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IDENTIFICATION

PRODUCT CODE: MAINDEC-11-DZKAQ-F-C
PRODUCT NAME: PDP-11 POWER FAIL
DRTE RELERSED: AUGUST, 1376
MAINTRINER: DIAGNOSTIC ENGINEERING

INFORMATION IN THIS DOCUMENT IS SUBJECT TO CHANGZ WITHOUT
NO ICE AND SHOULD NOT BE CONSTRUED RS R COMMITMENT Y DIGITAL
EGUIPMENT CORPORATION. DIGITAL EOUIP?‘ENT CORPORATION RSSUMES
NO RESPONSIBILITY FOR ANY ERRORS THAT MAY APPEAR iN THIS DOCUMENT.
THE SOFTWARE DESCRIBED IN THIS DOCUMENT IS FURNISHED UNDER R
LICENSE AND MAY ONLY BE USED OR COPIzD IN RCCORDANCE WITH THE
TERMS OF SUCH LICENSE.
DIGITH. EQUIPMENT CORPORARTION RSSUMES NO RESPONSIBILITY FOR
THE USE OR RELIRBILITY OF ITS SOFTWARE ON ZQUIPMENT THRT IS
NOT SUPPLIED BY DIGITAL.

COPYRIGHT (C) 1972, 1976 BY DIGITAL EQUIPMENT CORPORRTION
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2.1

e.e

2.21
c.2.2

3.1

4.1

RBSTRRCT

THE PDP-1] POMER FAIL DIAGNOSTIC CONSIST OF TWO PARTS, ONE OF
“E'éc” sé? A EXERCISER TEST WHICH CHECK QLL FACETS OF POUER FAIL.
5.2) OPERATOR INTERVENTION 1S REQUIRED.

PART TWO ]S MADE UP OF SEVERAL SMALL TESTS WHICH ENABLE THE USER
I&;RO%EB%E-EHSC)JT THE POWER FRIL MODULE WITH SMALL BASIC ROUTINES.

REQUIREMENTS

PDP-11
(MARCHINE MAY HAVE UP TO 28K OF MEMORY)
STORRGE

- - e am e e

THE MAIN BODY OF THE PROGRAM OCCUPIES FROM LOCATION O TO 3066

THE PONER FRIL EXERCISER USES ALL OF MEMORY UP TO THE LORDERS,
FOR A MEMORY VOLATILITY TEST

LOQDING PROCEDURE

METHOD

PROCEDURE FOR NORMAL ABSOLUTE TRPES SHOULD BE FOLLOWED.
STRRTING PROCEDURE

(o dn d g g ol o o g o g g

HHHENOTE 11 WHEN RUNNING THIS DIAGNOSTIC THE TERMINAL SHOULD BE POWERED
FROM AN IZNSWITCHED POWER OUTLEY (NOT CONTROLLED BY PROCESSOR ON/OFF SWITCH).
POWER FRIL TYPE OUT MESSAGE MAY NOT BE TYPED IF TERMINAL IS NOT POWERED BY

AN UNSWITCHED POWER OUTLET.

CONTROL SWITCH SETTING

kxa#  THIS PROGRAM CONTAINS R SHITCH REGISTER SIZING ROUTINE.
AT Lﬁm TI"E % PROGRM WILL BE SET TO OPERRTE FROM THE
). THE PROGRAM WILL TRY TO REFERENCE THE
IF R_TIMEOUT OCCURS BECAUSE NO

== e

F THE SOFWARE SWITCH REGISTER IS USED THE OPERATOR SHOULD
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SET THE APF.<OPRIATE VALUE IN LOCATION 176 BEFORE STRRTING THE
PROGRARM.

SR1S SET ALLOWS OPERATOR TO LOOP ON DIRGNOSTIC ROUTINES.
DIAGNOSTIC WILL STILL HALY ON ERROR, BUT WILL NOT MHALT
g; I}CHGE-I %20550; ERCH PASS OF THE DIAGNOSTIC ROUTIMNE, WHEN

SRIN SET WILL DISABLE ANY TTY PRINTING.
STRARTING ADDRESS OR RDDRESSES

BEFORE STRARTING THE OPERATOR SHOULD REFERENCE THE PROGRAM LISTING
FOR OPERATOR INSTRUCTIONS FOR EACH TEST.

EXERCISER TEST

THE STARTING RDDRESS OF THE POWERFAIL EXERCISER IS LOC.200.
DIRGNOSTIC TESTS

LOC. 204 IS THE STARTING RDORESS FOR TESTING THE POWER FRIL TRAP CAPABILITY

LOC. 204 IS THE STARTING ARDORESS FOR TESTING POWER FAIL RE-‘.;TMT CAPRBILITY (USI
LOC. 214 IS THE STARTING ARDDRESS FOP  TESTING POWER FAIL RE-START CAPRBILITY (
LOC. 220 IS THE STARTING RDORESS FOR TESTING POWER FRIL RE-START CAPRBILITY (USI
LOC 224 IS THE STARTING ADDRESS FOR TESTING 2MILLI SEC. SHUT DOWN CAPABILITY OF
LOC. 230 1S THE STRRTING ADORESS FOR TESTING 2 MILLI SEC. UP TIME OF POWER FAIL.
PROGRAM AND/OR OPERATOR ACTION

THE OPERATOR HAS A LARGE PART

INTH
FBIL TY 70 RA PMRFRLC
% ;aERFRILLREM

FRG! THE PG(R CON PRNEL BY El
BREAKER ON THE POW.R 80X, OR
WHICHEVER IS APPROPRIRTE. I

MAY ALSO Bt USED.

BY USING T

CONTROL AND THUS
T0 ENTER TFE SYsST
REFER VO M.R.S.T.
FAIL PROCEDURES.
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5.1

.2

RUUTINE ARBSTRARCTS

TH]S RgU&NE NCORPORATES A F‘HORY VOLQT&%TY TEST WHILE WRITING
FOR A POMER FRILURE. THE ROUTINE FIRST ERMINES THE AMOUNT CF
MEMORY ON THE SYSTEM AND THEN FILLS THAT MEMORY WITH R *525?5
PATTERN. THE ROUTINE THEN CHECKS MEMORY FOR THE CORRECT DATA,

IF Q@ POUER FRILURE OCCURS THE ROUTINE WILL STORE ALL OF THE
ACTIVE REGISTERS AND WAIT FOR 2 MILLISECONDS AND HALT. THE
ROUTINE ON RESTART RESTORES THE ACTIVE REGISTERS AND WAITS 10
SEE THAT NO OTHER POMER FRILURT OCCURS WITHIN A 2 MILLISECOND
PERIOD, WHEN THE ROUTINE EXITS FROM THE RESTORE IT GOES BARCK
TO CHECKING MEMORY.

DIAGNOSTIC SUBROUTINE RBSTRACTS

POWER FRIL TRAP CRPRBILITY

IN THIS TEST THE RBILITY OF THE POWER FAIL TO TRAP T0
LOCATION 24 ON POWER DOWN AND POWER UP IS TESTED THE STACK IS
CHECKED FOR THE CORRECT VALUE AND THE STACK POINTER IS TESTED
FOR THE CORRECT CONTENTS.

A HALT OCCURS WHEN POWER IS RESTORED, THE OPERATOR MUST DEPRESS
CONTINUE TO COMPLETE TEST.

POMER FRIL RE-START CAPRBILITY (WRIT)

IN THIS ROUTINE THE FB% TY OF THE POKER Fg& TO0 TRAP
AND ?TORE TIV RE%S RESTRRT CORRECTLY USING
flER“? T INSTRUCTION ITF

POMER FRILURE IS TESTED
POWER FRIL RE-START CRPABILITY (BR.)

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

POWER FAIL RE-START CAPABILITY (EMT)

IN THIS ROUTINE THE ABILITY OF THE POWER FAIL TO TRAP AND
GTORE ACTIVE REGISTERS, AND RESTART CORRECTLY USING A EMT TO
WAIT FOR THE POWER FRILURE 1S TESTED HERE

TEST 2 MILLI-ECONDS DOWN TIME
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IN THIS TEST THE AMOUNT OF TIME THE PROCESSOR HAS TQ STORE THE
RCTIVE REGISTERS IS CHECKED THIS TIME SHOULD EQUAL 2 MILLISECOMDS
BEFORE ALL PROCESSOR RCTION MUST BE STOPPED.

TEST 2 MILLISECONDS UP TIME

IN THIS TEST THE POWER FARIL LOCK OUT OF 2 MILLISECONDS DURING
RE-START 1S CHECKED. DURING RESTORE FOR 2 MILLISECONDS THE
PROCESSOR WILL NOT ALLOW A POWER FRIL TRAP TO OCCUR

REFER TO LISTING FOR ALL HALTS AND DESCRIPTIONS
ERROR RECOVERY

IN THE EXERCISER MEMORY VOLATILITY TEST THERE ARE THO RECOVER-
RBLE HALTS.

HALT NO. 1. DRATA LIGHTS CONTRIN BAD MEMORY LOCATION (DEPRESS
CONTINUE TO TEST SEE DATA)

HALT NO.Z2. DATA LIGHTS CONTAIN DATA OF BAI) MEMORY LOCRTION
(DEPRESS CONTINUE TO TEST NEXT WORD)

RESTRICTIONS

NONE

MISCELLANEOUS

EXECUTION TIME

THE EXERCISER TEST IS A CONTINUOUS RUNNING TEST.
RCT11 OPERATION

FY noo; THE PROGRAM WILL RUN
K OF THE POMERFRIL CIRCUITRY
NOT POMER FRIL DURING QV.
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265 :PDP-11 PUWER FAIL TEST
266 :THIS PROGRAM CONSIST OF SEVERAL TEST THAT INSURE THAT
ggg ‘POWER FAIL 1S OPERATING CORRECTLY.
= =
5;% :;;;pnocann SUPPORTS SOFTWARE SWITCH REGISTER [LOC. 176]1%##
273 :
e :
s;g :POMER FAIL TRAPS TO LOCRTION 24
277 ;
27t :
e’y ;
80 ;
281 .ABS
282 000000 .=0
283 ‘REPT &
o84 .42
Sgg HALT :POMER FRIL TRAPPED TO WRONG LOCATION
287 000024 000000 PFHAND: fJE [ RDDRESS OF POMER FAIL HANDLER
288 000026 000000 0 :STATU
ggg .5591 72
291 HALT :POMER FAIL TRAPPED TO WRONG LOCATION
292 .ENDR
293
294
295
P .
ggg :400 TO 1000 IN MEMORY IS ASSIGNED TO THE STACK
300 :
301 ;
302 :
303 :
304 ;
Z "
307 0000M46 3322;% LOGICAL
308 000052 .=52
309 000052 140000 140000
310 000176 =176
3i5 000176 POOOKC SWREG: 0 ;sorrunne SWITCH REGISTER
318 Do0oM boolcr DoGeg WeTER: JIP - TESTS TE3T O TER PRI
315 10 5;3127 DO0BSH START2: JMP TESTé ENTER rkgra crgg? ns-srnsnlngéhgletV)
315 D520 000IC7 boisey STRcR: e ACIEn) 11EST fE-STRRT USInG B, INvTR
[ | |
gxa 883127 iﬂxgxa E?é IMP rts 3 §ERR$EET3 (TE?*"?OS 2 HILLIgEC3N0§ TINE ) oun TIMNE
gég 0C0230 gggégg 001702 srnggq IMP TESTY 5?555 TESTY (TEST FOR TWO MILLISECONDS) UP TIME
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321 000000 LIGHTS=% :DATA LIGHTS
322 1777 srnrus 177775 LOCRTION OF STATUS REGISTER
323 00000 PC=% :LOCATION OF PC
24 600030 EMTRP-BO :EMULATOR TRAP LOCATION
325 000234 SWRG=.
26 000234 177570 JMORD 177570
% 001000 .=1009
% 'ansxc POMER FAIL TEST
331 TEST1 IS A ROUTINE USED TO THE POMER FAIL'S ABILITY
% ro TRAP T0 LOCATION oM.
% ;opsmron INSTRUCTIONS
33% .
337 DOIDO0 012706 001000 testi: mov uooo SP :SET UP smc
338 001004 004767 002304 JSR SEtSuR T UP SWR POINTER
339 00i{010 012767 00I026 177006 MOV ntsnn PFHAND ;SET UP #om
340 001016 052767 000357 176752 BIS 357, STATUS ssr STATUS ans
31 001024 00000 WAIT T FOR POWER FAIL opsnmon SHOULD TURN OFF MERE
33:3 001026 uooooﬁ TESTIH: HALT Pouen FRIL HALTS HERE ON WAY DOWN
34 TESTl %gxsac%cx IF STACK WAS DECREMENTED AND
ﬁ 001030 026727 177740 001026 t? ST1CH: cMP 774, 8TESTIH :CHECK PC AND SP (LOCATION)
47 00103 001401 BEQ e mm’r EQUAL
348 00i040 00C000 HALT1: HALT :ERROR! PROCESSOR FRILED TO TRAP
M9 :LOCATION 774 SHOULD CONTAIN nssnu IN STRCK
350 001042 025557 177730 000357 CMP 776, 8357 mg THE STATUS STORED CORRECTLY
351 00!0s0 001401 BEQ L+
% i% n?m 210 HALT2: %r SSTART2. LIGHTS :ERROR THE G,'-j}“T”STEEFW gsrs TRAP WAS NOT STORED
354 mw 805‘7'99 ?99150 157 agmc ' ?Esr su'f*cu achsrsnmns
365 001064 100745 BMI TESTL ;1S BIT 15 SET
33% 001066 000000 HALT :NORMAL HALT NO ERRORS
358
X9 rssr ROUTINE TO CHECK RE-STRART CAPARBILITY
360 USING THE WAIT INSTRUCTION
ggé opr.mron MUST SET HALT SWITCH TO ENABLE POSITION
363
364 001073 012767 000357 176700 issra: MOV 8357 smwg ;SET UP CONDITION CODES
3%S 001076 012767 000005 176722 MOV 85 PFHAND+ :SET UP POWER FRIL CODES
332; miﬂn mez;lw ooilse 176712 :008 ntsran PFHAND ssrww I;OINTER ;gsgrone ROUTINE
368 gmi 8&17@9 %e% JSR Péoggtﬁm ?E’r 513 QSK Sﬁ
%9 001122 012700 152625 MOV 8182525, %0 :SET UP FAST MEMORY
370 001126 010001 MOV %0, %1
371 00113 010102 MOV %1, %0
372 00112 010203 MOV %2\ %3
373 00i1X 010304 MOV %3, %4
374 00113 010405 MOV /M, ' %S
375 001140 000001 WAIT sWAIT FOR POWER FAIL TRAP
376 001142 005777 177066 15T JSWRG sLOOP ON TEST
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377 00ll46 100750 BMI TEST2 :IF SR-15=1 LOOP ON TEST
378 001150 0000CO HALT *NORMAL TEST HALT NO ERRORS
= e MR T e
ﬁ %ug %a?% 000774 2“ n3 § - 15 STACK CORRECT
11 Iy Esré
383 00ilb0 010667 002024 nov SAVE :CONTENTS OF STACK SAVED.
324 001164 012767 001172 176632 MOV méme PFHAND ;STACK CONTAINS WRONG ADDR
38S 001172 000000 HALT3E: HALT
386 001174 01004 TEST2B: MOV %0, - (SP) -STORE REG 0
387 001176 01014 MOV %1 -(5P) ,sroas REG |
388 001200 0610246 MOV %2, -(SP) :STORE REG a
389 m{eoa 0}03% ggx 53 -;sg; s;gns REG 3
L) ] -
9 Ri5E B AT~ i 310RE REC AE STACK
3%2 001210 022705 000760 cMP 8760, 5P :1S STACK CORRECT
333 001214 go 40N BEQ TESTED
334 001216 012767 001224 176600 MOV $HALTUE  PFHAND ; THE STACK IS WRONG
395 001224 000000 HALTYE: HALT WAIT FOR RESTART
3% 001226 012767 001250 176570 TEST2D: MOV STEST2CH, PFHAND :SET UP NEW POINTER
397 miazﬂ 01275; %?ggg 176564 nov '5'§  PFHAND+2
% 815‘2 %%o ﬂgu :ALL ACTIVE REC. STORED. WAIT FOR RESTART.
401 opsnmon MUST TURN POWER ON WERE
3{% *ROUTINE TO RE-STORE ACTIVE REGISTER AFTER RE-START.
4O ’
N40S 001250 016706 001734 TEST2CH: MOV SAVE, SP
406 001264 022726 152525 CHP usases (SP)4  ;TEST SAVE REG FOR FRST MEMORY
407 001260 001401 BEQ :TEST rnsr rsnom %S
408 00i26e 000000 HALTSE: HALT 2SA N ERROR
409 001264 022726 152625 CMP 8152525, (SP)+  ;TES snvs REG FOR msr MEMORY
410 001270 001401 BEQ L+ :TEST FAST MEMORY
4il 001972 HALTGE: HALT SAVE REG IN ERROR
412 001274 022726 152525 CMP 8152525, (SP)+ resr snw: REG ron rnsr MEMORY
413 mxg 001401 BEQ Rt 55 ngr
Yiy 0G1 000000 HALT7E: HALT ;SAVE RE
41S 001304 022726 152525 CHP 4152625, (5P) + _sr SAVE R£G ron FAST MEMORY
4l6 001310 001401 BEQ e *TEST FAST MEMORY %2
417 001312 000000 HALTBE: HALT sﬁvs REG IN ERROR
ulg 001314 022726 152526 CHP #1552, (SP)+  ;TEST SAVE REG. FOR FAST MEMORY
419 001320 00i401 BEQ .+ ,n:sr FRST MEMORY %1
420 001322 000000 HALTOE: MALT :SAVE REG IN ERROR
42l 001324 022726 152525 CMP nsesas.(sm :TEST FAST MEMORY *0
422 001330 001401 BEQ .44
423 001332 000000 HALTI0E: HALT SAVE REG. IN ERROR
Y24 0013M 022706 000774 cMP om 5P 752“57““ FOR CORRECT ADOR.
426 001340 001401 BEQ g SHOULD HAVE 2 WORDS.
426 001342 %oom HALT11E: m.t TACK HAS WRONG AOCDR
:g 001344 000002 RTI ‘RETURN FROM TRAP
429 TEST ROUTINE TO CHECK RE-START CAPRBILITY
430 *USING THE BR. INSTRUCTION
431 :OPERATOR MUST SET HALT SWITCH TO ENARBLE POSITION

432 ;

—— —— e — — -



JO1

JWRIN. MRCY11 27(732) I4-JUN-76 14:S56 PAGE 9

DZKRQF . SRC
433 0O0I346 012767 000357 176422 ALTEST: MOV #8357, STATUS :SET UP CONDITION CODES
434 001354 012767 00000S 176444 MOV 85, PEHAND+2 :SET UP POWER FAIL CODES
:35 001 msgg inua 176434 ngg omﬁte , PFHAND sg} upP PONER DOWN POINTER
4 %Bm 86'4 .19?0 JSR é nggua :3 T gpm PO mm
438 001400 000777 REALST: BR ‘WAIT FOR POWER FAIL
439 001402 005777 176626 TST JSWRG FETCH SWITCH REGISTER
440 001406 100757 BMI ALTEST :BIT15=1 LOOP ON TEST
m 001410 000000 HALT :NORMAL TEST HALT NO ERRORS
ﬁ:& STORE ROUTINE FOR ALTEST
mwa 022706 000774 ALT2: cnz u?;«ihsp s HAS smcx sesu PUSHED TWICE
[ X
0014 8?&29 001564 MOV nb gn gEVE STACK ? ENTERQGRTE
mi:a 012767 001432 176372 aLTox ﬂgfr m’.rax PFHAND  :SET UP ERROR POINT
(N}
D014 % 001400 177332 ALTSA: CMP SREALST, 74 3025 smgxl Usﬁncm comecr ADDRESS
00IY42 DOIN04 BEQ ALTeB :STACK CONTRIN LOC B8R
001444 012767 001452 176352 MOV $ALT2A%, PFHAND
%13&2 ALT2AX: HALT :LOCATION 774 INCORRECT
1454 01 001530 ALTOB: MOV SP, SAVE s SAVE STACK
00460 012767 001476 176336 MOV sAlT2C, PFHAND  ;SET UP RESTART POINTER
001466 012767 000005 176332 MOV 85, PFHAND+2
001474 (0OC000 HALT :END OF STORE ROUTINE
00i{476 016706 DO1506 ALT2C: MOV SAVE, SP :RE-SET STACK
001502 062716 000002 ADD 82, (59) :GET NEW RETURN ADDRESS
001506 000002 RTI 'RETURN TO LOC (BR. i+l

TEST ROUTINE TO CHECK RESTART CRPABILITY
sUSING THE EMULATOR TRAP FOR A WAIT
OPERQTOR MUST SET HALT SWITCH TO ENRBLE POSITION

001510 012767 000357 176260 A..rsn MOV 357, smTus -SET UP CONDITION CODES
001516 012767 000005 176302 MOV PFHAND+2 +SET UP POMER FAIL CODES
0015 012767 001600 176272 MOV ontraa PFHAND  :SET UP POWER DOWN POINTER
478 001532 017706 001000 MOV noooép
479 001536 004767 oms% JSR SEfSuR :SET SWR POINTER
yg0) 001E42 012767 003200 176260 MOV .um EMTRP :SET UP EMT TRAP
48] 001560 012767 000005 176254 MOV 85, EMTRP42
482 (001556 104002 EMTWT: ENMT +2 ;EMULATOR TRAP
483 omgg 000776 BR -2
484 001 016767 001440 176240 ALTST2: MOV SAVE?,EMTRP
495 (001570 005777 176440 15T JSWRG' s TEST SWITCH REGISTER
486 001574 100745 BMI ALTSTI :LOOP ON TEST
487 001576 000000 HALT sNORMAL HALT NO ERRORS
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489 :ROUTINE TO STORE ACTIVE REGISTERS
33? :POMER DOWN
432 001600 016767 176224 001420 ALT3A: MOV EMTRP, SAVE? :SAVE EMULATOR TRAP
493 O001E06 012767 0017490 176214 MOV $ALT3X,EMTRF  :SET UP ERROR HALT
494 0016I4 022706 000774 CMP 8774 SP :HAS STACK BEEN PUSHED TWICE
495 001620 O01MIN BEQ ALT3E
49 001622 022706 000770 CHP 8770 SP :HAS STACK BEEN PUSHED 4 TIMES
497 001626 00I4il BEQ ALT3L
498 001630 012767 001650 176166 ALT3B: MOV muaex FFHAND ;SET UP POWER FRIL POINTER
499 (001636 012767 000005 176162 MOV mhm
500 001644 010667 001340 MOV sp :SAVE STACK
501 001650 000000 ALT3BX: HALT s STACK INCORRECT (STACK PUSHED LESS THAN 2 OR MORE THAN
502 001652 012767 001674 176I44 ALT3C: MOV BRLT3D,PFHAND :SET UP RE-START POINTER
503 001660 012767 000005 176140 MOV 85, PFHAND+2 :SET UP NEW STATUS
504 001666 010667 001216 MOV SP. SAVE
505 001672 000000 HALT ) -END OF STORE ROUTINE
5589 ;ROUTINE TO TEST POWER UP SEQUENCE
508
509 001674 016706 001310 Auau: MOV SAVE, SP +RESTORE STACK
S10 001700 022706 000774 CMP 8774 5P uns STRCK PUSHED ONLY TWICE
HL B Eie S
£12 00! 000770 CHP 4770, SP 'ARE WE DOING AN EMT
613 001712 001403 BEQ ALT3E
S14 001714 0i0e67 001270 MOV SP, SAVE :STACK IN SAVE REG.
S15 001720 000000 HALT :STACK INCORRECT
616 001722 022767 003200 177040 ALT3E: CMP $LRTI1.770 :DOES STACK CONTARIN CORRECT INFO
517 001730 001714 BEQ ALTSTE :YES EXIT
618 001732 011667 001252 MOV (SP), SAVE
613 001736 000000 HALT :STACK CONTAINS WRONG RDDRESS
001740 (000000 ALT3X: HALT :EMT ACTIVE INSTEAD OF POWER FRIL ON POWER DOWN

EHT ACTIVE ON RESTRRT INSTERD OF POWER FRIL

ROUTINE TO CHECK TWO MILLISECOND STORE TIME
:AVERAGE INSTRUCTION TIME
tROUTINE WAITS FOR SHUT DOWN IN EMT LOOP

BRSRRERIKEEREREROCRRE

001742 012706 001000 testa: mov 81000, 5P :SET UP smcx
001746 004767 001342 JSR PC ss’rsm :SET SWR POIN
001752 012767 002000 176044 MOV nts :SET UP POMER Fnu. STORE POINTER
001760 012767 000005 176040 MOV 85, mﬂo :SET UP STATUS
001766 000001 WAIT "WAIT FOR INTERRUPT
001770 005777 176240 TST FETCH SWITCHES AND TEST
001774 100762 BMI resra *TF SR1S=1 LOOP ON TEST
001776 000000 HALT 'NORMAL TEST HALT NO ERRORS
:LOOP ON TEST
540 *RESTART PROGRAM
E?é : OPERATOR MUST TURN POWER OFF AND ON HERE
l

44 ; TEST FOR 2 MILLISECONDS OF AVERRGE INSTRUCTION TIME
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576
S77
578
579
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90

532
533
S
$95
5%
£97
c%8
599
600

022706

016706
000002

012706
004767
012767
012767
0J0001
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100762
000000

3
2

002200
002202

&
&
00
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LO1

s TIME OF hgop 57. ; MICROSECONDS

resréa

oHAL?lEE PFHAND :
20, PFHAND+2

$LRTI, EMTRP
85, EMtRP42
SAVE?

8774 SP

TEST
OHRLTlaE PFHAND
80, PFHAND+2

'555 vsvsr

ITESTBCH PFHAND
SP,SAVE

:PROGRAM RESTART ROUTINE

R8¥162ETTO TSET FORNE MI

MOV SAVE,SP ;

ONER

OP TAKES Sb HICROS
THE OPERRTOR MUST TURN POHER OFF AND ON

000774 tesT3n
BBM%8 17600 583
000000 176000 MOV
HALT12E:HALT
003200 175772 TEST3B: MOV
000005 175766 MOV
001156 CLR
TIMLOP: EMT+0
002074 175736 MOV
000000 175732 MOV
HALT13E:HALT
Qo000 gatiz TEST3D: DD
B01114 c
BNE
002130 175702 MOV
001062 MOV
HALT
;
001054 testach:
RTI
;
;
! VIGOROUSLY
001000 TESTY: MOV
008174 175650 Ny
D0Gh0e 172639 OV
176044 TESTHE: 15T
BMI
HALT
’
000774 testua: cwp
BEG
0010 MOV
002222 175610 MOV

#1000, SP
PC,SETSWR
cTthHR PFHAND

JSWRG
TESTY

$774, SP
TEsriaa

loLTlHE,PFHRND

; IS STACK CORRECT
:STACKER 1S C

82¥U§"T§ o STRQK IN SAVE REG.

SETUP STATUS HORD

sWAIT FOR RE-STAR

:SET UP EMULATOR TRRP

:SET UP EMULATOR STATUS
:SET COUNT 10 ZERO
SEMT_TRAP (EMT L0OOP=57.4 MICROSEC)
: 1S STRCK CORRECT AFTER EMT
:STACK CORRECT CONTINUE
:SETUP ERROR HALT
:SETUP_STRTUS

WAIT FOR RE-START

HéS ngP TRKEN 2 MILLISECONDS
STIME LESS THAN 2 MILLISECONDS
SSET PONER FQIL POINTER

:SAVE STA

: ROUTINE COHPLETE

;RESTORE STACK
RETURN TO TEST3

LISECONDS OF AVERAGE INSTRUCTION TIME

W FLAG.

;SET UP_STRCK

:SET SWR POINTER

SET POINTER TO HALT
TATUS

SWAIT FOR POMER FAIL

s TEST SWITCHES

s IF SR15=1 LOOP ON TEST
tHALT TEST OVER NO ERRORS

;16 STACK CORRECT
;STACK IN SAVE REG
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000005
002246

000005
000744

002342
000722

002344

000001
000044

177622

175604

17557¢
175566

175550
175546

175514
175510

000700
000s72

175430
175420

000574
000566

000042

000SH0
000532

MOV 85, PFHAND+2
HALTINE: HALT sSTACK DID NOT CONTRIN 774
TEST4YB: MOV RTESTHYCH, PFHAND ;SET UP RE-START POINTER
MOV 85, PFHAND+2 :SET UP STATUS
ngKT SP) SAVE

gROUTINE TO TEST FOR 2 MILLISECONDS UP TIME (RVERAGE INSTRUCTION TIME)
’

TESTHCH:ggg SHALTISE,PFHAND ;SET UP HALT IF TRRSPOCCURS BEFORE 2 MILLISECONDS

sLRT1, EMtRP :SET UP EMULATOR T

MOV SAVE 5P RESTORE srncx

CLR SAVE? :2ERO SAVE 7
UPTIME: ENT+1 :EMT TRAP (LOOP=56 MICROSEC)

CMHP $774 SP s TEST STACK

BEG TESTYD :STACK IS connscr CONTINUE

MOV $HALTI6E, PFHAND $SET UP ERROR HALT

MOV 80, PFHAND+2 :SET UP STATUS

WAIT unxt FOR POWER FAIL
TEST4D: ADD 81,SAVE? +1 COUNTER

CHP 3., SAVE? uns LOOP TAKEN 2 MILLISECONDS

BNE UPTIME :NOT YET 2 MILLISECONDS

IMP TESTHE : THE POMER HAS BEEN UP FOR 2 MILLISECONDS
HALTISE:HALT :WE DID NOT HAVE 2 MILLISECONDS OF POWER OK
HALTIBE:HALT s STACK INCORRECT AFTER EMULATOR TRAP

HEHORY POWER ON/OFF TEST

sLORD MEMORY WITH SET DARTA PATTERN

: THEN COMPARE DATR FOR BIT DROP OUT OR BIT PICK UP
RE-ENTER COMPARE ROUTINE IF POWER FARIL OCCURS

ROUTINE TO DETERMINE THE AMOUNT OF MEMORY
:ROUTINE TESTS FOR A MAX OF 28K

tests: mov 8TREMST, Y :SET UP FOR BUS TRAP
CLR TEMPST :CLERR TEMP. STORAGE
nov 8340, 6 :LOCK UP PRIORITY LEVELS
MOV 81000, spP
JSR PC, SETSWR -SET SWR POINTER
CLR SRVE :SET UP TEST FOR 8K
EXMST: TST SSAVE *TEST MEMORY FOR AVAILABILITY
ADD SET UP TEST FOR NEXT 1K

84000, SAVE

CMP cxsogbo,snve :TEST FOR BUS TRAP ERROR
BN EXMS TEST NEXT 9K BLOCK
TREMST: TST “‘55

OL?BICRL , 3842

SUB #3000, SAVE
SUB #500, $AVE sSET UP FOR LAST AVAILABLE BANK
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002456
002464

el

16767
12767

018787

NO1
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000526
000006

00200
152525

000372

000360
002640

000344

000770
000320
002704
00000S
003170
00000S
003200
000005
000264
000770

000232

000364
175164

Aods A
£LF0L£0 N?

el el I T
~NOO-

MOV snve HLIMIT
MOV s
MOV
MOV ITESTSR PFHAND
MOV op
MOV LLIMIT %2
FILDAT: MOV cxsasaé (2)+
CMP HLINIT, %2
BNE FILOART'
CMDX: MOV LLIMIT, %2
CMDAT: CMP HLIMIT) %2
8NE ACTMOD'
1STE  TEMPST
BPL CKACT
. JMP TYPE
CKACT: MOV 842,70
BEQ CMDX
TST FLAG
BEQ CMDX
RESET
LOGICAL:JSR %7, (0)
NOP
NOP
NOP
JNP 33200
ACTMOD: CMP oxsasas (2)+
BEG CMDAT
MOV %2, SAVE]
SUB $2. SAVE!
MOV SAVEL, LIGHTS
MOV $HALT18E, PFHAND
HALT1BE:HALT
iFRILING ADDRESS_IN DATA LIGHTS
CoNRD: MOV 3SAVEL,LIGHTS

HRLTISE HALT
CONAC: MDAT

;LAST AVAILABLE MEMORY ADDRESS
sRESTORE TRAP HALT POINTER
RESTORE HALT.

iSET UP POINTER

:SET UP STACK

sLOW MEMORY LIMIT

:LOAD DATA_INTO MEMORY

s COMPARE FOR LAST MEMEORY LOCATION
:LOAD NEXT LOCATION

:SETUP FCOR COMPARE

: TEST FOR LAST ADDRESS

; TEST DATA

:COMPARE NEXT WORD

:ADDRESS OF ERROR+2

:SUBTRACT TO CALCULATE CORRECT ADDRESS
:DATA ERROR IN THIS ADDRESS

:SET UP_POWER FRAIL TRAP FOR ERROR

:LOC DATA LIGHTS CONTRINS BAD DATA

; PUT DATR IN DISPLAY LIGHTS
:BAD DATA
COMPARRE NEXT WORD

BR ¢
;ENTER THIS ROUTINE WHEN POWER FAIL OCCURRS
:STORE ALL ACTIVE REGISTERS THEN HALT;

tESTSA: MOV LIGHTS, -(SP)
MOV %2, -(SP)
CMP 8770, 5P
BEQ TESTSE
MV SHALIZGE . PFHAND '
&
MOV 85, PFHAND+2
HAL T20E: HALT
TESTSE: MOV $HAL T21E, PEHAND
MOV %5, PFHAND+ 2
MOV $LRTI,EMTRP
MOV 85, EMYRP+2
CLR SAVE?
MASTIM: EMT 32
CMP %770, SP
BEQ XTIME
MOV SP, SAVE

s SAVE’ LIGHTS

:SAVE MEMORY ADDRESS
IS STACK CORRECT

; STRCK CORRECT
:STACK SAVED

SET UP STATUS
WAIT FOR RE-START
SET UP FOR @ MILLISECOND DOWN TIME ERROR
;AVERAGE INSRUCTION TIME
iSET UP EMULATOR TRAP

ELERRTEOUNT REGISTER
IESSTRCK CORRECT AFTER TRAP
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DC27%6
002764

002766
002774
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000000
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002764

000001
00C027

5

8
?

e i

E

8

120
000070

177777

:

{75040

000232
000224

175012
175006

174756
v

oAt

000126

174710

174660
} 74654
000014
000020

MOV
HALT22E - HALY
XTIME: ACD

CMP

BNE
MOV
MOV
MOV
HALT

BO2

SHALT22E,PFHAND ;NO SET UP ERROR TRAP STACK NOT CORRECT
+STACK SHOULD EQUAL 770 (SAVE REG.
: CONTRINS CONTENTS OF STARCK!

8}, SAVE? :ADD TO TIME COUNT

;ggitgnvsr 1S TIME OK

8TESTSCH, PFHAND ;YES SETUP RESTART ADDRESS

gg.ggvl-?me + SAVE STACK

éRESTORE ACTIVE REGISTERS AND RETURN FROM INTERRUPT

L

tESTSCH: MOV
P

ZRg

v
HALT23E :HALT
UPXTIN:

EMTUP:

22R383022

SRVE, SP :RESTORE STACK
gx??igp : 15 STACK CORRECT

SHALT23E, PFHAND ;SET UP FOR STACK ERROR TRAP ,

SHAL T24E ,PFHAND ;SET UP FOR 2 MILLISECOND UP TIME ERROR
85, PFHAND+2 L

SAVE? :CLEAR COUNT REGISTER

+3 ;EXECUTE EMULATOR TRAP

8], SAVE? : INCREMENT EMULATOR TRAP COUNT

8”7"%‘? : %SSTMK CORRECT AFTER ENT

Swvagz,m :STACK NOT CORRECT(SET UP EPROR HALT)

' :STACK DID NOT = 770(SAVE REGISTER

::ONTRINS CONTENTS OF STACK

Eg?msnw:? ‘MRS POMER BEEN UP 2 MILLISECONDS

(SP)+, %2 1N EXECUTE NEXT EMT

(SP)+ LIGHTS  :YES TIME OK

oTESTSA, PF REST ARE ACTIVE REGISTER

85 PFHAND+2 -RETURN FROM POWER FRIL TRAP

8177777 FLAG  ;SET POMER FAIL FLRG

8200, TEMPST
WE DID NOT HAVE TWO MILLISECONDS TO STORE ARCTIVE REG.
:POMER WAS NOT ACTIVE FOR TWO MILLISECONDS
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WORK REGISTERS

VE: O
ggVEl: g
Sﬂgggz 0
SAVEY: 0
SAves: 0
SAVFL. O
EvE?: 0
TYPE: BIT

BNE
cHP
BEQ
MOV
WRIT: TISTB
BPL
MOVB
BNE
CLR
CONT: JMP
MSG: .ASC12
EVEN
SETSWR: MOV
MOV
MOV
ST
BR
18 MOV
CHP
4 3 MOV
MOV
RTS
.END

coe

?HOU%D Ig:IBIT PRINTING?
:ACT AUTO ACCEPT?
:IF S0: BR
POINT 10 HESSG
RERD

; SAYE CURRENT VECTOR

;SET UP TIMEOUT VECTOR

: TRY TO REFERENCE HARDWARC SWR
:BR_IF NO TIMEOUT OCCURS
:POINT TO SOF TWARE SWR
;RESTORE STACK

:RESTORE TIMEOUT VECTOR
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668 6828
316 338  N40

:
i

001!

ALTST] 001510 31?7 4758 486
ALTST? %15&2 4yB84e Sil 817
ALT? 4]12 43S 4458
ALT2R D043 446 4S0s
ALT2RX 00142 482 4538
ALT2B 0014SH 451 454
AT %147& 455 4YS8s
ALT 1432 YW 4498
ALT3A 001600 47?7 4928
ALTB 001630 4988
ALT3IBX 001650 4398 c0is
ALTIC 001652 495 497 c02s
ALTD 00167 sQ2 S09s
ALTE 001722 €13 5168
ALTIX 001790 493 5238
CKRCT @ 670 6728 790
CMOAT 6678 683 693
(&, ) ¢ 002S30 6658 673 675
CNTENT 003122 739 7448
CONRC 002650 6938
CONRD 006N 6918
CONT 003274 781 7E3 7908
ENTRP = 000030 3248 480# NBl# Y84 492 493# Co2#% SS3% blox 706% 707x
EMTP 003070 7368 745
EMTHT 001556 4Y8os

6478 650
FILDAT D02SI6 6638 665
FLAG 003174 674 750# 7638
HALTY 0010MO 348
HALTIO 001332 4238
HALTLI! D012 Yoo
HALT1Z2 0C202%6 549 ES1s
HATI3 OGSO gS8 S60s
HALTIY 002222 600 b0es
HALTIS 023w 6ll b2St
HALTIE DU ggg bobs
HALTI8 002640 6888
HALTIS 00264 6928
HALTZ2 001052 528
HALT20 002704 701 7038
HALT2] 003170 704 7538
HALT2Z2 00276M 713 7148
HALTZ23 00304 731 7324
HALT2N 003172 733 7548
HRLT2S 1% 740 7426
HALT3E 11 384 s
HALTYE 001224 394 3958
HALTSE 001262 4088
HALTeE 001272 4Ylls
HALT7E 001302 Yi4ys
HAL TBE 135 4178
HALTSE 00] 4eus
HLIMIT 003204 657# b4 667 7678
HY 003176 &5 7648
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bBE#
7668
Y&d
1Y+

368%
365+#
477%
S89#
705

e0S»
741#%
686

364#

376
355

346
377

837

69!1#

78¢
ble

437#%
366#
438#
600#*
713#

Y473
bl3

69!

439
7688

636

706

479#
384#»
499+
601#
719%

4S4#
E46#
7728

475#

485
769%

EO2

N7 &

7658
<F
720#

458
B47

Y38
&YS
387%
Yyel
SC9#

728+

g9l

bu4S*
533%

bll#
733%

SO4+
649

780

807%
Y34

b18#
734#

655#

708%

38

80!

43S#
619+
740#

Cl4s
B5Sb#

716%

390#%
S14

616
41

B803*

wSo#
oS58+

749

S4B8*
700%

735

454
531#
bb1#
747

4GS¥
701#%

SES#
712%

737%

458#

636
798%
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DZKRQF . SRC CRO LE -- USER SYMBOLS
TESTY 002136 319 5868 692
TESTYR 002174 588 978
e e oo
TEST45 B0o3s0 819 Bals
TESTNE 00216M g9l ba4
TESTS 002346 313 64l
T e o
-]
S 699 7048
TINOP 0020S0 555 863
TPE = 177566 787% 7938
TPS = 177564 785 7928
TREMST (00242 b4l 6518
TYPE 003230 671 7808
UPTIME 002272 6158
UPXTIM 0030S0 7338
WAIT 003254 7858 786 788
XTIME D02766 711 7168
. = 003362 282 267 293 3068 3088 3108 3i2s 325 327% 37 351 407 410

413 416 419 Y22 425 438 483 bS2 654 79638
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DZKRQF.SR

ADD 459 Skl b2l

BEQ N7 351 382
1] Ség 517
739 ?

BIS 340

BISB 751

BIT 780

BN] 355 377 440

BNE 563 623 650

BPL 670 786

BR 438 483 693

CLR 554 614 BY2

cHP K31 350 381
510 €12 313
710 717 729

EMT 482 555 61S

HALT 287 293 342
423 426 44
S66 893 602
764

P 313 314 315

TSR 338 368 43?7

MOV 337 339 353
386 387 388
Yy? 448 Yt
493 438 499
550 852 g83
60N 60S bll
662 663 666
706 707 712
748 749 750

MOVB 787

NOP 678 679 680

RESET 676

RT1 42?7 460 57y

RTS 807

SUB £S5 656 685

ST 354 76 439

1578 663 785

HAIT i 37% 535

.RBS 281

ASC12 7™

.END 809

.EVEN 796

.REM 8

-REPT 283 289

. WORD 326

ERRORS DETECTED: O
DEFAULT GLOBALS GENERATED:

648 716
393 407
547 857
486 c3?
665 kb8
802

b4o 708
392 406
S46 556
738 744
709 736
348 352
449 453
606 625
316 317
479 532
M 365
389 390
454 455
S00 S0e
ss8 559
bie 613
k72 684
713 719
784 798
752 765
485 536
590 620

o

#DZKAQF , DZKAGF /SOL /PAGNUM/CRF =DSKZ : DZKAQF . SRC

RUN-TIME: 2 S 1 SECONDS

737
Y]
S9

S92
718

g9l

ACYLL 2T P38 rebeRENCE TRBLE 20 PERGANENT SYMBOLS

64?7

GO2

643

85!

oL
Ule—
LD

674

655

80!t

i

42y
653

446
B63

445
664

411
523

373
433

833
599

701
740

699

667

414

538
742

374

481

659
741

497
730

436
698

420
SeC
754

436
549
603
bbl
747
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RUN-TINE RRTIO: 29/9=3.1
CORE USED: &K (1l PAGES)




