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ABSTRACT

THIS PROGRAM IS THE RO™ DJAGNOSTIC/BOOTSTRAP »ON THE M9331eY(
}T IS MEANT TO BE FOR TME PDP=11/73 ONLY, AND WILL FAIL ON ALL
OTHER PQP-11 PROCESSORS,

THE DIAGNOSTIC PORTION OF TWE PROGRAM WiLL TEST TWE BASIC Cru,
INCLUDING: THL BRANCHWES, THE REGISTERS, ALL AUDMESSING MODE),
AND MOSY OF THE INSTRUCTIONS IN THE POP=31 REFERTOIRE. T wWiLL
THEN SET THE STACK POINTER TO KERNEL D=SPACE P,a,R, 7, CHECK
AND TURN ON, IF REQUESTED, MEMORY MANAGLMENT AND THE UNIBUS waP,
AND CMECK MEMORY FROM VIRTUAL ADDRESS 1v8d TO 137776, AFTEN
MAIN MEMORY HAS BEEN VERIFIED, WITH THE CACHE OFF, THE CACHE
MEMORY WILL BE TESYED YO VERIFY THAT *MIT§" OCCUR PROPER.Y,
THEN MAIN MEMORY WILL BE SCANNED AGAIN TO INSYRL THAT TME CACHE
1S WORKING PROPERLY THRQUGHOUT THE 28K OF MEMQRY TO BE USED IN
THE "B00T" OPERAT]ON,

IF ONE OF THE CACHE MEMORY TESTS FAILS, THE OPENATOR CAN ATTEMPT
TO "800T™ THE SYSTEM ANyyAy By PRESSING "GCONTINUE®, TMIS wWiLL
CAUSE THE PROGRAM TO FORCE "MISSES™ IN 9OTH GNOUPS OF THE CACME
BEFORE GOING TO THE BOOTSTRAP SECTION OF THE PROGRAM,

THE BOOTSTRAP PORTION OF TWg PROGRAM LOOKS AT THE LOWER BYTg OF
THE SylTCH REGISTER TO DETERMINE yHWICH ONE OF 9 DEyICES AND yWICM
DRIVE NUMBER TO ATTEMPY THE "BOOT® FROM, SWITCHES <82 | O8>
SELECY THE DRIVE NUMBER (@ - 7), AND SWITGHES ¢»6 | 03> SELECT

THE DEVICE CODE (3 = 11), IF TWE LOWER BYTL OF THE SWITCH REGISe
TER 1S ZERO, THE PROGRAM WILL READ THE SET OF SWITCHES ON THE
M93P1-YC YO DETERMINE THE OEVICE AND ORIVE NUMBER, THESE SWITCHES
CAN BE SET BY FIELD SERVICE TO SELECT A "DEFAYLT 800T" DEVIGE,

{F THE BOOTSTRAP OPERATION FAILS AS A RESULT UF A NARONWARE ERROR
IN THE PERIPHERAL OLVICE THWE PROGRAM WILL DO A "RESET™ [N$THUCe
TION AND JUMP BACK TO THE TEST THAT SETYS YP AND TURNS ON MEMORY
MANAGEMENT AND TESTS MEMORY, THEN THE PRQGRAM WILL ATTEMPT 1O
"BO0T™ AGAIN,
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STARTING PRQCEOURE

SWITCH SETTINGS

THE LOWER BYTE Of THE SW]TCy REGISTER SHOULD WE SET TO WAVE
THE DRIVE NUMBER (D = 7) [N SWITCHES <@2 ¢ 90>, AND THE DJEV]CE
CODE (1 = 11) IN BMITCHES <po ! P3O,

THE UPPER BYTE OF THE SW|TCW REGISTER SHOYLD Wl SET 1O MaAVE
THE BANK NUMBLR OF TWE 32K BLOCK OF MEMORY TO B USED FOR TwME
BOOTSTRAP OPERATION (@ = 17) IN SWITCHES <13 1| 12>,

TME DEVICE CODES ARE AS FOLLOWS!

1) TMii/TULE MAGNETIC TaAPE, TM11

2) TCL4/7TU%® OLCYAPL, TCl1-0

3) RK131/7RKED DLCPACK DIS CARTRIDCE, AXiie=D

4) RP11/RPO3 DISK PACK, RP11-(

5) RESERVED FOR FUTURE DOEVICE

6) RK73/TYL6 MAGNETYIC TAPE SYSTEM, THULG

7 RH78/RPDS DISK PACK, RNPOD4

<2) RM73/RSD4 FIXED HEAD DISK, RWSP4 (OR HWSD3)
11) RX131/7Rx¥3 DISKETTE

THE MEMORY BLOCKS ARC AS FOLLONS!
o) PHYS]CAL MEMORY 8 « 28k

1) PHYSICAL MEMORY 32K « 69K
2) PHYSICAL MEMORY 64K « 92K
3) PHYSICAL MENURY 90K = 124K
4) PHYSICAL MEMORY 128K « 156K

13)  PHYSICAL MEMORY 256K « 284K
14)  PHYSICAL MEMORY 384K - 412K
15)  PHYSICAL MEMORY 416K = 444K
16) PHYSICAL MEMORY 448K « 476K
17)  PHYSICAL MEMORY 48pK « 528K
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STARTING ADDRESSES
THE NORMAL STARTING ADDRESS FOR THIS PROGRAM S 1777650080,

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

1) SET UP MEMORY MANAGEMENY [F "BOOTING®™ INTU OTHER THAN
THE LOWER 28X OF MEMORY,

2A) IF OEVICE 18 ON mMASSBUS)
SEY STACK POINTER YO A VALID ADDRESS AND LOAD THAT ADDRELSS

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

28) [F DEVICE 1S ON UNIBUSI
SET UP UNIBUS MAP REGISTERS @ THRU o TO MAP TQ SaAME vEuQRY
AS MEMORY MANAGE®ENT,

3) DEPOSIT ADORESS 173820 INTO THWE PC,

4) SET THE DLVICE CODE AND DRIVE NUMBER [N THE LOWER QYTE OF
THE SWITCH REGISTER,

9) PRESS CONTINUE.

EXAMPLES!
A) RPQ4 o= SET STACK POINTER TO 4p@0o
LOAD BOPS2P INTO ADDRESS 4p2¢P
LOAD 173988 INTO THE PC (177/77787)
SET e2P0/8 INTO SWITCWES (RPE4 DONIVE )
PRESS "CONTINUE™

B) RK2Y e« LOAD 173880 [NTO THE PC (17777707)
SET OOPPSP INTO SWITCHES (RKQ3 DOHIVE §)
PRESS "CONTINUE"

OPERATOR ACTION

1F THE DIAGNOSTIC PORTION OF THE ROM FALILY RECOND THE PC OF
THE "HALT™ INSTRUCTION AND REFER TO THE LISTING TO FIND OVYT WHAT
PORTION OF THE MACMINE FAJLED,
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ERRORS
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LIST OF ERROR MALTS INDEXED BY THWE ADURESS UISPLAYED

ADDRESS DISPLAYED

177650024
1776%222
17765236
17765092
17765066
17769076
17765134
17763144
17769166
17769284
17763214
17768222
17769236
17769260
17769270
17769312
17769346
17763369
1776%374
177654932
1776%474
17765940
17769520
17763532
17765542
17765592
17769762
17766000

17773644
17773694

17773736
17773746

17773764

ERROR RECOVERY

TEST NUMBER AND SUBSYYTEM UNDER TEST
TEST 1 BRANCH TEST
TEST 2 BRANCH TES?

TEST 3 BRANCH TEST

TEST 4 BRANCH TEYT

TEST % BRANCH TEYTY

TESY & BRANCKH TEST

TEST 7 REGISTER DATA PATH TESY

TEST 10 DRANCM TEST

TESY 11 CPU INSTRUCTION TEST

TESY 12 CPY INSTRYCTION TEST

TEST 13 CPU INSTRYCTIUN TL8T

TESY 14 "COM™ INSTRUCTION TEST

TESTY 14 CPU INSTRYCTION TEST

TEST 49 CPU INSTRYCTIUN TESY

TESY 16 BRANCH TEST

TESY 16 CPYU INSTRYCTION TEST

TEST 47 CPU INSTRYCTION TEST

TESY 28 CPU INSTRYCTION TLSY

TEST 28 CPU INSTRYCTIUN TEST

TEST 21 XERNEL P.A,R, TESTY

TESY 22 XEANEL P.D,R, TLST

TEST 23 "JSR™" TEST

TEST 23 "JSR™ TtST

TEST 23 "RTS™ TLST

TEST 23 "RT]" TLSY

TESY 23 "JMP™ TLSTY

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

NO RECOVERY POSSIOLE FROM THIS CRAOR
TEST 26 CACHE MLMQORY YUATA COMPARE ERAQOR
TESY 26 CACHE MEMQRY NO "M]T™

PRESSING "CONTINUE” HWERE WILL CAUSE
"BOOT® ATTEMPY FORCING "MISSES™

TEST 27 CACHE MELMORY QATA COMPARE EMRONR
TEST 27 CACME MLMORY NO "NIT™

PRESSING "CONTINUE™ HLRE WILL CAUSE
"800T" ATYEMPY FORCING "MISSES"

TEST 25 OR 26 CACME MLMORY PARITY ENRON
PRESSING "CONTINUE™ WERE WILL CASYE
"BOOT™ ATYEMPY FORCING "MISSES®

MOST OF THE ABOVE ERRQOR HALTS ARE “HARD”™ FAILYRES, WHICHW MEaANS
THAT THERE IS NO RECOVERY FROM THEM, ESPECIALLY TWE TWO (2) MuIN
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+END

MEMORY WA TS AREL NOT RECOVERABLE., YOUR YyeST BrY IS TO TRy Tg
*g00T™ INTO ANOTHER 32K yaNK OF MEMORY [F [T APHELARS TO
BE A MA[N MEMORY FAJLUREL,

IF TWE PROCLSSOR MALTS N ONE OF TWE TWO CACHL TESTS THE ERNOR
CAN BE RECOVERED FROM, @Y PRESSING "CONTINUE™ THL PROGRAM wWiL|
EITHER ATTEMPT TO FINISH THE TESY (IF AT EITHERS 17773664 On
17773736) OR FORCE "M[SSES™ |\ BOTW GROUPS OF THE CACHE AND
ATTEMPT T0 "BOOT™ THE SYSTEM MONITOR WITW THE CACHL FULLY
DISABLED (IF AT EJTMER! 17773654, 17773749, ON 17773704),

EXECUTION TIME

THE RUN TIME FOR THIS PHOGRAM IS APPROXIMATELY § SECONDS,

ERRORS DETECTED: @

®,DEKDHA/NL:SEQ/NLILOC/NLIBIN/NLISYNEDEKBHA , MAN
2 1 2 SECCNDS

RUNeTIME:
CORE USED:

4K
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.8
130
147
169
ive0
218
228
257
277
32
324
343
368
394
421
452
4390
5.7
545
576
630
682
7:7
7.4
736
754
767
775
780
820
822
832
839
845
872
88
9.2
924
936
949
947
“2C9

1STHAP (M9301-YC) pATTERY MACYL1 27(057) §7=Jyn=79 13104
TABLE 0? CONTENTS
TESTL  THqIS TEST VERIFIES TWHE UNCONDITIONAL WRANCH

TEST2

TESTY

TEST4

TESTS

TESTS

TEST?

TEST12
TEST14
TEST12
TESTL3
TEST14
TEST1S
TEST16
TESTL7
TEST20
TEST2L
TEST22
TEST2Y
TEST2¢
YEST2S

TEST "SyB™, MOOE 0%, AND "BMI™,"BVS™,"yHI","08_0S"
TEST “DEC™, MODEt *"DP™, AND "BPL","BEQ","WGL","BCT™, "W, E"
TEST "ROR™, MQODE "P™, AND "BVC™,"BHIS","BNI","BNE"
TEST "BHI", "BLT™, AND "BL0S"

TEST “BLE™ AND "BGT®

TEST REGISTER DATA PATH AND MODES 2%, “3I*, "é¢"

TEST "ROL", "BCC™, "SLT", AND MCDE "6"

TEST "AQD™, "INC™, “COM%, AND "wCy", "BLE"

TEST "ROR", "BIS™, %ADD", AND "BLO", "OGEL"

TEST "DEC™ AND "BLOS™, "BLT"

TEST "COM", "BIC", AND "BGT™, %BGE", "OLE"

TEST “ADC™, "CMPw, #g]T", AND "YNE™,"§GT","BEQ"

TEST *MOVB™, "508", "CLR®, "TST* AND "BMPL", "@NE"

TEST "ASR™, ®ASL"

TEST ASH, AND SWaB

TEST 16 KEANEL P,A.N,.°S

TEST AND LOAD KIPDR'S

TEST “JSR™, “"RTS™, "RTI™, § “JNP»

LOAD AND TYRN ON MEMORY MANAGEMENT AND THE UNIBUS MAP
TEST MAIN MEMORY FROM VIRTUAL 1083 T8 28K

BOOTSTRAP ENTRY POINT IS AT 17773009

CODE T0
THIS (8
THIS IS
THIS [S
THIS IS
THIS 13
THIS 19
THIS 1S
THIS IS
THIS IS
THIS IS
THIS IS
THIS IS

WAIT FOR TYi® TO COME ON LINE

TWE CODE YO READ THE SWITCH REGISTER AND DECOOE 1T

THE START OF THE TM11/TULS B00T STRAP (MAGNETIC YAPE, THil)

THE STARY OF THE TC11/7TUS6 8007 STRAP (DECTAPE, TC11eG)

THE START Of THE RK11/RKES 8007 STRAP (DECPACK DISX CARTRIDGE, RK13e0)
THE STARY OF THE RP11/RPP3 BOOT STRAP (ULISK PACK, AP11C)

THE START OF THE COMMON READ CODE

THE START OF THME RN7D/TUL6 BOOT STRAP (MAGNETIC TAPE SYSTEM, TWU1G)
THE STARY OF THE RH70/RPP4 BOO0T STRAP (UISK PACK, ANPR4)

THE START OF THE RM73/RS@e 800T STRAP (FIXED WEAD 013K, RWSE4)

THE START OF THE COMMON RHe7@ CODE

THE START OF TWE RX11/RX§1 BOOY STRAP (FLOPPY DISK)

THE START RLSERVED FOR A FUTURE DEVICE

FUNCTION CODES FOR THE ALL OF THWE DEVICES

COMMAND

AND STATUS REGISTER ADDRESS TADLE

FUNCTION POINTER TAHBLE
STARTING ADORESS TAHLE
CACHE MEMORY DIAGNOSTIC TESTS

TEST26
TEST27

TEST CACHE UATA MEMORY
TEST VIRTUAL 28K WITH CACHE ON
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1
2
3
4
]
6
7
8
9
12
11
13 «TITLE POPe11/78 DIAGNUSTIC/BOOTSTRAP (M93BL-YC) PATTERY
14 i1® COPYRIGHT (C) JUNE 21,19/%
5 }® DIGITAL EQUIPMENT GORPORATION
16 1o MAYNARD, MASS, 917%4
17 )
18 1o PROGRAMMER DALE A. RQEDGER
i jo
20
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21 JVVVVVVVVYVVVVYVYYVVVVVVVVVVVVVVYVVVVVVVYVVVVVVVVYVVVVVVVVVVVVYVYVYVVVYYY
22 FIVVVVYVVVVVVVVVVYVVVVVVVVVVVVVVYVVVVVVVVVVVVVVVVYVVVVVVVVVVYVVVVVVVVVVYY
23 je
24 e To INITIATE THE DIAGNQSTIC/U9QTSTRAP PROGRAM IN THE M9393«YC
25 e THE OPENATOR MUST: LOAD ADOKESS $7769909, SELLCT THWE DESIRED
26 jeo DEVICE CODE, URIVE NUMBER, AND MEMORY BLOCK VIA THE SWITCH
27 je REGISTER, AND THEN PRESS "START®™, APTER TME PROGRAMN MAS
28 je VERIFIED THME C,P.U,, CACHME, AND THME gOX BLOCK OF MEMORY
29 je SELECTED T0 BL VSED (APPROXIMATELY 3 SECONDS) THE PLR]PHERAL
30 o DEVICE WILL "¥OOT™ THME SY§TLw mMON]TOR,
31 je
32 je THE DRIVE NUMMER DESIRED (9 o 7) MUSY BE IN THE SWITCH REGISTER,
33 ie SWITCHES <02 I #®>,
34 i
35 ;e THE CQDE FoR (WE DESIRED OEVICE (31 = 31) MUST BE [N THE SWITCH
36 1o REGISTER, SWITCHES <27 &t 8N,
37 )e
38 je THE DEVICE COQEY AND DEVICE NAMES ARE AS FgLLQwWS!
39 e 1) TH11/TULS MAGNETIC TAPL, TMiy
40 e 2) TC11/7U36 DECTAPE, TC14-GC
41 1o 3) RK11/HKES 9ECPACK DISK CARYRIDGE, mK1leD
42 je 4) RPLL/NPE3 DISK PACK, RP1i-C
43 ) 9) RESERYVEY
44 ) ¢) RH78/7 VLG MAGNELTIC YAPL SYSTEM, Tiule
45 }e 7) RH79/MPg4 DISK PACK, RWPD4
46 I 0 RH78/1R884 FIXED WEAD OISX, RWSEe (OR RNWSD3)
47 je 11) RXL1/0X01 DISKETTE
48 1o
49 L THE 32K MEMQRY WLECX NUMBER (0 = 17) IN wWICH 1o "9gpT™ THE
5@ je SYSTEM MUSY BE IN THE SWITCHM REGISTER, SWITCHMES <13 1| 12>,
S1 je MEMORY YLOCK 9y CORRESPONDS TO PHYSICAL @ « 20K,
52 ie MEMORY GLOCK 3 CORRESPONDS 1D PHMYSICAL 32K « ¢OX,
53 }e MEMORY BLOCK 2 CORRESPONDS TO PHYSICAL 64X o 92K,
54 e .
-] je '
56 e MEMORY BLQCK 30 CORRESPQNDS To PHYSICAL 448K = 476K,
57 je MEMORY BLOCK 17 CORRESPONDS TO PHYSICAL 488K - 3p0K,
58 K
59 ) IF THE DIAGNQYTIC pORTIQON OF THE pROGRAM FAILS AND YQU WANTY
60 e TO TRY TO BOOT ANYWAY, THEN YOU MUST LOAD ADORESS 17773800,
61 (L SELECT THE UR(VE NUMBER AND DEVICE CODE AS BEFORE, NOW YOU
62 e MUST SET UP MEMORY NMANAGEMENT [7 YOU WISH TO "9OOT™ INTO
63 T OTWER THAN THE LOWER 28K QOF MEWMORY, AND FOLLOW YME PROCEDURES
o; )e LISTED BELOW FOR YOUR PERIPHERAL DEVICE,
6 je
66 3o 1) IF TKRE DEVICE 13 gN THE “agS BUS!
67 ie THE STACK POINTER (Re) MUSTY BE SCTUP AND THME WORD THAT 1T POINTS
66 ;e TO MUST CONTAIN THE BLOCK NYMBLR OF THME 32K DOUNDARY THAT YOU
69 ;e WISWH YO BOOT [NTO,
70 ;e
71 e 2) IF tHE DEvVICE 13 N THE uN!lgsl
7§ je YOU MUST QET UP THL UNISUS MAP [N ADOJTION TO MEMORY MANAGEMENT,
7 e
74 2000000000000 00 Q00C0CPCFPRPPRPRPRRRPRRRRRRRTRRRPRRCRRCRRCRRPRYRPRORPROPROERRRORPRPRRPOPORPRPTROTOY

7\
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75

76

?? IVVVVVVVVVVYVYVVVVYVVYVVVVVVVVVVYVVVVYVVVVYVVYVYVYYVVVYYYYYVYVYVYVYVVVYVY
78 IVVVVVVVVVVVVVVVVVVVVVVVVVYVVVYYVYVYVVVVVYVVVYVYYVVYVVVYYVVYVYVYYVVVYYVY
79 X

ag je IF THIS PROGRAM FAILS IN AN UNCONTROLLED MANNER [T MIGMT

81 je BE OUE TO AN YNEXPECTED TRAP TO LOCAT]ON o0080e, IF THIS IS

82 (X SUSPECTLD THEN LOAD A =pppese™ INTO ADORESS POFSP¢ AND A

83 K “PoBB0E" INTOD LOCATION S000NO6., TWIS WILL CAUSE ALL TRAPS TO

84 e LOCATION possed TO MALY WITW SEBPOBLE IN THE ADDRESS LICHTS SO
8% je THAY THE OPERATUR CAN EXAMINE THE CPY ERROR REGISTER aAY

86 ;e LOCATION §77777¢0.,

87 ie

88 1o THE BIYS IN THE Cpy EmmOR RLGISTLR ARE DEFINED AS FolLLpWS!

89 ie 0lT82 s RED BONE STACK LIm]T

96 e BITE3 & YELLOW ZONE STACK LIn]?

92 je aj%ee s UNIWUS TIME=-OYTY

92 ;e alves 8 NON-CXISTANT MEMOMY (CACML)

93 e BIY06 s 00D AUDRESS CRAQN

94 ) BITE7? s ILLLGAL MALT

95 jo

96 l0"""0"0'0""00'"""0'00'0"'0"'0'0""0'0"0"000009"0'0.'0"'
o7 l'0'0"000'00""""""'0""0""0'0'000"00'0000000'0'0"'0'000'0'0'
98

99

-0 IVVVVVVVVYVYVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVYVVYVVYYVYYVVVYVVVVYYVYVYVYVVYVY
10; lVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVV
2 jo

iD3 10 NQTES IN THE CoMMENT FIELY of THE ORANCHES THATY A€ BEING

104 i TESTLO, JUBY PRECEEOING THE ROM ADORESS INvVOLVED, IS

125 }e A SYMYOL USED YO INDICATE WHETHER TO TaAKE THE BRANCH

196 je UNDER TLST OR YO FalLlL TMROUGH TO THE NEXY INSTRUCTION,
127 je A "V" INDIGATES THAT THE ORANCH SMOULD NOT O TAKEN,

1208 1o AND THE NEXT INSTRUCTION SHOULD BE EXECUTED, A “o®

129 jo INDICAYES THAT TWE sRaNCH SHOULD BC EXECUTED, UNLESS
119 je AN ERROR CONDITION OCCURS,

.11 jo

1 A A A A A A A A A A A Y R X R R Ry Y
113 AR AR R A N A A A A A A R A Y Y Y R NN R X X X R AR A R
J14

115

1.6 169002 « 8 BASEY
117 110000000000000000000000000000000000000000000000000000000000000000000000
118 «SBTTL TESTL  THIS TEFT VERIFILS THE UNCQNDITIgNAL BRANCM

119 )o .

120 ie THE REGISTERS AND CoNDlTlgN CODES ARC ALL UNDEFINED wHEN

121 10 THIS TESY |S CNTERCD AND THEY SWOULD REMAIN THAT WaY UPON

122 }o THE COMPLETION OF THIS TEST,

123 je

124 1 100000000000000000000000000000000000000000000000000000000000080000000000
125 169008 1t A 8

126 165000 202042} R 912 i ® 326 BRANCH ALNAYS

127 169802 200008 HALY

128
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DEKBHA.P1L TESTL TH]S TEST VLRIFIES THE UNCONDITIONAL HRANGM
129 ] 100000080060 00000000000800000000000000000000000000000000%000000000000000000
139 SBTTL YEST2 TEST "SyB™, NQDE "B", AND "@GMI™,"@VS™,"BW]|","BL0S"
131 )
132 je THE REGISTENRS AND CoNOITIQN CoDES ARE ALL UNDEFINED wMEN
133 HL ) THIS TEST 1S LNTERED, UPON 8"PL£TION OF THIS TEST THE "$P~
134 je (R$) SHOULD BL £LERO AND ONLY THE "2" FLIPer_OP wWILL OE SETY,
<35 ie
130 H 100800000000 0000000000000380000000000000000000000000000000000000008000000
137 169904 T§T2!
138
239 16%p24  22%006 chn sp iNS0,251,veD,Cop,SPe000000
1ee 169906 120483 8 13 L'V 324 BRANEN 1F Ney
141 169918 122402 Bvs 13 v V 324 BRANCH IF Vvay
142 169912 101001 UM} 18 i V 321 BRANGCH IF § AND C ARL BOTH 9
143 169914 12140% 8,08 14 AR i ® 329 BRANCH IF (2 XOR C)sy
;4; 169016 ] 1 I.J 18 HALY
14
146 l 1000000000000 00000000000080080000000080000000080000000000000000000000000000
‘4; +SOTTL TESTY TEST "DEC™, %pDE =8, AND "BpPL","BEQ"™,"86L","8CGT","p.L"
i4 i®
149 je UPQN ENTERING THIS TEST THE CoNOIlTIQN CODES ARE!
159 je NspP, 28 3, Ve @, ANDC s @,
151 jo THE REGISTERS ARE: Rp o 7, Ry o ? R2 o ?
52 je RI s 2 Re¢ s 2 RS s 7 SP o BROOS
153 je UPON COMPLETIUN OF TWiS TEST TWE CONJITION CODES WILL BE3
154 je Neo i, 29, Ve @, ANDC = §
i%5 je THE REGISTERS AFFECTED BY TME TEST aARE:
1%6 ie sP = 1727777
157 }o
158 110000000000 000000000000000000000000000000000000000000000000000000000000
159 169928 T3S
160 16%020 209306 DEC sp .u'z.!-l.v-l.c-l gpsi?777?
161 169222 130904 arL 13 i ¥V 321 BRANCH IF Nep
162 169924 2031403 8EQ 13 iV 32¢ BRANGCH IF Jey
163 169926 292002 [ [ 13 i V 322 BRANCH IF (N XOR V)sp
164 169930 223823 8GY 13 ; V 322 ORANCH IF T AND (N XOR V) ANE BOTH »
165 1690932 20234p3 oLE 1874 ; ® 326 BRANGCH IF C2 OR (N XOR Vv,)s)
ibg 165034 220008 138 HALTY
6
153 ] 100000000008 00000000000000080000000000000000000000000000000200800000000000
169 SOTTL TYESTA TEST "RQR™, vODE "P™, AND "BVC™,"SHIS","DMHI","DNE"
170 0
171 ie UPON ENTERING THIS TESY TME cgnonlo" CoOES ARE!
172 jo Ne i, 2ep, Ve, ANDG =},
173 je THE REGISTERS ARE: Rp = 9, Ry ¢ 7 R2 & ?
174 je RI s TR = 2RI =T SP s 477777
175 je UPON COMPLETION OF TWIS TEST THME CONDITION COOES WILL BE!S
176 je Ns @O, 2P, Ve i, ANDG e}
177 je THE REGISTENS AFFEGTED BY THE YEST aRE:
178 X3 SP s 97/27?
179 je
18@ ] 100000000000 000080000000000000000000000000008000008000000080000000000000
181 169036 1974:
162 169936 goevee ROR sp INSO,E00,Ve1,C08,5p00777 77

e, — e
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POP-11/73 DIAGNOSTIC/BO0TSTRAP

DEXBNHA.PLY

183
104
188
186
187
188
189
198
191
192
193
104
19%
.96
19?7
198
199
&l
221
222
223
224
225
226
22?
228
229
219
211
212
2.3
214
21%
216
217
2.8
2.9
220
2214
222
223
224
225
226
227
228
229
232
231
232
233
234
235
236

163040
169042
165844
169046
169059

169352
169952
169854
169856
169969
169062
169964

169266
169066
1699780
169972
169974

TEST

122003
103002
1g100d
(13Y [ DY
ozese

039264
121003
ore27e
202401
121403
ooooee

200244
203424
203091
220088

TES™ "ROR™,

MP3IPL1-YC) PATTERYN MACYLY 27(8597) 17«yJNe79 10:04 PAGE S
MODE *P™, AND "BVC™,"BH|S","BMHI","BNE"

eve 18 ;v 321 ORANCH 1F Vep
L L8 13 i V 321 ORANCH IF Ce2

L L) 19 V 321 ORANCH |F C AND T ARL 80TWH @
NE 873 o 320 QRANCN IF Es0
188 HALY

J 100000000000 00000000000003000000300000000000000a00000000000000000000000

SBTTL  TESTI TEST “OHI™, "BLT", AND "BLps"

)
j o UpgN ENTERING THIS TESY YME CoNODITIgN CoDES ARE:

jo Neo @B, e p, Ve i, ANDC e},

je THE REGISTERS ARE: Rp = 7, M3 o 7 R2 0 7

je R3 o 2 Ra s 2R3 a7 SP o /7777

je UPON COMPLETIUN OF TWIS TEST TWE CONDITION CODES WILL BE3
1e Ne)l, 83, Ve i, ANDC s}

je THE REGISTERS AME ALL UNAFFECTED 8Y THE TEST,

je

T879:

sEl iNsO, 891 jvey,Csy
K 13 ; ¥ 321 ORANCH IF g AND C ARL 80TH §p
EN iNs)y,gsy,ye}1,Cuy
BLY 19 » V 324 BRANCH 1F (N XOR vy)sg
8Lo08 T§Te : 8 329% BRANCH IF (2 OR )8}
188 ALY ;$T0P WERE IF A QRANCH FalLED

«SOTTL  TESTS TEST "BLE™ AND *"BGT™

je

) UpgN ENTERING THlS TESY TME CoNOITIigN CpOEs ARE!

je Ns i, Ze 3, Ve g, ANDC e},

e THE REGISTERS ARE: Rp o 9, Ny o ¢ R2 3 7

je Ry &« ? e = 2 RS o 7 SP = 972777

jo UPON COMPLETIUN OF TWIS TEST TME CONDITION CODES WILL OE!
je Nesl, 80, Vs g, ANDG e

}o TME REGISTERS ANE ALL UNAFFECTEOD PY THE TEDT,

je

T$76!

cLe in®1,8%0)ve1,Cny

SLE 18 ; ¥V 324 BRANCH IF (3 OR (N XOR V)Jey

8GY Ty’ ; ® 320 DRANCH IF § AND (N XOR V) ARE B0TH »
18! HALY ;$T0P WERE LF A BRANCH FALLED

+S0TTL TEST? TEST REGISTER DATA pPATH AND MQDES =2%, "3%, "¢*
1o

jo WHEN THIS TEST IS ENTERED TWE CoNDITIQN CQOES ARE!

je Ne i, 2299, Ve 3, ANDC s },

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

je RI o 72, Ré¢ = 7, R3I = 2, OP = 977777,

e UPON COMPLETION OF THIS TEST TWE CONDITION COOCLS AREY
jo No @, 29 3, Vs @, ANDC = p,

i® THE REGISTERS ARE LEFT AS FOLLONWS!




POP=11/70 DIAGNOSTIC/BOOTSTRA® (Mg3P1-Y(C) PATTYERN MACYLI1 27(837) 17=yJN=73 10:04 PASE ¢
DEXKBHA,.P11 TESTY? TEST REGISTLR DATA PATH AND MODLS "2", =3, "o"
237 ;e RP o 125232, N1 = 000080, N2 » 123252, RY s 129292
238 ie Re & 125232, N3 = 129292, 8P = 125292, AND MAP_ B2 ° 129%29%2
239 ie
240 ]100000000000000000000000000003000000000000000000000000000000000000000000
241 16%276 T§T?:
242 163876 (12726 1292352 MOV 0125292,58r N3 ,208,veP,Ce},3pe129252
243 169102 ¢10002 “ov SP, N0 iNSy,Rep,vep,Col, 0129292
244 169124 010003 Qv ] Pl N9} ,2e8,ve0,Co§,R18129292
24% 169106 210122 nov Ry, R2 N9}, ,2e9,v09,Ce1,R28129292
246 169110 210203 Maov R, NI +Ns},teg,vep,Cs}, R¥In129292
247 169112 010304 MOV 't'“ iNsy Jeg,veg,Csy, Nén129292
248 169114 210429 MOV R4, RS iNsy ,8e9,v"p,Ce1 ,R383129292
249 169116 210%Y7 MoV R3,0(rC)e +No},2sg,vep,Cs)
250 169128 1702009 INDuAP; ,WORD “MAPLD IMAP_ 98129292
251 1659122 1677¢y 177772 sue O [NUMAP, R} +Nog,291,vep,Cup, AND R1sg0000S
2%2 169126 g2249) LY i3 » ¥V 326 BRANCH [F (N XOR Vv)s}3
253 169132 1493 sc2 T$T12 » & 326 SRANCH [F 2s}
254 169132 420000 18 HALT
25% ’
256 ] 100000000000000000000000000000000000000000000000000000000800000000000000
2%7 SBTTL TYESTI® TEYT "moL". "9CC®, "OLT™, AND MQDE "e*
258 je
259 jo WMEN THIS TEST |S ENTERED THE CoNDITIQN CQOELS ARE!
260 ie Nsd, &8s 3, Vs 8, ANDCooyp,
261 }e THE REGISTERS ARE: Rp & 129292, A1 = 900000, N2 » 129292
262 jo RI & 129232, N6 s 1295292, 5 & 129293, SP & 129292.
263 jeo MAPLOS = 29232
2064 jeo UPON COMPLETIUN OF TniS TEST TWE CONJITION CODES ARE)Y
265 je Nep, 20§, Ve 3, ANDEG e ),
266 jo THE REGISTERS ARE LEFT YNGHANGEO E€XCLPTY FOR
267 je MAPLOO WNICH JHOULD NOW EQUAL 852352s,
260 i
269 ] 100000000000000000000000000080000800000000080000000000000000000000000000
278 3169134 A ARV -1
271 169134 326167 2340 Rob MAPLS iN®D, 205 v®o1,Cn1, AND NMApLDS ° 992924
272 169149 123022 #ccC 1 ; V 321 OQRANCH IF Cep
273 169142 222403 8LY T : ® 3260 BRANGCH IF (N XOR V)sy
37; 169144 208800 188 HALY
7
276 ] 1000000000000 000000000000000000800000000000000000000000008000000000000080
277 SOTTL TESTL] TEST "ADD™, ®INC™, “CoM"™, AND "BCS"., "OLE"
278 je
279 i WHEN TH|S TEST |S ENTERED THME CONDITIQN CODES ARE:
28e Ie Nep,2ep, Ve, ANDC s 3,
281 jo THE REGISTERS ARE: Rp = 129292, R1 » POogOs, R2 s 129292
282 ie R3 & 125292, N4 s 125292, RO s 129298, SP v 129292,
283 jo NAPLES = P92924,
284 ie UPON COMPLETIUN OF THIS TEST THE CONDITION CODES ARED
285 j}o Nes B, 283, Ve, ANDG s 9,
286 )0 THE REGISTERS ARE LETT UNCHANGCD EXCEPT FORN
287 X R3 WNICH NOW CQUALS G00080, AND RL NHICH [S ALSO SOOPSS
238 }e
209 1190000000000 000000000000000000000000000300000080000000000080000000000000
292 169146 TETLL!
- wopet e SRR e
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POP=:11/7., DIAGNISTIC/BOOTSTRAP (M9301-YC) PATTERY MACYL1l 27(037) 17=JJNe73 12:24 PAGE 7
DEKBWNA,PLY TESTL4 TEST "ADD™, ®INC», =COM™, AND =8CS8", "BLE"

291 » (AP LBP = 092524) o (RI = 1252%2)

292 169146 (66703 13420 ADD “APL2,Rs 'Nud,209,vym3,C20, AND R32177776

293 169152 .2%2.3% INC LR | «Ns1,29Q,veQ,CaQ, AND M3e177777

294 169154 |, 9103 cov RS Neg,2=1,veg,Csl, AND R3 = ppR0R2)

295 1691586 603C2 ADD R3, N1 «Neg,2s1,yed,C39, AND Ry = pPPBOY

296 165162 1034r1 8Cs 13 . V 324 BRANCH |F Cwy

297 169162 33423 BLE T3T12 i @ 326 BRANCH [F CZ ON (N XOR V))s)

208 169164 ,700C? be 3 HALT

299

Izo ] 1000000000800 0000008000000800000000000003000000000000000000200000000000090
321 SITTL TESTL1Z TEST "ROR", "BIls™, "ADD", AND "B_0Q", "“BGE"

30 L

33 je WHEN THIg ThsT 1S ENTERED THE CoNDITIgN CoDES ARE:

-4 H Nses @, £ }, Vs 3, ANDC 8§,

3¢9 ) THE REGISTERS ARE: RP » 123252, N1 = poyY@eo, R2 s 129252

3cé je R3 = Q00200, N4 = 125252, RD = 125252, SP s 129292,

27 je UPON COMPLETIUN OF THIS TEST TWE CONDITION CODES ARE:

Jae } e N.ao!'1|V"O‘NDC"n

329 ;e THE REGISTENRS ARE LEFT UNCHANGED EXCEPY FOR

3.0 je RI WHICH SHOULD BE MOOIFI1ED BACK TO 300298, AND
3:1 O Re WHICH SHOULD NOW EQUA, 892525

312 ie

313 ] 120000000000 00000a000000000300000000000000000003000000000000000000008000
3:4 169156 TSTL 28

3.5 163166 26004 ROR R4 ‘NS0, 2%0,v®1,C22, AND m4 s 952929
3.6 163173 C504¢3 Bl R4 ,H3 +N%g,zop,vep,Cs9, AND RY s 952523

37 165172 (60523 ADD R, K3 iNsl,dsg,vep,Cs9, AND RY = 177777

3.8 163176 233203 INC R3 iNsg,281,vep,Ce9, AND R3 = papose
3.9 165176 193342y BLO 19 : V 324 QRANCH F Cuy
328 1635222 2001 8GE TITLY ; ® 320 BRANCH IF (N XDR v)=2

321 16%222 20800 18! HALT

322

3232 } 1000000000000 0000000000000000000000000000000000000000008000000000000000
324 «SBYTL TESTLY TEST “OEC™ AND "OLps", "BLT"
325 )

326 je JAHEN THIS TEST IS ENTERED THME CQNDITIQN CoDES ARE!

X7 ie Nse D, ds )}, Vs, ANDC = p,

328 e THE REGISTERS AME:D Rp s 1295232, N1 s goopee, R2 e 125292

329 je R3 = PPPAVD, N4 = 852523, N> s 125252, SP e 129292,

332 HC UPON COMPLETION OF THIS TEST THE CONDITION CODES ARE}

331 ie Ns3i, 2egp, Ve, ANDCss g,

332 je THME REGISTERS AME LEFT UNCHANGED EXCEPT FOR

333 HC Ry WHICH SHOULD NOW EQUAL 177777

334 L

335 ;190000000000 00000000000000000300000R00000000000000000000000000000000000
336 16%204 TST13

337 16%2234 325321 DEC RY iN®1,2%0,v"0,C20,R18377777

338 163226 121401 8L0s g 5 V 324 BRANCH IF (2 OR C)sy

339 163210 (22491 eLY 3714 ;i © 3286 BRANCH IF (N XOR v)s3

34p 165212 220800 18! HALT

341

342 1100000000000 00000000000000800300000000000003080000000000000000000000000
;43 +SOTTL TESTL4 TESY “CoM™, "BIC®, AND "B6GT™, "OGE", *BLE"

44 je

/
e e - — - T ——
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POP=11/73 DIAGNOSTIC/BOOTSTRAP (M9P3IP1=YC) PATTERN MACY11 27(0%97) 17=JJ Ne73 10t04 PAGE 8
DEXOMHA.PLY TESTL4 TEST "COmM™, "QIC", AND =BGY™, "BGE™, "BLE"
345 je WHEN THIS TEST |S ENTEREY TnE CONDITION CODES ARE!
346 jo Nesl, 2= 8, Ve @, ANDC g,
347 Ie THE REGISTERS ARE: R2 & 129232, Ry = 177777, R2 = 129252
348 Jo R3I = Jovase, K& = §32323, RY » 129252, SP & 129292,
349 jo UPON COMPLETION OF THIS YEST TWE CONDITION CODLS ARE!®
3so e Nag@g, s g, Ve i, ANDC =3,
351 e THE REGISTERS ARE LEFT UNCHANGED EXCEPT FONR
3s2 e RE WHICH $HOULD NOW EQUAL 052523, AND
353 je Ry WHICH $HOULD NOW EQUAL 05292¢
354 je
355 J1000000000000000000000000000000000000000000080000803000000000000000000000
356 163214 187143
357 369214 oS00 CoM no iN®0,2%0,v00,C01, AND WO ® 992929
358 169216 4101401 BL0S 23 i ® 32% BRANCH IF (2 OR C)ny
359 169220 oco00020 HALT ;§T0P MERE IF BRANCH FAILED
360 169222 p4000% rs X 8]C Rp,RY iNey , Bsg,Vop,Ce1, AND R; = 125252
361 169224 pé8101 ADD R3,Re iNsp,2ep,ve],Ce1, AND Ry = 9352524
362 169226 pa3802 aGY 18 i V 322 BRANCH IF 2 AND (N XOR V) AKE BOTH »
363 169239 o200y B8GE 13 i V 322 DRANCH IF (N XOR Vv)sp
364 169232 233401 OLE $TLY i © 3206 BRANCH IF (2 OR (N XOR V)J)e)
365 163234 po00900 18! HALT
366
367 1000050000000 00000000000003000000000000080000000000000000000000000000000
geg +I0TTL TESTLY TEST "AQC™, ~CMp®, *“PIiT™, AND "ONE","BCGT",%8EQ"
6 je
370 X WHEN THIS TEST IS ENTERED TN! CONDIT]IoN COOES ARE!
371 e Nwd, 2@, Ve 3, ANDCH® ],
372 10 THE REGISTERS ARE: Rp » l52925. R1 s §52%24¢, R2 s 129292
373 je R3S = JESNNO, R4 = 323509, RO o 129523], SP & 129292,
374 ;e UPON COMPLETION OF THIS TEST TWME CONDITION CODES ARE)
37% je Nas P, 290 3, Ve g, ANDC =8,
376 ) THE REGISTYERS ARE NOW!
377 1o RO = 92525, K1 = BPEPPP, RZ = 129252, RI = PORODS
378 ie R4 = §92%52%, N9 = 992929, SFr » 125292,
379 )
380 ] 1000000000000 0000000000000000000000003000000000000000000000000000000000
381 169236 TST15:
382 165236 09924 ADC L} iN®D,2%0,v®D,Ce0, AND m1 = 9923529
383 163248 220401 (o 1] J R4, R iNeB,E0),Vep,Cap
3864 169242 01005 BNE 18 i V 322 BRANCH IF Isp
385 ;RYL = 9323525 RS s 129292
386 169244 239109 (334 Ry.RS iNop,281,VeP,Cep
387 169246 223003 86y 13 i V 322 BRANCH IF R AND (N XOR V) ARE BOTH §
388 4169250 ¢929%10% COM RS iNog,Es0,Ve9,C81, AND RS = 9952925
389 169252 1609012 L {V] RS,RY iNeg,2al,Ve9,Cs0, AND R &= pEOOMY
390 169254 pp140% 8EQ 78716 i ® 3260 BRANCH IF §e})
391 4169256 0200082 188 HALT
392
393 110000000000 00000000000003000000000000000800800000080000000000000000000000
394 «SOTTL TEST1g TEPT "MQVB™, "SOB%, "CLR™, "TST™ AND "“BpL", “ONE"
395 ie
396 je WHEN THIS TEST IS ENTERED THE CoNDITIQON CoOES AREY
397 ie Ns@, 2831, Vs, ANDCosyp,
308 e THE REGISTERS ARE! Rp » 052929, RL = 920090, R2 s 129292
. o - .




POP=11/7. DIAGNOSTIC/BO0TSTRAP (MPIPLeYC) PLTTERN

OEXKBRA,pPL1

399
420
401
422
423
ap4
405
426
427
428
409
4.0
411
412
4.3
414
415
416
417
418
419
420
421
422
423
424
425
426
427
428
429
430
431
432
433
434
43%
436
437
438
439
a4p
441
442
443
444
445
446
447
448
449
450
451
452

165260
1692682
1692064
163266
169279
169272
169274
163276
169300
169302
163304
165306
163312

169312
169312
169316
169328
165324
169326
169330
169332
1693334

163336
163349
169342
165344

TEST16

1127080
139001
poepep
277002
po%ep1
00%201
077002
209700
21022
209701
201401
220800

c127¢p
225201
012702
026200
029%0e
96301
029501
£77205

p6oso1
923403
pe3001
220008

TEST "mMpve©,

177401

100000
220020

MACYLl 27(8%37) 17=yUNe?5 19134 P,aGE 9

"SoB", "CLR™, "TST" ANU "BpL", "ONE"

e
HEL
|
HE
@
10

R3 = PO00QD, Hé = 992525, RO o §92%29, SP ¢ 129252,
UPON COMPLETIQN oF THIS TES! TWE CONDITIQN CQOES AREQ
NofB, 29 L, Vep, ANDC s ),

RP IS DECREMENTED BY A 308 INSTRUCTION 70 speoes

R IS CLEARLD AND THEN [NGRLMENTED ARQOUND TO sos2pe

T3T16!
188
2s:
38

431

Mpve 8177481,RP iN®D,R20,yep,Co0, AND RO = PRS0}
Py 23 ;i ® 320 BRANCH IF Nep

HALT ;§T0P IF =0PL™ FAILED

308 R9.,18 ;00 NOY LOOP SINCE (RO = 1) s
CLR Ry iNsp, Bsy, Veg, Ce8, AND R1 = gappes
INC lt ; INCREMENT 04K TIMES (2 oo 16)
308 Ro, 38 ;L0O0P BACK TO “INC™ ¢4K TIMES

TSY LT} iNsp,2sy,veg,Cop, AND Rp = popeee
8NE [} ] i V 322 BRANCH IF Bep

% 3 Ry iNog,288,Vep,Cep, AND R1 = pogons
lEOT $TL? i ® 326 QJRANEH IF ey

WAL

"......C............C........Q...........................l...........l.

je
je
I
je
e
je
je
je
Jo
je
;e
je

«SUTTL TESTL/ TEST “AgA™, =asL"

WHEN THIS TESr IS ENTERED THE CoNDITIQN COOES AREl

Ne B, 2 3, Ve g, ANDGC s g,

THE REGISTERS ARE: Rp = 129292, N1 = 9OO90F, R2 o 123292
R3 = gosere, N4 = 932923, N3 = 32529, SP o 129292,

UPON COMPLETIUN OF TWIS TEST THME CONDITION COOLS ARE}
Nes B, 209, Ve, ANDGC = g,

THE REGISTERS ARE LEFT UNCHANGED EXCEPT FOR

RO WHICH |S NOW EQUAL YO Seesms,

R1 WHICH IS NOW 808951, AND

R2 WHICH 1S NOW BOOSSY,

j‘..l.........l...I........Q...........'....IO0.Q..............l..‘.....

TSTL7

18!

rg 3

Hav e100000, 00 ;RO% 00008

INC Ry iRisppone

MOV #'016,R2 ;$ET COUNTER TO 36 DECIMAL

ASR Re iRIGHT SHIFT RS, SIGN EXTEND (36 TIMES)
ADC LT ;A0Q CARRY (8 UNTJIL LABT TINE)

ASL UL ILEFT SHIFT Ry (16 TINES)

ADC Ry ;ADQ CARRY (8§ UNTIL LASY TINE)

- [o] ) R2,18 iLO00P BACK 19 DECIMAL TIMES

iAT THE END OF TWE (OOP
iRO o 008008 AND R1 » ppoes)

ADD TR iNeg,ds0,Vep,Co8 R1sge0es1, R9s080sss

BLE P ;¥ 324 ORANCH IF CE OR (N XOR V)Je1

acT 18720 i ® 320 BRANCH IF § AND (N XOR V) AKE BOTH
HALY

«SOTTL TEST29 TEST AN, AND SNAS



ADP=11/723 DIAGNOSTIC/BOQTSTRAP (49381=-YC) PATTERN

DEKBHA.P1L

453
454
455
456
457
458
459
460
461
462
463
464
465
466
4567
468
469
470
471
472
473
474
475
476
477
478
479
480
481
482
483
484
485
486
487
486
489
490
491
492
493
494
495
496
497
498
499
500
501
S5a2
503
324
505
526

163346
169340

163352

169354
169356
169362

163362

169366
169379
169372

169374
169374
169400
16%404
169406
1694190
165414
169416
1694292
169422
169424
169426
169430

TgST22

272127
129704

100401
J0epos
008301

272127

g29201
231403
ooePeR

12708
212704
225109
210420
220480
201014
10%14p
120312
281011
120440
gciee?
129110

TEST ASM, AND SWAB

Jeeew’

177763

172340
220820

177776

R J
1e
;e
;e
e
;e
)
je
;e
jo

MACY11l 27(e37) 17=JJNe73 10184 PAGE 10

WHEN THIS TESTI |S ENTERED THE CONDITION COODES ARE!
Ne@, 2099, Vo8, ANDC©@=gp,

THE REGISTERS AHE: RO s 2009238, N1 = gOOP8)\, R2 = 20P00S
RI = PPUBUD, N4 = 952529, R> = £52%28, SP s 129292,

UPON COMPLETIUN OF THIS TEST THME CONDITION CODES ARE}
Ns2, 2831, Ve g, ANDC = 3,

THE REGISTERS ARE LEFT UNCMANGED EXCCPT FOR

R WHICH JHOULD NOW EQUAL Osd0ts

1900000000000 0000000008080008008080000003003000000000000800000000008000000000

TST201

18

ASH #7,R4 ‘LEFT SGHIFTY BiTP INTQ O1YZ7
;Neg,2ep,vep,Ce@, AND Ry = gOR200

1870 ny ;LOMER SYTE SHOULD BE NEGATIVE
iNs) ,Reg,veg,Cop

ol 13 ;e 323 BRANGH IF Neg

HALY iWASH™ MUSY MAVE FAILED

SWAB Ry ;SWITCH BYTES OF Ry, R = 190000
iNs) ,8s9,ve9,Cop

ASH SevD1Y,R1 sRIGHT SMIFT R1 19 PLACES SIGN EXTEND
iNsy , Zeg ,vep,Cup, Ry & 177777

INC L} iNng,281;Ve8,Csi, Ry = SP000

8EQ r§r2y ;e 326 BRANEW 1F Esg

WAL Y ;CITHER ngua@™ OR »ASH™ FAlILED

] 1008000000000 0000000000000000300000000080000000000000000008000000000000008

je
1K J
} e
je
e
je
je
;e
e
o
je
(K

JSBTTL TEST23 TEST 16 KEANEL P,A.H,'S

WHEN TH]S TEST |S ENTERED THE CoNDITION CQOES ARC!

Ne B, 283, Ve @, ANDCoo g,

THE REGISTERS ARE: RO s pOdeds, Ry » pooeons, R2 = o009
RI = SP0000, NG = §52523, RO s 992329, SP o 129292,

UPON COMPLETIUN OF THIS TEST THME CONDITION CODOES ARE?
Neo @, 2 s 3, Vs @, ANDC s §,

THE REGISTERS NOW CQUALT

RO s 172400, RLi = pOO000, 2 = PREORS, RI * JOOONO

R4 = P529535, RIS = 125292, 8P & 1239252,

ALL KERNEL P.A.NM,’ s 129292,

T§T218

18

MoV SK1PANRS, RS ;FIRST "pAR™ To S€ CMECKED

MOV #*016,R1 ;00 XIPARpG THRU KOPAR?

cov RY iR98125292

MOV RE,(RY)» iPARSPS2932%

(o] ] Re,=2(RY) ;0I0 1Y LOAD PROPERLY?

BNE rd | ; V BRANGH IF NO Rg = PAR ¢ 2
COMB o(RD) ;COMPLEMENT #1GH DYTE PARe129129
CHPB RS, (RY) ;GMECK THE WIGH BYTE

8NE r$ ) : V BRANCH 1F BAD RO ® PAR ¢
cMPB R4, =~(HB) ;CMECK THE LOW BYTE DIDN’T CHANGE
ONE 23 : V BRANCH IF 1T CHANGED Rp = PAR
coMd (R2) iCOMPLEMENT YHE LOW BYYE PaARe323%2%2
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POP=31/72 DIAGNOSTIC/ROOTSTRAP (M93@1=YC) PLTTEAN

OEKBHA.P11

527
528
509
510
%11
312
513
5.4
515
516
517
5.8
819
520
521
522
523
524
92%
526
527
528
529
330
531
532
533
534
535
536
537
538
539
540
S41
542
543
Sed
545
546
547
548
549
1.1
$51
$s52
553
554
559
556
557
%58
559
560

169432
169434
169436
169440
169442
169444
169446

169450
1694502
169454
169460
169464
169466
169470
1659472

163474

165476

169476
169502
169926
1635310

TEsT21

1203522
201004
120529
pa1eDe
g77117
1.1 L1}
200000

212720
13724
812702
Ji0242
CF2Y 1}
pa14p}
2e0080

c77303

212726
2247087
220000
122716

MACYL11 27(837) 17eyJNe73 10134 P,uaGE 18

TEST 16 XKERNEL P,A,R,’'S

172328
200010
077400

172379
ooes0e

165526

CMPB R9, (RY)+ ;CMLCK TME LOW BYTE

BNE r i V BAANCH IF BAD n2 » pAR ¢ 1

cHPD RI,.(RY)» ;CHMRCK THE HMIGM BYTE

BNE rd | i V BRANCH F [T FAILED RDp ® PAR ¢ 2
308 R$.18 ;L00P UNTIL XOPAR7 WAS BEEN TESTED

B8R Tsr22 ; ® DRANCH TO NEXT TEST

283 HALT A P AR, FAILED TO WOLD THE RIGHY DATA
;CMLCK R9 FOR THME ADORESS

+SBYTL TEST22 TEST AND LOAD XIPOR'S

je

jo WNEN THIS TEST IS ENTERED THE CONDITIQN CQDES ARC!:

ie Ne B, s 3y, Ve @, ANDC = p,

e THE REGISTERS ARE: Rp s 172499, R1 = goCOO0S, R2 = 0009000
e R3 © goveNa. N6 » 952939, RS s 123293, 3P » 129292,

je UPON COMPLETIUN OF THIS TEST TWE CONDITION CODES ARES
je Neo @, 29 3, Vs @9, ANDC s,

1 THE REGISTERS THAT ARE MOOIFIED ARE:

e RP = 172300, Ny * DOPUED, M2 = §7749¢

je ALL KERNEL 1=SPACE P,D.R,°8 (172390 » 172316) © 9774868
}o

] 1000000000000 0000080000000000200000000000000000000000000000000000000000
T§v221

MOV SKIPDNT7+2,RD ;START WITH LAST "pDR"

MOV S°DB,NY ;00 X1PORY TWRU XIPDRS

MOV 8977496 ,R2 ;PATTERAN YO TEST #ppR‘g»
18: MOV R2,=(H8) ;:LOAD "PDR™ UNDER TESY
cHp (RP),N2 ;9EE IF THME DATA LOADED 13 CORRECT
BEQ 28 ;BRANCM IF THE DATA MATCHES
HALY ;A "PDR™ WAS FAILED
;RS WAS THE ADORESS OF TWE BAD "“PDR*
;R2 WAS THE CXPECTED OATaA
2% 309 Ry.18 ;L00P UNTIL ALL EIGMT =PDR-'§» MAVE BEEN

;TESTED

1100000000000 00000000030000000000000000000000000000000000800000000000008

oSBTTL  TEST2§ TEST "JER", "RTE", "RTI", & "JMp*

jo
je THIS TESY FliryY? SEvg THE $TACK pql"?tn Ty "KDpAR7™ (172376),
Je AND THEN VERIFIES THAT " SR=», wRTS", "RT]®, AND "ymp»

jo ALL WORK PROPERLY,

je

jo ON ENTRY Tg THIS TEST THE STACK poINTER "Sp™ I3 INITIALIZED
Jo YO 172376 AND 1Y LEFT THAT waAY ON EXIT,

1e

T2

Mov SXDPARTY,SP ;?El JyP THE §TACK POINTER
JSR ’C.18 ,TRY To JSR Y0 1§
1081 WALY iTME "JSR™ MUST WAVE FAILED
18! cHpP 8108, (3P) ;WAS TWk CORARECY ADDRLSS PUSHED?



®
POP=:1/9J DIAGNOSTIC/BOOYSTRAP (Mg3P1=YC) PATTERN MACY1l 27(¢57) 17°JJNe79 13:34 PAGE 12
® DEXBA.PLL TEST23 TEST "JSR®™, "RTS™, "AT|", § " gwp"
561 165%.4 001401 8EQ 23 ,BRANCH [F Y[S
® 562 169%16 220000 HALT +WRONG 7#1?«16 PUSKED ON STACK
563 1659922 0212716 169330 28! MOV 238, (SP) ;CHMANGE THE ADORESS ON THE STACK
564 169524 30207 RTS PC ;TRY TO RETURN TO 38
® 565 1653526 200800 WALY ;D10 NOT RETURN PROPENLY
S66 169930 025046 38 CLR «(SH) ;PUSH A BERD ON THE STACK
! 567 169932 012749 165342 MOV #43,-(99) ;PYSH THE RETURN ADDRLSS ON STACK
® $568 1699386 220002 RTY ;SEL IF AN "RTI™ NWDAKS
569 169%42 200000 HALT i THE "RTI* FALLED
S790 165942 220137 16%5%50 'Y £ JMP (Y11 ;TRY T0 » npe
| @ 574 169346 220000 WALY ;THE JWPm FRILED
L 572 169550 5% ,ADORESS TO "~ mMP" TQ
; 373
® S74
575 ] 10000008000 00000000080000000000000000000000000000000000000000000800000000
576 SOTTL vEST2¢  LoAD AND TYRN gN MEMgRY MANAGEMENT AND YHE yNiByg Map
$77 ;e
® 578 je THIS TESY IS gNLY EXECUTED LF THE UpetR 4 0173 <15132> of
579 je TME SWITCH REGISTER ARE NONZERO, TWE TEST WILL LOAD MEMORY
® 580 je MANAGEMENT TO RELOCATE TO THE 32X BLOCK NUMBER SPECIFIED,
581 je IT WILL ALSO SCT UP THE UNIWUS MAP REGISTERS § THRU o YO
582 je RELOCATL THE UNIBUS ADORESSES CORRECTLY, (1€, IF BITS <1511
® 583 je SPECIFY SLOCK NUMHER 3, THEN YOu WANY T B00T INYD
584 e MEMORY FROM 99K TO 128K, TWE XIPAR‘S WILL DE LOADED AS FOLLOWS!:
585 Ie KIPARD * 9000P0, KIPARL = Pp8200, XIPAR2 = 90400, KIPARI = gpéboos
1 0 586 Jo KIPARG = pa7ppd, KIPARS s 987208, X1PARG & gg’74p0,)
587 je KIPAR? WILL ALWAYS EQUAL 1776090,
588 je THE UNIBUS MAP REGISTERS WILL THEN OC SET AS FOLLOWSY
® 589 Jo MAPLD = PPOORY, MAPHE s B3, YAPLYL = 22090, MAPHY = B3,
592 )e MAPL2 = S40DOY, MAPH2 o B3, MAPLS s §62090, MAPHI = B3,
591 Jeo MAPLS s LDPPEY, MAPMG & B3, “APLY s (20080, MAPNY s B3,
® 592 1o MAPLS s 148000, MAPHS = B3,
593 jo
594 J1000000000000080000000000030000000000000000008000000000000000000000000000
Py 595 169550 TST241
596 169950 013702 177370 MOV GUSHR, R iREAD THL SWITCH REGISTER
997 169554 2910082 SNE 108 SEKIP THE NEXT INSTRUCTION [F NOT ZERD
o 598 469956 213792 173024 MOV PP173¥24,R2 ;READ THE SWITCHES ON THL ™93p8
599 169562 272227 417777% 1088 ASH #=2,R2 iRIGHT SHIFT BITS €19132> 2 PLACCS
620 169966 (42722 141777 8Ic #°Co3¢8a0,N2 LEAVE ONLY BITS <33118> IN A2
® :aé 1639572 201433 85€Q 8725 ;00 YO NEXY TESTY 1P R2 1S ZERD NOW
? je
693 je THIS NEXT poRTIQN of CoDC wWiILL OC RUN QNLY IF You ARE
@ u; je BOOTING INTU AZMORY OTHER TWAN PHYSICAL 0 T0 28K,
62 je
626 169974 (12782 172349 MoV SX1pANRG, RO ;ADORESS ofF FIRST "pAR™ T LOAD
® 607 16%600 ¢12790L oo0020/ MOV 807,14 ;LOAD KIPARg THRY KIPARG
628 169604 210222 18 MOV RZ2,(Ré)* iLOAD THE XERNEL [«SPACE P.A,R.‘S
609 16%606 262702 024Ad2R2Y ADD #200,M2 ;MAKE RQ2 POINT TO NEXT 4x BLOCK
® 610 169612 277104 08 Ry,18 ;LOOP UNTIL XIPARG WAS BEEN LOADED
:1% 163614 (127190 177800 MOV 8177640, (RD) ;MAP KIPAR? YO 1/0 PAGL
1 Ie
® 613 je NOW LOAD THE yNIBUS MAp TO REFERENCE THE SAME MEMOAY
614 je AS MEMORY MANAGEMENT DOES,
o
®




PDP=11/70 DIAGNOSTIC/800TSTRAP (Mo3B1=YC) PLATTERN
DEkBHA,

615
6l6
617
618
619
620
621
622
623
624
625
626
627
626
629
630
631
632
633
634
635
636
637
638
639
64D
641
642
643
644
645
646
647
648
649
650
651
652
653
654
655
656
657
658
659
660
661
662
663
464
665
666
667
668

P11l

169622
169624
169626
169632
169636
169648
163642
169646

165650
169656

163662
16%662

169664
163672
163676
169702
169706
169712
165716
163720
169722

169724
169726
169730
169732
169734
165736
163749
169742
169744
169746

TEST24

72227
025003
p12702
12701
210329
010229
L6273
77123

012737
J2292y7

c10216

£127%7
29%037
212703
212719
e127e2
212703
210224
2103080
gioe20

277402
010204
210300
211901
220001
201421
gpgeoe
£9%120
p77406
214003

MACYL1 27(037) 17=yUNe73 18;06 PpGE 13

LOAD AND TYRN ON MEMORY MANAGEMENT AND THE UNIBUS maP

177760

170200
30007

220009

J30060
177372

165776
o0P116
177746
poopie
267420
go1004

172916

2o0l1l4

r{ J

ASH #e9014, K2 SRIGMT SHIFT R2 48 PLACES

CLR R3 ;START W]TH A3 « gopdoe

MOV SMAPLY . MO ; ADDRESS OF FIRST MAP REG]ISTER

MOV 90/, N3 ;PREPARE YO L0AD SEVEN MAP REGISTERS
MOV RI, (RY)e ;LOAD LOWER 46 BITS OF TWE MAP REGISTER
MOV R2,(RQY) 'QOAD UPPER ¢ BITS OF TWE MAP REGISTER
ADD #23000.,R3 ;POINT TO THE NEXT 4K BLOCK

so® Ry,2S ;L00P UNTIL SEVEN MAP REGS ARE LOADED
MOV #00,08MMRS SENABLE 22-B1T mAPPING AND UNIBUS MAP
ING YL ;TURN ON FULL RELOCATION

'SOTTL TEST2Y

THIS TEST WILL TESTY MAIN "EﬂglV WITH TME CACHE DISABLED, FagM
VIRTUAL ADDREYS #01028 70 137776, 1P THE DATA DOES NOT COMPARE
PROPERLY THE TEST WILL MALT AT EITHER 1035748 OR 1697%¢, IF A
PARITY ERROR OCCURS THE TEST WILL WALT AT ADORESS 163776, VITH
THE PC ¢ 3 ON THE STACK WHICH IS IN THE KERNEL DeSPACE P,a.N.’S,

TEPT MAIN MEugRY FRQM VIATUAL 1880 TP 20K

IN THIS TEST THE REGISTERG ARC INIYIALIZED AS FoLLOWS?
RO s PP1000, NY = DATA READ, R2 = 07420, RI = Jpioe®
R4 = PO7498, H3 s 177746 (CONTROL REQ,) SP » 172376

] 120000000000 00000000000000000000000000000000000000000000000000000000000

Y3725

18

28!

381
g

MoV RE.(SP) ;SAVE A2 FOR THE ympER SIX BITS
;QF THE YASS BUS DEVICE'S 8US ADDRESS
;1IN ADDRESS 41777237¢ (KDPART)
MOV SPAEN T,08114 ;gtt UP PARITY VECTOR
CLN 9116 ;$CT PROCESSOR STATUS WORD 10 ZERD
MOV 8177746,R3 ;CAGWE CONTROL REGISTER AODRESS
MOV SMI8S, (KS) ;FOMCE MISS §OTH GROUPS
MOV 097409,R2 ;GOYNT STORAGE
MOV 01000,RS ;FINST ADDRESS SYORAGE
MOV R2,R4 ;$ETUP COUNTER
MOV Ry, A8 ;SETUP FIRST ADDRESS
MOV RO, (Ri) e ;LOAD CACH ADDRESS WITH 1TSS
;OWN ADDRESS
soe R4, 1S ;L00P UNTIL DONE
MOV R2,R4 ;§ETUP COUNTER AND FIRST ADDRESS
MOV Ry, RO ;$ET SYARTING ADORESS IN Rg
MOV (RB), NS ;GET THE DATA
cHP Rp,RY ;18 1Y CORRECT?
BEQ 33 ;BRANCH IF YCS
MALT ;RI"ADORESS, R1e0ATA
comM (RD)+ ;COMPLEMENT DATA AND INCREMENT ADDRLSS
s09 R4, 28 ;L00P UNTIL DONE
MOV «(RO),RY LREAD THE DATA (T SHMOULD NOW BE THE

;COMPLEMENY OF THE ADORLSS?



POP=11/70 OJAGNOSTIC/BO0TSTRAP (M9381-YC) PATTERN
TEST MAIN RgMORY FROM VIRTUAL 19080 T2 208K

DeKBHA.PL1

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

169759
169752
169754
169756
169769
169762

169779
169772
169776

Te8T25

92%101
220001
2014p1
¢00000
2772008
212737

2o%046
000137
200800

coM

]

BEQ

HALTY

58! 08

173762 FO0114 MOV

CLR
1736036 JMP
PAEHLT: MALT

MACY1l 27(¢37)

Rl
RO, HY
93

R2,48
#GONTY, 08114

«(SP)
P8TSTLH

17°JUN=79 18104 PAGE 14

; GOMPLEMENT BEFORE CHECKING

1S TWg DATA CORRECT?

;@RANCH IF vES

;RUSADDRESS A1s=DATA

;L00P UNTIL DONE

;$ET PARITY VECTOR TO CODE THAY
;WILL TRY TO CONTINUE AND BOOT
;1F TME CACMC FAILS,

;SET TWME CYCLE FLAG TO ZERDO
iJUMP YO SECOND MALF OF THE ROM
;WALTING WERE MEANS A PARITY EAROR
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POP=~.3/9 DIAGNOSTIC/B00TYSTRAP (M93B1.Y(C) PATTERN

JEXBuA,PLY

681
682
683
684
685
686
687
688
689
690
691
692
693
694
695
696
697
698
699
730

173222

173902
173219

173012

173014
1732280

173@22

17324
173926
1730380
173232
173936
173942
173p44
1730580
173952
173954
1730689
173964

TEST2S

173000
uZoees

32761
oeL774

320430

113709
221903

012700

padaoe
2262009
vi0d04¢
242724
§72427
029744
342702
910002
J20302
016403
p16423
200174

MACYL1l 27(897) 17-JUNe79 10384 PAGE 19

TEST MAIN MEMORY FROw VIRTUAL 1080 TO 2¥K

000031 177776

177374

177407
177776

177770

173%2¢
173542
173364

T Gt e ST S .

J38YT

BOOTSTRAP £NTRY POINT 18 AT 17773808

FVYVVYVVVVVYVVVVVVVVVVVYVVVVVVVVVVVVVYVVVVVVVVVVVVVVVVVIVVVVVVVYVVVVVVVVVY
JVVVVVVVVYVVVVVVVVVVVVYVVVVVVVVVVVVVVVVVVVVVVVVVVVVVYVVVVYYVYVYVVVVVYYYVYY

e
jo
}e
}o
e
je
}e
je
je
je
je
e
IR
e
je

THE REGISTER YSAGE DURING THE BoQTSTRAP |S GENERALLY AS FolLLows!?

THE DRIVE NUMBER RIGHT JYSTIFIED (8 = 7)

THE ADURLSS OF THE YAIN CONTROL AND STATUS REGISTER

THE QRIVE NUMBER POSITIONED FOR LOADING INTO DEVICE

POINTER TO THE FUNCTION TABLE

INDEX NUMBER TO GET THRJ THE TADLES FOR TWE CORRECT INFORMATION

»
~N
o & ensn

AFTER A SYCCEYSFUL Bp0Y THE REGISTERS ARE AS FolLONWS!

RO = THE DRIVE NUMBER RIGHY JUSTIFIED (9 « 7)
Ry s THE ADURESS OF THE MAIN COMMAND AND STATUS REGISTER

1900000000000 000 Q0PRCRPRRIRPRIRRRPIRRRRRRRRRPRPRRRTRRRRRRRRRRRROIRIRRORRPRPROCORORPRTEY
JR20000000000C00CFL00CCPQRRRRRRIRRIRRRPRRRRCRRRCERORRPRPOPRRRERRRORRORIRTPRORPOROORRPPRPROITYY

8OOT:
.SOTTL

WAITY:

.SBTYL

START?

18:

. ® BASLE2
[ 1] START ,BRANCH T0 STARY OF BOOT STRaAP
CODE To WAIT Por TY1P Y0 COmE ON ;!ut
8lY #TUR, =2(RY) il8 THE g: ECTED OmIVE on  INE
8EQ WALT iMALY FO hl' YO 9C SEY pY QOR]VE
BR TUL02 ;BRANCH YO CONTINUL S800TING FRON TULrS
THIS 1S THE CoDE TO READ TMEg SWITCH REGISTER AND DECODE IT
MOVE O8SHR, Ry iREAD SWITCH REGISTER INTO RS
BNE 18 ;ORANCH TO DECODE IF THE LOWER

;OYIC 1S NOT ZERD
MOV (PCre, Ry ;IF SWITCH RCGISTER IS ZCRO

; THEN READ SWITCHES ON THE no3p1

;7O DETYERMINE DEVICE TYPE AND NO,
+HIRD ) ;TH]S WORD WILL BE ASSTMOLED AT 773924
ASR Ry ;RIGHT SHIFY Re ONC PLACE
MOV RO, R4 ;GOPY DEVICE AND UNIT NUMBER
IC s*'CO2M378,N¢ iLEAVE DEVICT NUMBER IN Re
ASH 0=2,R¢ iSHIFT R RIGMT 2 PLACES TO BE 2 & 76
TSY e(R&) ;ADYUSY R4 7O INDEX THRU TABLE (9§ « 74)
81cC #°C7,R0 ;LEAVE UNIT NUMBER IN Rp
MOV R#.R2 ;COPY UNIT NUMBER [NTO R2
SHaAD LT ] iPUT UNIT NUMBER I[N UPPER BYTE OF R2
MOV CIRPTRIHAE ), Ry ;LOAD MAIN CSR ADDRESS INTO Ay
MOV CMOPTH(RA) , RS i LOAD POINTER TO FUNCTION TABLE
JuP OADOR§(R4e) iJUNP T0 START QF PARTICULAR 9OOT




ol

oy BT,

POP=21/7
DEKBHA.P

73S
738
737
738
739
740
741
742
743
744
745%
746
747
748
749
752
751
752
753
754
75%
756
757
758
759
760
761
762
763
764
765
766
767
768
769
770
771
772
773
774
775
776
777
778
779
780
781
782
783
784
785
786
787
7868

DIAGNOSTIC/B00TSTRAP (MPIW1=-Y() PATTERN
THIS 1S "HE CODE TO READ THE SWITCW REGISTER ANU OECOOE 1T

21

173072
173972
173974

173976
173100
173102
1731180
173112
173114
173116
173120
173122

173124
173126
173130
173132
173334
173142
173142
173144

173146
173152
173156

173360

173362
173179
173172
173174
173176
173220
173222

o10211
000743
292311

183714
100376
a12764
112311
109711
100376
J897%1
100563
200417

310211
03231
289711
120376
823761
100193
210211
200406

J72227
410261
v09491

210211

12761
11131
129714
100376
289711
120007
vaz7e4

127777

177776

2000023
Qo000

177020

o00012

poonen?

SBTTL

TyLg:
TU1321
18!

r 3

OS'YYL

TySé:
18t

JS8TT

RKOS!

o"’TL

RPOI:

. 367TL
CHMNSGCO!
18!

MACY1l 47(657)

17«JJUNe73 18:04 PAGE 16

THIS 1S THE STAMY OF THE Tulgi/Tylp BOOT STRAP (MAGNETIC TaPE, TMil)
JICOMMAND REGISTER ADDRESS 1S 172922

MOV
BR
s

TSTH
arL
MOV
“Oove
TSTO
aPL
Lf A
aMl
BR

RZ, (RY)
WAlT
(R3)e, (KRY)

(R1)

18
#=1,2(M))
(R3)e, (RY)
(Ry)

23

(1)

AGA'N
CHMNEGU

;tOAO UNIT NUMBER INYO C,S.R,

;60 WAIT FOR SELECTED ORIVE TO COME ONLINE
;'OM: REWIND COHMMAND INTO C,S,N

:TH]S COMMAND ALSO SETS 880 BP] 9 CHAN,
;8EE 17 THE REWIND 1S COMPLETE

;MALY FOR BT @67 OF C.8.R, 70 DE SE7
;SEY RECORD COUNTER YO Sx]P ONE RECORD
;LOAD SPAZE FORWARD COMMAND INTO C,S.N,
;SEC IF THE SPACE 18 COMPLETE

;NALY FOR B1Y 97 OF C.83.R, 10 BE SET
;CHECX THE ERROR FLAG FOR THE Tmig/TULSE
;RE=TRY Q00T IF YHEZRE WAS AN ERROR
;BRANCH TO COMMON READ CODE IF NO EMRONS

THIS 19 THE STARY 9F THE TC14/77U%6 BOOT STRAP (DECTAPE, TC11-G)
JCCMMAND REGIJTCR ADORESS 1§ 377342

MOV
0!8
ST
[ [ J®
ST
aPL
MOV
BR

THIS 18 THE STAKRY oF THE Rx11/Ax83 BOOT STRAP (DECPACK Olgx CARTRIQGE, Mk1ieD)

rR2.(R3)
(R3)e, {RY)
(R1)

13

og(RY)
AGAIN
lZ.(R;)
CMNSGO

LOAD gnlt NUMBER INTO C.$.R,

"on' EWIND COMMAND INTO C,8,.R,

.$EC 17 CRROR BIT I§ SC7

;NAlY UNTIL 01T 43 OF C.S. R, IS SET

;18 THE ERROR "END ZONE'

;ORANCH IF NOT 'END ZONE'

;RE«LOAD DRIVE NUMBER AND CLEAR REVLRSE 917
;ORANCH TO COMMON READ CODE

JCOMMAND REGIJTLR ADORESS 1§ 1774p4

ASH
MOV
]

#J.R2
R2.,06(NY)
CHNSGY

JLEFTY SHIFT UNIT NUMBER 9 PLACES
;LOAD UNIT NJMBER INTO OEVICE
;ORANCH YO COMMON READ CODE

THIS 1S THE STARY QF THE RPIL/RPPI HOOT STRAP (D]Sxk PACx, RP11-C)
ICOMMAND REGIYTER ADDRESS 1§ 176714

MOV
THIS IS

MOV
MOVE
7878
148
TSTY
aPL
CHp

R2. (R})

i GOAD THE UNIT NUMBER INTD THE COMmAND REG,

THE START OF TWE COMMON READ CODE

8e3512,42(R})
tR3), (RY)
(RL)

13

(RYy)

293

#12.,R¢

,0AD WQRD CQUNT OF 312 WORDS

;LOAD READ FUNCTION INTO C.8,R,

;$EE€ 17 FUNCTYION 1S COMPLETE

sHALY UNTIL BIT @7 OF C,S.R, |8 SET
sWERE THERE ANY ERRORS ON THE TRANSFER
;1F K0 ERRORS BRANCHW TO SEC, 8007

;19 THIS THE RWM79/7TULOY



Y
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POP=11/7J5 DIAGNOSTIC/B0CTSTRAP (Mg381-YC) PATTERY
THIS IS THE START OF THE COMMON READ COUE

DExBHA.PLY

789
799
791
792
793
794
795
796
797
798
799
éeeo
LTSt
822
823
8p4¢
825
8ce
8e7
acs
829
810
811
812
813
814
8:5
816
817
818
819
820
821
822
823
824
82%
826
827
828
829
832
831
832
833
834
835
836
837
838
839
840
841
842

173206
173218
173216
173228

173222

173224
173226

173230
173232
173236
173242
1732352
1732%2
173254
173268
173262
173264
173279
173272
173300
173382
173306
173310
173314

17336
173322
173324
173332
173338

173349
173344

173359
173356

221130
c22764
021124
J03011

Jedsa7

165000
cP034p

010002
292702
410204
232764
821774
112314
129763
129379
112314
123764
128373
2127631
112314
19761
108375
811661
cope1d

110001
112311
€1276}
21164}
Ce0404

110061
211664

v16l64
p007014

cdlo00

81338
Jaeelse
pyodes

andeie

co001¢
177777
Ja0012
p20234

2080019

314004
030059

veegie
o30830

23881¢

coPole

eeon12

90916

28!

S8TTL
TYi6:
183

r3 1]

38!

o’BTTL

RPO4:

3877

Rge4:

CMNSRMI

ONE
Cue
BNE
CLRA

CLR

+WORD
+WORD

THIS 13 THE STARY OF THE RW7B/TYL6

MACYLl 27(437)

AGAIN
8FCE,14(R1)
AGAIN

(R1)

PC

105000
09834y

17°JUN=79  10:04 PAGE 19y

JORANCH IF NOT TQ TRY aAGA}N

+MAY EARQR A FRAME COUNT ERROR?
;GRANCH IF NOT TQ TRY AGAIN

;CLLAR COMMAND REGISTER THIS WILL STOP
;THE DECTAPE MOTION IF DEVICE wAS Tuse
;STARY SCCONDARY BOOT AT VIRTUAL ZEWO

iVECTOR Yo THE START oF 49?381 BQOTSIRAP
;PROCESSOR STATUS TO ASSUME AT BOOT TImME

JCOMMAND REGIJTER ADDRESS 1§ 1726449

MOV
0!
MOV
ary
9€Q
MOV
TSTO
| 14"
MOve
TSTO
BrPL
MOV
HOVve
7878
14"
MoV
an

RO, R2
sP8L349,R2
RZ2.32(RY)
#MOL,12(RY)
13

(R3¢, (N1)
12(RY)

23

(R3)e, (NY)
12(RY1)

33
ge1,8(N})
(R3)e,(RY)
13(RY)

43
(§P),S4¢RY)H
CMNSRM

;COPY UNIT NYMBER INTO R2

i'OR: 899 OP] g FORMAT, WITH SLAVE NUMBER
;LOAD UNIT NUMBER

;18 THE MEOLIUM ON LINE

;MALY FOR BLY 12 OF DRIVE STATUS REG
i [SSUE REWIND COmMMAND

;18 ORIVE READY @917 SET VET?

+WHALY FOR DRIVE READY B!

i ISSUE ORJVE CLEAR COmMMAND

;1S ORIVE READY 9IT SETY?

;WALY UNTIL QLT @7 18 SETY

;8ET SXIP COUNT TO g RECORD

; 1SSUE SPACE FORNARD COMMAND

+HA§ THE DRIVE FINISHMED THE SPACE?
iWAJY UNTIL BIT 97 IS SET

i LOAD UPPER ¢ BITS OF BUS ADORESS
,G0 JOIN COMMON RM?§ CODE

THIS I8 THE START of TuL AN79/RPE4 B00T STRAP (DISK PACK, AWPgE)
JCOMMAND REGIYTER ADDRCSS 1§ 170799

MOVE
MOVS
NOV
MOV
R

THIS 1S THE STANT oF THE RM79/AS84 8007 STRAP (FIXED MELAD DISK, ANSP4)

RO,10CRY)
(R3)e, (N})
.;‘."032(.1’
($P),90(RY)
CMNSRN

;SELECY UNIY NUMBER TO BDOT FRON
i ISSUL RCAD<IN PRESET COMMAND
SET FuT22 ¢ ECC INMIBIY P18
iLOAD UPPER ¢ BITS OF BUS ADDRESS
;60 JOIN 1~ COMMON RW78 CODE

JCOMMAND REGIYTER ADDRCSS 1§ 172948

MOV
MOV

RO,10(RY)
($P),30(RY)

iL,0A0 THE DRIVE NUMBER Tp 800 FRON
toao UPPER ¢ B8!TS OF SUS AQDAESS

THIS IS THE START OF THE COMwON RHe78 COOC

MOV
LS

1Q(RrR3),20(RY)
CMNSGO

s TUNN OFF ANY ACTIVE ATTENTION FLAGS
;ORANCH TO COMMON RCAD CODE

BOOT STRAP (MAGNETIC TAPL SYSTEw, TWULS)
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PDP=11/70 DIAGNOSTIC/BOOTSTRAP (M93W1eY() PATTERN
DEXKBMA,.P1] L

843
844
845
846
847
848
849
8sp
851
852
853
854
855
856
857
8se
as9
860
861
862
863
864
865
866
86?7
868
869
879
871
872
873
874
075
876
877
878
879
889
8sl
882
883
884
885

173360
173364
173366
1733780
173374
173376
173420
173424
173426
173419
173416
173422
173424
173426
173439
173434
173436
173449
173444
173446
173459

173452
173454
173456
173448
173462
173464
173466

173479
173472

™I

262720
go1404
225203
132713
001778
111311
212702
109711
180376
112763
277236
£32711
221773
100429
112713
109713
100376
116122
139722
100372
003907

ga0008p
209000
osdeoe
opesee
peanoe
peoeoe
cea009

ppoeed
20137

[

cloeu2d

200949

gageee

Japeol
120040

n30223

canvde

169350

-’BTTL
RXOL:

i
2%
(1111}

38!

48!

..GTYL
FUTDEY?:

AGAINT

MACY1d 27(637)
S THE START QOF THE COMMON RHe70 COD{

172JUN=73 10:04 PAGE 18

THIS 18 THE STANT OF THE RX11/RX31 BOOT STRAP (F_OPPY DISK)
JCOMMAND REGIYTLR ADORESS 1y 177479

81cC
BEQ
INC
8lTo
pER
MOVE
MOV
TS$Y8
1 4%
MOve
308
B1Y
8ED
L LD
MOvVe
1876
orL
MOVE
TSTH
orL
CLR

THIS 19

HALY

.HbRD
+WORD
WORD
+WORD
 WORD
+WORD

RESEY
JuP

#§,R2

13

R3

048, (RY)
19

(R3), (RY)
#2,R2

(R1)

r¢

8081, 2(HY)
R2.2%
0100040, (RY)
3s

AQAIN
op8s, (RY)
(RL)

43
2(R1),(N2)e
r3

43

rC

+MAKE SURE UNIT NUMBER IS ZERO OR ONE
;IR IP NEXTY INSY [F UNIT NUMBER 1S 2tRO
+POINT TO UNIJT ONE'S READ COMMAND

;18 YHE "QDONE" 91T BETY

iWALY UNTIL THE DONE 91T 1S SEY

;LOAD THL READ COMMAND

;LOAD LOOP COUNY INTO R2

;1S THE "TR» gIT SET?

;WALY UNTIL 81T 97 OF RXCS IS SET
;LOAD SECTOR NUMBER OR TRACK ADDRESS
;L00P BACK TO LO0AD SECYOR NUMPER
;CHECK FOR “EZRROR®™ OR »DONE"

MALY UNYIL BLIT 49 OR BI!T 85 OF RXCS IS SETY
;DRANCH T0O TRY AGAIN |7 ERROR

;LOAD "ENPTY BUFFER™ COMMAND INTO RXCS
18 TR IT SETY?

;MALY UNTIL OIT g7 OF RXCS 1S SEY
iJTORE DATA (R2 STARTS AT p @& GOES Y0 177)
;18 01T 87 OF MEMORY ADDRESS SLT?
;BRANCH IF NOT 120 BYTES YET

iSTART SECONDARY $Q0T AT VIRTUAL #SEROD

THE STANT RESERVED FoR A FUTURE DEVICE

(TAR AP L

i THERE 13 NO B00Y YET

;REFERVED FOR FUTURE G00T EXPANSION
;REJCAVED FOR FUTURE BDOT EXPANS]ION
iRCICAVED FOR FUTURE 9007 EXPANS]ION
;REFJCAVED FOR FUTURE S00T CXPANSION
;RESJCRVED FOR FUTYRE BOOT EXPANSION
;REJERVED FOR FUTUREL 900T EXPANSION

:cb;al THE uano APTER ERROR
;GO SETUP MEMORY MANAGEMENT AND TESY
iMAIN MEMORY AND YHE CACME AGAIN,




PAP=11/73 DIAGNOSTIC/BO0TSTRAP (MP301-YC) PATTERN nec*1§ 27(097) $7=yyNe79 10104 PpGE LY
DEKOHA,PLL THIS ]S THE START RLSERVED FOR A FUTURE DEVICY
gges
887 JSOTY_  FUNCTION GODEY FOR THE AL OF THE DEVICES
858
889 4173476 Ce0017 TYLBSt LWORD  Be00Y/ REWIND s:btetto ORIVE AnD SEY 808 ¥el
892 173%0¢9 011 BYTE 11 ;SPACE FORNARD COMMAND FAR TULS
891 173%01 03 BYTE 3 ,READ COMMAND FOR Ty1s
892
893 173%32 224003 TY36s: ,WORD 004904 ;9EARCH Fom PLOCK 8, mEVERSE DIRECTION
894 1739524 ({111
895 173324 #2% RPB3IS! ,BYTE (] }] ;READ COMMAND FOR TySe, AKp5, RPBY
896
897 173%29 ([ 2 TyLes: ,ByvE 2#7 ;REWIND SELECTED DalvE
898 173%26 91y BYTL 211 ;QRIVE CLEAR COMMAND
899 173927 034 OYTE a;x ;$PACE FORWARD
908 173910 873 BYTE 2”1 ;READ FORWARD
921
922 173511 821 rRpfés: ,BYYE 231 ;READeIN PREQEY
923 173%:2 073 RSPast ,BYTL 271 ;READ COMMAND FOR RPge g ASpe
9g4
i 925 173913 0a7 RX91%! ,BYTE T M ;READ SECTOR CommAND For ORIVE 2fRmp
926 173514 027 BYTE 027 ;READ SECTOR CCMMAND FOR DRIVE ONC
, 997
928 1739:9% 029 FUTDES: .BYTE g ;SPACEC FOR PUTURE OEVICE COmmAND
929 173%16 303029 . WORD 2 +§PACE FOR MORE COMMANDS
918




POP=11/72 D1~G%OSTIC/BOOTSTRAP (MYIP1-YC) PATITERY MArYL1l 27(897) $7eJJUNe79 12:3a4 PAGE 22
® NEXBRA.P1Y FUNCTION CODES FOR THE ALL OF THE DJEVICLS
911
® 9.2 ,SBTTL COMMAND AND STATUS REGISTER ADONESS TABL.E
9.3
9:4 173502 172%22 LSRPYR: ,WHRD 17252¢ ,TH]S 1S THE C.5,R, ADDREZSS FOR TULD2
® 9:5 173522 177342 +WORD 1773542 :TMIS 1S THEL C,5,R, AUDRESS FOR THE TUSGO
9:6 173524 177424 +WORD 177424 ,THIS 1S THE C,S,R, ADDRESS FOR THE RK®3
9.7 173526 176714 «WORD 176716 .TH|8 1S THL C,S,R, AUDRESS FOR THE RPES
® 9:8 $173%3@ 23000 HORD 2 .THIS 1S THL C,5,R, ADDRESS OF A FUTURE DEVICE
9.9 173532 172442 WORD 172449 »THIS 1S THE C,5,R, ADDRESS FOR THE RM7P/TULS
920 173%33% 3176770 +WORD 176/70¢ ;THIS 1S THL C.S,.R, AUDRESS FOR THE RW7B/RPpe
® 921 173536 172043 R LLb) 17234y ,THIS 1S THE C,.95,R, ADORESS FOR THE RMID/RIPS
: 922 173542 177172 JHIRD 177179 .TH}S 1S THL C,5,R, ADDRESS FOR RX11/RXB%
: 923
i ® 924 SBTTL FUNCTION POINTENR TABLEL
i 92 173542 173476 CuOPTRI ,HWHRD TJies ;POINTER TO FUNCTION TABLE FOR THE TULD
? o 927 173%44 173532 LHIRD TJSes ;POINTER TO FUNZCTION TABL_E FOR THE TUSS
928 173546 173504 «WORD RKOSS LPOINTER YO FUNCTION TABLE FOR THE WKPS
§ 929 473552 173504 +,WORD RPOSS LPOINTER TO FUNCTION TAB.E FOR THE KPP
3 @ 938 3173552 173%18 +WORD FUTUES ;POINTER TO PUNCTION TABLE FOR A FUTURE DEVICE
i 93. 173554 1735098 JWORD  TU10S$ ;POINTER YO PUNCTION TAB.E FOR TWHE RH7P/TYLe
932 173%56 173511 ,WORD RPO4S yPOINTER TO FUNCTION TABLE FOR THE NHT7B/RPRS
1 0 933 173%69 173312 +HWAIRD LETEY ;POINTER YO FUNCTION TABLE FOR THE HH7D/RSPe
\ 934 173%62 173513 .WORD RX21S SPOINTER YO FPUNCTION TaAB.E FOR THE HX@}
r 935
' ® 936 .SBTTL STARTING ADURLSS TABLE
937
938 173564 173972 ADDRSS ,WQRD Tyio ;STARTING AUDRESS FOR THE Teil/l1Ja0
® 939 173%66 173124 JWORD TYSe SSTARTING ADORESS FOR THWE TC11/TU%6
94p 173979 173146 +WIRD RKOY ;STARTING AUDRESS FOR THE RK11/Rxg%
%41 173972 173160 +MORD P23 ;STARTING AUDRESS FOR THME RP11/RPPS
® 962 173574 173452 ,WORD FYTJOEY ;STARTING ADDRESS FOR A FUTURE DEVICE
943 173576 173238 JWNORD Tyio ,STARTING ADDRESS FQR THE RN7D/TULS
944 41736082 173310 JWORD RPO4 iSTARTING ADDRESS FOR THE RM7B/RPRS
® 945 173602 173342 +WORD R$D4 ;STARTING AUDRESS POR THE RM7P/RS84
173624 173362 ,WORD RX03 ;STARTING AUDRESS FOR THE RX11/RXP}
®
o
o
®
®
®
o
. e e RSN _— — b,




POP=11/72 DIAGNOSTIC/BOOTSTRAP (M9321-Y(C) PATTERN MACYLl 27(857) 17=JUN=73 19104 PAGE 21
DEKBHA,PL1 STARTING ADDRESS TASBLE

948

949 +SBYTL CACHE MLMORY YIAGNOSTIC TESTS

959

951 IVVVVVVVVVVVVVVVVYVVVVVVVVVVVVVVVVVYVVVVVVVVYVVVVYVYVVVVVVVVVVVVYVVVVY VY
952 IVVYVVVVVVVVVVVVVVVVVVVVVVVVVVYVVVVVVVVVYVVVVVVVYVVVVVVYVVVYVYVYYVVVVVVY
953 je

954 ie THE FOLLOWING TWp TESTS ARE CACME MEMQRY TESTS, IF EITHER ot

985 e THEM FALLS TO RUN QSUCCESSFULLY THEY WILL COME YO0 A MAL?T

956 L IN THE M9J83 NOM, IF YOV DLSIRE TO TRY TO GOOT YQUR SYSTEM, OR
957 e DIAGNOSTIC ANYWAY, YOU CAN PRESS "CONTINUE™ AND THE PROGRAM

958 jo WILL FOHCE MI1YSES IN 80T GROUPS OF THE CACME AND GO 10 THE

989 je 0007 STHAP THAT HAS BEELN 3ELECTED,

960 10

961 ]0000'0'000'000'0"'0!0'090000'000'00"00"'0'0000090"900000'090900'009
962 10000000000 PRl R eT T e Rt R IRRt P eI et IRreEIrRIReIrIeRTIEOIEIETITIOOOOePOINOPOPOPTPROPTPY
963

964 173606 » & BAGE2 + 6¥6

965

966 ll0...00.0l.l...........l.....0.000000.0.0.0..000.00.000....Q.....OQQOO.
967 +SOTTL TEST29 TEST CACHE DATA MEMQRY

9468 jeo

969 e THIS TESY WILL CHECK THE DATA MEMoRY IN THE CACHE, FIRST GmguUp
970 je § AND THEN GRUUP 3, IT LOADS £52925 INTO AN ADORESS CONPLEMENTS
971 e IT THICE AND TWEN READS THE DATA, THEN !T CHMECKS TO INSURE THATY
972 je THE OATA WAS A HIT, THEN THE SEQUENCE |S REPEATED ON THE SaME
973 je ADDRESS WITH 129252 AS THE DATA, ALL CACME MEMORY DATA LOCATIONS
974 e ARE TESTED IN THIS wavy,

97% e IF EJTHER GROYP FAILS AND THE OPECRATOR PRESSES CONTINUE THE

976 ;e PROGRAM M]LL fRY TO 800T WITH THL CACGHE DISADLED,

977 o

978 e THE REGISTERS AME INITIALIRED AS FoLLQWS FpoR THIS TEST)

979 ie RE & 1909 (ADURESS) RL o 2 (COUNT), RZ s 1088 (COUNT)

9802 je R3 = 1008 (COUNT), Re & 125252 (PATTEZRN) RY s 1777406 (CONTROL REG)
981 je SP = 172374 (FLAG OF ZERD PYSMED ON STACK)

982 je

983 } lO.Q.Q...0.0.0000000000000000000000.0..0000.0000......Q..O...CQQ..O....
984 173606 T§T261

985 173686 212704 129252 MoV 8125292,R¢ ;’:r Up R4 FQR TWIS TEST

986 173612 21271% 202030 n8v 8YRPE, {NS) ;FORCE REPLACE GROUP p AND FORCE MISS GROYP g
987 173616 210302 18} MOV RJ,R2 +8E1 COUNT TO CONTENTS OF R)

988 173629 0102900 MOV R2,RP ;SEY SYARTING ADDRESS INTO Ry

989 173622 912791 00002 2% MOV 63, R} ;USBE 2 PATTERNS IN DATA MEMQRY

999 173626 089124 3 cOoM Re ; COMPLEMENT OATA [N Re

991 173632 210412 MOV R4, (R¥) ;MRITE THE TEST PATTERN

992 173632 209110 COM (RD) ;O0YBLE COMPLEMENT OATA AND

993 4173634 229110 COoM (RB) iMAKE SURE DATA IS IN THE CACME

994 1736386 221004 CHpP (RO), N4 +GOMPARE DATA & SET BIY g IN MIT/MISS REG,
9905 173648 0201401 BEQ 1] JORANCN IF DATA MATCHES

996 173642 p2080P HALY iOAYA DION'T MATCH RS ©® ADORESS

997 173644 D6837 177752 LT T ROR 09177/92 iWAS THE LAST MEMORY RCFERENCE A MIT?
998 173658 123402 8ce 48 ;BRANCH IF YCS

999 $736%2 o00000 MALT ;CAGHE FAILED TO MWIT Rp » ADDRESS

1200 173654 popead (1] BOOTN(SS ;ADORT REST OF TEST IF “CONTINVE™ PHRESSED
1921 3173656 277115 43! 300 Ry, 38 ;60 BACK ONE TIME TO TRY COMPLEMENT DATA




b B

POP=11/72 DIAGNOSTIC/BO00TSTRAP (MQ3P1=YC) PATTERYN
DEKBnA.PLY

ipege
003
igos
105
-1 1
~207
ige8
<009
‘010
N S
iRi2
i213
-214
1245
i016
iey7
-218
919
ig20
ig22
022
1223
ip24
<025
026
1927
1028
i02¢9
igle
1231
P32
D33
1934
ig3%
1236
ie3?
1238
1239
1840
1041
1342
ip43
1044
1245
1046
1047
i048
1249
1059
21951
1852
+853
1e54
i255

173660
173662
173664
173670
173672

173674
173674
1737080
173702
173704
173726
173719
173714
173722
173722
173724
173726
173732

173732
173734
173736
173742
173744
173746
173759
$737%2

173754
173756
1737690

TEST26

¢29720
277221
012719
029116
221391

212702
10300
019204
010022
977492
212716
212701
918300
210204
pesi11p
2991192
220028

poi4py
L LT
026037
123422
20000
200407
977413
211613

089016
277129
000404

TEST CACWE DATA MEMQRY

0doees

367490

200034
200023

177752

TST
808
MOV
com
BNE

MACYL1) 27ten7)

(RO)e
r2,28
#GRP1, (ND)
($P)

13

17=JUN=78 10:04 PAGE 22

;MOVE YO NEXY ACDRESS

:BRANCW JF NOT GoONE

:FORCE REPLACE GROUP 1 AND FORCE MISS GROYP o
;COMPLEMENT THE CYCLE FLAG

;L00P IF NOT DONE

SOTTL
TH1S TESY CHECKS VIRTUAL "EH?!Y PrRo™ P21908 THRY 137776

je
)
)e
je
je
jo
je
je
je
O
je
)
} e
1o
je
jo
jo

TO INSUKE THAT YOU CAN GET W

MEMORY,

TEST2/

IT STARTS WITW GROYP 14
FINALLY CHECKE MEMORY WITH wOTM GROUPS ENABLED,

TEST VIRTYAL 28K WITHW CACHE oN

TS ALL THE WAY UP TWROUGH MAIN
ENABLED, THEN TESTS GROUP B, AND
IF ANY OF

THE THREE PASYLS FAIL THE TESY WILL WALT AT “CONT + 2%, THMEN
IF THE OPERATUR PRESSES "CONYINYE", THE PROGRAM WiLL TRY TO
B800T WITH THE CACHE DISABLED,

UrpgN ENTRY TME REGISTERS WiLL BE SET yp aAS faLLOHSI

RD © BOLOPE (ADDREDS), Ry © 3 (PASS COUNT),

2 = 07488 (REMORY COUNIER),

RI = 1290 (FINST ADDRESS), R4 e §7499 (MEMORY COUNTER),
RS s 177746 (GONTROL REG,), 8P ® 3172374 (POINTING TO CODE FUR CONTROL RLG)

UpgN CQHPLETIgN OF THIS TEST MAIN MEMgRY VR?H VIRTUAL ADDRESS

Illlﬂl THRU 1

7776 WILL CONTAIN 1TS ouu VIR

UAL ADORESS,

J 1000000000000 00000000000000000000000000000000000008000000000000000000000

T8T27:

18!

r{ &
I8¢

ag!

MoV
MOV
MOV
MOV
309
MOV
MOV
MOV
MOV
comM
coM
Cup

SEQ
HALT
ROR
acs
HALTY
L
sSOo
MOV

CLR
$09
BR

807489 ,12

RJ,HO

R2.H4

RB.(RY) e

R¢,18

. RPO, (3P)
R

lgoﬂl

Rg.R4

(R9)

(R3)

R, (Ri#) e

09177/9%2
43

800TM8S
Re,3S
($P), (RI)

(§®)
R3.28
JUmP

iCOYNT STYORAGE (20K - 1000 BYTLS)

iFIRST ADORESS 1S 31800 OCTAL

;SETUP COUNTER

;FILL MEMORY WITH ADORESSES

:L00P UNTIL DONE

1L0AD CODE YO FORGCE GROUP 9 ONTOD STACK
:SET PASS COUNT TO THREE

iFIRST ADDREDS

;COUNTER

;O0YOLE COMPLEMENT DATA aND

iMAKE SURE 1T IS IN THE CACNKE,

iGOMPARE DATA, AND SET BIT 9 IN MIT/MISS RLG
;ALE0 POINT TO NEXT ADORESS

;ORANCHM IF DATA MATCHES

;OATA DIDON'T MATCH RS » ADORESS ¢ 2

;MAS THE LAST MEMORY REFERENCE A WITY
;ORANCH IF YLS

iMIT FAILED YO OCCUR RP o ADORESS ¢ 2
;ABDORT REST OF TEST IF "CONTINUE™ PRESSED
;i LOOP UNTIL DOONE

;FORCE M1SS QGRPL ON PASS 2, FULLY

;ENABLE CACHE ON PASS THREE,

:GE] REAQDY TO FULLY ENABLE CACHME ON PASS 3
+RUN THREE PASSES THRYU TW]S TEST

;GO YO BOOT STRAP COOL



PDP=11/72 DIAGNOSTIC/BOOTSTRAP (M9301-YC) PATTERN
TEST VIRTUAL 28K WITH CACHWE ON

DEKBHA.P11

.056
057
ips58
159
i1p69
ipel
P62
1063
ido4
- 265

173762
173764
173766
173768
173772

173774

TEST27

popeon
222626

212715
223726

eeo1y?

co0Rul

cnBo1e

173000

CONT: MALT

cMp
B00TM]SS!

MOV
JUMP: TSY

JMP

END

MACY11 27(69%7)

(SP)+, (SP)e

IMISS, (KD)
(SP)e

#8800

17+JUN=73 1P:34 PAGE 23

+STUP WERE F THERE [S A CACHE ERRONW
»ADJYSY SBTACK PIINTER AFTLR ABORTY

;FOMCE MISSES IN 80TH GROUPS OF CACHE
POINT TO UPPER SIX BITS OF BUS ADDNKESS

s TMAY DATA 10 IN AQDRLESS 1772376 (KUPAR7Z)
.0 Y0 B00OT BTRAP ENTRY POINT




PDP=:1/70 DIAGNQOSTIC/BO00TSTRAP (M9P3P1-vC) PATTERN
CROSS REFERENCE TaBLE

DEKBHA,P1]

ADDRS 1738564
AGALY, 173472
BASE. = 163920
BASE2 = 173000
pooY 1739080
BOOTM] 173766
CMDOPTR 173942
CMNSGO 173162
CMNSRH 173358
COoNT 173762
CSAPTR 173%2¢
Z1SPLAs 1779702
FCE s 001000
FUTDEV 173452
FUTDES 1739159
GRPZ = ;00030
GRP. = DPPes
INOMAP 163129
JUMP 173772
KDPARDs 172360
KDPAR7= 172376
KIPARDs 172349
KIPAR7s 172356
KIPDRO= 172320
KIPDR7= 172316
MAPLZ2 = 17p202¢8
MISS = JPPP14
MMRD = 177%72
MMR3I s 172916
MOL s 210008
N s 2290003
PAEH; T 169776
pe sX2000087
RKOS 173146
RK2SS 1739504
RPD3 173160
RP23S 173504
RPO4 173316
RPR4S 173911
R§C4 173349
RSO4S 173912
RX91 173360
RX018 173913

RZ =X000820

733
730
19
i
7958
1002
732
791
819
674
731
i
is
8748
Y28
is
is
2908
1093
is
is
18
is
i
is
is
i
i
ie
18
1179
169
229
313
3939
489
577
1027
648
249
7708
8%
7789
evSe
8250
9029
8358
9238
8409
9259
2430
498
6llie
719

9388
762
118
Tee
1062
1047
9208
7064
829y
1050
P14

7ve
942
ssp
s00
1004
22
10608

957
4y3

%231
2%e
1
0200
8629
boe
1180
170
249
3238
Jva
483
- 11 ]

7%
558
940
28
94y
929
944
932
949
33
948
3¢
244
4y
¢108e
7230

789 791 861
964
10589

772 702% 842
04y
1034

806

2710 292 618
1099

119 124 1299
182 1898 192
2968 297 2%8
324 32% 339
395 495 42009
493 3469 517
6298 30 631
S64e 749 TVv4e
397e Jo0 497
981e 392 Se4
6200 6210 6950
724 728 729

MACY1l 27(097)

883s

130
191
209
342¢
421
LR
42

848e

4100
906
0560
(] M

17eg Ne78 19104

194
200
27¢0s
343
422
329
11

413
87
(11 L
02s

136
2090
277
344
434
Sads
9e7

44
509
(YY1
838

PAGE 24

1460
210
r 34
398
51
345
"0

436¢
331
662

8400

147
211
20
367¢
2
340
783

43%e
234e
665
7800

148
228
3000
368
433
954

10000

440¢
339
60?
9910

198
2270
n
309
803
9759
1009

(YY)
o00e
o7
v 2e

1680
220
392
380
9%
976
1019

49%e
098
7460
930



PDP=11/72 DIAGNOSTIC/BOOTSTRAP (M9301-YC) PATTERN
CROSS REFERENCE TASLE

DEXBKA,P1L

RL :x:,0000%
R2 X230022
R3 =XC00003
Re 'X220004
1 sX000909
se 2200006
START 173914
SuR s 177972
I§TL 1699080
TSTio 169134
TST1. 169146
rYST12 169166
TSTi3 169204
TST:i4 165214
TST1S 169236
TST16 169260
TST17 169312
TST2 1699004
TST22 163346
TST21 169374
TS§T22 16%945p
T§T23 169476
TST24 169559
TST2S 16%662
TST26 173606
T§v2? 173674
TST3 1690280
TST4 163036
T§TS 1690952
T876 169966
TSY? 163076
TUR s 00092
TU.Q 173979
TU.D8 173476
TJi22 173074
TYLé 173238
TYUL6$ 173909
TUS6 1733124

ove
244e
416
S40e
7410
782e
815e
857
245
6160
771
1031
24060
639%
987
2470
725e
1037
2480
1004+
139e
828
785
19
1259
293
273
297
322
339
364
3¥2
417
126
440
46
%12
3350
3950
681
678
1020
143
169
186
caé
224
im
7398
8898
711
8939
%7
7978

1002
249
437
6R7e
743
7830
818
8>y
240
021
778

1037
247
(1.1]

1030
248
7260

1048
gee

1049
1000
830
7168
sve

2/08
2ves
3149
3360
3568
3010
1Y
358
1379
s04s
evagp
5308

(1 L]
6439
%840

199
181
o1
2218
2419
709
938
220
7419
943
L
3

18300
2510
441e
610e
74%e
784
818
8420
4380
644
8330

292
7320
1036
3150
727

317
1039%e

1820
1085«

746

1232e
29%e
4420
619
7460
786
825
863
4430
652
8b4e

293¢
741

316
73

242
1334

wACY11 27(637)

1236
337
4460
6230
747
7v0
826
LT}
333
654
LT}

2940
746

303
732

388,

243
1049

1038
J6pe
4050
éb1e
749
792e
827
989
334
639
8340

293
738

498
733

9957
1031

17=yJNe73 10104

1039
301
407
6062
757e
L1}
828

1001
538
6730
8300

A YY)
793

w9y
700

497,

%¢2
1857

1049
J430
4730
6670
758
806
835

183%e
3Y6e
72%e
869

317e
T}

503e
1068

i e €A ) e
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303
4730
6690
7%9
888
836
18920
398
7380
866

3180
013

0540
990

937
366e

3008
47%0
6’e
761
L] A/
S4ie

999
739
987

617
815

(311
vy

909

367

389
4960
799
7630
Siie
851

(Y 1.1
797
988

620
826

699
ova

50

b44p

4110
%2%1e
7310
T710
012

053¢

(1]
7063
10030

0d2e
2900

([ 1.7.7}
10310

210
077%e

4320
9320
73%e
7780
8340
39

(T1 )
7700
1029«

7240
1033

%60
010



POPe11/9s DIAGNOSTIC/BO0TSTRAP (Mg301-Y() PATTERN MACY11 27(837) 17°JUN=73 10:04¢ P,GE 20

DExBHA,.PLY CROSS REFERENCE TABLE

TySes 173522 (AL 927

WAlT 173002 7099 710 742

STN = Co0030 ise 117 1268 129 138¢ 143 144 108¢ 163 160 1828 186 189
2028 ril] 289 2229 224 227 2e2s 253 29%6 2710 2’3 276 2%
297 AT ] 315s 320 323y 3379 339 3e2 357 k1Y) 387 3828 e
393 4879 417 420 4369 448 [} 409% 478 479 4959 912 946
5310 344 1 1Y ) 573 SYas 001 629 64ads 966 vesSs 10808 192vse

. s 174920 1168 Td48 9648
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POP=11/7J) DIACGNOSTIC/B00TgTRAP (MO3W1=Y(C) PATTERN MACY11 27(@597) 7=y Ne/3 19:06 PAGE 27
® DEKBHA. P13 CROSS Rzranzncc TABLE
COMMEN 18 77 109 683 954
® ENOCOM 10 96 112 700 961
MGl 117 119
“§G12 2960 298
® MGl 2768 278
“8C12 3800 32
MSG13 3230 329
® M8G14 3428 344
MSG1S 3079 369
MS$G16 3930 399
® MSG17 4208 422
MS$G2 1290 131
8622 4519 453
® 8G21 4798 481
w$G22 9168 318
“8$G23 9440 940
® MSG24 3758 977
“MSG2S 6299 631
MSG26 %69 968
® MSG27 19088 1010
“SG3 1468 148
§G4 1608 178
® MSCS 189¢ 191
MSG6 2098 r} 1
] 227¢ 229
P yXTTST 14 117 129 146 168 189 209 227 256 276 3o 323 362 307 393
4292 451 479 516 544 573 629 906 1008
sKlp 10 126 143 109 186 286 224 293 2’3 2v? Ja20 339 Jo4 vy a7
Py 448 476 512 (1)
STARS 18 117 124 129 136 140 178 160 192 109 r{J 209 229 7 240
256 269 276 209 300 313 323 33 362 359 367 300 393 'T1) 0
PY 434 451 463 479 493 916 529 %44 L 1Y) 579 594 629 YY) ve0 83
1008 1027
$EXT 14 117 129 146 168 109 209 227 2%6 27¢ A1) 323 342 307 393
PY 420 453 479 916 544 87 629 %06 10008
$$SK1IP 19 126 143 169 186 200 224 293 273 29 j20 33 Jo¢ Ive 47
448 476 512 (Y-}
o
@
o
®
o
o
®
@




POP-11/72 DIAGNOSTIC/800TSTRAP (M9P3¥1-YC) PATTERY
CROSS REFERENCE TABLE

DEXKBHA.P11
AjC 382
A0 292
ASH 4465
ASL 441
ASR 439
8CC 272
8CS 296
BEQ 162
995
8GE 163
ey 164
B! 142
gHl1S 184
81cC 362
8!S 316
Y J86
B!'8 851
BLE 165
BLO 319
BLOS 143
BLY 205
8v! 142
BNE 186
BPL 1614
8R 126
svC 183
8vsS 141
CLR 139
CLZ 222
tupP 383
CMPB 9022
comM 294
coMD 321
peEC 160
wALY 127
418
996
InC 293
JMP 370
JSR 558
MoV 242
233
025
749
818
1031
»nVe 497
RESET 883
ROL 271
ROR 182
RY] 968
RTS 564
SEN 204
Stz 282

440
298
473

723

998
233
1042
3ae
224
189

602
744
799

rfd)

206
292
469
384
428
912

411

499
304
337
3006
337
144
449
99
318
678

243
334
644
724
827
1932
716

313

442
317
599

1045
3vo

3ol
362
283

735
738
oo

297

338
273
732
413
744
705

966

335
Se7
3008

166
479
1043
412
733

244
537
648
729
8208
1034
746

997

Joi
616

47

97

728

094
839

3>
339
8o1
Sep
748
711

2%

L 1Y)
T T
497

187
477
1040
437
1L

249
563
>0
751
836

1059
783

1044

446
726

476

448

840

447

393
762
740

649
662
665

297
313
10%¢
475
1062

246
9567
631
732
84y
1036
88

609
770

536

%05
762
753

677
670
(13

223
537

626

247
996
652
739
854
1937
811

MACYL1l 27(¢857)

642

501

%p8
789
704

792
788
998

234
599

892

248
598
693
749
989
1049
815

801

E RN
787
772

7ve
799

274
362

249
ope
094
797
T
1059
829

17« J Ne78

6e3

37
234

819
1Y)
94
oY)y

2ve
303

4356
T M
659
703
(] 3

12:04

6/¢

717
81}
82y

1951
1043
1008

32
1)

438
(1]

656
77

98
839

PAGL 28

710

789
817
842

19%7
10308

349
873

493
011
(11}
778
1] 1)

3

8e7

791
8de
iees

1839

399
664

490
610
(YY)
702
993

7

849

1000
804
1947

305
672

490
619
664
(TR
1004

862

852

0e7
182

vy
e’y

933
029
007
o3
1029

809

11,
07

932
021
37
8g4
1030



POP=11/72 DIAGNOSTIC/BOOTSTRAP (MP3W1eYC) PATTERN MACYL1 27(857) 17« JN=79 19:04 PLAGE 29
DEXBHA.PLY CROSS REFERENCE TASLE
$08 012 413 443 %11 340 610 623 658 666 (¥4 | 858 1003 1603 1089 1040
1952
suse 2% 389
SwAB 471 732
ST 414 416 727 749 799 761 788 1092 1002
1878 467 743 747 7084 899 012 816 (}1] 863 1Y)
JBYTE 890 891 095 av7? 898 g9y 902 92 \J M 999 980 908
,ISABL 1
{ENABL 1
JEND 1065
LENDC 118 129 127 130 137 144 147 199 166 169 181 18?7 190 {3 297
210 221 225 228 241 234 237 27¢ 2/4 277 292 290 3 319 321
324 336 340 343 396 369 368 384 vy 3V YY) 410 421 39 449
452 464 477 48P 494 913 %517 LRT) 5458 559 576 993 op2 (XT ) 043
967 98¢ 1099 1048
JEQULV 1
AF 117 124 126 129 136 143 146 158 109 168 162 100 189 ({]] r{ )
289 229 224 227 240 2933 256 209 2’3 276 269 297 308 313 329
323 339 33¢% 342 335 304 307 300 vy vy 493 417 420 ¢34 (1]
451 463 476 479 493 512 516 929 Sad 554 37s 594 ép1 029 642
966 983 1098 1027
JAFF 112 124 126 129 136 143 148 198 109 168 188 100 189 200 {1
229 229 224 227 249 293 2%6 209 273 276 r{ 3] 297 AT 313 320
323 335 339 342 395 Jo4 367 300 379 IvVy 4 4%7 420 434 4490
491 463 476 479 493 512 916 929 LY 3%¢ 37% 3% (Y Y 02y 042
966 983 19908 1027
JI1F 117 118 119 12¢ 129 130 134 136 166 147 148 198 108 10" 170
1892 189 19 v rd I. 289 210 211 r{'{ ) 227 228 229 r{l ] 2% 29?7
238 r{ 3 276 277 278 209 302 R ] B 32 313 323 324 329 339 342
343 344 355 307 368 369 388 393 Ive 3V 49 420 421 622 434
492 452 453 403 479 480 483 4v3 9536 517 910 9529 944 9495 93406
554 578 576 877 394 629 638 031 642 P04 %7 1 o3 1000 1009
1010 1027
A 1ST 1 77 14 iee0 112 117 126 129 138 14§ 160 168 182 109 322
209 222 227 242 2%6 271 276 29 AT 319 323 337 342 397 367
382 393 4p7 420 436 493 409 479 qavs L 3Y ) 93¢ 544 396 979 117
629 644 683 Toe 951 961 906 (11 1008 1029
LMACRQ 1 11?7 129 1406 168 109 299 22? 256 r &4 300 323 342 307 393
422 43 479 916 544 97% 629 960 1000
JNLIST 1 77 96 109 112 11?7 126 129 138 144 160 160 182 109 22
209 222 227 242 2%6 271 278 293 AT ) 319 323 337 J&2 397 367
382 393 407 20 436 451 4069 479 s 316 233 %44 396 979 i 1] )
629 644 683 Tee 931 961 906 0 1008 1029
+PAGE 1 3% 75 831 886 1 948
+REPY 77 96 102 112 683 780 879 933 90y
. SBTTL 118 132 147 169 1% 210 228 297 277 394 3¢¢ 343 J00 Ve a1
492 489 517 945 576 630 682 79?7 714 738 754 767 778 700 (IT)
822 832 839 845 872 88’ 912 924 936 1 X} \ 1Y} 1009
LTITLE 13
.WORD 252 722 796 1A%} 875 876 877 87e 879 (1T (11} (1] 1] 914 949
916 917 918 919 9202 921 922 926 927 928 929 230 234 932 33
934 938 939 9ep 941 942 943 944 948 940
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POP=11/y. DIAGNOSTIC/BO0TSTRAP (MgJI@1-YC) PATTERY
DExBMA,P1Y CROSS REFERENCE TABLE

ERRQRS DETECTED: @

oDEKBHA,DEXBHA ,LIS/SOL/CRFaDLXKONA,PL1]
RUN=T|Mpt 310 1% 2 SpCONDS
cORE USED! 9k

MACY1l 27(g37)

PRI Ss—— —

17=JUN=79 101006 PaASE 30



