ADVANCE COPY
THIS_DESCRIPTION IS PRELIMINARY AN
SUBJECT TO CHANGE WITHOUT NOTICE

IDENTIFICATION
PRODUCT CODE: MAINDECw11-D@RA
PRODUCT NAME: PDP-11 POWER FAIL
DATE: MARCH 14, 1970
MAINTAINER: DIAGNOSTIC GROUP
AUTHORt EARL HAIGHT

ADVANCE COPY
THIS DESCRIPTION IS PRELIMINARY A7l
SUBJECT TO CHANGE WITHOUT N°Ter



2.2
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ABSTRACT

THE PDP-11 POWER FAIL DIAGNOSTIC CONSIST OF TWO PARTS, ONE OF

WHICH IS A EXERCISER TEST WHICH CHECK ALL FACETS OF POWER FAIL,
tREF SEC, 5.2)

fART_THO 1S -MADE UP OF SEVERAL SMALL TESTS WWICH ENABLE THE USER
T0 TROUBLE~SHOOT THE PayER FAIL MODULE WITW SMaLL BASIC ROUTINES,
(REF. SEC» 5.2)

REQUIREMENTS
EQUIPMENT

e ————

PDR-11/20 STANDARD COMPUTER
(MACHINE MAY HAVE UP Ta 32k OF MEMORY)

§T0n56£

THE MAIN BODY OF THE PROGRAM OCCUPIES FROM LOCATION @ TO 30266

THE POWER FAIL EXERCISER USES ALL OF MEMORY UP T0 THE LOADERS.
FOR A MEMORY VOLATIL1TY TEST

LOANTNG PROCEDURE
METHOD

-

PROCFDURE FOR NORMAL ABSOLUTE TAPES SHOULD BE FOLLOWED,



4,1

4.,2.1

4.2,2

4,3

§TARTING PROCEDURE

SR15 SET ALLOWS OPERATOR To LOOP ON DIAGNOSTIC ROUTINES,
DIAGNOSTIC WILL STILL HALT ON ERROR, BUT WILL NOT HALT
AT THE END OF EACH PASS OF THE DIAGNOSTIC ROUTINE: WHEN
SWITCH 1S SET,

STARTING ADDRESS OR ADDRESSES

......................... ———

EXERCISER TEST

SR=2p0 IS THE STARTING ADDRESS OF THE POWER FAIL EXERCISER,

DIAGNOSTIC TESTS

SRz204
SR2210
SRz214
SR=220
RR=2224
SR=230

TEST
TEST
TEST
TEST
TEST
TEST

POWER FAIL TRAP CAPABILITY

POWER FAIL RE=STARY CAPABILITY (USING WAIT INSTRUCTION}
POWER FAIL RE~START CAPABILITY (USING BR, INSYRUCTION)
POWER FAIL RE~STARY CAPABILITY (USING EMT INSTRUCTION)
2MILL! SEE. SWUY DOWN CAPABILITY OF POWER FAIL

2 MILLT SEC., UP TIME OF POWER FalL.

PROGRAM AND/OR QPERATOR ACTION

THE OPERATOR HAS A LARGE PART IN THIS TEST, 1T IS HIS RESPONSI-
ABII'iTY TO GENERATE A POWER FAIL CONDITION, A POMER FAIL MAY BE
GENERATED BY EITHER OF THE FOLLOWING WAYS.

STEP#L1. TURN CONSOLE KEY OFF AND ON SEVERAL TIMES.

STEP#2, UN~PLUG THE AC LINE Y0 THE PROCESSOR (IN-HOUSE THIS MAY
BE DONE wITH A POWER INTERRUPTER)



A
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ROUTINE ABSTRACTS

S sy

MASTER EXERCISER TE§T

THIS ROUTINE lNCORPORATES A MEMORY VOLATILITY TEST WHILE WAITING
FOR A POWER FAILURE, THE ROUTINE FIRST DETERMINES THE AMOUNT OF
MEHORY ON THE SYSTEM AND THEN FILLS THAT MEMORY WITH A 152525
PATIERN. THE ROUTINE THEN CHECKS MEMORY FOR_THWE CORRECT DATA,
IF A POWER FAILURE 0CCURS THE ROUTINE WILL STORE ALL OF THE
LCT;VE REGISTERS AND WAIT FOR 2 MILLISECONDS AND HALT: THE
ROUTINE ON RESTART RESTORES THE ACTIVE REG:STERS AND HAXTS T0
SEE THAT NO OTHER POWER FAILURE OCCURS WITHIN A 2 MILLISECOND
PER!OD. WHEN THE ROUTINE EXITS FROM THE RESTORE !T GOES BACK

T0 CHECKING MEMORY,

!A;%ge'!r SURROUTINE ARETRALCTS

[Xe M

SYT? Mo ATSTRAYE

P r e RecamereNen e rcne e m—— -

POMER FAIL TRAP CAPABILITY

N T T P T T L TP PP

IN THIS TEST THE ABILITY OF THE POWER FAIL TO TRAP 70
LOCATION 24 ON POWER DOWN AND POWER UP 1S TESTED THE STACK IS
CHECKED FOR THE CORRECT VALUE AND THE STACK POINTER IS TESTED
FOR THE CORRECT CONTEN?S,

A HAI'T OCCURS WHEN POWER 1S RESTORED: THE OPERATOR MUSY? DEPRESS
CONTINUE TO COMPLETE TEST,

POHER FAIL RE-START CAPAB]LXTY (WAIT)

fmm mmccvmca~ e cpoaNccatae e e

iN THis ROUTINE THE ABiLITY OF THE POWER FAIL TO TRaAP
AND STORE ACTIVE REGISTERS AND RESTART CORRECTLY USING
A WATT INSTRUCTION TO WAIT FOR POWER FAILURE 1S TESTED
HERE

PONER FA!L RE~START CAPABlLITY {BR,)

e 8 e % o e 0 2 e om0

IN TWIS ROUTINE THE ABILITY OF THE POWER FAIL 7O TRAP
AND STORE ACTIVE REGISTERS, AND RESTART CORRECTLY USING
A BR, TO WAIT FOR POWER FAILURE IS TESTED WERE.

POWER FAIL RE~START CAPABILITY (EMT)

P D el Dl LTt Py T T

IN THIS ROUTINE THE ABILITY OF YHE POWER FAIL TO TRAP AND
STORE ACTIVE REGISTERS, AND RESTARY CORRECTLY USING A ENT TO
WAIT FOR THE POWER FAILURE IS TESTED WERE



TEST 2 MILLISECONDS DOWN TIME

IN THIS TEST THE AMOUNT OF TIME THE PROCESSOR WAS TO STORE THE
ACTIiVE REGISTERS IS CHFECKED TR!S TIME SHOULD EQUAL 2 MILLISECONDS
PEFORE ALL PROCESSOR ACTION MUST BE STOPPED,

TEST 2 M!LLISE;ONDS UP TIME

IN THIS TEST THE POWER FAIL LOCK OUT OF 2 MILLISECONDS DURING

RE-START IS CHECKED, DURING RESTORE FOR 2 MILLISECONDS THE
PROCFSSOR WILL NOT aLLOW A POWER FAIL TRAP TO OCCUR

ERROR WALTS AND DESCRIPTION

......... D T L L T JUp i

REFER TO LISTING FOR ALL HALTS AND DESCRIPTIONS

FRROR RECOVERY

IN THE EXERCISER MEMORY VOLATILITY TEST THERE ARE TWo RECOVER-
ABLE HALTS,

HALT NO.4, DATA LIGHTS CONTAIN BAD MEMORY LOCATION (DEPRESS
CONTINUE Y0 TEST SEE DATA)

WALT NO.2, DATA LIGHTS CONTAIN DATA OF BAD MEMORY LOCATION
(DEPRESS CONTINUE TO TEST NEXT WORD)

RESTRICTIONS

NONF

MISCELLANEOUS

P L oL -

EXECUTION TIME

R T L L

THE FXERCISER YEST IS A CONTINUOUS RUNNING TEST.
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IPDP=11 POWER FAIL TEST
. JTHIS PROGRAM CONSIST OF SEVERAL TEST THAT INSURE THAT ADVANCE COPY
< ADVANCE COPY IPOWER FAIL 1S OPERATING CORRECTLY, THIS. DESCRIPTICN IS PRELIMINARY . AND
THIS DESCRIPTION IS PRELIMINARY AND : SUBJECT TO CHANGE WITHOUT NOTICE

SUBJECT TO CHANGE WITHOUT NOTICE. jeses PRELININARYa#ss
}
. I

1]
JPOWER FAIL TRAPS TO LOCATION 24
]
1]
’
)
]

s2gzee 3

200005 +REPT 5
*2
ALt JPOWER FAIL TRAPPES FO WRONG LOCATION
.ENDR
oopec? 002222 2 .
#p0002 002200 HALT JIPOWER FAIL TRAPPED TO WRONG LOCATION
AE0004 02006 .2 . .
000236 200200 HALT JPOWER FAIL TRAPPED 7O wWRONG LOCATION
200010 090012 o2 o '
#@0912 ©BOGED HALT 1POWER FAIL TRAPPED 70 WRONG LOCATION
200014 000816 42 . .
290016 ©pOOPEP HALT JPOWER FAIL TRAPPED TO WRONG LOCATION
000020 000022 42 " i s
290022 000000 HALT JPOWER FAIL TRAPPED TO WRONG LOCATION
208024 00000 PFHANDI @ IADDRESS OF POWER FAIL HANDLER
000026 080000 2 ISTATUS
200072 +REPT 72
a3
HALT JPOWER FAIL TRAPPED 70 wRONG LOCATION
+ENDR
000e38 @2eR32 V2 . L
000032 000000 HALT JPOKER FAIL TRAPPED YO WRONG LOCATION
000034 090036 2 . .
200836 002000 NALT IPOWER FAIL TRAPPED TG WRAONG LOCATION
000040 000042 o2 _ o
200042 0280000 HALT JPOWER FAIL TRAPPED TO WRONG LOCATION
002044 000046 2 o
000046 020200 HALT JPOWER FAIL TRAPPED TO WRONG LOCATION
700050 0089052 2
no0e%2 000200 HALT JPOWER FAIL TRAPPED TO WRONG LOCATION
#000%54 002056 .2 ) )
000956 po2oER WALT JPOWER FAIL YRAPPED 0O WRONG LOCATION
200060 000062 .2 )
200062 000000 HALT JPOWER FAIL TRAPPED YO WRONG LOCATION
202244 206254 52 .
200086 0200D2 HALT JPOMER FAIL TRAPPED 7O WRONG LOCATION
220070 900072 2

poPp72 290000 HALT JPOWER FAIL TRAPPED TO WRONG LOCATION
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2000874
#200876
700100
ned102
P33104
700106
200118
0rP112
a0p1yé
7”08116
202120
reB122
A2B124
200126
n0R130
pog132
200134
0808136
008148
200142
P00144
760146
600159
noeL52
80154
708156
709168
nop162
200164
neB166
0008{72
pee172
208174
08176
008200
2008202
200204
o0p206
2002i8
neg212
200274
#0216
7008220
#nB222
708224
n00226
088230
200232
RG34
700236
0240
neg242
neg244
AR246
LT

vees

2eeps76
n3eood

-eeeio2

020200
208126
720000
2008112
020200
020116
020200
700122
LLETY)
200126
020000
000132
PLLTTL
200136
e02000
P02142
202200
002146
200209
300152
290000
200156
020000
682162
020000
200166
200020
709172
202000
200176
000008
000202
1LITE]
229206
200000
020212
220020
200216
¢20020
000222
800002
229226
z00008
2r@232
e@000?
c28236
PLELTT
¢09242
PILLLE
208246
070000
pee252

26=APR-78

8146

PAGE 1-1

.2
HALT
*2
HALT

1POWER
JPOWER
JPOWER
IPOWER
IPOWER
1POWER
IPOUWER
JPOWER
J}POWER
JPOWER
JPOWER
JPOWER
IPOWER
1POWER
IPOWER
JPOWER
JPOWER
JPOWER
JPOWER
1POWER
JPOWER
1POWER
1POWER
JPOWER
JPOWER
JPOWER

1 POWER

FAIL
FAIL
FalL
FAIL
FALL
FALL
FAIL
FAIL
FAIL
FAIL
FAIL
FAIL
FAIL
FAIL
FAIL
FAIL
FAIL
FATL
FALL
FAIL
FALL
FALL
FALL
FAIL
FAIL
FAIL

FALL

TRAPPED
TRAPPED
TRAPPED
TRAPPED
TRAPPED
TRAPPED
TRAPPED
TRAPPED
TRAPPED
TRAPPED

TRAPPED ¥

TRAPPED

TRAPPED T

TRAPPED
TRAPPED

TRAPPED T
TRAPPED 1§

TRAPPED
TRAPPED
TRAPPED
TRAPPED

TRAPPED T
TRAPPED 7

TRAPPED
TRAPPED
TRAPPED

TRAPPED

T0
T0
T0
1o
T0
70
10
10

WRONG
WRANG
WRONG
WRONG
WRONG
WRONG
WRONG
WRONG
WRONG
WRONG
WRONG
WRONG
WRONG
WRONG
WRONG
WRONG
wRONG
WRONG
WRONG
WRONG
WRONG
WRONG
wRONG
WRANG
WRONG
WRONG

wRONG

LOCATION
LOCATION
LOCATION
LOCATION
LOCATION
LOCATION
LOCATION
LOCATION
LOCATION
LOCATION
LOCATION
LOCATION
LOCATION
LOCATION
LOCATION
LOCATION
LOCATION
LOCATION
LOCATICON
LOCATION
LOCATION
LOCATION
LOCATION
LOCATION
LOCATION
LOCATION
LQCATION



PALYX11
000252
PPP254
700256
'@0e248
700262
200264
p00266
2002782
008272
000374
88276
808360
nee3ae?
oee3o4

000314
AP0316
200327
200322
000324
@09326
020330
222332
220334
200336
200348
220342
200344
200346
600350
200352
828354
220356
200360
2009362
208364
2008366
200370
6209372
290374
200376

goepeo

00256
oeQ00d

"pop2s2

200000
208266
200000
p02272
062000
pee276
cooan?
508382
200900
200306
282000
200312
200020
200316
202000
200322
200000
280326
200000
200332
209000
202336
200p20
202342
200090
000346
eeep0d
200352
002008
268356
202029
202362
0Pop00
202366
200000
202372
200800
200376
000000

26=APR-78

81456
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HALT
.2
HALT
2
HALT

JPOWER
IPONER
JPOWER
}POWER
1POWER
FPOWER
SPOWER
JPOWER
FIPOWER
JPOWER
1POWER
}POWER
3POWER
JPOWER
SPOWER
1POWER
IPOWER
IPOWER
JIPOWER
JPOWER
iPOWER
1POWER

FAIL
FAIL
FAIL
FAIL
FAIL
FALL
FAIL
FAIL
FAIL
FAIL
FALL
FALL
FAIL
FAIL
FAIL
FAIL
FAIL
FALL
FAIL
FAIL
FAIL
FALL

TRAPPED
TRAPPED
TRAPPED
TRAPPED
TRAPPED
TRAPPED
TRAPPED
TRAPPED
TRAFPED
TRAPFED
TRAPPED
TRAPPED
TRAPPED

TRAPPED ¥

TRAPPED
TRAPPED
TRAPPED
TRAPPED

TRAPPED T

TRAPPED
TRAPPED
TRAPPED

}
1489 TO 1002 IN MEMORY IS ASSIGNED TO THE STACK

-

10
To
to
T0
(]
T0
T0
10
T0
To
10
T0
10

10
T0
10
o

10
T0
T0

WRONG
WRONG
WRONG
WRONG
WRONG
WRONG
WRONG
WRONG
WRONG
WRONG
WRONG
WRONG
WRONG
WRONG
WRONG
WRONG
WRONG
WRONG
WRONG
WRONG
WRONG
WRONG

LOCATION
LOCATION
LocaTion
LOCATION
LOCATION
LOCATION
LOCATION
LOCATION
LOCATION
LOCATION
LOCATION
LOCATION
LOCATION
LOCATION
LOCATION
LOCATION
LOCATION
LOCATION
LOCATION
LOCATION
LOCATION
LOCATION
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z2g2ee .2200 )
27208 @@21e7 3g2112 MASTER1 MP TESTS ;COMPLETE TEST OF POWER FalL
ra@204 222167 200570 STARTL: JMP TESTL JENTER TEST 1 (TEST TRAP CAPABILITY)
PRP218 222167 27065C START21 JMP TEST2 JENTER TEST2 (TEST RE-START CAPABILITY)
PA@214 202167 281116 STR2AL  JMP ALTEST JTEST RE-START USING BR, INSTRUCTION
278220 720167 Q21258 STR2B: JMP ALTSTL JTEST RE=START USING EMT INSTRUCTION
r0@224 000167 0F1472 STARTI! JMP TEST3 FENTER TEST3I (TESY FOR 2 MILLISECONDS TIME) DOWN TIME
rAP230 208167 0B21656 START41 UMP TEST4 JENTER TEST4 (TEST FAR TWO MILLISECONDS) UP TIME
ogepzs SP=X6 ;STACK .
reooz0 LIGHTS=%g ;0ATA LIGHTS B
177776 STATUS=177776 SLOCATION OF STATUS REGISTER
1775782 SWRG=177572 JLOCATION OF CONSOLE SWITCH REGISTER
zogoe7 ) PCEX7 iLOCATION OF PC i
ceeasn EMYRP=3Q JEMULATOR TRAP LOCATION
ze10a¢ .24000

iBASIC POWER FAIL TEST

;YESTI IS A ROUTINE USED TO THE POWER FAIL'S ABILITY
iTO TRAP TO LOCATION 24,

b
JOPERATOR INSTRUCTIONS
H

781000 012786 201000 TESTL: MOV #1002,SP $SET UP STACK

2010m4 ©£12767 001022 177012 MOV BYEST1H,PFHAND SET UP POINTER

701012 052767 0BB3IST 176756 BIS #357,STATUS JSET STATUS BITS 3

ef1020 o002Ql WALT IWAIT FOR POWER FAIL OPERATOR SHOULD TURN OFF HERE
721922 0220000 TESTLH! WALT JPOWER FAIL HALTS HERE ON WAY DOWN

]
ITESTL CHECK - CHECK IF STACK WAS DECREMENTED AND
ISTATUS WAS SET UP,

221024 226727 177744 281022 TESTLICHI CHP 774, ¥TESTLH JCHECK PC AND SP (LOCATION)
701032 281401 BEQ 4 JARE THEY EQUAL
721934 noCREd HALTL:  HALT $ERROR! PROCESSOR FAILED TO TRAP
JLOCATION 774 SHOULD CONTAIN #TESTIH IN STACK
204036 26727 177734 pea3s? cMP 7768357 IWAS THE SYATUS STORED CORRECTLY
fP1@4d @R1401 BEQ 4 JTEST
reLZss noRR00Q HALT2:1  WALT tERROR THE STATUS BEFORE THE TRAP WAS NOT STORED
ze1es? Q12790 @Q@210 MoV #SYART2,LIGHTS $SET UP LIGHTS WITH ADDRESS
n2ig54 ©O%767 176510 787 SWRG JITEST SwITCH REGISTER
701068 120747 BM1 TESTY 31S BIT 15 SET

reips2 poeoe? WALT INORMAL HALT MO FRRORS
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201064
801872
201100
001186
apiii2
o0iiid
201120
zo1122
p01124
291426
901130
po1132
001136
001140

021142
201146
001159
223154
pR1162
001144
201186
201179
e01172
201174
201176
281200
01204
aﬁizné
ﬂ51214
A01216
n01224
201232
801236

voz3

912767
012767
212767
912786
plare?
16601
010102
219283
210304
210405
200004
0058767
100752
2200080

022706
201406
010667
912767
022009
210046
010146
010246
010346
210446
010546
22706
221404
pi2re?
p2opeo
212767
Bi2767
212667
p280e?

26rAPR=-72

008357
002005
0901142
01000
152525

176432

208774

201672
921482

299740
221214
201240

020905
201640

176704
176726

176716

176642

176649

176620
174574

8146
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ITESY ROUTINE TO CHECK RE=START CAPABILITY
1USING THWE WAIT INSTRUCTION )
JOPERATOR MUST SEY WALT SWITCH TO ENABLE POSITIon

!
)
TEST2}

MOV
MOV
MOV
LI:1%
MOV
MOV
Moy
MOV
MOV
MOY
HAIT
TST
BH!
HALT

#337,STATUS
#%,PFHAND®2
#TEST2A,PFHAND
#10800,5P
#132525,%0
xﬁ,%1

X1,%2

%2,%3

X3, X4

} P8 4]

SWRG
TEST2

JSEY UP CONDITION CODES

JSET UP POWER FAIL CODES :
JSET UP POINTER TO STORE ROUTINE
ISP UP STACK POINTER

ISET UP FAST MEMGRY

JWAIT FOR POWER FAIL TRAP
$LOOP ON TEST

JIF SRe15®4 L 00P ON TEST
SNORMAL TEST HALT NO ERRORS

JOPERATOR MUST TURN POWER OFF MWERE

TEST2A4

HALTIE}
TEST2B!

HALT4E}
TEST2D!

CMP
BEQ
MOV
MOV
HALT
MOV
MoV
MOV
MOV
MOV
MoV

oup
BEQ
Moy
HALT
MOV
MOV
MOY
HALT

- IROUTINE TO STORE ACTIVE REG,

#774,SP
TEST28
SP,SAVE
EWALTIE, PFHAND

%0 yw(SP)

%1;!{39)

%2y2{SP)

%3,~(SP)

%4, =(3P)

XE:'(SP?
urs2,Sp

7:91;9

HHALTAE , PPHAND

#TEST2CH, PFHAND
#5, PFHAND#2
SP.SAVE

IOFERATOR MUST TURN POWER ON HERE
IROUTINE TO RE=STORE ACTIVE REG!STER AFTER RE=START,

)

11§ STACK CORRECT

JCONTENTS OF STAGK SAVED,
JSTACK CONTAINS WRONG ADDR

ISTORE REG @
$STORE REG ¢
JSTORE REG 2
1STORE REG 3
JSTORE REG 4
1STORE REG R

v

1te CTFLow &
4 wiraun o

JTHE STACK IS W
JWAIT FOR RESTA
lSET UP NEW PO!

ZD0
Rt}

JALL ACTIVE REG, STORED, WAIT FOR RESTARTY,
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2081240
r21244
701250
281252
2p1254
201260
701262
201264
©¥d127@
701272
201274
201300
781332
#91304
n01310
n@1342
nB1314
neL329
a01372
701324
701332
Adiy32
301334

vVae3

216706
222726
29140l
202800
722726
p@14p1
208000
#22726
ad14e1
na2end
222726
081401
200000
p22726
p01401
220200
22726
g@l4pl
geooe0
222706
p@idel
odopee
zooog2

26-APR-72

821602
152525

152525

152525

152525

152525

152525

2e@774

5146 PAGE 4

TEST2CH:
cMP
BEQ
HALTSE: WALT
CMP
REQ
HALTSES WALT
CMP
BEQ
HALT7ES HALT
cMP
BEQ
HALTBES WALT
cMP
BEQ
WALTOE: HWALT
CMP
REQ
HALTLRE:
cMP

BEGQ
HALTL1E:
RT!

MOV SAVE,SP
4152525, (SP)+
xx}

152525, (SP)+
Y

#152525, (SP)+
Y]

#152525, (SP)+
T}

#152525, (SP)+
Y

#152525, (SP)+
¥4

HALT

#774,SP

T4

HALY

JTEST SAVE REG FoR FAST MEMORY

JTEST FAST MEMORY %5

1SAVE REG IN ERROR

JITEST SAVE REG FAR FAST MEMORY

JTEST FAST MEMORY %4

sSAVE REG [N ERRER

JTEST SAVE REG FAR FAST MEMORY

JTEST FAST MEMORY %3

3SAVE REG IN ERRAR

;TEST SAVE REG. FOR FAST MEMORY
STEST FAST MEMORy %2

ISAVE REG IN ERROR

;TEST SAVE REG, FOR FAST MEMORY
JTEST FAST MEMORY %1

1SAVE REG IN ERROR

JTEST FAST MEMORY X8

ISAVE REG, IN ERROR |

JTEST STACK FOR GORRECT ADDR,
5STACK SHOULD HAVE 2 WORDS,
JSTACK HAS WRONG ADDR,
SRETURN FROM TRAp
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7221336
791344
721352
nrE1340
r71364
721366
281372
201374

201376
221402
701404
#01418
ar1a16
721428
771426
7201430
221436
721440
z01444
721452
ne14402
221442
721466
701472

VTEd

12767
$12767
212767
212726
Geazr77
285767
128761
jddd JJ]’]

222706
gAL4gé
210667
712767
tangae
222767
2014g4
7212767
2pppo0
cines7
712767
212767
200000
216726
862716
788002

26-4PR-7¢

208357

zeezas

231376
2210290

176176

pee774

201436
7914416

201364
BE1436
201402
281482
2e8r25

ge1360
980222

176432
176454
176444

176406
177346
176366

176352
176346

Eid4s

-

PAGE 5

5TEST ROUTINE TO CHECK RE=START CAPABILITY

FUSING THE BR.

INSTRUCTION

JOPERATOR MUST SET WALT SWITCH TO ENABLE POSITION

’
ALTEST:
REALST?

!

1STORE

’
ALT2:

ALT2X3
ALT2A:

ALT2AX1
ALT2B!

ALT2CH

. we e e wn e

MOV
MOV
MOy
MOV
B8R
TSY
BM1
HALT

CMP
REQ

MOV
MOY
HALT
CMP
BEQ
MOV
HALT
MOY
HOV
MOV
HALT
MOV
ADD
RT!

#357,STATUS

“#5iPFHAND®2

#ALT2 1 PFHAND
#1022 ,5P
SWRG

ALTESY

ROUTINE FOR ALTEST

#774,SP

ALT24

SP,SAVE
#ALT2X,PFHAND

#REALST,774
ALT2B
#ALT2AX.PFHAND

SP,SAVE
#ALT2C, PFHAND
#5,PFHAND*2

SAVE,SP
#2,(SP)

sSET UP CONDITION CODES
ySETUP-POWER "FATL CODES
$SET UP POWER DOWN POINTER
3SET UP STACK )

FWAIT FOR POWER FAIL

JFETCH SWITCH REGISTER
1B1T1531 [0OP ON_TEST _
INORMAL TEST HALT NO ERRORS

1HAS STACK BEEN PUSHED TWICE

1YES STACK CORRECT

ISAVE STACK TO INTERAGATE

}SET UP ERROR PDINTER

JSTACK WAS PUSHED >2¢<

JD0ES STACK CONTAIN CORRECT ADDRESS
$STACK CONTAIN LaC B8R,

JLOCATION 774 INCORRECT
$SAVE STACK _
3SET UP RESTART POINTER

JEND OF STORE ROUTINE
JRE=SET STACK

iSET NEW RETURN ADDRESS
JRETURN 10 LOC (RR,)+1
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BPL474
201502
ne1510
a01516
801522
s01530
201536
201540
pO1542
ge18s0
621554
621536

201560
021566
801574
po1600
n01602
201606
001610
nB1616
201624
701630
201632
701640
6014646
pP18%2

221654
PB1660
281664
20i666
pd1672
801474
7201700
701702
001710
281712
201716

001720

veas

212767
812767
212767
012706
012767
012767
{04002
298776
016767
205767
188747
220000

216767
212767
022706
001414
222786
201411
212767
912767
210667
200020
212767
212767
218667
020920

216706
022706
8081726
222706
281403
2108667
220000
n22767
91714
811667
20p00d

200009

26=APR-70

299357
90005
pA1560
281008
203040
00005

2981316
176014

176244
281720
280774
oe0778
201630
goeens
281216
201654

oedpes
291174

01166
200774

op0779
2081146
003040
aL138

176274
176316
176306
1763082
176274

176260

p@P1276
176234

176206
176202

176164
176168

177060

8146
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[

JTEST ROUTINE TO CHECK RESTART CAPABILITY

3USING THE EMULATOR TRAP FOR A WAIT

JOPERATOR MUST SET HALT SWITCH TO ENABLE POSITION

)
ALTST1) MOV#357,STATUS SET UP CONDITION CODES

EMTWTS
ALTST21

}

MOV
MOV
MOV
MOV
MOV
£NT
BR

MoV
ST
aM1 -
HALT

#S . PrHAND*2
#ALT3A,PFHAND
#1000,SP
#LRT1/EMTRP
#5,EMTRP#2

+2

-2
SAVE7:EMTRP
SWRG

ALTSTL

JSET UP POWER FAIL CODES
$SET UP POWER DOWN POINTER

JISET UP EMY TRAP
JEMULATOR TRAP
JTEST SWITCH REGISTER

5LOOP ON TEST
INORMAL HALT NO ERRORS

IROUTINE TO STORE ACTIVE REGISTERS
JPOWER DOWN

I
ALT3IA

ALT3BI

ALT3IBXY
ALT3C

MoV
MOV
CMNP
BEQ
CMP
BEG
MOV
MoV
MOV
HALT
MOV
MOV
MOv
HALT

EMTRP ) SAVE?
#ALT3IX,EMTRP
#774,5p

ALT3C

#770,SP

ALT3C
#ALT3IBX,PFHAND
#5,PFHAND#2
SP.SAVE

#ALT3D1PFHAND
#5,PFHAND®2
SP,SAVE

JSAVE EMULATOR TRAP
$SET UP ERROR HALT
JHAS STACK BEEN PUSHED TWICE

3JHAS STACK BEEN PUSHED 4 TIMES

JSET UP POWER FAIL POINTER

ISAVE STACK .

JSTACK INCORRECT (STACK PUSHED LESS THAN 2 OR MORE THAN 4!
ISET UP RE-STARY POINTER

ISET UP NEW STATUS

1END OF STORE ROUTINE

JROUTINE Y0 TEST POWER UP SEQUENCE
}

!
ALT3D!

ALT3ES

MoV
CMP
BREQ
CMP
BEQ
MoV
HALT
CMP
BEQ
MoV
HALT

HALT

SAVE,SP
#774,5P
ALTST2
#778,SP
ALT3E
SPsSAVE

#LRY1:770
ALTST2
tSP).SAVE

JRESTORE STACK
IWAS STACK PUSHED ONLY TWICE

H

JARE WE DOING AN EMT

3STACK IN SAVE ReG,

ISTACK INCORRECT

JOOES STACK CONTAIN CORRECT INFO
IYES EXIT

1STACK CONTAINS WRONG ADDRESS

JEMT ACTIVE INSTEAD 0F POWER FAIL ON POWER DOWN
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SEMT ACTIVE ON RESTART INSTEAD OF POWER FAIL
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@0i722
281726
201734
801742
001744
201750
081782

001784
021760
P81%62
oA1766
601774
sd2002
ne2004
no2012
202020
2082024
n02026
2020832
802034
BP2042
#o2050
LLELLY
2020480
822086
802070
202876
p02102

veas

09127086
912767
p12767
pdeenl
228767
109764
poopee

222706
oe1414
210667
#1276
212767
200000
212767
812767
2Bs2a?
184200
222706
pe1407
212767
212767
280000
862767
022767
pB1356
212767
210667
280009

26~ APR~72

001000
Ba1754
009905

175628

000774

201060
v02802
e0Rp00

203040
seoees
001240
o774

292038
ooepel

0802031
200843

og2104
200744

176870
1760864

176038
1760824

176846
176812

178762
175736

201004
228776

173726

8146 PAGE 7

1

JROUTINE TO cHECK Two MILLISECOND STORE TIME

FAVERAGE INSTRUCTION TIME

JROUTINE WAITS FOR SHUT DOWN IN

}

TESTSI MOV #1002,5P

) MOV #TESTIA, PFHAND

MOV #5,PFHAND#2
WALT
181 SWRG
BMl TESTS
HALT

EMT LOOP

JSET UP STACK ,
+SET UP POWER FAfL STORE PGINTER
JSET UP STATUS )

IWAIT FOR INTERRUPT

JFETCH SWITCHES iND TE§T

J1F SR45s4 L OOP oN TEST

INORMAL TEST HALT NO ERRORS
JLOOP ON TEST

IRESTART PROGRAM

JOPERATOR MUST TURN POWER OFF AND ON HERE

JTEST FOR 2 MILLISECONDS OF AVERAGE INSTRUCTION TIME

JTIME OF LOOP 57,4 MICROSECONDS
TESTIAI CMP 774,58

BEQ TEST3B

MOV SP,SAVE

MOV ¥HALTL2E,PFHAND

MOV ¥B,PFHAND®2 .
HALT12E$WALT . .
TEST3IBI MOV BLRTT.EMYTRP

Moy ¥5,EMTRP2

CLR SAVE?7
TIMLOPT EMTeQ

CcMP #774,8p

BEC TESTID

MOV EHALTL3SE,PFHAND

MOV #0,PFHAND*2
HALTLSEIHALT
TESTID! ADD ¥1,SAVE?

CMP #35,,SAVE?

BNE TINLOP

MOy #TESTICH, PFHAND

MOy SP.SAVE

HALT

115 STACK CORRECT

ISTACKER 18 CORRpCY

ICONTENTS OF STACK IN SAVE REG.,
ISETUP ERROR HALT

ISETUP STATUS WORD

IWAIT FOR RE~STARY

JSET UP EMULATOR TRAP

JSET UP EMULATOR STATUS

ISEY COUNT 1O 2ERO

JEMT TRAP (EMT LOOP=37,4 MICROSEC)
11S STACK CORRECT AFTER EMT
JSTACK CORRECT CONTINUE

ISETUP ERRQR HALY

ISETUP STATUS

IWAIT FOR RE=START

peL COUNT

THAS LOOP TAKEN 2 MILL{SECONDS
JTIME LESS THAN 2 MILLISECONDS
ISET POWER FAIL POINTER

1SAVE STACK

FROUTINE COMPLETE
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002104
nP2110

vees

¢l6726
23e200e2

26-APR-70

2ee738

8146 PAGE 8

H

1PROGRAM RESTART ROUTINE
H

. . ! P

TEST3ICH: OV SAVE,SP ;RESTORE STACK
RTI SRETURN YO TEST3

i

}

}
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ne221{8
202214

202216
o@2224
702232
202238
002242
802244
sR22%@
02252
2082260
002266
092230
002276
202304
002306
ne2312
202314

vegs

812786
012767
812767
200001
285767
100764
pooped

p22706
281413
L0667
pL2767
012767
esepe?
912767
212767
018667
P2c000

012767
p12767
216706
083067
104994
022706
poL407
012767
212767
pooeol
862767
222787
pOL356
2909167
po0220
202000

26=APR-70

g01¢08
002144
oeoges

175430

200774

000678
p82172
200005

B@2216
800005
280632

002312
2039402
pRe61l
280622

200774

BR2314
ge0o00

epepgol
200244

177822

1757088
175674

175648
173634

175622
178616

179680
175576

175544
175548

2p8566
pPassR

8146 PAGE 9

}

IROUTINE TO TEST FOR 2 MILLISECONDS OF AVERAGE INSTRUCTION TIME
tACTIVE TIME BEFORE NEXT POWER LOW FLAG.

JEMT LOOP TAKES 56 MICROSECONDS
JTHE OPERAYOR MUST TURN POWER OFF AND ON

$VIGOROUSLY

TEST41 MOV
MOV
MOV
WAfT

TEST4EI ST
BMI
WALT

}
[
}
TEST4Al CMP
BEQ

MOy

MOV

MOV
HALTL4E tHALT
TEST4B! MOV
MOV

MOV
WALT

#1000,5P
#TEST4A, PFHAND
#5,PFHAND#2

SHRG
TEST4

#774,5p

TEST4B

SP,SAVE
#HALTL4E, PFHAND
#5,PFHAND*2

¥TESTACH,PFHAND
#5,PFHAND#2
SP,SAVE

JSET UP STACK

JSET POINTER TO WHALT

ISET UP STATUS

IWALT FOR POWER FAiL
ITEST SWITCHES )
$IF SR1531 LOOP nN TEST
JIHALY TEST OVER NO ERRORS

11S STACK CORRECY
ISTACK IN SAVE REG
ISTACK DID NOT CONTAIN 774

JISET UP RE=START POINTER
JSET UP STATUS

I .
IROUTINE TO TEST FOR 2 MILLISECONDS UP TIME (AVERAGE INSTRUCTION TIME)

I

i
TEST4CHIMOV
MOV
MOV
CLR
UPTIME! EMTe4
cMP
8sEQ
MOV
MOV
WALT
TEST4D1 ADD
CcMP
BNE
JMP
MALTISEIWALY
HALTL6E1MALT

#HALTA5E, PFHAND
#LRT]1EMTRP
SAVE,SP

SAVE?

#774,Sp

TEST4D
#HALTL6E, PFHAND
#8,PFHAND2

#1.SAVEY
W36,,SAVE?
UPTIME
TEST4E

1SET UP HALT IF TRAP OCCURS BEFORE 2 MILLISECONDS
ISET UP EMULATOR TRAP

JRESTORE SYACK

1ZERO SAVE 7 )

JEMT TRAP (LOOP=s5§ MICROSEC)

JITEST STACK o .

ISTACK 1S GORRECT CONTINUE

JISET UP ERROR MAL'T

JISET UP STATUS )

IMAIT POR POWER FAIL

J#1 COUNTER )

1HAS LOOP TAKEN 2 MILLISECONDS

INGT YET 2 MILLISECONDS

JITHE POWER HAS BEgEN UP FOR 2 MILLISECONDS
IWE DID NOY WAVE 2 MILLISECONDS OF POWER OK
JSTACK INCORRECT AFTER EMULATOR TRAP
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’
ka
i
sMEMORY POWER ON/OFF TEST
3LOAD MEMORY WITH SET DATA PATTERN
i THEN COMPARE DATA FCR BIT DROP OUT OR BIT PICK upP
JRE-ENTER COMPARE ROUTINE IF POWER FAIL OCCURS
H
$ROUTINE TO DETERMINE THE AMOUNT OF MEMORY
JROUTINE TESTS FOR A MAX OF 28K
3
202316 212767 D@2372 17546@ TESTS: MOV #TREMST, 4 JSET UP FOR BUS TRAP
a02324 212767 008348 175454 MOV #340,6 JLOCK UP PRIORITY LEVELS
pP2332 12726 00100 MOV #16084SP
782336 012767 027500 @@@582 MOV #27500,SAVE ISEY UP TESTY FOR 8K _ _
202344 012777 ©BAA20 PPP474 EXMST: MOV #20,8SAVE JTEST MEMORY FOR AVAILABILITY
p02352 62767 020080 00P466 ADD #20008,SAVE JSET UP TEST FOR_NEXT 4K
02360 022767 177500 (00460 CMP #177588,SAVE iTEST FOR BUS TRAP ERROR
?e2386 271366 8NE EXMST FTEST NEXT 4K BLOCK N .
002378 000020 HALTL7EIHALT 1BUS TRAP NOT WORKING TRIED TOo REFERENGE NON=EXISTENT MEM)
g02372 162767 010000 ©BOP446 TREMST: SUB #18008,SAVE JSET UP FOR LAST AVAILABLE BANK
702408 016767 000442 00Q436 MOy SAVE,HLIMIT JLAST AVAILABLE MEMORY ADDRESS
702406 012767 000096 175378 MOV #6,4 JIRESTORE TRAP MALT POINTER
002414 D16767 00BPa16 175364 1 HLT:6 JRESTORE HALT,
002422 012767 022538 175374 MOV #TESTSA,PFHAND 3SET UP POINTER
002430 012706 001900 MOV #L082,SP JSET UP STACK R
882434 016782 200402 MOV LLIMIT, %2 3LOW MEMORY LIMIT
pP2440 Q12722 152525 FILDATSY MOV #152525,(2)+ $LOAD DATA INTO MEMORY
702444 026782 000374 CMP HLIMIT, %2 JCOMPARE FOR LAST MEMEORY LOCATION
202452 981373 BNE FILDAT JLOAD NEXT LOCATION
p024%2 216702 0008364 cMDX1 MOV LLIMIT, X2 }SETUP FOR COMPARE
pB2456 26782 000362 CMDATL  CMP HLIMIT, %2 JTEST FOR [AST ADDRESS
802462 01773 BEQ cMDX JRE=ENTER COMPARE LOOP
702444 M22722 152525 cMP #152525, (2)+ JTEST DATA .
702470 8081772 8EQ CMOAT +COMPARE NEXT WORD
702472 210267 DO@352 MOV %2,SAVEL }ADDRESS OF ERROR#2
802476 162767 000002 DOA344 sug #2,SAVEL $SUBTRACY T0 CALCULATE _CORRECT ADDRESS
#22504 216708 000340 : Moy SAVEL:LIGHTS 1DATA ERROR IN THIS ADBRESS
702510 ©12767 022516 175306 MoV #HALTL8E,PFHAND JSET UP POWER FAIL TRAP FOR ERROR
a@2516 02900 HALT18ESHALT ;LOC DATA LIGHTS CONTAINS BAD DaTA
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802520
702554
492526

po2n3l
202532
202534
802%40
op2842
202546
p02554
02542
002544
292572
202400
no2626
002614
002420
002622
202626
282638
202634
p02642

202644
202552
002680
002662
202672
202676
#02702

vees

e17708
oooQe0
200753

210046
010246
222706
081411
910667
12767
812787
000000
012767
12767
812767
012767
003067
104802
022706
peL1406
010667
012767
ooeoed

062767
022767
201357
912767
p12767
218667
p8ope?

26~APR=72

poaz24

000779

000300
002562
802pe5

223032
202023
203040
200025
200244

200970
2p0@212
BP2642
oeeel
900927
op2704

ogepes
000144

175250
175244

178232
178226
175222
173216

178162
eeg212
ope22¢

173134
175130

8146 PAGE 1%

IFAILING ADDRESS IN DATA LIGHTS

CONADS MOV #SAVEL,LIGHTS  jPUT DATA IN OISPLAY LIGHTS
HALTLOE tWALT . 1BAD DATA
CONAC{ BR CMDAT JCOMPARE NEXT WORD

JENTER THIS ROUTINE WHEN POWER FAIL OCCURRS
JSTORE ALL ACTIVE REGISTERS THEN HALTI

TESTSAI MOV LIGHTS;=(SP) ISAVE LIGHTS
MOV X2,-{SP) 1SAVE MEMORY ADDRESS
cMp £770,5P }1S STACK GORRECT
BEQ TESTSE ISTACK CORRECT
Mov SP,SAVE ISTACK SAVED
MOV #HALT20E, PFHAND .
MOV #5,PFHAND®2 ISET UP STATUS
HALT20E1HALT i INAIT FOR RE=START
TESTSEL MOV #HALT2LE,PFHAND JSET UP FOR 2 MILLISECOND DOWN TIME ERROR
MOV ¥5,PFHAND2 JAVERAGE INSRUCTION TIME
MOV #LAT1/EMTRP ISET UP EMULATOR TRAP
MOV #5,EMTRP+2 )
CLR SAVE? JICLEAR COUNT REGISTER
MASTIMI EMT .2 IEXECUTE EMT .
cHP ¥770,SP }1S STACK CORRECT AFTER TRAP
BEQ XTiNE JYES
MOV SP,SAVE .
MOV #HALT22E,PFHAND INO SET UP ERROR TRAP STACK NOT CORRECT
HALT22E1HALT ISTACK SHOULD EQUAL 778 (SAVE REG,
. . JCONTAINS CONTENTS OF STACK)
XTIMET ADD #1,SAVE? 1ADD TO TIME COUNT
cMp #23,,SAVET 115 TIME OK
BNE MASTIM
MOV WTESTSCH,PFHAND 1YES SETUP RESTART ADDRESS
MOV #5,PFHANDeR ISAVE STACK
MOV SPySAVE }

HALT
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202774
082718
n€2714
722716
202724
702726
22734
202742
202746
a02750

ANATE &
322758

r02762
202764
002772
AR2776

223009
203006
793010
203012
283014
7030822
o338
093832
223934

23836
203840
203042
203044

vagsd

016706
z22726
aa1404
012767
o137
212767
212767
¢85067
104003
262767
822726
201406
212767
210667
caepad

722767
201357
7312602
r12609
812767
212767
pacEp2
coopo?
(3141

g2o0002
208002
onson0
¢17508

24~APR-72

028136
208778

222724
933234
036005
202116

0229001
228770

882776
Bpeps?

2e02z43

82532
822095

175128
175878
1750864

zo0106

1750832

popBE56

175902
174776

CRETS PAGE 12

H
JRESTORE ACTIVE

H

1
TESTSCHIMOV
cMP
BEQ
MOV
HALT23E:WALT
UPXTIME MOV
MOy
CLR
EMTUP: EMT
ADD
CMP
BEQ
Moy

MOV
HALT25E 1 HALTY

CNTEMTI cMP
BNE
MOV
MOV
Moy
MOV
RT1
HALT21EHALY
HALT24E:HALT
H

- e e e

)

LT HALT
LRTI1  RTI
LLIMIT! 4000
ALIRITE 17508

REGISTERS AND RETURN FROM INTERRUPT

SAVE,SP

#778,5P

UPXTIM
#HALT23E,PFHAND

#HALT24E,PFHAND
k5 PFHAND®2
SAVE?

+3

#1,SAVE?
£#770,S¢f

CNTEMT
#HALT25E,PFHAND
SP,SAVE

#35,,SAVE?
EMTUP

tSPY+1%2
(SP)+iLIGHTS
HTESTSAPFHAND
#5,PFHAND2

JRESTQORE STACK
}1S STACK CORRECT

;SET UP FOR STACK ERROR TRAP
JSET UP FOR 2 MILLISECOND UP TIME ERROR

iCLEAR COUNT REGISTER

JEXECUTE EMULATOR TRAP

}INCREMENT EMULATOR TRAP COUNT

11S STACK CORRECT AFTER EMT

JYES :
ISTACK NOT CORRECT(SET UP ERRGBR HALT)

SSTACK DID NOT = 778(SAVE REGISTER
JCONTAINS CONTENTS OF STACK
IHAS POWER BEEN uyP 2 MILLISECONDS

INO EXECUTE NEXT EMT

JYES TIME oK }
JREST ARE ACTIVE REGISTER
JRETURN FROM POWER FAIL TRAP

JWE DID NOT WAVE TWO MILLISECONDS To STORE ACTIVE REG,
iPOWER WAS NOT ACTIVE FOR TWO MILLISECONDS
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JWORK REGISTERS

83846 @RP00P SAVE!S 2
203858 o02024 SAVELY 4
703052 @00000 SAVE2! @
703es4 200000 SAVE3t @
no3n%6 pOBORR SAVE4: @
203060 000000 SAVEST @
203362 000000 SAVESY @
nB3n64 0PE000 SAVE?L ¢

pooeol +END
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ALT?2
alT24
ALT2AX
ALT28
ALT2n
ALT2X
ALT3A
ALT3B
ALT3IRX
ALT3C
ALT3D
aLT3F
ALT3X
ALTEST
ALTSTL
sLTST2
CMDAT
MDY
CNTEMT
CONAC
rONAD
FMTRP
FMTLP
FMTUT
EXMST
FlLpaT
HWALTY
HALT1O

HALTOE
HLIMTT

veel

261376
rA1420
204436
701440
egide2
201416
pe1560
201610
201639
701632
zP165¢
¢@1702
peivae
201336
001474
201542
0082456
202452
030092
202526
po2520
200030
202746
291536
0092344
082440
291934
0091322
901332
002002
892058
202172
202312
202314
202378
202516
£02524
201046
002562
po3032
pB2642
ggevad
203034
pB2776
001162
peL214
201252
281262
981272
201302
281312
723044

26=APR-72

HLT
LIGHTS
LLIMIT
LRT!
MASTER
MASTIM
PC
PFHAND
REALST
SAVE
SAVEL
SAyE2
SAVE
SAVE4
SAVES
SAVE®
SAVE?
SP
START1
START2
START3
START4
STATUS
STR24A
STR2B
SWRG
TESTL
TESTLC
TEST1H
TEST2
TEST2A
TEST28
TEST2C
TEST2D
TESTI
TEST3A
TEST3B
TEST3C
TEST3D
TEST4
TEST4A
TESTAB
TESTAC
TEST4D
TESTAE
TESTS
TESTS5A
TESTSC
TESTSE
TIMLOP
TREMST
UPTIME

8145 PAGE 13-1

023236 UPXTIM pB2726
220Q2@0R XTIME 302644
203042
PO3%40
?08200
202629
220207R
802224
221364
083046
203950
223@52
223254
023356
283060
203862
#33064
2020R6R
000204
200210
020224
000239
177776
ea214
220220
177579
pailoee
201024
8010922
221064
201142
201164
201240
284216
gaL722
201754
202904
082104
00820852
e82112
002144
gR2L74
002216
oe2278
202134
202316
202530
p@2704
222564
082¢24
202372
8@2242
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ERRORS NETECTED: &
RUN-TIME: 5 SECONDS
5K CORE USED



