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IDENTIFICATION

PRODUCT CCDE: MAINDEC-11-DGMIA-A-D
PRODUCT NAME: PDP11/60,PDP11/70 ROM

BOOTSTRAP/TEST PROGRAM
PPOGRAM DATE: JANUARY 1977
MAINTAINER: DIAGNOSTIC CROUP
AUTHOR: JIM KAPADIA

THE INFORMATION IN THIS TDOCUMENT IS SUBJECT TO
CHANGE WITHOUT NCTICE ANU SHCUULD NCT BE CONSTRUED AS A
COMMITMENT BY DIGITAL EQUIPMENT CORPGRATION. DIGITAL
EQUIPMENT CORPCRATION ASSUMES NC RESPONSIBILITY FCR ANY
ERRORS THAT MAY APPEAR IN THIS [OCUMENT.

THE SOFTWARE DESCRIBED IN THIS DJICUMENT IS FURNISHED

UNDEER A LICENSE AND MAY ONLY BE USED OR CGPIED IN
ACCORDANCE WITH THE TERMS CF sUCY LICFNSE.

DIGITAL EGUIPMENT CORPURATION . ASSUMES NO
RESPCNSIFILITY FOR THE UsSE CR RELIAPILITY OF ITS

SOFTWARF ON EQUIPMENT THAT IS NCT SUPPLIEC BY CJIGITAL.

COGPYFRIGHT (C) 1977 BY LIGITAL EQUIPMENT CORPORATION
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§7 1.0 ABSTRACT

68

¢S THE M9301-Y~-H IS DESIGNED TO PRGVIDE BCUT STRAPPING CAPABILITIES
70 FOR THWE PDP 11/60 AND PDP 11/70 CCMPUTERS. 1IN ADDITION TO THAT
71 THE ¥9301-Y-H ALSO INCLUDES ROUTINES THAT PROVIDE BASIC
72 TESTS FCR THE CPU, MEMORY AND TFE CACHE.

[N

74 THE ECOOTSTRAP/TEST PROGRAM HAS BEEM CESIGNFD FOR FLEXIBILITY
7= OF OPERATION. ITS FUNCTIONS MAY BE INITIATED AUTOMATICALLY
7€ CN PCWER-UP, OR BY DEPRESSING TFE CONSOLE "BSOTY SWITCH
171 GR BY A LOAD ADDRESS AND START SEGUENCE.

T8

79 A SET OF MICRD-SWITCHES ARE LOCATEL CN THE M9301 MODULE.
80 THEY ARE USED BY THE RCUTINES TC DETERMINE WHAT ACTION
g1 1S TG BE TAKEN.

¢?

23 2.0 CEVICES SUPPGRTED

€4

ac 1. RK11/RKO0S DISX

ye 2. RK611/R%05 DISK

37 3. TC11/TUS6 DECTAPE

EF 4. TM11/TUI1C MAGTAPE

89 5., RP11/RP0O3 DISK

v 0 6. RH11/RP04 DISK

91 7. RH11/TUl1€ MAGTAPE (800 2PI,NRZI)

92 8. RH11/RS04 FIXED HEAL DISK

92 9. RX11/RX01 DISKETTF

94 10. PC11 HIGH SPEED READEFR

[=4

3

9'7

9% 3.0 INITIATION

[ols)
i0r THE EGOTSTRAP TEST PFUGRAM CAN E& INITIATED IN ONF GF
101 THE FCLLCOWING WAYS:
102
102 1. AUTCMATICALLY ON PCWER UP
1¢ 2. DEPRESSING "BQOUT"™ SWITCH ON THE COGNSILE
108 3. LOAD ADDRESS AND STERT SEGQUENCE FOGM THE CGNSOLE
10%
107 3.1 POWER-UP START
1C¢€
106 3.1i.1 PLP 11/5X
110
111 UN THE PUP 11/5X THERE IS5 A THRFE-POSITION SLIDE SWITCH
11z (BCOT/RUN/HALT) CN THE CONSCLE. TF THIS SWITCH IS LEFT
117 IN THE "»00T" POSITICN AND PCWEER-UP OCCURS, AN AUTGMATIC
114 3GCTING WILL OCCUR FROM THE PERIPHERAL SPECIFTIED IN
11¢ THE MICFU-SWITCHES (SEE SEC. 5.C). UNIT 0 CF THE DEVICE
11F #ILL BE B800TED. THYE TEST RCUTINES WILL BF EXECUTED
117 PRIOK TO BGOTING DEPENDING QN THE SETTING OF MICRO-
118 SWITCHES, SEE SEC. S.0.
116
120 3.1.2 PBDP 11/70
121

122 IF MICRC-SKITCH 1 CON THE M9301 MCDULF IS CN, THEN
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AUTOMATIC BOOTSTRAPPING WILL OCCUR ON POWER UP.
THE BOOTINC WILL RE DGNE FRON THE DEVICE SPECIFIED
IN THE MICRO-SWITCHES. SEE SEC 5.0.

3.2 "BOGT'" SWITCH

WHEN THF BOOT SWITCH ON THE CONSOLE IS NDEPRESSED,
BOCTING wILL CCCUR FRCM THE PERIPHERAL SELECTED IN
THE MICRG~-SWITCHES, UNIT O WILL BE USED. THE TEST
ROUTINES WILL BE EXECUTED DEFENDING CN THE SETTING OF
MICRC-SWITCHES, SEE SFEC. S.0.

3.3 CONSOLE

TFIS MOPE OF OPERATION ALLOUWS THE USER TO BOOT FROM

ANY DEVICE, ANY UNIT NUMMFR; (INDICATED

IN THE CUNSGLE SWITCH REGISTEP). IF THE CONSOLE SWITCH REGISTER
iS CLEAP (ONLY THE LOW BYTE NEEL TC BE CLEARED), THEN

THE BGOOTING WILL OCCUR FROM THE NEFAULT DEVICE SPECIFIED

IN THE MICRC-SWITCHES (SEE SEC S5.C). UNIT C CF THE

DEFAULT DEVICE WILL BF USED.

ON THE 11/6X, LOAD ADDRESS 773000.
CN THE 11/70, LOAD ADDRFSS 17773000,

IF THE PBCDTING IS TC BE DONE FRCM THE DEFAULT DEVICE
SPECIFIEL IN THE MICRO-SWITCHES, THEN CLEAR THE LD-BYTE
CF THE SaITCH REGISTER AND PRFSS START.

IF THE BCCTING IS TO RE DONE FRCM ANY DEVICF, THEN
SWREG¢2=0> SHGULD CONTAIN THE CFEIVF NUMBER AND
SWREGC6=3> SHTULD CONTAIN THE DEVICE CCDE (SEF SEC 5S.0).

AS BEFJKE, THE DIAGNCSTIC TESTS WILL BE EXECUTED
(PRICR TO BOOTING) DEPENDING ON THE POSITIOYN OF
MICRC-SWITCHES, SEF SEC. 5.0.

4.0 SWITCH REGISTEP~-DEVICE CCLES, UNIT NUMBER

WHEN THE "LOAD ADDRFESS, START" SEGUENCE DESCRIBED IN

S5EC. 3.2 IS USED TO INITIATE THF EGOTSTCAP, THE

BOCTING wILL OCCUR EITHER FROM THF DFEFAULT

SEVICE SPECIFIED IN THE MICRO-SWITCHES CR THE DEVICE,

UNIT SPECTIFIED IN THE SWITCH RECISTEx. THE PRCCEDURE

1S TC LCAD ADLDRESS, THEN LUAD THE SWITCn REGISTER PROPERLY
(SEE TAFRLE RELCW) ANMD PRESS START. (CONTRCL, STAKRT FCR 11/60).

STARTING ADDKESS

17773000 PDF 11770
773000 POF 11/6X
34FEC (L3 BYTE) FUNCTION
0 BCCT FROM CEFAULT DEVICE, ORIVE O
NN-ZERC BCUT FRCM UEVICE AND DRIVE NUMBER
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175 SPECIFIED IN THF SWITCH REGISTER.
180
131 e e
187 SWITCH REGISTER 115! 161514131211101
2 ececececccmccscccccccc—e———————
134 \ /\ /
1E€ \ / N/
16€ \/ \/
187 CEVICE CODE DRIVE & (0-7)
158
16¢ CEVICE C3DE (SWREGCHE=?D) DEVICE
190 eeememmmcccmemmmm—m—eeee ameeaa
131
192 Q USE THE DEVICE SPECIFTED IN MICRO-SWITCHES
162 1 T11/TU10
134 2 TC11/7U56
19¢ 3 R¥11/RK0S
15¢ 4 KP11/PPO3
167 5 R¥X611/RK06
198 6 RH11/TU16
196 ki RH11/7PP04
200 10 R¥11/RS04
AR 11 RX11/RX01
N2 12 PC11
2032
204
20 5.0 MICPO-3WITCHES GN M9301, OFTIGN SELECTIGN
20¢
287 THeRE IS A FLAT-PACK CONTAINING TEN MICRO-SWITCHES ON
20¢ THE M9301. DEPENDING ON THE SETTING OF THESE MICRO-
209 SWiTCYES TEF PROGRAM AND THE MACKFINFE TAKE CIFFERENT
210 ACTICNS. (THE MICRO-SWITCHES CAN BE ADDRESSED AT UBA
211 XX773024).
212
212 MICRC-3WITCHES DESCRIPTION
e emmmma== | dccmmccccaa
21
1% 19 USEN TC SELFCT PRGCESSOR TYPE
217 IF CFF, THEXN 11/790
VAR IF 0ON, THEN 11/60
21¢
z2¢0 9 IF OFF, 30 NOT EXECUTE ANY TEST ROUTINES
221 (CPY,CACHE,MEMCRY)
z22° IF ON, FXECUTE TEST ROUTIMES (NOTE: SEE
227 MICRU-SWITCH ). SEE SEC 6.0
224
27 [V IF CF¥F, THE RCM BCOT STRAP PROGRAM
I7f WILL NOT CHECK THE CONSOLE SW REG BEFOPRE
227 EGCTING.
272 IF ON, THE ROM BOOT STRAP PROGRAM
Z2a #TLL CHECKX THE CCNSNLE Sw REG AND
car wILL RGOT ACCORDINGLY.
201

67-04 LEVICE CONE, FOR SELECTING THE DEVICE
TN 3CNT FRCM (NORMAL DEVICE).

N ND
» o N
N~ s
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03 IF OFF, EXECUTE MEMORY-MODIFYING
TESTS BEFORE BOOTING (SEE SEC 6.0)
(JSR,RTS,RTI,MEMCRY TESTS, CACHE TESTS)
NOTE: THIS MICRO~-SWITCH IS LOCKED AT,
ONLY IF 9 IS ON.

€2 SWITCH SHCULD BE QOFF FOR 11/60
SWITCH SHNULD BF ON FOR 11/70 IF
BCCT CN PCWER UP IS TG BE USED.

01 IF OFF, THE LOW ROM (XXX65000-XXX6577¢)
IS DISAFLED
IF CN, THE LOW ROM IS ENABLED
NORMAL POSITION UF SW 01 IS ON.

MICRC-SWiTCH COPTION © IS PROVICED TO PROTECT THE USER AGAINST
UNINTENTICKAL CR NCN-AUTHCRIZED SETTING COF THE CCNSCOLE SWITCH
REGISTER, NORMALLY, ON POWER-UP (SUBSEGUENT TO POWER-FAIL)
BUUTING WILL RE DONE FROM THE DEVICE CODE SPECIFIED IN THE
HICRG-SWITCHES (ON M9301 MCDULE), PRGVIDED THE CCNSCLE SWITCH
<EGISTEF IS CLEAR. IF TdE CUNSCLE SWITCH REGISTER IS NCT CLEAR,
THE PROGRAM WILL USE THE CODE SFECIFIED IN THF SWITCH REGISTER

F0R SELECTING THE OEVICE TO BOCT FROM. IF THE MICRO-SWITCH

IS LEFT IN THE CFF PCSITICN, THE BCCT STRAP PRGGRAM WILL NOT

SENSE THE CONSSLE SWITCH REGISTFR; THUS ELIMINATING THE POSSISILITY
UF ATTEMPTING TC BOOT FRUM AN UKDESTREDR OR NON~EXISTENT PERIPHERAL
IN CASE CINECLE SWITCH REGISTER IS SET RAMDCMLY.

6.0 TEST RPQUTINES TN M9301-YE

THE M5301-YH HAS TESTS TG CHECK CUT THE CPU (INSTRUCTICNS),
CACHE AND MEMCRY (UP TO 2z8K). THEFE ARE TWC TYPES OF TESTS.

1. NON-MEMORY MODIFYING TESTS
2. MEMCRY-MCDIFYING TEETS

THE CPU INSTRUCTION TESTS APE NCN-MEMORY MCDIFYING
ANL ARE EXECUTEC PRIGCR TO BOGTING IF MICRO-SWITCH
9 IS CTN. CSEE 5EC 5.0.

THE MEMCRY-MODIFYING TESTS CCNSTITUTES THE TESTS
FUR RTS,kTI,JSR INSTRUCTIONS, TESTS FOR THE CACHE
ANu THZ TESTS FCR THE MEMCRY. THESE TESTS

ARE EYECUTEL PRICR TG BOOTING IF MICRO-SWITCHES

G IS CON AMD MICRO-SWITCH 3 IS CFF. SEE SFC. 5.0.

0.l CPU TESTS

THIS SECTTYOM CONSTISTS OF SEVERAL SUR-TESTS
WHICE CHETK THE CPU LATA PATH AMD CONTRCL LGGIC
v3ING VARTCUS INSTRUCTIONS.

2.2 MAIN MEMCRY TEST

THIS T=ZST CHECKS OUT THE MATN MEMCKY (UP TG 28K),
4ITh THE CACHE DISABLED. PAFITY ERRCR VECTCR HAS BEEN
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291 SET UP, HENCE PARITY ERRORS IF FOUND WILL BF DETECTED.
262
2412 6«3 CACHE TEST
264
25¢ TH1S SECTICM HAS TESTS TO CHECK THE CACHE. THFE TEST
29¢ CHECKS IF THE CACHE HITS CAN BE CBTAINED ALL THE WAY
797 THROUGH THE MEMORY. ALSG, THE CATA MEMORY OF THE CACHE
255 1S CHECKED. DIFFERENT TEST PARAMETERS ARF USED (WHERE NEEDED)
255 TU TEST THE PDP 11/60 ANC TKE PLCP 11/70 CACYE.
300
ace
29" 7.0 ERFCR FPECOVERY AND RETRY:
52
374 7.1 FERKRGRS DURING BCCTING
arc
RIVES IF A DEVITE ERRCR IS DETECTED, WHILE TRYING TOD 30CT,
anT A "RESET" WILL BE ISSUED AND THE 300TSTRAP WILL TRY
30° AGAIN, THIS WCULD ALLGW DEVICES TC CGMF CN-LINE
e (INTC LCAD PUOSITION) AFTEP A PCWER-UP SUBSEGUENT TOC
310 POaER-FAIL.
t
313 Toc ERRLR3 DURING TESTING
314 I¥ AN EFBECF IS DETECTED DURING THE EXFCUTICN DOF THE
215 TEST ROUTINES THE PRCCESSOR WILL WALT, INDICATING TO
31¢ THE USER THAT A MALFUNCTION HAS BEEN DETECTED. THE
kR CCNSCLE LIGHTS WILL INDICATE THF "pC" AT WHICH THE
312 VUALT" CCCUPRED. MCRE INFCRMATION AROUT THE FAYLURE
213 CAN BE OBTAINED? BY REFERENCING THE BRUOGTSTRAP/TEST
320 LTSTINGS AT THE ERRCR "pCn,
2
327 IF AN EFEQ? CCCURS IN CACHE TESTS, THE USFR HAS AN
3z uPTICN TC CONTINUE AND ROOT BY PKESSING THE WCONTINUE®
324 oWITCH CN Twie CCNSGLE, HUOWEVER, TN THE ABCVE CASE
Izt CACEE MISSES WILL 5E FORCED, TC PREVENT FURTHEE
22¢ ERKCRS FEOM CACHE,

3217 B
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a4c
341
342 165000 « = BASFE1
343 ;: I3 2333222232223 2233332222 232 2233222 2222322330221 3222222223222 2220
344 +SBTTL TEST1  THIS TEST VERIFIES THE UNCONDITIONAL BRANCH
345 3
34¢€ 3> THE REGISTERS AND CONDITICN CODES ARE ALL UNDEFINED WREN
347 ; THIS TEST IS SNTERED AND THEV SHOULD REMAIN THAT WAY UPON
348 3" THE COMPLETION OF THIS TEST.
49 P
gsc ;: AR A RR R R R AR R R R R AR AR AN R R AR A AR R R AN AR AR A A AR AR RN R AN R AR AN I AR R AN R RRARNRRNNNRN N
351 165000 TST1:
352
353 165000 VIAG:
154 .
355 165000 000401 B8R TST2 3 * BPANCH ALWAYS
356 165002 000000 HALT
357
358 ;: AR AR AR R A R R R AR RN R R A AR R AR A A AR RN AR AR R R R R RN R AR A AR A A AR RN AR A AN RARAT R R AN
359 .SPTTL TEST2  TEST "CLR"™, MODE "0, AND “BMI","BVS","BHI","BLOS"
360 P
361 * THE REGISTERS AND CONDITICON CODES ARE ALL UNDEFINED WHEN
362 3* THIS TEST IS ENTERED. UPCN COMPLETION OF THIS TEST TRE "sp®
362 i* (R6) SHOULD BE ZERO AND ONLY THE “Z" FLIP-FLOP WILL BE SET.
64 *
365 ;: AR AR R R AR R AR R AR AR AR RN AR AN AN R AN A AR AN AR AR AR AR RN R R AR AR RN RN AN RRARR AN AN
366 165004 15128
367
268 165604 005006 cLe 5P 3N=0,2=1,V=0,C=0,SP=000000
369 165006 100403 BMI 15 3 V SRANCH IF N=1
370 165010 102402 BVS 15 3 V BRANCH IF v=1
171 165012 101001 BHI 1$ 5 V ERANCH IF Z AND C ARE BOTH 0
372 165014 101401 ELOS 1513 3 * BPANCH IF (Z XOR C)=1
373 165016 000000 15: HALT
74
%75 l': AR AR R AR R AR AR AR R R R AR AR R R AR AR AR AR R R AR AR ARA AR RN AR ARRNARA AN AR AN AN RN
376 .S3TTL TEST3 TEST "DEC", MODE "O0™, AND "BPL","BEQ","BGE","BGT","BLE"
n i
116 i* UPCN ENTERING THIS TEST THE CONDITION CODES ARE:
379 * N=0,2=1,V =20, AND C = 0.
380 * THE REGISTERS ARE: RO = 2, R1 = ? R2 = ?
181 A R1 =2 R4 = ? RS = ? SP = 00000C
382 3* UPON COMPLETION GF THIS TEST THE COMDITION CODES WILL BE:
383 " N=1,72=0,V =0, ANL C=0
384 b Ad THE REGISTERS AFFECTED BY THE TEST ARE:
385 3* sP = 1777177
386 i*
387 ;:ltlt‘-!‘l‘.tt'I.""tﬁ.ttk'.'ﬂl!ﬂ'I1'“!t‘ti!il.'I!"t""i"."""ﬁ""'
388 165020 15T3:
389 165020 005306 DEC sp 3N=1,220,V=0,C=0,5P=177771
390 165022 100004 BPL 18 5 V BRANCH IF §=0
391 165€24 001463 BEQ 1s 3 V BRANCH IF 2=1
392 165026 002002 BGE 15 3 V BRANCH [F (N XOR V)=0
393 165030 003001 BET 1§ ; vV BRANCH IF Z AND (N XOR V) ARE BOTH 0
294 1€5C32 0034C1 BLE TST4 ; * SRANCH IF €7 OR (N XOR V)1=1
395 165034 000000 15 HALT
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39¢
397 PR AR AR R A A R R A AR AR AR R AR RN R AR R RAN AR AR RARKARKANRRRRR AR AR &
g;; «SBTTL TEST4 TEST "RCR", MODE "0", AND "BVC","BHIS","BHI","BNE"
*
400 3 UPGN ENTERING THIS TEST THE CONDITICN CODES ARE:
401 i* N=1,2=0, V=20, AND C = (.
402 tAd THE REGISTERS ARE: RO = ?, Rl = 2 R2 = ?
403 i k3 = ? R4 =2 RS =7 SP = 177777
404 * UPGN COMPLETION OF THIS TEST THE CONDITIUN CCDES WILL BE:
4058 * N=0,2=0,V=1, MNDC =1
40¢€ " THE REGISTERS AFFECTED BY THE TEST ARE:
407 * SP = 077777
408 "
409 PR R R R R R R R R AR R R AN R AR AR R AR AR R AR R R AR R R AR AR RN RN R AR R AR RARRANR RN R AR
410 165036 TST4:
411 1€5036 0C6COF ROF sp #N=0,2=0,V=1,C=1,5P=077777
412 165040 102003 pVC 1S 3 ¥ BRANCE IF V=0
413 165042 103002 BHIS 15 ; V BRANCH IF C=0
414 1£5C44 101002 BHI 18 ; V BRANCH IF C AND Z ARE BOTH 0
41€ 165046 001001 BNE TSTS ; * BRANCH IF Z=0
41€ 165050 00000C 1s: HALT
417
418 IR AR R AR R AN R AR R RN AR AR KR AR A R R AN R AR R AR IR R AR R ANR AR RRRANR R RN KRN AR
:%g +S8TTL TESTS TEST "BRI"™, "BLT", AND "BLOS"
3*
421 I UPON ENTZRING THIS TEST THE CONDITIUN CODES ASE:
422 i N=0,2=0,V=1, ANDC = L.
423 i* THE REGISTERS ARE: RO = ?, R1 = ? R2 = ?
424 * R = 2 R4 = 2 RS = 2 §p = €777177
42¢ i UPON COMPLETION OF THIS TEST THF CCNDITION CODES WILL BE:
42¢ * N=1,2=1,V =1, MANL C =1
:gz * THE REGISTERS ARE ALL UNAFFECTED BY THE TEST.
s*
429 ;:atﬁnntxt:n-:'wtnn'-g:n:-t'ancatg.-:::.:t:tt:.att-t-ttt:-g't«gn-:ttanaa
430 165052 TS15:
4231 165052 (00264 SEZ #N=0,2=1,v=1,C=1
432 165054 101003 BHI 1$ 5 V BPANCH IF Z AND C ARE BOTH 0
432 165056 000270 SEN iN=1,2=1,V=1,C=1
434 165069 0C2461 BLT 1$ ; V BRANCH IF (N XOR V)=1 -
435 165062 101401 BLOS TST6 ;7 * BRANCH IF (Z OR C)=1
:gg 165064 000000 152 HALT sSTOP HERE IF A BRANCY FAILED
439 IR R Rk R R R A AR R R R R AR AR AN R AR R A RN AR KRR AR AR RN AR AN AR AN R R RANR AR N RN RRRR AR
439 -SBTTL TEST6 TEST "BLE"™ AND “sGCT™
440 3*
441 > UPON ENTERING THIS TEST THE CONDITION CODES ARE:
442 3% N =1, =1, V=1, ANC C = 1.
443 " THE REGISTERS ARE: RQ = ?, Rl = ? R2 = ?
144 P R3 =2 R4 = 2 RS =2 §P = 0777177
445 * UPON COMPLETION OF THIS TEST THE CONDITION CDCES WILL BE:
446 * N=1,2 =0, V=1, AND C =1
::g i: THE REGISTERS ARE ALL UNAFFECTED BY THE TEST.
! 4
449 LA AR N R R A R R R R R AR AR A RN R AR AR AR AR AR R R AR RN RRRA RN RN R R AR R SR RR RN
45C 165065 75162

451 165066 000244 cLz 3N=1,2=0,V=1,C=1
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47¢
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479
480
481
487
483
484
485
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487
488
489
490
491
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494
49S
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500
501
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165072 003001

165074

165¢76
165076
165102
1£5104
165106
165110
165112
165114
165116
165120
165122
165124

165126
165126
165130
165132
165134
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508
509
S10
511
517
513
514
51¢
51¢
517
518
519
520
521
522
523
524
52¢
52€
521
S8
529
530
531
532
533
534
53¢
536
5317
€3¢
539
540
€41
542
543
544
54%
546
5417
£4¢
549
550
561
552
553
554
555
556
$S7
55¢
559
560
561
562
563

165136

165136
16514¢
165142
165144
165146
165150
165152

165154
165154
165156
165160
165162
165164
165166
165170

165172
165172
165174

000000

012706 125252
010600
010001
010102
010203
010364
010405
160501
02401
001401
000000

006102
103¢01
002401
00000¢C

27(100€) 25-APF-77
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060203
005202
005103
060301
163401
003401
000000

006004
050402
060503
005202
103407
002001
000000

005301
101401

TEST "BLE" AND “BGT"

BLE 1s ; V BRANCH TF CZ OR (N XOR V)J3=1
BGT TST7 ; * BRANCH IF 7 AND (N XOR V) ARE BOTH 0
1$: HALT 3STOP HERE IF A BRANCH FAILED

AR AR AR AR R AR AR AR AR R AR R AR AR R AR AR RN ARAN AR R R RRNARR AR AT RN AR N AANR

«SBTTL TEST? TEST REGISTER DATA PATH

;

}l

i WHEN THIS TEST IS ENTERED THE CONDITION CCDES ARE:

i* N=1,2=0, V=1, AND C = 1.

3> THE REGISTERS ARE: RO = ?, R1 = ?, R2 = ?

3* R3 =?, R4 = ?, RS = ?, SP = 077771

3* UPON COMPLETION OF THIS TEST THE CONDITION CODES ARE:
* N=0,2=1, V=20, AND C = 0.

" THE REGISTERS ARE LEFT AS FOLLOWS:

* RO = 125252, R1 = 0000CC, R2 = 125252, R3I = 125252
it k4 = 125252, RS = 125252, AND SP = 125252

AR AR AR AR AN R AR AN RN N AR AR AR AN A I A R AR AR A A AR AR RN AR AR AR RN RN AR AR AR AR RN AR
3

1517:

MOV #125252,5P 3N=1,2=0,V=0,C=1,5P=125252
MCV SP,RO 3N=1,2=0,V=0,C=1,R0=125252
MOV RO, R1 iN=1,220,V=0,C=1,R1=125252
MOV R1,R2 3N=1,2=0,V=0,C=1,R2=125252
uav R2,R3 3N=1,2=0,V=0,C=1,R3=125252
MoV R3, R4 $N=1,2=0,V=0,C=1,R4=125252
MOV R4,RS 3N=1,2=0,V=0,C=1,R5=125252
sUB RS,R1 ;N=0,2=1,V=0,C=0, AND R1=000000
BLT 1$ 3 V BRANCH IF (N XOR V)=1
BEQ 1ST10 3 * BRANCH IF Z=1

182 FALT

PR AR AR AR AR AR R AR AN AR RANRRR AR R RAA RN S RA AR AR R AAN AN R AR R AR RAR AR

+SBTTL TEST10 TEST "ROL"™, ™BCC", “BLT"

;R

i WHEN THIS TEST IS ENTERED THE CONDITION CODES ARE:

* N=0,2=1,V =0, ANDC = 0.

* THE REGISTERS ARE: RC = 128252, R1 = 000000, R2 = 125257
* K? = 125252, R4 = 125252, RS = 125252, SP = 125252.

> UPGN COMPLETION OF THIS TEST THE CONDITION CODES ARE:

* N=0,2=0,V=1, AND C =1,

it THE REGISTERS ARE LEFT UNCHANGED EXCEPT FOR

tad R2 WHICH SHOULD NOW EQUAL 052524.

IR AR R AR R AR AR AR AR AR R AR R AR I AR AR R AR AR R AR R AR R AR RN R RN A RN AN A AR S

TST10:

rROL R2 ;N=0,2=0,V=1,C=1, AND R2 = 052524
BCC 18 ;> V BRANCH I¥ C=¢C
BLT TST11 3 * BRANCHF IF (N XOR V)=1

1$:3 HALT

AR R AN AR AR AR AR R R R RA KA AN AR R AR R R R AR AR ARRR AN AR AR R AR RAA T AN A RN TR NSt

»SBTTL TEST11 TEST "“ADD", “INC", "COM", aAND "BCS"“, "BLE"

}.

3* WHEN THIS TEST IS ENTERED THE CONDITION CODES ARE:

3 K=0,2=0,V=1, ANDC = 1.

i* THE REGISTERS ARE: RO = 125252, R1 = 000000, R2 = 052524

08:26 PAGE 12

TEST11 TEST "ADO", “INC", "COM", ANC "BCS", "BLE"

3* R3 = 125252, R4 = 1252%2, RS = 128252, SP = 128252.

* UPCN COMPLETION OF THIS TFST THFE CONDITION CODES ARE:
" N=0,2=1,V =0, ANT C = 0.

Hd THE REGISTERS ARE LEFT UNCHANGED EXCEPT FCR

i* K3 WHICH NOW EQUALS 000000, AND R1 WHICH IS ALSC 000000
;'

PN R AR AR A KRR AR AR R TR R E R AR KRR AN A NANKN AN ERRRRA R R AR AR RRRIN RN

TST11:
;(R2 = 052524) + (R3 = 125252)

ADD R2,R3 AND R3I=177776

INC R3 AND K2=2177777

cov R3 AND R2 = 000000

ADD R3,Rr1 b AND R1 = 000000

BCS 18 7 V BRANCH IF C=1

BLE TST12 7 * BRANCH IF [7 CF (N XOR V)]=1
153 HALT

AR A AR AR AR A R AR AR R A AN RN AR A AR AR R R AR AR AR AN RN R AR R AR A AR RAN N AN R AR ARNARRARE

.SETTL TEST12 TEST "RCR"™, "BIS™, "ADD", AND "°oLO", "BGE"

;l

P* WHEN THIS TEST IS ENTERED THE CONDITION CODES ARE:

3* N=0,2=1,V =20, AND C = 0.

* THE REGISTERS ARE: RO = 125252, R1 = 000000, R2 = 052524
* R? = 000000, R4 = 125252, RS = 128252, SP = 128252,

* UPGN COMPLETION OF THIS TFST THE CONDITION CODES ARF:

* N=0,2=1,V =0, AND C = 0.

> THE REGISTERS ARE LEFT UNCHANGED EXCEPT FCR

* R3 WHICH SHUULD BE MODIFIED BACK TO 000000, AND

" R4 WHICH SHOULD NOW EQUAL 052525

IR R R AR AR R AR AR AR AR AR AR AN AN AR AR R AR A RN AR AN R AR AR R R ARR AR RN KR RRIAR R R AR &

TST12:

ROR RA 7N=0,2=0,V=1,C=0, AND R4 = 052525
BIS R4,R3 ;N=0,72=0,V=0,C=0, AND R3 = 052525
ADD RS,P3 3N=1,2=0,V=0,C=0, AND R3 = 177777
INC R3 ;N=0,2=1,V=0,C=0, AND R3 = 000000
BLO 1§ ;7 V BRANCH IF C=1
BGE TST13 3 * BRANCH IF (N XOR V)=0

1s3 HALT

A AR R R AR AR AR AN E R R KRN AN AR AR ARSI AR R R RANRRARR AR ANRN AR RN AR A AR AN R ANN

~SBTTL TEST13 TEST "DEC™ AND "BLOS", “BLT"

i

* WHEN THIS TEST IS ENTERED THE CONDITION CODES ARE:

* N=0,2=1,V =20, END C = 0.

i* THE REGISTERS ARE: RO = 125252, R1 = 000000, R2 = 052524
* R3 = 00C000, R4 = 052525, RS = 125252, SP = 125252.

* UPON COMPLETION OF THYS TFST THE CONGITIGN CODES ARFE:

* N=1,2 =0, V=20, ANC C = 0.

F THE REGISTERS ARE LEFT UNCHANGED EXCEPT FOR

i* R1 WHICH SHOULD NOW EQUAL 177777

}'

AR A R AR R A R AR RN R AR AR R R AR AR AR A AN AR AR AR AR ARAANARNNRRRA TR
TST13:

DFC R1 3N=1,7=0,V=0,C=0,R1=177777

BLOS 18 3 V BRANCH TIF (Z OR C)=1
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0€2401
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160501
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112700
100001
000000
077002
0¢s00?
005201
077002
0€5740¢
001002
005701
0C1401
000000

012700
0052¢1
012702
00620¢C
0CS5C0
006301
005501
07720¢

060001
003401
003001
000000

177401

100000
000020
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% Ne e N AL N Ne S e e w N

ST14:

is:

13
TEST "DEC'" AND "BLCS", "BLT"

BLT TST14 5 * BRANCH IF (N XOR V)=1
HALT

AR KRR RRR AR R AR RN AR AR AR R AR R AR AR R AR AR AR AR R R AR KRR AR RARNRRARA AR AR

+SBTTL TEST14 TEST 'CCM", "BIC", ANC "BGT", "RGE", "BLE"™

WHEN THIS TEST IS ENTERED THE CONDITION CODES ARE:

M =1,2=20,V =20, ANC C = 0.

THE REGISTERS ARE: RO = 125252, R1 = 177777, R2 = 052524
R2 = 000000, R4 = 052525, RS = 125252, SP = 125252.

UPON COMPLETION OF THIS TEST THE CONDITION CODES ARE:
N=0,2=0,V =1, ANC € = 1.,

THE REGISTERS ARE LEFT UNCHANGED EXCEPT FOR

KO0 WHICH SHOULD NOW EQUAL 052525, AND

R1 WHICH SHOULD NOW EQUAL 052524

AR AR AR R R AR AR AR E RN AR AN RN R AR A AR A AR R AN RN A AR RN R AN AR R RRR R AN RN RN RRRRRNNRRR N

coM RO ;N=0,2=0,V=0,C=1, AND R} = 052525

BLOS 28 7 * BRANCH IF (Z OR C)=1

HALT ;STOP HERE IF BRANCH FAILED

BIC RO,R1 N=1,2=0,V=0,C=1, AND R1 = 125252

ADD R1,R1 sN=C,2=0,V=1,C=1, AND R1 = 052524

EGT 1$ ; V BRANCH IF Z AND (N XOR V) ARE BOTH O
BGE 1$ ;7 V BRARCH IF (N XOR V)=0

3LE TST15 2 * BRANCH IF CZ OR (N XOR V)1=1

HALT

R AR RN AR N R AR RAR N R AR R R AT R AR AR AN KA R AR KA AR AR ARRRRRCNRRRAS

R R

O A

"

T152

152

.SBTTL TEST1S TEST “ADC", "“cCMP", “BIT™, AND "BNE™,"BGT","BEQ"

WHEN THIS TEST [S ENTERED THE CONDITION CODES ARE:
N=0,2=0,V=1, ANDC =1,

THE REGISTERS ARE: RO = 052525, R1 = 052524, R2 = 052524
R3 = 000000, R4 = 052525, RS = 125252, SP = 125252.

UPGN COMPLETION OF THIS TEST THE CCNDITICN CCDES ARE:
N=0,2=1 V=0, ANC C=0.

THE REGISTERS ARE NOW:

RO = 052525, R1 = 000000, R2 = 052524, R3 = 000000

R4 = 052525, RS = 0525325, SP = 125252.

A R AR AR AR AR AN AR R AR AR R R R R AR AR A RN R AR RN R AN AR AR NN AR AR KRR RRRRRNRAR

ADC R1 ;N=0,2=0,V=0,C=0, AND K1 = 052525
Cvp R4,R1 sN=0,2=1,V=0,C=0
BNE 1s ; V BRANCH IF Z=0
sR1 = 0852525 RS = 125252
BIT R1,PS #N=0,2=1,V=0,0=0
BGT 15 ;7 V BRANCB IF Z AND (N XOR V) ARE BCTH O
Cco™ RS #N=C,2=0,¥=C,C=1, AND R5 = 052525
SuB RS,R1 ;N=0,2=1,vV=0,C=0, AND R1 = 000000
BEG TST16 7 * BRANCH IF Z=1
HALT

IR R R A AR R A AR AR AR AR AR A AN R KR A A A R AR AR KRR R I KA KA T AR AR AN AR RERRRR S

08:26 PAGE
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«SBTTL TEST16 TEST "mQvs", "sgB", "“CLR", "TST" AND “BPL", "BNE"

14
TEST "MQvB8", "s08", "CLE", “TST" AND “BPL", "“BRNE"

WHEN THIS TEST IS ENTERED THE CONDITION CODES ARE:
N=0,2=1,V =0, AN[L C = 0.

THE REGISTERS ARE: RO = (£2525, R1 = 000000, P2 = 052524
R2 = 000000, R4 = 052525, RS = 052525, SP = 125252.

UPON COMPLETION OF THIS TEST THE CONDITION CODES ARE:
N=0,2=1, V=20, ANDC =C,

RO IS DECREMENTED BY A S08 INSTRUCTION TG 000000

R1 IS CLEARED AND THEN INCREMENTED ARCUND TO 000000

FIRE A R A R A R R R R R AR R R R AR AR RN AN R AR AR AR KRR R R R ARR AR AR RN AR AR NN RRRR R ARRN N

TST16:
152
253
383

453

MCVB 4177401,R0 #N=0,2=0,V=0,C=0, AND RO = 000001
BPL 28 7 * BRANCH IF N=0

HALT 3STTP IF “BPL" FAILED

SOB RO,1$ ;DC NCT LCCP SINCE (RO - 1) = 0
CLR 1 sN=0, Z=1, V=¢, C=C, AND R1 = 0€0000
INC R1 FINCREMENT 64X TIMES (2 ** 16)
S08 RO,3$ ;LOOP BACK TO "INC™ 64K TIMES

T3T RO +N=C,2=1,V=(C,C=0, AND RC = 0000CO
BME 4$ 3 V BRANCH IF Z=0

TST R1 sN=0,2=1,V=0,0=0, AND R1 = 000000
BEQ TST17 7 * BRANCH IF Z=1

HALT

R R AR AR AR AR AR AR R RN R AR AR AR A AR AR R A KRR AR AR AR RRAF RN RNNARAIRARRN R R RS

*

-SBTTL TEST17 TEST "™ASR", "AsL"

WHEN THIS TEST IS ENTERED THE CONDITION CODES ARE:
N=290,2=1,V =0, AND C = C.

THE REGISTERS ARE: RO = 000000, R1 = 000000, R2 = 052524
R3 = 000000, R4 = 052525, kS = 0352525, SP = 125252.

UPGN COMPLETION GF THIS TEST THE CONDITION CODES ARE:
N=20,2=0,V =20, ANC C = 0.

THE REGISTERS ARE LEFT UNCHANGEDT EXCEPT FOR

k0 WHICH IS NOW EQUAL TC 0CCCOO,

P1 WHICH IS NOW 000001, AND

R2 WHICH IS NOW 000000.

P b R e g L T T L L PR P r

TST17:

1%:

Mov #100000,R0O #R0=100000

INC R1 sR1=000001

Moy #~D16,R2 $SET COUNTER TG 16 DECIMAL

ASR RO FRIGHT SHIFT RO, SIGN EXTEND (16 TIMES)
ADC RO 3ADD CARRY (0 UNTIL LAST TIME)

ASL Rl SJLEFT SHIFT R1 (16 TIMES)

ACC R1 ADD CARRY (0 UNTIL LAST TIME)

S0 R2,1$ JLCCP BACK 15 DECIMAL TIMES

;AT THE END OF THF LOQP
;RO = 000000 ANG R1 = 000001

ADD RO,R1 #N=0,2=0,V=0,C=0 R1=000001, R0=00000C
BLE 28 7 V BPANCH IF CZ OR (N X0OR V)3=1

BGT 15T20 5 * BRANCH IF Z AND (N XOR V) ARE BOTH ¢
HALT
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DGM9AR.P11 13-APR-77 11:11 TEST17 TEST "ASR®™, “ASL"
6"6 ’:ittiiitiilﬁilt"ttnltltt'!tti!'n'l!Q'QQ'littl.Q'n.'t'lt.tt'ﬂ'tl'lk!ttl
677 .SBTTL TEST20 TEST ASH, AND SWAB
67¢€ "
679 3* WHEN THIS TEST IS ENTERED THE CONDITION CODES ARE:
680 W N=0,2=0,V =20, AND € = 0.
681 " THE REGISTERS ARE: RC = 00C€000, R1 = 000001, R2 = 000000
682 3" R3 = 000000, R4 = 052525, RS = 052525, SP = 125252.
683 A UPON COMPLETION OF THIS TEST THE CONDITION CODES ARE:
684 i* N=0C 2=1,V =0, AND C = 1.
€85 P THE REGISTERS ARE LEFT UNCHANGED EXCEPT FOR
68F * R1 WHICH SHOULD NOW EQUAL 000000
L
2:: ;: AR AR AR AR R AR R RN RN R R A AR AR AN AR R AR AR R ARR AN R R RN R AR AN R AR AR AR AR NARRR NN NS
689 165334 TST20:
690 165334 072127 000015 ASH #15,R1 SLEFT SHIFT BITO INTO BIT1S
€91 3N=1,2=0,V=1,C=0, AND R1 = 100000
692 165340 000301 SWAB R1 3SMITCH BYTES CF R1, Rl = 000200
693 #N=1,220,V=0,C=0
694 165342 072127 17771¢ ASH #-10,P1 JRIGHT SHIFT R1 8 PLACES
695 3N=0,2=1,V=0,C=0, R1 = 000000
696 165346 001401 BEQ 1S121 ; * BRANCH IF 2=1
697 165350 000000 HALT JEITHER "SWAB™ QR “ASH" FAILED
69
69; }: R Ry 2 R R e R R R R R R RS2 2222222232222 222 %22
700 4SBTTL TEST21 TEST "JSR™, "RTS", "RTI", & “JMP"
701 it
702 3* THIS TEST FIRST SETS THE STACK POINTER T0 776,
703 i* AND THEN VERIFIES THAT “JSR™, “RTS", “RTI", AND “JMP"
704 * ALL WORK PROPERLY.
705 i*
706 it ON ENTRY TO THIS TEST TWE STACK POINTER "SP" IS INITIALIZED
707 * TO 00776 AND IS LEFT THAT WAY ON EXIT.
¥
;gg ;: AR R RN R A AR R AN R R AR R R A AR R AR AR AR RN R AN RN AR AR A ARAAANRAN RN ANNARRRR S
710 165352 15721
111
712 165352 032737 000400 173024 BIT #400,@%173024 ;D0 THE MEMORY-MCDIFYING
713 ;GROUP OF TESTS? (THIS TEST,
714 SMEMCRY TEST, CACWE TEST)
71¢ 165260 0010C) BNE 115 FYES
716 165362 000571 EP JUMPO 3SKIP, GO DYRFCTLY TO 8COT
717 165364 012706 000776 1153 vov #775,5P JSET UP THE STACK POINTER
718 165370 004767 000002 JSR PC,15 JTRY TC JSR TC 1§
715 1€5174 (C00GO 1042 HALT FTHE "JSR™ WUST HAVE FAILED
720 165376 02271F 165374 15: cvpP #10s,(sSP) $WAS THE CORRECT ADDRESS PUSHED?
721 165402 001401 EFQ 2 JBRANCH IF YES
722 165404 0C0CCC hALT sWPONG THING PUSHED UN STACK
723 165406 0127(€ 16541¢ 52 M3V #35,(sSP) JCHAKGE THE ADDRRSS ON THE STACY
724 165412 000207 RTS pC 3TRY TO RETURN TO 3%
725 165414 000000 HALT 3DID NOT RETURN PROPERLY
1z¢ 1€5416 00504€ 352 CLR -(SP) ;PUSH A ZFRC NN THE STACK
727 165420 01274€ 165430 MOV #45,-(SP) ;PUSH THE RETURN ADDRESS ON STACK
728 165424 000002 RTT FSEE IF AR "RTI" WORKS
729 165426 GGoCCr HALT 3THE “RTI" FAILED
730 165430 000137 165436 452 Jup e#ss 3TPY TQ "gMp®
731 165434 000000 HALT FTHF WJMP" FAILED
SWAIN. MACY11l 27(10Gf) 25-APR-77 0B:26 PAGE 16
DQMIAA.P11 13-APR-77 11:11 TESTZ1 TEST "JSR™, “RTS", “RTI", §& “Jup"
732 165436 563 JADDRESS TC “JNP" TC
732
134
135
;gg ;: AR AR R A AR RN AR R AR R AR R R R R R AR R RRARA AR RN R A AN TR XA RARA AR AR RN ARNAANRAAANR N
738 LSETTL TEST22 TEST MAIN MEMORY FRCM VIRTUAL 001000 T0 LAST ADDR.
739 *
74¢ 3* THIS TEST WILL TEST MAIN MEMORY WITH ThE CACHE CISABLED, FROM
741 3* VIRTUAL ADDRESS 001000 TG LAST ADDR. IF THE DATA DOES NOT COMPARE
742 a* PROPERLY THE TEST WILL FALT AT EITHER 165516 DR 165536. IF A
743 i PARITY ERROP OCCURS THE TEST WILL HALT AT ADDRESS 165750, WITH
744 i THE PC + 2 NN THE STACK WHICH IS IN THME KERNEL D-SPACE.
745 i*
746 " IN THIS TEST THE REGISTFRS ARE INITIALIZFD AS FCLLOWS:
147 i* R0 = 001000, Rl = DATA FEAD, R2 = 001000, R3 = 177746 (CACH® CONTRGL REG.)
748 i* R4 = COUNT VALUE, RS = LAST MEMORY ADDRESS SP = 000776
7 *
7;3 32 AR R R AR R AR AR R AR AR AR RN AR R AR R A R R R NN AN R AR AR R AR R R RA R R AR AR A RN AR RN
751 165436 TST22:
752 165436 012700 165446 MOV #10%,R0 7SAVE RETURN ADDRESS
752 1€5442 €€0127 17331C INP @#SIZE 3GC SIZE MEMORY, RETURN WITH RS CONTAINING
154 s THE LAST MEMORY ADDRESS
755 165446 012737 165750 000114 105: MOV HCONT,Q#114 ;SET UP PARITY VECTOR
756 165454 005037 000115 CLR e#116 ;SET PRCCESSOR STATUS WORD TO ZERO
757 1€5460 012702 17774€ ¥ov ¥177746,R3 ;CACHE CONTPOL REGISTER ADDRESS
758 165464 012712 000014 MOV #MISS,(R3) 3FORCE MISS BOTH GROUPS
759 165470 012702 001000 Mov #1000,R2 JFIRST ADDRESS STORAGE
7€6C 165474 (C10z0C Mav R2,RC sSETUP FIRST ADDRESS
761 165476 010010 152 MOV RO, (RO) sLCAD EACH ADDRESS WITH ITS
762 ;0WN ADDRESS
763 165500 005720 ST (RO)+
764 165502 Qz200(C% cMp RO,RS
765 165504 101774 BLOS 15
766 1655056 010200 MoV R2,R0 3SET STARTING ADORESS IN RO
767 165510 011001 25: Hov (RO),R] JGET THF DATA
7€8 165512 0200(? cMP RO, P1 - ;Ts IT CORRECT?
769 165514 001401 BEG 3$ JBRANCH IF YES
770 165516 00000C HALT ;DATA ERROR ON READING MEWORY LCCATICN
M 3RO=ADDRESS, P1=DATA PECEIVED, RO=DATA EXPECTED
772 165520 005120 352 coM (RO) + JCCMPLEMENT DATA AND INCREMFNT ADDRESS
773 165522 020005 cMp RO,RS
778 165524 101711 BLUS 28
775 165526 014001 452 MOV -(RO),R1 SREAD THE DATA (IT SHOULD NOW BE THE
T17¢€ ;CCMPLEMENT OF THE ADDRESS)
777 165530 005101 [ofe]} R1 ;CCMPLEMENT BEFORE CHECKING
77€ 1€5532 0z0C0) cup RO, R1 ;IS THE DATA CORRECT?
779 165534 001401 BEQ 5 3PRANCH IF YES
780 165536 00000¢C HALT ;DATA ERROR OK READING MEMORY LOCATION
781 ;RO=ADDRESS, R1=DATA RECEIVED, RO=DATA EXPECTED
782 165540 120007 551 cnP RO, R2

783 165542 0013M BNE 4$
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000044
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26 PAGE 17
TEGT22 TEST MAIN MENORY FROM VIRTUAL 001000 TO LAST ADDR.
.SBTTL CACHE MEMORY DIAGNOSTIC TESTS
FUVVVVVVVYVVVVVVVVVVVVIVVYVVVV VYUYWV VYUV VUV YV VUV VUV VYUV VYUV U VY VY VY Y
SYVVVVVVRVVVVVVVVVUVVVVVVVVVVYVVVVYV VYV VUV VYV VYV VRV VYV VIV VY YV YVVVVYY
in
i THE FOLLOWING TWO TESTS ARE CACHE MEMORY TESTS, IF EITHER OF
i THEM FAILS TC RUN SUCCESSFULLY THEY WILL COME TO A HALT
3* IN THE M9301 ROM. If YCU DESIRE TO TRY TO BOOT YOUR SYSTEM, OR
i CIAGNOSTIC ANYWAY, YGU CAN PRESS “CONTINUE" AND THE PROGRAM
" WILL FOFCE MISSES IN THE CACHE AND GO TQ THE
* BOOT STPAP THAT HAS BEEN SELECTED.
*
S A s
;: AR AR R AR AR R A A AR AR R R R AR A RN AR AR R A AR AR AN R RA N AR AARR AR RN ARARRAN AR RRA R
+SBTTL TEST23 TEST CACHE DATA MFMORY
sk
’
i THIS TEST WILL CHECK THE DATA MEMORY IN THE CACHE, ON THE PDP 11/60
; THERE IS ONLY ONE GRQUP (1-K), ON PTP 11/60 THERE ARE
; TWO GRGUPS, 1/2 K EACH.
i THE TEST LOADS 052525 INTC AN ADDRESS CCMPLEMENTS
i IT TWICE AND THEN READS THE OATA, THEN IT CHECKS 10 INSURE THAT
i THE DATA WAS A HIT. THEN THE SEGUENCE IS REPEATED ON THE SAME
i* ADDRESS WITH 125252 AS THE DATA. ALL CACFE MEMORY DATA LOCATIONS
i* ARE TESTED IN THIS WAY.
* IF EITHER GRCUP FAILS AND THE OPEPATOR PRESSES CONTINUE THE
3* PPOGRAM WILL TRY TO BOGT WITH TWE CACHE DISABLED.
N
’
- THE REGISTERS ARE INITTALIZFD AS FCLLOWS FCR THIS TEST:
i RO = 4000 (ADDRESS) P1 = 7 (COUNT), R2 = 1000 (COUNT)
i R3 = 177746 (CONTROL REG.), R4 = 125252 (PATTERN) RS = LAST MEMORY ADDRESS
i* SP = 000776 (FLAG CF ZERC PUSHED ON STACK)
X
;:"!'tﬁk'kl'kltt'.l’"t.tt'll'l'li"'l'ltt"ﬂ"lt'!""tt'ttl*’l'i"!t"
TST23:
LR (sP) 3SET THE CYCLE FLAG TO ZERO,PATTERN FLAG TG 0
MOV #125252,K4 JSET UP R4 FOR TEST
wav #GRPO, (R3) ;FCRCE REPLACE GROUP 0 AND FORCE MISS GROUP 1 (ON 11/70
3FCRCE MISS UPPEK 1/2 K DF CACHE ON 11/60
MoV #4000, R0 7SET STARTING ADDRESS INTO RO
1$: ¥ov #1000,R2 7SET COUNT TO 1000 OCTAL
383 ceu R4 JCOMPLEMENT DATA IN R4
Mayv R4, (FO) JWRITE THE TEST PATTERN
coM (RO) 7COUSLE COMPLEMENT DATA AND
cou (RO) FMAKE SURE DATA IS IN THE CACHE
cHP (RO),F4 FCOMPARE DATA & SET BIT 0 IN HIT/MISS REG.
5EQ 5% FBRANCH IF CATA MATCHES
HALT 3CACHE DATA DIDN®T VATCH
7PQ=ACDRESS, P4=EXPECTED DATA
552 FOR 24177752 5WAS THE LAST MEMORY REFERENCE A HIT?
BCS 4 JRRANCH IF YES
HALT JCACHE FAILED TC FIT
75C=ADDRESS THAT WAS REFERENCED
26 PAGE 18
TESTZ3 TEST CACHE DATA MEMORY
] 300TKISS SAEORT REST OF TEST IF "CONTINUE® PRESSED
453 COMB  (SP)
BNE s
ST (RO)+ F¥OVE TO NEXT ADDRESS
508 R2,3$ 79RANCH IF NOT DONE
HCV ¥GRP1, (R3) FFCRCE REPLACE GRGUP 1 AND FORCE MISS GRGUP 0 (CN 11/70)
JFORCE MISS LOWER 1/2 K OF CACHE ON 11/60
MOV 46000,R0
COMB  1(SP) SCCMPLEMEXT THE CYCLE FLAG
ENE 1$ FLCCP IF NOT DGNE

R R AP R R AR R AR AR AR AR R R AN R AR AR AR AR AR AR AR AR R A AR R AR AR A RN AR AR R RRRRR R

«SBTTL TESTZ4 TEST MEMCRY WITH THE DATA CACHE ON

;

THIS TEST CHECKS VIRTUAL MEMORY FROM 001000 THRU LAST ADDRESS

TC INSURE THAT YQU CAN GET HITS ALL THE WAY UP THROUGH MAIN

MEMCRY. ON THE PDP 11/70, IT STARTS WITH GROUP 1 ENARLED, THEN TESTS
GROUP 0, AND FINALLY CHECKXS MEMORY WITH BOTW GRCUPS ENABLED.

GN THE PDP 11/60, THE TEST IS DONE WITH THE

WIOLE CACHE ENABLED.

UPON ENTRY THE REGISTERS WILL BT SET UP AS FOLLCwS:

RC = 001C00 (ADDRESS), F1 = 3 (PASS CCUNT), R2 = (FIRST ADDRESS),
E3 = 177746 (CONTROL REG.),

RS = (LAST MEMORY ADDRESS), SP = 776

UPON COMPLETION OF THIS TEST MAIN MEMQORY FROM VIRTUAL ACDRESS
001000 THRU LAST ADCRESS WILL CONTAIN ITS OWN VIRTUAL ADDRESS.

LRI I A S R N

D T o R W

IR AR R AR R AR RA AR R R RN AR R RRARAR R AR AARAR KA IR RN ARR R RN RN AR AR R TR AN R RNk

TST24:

MOV #1000,R2 ;SETUP FIRST ADDRESS

MoV R2,RC ;FIRST ADDRESS IS 1000 OCTAL
182 vav RO, (RO) JFILL MEMORY WITH ADDRESSES

TST (RO)+

(4,13 R0,R5

RLOS 1$

MOV #3,R1 3SET PASS COUNT TO THREE

CLR (sP)

BIT #2,0#173024 sMICRO-SWITCH 2 INDICATES PDP 11/60 OR 11/70

BEG A5 ;IT IS PDP 11/60

MoV #GRPO, (SP) ;LCAD CCDE TO FORCE GRCUP 0 ONTC STACK
253 Mav R2,R0 ;FIRST ADCRFSS
3$: COM (RO) sDOUBLE CCMPLEMENT DATA AND

CaM (RO) #MAXE SURE IT IS IN THE CACHE.

cMp RO, (RO) JCOMPARE DATA, AND SET BIT 0 IN HIT/MISS REG

3ALSC POINT TO NEXT ADDRESS

BEQ 58 JBRANCH IF DATA MATCHES

HALT sDATA DIDN®T MATCH RO = ADDRESS + 2
582 ST (RO)+

ROR #177752 #WAS THE LAST MEMORY REFERENCE A HIT?

8CS 4s #BRANCH IF YES

HALT JHIT FAILED TO OCCUR RO = ADDRESS + 2

BP BOOTMISS ABORT REST OF TEST IF "CONTINUE" PRESSED
483 CMP RO,RS

BLOS 3$



«MAIN. MACY11
DCMIAA.P1T
896 165740
897
89e
899
900 1€5742
901 165744
9Cz 1€574¢€
903
904
905 165750
9Q¢€
907
908
905 165752
910 165754
911 165754
912 165760
«MAIN. MACY11
DANSAR.P11
913
S14
915
916
$17
918
919
9a¢
921
922
9212
924
925
926
927
928
929
§3C
931
932
933
934
935
936
9317
938 173€00
939 173006
940
941 17:3°10
94?2
943
944
94
946 173014
947 173020
948 173C22
949 173024
950 173026
951 173030
95z 173034
953 173036
954 173042
955 173044
95€ 173050
957 173052
9s5€ 173054
95¢ 173060
960 173062
961 1731066
962 173070
963 173072
964 173076
965 173102
96€ 173106
967

27(100€)
13-APR-77

011613

00501¢€
077121
000404

000000

0004¢C2

012712
000137

27(100€)
13-aPR-77

173000

032737
001041

0C0137

113700
001005

000174

25-APR-T7

11:11

000014
173112

25-AP§-17

11:11

006004

1£5000

177570

000007
177607
173024

1771776
177770

100200
173636
173662
173704

173024

083126 PAGE 19

TESTZz4 TEST MEMORY WITH THE DATA CACHE ON

T

683 rov
CLR
sgs

JUMPC:  BR

CONT: HAL
8P

BOOTMISS:
mMov

JUMP: pLIY

08:26 PAGE 20

(5P),(R3)

(SP)
R1,2$
JUMP

JUMP

#MISS,(R3)
@H#CHKSWR

JFORCE MISS GRP1 ON PASS 2, FULLY

;ENABLE CACHE GN PASS THREE. (11/70)

3GN 11/€0, RUN EACH PASS WITH THE WHOLE
sCACHE ENABLED.

;GET READY TO FULLY ENABLE CACHE ON PASS 3
;RUN THREF PASSES THRU THIS TEST

;GG TO BOOT STRAP CODE

3STOP HERE IF THERE IS A CACH® PARITY ERROR
sOR A MAIN MEMORY PARITY ERROR

3CHECX CCR, MEMORY REGISTER AND CPU REGISTER
3TC FIND WHICH ONE

JENTER HERE IF ANY ERFOR (EXCEPT PARITY) OCCUREL IN CACH
;FORCE MISSES IN BCTH GRCUPS OF CACHE
36O TO BOOT STRAP

8OOTSTRAP ENTRY POINT IS AT 17773000

.S8TTL BOGTSTRAP ENTRY POINT IS AT 17773¢CC
SVVVVVVVVVVVVVVVVVVVVVVVVVVVVVUVVVUVVVVVVVVYVUVVVUVVVVVVIVVVVRVVVIVVVIVY
JVYVVVVVVVVVVVVVVVVVVUVUVUVVVVVVVVVUVVVIVVVVUVVVVVVVVVVVVVVVUVVYVVIVVVVVY

}i
»* THE REGISTER USAGE DURING THE BOOTSTRAP IS GENERALLY AS FCLLOWS:
,ﬂ
* RO = THE DRIVE NUMBER RIGHT JUSTIFIED (0 - 7)
it R1 = TdE ADDRESS OF THE MAIN CONTRGL AND STATUS REGISTER
T R2 = THE DRIVE NU%BER PCSITICNED FOR LOADING INTQ DEVICE
tad R3 = POINTER TO THE FUNCTICGN TABLF
i* k4 = INDEX NUMBER TO GET THRU THE TABLES FCP THE CORRECT INFORMATICN
* RS = 100200 “ERROR* BIT AND °“READY® BIT
3 x
3=
* AFTER A SUCCESSFUL BOOT THE REGISTERS ARE AS FOLLOWS:
}i
* RO = THE DRIVE NUMBER RIGHT JUSTIFIED (0 - 7)
* Pl = THE ADDRESS 0OF THE MAIN COMMAND AND STATUS REGISTER
*
sAaMmanannnannn annannnan ann B L P L L T
H
4 = BASE2
BOQT: EIT #4,04173024 7SW OFF? SKIP TESTS (CPU, MEM, CACHE)?
BYNE CHKSWR 31F YES, DONT EXECUTE ANY TESTS, GO
;STRAIGHT TC THE BOOT
JMP @#DIAG ;GO CO THE TESTS

-SBTTL THIS IS

START: MOVR AHSWE,RO
BHF START2
START1: MCV (PC)+,RO
LWORD 776
ASR RO
BIC #7,RC
START2: MOV RO, P4
BIC 177607 ,R4
BNE 33
MoV R#173024,74
ASR R4
3R START2
382 AsH #-2,R4
TST -(R4)
BIC #-C7,R0
MOV RO,PZ
SWAP R2
MOV #100200,RS
MOV CSRPTR(R4),R]
Mev CMDPTR(R4),R3
JNP @ADDRS(R4)

THE CODE TO REAT THE SWITCH REGISTER ANT SWITCHES

JREAD THE CONSCOLE SWITCH REGISTER (LU BYTE)

sIF NON~ZERO, GET THE DEVICE CCDE FROM CONSCOLE SWR
#IF ZERQO, READ THE MICRO-SWITCHES (AT 173024)
SNICRC~-SAITCH ADDRESS

sSHIFT RIGHT CONTENTS OF MICRO-SWITFH AND

JMASK FOR COMMON PROCESSING

;COPY THE CONSCLE SWR CR MICRO-SWITCHES INTO R4
sLEAVE DEVICE NUMRER IN R4 BITS <06:03>

$IF DEVICE NUMBER WAS 0,

;REAC THE MICRC-SWITCHES

SHIFT AND PROCESS

FSHIFT DEVICE NUMBER (IN R4) TO SITS <2=0>
sADJUST R4 TO INDEX THRU TABLE (0 - 74)
JLEAVE UNIT NUMBER IN R0 BITS <02 : 00>
;COPY UNIT NUMBER INTO R2

3PUT UNIT NUMPRER IN UPPER 3YTE OF R2

sLOAD “ERRGR® AND °READY® BITS INTG RS
JLGAD MAIN CS® ADDRESS INTO R1!

JLCAD PCINTER TO FUNCTICN TABLE

;JUMP TD START OF PARTICULAR ROOT
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MACY11 27(100€)

MACY11l 27(1006)
13-2PR-77 11311

DUM9AR.P11
969
970
971 173112
977
972 173120
974 173122
S7=
976
977
978
978
980 173124
981 173126
982 173130
582 172132
984 173134
985 173140
98€ 172142
987
988
989
S6¢C
991
992 173144
993 173146
$94 173152
995 173154
996
997 172156
998 173160
999 173162
100C 173170
1001 173172
1002 173172
1003 173174
1004 173176
1005
100€
1€07
1008
1009 173200
1010 173202
1011
1012
1013
1014
1015
1016 173204
1017
1018
1019
1020
1021
1027 17320€
1022 173214
1024
«MAIN.
DUM9AAL.PIL
1€28
1026
1027
1028 17321¢€
1029 173222
1030
1031
1022
1033 173224
1034 173226
1035
1036 173230
1037 173232
1036 173234
1039 173236
1040 173240
1041 173242
104z 173244
1042 173246
1044 173252
1045
104€ 173754
1047
1048
1049 173756
1050
1051
1052
o8z
1054
1055 173260
105¢ 1732¢4
1057 173270

25-APR=77

13-aPR-77 11:11

032737

001340
000734

010211
052311
005711
1C037¢€
005761
100017
ocoaze

010211
006061
1€337¢
052311

1¢5719
100376
012761
112312

020511
001776
100003

00000<
000743

010211

012761
112302

042711
000402

173224
173000
000340

050211
105713
100376
005711
100005
105713
€C13s5e
0212361
0013572

1¢5¢1

o0escsT

010061
012711
¢co74¢

38:26 PAGE
THIS I3

000010 173024 CHKSWR:

177171¢

177776

-SBTTL

,TUS6:
1§63

«S3TIL

TU10:
182

~
o
Py

177777 000002

TULGA:
352

+SBTTL

AGAIN:

«SBTTL

RPO3:

«SBTTL

17700C C00002 CMNSGO:

25-APR-77

6c0377

000014

000010
000003

21
THE CCDE TG READ THE SWITCH REGISTER AND SWITCHES

BIT #10,@#173024 $IS MICRC-SWITCH SET 1C

sDISABLE LCOKING AT SWITCH REGISTER?
BNE START1 ;IF OFF, DONT LOCK AT SWR
BR START 7IF ON, SENSE THE CONSOLE SWREG

THIS IS THE START OF THE TC11/TUS6 ROOT STRAP (DECTAPE, 7C11-G)
7CCMMAND REGISTER ADDRESS IS 177342

~ov R?2,(F1) sLOAD UNIT NUMBER INTO Ce.S.P.

BIS (R3)+,(R1) 770R® REWIND COMMAND INTO C.S.R.
TST (R1) ;SEE IF ERROR BIT IS SET

BPL 15 sWAIT UNTIL BIT 15 OF C.S.R. IS SET
TST -2(Rr1) IS THE ERROR °“END ZONE”

BPL AGAIN ;BRANCH IF NOGT "END ZCNE”

BR ]PO2

THIS IS THE START OF THE TM11/TU1C BOGT STRAP (MAGNETIC TAPE, TMil)
;CGMMAND REGISTER ADDRESS IS 172522

MOV R2,(R1) ;LOAD UNIT NUMBER INTO C.S.R.
ROR -2(R1) IS THE SELECTED DRIVE ON LINE
BCC 1s JWAIT FOR BIT TO BE SET BY DRIVE
BIS (R3)+,(R1) 7°0R° REWIND COMMAND INTO C.SeR.

»THIS COMMAND ALSC SETS 800 BPI 9 CHAN.
TSTE (R1) 7SEE IF THE REWIND IS COMPLETE
BPL 25 WAIT FCR READY BIT OF C.S.R. TO BE SET
MOV #-1,2(R1) sSET RECORD COUNTER TC SKIP ONE RECCRD
¥ove (R3)+,(R1) #LOAD SPACE FORWAFD CCGMMAND INTO C.S.Re
BIT RS,(R1) sTEST FOR “ERROR® AND °“READY® BITS
BEC 3$ 7BRANCH IF NEITHER SET
EPL CMN$GO JBRANCH TC COMMON READ IF NGO ERRORS

CODE TO CLEAN UP WCRLD AND TRY BOOTSTRAP AGAIN

RESET ;CLEAR ALL DEVICES AFTER ERROR

BR CHKSWR 3GC SET UP MEMCRY MANAGEMENT AND UNTBUS MAP
sAND ATTEMPT TQ RDOT AGAIN.

THIS IS THE START OF THF RPL1/RP03 ROOT STRAP (PISK PACX, RP11-C)
7CCMMAND REGISTER ADDRESS IS 176714

MOV R2,(R1) ;LOAD THE UNIT NUMBER INTO THE COMMAND REG.

THIS IS THE START OF THE COMMON READ CODE

MoV #-512.,2(F1) sLCAD WORD CCUNT GF 256 WORDS
Moye (R3)+,R2 ;LOAD READ FUNCTION INTC LO BYTF
78 THEN LCAD READ FUNCTICN INTC C.S.R,

CB:26 PAGE 22

THIS IS

CMN1:
GOl

CLRCs:

+SBTTL

RK06:

THE START OF THE COMMON READ CODE

sNCTE: THE ABOVE IS DONE BECAUSE RKé611
3DOES NOT RECOGWNIZE BYTE OPERATIONS
;0N THE BUS.

EIC #2377, (R1) JCLEAR OUT LO BYTE OF THE C.S<R.

BP CMN1

«=BASE4 ;ASSEMBLED AT 773224 & 773226

«40RD 173000 JVECTOR TC THE START CF M9301 BOOTSTRAP
» WORD 000340 sPRCCESSOR STATUS TO ASSUME AT BOOT TIME
BIS R2,(R1) JVOVE THE RFAD FUNCTIGN INTO C.S.R.

TST® (P1) JTEST FOR °READY” BIT

aPL 601 JWATT UNTIL READY IS SET

TST (R1) sTEST FCR ERROR BIT

BPL CLRCS #NG ERROR

TSTR (R3) ;1S IT TUlé?

BNE AGAIN NO

cmp (R3),14(R1) ;IF VE3, WAS THE ERROR A FRAME COUNT EROR?
BNE AGALIN 3IF NOT, TRY TO BOOT AGAIN

CLRB (R1) sCLEAP COMMAND REGISTER. THIS WILL

;STCP DECTAPE MOTICN IF DEVICE WAS
7TUS€ - DON’T CLEAR HIGH BYTE
cLpP v 7START SECONDARY BOOT AT 0

THIS IS THE START CF THE RKXX/RK0& BGOT STRAP (DISK DUMMY)
3COMMAND REGISTER ADDRESS IS 177400

MoV RO,1G(R1) sLCAD DRIVE NUMBER INTG ORIVE SFLECT REG.
MOV #3,(R1) sLCAD PACK ACKNOWLEDGE FUNCTION
BR TU1CA



~MAIN. MACY11 27(100¢) 25-APR-77 08:2¢ PAGE 2%

DCM9AR.P1L 13-APP-77 11311 THIS IS THE START OF THE RH11/RFO04 9COT STRAP (DISK PACK, RVPO4)
1054 <SBTTL THIS IS THE START OF THF RH11/RP04 BOOT STRAP (DISK PACK, RWP04)
10£$ 3COMMAND REGISTER ADDRESS 15 17€7€0
1060
1061 173272 1100€1 000010 RPO4: MOVB RO,10(R1) 7SELECT UNIT NUMBER TG BOOT FROM
1062 173276 112311 MOVB (R3)+,(R1) ;ISSUE READ-IN PRESET CCMMAND
1062 173300 012761 0314000 (00032 Mov #14000,32(R1) ;SET FMT22 & ECC INHIBIT BITS
1064 173306 000470 BR CMNSRH 360 JOIN THE COMMON RH70 COME

«MAIN. MACY11l 27(1C0€) 25-APR-77 08:26 PAGE 24
DOMSAA.P1Y 13-2PR=77 11:11 THIS IS THE START OF THF RH11/RP04 B200T STRAP (DISK PACX, RWPO4)
1065
1€6¢€
1067 +SHTTL THIS IS THE MEMORY SIZING CODF
1068 ZENTER WITH RO=RETURN ADPDRESS
1029 JEXTT WITH RS=LAST MEMCRY ADDRESS
1¢7¢
1071 173310 012705 160000 SIZE: mMov #160000,RS JSETUP MEMCRY CHECK LIMIT (28X)
1072 173314 005037 000006 CLR 46 ;CLEAR LOC. 6 (TIMEOUT VEC.+2)
1073 173320 012737 173232€ 000004 MCy #15, 644 SETUP TIMEGUT VECTOR
1074 173326 012706 000776 182 NOV #776,SP JSETUP STACKX PCINTER
1075 173332 005745 ST =(R5) JFIND LAST MEM. LOC.
107¢ 173334 010007 MCV RO,PC JRETURN
1077
1078
1079 .SBTTL THIS IS THE START OF THF RH11/TU1€ BOOT STRAP (MAGNETIC TAPE SYSTEM, TWU1E)
1380 ;COMMAND REGISTER ADDRESS 1S 172440
1081
1082 173336 010061 000032 TU16: Mav R0,32(R1) 3LCAD UNIT NUMBER INTO SLAVE SELECT REG.
1083 173342 052361 000032 BIS (R3)+,32(R1) JMERGE IN FORMAT AND DENSITY BITS
1084 173346 032761 010000 000012 15: BIT #MOL, 12(R1) ;1S THE MEDIUM ON LINE?
1085 173354 001774 BEC 1$ 3WAIT FOR PIT 12 CF DRIVE STATUS REG
1046 173356 112311 MOVE (RI)*+,(R1) ;ISSUF REWIND COMMAND
1087 173360 105761 000012 83 TSTEB 12(R1) ;1S DRIVE READY BIT SET YET?
1088 173364 1€037° BPL 28 JWALT FOKk DRIVE READY BIT
1089 173366 11231} Mnve (R3)+,(R1) ;ISSUE DRIVE CLEAR COMMAND
109¢ 173370 105761 000012 353 TST3 12(R1) 15 DRIVE READY BIT SET?
1091 173274 1€037€ EPL 3s ;WAIT UNTIL BIT 07 IS SET
1092 173376 012761 177777 000006 xov #-1,6(R1) ;SET SKIP COUNT TO 1 RECORD
1093 173404 112311 MovR (R3)+,(R1) ;ISSUE SPACE FCRWARD COMMAND
1094 173406 1€57631 000012 4S: TSTE 12(Rr1) ;HAS THF DRIVE FINISHED THE SPACE?
1095 173412 10037% BPL 43 JWAIT UNTIL BIT 07 IS SET
1096 173414 000425 BR CMNSRHY ;GO JOIN COMMON RH70 CCDE
1097
1C9¢ «SETTL THIS IS THE START OF THE PC11 BOUTSTRAP (HIGH SPEED PAPER TAPE READER)
1096 }THE STATUS REGISTER ADTCR®SS IS 177550
1100
1101 173416 0127C0 173424 PCIl: MOV #15,R0 ;SAVE RETURN PC
1102 173422 000732 ER SIZE ;G0 SIZF MEVORY
1103 SRETURN WITH RS=LAST AD"R.
1104 173424 01011% 152 MCV R1,(RS)
1105 173426 1427C% 0CCCZ4 BIC® #24,8S ;MASK FOR SPECIAL ADDRESS
1106 173432 01051¢ MOV RS, (RS) JSTORE CWN ADDRFSS IN PPINTER
1107 173434 011502 283 MGV (R5),R3 ;GET BYTE POINTER
1108 173436 005211 INC (R1) ;ENABLE TAPE READER
1169 173440 105711 3s: TSTR (RD ;TEST DONE PBIT
1110 173442 10037€ BEL 3% JWAIT UNTIL RFADY
1111 173444 116113 000002 MOVE 2(R1),(R3) 7STORE DATA AT BYTE POINTER
1112 173450 00521% INC (R5) ;BUMP POINTER
1113 173452 122702 €0027¢% CMPE #375,R3 ;STGRED JUMP CQFFS®T?
1114 173456 001366 BNE 25 JBRANCH IF NOT YET
1115 173460 105223 INCB (R3)+ sYES, ALL DCNE
111€ 173462 0C0142 JMP -(P) ;GC EXECUTE AS BRANCH
1117
1118
1119 JSSTTL  THIS IS THE START CF THF RH11/RS(C4 BGOT STRAP (FIXED HEAD DISK, RWS04)

112¢ ;CCVMMAND REGISTER ADDRESS IS 172040



oMAIN. MACY11 27(100f) 25-APF-77 08:20 PAGE 25

DCMGAA.P11 13-pAPR-77 11:11 THIS IS THE START OF THE PH11/RSC4 BGOT STRAP (FIXED HEAD DISK, RWS04)
121
1122 173464 110061 000010 ®S042 MOVB RO,10(R1) sLCAU THE DRIVE NUMBER TDJ B0CGT FROM
1122

«MAIN. MACY11 27(100€) 25-APR-T77 08:26 PAGE 26
DOM9AA.P11 13-APR-77 11:11 THIS I35 THE START OF THE COMMON RH-7C CODF
1124 «3BTTL THIS IS THE START OF THE CGMMON RH-70 COLE
112¢
112€ 173470 (1€16) 0CC01€ (CCCC1€ CMNSRH: MOV 16(P1),16(R1) JTURN OFF ANY ACTIVE ATTENTION FLAGS
1127 173476 000£42 C$RH1: PR CMNSGOD >BRANCH TO COMMON READ CODE
1128
1129
112¢ +SETTL THIS Is THE START OF THE RX11/RX01 BOOT STKAP (FLOPPY DISK)
1121 ;CCMMAND REGISTER ADDRESS IS 177170
1132
1133 173500 05270 000040 RX01: BIS #40,RS ;ADD °DONE” BIT TC “ERRCR® AND “TR” BITS
1134 172€C4  0cCSI0C TST RO ;TEST UNIT NUMEBER
1135 173506 001401 BEQ 1$ JBRANCH IF UNIT 0 WAS SELECTED
1136 173510 005723 TST (R3)+ ;ADD 2 TC FUNCTIQON CODE POINTER
1127 173512 130511 152 BITH R5,(R1) sTEST FOR “TR“ AND °DONE- BITS
1138 173514 001776 BEQ 15 JWAIT UNTIL ONE IS SET
1139 173516 112311 MOVB (R3)+,(R1) ;LGAD READ COMMAND FOR PROPER DRIVE
114C 173520 6127C2 00CC0z2 MOV #2,R2 ;LOAD LOOP COUNT INTO R2
1141 173524 105711 283 TSTR (R1) JTEST FOR THE °TR”® BIT
1142 173526 100376 BPL 28 SWAIT UNTIL IT IS SET
1143 172€30 1127€1 00CC01 C0CO02 Mave #061,2(R1) ;LCAD TRACK ADDRESS THEN SECTOR NUMBER
1144 173536 077206 s02 R2,2$ ;LCCP BACK TO LOAD SECTUR NUMBER
1145 173540 030511 3% BIT RS, (R1) ;TEST FOR “ERROR®,°TR”, AND “DONE” BITS
1146 173542 001776 BEQ 3$ JWAIT FCR CNE GF THE BITS
1147 173544 10061F EMI AGAIN ;BREANCH TC RETRY BOOTSTRAP IF °ERROR® BIT SET
1148 173546 111311 MGVE (R3),(R1) ;LOAC EMPTY BUFFER COMMAND FOR PRCPER DRIVE
1149 173550 130511 443 3IT8 RS, (R1) JTEST FCR ~TR- CR °DONE” RITS
1180 173552 0C177€ BEG 4s FWAIT FOR ONE OF THF PITS
1151 173554 100003 8PL CHK240 7BRANCH TO CHECK ACDRESS ZERQ IF "DONE” BIT
1152 173556 116122 000002 MOVB 2(R1),(R2)+ SSTCRE DATA IN MEMORY (K2 GCES FROM 0G0 TO 177)
115 173562 (00772 BR 45 sG0 GET NEXT BYTE
1154 173564 022737 000240 000000 CHK240: CMP #240,R40 JCHECK THE FIRST ADDRESS ROCTED
1155 173572 001202 BNE AGAIN sBRANCH TO RETRY TF NCT A “NOP”
115; 173574 0c50¢7 CLR PC ;START SECCNDARY BOODT AT ADDRESS ZERQ
115
1158 +SBTIL THIS IS THE START OF THF RK11/RX(0S ROOT STRAP (LECPACK DISK CARTRIDGE, FK11-D)
1159 7COMMAND REGISTFR ADDRESS IS 177404
11€¢
1161 173576 072227 000005 RKO5: ASH 45,R2 SLEFT SHIFT UNIT NUMRFR S PLACES
1162 173602 010261 000006 Mov R2,6(R1) ;LOAD UNIT NUWBER INTQ DEVICE
1183 173606 000733 BR CSRH1 ;BRANCH TO COMMON READ CUDE

1164
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DOMOAA.P11 13-APP-77 11:11 THIS IS TYE START OF THE RK11/R¥0S5 ROCT STRAP (DECPACK DISK CARTRIDGE, RK11-D)

1108
;:2§ «SETTL FUNCTION CODES FOR THE ALL CF THE DEVICES
1168 173610 060017 TU10$: .WORD 060017 SREWIND SELECTED DRIVE AND SET 800 BPI
1169 173612 o1 +BYTE 011 3SPACF FCRWARD CCMMAND FCR TU10
117¢  172€13 002 +BYTE 003 ;READ COMMAND FOR TU10
117 sPACK ACKNOWLEDGE FOR RX0€
1172 173614 RK06S:
1173 173€14 0 RPC45: .8YTE 021 ;READ-IN PRESET FOR RP04; READ FOR RKO06
}{;4 173615 071 RS045: .PYTE 071 JREAQ COMMAND FOR RPO4 & RS04

5
1176 172616 0€400° TUS6S$: LWORD 004003 ;SEARCH FOR BLOCK 0, REVERSE DIRECTICN
1177 173620 RKO05%
11;8 173620 005 RP03S: .BYTE 008 sREAD COMMAND FOR TUS6, RKOS, RPO3
1179
118C 172€21 077 sBYTE Q71 $THIS IS A FILLER-NON-ZERO BYTE
1181 3TC DISTINGUISH FROM THE (3YTE FOLLOWING
1182 s THE READ FORWARD COMMAND) IN TU16
1182
1184 173622 001300 TUL16$: .WORD 1300 sFORMAT BITS FOR TU16, 800 BPI, NRZI
1185 173624 007 «BYTE 007 sREWIND SELECTED ODRIVE
1186 173625 011 «BYTE 011 sDRIVE CLEAP COMMAND
1187 1723626 03 =BYTE 031 sSPACE FORWARD
1188 173627 071 +BYTE 071 sREAD FORWARD
1189 173630 001000 <WCRD 1000 sFRAME COUNT FRRCR
119¢
1191 <EVEN 7 INSURE WORD PBOUNDARY
1192 173632 007 RX01$: BYTE 007 JREAD SECTOR COMMAND FOR DRIVE ZERD
1193 173633 003 BYTE 003 ;TMPTY BUFFER COMMAND FOR DRIVE ZERO
1194 173634 027 »BYTE 027 7READ SECTOR COMMAND FOR DRIVE ONE
}%92 173635 n23 «BYTE 023 ;EMPTY BUFFER COMMAND FOR DRIVE ONE

9 .
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DCMIAA.P11 13-APR-77 11:11 FUNCTION CODES FOR THE ALL OF ThE DEVICES
1197
1194 +S8TIL COMMAND AND STATUS REGISTER ADDRESS TABLE
1199
1200 173636 172522 CSRPTR: .WORD 172522 JTHIS IS THE C.S.R. ADDRESS FOR TU10
1201 173640 177342 WORL 177342 3THIS IS THE C.S.R. ADDRESS FOR THE TUS6
1202 173642 177404 J4WCRD 177404 STHIS IS THE C4S.K. ADDRESS FOR THE RKOS
1207 173644 176734 <WORD 176714 THIS IS THE C.S.R. ADDRESS FOR THE RP0O3
1204 173646 17744C <WORC 177440 ;THIS IS THE C.S.R. ADDRESS FOR THE RKO6
1205 173650 172440 JWCRD 172440 THIS IS THE C.S.R, ADDRESS FCR THE RH11/TU16
1206 173€52  1767¢C JWORD 17670 ;THIS IS THE C.S.R. ADDRESS FOR THE RH11/RPO4
1207 173654 172040 ~¥0PD 172040 JTHIS IS THE C.S.R. ADCRESS FOR THE RH11/RS04
1208 173656 177170 WORD 177170 ;THIS IS THE C.S.Rs ADDRESS FOR RX11/RX01
1209 173660 177550 JWORD 177550 ;THIS IS THE C.S.R. ADDRESS FOR THE PC11
1210
1211 +SBTTL FUNCTION POINTER TABLE
1212
1212 173662 173€1C CMLPTR: WORD  TU1CS$ ;PUINTER TC FUNCTION TABLF FOR THE TU10
1214 173664 17361¢€ - .WORD  TU6S ECINTEP TC FUNCTION TABLE FOR THE TUS6
1215 173666 173620 «40RD R¥05s SPOINTER TG FUNCTION TABLFE FOR T4E RKOS
121€ 173670 173620 .WORD  RPO3S PCINTER TC FUNCTIGN TABLE FO® THE RPO3
1217 173672 173614 «WORD  RKO6S 3POINTER TC FUNCTION TARLE FOR THE PKO6
1218 173674 173622 JWORC  TUl6S ;POINTER TO FUNCTION TABLE FOR RH11/TU16
1219 173676 173614 .WCRD  RPO4S JPCGINTER TC FUNCTICN TABLE FOR TYE RHTC/RP04 OR RH11/RPO
122C 173700 17361° .WORD  RS04S ;POINTER TO FUNCTICN TABLE FOR THE PHTO/RS04 OR RF11/RPO
1221 173702 173632 .WORD  RX01$ JPOINTER TC FUNCTION TABLE FOR THE RX01
1222
1222 .SBTTL STAPTING ADDRESS TABLE
1224
1225 173704 173144 ADCRS: LWORC  TIMO ;STARTING ADDRESS FOR THME TMI11/TU10
122¢ 173706 173124 .WORD  TUS6 ;STARTING ADDRESS FOR THE TC11/TUSe
1227 172710 17357¢ LWORD  RKOS ;STARTING ADDRESS FOR THE RK11/RK0S
1228 173712 173204 <WORD  RPO3 ;STARTING ADDRESS FOR THE RP11/RPO3
1229 173714 173260 LWORD  RKOG ;STARTING ADDRESS FOR THE RKOQF
123C 173716  17323¢ .WgeD  TU16 ;STARTING ADDRESS FOR THE RH70/TU16 (800 SPI NRZI)
1231 173720 173272 .WNORD  RPO4 3STARTING ADDRESS FOR THE RH70/RP04 UR RH11/RP04
1232 173722 173402 JWGRD RS04 JSTARTING ADDRESS FOR THME RH70/RS04 CR RH11/RS04
1237173724 1735¢C +WORD  RXO1 STARTING ADDPESS FOR THE RX11/RXO01
1234 173726 17341¢€ -WOFD  PCl1 3STARTING ADDRESS FOR THE PC11
1235 173730 000000 <WORD 0 ;RESERVFD
122¢ 173732 00000C <WORD ¢ ;RESERVED

1237 000001 +END
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DGMIAR.PL] 13-4PR-T77 11:11 CRCSS REFEFFNCE TABLE ~- USER SYMECLS

ADDKS 173704 966 12254

AGAIN 173200 995 10094 1042 1044 1147 1185

BASEYl = 165000 324¢ 342

BASE2 = 173000 3284 936

BASE2 = 173002 3284

BASE4 = 173224 3284 1032

BIT6 = 000100 3284

BCCT 172000 9284

BUOTMY 165754 840 893 9104

CHKSWR 173112 912 933 9714 1010

CHK240 173564 1151 1154%

CLRCS 173254 1040 10464

CVMDPTR 173662 965 1213%

CMNSGC 173206 1004 10224 1127

CMNSRE 173470 1064 1066 11264

CMN1 173230 1029 10364

CONT 165750 155 905#%

CSRPTIF  172€36 9€4 12004

CSRHL 173476 11274 1163

DIAG 165000 353¢# 941

DISPLA= 177570 3284

FCE = 00100C 3284

GOl 173232 10374 1038

GHPO = 000030 328¢ 824 881

GRP1 = 00CC44 3284 845

Jump 165760 902 909 91z

JUmMpo 165746 716 902#

KIPARO= 172340 328#%

KIPAR7= 172356 3284

KIPDRO= 172300 3284

KIPOR7= 172316 3284

MISS = 0GCCl4 3284 158 911

M¥RO = 177572 3284

MOL = 010000 328¢ 1084

N = 0€CCo2 3434 344 34¢ 350 3584 35§ 3€C 3€5 3754 376 377 387 397¢#
398 399 409 4184 419 420 429 438% 433 440 449 456# 457
458 469 4834 484 485 495 5024 503 £04 514 5254 520 5217
538 5484 €45 €80 5€¢ 5674 SE8 569 580 5924 593 594 605
6184 619 620 620 645# 646 €47 €59 6764 677 678 688 6994
700 701 709 1374 738 139 750 800# 801 802 820 851# 852
853 869

PC11 173416 11014 1234

RKOS 173576 1161¢ 1227

RKO0SS 173620 1177¢# 1215

RKQ6 173260 10554 1229

RKO063% 173614 11724 12117

RFO3 173204 986 10154 1228

RPO3S 173620 11784 1216

REO4 173272 10614 1231

RP0O4S 173614 11734 1219

RS04 173464 11224 1232

RS04$ 173€15 1174# 122¢

RY01 173500 11334 1223

RX01$ 173632 11924 1221

SIZE 173310 753 1071 1102

START 173014 946# 974
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DCMIAA.P1] 13-APR-77 11:12 CROSS REFEPENCE TABLE -- USER SYMACOLS

START1 173022 9484 973

START2 173034 947 9524 §57

SWR = 177570 3284 946

TST1 165000 3514

TST10 165126 480 496%

TSTIN 165136 499 5158

TST12 165154 522 5394

TST13 165172 545 S614

TST14 165702 5€4 581#

TST1S 165224 589 6064

TST16 165246 615 6314

TST17 165300 642 660#

TST2 165004 355 366#

TST20 165334 673 689#

TST21 165352 696 7108

TST22 165436 1514

TST23 165544 8214

TST24 165644 8704

TET3 165020 372 388

TST4 1€5€36 394 4104

TSTS 165052 415 4304

TST6 165066 435 450#

TsT? 165076 453 470#

TUR = 000001 3284

1010 173144 9924 1228

TUlCA 172172 10014 1057

TU10S 173610 11684 1213

TU16 173336 1082# 123¢C

TUL6S 173622 11844 1218

TUSE 173124 980# 122¢

TUSES 173616 11764 1214

$TN = 000025 328¢ 343 3524 355 358 367¢# 372 375 3894 394 397 4114 415
418 431¢ 43¢ 438 451# 453 45¢€ 4714 480 483 4974 499 502
5164 522 525 5404 545 548 5624 564 567 5624 589 592 6074
615 618 632# 642 645 661¢# 673 676 6904 696 699 1114 7317
7524 800 822 851 8714

. = 173734 3424 936¢ 10324



«MAIN. MACY1Y 27(100€)

DGCM9AR.P11 13-APR-77 11:11

CCMMEN 328¢# 788 914

ENDCUM 3284 798 93z

MSG1 3434 345

MSG10 4834 485

MSG11 502# 504

MSG12 525# 521

MSG13 S484# 550

MSG14 ' S6TH 569

MSG15 592# 594

MSG16 618¢# 620

MSG17 6454% 647

MSG2 3568¢ 360

MSG20 676# 678

MSG21 £99# 701

MSG22 7374 739

MSG23 800# 802

MSG24 851# 853

MS63 3754 371

MSG4 3974 399

MSGS 4184 420

MSG6 438# 440

MSG7 456#% 458

NXTTST 3284 343 358
045 676 699

SKIP 3284 385 3172
673 696

STARS 328¢ 343 350
483 495 502
€59 67¢€ 688

SSNXT 3284 343 358
645 676 699

$$SKIP 3284 355 372
673 696

- ABS. 173734 000

ERRORS DETECTED: 0
DEFAULT GLOBALS GENEFATED:

25~APR-77

0

08:26 PAGE 3

375
137
394

358
514
699
315
7317
394

+DSK2:DQMYAALSEQ/SCL/CRF=DQMSAA.P1]

RUN-TIME:

213

«2 SECCNCS

RUN-TIME RATIO: 43/5=7.3
CCRE USED: 8K

(15 PAGES)

CROSS REFERENCE TABLE -- MACRO NAMES

397
800
41¢<

365
525

397
400
41¢

418
851
435

375
538
137
418
851
43S

453

387
548
150
438

453

480

397
560
800
456

480

483
499
409

820
483

439

502
522
418
580
851
502

522

525
S45
429

869
525

545

548
564

433
605

548
564

567
589

449
618

567
589

592
615

456
630

615

618
642

469
645

618
642



