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63 OVERVIEW
6‘ .....................
o
67 THE 11/44 B0OT DIAGNOSTIC ROM IS DESIGNED TQ PROVIDE DIAGNOSTIC ROUT INE <
gg FOR SOME BASIC CPU,CACHE, & MEMORY GO-NO-GO TESTS.
;? IT MAY BE IMPLEMENTED [N THE FOLLOWING MANNER:
72 1. AT POWER UP
73 2. DEPRESSING THE FRON1 PANEL BOOT SWITCH
74 3. ISSUING THE BOOT COMMAND FROM THE MFM (ONSOLE
;2 4. LOAD ADDRESS AND START SEQUENCE
/7
7
80 THE 11744 BOOT DIAGNOSTIC IS AN IMTEGRAL PART OF THE UBI BOOTSTRAPPING
g1 SYSTEM .THE SYSTEM ALLOWS FOR:
¢
8% A. BOOT OR POWER UP TO MFM (ONSOLE WITH BOOT DJAGNOSTIC 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,
D. BOOT OR POWER UP TO PRIMARY BOOTSTRAP ROM WITHOUT 800T DIAGNOSTI(

SFLECTED.
2. UB] BOOTSTRAPPING SYSTEM (FIGURE ")

IR MR SRS W AN - TS S G e Sms S A S WS T T - Su A S

THE PRIMARY ACTIVATING PROCESSES FOR THE BOOTSTRAP SYSTEM
QSSTEéLT$? A POWER UP SEQUENCE OR THE ACTUATING OF THE FRONT PANEL
H.

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 MICRC 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.

FROCCIGLLE VLA 2ETELR

WHEN THE CONSOLE BOOT SWITCH IS ACTUATED, A SOf "WARE ONLY POWER DOWN
FOLLOWED BY A BOOT POWER UP OCCURS. NOTE THAT THE POSITION
OF S1 1S IRRELEVANT IN THIS CASE.

773024 WILL BE ASSERTED ON THE UNIBUS ADDRESS LINES. LIKE THE NOKMAL
POWER UP DESCRIBED ABOVE, SWIT(H E28-1, £28B-2,TOGETHER WITH FI%~3 THRu.
WILL DETERMINE WHAT ACTION WILL FOLLOW.

b B A il e D D nd isn it et =
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(CONSULT SHEET 11 M7098 MODULE FOR 5
THRU E28-10) JLE FOR SWITCW SETTINGS E28~1

SEQ 0004
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z. B00T DIAGNOSTIC ROM

THERE ARE THREE DIFIERENT TYPES OF TESTS INCIUDED IN
TwE B0OOT DIAGNOSTIC ROM :

1 (PU TESTS
2 MEMCRY TEST
3 (ACHE TEST

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

EXCEPT TESTS THAT USE THE STA(K POJNTER _MAIN
MEMORY IS NOT MODIFIED. IF A FAJLURE IS DETECTED,A "BR .°
WILL OCCUR.

THE MEMORY TEST PERFORMS B0TH A  DUAL
ADDRESSING AND DATA CHECK OF ALL THE AVAILABLE MEMORY FROM ADDRESS 'O0U

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

WHEN AN ERROR IS DETECTED, "ERROR'' IS PRINTED TO THE CONSOLE FOLLOWED
BY A CPU HALT. MFM CONSOLE MODE WILL BE ENTERED DUE "O 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 "HF
FAILURE WAS DETECTED . R1 WILL CONTAIN THE FAILING DATA

PATTERN AND RO WILL CONTAIN THE EXPECTED DATA PATTERN.

A CACHE TEST IS PERFORMED TO CHECK BOTH DUAL ADDRESSING
AND CACHE DATA MEMORY.THE CACHE DATA STORE AND MAIN MEMORY
LOCATIONS WILL BE WRJTTEN WITH THEIR OWN ADDRESS. CACHE
UPDATES AND HITS USING MAIN MEMORY FROM VIRIUAL ADDRESS
1000 TO HIGHEST AVAJLABLE MEMORY LESS THAN 28K ARE ALLOWED.

IT MUST BE NOTED THAT THE TEST DOES NOT GUARANTEE
THAT DATA RECEIVED 1S ACTUALLY COMING FROM CACHE DUE 10 THE
CACHE CPL CLOCK RESTART OCCURING. TO GET THE CLOSEST ASSURAN t
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' 1S USED,ERROR
HANDL ING IS SIMILAR TO MEMORY TEST WHEN DATA ERRORS ARE INC URRED.
BUT A ‘CONTINUE' AFTER A HIT ERROR WILL RESULT WITH THE
CA??§M£EST BEING ABORTED AND THE BOOT ROM DIAGNGSTI(
EXITING.

MOTE: IF CACHE IS NOT FOUNL, THE CACHE 7647
[S NOT PEwFORMED.
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4.0 PRINTOUT EXAMELE S

CONDITIONS: THE FOLLOWING EXAMPLES ARE [LLUSTRATIONS
OF TYPEOUTS TO THE TERMINAL WITH THE UR] MI(RU Sw]TCHES
E28~2 THRU 10 SELECTED FOR 'POWERUP/ROOT
IgEEO?§8LE1?ITH DIAGNOSTIC' (USW=020)

1. ERROSSOCCURS IN S800T DIAGNOST]IC CACHE TEST WHEN POWERUF
OCCURS:

ERROR

CONSOLE

17777707 165652
>>>

2. ERROR OfCURS WHEN BOOT {OMMAND IS ISSUED FROM CONSOLE

— e et i e ol e i e o md D e o D b o ad it D il ed d e D D dh
B R 8B R R R AT 2B IS VI A NI IS

>>>8
ERROR
CONSOLE
17777707 165652
197 >>>
2
Sg? 3. NO ERROR OCCURS: BOOT DIAGNOSTIC RUNS SUCCESSFULLY:
202
203 >>>8
2046
20¢ CONSOLE
206 17777707 165714
207 >>>
208
209
210
2N
212
g;z 5.0 LOAD ADDRESS AND START PROCEDURE
216
28
£
218 THE BOOT DIAGNOSTIC MAY BE RUN BY LOADING ADDRESS 165020
219 USING THE MFM (ONSOLE AND STARTINC. THE FOLLOWING EXAMPLE ExMiRT -
sg? THIS AND ILLUSTRATFS SUCCESSFUL (OMPLETION OF THE DIAGNOSTI™.
2¢¢0
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»>>>S 165020

223

226

225 CONSOLE

2eh 172777707 165714
27 >>>

528

3%
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NDTES: 1. CLOSED=ON
2. OPEN -QOFF
3. USwW- UB] E2B-3 THRU 10 MICRO SWITCH SETINGS
(LOCATED ON UBI MODULE)
4. UA- UNIBUS ADDRESS
5 S1 IS LOCATED ON KE&44=1 DATA PATH (M?094)
FRONT .B.'
NORMAL PANE L MFM CONSOLE
POWERUP BOOT BOOT COMMAND
SWITCH
(PL CONTROL CPU CONTROL
S1 OPEN ST CLOSED
. E ------------------------------
UA<= 0264 UA<==777024
e e
--------- ! !
PC<==(024) . .
--------- ; uBl E28-2
! ! OPEN
1 ! )
——mmmmem i g
USER I eeeeamae—-
SOF TWARE JB] E28-2 AUXILL IARY
--------- CLOSED BOOTSYSTEM
| ON UNIBUS
: : a
uBl E28-1 UBl EZ28~1 !
OPEN usw- G20

CLOSED

- e - - — - -

PC<--165000 OR'D
uB] USWIT(H

11774¢ JB] BOOTSTRAP Sy TEM- £,

............. AR
PC<==173000 OR'D
UBT USWITCH

‘B DEV NAME''

MF M
COMMAND

USw NOT
= 020
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+
.

usw =020 USW=164
; i
ZX2ZYI 2R R 2 !

B0OT DIAGN.
ROM TESTS

e+ttt it

BOOT DIAGN. ROM
ISSUES CPU HALT

- T - - . - -

MFM CONSOLE
'T* SELF TEST
EXECUTED

MFM CONSOLE
MODE

- - Y W W e T -

- G S WS WD AR W W W e

BOOTSTRAP ROM- JUMPS
TJ BOOT DIAGN. ROM

- A T - - A S -

44444+ttt bttt e

B0OT DIAGN, ROM TESTS

424ttt bttt et td

T Iy W T A - - s . -

BOOTSTRAP ROM
PRIMARY BOOT

e —— T S R A A W TR S S =

USW=800T wC/
DIAGN.

- T - s G S S - A A -

SEQ IOV
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165066

165066
165070

MACRY MY1°°

00101%

106000
165000
012737

000405
605037
000407

000401
000777

005006
100404
162403
101002
002401
101401
000777
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1772777

00070¢

000700
000702
000704
165676
000340
165736
000340
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2
.ENABL ABS
MISS=1015 JUNCOND]TIONAL BYPASS,FOR(CE M]ISS LO
:FORCE MISS HI, DISABLE (ACHE INTERRUPT
:USED FOR CACHE CONTROL REGISTER
ERROR=104000
.~-165000
000706 ENTBT: MOV #~1,a4706 : BOOT/POWERUP TO PERIPHERAL
:ROM WITH DIAGNOSTIC.SET FLAG.
s JUMPED TO HERE FROM 165564
B8R SAVE
START: (LR ax’706 :CLEAR FLAG
BR SAVE
NOP
BR START ENTRY: BOOT/POWERUP TO (ONSOLE WITH DIAGNOST It
SAVE : MOV RO,aw700 :SAVE RO,R1,R4 CONTENTS.
MOV R1,a#70°
MOV R4 ,a#704
000004 MOV #CPUERR , a#4 :SETUP FOR ANY (CPU ERRORS
000006 MOV #3640, 46
000030 MOV #SERR , a4 30 :SETUP ERROR PRINT ROUTINE
000032 MOV #340,a432
":tl’*****Q’.Q’*"l"*.****tt***'*‘*'*ﬁ*lﬁtﬁ.tt*ﬁl‘iﬁ*t*****i**iltlt't!ﬁ"i!.
.SBYTL TEST1 THIS TEST VERIFIES THE UNCONDITIONAL BRAN(CH
. %
M THE REGISTERS AND CONDITION CODES ARE ALL UNDEF INED WHEN
M THIS TEST IS ENTERED AND THEY SHOULD REMAIN THAT WAY UPON
i THE COMPLETION OF THIS TEST.
.':t.‘*t*‘***'**********""‘*ttlﬁtﬁtﬁ**ﬁ*ti‘*ii*t"'ttti****t‘*ittwiiittt
TST1:
BR TST2 : ~ BRANCH ALWAYS
BR .
::!.it***ﬁ********'t*ﬂt********tt***tt**ﬁt**‘..**it*‘*t‘ﬁ**li‘tt‘ttiﬁtlt*
.SBTTL TEST?Z2 TEST '‘CLR'', MODE ''0'', AND 'BMI'‘,"BVS'','BHI'",‘BLT'",'BLOS"
<%
oW THE REGISTERS AND CONDiTION CODES ARE ALL UNDEF INED WHEN
Sk THS TEST IS ENTERED. UPON COMPLETION OF THIS TEST THE "'SP"
. * (R6) SHOULD BE ZERQ AND ONLY THE "' FLIP-FLOP WILL BE SET.
*
:':*t*****i*t*‘*t*****tﬁ*Iﬁttﬁﬁl‘**ﬁﬁ*t*ﬁﬁ"*"**tl’*'ﬁﬁ*iﬁtt*t***tittlil'tilv
T1STZ:
CLR SP :N-0,2=1,v=0,C=0,5P=000000
BMI 1% : V BRANCH IF N=1
BvS 1% : V BRANCH IF v=1
BHI 1% : V BRANCH [F Z AND C ARE BOTH O
BLT 1% : V BRANCH IFf (N XOR V)=1
BLOS TST3 : » BRANCH IF (Z XOR ()=0
1%: BR .
":ﬁ*.**“‘t‘tﬂ'***'******.llt*‘i**ﬁ******‘t*t*l’ﬁ"it‘..'t*ﬁﬁﬁ"'t.‘-‘l“i
LSBTTL  TESTS TEST 'DEC''. MODE '0'', AND 'BPL"',"BEQ'',"BGE"',"BLE"'

L
’

SEQ 0010
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, MODE "', AND "BPL"","BEQ"","BGE"","BLE"

UPON ENTERING THIS TEST THE CONDITION ODES ARE:
N=0,2-1,v=0 ANDC 0.

Y REGISTERS ARE: RO 2 RY =2 R -

R3 =7, R4 =2, RS =7, = 0000060

SPoN COMPCETION OF THIS TEST THE CONDITION CODES WILL BE:
N-1,2=0, V=0 ANDC=0

THE REGISTERS AFFECTED BY THE TEST ARE:

SP - 177777

tﬁttittt*t**ittttttttttttttt***it*ttttt*il!ﬁttit’ttttlﬁltttltttﬁlttttQ

TST3
005306 DEC SP ;N=1,2=0,v=0,0=0,SP=177777
1000G3 BPL 1% ; V BRANCH IF N=0
001402 BEQ 1% ; V BRANCH [F Z=1
002001 BGE 1% ; V BRANCH [F (N XOR V)=0
003401 BLE TST4 ; » BRANCH [f (Z OR (N XOR V)) 1
00C777 1%: BR .

. ttt*tttttt&‘tit**tt**tttttﬁtttttt*ﬁttﬁtﬁtttlti**tt**ttt.ttittt*ttttttt

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

UPON ENTERING THIS TEST THE CONDITION CODES ARE:
N=",2=0,Vv-0, AND C = 0.

THE REGISTERS ARE: RO ‘s ”. R =7

R3 =7, R4 =72, RS =7, 177777

UPON COMPLETION OF THIS TEST THE CONDITION CODES WILL BE:
N 0,2-0,v=1,ANDC=1

THE REGISTERS AFFECTED BY THE TEST ARE:

SP 077777

L4
. **t**t*tt*tt*tttt**tt***tttﬁ*t!t*ﬁt*i**t*tittt*ttttt*ttttittttttttittt

24 TST4:
1,5P=077777

. L R TR T
* % % » F R R BB

- s N

— e D D e i )
(o Yo Yo No No Yo ols 3
(WALV AV, LV T W, LV IV, ]

PR = — 2 — s
NOONOO

T . f
> % % X 2 % % * ¥ %

1
124 006006 ROR SP :N=0,2=0,v-1
126 102002 BvC 1% : Vv BRANCH I
130 103001 BHIS 1% ; V BRANCH |
132 001001 BNE TSTS ; % BRANCH ]
134 000777 1%: BR .

;:*t*tt*tt*tﬁ*ttitt**tti**i*ﬁtﬁ**t**it*ﬁt*itt!*tt*tt*titt"ittttttwttttt

.SBTTL TESTS  TEST REGISTER DATA PATH

WHEN THIS TEST IS ENTERED THE CONDITION CODES ARE:

N 0,7 =0,V=1, ANDC=".

THE REC TERS ARE: RO = 7, Rl = =7

R3 =7, R4 =72, RS =7, SP = 0777?7

UPON COMPLETION OF THIS resr THE CONDITION CODES ARE:

N=0, 2= 0 AND C = O.

THE REGISTERS ARE LEFT AS FOLLOWS:

RO - 125252, R1 = 000000, R2 = 125252, R3 = 125252
RG 125252 RS = 125252. AND SP = 125252

M ttttittt*tttﬁ*tﬁtit*ttiittﬁttﬁ*kttt*titl*tiitttiﬁt*tttt!!ttttttt**ttt!

TST5:
012706 125252 MOV #125252,SP :N=0,7=0,v=0,0=1,5P=125252
000402 BR .+6
000000 HALT ;ENTRY: BOOT/POWERUP TO CONSOLE wITHOUT DIAGNOSTIC

Ny %, Ve N NN,
(RN O B B

Il

LI s W,
» ¥ % % »

e I B
OO
(U RW RV IV, |
—d ) el
H

NN
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TEST REGISTER DATA PATH
165146 000776 BR =2
165150 010600 MOV SP,RO :N=0,2=0,v=0,(=1,R0=125252
165152 010001 MOV RO.R1 :N=0,2=0,v=0,0=1,R1=125252
165154 010102 MOV R1.R2 ;N=0,2=0,v=0,(=1,k2=125252
165156 010203 MOV R2.R3 :N=0,2-0,v=0,C=1,R3=125252
165160 010304 MOV R3.R4 :N=0,2=0,v=0,C=1,R4=125252
165162 010405 MOV R4 RS :N=0,2=0,v=0,C=1,R5=125252
165164 160501 SUB RS ,R1 :N=0,2=1.v=0,C=0, AND R1=000000
165166 002401 BLT 1% : V BRANCH If (N XOR V)=1
165170 001601 BEQ TST6 - « BRANCH IF Z=1
165172 000777 1%: BR .
":t‘ﬂ‘.ii*****ttl’ﬁ**tﬁt*ﬁ*t*ﬁ*.**ﬁﬁ‘tﬂ**'t'ﬁ**'*****..Qﬁl"i"'Qlt"'t't.Qi
.SBTTL TEST6 TEST 'ROL'', 'BCC'', 'BLT"
L WHEN THIS TEST IS ENTERED THE CONDITION CODES ARE:
o * N 0,2=1,Vv=0, AND( =0.
o * THE REGISTERS ARE: RO = 125252, R1 = 000000, R2 = 125252
P R3 = 125252, R4 = 125252, R4S - 125252, SP = 125252.
. * UPON COMPLETION OF THIS TEST THE CONDITION CODES ARE:
o N 0,2=0,Vv=1, ANDC-1.
;™ THE REGISTERS ARE LEFT UNCHANGED EXCEPT FOR
o % R2 WHICH SHOULD NOW EQUAL 0525°2’.
E:‘ttt*ﬁ*!*iﬁt******t******t****if******t****Q****‘*‘t*t****t*iﬁ*tt'ﬁtIt
165174 1ST6:
165174 006102 ROL RZ :N=0,2=0,v=1, =1, AND R2 = 052524
165176 103001 BCC 1% : V BRANCH IF (=0
165200 002401 BLT TST7 : * BRANCH IF (N XOR V)-1
165202 000777 1$: B8R .
;:*tt*****ﬁ*ﬁ*t********ﬁI******“.***********t*tt*'**ﬁﬁtii‘i‘ttttltitttt
.SBTTL TESTI?7 TEST *ADD'', "'INC'', "'COM'’, AND 'B(CS'’, 'BLE"’
. {
;™ WHEN THIS TEST IS ENTERED THE CONDITION CODES ARE:
I n N=0Q,2=0,v=1,ANDC =1,
i* THE REGISTERS ARE: RO = 125252 R1 = 000000, R2 - 052524
;* R3 = 125252, R4 = 125252, RS = 125252, SP = 125252
. UPON COMPLETION OF THIS TEST THE CONDITION CODES ARE:
. * N=0,2=1,v=0, ANDC =0.
a THE REGISTERS ARE LEFT UNCHANGED EXCEPT FOR
" R3 WHICH NOW EQUALS 000000, AND R1 WHICH IS ALSO 000000
E:tti*iﬁ******‘*!!***f**ﬁi*******ﬁ******.t**ﬁ*tﬁ**t**ﬂ‘**ﬁ'*“i**tittitt
165204 TS77:
J(R2 = 052524) + (R3 = 125252)
165206 060203 ADD RZ.R3 :N=1,2=0,v=0,C=0,AND R3=177776
165206 005203 INC R3 :N=1,2=0,v=0,C=0, AND R3=177777
165210 005103 COM R3 :N=0,2=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 B(CS 1% : V BRANCH IF (-1
165216 003401 BLE TST10 - = BRANCH IF (Z OR (N XOR V))1
165220 000777 1%: BR .

:;ttttttwtttttttttttttﬁtttttttttttttttttttttttttttttitttttttt-tttttuttt-

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

SEQ 002
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"DEC*’, 'BIS, TALD,

006004
050403
060503
005203
103402
005301
002401
000777

005100
101401
000777
040001
060101
003001
003401
000777
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AND "BLO"’

N=0,

LI WL I Y

. e % By,
L2 B R R L Bk BN IR A

N=1,

LRI

LIS Y

l =

1,

v

N

0,

AND C =

0.
THE REGISTERS ARE: RO = 125252 R1
= 000000, R4 = 125252, RS - 125252 SP = 125252.

UPON COMPLETION OF THIS TEST THE CONDITION CODES ARE :
Oc V = 0 AND c = 0
THE REGISTERS ARE LEFT UNCHANGED EXCEPT FOR
R4 WHICH SHOULLD NOW EQUAL 052525, AND

R WHICH SHOULD NOW EQUAL 177777

WHEN THIS TEST IS ENTERED THE CONDITION CODES ARE:

000000, R2 = 052524

,
M ttttttﬁtttttt*t*t*t*tttttﬁtﬁtﬁtttitt*t*tt**ﬁ.‘itﬁtit"iitiii*ﬁtttitllQ

1ST10:
ROR R4 :N=0,2=0,v=1,C=0, AND R& = 052525
8IS 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,(=0, AND R3 = 000000
BLO 1% V BRANCH IF (=1
DEC R1 N=1,2=0,v=0.C=0, AND R1 ~ 177777
BLT TST11 x BRANCH IF (N XOR V)-1

1%: BR .

E:wttttttttttiitt**itttttttttttttttt*tt*tttttt*ttttttttttttttttttittttit
_SBTTL TEST11 TEST ‘‘coM’, 'BIC'', AND 'BGT'’, 'BLE"’

* %
i* WHEN THIS TEST IS ENTERED THE CONDITION CODES ARE:
I N=1,2=0,Vv=0, ANDC(C =
J® THE REGISTERS ARE: RO = 125252 R1 = 177777, R2 = 052524
> = 000000, R4 — 052525, RS = 125252, SP = 125252
o UPON COHPLETION OF THIS TEST THE CONDITION CODES ARE:
o N =0, =0, Vv=1, AND C 1.
Iw THE REGISTERS ARE LEFT UNCHANGED EXCEPT FOR
o x RO WHICH SHOULD NOW EQUAL 052525, AND
. * R1 WHICH SHOULD NOW EQUAL 052524
- W
. tt*ttit**t***t*ﬁt*t*fl*ti*t*ﬁ******iﬁi**t*'ﬁ*****tﬁt*itttttt‘tiiittttl
TST11
COM RO :N=0,2=0,v=0,C=1, AND RO 0572525
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 0.2=0,v=1,C=1, AND R1 - 052524
BGT 1% V BRANCH IF Z AND ( N XOR V) ARE BOTH O
BLE TSI12 ~ BRANCH IF (2 OR (N XOR V))=1
1%: BR .
- *ttQt*t*ﬁi*ttﬁ*ti**ttkt*ttt***!t**tti*i*tt****‘tﬁittiittttt*tiﬁttttttt
CSBTTL TEST12 TEST ''SWAR'', ''CMP'‘, 'BIT'’, AND 'BNE'’, 'BGT"
; WHEN THIS TEST IS ENTERED THE CONDITION CODES ARE:
; N-0,2=0,v=1, ANDC(C =
. THE REGISTERS ARE: RO = 052525 R1 = 052524, R2 = 052524

R3 - 000000, R4 = 052525, RS = 125252, SP - 125252.
UPON COHPLETION OF THIS TEST THE CONDITION CODES ARE:

[ S S
* * % % » ¥ B % »

N O, =0, v=0, ANDC =1,
THE REGISTERS ARE NOU

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

SEQ 0013




MAIN. MACRO M1111  26~SEP-79 10 ):28  PAGE 7-4

C
12 TEST "SWAB', ‘CMP'’, ‘BIT'", AND ‘BNE'’, 'BGT" SEQ 0014
22; i R4 = (052525, RS - 052525. SP = 125252.
569 : AN AN N AN AR A AN AN NI R AN AN N AN N AN EA NN IR RN R RN AR AN AN AR A NI RO R R ANRRANN RO
560 165262 1ST12:
561 165262 000301 SWAR R1 :N=0,2=0,v=0,(=0, AND R} = 052125
56% 165264 020127 052125 {MpP R1,.#052125 N-O.Z=‘.v 0.C=0
563 165270 001004 BNE B 3 R CH IF 2=0
564 ;R4 = 052525 RS = 125252
565 165272 030405 BIT R4 ,R5 *N=0,2=1,v=0,(=0
566 1652764 003002 BGT 1% ; VBRANCH IF Z OR (N XOR V) ARE 0
567 165276 00510% (oM RS sN=0,2=0,v=0,C=1, AND RS = 052525
568 165300 001001 BNE TST13 ; * BRANCH IF 2-1
298 165302 000777 1%: BR .
571 i ttttttttttttttttttttttttttttttﬁ*tttttittt-tttitttittttttittttitttttttt
g;% _SBTTL TEST13 TEST 'MOVR'', ''SOR'‘, 'C(LR'", 'TST'* AND 'BPL'’, 'BNE"’
574 ot WHEN THIS TEST IS ENTERED THE CONDITION CODES ARE:
575 J® N-0,2-0,Vv=0, ANDC=_1.
576 i THE REGISTERS ARE: RO = 052525 R1 = 052125, R2 - 052524
577 i = 000000, R4 = 052525, RS = 052525 SP - 125252.
578 M UPON COHPLETION OF THIS TEST THE CONDIYION CODES ARE:
579 ;% N=0, 1, v=0, AND C - 0.
580 S * RO IS DECREMENTED BY A SOB INSTRUCTION TO 000000
gg; W R1 IS CLEARED AND THEN INCREMENTED AROUND TO 000000
583 E:wrttttttttttttttttttttttttwttwqttttttttttttttttttnttttnt---t-t-t-uaq.a
58, 165304 TST13:
585 165304 112700 177401 MOVAB #1776401 ,R0O :N=0,2-0,v=0,C-1, AND RO - 000007
586 165310 100001 BPL 2% ; * BRANCH [F N=0
587 165312 000777 1%: BR . :STOP IF "BPL'' FAILED
S88 165314 077002 ’%: SO RO,1% ;DO NOT LOOP SINCE (RO -1) 0
589 165316 005001 CLR R *N=0, 2=1, v-0, (=0, AND R1 000000
590 165320 005201 3%: INC R1 INCREHENT 64K TIMES (2 =+ 16)
591 165322 077002 508 RQ,3% LOOP BACK TO "'INC'® 64K TIMES
592 165324 005700 TST RO N=0,Z-1,v=0,C-0, AND RO = 000000
593 165326 001002 BNE 4% : V BRANCH IF 20
594 165330 005701 TST R1 :N-0,Z=1,v=0,C 0, AND R1 - 000000
595 165337 001401 BtQ TST14
ggg 16533 000777 4%: BR .
508 1 tttttttttttttlttttttttttttitlttttilttttttifittiltittttttttttitt!tttttt
288 LSBTTL TEST14 TEST ''JSR'', ‘RTS'', 'RTI'', & "UMP"’
601 o THIS TEST FIRST SETS THE STACK POINTER T0 776,
60¢ I * AND THEN VERIFIES THAT 'JSR’', 'RTIS', "RTI'’, AND ‘'JMP*'
282 B ALL WORK PROPERLY.
605 b ON ENTRY TO ThIS TEST THE STACK POINTER ''SP'" IS INITIALIZED
289 v TO 00776 AND IS LEFT THAT WAY ON EXIT.
608 : AR AR RN A AR AR AR ANNANA N AR AN RANRRANAA RN A AN RANRA AN AR AR N RAN NSRS ORI TN,
609 165336 TST14:
610 165336 012706 000776 118 MOV #776,SP ;SET UP THE STACK POINTER
611 165342 004767 000002 JSR PC,1$ : TRY TO JSR T0 1%
612 165346 000777 10%: BR . THE ‘JSR™' MUST HAVE FAILED

613 165350 022716 165346 1%: mP #10$, (SP) :WAS THE CORRE(T ADDRESS PUSHE'
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tEST .'JSR.., 'ﬁTS“, .“Il.., z --Jmo-

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

165410
165410
165414
165420
165426
165432

165434
165434
165440
165446
165452
165460
165464
165466

165474
165500
165502

165504
165506
165510
145512
165514
165516
165520
165522
165524

012705
005037
012737

012702
010200

165370

165402

165410

160000
000006
165426
000776

177746
165466
001015
165662
000116

165676
001000

000004

000004
000114

000004

2%:

3%

4%
5%

2%

#3%, (SP
PC

-(SP)
nes ,-(SP)

aNse

JBRANCH IF YES

;#RONG THING PUSHED ON STA(K

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

;DID NOT RETURN PROPERLY

JPUSH A ZERO ON THE STA(K

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

sTHE "RTI'' FAILED

JTRY 10 "'UmMp*’

;THE '"JMP'' FAILED

;ADDRESS T0 ''JMP'' 70

. :litttttttttttt*t*itﬁtllittititttiﬁtt*tttk‘t‘.ﬁ“i“tﬁtttttt.tﬁttti"tt

TEST1S TEST MAIN MEMORY FROM VIRTUAL CC'000 TO LAST ADDR.

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

IN THIS TEST THE REGISTERS ARE INITIA_IZED AS FOLLOWS:

%y S W - L]

L TR . s
» B % 4 % B & B & B

.SBTTL

RO - 001000, R1 = DATA READ, RZ

RS - LAST MEMORY ADDRESS, SP - 000776
R4 IS USED AS POINTER FOR ERRCR PRINT MESSAGE

N :tttt*ttttittitil"'*it*l‘il‘titit**t*ttt*ttt*ittttittttttt*littltlttt“tt'

T5115:

1%:

EIX:

6%
7%
1%
TST

MOV
(LR
MOV

MOV
ST

MOV
MOV
MoV

CLR
MOV

MOV
MOV
MOV

(RO) +

BLOS
MOV
MOV
(MP
BEQ
ERROR
HA.T

#160000,R5
6

418, Q46
#776,5P
-{R5)

#177766,R3
H6S , ANl
#MISS, (R3)
H#CONT ,a#114
ak116

7%
#CPUERR, a#4

#1000.R2
R2,R0O
RO, (RQ)

RO.R5S
1%
RZ,RO
(RO) ,R1
RO,R1
3¢

;FIRST GET SIZE OF MEMORY,

;IN END,RS5 CONTAINS LAST MEM ADDR.

;CACHE CONTROL REGISTER
;SETUP FOR POTENTIAL TRAP IF CACHE NOT PRESEN!
;ACCESS CACHE BY DISABLING CA(CHE
JSET UP PARITY VECTOR
;SET PROCESSOR STATUS WORD TO 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

:GET THE DATA

1S 1T CORRECT?

;BRANCH [F YES

;60 TO PRINT ROUT INE

:DATA ERROR ON READING MEMORY (D747 N

001000, R3-177746(CACHE CONTROL REGISTER!
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£2000¢
0C1370

26=SEP=79 1(:28 PAGE 7-(
IN MEMORY FROM VikTUAL 0071000 "G LAST ADDR.

¢ :

«%:

5%:

(oM
(MP
BLCS
MOV

oM
CMP
BEQ
ERROR
HAL T

(mp
BNE

(RO)+
RO ,RS

P

-{RQ) ,R1

R1
RO.R1
5%

RO,RZ
43

2

;RO = ADDRESS, R1 ~ DATA RECEIVED, RT  DATA bxbt ',
;COMPLEMENT DATA AND INCREMENT ADDRE >SS

;READ THE DATA (IT SHOULD NOw BE THE

; COMPLEMENT OF THE ADDRESS)

; COMPLEMENT BEFORE (MECKING

;1S THE DATA CORRE(CT?

;BRANCH IF YES

;GO TO PRINT ROUTINE

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




>
>
b L)

v

727
728

735
737

741
?43
w‘.z

HACRO M1

TEST

165554
165554
165567
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

?65696
165670
165670
165674

26~SEP=79 10:28 PAGE 8

MAIN MEMORY FROM VIRTUAL 001000 TO tAS™ ADDR.

012737
000402
000167

005013
012737

012702
01020C
010010
005720
020005
101774
010200
005110
005110
021000
001402
1064000

104000
000000

000776

012713
000403

165704
177210

165676

001000

000400

000004

000004

177750

"..t.l'.tﬁ..l‘"It'.t.tt"t!'...l..'.Q".t""'t‘t't"t'.'..'l't.!Q.l..
P

LSBTTL

v %

A TE TR IR TR
» & » % & 2 % % % B8

RO =

LI XY

TEST6

TEST MEMORY wWwlTH THE DATA (A(HE ON

THIS TEST (HECKS VIRTUAL MEMORY FROM 001000 THRU LAST ADDRESS
;gnégeuﬂf THAT YOU CAN GET HITS ALL THE WAY UP THROUGH MAIN

JPON ENTRY THE REGISTERS UILL BE SET UP AS FOLLOWS:
001000 (ADDRESS),
RS = (LAST MEMORY ADDRESS)

R4 IS USED AS POINTER FOR ERROR MESSAGE

(FIRST ADDRESS),

SP = 776

R3=177746 ((ACHE (ONTROL REGISTER)

tt*tt**t*‘tt‘titt**ﬁit**tiQ‘ﬂ‘ttttﬁtt.*ttiil*i*tiittt‘t‘tt'ltttittt.it

TST16
MOV
BR
JMP

(LR
MOV

MOV
MOV
1%: MOV
TST
(MP
BLOS
2%: MOV
3%: (oM

r
-~

r
-

BEQ
FRROR
HALT
5%: TST
BIT
BtQ
ERROR
HALT
B8R
L% CMP
8LCS
JUWPO: B8R

CONT:

DSBL CACH:
MOv
B8R

RIUMP , s
.46
ENTBT

(R3)
#CPUERR, a#4

#1000,RZ
RZ.R0O
RO, (RO)
(RQ)+
RO.RS
1%

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

(RO)+
#400,a4#177750
4%

DSBLCACH
RO,R5

3%

JUMF

ERROR
HALT

BR =2

#M]SS, (R3)
JUMP

;SETUP FOR POSSIBLE TRAP

ENTRV BOOT/POWERUP TO BOOTSTRAP ROM

WITH DIAGNOSTIC

*ENABLE ALL CACHE:; ALLOW FOR CACHE INTERRUPTS

;RESTORE VECTORS

;SETUP FIRST ADDRESS

;FIRST ADDRESS IS 1000 OCTA{
*FILL MEMORY WITH ADDRESSES

;FIRST ADDRESS
;DOUBLE COMPLEMENT DATA AND
;MAFE SURE IT IS IN THE CACHE.
; CREATE READ HIT;

;BRANCH IF DATA MAT(HES

;GOTO PRINT ROUTINE

;DATA DIDN'T MATCH RO = ADDRESS + ¢

;READ HIT,;CLOCK HIT INFO.

INTO MAINTENANCE REGISTER

UAS THE LAST MEMORY REFERENCE A H]T

:BRANCH IF YES

;GOTO PRINT ROUTINE
*HIT FAJLED TO OCCUR RO =

ADDRESS + 2

;ABORT REST OF TEST [Ff "CONT!NUE" PRESSED

JEXIT TEST

;GOTO PRINT ROUTINE

SSTOP HERE IF THERE IS A (A(HE PAR[TY FRWOWK
;OR A MAIN MEMORY PARITY ERROR
:(HECK CCR, MEMORY REGISTER AND (PU REGISTEW

;TO FIND WHICH ONE

;FORCE MJSSES IN BOTH GROUPS OF (Arnt
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TEST MEMORY J]TH THE DATA CACHE ON

65676 104000 (PUERR: ERROR
165700 000000 HALT
165702 000776 BR 2
16570‘0 AHF’:
765704 005737 000706 T1ST a#706
165710 001002 BNE 1%
165712 000000 HALT
165714 000776 B8R .~
165716 1$:
165716 013700 000700 MOV aw700,R)
165722 013701 000702 MOY a#702,R1
165726 013704 000704 MOV a#704 R6
165732 000164 000002 JMP 2(R4)
165736 012704 165762 $ERR: MOV NERRMSG, RS
165742 105737 177564 PUTCHR: TSIR a#177564
165746 100375 BPL PUTCHR
165750 112437 177566 Mova (k&) +, 177566
165754 105714 1STR (R&)
165756 001371 BNE PUTCHR
165760 000002 RY}
165762 0'5 012 105 ERRMSG: .ASCIZ <15><12>/ERROR/
165765 122 122 117
165770 122 000
.EVEN
165772 .=165772
165772 200000 .WORD O
165774 041460 . WORD 41460
165776 124140 .wWORD 126140
000001 JEND

:GOTO PRINT ROUTINE
:TRAP TO ERROR VE(UR & O((URRED=(HE(K STACK
JFOR ORIGIN

;WAS THE DIAGNOSTI( ENTERED FROM PERIPHERA,

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

:NOw RESTORE ALL NEEDED REGISTERS.
;AND RETURN TO BOOTSTRAP.

JRETURN 7O PERIPHERAL ROM.REGISTER R&
:CONTAINS RETURN ADDRESS LOCATION

;IDENTIFIES ROM AS "°(0"": C VERSiON, REv (.
;CONTATNS (RC~16 WORD FOR LAST 255 wWORDS.

SEQ Oue
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YMBOL TABLE

CONT 165662 FIx 165434 START 165010 TST16 16533¢ 1574 165124
(PUERR 165676 JUMP 165704 TST1 165066 IST1S 165410 TST5 1651
DSBLCA 165670 JUPO 165660 TST10 165222 TSTI6 165554 1516 165174
ENTBT 165000 mMIsS = 001015 TST11 165242 1572 165072 1817 165204
ERFRMSG 165762 PUTCHR 165742 TST12 165262 TST3 165110 $E RR 16573%
ERROR = 104000 SAVE 165022 TSTI3 165304

. ABS. 166000 000
000000 001
ERRORS DETECTED: O

JIRTUAL MEMORY USED- 376 WORDS ( 2 PAGES)
DYNAMIC MEMORY: 2794 WORDS ( 1G PAGES)
LLAPSED TIME: 00:00:15

L e AAD, SEQ/NL : TOC /(RS =(KKFAAQ. P




HEATE]
ROSS REFEREN G

vAL Ut

1"

16566¢
165674
1656790

A Ry
REFERENCE S

7-65%
7~348
8-729
27-3%7
8-763%
#7-33%
87649
8-703%
#8-7%2
87-3%2
#8~764
7=340
8#7-34"
#7=359
7=49%
7=-519
7=543%
7=568
7-595
27=-641
#8-70°2
7-T60
7-380
/=601
7=421
7=452
YA
?=35(

7 RRCUE LN B

#8-"3¢
7-45¢
#8=7L0
8-705
#8-771
7=-665

8-73%2

7~65¢
B=765
7=342
7-344

27-512
#7=-53%6
#7-560
27-584
#7-609

27=-37%
27-396
87-4617
#7-639
27-4L68
87-4L88
#8-76h%

8_7‘1
8-768
#7-345

AL
TR

#8~"44

8- g-70" b=

BE~"6>

- ‘-lc




