632
169636
169640
165642
169646

165650
1659656

169662
169662

1696464
169672
169676
169702
169706
169712
165716
169720
169722

169724
163726
165730
169732
1659734
165736
169749
169742
169744
165746

TEST24

£72227
005003
vi12702
ei12701
210320
010220
062703
077103

012737
209237

e10216

212737
209037
e127e5%
0212719
e12702
212723
210224
210300
cio020

277402
010204
210300
211001
220001
201401
opoe00
209120
077406
214001

MACY11 27(0537) 17«JUN=73 10:04 PAGE 13

LOAD AND TYURN ON MEMORY MANAGEMENT AND THE UNIBUS mAP

177760

170200
00w’

200060
177972

163776
P00116
177746
P00014
267400
o91000

172516

Pep1le

’.
Y1) #erD1¥,R2 iRIGHMTY SHIFT R2 10 PLACES
CLR R3 ;START WITH R3 = poodee
MOV SMAPLY N ;ADORESS OF FIRST MAP REGISTER
MOV #°07,N1 ;PREPARE TO LOAD SEVEN MAP REGISTERS
F1 1) MOV R3, (RY)e ;LOAD LOWER 46 BITS OF THE MAP REGISTER
MOV R2,(RP) ;LOAD UPPER ¢ BITS OF THE MAP REG]STER
ADD #20000.,R3 ;POINT TO THE NEXT 4K BLOCK
09 R1,28 ;L00P UNTIL SEVEN MAP REGS ARE LOADED
MOV #00,0PMMRI ;ENABLE 22811 mAPPING AND uniBUS MAP
INC (TLLLT] ;TURN ON FULL RELOCATION

oSOTTL TEST2Y TEGT MAIN MENQARY FROM VIRTYAL 1000 TP 28K

e

e THIS TEST WILL TEST MAIN MEMpRY WITH THME CACME DISABLED, FmgM
e VIRTUAL ADOREYS 091000 70 157776, IF THE DATA DOES NOT COMPARE
je PROPERLY THE TEST WILL MALT AT EITHER 165740 OR 3169796, IF A

ie PARITY ERROR OCCURS THE TEST WILL MALT AT ADODRESS 165776, WITH
e THE PC o 3 ON THE STACK WHICM IS IN THE KERNEL DeSPACE P,A.R,’S,
je

ie IN THIS TEST THE ltG!STtl’ ARE INITIALIZED AS FoLLoWS!

je RO = PP1990, RL = DATA READ, R2 o §o7400, RI = Ppi00P

je R4 = P674P0, N9 = 177746 (CONTROL REG,) SP » 172376

;e

] 10000000000000000000000000000000000000000000000000000000000000000000000

T8T251

MoV R2.(8p) ;SAVE R2 FQR THE yYmpER S1X BITS
;OF THE “aSS BUS DEVICE’S BUS ADDRESS
; IN ADORESS 47772376 (KDPAR?)
MoV SPAEW T,088114  ;$ET UP PARITY VECTQR
cLN o116 ;SCT PROCESSOR STATUS WORD 70 ZERD
MOV #3177746,R9 ;CACHE CONTROL REGISTER ADDRESS
MOV SM1SS, (KS) ;FONCE MISS BOTH GROUPS
MOV 097400, R2 ;COYNT STORAGE
MOV 83000.RS ;FINST ADDRESS STORAGE
MOV R2. R4 ;SETUP COUNTER
MOV RI, RO ;SETUP FIRST ADORESS
188 MOV RO, (RY)* sLOAD EACH ADDRESS WITH 1ITS
;ONN ADDRESS
b [o] ) Re,18 ;L00P UNTIL DONE
MOV R2,R4 ;§ETUP COUNTER AND FIRST ADDRESS
MOV I:.ll ;SET STARTING AODRESS IN Re
28! MOV (RO), N1 ;GET THE DATA
cHP RP.RY ;189 1Y CORRECT?
BEQ 33 ;BRANCH IF YCS
HALT ;RI*ADORESS, R1=DATA
388 CcOoM (RO)e¢ ;COMPLEMENT DATA AND INCREMENT ADDRESS
so08 Re,28 ;L00P UNTIL DONE
g MOV o(RP),RY +READ THE DATA (1T SHMOULD NOW BE THE

;COMPLEMENTY OF TME ADORESS)




Rl

669
670
671
672
673
674
675
676
677
678
679
680

ODEKBHA.P11

169750
169752
165754
169756
169760
169762

165779
1659772
169776

TeST2S

023101
220001
201401
200000
277206
212737

009046
200137
ooes00

POP=11770 nxncnosr!c/loortrnsr (M93P1<YC) PATTERN

MACY11 27(¢57)
28

TEST MAIN MgMORY FROM VIRTUAL 1000 TO

173762 eco0114

173606

coM
CupP
BEQ
HALT
% S08
MOV

CLR
JMP
PAEHLT: MALT

Rl
RO,RY
9s

R2,48%
SCONT, 0114

=(SP)
TSTZ6

17oJUN=78 18104 PAGE 14

;COMPLEMENTY BEFORE CHECKING

i 1S THg OATA CORRECT?

;ORANCH IF YES

;ROSADDRESS R1i=<DATA

;LO00P UNTIL DONE

;SET PAR]TY VECTOR TO CODE THAY
;WILL TRY TO CONTINUE AND BOOTY
;1F THE CACHE FAILS.,

;SET THE CYCLE FLAG TO ZERO
iJUMP YO SECOND WALF OF THE ROM
iMALTING HERE MEANS A PARITY ERROR



PDP=:1/72 DIAGNOSTIC/BOOTSTRAP (M93B1eY() PATTERN ;
TEST25 TEST MAIN MEMORY FROM VIRTUAL 19000 TP 2¥K

DExBuA.P11

681
682
683
684
685
686
687
688
689
690
691
692
693
694
695
696
697
698
699
720
701
722
723
7¢4
705
726
727
728
729
7.0
711
73

71

714
715
7.6
7.7
718
7.9
720
721
722
723
724
725
726
727
728
729
730
731
732
733
734

173000

173p02
173010
173012

173014
173920

173022

173924
173926
1739390
173932
173936
173942
173p44
173050
173952
173954
173060
173064

173000
020405

032761
001774

020430

113700
2219003

012700

oooe00
p26200
pi10004
242724
072427
009744
242700
o10002
pe03e2
016403
016403
200174

o00PdY 177776

177378

177407
177776

177770
173920

173542
173564

MACY11 27(s57)

17¢JuUN=79 10104 PAGE 13

+SBTTL BOOTSTRAP gNTNY POINT 1§ AT 17773p00
FVVYVYVVVYVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVYVYVVVVVVVVVVVVVVVVY
FVVVVVVVVYVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVYVVVVVVVVYVYVVVYVYVYVY

THE REGISTER YSAGE DURING TME BoOTSTRAP IS GENERALLY AS FoLLOWS!

}e
jo
je
je
e
je
e
e
e
e
je
je
ie
HE
e

THE DRIVE NUMBER RIGHT JUSTIFIED (@ = 7)

THE ADURESS OF THE “AIN CONTROL AND STATUS REGISTER
THE QRIVE NUMBER POSITIONED FOR LOADING INTO DEVICE
POINTER TO THE FUNCYTION TABLE

INDEX NUMBER TO GET THMRYU THL TADLES FOR THME CORRECT INFORMATION

AFTER A SYCCEYSFUL BpQY THE REGISTERS ARE AS FolLLOWS!

RO = THE ORIVE NUMBER RIGHT JUSTIFIED (@ » 7)
Ry s THE ADURESS OF THE MAIN COMMAND AND STATUS REGISTER

JP00 00000 RRRRRRRRRRRPRRPRRRRRRRRORRRRRRRIRRRRRRRRPRRRRRRRTRROIRRITYIRRORORRRRRRRRYY
JRPRR0RRRRFCR0RCRRRRRRRRRPRRRRROPRRRRRRRRRRIROPROYRRORRPYRRRRCRRRORORPRRIYTRYRORRPRCRRPRPPRRRYY

BOOT:
o’.TTL
WNAIT:

o'.TTL
START?

188

;iORANCH TQO STARY OF BOOT STRAP

WAIT FOR TYlR To ComE ON L INE

i 18 THE ‘:htcrto ORIVE on ( INE
iMALY FOR B1Y TO BC SEY pY DRIVE

;BRANCH TO CONTINUE BOOTING FROM Tuip

THE CODE TQ READ TME SWITCH REGISTER AND DECODE IT

. ® BASE2

BR START

CoDE To

BlY #TUR,=2(RY)
8EQ WALT

BR TVie2

THIS IS

MOVE O8SHR, R9

BNE 13

MOV (PCH+,R9
+HWORD ?

ASR R

MOV RP, R4

eIC #'CPOPI7R,Ne
ASHW #=2,R¢

ST eo(R4)

8IcC #°C7,R0

MOV RO, R2

SWaAB R

MOV CIRPTR(NHS ), Ry
MOV CMDPTH(K4),R3
JMP OADDRY(R4)

iREAD SWITCH REGISTER INTO RS

;BRANCH TO DECODE IF THE LOWER

;8YTC 1S NOT ZERD

;1F SWITCH RECGISTER 1S ZERO

;THEN READ SWITCHES ON THE m93p1

;70 DETERMINE DEVICE TYPE AND NO,
;THIS WORD WILL BE ASSEMBLED AT 773924
iRIGHT SHIFT R@ ONE PLACE

;GOPY DEVICE AND UNIT NUMBER

sLEAVE DEVICE NUMBER IN Ré

iSHIFT RG RIGNT 2 PLACES TO 8E 2 » 76
;ADJUST R4 TO INDEX THRY TABLE (D « 74)
;LEAVE UNIT NUMBER IN Rp

;COPY UNIT NUMBER INTO R2

;PUT UNIT NUMBER IN UPPER BYTE OF R2
;LOAD MAIN CSR ADDRESS INTO Ry

iLOAD POINTER TO FUNCTION TASLE

iJUNP TO START OF PARTICULAR §0OT



o
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o DEKBHA.P11 THIS 1S THWE CODE TO READ THE SWITCW REGISTER ANU DECODE 1T
735
a 736 «SBYTL THIS IS THE STANT OF THE Tu11/TUl@ BOOT STRAP (MAGNETIC TAPE, TMil)
737 JCOMMAND REGISTER ADDRESS 1S 172922
738
o 739 173979 010211 TULE: MOV R2,(R1) iLOAD UNIT NUMBER INTO C,.S.R,
740 173072 000743 BR WALT ;60 WAIT FOR SELECTED ORIVE TO COME ONLINE
741 173974 52313 TV1@2: 818 (R3)e, (K1) ;*ON* REWIND COMMAND INTO C,S,R,
o 742 ;THIS COMMAND ALSO SETS 009 BP1 9 CHAN,
743 173976 109713 18! TSTE (R1) ;9EE 17 TME REWIND 1S COMPLETE
744 173100 100376 aPL 18 ;MALY FOR BIY 07 OF C.8.R, 7O BE SET
@ 745 173102 0212761 177777 @eeewe2 MOV #=1,2(R}) ;SET RECORD COUNTER TO Sx]P ONE RECORD
746 173110 112313 MOVE (R3)e,(N1) ;LOAD SPAZE FORWARD COMMAND INTO C,S.R,
747 173112 109711 28! TSTH (R1) ;SEE IF THE SPACE 1S COMPLETE
® 748 173114 100376 BPL 23 ;HALY FOR BIY 97 OF C.5.R, TO BE SET
749 173116 209711 TSY (R1) ;CNECK THE ERROR FLAG FOR THE TMii/TULR
750 4173120 100963 BM1 AGA!IN ;RE=TAY BOOT IF THERE WAS AN ERROR
@ 751 173122 200417 BR CMNSGO ;BRANCH TO COMMON READ CODE IF NO ERRORS
;sz
53
PY 754 .SBTT. THIS 1§ THE STANT oF TWE TC11/Ty%6 BOOT STRAP (DECTAPE, TC11G)
755 JCCMMAND REGIJTER ADORESS 1§ 3177342
756
& 757 173124 330211 TV56:  NMOV R2.(R}) :.,oao 2ulr NUMBER INTO C,.$.R,
758 173126 %2311 8IS (R3)e, (R1) ;ON* REWIND COMMAND INTO C,S.R,
759 173130 209713 18t TST (R1) ;$EE 17 CRROR BIT 18 SCY
o 760 173132 100376 Py 13 ;MALT UNTIL 01T 39 OF C.S.,R, IS SET
761 173134 229761 177776 ST e2(RY) ;18 THE ERROR *END ZONL'
762 173140 100153 8PL AGAIN ;BRANCH IF NOT *END ZONE*
® 763 173142 2310211 MOV lz.mst ;RE=LOAD DRIVE NUMBER AND CLEAR REVERSE 91Y
764 173144 200406 HA CHMNSG ;ORANCH TO COMMON READ CODE
765 ,
& 766
767 ,8BTTL THIS IS THE START oF THE Rx11/RAk@5 B00T STRAP (DECPACK DISx CARTRIQGE, MxileD)
768 JCOMMAND REGISTER ADDRESS 1§ 177494
769
@ 770 173146 272227 000905 RKES:  ASH 99,82 sWEFT SHIFT UNIT NUMBER 9 PLAGES
771 173152 210261 000008 MOV R2,6(NY) iLOAD UNIT NUMBER INTO DEVICE
@ 772 173156 009401 BR CMNSGY ;ORANCH TQ COMMON READ CODE
444
o 775 JSBTTL THIS 1S THE START OF THE RP11/RPE3 BOOT STRAP (DISk PACK, RP11=C)
776 JICOMMAND REGIJTER ADDRESS I3 176714
777
a 778 1733160 210213 RPE3: MOV R2.(R}) i 0AD THE UNIT NUMBER INTO THE COMMAND REG,
779
780 ,SBTTL THIS IS THE SIART OF THE COMMON READ CODE
781
o 782 173162 ¢12761 177920 PEEPE2 CMNSGO! MOV #e512,,2(RY) ;L0AD WORD CQUNT OF 513 WORDS
783 173170 111311 MOVE (R3),(RY) ;LOAD RECAD FUNCTION INTO C.S.R,
PY 784 173172 10297131 183 TSTH (R1) ;SEE IF PUNCTION 1S COMPLETE
785 173174 100376 BPL 13 sWALY UNTIL OIT @7 OF C,.S.R, I8 SCY
786 173176 209711 TSY (R1) ;WERE THERE ANY CRRORS ON THE TRANSFER
P 787 173200 100007 BPL 29 ;17 N0 ERRORS BRANCH TO SEC, B0OOT
788 173202 022704 000012 CHP #32,R¢ ;18 THIS THE RN79/TUL6?
o
()




=
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DEKBHA,.P1Y

789
799
791
792
793
794
795
796
797
798
799
-T] )
LT3
802
823
8p4
825
8g6
897
épe
8p9
810
811
812
813
814
815
816
817
818
819
820
821
822
823
824
825
826
827
828
829
830
831
832
833
834
835
836
837
838
839
840
841
842

173206
173210
173216
173229

173222

173224
173226

173230
173232
173236
173242
173259
173252
173254
173260
173262
173264
173279
173272
173309
173302
173306
173310
173314

173316
173322
173324
173332
173336

173349
173344

173359
173356

THIS IS THE START OF THE COMMON READ COUE

MACY11 27(837)

17°JUN=73  10:04 PAGE 1y

;ORANCH IF NOT TQ TRY AGAJN

WAy ERROR A FRAME COUNT ERROR?
;ORANCH [F NOT TO TRY AGAIN

;CLEAR COMMAND REGISTER THIS WILL STOP
;THE DECTAPE MOTION IF DEVICE WAS Tusg
;START SCCONDARY BOOT AT VIRTUAL ZERD

iVECTOR Tg THE START oF 49301 BQOTSTRAP
;PROCESSOR STATUS TO ASSUME AT BOOT TIME

THIS 13 THE START OF THE RM7B/TYL6 BOOT STRAP (MAGNETIC TAPE SYSTEw, TWYl6)

JCOMMAND REGIJTER ADDRESS 1§ 172449

;COPY UNIT NYMBER INTO R2

i'OR’ 899 BP] g FORMAT, WITH SLAVE NUMBER
;LOAD UNIT NUMBER

i 1S THE MEDIYM ON LINE

iWALY FOR BIY 12 OF DRIVE STATUS REG
; ISSUE REWIND COMMAND

;18 DRIVE READY 9IT SEY YET?

iWALY FOR DRIVE READY BIY

i ISSUE ORIVE CLEAR COMMAND

;1S DRIVE READY 9IT SET?

iNALY UNTIL DIT 97 IS SETY

;SCT SKIP COUNT TO g RECORD

; ISSUE SPACE FORWARD COMMAND

iMAJ THE DRIVE FINISHED THE SPACE?
;WALY UNTIL DIT 97 IS SETY

;LOAD UPPER ¢ BITS OF BUS ADORESS
;G0 JOIN COMMON RM79 CODE

THIS IS THE START oF TWE RM79/RPE4 BOOT STRAP (DISK PACK, RNPE4)

JICOMMAND REGIYTER ADDRESS 1§ 176790

sSELECTY UNIT NUMBER TQ B0OT FROM
i ISSUE READ<IN PRESET COMMAND
;SET FMT22 ¢ ECC INMIDIY B1T1S
iLOAD UPPER ¢ BITS OF BUS ADDRESS
;60 JOIN Y~E COMMON RM79 CODE

THIS IS THE START oF THE RN79/RS84 B00T STRAP (FIXED MEAD DISK, RNS®4)

JCOMMAND REGIYTER ADODRESS 1§ 172940

201130 BNE A’AIN

022761 C01000 POPR1LS Cup #FCE,14(R1)

001124 BNE AGAIN

209011 4 1 CLR (R1)

203007 CLR PC

165000 JHORD 105000

20034p +WORD 20034y
S8TTL

010902 Ty1é! MOV RO, R2

292702 201300 oS sPP13¥0,R2

210261 0o0P032 MOV R2,32¢(R}Y)

232761 0310000 pQPPPLI2 18! alY #MOL,12(RY)

901774 [ 1) 13

112314 MOVE (R3)+,(R1)

10576y 200012 28! TSTH 12(RY)

100375 8Py 25

112311 MOVE (R3)e,(R1)

109761 coP012 38 TSTH 12(R1)

100375 BPL 33

212761 177777 poPRRS oV #el,6(R))

112311 MOVE (R3)+,(R1)

109761 000012 a8 7878 13(RY)

10037% BPL 4%

011661 0pO0D34 MOV (9P), J4¢RY)

co0e1d B8R CHMNSRH
o"TTL

110061 000010 RPO4: MOVE RP,10(RY)

112311 MOVS (R3)e,(N1)

12761 0J140020 P0OP32 MOV l“l.lol!(ll)

211661 Q20059 MOV (3P),90¢R})

020404 B8R CMNSRH
o"TYL

110061 000010 R§04: MOVve RO, 10(RY)

211661 0DPP30 MOV (9P),38(RY)
o"'YL

016161 000010 090016 CwNSRH! HaV $a¢ﬂ830$0(l8!

200704 8 CANSGO

iL0AD THE DRIVE NUMBER Tp BgQOTY ann
sL0AD UPPER ¢ BITS OF BUS ADDRES

THIS IS THE START oF THE COmMON RM=70 CODE

sTUNN OFF ANY ACTIVE ATTENTION FLAGS
iORANCH TO COMMON READ CODE




r

PDP=11/72 DIAGNOSTIC/B00TSTRAP (M93P1-YC) PATTERN
THIS IS THE START OF THE COMMON RHe72 CODE

DEKBHA.P11

843
844
845
846
847
848
849
850
851
852
853
854
855
856
857
858
859
860
861
862
863
864
865
866
867
868
869
e7e
871
872
873
874
875
876
877
878
879
L)
a1
882
883
884
885

173360
173364
173366
173370
173374
173376
173400
173404
173426
173419
173416
173420
173424
173426
173439
173434
173436
173449
173444
173446
173450

173452
173454
173456
173460
173462
173464
173466

173470
173472

042720
eol14py
205203
132711
01778
111311
012702
109711
100376
112761
277206
232711
20177%
100420
112711
109711
100376
116122
199702
100372
oese07

pPo0RY
020137

200949

Jaseel
100040

na00a3

1639350

MACYil 27(037)
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SBTTL THIS IS THE START OF THE RX11/RX31 BOOT STRAP (FLOPPY DISK)
JCOMMAND WREGIYTER ADDRESS 1§ 177478

RXO1:

1§

48

8877
FYTDEV!

AGAINS

8Ic
8EQ
INC
8iTe
BED
MOVE
MOV
878
P
Move
s08
81y
8EQ
BM]
MOVe
7879
arL
MOVE
TS89
oPL
CLR

THIS 19

" WBRo
+HORD
«WORD
+WORD
+WORD
+WORD

RESEY
JHP

#9.R2
19

R3
l:.t(l‘l
i

(R3),(RY)
#2,R2
(R1)

2%
#001,2(N1)
Rg.28%
2300040, (RY)
38

AQAIN

03, (RY)
(L)

43
2(R1),(N2)e
n3

43
4

iMAKE SURE UNIT NUMBER IS ZERO OR ONE
;SXIP NEXT INST [F UNIT NUMBER 1S ZERO
iPOINT TO UNIT ONE'S READ COMMAND

;18 THE "DONE™ 91T SET?

iNALY UNTIL THE DONE 91T 1S SEY

;LOAD THE READ COMMAND

;LOAD LOOP COUNT INTO R2

;1S THE "TR" gIT SET?

sMALY UNTIL 01T 97 OF RXCS |8 SEY
iLOAD SECTOR NUMBER OR TRACK ADDRESS
;LO0P BACK TD LOAD SECYOR NUMBPER
;CHECK FOR "ERROR®™ OR "DONE"

sWNALY UNTIL DLIT 19 OR BIT 99 OF RXCS 1S SEY
iBRANCH YO TRY AGAIN IF ERROR

;LOAD "EMPTY BUFFER™ COMMAND INTOD RXCS
18 ‘TR BIT SET?

;WALY UNTIL BIT 7 OF RXCS 1S SEY
iSTORE OATA (R2 STARTS AT 9 & GOES Y0 177)
;18 91T 97 OF MEMORY ADDRESS SET?
;ORANCH IF NOT 120 BYTES YETY

iSTART SCCONDARY 9QOT AT VIRTUAL #ERO

THE START RESERVED ZoR A FUTYRE DEVICE

e8TSTZ4

i THERE 38 ,0 SooT YEY

sREJERVED FOR FUTURE G00T EXPANSION
;REFERVED FOR FUTURE BOOT EXPANSION
iRCICAVED FOR FUTURE BOOT EXPANS]ION
;RESCRVED FOR FUTURE BO0T CXPANSION
;RESEARVED FOR FUTYRE BOOT EXPANSION
;REFERVED FOR FUTURE S00T EXPANSION

:cbcaa THE uonho APTER CRROR
;GO SETUP MEMORY MANAGEMENT AND TESY
iMAIN MEMORY AND THE CACHE AGAIN,




POP=11/72 DIAGNOSY
DEKBHA,P11

8es
887
(11}
889
%0
891
892
893
894
895
896
897
ave
899
920
921
%02
923
9e4
925
926
Y07
928
929
910

173476
173%00
173%01

173522
173504
173504

173%0%
173%026
173%07
173510

173511
173512

173913
173514

173%19%
173916

mis'!

260017
o1
203

204003
005
007
(2%
031
071

21
073

007
127

OOTSTRAP (M9P301YC) PATTERN
$ THE START RLSERVED FOR A FUTURE DEVIC

n’.YTL
TUi0S8!

TYS6s!
RKOSS:
RPB3S!

Tyles!

RpO4S:
RS04s?

RXO1S:

FUTDES:

w cvte 27(097) 17=YUN=73 10104 PpGE 1Y

FUNCTION GODEY FOR THE ALy OF TWE DEVICES

+HORD
+OYTE
+BYTE

+WORD
JBYTE

+BYTE
+BYTE
+BYTE
TBYTE

BYTE
JOYTE

+BYTE
«OYTE

+BYTE
«WORD

sgo01/
211
o3
004009
e0s
09?7
211
i
871

231
071

(] 24
17

iREWIND l(h!'T(D ORIVE AND SET 800 #rl
;SPACE FORNWARD COMMAND FOR Tuge

;READ COMMAND FOR Tyip

;QEARCH FoRr BLOCK §, REVERSE DIRECTION

;READ COMMAND FOR Ty3e, mKp3, RPEJ

iREwIND SELECTED DmivyE
3 nxvg LEAR COMMAND
;$PAL ORWARD

READ FORWARD

;READ<IN PREQEY
;READ COMMAND FOR RPp4 ¢ RSpe

iREAD SECTOR CommAND Fomr ORIVE 2Emp
;READ SECTOR CCMMAND FOR DRIVE ONC

;SPACE FOR FUTURE OEVICE COommAND
i§PACE FOR MORE COMMANDS




POP=11/72 DIAGNOSTIC/BOOTSTRAP (MY3W1=YC) PATTERY MACYLL 27(697) 17«JUNe73 12:24 PAGE 22
DEXBHA.P11 FUNCTION CODES FOR THE ALL OF THE JEVICLS
911
9.2 ,SB8TTL COMMAND AND STATUS REGISTER ADOWESS TABLE
913
9.4 173%20 172522 CSRPTR: ,WQRD  172%22 ;THIS IS THE C,.S,R, ADDRESS FOR TU1D
915 173522 177342 JWORD 1773542 :TM]S 1S THL C,S,R, ADDRESS FOR THE TUS®
916 173524 177424 +WORD 177424 ;THIS 1S THE C,S,R, ADDRESS FOR THE RK®S
917 173526 176714 «WORD 176714 ;THIS IS THE C,S,R, ADDRESS FOR THE RPEJ
918 173530 29000 JHWORD 2 ;THIS 1S THEL C.S,R, ADDRESS OF A FUTURE DEVICE
9.9 173532 172442 JWORD 17244y ;THIS IS THE C,S,R, ADDRESS FOR THE RHM7P/TULS
920 1735371 176700 +WORD  17670¢ ;THIS IS THE C,S,R, ADDRESS FOR THE RH7p/RPpe
921 173536 172042 JHORD 172249 ;iTHIS 1S TWE C,S5,R, ADDRESS FOR THE RM7B/RSp4
922 173542 177172 «WORD 177179 ;THIS 1S THE C,5,R, ADDRESS FOR RX11/RXP3
923
924 .SBTTL FUNCTION POINTER TABLE
925
926 173542 173476 CMOPTR: ,WORD  TY1P$ iPOINTER TO FUNCTIQON TABLE FOR TWE TUL2
927 173%44 173502 JHORD  TUSes iPOINTER TO FUNCTION TABLE FOR TWE TUSSE
928 173546 173504 JHORD  RKDSS iPOINTER YO FUNCTION TABLE FOR THE WK@S
929 173550 173504 MORD RP2SS ;POINTER TO FUNCTION TABLE FOR TWE KPP3
930 173552 173918 «NORD  FUTOES iPOINTER TO FUNCTION TABLE FOR A FUTURE DEVICE
931 173554 173509 JWORD  Tuies iPOINTER TO PUNCTION TABLE FOR THE RH7P/TY3e
932 173556 173511 L WORD  RPp4s iPOINTER TO FUNCTION TABLE FOR THE RH7p/RPp4
933 173562 173%12 JWORD  RSp4s ;POINTER YO FUNCTION TABLE FOR TWE RH7B/RSPe
934 173562 173513 [WORD  RX21$ ;POINTER TO PUNCTION TABLE FOR THE RXP1
935
936 ,SBTTL STARTING ADURESS TABLE
937
938 173564 173070 ADDRS! ,WpRD  Tyi1p@ iSTARTING AUDRESS FOR THE Twil/Tyid
939 173%66 173124 LWORD  TySe ;STARTING ADORESS FOR THE TC11/TU%6
94p 173570 173146 LWORD  RKDY ;STARTING ADDRESS FOR THE RK11/Rxpg%
941 173572 1731602 LWORD RPDS iSTARTING AUDRESS FOR THE RPL1/RPP3
942 173974 173452 LHORD  FYTOEV ;STARTING ADDQRESS FOR A FUTURE DEVICE
943 173576 173238 JNORD  TUie ;STARTING ADDRESS FQR THE RW79/TULG
944 173602 173316 JMORD  RPD4 iSTARTING ADDRESS FOR THE RH79/RPP4
945 173602 173347 LHORD  R§D4 ;STARTING ADORESS POR THE RM7P/RSP4
946 173624 173362 LNORD RX2}1 ;STARTING ADDRESS FOR THE RX11/RXP1
947




POP=11/7) DIAGNOSTIC/BOOTSTRAP (M93P1-YC) PATTERN MACY11 27(897) 17=JUNe73 19104 PAGE 2%
DEKBHA,P11 STARTING ADDRESS TABLE
948
949 «SBTTL CACHE MEMORY UIAGNOSTIC TESTS
959
951 FVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVYYVVVVVVVVVVVYVVV VYV VYV VYV YVV VYV VYV VY
952 FVVYVVVVVVVVVVVVVVVVVVVYVVVVVVVVVVVVVVVVYVVVVVVVY VYV VVVYVVVYVYVVY VYV VY VY
953 je
954 e THE fgtLoulNB THQ TESTS ARE CACME MEMQRY TESTS, IF EITHER oFf
955 i THEM FAILS TO RUN SUCCESSFULLY THEY WILL COME YO A WALT
956 ;e IN THE M9301 NOM, IF YOU OESIRE TO TRY TO BOOT YOUR SYSTEM, OR
957 je DIAGNOSTIC ANYWAY, YOU CAN PRESS "CONTINUE™ AND THE PROGRAM
958 e WILL FORCE MIYSES IN BOTW GROUPS OF THE CACME AND GO 70 THE
959 je B00T STRAP THAT HAS BEEN SELECTED,
960 je
901 ]0000"'009'90"9"!"0'090"0000'000"000"0'000'0’0"0'0000'090000'00’
962 I AR AR AR AR R A R A A L A A A A R R R R R R XA R L
963
964 173606 « 8 BASE2 + 606
965
’65 jlegssccse D....ll.........0000000.00.00...DQ.0.0.0.0.0.0..000..0..0.0.00
:n S8TTL TEST20 TEST CAGCME QATA MEMQRY
68 je :
969 je THIS TESY WILL CHECK THE DATA MEMgRY IN THE CACHE, FIRST Gmoup
970 je @ AND THEN GROUP 3, 1T LOAQS #52925 INTO AN ADORESS COMPLEMENTS
971 je IT THICE AND TWEN READS THE DATA, THEN !T CHECKS TO INSURE THAT
972 e THE DATA WAS A MIT, THEN THE SEQUENCE IS REPEATED ON THE SAME
973 je ADDRESS WITH 129252 AS THE DATA, ALL CACHE MEMORY DATA LOCATIONS
974 L ARE TESTED IN THIS way,
975 ) IF EITHER GROYP FAILS AND THE OPECRATOR PRESSES CONTINUE TNE
:73 je PROGRAM WILL [RY TO B0OT WITW THE CACHE DISABLED, \
7 i
978 je THE REGISTERS ARE INITIALIEED AS FoLLQWS FoR THIS TEST!
979 je RD & 1900 (ADURESS) R1 » 2 (COUNT), R2 = 31000 (COUNT)
980 D R3 = 1000 (COUNT), Ra » 125292 (PATTEZRN) RS s 377746 (CONTROL REG)
:az je SP = 172374 (FLAG OF ZERD PYSHED ON STACK)
82 P e
983 ] 10000000000000000000000000000000000000000000000000000000000000000000000
984 173606 TST261
985 173606 212704 129252 nsv 0#125292,R¢ iSET UP R4 FoR THIS TEST
986 4173612 012715 200030 MOV OGRPE, (KS) ;FORCE REPLACE GROUP 9 AND FORCE MISS GROYP 3
987 173616 210302 b8 1 MOV Ry.R2 +SET COYUNT TO CONTENTS OF RJ
988 173620 010200 MOV R2, RO ;SET lfnlvln: ADORESS INTO Rp
989 173622 12791 000002 28! MOV 03, Ry iUSE 2 PATTERNS [N DATA MEMORY
999 173626 209104 3% COM 3 ;COMPLEMENT DATA [N Re
991 173639 210410 MOV R4, (R¥) iWRITE THE TCST PATTERN
992 173632 209110 COM (Rp) ;OOYBLE COMPLEMENT DATA AND
993 4173634 22%110 COM (RD) iMAKE SURE DATA IS IN THE CACME
994 173636 221004 cHP (RP), N4 iGOMPARE DATA & SET BIT 9§ IN HIT/MISS REG,
995 173640 0201401 BEQ 1] ORANCH IF DATA MATCHES
996 173642 220000 HALTY iOATA DION'T MATCH RP » ADDRESS
997 4173644 06037 177752 581 ROR 09177792 iMAS THE LAST MEMORY RCFERENGE A WIT?
998 173650 123402 8cs 43 ;BRANCH IF YLS
999 173652 000000 HALT sCAGHE FAILED TO WIT Rg = ADDRESS
1000 173654 200444 [ 1] B00TM|SS sABORT RESY OF TEST IF "CONTINVE"™ Put!’tn
1901 173656 277115 (1§  [+] ] R3.38 :G0 BACK ONE TIME TO TRY COMPLEMENTY DATA




POPe11/702 DIAGNOSE;C;IOOTSTHAP (M93P1=YC) PATTERN

DEKBHA.,

iee2
i3
1004
105
le06
ie07
iges
ip09
ig10
iPil
iRi2
1013
i014
1915
1016
ie17
ie18
i919
ig20
1921
1022
1223
ig24
ip25
1026
1227
1028
1029
ie30
1231
iP32
i033
1034
ig3s
1036
1037
1238
1939
1040
1041
1042
ip43
1044
1045
1046
1047
ip48
1049
1059
1951
1052
1953
1054
1055

11

173660
173662
173664
173670
173672

173674
173674
173700
173702
173704
173706
173710
173714
173729
173722
173724
173726
173730

173732
173734
173736
173742
173744
173746
173759
173752

173754
173756
173760

gos720
277221
012715
25116
221351

212702
2103002
010204
010020
277402
912716
212704
210300
210204
03119
209110
o20020

01401
opeRee
006037
103402
el UL
2004097
P77413
011615

009016
277120
000404

TEST CACHE DATA MEMORY

000044

267420

177752

TST
$08
MOV
COM
BNE

MACY1l 27(g87)

(RD)e
RZ.28
#GRPL, (N3)
($P)

13

17°JUNe78 10104 PAGE 22

;MOVE YO NEXT ADDRESS

;ORANCH IF NOT OoNE

;FORCE REPLACE GROUP 1 AND FORCE MISS GROYFP »
;COMPLEMENT THE CYCLE FLAG

:L00P IF NOT DONE

j10000000000000000000000000000000000000000000000000000000000000000000000

je
.8
je
je
je
je
)
ie
e
je
Je
e
je
je
je
i e
ie

«S8TTL TEST2/

TEST VIRTYAL 28K WITHW CACHE N

THIS TESTY CHECKS VIRTUAL "IH?RY FRO™ 021900 THRY 157776

TO INSURE THAT YOU CAN GET M
IT STARTS WITH GROYP 3
FINALLY CHECKE MEMORY WITH vofu GROUPS ENABLED,

MEMORY,

TS ALL THE WAY UP TWMROUGH MAIN
ENABLED, THWEN TESTS GROUP 9, AND
IF ANY OF

THE THREE PASYLS FAIL THE TEST WILL MALT AT "CONT ¢ 2%, THEN
IF THE OPERATUR PRESSES "CONTINVE™, THE PROGRAM WILL rnv T0
BOOT WITH THE CACHE DISABLED,

UPQN ENTRY THE ﬂEGl’YCl' WiILL BE SET yUr AS faLL ows!

RO * PP10P0 (ADORESS).

Ry & 3 (PASS COUNT),

2 » 07400 (MEMORY COUNTER),

R3S = 1990 (FINST ADORESS), R4 = §7499 (MEMORY COUNTER),
RS = 177746 (GONTROL REG,), SP s 3172374 (POINTING TO COD( FOR CONTROL REG)

UPON CoMPLETI
201008 THRU 1

37790

THIS TYEST MAIN MEMgRY 'l? VIRTUAL ADDRESS
WILL CONTAIN 1IT7S O'N VIRTUA

L ADDRESS,

T8T271

18!

MoV
MOV
MOV
MOV
308
MOV
MOV
MOV
MOV
COM
CcoM
CHpP

8EQ
HALTY
ROR
BCcsS
HALT
AR
308
MOV

CLR
s08
8R

#07400,R2
R3. R0
R3. R4
RO, (RP)e

LITE Y
3!"0!8')

i.ll
R2. R4
(Re)

(RD)
RO, (RP)e

09177792
4y

BOOTMSS
R4,38
($P), (RY)

(3P)
Ry, 28
JYmP

:gogut STORAGE (20K « 1000 OYTLS)
H ST ADORESS 1S 1809 OCTAL
;SETUP COUNTER
sFILL MEMORY WITH ADODRESSES
:LO00P UNTIL DONE
:§OA0 CODE TO FORCE cnouv ® ONTO STACK

ET PASS COUNT TO THREE
:r:nsr ADDRESS
;COYUNTER
;D0YBLE COMPLEMENT DATA AND
iMAKE SURE 1T IS IN THE CACHME,
.connaa: DATA, AND SET BIT » 1n HIT/H]SS RCG

§'° (/] nr T0 NEXYT ADDRESS

BRANCH IF DATA MATCHES

;DATA DIDON'T MATCH RP » ADDRESS ¢ 2
sWA§ THE LAST MEMORY REFERENCE A MWIT?
;ORANCH IF YES
iNIT FAILED YO OCCUR RO = ADORESS + 2
;ADORT RESTY OF TEST IF "CONTINUE"™ PRESSED
;LOOP UNTIL DONE
iFORCE M]ISS QGRPL ON PASS 2. FULLY
;ENABLE CACHE ON PASS THREE,
iGET READY TO FULLY ENABLE CACHE ON PASS 3
;RUN THREE PASSES THRYU TMIS TEST
;GO YO B00T STRAP COODE

| &




1056
1057
1958
1859
ipe0
1061
1062
1063
1064
1065

DEKBHA.P11

173762
173764
173766
173766
173772

173774

TEST27?

212715
009726

o137

(W11 J° b

200014

173000

PDP=11/73 DIAGNOSTIC/BOOTSTRAP (MP3P1-YC) PATTERN
TEST VIRTUAL 28K WITH CACHE ON

CONT:  HWALT
cHP
B800TMISS!
MOV
JUMP:  TST
JMP
+END

MACY11 27(e%7)

(SP)+, (SP)e

#MISS, (RS)
(SP)e

#8800

17=JUN=73 1P:04 PAGE 23

iSTOP MERE IF THERE IS A CACHE ERROW
;ADJUST STACK POINTER AFTER ABORT

;FOMCE MISSES IN BOTH GROUPS OF CACHE
;POINT TO UPPER SIX BITS OF BUS ADDRESS
;THAT DATA 18 IN ADORESS 1772376 (KOPAR7)
;GO TO BOOT BTRAP ENTRY POINT




ADDRS
AGAIN
BASE:
BASE2
gooT
BO0OTM]
CMDPTR
CMNSGO
CMNSRH
CONT
CSRPTR
CISPLA
FCE
FUTDEV
FUTDES
GRPE
GRPL
INDMAP
JUMP
KDPARD
KDPAR?
KIPARD
K1PAR?
K1PDRD
KI1PDR?
MAPL2
M1SS
MMRD
MMR3
MOL

N

DEKBHA,P11

173564
1734792
1650020
173900
173p00
173766
173542
173162
173350
173762
173520
177979
oPipoQ
173452
173519
200030
o0PP44
165120
173772
172360
172376
172349
172356
172300
172316
170208
200014
177572
172516
210000
200003

PAEH, T 163776

PC sx200007
RKOS 173146
RK058  173%04
RPDJ3 173160
RPO3S 173504
RPD4 173316
RPR4s 173511
RS04 173340
RSO4s 173512
RX01 173360
RXDO1S 173513
R2 =X000000

733
7%0
is
i
7058
1009
732

9388
762
116
704

1062

1047
v208
704
(F1

931
250
51
620
62%
8ve
118
170
240
323
Ve

Sve

6794
358¢
Y4p
928
ey
vz
944
V32
945
933
946
934
244
e
618e
723e

PDP=11/70 DIAGNOSTIC/BO0TSTRAP (M93P1-vC) PATTERN
CROSS REFERENCE TABLE

789
964
1058

772
841

1034

2710
10%9

119
180
256
324
395
493
6290

397
301
620
724

791

7020

124
109¢
297
325
405
9160
630

719

Jop
202
6210
72080

861

842

618

129
190
258
339
4200
S17
631

7940

497
504
655
729

MACY11l 27(e37)

LR

138
194
209
3420
421
518
b2

410
906
0360
a3

134
292
2768
343
422
529
11

4130
se?
603e
02s

136
209
277
344
434
Seads
9e?

414
T
6oy
(+1]

17eyyNe78 10:04 PAGE 24

1400
210
270
355
510
345
%0

4360
331
662

848

147
a3
209
367¢
92
546
3

148
220
Jo0e
Jos
453
954

10080

440
335
6e?
93¢

158
227¢
I
3oy
403
9750
1009

44
(11X}
70
"Wae

168e
220
392
380
7%
976
1010

49% 9
épde
7460
930



POP=11/72 DIAGNOSTIC/BOOTSTRAP (M9301=YC) PATTERN MACY11 27(837) 17«JUNe73 19104 PAGE 29

DEKBHA,P11 CROSS REFERENCE TASLE
§y4 1002 1030e 1932e 1036e 1038e 1039 1049

R =X200001 2440 249 251 295 337 360e 301 382 383 386 389 4110 042
416 437 4410 442¢ 4460 465¢ 407 474 473e 47%e 4v6e 911 932¢
S40e 007e 6100 619e 623e 661 662 667 069 o7e 709 7310 73%
7410 743 745 746 747 7a9 757 758 799 761 763¢ 7710 778
702 783e 784 786 770 792« 8p%e 8046 8908 L] L 811e o112 84140
815e 816 818e 825e 826e 827e 828 839 836 841 851 853e (1)
857e 859 862e 863 869 909«  1001e 1039 1052¢

R2 =X020022 2450 246 438e 4430 333 234 339 396 398 999%e 690 (1 L) 6%
616 621 644 652 654 659 673¢ 72% 730 739 757 763 770e
:;1 ‘:;: 803e 804 aps 8540 830 869 866 987 %88 1003 102%
1031 :

R3 =XC00003 2460 247 2920 2930 2940 29% 3160 317 318¢ 617¢ 620 022e 53¢
655 [ 1.1] 7320 7431 746 758 793 (I} 011 8195 826 LTS (T}
987 1030 1036

rRé "X200004 247 248 3150 316 303 498 a9 Spe 0540 658¢ 65%e (111} 14 L
725e 7260 727 731 732 733 Tus 8% 99p¢ vy LET) 1931 1033e
1037 1048

RS *%000009 2480 249 317 386 3880 309 a7 Se2 LY 'T1) 650e 0510 206
10040 1949 10%39%.

sp =x200006 13%e 160 102 242¢ 243 957 S0 S63e 366e 567 6440 7% 08
828 836 1005 1234e 1049 1051 10597 1009

START 173914 705 7168

SWR = 177372 19 Sye 716

TSTL 16%p00 125#

TSTi0 163134 293 2708

TST1.i 163146 273 t 31T

TST12 169166 297 3148

TST13 169204 320 3368

TSTi4 165214 339 356

TST1S 169236 J64 3010

TSTi6 169260 392 apos

TST17 169312 417 435

TsT2 165004 126 1379

TST22 169346 440 404y

TST21 169374 476 evay

TST22 169459 512 3300

TST23 169476 3559

TST24 165552 5958 (1T

TST25 169662 601 6438

TST26 173606 678 vo4s

TS§T27 173674 10209

TST3 165020 143 15%

TST4 169036 165 181

TSTS 169952 186 201

TST6 169066 206 2210

TSY7 169076 224 2419

TUR = pgeeenl i 709

TViD 173079 7399 038

TULDS 173476 (I1T] v2¢

TYig2 173074 711 7410

TULé 173230 093 943

TUL6S 173%09 ev7e !Q‘

TUSé 173324 7978 ¥3




PDP=11/792 DIAGNOSTIC/BOOTSTRAP (Mg301-YC) PATTERN MACY11 27(837) 17°JUN=73 10:04 PAGE 26
DExBHA.P11 CROSS REFERENCE TABLE
TUS6S  173%22 avie 2?7
, WAIT 173002 7099 710 740
I STN = zoeelp 1e 117 1269 129 1389 143 146 160¢ 169 160 1829 106 109
! 2028 200 209 2229 224 227 2420 2%3 2%6 2710 273 276 2910
i 297 Jee 315 320 323 3370 339 342 357s 364 367 seze 39
393 w7 447 420 4369 448 1 4099 478 479 4959 912 916
S31e 944 556s 875 Sveéw 601 629 644y 966 ve5s 1008 1029s
. s 174020 1169 Toas Ghaa




o
POP=11/72 ouGNOSﬂCIIDOT!TMP (M9301-YC) PATTERN MACY11 27(897) 17eyyNe73 10:04 PAGE 27
& DEKBHA.P11 CROSS REFERENCE TABLE
COMMEN i 77 100 (1} 951
o ENOCOM 19 96 112 To0 961
M§G1 117¢ 119
MSG12 295640 2%8
£ MSG11 2768 278
MSG12 Jone 302
MSG13 3238 329
“ M§G1l4 3420 344
MSG1S 3678 369
MSG16 3938 393
o MSG1? 4200 422
MSG2 1299 131
M8G22 4518 453
f MS$G21 4799 481
“§G22 3168 918
MSG23 %44 S40
® MSG24 3758 877
MSG2S 6298 631
MSG26 %668 968
® MSG27 i008s 1012
MSG3 1468 140
MSG4 1688 179
® MSGCS 1690 191
MSGo 2099 211
MSG? 2279 229
= NXTTST i 117 129 140 168 1089 209 227 256 276 Jpe 323 342 307 393
@22 451 479 516 544 575 629 %6 1008
sKip 10 126 143 169 106 206 224 293 2’3 27 J20 330 Jod v a7
o 448 476 %12 (1}
STARS i 117 124 129 136 146 198 108 182 109 90 200 220 W@ 242
256 269 276 209 300 313 323 33% 342 359 367 300 393 L]} 420
) 434 45 463 a7y 493 916 529 944 554 573 994 629 642 ve8 3
1008 1027
SENXT 10 117 129 140 168 109 209 227 2% 276 3ge 323 342 Jo7 393
o 420 451 479 916 544 975 629 (1) 1008
$$SKIP 10 126 143 109 186 r{ [ 224 293 273 vy J20 330 304 Ive 47
448 476 %12 (12}
Le]
3
o
@
[
&
i
0o




PDP=11/72 DIAGNOSTIC/BOOTSTRAP (MP301-YC) PATTERN MACY11 27(857) 17«JUNe73 10:04 PAGE 28

DEKBHA,.P11 CROSS REFERENCE TABLE ’

ApC 382 440 442

ADD 292 293 317 361 440 (124 622

ASH 465 473 599 816 726 770

ASL 441

ASR 439 723

BCC 272

8cS 296 owg 1045

BEQ 162 293 3v2 a7 476 336 Se1 (1 3% 603 674 710 897 849 52 L1T)
995 1042

8GE 163 3a¢ Jo3

8GT 164 224 302 387 4408

8Hl 142 109 a0l

B41S 184

8i1cC 362 602 735 728 848

BlS 316 741 798 894

8y 386 709 806 (11

8!8 851

BLE 165 223 297 304 447

8LO 319

BLOS 143 206 338 358

BLY 205 292 273 339

B9 140 469 752 [ T3

8\E 186 384 419 L I'T) 593 LT L] g8 %10 vy 717 789 791 1006

BPL 161 428 744 748 760 762 7089 787 810 813 817 8%6 LE) (TY4

B8R 126 912 705 713 740 751 764 772 839 [ F1) 042 1000 1947 1093

svC 183

8vs 141

CLR 139 411 366 017 649 677 7v2 7v4 808 1054

cLZ 222

cuP 383 499 235 L 1]} 662 679 708 LAl 94 1043 1097

CMPB %22 S04 Se7 %09

coM 254 397 308 “w? sgn 069 992 2 9vS 1009 1830 1930

COMB 701 %06

DEC 160 33?7

WALT 127 44 166 187 297 22% 2%4 274 2ve 32 349 399 309 vy o
418 849 479 477 513 837 599 962 503 5o 974 XY 672 o7y B74
996 999 1043 1040 10%6

InC 293 318 412 437 475 626 8%0

JMP 570 678 733 Bu¢ 1062

JSR 958

MOV 242 243 244 249 246 247 248 249 436 430 493 490 490 931 932
233 334 537 %63 567 896 598 (1 1] 69?7 6p0 11 6180 619 628 [ }})
2% 644 648 ([ }] ) 691 6352 693 8%4 653 656 59 (17} 60}y 0e? (31}
719 724 729 731 732 739 749 797 703 77 778 702 (T} Bgn 814
818 827 828 836 04y 854 985 Y86 7 9y B&9 994 1004 1029 ;lig
1031 1032 1034 1039 1036 1937 31049 1099

uoVB 497 716 746 783 8p8 811 815 2% 026 839 33 857 862 (I }]

RESET 883

ROL 271

ROR 182 319 997 1044

RTY] 968

RTS 964

SEN 204

SEZ 202




PDP=11/72 DIAGNOSTIC/BO0TSTRAP (M93@1eY() PATTERN

DEXKBHA.P1L

soB 410
1052

sus 2%
SWAB 471
TST 4314
TSTB 467
.BYTE 890
OSABL 1
+ENABL 1
+END 1065
LENDC 118
210

324

452

967

JEQUIYV 1
17 117
209

323

451

966

JAFF 117
209

323

451

V66

JA1F 117
180

258

343

452

554

1010

L1ST 1
209

382

629

+MACRD 1
420
NLIST i
209

382

629

+PAGE 1
JREPY 77
S8TTL 118
452

822

JTITLE 13
. WORD 252
916

934

CROSS REFERENCE TABLE

413

389
732
416
743
891

129
221
336
464
984

124
220
338
463
o83
124
220
333
463
983
118
109
269
J44
452
7%
1027
77
222
393
644
117
451
77
222
393
644
21

130
489

722
917
938

443

727
747
L

127
225
340
477
1009

126
224
339
476
1008
126
224
339
476
1000
119
19p
276
355
433
576

Ve
227
497
683
129
479

96
227
497
683

75
102
147
517
839

796
718
939

%11

749
784
(1%

130
220
343
asp
1028

129
227
342
479
1027
129
227
J42
479
1027
124
v
277
307
803
$77

100
242
420
Tee
146
916
100
242
420
7e0
(1h
112
169
sS4
843

v7
919
Yep

759
89
898

13?7
241
3%6
494

136
249
395
493

136
249
355
493

129
200
278
368
479
594

112
236
436
931
168
S44
112
236
436
31
886
683
1%
376
872

875
220
941

610

761
812
(11

144
2%4
365
313

143
293
364
%12

143
253
3Jo4
912

130
209
209
369
48p
(134

117
2N
491
%61
109
875
117
271
451
961
911
798
210
639
887

876
921
942

623

786
816
%00

147
297
308
517

146
256
3687
516

146
2%6
307
516

131
230
302
Rl ] )
403
630

126
276
409
966
20°
629
126
276
4063
966
948
87%
228
602
912

87?7

MACYL11l 27(857)

iep2
55

199
27e
301
930

1%8
209
38p
929

198
209
3o
9229

136
a1
Nl
393
a3
&3l

129
2%
479
3
227
66
129
29
479
0

51
2957
e?
24

a7e
L
944

1002
8e3
03

106
274
3vy
545

109
2’3
vy
Se4

103
273
379
Sed

146
22
302
Ive
936
ss2

138
300
ays
1098
2%
1008
138
A ] )
avs
1098

901
;17

34
936

879
27
948

17=JUN=79 19;0¢

673

169
a”
3ve
559

168
276
v}
354

160
276
v
354

147
227
313
399
517
L)

14
31
516
1029
27¢

144
319
516
1029

301
736
a0

Buy
920
%46

PAGE 29

101
2%
L
376

182
289
bl 4
973

100
209
03
7%

148
220
323
(L)
910
Y

160
323

L2}
Jge

162
323
23

J2¢
754
%?

100}

187
298
410
393

1080
ri 2

a7
394

106
2%

3be

1%
22y
324
420
9’29
(L 1]

168
337
544

160
337
244

a3
767

100°

1003 1033
190 H{ 3
301 314
421 439
op2 030
109 H{T.
300 313
420 e3e
691 02y
109 FEL]
30 313
420 a3
(T] (T34
168 gov
248 2%
329 339
421 22
L XY} 949
3 1000
102 .33
342 }957
356 875
342 307
102 109
342 357
556 979
300 Ive
778 700
LA 120
231 32

e ————

1048

H{ Y
321
44T
(T}

290
Jz2e
448
bag

298
320
440
642

17e
297
342
434
946
100

82
367
%
393
2

367
%6

"1
L

LY



PDP=11/9C DIAGNOSTIC/B00TSTRAP (Mg301-YC) PATTERN
DEKBHA,.P11 CROSS REFERENCE TABLE

ERRQRS DETECTED: @

oDEKBHA,DEKBHA,LIS/SOL/CRFeDEXKBHA,P1]
RUNTIMpt 10 15 2 SgCONDS
CORE USED:! 9K

MACY1l 27(g37)

17°JUN=73 10:04 PAGE 30




