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SEQ 0003

55

29 BOOT ROM DIAGNOSTIC= 11/44

58

59

60

61

62 a

63 » OVERVIEW

U. .....................

65

2% THE 11/44 BOOT DIAGNOSTIC ROM IS DESIGNED TO PROVIDE DIAGNOSTIC ROUTINES

gg FOR SOME BASIC CPU,CACHE, & MEMORY GO-NO-GO TESTS.

;? IT MAY BE IMPLEMENTED IN THE FOLLOWING MANNER:

7 1. AT POWER UP

7 2. DEPRESSING THE FRONT PANEL BOOT SWITCH

74 3. ISSUING THE BOOT COMMAND FROM THE MFM CONSOLE

;2 4. LOAD ADDRESS AND START SEQUENCE

77

‘

80 - THE 11/44 BOOT DIAGNOSTIC IS AN INTEGRAL PART OF THE UBI BOOTSTRAPPING

g] SYSTEM .THE SYSTEM ALLOWS FOR:

é

83 A. BOOT OR POWER UP TO MFM CONSOLE WITH BOOT DIAGNOSTIC SELECTED,
84 B. BOOT OR POWER UP TO MFM CONSOLE WITHOUT BOOT DIAGNOSTIC SELECTED,
85 C. BOOT OR POWER UP TO PRIMARY BOOTSTRAP ROM WITH BOOT DIAGNOSTIC SELECTED,
R& D. BOOT OR POWER UP TO PRIMARY BOOTSTRAP ROM WITHOUT BOOT DIAGNOSTIC
387 SELECTED.

gg 2. UB] BOOTSTRAPPING SYSTEM (FIGURE 1)

3;

93 THE PRIMARY ACTIVATING PROCESSES FOR THE BOOTSTRAP SYSTEM

ARE £ITHER A POWER UP SEQUENCE OR THE ACTUATING OF THE FRONT PANEL
BOOT SWITCH.

TO ACTIVATE THE BOOTSTRAPPING PROCESS ON POWER UP

SWITCH S1 (M7095 MODULE) IN THE CPU CONTROL LOGIC MUST BE IN

THE ON POSITION. IF THIS SWITCH IS OFF THEN A NORMAL TRAP TO LOCATION

24 TO EXECUTE THE USER POWER UP ROUTINE WILL OCCUR. WHEN THIS

SWITCH IS ON, THE CPU MICRO CODE ASSERTS 773024 ON THE BUS,

SWITCH E28~1.E28-2 ,TOGETHER WITH E28-3 THRU 10, ON THE UB! WILL DETERMINE
WHAT ACTION WILL FOLLOW AS THE POWER UP SEQUENCE CONTINUES.

WHEN THE CONSOLE B0OT SWITCH IS ACTUATED, A SOF TWARE ONLY POWER DOWN
FOLLOWED BY A BOOT POWER UP OCCURS. NOTE THAT THE POSITION

OF S1 IS IRRELEVANT IN THIS CASE.

773024 WILL BE ASSERTED ON THE UNIBUS ADDRESS LINES. LIKE THE NORMAL
POWER UP DESCRIBED ABOVE, SWITCH E28-1, E28-2,TOGETHER WITH F28=3 THRU 70
WILL DETERMINE WHAT ACTION WILL FOLLOW.
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(CONSULT SHEET 11 M?098 MODULE FOR SWITCH SETTINGS E28-1
THRU EZ28-10)
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118 . 8 BOOT DIAGNOSTIC ROM
121 THERE ARE THREE DIFFERENT TYPES OF TESTS INCLUDED IN
12¢ THE BOOT DIAGNOSTIC ROM :
125 1 (PU TESTS
104 2 MEMCORY TEST
125 3 (ACHE TEST
126
127 THE CPU TESTS ARE TESTS OF MOST UNARY AND DOUBLE OPERAND
128 INSTRUCTIONS USING REGISTER MODES 0,1 AND 4.
129 EXCEPT TESTS THAT USE THE STACK POINTER,MAIN
130 MEMORY IS NOT MODIFIED. IF A FAILURE IS DFTECTED,A "BR ."°
131 WILL OCCUR.
i
134 THE MEMORY TEST PERFORMS BOTH A  DUAL
135 ADDRESSING AND DATA CHECK OF ALL THE AVAILABLE MEMORY FROM ADDRESS 1000
136 TO 28K WITH CACHE DISABLED. THIS TEST WILL CHANGE ALL OF MEMORY TESTED.
137 WHEN AN ERROR IS DETECTED, 'ERROR'' IS PRINTED TO THE CONSOLE,FOLLOWED
138 BY A CPU HALT. MFM CONSOLE MODE WILL BE ENTERED DUE iO THE HALT
139 WITH THE FAILING PC BEING PRINTED. AN MFM CONSOLE "‘CONTINUE''
140 WILL ALLOW CONTINUATION OF THE BOOT ROM DIAGNOSTIC.
141 WHEN AN ERROR IS INCURRED, RO WILL CONTAIN THE ADDRESS AT WHICH THE
142 FAILURE WAS DETECTED . R1 WILL CONTAIN THE FAILING DATA
143 PATTERN AND RO WILL CONTAIN THE EXPECTED DATA PATTERN.
144
145
146 A CACHE TEST IS PERFORMED TO CHECK BOTH DUAL ADDRESSING
147 AND CACHE DATA MEMORY.THE CACHE DATA STORE AND MAIN MEMORY
148 LOCATIONS WILL BE WRITTEN WITH THEIR OWN ADDRESS. CACHE
149 UPDATES AND HITS USING MAIN MEMORY FROM VIRTUAL ADDRESS
150 1000 TO HIGHEST AVAILABLE MEMORY LESS THAN 28K ARE ALLOWED.
151 IT MUST BE NOTED THAT THE TEST DOES NOT GUARANTEE
152 THAT DATA RECEIVED IS ACTUALLY COMING FROM CACHE DUE TO THE
15% CACHE CPU CLOCK RESTART OCCURING. TO GET THE CLOSEST ASSURANCE
154 THAT THIS IS HAPPENING,CACHE HITS ARE CHECKED VIA THE
155 “HIT'' MAINTENANCE BIT IN THE CACHE MAINTENANCE REGISTER.
156 WHEN AN ERROR OCCURS AND MFM 'CONTINUE' 1S USED,ERROR
157 HANDL ING IS SIMILAR TO MEMORY TEST WHEN DATA ERRORS ARE INCURRED.
158 BUT A 'CONTINUE' AFTER A HIT ERROR WILL RESULT WITH THE
159 EA??E éEST BEING ABORTED AND THE BOOT ROM DIAGNGCSTIC
".'-\\~‘ x ~ .

163 MOTE: IF CACHE IS NOT FOUND, THE CACHE TEST
164 IS NOT PEFORMED.
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PACE 5

4.0 PRINTOUT EXAMPLE S

CONDITIONS: THE FOLLOWING EXAMPLES ARE ILLUSTRATIONS

OF TYPEOUTS TO THE TERMINAL WITH THE UBI MI(RO SwiTCHES

E28-2 THRU 10 SELECTED FOR 'POWERUP/ROOT
IgEgO??gLE1?ITH DIAGNOSTIC' (USW=020)

I 8??%50(:(&5 IN BOOT DIAGNOSTIC CACHE TEST WHEN POWERUF

ERROR

CONSOLE

17777707 165652
25>

2. ERROR OCCURS WHEN BOOT COMMAND IS ISSUED FROM CONSOLE
>>>B
ERROR
CONSOL

E
17777707 165652
>>>

3. NO ERROR OCCURS: BOOT DIAGNOSTIC RUNS SUCCESSFULLY:
>>>B

CONSOLE
17777707 165714
>2>

5.0 LOAD ADDRESS AND START PROCEDURE

THE BOOT DIAGNOSTIC MAY BE RUN BY LOADING ADDRESS 165020

USING THE MFM (CONSOLE AND STARTING. THE FOLLOWING EXAMPLE ExWiB[’

THIS AND ILLUSTRATFS SUCCESSFUL COMPLETION OF THE DIAGNOSTIC.

SEQ 00U0¢
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»>>>S 165020

CONSOLE
172777707 165714
25> :




PAGE &
11744 UB] BOOTSTRAP SYSTEM= FIG, |
NOTES: 1. CLOSED=ON
2. OPEN =0OFF :
3. USW= UBI E28-3 THRU 10 MICRO SWITCH SETTINGS
(LOCATED ON UBI MODULE)
4. UA= UNIBUS ADDRESS
5. S1 IS LOCATED ON KE44=1 DATA PATH (M70%4)
FRONT ‘B "B DEV NAME'
NORMAL PANE L MFM CONSOLE MFM
POWERUP 800T BOOT COMMAND  OMMAND
| SWITCH .
: : i :
W ' 5 ; ; -
! i i 1 1
| | E E 5
CPU CONTROL CPU CONTROL [ ; !
S1 OPEN S1 CLOSEN : : :
i i i T e e |
UA<= 024 UA<==777024 }
--T ------ | }
: 3 ;
—mmmmmee E , :
PC<==(024) : : 5
--------- ! UBI E28-2 z
' ! OPEN !
] I | |
S i i 1
USER o) L e————————— '
SOF TWARE UBl E28-2 AUXILL IARY [
--------- CLOSED BOOTSYSTEM :
: ON UNIBUS ;
i ; 3 ;
R AT e : R
[ E i i
uBl E28-1 Us] E28-1 | :
CLOSED OPEN_ usw= 020 :
i [ i E
- AA !
PC<==165000 OR'D PC<==173000 OR'D |
UB] USWITCH UBI USWITCH uggonor
L]

»
I |
. .
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usw =020 USW=144
: :
PrEreberties !

B0OOT DIAGN. -
ROM TESTS -

R !
| o e e
;

EOOT DIAGN. ROM
ISSUES CPU HALT

MFM CONSOLE
*T' SELF TEST
EXECUTED

]
.
I
.
I
M
I
.

MFM CONSOLE
MODE

- e

USW=B00T WwC/
DIAGN.

USW=B00T W/
DIAGN.

1

i :
BOOTSTRAP ROM~ JUMPS i
T BOOT DIAGN. ROM i
!

4444444444ttt

BOOT DIAGN. ROM TESTS

14444444t bttt bt ts

BOOTSTRAP ROM
PRIMARY BOOT

| S ——
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SEQ 0010
229 %
330
331 000000 .ENABL ABS
33% 001015 MISS=1015 sUNCONDITIONAL BYPASS,FORCE MISS LO
33 ‘ ;FORCE MISS HI, DISABLE CACHE INTERRUPT
%34 ;USED FOR CACHE CONTROL REGISTER
35 106000 ERROR=104000
336 165000 -=165000
337 165000 012737 177777 000706 ENTBT: MOV #-1,a4706 . BOOT/POWERUP TO PERIPHERAL
338 ;ROM WITH DIAGNOSTIC.SET FLAG.
339 ; JUMPED TO HERE FROM 165564
340 165006 000405 BR SAVE
341 165010 G05037 000706 START: CLR a#706 ;CLEAR FLAG
34§ 165014 000402 BR SAVE
343 165016 000240 NOP
344 165020 000773 BR START ;ENTRY: BOOT/POWERUP TO CONSOLE WITH DIAGNOSTIC
345 165022 010037 000700 SAVE: MOV RO,a#700 :SAVE RO,R1,R4 CONTENTS.
346 165026 010137 000702 MOV R1.a#4702
347 165032 010437 000704 MOV R4, a#704
348 165036 012737 165676 000004 MOV #CPUERR , a#4 ;SETUP FOR ANY CPU ERRORS
349 165064 012737 000340 000006 MOV #340, 346
350 165052 012737 165736 000030 MOV #SERR a4 30 ;SETUP ERROR PRINT ROUTINE
351 165060 012737 000340 000032 MOV #340,a432
352 P L L Tl L b L L L h o hhdebebeiuindainioiainiainioiniaiotuiniaioiniiaioioioiniuiaioinboinioiuiaiioiole
ggz .SBTTL TEST1  THIS TEST VERIFIES THE UNCONDITIONAL BRANCH
- %
355 * THE REGISTERS AND CONDITION CODES ARE ALL UNDEF INED WHEN
156 o THIS TEST IS ENTERED AND THEY SHOULD REMAIN THAT WAY UPON
357 o THE COMPLETION OF THIS TEST.
358 D IRAARAAKRRER AR AKAR AR AR AR AR AR IR RARARRCAEAREARAREARAR AR AR AR TR TR RN D
359 165066 TST1:
&
362 165066 000401 BR TST2 ; * BRANCH ALWAYS
3322 165070 000777 BR .
365 CIRRRARRRRAANARAARAARRRAA KR RARR KRR REAAARA AR R ARRR AR AR KRR AR R AR RN AR AR
3329 _SBTTL TEST2  TEST '‘CLR'', MODE '0'', AND ‘BMI'‘,"BVS'',"BHI"'’,"BLT"","BLOS"
=
368 bt THE REGISTERS AND CONDITION CODES ARE ALL UNDEF INED WHEN
369 * THS TEST IS ENTERED. UPON COMPLETION OF THIS TEST THE 'SP’
g;? e (R6) SHOULD BE ZERO AND ONLY THE “7'' FLIP-FLOP WILL BE SET.
- &
37 :~:ttttttttttttttttttttttﬁtttttttttitttttttttttttttttttttttt*ttttt&tttttt
3;‘ 165072 TST2:
7S 165072 005006 CLR sP :N=0,7=1,v=0,(=0, SP=000000
376 165074 100404 BM] 1% vV BRANCH IF N=1
377 165076 102403 BVS 1% ; V BRANCH IF v=1
378 165100 101002 BHI % : V BRANCH IF Z AND C ARE BOTH 0
379 165102 002401 BLT 1% ; V BRANCH IF (N XOR V)=1
380 165104 101401 BLOS TST3 : * BRANCH IF (Z XOR ()=
333;1’ 165106 000777 1%: BR .
”3 ::tttttittttttttttlttttlittttt*ﬁttttttttttttttﬁtittttittt‘lttttttttlt"tt
3332 .SBTTL TEST3  TEST "DEC'', MODE ‘0', AND 'BPL'’,"BEQ"","BGE"","BLE"’

A
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111 26-S£P-79 10:28  PAGE 7-1 :
c'*, MODE ‘D", “BPL’’, BEQ"","BGE"","BLE""
v upon ENTERING THIS TEST THE CONDITION CODES ARE:
28 THE nfexs?eaé ARE : oneANowc ;10' 7, R2
- % = 7, = =
w R3 =2, Rb = 7, RS =2, SP = 000060
i UPON COMPLETION OF THIS TEST THE CONDITION CODES WILL BE:
s =1, 2=0,v=0, ANDC =0
i THE REGISTERS AFFECTED BY THE TEST ARE:
S SP = 177777
.'t*ttittttttttﬁtt!tttltttttﬁtttttﬁt!ﬁtttiﬂ.tt!ttt.tiiﬂttt!tttttttlt'i‘t
7573
005306 DEC SP :N=1,2=0,v=0,C=0,5P=177777
100003 BPL 1% * Vv BRANCH IF N=0
001402 BEQ 1% * vV BRANCH IF Z=1
002001 BGE 1% * v BRANCH IF (N XOR V)=0
003401 BLE TST4 : » BRANCH IF (Z OR (N XOR V))=1
000777 1%: BR .

t*ttﬁ*t‘t*tttiﬁ.ii*tﬁ*ﬁﬁ*tﬁtllt*tﬁt*tttiti*ﬁ*ﬁiﬁttitt"tt*ittttttttttt

.SBTTL TEST4 TEST "ROR, MODE '0'', AND "BVC'',"BHIS"',"BNE"’

UPON ENTERING THIS TEST THE CONDITION CODES ARE:
N = Z =0,V =0, AN C 0
THE REGISTERS ARE : RO- R _=
R3 = R¢ = 2, RS = 177777
UPON COHPLETION OF THIS TEST THE CONDITION CODES WILL BE:
N=0,2=0,Vv=1 ANDC=1
'HE REGISTERS AFFECTED BY THE TEST ARE:

= 077777

ti*tﬂ‘tttiitttttlt!ﬁt**Itttl.ﬁiﬁttitii**tﬁttittt.ttt*tlttttttttittittt

?

q.!.h-n.n‘.huﬂ-n
% N % % ¥ B * X =

e
—
£

006006 ROR SP :N=0,2=0,v=1,(=1,SP=077777
102002 Bv( 1% Vv BRANCH IF v=0

103001 BHIS 1% : V BRANCH IF C=0
001001 BNE TST5 ; * BRANCH IF Z=0
000777 1%: BR .

t*tttt!tﬁ"*"*tt.ltit*ttt*tﬁ****Qttl.t*itittttit*ttltttt‘tt!ttttttttt

.SBTTL TEST5 TEST REGISTER DATA PATH

%
o % WHEN THIS TEST IS ENTERED THE CONDITION CODES ARE:
- N=0,7=20, V=1, D C =
o % THE REG JTERS ARE : RO = 2?2, R1 s ?
i RS =7, Rb=2, RS =2, SP = 777??
23 UPON COHPLETION OF THIS TEST THE CONDITION CODES ARE:
I% N=0,2=1,v=0, D (=
&8 THE REGISTERS ARE LEFT AS FOLLOH
i RO = 125252, R1 = 000000, nz = 125252 R3 = 125252
o R4 = 125252, RS = 125252, 125252
- &
: ttttttttt*ttttttﬁﬁttttttttttttttttttttttttttttlttttttilttttlttttttlttt
TSTS:
012706 125252 MOV #125252,SP :N=0,2=0,v=0,(=1,5P=125252
000402 8R +6

HALT ] <ENTRY: BOOT/POWERUP TO CONSOLE WITHOUT DIAGNOSTIC
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REGISTER DATA PATH

Vv WAWAWA

165

165174 006102
165176 103001
165200 002401
165202 000777

165204
1652064 060203

65206

165210 005103
165212 060301
165214 103401
165216 003401
165220 000777
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BR R 4
MOV SP.RO :N=0,2=0,v=0,C=1,R0=12525¢
MOV RO.R1 :N=0,2=0,v=0,(=1,R1=125252
MOV R1.R2 ;N=0,2=0,v=0,C=1,Rr2=125252
MOV R2.R3 ;N=0,2=0,v=0,C=1,R3=125252
MOV R3.R4 :N=0,2=0,v=0,C=1,R4=125252
MOV R4 RS :N=0,2=0,v=0,C=1,R5=125252
SuB R5.R1 ;N=0,2=1,v=0,C=0, AND R1=000000
BLT 1% ; V BRANCH IF (N XOR V)=1
in gso TST6 ; = BRANCH IF Z=1

ttltt*ittitttt*ltt*ttlttitit**ﬁQﬁi.i!tttlﬁﬁ*'t*ttttﬁﬁtttttttltttttttQt

SBTTL TEST6 TEST "mOL'’, “8CC'°, 'BLT

i WHEN THIS TEST IS ENTERED THE CONDITION CODES ARE:
i N=0,2=1,v=0, AND C =0.
I* THE REGJSTERS ARE: RO = 125252 R1 = 000000, R2 = 125252
™ R3 = 125252, R4 = 125252, R45 = 125252, SP = 125252.
e UPON COHPLETION OF THIS TEST THE CONDITION CODES ARE:
i N=0,2=0,v=1, AC =1,
Hiad THE REGISTERS ARE LEFT UNCHANGED EXCEPT FOR
;* R2 WHICH SHOULD NOW EQUAL 05252%4.
. %
p ttItttttttttt*ttttttﬁit**‘it*ittt**ttttitttttiitttttttttttttt'ittttttt
TST6
ROL R2 :N=0,2=0,v=1,:=1, AND R2 = 052524
BCC 1% ; V BRANCH IF ¢=0
BLT TST7 : « BRANCH IF (N XOR V)=1
1%: BR .
2 tt*tttt*ttt*iltittttttttttitttt**t*t*tttttttittttttllttitititttititttt
.SBTTL TEST7  TEST '‘ADD'', "INC'', '‘COM'‘, AND 'B(CS'', "BLE"
* W
o WHEN THIS TEST IS ENTERED THE CONDITION CODES ARE:
e N=0,2=0,v=1, AWM C =1.
o THE REGISTERS ARE: RO = 125252 R1 = 000000, R2 = 052524
s R3 = 125252, R4 = 125252, RS = 125252 SP = 125252
" gPONoCOQPLE{ION OFOTHIS T%ST THE CONDITION CODES ARE:
* % = = = =
n THE REGISTERS ARE LEFT UNCHANGED EXCEPT FOR
s R3 WHICH NOW EQUALS 000000, AND R1 WHICH IS ALSO 000000
. &
. ttttttttttttt*tt*t*ttttttttttttttt*t**tttttttttttt!ttitttttttitttttttt
TST?
;(R2 = 052524) + (R3 = 125252)
ADD R2.R3 ,N-1,z=0.v-0.C:0,A~D Rs-
INC R3 ;N=1,2=0,v=0,C=0, AND R3=177?77
COM R3 :N=0,2=1,v=0,C=1, AND R3=
ADD R3.R1 :N=0,2=1,v=0,C=0, AND R1 = 000000
BCS 1% ; V BRANCH IF C=1
18 gkf 1ST10 : = BRANCH IF (Z OR (N XOR V))=1

iIttit!titttli**tttttﬁttttiitﬁll!tiQtt*ttﬁtttttttttt!tttlttltttttttttt

.SBTTL TEST10 TEST "ROR'’, 'DEC'’', 'BIS'', "'ADD'', AND "BLO"

SEQ 00/
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"DEC'’, "BIS”’, TACD'', AND "BLO"
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WHEN THIS TEST IS ENTERED THE CONDITION CODES ARE:
N=0,2=1,v=0, AND C =0.
THE REGISTERS ARE: RO = 125252, R1_=_000000, R2 = 052524
R3 = 000000, R4 = 125252, RS = 125252, SP = 125252.
UPON COMPLETION OF THIS TEST THE CONDITION CODES ARE:
N=1,2=0,Vv=0, ANDC =0,
THE REGISTERS ARE LEFT UNCHANGED EXCEPT FOR
R4 WHICH SHOULD NOW EQUAL 052525, AND

R1 WHICH SHOULD NOW EQUAL 177777

':ltttttt*tt.ttttttttttt*ﬁtﬁtﬂﬁttltt'tttittit!"Q‘Qﬁ‘tttt..ittilititttt!

L T
LR B B N N R R R R

TST10:
ROR R4 :N=0,2=0,v=1.C=0, AND R4 = 052525
BIS R4 ,R3 :N=0,2=0,v=0,C=0, AND R3 = 052525
ADD RS.R3 :N=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% : V BRANCH IF C=1
DEC R1 :N=1,2=0,v=0,C=0, AND R1 = 177777
BLT TSTN : % BRANCH IF (N XOR V)=1

1%: BR .

- W

;;ttttlt!ttttltttitiitt*ttt*i*t't*tit*tttttlttt**ﬁ*ttttttttttttttttIt!'t

LSBTTL TEST11 TEST ‘‘COM'', 'BIC'', AND 'BGT'', "BLE"

L ]
o WHEN THIS TEST IS ENTERED THE CONDITION CODES ARE:
I N=1.2=0,v=0, 0 C =0.
. THE REGISTERS ARE: RO = 125252, R1 = 177777, R2 = 052524
o R3 = 000000, R4 = 052525, RS = 125252, SP = 125252.
Ik UPON COMPLETION OF THIS TEST THE CONDITION CODES ARE:
I N=0,2=0,V=1, D C = 1.
o THE REGISTERS ARE LEFT UNCHANGED EXCEPT FOR
s RO WHICH SHOULD NOW EQUAL 052525, AND
3 R1 WHICH SHOULD NOW EQUAL 052524
%
E:tl..i...i'*‘*'***i**ﬁ*ﬁﬁiti'ﬁ'*ﬁ*ﬁﬁﬁ'ﬁ.*t*I‘ititii**ttttﬁl**t"iitittt
TST11:
comM RO :N=0,2=0,v=0,C=1, AND RO = 052525
BLOS 2% - « BRANCH IF (Z OR C)=1
BR . :STOP HERE IF BRANCH FAILED
2%: BIC RO,R1 :N=1,2=0,v=0,C=1, AND R1 = 125252
ADD R1,R1 :N=0,7=0,v=1,C=1, AND R1 = 052524
BGT 1% : V BRANCH IF Z AND ( N XOR V) ARE BOTH 0
s g'L‘E T1ST12 : % BRANCH IF (Z OR (N XOR V))=1

;;ttttItt‘i‘ttt*t*ﬁttttltiﬁttﬁttttttttittﬁtt!tttttttlttittttttlttl‘t.t‘t

.SBTTL TEST12 TEST '‘SWAB'', ''CMP'‘, 'BIT'', AND "BNE'', "BGT"

WHEN THIS TEST IS ENTERED THE CONDITION CODES ARE:
N=0,2=0,v=1ANDC =1.

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

-
.
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COMPLETION OF THIS TEST THE CONDITION CODES ARE:
N=0,2=0,v=0, ANDC=1,
THE REGISTERS ARE NOW:
RO = 052525. R1 = 052125, R2 = 052524, R3 = 000000

SEQ 0013
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“BNE'’, 'BGT""
T = 052525, RS = 052525, SP = 125252.
: .!tttttt'iilt.‘t."‘Itt..'tt'i‘i..l.......l...l..!.t.'.ttlll.i.litt.'l
TST1?
SWAB  RI1 :N=0,2=0,V=0,(=0, AND R} = 052125
CMP R1.#052125 o.z-. =0,(=0
BNE 1% iV BRANCH If 1-6
‘R4 = 052525 RS = 125252
BIT R4 RS :N=0,2=1 ,v=0,C=0
BGT 1% * vV BRANCH IF Z OR (N XOR V) ARE 0
coMm RS *N=0,2=0,v=0,C=1, AND RS = 052525
& gge 1ST13 * « BRANCH IF 2=1

. ItttIttiittttiittti*ittﬁttiii.**ti*ittiitttt'ﬁtﬁQﬁﬁ*tltt‘ﬁ.itt!t‘tt!tt

.SBTTL TEST13 TEST 'MOVB'', ''SOB'', "'(LR'', "'TST'' AND "BPL'', "BNE"

WHEN THIS TEST IS ENTERED THE CONDITION CODES ARE:
THE REGISTERS ARE: RO = 052525 R1 = 052125, R2 = 052524
R3 = 000000, R4 = 052525, RS = 052525, SP = 125252.
UPM COMPLETION OF THIS TES‘I THE CONDITION CODES ARE:
o Z = 1' v = 0 AND 0
RO 1S DECREMENTED BY A S(B INSTRUCTION TO 000000
R1 IS CLEARED AND THEN INCREMENTED AROUND TO 000000

YT 2222212222222 322233 2333333318333 3333332322202 2Rttt il

L « N n,

TR .
» B3 R % B % % % F =

TST13
MOVB #177401,R0 :N=0,2=0,v=0,C=1, AND RO = 000001
BPL 2% 3 N BRANCH If N=0

1%: BR . :STOP IF 'BPL'" FAILED

2%: SO8B RO,1$ :DO NOT LOOP SINCE (RO =-1) =0
(LR R1 N—-OZ,VO C=0, AND R1 = 000000

3%: INC R1 : INCREMENT 64K TIMES (2 »* 16)
SO8 RO,3% :LOOP BACK TO "INC' 64K TIMES
TST RO N—O Z=1,v=0,C=0, AND RO = 000000
BNE 4% : v BRANCH IF 2=0
TST R1 :N=0,2=1,v=0,Cc=0, AND R1 = 000000
BEQ 1ST14

4%: BR .

ﬁliliiitﬁttitIttlﬁﬁttﬁ'*ti.tltiitttiitttﬁtt*ﬁt.‘tttﬁtttittttttttttttti

.SBTTL TEST14 TEST "USR', 'RTS', 'RTI'", & "UMP"

- %
ok THIS TEST FIRST SETS THE STACK POINTER TO 776,
:¥ AND THEN VERIFIES THAT ''JSR', 'RTS'', 'RTI" AND “IMP!
: ALL WORK PROPERLY.
- %
. ON ENTRY TO THIS TEST THE STACK POINTER ''SP'' IS INITIALIZED
:» TO 00776 AND IS LEFT THAT WAY ON EXIT.
. %
: P 2112022222222 2 322222233 S2 2323 22 AR S AR S A0 A0 A0 AR bl l i
TST14:
118: MOV #776,SP ;SET UP THE STACK POINTER
JSR PC,1% ; TRY TO JSR TO 1%
10%: BR THE ‘JSR"* MUST HAVE FAILED

18: tMP #108, (SP) :WAS THE CORRECT ADDRESS PUSHED?
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MACRO M1111 26-SEP=-79 10:28 PAGE 7-5

TES' “JSR.., ‘TS.‘ .“TI.. z J”)

165354 007401 BEQ 2% ;BRANCH IF YES

165356 000777 BR . JWRONG THING PUSHED ON STA(K
165;22 012716 165370 2%: MOV #3%,(SP) *.AANGE THE ADDRESS ON THE STACK
165 000207 RTS PC TRY TO RETURN TO 3%

165366 000777 B8R . *DID NOT RETURN PROPERLY

165370 005046 3%: (LR -(SP) :PUSH A ZERO ON THE STACK

165372 012746 165402 MOV #4%,-(SP) *PUSH THE RETURN ADDRESS ON STA(K
165376 000002 RTI ;SEE IF AN "RTI'" WORKS

165400 000777 BR . ;THE 'RTI'" FAILED

165402 000137 165410 0%: JMP a¥s5s ;TRY T0O "'JMP''

165406 000777 BR . THE "JMP'" FAILED

165410 5%: *ADDRESS TO "‘JMP'' TO

661

*E et I 1222222222222 3222332 3333333833323 2R R Al il bl il il

.SBTTL TEST15 TEST MAIN MEMORY FROM VIRTUAL CC1000 TO LAST ADDR.

THIS TEST WILL TEST MAIN MEMORY WITH THE CACHE DISABLED, FROM
VIRTUAL ADDRESS 001000 TO LAST ADDR.

IN THIS TEST THE REGISTERS ARE INITIALIZED AS FOLLOWS:
RO = 001000, R1 = DATA READ, R2 = 001000, R3=177746(CACHE CONTROL REGISTER?
R5 = LAST HEHORY ADDRESS, SP = 000776

R4 1S USED AS POINTER FOR ERROR PRINT MESSAGE

. N

» % % 4 B R X % %

(TR TR TR TE TR T

titt!ttlt.Qtttttiiittti*tttﬁt*t!**"'tttﬁiiﬁitt‘tttt*tttttﬁl’lt‘ttt‘tttt

SEERERER

N
S

ToT15
012705 160000 MOV #160000,RS5 :FIRST GET SIZE OF MEMORY.
005037 000006 CLR anb
012737 165426 000004 MOV #1% ., a4
012706 000776 1%: MOV #776,SP
005745 TST -(R5)
:IN END,RS5 CONTAINS LAST MEM ADDR.
FIX:
012703 177746 MOV #177746 ,R3 :CACHE CONTROL REGISTER
012737 165466 000004 MOV #6S , ané :SETUP FOR POTENTIAL TRAP IF CACHE NOT PRESENT
012713 001015 MOV #MISS, (R3) :ACCESS CACHE BY DISABLING CACHE
012737 165662 000114 MOV #CONT ,a#114 :SET UP PARITY VECTOR
005037 000116 CLR a#116 3.1 § PROCESSOR STATUS WORD TO ZERO
000403 BR 7% :CACHE MUST BE PRESENT
012737 165676 000004 6%: MOV #CPUERR, a#4 RESTORE TRAP VECTOR
012702 001000 I3 3 MOV #1000,R2 :FIRST ADDRESS STORAGE
010200 MOV RZ.RO :SETUP FORST ADDRESS
010010 1%: MOV RO, (RO) :LOAD EACH ADDRESS WITH ITS
:OWN ADDRESS
165506 005720 TST (RO) +
165506 020005 CMP RO.RS
165510 101774 BLOS 1%
165512 010200 MOV R2,RO :SET STARTING ADDRESS IN RO
165514 011001 2%: MOV (RO) ,R1 :GET THE DATA
165516 020001 CMP RO,R1 ;1S IT CORRECT?
165520 001402 BEQ it BRANCH IF YES
165522 104000 ERROR ;G0 TO PRINT ROUT INE
165524 HALT DATA FRROR ON READING MEMORY [OCATION
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1
N MEMORY FROM VIRTUAL 007000 TO LAST ADDR.

005120
020005
101770
014001

1%:

(%:

5%:

COM
(MP
BLOS
MOV

CoM
CMP
BEQ
ERROR
HALT

(MP
BNE

(RQ)+
RO ,RS
2%

-(RO) ,R1

R1
RO.R1
5%

RO,RZ
4%

2

CEN

te v

;RO = ADDRESS, R1 = DATA RECEIVED, RC = DATA FxPE(TE]
:COMPLEMENT DATA AND INCREMENT ADDRESS

.:READ THE DATA (IT SHOULD NOw BE THE

; COMPLEMENT OF THE ADPDRESS)

;COMPLEMENT BEFORE CHECKING

;1S THE DATA CORRECT?

;BRANCH IF YES

;GO TO PRINT ROUTINE

;DATA ERROR ON READING MEMORY LOCATION
;RO=ADDRESS, R1=DATA RECEIVED, RO=DATA EXPECTED




165554
165554
165562
165564

165570
165572

165600
165604
165606
165610
165612
165614
165616
165620
165622
165624
165626
165630
165632
165634
165636
165644
165646
165650
165652
165654
165656
165660

165662
165664

165666
165670

165670
2 165674

11

012737
000402
000167

005013
012737
012702
010200
0100

000776

012713
000403

165704
177210

165676

001000

000400

001015

1 26=SEP=-79 10:28 PAGE 8
N MEVMORY FROM VIRTUAL 001000 TO LAST ADDR.
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.SBTTL TEST16 TEST MEMORY wiTH THE DATA (ACHE ON

THIS TEST CHECKS VIRTUAL MEMORY FROM 001000 THRU LAST ADDRESS
;gné:3URE THAT YOU CAN GET HITS ALL THE WAY UP THROUGH MAIN

UPON ENTRY THE REGISTERS WILL BE SET UP AS FOLLOWS:
RO = 001000 (ADDRESS), R2 = (FIRST_ADDRESS),
RS = (LAST MEMORY ADDRESS), SP = 776

R4 IS USED AS POINTER FOR ERROR MESSAGE

LI L I I TR T Y

LR K
» B % % * % % % ¥ % 8

.y %a

tit.*t!!ttt.‘titt**iittﬁ‘tﬁﬁﬁl’*‘Qt*tttttii*ﬁtit‘ﬁﬁttﬁt".tt LA AR AR AR RR

R3=177746(CACHE (ONTROL REGISTERD

TST16
ggv #JgMP.a'4 :SETUP FOR POSSIBLE TRAP
- ¥
JMP ENTBT ENTRY BNOT/POWERUP TO BOOTSTRAP ROM
WITH DIAGNOSTIC
CLR (R3) ENABLE 4LL CACHE: ALLOW FOR CACHE INTERRUPTS
MOV #CPUERR, a#4 *RESTORE VECTORS
MOV #1000,R2 :SETUP FIRST ADDRESS
MOV R2.RO :FIRST ADDRESS IS 1000 OCTAL
1%: MOV RO, (RO) F!LL MEMORY WITH ADDRESSES
TST (RO +
CMP RO.RS
BLOS $
2%: MOV RZ,RO :FIRST ADDRESS
3%: comM (RO) DOLBLE COMPLEMENT DATA AND
¢ (RO) “MAKE SURE IT IS IN THE CACHE.
CMP (RO) ,RO ;CREATE READ HIT;
BEQ 5% *BRANCH IF DATA MATCHES
ERROR :GOTO PRINT ROUTINE
HALT :DATA DIDN'T MATCH RO = ADDRESS + ¢
5%: TST (RO) + READ HIT;CLOCK HIT INFO. INTO MAINTENANCE REGISTER
BIT #400,a4177750 HAS THE LAST MEMORY REFERENCE A HIT
BEQ 4% ;BRANCH IF YES
ERROR GOTO PRINT ROUTINE
HALT HIT FAILED TO OCCUR RO = ADDRESS + P
BR DSBLCACH ABORT REST OF TEST IF 'C(NT!MJE" PRESSED
4% : CMP RO,RS
8LCS 3%
JUMPO: BR JUMF JEXIT TEST
CONT: ERROR ;GOTO PRINT ROUTINE
HALT STOP HERE [F THERE IS A CA(CHE PAR]TY ERROR
:0R A MAIN MEMORY PARITY ERROR
:CHECK CCR, MEMORY REGISTER AND CPU REGISTER
:TO FIND WHICH ONE
BR .~
DSBLCACH:
MOV #M]SS, (RY) :FORCE MJSSES IN BOTH GROUPS OF CACME
BR JUMP
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TEST MEMORY WJITH THE DATA (CA(CHE ON

165676
165700

165702

165704
165704

165710
165712
165714

165716
165716
165722
165726
165732

165736
165742
165746
165750
165754
165756
165760

165762

165765
165770

165772

165774
165776

104000
000000

012704
105737
100375
112437
105714
001371
000002

015
122
122

165772
000000

041460
126140

000001

000706

000700
000702
000704
000002

165762
177564

177566

S
N —
rnorno

(PUERR:

JUMP:

1%:

$ERR:
PUTCHR:

105 ERRMSG:
117

ERROR

HAL T

BR =2

TST a#706

BNE 1%

HALT

B .2

MOV a#700,RO

MOY a#702 ,R1

MOV a#704 R4

JMP 2(R4)

MOV RERRMSG,R4
TSIB am177564

BPL PUTCHR

MOVB LR4) + , aN177566
TSTB (R4)

BNE PUTCHR

RTI

JASCIZ  <15><12>/ERROR/

.EVEN

.=165772

.WORD O
LWORD 41460
LWORD 124140
.END

;GOTO PRINT ROUTINE
:TRAP TO ERROR VE(OR & OCCURRED=(ME(K STA(x

;FOR ORIGIN

;WAS THE DIAGNOSTIC ENTERED FROM PERIPHERAL

;ROM
:YES
JHALT TO GET TO 11/44 CONSOLE

;NOW RESTORE ALL NEEDED REGISTERS.
JAND RETURN TO BOOTSTRAP. _

;RETURN 70 PERIPHERAL ROM.REGISTER R4
;CONTAINS RETURN ADDRESS LOCATION

;IDENTIFIES ROM AS "'CQ'': C VERSION, REV O.
;CONTA'NS CRC=16 WORD FOR LAST 255 WORDS.
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CYMBOL TABLE

CONT 165662 FIX 165434
(PUERR 165676 JUMP 165704
DSBLCA 165670 JUMPO 165660
ENTBT 165000 MIss = 001015
ERRMSG 165767 PUTCHR 165742
ERROR = 104000 SAVE 165022
. ABS. 166000

000
000000 001
FRRORS DETECTED: O

VIRTUAL MEMORY USED: 376 WORDS ( 2 PAGES)

DYNAMIC MEMORY: 2794 WORDS
FLAPSED TIME: 00:00:15

( 16 PAGES)

LCEEFAAD, SEQ/NL : TOC/CRF =(KKFAAQ. P11

START
1ST1

TST10
ST
1ST12
TST13

165010
165066
165222
165242
165262
165304

TST14
1ST1S
TST16

15712

TST3

16533¢
165410
165554
165072
165110

1574
18§15
1S16
1817
$F R

165124
1651
165174
1652
1657

RSE——————
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REATED B¢ ML RO ON /b=t b= 'O AY 15:78 HALE

CROSS REFEREN G TRt
VALUE REFERENCE S

165667 7657 #8-"%

165674 734 74,56 #-T0R #8-744

165670 8-72% #B=-7L0

165000 #7-33%7 B-705%

165767 8=-763 #8-771 3
= 106 #7=335 7645 T=6B0 BT -7 B4 B=T"44

1654 87=-6469

165704 8-707% 8-732 B-747 #E=-745

165660 #R-7%2 -
= 00101% #7=-332 7=5¢ =741

165742 #8-764 B8=765 B-76K

165027 7=340 7=340 87-745

165010 #7-34" 7=344

165066 #7-359

165227 7=495 87-51¢

165242 7=516 #7-536

1652672 7=54% #7=560

165304 7-568 #7-584

165336 7=595 #7-609

165410 B7=-641

165554 #R=707

165072 7=%60 #7-372

165110 7-380 #7-396

1651 ig 7=401 87-4617

1651 7=421 #7-43%

165174 7=4652 87-4L68

165204 P71 #7-4L88

1465726 7=350 #8-76%




