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MICKO=MOVA SCeMEMQOKY TEST
ABSTRACT
THE SCeMEMORY TEST COnNSISTS OF A SERIES
OF SC=MEMQRY TESTS AND A SIMPLE
SUPERVISOR PROGRAM, (THE UIAGNOSTIC LINKER)

THE DIAGNOSTIC LINKER IS A PROGRAM
DESIGNED TO "LINK" THWE VARIETY UF
SC MEmMORY TESTS,

MACHINE REQUIREMENT>
MICKO=MOVA PROCESSD~ wITH 4 TCO 32K OF
REAU/WRITE MEMORY
(ALLOWS FOR EXPANSION IN 1K INCREMENTS
BUT MEMORY MUST BE CONTIGUOUS)

PREFEGUISITES
SOFTWARE PREREQUISITES
THE MICRO=NOVA LOGIC TEST SHOULD HAVE
BEEN KUN BEFORE ATTEMPING THIS TEST,
SWITCH SETTINGS
AUTO=SIZE AND GO START AT 208
MANUAL SELECT/DELETE TESTS START AT 206
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SETS SWREG2 BIT 8 = |

WILL ALLOW THE OPERATOR TU
SET LOWER LIMIT OF TEST(PHSLO)
AND UPPER LIMIT OF TEST(PHSHI)
VALUE ENTERED SnOULD BE

A MODULO 1K DECIMAL NUMHBER .

ENTERED LIMITS MUST:

o FALL WITHIN THE MEMORY LIMILITS
SIZEDL BY THE PROGRAM,

2. NOT INCLUDE AREA WHICH THE PROGRAM
OCCUPIES,

3, FOR PHSWI BE GREATER THAN OR EGUAL
TU PHSLD OR THE LIMITS WILL NOT
BE ACCEPTED,

EXAMPLE:

TO TEST AREA BETWEEN 16K
AND 32K ENTER:
(PHSLO,PHSHI) 16,31

TERMINATE INPUT LIMITS WITH A CARNIAGE
RETURN,

SWasy ENTER THF KEY PARAMETERS
UNTIL A CR IS INPUTTED,
EACH KEY #ILL COMPLEMENT
THE PREVIOUS SELECTION
OF THE SAME KEY,
Swing CONTINUE FROM ERROR,NO LOOPING
Sw2sy INHIRIT ALL TTO TYPEOUTS
Swasy INHIBLIY PASS # PRINTOUT
Swhey HALT AFTER ERROR TYPEQUY
TYPE ANY KEY TO CONTINUE
WILL CAUSE MARCH/GALPAT/GALWREC TO USE
ALL 1'S DATA PATTERN ON EACH PASS,
SWRG2 BIT 2 =
PRINT PASSELD FOR EACH TEST COMPLETED
SUCESSFULLY, SWRG2 BIT 1 = 1
PKRINTS STATUS OF EACH TEST WHICH
HAS COMPLETED A PASS, SWRG2 BIT 15 =
WILL SET SWREG TO DEFAULT MODE
ALL BITS =3 @
AND #ILL RESTART THE PROGKAM,
LIST CURRENT OPERATING MOUES
WILL RESTART THE PRUGRAM
wITHOUT MODIFING THE SWREL

WHERE (L) IS a CONTROL KEY
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OPERATING PRNCEDURES
LOAD THE PRUGRAM VIA THE BINARY LOADEK
SeT SwITCHES TO1
2¢® FOR AYTO SIZE AND GO
286 FOR MANUAL SELECT/DELETE

PRESS START
PKNCESSOR WILL TYPE3
MICRO=NOVA SC~MEMORY TEST
MEM SIZE #iK'S
PNOGRAM RUN LIST
PROG# DESCRIPTION

IF START wAS 200 THE LIST OF
PNOGRAMS TO Bt RUN SEWUENTVIALLY WILL
THEN BE LISTED AND THE TEST PROGRAM
WILL AUTO START,
NOTEL GALPAT AND GALWREC wWILL
NUT BE SELECTED ON AN AUTU START,

IF START wAS 206 LINKER WILL

PAUSE AT THE END OF EACH TEST
DESCRIPTION AND WAIT FOR KEYBOARD
INPUT, TYPING IN A SPACE WILL
ENABLE THAT YESY TO BE RUN,
TYPING IN ANY OTHER CHARACTER WILL
DELETE THAT TEST FROM BEING RUN

THE PROCESSOR WILL THEN WAIYT FOR THt OPERATOR YO SET
ANY BIT SwITCH OPTIONS, TEST WILL STARY
AFTER PRESSING ANY CHARACTER ON THE KEYBOARD,
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5, ERRUR DESCRIPTION
MOST ERRORS DETECTED BY EITHER
THE INDIVIDUAL TESTS (R
RY THE DIAGNOSTIC LINKER wILL
RESULT IN AN ERRDR TYPEOUY, SOME
SMALL NUMBER UF HIGHLY IMPROBABLE
ERRORS MAY RESULT IN A PROGRAM HALT
IF THEY ARE OF A NATURE THAT THE LINKER
CAN'T RECUVER FKrOM AND LOGICALLY PRUCEED,
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ERROR FURMAT

EACh TEST WILL UUTPUT AN UNIGUE ERROF
TYPEQUY INCLUDING TEST NAME,DATA ASSQCIATED
WlTH ERKOR,ERROR LOCATIUNS,SCRATCH LIMITS
USED FOR THMIS PASS QF THE TEST,AND THE
MEMORY LIMITS SELECTED TO BE EXERCISED

BY EITHER ThE OFERATOR OR THE PROGRAM,

DEFINITION UF ERROR PRINTOUT TERMSS

c(x) s CONTENTS OF LOCATION X

LLC(X) = ADORESS UF LOCATION X (LOGICAL OR PHYSICAL)

Crs(x) ®»  (OMPLEMENT DF THE CONTENTS OF LOCATION X

SCRLO/H]I® SCRATCH LIMITS OF THIS PASS OF THE TESY

(LOGICAL OR PHYSICAL)

TSTLO/HI=  SCRATCH LIMITS EXPRESSED IN DECIMAL 1K!'S

PHSLO/HIs ENTERED,OR PROGRAM SELECTED,MEMORY LIMITS
TO BE EXERCISED IN DECIMAL 1K!'S,

EXAMPLES®

ERROR YYPE 0OUT

GALPAT

cy) c(x) LoC(x) Loc(Y)

207eNs 0valop 0816019 017345

SCRLO/HI 216200 017345

TSTLO/HI 7 7

PHSLO/M] 3 3t TYPE ANY KEY
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IF Sw2s1 THE

TEST wILL HALY WALTING FOR
THE DPERATOR TO PRESS A KEY
ON THE CONSOLE
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PROGRAM INITIALIZE .
THE OIAGNOSTIC LINKER INITIALIZES ITSELF
AND INDIVIDUAL TESTS IN THE FOLLOWING
SEQUENCES
1. SYSTEM IS RESET,
2, ANY OTHER NECESSARY CONSTANTS
ARE INITIALIZED
3, MEMORY I8 SIZED IN 1K INCREMENTS
FROM v TO 32K

4, LINKER THEN TYPES THE PROGRAM
NAME AND REVISION LEVEL,SYSTEM SIZE,
THE PROGRAM RUN LIST (AND WILL ALLOW THE
OPERATOR TO SELECT OR DELETE SPECIFIC T
IF START wAS 286

6,1 OPTION SELECTION

IF THE PROGRAM wAS NOT AUTOSTARTED

(NOYT LOC 200) THE LINKER WILL PRINT
“OPTIONST" AND wAIT FOR A CARRIAGE RETURN
TO START EXECUTING THE TESTS,

THIS ALLOWS THE OPERATOR TO SEY UP

THE KEY ENTRY OPTIONS INCLUDING

KEY "T" WHICH ALLOWS SETTING OF MEMORY
TEST AREA LIMITS,
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1 16,3 PKOGRAM FXECUTIUN A 770 TEST DESCRIPTIUNS
e 3 ONCE THE LINKER HAS COMPLETED AlLL 22 '
A3 H INITIALIZATION THE FOLLUWING SERIES A9 H
Aa 1 OF UPERATIONS IS LOUPED THROUGH A4 H 7.2 DATA EQUALS ADDRESS TEST
a5 H L] [
A0 i A0 ' THIS TEST WRITES THE ADURESS OF EACH
A7 i 1. LINKER SEARCHES THRU LIST OF TESTS a7 ' LUCATION INTO EACH LOCATION AS DATA
a8 4 UNTIL IT FINDS ONE wHICH IS e ¥
29 ) NOT DELETED, Ay i IT THEN READS BACK ALL LOCATIONS AND CHECKS
10 H 1e 1 THE VALUE READ AGAINST THE ADDRESS,
11 H 2, LINKER THEN SETS UP SEGMENT SIZE 11 i :
12 H BAISED On THE VALUE IN THE iz } 7.3 IS INSTRUCTION TEST
13 H PARAMETER TABLE FUR EACh TEST, 19 ¥
14 ' 14 1 7.3e1 FORWARD 182 TEST
1% ] J. THE LINKER THEN SETS SCRLO AS THE 10 i
16 3 BEGINNING OF THE SEGMENT TO BE TESTED 16 1 THIS TEST FLLLS ALL SCRATCH WITH A MINUS
17 H AND SCRHI AS THE END OF THE SEGMENT, 17 ’ ONE PATTERN, THEN PERFORMS A ISZ INSTR,
18 H 18 ] FOLLOWED BY A REAU OF THE LUC, TO
19 H 4, THE LINKER RE=ENTERS THE TEST WITH 19 H VERIFY IT CUNTAINS A ZERO, THIS 1S
2¢ 5 EACH SEGMENT UNTIL THE AREA SELECTED 2v i DUNE AT EACH LOCATION FRGM SCRLO TO
21 ' HAS BEEN EXERCISED, AFTER CUMPLETION 21 7 SCRAMI,
22 [ THE LINKER SEARCHES FOR ANOTHER TEST 22 t
23 ) IN THE SERIES, 23 H 7,342 REVERSE 182 TEST
24 i 24 ;
25 H - 25 H THIS TEST IS IDENTICAL TO THE ABOVE TEST
26 ' 5, AFTER SEVERAL PASSES UF EACH TEST 26 H EXCEPY THAY THE MEMORY ADDRESSES ARE SCANED
27 H SELECTEDL THE LINKER WILL PRINT 27 H FROM SCRHI TO SCRLO,
26 H "PASS XX" IF SWREG BIT 4 HAS NOT 28 H
29 ; BEEN SET. 2y H
3 ? 3a H
31 H 6, IF PRUGRAM wWAS LOADED FROM DTOS WITH 31 H 7.4 MARCH
3z 7 EITHER CAT UR KITTEM IT WILL START e H
33 ’ CAT/KITTEN AFTER FIRST "PASSY, 33 H TH1S TESY FUNCTIONALLY CHECKS EACH BIT IN THE
3a ' 34 ' MEMORY AND THE ADORESSING ,
3% H .
3o H TH1S TEST USES EITHER RANDOM DATA (KEY OPTION "Q
37 ' Ox ALL ONES NATA (OPTION "Q"= 1),
38 '
3y 7 A TEST PATTERN IS WRITTEN INTO THE BACKGROUND
44 1 STARTING AT SCRLO AND ENDING AT SCRHI,
4% ' ADDRESSING 1S THEN SCANNED ACROSS THIS RANGE
4 H ANL AT EACH ADDRESS THE TEST WORD IS
a3 H REAQ AND A COMPLEMENTED TEST WORD IS
a4 } WRITTEN BACK INTO THE SAME (OCATION,
45 i
40 H THE DATA IS THEN COMPLEMENTED AND THE ABOVE
47 ) SEQUENCE REPEATED.
4y ’
a9 ! THE PROCESS IS THEN REPEATEL
S¢ H STAKRTING AT SCRMI AND PROCEEDING TO SCRLO ,
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7.5 MASEST (SEGMENT MAX, = 2)

CHECKS FOR DESTRUCTION OF STORED DATA THAT MAY
RESULT FROM MULTIPLE SELECTION OF AUDRESSES
INTERNAL TO THE MEMORY CAUSED BY FAULTY
DECODERS OR LUGICAL SWITCHING MAZARDS,

ALTERNATE ALL ONE'S, ALL ZERO'S ARE WRITTEN IN
ASCENDING LOCATIONS, EACH LOCATION 1S THEN READ
AND VERIFIFED WHILE GOING THRU THE ADDRESS
SEQUENCE OF ADDRESS, COMPLEMENT OF ADDRESS,
AUDRESS PLUS ONE, COMPLEMENT OF ADDRESS PLUS
ONE, ETC, « MEMORY 1§ THEN READ SEQUENTIALLY
AND THE ALTERNATE ONE'S ZERD'S PATTERN
VERIFIED,

7.6 SLDIAG (SEGMENT MAX = 1)

THIS TEST IS NOT SELECTED IF
THE PROGRAM 1S STARTED AT LOC 2v@a,

THIS TEST FILLS THE BACKGKOUND wITH ALL @'S
PATTERN AND THEN wRITES A DIAGONAL PATTERN
USING THE COMPLEMENT OF THE BACKGROUND,

THE ARRAY IS THEN VERIFIED WKEADING OOWN EACH
CULUMN INSTEAD OF ACROSS EACH ROW,

IF NO ERRURS ARE FOUND THE PROCCES 1S REPEATED
WITH THE DIAGUNAL SHIFTED ONE PUSITION UNTIL
ALL POUSITIONS AKE USED,

NEXT THE BACKGROUND IS COMPLEMENTED AND THE
TEST REPEATED,
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7.7 GALPAT (SEGMENT MAX 8 1)
THIS TEST DUESN'T RUN ON AN AUTOSTART,

THIS TEST CHECKS ADDRESSING, INTERACTION
BETWEEN BITS, AND PATTERN AND SEQUENCE
DEPENDENCY FOR TRANSIENT PERFORMANCE,

THIS TEST EIMER USES RANDOM DATA OR ALL ONES
(SEE KEY OPTION *a")

A BACKGROUND PATTERN 18 WRITTEN THRU=OUT
MEMORY, THEN STARTING AT THE FIRST LOCATION,
A TEST WORD IS WRITTEN(COMPLEMENT OF
BACKGROUND) .

MEMORY 1S THEN READ IN ALL LOCATIONS IN THE
FOLLOWING SEGUENCEY BACKGROUND, VTEST wORD
NEXT BACKGROUND, TEST WORD, NEXT
BACKGROUND, ETC,

AFTER COMPLEYION OF A PASS FROM SCRLO TO
SCRH! , THE TEST wWORD IS MOVED TO THE

NEXT SEGUENTIAL LOCATION AND THE

PROCESS OF READING REPEATED,

THIS CONTINUES UNTIL THE TESY WORD HAS

BEEN LOCATED IN EVERY MEMORY LOCATION

FROM SCRLO TO SCRHWI,

AT COMPLETIGN,THE ABOVE SEQUENCE 18
REPLATED USEING A COMPLEMENTED PATTERN,

FUR SAKE OF TYPEOUTS!
LOC(X) s TEST WORD LOCATION
LOC(Y) » BACKGROUND LOCATION

7,8 GALWREC (SEGMENT MAX = 1)
THIS TEST DOESN'T RUN ON AN AUTOSTART,

THIS TEST CHECKS ALL POSSIBLE WRITES
FOLLOWED BY READS AT OIFFERENT LOCATIONS

THIS TEST EITHER USES RANDOM DATA OR ALL ONES
(SEE KEY OPTION "@")

A BACKGROUND PATTERN(B) IS WRITTEN THRUe
QUT MEMORY, EVERY PAIR OF AODRESSES ARE
THEN CHECKED IN THE FOLLOWING MANNER,
STAKTING WITH THE FIRST LOCATION,LOC(X)3
WRITE T(INVERTED B) IN LOC(Y)®(Xel),READ
B IN LOCCX),WRITE B IN LOC(Y),

REAL B IN LUC(X),WRITE T IN LOC(Y)a(Y+1)
REAU B IN LOC(X),ETC,

AFTER ALL LOC, WAVE BEEN CHECKED IN
RELATION TO LOCATION ONE(X),THE SEGUENCE 18
REPEATED WITH RESPECT TO LOC(X)=(X+1), ETC,

AT COMPLETIUN , THE ABOVE SEQUENCE IS
REPEATEL USEING A COMPLEMENTED PATTERN,
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SwREGE
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45
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JAUTOmRUN SwITCH

IDEVICE CUDE

JCAT SWITCH

INUMBER OF PASSES THIS RUN

FRETUKN ADR QF DTOS/EDTUS/PDTOS
3SOFTWARE SWITCH nREGISTER FOR OFTIONS

LINKR

TDIAGNNSTIC PROGRAM [ INKER
FLINKS TO TYPEOUT RUUTINES
JPAGE @ LINKS

TPLOCS
TPADR:
IPDEC:
IMESS:
120CT:
IPOCT:
ICRLF:
FDECIs
LMESS=
LPOCT=
PLOCTs
PLRLF=

a6
47
PLE?
MEST?
zoc?
POC®?
CLF?
1PUEC
IMESS
1PLCY
170C7
ICKRLF

ICLF?aPCRLF
I1PDE?8PDECT
1Z0C?=P20CT

ERRTXS
RETHNE
ARANGS
EXROIS
ERRUX:
ERRQY:
LWwRBK1

ERTXT
LRETP
KANGN
ERROH
ERROR
ERRUY
wRBKG

TiBLE LZMAX

LPGMK

PKOGK

JIEST PARAMETER

K43
K373
K76X3
DTSiK:
PENUAL
CURPR?
PSTRT:
PRFLGS
PR,S3:
SEGMT:
SWRG21?
1TRER:
RITIM:
STAIS:
ErR5ns
LASTI:

KATSW:

4
37
Teron

$TRAP PC STORAGE
$TRAP THRU THIS LOCATION

JOECIMAL PRINT

JTEXT PRINTER

IRRINT OCTAL

}ZFRO SUPPRESS OCTAYL

PTEXT TYPEOUT CALL

JRETURN FROM TEST

FRANDOM # GENERATOR

JINIT ERRUR fYP&OUTS

JTERRUR RANDLER NO PRINT OF AC3

JERKOK HANDLER,PRINTS AC3 ALSU
JFILL BACKGRUUND SUBR,
ISTART OF TEST TABLES

)# OF PGMS TO INIT

LOCATIONS

IBLUCK wHICH DTUS RESIDES IN
JLAST LOC OF TEST

JFIRST LOC OF TST

183, NO PRINT OF AC3

I1AC3 SAVED FOR THE ERROR PRINT S$UBR,
JTEST SEGMENT SIZE

JSECOND SOFTWARE SWITCH REGISTER
FITERATION ERRDK SWITCH

JREAL TIME

JFLAGS wWHEN 5¢ ERRORS ARE REACHED
JTTL CHARACTER SAVED

JolT vsy IF NOT YET SERVICEL

Je1 IF CAT/KITTEN HAS BEEN STARTED

¢ara MNSOM

a1
42
14
24
k1]
a6
®?
(4]
"9
1v
11
12
13

«n127
welde

wnidy
wpy32
0138
np134
o135
w1306
00137
vrlds

BPuren
NRgirigA

vidudne
wreaea
wALN @
ANRLCRR
NRARNR
wAvinin
LAAAL A
HANP YR
“AP0141
vie14ay

ADFLGE ¢
ERTOT: @
ISCKATCH AREA
PHSLX: ¥
PHSHX: ¥
PASLOS
PASHI:
15708
TSTHI
SCRLO: »
SCrHI:
LZMAXBSCRHI®Y
LPGes,

sSs9s

e8] ,PRINT ADURESS LIMITS
JERROKR ACCUMULATOR

S1ZE PARAMETER LOCS FOR TEST USAGE

TLOWEST PHYSICAL MEMURY TESTABLE (DCTAL 1K'S)
IHIGHEST PHYSICAL MEMORY TESTABLE "
JADJUSTED LD PHYSICAL LIMITS "
JADJUSTED HI PHYSICAL LIMIT "
IPHYSICAL LU LIMIT FOR THIS TEST PASS "
IPHYSICAL W] LIMIT FOR THIS TEST PASS
JCUKRRENT {OWEST LOGICAL SCRATCH ADDRESS
PCURRENT HIGHEST LOGICAL SCRATCH ADDRESS
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INOVA3/MOM INSTRUCTION SET

LL1AC
JLTAC
«UIAC
JDIAC
JOIAC
LWUSR
DUSR
SUUSR
+DUSK
+UUSR

PSH, » bi4el
POP, = 610601
MTSP = 810}
MIFP = 6PpAYL
MFSP s 61241

MAP =z 2

PrTY & 4

1,RST s DOA B,77

KTCEN s DUA 2,77
RTCUS = DOA 1,77
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LLrIdL
20000
¢r1502

STRTL:
I1TRET:
BuNADR?
PaSS: o
PASSIN:
PASSVLS
STRT2:

PLINKER
LINKR:
LINKMS

LINKP:

LRUNS S

FOISPAT
JENTER
1END OF
JUACK A
LOSPR:

LDS,1¢

LIDIS:
LAUTOS
KEY, It

oLOC 200v

JMP @BGNADR

[} i

LINKR )SIZE AND GU

4

4

INP 8,1

LINKM JSIZE AND WAIT FOR SELECTIONS
MAIN LINE DISPATCH ROUTINE

SuB @,8,8%P JAUTOSTARY ENTRY
ADC 9,0 IMANUAL ENTRY START
SuB 2,2

STA 2,LAUTOD JSET ENTRY TYPE Sw
JSR LUSPR ISTARY DISPATCH
LT8L1 JTHROUGH INIT SEQ

JSR LDSPR

LyBL2 PTHROUGH RUN TABLE
CH ROUTINE

SUBROUTINES IN SEQ VIA TABLE SPEC BY (RJ)
EACH TABLE IS LRUNS WRICH WILL START uS
T THE BEGINNING OF THE RUN TABLE

LDA 9,0,3 JADRS OF OISPATCH TABLE
STA @,LIDIS

LDA 3,6L1015

JSR 2,3

JSR OKEY,I SJCHECK FOR TTI REQUESTS
182 LIDIS

JMP LDS,.1t
[
[

CkKEY
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a1 sMACRO NEXTT TBL1=INLIT SYSTFM UISPATCH TABLE
gg JUEFINITION TU LINKR PAKAMETERS FOLLOWS g; :EN3L$F1716LEVES Lﬂuis AsL
2a LrENMLE, Lot LrG 43 62232 ¢euSky LTBL1Z LSYSR  JKRESET SYS
a8 LoL Lpee Ma wA23S ¢OV6D3 LSIZE  JSIZE MEMORY
28 LkGos . 25 00234 av1230 TINIT  JINIT TESTS TO BE RUN
a7 * L0 LMen 26 07235 423667 LPRSL  JLISTS TESTS 7O BE RuN _
28 N - 27 w2236 20252 ATSWN  JalLLOW OPERATUR TO INPUT SWITCH GPTIONS
0s 1TST ERR CTR THLS PASS a8 w237 wru216 LRUNS
n JTEST PASS COUNTER Ay ChRas vAAREP @
10 2 1TEST ERROR COUNTER e ve2dy onwnrvy @
11 Al.wd:  JNP al,u2 TEXECUTE ENTRY ADURESS 11 1
1 2 JWAIT SwITCH 12 )
" 2 IMAXIMUM SEGMENT SIZE 13 JLTBL2=KUN SYS DISPATCH TAB.E
'5 x TXTE 1434 14 epezaz %0715 LTBL2: LKANP  JSEWUENTIAL PROG SELECT
s 15 we24s or13u2 SETML  §SET LO/W1 MEMORY LIMITS IF BIT @1
17 MACRO LCAL 16 ¢p244 201126 EXCTS  JEXECUTE TEST
18 . LCALL 17 ¥P245 wn1367 LSTAT  JADJUST RUN STATISTICA
S *val=PDECLe1B11¢100010 18 01246 vae216 LRUNS
! X 19 #vza7 paapoe a
2¢ 023 GRovan 2
21 )
2¢ 1
29 1BYSWO=ALLOW OPERATOR TU INPUT THE SWITCH OPTION BEFORE STARTING
24 '
25 ’
20 #P251 ¢ML230 LAUTO
27 4P252 54274 BTSWO: STA 3,BTSVD JSAVE AC3 FOR RETURN
26 20258 422251 LUA B,86TSKO=1 JGET LAUTO SW
29 wp254 1Audua CoM @,0,SZR 15KP IF NOT AUTOSTART
3v wn2dh sn22/4 JMP #BTSV3 IRETURN
31 wp256 wasr7Y JSR SLMESS tPRINT OPERATOR MESSAGE
32 vez5/ 4nz6a2 TXT,.4 ITEXT ADDRESS
35 0M26u w6177 INTEN
34 20261 ¢2¢125 BT,CK:  LDA @,LAST] 1CK If REWUESTED YET
35 vp262 1011998 MOVIL® 0,08,SNC  1SKPSREQUEST
3b wP26$ wno2obl JMP =2 INOT YET
37 ¢n264 n24275 LDA §,BT.CR
38 w265 126415 SuB® ¥,1,SNK JWAS LT A CR?
39 upP26o voN271 JMP e INDT YET
46 00267 ovo2s1 JSR eKEY,I JSERVICE REWUEST
41 uA276 1eu263 “IMP BT,CK
42 4P271 102dun SuB a,e
43 ¥P272 w4125 ST4 0,LASTI JCLR KEG, BIT
44 0273 vn2274 JmP eBTSV3 JRETURN TD LINKR
a>
46 (0274 WAgPun BTSY3: v ISAVE RETURN ADDRESS LOC,

47 w2275 1¢S5 B1,CR:  10PL1S



1un19 MNSCH

a4
02
a3
24
a5
26
97
a6
ay

Hadey
weswel
wabee
wasRy
ordea
neses
vaboo
nade7
hndle
ol
wndle
72ansL1s
nedla
aestd
[T'2-31]
wesb17
wwnd2v
20521
ngv22
wero2s
wed24
ors25
pmd20
end27
wadde
2nd31
@@add2
wro3s
20534
PLER ]
ueddo
webd7?
aed4ae
nweday
opdbaz

wagdy

»61077
102400
vayiza
hNaui2e
v4A2163
vdn125
©wae13@
v4n11d
14y126
620245
024062
125045
$AYav2
1n312@
246205
v2vday
w2a11a
123400
1@122¢
11220
191300
1elane
vwd42133
w4v131
20414
wirey
LT 1-I'BY
v2nays
waoned
0628411
Vaurnl
w2pdin
wanAB2
w244
V42067

LSYSR:

.LOC 500
JLSYSR=KESET SYSTEM
I,RST

suB
STA
STA
STA
STA
STA
STA
STA
LDA
LDA
MUV
Jup

B,0
#,ERS0
7,SWRG2
2,PASS
P,LASTI
B,ERTOT
@, CURPR
Py KATSW
Ao PASSVL
1 )EGGSe2
141,8NR
ot2

ADDZIL 0,0

STA
Loa
LUA
AND

B,PASSVL
,LSYEE
1,K76K
1,0

MOVZR 0,0
MOVZR @,%
MOVS @,4

INC
STA
5Ta
Lua

0,0

0, PHSLO
?,PHSLX
v,LC. K4

MTSP ©
MTFP o

LLA
STA
LDA
STA
LDA
STA
Lua
§Ta

@,STKIN
2,3
nelC,nB
@,
2,LC,n9
8,2
AyLL KD
@,8TPADR

110KST

JZERD 50 ERROR FLAG
JDEFAULY MODE SwREG2
)START wITH PASS ©

JCLR START FLG

JCLR ACCUM ERRS

)SET CURRENT PGM TD @
JRESET CAT/KITTEN SwITCH
JPASS CNT VALUE

JCAT Sw

JISKIP IS USING CAT

pw4 FUR CAT PASSES

JUPDATE TU 4 TIMES OLD VALUE
)GET END OF PGM ACDRESS

JSAVE IT IN PHSLO
JPLACE IN PHSLX

JINIT STACK TO LOC 4aw
$LOC 3 FOR STACK ERRORS
JFOR INTRAS

JFOR RTC INTR

JSETUP FOR TRAPS

lnnen MNSCM

21
a2
2%
44
[4-3

nbad
weo44
w@545
wes46
veda7

wPr14pn
UL
6p1062
wRus76
epadzo

LC.n4:
LC,KS5:
LC.KB:
LL.K9:

JMP 2,3
440
CLISP
LINTR
RICIN



12y MNSCM leng2 MySCM

21 I9TACKR FAULT RANDLEK a1 JLINTR « LINKER INTERWKUPT PANpLER

A2 «r550 ewB51 STKIN: L +1 A2 30570 #7541 LINTRE: PSH, 3 JSAVE AC3

23 vabdbd1 uwnenzy JSR OLMESS PSTACK FAULT MESS A3 ¢PO77 4714v) PSH, 2 tAC2

24 4¢d52 ¢PwbdoLL STKTX na 6Py vhbhapy PSH, } 1AC1

2d w553 w6377 HALT PHALT IF STACK ERROK “d vwpbr)y 61441 PSH, JACH

26 26b54 ¢M24ul JMP 0, ¢] A6 (DOPZ Y2anER Lua 4,0

A7 P58 vau211 LINKM A7 AP6RS 1vitnz MUVL ©,6,S812C JCARRY

48 ¢ed%b 4A18da LITIE TT,T1 28 ¢POA4 63077 HALT 18IT & UF Ba1?
A¥ 6PD57 vANRT4 LS,743 74 N9 yroed v61dpy PSH, 4 JPCw2+4CRY IN BIT 15
1@ wnb6w »nd777 LSYEE: LSYSE JEND UF PGM ADDRESS 1¢ wpolkb V6361@ SKPDN 11 ITTL INTR?

11 ¢Pb61 gub215 STKTX: LIXTE |<15><12»STACK FAULT! 11 veee? wnpan3 JMP el

12 12 wPble ¢no746 JSR eLYTI1

13 13 arell arvaly JMP LINTD

14 JMICRU=NOVA RTC INTERRUPT HANULER 14 ¢no12 v61477 INTA

15 und7a 41v122 RTCING IS2 RITIm 15 4#P613 1Per15 CUMX v, 8,8NR =1

16 ¢ed71 1710vn MOV 0,2 16 wPb14 ¢pdL1? J®P PFAIL

17 v@d72 91u122 182 RTITIM 1INC REAL TIME BY TwQ 17 vA615 »3gau? Lua 2, ,+2

18 ¢2d73 121pya MOV 2,0 18 ¢P616 14360l ADD 2,0,8KP

19 vnd74 vhun17? INTEN 19 29647 wn6ev2pn NIOC «

20 ¢Ab?5 gmgrye JnP ey 20 6PL2¢ K4nagl STa @,,+1

2] w621 ©64202 NIOC @ JCHANGED TO CURRENT DEVWH
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41
N2
LR
na
2%
a6
47
"8
19
1@
11
12
13
14
15
16
17
18
1%
2e
21
22

¢Po22
24T
?no24
wnoes
voe20
627
¢P63n
[ B
wne32

Yro3y
PR
w635
LY LR
nweed7

JLINTD = LINKER INTERRUPT DISMISS

LINTDS
v6160v1
111227
NagRUn
261601
¥656u1
071601
w7560l
06177
whenae

We3Nn77 PEALLS
en6e7
Pl LY
»Pa2u6
¥Pb215 PFTXTS

POP, ¥ IGET CRY+2¢PC

MUVIR @,@ JRESTORE CRY
STA 0,0

POP, ©

POP, 1

PUP, 2

PP, ¥

INTEN

JMP ®g  )GETS TO LOGICAL v

HALT

JSR #LMESS

PFTXT

JMP STRT2

JIXTE J<15»<12>»FOXNER FALL RESTART«15>¢12>»)

le@z24 MNSCLM

21
n2
a3
34
2%
26
a7
28
ag

¢n65d
w654
['L-1-1]
0vA056
we657
nwnoebe
(.11 3
on66e
663
22664
wNe6s
[ 1-1.1-]
weo67

$LSI2t=~ SIZk MEMDRY
JSET UP  PHOHX

1

w54413 LSIZE: STA 3,L8.83
(LTS JSR M$Z32
©24110 LUA 1,K76K
1074u? AND 8,1
125302 MUVS 1.1
125229 MOVZR 1,1
125220 MOVZR 1,1
0ddy34 §TA 1,PHSH]
v44111 STA 1,078§K
044132 EAR) 1,PHSHX
PLULPH] JMP LSIZR

wrarun LS,538 0
62777 LSILR:  JMP OLS5,S3

1S1ZE @ TU 32n
15 BITS PHYS PAGE 37

JAC13LAST PRYS PAGE(32K)

1SHD BE LAST BLOCK IN 32K
JIN CASE NDT 32K QR ND MAP

JRETURN



lbngs MNSCM

LY
ne
n3
24
a%5
a6
a7
ab
29
14
11
12
13

0wp67e
nee71
wPro72
uRe73
ure74
weoe7h
nao76
ane?7
wezen
wr701
vweree
bn7e3
ce7ea
we7es
a7 ¢o
weray
CLYAY]
a7l
wn712
w713
we714

n54424
120400
W3ud429
133002
825000
12vnave
vid1Ma9
a21000
122405
wavap?
(2 TLEBY
nadbeyn
w244n?
125400
125133
vAu763
hW2vdand
vn2403
w1777
waBALn
LI T

IMSZ32=-mEMORY SI1ZER 32K
1SIZES IN txk INCR EXIT ACO=HIGHESY AVAIL ADRS,

1

MSZ732: STA
suB
LDA
AuD
LDA
CuM
STA
LDA
SuB
JMP
STA
STA
Lua
INC
MOVIL®
JmP

M3252: LUA
JMpP

K1K3 1777

MI2TES

XM832: @

3,xM832

2,M32TEM

1,0,2
1,M32TE
1,1
1,1,SnC
M8232+2
D, M3I2TE
exmM§32

) SAVE

JUFOR FIRST K
11777 FUR END OF 1K
1+#CURRENT {K FIELD
1GET CELL

JCHNG BITS

}sCUM MEM EXISTS
JAND wE'LL SKIP
TLST WAS NONEXIST

IRESTURE CELL
PACLELAST {K TOP ADURESS

ISKP [F LAST CELL ®=32K
INOT DONE SIZING
JACOSHIGHEST AVAIL,

10026 MNSCM

21
a2
23
w4
as
A6
a7
28

CITAT)
4a716
¢en717
unz2n
nezel
an722
4we723
w724
wn72s
en726
wr7e7
«@/3n
wer3y
we732
we738
ne734
nr735
r736
w6737
wezan
wp7ay
wn742
¢er743
wesaq
weras
wn7 a6
w747
0R75n
wr751
wprs52
wn753
an’54
6e755
werss
wn7s7
anz76
an761
np762
P63
wer7h4

hne76n

v56447
w2n11d
w3nivd
1132ve
¥w3dnun
175v45
GLUT R
025441
124815
wnaan2
¢0h2433
1214492
151400
204767
v142v4
wRrnd24
¢202n5
wan2vd
v22130
17104
vnnayl
#20065
“24420
128424
drgaed
cabn7y
nwAuZ65
024243
nA6e7 2
¥18263
1piran
034745
v21444
intgas
AV 41?2
1n242y
w736
vA1263
ARQAVD
221344

“a5215
014520
51523
wRra242

JLRANF=SELECT A
oW]TCHES
JENTER ANY TEST
3 IF ~NODT SELECT

tHCAN

LHANPS

LERLTS

LFS1E:

LPRL2:

LPRL3:

NXTPASE®

ILRGE
LR, 42
LKr,133

PASSTS

$Ta
Lua
LDA
ALD
Loa
MOV
JMP
LDA

3,8LR,I3
2y CURPR
2,TT18L
n,2
3,3,2
3,3,SNR
LPRL2
191,3

CUM#® 1,1,SNK

Jne
JMP
INC
INC
IMP
ns2
JMP
LLaA
STA
LDA
MOV
JmpP
LDaA
LDA
AND
JMP
JSR

LPSIE

0 ILRG
Ay 0

2,2
LPRLY
PASSIN
NXTPAS
A,PASSYL
AyPASSIN
,ERTOT
f,0,82Kr
LPRLS
n,5wREG
1,LR,B4
1,#,S8ZR
LPRL3
OLMESS

PASST

LDA
JSR
182
MOV
LDA
Lua
MUV
JMP
suB
JMP

1,PASS
ePDECI
PASS
e,0
3,45
@,4,3
9,7,SZR
DT8RN
a,0
LRANP+2

LPRGO

184

LA,83

PROGRAM TO RuN
FUR NOT DELETED
NOT DELETED
ANOTHER TEST

ISTART UF TEST LINKS
JPOINT TO NEXT TEST 70 YRY
JGET TEST LINK

1SKP 1S TEST EXISTS

JSTART THRU LIST AGAIN
JGET INTR Sw

IWAITING INT OR DISABLED?
JYES TRY NEXT TEST

JSETUP FOR THIS TEST

1TRY NEXT TEST

JPRINT PASS XX IF NO ERRS
JERROR DON'T PRINT

18184

3SKP = PRINT PASS XX
JOON'T PRINT PASS XX

1DTOS RUN

ISTART THRU LIST AGAIN

«TXTE l«15»«12>PASS !
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a1
ae
a3
24
a5
e
a7
ne
[
1o
11
12
13
14
15
16
17
18
19
20
21
2z
23
24
25
26
27
28
2%
30
31
32
33
34

w771
0772
we779
wpl74
aA0775
owe776
wn/77
wivee
vlvny
winnpz
vwiued
vlvPa
cludd
21u0d
wlee?
vigin
e1etl
ninte
LRCAR]
vwivla
¢1e1d
wielo
21017
viney
#1021
11422
wived
w1024
n1025
wiev26
w1027
0103

JOTOS RUN= CHECK FOR CAT/KITTEN AND 1F AUTU=RUN

020126 OTSRN?
1#10ud
cPual16
w2139
171904
200413
v21402
181005
(4L 344
04126
r254n4
033423
146400
135000
w6277
nrb4anv
(34745 AUTUKE
2214¢0n
101045
w744
#2413
101004
VrA4RD
n15403
aru737
¢61077 DTOSR:
121843
v354u4d
41776
vplaen
¢P1375 K13/75:2
“PP576 D18, I

LUA W, KATSW
MOV @,2,S2ZR
JMP AUTUK
LUA @,ExTOT
MUV 2,@,8ZR
JMP AUTUK
LA @,2,3
MUV @,0,SNR
JMP AULTOUK
STA 9,KATSW
LLa §,4,3
LDA 2,K1378
SuB 2,1

MOV 1,3
INTUS

JSR @,3

Lua 3,45
LOA 0,0,3
MUV @,0,SNK
JMP NXTPAS
LDA @,ERTOT
MOV @,0,8ZR
JmP DTOSR
NS 3,3

JMP NXTPAS
I,RST

LDA ©,3,3
LUA 3,4,3
STA 2,=2,3
JMP 3,3
1375

LINTR

PCAT/KITTEN ALREADY STARTED?
ISKIP 15 NOT STARTED
JDON'T START CAT IF ANY ERRORS

JCHECK IF WITH CAT/KITTEN
JSKP [S CAT/KITTEN LOADED

PSET SwITCH

JLET DTOS STARTING ADUR,
JFORM CAT/KITTEN STARTING ADDR,

JSTART CAT/KITTEN

PAUTO RUN?Z
JSKIP IS AUTO=RUN

JRETURN TOD DTUS If ERRORS

JGET DTOS KRETURN ADDR

JRETURN TO DTDS

o028 MNSLM

21
Az
23
24
2%
26
a7
a8
Ay
10
11
12
13
i1d
15
16

#1631
01632
01933
p1934
01035
71236
n16d7
si1ode
oivd}
3T LY
dtadd
21véda
vivad

AL

JILLEGAL SUPERVISUR CALL TYPEOQUT

Wwaee73 I1CALL:
weln4d
vw24467
ve6e73
w240461
02446y
2324618
142814
LI}
236417
ueLape
vn5215 I1CALTS
144411

!
en1205 IUV,R3

JSR O MESS
ICALT

LDA 1,C0,LA
JSR eLPOCT
LUA @,Cu.80
LDA 1,CU.S1
LbA 2,C0,82
JSR SERROI
JMP L, #1

LDA 3,0I0V,.R
JMP 7,3

JTXTE (<15»<12>

PTEXT

JTYPE PRM AC'S ETC

TRETURN

ILLEGAL SUPER CALL AT (

EXC,3



L0029 MNSCM lvadn MNSCM

21 JCALL DISPATCH KOUTINE 41 411P7 ¢A7472 ChH,.EXS JSR #PDECI,3 JCALL JSR
72 71662 0an434 COISP; STA 2,C0.50 22 21110 ¢24p?2 IMpP o*2

A3 41168 v444834 STA 1,C0,.81 A3 21111 nyndal 1582 CD.LA 1T0 GET PAST MESSAGE ADDR,
n4 W1v64 050434 STa 2,C0,82 A4 p1112 212041¢ 152 CDel A INORMAL +1 RETURN
Ab wiuvbd 054434 STa 3,008 A5 Wl11d 344y LOA 3,CL.83

A6 a106b VRBAYS JSR eCD,KY 1CK FOR SwPAK REQUESTS 96 21114 064177 INTEN

47 #1067 ¢36766 LDA 3,0T1PLOC ILET PC A7 1115 «7edud Jmp eCD,LaA

A8 01u70n vw21402 CUGLCE LUA 2,p,3 JGET CALL (] VHBUVE JMP RETURNS TO USEK

49 w1471 ¢544481 STA 3,CDLA ISV LGICL ADRS 29 V1110 ov?peuy CD,S0: @

10 INOw DETEKMINE IF IT IS A VALID CALL 1¢ v1117 wagenn CL,S18 @

11 01072 "3nay2 Lua 2,CALLS 1START OF CALLS 11 2112¢ ¢ndPva CH,S23 @

12 V1473 142433 SUBZ#H 2,%,SNC JMUST BEs> 12 61121 920024 C0O,53% ©

13 wluZ?74 ¢nar3s JIMP ICALL JILLEGAL CALL? 13 21122 20¢PvR® CliJLAS v

14 w1075 24489 Lba 1,CALLE JLAST VALID CALL 14 ¢1120 v21502 CL,KY3 CKKEY

15 viu76 122032 ADCZ# 1,”,82C IMUST B =< 15 CuliS: LCALL POECI

16 43077 vRu?32 JMP ICALL PINVALID CALL? 16 CALLES LUALL 1.wWRBK

17 21190 142640 SUBUR 2,4 JICREATE CALL ADKS

18 oti21 115220 MOVZR 3,3 IMOV 4 R

19 w1102 175228 MOVZR 3,3

20 2118 175220 MOVZR 3,3 F(AC3)mCALLS

21 vil1ma y2né)2 LLa ”,C0,S7

22 41105 ¢24412 LDa 1,C0.81

23 011e¢6 230412 Loa 2,CL,52



lupst MNSCH ©RA32 MNSCM

21 JEXCTS-EXECUTE TEST SELECTED LE} FLOMAP=LOAD MAP ENTRY TABLES AND ADJUST SCRLO/MI
22 JCONTROL MEMORY TEST LIMITS 02 JFOR THIS TEST PASS
23 l 23 ]
84 01126 ©v54457 EXCTSt STA 3,EXC,D M4 21211 54416 LOMAPI  STA 3,LD0.S5)
2% ©1127 Q20457 LDA A,K33 IMAX USEABLE SEGMENT a5 w1212 vasayy JMP LD NM JOON'T USE MAP
26 01132 14117 DSZ SEGMT JSEGMT SIZE=1

a7 n1131 efgdol IMP el

28 V1132 v24117 LLA 1,8EGHMT JMAX SEGMENT FOR THIS TEST

49 213133 1224383 SUBZ# 1,m,SNC JSKP IF SEGMT <= 33

10 21134 105000 MOV #,1 JusSE 33

11 w1135 v44453 STA 1,EX,S56 ISAVE IT

12 11136 022133 L0A 2,PHSLO

13 61137 ¢4n135 ExC.L3  STA @,7STLO JSETUP LD LIMIT OF TEST

14 wilae 1p79en AGD 2,1 JADD SEGMT TO LO LIMIT

15 41141 e30134 LUA 2,PHSHI JEND OF TESTABLE AREA

16 w1142 132433 SUBZ¥ 1,2,SNC JSKP IS WITHIN HI LIMIT

17 21143 0A04Ld JMP 43

18 21144 244136 STA 1,TSTHI PSETUP HI LIMIT OF TEST

19 ©1145 vRR4av2 JNP L e2

2¢ 21146 050136 STA 2,TSTHI JUSE PHSH] IF TSTLO+SEGMT>PHSHI

21 JCHECK THAT DTOS~1K I8 NOT USED IN TESTING

22 01147 ¢3vese LDA 2,EGGS JCHECK IF AUTO LOAD

23 v115¢ 151004 MoV 2,2,S81R JSKIP IS NOT AUTO

24 01151 vavand JMP PROTS

25 41152 23um62 LUA 2,EGGS+2 JCAT/KITTEN LOADED?

26 21158 151245 MOV 2,2,5MNR 1SKP 1§ YES

27 71154 wanezn JMP EXC,J IND NEED TO PROTECT DTOS

28 1155 @3vlit PRDTSI LDA 2,07S1K JGET DTOS=1K ®ORD

29 #1156 112433 SUBZ#& 8,2,SNC JTSTLO <3 DTS1K?

30 21157 2pe4ald JMP EXC,.J JLIMITS OK, CONTINUE i
31 w1160 ©24136 LUA 1,TSTHI

32 #1161 132032 ADC.W 1,2,82C JTSTHI s> DTOS=1K

33 01162 ¢no412 JMP EXC,.J JLINITS OK ;
34 211638 112414 SuB# 8,2,S5In JTSTLO = DTOS=1K?

35 21164 ve0o4vd JMP EXC,C [}

36 01165 132415 SuBs 1,2,S5NR JYSTHI = TSTLO ® DTOSe1K ?

37 w1166 “pnard JmP EXC.R JTSTLOATSTHI®DTSIK,DON'T USE IT

38 v116/ 14135 1S2 TSTLO JINC TSTLO TO DTOS,1K+1

39 2117v s0Pvapa JuP EXC.J JLIMITS NOW OK

40 ¥1171 120@80 EXC.C: ADC 1,1

41 v117¢ 133000 ADD 1,2 IDTS1K=1

42 21173 ¢50138 STA 2,TSTHI JFIX TSTHI TO DTS1Km)

43 JSET UP SCRLO/HI LIMITS AND MAP IF IY IS YO BE USED

44 01174 ©#Padats EXC,J8 JSR LDMAP PLOAD MAP AND ADJUST SCRLO/HI

45

46 JLIMITS ALL SET UP NOw EXECUTE THIS PASS UF TEST

47 w1175 £A6412 JSR OILSTR 1STARY TESTING

48 INOW SEE IF ALL TESTING AREA USED

49 1176 20136 EXC,R: LDA @,TSTHI

S5p w1177 ¢24134 LbA 1,PHSHI

51 vi120n 1P6M3Y ADCZM #,1,8NC JDONE ALL?

52 91201 ¢r2avs JMP @EXC,3 JYEP RETURN

53 01202 171400 INC 0,0 INOT YEY

54 w12r3 024405 LUA 1,EX,56 1GET SEGMT SIZE

55 wiz2nd pAR73d JMP EXC.L JCONTINUE TESTING

56 1205 ¢RA¢we EXC.33 @

57 1206 v@UN33 K333 33

88 ©1207 201352 ILSTRI LSTRP
59 #1210 emoneld EX,SG3 @
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Al
e
13
a4
25
26
a7
28
19
10
11
12
13
14
15
16
17

wieys
w1214
01210
21216
w217
wl22v
wie2y
w1222
w1223
vl224
wi22d
v12206

v1ee7

pMAP DOESN'T EXIST SO SIMPLY SET SCRLO/HI LIMITS

P10 TSTLO/MI

¥
w2135 LD,NM3
1713uR
jns12e
wa137
w2¢136
1Mldun
1P13vy
123120
126090
123000
Ad4d14e
Crz240)

CAUNPYY LD ,333

LLUA ©#,TS8TLD
MOVS ¥,u
ADDZL 02,0
S14 @,SCRLN
LLDA A,TSTAI
INC @,9
MOVS ¥,
AUDZL O,
AOC 1,1

AUD 1,0

STA #,SCRAT
JMP 6LD,53

4

ITSTLO w 10424 = SCRLO

1=y ALCO
P (TSTHI*10824)=15SCRHI
IRETURN LIMITS SET

ler3a MNSC™

ay
ne
@3
Ad
25
ad
27
a8
AY
1o
11
12
13
14
15
16
17
18
19
2¢
21
22
23
24
25
26
27
26
29
3e

vi2du
21231
v1232
#1233
w1234
n123bH
©1236
w1237
a124y
ny24]
vi2de
r1249
v1244
w1245
ni2dn
wi2a/
01250
41251
01252
01253
01254
ni2s5y
¥1256
h1257
w126y
w126}y
w1262

n5H4436
1r24¢in
¢4va27
{2618
A34425
166415
ALY Y
c2d104
117¢pe
v3lapn
1224v2
¢4137¢€
vd1377
w3444
v24)106
166232
nnand
026411
12414
1720 dn
val1dvl
wivded
1nired
pRA754
vPedun
COARBR
vRY23”

JTINTT=TEST INITIALLZE
3SEUUENCE THRUUGH THE INITIALIZE ADURESSES
1FOK EACH TEST LOADED ALONG WITH LINKER

TINIT:

TINIPS

XTINIZ
NPROGE
TINTLS

STA
SuB
STa
LA
LDA
SuBw
JmP
Loa
AUD
Loa
SuB
STA
STA
LDA
LDa
ADCZ#
JMP
LDA
CoMe
AnC
STA
182
MOV
JmMP
2

[}
LAUTO

3,XTINI

"0 JSTART WwITH PGM # @
#,NPRQG JPROG TO INIT
1,0LPGMK

3,NPRCG INEXT PROG TO INIT
3,1,8NR ISKP IS NOT DONE ALL
OXTINI PEXIT ALL PROGS INITED
?,TT8L

8,3

2,0,3 )GE> INIT ADRS

2,0

Pyw2,2 [IPASS CNTR

M,=1,2 JERR CNTR

3¢ NPROG jCHECK

1,Ka

3,1,8ZC 71F PROGRM IS s> AC}
TINIP INOT YET

1,0TINTL JCHECK AUTO FLG
1,1,SZR JSKP IS NOT AUTO START
@,0 1=1 IF AUTOSTART

n,1,2 JNALIT Sw

NPROG ISTEP TO NXT PROG

e,e

TINIT¢3 PAND DO AGN

JPOINT TO AUTG FLG
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[ JSET FRUGKRAM START/ENU ADDRESSES A1 JLSIRP=START PRUGKAM

A2 w1263 440113 LPRGO: STA @,CURPR JCURRENT PROG # 32 JENTER TEST SELECTED AT ITS EXECUTION ENTRY POINT
A3 01264 wv3uvivd LDA 2,TTBL JLAST LINKR ZLOC»} @3 w1352 v54413 L STkP: STA 3,L,.S$83
B4 Q1265 113040 ADD 2,2 JA28PNTR TO PARAM ADRS A4 N1355 1M2dyn SUB #,®

A5 41266 KIHAWR LLA 3,0,2 A5 1354 vavi12! STA 2,1TRER
A6 w1267 wS4114 STA 3,PS5TRY }START ADDRES OF PRG 26 V1355 w22114 LUA 2,PSTRT
A7 B127¢ 63i1nel LLA 2,1,2 IGET START OF NXT PGM A7 w1356 pavdle STA 2,L9,11
28 a1271 151825 MUV 2,2,SNR )u@ IS LAST TeST #8 01357 111002 MOV ®,2

39 01272 w3uéy? LUA 2,Lw.KS JAND wE USE NMAX 79 1136¢ 1264¢n SuB 1,1

10 61273 054112 STA 2,PLNDA 14 91361 245375 STA 1,=3,2 JCLR ERR=CTR FOR THIS PASS
11 #1274 014112 DSZ PENDA IREAL END OF THMIS PGM 11 V1362 ©n2dvd JMP eL.S,.I1
12 ¥1275 231422 LLA 2,2,3 1GET SEGMENT SIZE FOR TEST 12 JLRETP=RETUKRN FROM YEST PROG CALL
13 81276 v52117 STA 2,SEGHT 1SAVE 1T 13 @1363 464177 LRETP: INTEN JALLOW INTR NOW
14 0127/ an2del JMP OLR,88 14 w1364 4R24u} JMP @ ,S83
15 »130¢ vAVALy LR,5331 ¢ 15 w1365 2eunon L,S53% @

16 V1371 PAe56A Lw,K9: LSYEE 16 p1366 4nvrna LS, I11 @

17 JSEIML~SET MEMORY LIMITS 1F Swasl

14 61002 054433 SETML: SIA 3,SETS3 )SAVE RETURN ADDZKESS

19 21303 v20i29 LUA 2,8%RG? PGET MEM LIMIT FLOG

2¢ V1304 126620 SUBZR 1,1

21 01305 1234315 AND# 1,0,5NR 1S BIT @ SET?

22 01376 Jnedgd JMP SETMXeY INOPE, EXIT

23 wi1d®7 1m1120 MOVZL @,n

24 9131v 1Pg22¢ MUVLR 2,0 JCLR BIT o

25 #1311 vdel2n STA 2,5%RG62 $CLR MEM LMT FLOG

26 ©¥1312 460277 INTDS

27 21313 oM6A71 GTPHSE JSK GLMESS

28 ©1314 wa25s7 TxT,.2 JTEXYT FOR PHSLO,PHSHI

29 V1915 anaa2 JSR TTIN JINPUT FRUM OPEKATOR

30 w1316 w313t LA 2,PRSLX JGET LOw PHYSICAL ADOR,

31 w1317 112m32 AUCZ# @,2,52C JPHSLOS>PRSLX?

32 21326 vee?73 JMP GTPHS $NO, TRY AGAIN

33 91321 »42133 STA 8,PHSLO JPLACE INPUT IN PHSLO

34 @1322 vpadld JSR TTIN JINPUT FRUM OPERATOR

35 v1323 »30132 LOA 2,PHSHX JGET HIGH PHYSICAL AODR,

36 ¢1324 112433 SUBZ¥ ©,2,8nC JPHSLO<CSPHSHX?

37 w1325 vwmy706 JMP GTPRS IND, TRY AGAIN

38 ¢1320 V44134 STA 2,PHSHI INEw PHSHI LIMITS

39 p1327 v24133 LUA 1,PHSLO JGET PHSLG LIMIT

4 2133v 122423 SUBZ 1,0,5NC 1S PHSHI>PHILO ?

41 ©¥1331 oen762 JMP GTPHS INOPE, TRY AGAIN

42 1332 4p6@74 SETMX: JSR @PCRLF JCRLF

43 01333 w6177 INTEN

44 91334 n2de) JMP @SETS3 JRETURN

45 01335 oneMo@ SETS3E o

40 JINPUT HANDLER FPOUR MEMOKRY LIMITS

47 ©v1336 ¢54411 TTIN: STA 3,7r183

48 01337 veb4it JSR €77,DE

49 1340 P40 JMP PRTG JERROR IN INPUT

Sy wloal t21pme MOV 1,0

51 41342 yr24u5 JuP #TTISY JRETURN

52

53 w1343 ¥2udu3 PrTG? LDA @#,Q8T

54 41344 c004avs JSR #LCHAR

55 01345 ¢pa772 JMP TTIN®1 1TRY AGAIN

56 41346 @A4r77 QST: 277 [

57 01347 2Ae¢ag? T1I83: 2

$§ ¢135¢ 21735 TY,0Es TID?

59 1351 @m1671 LCHAR: CHC2Y
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a4
32
a3
24
ab
26
a7
28
2y
1e
11
12
13
14
15

wlo67
n1374
1371
w1372
©1373
v1374
81375
n31374
01377
ni4ey
a1401
1402
vided
ri4e4
niaed
w1426
1407
vitdle
¢1411
w1412
V141
01414
widl1d
©ia16
w3417
v142¢
¥1421

484466
¢32114
¢11376
12100
vw2u124
173123
naadla
w5375
125004
oAvaly
bvRon7 4
n2viia
181442
1714u0
lniden
ANGRATS
“non7 |
¢?”1475
wa2alde
12652¢
197495
279435
101229
141122
ndalen
172440
n4ndsy

IEND OF TEST PASS,

INEED TO BE REPORYED

LSTATS
PRSTATS

PRSQ1:

STA 3,LST.3
LDA 2,PSTRT
152 «2,2
AQV 2,0

LUA #,SWRG2
ADDZL @,7,SNnC
JMP PrS@1
LUA 1,=3,2
MOV 1,1,SZR
JMP PkSi1
JSR @PCRLF
LuA @,PSTRT
INC #,@

INC @,0

INCG @,0

JSR BERRTX
JSR BLMESS
PASTX

LUA #,SwRG2
SURZL 1,1
AND @, 1, SNR
JMP LSXIT
MUVZR 8,0
MOVZL B0
STA @,SWRG2
Sy @,@

STA #,PR,SV

SEE IF ANY EXTRANEQUS ERRORS

1PTR, TO XX,0¢

1+¢4 RUN CTR THIS TEST

JCHECK SWREG2

18IV 1 = 172

INOPE

JGET ERROx CNTR FOR THIS TEST AND PASS
JSKP = PRINT PASSED,NO ERRORS

JOON'T PRINT PASSED

JPRINT (EST TITLE

TADDRESS OF PASS MSG
1=BIT 15 IS TYPE ALL STATS

1811 15 On?
INOBODY'S INTERESTED
JOON'T PRINT TWICE

JSTART wliH @

1pu38 MNSCM

a1
22
n3
24
LE}
2o
a7
28
9
16
11
12
13
14
15
16
17
186
19
2
21
22
23
24

n1422
0142y
1424
@142s
#1426
01427
21434
“143)
01432
@®1433
1434
01435
n143n
#1437
a144y
144y
©v1442
1443
#1444
01445
bid4b
viaay
0145y
0145}
n1452
“«145%
w1484
n1455
1450
w147>

Qo7
701456
VELLYE
w24427
V14426
434iuvd
137a¢¢
¢3140n
1510¢5
aAnH4y 6
621376
191vud
wearo’?
wroMK72
¥25376
énee7e
¥25377
[xd-r'24d
¥25375
125704
vabe7a
wAeR74
Unazss
w1113
1914w
20n2422
A2pQev
0edApe
005215
v50242

IPRINT PASScS AND ERROR COUNTS BY INDIVIDUAL TEST

PrSTL:

LEXITE

Ph,SV1
LET,33
STHDR:
PaSTX:

¢

JSR @LMESS

STHULR

JSR SPCRLF

LUA 1,PK, 8V

ISZ PR,SY JSTEP IT 10 NEXT

LDA 3,TTBL JPOINTS YO TESY o

ADD 1,3 INOW TO CURRENT TEST
LA 2,0,3 JGET UXX,8@%" ADRS

MOV 2,2,SNR 132 IS TYPED ALL

JMP LSXIT JRETURN FROM WHENCE
LLA P,=2,2 JTLET PASS CTR

MOV 7,8, SNR ISn? IF TEST EXECUTED
JImP PRSTL JTEST NEVER ENTERED

JSR er20CT JTYPE TESTH

LDA 1,=2,2 JGET # PASSES

JSR epPOEC] 1PRINT IT

LOA 1,=8,2 IGET ACCUMULATED ERRSY
JSR ePIECI JPRINT # ERRS THIS TEST
LUA 1,»38,2 IGET ERRS FOR THIS PASS
MOV t,1,8ZR )=@ DON'T PRINT

JSR ePDECI JPRINT ERRS FQOR THIS PASS
JSR SPCRLF

JMP PRSTL

ISZ CURPR PINC CUR PGM POINTR

MOV P, 1DELETE SKIP

JMP 83T, JRETURN

a !SAVE AC3

«TXTE |«152<12»T8TH<11>PASSES<11>ACERRS<11>PSERRS |
«TXTE | PASSED<15><12>|
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i
“e
23
aa
a%
A
a7
28
29
1¢
11
12
13
14
15

vide2
01523
81504
21525
01506
v15n7
?1516
a1511
01512
©v1513
e1514
01515
0i1d1b
wid17
9152¢
01521
01522
21523
vida4a
©»1525
nio2e
w1527
2153
21531
01532
81539
01534
#1535
v1536
01537
¥1542
01541
01542
21543
©v1544
21545
21540
w1347

w1554
w1551
219552
01553
w1554
013555
P15%6
v1557
w156y
2156}
81562
¥1963
¥1564
a1360
#1560
01567
e157¢
vid71!

JCHECK FOR TT[ INPUTTED

¢5444® CKKEY?
020125
11123
WN2435
121229
240125
©A6 4383
161400
vdatae
024431
122425
vev4aL?
1e14es
ELUESRY
¥241ub
122425
LYY
424424
136414
2eva1d
126529
20406
224415 WAS,P1
000404
126620 waS,T3
aradn2
024412 wAS,03
147414 XOR,T¢
132401
139000
eSag2e
"n2401 CK,3A8
0enove CK,83:
P16 KEYING
eatz2l CKR, KLt
“ab@¥ CK, K21
424920 CK, K32
aAnge2y Cr,231

STA 3,CK,83
LUA P,LASTI
MOVIL 0,0,S8NC
JMP #CK,S83
MUVZIR ¢,@
STA B,LASTI
JSk OKEYIN
MOV 3,0

LUA 2,8WRG2
LDa 1,CK XY
SuBL 1,0,5NK
JMP wAS,Q
INC @,0,8NR
JMP WAS,P
LOA 1,K4
SUBZ 1,9,5NR
JMP WAS,T
LDA 1,CK,23
SUB# 1,3,SIK
JMP CK,3A
SuBZL 1,1
JMP XOR,T
LDA 1,CK.K2
JMP XOR,T
SUBZR 1,1
JMP XOR,T
LDA 1,CK,K3
AND® 2,1,SZK
SuB 1,2,8KP
ALD 1,2

STA 2,5nRG2
JMP OCK,S3

INPT
121
1614
182
23

JITY INTEKRUPT WANOLER

v6v61e TT,TIt
024416
1234u0
24128
125123
s0aan?
w2442
106415
erad12
w2440
106415
enude?
103240 TT DIt
vési2s
301490
AM0177 TT1773
0vpnd TT,041
0ANp22 TT 228

NIAC @, TTI
LUA 1,TT177
AND 1,0

LDA 1,LASTI
MUVZL 1,1,SNC
JmP T1,01
LOA 1,TT,04
SuB® ©,1,SNR
JMP TT,P?
Lba 1,T7,22
SUB#H ©,1,5NK
JMP T1,P?
ADDUR 2,2
STA M,LASTI
JMP 2,3

177

]

22

CHARACTERS
1TTI REQUEST?
JNOPE!

JCLR FLAG
PYEP GO TO KEY IN SERVICE

JCURRENT CONTENTS OF SWRGZ
1e121

JCHECK FOR A "Q¥

JIT WAS A "@"

JCHECK IT FOR A "P"
JFOUND A "P®

JCHECK IF IT WAS A "T"
JIT WAS

9823, CONTROL 8

JSKP IS CONTROL S

11T waS

p=181

)uiB82
1XOR ACY1 WITH AC2

JPUT NEW BIT IN SwRG2

JADDRESS OF TTYINTR PACKAGE

JCHECK IF LAST INTA SERVICED

ISKP ® NOT SERVICED

JWAS SERVICED,DISMISS INTR
JCHECK FOR (C)D

1SKP I8 NOY (C)D

JLT WAS GO TO TTI SERVICE
JCHECK FOR (CIR

)SKP = NOT (C)R

JPLACE IN LASTI WITw BIT ¥ SETs{

PA43 MNSCM

(2}
ag
3
24
ad

81572
1573
w1574
#1575
vid78

v4r125 YT,P?3
v54403
206747
402401
wagev® TT,833

STA
STA
JSR
JMP
2

Q,LASTI
3,TT,83
OKEYIN
eT7,83

1SERVICE TT] REQUEST
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a1
a2
ay
24
'L
a2
a7
LX)
29
1v
11
12
13
14
15
16
17
14
19
26
21
22
29
24
25
20
27
28
29
3p
31
32
33
34
b
36
37
38
39
4p
4
a2
43
44
a5
46
47
48

@in77
v16P4
vionl
uisn2
2iord
wieva
wibed
¥1600
g16e7
“1614
w161}
uiol12
610618
41614
winys
41016
alb1?
¢1629
w62l
¢1622
#1623
vio24
81625
01620
8162/
w1632
¢1631
¥1632
w1633
01034
01635

654524
644466
“5naes
@14521
4314¢0
¢24464
21nee
125112
1237¢1
1234¢
151420
124p¢@
024456
wANT 7
waRdu2
er4453
w4447
#3cda47
463511
wea77?
171ean
?60211
Ung4ar6
102441
22563
©50a37
n30565
PrNEN4
vw54434
0dsbr2
1n24vn

PFILENAMESTTYIOQ

JTELETYPE NUN INTERRUPT PACKAGE

JAC1,AC2 SaVED

JUMES?" PRINTS ASCII MESSAGES AS SPECIFIED BY ASSEMBLER
PUCLF?" PRINTS A CARRJAGE RETURN

T'PUC?" PRINYS C(1) IN UCTAL

FUZ0C?" PRINTS C(1) IN UCTAL, LEAUING ZERUOS SUPFRESSED
PUPLE?" PRINTS C(1) IN DECIMAL, LEADING ZEROS SUPPRESSED,
JTHE ABOVE THREE ARE FOLLOWED BY A TA® UNLESS LOCATION PTB? IS
VALTERED IN WHICH CASE CONTENTS OF PTd? wILL BE PRINTED AFTER
FIHE NUMBER,

J"TIO0?" ACCEPTS 0OCTAL, AND

PUTID?" ACCEPTS DECIMAL SINGLE PRECISION SIGNED INTEGERS
TINTO AC1 FROM THE TTI, LEADING WNULLS, TABS,

JAND SPACES ARE IGNORED, A {b BIT UNSIGNED INTEGER IS
JFORMED, THEN NEGATED IF A MINUS SIGN IS TYFED,

JEXIT AT CALLe! IF INPUT ERKOK wITH ACB3HAD CHARACTER.

? (NOT A LEGAL UIGIT OR TERMINATING CHARACTER)

JEXIT AT CALL#2 UPUN TERMINATING CHARACTEwR

3 WITH ACysu, @, 49, 12, 55

7 FUR NULL, TAB, SPACE, CARRIAGE RETURN, COMMA

FTHE ABOVE walT FUR TTO DOMNE, THEN CLEAR TTU,.

JUCHC2T" PRINTS ASCII CHARACTOR IN C(BIRS C(@)L MUST BE e,
1EX1TS CALL +2 IF C(@)RwA] SIMULATES TAB

P"TYP2?" PRINTS C(0)R, EXITS AV CALL#1, REPLACE "TYP?" WITH
JINTERRUPT 1YP? IF DESIKED,

PUTPS?" PRINTS A SPACE AND EXITS AT CALL+1 WITH ACO = 4@

MES?Y STA 3,MES?R JTPRINT A TEXT MESSAGE
STA 1,PAC?1
S14 2,PaC?2
18z MES?R
LuA 2,8,3 J1C(2) PJINTS TO MESSAGE
Loa 1,P37727 JA 8 BIT MASK
Lua P,0,2 $1C(2)8DATA wWORD
MOVL# 1,1,82C
ANDS 1,0,S5KP
AND 1,0,SKP 1C(A)=DATA CHARACIOR RIGHY
INC 2,2 PINC TO NEXT WORD
com 1,1 1FLIP MASK
JSR CHC?2T JPRINT
JmP MES?2+0 FANUTHER
JMP o2
PLS2T: JSR eneeT
PEX?T: LuA 1,PAC?Y
Loa 2,PAC?2
SkPBZ 70
JMP =1
MOV e,
NIOC TT0
Jmp OMES P JLAST
20c?s SuR 2,8,SKP
POC?t LOA a,PC6TQ
STa 2,PAC22
Lua 2,0CT74A8 SPRINT C(1) IN OCTAL
JMP otd
PLE?Z: STA 2,PAC?2
Lua 2,0DEC?TH JPRINT C(1) IN DECIMAL

SuB 2,0

0na2 MaSLM

24
LY
n3
24
a5
20
237
as
29
10
11
12
13
14
15
16
17
18
19

V1636
w1637
n16dn
viod}l
w164
Mpdd
"1644
10645
élod6
[2K-2.04
1659
wibsy
1652
01053
1654
v1o0b55
viobe
©1657
vwibody
Y1661
01662
w1669
“1664

[RY-1-1-]
716606
N1667
winZy
01671
w167¢
Vw1673
%1674
w1675

41076
61677
vi70u
al7ey
vw17¢ge
a7es
g1704
a17es

ul760
wyrn7

wi71e
w1711
niz712
w1713
41714
01715
w1716

wizy7
01724
©v1721
1722
w1728
e1724

54465
waaaz7
04vd25
w54491
wPAAYY
A1a277
wead74
151265
(4241}
V34416
1u24yn
146452
0nnansd
1464¢¢@
“34536
1P144v
w773
151235
¢34532
vw544ua
163004
1uP44p6
0Pe756

42V R0A
Bl hardd
ARAANA
w377
v54431
121315
v21441
©¥34425
116415

2Ppd4p3
wn4b4a
vwR2422
6nas3s
w2v416
v34414
163404
whn774

#4nd12
un2agy

54413
Ma4755
w50755
venrssa
¢P4755
22¢515
Can?an

LT v
PP P Ll
woraA}y
aneean
ARQAQR
“edn6

DEC?0C:

NEJ?TS

DEZ7?P:

28112P:
PALZY:
PALZ2:
P3re7:
CHEZT:

CHA231

CLF21

PCr2:
CHR3IZ
PCI2t
CHE?T
MESZR
TiCz?:

o on 00 we

Sra
STa
8Ta
814

152
Lua
MUV
JMP
LuA
SuB
SuBOW
JMP
Sus
LDaA
InC
ImP
MOVIRH
Lba
STA
aun
JSR
JmP

377
STA
MOVS#
Jmp
LUA
Sub#

JMP
JSR
JMP
JSR
Lua
LDA

- AND

Jup

§Ta
JrP

STaA
STA
§TA
LuaA
JSR
Lua
JMP

Lua

3,MESTR
1,PAC?1
A, 25U7P
2s,.%1

33
2,PT18%
2,245NR
PLE?T
3,28U2P
2,0
2,1,81¢C
DECTP
2,1
3,PCH20
0,e
DEO?T
2,2,8NR
3,PC670
3,2SU7P
3,¢,8IR
CHC?TY
0EC?0C

3,CHR?T
n,7,SNR
1,3

3,PC1?21
”,3,8NR

CHA?3
TYP?
OCHR2T
TPS?
@,CHR2Z
3,PC7?
3,7,82ZR
CHAZ3

?,CHR2Z
OCHRT

3,MESTR
1,PAC?)
2,PaAC?2
2,PC175
CHC?T

6,PC122
PLS?T

n,PC122

JBOTH ENTRYS PRINT NUMBER
JTHEN TAB TO NEXT POSITION
JA"LDA 2,TABLE" INSTRUCTION
1IF TABLE ENTRYs@

JEXIT wiTh A SPACE/TAB
JLEROS SUPPRESS STUF

J1FORM THE DIGIT

1C(Q)=DIGIT
IMAKE ASCII
JPRINT

SJGET NEXT DIGILT

TPRINT C{@) RIGHT
JRETURN #2 IF NULL

JAC3 = 11}

JSKIP IF A TAB IS NOT TO
1BE SIMULATED

IPRINT IT

JEXIT

IPRINT A SPACE

JACS = 7

JSIMULATE A TABE WITH 1
1TO 7 SPACES

JSAVE RETURN

JPRINT CARRIAGE AND LF
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31 w1725 aumadi2 JSR TYP? 21 02417 194006 1uounre

a2 w1720 416775 TIX?3 182 MES?R N2 v2u2n v10aPp? teQua

23 1727 ¢24737 TIR?3 LoA 1,)PAC?Y 23 22021 rivae 10an

24 21734 34735 LOA 3,ZSU?P P4 12422 VA10n C1A2088  1ed

25 w1731 175102 MOVL 3,3,52C 25 2423 wvevele 10

26 91732 1244v0 NEG 1,1 06 w2424 ©BAARPKY 1

®7 w1733 ¢RBb6S JMP PEX2Te{ A7 2625 wovBu? [

28 A8 02026 032565 DEC?TBI LUA 2),%1¢,=0EC?0C

29 #1734 122121 Ti0 ADCZL V0, SKP JUCTAL ENTRY ny gewri2 ,KkDxXx 1@

10 #1735 102440 11071 SuBu 2,0 JDECIMAL ENTRY 10 M2w27 v23420 10nee

11 ¥3730 »54765 STA 3,MESTR 11 2630 vRL1759 1000

12 »w1737 05273¢ STA 2,PAC?2 JAC2 IS SaVED 12 02031 vAni4a4 1pe

13 01742 wdn472 Loa 2,PC1722 13 P2e32 2Rvel2 PC1722; 14

14 w1741 113040 ADD 2,2 14 02033 #0902y 1

15 w1742 102440 SuUBO ?,0 15 02034 GWpre? 2

16 21743 nan722 STA @,ZSU?P JMINUS SIGN AND LEADING SPACES 16 ¢04012 ,rDX 8

17 IFLAG 17

18 01744 034721 TIS? LDA 3,2Z5uU?P 18 22035 neeR1l PTRT? 11

19 ¢1745 175004 MUV 3,3,SLR 19

20 1746 ¢RuU76@ JMP TIX? 20 0243b V214755 TPS?1 LOA ®,PC4a0 JIPREPARE TO PRINT A SPACE
21 W1747 »54717 Tiw?s STA 3,PAC?Y 21 02037 ©5443) TYPZ: STA 3,TYPZ?R ITYPE THE RIGHT BYTE OF AC@

22 11750 «63649 SKPUN T71 22 ?204p 34426 Lua 3, INT? JIF IT 18 HERE DUE TO SWITCH
23 217531 »eavr’7 JMP =1 23 JSETTING ROUTINE THEN THE TYPE
24 1752 191027 MOV a,n 24 JUUTS TO THE TTY WILL BE ENABLED
25 81753 uv62612 DIAC P, 771 25 v2pal 175¢04 MOV 3,3,8IR

26 21754 ©04715 JSR cHC?2T 26 02042 34065 LA 3,SWREG JREAD THE SWITCHES

27 81755 »34436 LDA 3,PC470 27 02043 177107 ADDL 3,3 JSHIFT AC3 BY 2 PLACES
28 11756 116414 Sus# 8,3,84R 28 p204aq 175112 MOVL# 3,3,8iC )SKIP IF TYPEOQUTS ARE NOT
29 41757 121015 MOV# m,2,SNR 29 ) SUPPRESSED

32 0w176¢ vPr764 JmP TIS? JSPACE, TaB, OR NULL 30 P2v4d vrpdad JMP PLP?T

31 01761 024434 Lua 1,TINZ2 31 n2046 u63511 TPT?Y: SKPBZ T70

32 41762 126015 AuCs @,1,SNR 1COMMA 32 v2vd? wpa?777 Jnp o1

33 01768 220743 JMP TiX? JUR 33 ©v2¢59 101020 MoV 0,

34 91764 170424 SuBz 0,1,82R IMINUS 34 p2051 061111 DOAS @,710

35 91765 vAY4rd JMP Tim? yIF NEITHER THEN GO TO TIM? 35 42052 ¥34413 PLP?T:  LDA J,P1777

36 61766 ¢34677 LA 3,25u7P 36 22053 1634v9 AND 3,0 JSTRIP THE PARITY BIT

37 @1767 177220 ADDR 3,3 JCOMPLEMENT SIGN 37 2854 434411 TPR2T: LDA 3,P1777 JAC3 » 177

34 V1770 854675 5TA 3,2ZS8UTP 38 w2¢55 116043 AOCC %,3,SNC JSKIP IF 1T WAS A RUBOUT
39 ©1771 v@e757 Jmp TIWZ+l 39 42156 v34735 Lua 3,PCaza JACY » 407

40 81772 1364315 TiIM?3 SUB# 1,3, 8NR JIS IT A CARRIAGE RETURN? 4 02257 162452 SuB.w# 3,8,82C 15KIP FOR NON PRINTING

41 ¢1773 a3y JInP TIC? J1F Cr IMEN GO TO TIC? 41 : JCHARACTERS

42 ©177a 024420 TINZS LDA 1,TINT] 42 22¢60 012642 182 CHR?Z

43 ¢1775 187022 ADRZ B,1,8.C J8KIP IF NOT A DIGIT 43 ¢2161 v 344ub Lua 3, PCL2D 1AC3 = 15

44 w1776 146513 SuBL#® 2,1,SNC §1SKIP IF VIGIT 44 42062 110445 sSuBu 8,3,SNR JSKIP IF IT WAS NOT A “CR"™
45 w1777 ¢e4u739 IMP TIR? 45 02063 ©v54635 STA 3,CHR?Z JCLEAR MORZ POS

46 Y24PA 214665 182 ISU%P JOUT OF LEADING SPACES 46 020b4 U244 4 JmP OTYPIR

47 n26e) ¢206685 Loa a,PAC?Y 47

48 w2uP2 11129 MOVZL n,n 48 02065 w0177 P17%73 177

49 92023 115120 MOVLL 2,3 49 w2066 177777 InT2t -1

50 62¢d4 1731272 MUVZL 3,3 Su 92067 ¢AeRA1S PL125% 1D

51 v2und 137020 ADD 1,3 )8 OLD PAC?1'S + NEW DIGIT 51 m2470 peseve TYP2R: 0

52 42uvb 14522@ MUVZR 2,1

53 w2007 125232 MOVZRH  1,1,82C 1SK1P IF UCTAL MOLE

54 02019 117008 ALD 7,3 JADD 2 OLL PAC?L'S

55 2411 404736 RET TIw?

56 w24l2 wPPebe PLE?2A:  6v
87 ¥2418 4P0Q4M PC42AT  4Au
58 92414 177722 TINZ11 =60
89 ¢2d15> 208655 TINZ2: S5
60 22016 W3u555 OCT?A61 LUk 2),+1¢,=DEC?OC
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a1 PFILENAME® SWHRPACK A1 w2124 4756 S1a 2,INS2I JSAVE CHARACTER

22 22 w2125 «24675 Lua 1,C12720 JACL = 100

L&) JTHIS PACKAGE IS USED TU CHANGE THE SETTINGS OF LOCATION 43 w2120 v34744 Lua 3,PC172 JACS = 32

ne 7"SwieG" UF PAGE ¥, THE PROGRAM CONTROL SHOULD ENTER "“INP2" A4 w2127 116414 SuBw Py3,SLR FSKIP IF IT IS A LINE FEED
a% PWITH AC3 HAVING THE RETURN AUDRESS, THE CHARACTER INPUTED a5 N2134 34744 Lua 3,InC233 PACY = 33

26 JB8Y THE OPERATOR IS ECHOED AFTER A “CR", IF THE COMMAND IS 26 w2131 162452 SuBOw~ 3,8,81C FSKIP IF AC® IS EWUAL OR MORE
a7 INOT A LEGAL ONE THEN THE COUNTROL 15 RETURNED WITHOUT DOING a7 JTHAN AC3

48 PANY THING, OTHERWISE ONE OF THE FOLLOWING COMMANDS IS 4B 02132 vndy2 ImP INS?

a9 JEXECUTEDS A9 22133 vp4arTa4 Ini?d JSR TYP? JECHO THE CHARACTER

tw JKEYS 1=9 AND A=F ARE USED TO COMPLEMENT THE CURRENT VALUE 1v ¥2134 234656 LuA 3,PC870 JACI = 68

11 JUF BITS 1-15 OF "SwREG", IF ONE UF THESE KEYS [S HWIT THE 11 02135 152629 SuB LR 2,2 1AC2 = (P@0RY

12 JCORRESPONDING BIT GF "SWREG" IS COMPLEMENTED AND THE CONTROL 12 02136 116495 Suf Q,3,8NR ISKIP 1IF THE DIGIT TYPED WAS
13 31S RETURNEW TO THE STATE PKROGRAM HAD BEFORE HITTING THE KEY 13 INOT @

14 JTYPING OF A "@" wILL LUCK THE PROGRAM IN A SWITCH MODIFICATION 14 22137 ¢9va4? JmP IN3?

15 $SMOVDE IN wHICH CASE MURE THAN ONE BITS CAN BE CHANGED BEFURE 16

1¢& 3THE CONTROL IS ALLUWED TO RETURN TO THE MAIN PROGRAM, HITTING 16 ¢214¢ 151221 1In27%2 MOVZR 2,2, 5KP ISHIFT AC2 TO RIGHT

17 $THE "CR" KEY WILL UNLOCK THE PROGRAM FROM THIS MODE, 17 42141 126520 SUBZL 1,1 JACY =

18 J*A0" THIS COMMAMD GIVEN AT ANY TLIME wILL RESEY THE "SWKEG" 18 w2142 175445 INC 3,)34SNR

18 3TO DEFAULT MODE (ALL ZEROS) AND RESTART THE PROGRAM AT ADD, 19 02149 vnud4d JmP IN32+2

20 JSTORED IN LOCATIUN "INS?" 20 12144 147415 AND#H 2,1,8NR JSTAY IN LOOP UNTIL ALL BITS
21 P"ARY THIS COMMANND GIVEN AT ANY TIME WILL RESTART THE PROG, 21 10F SWREG ARE CHECKED

22 PAT AUDRESS STORED IN LUCATION "INSZ" 22 2145 4en?773 JmP IN272

23 J"MY THMIS CUMMAND GIVEN AT ANY TIME WILL PRINT THE CURRENT 23 ©4214p0 19b64en suB 2,1 JWHEN THE COMTROL COMES HERE
24 POPERATING MODES, 24 IJFOR THE FIRST TIME AC{ = 100
25 JBEFORE THE CONTRUL IS RETURNED Tu THE MAIN PROGRAM BIT @ WILL 25 92147 13>avn MOV 1.3

26 JBE SET IF ANY OF THE OTHER BITS UF "SWREL" IS SET, OTHERWISE 26 L2152 151225 MOVZR 2,2, SNR

27 $1T wILL BE CLEARED 27 02151 2pesaa JMP IN4?

28 28 w2152 424715 Loa 1,PC125 TACL = {5

29 1THIS PACKRAGE EXITS WITH C(AC3) s CHARACTER TYPED IN (PARITY 29 02153 1670¢4 ADD 3,1,8ZR JSKIP IF THE COMMAND WAS "M*
3o ISTRIPPED) o 3 w2154 w765 Jmp IN27¢)

31 31

32 #2071 e®n136 IN12363 136 32 02155 ¢3466¢ INM?: LLA 3,P187

33 p2r72 w104 IN12041 Y04 33 v2156 454727 STa 3,5vP?Te 1SAVE PTB?

34 02673 (00122 IN12223 122 34 02157 434634 LuA 3,PC479 JPREPARE TGO FRINT A SPACE

35 w2074 ¢vpANII INC233! 39 - 35 JAFTER EACH NUMBER

36 ¢2u78 yAWNeA INLZK: 2 36 B2164 454658 STa 3,PT8?

37 p2al6 wrdnee INRZTY v 37 02161 vnen7a JSR SICLF? JTYPE A “CR™ AND "LF"

38 02477 224m20 INSTR: © db w2162 vnon7e JSR eI1PVE? JPRINT THE CCNTENTS OF ACt
39 v21Ppw Yl INSTIS @ 39 w2163 234647 LDA 3, PC172 1AC3 = 12

40 42101 2940nA INS?2: O 4P w2164 1254un INC 1,1

41 w2192 apsnenm INST3: 0 41 0?2165 166452 S SUBOHM 3,1,82C JISKIP IF AC1 IS GREAYER OR EQUAL
42 02183 ¢menve INSC: @ 42 1ITU AC3

43 42124 WAW2¢6 INS?E STRT? 43 12166 v?2abhHd JSR TrS? JTYPE A SPACE

44 22195 snuman SVPZTB: @ 44 ¢2167 (1220 MOV R n, 8 JACY = 20

45 45 w2170 122414 SuRw 1,0,8ZR 7SKIP AFYER TYPING # 15

40 #2106 ¢54777 INPZ3 STA 3,INR2T 3SAvE THE RETURN ADDRESS 46 12171 wud?71 JMP INMT#D

47 2177 49770 STA @, INSZ0 JSAVE ACH 47 2172 vaon74 JSR eICLF?

4y V2114 144774 STA 1,INS21 1ACY 48 42178 @3wn65 Lua 2, SwREG

49 w2111 w52772 STA 2,INS22 1AND ACZ 49 72174 151140 MOVOL 2,42 1AC2 HAD SWITCH SETTINGS

50 w2112 175202 MOVR 3,3 H 50 12175 120567 SuBCL 1,8 JBRING THE CARRY BIT IN ACHt
51 w2113 54774 STA 3, INS?C 15AVE CARRY 51 w2176 ¢PoR72 JSR el0C? ITYPE THE CUNTENTS OF ACt

52 w2114 176400 SuB 3,3 52 ©2177 ¢n4637 JSR TPS? ITYPE A SPACE

53 vw2i1d u5a751 STA 3,INT? 53 w2evy 151124 MOVIL 2,2,58LR ISKIP AFTER TYPING ALL THE 15
54 42116 ¢vbw’4 JSR eICLF? 54 18178

55 ¥w2117 »aa756 STa a, INLPK JUINLZK" IS NOT =1} 5% y22e1 vwee?74 Jmp Y

56 82120 w2v125 INA?: LUA 2,LASTI JREAD THE INPUT 56 w2272 racu/4 Jok elCLF?

57 w2121 v24746 LDA 1,PC178 1AC1 = 15 57 w2¢£73 w3472 Lua 3,5vP?TB

58 w2122 1Mb041S SuB#w ¥, 1,S8NR 1SKIP IF THE CHARACTER TYPED 58 #2274 54Ny STa 3,P1R7 IRE3YQORE PTH?

Sy JWAS NOT “CR" 59 w2205 uPwaiw JmMP Ina?

60 ©212% 4mabe? JmpP INR? 60
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231
az
a3
24
)
1]
a7
o8
29
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
2%
26
27
28
29
30

u22ro
vaze7
8¢t e

22211
vael2
p221s
w2214
62215

¥2216
w2217
v222¢
02221
w2222
v2223
02224
p222>
w2420
©2227
w223y
¥e2e3!
¥R

©2233
w2234

82235
w223
w2237
g224v
82241
w2242
w2243
2244

5 82245

w2240
02247

02254

w2ed)
22252
02253
42254
42255
w2250

vaz2d/
w2eby
92261
w2262
02269
w2264
v2265
02260
22267

170040
“54666
vwe4res

133414
146401
1470¢e
444065
011660

PLIX Y]
914656
20125
191122
2R0406
163610
vRe774
1pieaa
vb6ab1R
LY PV
1#122¢
040125
400667

w2037
197040

w20634
“n6775
121040
aP0773
v34632
110495
ans42S
434626
116444
400747
254065

634634

454625
waLn7 4
¢1v613
434065
176222
173404

172202
®52065
020622
iniien
n2n614
024614
V30614
w34614
wA26v7

IN37E

INaTS

1TYP23
INS?3

IN6?S

INR?ZS

AuC
S1a
LDA

AND#
sSuB
ADD
STaA
182

JIMP
D82
LUA
MOVLL
JMP
SKPDN
JMP
MoV
niac
Inp
MOVZR
STA
JMP

TYP?
ADD

Lus
JSR
Mav
JSR
LDA
suB
ImP
LDA
SuB
JMP
STA

LuA

S1a
JSR
182
Loa
AUCZR
AND

ApC
STA
LCa
MOVL
LDA
LDa
Loa
LoA
JInP

3,3 JACY = =t
3, INL7K FLOCK IN SWITCH INPUT MODE

1,SwWREG JREAD THE CURRRENT VALUE UF
}"SwREG"

1,2,84R JTAKE XOR DF ACL AND AC2

2,1,S5KP

2,1

1,SWREG )SAVE THE NEW VALUE OF “SWREG"

INLZK PSKIP IF THE PROGRAM IS LOCKED
1IN SWITCH INPUT MODE

INR?

INLZK INEVER SKIP

@,LAST]

2,8,32C

*5

IT1 JWALIT FOR OPERATOR INPUT

L

2,0

”,T71 JGET CHARACTER

o*2

Py

B,LASTI JPUT IN LASTI

INAT+)

@,1 JAC1 ® 1d8+ ASCLI VALUE OF
JCONTROL CHARACTER

P, IN1236 1ACQ = 136

e1TYP? JIYPE &

1,0

aITYP?

3, INYT22 JACY = 122

2,3,8NR JSKIP IF IT IS NOT aR

INB?

3,INn1704 JAC3 = 104

8,3,82R JSKIP IF IT WAS A ap

Ina?

3,SWREG JSET SWITCHHES TO DEFAULT
$MODE

3,INS? JACS = ADDRESS OF THE LOCATION
JwHERE THE PROGRAM WILL START

3, INR2T

OICLF?

INT?

2+ SWREG

3,3 1AC3 = 77777

3,2,82R JSKIP IF THE SWITCHES ARE StT
pro ALL ZERO'S

3,2

2, SwREG

@,INS?2C JRESTORE CARRY

B,n '

2,INS?0

1,INS21

2,INS72 JXESTORE THE ACCUMULATORS

3,INS23 JRETURN WITH C(AC3)sCHAR INPUT

OINRTT JRETURN

LAP4B MNSLM

2}
a2
03
24
25
26
e7
48
a9
1e
1
12
13
14
15
i6
17

w2e7e
w2271
2272
02278
62274
02275
w227o
nazr7z
agdean
22301
wasn2
¥23e3
w2304
22305
w23e6
v29wn7
¥2319
92311
v2312
¥2313
r2314
¥2315
¥2316
@231/
¥232v
a2321
w2322
22323
02324
w2325
42326
w2327
02338
02534
023832
02338
was34
n2332

»na4427
3501427
038430
B2e43@
w24425
1304¢4
anvdnd
1m1122
121400
340422
024423
133040
edAne
123000
naLApd
©w24415
123930
2423443
230406
v244¢4
a104ud
wni4va
ridad
VRYBeoe
#20000
PLELTY ]
waane?
123456
nenace
w2326
©27247
145651
162724
071352
034565
116272
047135
113523

JRANGN=RANDUM ¥ GENERATUR

JSPIN #tS QUT IN A HURRY FORGET THE MATH

RANGNE  STA 1,RN,S1
§Ta 2,Rn,52
Lub 2,RN,K1
Lua a,RnNn,C2
LDA 1,RN,CL
AND 1,2,SZR
JMP RAN1
MoviL @,n,82C
INC 2,0
STA @,RN,L2

RAN,11 LUA 1,RTABL

17 FOR MASKING AT 8
JCYCLIC CONSTANT

JROTAY C2 EVERY 8

Aub 1,2 PT0 GET NXT SUM VAR
LDA 1,0,2

AVD 1,9

STA 2,0,2 JNEW SUM IN VAR

LDA 1,RANNM JLAST RANW

ALDS 1,0

RAN,2t LULA 2,RN,S82
LDA 1,RN,S1
ISZ RN,CY
JMP 2,3
JMP 2,3

RN,S1: @

RN,52: @

RN,C1: @

RN,K13 7

RN,C23 123456

RANNME @

RTABLE: RTABL*1
e2r247
1456851
102724
arziase
234565
116272
747135
~ 113523
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4] JTERRON » ERKOK HANDLER « PRINT ALL ERR INFO 2

a2 JEIRST PRINT PRGM AND (AC!S) 22

23 42330 ¢P1122 Er,58: Cu,.LA LK FPRINT MEm ALLOCATION ASSIGNMENTS

24 ¥2337 V40463 ERROHW: STA 2,ER,S¢ [.X]

25 V2340 7144453 S1A 1,ER,d1 95 12367 wABRY ENMPP;  JSK S MESS

26 02341 w5£463 SiA 2,Er,S52 06 22370 ¢w2612 Txt,.2

A7 ¥2342 v54463 STA 3,ER,S3 @7 02371 824137 LUA 1,SCRLO

A8 12348 124rP65 LUA 2,SwREG 48 02372 ¢m6073 JSR eLPUCT PPRINT SCRATCH LIMITS
39 02344 171120 MOVZL @,0 NY 0v2378 w2414 LDA {,SCRAI

16 42345 1n3122 ADDZL @,8,82C )Sw231 I8 NO 1YPE 18 w2374 uvebn7y JSR eLPUCT

11 42346 vauddd JmP EREXI PEXIT NO PRINTING 11 62375 anne7y JSR MLMESS

12 02347 w367067 LOA 3,8ER,.S8 12 w2370 wr2672 TXT,.B

18 w2354 ¢214¢1 LoA 2,1,3 JIGET TEXT ADDRESS 13 22377 w24135 Lua 1,TSTLO

14 w2351 ndpaue STA 1, ,+2 JPUT IN LOC FOLLOMING CALL TO PRINT 14 22400 wrBQ7 2 JSR ePIEC1 TPRINT TSTLO
15 v205¢2 ¢?0m71 JSR eLMESS JPRINT ERROK MESSAGE 15 42421 424136 Loa 1, TSTHT

16 22353 weapue 2 1L0C UF TeXT 16 424n2 cQse7e JSR #PIECI IPRINT TSTHI
17 62354 ¢24446 LA 1,ER,S® PPRINT AC!'S 17 v2ars wn6n71 JSR #LMESS

18 42355 ¢non23 JSR eLPUCT JAT ERROR CALL 18 vn24va4 wp26b4a TXT,7

19 ¢2350 24445 LuA | ,BR,S1 19 n24ndb 024133 LUA 1,PRSLO

20 42357 va6n73 JSR eLPOCTY 20 W2406 uponTn JoRr ePNDECI 1PRINT PHSLO
21 0236y ¢24444 LuA 1 ,ER,S2 21 v24R7 v¥24134 LDOA 1,PHSKHI

22 62361 va6a73 JSR eLPOCT 2¢ v24tv voee70 JSR ePDECI JPRINT PHSH]
23 02362 v24115 LLA {,PKRFLG IGET PRIN| FLAG FUR AC3 23 2411 wraduy JMP EREXI JOONE Nuw EXIT
24 w2369 12505 MOV 1,1,SNR 24

25 ©2364 2@vavY JMP L3 TOON'T PRINT AC3

26 ©236H ¢24116 Lua 1,PR,S3 JGET SAVED AC3

27 v2sb6 »MER73 JSR eLPOUCT IPRINT IT
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Ny w2412 23ndld ExEXIT  LDA 2,ER,83 JGET RETRN ADOKRESS a1
B2 ¢2413 1514v0 InC 2,2 JINC TO ReTURN ADDRESS ae JERRNR=ERROK HANDLEK wITHOUT PRINT QF AC3
A3 wa2dla v8ad1t STA 2,ER,53 23 TERRO3= " i WITH " "
14 w2415 2104516 JSR KEY2W fa
35 w2418 w204pds ERFXTI LUA @,ER,59 25 ¢2426 054456 ERRO3: STA 3J,ERR,D JSAVE WETURN ADDR,
46 w2417 w24404 Lua §,Ex,S8 26 w242/ 170@29 ADC 3,3
#7 4242y v3udp4 LOA 2,ER,S2 7 w243¢ ¢P34nI IMP 43
ny ¢242] vn2404 JMP @ER,S3 28 w2431 w54453 EKRUR: STA 3,ERR,3
ny A9 12432 170447 SuR 3,3
19 VR422 ¢PAPE? ER,SO3 v 1¢ 02433 054115 STA 3,PRFLG $SET PRINT OF AC3 FLG
11 2423 ¢manuyn ER,S511 o 11 82434 050447 STA 2,ERR,2
12 v2424 »PuRAR ER,S52% v 12 w2435 044445 STA 1,ERR,Y
13 22425 ¢2anve ER,533 ¢ 13 12436 ¢4prd4d STA 9 ,EWR,D 1SAVE THE AC!'S
14 14 0243/ vloaas LuA 3,8ERK,3 JGEY TEXT ADORESS
15 vwed4u 154402 STA J,ERRMS JPLACE IN ERROR CALL
16 w2441 vMOEIAN EX,PRS JSR GERROI JPRINT ERROR MESS
17 ¥2442 v2@A¢ ERRMS3 ¥ JTXT ADDRESS
18 ©2448 w38114 ERNPRY LUA 2,PSTRT JPOINTER TO XX,00
19 62444 211377 182 =1,2 JINC TEST!S ERROR COUNTER
20 ¥2445 pdrdw} LT 31
21 ¢2446 ©11375% 187 3,2 J#OF ERRS THIS PASS
22 72447 o0vénl PLISEL Y
23 p245w 012130 ISZ ERTOY 1 INC ERROR TOTAL
24 02451 0rPQ4vl JMP et
25 02452 v2wnida LuA R,ERTUT
26 N2453 024432 LDA 1,ERR,S
27 ¢2454 10b4p4 SUB @,1,8¢R 150 ERRORS?
28 22455 wee4aL? JMP ,+8,
29 02456 206071 JSR @ MESS
30 02457 gp262¢ TxT.3 158 ERRORS TEXT
31 ©v2468 964277 INTUS
32 02461 263612 SKPON TTI
33 02462 002777 JMP =} JWAIT FOR KEY ENTRY
34 v2463 06R210 NIOC TTI
35 02464 ¢64177 INTEN
36 #2465 ¢34465 LOA 3,SWREG
37 w2466 177122 ADDZL 3,3,8C 1L00P?
3B 2467 vRd4va JMP ERRRT INO,RETURN
39 2472 126040 ADC 1,1 JYES,RESTART TEST
4p 02471 3133060 ADD 1,2
43 02472 #50406 “STA 2,ERR,L
42 02479 24486 EKRRT: LUA @,ERR,0
43 #2474 22484846 LDA 1,ERR.{
44 02475 ¢3040n6 LUA 2,ERR,2
45 92476 pld4ans LDa 3,ERR,J JRESTORE THE AC!'S
406 02477 4081401 JMP 1,3 JRETURN TO CDISP TO RESTAKT

47 22500 vv1122 ERR,LE CU.LA
48 w2501 vOJuRR ERR,Ot
49 22522 wvaQan ExR,Lt v

50 02503 npoRen® EnR,23 0

51 02504 (PuPYR ExK .33 8 JRETURN ADORESS
52 n2525 AnAn62 ERR,51  So,

L3
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21
92
K]
a4
as
26
e7
38
e9
12
11
12
13
14
15
t6
17
18
16
2
21
22
23
24
25
20
27

wzdbre

¥ebloe
w2517
0252
w2521
w2522
n2s52s
¥2524
w2525
82526
02527
#2553y
02531
w2532

42533
vw2d534
u253s
02536
02537
©2540
w2541
w2h42
¥254$
72544
v2d4d
02546
w2547
[4-1-1"
nebst
[-+-1-F
025583
02554
2555
w2556

124242

wap704
441y
vdd7p3
uSe7¢3
6547¢3
w24065
1711292
123112
wAA4p3
vaLn7y
aavape
034674
4WPY664

54421
LY V3
v34063
wduaza
157405
vhudl2
WwABKT Y
wp250h
vErY77
1764¢0
054125
034125
175163
nnaz76
¢P6231
230403
wr2dyl
PR ddids
nAvgan
¢B1000

KYMESS L,TXTE | TYPE ANY KEY{

JTEXT CALL ADKS 0OF TEXT 1S IN AC®

1CALL MUST ONLY BE MADE WHILE IN FIRST LEVEL TEST

ExTXT: STA P,ER,S0@
STA @,ER,TP
STA 1,ER,S1
STA 2,ER,52
STA 3,EK,53
LDA @,SwWREG
MOVIL @,0
ADDL® 9,@,S4C
JMP ER, TP+t
JSR MLMESS

ER,TP: @
LDA 3,ER,S3
JMP EREAT FEXILT

JOK TO PRINT ERROR TXT?

JTEXT ADRS STURED HERE

$IMIS SUBROUTINE wWAITS FOR TTI INPUT IF Sw6sy

KEY2W: STA 3,KEY,.3
STA 2,KEY,2
LDA 3,SwRES
LOA 2,KEY,6
AND 2,3, SANR
JMP KEY 3=2
JSR SLMESS
KYMES
INTEN
SuB 3,3
5TA 3,LASTI
LDA 3,LAST]
MOVL 3,38,SNC
JMP =2
JSR eKEY,I
Lua 2,KEY,2
JMP OREY,S

KEY,3% @

KEY, 21 @

KeY,6: 186

1BIT 6 IS HALT ON ERROUR

ISET FLOG

JCHECK FLG

JOKP = TTI [NTR
JSERVICE TTI REWUEST

SRETURN

1854 MNSCM

LB
[LF3
a3
24
-]
Ao
a7
[ J-]
a9
16
11
12
13
14
15
16
17
18
1e
20
21
22
23
24
2%
20
27
26
29
3¢
31
32
33
34
35
386
37
38
39
4¢
a1

a25%57
V2612
wa2o1d
¥2020
#2642
v2064
w2672
w72y
w2712
8273y
w2754
"Y24-24
3013
w331
03247
©debd
udtte
#3120
w3144
23162
ndzez
w3221
$3245
23269
CEXRTR
w3dal
03332
w3354
03365
w3an’
¥3425
23447
w3461
©v3477
W3bn4
EREY-X
03533
¢3550
»36e1
93023
CRLTY)

“a5215
“Ph215
141523
5215
©#0215
245215
aP52145
weo215
141541
©Ad215
1767u5
“ph21%
141591
wwo215
PY LY E¥]
05215
t4nay2
25215
141541
web215
[4&-T3%]
©@n215
141501
c85215
©dpdi2
0e5215
44412
«P5215
wdad12
wao218
024303
“wn5215
1415¢y
4a5215
©24303
wed21s
1415¢1
wesveLs
5215
w5215
1424412

TrT,83 (TXTE |<15»<12»ENTEK MEMORY L[IMITS (PHSLO,PHSHI) IN DECI
TiT,21 LTXTE (<i5»<i2»

SCRLO/KHI (

T)T,33 JIXTE |<15»<12»TOTAL ERRURS = 5p<1{>TYPE ANY KEY<15»«12»
TrTe4% JTXTE l<$15><12»ENTER ANY UPTIONS,CHR TG CONTINUE!

TyT.7%  JTXTE }<15><12»PHSLU/R] |

TrT.83 LTXTE |<15»<12>»TSTLU/KH] |

MyiaT13 LTX1E l<€1d»€122DATA ® ADDN TEST<15><12>
ACTUALOEXPECTEDOLUCATION®]15><12>}

M1,T13  L,TXTE |«315>€12>]18Z TEST=STOREOVERIFY MINUS ONE
<€152<{2>ACTUALOEXPECTEDOLUCATIONC I S><12>}

M1,T28 LTXTE {«15»<i2»FORW,IS2 TEST=WORD NOT =} BEFORE ISZ<i15»«
ACTUALOEXPECTEDOLOCATIONC {S><12>}

M1 T33  TXTE [«1b»<12»FORW,ISZ TEST~READOVERIFY<15»<12>
ACTUALOEXPELTENDOLUCATION« 5><12>]

M1,T43 L TXTE |<{5»r<12>KEV,ISZ TEST=WORD NOT =1 BEFORE ISZ<15><y
ACTUALOEXPECTEDOLOCATIONC]15><12>]

M1,T753 LIXTE l<15»r<12»REV,ISZ TST= READOVERIFY<15»<12>
ACTUALOEXPECTENDOLUCATION«15><12>)

ML,T68 (TXTE |«15»«12»F0ORW, ISZ TESTeISZ DION'T SKIP
<15><12>ACTUALOEXPECTEDOLOCATIONC|5><12>)

Ml,178 L TXTE |<15»<12»FORW, ISZ TEST#WORU NOT e] AFTER DSZ«15»<
ACTUALOEXPECTEDOLOCATIONC 5><12>}

M1,78: LIXTE J<15»«<12»EREV, 1S7 TSTe]SZ ULIDM'T SKIP<15»<12>
ACTUALOEXPELTEDOLOCATIONS15><12> ]

M2,T13  LTXTE .«135><1{2>MARCH (FURnAKD)<«}152<12>
ALTUALOEXPECTEDOLUCATIONOBACKLND<155<12>}

M2,723 LTXTE |<15»<12»MARCH (REVERSE)<i5><12>
ACTUALOEXPECTEDOLOCATIONOBACKGND<15»<12>]

M3,T11  LTXTE |<15»<§2pMASEST (COMP_EMENT TEST)<15><12>

C(Xx) c/sty) Lo (X) LOC(Y) <15»«<12>}

M3, T28 «TXTE [€15»<122MASEST (BACKGND)<ibH><12>
ACTUALOEXPECTEDOLOLATION]15><12>)

M5, T11  L,TXTE |<i5»<12»GALPAT<{5><12>
cuy) cx) LOCLY) LOC(X)«ib5><y2n)
Ma,T1: JIXTE |<15»<12»S0IAG TEST<155<12>

ACTUALOEXPECTENOLOCATIONOBACKGROUND<15><12>}

ME,T18  LTXTE [<15»<12»GALWREL (X AFTER WRITE INV, BACKGND)
<15»<12>EXPECTEDOACTUALOLUC(X)O LOUC(Y)<15><12>]

F0,T23 LTXTE l<id»<12»GALWREC (X AFYER WRITE BACKGND)<15><i2>
EXPECTEUDOACTUALO LOC(X) OLOC(Y)<15><i2>}



1@no5 MnSCH

2}
ae
@3
24
9>
26
a7
ne
a9
1¢
11
i2
13
14
15
16
17
16
19
20
21
22

03666
03667
w3o7 e
83071
a3o72
83673
n3674
PRIV
367¢
w3677
w370
RYASY
w370
wazey
w3704
w37zes
©37¢0

APA2IRN
54466
1224v0
0an4os
v2vd7
wn6n75
V20463
125402
Lpen7 e
o667
v24513
125044
v2ad2a
o075
w2n545
LT
wpony a4

ILPRSL=LINKER PKOGRAM SELECT OR,
PALLOw USER TU SELECT PKOGRAMS TO RUN
FIYPES LOUKE SIZE MAP EXIST AND ACTIVE PROGRAMS
PLIF (LAUTU)==) GIVES OPERATUR A CHANCE TO
JOELETE SPECIFIC PROGKAMS

LAUTO

LPRSL: S§1A
SuB
574
Lua
JSR
LDa
InC
JSR
Lua
LUA
MOV
LUA
JSR
Lua
JSk
JSR

3,LPSV3
n,0

D, LPRGN
A, LPRT]
GERKTX
1,PLPHIK
1,1
SPNECI
1,8LPRSLm}
W, LPRY2
191,528
@,LPRT]
SERKRTX
A,LPRT4
SERKTX
SPCRLF

JFIRSY TXT ADKS

JGET HIGHR PHYS,
18M0D 1K
JPRINT SUPR @'S

PSKP IF AUTQ STRT
INOT AUTO USE OTHK HDK

JPRT PRG HUR
JCARRET LFEED TST @

leab& MNSCM

a1
ve
a3
24
é4d
26
(24
1]
ny
1e
11
12
13
14
15
16
17
16
19
29
21
22

©3727
ed7te
13711
03712
23713
83714
33715
03716
03717
w3720
43721
wd’2e
w3723
w3724
#3725
037206
vn3d727
@3730
w3731
¥3732

IPRINT INDIVIDUAL TEST DESCRIPTIONS
JGIVE OPR CHANCE TO DELETE 1F LAUTOs=)

23447 LFRLPI
6381vd
1172¢n
¢3lanng
1514¢5
vn24a4
1abava
<2160l
1a1mpa
vrpad2
v5ea4
AbB72
20437
1v14dpp
1r1402
1e1dve
w075
026736
12505
urindy?

LuA
Lua
ADD
LDA
MV
JMP
MOV
Loa
MUV
JMP
$TA
JSR
Loa
INC
INC
InC
JSR
LOA
MOV
JMP

“,LPRGN JCUR PROG &

3,TiBL

h,3

2'“,3

2.2,5NR 15KP IF NOT LAST
OLPSV]

[LFR}

n,1,2 JGET PRG WAIT 8w
?,0,SIR JSKP IF PKRG NOT wAIl
LPRYE JTEST MUST BE DELETED
2,LPIDX

ePZOCT 1TYPE PRG #

n,LPIOX

7,0

a,0

.0

OERKTX JPRINT LESCk OF PGM
1,8LPKSL=}

1,1,3NR )SKP IS LET OPR SELECT
LPR1Ewy JCR/LF AND DO NXT PRG



leab7 MNSCM

a1
ne
n3
]
ab
a6
b4
48
29
1
11
12
13
14
15
16

“373s
w3734
w3735
vd736
¢3737
03744
©3741
03742
3743
63744
YA L]
3740
83747
©37%¢
037581
warzse
437583
63754
©¥3755
w3756
w3757
w3760
w3761

» 13762

43768
wd’é4q
vaneg

L N4013

%4014
van2e
vag27
RET/ 3
04652
zanby
wagbl

w6a277
[-R1.3Y
weazr77
vb461 v
vindaz)
14740n
wlnaze
146415
vP0an6
v3nda16
1720¢e
wdi?ery
2420511
raen7s
weev7a
¢lodud
w64177
vea?3d
(L1
(441444
vPu132
wpae7?
VAERAA
(2L
WE3764
wnb215
95215
vr4ntd
7205215
“04e27
wes21s
cedes?
wn5215
akans
w4244

IWALY FOR DPERATOR INPUT TO SELECT TEST

ISPACE

LPRIE?

LPSV3:
LPRGLNZ
LPHIKS
LFR771
LrR4a:
LPIDX?
LPRTY:

15 SELECT ANY UTHER IS DELETE

INTUS

SKPUN TT11I

JrP =1

DIAC 1,171 IGET CHAR

LuA 2,LPR7Y

AND 2,18

LUs 2,LPRaR

SuB8 2,1,5NK JSKP IF DELETED

JMBE LPRIE=1 ISELECTED CR/LF DU NEXT
LA 2,LP10X

AUC 7,0 :

STA ?2,1,2 JSET wAlYT Sw IN PKRG
LUA »,LPDTX

JSR GERRTX JPRINT DELETED

JOR @PCKLF ICR/LF

182 LPRON 1+1 PROG #

INTEN

JMP LFPRLP 100 NEXT PROG
w
«
PHSHX
77
40
[

ot

«TXTE l<15><122M0OM SC~MEMURY TEST REV @0

<«15»<12>T0TAL & IK!'S = |

LPRT2:
LPRTI3:
LPRYA4:

LPDTX:

:;;TE (<15><12»PROGRAM KUN L IST(

Txre (<15><12> SPACE SELECTS~ALL OTHERS DELETE(
:;:TE (€15« 2>PRH NAME (

RITI DELETED(

le0d8 MNSCM

21
22
23
24
20
]
a7
ve
ne
10
11

wanbs
canby/
wagre
vwadn?l
vaar2
wdu7d
vanra
wanlh

0wan7e

IWRRKGewRITe CONTENTS OF ACo INTO BACKGKOUND

¢54412 WK3IRGS
30137
34140
na1ana
151402
150432
GrA775
w2del

GROAYE WKIBDV S

4

STA 3,wrBSV
Lua 2,S8CRLU
Lus 3,SCRHI
STA 0,0,2

INC 2,2

Subiw 2,3,82C
JMP WKBRG*3
JMP  #WKRSY

ISAVE RETURN ADDRESS

JGET LOW/H] MEMORY LIMITS
JWRITE INTO BACKGKOUND
JINC ADDRESS

)SKP = > SCRHI

JCONTINUE

IRETURN TU CALLER

1SAVE RETURN (OC,



lond9 MNSCHM

[}

nY
(]
ab
we
a7
-]
a9
10
11
12
13
14
15
10
17
18
19

wpiay

Pau77
valey
vaiey
waline
naLes
waiva
Q4a1rsd

va)12
pa11y
nai14
w4110
¥4116
04117
04120
nd121
néa122
04123
©wa124

vdl2o
na127
Va1l
24131

rrae77
vRnidt
wr4102
ADN142
H04ae77
rEAPBA
FEL R
SRAPRY
wPeald
Craran
SPANST7
¢405u8
0én724
Nay675
0a2leé
o322

34137
»34140
v510.00
151402
1564482
202775
30137
v2lewa
1450nR
176435
wPndvy

rirL
151450
156432
wre?70

PMEMORY TEST &A DATA EQUALS AUDRESS
JTITL DEGADR
NEXTT M9,37,DATA®ADUR
JOEFINITION TU LINKR PARAMETERS FULLOWS

LMEMLE,
.LOC LPGO
M, @
LPGys,
LOC LMEML
? JTST ERR CTRk THIS PASS
[ JTEST PASS COUNIER
@ JTEST ERRUR CUUNTER
Mo @t JMP Mp, 02 TEXECUTE ENTRY ADURESS
4 ITRALT SwITCH
37 IMAXIMUM SEGMENT SIZE
JTXTE JUATAEADOR! !

JEXECUTE ENTRY

My,02% LULA 2,SCRLO
LDA 3,5CRnI J1SET LIMIT OF TESTY
My,03: STA 2,0,2 JPUT ADDKESS IN LOC,
InC 2,2
susz# 2,3,81C IWRITTEN ALL?
JHP MG,ed INOPE
M@,b4: LDA 2,S5CRLO
LOA @,0,2 1GET DATA
MOV 2,1 1SET ACL®ADURESS
SuBL# D,1,SNK ICHECK VALUE READ
JHP Mg, aC
LCALL ERROX JERROR CALL
MA,TY JTXT ADDRESS
MA,4C:  INC 2,2
susz# 2,3,81C JUONE?
JMP M@ 041 INOT YET

LCALL RETRN

JRETURN TOU LINKR

ler6mr MNSCM

a1
02

n4
ad
(]
n7
(L]
a8
14
11
12
13
14
15
10
17
18
1y

er14e

04133
wd1da
n4135
041386
04137
palay
wa141

walao
ral4a7
1d154
64151
04152
va153
w4154

2aybe
24157
041640
64161

4162
64163
va164
V4165
ray6o

way7e
04171}
24172
V4173
va174
84172

nayz?
na20y
vdcey
w4202
ndeed
vagera

vwagro
2 rids
vaele

274133
0Pd142
¢Pay36
vAn14d
204133
sovuRan
angeee
nange
ALY
nroene
aPAns7?
#5171
26532
142724
152123
vwearun

v3e1s7
234140
120000
v4sbruo
4210¢ @
126435
[ LR

wn273n
1514¢02
150432
awnaz7e

v3d137
w21en0
188015
annaga
126002

wrer67
A11080
PLrY L]
P46
v2love
1264¢@

#3162
zasmpa
021290
1e1ees
uRsays
126440

oR3A31
"WabneA
¢35000

JMEMORY

TEST ®1 ISZ INSTRUCTION TEST
STITL ISZ2T
NEXTT M1,387,152«TEST

JUEFINITIUN TO LINKR PARAMETEWRS FOLLOWS

LMEMLE,
2LOC LPLO
Ml.eo%
LPGe=s,
LOC LMEML
@
a
a
M1,2R8  JUMP M1,02
]
37
«TXTE 1IS2wTEST{

JEXECUTE ENTRY

M1,621 LDA 2,SCKkLO
LDA 3,SCRAI
ADC 1.1t

STa {,0,2

LDA 0,0,2
SuBZ® A,1,8NR
JMP My,2C
LLALL ErRUX
M1.T1

INC 2,2

suez# 2,3,S1C
JMP M1,0243

My,2C3

JFORwARD 1SZ TES?T
M1,63: LDA 2,SCRLO
LbA 2,0,2
COMN 8,0, SNR
CJMP My 3C
ALC 1,1
LCALL ERROX
M1,T2
M1,3C: ISZ 2,2
JMP L2
JMP M1,8D
LDa m,0,2
SUB 1,1
LCALL ERROX
Ml,T6
Sta 1,0,2
My, LuA 0,@,2
MOV @,8,SNR
JMP My, 3E
SUB 1,1
LCALL ExROX
M1,T3
§Ta 1,%,2

mi,3k:  DSZ 7,2

ITST ERR CTR THIS PASS

JTEST PAS> COUNTER

$TEST ERROR COUNTER
JEXECUTE ENTRY ADDRESS
JwAIT SwITCH
JMAKIMUM SEGMENT SIZE

JGET TEST LIMITS

JPUT =i IN SCRATCH AREA
IVERIFY IT GOT THERE
10Iv 17?2

JUONE ALL
INOT YETI

JLOC =1 BEFORE 1817
INO ERROR,SKIP

JERROR CALL

1TXT ADDR,

$1ISZ LOCATION X

11SZ VION'T SKIP,ERROR
INO,EXROR, SKIP

JGET LOCATION
JEXPECTED

FERROR CALL

JTXT ADUR

JRESQRE (OCaTION

1.0C ¢ AFTER 1827
JNU ERRROR ,SKIP

TERROR CALL

JTXT ADURESS
INESTORE LOCATION
$=3 LOC AGAIN



¥70] MNSCM

ay
ne
as
eaq
a5
ho
a7
n8
ay
16
11
12
13

va211 1a10va
n4212 as21000
vdgld 1pnnys
44214 APu4s5
©wagld 126ungy

4217 ovr3221
0e22¢ ¢4d5aen
na4221 1514ua
4222 156432
»a223 ymazan
04224 yarvée

M1,9F3

MOV @,p

Lua »,a,2
CUMA v,v, 5NKR
JMP M1, 4F
ALC 1,1
LCALL ERRUX
ML.T7

STa 1,0,2
INC 2,2
SuBZH# 2,3,84C
JMP M1,03¢1
JMP M1 ,04

JIGET LoOL
IWAS T

JRESTURE LOCATION AFTER EKRUR

AFTER LSZ
-1?
JND ERROR,SKIP

INEXT LOC
JUONE ALL?

JINOT YET

10A62 MNSLM

aL
ne
ny
na
8d
@o
a7
1]
29
1e¢
11
1¢
13
14
15
16
17
18
19
r{d
2
22
28
24
25
26
27
26
29

eg2d
nagee
©wagaz
naz3y
nag3y
©4232

w4234
na235
[LYE]]
w4237
24¢dy
waz24y
nagaz

naz44
04245
wd24s
waza7
va2se
4251

ud253
vazda
74255
04250
na257

«3a14w
348187
126pvn
v21090
levelh
weodud

an3end
naswnae
vilava
iRindy2
vRad06
22100
126402

0vRr3203
0waseuo
21742
1e16¢5
e
12b4pp

en3126
126080
13s0¢0
1724352
0wea751

SREVERSE IS¢ TedT

My,243

M1,4Ct

M1,4D2

*1,4E¢

LuA 2,8CRnE
LA 3,S8CRLO
AGC 1,1

LGA @0,0,2
CumMn 2,a,SNK
JMP M1,4C
LCALL ERrRUX
M1.T4

S1A 1,e,2
182 o,2

JMP 2

JMP M1,4D
LuA p,0,2
SuB 1,1
LCALL ERRUX
M1,T8

STA 1,0,2
LuA 0,n,2
MUY 9,@,SNR
JMP My, 4E
Su8 1,1
LCALL ERROX
M3, T5

ALC 1,1

ADD 1,2
SuBz# 3,2,54C
JMP M1,04¢3
LCALL RETRN

ISTARTING AUDR
TFINISHING ADDR

1GET LOC BEFORE ISZING
118 IT = =17
InND EXROR,SKIP

JRESTORE LOCATION

7ISZ THIS LOCATION
$3ISZ DIDN'T SKIP«ERROR
INO ERROR ,SKIP

JRESTURE LOCATION

H.OC o AFYER 1827
INO ERROR,SKIP

JDECREMENT AC2 TD NEXT LOC
JOONE ALL?
INO

POONE, RETURN TO LINKR



l0v63 MNSCH

a1
ae

24
45
Ao
a7
L)
ay
10
11
12
13
14
1
16
17
18

w14

w426
na262
04269
w4264
0az6d
naz2be
wa267

vaz27re
na273
naz274
04275
va2lo
24277
[ER1L]
va3P)
nadne

0wasr4
e43eb

043e7
w431
vadiy
va312
04319
w4814
04312

04817
04329
vad21
yadee
va323
¥ays24
4325

04326
wdd27

5> 1a3d3v

¢4331
w4332
04333

vr4a261
400143
w4264
¢rvl4d
wn4201
wpogan
rauren
PR
0ea427
wREnen
oniend7
vdu515
141722
vPY11R

v2unren
w2aeiae
126u00
va44a67
w24774
123405
wdn4and
1r2nae
Yy

042457
¢ddi4e

0320137
©¥2445)
0210100
176415
¢00406
¢3a4a7
v54116

on332y
034140
124000
w4190
151400
156432
nAe704

&0 435
124000
wanasy
1433
H00du2
9Pre7b4

JMEMORY TEST M2,,.0000sMARCH o0

LMEML =,

LPGas=,

Mz, 0018

«TITL MARCH

NEXTT M2,37,MARCH
JOEFINITION Tu LINKK PARAMETEKS FOLLOWS

LOC LPGA
M2,00

«LOC LMEML
]
A
4]
JmMP M2 .92
]

37
«TXT1E IMARCHI

JEXECUTE ENTRY POINT

M2,e21

M2,2A2

M2,933

M2,3C:

LUA 2,5wRG2
ADC 1,10

STA 1,M2,uR
LDA §,M2,02=1
AND 1,@8,5NR
JnP L, e3

ADC 0,0

IMP M2,24
LCALL AKANG
STA @,M2,8V
LCALL LwRBK
LDOA 3,SCRHI

LO& 2,8CRLO
LUA 1,M2,8V
LDA 2,0,2
SUB& @,1,5NR
JMP MZ,3C
LDA 3,M2,5V
STA 3,PR,53
LCALL ERRUY
M2,T1

LUA 3,SCRNI
COM 1,0

STA @,7,2
INC 2,2
SuBLH 2,3,82C
JnP M2,03¢2

PTST ERR CTR THIS PASS
JTEST PASS COUNTER
JTEST ERROR COUNTER

1eXECUTE ENTRY ADURESS

JwAIY SWITCH
JMAXIMUM SEGMENT SIZE

JCHECK FOR FLG SEY
$1SET PASS SwITCh

JSKP IS USE ALL 1'S PATTERN
JUSE KANDOM DATA

JALL ONES

’

JGEY RANDUM ®

ISAVE IT

PFILL BACKGROUND SUHROUTINE

JGET STARTING ADDKRESS
PGET SAVED DATA VALUE
IREAD DATA WORD

1SAME AS WRITTEN?

INO ERRKROK ,SKIP

)SET UP FOR AC3 PRINTY
JTERROKR PRINT WITH AC3

yUK, NOw COMPLEMENT VALUE

JWRITE BACK COMPLEMENTED VALUE

1 INC ADURESS
PCHECK IF DOUNE ALL

JMAKCH AGAIN WITH COMPLEMENTED DATA PATTEKN

LDA ©B,M2,5V
Com a,@

STA @, M2,SV
182 M2,0R
JMP M2 ,ud
JMP M2,483

JSKP [F FIRST PASS
INOw DD REVERSE TEST

Len6a MASCM

L3}
we
a3
%4
@5
a6
a7
v
a9
10
11
12
13
14
15
16
17
18
19
2
21
22
23
24
25
26
27
26

vayda
na33d
wa3do
Y4337
vasay
vadal
nadaz

wasea
vasaed
34346
24347
¥a35¢
©“ad5y
24352
04a3dy

nasda
04355
043d6
24357
04369
CER1BY

¥a363
nas6a

3oy ae
034137
24425
421000
122415
aeeand
244116

¥pS324
034137
120000
va1ean
1m252e
112400
172432
cpre704

w22407
1eemve
ndgavs
n144pbd
prnode2
nearsd

enanne
haveve

JREVERSE MANCH

M2,nd3

M2, aAs

M2,4C:

JCOMPLEMENT

M2,05:

M2,EX1
M2,.8VE ¢
PLE

LDA 2,5CRn]
LUA 3,SCRLO
Luk 1,Me,8V
LA ¥,0,2
SuUBE 1,0, SNK
JMP M2,4C
STA 1,PR,S3
LCALL ERROY
M2,72

LLA 3,SCRLD
Com §,9

STA 0,8,2
SuBZL 2,0
SuB @,2
suRZ# 3,2,82C
ImP M2,44

LDA 2,M2,8V
Com »,2

STA B,Me, S5V
DSZ M2,DR
JMP M2 ,EX
JMP MZ .04
LCALL RETRN

2

FGET STARTING ADDR,,HI VALUE
JGET END ADDRESS

JGET SAVED DATA VALUE

JREAD DATA wWORD

JCHECK AGAINST SAVEUD DATA
PSKIP,ND ERROK

JSETUP AC3 FOR PRINT

JCOMPLEMENT

IWRITE BACK COMP, VALUE
144

)JDECREMENT ADDRESS

JCHECR IF LESS THMAN SCRLO
JCONTINUE

DATA AND REPEAT

JDONE BOTH PATTERNS?
JEXIT BOTH DONE

IRETURN TO LINKR
1SAVED DATA VALUE
JPASS FLAG



1Pv6S MNSCM lonbe MnSCM

a1 JMEMOKY TESY &4 (3} JCHECK ADURESS CONTENTS/CUMPLEMENTED ADDR CONTENTS
CJTITL MSEST A2 n6414 ¢R21vvd M3, v3: Lud 0,02 TREAD CONTENTS OF ALDR

a3 NEXTT M3,2,MASEST A3 wad1d 4254y LA 1,0,3 IKEAD CUNTENT> OF CUMPLEMENTED ADK

A4 IDEFINITIUN TO LINKK PANAMETERS FULLOWS 24 wadjo 124090 COM 1,1 JCOM THE LATTER

as “P4a36S LMEMLE, A5 w441/ 170415 SUB& ¥, 1,5NK JCHECK ONE AGAINST THE OTHER

(1] neglda LOC LPGR A6 vda2, s7cavd JHP M3, 5C JSKIP,NU ERKOK

W7 Ary1aa vga37e M3, 00 W7 #4421 5411k STA 3,Px,58

28 Ar4145 LPGuvz, 78 LCALL E=RQY

1] A¢ 4365 «LOC LMEML A9 4423 M34¢7 M3, T1

10 w8365 AP40 e @ JTST ERR CIW THIS PaSS 12 v4624 151409 M3, 3C:  INC 2,2 JINC ADURESS

11 43€6 snvoun @ JTEST PASS COUNTER 11 24425 «2014n LO4& ¢,8CRHI JTGET SCrHI

12 04967 wrie [ JTEST EWROR COUNTER 12 044206 142433 SUKZH 2,7,SNC JDONE ALL WORDS?

13 0d37¢ v odn7 w3, p¢:  JMP M3, 42 JLXECUTE ENTRY ADDRESS 13 18427 120421 JMP M3 X JUONE

14 ¢437) vwarpen [ JWALT SwIICH 14 94434 420760 JMP CMPAD JO0 THIS wORD

19 w6372 VRkep? 2 JMAXINUN SEGMENT SI1ZE

16 44378 vaudb1s «TXTE IMASEST!

17 142523

18 152123

1¢ wPPen

2¢

21

2¢ JEXECUTION ENTRY POINT

23 3 FILL bACKLRUOUND WITH ALTERNATE wORNDS UF ALL 1'S/0°'S

24 04077 H3L13T ME,e23 LU 2,SCRLO 1GET STARTING ADDK

25 vddvy w3alaw Lba 3,8CRRI TLET ENDING ADDK

206 w44y 10240 sus »,0 JGENERATE 'S

27 ¢44¢2 vdiPvie M3,24% STA #,0,2 1STURE IN BACKGKOUND

28 »44¢3 1514ve INC 2,2 15TEP TO NEXT wQRD

29 va47a 1506433 SuB{# 2,3,5nC TCHEC TF DODANE

3u wa4ed ;nndge JMP M3, 08 FVERIFY BACKRGROUNND

31 wddars 1ouruem COM @, n JCUMPLEMENT DATA

32 naav7 wAv773 JMP My, 24 JCONTINGUE WITn COMPLEMENTED VALUE

33 H

34 TROKM LIMITED CUMPLEMENT OF ADDK 1IN AC2 INTU ACD

35 44410 ¢3414¢ CHPAD:  Lua 3,SCRHI H

36 vadl11 24137 LuA 1,SCRLO '

37 inaage 1554vn SuB 2,3 JAC3I=SCKrHI=AL?

36 v4413 137¢u0 AQD 1,3 JACS®SCRLO+SCRHI=AC?




Leve7 MusSLm

n1
A2
L]
na
wd
4]
n7
aw
29
i
11
1¢
13
14
15
16
17

"a431
naalde
wddado
4434
vwa43d>
»wd4ado

vd4dn
va4dy
waade
vdddy
V4444
naaas
na448b6
w4447

v3ayraen
#32137
12b4a¢R
ravad
122415
470403

azsaa7
151402
150833
oPv4¢3
124van
awa767
¢3v137
AWwaral

JVERIFY THE BACKGROUND

M3,€5: LuUA 3,SCRHI
LUA 2,SCRLO
SUB 1,1

M3,0A1  LuA n,n,2

SUB® 1,0, 5Nk

JMP M3, 5C

LCALL ERROX

M3, T2

INC 2,2

SURZH 2,3,SNC

JMP M3,5D

CUM 1,1

JrP M3, DA

M3, 5D Lta Z,SCRLU

JWP CMPAD

LCALL RETRN

Ma,5C:

M3 EXS

JGET SCkH]

JGET STARTING ADDKESS
J1ZERD ACt

JREAD BACKGROUND
JCHECK 1T

FSK1P,NO ERROR

PSTEP TU NEXT wORUL
JOONE ALL?
JOONE CHECKIMNG

SCOMPLEMENT EXPECTEV VALUE

100 NEXT wORD

JFORM COMPLEMENT UF ADDRESS

PEXIT TO LINKR

10068 MNSCH

a1

a3
a4
as
26
a7
a8
(3]
1¢
11
12
13
14
15
16
17
18
19
2
Q1
22
23
24
25
26
27
286
29
32
31
32
33
3a
35
36
37
38
39
4e
41
4z
43
44
a5
a6
47
as
a9
50
51
52
53
54
5%
So

wr14s

0445y
04482
paas53
w4454
4455
Qa4bd6
0aady

#4462
0nd4bys
vaafa
©waabd

14466
va4b7
“a4vy
0447}
na4y2
vaary
na474

©waazs
waa7o
wad77
¢adbhu
PELTAY
wade2
vaded
uadsrn4
©va5ed
©nadee
wabdbe?
©vwadia
nadil
04512
“4513
nd4514
»wad1d
vadlb
vas17
wdb2a
©4521

vp4addy
145
vpaasa
vndg146
¢P4451
k. rdy
RARne
fd 141
N8 6
wAeZon
LAY
va2ied
wdda7 )t
ekl a7

1a2ape
w4532
2404532
040525

030137
034149
420525
©v4a19p?
151490
156432
Q24775

vw2e521
vav51%
430563
wdvdey
©0w3ny37
n24510
v3a1u7
167524
12712¢
127124
133000
024503
167404
1330¢¢
0245¢2
124000
2450v e
wivaza
210474
n11461
P62

JMEMOKY TEST 4
«TITL SUIAG

NEXTT M4a,1,501A06

JOEFINITIUN TU LINKK PARAMETERS FOLLOWS

LMENLSE,
«LOC LPuE
M4,00
LPGya,
oLOL LMEML
]
a
2
M4, pP:  JIMP Ma,232
4

1
JTXTE 1501AGY

JEXECUTE ENTRY
M4,825 SUB @,
5TA 0,BCKGN
STA ©,D1AG
STA 0,RUw

PFILL BACKGRUUND
SL,w3: LDA 2,5CRLO
LUA 3,SCRHI
LOA P,BCKGN
SU,LP: STA @,0,2
INC 2,2
SuBZ# 2,3,8C
JMP SULLP

JTSY ERR CTR THIS PASS

JTESY PASS COUNTER

JTEST ENROR CUUNTER
JEXECUTE ENTRY
JuAlY Sml1ChH

ADURESS

IMAXIMUM SEGMENT SIZE

JwRITE TO BACKGROUND
ISTEP TO NEXT WURL
JSKP 1S DONE ALL

FGENERATE DIAGONAL PATTERN

Sb,e4: LbLa @,DI1AG
STA @,CLMN
LDA 2,50,32
STA 2,S0CNT
LDA 2,SCRLO
‘LOA 1,ROW
LUA 3,K37
ANDZL 3,1,S8ZR
ADDZL 1,41
ADDZL 1,1,84R
ADD 1,2
LuA 1,CLMN
AND 3,1,82R
ALD 1,2
Lua 1,BCKGN
Cim 1,1
STA 1,4,2
187 ROw
I1SZ CLMN
152 SULCNT
JMP Su,nde+da

J1CNT 8 =32

JREPDSITIUN TO wOw BITS
JPUT IN ADDRESS

PADD IN CULUMN

IWRITE UIAGONAL WORD

1SKP LF DUNE 32 wuRUS
INDT YET!



1GP69 MNSCM 10A70 MNSCHM

a1 IREAD AND VERIFY ARRAY CONTENTS 21 15L 10 OIAGUNAL BY UNE POSITION

N2 1ad22 1a24v7 SD,05: Sub v,0 42 8605 V20413 SU.¢HT  LLA @,NIAL

A3 1d528 4467 STA @,ROw A3 0vdbPra 115415 SuBA 0,3, 8NK PSKP IS NOT ALL PUSITIONS DONE
44 04524 14uda6? STA @,CLMN P4 4605 uwrinay?2 JMP S0, 07 JDONE ALL NOW CUMPLEMENT PATTERN
W5 04525 30137 LbA 2,SCRLD 85 rd6Po 1m1dyR INC 2,0

26 14526 »24464 LUA §,RUw A6 V467 vdudn? STA v,D140

P27 04527 ¢341w? LDA 3,K37 W7 aabln LP24pR SuB &,n

vY8 ©4d3v 167524 ANDZL 3,1,8ZR @8 v4b1l 654 JMP M4, 023 100 THIS DIAG,
29 ©nad3I1 127120 ALDZL 1,1 29

1¢ 04532 127124 AUDZL 1,1,8ZR 10 04612 vRuRE? ROW: B

11 44533 13s¢en AUD 1,2 1ADD IN THE RQwW BITS 11 74613 vadeee CLMN: @

12 04534 w24457 LOA {,CLMN 12 64014 vpwaR® SL,ADE @

13 04535 (674u4 AND 3,1,82R 13 24645 yevpv@ BCKGN: ¢

14 04536 133nen &DD {,2 JADU IN COLUMN TO ADDRESS 14 w4616 v@upvd D1AGS:

15 14537 v2iee? LUA 2,0,2 IGEYT wORD IN ARRAY 15

16 14540 ¥50454 STA 2,SU,AD PSAVE ADDRESS FOUR LATER 16 JUOMPLEMENT THE BACKGROUND PATTERN

17 0nad41 03¢as5 LLA 2,DIAG 17 w8617 420776 SL.77: LGA 8,RCKGN

18 va4b42 14dv4aua Sul 2,1 JCLMN = DIAG ® KOW 18 P4622 102p0R CuM n,e

19 04543 16740 AND 3,1 19 ©a4621 vag774 STA 7,BLKGN

20 w4544 430446 LA 2,ROW 20 24622 191605 MOV @,0,SNF INO SKP IS DONE ALL TESTING THIS ARRAY
21 n4vb4e> 132414 SuB& 1,2,5Ir JSKP IS DIAGONAL wOKD 21 04623 oPpav4 JMP M4, tX TEXIT

22 v4dddo wnnpay? JMP BCKCK JBACKLRU WORD CHECK 22 #4624 102420 Sus 0,0

23 64547 ¢3daab LUA 3,BLKGN 23 14025 pr24et JMP 8,1

24 64559 1640un COoM 3,1 24 04026 (04464 M4,p2¢2 JSTART OVER WITr BACKGND COMPL .
25 Ld55) 1P6415 SUKRXE  SUBH B,1,S5NK JSKP IS WURD ERROK 25 M4,eX3 LCALL RETRN

20 4552 ywedyy JMP SD,.LR

27 wadb53 854116 STA 3,Pr,53

28 4554 uw3saar LOA 2,Sv,4aD JADDRESS UF WORD IN ERRCR

2y LCALL ERRULY

30 04556 vn3IdL4a Ma,T1

31 vab57 ¢rvdna JMP Sp LR JCONTINUE

32 JwORD waS BACKGKND (HECK IT

33 ©04abby 034435 BCKCK3I Luk 3,BCKGN

34 vnabéy 165a¢n MUV 3,1

35 va562 ewrw767 BLLE-TVIN S § JCHECK IT

36 ©4b63 424427 SU,CR:  LLA 1,RUw

37 04564 n3atny Lua 3,K87

3B vwad6b5 166415 SuB# 3,1,S5NkK I5KP IS NUT DUNE ALL

3 14566 wvrvana JMP Su,.CL 1U0 NEXT LOLUMN

40 4567 12544¢ INC 1,1

41 04572 vaaa2? S14 1,RUW

42 ¢d4571 ¢wn734 JMP SO,85+3 FNEXT ROW Tu CHECHK

43 PINC TO NEXT COLUMN

44 4572 1024um SD,CL:  SuB w,wn

45 0v4d73 vdvayy STA A,RuK

46 ©wad7a ¢2uv4y7 LbA ¢,CLMN

47 ¢4abd75 162415 SuB® 3,,SNR JOKP 1S NUT DONE ALL COLUMNS

4b ©db70 vevdaubd JMP Su,06

4y ©d4577 {aiapn INC @240

QW vdben annlza JMP Su,ube2 100 NEXT COLUMN

51 wdbC1 verrgn SOCNT: 9
52 pao@2 177747 $D,32: =32,



171 MASCH

a1

A8
na
a5
L1
a7
2y
ay
10
i1
12
13
14
15
16
17
18
1¢
20
21
22
23
24
25
26
27
28
29
v

wp14de

24630
wably
vabde
24463
0na634
w4635
wablo

vwab42
nanay
v64ba4
A464>
¢4646
04647
6465y

avab3a LMEMLE,

AP0146
w4633
G147
«M4a63n
AL
CAARY e
SRR
NPuwdlA
vrdvied
wdoBel
4057
250314
152101
VWANPYA

V2o
1az2rae
adpaad
24127
+34774
1474¢04
unnap2

IMEMORY TEST &5

LPGUm,

MH, 0@

.T1TL GLPATY

NEXTT Mb5,1,GALPAT
JUEFINITIUN TU LINKK PARAMETEKS FULLOWS

«LOC LPGA
MH he

LLO0C LMEML
4
*

”
JMP Mb, 02
L4

1
+TXTE lGALPATY

JEXECUTE ENTRY

bo,n2i¢

Mh,2AL

182

ADC @,0

ST4 @,M5,PS
LUA 1,SwRG2
LUA 2,M5,02=1
AND 2,1,82R
JMP My, 24
LCALL ARANG
LCALL LwRBK

$TST eRR CTR THIS PASS
JTEST PASS COUNTER
JTEST ERROR COUNTER

JEXECUTE ENIRY ADDRESS

FWAIT SwITCH

PMAXIMUM SEGMENT SIZE

1ACYs=1
JPLACE IN CNTL wORD
JCHECR DATA HOLD FLG

JSKP IS USE RANUOM DATA
)

1GET RANDUM #

1FILL BACKGROUND

loa72 MaSLM

vl
a2
a3
24
a5
26
az
a8
AY
10
i1
12
13
14
15
16
17
18
19
2¢
21
22
23
24
25
206
27
28
29
3¢
31
32
88
34
35
3o
37
38
39
4

LK)
74654
waess
a65e
0a657

0waebby
24061
04062
0466
0ao0b4
0wa665
vabbo

wanvly
weo71
V4672
74673
nav74
nao?s

¢a676
vwao7?
wazrng
aa7el
wajng

warpy
walva
24705
valee

G471
na711

“w34137
A84835
102Ren
ada1ania
w393187

150415
wrnaata
w217490
w2bapu
1a7415
ePpdgd
w54116

wesaz?
424140
1464383
[T LT
1514¢2
¢Pv703

w22413
na1anv
1754u2
166432
¢ny753

v144vs
vAvanld
17vAeR
Vwan7 44

aguren
AR neon

IwR1Te PATTERN COMPLEMENTED

M5,03: Lub 3,SCRLO
. SIA P,M5,5V
coM a,v
STA ©,2,3
LUk 2,SCRLO

J1GET STARTING AUORESS
JSAVE BACAGND DATA wORD
JINVERT PATTEKN

JPUT INVERTED PATTERN IN x
1GET vALUE FOR Y

JREAD X+1,X,X+2,X,X+3,ETC,

Mb,043 SuUB® 2,3,3NR
JmP M5,4C
LoA 7,0,2
LUA 1,0,3
AND& €,1,3NR
JMP M3, 4C
S14 3,Pr,S3
LCALL ERRUY
5,71

LDA 1,5CRNY
ADCLR 2,1,S8NC
JMP M5,45
INC 2,2

JMP Mb,04

m5,4C:

JINCREMENT X

Mb,25: LDA @,M5,5V
STA 2,0,3
InC 3,3
SuBZ# 3,1,82C
JMP Mb,04m=3

#5,061 ISZ Md,PS
JMP M5.EX
CuM @,0
JMP Mb,2A

$EXLT PUINT OF TEST
MS,EX: LCALL RETRN

Mh,PS: @
My, SV: »

J10ONTT USE X

INEXT wWQROD

JGET CONTENTS OF THIS LOCATLON
JGET X CONTENTS

JCHECK AGAINST INVERTED PATTERN
INO ERRQR, SKIP

JGET SCKHI
JOONE ALL?

$INC TO NEXT Y
INOT YET

PGET BACKGND

JPUT PATTERN IN X
1STEP TU NEXT wURL
JX> SCRAWI?

JUSE NEw X VALUE

SJCHECK PASS#
JEXIT IF NO1 FIRST PASS
JINVERT DATA PATTERN

160 FILL BACKGND AGAIN,TEST AGAIN

IRETURN TQ LINKR

I1PASS CNTL &
JSAVE BACKGND DATA



lea73 MNSCM

3%
A2

24
95
13
a7z
28
a9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

we147

w4712
©var71y
nd’i14
64718
vé746
04717
waz2¢

nar24
V4725
vd4720
na727
va73
24734
04732

04735
©va736
04737

w474y
04741
b4/42
64743
©v4744
w4745
uaza6

w475y
va’5]
04752
wa7538
24754
a4755

vwa757
w476y
04761
¥a762
ya763
w4764

©wp4a712
wrai47
P47 15
LLUBE.14
naayL2
PEPLLY)
APCPUn
WRIRBR
nwrgai@
.LLIY]
Wavany
64v507
153714
142722
wevdul

wavrpog
192000
vava47
vdai2e
w_24774
135404
Weodn2

0381387
434137
1724209

156415
@radie
vébave
vwasnpe
106435
wludvd
wh4116

wRS556
441490
w25090
106435
vAnana
V54116

n3623
024140
166233
wraded
17504¢0
wen7s3

JMEMURY TESTH 8,,,,GALLOPING WRITE RECOVERY

«TITL GLPWR

NEXTT M6,1,GALWREC
JUEFINITIUN TU LINKK PARAMETERS FOLLOAS

LMEMLS,
+LOC LPGO
M6, 00
LPGy=,
oLOC LMEML
L)
%}
]
Mb,UA3  JIMP Mb,42
]
1
«TXTE lGALWREC)

JEXECUTE ENTRY
1682
Mb,42: ALC 0,p
STA #,M6,PS
LA 2,5WRG2
LDA §,M6,42=1
AND 1,2,5(R
JMP M6, 24
LCALL AKANG
Mb,2A8  LCALL LwRBK
PSET X T0 SCRLD
LUA 2,SLRLO
LDA 3,5CRLD
COM @,

Mb,033

JTST ERR CTR THIS PASS

JTEST PASS COUNTER

PTEST ERROR COUNTER
JTEXECUTE ENTRY ADURESS
JuAIT SwITCH
PMAXIMUM SEGMENT SIZE

ISET PASS CNTL YO =t
JGET DATA FLAG

I1SKP IS USE RANDOM DATA
TUSE ALL ONE'S PATTERN
JUSE KANDOM DATA
TFILL BACKGWOUND

7X ADLRESS
JGET SCRLO
JPUT PATTERN COMPL, IN AC1

ITWRITE/READ FUR THIS VALUE OF X

M6,043 SUBHW 2,43, SNK
JMP M6,4C

STA 1,0,

LDA t,0,2
SUBZ# &,1,SNR
JMP M6,4C

STA 3,Px,88
LCALL ERRUY
Mo, T1

STa #,8,3

LuA 1,0,2
SUBZ# m,1,SNR
JMP M6, 4D

$TA 3,PR,53
LCALL ERRQOY
M6,T2

LOA 1,SCRHI
AUCZ¥ 3,1,5nC
JMP MB,85

INC 3,3

JMP Mo, dd=1

*6,4C:

Mb, 403

JVON'T CHECK X

INEXT WORD

ISTURE INV, PATTERN IN Y
TREAD X

JCHECK READ AGAINST BACKGND
IND ERROR, SKIP

JWRITE TO Y BACKGND
JREAD X

PCHECK AGAINST BACKGND
INO ERRQR, SKIP

JCHECK IF ¥> SCKHI

PINC TO NEXT Y
TCONTINUE WITH NEXT Y

w74 MNSCM

21
a2
23
aa
as
a6
a7
a5
a9

0naz765
04766
64767
ca77v

04’7
aa772
©waz73

0a77s

151490
v2a1ae
146432
¥na7as

©2ndn3
1rueve
ena?4y

(24

JLNCREMENT X TJ NEXT wORD

ME,p5:

JEND OF
Iv6,063

M6, EX3
M6,P53

INC 2,2
LOA 1,3CRRI

SuRZ# 2,1,82C JOONE ALL?

JMP M6 ,03 INOT YET

PASSmCHECK PASSH

182 Me,PS

JMP M6,EX JEXIT IF NOT FIRST PASS
comM 2,0

JMP M6, 24 FSTART AGAIN WITH COM DATA

LCALL RETRN



1Ua75 MNSLM

ne
S
a4
43
26
a7
ad
a9

naz7e Anav a7 PROGK:

@4777 204020 LOYSE:

wSnne ©va75e3

«TITL MNSCMT

LPGO=LZMAX 18OF PGMS LOADED TO BE INLT
v 1END OF PLM
o TXT /COPYRIGHT (C) DGL,1976

05013 746101 ALL RIGHTS KESERVEN/

05025 vd4/7115 DIRT:
141523
152115
120240
n3vean
GAPRBR

wdn33 avneew

05634 onu200

0503b 176774

25636 pPoRuA

05037 yasepn

W5pdyr A0ynrneQ

n5041 ¢nnanpR

uSué2 ¢PvrKR

*«)p@nd TUTAL EKRURS,

ZTXTE IMNSCHT a8l

¢
STR11
176774
?

?
[
n
n

<ENU STRT2

AnApn PASS 1 ERKONS

a7t MNSCHM

ADFLG
ARANG
AYTUK
ACKCK
BCKLN

BGNAD
4TSV
BTSWO
BT,CK
BY,CR
Ciuzne
CALLE
CALLS
cuslC
CD1SP
CD.EX
Cu,KY
CO.LA

Ch,.se
Co,. 51
Cb.S52
ClL,.53
CHA?3
CHC?T
CHRZT
CnR?2Z
CKKEY
CK,23
CKo3A
Cr,.K1
CK,K2
CK.K3
CK.53
CLF?

CLMN

CmMPAD
CURPR
NEC?0
DEC?P
DEC?T
0EO?T
D1AG

OIRT

0TOSR
DTS1K
QTSRN
0v1Ss,1
ECL

EGGS
ExSy

Aury27
PYAn7 7
#olatll
nnds6q
pna61s

won2e2
Por274
Ppaneshe
[PLILS
none7s
ra2022
201125
nR1124
201073
ra1e62
natim7
Pe1123
ser12e

701116
fo1117
roL129
Ps1121
2ei701
Bui671
@41722
ray72en
LLICRE-T 1]
Pa1d47
na1541
[LA%-X}
201545
PY1546
ryida2
Pu171d¢
Ppdbid
[ ELEY]
orgtd
va1642
Pg1657
042426
221651
no4616
nedu2s
®41022
LIT BB NN
a00771
nu1vda
L) 2R

-
®AP 124

14701
13735
27/04
69722
68/22
70/19
16/03%
18727
18/@27
18/34
1873/
a44/%4
29/14
29711
29/07
20/03
sdsay
29/06
28/04
52747
28706
28/07
28/¢v8
29/%Y
42/3%
35759
42/29
42/39
16734
39719
39/21
39/14
39/24
39s28
39/s42
13/24
68737
65/35
13/48
42/0%
42/13
41/58
42/12
68/23
137038
_27/24
13740
26/4¢
27733

2/m1

6/01
17720
22/00
23717
38715
36/11
57732
13725
13757

63732
27/07
69/33
6R/29

16/05
18730
18727
18741
18747
a6/02
/16
3n/1d
29/m6
29/m2

Jers14
25/09

29/m2
29/83
29/04
29/¢€0
A2/38
417482
42737
42/44
3n/s14
3973y
39739
39736
39/37
39738
39/@5
a2/47
68747
66/14
19/11
42/23
42/18
44/08
4a2/17
©8/36
75/11
27/27
24/12
27/02

2/02
19/28
19/32
22/09
26/021
3ns17
36/1¢
58/
13727
19/2b

71/3¢
27/1¢

08/50

18744
18/28

3as17
RLVAYS

3n/03

29/21
29/22
29/s23
3a/05
42742
41/43
42/4%
42/56
39/a2

39/33

68/54
67/16
26/27
43/69

69717

d1s28

2/1%5
13718
19733
227160
29/07
32/006
37/ma
75702
19714

73732
27/18

65723

18740

J0/24

30/09
3e/10
se/11
3e/12

42/22
42/58
44742

39/34
69/04

35/02
44/08

70/02

2/17
13/20
20/01
23/05
29/08
J3s01
38730
75711
31s22

69/33

Jase7

42/29

44/45

69/12

38/2s

7e/06

2/21
15702
20/02
23/96
29/17
J4/18
54/46
75719
31729

7e/13

38/13

42/31

697406

59/01

70/14

4/11
15714
208/06
23708
29/21
34719
54/08

78/17

49/@3

43/26

74/11

4712
17/17
22/0@2
23712
3asad
34731
55745



@@77 MNSCH

EREXI
EREXT
ERMPP
ERNPR
ERRMS
EKRU3
ERROH
EKROI
ERROR
ERRUX

ERROY

ERRRT
ERRTX

ERR,D
ERR,1
ERR,2
ERR,3
ERR,S
ERR, L
ExTOT
ERTXT
ER.PR
ER,.S@
ER,5%
Ek,.S2
ER.S3
ER,SS
ER.TP
EXCTS
EXC,3
EXC,C
EXC,J
EXC.lL
EXC,R
EX,S6
GTPHS
ICALL
ICALT
ICLF?
ICRLF
ILRG

ILSTR
IMESS
INA?

IN1?

INt20
INt122
INg23
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35742
35744
28712
38731
21/02
21/11
75718
23/21
46733
21/12
47/38

19707
39732
4374y
43710
43740
34724
34/04
34/30

43/58
43/59

43745
43/3e@
43/39
43720
13/20
29/27

44/20

31718
5a/15
31/138
39/57
26/08
35/34

33/a7
6B/38
67/@3
73735
69/51

69/5¢

70712

69/36

31708

35745
29/07

a5/43
46/57
26727
a7/45%

35719
63/23

3a/27

43/55
43/33
19/38
46/43
J1/29
31/38

34/11
35747

50/07
62/83
67/15
737306

35713

Je/es

75726

44/26
47/50

35725
71725

46/52
31731
33/01

35/23
35/55

58/03
63/3¢6
68/27
75/01

44/37
49/08

37/07
73/27

31742
33/84

3Bso7

59/01
64/84
68/40

46748
52736

37721

31749
58/13

56/04

59s22
v4/12
69/85

47/03
53710

37727

33/81

fnB4 MNSCHM

TT1IS3
TTewd
T1.22
T1,LE
T1.01
TT,.P?
TT,.53
TT,T1
TXT.0
TXT,2
TXT.3
TXT,4
Tx7,7
TXT7,.8
TYP?
TYP?R
WAS,P
WAS,0
WAS, T
WRBKG
WRBSY
XMS32
XOR, T
XTINI
zoce
Z5U%P

fnisa/
01574
wn1574
¢v1350
701564
rp1572
fBL576
7221550
7B2557
P420612
an2624¢
r02642
Py2064
fR2672
0e2037
av2a70
?B1530
fp1534
fR1532
PY42606
Ppag7s
roaz14
©®1535
Po1264
Rv1626
nA1665

35747
39748
39/51
35748
39747
39/54
ae/02
21/98
35728
bSn/a6
52/30
18/32
Sa/1s
50/12
42/30
44721
39/15
39/13
39/18
13739
58/02
25/85
38/238
J4/04
13722
42/03
43/36

35/51%
39/58
39759
35/58
39/54
39/59
4an/04
39742
S54/01
54/02
54/04
54/@5
54/06
54707
ay/04
447486
39/24
39728
39/26
b8/m2
S8/0¢8
25/22
39/2%
34/10
41/53
42/10
43/38

35757

4n/@1
4a/05

44/21
44/51%

58/08
58/11
25/25
39/s27
34/28

42/20
43/46

46/@9

26/03
39729

42/25

47/25

4a3/04

43/16

43718



