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THE 11/44 B00OT DIAGNOSTIC ROM IS DESIGNED TO PROVIDE DIAGNOSTIC ROUTINE S
FOR SOME BASIC CPU,CACHE, & MEMORY GO-NO-GO TESTS.

1T MAY BE IMPLEMENTED IN THE FOLLOWING MANNER:

. AT POWER UP

. DEPRESSING THE FRONT PANEL BOOT SWITCH
ISSUING THE 800T (OMMAND FROM THE MFM (ONSOLE
. LOAD ADDRESS AND START SEQUENCE

SNy =

THE 17/44 BOOT DIAGNOSTIC IS AN IMTEGRAL PART Of THE UBI BOOTSTRAPPING
SYSTEM .THE SYSTEM ALLOWS FOR:

. BOOT QR POWER UP TO MFM (ONSOLE WITH BOOT DIAGNOSTIC SELECTED,
BOOT OR POWER UP TO MFM (ONSOLE WITHOUT BOOT DIAGNOSTIC SELECTED,
BOOT OR POWER UP TO PRIMARY BOOTSTRAP ROM WITH BOOT DIAGNOSTIC SELECTED,
. gg?é’ (TJFE?DPOUER UP TO PRIMARY BOOTSTRAP ROM WITHOUT BOOT DIAGNOSTIC
C .

2. UB] BOOTSTRAPPING SYSTEM (FIGURE ")

———— - — > T T - -

O @ >

THE PRIMARY ACTIVATING PROCESSES FOR THE BOOTSTRAP SYSTEM
QSETE”TE‘E A POWER UP SEQUENCE OR THE ACTUATING OF THE FRONT PANEL
OT SWITCH.

TO ACTIVATE THE BOOTSTRAPPING PROCESS ON POWER UP

SWITCH S1 (M7095 MODULE) [N 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 DITERMINE
WHAT ACTION WILL FOLLOW AS THE POWER UP SEQUENCE CONTINUES.

WHEN THE CONSOLE 800T SWITCH IS ACTUATED, A SOF "WARE ONLY POWER DOWN
FOLLOWED BY A BOQT 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 NORMA|
POWER UP DESCRIBED ABOVE, SWITCH E28-7, E28-2,TOGE THER WITH F78=~3 THR\
WILL DETERMINE WHAT ACTION WILL FOLLOW.
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(CONSULT SHEET 11 M7098 MODULE FOR SwIT(H SETTINGS E28-?
THRU E28-10)

SEQ 0004




4’

. 4

FRREESERE NS A L L

Bt R R e R e T I I G R R

e Iv, 1Y ]
[@2V el RN

— ) D B el B e
7 X2l 2R nE 2k 2R 2K 2
W00 O B NRO—

D i wd el il ol e il s el o
FRRSZS

—
O AWV
OOVw~N

MA &

MY

c6=SEP=79 10:08 part .

3. B0OOT DIAGNOSTIC ROM

THERE ARE THREE DIFYERENT TYPES OF TESTS INCIUDED IN
THWE 8007 DIAGNOSTIC ROM :

1 CPU TESTS
l MEMCRY TEST
3 (ACHE TEST

THE CPU TESTS ARE TESTS OF MOST UNARY AND DOUBLE OPERAND
INSTRUCTJONS USING REGISTER MODES 0,1 AND 4.

EXCEPT TESTS THAT USE THE STACK POINTER,MAIN
MEMORY |S NOT MODIFIED. IF A FAJLURE [S DETECTED,A "BR .°'
WwILL OCCUR.

THE MEMORY TEST PERFORMS B80TH A  DUAL
ADDRESSING AND DATA (HECK OF ALL THE AVAILABLE MEMORY FROM ADDRESS 00U

SEQ 0005

TO 28K WITH CACHE DISABLED. THIS TEST WILL CHANGE ALL OF MEMORY TYESTED,

WHEN AN ERROR IS DETECTED, 'ERROR'' IS PRINTED TO THE CONSOLE ,FOLLOWED
BY A CPU HALT. MFM CONSOLE MODE WILL BE ENTERED DUE "0 THE HALT

WITH THE FAILING PC BEING PRINTED. AN MFM CONSOLE ''CONTINUE'’

WILL ALLOW CONTINUATION OF THE BOOT ROM DIAGNOSTIC.

WHEN AN ERROR IS INCURRED, RO WILL CONTAIN THE ADDRESS AT WHI(H THF
FAILURE WAS DEFECTED . Rl WILL CONTAIN THE FAILING DATA

PATTERN AND RO WILL CONTAIN THE EXPECTED DATA PATTERN.

A (CACHE TEST ]S PERFORMED TO CHECK BOTH DUAL ADDRESSING
AND CA(CHE DATA MEMORY.THE CACHE DATA STORE AND MAIN MEMORY
LOCATIONS WILL BE WRITTEN WITH THEIR OWN ADDRESS. CACHE
UPDATES AND HITS USING MAIN MEMORY FROM VIRTUAL ADDRESS
1000 TO HIGHEST AVAILABLE MEMORY LESS THAN 28K ARE ALLOWED.

IT MUST BE NOTED THAT THE TEST DOES NOT GUARANTEE
THAT DATA RECEIVED IS ACTUALLY (OMING FROM CACHE DUE 10 THE
CACHE CPL CLOCK RESTART OCCURING. TO GET THE CLOSEST ASSURAN ¢
THAT THIS IS HAPPENING,CACHE HITS ARE CHECKED VIA THE
"HIT'' MAINTENANCE BIT IN THE CACHE MAINTENANCE REGISTER,
WHEN AN ERROR OCCURS AND MFM ‘'CONTINUE' IS USED,ERROR
HANDLING IS SIMILAR TO MEMORY TEST WHEN DATA ERRORS ARE INC JRRED.
BUT A "CONTINUE' AFTER A HIT ERROR WILL RESULT WITH THE
CAE??MéEST BEING ABORTED AND THE BOOT ROM DIAGNGSTI(
EXITING.

MOTE: IF CACHE 1S NOT FOUNL, THE CACHE T¢5°7
IS NOT PERFORMED.

— e e
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4.0 PRINTOUT EXAMFLES

CONDITIONS: THE FOLLOWING EXAMPLES ARE ITLLUSTRATIONS
OF TYPEOUTS TO THE TERMINAL WITH THE UR] MI(ROU SwlTCHES
£E28~2 THRU 10 SELECTED FOR 'POWERUP/ROQ!T
IgEEO?§8LE1yIYH DIAGNOSTIC® (USW=020)

1. ERROR OCCURS [N SO0T DIAGNOSTIC CACHE TEST WHEN POWERUF
OCCURS:
ERROR

CONSOLE
17777707 165652
>>>

2. ERROR OCCURS WHEN BOOT COMMAND IS ISSUED FROM CONSOLE

e el o el h d ) el aed d ed md D e o D WD e b ad e md D D e d D e R ad D
BR8N R R R AT I ISV AN AN 2ITELE

>>>R
ERROR
CONSOLE
17777707 165652
97 >>>
f:
58? 3. NO ERROR OCCURS: BOOT DIAGNOSTIC RUNS SUCCESSFULLY:
202
203 >>>R
204
20¢ CONSOLE
206 17777707 165714
207 >>>
208
209
0

5.0 LOAD ADDRESS AND START PROCEDURE

THE BOOT DIAGNOSTIC MAY BE RUN BY LOADING ADDRESS 165020
USING THE MM (ONSOLE AND STARTINC. THE FOLLOWING EXAMPLE EXMifi®
THIS AND ILLUSTRATFS SUCCESSFUL (OMPLETION OF THE DIAGNOSTI".

4
?52
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>>>S 165020

(V]

LONSOLE
1727777207 165714
>>>
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17744 JR] BOOTSTRAP Sy TEM- £ 1(,

NOTES: 1. CLOSED=UN
2. OPEN -QFF
3. USW- UB] E28-3 THRU 10 MICRO SWITCH SE™TINGS
(LOCATED ON UBI MODULE)
4. UA- UNIBUS ADDRESS
5. S1 15 LOCATED ON KE44=1 DATA PATH (M7094)
F RmT . B' [
NORMAL PANEL MFM CONSOLE
POWERUP BOOT 800T OMMAND
SwWITCH '
(PL CONTROL CPU CONTROL
S1 OPEN ST CLOSED
. E T ————
UA<- 024 UA<==777024
e
--------- E !
P(<==(024) ) .
--------- i Bl E28-2
' i OPEN
1 ! ]
————— i E
USER L
SOF TWARE JBI E28-2 AUXILLIARY
--------- CLOSED BOOTSYSTEM
! ON UNIBUS
: : :
uBI E28-1 UBI £28-1 i
OPEN usw- G20

CLOSED

PC<--165000 OR'D
uBl USWITCH

i

- AR
PC<~=173000 OR'D
UBI USWITCH

- -~ - - - -

‘B DEV NAME''
MFM
COMMAND

-
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SEQ I
289 ! !
2% .
291 ] \
?’2,: ! ! !
273 , . - '
29¢ S AA
296 : ! ! !
297 uSWw =020 USW=144 USw=B00T w/ USW=800T wC/
298 ! . DIAGN. DIAGN.
299 ' ! ! !
300 PEEEGII P44 [ !
301 800T DIAGN. .
302 ROM TESTS . BOOTSTRAP ROM- _JUMPS
203 ettt sst it e : T BOOT DIAGN. ROM
304 lommmmmmsmmmomen’ e emeeeeeeeee
30% ! .
0  =essscsesoae- !
307 BNOOT DIAGN. ROM R e R R Y
308 ISSUES CPU HALT B800T DIAGN. ROM TESTS
30(; X R R R L R XX 2 2
110 ! !
Y
312 mmmfemmmmemeee e
313 MFM CONSOLE .
314 'T' SELF TEST  emmemeemcmemem—eeeeo
215 EXECUTED
316 BOOTSTRAP ROM
117 PRIMARY BOOT
3 e S
219
$20
53 R et e
322 MFM CONSOLE SECONDARY 8007
723 MODE
304 mmmmemmem emememmmmeeeeeeeee
30S
72¢
'(“7
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%
.ENABL ABS
MISS=1015 UNCONDITIONAL BYPASS,FORCE MISS LO
FORCE MISS HI, DISABLE CACHE INTERRUPT
JUSED FOR CACHE CONTROL REGISTER
ERROR=104000
.~165000 )
ENTBT: MOV #-1,a#706 ; BOOT/POWERUP TO PERIPHERAL
JROM WITH DIAGNOSTIC.SET FLAG.
“JUMPED TO HERE FROM 165564
B8R SAVE
START: (LR #7706 ;CLEAR FLAG
BR SAVE
NOP
BR START ;ENTRY: BOOT/POWERUP TO CONSOLE WITH DIAGNOST It
SAVE : MOV RO,a#700 ;SAVE RO,R1,R4 CONTENTS.
MOV R1.a4702
MOV R&4.aw704
MOV #CPUERR, a#4 JSETUP FOR ANY (PU ERRORS
MOov #340 346
MOV #3ERR ,a# 30 ;SETUP ERROR PRINT ROUTINE
MOV #340,3432

J IS 2280022022222 RRARRRRRRRRRt ittt R SRR ARt R RR

LSBTTL  TEST THIS TEST VERIFIES THE UNCONDITIONAL BRANCH

. %

o THE REGISTERS AND CONDITION CODES ARE ALL UNDEF INED WHEN
;* THIS TEST S ENTERED AND THEY SHOULD REMAIN THAT WwAY UPON
;* THE COMPLETION Of THIS TEST.

A eSSt At Rttt SRRttt RRARRRRARRRRRRRRRRRt2RRRRRSR]

TST1:

BR TST2 ; % BRANCH ALWAYS
BR .
P L L L T L T
.SBTTL TESTZ TEST "'CLR'', MODE ‘'0'', AND 'BMI'‘,'BVS'','BHI'","BLT"','BLOS"’

THE REGISTERS AND CONDiTION CODES ARE ALL UNDEF INED WHEN
THS TEST IS ENTERED. UPON COMPLETION OF THIS TEST THE ''SP'’
(R6) SHOULD BE ZERQ AND ONLY THE ''Z°° FLIP-FLOP WILL BE SET.

A A 2223882230832 2R R003R00R020RdRRtRatttRESARRRRRRRRRERA

1ST2:

» % x * »

CLR SP ;N-0,2=1,v=0,C=0,SP=000000
8M! 1% . V BRANCH IF N=1
8vS 1% ; V BRANCH IF v=1
BHI 1% ; V BRANCH IF Z AND C ARE BOTH 0
BLT 1% ; V BRANCH IF (N XOR V) =1
1 SEOS TST3 . * BRANCH JF {(Z XOR ()=

;:l.l..t.ttt..‘.tt“tt‘l’.ll"tl'*tttttttttt..I..t...t't‘t.tt...l.'t.l.!.

.SBTTL TEST3  TEST 'DEC'', MODE “0'', AND "BPL'‘,'BEQ"',"BGE'’,"BLE""

R
.

SEQ 0010
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TEST 'DEC'", WODE '0°', AND 'BPL'',"BEQ"","BGE"",'BLE"’
: UPON_ENTERING THIS TEST THE CONDITION CODES ARE:
: N=0,2-1,v=0, ANDC 0.
: TWE REGISTERS ARE; RO < 2. R1 = 2. R2 = 2
: R3 = 2, R4 = 2, RS = 2, $P = 000060

UPGV1C()‘ZPL5610\\; OFOTHIS TEST (T)HE CONDITION CODES wilL BE:
N -
THE REGISTERS AFFECTED BY THE TEST ARE:

R IR
* » % » ® % B B 8

Sp - 177777
"lttttttttt'ttttttttttttt'tttttttttttttﬁtttttlttﬁ.ﬁttttttttttttttltttn|
165110 Ts13:
165110 005306 DEC sp ;N=1,2=0,v=0,(=0,5P=177777
165112 100003 BPL 1s * v BRANCH If N=0
165114 001402 BEQ 1% * Vv BRANCH IF 2=1
165116 002001 B8GE 1% >V BRANCH IF (N XOR V)=0
165120 003401 BLE TST4 * » BRANCH IF (2 OR (N XOR V)) 1
165122 000777 1$: BR .
":ttttttttttttttttﬁtttﬁttttttt.ttttttttttttttltttttttttttttitttttttltttt
.SBTTL TEST4  TEST 'ROR, MODE '0'', AND 'BVC'',"BHIS'', BNE''
P UPON_ENTERING THIS TEST THE CONDITION CODES ARE:
e N=",2=0,V-0, ANDC = 0.
i THE REGISTERS ARE: RO=?, R1=?, R2 = ?
e R3 =2, Rk = 2, RS = 2, SP = 177777
ow UPON COMPLETION OF ers TEST THE CONDITION CODES WILL BE:
o N 0,2-0,Vv=1, DC=1
e THE REGISTERS AFFECTED BY THE TEST ARE:
L P 077777
. ttttttttttttttttttttttltttt.tttttﬁttttttttttttttttttttttttttttttttlttt
165124 1574
165136 006006 ROR sp :N=0,2=0,v-1,C=1,SP=077777
165126 102002 8VC 1% 1y BRANCH IF v=0
165130 103007 BHIS 1% * v BRANCH IF C-0
165132 001001 BNE TSTS * » BRANCH IF 2-0
165134 000777 1%: BR .
":ttttQtttttt*ttttttkttttttktktttttttt*ﬁtktttttttttttﬁitttttttttt'wlttlt
_SBTTL TEST5 TEST REGISTER DATA PATH
e WHEN THIS TEST IS ENTERED THE CONDITION CODES ARE:
Jw N 0, =0,V=1, ANDC =",
e THE REC JTERS ARE: RO = 7, R1 = 2, R2 = ?
T R3 =7, R = 2, RS = 2, SP = 077777.
e UPON COMPLETION OF THIS TEST THE CONDITION CODES ARE:
o 0,2=1,V=0 MADC =
i* THE REGISTERS ARE LEFT AS FOLLOWS:
o RO - 125252, R1 = 000000, R2 = 125252, R3 = 125252
D RG 125252 RS = 125252, AND SP = 125252
e 1
:':t*t.tlttttttttﬁ*tittttttﬁt*.ﬁttltﬁtttttttﬁtt.tltttttttttltttttlttttttl
165136 TST5:
165136 012706 125252 MOV #125252,SP :N=0,2=0,V=0,(=1,SP=125252
165142 000402 B8R .+6
165144 000000 HALT ;ENTRY: BOOT/POWERUP TO CONSOLE wITHOUT DIAGNOSTIC
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TEST REGISTER DATA PATH
165146 000776 8R .~
165150 010600 MOV SP,RO :N=0,2=0,v=0,(=1,R0=125252
165152 010001 MOV RO.R1 :N=0,2=0,v=0,(=1,R1=125252
165154 010102 MOV R1,R2 :N=0,2=0,v=0,C=1,r2=125252
165156 010203 MOV R2.R3 :N=0,2=0,v=0,(=1,R3=125252
165160 010304 MOV R3.R4 :N=0,2=0,v=0,C=1,R&=125252
165162 010405 MOV R4 RS :N=0,2=0,v=0,(=1,R5=125252
165164 160501 SUB RS ,R1 :N=0,2=1,v=0,0=0, AND R1=000000
165166 002401 BLT 1% ; V BRANCH If (N XOR V) =1
165170 001401 BEQ TST6 ~ BRANCH IF Z=1
165172 000777 1%: B8R .
;:tttt.tttttt‘t‘tt*tt‘tlttt‘*‘tt.tt*t*ttt**‘ttttttﬁttt.tttt.tttt..t..'Q.
.SBTTL TEST6 TEST 'ROL'', 'BCC'', 'BLT"'
o HHEN THIS TEST IS ENTERED THE CONDITION CODES ARE:
o 2 =1,V =0, AND ( 0.
I THE REGISTERS ARE: RO = 125252 R1 = 000000, R2 = 125252
oW R3 = 125252. R4 = 125252, R4S - 125252, SP = 125252
o UPON CU‘PLET]O\I OF THIS TEST THE CONDJTION CODES ARE:
i N 0,2=0,Vv=1,ANDC-1.
. THE REGISTERS ARE LEFT lNCHANCED EXCEPT FOR
o R2 WHICH SHOULD NOW EQUAL 052527.
[ 4
: P 2222383838323 2333237232322333 3233203232323 223243320232222020230R0RRR0R0R R 82
165174 TsT6:
165174 006102 ROL R2 ;N=0,2=0,v=1, =1, AND R2 = 052524
165176 103001 BCC 1% : V BRANCH If (=0
165200 002401 BLT TST?7 : % BRANCH If (N XOR V)1
165202 000777 1%: BR .
;:Qt.tQttt*tt*ttt**t*ttttttt****ttt*‘t*t*ttttt*t'ttt*tttt..*tttttltttttn
.SBTTL TEST? TEST "ADD'', ''INC’’, ''COM’’, AND 'BC(CS'', 'BLE"
[ 4
ix WHEN THIS TEST 1S ENTERED THE CONDITION CODES ARE:
ot N=0,2=0,Vv=1AND(C=
P THE REGISTERS ARE: RO = 125252 R1 = 000000, R2 - 052524
i* R3 = 125252, R4 = 125252, RS = 125252, SP = 125252
P UPON C(WLETIW OF THIS TEST THE C(NDITION CODES ARE:
M) N=90,2=1,v=0, ANDC(C =
b THE l?EGISTERS ARE LEFT LNCHANGED EXCEPT FOR
i% R3 WHICH NOW EQUALS 000000, AND R1 WHICH IS ALSO 000000
haR 1
: ttt*tt*tt***ttt**tit*ttt**t*t*tt*******tt**tttttttt*tttttttttttti'ttnt
165204 Tst17:
;(R2 = 052524) + (R3 = 125252)
1652064 060203 ADD R2.R3 :N=1,2=0,v=0,C=0,AND R3=177776
165206 005203 INC R3 :N=1.Z=0.V=O (=0, AND R3=177777
165210 005103 coM R3 :N=0.Z=1.V=0.C 1., AND R3=000000
165212 060301 ADD R3.R1 :N=0,2=1,v-0,C=0, AND R1 - 000000
165214 103401 BCS 1% : V BRANCH [F C- 1
165216 003401 BLE TST10 : %« BRANCH IF (Z OR (N XOR V))-1
165220 000777 1%: BR .

;:.Qtt.t!ttlt‘tttt*ttttttttttt**it.tt.tt.i‘tltt'.ttlt...t.tttt.t.t.'i...

LSBTTL TEST10 TEST 'ROR'’, 'DEC'’, 'BiS'', "ADD'", AND 'BLO"

SEQ 002
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N

AND ‘BLO"

PRI TN IS TP S SO O A I
LN N N B B 2N B NN I B )

UHENOTH%S TEST IS SNTERED THE CONDITION (CODES ARE:
v
THE REGISTERS ARE: RO = 125252 R1 = 000000, R2 = 052524
R3 = 000000, R4 = 125252, RS - 125252, SP = 125 252.
3P0N1C0?PLEBION OFOTHIS TEST BHE CONDITION CODES ARE :
= = vV = =
THE REGISTERS ARE LEFTIJVCHANGED EXCEPT FOR
R4 WHICH SHOULLD NOW EQUAL 052525,
RY WHICH SHOULD NOW EQUAL 177777

4
IS4 2322280222022 2RRRRRRRRRRSRRRRRRRRRRRRSRRRRRRStRRARER2RRRRRRR2RR ]

ts110:

1%:

- n
.

R4 ;N=0,2=0,v=1,C=0, AND R& = 052525
8IS R4 ,R3 :N-0,2=0,v=0,(=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
DE( R1 N=1,2=0,v=0,C=0, AND R1 -~ 177777
ng TSTN * BRANCH IF (N XOR V)1

:;lttttttttttttt‘tﬁ'tttttttttt‘tttt*‘t!QQQ“‘“Qtttttttttttt'ttttttt'ttt

LIPS Y TPAE SR INE JOL IR TR YR W
¥ % % ¥ % ¥ B B N * B

.SBTTL TEST11 TEST “‘COM™*, 'BIC'', AND 'BGT'’, "BLE'’
WHEN THIS TEST IS ENTERED THE CONDITION CODES ARE:
N=1,2=0,Vv=0, ANDC=0.

THE REGISTERS ARE: RO = 125252, R1 = 177777, R2 = 052524
R3 = 000000, R4 - 052525 RS = 125252, SP = 125252.
UPON COMPLETION OF THIS TEST THE CONDITION CODES ARE:
N=0,2=0,Vs= AND C = 1.

THE REGISTERS ARE LEFT UNCHANGED EXCEPT FOR

RO WHICH SHOULD NOW EQUAL 052525, AND

R1 WHICH SHOULD NOW EQUAL 052524

M AALERS8RRRRSRR 200822200220 00002200 RRRRE2222RRRRRRRRRRRR R D]

TST11

2%:

1%:

COM RO :N=0,2=0,v=0,C=1, AND RO 052525
BLOS 2% -« BRANCH IF (Z OR ()=1
BR . STOP HERE IF BRANCH FAILED
8IC RO.R1 N=1,2=0,v=0,C=1, AND R1 = 125252
ADD R1,R1 ;N=0,Z=0.V=1,C=T, AND R1 - 052524
8GT 1% ; VBRANCH IF Z AND ( N XOR V) ARE BOTH 0
gkf TS112 ; * BRANCH IF (Z OR (N XOR V))=1
MR ARE RS ARt iRttt ittt ittt ittt ittt il il
.SBTTL TEST12 TEST "'SWAB'', "'(MP'', 'BIT'', AND "BNE'', ‘BGT"’
UHENOTHIS TEST IS ENTESEDCTHE CONDITION CODES ARE:
N - .
THE REGISTERS ARE RO = 052525. R1 = 052524, R2 = 052524

S s r,e, e Mo a,s,w,
> % % # # * ®» * B

R3 - 000000, R4 = 052525, RS = 125252, SP - 125 252
UPON COHPLETION OF THIS TEST THE CONDITION CODES ARE:
N 0, OVOANDC

THE REGISTERS ARE NOW

RO 052525, R1 -~ 052125 R2 - 052524, R3 - 000000

SEQ 0013
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TEST "SwAB™", ‘TP, ‘BIT™'. AND 'BNE'". "BGT"’ SEQ 0014

e R4 = 052525, RS - 052525, SP = 125252.

" IR 22 X222 2222222222222 2222220222302 82203222 2122322222 RZ2RX] D]
165262 1$112:
165262 000301 SWAB  R! :N=0,220,v=0,(=0, AND R} = 052125
165264 020127 052125 (M R1.#052125 :N=0,7=1,v=0,(=0
165270 001004 BNE s : V BRANCH IF 720

‘R4 = 052525 RS = 125252

165272 030405 BIT R4 ,RS *N=0,7=1,v=0,(=0
165274 003002 86T 13 2V BRANCH IF 7 OR (N XOR V) ARE 0
165276 005105 oM RS *N=0,2=0,v=0,C=1, AND RS = 052525
165300 001001 BNE TST13 : '« BRANCH IF 2-1
165302 000777 18 BR .

N IANRN AT AAANN A AR AANNANNANAANAARAAAANNAAARARAOAANARAAARNAANAANAANAARA AR RO

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

* WHEN THIS TEST IS ENTERED THE CONDITION CODES ARE:
* N-0,2-0,v=0, ANDC
* THE REGISTERS ARE: RQ = 052525 R1 = 052125, R2 - 052524
;. R3 = 000000, R4 = 052525, RS = 052525, SP - 125252.
;v UPON COMPLETION OF THIS TES1 THE CONDITION CODES ARE:
L]
L g

N=0,2=1,v=0, ANDC - 0.
RO IS DECREMENTED BY A SOB INSTRUCTION TO 000000
R1 IS CLEARED AND THEN INCREMENTED AROUND TO 000000

E A ALAAAAAANS ARt RRRRSRERRRRRtRRlRRllRiatl iRl it il it Rl
165306 TST13:
165304 112700 177401 MOVB  #177401.R0 :N=0,2-0,v=0,C-1, AND RO - 000001
165310 100001 L 2s : * BRANCH IF N=0
165312 000777 18: BR . :STOP IF 'BPL'’ FAILED
165314 077002 28: SO8 RO,1$ ;DO NOT LOOP SINCE (RO =1) 0
165316 005001 CLR R1 ;N=0, Z=1, v-0, C=0, AND R1 000000
165320 005201 38: INC R1 : INCREMENT 64K TIMES (2 #» 16)
165322 077002 508 RO,3$ :LOOP BACK TO "'INC'* 64K TIMES
165324 005700 TST RO ;N=0,2-1,v=0,C-0, AND RO = 000000
165326 001002 BNE 4$ : VBRANCH IF 7 0
165330 005701 TST R1 :N-0,2=1,v=0,C O, AND R1 - 000000
165337 001401 BEQ TST14
165334 000777 4%: BR .

M TAARN AN ANARRANANAANRRNANARAAAANRAARANRAANNNNAANT AR ANANAN AN T AN NN NSNS

LSBTTL TEST14  TEST "JSR'', 'RTS"’, 'RTI', & "UMP"’

THIS TEST FIRST SETS THE STACK POINTER 10 776,
AND THEN VERIFIES THAT ‘USR'’, "RTS'", 'RTI', AND ""JMP'’
ALL WORK PROPERLY.

ON ENTRY TO THIS TEST THE STACK PQINTER ''SP'' IS INITIALIZED
TO 00776 AND IS LEFT THAT WAY ON EXIT.

A2 2232382222222 2222200 0RtRRRR R Rt RRRRSRtRRRRRRRR Rl RlE

14:
12706 000776 MOV #776,SP ;SET UP THE STACK POINTER
2 004767 000002 JSR PC,18 STRY TO JSR TO 1%
6 000777 : BR . STHE **JSR'* MUUST HAVE FAILED
0 022716 165346 1%: MP #10$, (SP) -WAS THE (ORRECT ADDRESS PUSHE’

» % B » » % %8
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MACRO M1111

26~SEP=79 1G:28 PAGE 7-5

TEST ""JSR™Y, "RTS™, "“RT[*, & “UMpP*’

165354
165356
165360
165364
165366
165370
165372
165376
165400
165402
165406
165410

165610
165410
165414
165420
165426
165432

165434
1654634
165440
165446
165452
165460
165464
165466

165474
165500

660 165502

165504
165506
165510
145512
165514
165516
165520
165522
165524

012705
005037
012737
012706
005745

012703
012737
012713
012737
005037
000403
012737

012702
010200
010010

165370

165402

165410

160000
000006
165426
000776

177746
165466
001015
165662
000116

165676
001000

000004

000004
000114

000004

2%:

3%:

A ¥
5%:

2%

#3%,(SP
PC

~-(SP)
n4%,-(SP)

ars5s

JBRANCH IFf YES

;#RONG THING PUSHED ON STA(«x

;o AANGE THE ADDRESS ON THE STA(K
:TRY TO RETURN TO 3%

.DID NOT RETURN PROPERLY

;JPUSH A ZERO ON THE STA(CK

;PUSH THE RETURN ADDRESS ON STA(K
;SEE IF AN 'RTI'" WORKS

JTHE "RTI" FAILED

;JTRY TO "'JmpP'’

;THE "UMP'' FAILED

;ADDRESS TO "'JMP'" 7O

M AR ARAAAR R AR RN R RN AN RN TN A AR AANR AR AR NRNANRRAAANARRERA AR AR AR T ORI NGNS

TEST1S TEST MAIN MEMORY FROM VIRTUAL CC'000 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 INITIA_IZED AS FOLLOWS:

L I S
> ® % 4 % 2 B B % B

LSBYTL

RO - 001000, R1 = DATA READ, RZ

RS =~ LAST MEMORY ADDRESS, SP - 000776
R4 [S USED AS POINTER FOR ERRCR PRINT MESSAGE

- :‘l’ttt.tt.tttt't't‘t‘ttt"ﬁ.'.ttttt"tl‘tttitttttttttttt"t.tlt.'l..t...

T5115:

1%:

6%:
7%
1%:
TST

MOV
CLR
MOV

MoV
TST

#160000,R5
w6

413, a4
#776,SP
-(RS)

#177766,R3
#6S, ané
MMISS, (R3)
#CONT ,a#114
a#116

7%
#{PUERR, a#4

#1000,R2
R2.RO
RO, (RO)

RO.RS
1%
R2,RO
(RO) R
RO,R1
3¢

JFIRST GET SIZE OF MEMORY.

;IN END,RS CONTAINS LAST MEM ADDR.

;CACHE CONTROL REGISTER
JSETUP FOR POTENT]IAL TRAP IF (CACHE NOT PRESENT
;ACCESS CACHE BY DISABLING CACHE
SET UP PARITY VECTOR
;SET PROCESSOR STATUS WORD 1O ZERO
;CACHE MUST BE PRESENT
JRESTORE TRAP VECTOR

;FIRST ADDRESS STORAGE
;SETUP FORST ADDRESS

;LOAD EACH ADDRESS WITH [TS
;OWN ADDRESS

;SET STARTING ADDRESS IN RO

;JGET THE DATA

;1S IT CORRECT?

JBRANCH IF YES

:GO TO PRINT ROUTINE

;DATA ERROR ON READING MEMORY (D7AT[ N

001000, R3-177746(CACHE CONTROL REGISTER!




MACRO M
TEST MA

165550
165552

— 2

1 26=SEP~-79 10:28 PAGE 7-¢

N MEMORY FROM VikTUAL 00100C "0 LAST ADDR.

005120
02000%
101770
014601

€20002
06137¢

1%:

6%

5%:

(oM
(P
BLCS
MOV

(oM
(MP
BEQ
ERROR
HALT

(mp
BNE

(RO)»

RO RS
23

-(R0O) ,R1

R1

RO ,R1
5%

RO,RZ

JRQ - ADDRESS, R  DATA RECEIVED, RC - DATA fxPt
;COMPLEMENT DATA AND [NCREMENT ADDRESS

JREAD THE DATA (T SHOULD NOw BE THE
;COMPLEMENT OF THE ADDRESS)

;COMPLEMENT BEFORE CHECKING

;1S THE DATA (ORRECT?

;BRANCH IF YES

;GO TO PRINT ROUTINE

;DATA ERROR ON READING MEMORY LOCATION
;RO=ADDRESS, R1-DATA RECEIVED, RO-DATA EXPE(TED

AR
[




165554
165554
165562
165564

165570
165572

165600
165604
165606
165610
165612
165614
165616
165620
16562¢
165624
165626
165630
165632
165634
165636
165644
165646
165650
165652
165654
165656
165660

165662
165664

165666
165670
165670
165674

*.‘

012737
000402
000167

005013
012737

012702
01020C
010010
005720
020005
101774
010200
005110
005110
021000
001402
104000

000776

012713
000403

165704
177210

165676

001000

000400

301C'S

26=-SEP-79 10:28 PAGE 8
%ORY FROM VIRTUAL 001000 TO {AS™ ADDR.

IS EZ2 822222222 R R Rl RRR ARl RRRRRRRRRRRRRRRER RN
Py

.SBTTL

P Y

DI T TR YOO Y )
5 » % 5 % % % 2 » B 0

—4%s Ve ta s,

ST16:
MOV
BR
JMP

(LR
MOV

1%: MOV

2%: MOV
3¢ com

5%: TST

[vSI CWJ
JJMPO: BR
CONT:

DSBLCACH:
MOv
B8R

TEST16

HIUMP , a6

+6

ENTBT

(R3)
#CPUERR, a#4

#1000,R2
R2.RO
RO, (RO)
(RO)+
RO,RS

18

R2,RO
(RO)
(RO)
(RO RO
5%

(RQ) +
#400,a4177750
4%

DSBLCACH
RO,RS

b3 3

JUMF

ERROR
HALT

BR .=

#M]SS, (RS
JUMP

TEST MEMORY W]TH THE DATA (A(ME ON

THIS TEST (HECKS VIRTUAL MEMORY FROM 001000 THRU LAST ADDRESS

TO INSURE THAT YOU CAN GET HITS ALL THE WAY UP THROUGH MAIN

MEMORY .

JPON ENTRY THE REGISTERS WILL BE SET UP AS FOLLOWS:

RO = 001000 (ADDRESS), R2 = (FIRST ADDRESS), R3=177746((ACHE (ONTROL REGISTER)
RS = (LAST MEMORY ADDRESS), SP = 776

R4 IS USED AS POINTER FOR ERROR MESSAGE

IHAAAANRRAANA AR AN AR NAANAAANAAAA AR AARAATAARAARNAARARARARN RN ARN AT RN RONS

sSETUP FOR POSSIBLE TRAP
JENTRY: BNOT/POWERUP TO BOOTSTRAP ROM

WITH DIAGNOSTIC

SENABLE 4LL CACHE; ALLOW FOR CACHE INTERRUPTS
JRESTORt VECTORS

;SETUP FIRST ADDRESS
;FIRST ADDRESS IS 1000 OCTA{
JFILL MEMORY W]TH ADDRESSES

;FIRST ADDRESS

;DOUBLE COMPLEMENT DATA AND

;JMAKE SURE IT IS IN THE CACHE.

:CREATE READ HIT.

;BRANCH I[F DATA MATCHES

:GOTO PRINT ROUTINE

;DATA DIDN'T MATCH RO = ADDRESS + ¢

JREAD HIT;CLOCK HIT INFO. INTO MAINTENANCE REGISTER

WAS THE LAST MEMORY REFERENCE A WIT

;BRANCH IF YES

;GOTO PRINT ROUTINE

;HIT FAILED TO OCCUR RO = ADDRESS + ¢
JABORT REST OF TEST IF ''CONTINUE'" PRESSED

JEXIT TEST

. GOTO PRINT ROUTINE
;STOP HERE IF THERE IS A (A(HE PARI'Y ERKOK

;OR A MAIN MEMORY PARITY ERROR
;CHECK CCR, MEMORY REGISTER AND (PU REGISTER
;TO FIND WHICH ONE

JFORCE M]SSES IN BOTH GROUPS OF (AfME




MACRO M111°

26=SEP-79 10:28 PAGE 8-1

TEST MEMORY JITH THE DATA (ACHE ON

65676
165700

165702

165704
165704

165710
165712
165714

165716
165716
165722
165726
1657%2

165736
165742
165746
165750
165754
165756
165760

165762

165765
165770

165772

165774
165776

104000
000000
000776

005737

001002
000000
000776

013700
013701
013704
000164

012704
105737
100375
112437
105714
001371
000002

0'5
122
122

165772
000000

041460
126140

000001

000706

165762
177564

177566

012
122
000

117

(PUERR:

JUMP

1%:

$ERR:
PUT(HR:

ERRMSG:

ERROR
HALT

BR .2

TST a#706

BNE 18
HALT
BR .~2

MOV a#700,R)
MOY 702 ,R1

MOV 704 R4

MP 2(R4)

MOV #ERRMSG, R4
T1STR 177564

BPL PUTCHR

MOvR (R&G) + 177566
TSTR (R4)

BNE PUTCHR

RTI

JASCIZ  <153<12>/ERROR/

.EVEN

.=165772

.WORD C
.WORD 41460
WORD 124140
LEND

;G0TO PRINT ROUTINE
JTRAP TO ERROR VE(OUR & OU(URRED=(HE(K STA(F
;FOR ORIGIN

oM ;WAS THE DIAGNOSTI( ENTERED FROM PER[PHERA,
;R

;YES

JHALT TO GET TO 11/44 CONSOLE

INOW RESTORE ALL NEEDED REGISTERS.
;AND RETURN TO BOOTSTRAP.

JRETURN 7O PER]PHERAL ROM.REGISTER R¢
;CONTAINS RETURN ADDRESS LOCATION

;IDENTIFIES ROM AS "'C0"": C VERSION, REv (.
;CONTATNS (RC-16 WORD FOR LAST 255 WORDS.

SEe ;'



MAIN, MATRC MT1TY 26~SEP=79 10:28 PAGE 8-2

YMBOL TABLE

TONT 165662 FIx 165434 START 165010 IST16  16533¢ 1574 165124
(PUERR 165676 JUMP 165704 1838 165066 1STIS 165410 1SS 1651
DSBLCA 165670 JUPO 165660 TST10 165222 TST16 165554 15716 165174
ENTBT 165000 MIsSS = 001015 TST11 165242 1512 165072 1517 165204
ERAMSG 165767 PUTCHR 165742 TST12 165262 TS13 165110 $ERR 16573
ERROR = 104000 SAVE 165022 TST13 165304

. ABS. 166000

000
001

000000
ERRORS DETECTED: O

VIRTUAL MEMORY USED- 376 WORDS ( 2 PAGES)
UYNAMIC MEMORY: 2794 WORDS ( 1G PAGES)
bLAPSED TIME: 00:00:15

L N EAAD, SEQ/NL : TOC/CRF =CKKFAAD. P11




1rtAA REATE. By AR (N &= EF="0 4" T K ALt
TMBOL ROYS REFEREN k!
vMEOL VALt REFERENCE S

"ONT 16566¢ 7-653 28-73 ,

PUE RR 165676 7~348 74,56 B-".8 #8~"44
DSBL (A 165670 8-729 #8-7L0

ENTBT 165000 #7-3%7 8-705

E RAMSG 165762 8-763 o8-771

ERROR = 104 #7-335 7-669 *-68¢C 8- g-70" B- "%
ix 1654 87649 ; -
JSP 165704 8-703 8-73%2 8-74 #8-"45
JUMPO 165660 #8-732

miss = 001018 87-3%2 7~65¢ 8-7¢"

PTCHR 165742 #8-764 8-765 8-768

SAVE 165022 7-340 7=342 #7-345

SiART 165010 27-34" 7-344

ST 165066 #7-359

15110 165222 7495 87-512

o 165262 7~519 #7-536

78712 165262 7=5643% 87=-560

TS11% 165 7-568 #7-584

£3a 1% 165336 7~595 #7-609

15118 165410 #7-641

15116 165554 #8-702

187 165072 7-167 #7-37%

rsrs 165110 7~-380 &7=-396

TST4 165124 7=401 87-417

1875 165136 7=421 #7-439

1516 165174 7452 #7-468

rer? 165204 Pete 21 #7-488

$F Riv 145736 7=350 #8-74%3

.
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	0000_fiche=1,x=00,y=00
	0001_fiche=1,x=00,y=01
	0002_fiche=1,x=00,y=02
	0003_fiche=1,x=00,y=03
	0004_fiche=1,x=00,y=04
	0005_fiche=1,x=00,y=05
	0006_fiche=1,x=00,y=06
	0007_fiche=1,x=00,y=07
	0008_fiche=1,x=00,y=08
	0009_fiche=1,x=00,y=09
	0010_fiche=1,x=00,y=10
	0011_fiche=1,x=00,y=11
	0012_fiche=1,x=00,y=12
	0013_fiche=1,x=01,y=00
	0014_fiche=1,x=01,y=01
	0015_fiche=1,x=01,y=02
	0016_fiche=1,x=01,y=03
	0017_fiche=1,x=01,y=04
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