


s . -}{. =i
1:085

“AB2IP030~. 1082

BO1

SOPDRNETH.111:05 PRCBHDRICZIGFBHSES 0CC 10000 78233

SEG

‘ ST
T0

-NLI
.REP

IOENTIFICRTION

e Sk ok Sy

PRODUCT CODE : AC-9031H-MC
PRODUCT NAME: CZOKBHO T17-9YK SYSTEM EXERCISER
THIS VERSION TEST DECTAPE UNIT I MNOT UNIT o

DATE: 0i-FEBRUARY-1978
MAINTRINER: DIAGNOSTIC GROUP
AUTHOR: JOMN HITTELL
REVISED BY: W.F. KELLICKER 25-FEB-74

AL LOSCHAK 1-DEC-75

BARRY SUS 01-0CT-77

BILL SCHLITZKUS O1-FEB-78
THE INFORMATION IN TH NT IS JECT TO CHANGE WITHOUT
Ml e ol B, SRENED Bt oyl oRn ol
NO gsgsousxaxLxrv }on'nuv éz HAT MAY APPEAR IN THIS DOCUMENT.

RESPONSIBILITY FOR
EQUIPMENT THAT IS

2
of
1

.—g:
"R
¢

:

o3

AL EQUIPMENT CORPORRTION
TAL EQUIPMENT CORPORATION:

UNIBUS MASSBUS
DECTAPE




2.2
e.2.1

COl

ABSTRACT

gl;gﬂm IS A ?M&EW INTERR?TIVERFBUS E:ER-
ool SIRETARE 0 COORRERY enebi oiCTo

0

NTLY. THI IS NOT
N
PROBABLY BE NECESSARY

TOT
C N 10 DEVICE, IT WILL
SPECTIVE DIAGNOSTIC

IS

T T FUNCTION WitTH T

T8 CIRBY CheviEeALFUNCTION WlTH THE RE

IN THIS VERSION THE INTERRUPT SERVICE ROUTINE FOR THE

gésxog KHI*L. &us u;& ;mcx AND THE NPR DRTA BUF. ERS ARE
LOCATED TG THE C NT BANK.

REQUIREMENTS

EQUIPMENT

PDP-11 STANDARD COMPUTER

OPTIONAL HARDWARE THAT THE PROGRAM WILL EXERCISE

MM11 UP TO 28KW OF MEMORY

RC11 DISK

RK11 DISK

RP11 DISK

RF11 DISK (25?!()

TC11 CTRPE-TR ¥

KELIR EXEP“D ARITHMETIC UNIT
KW1lL LINE CLOCK

PC11 HIGH ED RERADER/PUNCH
BL1L R?ﬂ ASR3S TELEPRINTER-LC11,VTDS
LP11 L {NTEE

LS11 LINE PRINTER...SEE 5.2.11
STORAGE

PROGRAM STORAGE - THE ROUTINE USES
YK OF MEMORY

LORDING PROCEDURE
METHOD
PROCEDURE FOR NCRMAL ABSGLUTE TAPES SHOULD BE FOLLOWED.
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STARTING PROCEDURE
THIS PROGRAM HAS BEEN MODIFIED TO RUN WITH OR WITHOUT
-~ PROCESSOR.

C S
ESoss e M‘mﬁ‘&?m£ :::G:::mm
agronaTIcarly 8BETAY The SoNTERTSGF [SEaTTON

IT'S THE RESPONSIBILITY OF THE OPERATOR TO SET UP
THIS LOCATION PRIOR TO STARTING THE PROGRA

TI~£ PROGRM REQUIRES TWO BELLS ON THE TTY

occuns n?'fn TONE PASS OF THE mg nuchou,"fss%ns}rﬁﬂ‘

CLEARED. THE ND_BELL MARKS THE
EEO INSTRUCTION TEST PRSS WITH THE TRACE BIT
SET.

CONTROL SWITCH SETTING
STARTING AT SA 200 ALL SWITCHES SHOULD BE SET AS INDICATED.
STARTING RADDRESS OR ADDRESSES

(R) SR = 000777 TEST PROCESSOR ONLY-WITH CORE EXPANSIOMN
4:)) EOOCS SRES MIEg TEST PROCESSOR ONLY-4K-INHIBIT

(C) 200 = = XX TEST I/O ONLY

(D) 200 = = =CORE EXPAND AND TEST ALL AVAILABLE

)
~
o
A
<
=

B 1
S8 C | peden e

555 i % tgtgﬁ . 3 h Jinﬁ RC11 RND RP11 DISK(S)

SWZ = 1 %mians%mr: RRINTER --- IF LINE PRINTER IS USED.
IF EAE Ex?g ol WILL BE gu'?onmxcm.u SELECTED
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4.3 PROGRAM AND-OR OPERATOR ACTION

ggﬁ PROGRAM INTO MEMORY.
O‘TIDSHITCH REGISTER TO STRARTING ADDRESS.

L ADDRESS .
SET SHITClﬁs TO INHIBIT NON EXISTANT DEVICES
Pﬁss START.

PROGRAM WILL LOOP AND
aeuf WILL RIN$ ONCE PER PASS OF THE PROGRAM.
- qu MUM OF

1 WO PASSES SHOULD
S BE RUN.

$. OPERATING PROCEDURE

5.1 OPERATIONAL SWITCH SETTINGS

S.1.1 AT SR 200 .. THE INSTRUCTION AND LOGIC TEST. WITH ALL SWITCHES
DOWN THE PROGRAM WILL TEST ALL DEVICES AND PRINT OQUT ON ERR(SJES
-’

AND CONTINUE IN TEST. (BELL WILL RING AT COMPLETION OF R PR
S.1.2 SWITCH SETTINGS ARE

SWIS = 1 OR UP ... HALT ON ERROR )
SWl. =1 OR UP ... SC #oop
SWi3 = 1 OR UP ... INMIBIT PRINTOUT
SWI2 = 1 OR UP ... INMIBIT TRACE TRAPPING
SWil = 1 OR UP . xuu§ T ITERATION LOOP
SWi0 = 1 OR UP ... INMIBIT ESSOR TEST
SWOS = 1 OR UP ... INMIBIT VARIABLE CORE EXPANSICN
SWO8 = 1 OR UP ... RESTART ON ERROR

5.1.3

5.2 SUBROUT INE ABSTRACTS

S.2.1 BEGIN SA 200

S.2.2 SCOPE
rux; OUTINE CALL IS PLngsg BETWEEN EACH SUBTEST IN THE
I nﬂgsxgg §§chou. ag nggsasg THE STARTING ADDRESS OF EACH
IF aTEcorz ogr ?s egs TED WITH SWlY4=1; THEN
IT Wl Jgﬂ? 0 THE ST OF ggg SUBTEST THAT THE SCOPE LOOP
1S REQUESTED FOR. IF SCOPE L IS NOT REQUESTED, THERE WILL
BE EITHER A FIXED OR RANDOM NUMBER OF ITERATIONS ON THAT SUB-
TEST BEFORE THE NEXT SUBTEST IS ENTERED. SWITCH 11 ON & 1
INHIBITS ITERATION OF SUBTESTS
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$.2.39 AT
IS A ROUTINE THAT PRINTS-OUT AN ADDRESS THAT TAGS THE FaI_I',
TEST, THE STATUS REGISTER AT THE TD:E THE FQ?LJRE
TEST BEING EXCUYED Q' THE TIME OF

RND $HE PROCESSOR
ILURE.

5.2.8 TRAPCATCHER

LSS
tﬁrsﬂnurts TO T

AT LOCATION
CTED TRAFS anC
OR ARER OF

mm
—
—m
DO
%—4
gy —4
ZUr—
~0
mr
ID
Sl'l
-
<
M e
n‘ug

"‘T x“(: INS Téf‘ “FE é':ET( ??RY F
INS#I.‘ ION WHE OCCﬁ . . pasan

RE THE TRAP
S.2.6 TTYINL (TTY INPUT)

THIS MTES IN THE INTERRUPT M
C%Kg'? A COUNT PATTERN IN A0E

THE READER
TTY, TINE WILL ACCEPT AN INFINITE
nugggs z;aousvngg (BLANK ANK - TAPE %
FIRST BYTE THAT 1S NoT A DERQ MUST BE R ONE
YTES MUST BE ONE GREATER.
gnnon IN THE COUNT
0.°1F NOT A

AND

IF % ROUTINE DETE

PR TTE IT CF%CKS TO ?EE
HI-(N TES ING Tl‘f

RE THE TAPE HUS HAVE A COUNT PATTERN AND BE
LOCA ED ON THE LEADER PORTION WHEN STRRTING TEST.

S.2.7 TYOUT LTTY OUTPUT)
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THIS IS A ROUTINE THAT OUTPUTS A COUNT PATTERN IN
THE INTERRUPT MCDE TO THE TELEPRINTER IF A PAPER
TRPE IS PUNCHED IT MAY_HA 7S BE#S) IN IT.

PuNCHED WHEN THE BELL FOR S COH’L RINGS.

$.2.8 RFSTART (RF-11 DISK)

hgs “?HT¥ﬂsrpfnrﬂg"§rgn“357‘n2“81 Il BaRTSF FEsT BrbRN:

CGI Tl-ﬂ'l IED THIS SEGFENT OF ORE IS _WRITTEN

IN OCK £§§K SR TOTAL

DISK(S IvRITT N ﬂ C!’(CK IS USE TO VERIFY THRT
THE DATA HAS BEEN WRIT ? 2 ?K s THAT NC
I%OIC ME IN EXERCISING FE DI K (DRT S NOT TRANSFERRED

INTERR(.PT SERVICE ROUTINE AND

DATA AN THA T INSTRUCT O ReD sgxnc EXECUTED IN.

5.2.9 FENDZ (TCil1 FORWARD END ZONE)
R A %::;:."::858"‘" VB
:3"4;.., Wiy SESlirsn e oo
Nty SER i
8 (400 WORDS)

i
g .sgz e v,

OF TE; &Tﬂ
OCK NUMBERS ARE RERD

Bﬁrfﬁwqﬁc“"ﬁ'&% 4BFEA TEROUEH Boghot., iEno

FT
ég og'f? % AERD OPERATION IT MAY BE NECESSARY 70

S$.2.10 LCLK (LINE CLOCK)

TEST K IS_IN THE INTERRUPT
TR TF Shel IS, o,y T e
WILL Rl.l'l A ULZ ESSRH?S SE‘T:gL'?SFT:!‘ SECO
‘H?S gn %YCLES hg ?HE LINE F EQUENCY

S.2.11 LP1 (LINE PRINTER)
TH S ROUT OUTPUTS TO THE LINE PRINTER IN
WHILE FILLING THE BUFFER IN

YH? %NTERRUPT MODE WHILE THE BUFFER IS BEING

D
FOR 132 COLUMN PRINTER CHANGE LOCATION LP80 FROM 117 TO 203.
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£.2.12 HSRIN1 (PCl11 INPUT)
THIS ROUTINE OPERATES IN THE INTERRUPT MODE :20

AN TNEINITE NUMBER OF SER0"GVTES” (BLANK THPE):
BYTE THAT Ib

X Ky e U

RE N TESLENPRPEE A COUNT PATTERN QNQ
LOCATED ON THE LE R P TION WHEN STARTING EET.
5.2.13 HPOUT (PC11 OUTPUT)
THIS IS R ROUTINE THART OUTPUTS A COUNT PATTERN It THE IN-
TERRUPT TO_THE HIGH SPEED PUNCH.
5.2.14 RKSTART (RK-11 DISK)

TRANSFE
EXECUTED
S.2.15 RCSTART (RC-11 DISK)

THIS ROUTINE PERFORMS R WRITE AND
THE DATA THRTﬂés HRITT?N 8N T
VER MODIF IED.

CK OF THE DISK.
TEST PROGRAM
CORE IS WRITTEN
TER_THE TOTAL
SED TO VERIFY THART
S
T

>
S0
@R>
Ao
=0
%“ﬁﬁ
mof

MOTE THAT NO
NOT TRANSFERRED

* ARE
INTO CORE).
O THE CURRENT

LN (DATA
B UL R R R BUEE TR T TR
S.2.16 RPSTART (RP-11 DISK)

Rﬂg HR%TS CHECK OF THE DISK.
ART OF TEST PROGRAM

HIS SEGMENT OF CORE IS WRITTEN
. RFTER_THE TOTAL

E CHECK IS USED TO VERIFY THAT

T Y ON THE DISK. NOTE THRT NO

RTO NFE P? E % K_(DATA IS NOT TS??SRE?gED

TRﬂN528RSED TOHTHé NT HAT ?Néﬂsuc ONS QR BEING

EXECUTED IN. (FOR T HE RPO ISR MUST BE MOTIFIED TO TESY THE FULL SURFACE
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S.2.17 CORE EXPANSION (DETI)

S ROUTI IS CONTROLLED BY SWITCH 9. THE PR?C SSOR
m &I'E C WILL BE EITHER 4KW OR EXPN?: T0
RAX MU “““““"" ING A_“OATO" 1O A LOK

lﬂ

e
"é‘“&*
;g:z N
'3‘
5
i
o®
"2

AN_I

- I
SRl W SO I
TEST é NEX MN IN THE LARST BANK THE MODIFIED
INSTRUCTION WILL TRANSFER YOU TO
THE LISTING SHOWS ONLY THE CODE OF BﬂNK ZERO. _Wb_N AN

ERROR OCCURS THAT IS NOT IN BANK ZERO, IGNORE THE BANK
BITS OF THE PRINT OUT AND USE THE LISfING FOR BANK ZERC.

$.3 PROGRAM AND/OR OPERATOR ACTION
S.3.1 LOADING AND STARTING AT 200 WITH ALL SgIT(I:gES

osE :lT" c% TEEHEG EiFPRIN%UT WHEN
AN EE AND x?i IS NECESSARY TO

T
1 r;c
SC ON IT, SET SWIS TO HALT ON ERROR
THEN SW14 TO LOOP ON ERROR, THEN SWi13 10
DELETE PRINTOUTS.THEN THE MACHINE MUST BE CONTINUED.
&. ERRORS
6.1 ERROR PRINTOUT
ARE IN A THREE WORD FORMAT, THE 1ST IS PC+2 OF THE
oevzcso ERR THE 2ND. IS’ THE STATUS REGISTER.
THE gno IS T Pnocesson TEST AT THE TIME OF THE ERROR
(CONTENTS OF RETURN)

REFER TO THE LISTING FOR DETRILED INFORMATION.

6.2 ERROR RECOVERY
FOR TTY RERDER AND HSR, TAPE MUST BE REPOSITIONED TG
LERDER BEF RESTARTING TEST. IT YOU DESIRE TO HAVE
THE Pnocann ESTART ON AN ERROR MAKE SWITCH REGISTER
BITB AN ONE.
RESTRICTIONS

STARTING RESTRICTION

IF LINE PRINTER IS USED RESTART ADDRESS MUST BE 400
FOR HSR AND TTY READER, TAPE MUST BE ON LERDER.

7.2 OPERATIONAL RESTRICTION
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IF OPERATION UNDER MONITORS, THE "ous LE DEVICE,.LINE PRINTERS
AND ThE SYSTEM CEVICE RRE NOT TEsT
MISCELLANEOUS

TRACKING DOWN UNUSUAL FAILURES
FRILURES THAT MAY OC CUR BECAUSE OF A FALSE ENTRY

RATHER THAN A suars T. ThETE n:c*xon &W;ROL R%;ISE
SEVERAL PROC THERE 18 A

LSO G D e oAl ot s e
ON . ey HOW MANY TIRES

TI T
SUBTEST h 1; ANOTHER LOCF
TION ICOUNT: THAT CONTRINS THE cr’r RATION

T0 * m FI I Tn&uw T gquIELST
S P SEhor Sy R
SUBTEST F 0 A gmcn T0 THE FIRST
msmucnon m: T 'r mff' FIRST LOCATION FOL-
LOWING THE LOCATION) THE “HLT" LO-
CATION MAY as ac D WITH A "NOP™.

A USER MAY ADD A uuxoue ROUTINE TO THIS TEST TO EXERCISE
A NON DEC OPTION R CHECKING BUS INTERACTION WITH WIS
EXISTING DEC OPT t

FOR_TROUBLE FREE INTERRCTION THERE RRE A FEW GROUND RULES
THAT SHOULD BE FOLLOWED.

1. USE NO REGISTERS.
2. THE ROUTINE SHOULD BE STAND ALONE.
3. THE EXISTING “HLT™ SHOULD BE USED FOR ERROR DETECTION.

4. CODE IN THE PRIMING AREA SHOLD SET INTERRUPT
ENARBLE, INITIALIZE DATA AND RAISE A FLAG IF NECESSARY.

S. THE INTERRUPT VECTOR STATUS HORD SHOULD CONTARIN THE
PRIORITY LEVEL OF THE DEVICE

6. THE_ INTERRUPT VECTOR SHOULD POINT TO YOUR STAND ALONE
ROUTINE.
7. Ogg STAND ﬂLONSnROUTINE WHEN COMPLETING ALL HOUSE KEEPING
RATION TA COMPARISONS SHOULD THEN EXECUTE A
“RTI* TO RETURN TO MARINLINE CODE.
INSERTION OF USER I/0 ROUTINES

1. MAY BE INSERTED IN BANK ZERO WHERE I-0 ROUTINES EXIST.
FOR DEVICES THRT THE USER DOES NOT HAVE, IF CORE EXPANSION




KO1

:05 PAGE 10

20-JAN-T8
-78 11:05

IS TO BE INMIBITED, THE USER MAY OVERLAY THE ExPANSIC!

2. IF THE USER HAS MORE THAN 4K OF CORE, THE ROUTINE
MAY BE PLACED IN ANY OF THE EXTRA BANKS AND CORE
EXPANSION BE INHIBITED.

3. IN THE FRIMING CODE E THE

SEVE FOR

TAG “MAINLINE™ THERE IS INSTRUCTION %7 , 98USER .
THE SECOND WORD OF THAT INSTRUCTION IS nu b'i ?s

noon:ss THAT THE USER MAY CHANGE TO POI o HIS ROU-

snouw EXIT HIS PRIMING ROUTINE WITH A

EXECUTION TIME

Ext-:cunon vmxss WITH nunaen OF DEVICES, FOR YKW _YSTEMS WlTH
1 MINUTE WITH TFIE TRACE BIT CLEARRELD

Y AND HSR O ABOUT
RBOUT 1.5 HINUTEQ WITH THE TRACE BIT SET

PROGRAM DESCRIPTION

THE NSIGN OF TH* aYSTEH EXERCISER IS PREDICATED
UPON_IT INTENDED FOR_ AR PAPER TAPE
SYSTHHIHF KHW%?E AND THAT IT BE EASY TO
RUN . AND ALSO, h-m IT_MAY BE MODIFIED
ERSILY TO § A T%“ OF PERIPHERALS,
iy e R it
S A I oo P
STﬂ T} N TI-E EXER-
i ,'1 &.u -smcmonx-
ss;sw i agLf e e R
CISER - Y APE AND RESTART
Tm INT NTIM NSE. EACH
IV OSGEJN STMD A-
N T!'E INTEWT
% gty 3"“ K .
TI'? ali éﬂ GI ?&V CES ARE
I" ; Tl‘ EV RT GX TER 1£N¥§ngT
r*ﬂ PATTY “ g ﬁ ? ; ION TO
?E NOT INITIR
UMPS TO THE PRO-

cssson Rﬁne imxvmum. o:vxcss ARE SERVICED
AT THE INTE T RATE.

THE INSTRUCTION EXERCISER IS A STRAIGHT LINE TEST
OF INSTRUCTIONS. THE SEQUENCE IN WHICH THEY ARE
EXECUTED IS THE SAME SEQUENCE IN WHICH THEY ARE
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10.

11.

TR ORI AT
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203600
104400
17??75

11:05 PRGE 11

SHOWN IN THE LISTING. ERCH ARER OF CODE FROM
~SCOPE TO SCOPE~ 15 AN INDIVIDUAL SUB-TEST. WITH
SHITCh 11 UP THE SUB-TEST IS EXECUT .

AND THEN -TesT oN
I CUTED. R IF SWITCH
NUMBER FORE ENTERING NEXT TEST
P aITeH 14 12 0P vou hn VER LEAVE THE. NT

THESE

% &m‘?’m "?%& WL aE SukPPED

AFTER THE nooes AND INSTRUCTION HAVE BEEN PR
INT WEN TESTED IN m_s‘ gzre

txuc xs ll.
msmxmuon 1S ﬁ srso COMBINA nc nc Sgnmns
wsm ..
m.so*s 'fou: an. AUTO %covenv
T ENRBLED UNTIL AFTER THE FIRST PASS OF tHE
é nenéou OR EXECUTING ALL INSTRUCTIONS

WITH THE TRRCE BIT SET IS TO TAKE US INTO SERVICE AT
THE END OF EACH INSTRUCTION.

THE CORE LAYOUT IS BROKEN INTO FIVE DISTINCT PARTS:

(1) THE TRAP CATCHER,
(2) THE SET UP AND 170 PRIMER ARER AND 1.0 TEST ROU-

(3) }HE£§QOCESSOR TESTS AND

(4) CONTROL AND UTILITY ROUTINES.
(S) CORE DETECTOR AND EXPANSION ROUTINE.

LISTING

FLOW CHART(S)
-ENDR
.ENRBLE RBS

"r7G: TGPBBEELT S B Al ot o v

: TRAP usto FOR ERR
SCOPE=TRAP ; TRAP USED SCOPE LOOP AND ITERATION OF SUB PROBLEMS

CC=177776
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s sl

000001 moi.zm
m m =-2000+40
176040 g_aumch-aooowo
1 :2PT 100
3 : TRAP ENTRANCE
HAL T :TRAPPED TO PREVTOUS LOCATION
t§5 ZE_'{'HE'T' SEQ,ME
603 88%“ Te2
16 HALT :FALSE TRACE TRAP
30082 i
. =30
000030 PRINT ;FOR HALT TRAPS
t 0000 340 ;HIGHEST PRIORITY
ié 00003y 3c.:£c USER TRAP
is 000046 LZogécn ;RETURN TO MONITOR ADDRESS
i’ 0000S2 040000 ;EXECUTION TIME IS MEMORY SIZE DEPENDENT
g ; (RB) IS THE STACK POINTER
P((RB)) IS PC+ LOCATION WHERE THE TRAP ORIGINATED
FOR ON RUN WITH ALL SWITCHES DOWN
: 8k | el
B = 5 T
:SR xgsx UP---INHI *"&g ouT
2R 15=1 O UP———1rel } 5 En 1IERATION
; =
E g 18R 1851 OR Up ] PHOCESSOR TEAT
2 : gg 33:% g uP VARIABLE CORE EXPANSION
E g :SPECIAL mg ITCHE T SET RESPECTIVE SWITCH TO A 1 TO INHIBIT INT*IATION OF DEVICE
;SW D=1 INMIBIT TTY OUTPUT
B34 iSW 1=1 INWIBIT TTY INPUT
: o 3= iRl
2 : :i NH ; LINE cLOCK
iSW S=1 INMIBIT RC, RF, RK, RP DISKS
2 18 6=1 INMIRLY Teli peer
: =1 INHIBIT L NTER --- IF LINE PRINTER IS USED, MUST RESTART AT 502
41 ; IF ERE EXIST IT WILL BE AUTOMATICALLY SELECTED.
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;PDP11 SIMULTANEOUS I-0
=60

TTYINR
200
TYOUTR
200
HSRINR
200
HPOUTR
200
.=100
LK3
300
.=4
.PARSRV
340
.=174
SRPTR: 1 70
SOFTSR:
. =200
JMP J8START
1
240
IRC
240
=214
FENDZ
300
. =220
IRK
240
. =254
RP
40
STATUS=177776
et |
TICSR: 1 Y
7 g 4
e
g
HPCSR: 1 B
y 3 56
LK 5 2 HE
LPCSR: 1 14
L : 177516
RF : 177470
RF s 177466
RFWC: 177462
RFCAR: 177464
RFCSR: 177460

;TTY IN INTERRUPT VECTOR
:TTY OUT INTERRUPT VECTOR
;HSR INTERRUPT VECTOR

;HSP INTERRUPT VECTOR
HEINEL I e
;MEMORY PARITY

;DEC_TAPE
;LEVEL B

;RK DISK

;RP DISK

;DISK ADDRESS AND ERROR
;CISK RADDRESS REGISTER

; WORD COUNT REGISTER

; CURRENT ADDRESS REGISTER
; STATUS REGISTER
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3 17796 RFCSRH: 177461 a cse
; 1 s 177942 o{ g ?' R
oc 1 : 177950
701 i RCBAR {nuse cxsrsn
< fmxg ’.‘Eﬁm : imé ss
vd 177412 RKDRE: 177412
1754 RKBRR:  177us8 cxsrm
7 177-6-0 RKCSR: 177404 : ar
1 RKCSRH: 177405 S§S OR CSR
71 177 MQ: 177304 Enc Locn
rd | 1727 AC: 177302
71 17731 SC: 177310
71 177311 SRE : 177311
714 177 MUL : 177306
71 1 DIV: 177300
71 1773i NOR : 177312
71 177314 LSH: 177314
;1’ 177316 ASH: 177316
14 :DECTAPE RDDRESSES
? 177340 tc=177340
7 177342 TCCM:  1C+2 ;CONTROL AND FUNCTION
? 17734 TCST: T1C :GENERAL STATUS
7 TCOT: T1C+
7 START :DATA
7 1 TCWC : C+4 :WORD COUNT
7 TCBR: TC+6 ; SS
4 u TCIV: eh :DECT NTERRUPT VECTOR
7 1 RPCA: | 755 : CYLINDER S RP1l DISk
7 1 : 1767, :HIGH SK ADDRESS
? 1767 : 176729 :
? mﬂg : 17671 : GISTER
7 1767 : 176724 ; GISTER
7 1 758 RPWC : 1;27 : STER
; i ;“ aaag: { ;“ : mrsven
7 7 763 m:sm: 176715 :chuuzv? noonsss OR CSR
? RPFUNCTION: 0 ISK COMMAND
7 : THIS Tsns CHECKS THE RERD natn BUFFER TC11
7 :BY DOI CHECK SUM ON THE DATA
7y ¥ci: MOV %1,-(B) ;SAVE THESE ON THE STACK
™ MOV %3, -(b)
Py CLR % ;SUM OF DATA
794 003440 MOV 8 TCRBUF , %1 :ADDRESS OF READ BLFFER
TC2:! %3 (1)+,%3 :EVEN ARDD
- ADO %é‘%_‘-"'a :0D0 ADD -2'S COMPL IMENT
4 DO4440 CMP %1, aTCRBUF + 1000 :AT END OF BUFFER”
74 BHI 44 : YES BRANCH
HLT :DATA ERROR
MOV (B)+,%3 nssrom: THE REGISTERS
4 MOV (B)+. %1
7 RTS %7 (EXIT
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11:08
DO0240 014254 NOERE: MOV 8240, ERESRT ;BRANCH AROUND ERE ROUTINE
RTI ;: JUMP OVER ERE SECTION
: N
‘REERARYPLERE AN (REMMARRrer was enasLED
016526 177314 START: MOV #PFRIL, 24 :SET POHER raxL VECTOR
7 333 F.%E :SET UP S
6 177355 HoV Eg' i up TIME OUT VECTOR
000042 00004 ] ;
8EQ .“"‘s"sx“i Hv“! BRTNT CouT
016750 JSR /7 TY®E tPRINT T
774 3s: gsg JSRPTR :TRY T
= . 2 R L T
000176 177420 1S: MOV #SOF TSR, SRPTR 952225 *u:"gu * GISTER POINTE
: 70 PO NT ;2 SWITCH REGISTER
cMP (6)+ : 52 nc
177220 2%: MOV as iREST TIME OUT vscroa
6 000746 MOV TR, REG! MOV SR TO REGISTE
16612 TST 8SAVRE :SET ON POWER FARIL
BEQ ESTART
016612 CLR J8SAVRE
HLT :A POMER FRIL OCCURRED
1 ESTART: CLR ICOUNT
MOV :g¥rr %6 :SET UP STACK
015642 MOV ARY2, RETURN
177140 335 @ Erarus :LOCK OUT xnrennuprs
4792 CLR Pi:LhESR :PRINT ROUTINE BUSY
72 MOV REG] :5AVE SWITC st
xgo MOV 8100.R100 : INTERRUPT ENRBLE
101 MOV 8101 R101 : INTERRUPT znnaLs AND GO
SCOPE
177374 START2: BIS R100, 3TRCSR
SET
177366 Sé' nxgo.arncsa : INTERRUPT ENABLEZ
.
25? :RESET DID NOT CLERR INTERRUPT ENABLE
: DOES * T ON THE BUS LAST T0O LONG
017004 “E§§ET naﬂfr %6 :SET UP STACK
177352 BIS R100,3TTCSR :SET R BIT
177349 gag nxoo JTTCSR :1S IT SET
HLT ;RESET IS ON BUS TOCQ LONG
177336 gkgpe aTTCSR
177330 BIS R100,3TTCSR
177324 g%gps JTTCSR : IF BUS HANG, CHECK NO SACK TIMEOUT
RESET
gga:ug 015514 MOV #BEGIN, RETURN
7¢ 00000 MOV #NOERE | 34 :TEST FOR ERE




DOe

CMRIN. MACYLL 30A(10S2) 20-JAN-TB 11:05 PaGE b
SLOkBH. Pl e0-JAN-78 11:08

' ? m m bﬂg; 157 aMG :TRAP IF NONEXISTANT
f 7 1 177012 MOV sRTIA, < :SET UP FOR NON-EXISTANT 1.0
818 ETEEE 888337 A%5E%6 CFBg gz:BA‘?m EEEE mg' ?Un“ztrgtu:cocnogné: Erggm:“
" ' : [ :'.'
!12 Q BTE 87397 m 000705 ROV o1 DATA3 :BA=F BATA F88 nix .
17 1020 S 5‘5“ mh.: & :BRSE DATA FOR HSP
vV , %
';' L m CLR AY :FOR RERDER STALL - HSR -
J 176734 MOV #3490, STATUS 1LOCK OUT INTERRUPTS
m 17 g;in.h
3 1S th‘)o.ancsn :TTY OUTY
3 1 ST1: BIT R;R.-a
i I 3151 JTRCSR JTTY IN
1 sT2: TST JHPCSR :TEST FOR OUT OF TAPE
BMI T
= 2 S~
1 BIS R100, JHPCSR : HSP
1{ ST3: gg} gﬂcén :TEST FOR OUT OF TAPE
ht“ BRT ST3R ‘TESE"X%E senﬂotggmvs
! t -}k’;ﬁ BETS 1852 GTP OVER LAY
0011 030227 000010 ST3A: E,’é RsTsﬁ.cm
Ol i IF Ol MOV 3100.05an :FOR STALL HSR
0014 C BIS R101, @HRCSR : HSR
D01 140 STY: BIT RSR, #20
ﬂg 001148 LR F1nE
O f BIS = ;LINE CLOCK SO OR 60 CYCLES
44 O } STS: BIT
:; 501 | 176612 nov“
Y HL ;glr_a :WAIT FOR CONTROLLER RERDY
ot 177220 MOV ;RESET DRIVE
{ ;gla :WAIT FOR CONTROLLER RERDY
.T; ;3{ :WRIT FOR ACCESS READY
4 00l CLR ;CLR ATTENTION
;.: } ;gsso STSA: 283
001 001432 MOV ;WRITE CHECK/WRITE RF
001314 MOV
001 001122 MOV
001 177140 MOV
JO i MOV ;TELL DISK TO RERD OR WRITE
0*1 MOV
: & it
€ 00! ST6: BIT : TEST FOR DECTAPE
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.MAIN. MACY1l (1052) -JAN-T8 11:08 17
P TR Vo L
866 SNE ST7
867 001370 MOV 8TCFIRST, TCEXPE ;Fxn§r BLOCK SHOULD ZERD
177054 MOV SsFENDZ atcIv 160 YO 2 ON INTEREUET
177032 MOV 8R+IE+RB+D0, aTCC™ :
3 SY7: 1578 RSR Ll INT
4 reuze A ot ¢
? 30 MOV 013? SOLPAT ;n:asr FOR S ai?oor LINE PATTERMN
000724 MOV LPSOQGSkéﬂcT :LINE COUNT
000712 MOV #4C, C T
176702 MOV 81y a#roan ;LINE FEED TC POSITION BUFFER
? 1 000200 MOV PINTR 3s200 :INTE T vEcron
1 000202 MOV .gL ;Pﬂ?%iiup LEVEL 9
1 FOvV RI SR :IN T snstz
1 ST8: CLR ?oraﬁa :NO “T" BIT FIRST PASS
1 : IF OPERATION WITH DIAGNOSTIC PACKAGE OR'ACTL1
0014 176410 TST qg
0014 BEQ g $n ;:BRANCH IF NO MONITOR
0014 1542 176342 MOV SRTIA, M
001 1 CLR a#PcsA :NO Légi PﬂIN;S: WITH MONITOR
001 1 CLR JTRCSR :NO LSR WITH ITOR
001 653333 CLR JTTCSR :NO CONEOLE TEST WITH MONITOR
D0 1 176355 CMPB o; 41 :1S IT RKDP
001 BNE STHA
001 52 CLR dRKCSR :YES DON'T TEST RK DISK
0014 1 STBA: JSR %7 , 98USER :FOR USER 1/0 PROGRAM
0014 o;saos JSR %?.DET1 :CHECK FOR conznsxpnusxon
001 CLR b :HALT FOR BUS sﬂ OR
D01 176270 MOV 26, 4 ;:FOR USER I/0 PROGRAM
?:i 4 176256 g§n slgrus :ALLOW INTERRUPTS
001 MAINLINE: WARIT ;WRIT HERE FOR INTERRUFTS
001 176844 002000 BIT JSRPTR, 82000 :INHIBIT PROCESSOR TEST
001 BNE MAINL INE
301 0o27oc JIMP BEGIN
S0 vxguo REGI: O ;STATUS OF SELECTED DEVICES
1842 RTIA: RTI tAN RTI FOR NON EXISTANT I 0
3
;:TTY RECEIVER VALUES O TO 377
)01 544 1785810 TTYINR: TSTB JTRCSR : 1S DONE SET
10 001l BMI .Y
911 001l HLT :FALSE RETURN FROM MAINLINE
312 001584 176502 TSTB aTROR :TEST DATA FOR LEADER
13 001 413 BEQ TTYIN2 :1IF LERDER GO BRACK
iu }:i xz 7 176474 000026 ggsa $;$?§gonvnx :NOT LERDER TEST FOR DATA
91; D01S72 1 HLT ;DATA COMPARISON EPROR
917 001574 7 000016 TTYIN3: INCB DATAl : INCREMENT DATA
318 00l 003 TTYINY: BNE TTYIN2
s Biel Bek oo oo MG aoew 2058 Ol
32! 00lel4 000002 RTI 'RETURN TO MAINLINE
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176440

T

1764186

176410
176402

000016

176982

86108

176424

00C02e

000Ce4
176340
176312

000014

176264

1762494

FO2

05 PAGE 18

DARTAL: xx :EXPECTED DR7&

:TTY TRANSMITTYER PRINT VALUES © T0 377

TYOUTR: TSTB JTTCSR ; TEST FOR DONE
BM] .4 FounC
HLT iiﬂéntt T RE T UB"
INCB DATARZ

TYOUTL: MOV DATARZ,3TTDBR T Y0 vxc
RTI HE TO MAINL INE

DATAR2: XX : TRANSMITTED DATR
;HSR SECTION VALUES 0 TO 377

HSRINR: ;ara agﬁcsn :1S DONE SET
HL{ ) a§§s n;ruan FROM MAINLINE
;Eza sgggan 7; DATA FOR LERDER
gggs agsoQS.onraa nor LEESc.°9:!“°:on DATA
HLT : :DATA C §on ERR R
INCB DATA3 : INCREMENT DATA

HSRIN sus g?"éﬁ?aa

HSRIN2 snc AHRCSR ““%Sr

' RETURN o mm.m:
DATA3: XX :EXPECTED DRTA

TION, VﬂL T

FsuagLs .EESER ON' Fén uncu o~LvI:14 rxn:s
HPOUT1: R?v onfnq aupoan %
HPOUTR: TSTB ar:csa

H

BMI
HLT
BIC oegav JHRCSR
INC INTCNE
cCMP INTCNT, #14
BNE WPouT2'
CLR INTCNT
8IS OEan AHRCSR
HPOUT2: INCB DRTA
BEG npour
B8R HPOUT {
DATAY: XX
INTCNT: O
DELAY: O :EQUAL 100 IF HSR RUNNING
; TEST OF LINE CLOCK, INTERRUPT FOR S5 SECONDS THEN STALL FOR § SECONDS.
{Ki: CLR asTimE :CLEAR LINE CLOCK TIMER
BIS #100, JLKCSR
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.MAIN.

MRCYLLl 30R(10S2)
20-JAN-78 11:08

ccQkBH.F11

w %Eg; 000100 17777¢
ol i 777 176230

378
979

SRERRRE2 SaRtRRe8ReE

o S

WO Om NN £ Wi

’.................-..-.-....—p-.—.-.—...-.._—N.—.—....—....-..-.H._’_............

20-JAN-T8

007020
176152
000200

176216
002140

176174
1777786
002140

176142

000136

176126

000117

000137

0000s0o

176032

000137

000004

11):

GOe

0S PAaGE 19
BIS 8100, 28STATUS
Lrk2: RTI
LK3: 1S7E aLucsn
an¥ .44
HL
BIC -eoc JLKCSR
LKS: INC asT
cn?s naaoo..autxns
1C cx ,dLKCSR
BIC %100’ J8STATUS
SES uasob ,a8TIME
rsIB aLKcsn
16 uaoo S_KCSR
BR
TIME: 0

;RETURN TO MAINLINE
;: TEST FOR DONE

:ALSE INTERRUPT

ON INTERUPTS ENTER HERE
R LAPS OF SS SECONDS

BRMC

;LOWER PRIORITY

{00 _RINTE e

iNO-SKIP ON FLAG TILL IT IS.

;CLEARS THE FLAG
;FOUND FLAG GO INCREMENT ZCu

NTER

LIPE PRINTER SHOULD RAISE PROCESSOR PRIORITY TO LEVEL OF LINE PRINTE

TERRUPT VECTOR IS 200

tpao =LPB+4
LP1: MOV SOLPAT, CURPAT
LP2: MOV cunpnr JLPDER
TSTB JdLPCSR
BM1 LPB
RTI
LPINTR: TSTB aLPCSR
BMI LY
HLT
LPB: CMP CLINCT, #79.
BEQ LPY
INC CLINCT
CMP CURPAT, 8137
BEQ LP3
INC cunpm
BR LP2
LP3: MOV #40, CURPAT
BR LP2
LPY: CLR CLINCT
MOV 812, JLPDBR
TSTB JLPLSR
BFL ) .
CMP SOLPAT, 8137
BEQ W5
INC SOLPAT
BR LPI
LPS: MOV #40, SOLPAT
BR LP1
CURPAT: 0
SOLPAT: 0
CLINCT: O

+RK11 DISK TEST INTERRUPT LEVEL S, 2000

;START OF LINE TO CURRENT
; CURRENT P ATTERN TO LINE PRINTER

RET¥RN TO HBIN LINE
; TES

SE RETURN FROM nnxn LINE
Tﬁgég£°¥usﬁoanuc FOR 132 COLUMN PRINTES
G MY
: GO *E CR/LF
xncae NT LINE POSITION COUNT
; TEST MAXIMUM PATTERN

H T
;NO - !NCR;!*NT T0 )’ﬁsgmrenu
:GO SEND I INTER
;223 T PATTERN AND SEND To PRINTER
‘RESET LINE COUNT
:LINE FEED

iSTART OF LINE PARTTERN

; INCREMENT START OF LINE

REEI';ET START OF LINE

CURRENT CHARACTER BEING PRINTED
TART OF LINE CHARACTER
OSITION LINE

WORD TRANSFERS
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000743
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20-JanN-78 11:05

s
e

100200

000037
000031
0c2406e

100200

000312
000432

ggamee
1758570

175546
002000

002s72

1;601'-0
1760682

178772

178780
175736

176010

178772
175762
175760

175750

175540

175502
175500
175470
175466

11:05 PAGE 20

RESTART :
Bkl:

IR : 1

15K st

RCFUNCTION
41 oxsx
krs

RF1:

HOZ2

CLR JRKDARE
LLIMIT, JRKBAR

am"mﬂgx%;sn

#100200, JRKCSR
.*+b
RKSTART

37, JRKDAE
RK1

831, IRKDAH
RK 1
SSRKFUNCTION
RKSTART

-

.‘U

0
I STLe
aagcsa
IMIT aapann
SRPUORDCT  OR
aonrruucrlon anpcsn
#100200, IRPCSR
.*b
RPSTART
agxe.anpcn
a-ﬁpruuc7:o~
RPSTAR
RVICE nourxnc
LL!ﬁi ancann
SRC WC
JeRC uucrion.anccsn

JRCCSR, 8100200
.46

RCSTART

CDAR
#2000, JRCDAR
JBRCFUNCTION
RCSTART

NCB JRFCSRH

kIhIT JRFCAR
FWORDCT, IRFWC
anRFFUNCTioN JRFCSR

NITIALIZE DISk - DeP-Caf
ORE

égg 3 l&]rt C'(CU ¢ D1se
CINT RRUP Y v:é"b‘"ioiaqg ERE
;Re-11 ERROR FLAG UP OR READ: "~ ¢

;DISK AT UPPER LIMIT®

(1&-4

.-
r

: CHANGE COMMAND

'"RESTART NEW TRANSFER OF 015
:DISK COMMAND

s INITIALIZE DISK - DAR-DAE

;LENGTH OF TRANSFER
{WRITE OR WRITE CHECK TO DISK

TURN T?"Q2§RU£7 VEQTOR POINTS WERE

;RP11 READY NOT UP OR ERROR
;gELINDER NO. 312, 624 FOR RPC3

! CHANGE COMMAND
'RESTART NEW TRANSFER OF DISK
; INITIALIZE DISK - DAR-DAE

LEN?TH OF RANSFER

OR WRITE CHECK TO DISk
RETURN TO MAINL INE CODE
; INTERRUPT VECTOR POINTS HERE

;RC11 READY NOT UP OR ERROR IS UFP

: TO_INCREARSE XFER RATE
'RSSK AT UPPER LIMIT, 4000=2, &000=3,

; CHANGE COMMAND
iRESTART NEW TRANSFER OF DISK
:DISK COMMAND

INITIRLIZE DISK - DAR-DRE
RERS%EDUTY CYCLE

BAR
LE TH OF YRQNSFER
WRITE CHECK T

4 E RISk
URN TO MRINLINE COD

A 5&3:4
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JMRIN. MACYIL _30R(1052) Z0-JAN-TB  11:05 PAGE 21
eamBH. Pl 20-JAN-78 11:05

i 764 100200 IRF: BIY JRFCSR, 8100200 ;INTERRL™T VECTOR POINTS ~ERE
1930 33082 17sve0 BGT .+ | '
‘88 BHLRT e ;RF11 READY NOT UP OR ERROR P
1

8; %3 175434 ADD mo:grom : INCREA TY CYC

{ 8 178424 g"m ;21 DRE ;ééSk ~ ugg:ﬂ LIH‘?"‘ 722, 173w,
; 176420 174000 gzgs ngoan.oxrueoo S:g FAR ON DISK RS WE CAN 30

002> SWAB FSRFFUNCTION :C £ OMMAND

fx - BR PFSTART ;RESTART NEW TRANSFER OF OISk
11 RFFUNCTION: a :DISK C

il LLIMIT: BEGIN ;FIRST CORE ADDRESS OF TRANSFES
ff hgTﬁl e READ DATA

{; 3833?4 ggzg“ ‘WRITE DATA

- -

11 BR=2 :READ BLOCK

1i F:E ;FORW%

11 IE= : INTERRUPT :nagg: AND UNIT - UNIT sl
111 1 D0=1 ;D0 - THE FUNCTION
fffé 004000 =4000 : REVERSE

111 703 TCFIRST: 0 ;:FIRST BLOCK TO BE SEARCMED FOR

1118 71 1101 TCLAST: 577. :LAST BLOCK T0 gc SEARCHED FOR

111 712 TCBLK: O : CURRENT BLOCK FOUND
fii 714 TCEXPE: O ;: THE BLOCK THAT IS EXPECTED
111 :GO TO FORWARD END ZOMNE
11 716 175462 FENDZ: MOV SFENDZ,JTCIV ;END ZONE VECTOR SETUP
11 175444 1ST JTCST ,T;ST FOR END ZONE
11 BMI FEND1 :AT END ZONE?
ff 175434 £¥?a aTCcCM ,agt oan-TngoggLav
11 70 175440 FENDIl: MOV 8TCF1,aTClV E;ES - NEW VEC
11 1 178416 BIC cxowéoo.arccn : SEARCH BLOCK F
i1 1 177732 MOV TCFIRST, TCEXPE ;COUNT WHEN THIS BLOCK IS FOUND
11 175404 TCF1AR: INCB aTCCM :SET DO
11 RTI ;RETURN ON NEXT BLOCK
ii 100200 175379 TCFI: Sé; -igoaoo.arccn :ANY ERROR ON READ?
11 HLT p ;: TC ERROR SET - FORWARD READ BLOCK
11 178370 177704 CMP TCDT, TCEXPE ;IS THIS OUR BLOCK FOR SYNC
1! BLY TCF 1A i NO-READ SOME MORE BLOCKS

11 BEQ TCF2 1 YES

H HLT :WE PASSED THE BLOCK
11 003016 012777 003032 175362 TCF2: MOV 8TCF3,aTCIV ; VECTOR FOR SEQUENTIAL RERDS
11 0C 77 176342 INCB aTCCM :SET DO
ifu sls 02 RTI ;RETURN AND TEST SEQENTIAL BLOCKS
114 :FIND SEQUENTIAL BLOCK AT FOWARD DIRECTION

ff:é 0303 uagggz 100200 175332 YcFa: §é¥ oxgoaoo,arccn : TEST ERROR AND RERDY

.+
1144 0C 104000 HLT ;FALSE INTERRUPT ON TC-1!
1146 003044 027767 175326 177636 CMP JTCDT, TCLAST :HAVE WE TESTED ALL BLOCKS

"
m

(V)




.MAIN. MACY1l 309(10;81 20 JAN-T8 11:08 PARGE 22 e
ZGKBH.P11 20-JAN EG 0022
il iy BEG ; YES DRIVE UNIT IN ; ZOME TO START OJER
P19 4 7 177634 INC TCEXPE :NO-INCR n;ur EXPEC COUNT
1148 7767 178312 177826 CHP aTCDT, TCEXPE :1S C NT BLOCK ¢ cY
iqu 4000 Ef? - FRILED IN FOWARD READ TO FIND MEX™ BLLC
s ) ' LOULK
:120 BR TCWBK :rn:? gourxuc uaxrgg A BLOCK
ff o 178272 TCFY: £¥?e JTCLM :SET DO
ff 4 003102 000705 XFENDZ: BR FENDZ ; INDIRECT LINK
11 novz TAPE TO REVERSE END ZONE
11 104 012777 003104 175274 REND MOV SRENDZ,JTCIV ;END ZONE VECTOR SETUP
11 1 7 177572 177574 MOV TCLRST TCEXPE SET UP FOR REVERSE SERRCH
11 1 175250 1ST aTCST N END zou;
11 1 1 BMI n;uox si? - START TO TURN UNIT AROUND
1161 1 1 175240 INCB aTCCM
11 1 RTI :NO - % 71L§£"E ARE
11 1 1 004503 175230 RENDL: MOV on+x£¢na+oo arccﬁ -FUNCT AD BLOCK, REVERSE AND GO
1164 182 012777 003232 175236 nov #TCRI,aTCIV ST UP Ntu INTERRUPT VELTOR
11 3150 000002 RTI
iis WRITE FORWARD ALL BLOCKS EXCEPT O
11 26 TcuBK: MOV sTC ?rcxv !NTERRUPT VECTOR FOR WRITE
11 14 MOV -4 o'rg &
11 10 MOV 8TC gn HE sfrrzn RDDRESS
117 70 MOVB cx:+uo+bo JTCCM
117 RTI uin uusn BLOCK IS WRITTEN
117 TCWB1: TST arccn
1178 Iy "
HL
11;; 164 MOV #TCF3,aTCIV ; SEARCH BLOCK VECTOR
11 142 MOVB ox§+ne aTCCM g ¥L
{{;! B r ND THE NEXT BLOCK
{{ 10020C 175132 TCRI: Sé? -igoaoo.arccn ; TEST FOR ERROR AND READY
i1 HLT ’ RROR ON R:no BLOCK REVERSE
11 178126 177442 CHP JTCDT, TCEXPE IS IRPSUE FIRST BL
11l BEQ TCR2 ‘YES - T TH%EREST
11 ac; TCR1A :NO - D THE BLOCK
il HL : WE Pns
1 BR RENDZ :GO TO oﬂk AND TRY AGRIN
11 175104 TCRIA: INCB STCCM :SET oo
11 RTI ‘WE F OUR FIRST BLOCK
11 CO3304 175110 TCR2: MOV 8TCR3,ATCIV :SET UP INTERRUPT TO TEST ALL BLOCKS
i 175070 INCB JTCCM :SET DO
Ii RTI :WRIT FOR NEXT BLOCK TO INTERRUFPT
1198 :FIND SEQUENTIAL BLOCK IN REVERSE DIRECTION
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JAIN. (MACYI1 20(1082) 20-JAN-T8 11:05 PAGE 23
cadrkBH.F11 20' 8

95 803332 88555? 100200 17S0e0 TCR3:

(&
e
-4
()

BI7Y 8100200, M
BGT . *4

; TEST FOR REARL AND ERRCR
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CMRIN. MRCYIL 308010820 20-JAN-TS  11:08 PRGE 24
ek Fll 20-JAan-7"8 11:08

- s
197 0C33i% 10%000 MUY

(ERROR REALING

SEQUENTIAL

BLLLr 1" PEVERSE




Qﬁéﬂu PT?CYIIeaO?aAO§SJ EBSJRN-73 11:05 PAGE 25 MO2

77 75052 MP FIRST,JATCOT WE ALL T KS
g R
7 175040 177354 ‘c*:ng arcor TCEXPE :TEST go&"nu'& OCK REVERSE
HLT TEST ouzmm. n:ao uocv IN REVERSE FAILEL
BR gngu ‘ TINE RERD A BLOC
1 175020 TCRY:  INCB JTcem
RTI LETS mv A NEW BLOCK
-READ RE ALL XCEPT BL 0
12777 0973::65 175024 f&x: W STCRBI a‘c% gf't‘ LJ inrtmr VECTOR
1 1 {mxe MOV :"r' tcgc : ONE xs
& m 1;3982 5833 8l 468.2?&11 ; T
767 175024 JSR %7, TC1 .cacx DATA lurr
RTI : URN uucn BLOCK IS READ
0 174754 TCRB1: ;g: aIccn : mgs
HLT
61 003304 174756 MOV 8TCR3,JTCIV ﬁu ”575: goa aaocx SEARCH
112777 000502 174734 MOVB m:mﬁ JTCCM BLOCK '3’3‘
000743 BR TCRY ncrmn T0 BL senacu
hr:ms WRITE BUFFER LOOK THC SAME FORWARD OR REVERSE
rcnaur'é
886555 .
1 .REPT 100
uN ;DECTAPE RERD/WRITE BUFFER
=N+1
.ENDR
N ;DECTAPE READ/WRITE BUFFER

;DECTRPE RERD/WRITE BUFFER
;DECTAPE READ/WRITE BUFFER
;DECTAPE RERD/WRITE BUFFER
N ;DECTAPE REARD/WRITE BUFFER

;DECTAPE REARD/WRITE BUFFER

) !

2 52%%2
4 <
+ +
b —

00347 N :DECTAPE READ/WRIT FF

0347 ,,,Ié A :DECTAPE READ/WRITE BUFFER
N=N+1

003474 &881 N :DECTAPE READ/WRIT FFER

003476 177770 i :DECTAPE READ/WRITE BUFFE




NOe2

IN. ) 20-JAN-78 11:05 PAGE 26
11:08
N=N+]
En .DECTAPE READ/WRITE BUFFER
N=N+]
"n ;DECTAPE READ/WRITE BUFFER
N=N+1
gﬂ ;DECTAPE READ/WRITE BUFFER
N=N+1
% NN ;DECTAPE READ/WRITE BUFFER
126€ N=N+1
} NN :DECTAPE READ/WRITE BUFFFR
1 N=N+1
{ NN ; DECTAPE READ/WRITE BUFFER
1 N=N+1
; "u ;DECTAPE RERD/WRITE BUFFER
, N=N+1
f’ NN ;DECTAPE RERD/WRITE BUFFER
=N+1
1 NN ;DECTAPE READ/WRITE BUFFER
11 N=N+1
1 NN :DECTAPE RERD/WRITE BUFFER
1 -
3 N=N+1
4 NN ;DECTRAPE RERD/WRITE BUFFER
11 N=N+1
}1 !N ;DECTAPE RERD/WRITE BUFFER
i N=N+1
l NN :DECTAPE READ/MWRITE BUFFER
| N=N+1]
s § NN ;DECTAPE READ/WRITE BUFFER
1291 NzN+1
1 : NN :DECTAPE READ/WRITE BUFFER
29¢ N=N+1
10C N ;DECTAPE RERD/WRITE BUFFER
0) -N
f‘ N=N+1
0, NN :DECTAPE READ/WRITE BUFFER
0! N=N+1
t NN ;DECTAPE READ/WRITE BUFFER
0 N=N+1
1 N :DECTAPE READ/WRITE BUFFER
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-N
N=N+]

B03

:DECTAPE
; DECTAPE
: DECTAPE
; DECTRPE
; DECTAPE
:DECTAPE
; DECTAPE
:DECTARPE
;DECTRPE
; DECTAPE
:DECTAPE
; DECTAPE
; DECTAPE
; DECTAPE
; DECTRPE
:DECTAPE
; DECTAPE

:DECTAPE

READ/WRITE
RERD/WRITE
READ/WRITE
RERD/WRITE
READ/WRITE
READ/WRITE
READ/WRITE
REARD/WRITE
RERD/WRITE
RERD/WRITE
RERD/WRITE
READ/WRITE
RERD/WRITE
RERD/WRITE
RERD/WRITE
REARD/WRITE
READ/UWRITE

READ/WRITE

BUFFER

BUFFER

BUFFER

BUFFER

BUFFER

BUFFER

BUFFER

BUFFER

BUFFER

BUFFER

BUFFER

BUFFER

BUFFER

BUFFER

BUFFER

BUFFER

BUFFER

BUFFER

- -

L'e Vol
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80378 999e
000057

i
i

-
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-}

‘TEEE
SR

~N
W
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oL
~
£L

g
R

30403

11:05 PRGE 28

CO3

;: DECTRPE
; DECTAPE
: DECTAPE
:DECTARPE
; DECTAPE
; DECTAPE
; DECTRPE
; DECTRPE
; DECTRPE
; DECTAPE
; DECTAPE
; DECTAPE
; DECTAPE
:DECTAPE
: DECTARPE
; DECTAPE
; DECTARPE
;DECTAPE

: DECTAPE

RERD WRITE

RERD-WRITE

READ-/WRITE

RERD/WRITE

RERD/WRITE

RERD/WRITE

RERD/WRITE

RERD/WRITE

READ/WRITE

READ/WRITE

READ/WRITE

READ/WRITE

RERD/WRITE

RERD/WRITE

READ/WRITE

READ/WRITE

READ/WRITE

RERD/WRITE

READ/WRITE

BUFFER

BUFFER

BUFFER

BUFFER

BUFFER

BUFFE. .

BUFFER

BUFFER

BUFFER

BUFFER

BUFFER

BUFFER

BUFFER

BUFFER

BUFFER

BUFFER

BUFFER

BUFFER

BUFFER

W
"
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004142 . - :DEC TRPE PEAU.WRITE BUFFER
OOM 1494 721 -N
004146 5 27 N :DEC TAPE READ WRITE BUFFER
10 1 -N
152 N :DEC TAPE READ WRITE BUFFER
S MN=N-1
1 -N
x?: % = : ;:DEC TRPE REARD WRITE BUFFER
88:1 1 Y -N
1 Y N - :DEC TAPE RERD/WRITE BUFFER
164 -N
166 N y ;DEC TAPE REARD/WRITE BUFF _R
0041 26 -N
ocm;g - N : :DEC TAPE READ WRITE BUFFER
174 27 -N
176 1 z ; :DEC TAPE READ/WRITE BUFFER
1 -N
%5& < n e :DEC TAPE REARD/WRITE BUFFER
004 177731 -N
mSSZ %‘Z N H :DEC TAPE READ/WRITE BUFFER
BB1e foocee -ﬁ
1 & N : ;DEC TAPE REARD/WRITE BUFFER
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RERD WRITE
REAC WRITE
RERD 'WRITE
RERD/WRITE
READ /WRITE
READ "WRITE
READ/WRITE
RERD WRITE
READ/WRITE
RERD /WRITE
RERD WRITE
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READ /WRITE
READ /WRITE
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BEGIN: MOV

MOV

; TEST COMPARE
MOV
cCMP
HLT
HL
SCOPE
cHP

SCOPE
:SET "ISR" FOR 0!;#5 AND XWIIL 7O CURREN
MOV L

BIC
v

3IC
o
&

GO3

DEC
;:DEC
:DEC
:DEC
; DEC
;DEC
;DEC
:DEC
;DEC
1 DEC

SBEGIN,RETURN

#4000, 38 ICOUNT

:nsmuc??on INDEXED

8-10,%0

A(O), 8125252

L+

#125252,R1 0

.+

-Cﬁrg‘f? , %0

5 ah(

TRPE

TAPE

TRPE

TAPE

TAPE

TAPE

TAPE

TAPE

TAPE

TAPE

.
.

REAC ‘WRITE
READ WRITE
READ WRITE
READ/WRITE
RERD/WRITE
RERD “WRITE
READ/WRITE
READ/WRITE
RERD "WRITE

RERD/WRITE
FOR SCOPING

BUFFER

BUFFER

BUFFER

BUFFER

BUFFER

BUFFER

BUFFER

BUFFER

BUFFER

BUFFER

; ITERATION COUNT

;COMPARE FRAILED DESTINATION INDE~

.
; CURRENT BANK

MINUS 10 TO
(R X BY

A INDEXED

BRANK

REG O

MINUS 10, TO ®128252
;COMPARE WITH INDEX FARILED

kSﬂVE ONLY BANK BITS

D _IN CLOCK ENTRANCE

;LINE CLOCK, KWlIL

-
.

RF11 ISR

:RC11, ISR
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810,740
R0}, sos2
Ly

Ses

#052525,A(0)
. Y

A(D),R(D)
. +4

#-10, %0
A(D).A(D)
. +4

A !
THIN-188
. +4

CISEN 110
L+

8-4_ %0
#+10,.%1
R(0) A1)
e

(R il 1SR
;RP1. ISR
:CHANGE D1ISKk NPR BUFFER

;CHANGE STARCK TO EXISTING Batw

: INDEX

;COMPARE FRILELD

:REGISTER O CONTAINS Q0COCIC
; COMPARE FAILED

;REGISTER C© CONTAINS 000C1O

: COMPARE FRILED

; COMPARE FARILED

:REGISTER 0O CONTRINS 17777C (-10)

; COMPRRE FRILED

; COMPRRE FRILED

;CMP FARILED
;REGISTER O CONTRINS 177774 (-4

& Ve
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288

2
28

8RRC0
A3
See

"
38

OREre
o

Ci1e710

011677
0C003s

177770
016710
011654

e d v

Ci6”i0 cHP R(1) A0
BEG e
HLT
SC

OPE
: TEST MOVE ODD BYTE TQO REGISTER
;PROBLEM 1150237-7-1iAR-72

MOVB C+2.%0

CMP 83S,. %0
seg .+
SCOPE |
: TEST MOVE INSTRUCTION FOR INDEX
MOV 8-10,%0
Cilbbo MOV A(D) . TEMP
125252 CMP TEMP. 8125252
BEQ . +4
LT
SCOPE
011632 283 376?‘¥°np
082525 CMP TEMP | 8052525
BEQ . +4
HLT
SCOPE
MOV 8-10, %0
016732 MOV 8125252, TEMP(0)
125252 CMP asC, 128252
BEQ .4
HLT
SCOPE
MOV 8+10, %0
016732 MOV 8052525 . TEMP(0)
052525 CMP asTEMP+10, 8052525
BEQ . +Y
HLT
SCOPE
; TEST BIC INSTRUCTION FOR INDEXING
011534 MOV 8-1_TEMP
MOV s-10,%0
011522 BIC R(O) . TEMP
0S2525 CMP TEMP, 8052525
BEQ . +4
HLT
SCOPE
011500 MOV #-1, TEMP
MOV 210’ %0
011466 BIC R(0Y, TEMP
125252 CMP TEMP. 8125252
BEG L +4

:REGISTER 1 CONTAINS 0OCCI2

:COMPARE FRILELD

:COMPARE FRILED

MOV FRILED

+MOV FAILED

s MOV FRILED

;BIC FRILED
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i7 4 1 HLT :BIC FAILED
1728 88&526 1 SCOPE

W

P e -

7
{72? Jig7§2 MOV 8-1, 38TEMP+]10
17 MOV 810, %0
176 016732 BIC 8125252 TEMP(C)
1;su 05252¢€ ggg a-ztnpolo.a525¢s
.4
f?gg HLT :BIC FAILED
1768 e
17 3 MOV #-10,%0
17 011374 MOV s-1 YEMP-10
177 011366 BIC 8052525, TEMP-10
{;; 125252 ggz TEEP-ID.OIESESE
o
1774 HLT :BIC FRILED
1775 SCOPE
177; ; TEST SUBTRACT INSTRUCTION FOR INDEXING
177 011354 MOV 8125252, TEMP
177 MOV s-10,%0
177 011342 SuB R(D), TEMP
17 BEG L +4
17 HLT :SUB FAILEC
}; SCOPE
17 016732 MOV 8125252, IsTEMP
17! MOV s-10, %0
17 016742 SUB B, TEMP+10(0)
17 BEQ .+Y
17 HLT :SUB FRILED
}; SCOPE
17 011300 MOV 8052525, TEMP
17 MOV 210, %0
17 011266 suUB ADY, TEMP
17 BEQ . +4
17 HLT :5UB FARILED
i;‘ SCOPE
178 016732 MOV 8052525, s TEMP
17¢ MOV 810, %0
18C 016722 SUB A+1b,ccon
18C BEQ . +4
180 HLT 1SUB FARILED
% [ SCOPE
1€ : TEST UNARYS INDEXED
1€ 12737 1777?77 D01B732 MOV 8-1,I8TEMP
18 700 177770 MOV s-10, %0
180€ 1 959 016742 CLR D(0)
1808 37 016732 TST JsTEMP
1810 001401 BEQ L +4
1815 8 4 104000 HLT :CLR FRILED
ia§3 104400 SCOPE
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1814 1 177777 01732 MOV a-1,I8TEMP
1815 815335 600010 MOV #+10, %0
i816 E] G16722 CLR c(Q8)
1817 016732 1ST ASTEMP
1818 1401 BEQ . +4
1819 1 HLT :CLR FAILED
{ SCOPE
1777?27 016732 MOV 8-1,I8TEMP
177770 MOV 2-10, %0
016742 cOoM 0(0)
016732 1ST ITEMP
BEQ .44
HLT :COM FRILED
SCOPE
177777 016732 MOV #-1,38TEMP
000010 MOV 810, %0
016722 COM cco!l
016732 TST IRTEMP
BEQ .+4
HLT :COM FRILED
SCOPE
177777 016732 MOV #-1, J8TEMP
177770 MOV 8-10, %0
016742 INC D(0)
016732 1ST JeTEMP
BEQ . +4
HLT : INC FRILED
SCOPE
77777 016732 MOV #-1 I8TEMP
015753 ?ﬂg 3?59'20
016732 TsT JNTEMP
BEQ .+4
HLT . INC FRILED
SCOPE
00001 016732 MOV 81, INTEMP
1777270 . MOV s-10,#0
016742 c D(0)
016732 TST ARTEMP
BEQ .+ ik
HLT :DEC FRILED
SCOPE
000001 018732 MOV 8l AxTEMP
000010 MOV w10, ~0
016722 DEC cco!l
016732 TST ISTEMP
BEG LY
HLT :DEC FAILED
SCOPE

000001 016732 MoV 81, I8TEMP
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177777

177777
177770

016742
016732

177777
000010

816722
16732

000001
177770

816742
16732

000001
000010

816722
16732

00cc10o

ol1e73e

016732

016732

016732

016732

016732

016732

11:08

PRGE 37

; TEST JMP _INDIRECT
MOV 7

LO3

MOV --60.20
NEG DD
C s-1,a80TEMP
BEG L+
HLT
SCOPE
MOV 8l JsTEMP

v aoéo.zo

G cw0)
CMP 8-1,J8TEMP
BEQ .44
HLT
SCOPE
MOV #-1_ J8TEMP
MOV s-10,%0
SEC
ADC D(0)
TS7 JBTEMP
BEQ .+
HLT
SCOPE
MOV 8-1,38TEMP
MOV #+10, %0
SEC
ADC Cco)
TST JRTEMP
BEQ .4
HLT
SCOPE
MOV 81, INTEMP
MOV s-10,%0
SEC
§BC D(0)

ST JRTEMP
BEQ .44
HLT
SCOPE
MOV sl JnTEMP
MOV e+10,%0
SEC
?BC cD)

ST JRTEMP
BEQ . +4
HLT
SCOPE

%7 .70

ADD 210,70
JMP a%0
HLT

:MNEG FRILEC

:NEG FRILED

;RADC FRILED

;ADC FRILED

;SBC FRILED

:SBC FAILED

:JMP FRILED
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nlm MOV '-5. -0
010001} MOV %0,%]

3188 o
%3, %4
%ﬁ i xzig
g L+4
bl.? :MOV REGISTOR FAILED
TEET Rl SRS
: TEST INST! ggraw
023727 016700 125252 gg; :s.u 52

m &EPE q ;CMP FRILED

e737 125252 016700 cMP 8125252, 388
1401 BEG .*4
1 HLTY ;CMP FRILED
1 SCOPE
37 016700 016700 CcMP JnB, B
1 BEQ .4
:CMP FRILED

HLT
SCOPE
; TEST HOVEVINST TIONS

?i B0E34€ 823788 71628 o 3128282, 40

EanE =

"
(1L




NO3

°§S’ 20-JAN-78 11:05 PAGE 39
-78 11: SEG 0C33
BEG .y
HLT :MOV FARILED
SCOPE
522338 16732 MOV 8125252, InTEMP
1 16732 CHP 288, JsTEMP
BEG .*4
HLT :MOV FRILED
SCOPE
01670C 016722 MOV 288, 38C
016700 016722 CMP JuB,3sC
xo .’q
HLT :MOV FRILED
SCOPE
; TEST BIC INSTRUCTION INDIRECT
177777 MOV 8-1,%0
700 BIC a8B’ %0
8&3525 CMP %0, #0S2525
BEQ .+4
HLT :BIC FAILED
SCOPE
177777 016732 MOV u-1, JSTEMP
016732 BIC 8l , a8 TEMP
016732 CHP coggggg.asrsnp
BEQ .+4
HLT :BIC FAILED
SCOPE
77777 016722 MOV 8-1,anC
" 016700 016722 BIC B, asC
éxsraa 052525 CHP asC, 852525
BEQ .4
HLT :BIC FRILED
SCOPE
; TEST SUBTRACT INSTRUCTION
ézss%ﬁ 20 3%5 %0 .
0000 gg %0, k0
BEG . +4
HLT :SUB FRILED
SCOPE
125252 016732 MOV 8125252, I8 TEMP
010116 016732 SUB B, aRTEMP
BE R
"5 :SUB FAILED
SCOPE ‘
xas;§§ 010132 MOV 8125252, TEMP
1 010124 SUB 288, TEMP
8131 TST TEMP
BEQ s

HLT 3 :SUB FRILED
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007706
l12sece

007e56

007e4e

0i673c

016732
016732

016732

1727777

016732
016732

12sese

007670

007654

SCOPE
: TEST UNRRYS INDIRECT

BO4

l-l J8TEMP
CLR E
75T alT MP
BEQ
HLTY
SCOPE

8125252, TEMP

MOV
comM J8TEMP

CMP lE&ESES.alTEHP

CMP l:l , 98TEMP

; gg; éND cT agsgﬁg;xgg WITH INDEXING

e, 8125252

SCOPE
cMP 8125252, 3B+2
=E$ LY
SCOPE
cMP aB+2,adB+2
BEQ . +4
MLTY
SCOPE
:TEST MOVE INSTRUCTIONS
MOV aB+2, %0

;TST FAILED

:COM FRILED

: INC FRILED

;DEC FRILED

;NEG FRILED

;:CMP FRILED

;CMP FRILED

;:CMP FRILED
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1
1
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NN
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i%01

20-JAN-T8

007602
016700
772727
§o78Ed
s Trrr?y

7?7777
7500
00751C

125252
7

b67424

018732

007654
016732

007622
016722

ez
013?38

016722
007520
0le722

cOo4

. lasegu .‘-O
.4
:MOV FRILED
8125252, dTEMP+2
a:g.aottnp
; :MOV FAILED
3B+2, AC+2
88, 9sC
.4

; TEST BIC INSTRUCTION INDIRECT WITH INDEXING

8-1,%0
1.

:BIC FRILED
8-1, I8TEMP
# JTEMP+2
.é%%%??z.rsnp
’ :BIC FAILED
#-1, 38C
JB+2,C+2
A+10. 38C
+4
:BIC FAILED
285"
. +4
:SUB FARILED
8125252, IsTEMP
aigrsnpoa
L :SUB FAILED

sl2 SRTEMP
aa+§aas ¥tnp+e
anxshp

L+




DO4

. MACY ) =JAN-T8 11:05 PaGE 42
:E&BH.PU “2&5&5955 .ng
2127 007 1 LT :SUB FRILED
& 067318 1942 SCOPE N
21 :TEST ADD INDIRECT WITH INDEXING
2131 007312 00S000 CLR %0
el Y 007362 ADD &B+2, %0
1 125252 CMP 8125252, 0
1 BEGQ . +4
1 1 HLT <ADD FAILED
% 1 SCOPE
1 007332 005037 016732 CLR S8TEMP
1 1 7370 ADD 8l ,ATEMP+2
fie G ey sk g s
214 1401 BEQ L +Y
wg 1 HLT :ADD FAILED
gw 6 SCOPE
144 127 125252 016732 MOV 8125252, I8 TEMP
2145 7 007324 007340 ADD 3A+6, JTEMP+2
5“? 457 016732 177777 MP INTEMP, 8-1
14 1401 Q .44
2148 104000 HLT :ADD FRILED
i 007406 104400 SCOPE
1 ; TEST UNARYS INDIRECT WITH INDEXING
1 7910 27;; 177777 016732 MOV #-1, IsTEMP
1 1 73 CLR ATEAP+2
154 857 7 016732 1ST JETEMP
1 79 4000 &E? o TST FRILED
gzg %ny SCOPE '
ai ao7ugu oxa?:;; 65527 EE D16732 rcog'\; 3%25'352.«7:"9
1 wf ;7 osagas 016732 CMP nogzsag.ansnp
1 q 1401 BEG . +4
1 1 HLT :COM FRILED
f“ 007460 104400 SCOPE
15; 7 016732 CLR ISTEMP
1 7 ;7 007242 INC ITEMP+2
1 37 000001 016732 CMP 81, JuTEMP
1 14 BEG .+
1 1 HLT : INC FRILED
igé 1044 SCOPE
17 7 016732 CLR IRTEMP
174 1 007216 DEC JTEMP+2
1 27 018732 177777 CMP IRTEMP, 8-1
f’ 4 105336 EE? g DEC FARILED
i;g 104400 SCOPE 3
1§o og;gaa 012737 00000I 016732 MOV 8l ARTEMP
1 40 477 007170 G ATEMP+
gxé 8075« 022737 177777 018732 ge u-1.a-$sm=
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11:0

\?777?

007 140
01673¢

177772
125252

177772
000002
016710

oie732

016732

125252

018710

016710

007
806770
006764

0le722
016732
0S2525

. s

ad . wa

EO4

PAQLE w3

BEG s
HLT REG
SCOPE
MOV 8-1,I8TEMP
SEC
ADC JTE!IPe2
TST J9TEMP
BEG .4
HLT =laln
SCOPE
MOV 8l ,JsTEMP
SEC
SBC STEMP+2
TST JeTEMP
BEG .4
HLT : SBC
SCOPE

: TEST OF COMBINED INDEXING AND INDIRECT
MOV 8-6,%0
CMP ancd), s125252
BEQ . +4
HLT :CMP
SCOPE
MOV -6, %0
CMP #125252,3A(0)
xo - ‘q
HLT :CMP
SCOPE
MOV -6, %0
MOV 842, %1
CMP 3Rl . aac)
EE? o CMP
SCOPC

; TEST BIC INSTRUCTION
MOV #+6, %0
MOV s-1. TEMP
BIC aald) TEMP
CMP 8125252, TEMP
BEG .4
HLT :BIC
SCOPE
MOV #-6,%0
MOV 8-1.38C
BIC 8125252, ATEMP(0)
CMP asC, 8052525
BEQ . +4
HLT :BIC
SCOPE

FRILED

FRILED

FRILED

FRILED

FRILED

FRILED

FAILED

FRILED
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1
1
s 0101
2g6e D101
5§ 101
‘g' 101
71 010144
7§ 101
5 g
gf:
10164
Eu%
3 i
8] 01
83 gioec
521 1 ég
286 01
4 1
e
ri{ i §§
51 01
3§ 10942
, 1
1084e

>

|
-

R &
7

DéZ?DO
; 1401
164900
818707
14

400

\Z77777
177772

816718

77770

016722

016732
Oie67ee

000001

016710

g00ies

018710

01870

016710

0le710

) ~JAN-T8 11:05 PAGE w4
11508

FO4

a-i,a8(
a-6,%0

8-b, %l

R0 ITEMP( 1)

8052525, Jn’
Ry

] ]

-
A(0) . 8000252
.44

.'éo %0
H S 252,A(0)
.

810, %0
nigs.-oooxas

#8441
Ao . AL
]

177 FIX

:BIC FAILECD

;CMPB FARILED

INSTRUCTION INDEXED
8-10.%0

:MINUS 10 7O
; (A INDEX BY
T

REG C
M

INLL 10) TO siZsese

;COMPARE WITH INDEX FRILEC

;FOR INDEX
;AR INDEXED

;CMPB FRILED

; INDEX

;CMPB FARILED

:CMPE FRILED

;CMPB FRILED

;CMPB FARILED

;CMPB FRILED
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J0R(1052) 2C-JAN-TB 11:0%5 PaGt
-78 11:08

20-JAN
160 016710
68748
104400
IS;DD 177774
81 01 000010
1 016710
1
104400
81 7 177774
7 1
il food
104000
104400
012700

rigres e

3727 016742

818788 127277
146067 016710

éﬁ:;gz O0&22e
i4

GO4

c16™10 CMPB R(1) . A0
BEG Ly
HLT
SCOPE
HOV .-q .’-0
MOV s+10.71
Ci16710 CMPB A(D) ALY
BE? L +4
HL
SCOPE
SOV 8-4, %0
MOV 810, «1
16710 cHMPR SISO IN-13°8
BEQ ]
StoPE
:TEST MOVE INSTRUCTION FOR INDEX
006364 :8" 876?'.#%"9
000252 cngg TEMP #000252
BEQ .+
HLT
SCOPE
MOV #+10, %0
006336 MOVE A(O) . TEMP
00012% CMPB TEMP . #00012S
BE? .Y
OPE
0167 %v -;xgézo MP(D)
5 T
gl o T e
Q L]
HLT
SCOPE
MOV 8+10, %0
01e732 MOVB TEMP (O
052525 &n;s a:zsnpo fo, sos2s2s
SCOPE
: TEST BIC INSTRUCTION ;gn INDE x ING
006240 ’ .-f TE
v s-10,%0
006226 BIicB R(0) . TEMP
17762¢

SEPB TEMP, 817782S
] .*4
HLT

:CMPBE FARILED

:CMPE FRILECD

:CHMPB FRILED

:MOVB FRILED

:MOVE FRILED

sMOVB FRILED

‘MOVB FRILED

:BICB FRILEL

- -

v e T
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104400 SCOPE
012767 177777 006204 MOV s-1,TEMF
012700 000CiC MOV 910, %0
1 7 016710 006172 BiCB R0}, TEMP
006ibb 0CT&S2 c TEMP . 8007852
1401 BEQ e .
HLT BI1CB FAILECL
1 SCOPE
15;35 172777 016742 MOV s-1,38TEMP+10
1 000010 MOV 810,70
142760 125252 016732 BICB s128252 TEMP (D)
016742 002525 CMPB JeTEMP+10. 82525
1 BEQ .44
HLT :BICB FAILED
104400 SCOPE
7 17272727 MOV #-10,%0
815729 177779 00&i00 MOV s-1, tEMP-10
142767 052525 006072 BICB #05252S, TEMP-10
126727 006066 125252 CMPB TEMP-10, 125252
14 BEQ . +Y
1 4086 HLT :BICB FAILED
104400 SCOPE
12727 177777 Owerae G T UMERYS INDEXED o oene
8 5780 177770 MOV a-i0, %0
1 0 016742 CLRB D(D)
105737 016732 1STB INTEMP
14 BEQ LY
1 HLT :CLRB FAILED
1044 SCOPE
012737 177777 01732 MOV #-1, I8TEMP
0127 177770 MOV s-10,%0
016742 CLRB D¢0)
016732 177400 CMP JRTEMP, 8177400
1401 BEQ L +Y4
104000 HLT :CLRB FAILED
104400 SCOPE
177777 018732 MOV #-1,38TEMP
177771 MOV %-7' %0
016742 CLRB D(O
016732 000377 ggg aozsnp,uoooarr
. ¥
HLT :CLRB FARILED
SCOPE

12737 177777 01e732 MOV #-1,RTEMP
12700 000010 MOV w+10, %0
gosg 016722 CLRB C(0}
78 016732 7578 JNTEMP
1401 L +Y
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1260 3727 016732 00C377 cMP JaTEMP 83”7
1% 1401 BEG .44 . pa o
1572 194908 S5 0PE T Faa—
1 127 CO000! 016732 MOV 81, JeTEMP
1 81 000010 MOV s+ll, %0
1§§§ 1 016722 NEGB c0)
13 gg 016732 000377 CMP JeTEMP, 8377
1 1 BEQ .+
{ ig:ggé g%r :NEGB FAILED
1 012737 177777 016732 MOV #-1, I8TEMP
}iéﬁ 338? 177770 MOV u-10, %0
13:2 01674 ADCB D(0)
} e 016732 177400 ggg a:zenp,nxrruoo
1% 183% ’ :ADCB FAILED
1 1 SCOPE
1 127 177777 016732 MOV #-1,8TEMP
i§2§ 0 000010 EEX w10, %0
76 016722 ADCB c(o)
402 016732 177400 CMP JeTEMP, 9177900
41 3 BEQ . *4
:iu { 000 Stépc :ADCB FRILED
4l6 012737 1 0187 v #8401, JeTEMP
: 199791 - Eegg l-g - 28
Y 16742 SBCB D(0)
Y 1 0167 CMP 8l IeTEMP
v 14 BEG L +4
: { g%r :SBCB FARILED
12737 0000C1 016732 MOV 81, IeTEMP
3 000010 sngg ..g.lo.y,o
016722 SBCB cig)
4 016732 TST J8TEMP
4 14 BEG . 4
} 0 g%spt :SBCB FAILED
:TEST INDIRECT ﬁgonss ING
:TEST C INSTRUCTION
xxgou 6837 7 016700 006252 CMPE B, 8000252
Hele e
xxgxs xgww Ekapg ;
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- 11:08

20~-JAN

8
&4

92
88

e
.J&gi

~ £~
3 88539

[
n

8

et ™ Ll o T
F2.e
8 W

~N

—
—0W

NN
Suel

el =

(=]
~N
~N

O s
3 £

—
£
'-ﬂaﬂ

a8

016701

125e5e

016700

00gcese

016700

01700

Cie73e
177400

016732
0186732

016732
016732

KO4

JuBel, 8252
. ¥4

812%252,J88
« 9

J8B,d8B
. +Y

: TEST MOVE INSTRUCTIONS
vB J8B, %0

OPE
; TEST UNARYS IND
MoV

CLRB

#B, ~
scadasz, o
. +4

8125252, I8 TEMP
a‘anrsnﬁ

IRECT
l-*tanTEnP

g! MP
STEMP, 8177400
.4

8125252, 8TEMP
JeTEMP
IiESlES.iITEHP

8l 52, J8TEMP
a-r?nv+l
IEEEESE.JOTEHP

;CMPB FRILED

;CMPB FARILED

;CMPB FRILED

;MOVB FRILED

;MOVB FRILED

;MOVEB FAILED

;CLRB FARILED

;COMB FRILED

;COMB FRILED
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.MAIN. MACY1l 30A(1082) 20-JAN-"8 11:08 PAGE SO
S2GKBH.PL} 20-JAN-78 11:0S
11 167 CLR STEMP
523 §u;§e &Ezﬁ IhCE  SeTEmPel
257 11760 0i6"32 & #4400, 28 TEMP
11 1401 BEG e
§n% 1 HLT :INCB FARILED
C 11 1 SCOPE
2582 011779 016732 CLR JSTEMP
1 732 gcuga r;moe
1 -57 8°157 000377 sTEMP, 8377
af 15 1 4000 g? _— DECB FRILED
msgxs 133333 SCOPE T
1 016732 CLR JNTEMP
81 513%; 000001 016733 MOVB 81 I8TEMP+]
9 12032 105437 016733 NEGB astEMP+1
} ?737 177400 016732 gEm -iz?woo.anenp
1% 1 3% HL ! :NEGB FARILED
35 1 1 SCOPE
gw ; ;Eg; (x:mx crxaoonsT Rugs;.%gﬁ WITH INDEXING
3 8‘5335 127727 004624 125252 CMPB "§e+z,uasasa
Se0s i ?01-401 raq.ﬂr‘ e CMPB FARILED
815325 133933 SCOPE '
1 2777 125252 004606 CMPB 8125252, 38+2
013055 48354 gta. 38
012038 104000 HLT :CMPB FRILED
0121 104400 SCOPE
oxamg 127777 0CN574 004572 CMPB aB+2,3B+2
10 01211 1401 BEQ . +4
1 81 112 1 HLT :CMPB FAILED
f — TEST novsgc’ﬁsmucnons
14 0121 117700 004560 X MOVB aB+2, %0
s}; 8}5{% 'ﬁoo 125252 ggge ussésa,xo
2
1 §1§1 1 086 HLT :MOVB FAILED
121 104400 SCOPE
12134 112777 125252 004572 MOvVB 8125252, ATEMP+2
1214 60 737 004532 016732 CMPB B,asTEMP
151 1 1301 Buf? g MOVB FAILED
L -
15128 18:4'-4 SCOPE '
1 117777 004520 004540 MOVB aB+2, AC+2
Bxiiiﬁ 126737 004510 016722 CMPB 8,asl
So9 o%ai;s clmggé aeg £ MOVB FRILED
815175 104400 g'éopz '

i
™
)
W
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CIAKBH.FL1

012700
147700

i

20-JAN-T8

17727277
004472
0seses

177777

08263¢

177777

AN

177777

g55e8
;i

1

004325
016732

1

197575

67
016732

oie722
01¢728

016732

016732
016732

016732

177777

016732
016732

MO4

11:058 PAGE S

: TEST Blﬁ06NSTﬁugIIOgOINOIRECT WITH INDEXING

BICB  aB+2,%0

%0 -éesas
g? .+
HL
SCOPE

.- TEMP
ggéa 8l SJTEMP+2
CMPB

852525, 98 TEMP
BEQ .Y

T
OPE
S?V o-i asc .
+
EESS .xﬁ:Sﬁc
@b
HL

OPE
; TEST UNEEYS INDIRECT WITH INDEXING
MoV MP

Q
HLT
SCOPE
MOV [ , d8TEMP
C a*sgsgg
C 8052525, IsTEMP
BEQ . +4
HLY
SCOPE
CLR ngEHP
INCB TEMP+2
CMPB 81, J8TEMP
BEQG . +4
HLTY
SCOPE
CLR J8sTEMP

DECB JTEMP+2
CMPB O:IEHP,i-l

MOV #l, I8TEMP

NEgg artnp+§

c '-i'a' EMP
.t

;:BICE FRILED

:BICB FARILED

;BICB FRILED

;CLRB FRILED

;COMB FRILED

; INCB FRILED

;DECB FARILED

;NEGB FRILED
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P11 20-JAN-78 11:0S
012450 104400 SCOPE
g 37 177777 016732 22! s-1,8TEMP
ADCB STEMP+2
1 37 ?9;533 016732 CMP 8177400, s TEMP
1 1 BEQ e
1 1 :RDCB FAILED
} ‘ 016732 TST8 a:zsnp
1 1 HLT : :TSTE FAILED
1251 183333 SCOPE
{ ? 000001 016732 ggg #l,IeTEMP
1 004206 DECE ATEMP+2
{ u87 016732 TST JsTEMP
1401 BEQ . +4
1 HLT ;DECB FRILED
1 1 SCOPE
; TEST OF COMBINED INDEXING AND INDIRECT
1 o 177772 MOV #-6,%0
12544 016710 125252 CMPB 3n(d), m125252
1 BEQ .44
1 1 HLT :CMPB FAILED
1 1 SCOPE
1 0 go 177772 MOV #-6, %0
i z 0 125252 016710 EESG oissese,anco)
12574 | HLT i ;CMPB FRILED
12576 104400 SCOPE
8 7 7777 MOV #-6,%0
701 MOV a+2 %1
1 1 016710 0186710 CMPB anrd,arc)
1 1401 BEQ .4
f i H%T :CMPB FAILED
TEST axg inérnucrxon
f 81-7 000006 . MOV #+6, %0
5 4 7 I’%ié 664832 ai 56%O}E¥EHP
94 7 12 004060 c 8125282 TEMP
BEQ .+4
!§ f HLT :BICB FRILED
9 SCOPE
127 177772 MOV %-6,%0
z 3 ?5 ?33 1285285 8{2;55 g?ga :Iésgéﬁ ATEMP(D)
i : 016722 000125 EEZB a23.¢0061as
1e? HLT ; :BICB FAILED
12712 1044 SCOPE

\n
m
&
O
N
n
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44 i
27 8. 1
44 3
766 0l
1 131
131
¥ 1 7
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ill 1687 013110
114 14901
33 131
131
< 131 1
7
798 01324 000257

20 JAN-TB

01e722

177400

016722

16732
16722

BOS

11:05 PAGE S3

v #B+2, .0 ;ADDRESS OF RADODRESS oOF B

MR 3(0)4 8
BEG
HLT :CMP FRILED
SCOPE
MOV 8B+4 %0
CMP a-wol.e
BEQ .Y
MLT :CMP FAILED
SCOPE
MOV 8B+4_ %0
Egss a-(os 5
HLT :CMPB FRILED
SCOPE
MOV sC+4_ %0
MOV l-l hlc
CLRB -
CcMP aic,ll??HOO
BE .4
HL :CLRB FAILED
SCOPE
nov 8-1,38C

..5'./'0

8-6, %1
g ce SR(0) ,ATEMP( 1)

sl , 08
!E? .Y

:BICB FRILED

;s TEST rn=5:=5 IS NOT oesgnovso BY _FALSE SELECTION
;TEST JSR INSTRUCTION ' .

ggn %?. TJSR2 :PLACE PC ON STACK
TISR1: TISR3 ;RETURN HERE ON RTS %7
TJSR2: gg:a afs.-rjsax ; CHECK FOR CORRECT PC ON STACK
H#T : ; INCORRECT PC ON STACK
RTS %7 :RETURN TO INST AFTER JSR
TIJSR3: SCOPE
cce
JSR %7, 47 xusrnucrxon UNDER T
ggga 346 #TISR3+6 TEST THE srncx
HLT C OF JSR DID NOT GO TO STACK
TST (B)+ acposxrron THE STACK
SCOPE
;: TEST NESTED SUBROUTINES
cce ;:CLEAR CONDITION CODES

HIS IS CHECK LATER IN PROGRAM

m

&

N
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20-JAN-78 11:08
083;87 003366
1 1

1

1

CI0KBM. P11

1
1
1
i
1

063238

0S14Se

863237

151456

663482

0%7u4Ep

003544

003sz2

003504

003462

003444

00342z

003404

0032382

COS

11:08 PAGE S4

JSR 7, SUBRE
BMI .+4

HLT

BEG .4

HLT

BvS .Y

HLT

BC? .+4

HL

SCOPE
: TEST ROTQ;EEODD BYTE
34

MOV 8123456, TEMP
L

HLT
HLT
cMP #0S 1456, TEMP
BEQ .+4
HLT
chPE
MOV 8123456, TEMP
RORB Ténsox
BCS .4
HLT
Bv .+Y
HL
cHpP 8151456, TEMP
BEQ .Y
HLT
SCOPE
CCC
MOV 8123456, TEMP
ggta TEMP+1]
L+
HLT
BVS LY
HLTY
cMP 8047056, TEMP
BEQ .Y
HLY
SCOPE
SCC
MOV 8123456, TEMP
ROLB TEMP+]
BCE .Y
HLT
BvVS .Y

3

8047456, TEMP
- 4%

mo
m
o

:JSR OR RTS FAILED
:JSR OR RTS FAILED
:JSR OR RTS FRILED
;JSR OR RTS FARILED

:CLEAR "C*
;ROTATE ODD BYTE
;:C NOT SET
;V NOT SET

;ROTATE FARILED
;SET C
;:C NOT SET

:V NOT CLERRED

;ROTATE FAILED

;C NOT SET
;V NOT SET

;ROTATE BYTE FAILED
sSEY C

:C NOT SET
;V NOT SET
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DOS
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MUY :ROTATE ODD BYTE FAl EC
Sﬁi 813388 184388 StoPE
% 81 m7 = - cC s :CLEAR ©
{ 2 Aa35a Yehelb
1 1 1 BCS .44
1 1 HLT :C NOT SET
t 1 BvC . +4
HL ;v NOT CLERRED
ox:uo§ 727 003324 (~°77° gEP Tfﬂp""
gfgs HL ' :SHIFT FRILED
139148 1 SCOPE
o 7 177777 003304 SCS £ 1, TEMP
? 7 3301 EgLB Po
1 1 BCS )
" :C NOT SET
e
HLT :V NOT CLERRED

003264 177377 TEqHP. 8177377
.

[
£
O
—
m
(]

SR EaE
2000000000
F L ot

1 HLT :SHIFT BYTE FAILED
4 104400 SCOPE
; TEST COMBINATION OF N, C AND V
.MACR = TNCV
.+12
BCC .+20 s 221
BvC .+30 :2=1, C=1
HLT :2=C. BUT v=1
m - +aq
BCC -+1B :2=G
BvVS .+20 :2=0, C=
HLT :Z NOT EounL c, v=1
gss ’:ig :2=1, C=0
2893 HLT '*5 :Z NOT EQUAL €, v=1
gg §§$ " ;%Eg' gﬁ? v=1
2897 SCoPE iy R
gsgg C13456 005037 016462 éLRE I8ICOUNT :NO ITERATION
290! : TEST ROTATING NUMBERS
gsgs ﬁ‘is;e 104%09 77777 000142 ggv REFF NITIALIZE anse NUMBER
.- -
i 3 Bééat 60013& TSROT: INC ét fncnéﬁtn
1347 8gooxa JSR 77 ROTQBB :G0 TO conPnRE ROUTINE
i 0 b7 5 0126 100077 gzg RE#F %100077 Ngs EQ%LTH?h REL
013512 000452 BR Tsaran :WE ARE DONE

rurury
538
o
-
w
o
—
£

Ol6767 0O0OCl1l14 000114 ROTALL: MOV REFF,TEST
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1 L BvS .+12 :Z=], Cal

1 HLT :Z2 NOTEGUAL ., =1
1 BR .*B

1 BvC .4y 1220, C=0

1 HLT :12=C, BUT v=]

1 SCOPE p

1 177836 cMP TES .REFF

1 BEQ .+4

| HLT

1 RTS %7

i ROTBO: RORB TEST+1 :ROTATE BYTE QLD
i RORB TEST+1

1 RORB TEST+1

1 ROLB TEST+1

1 ROLB TEST+1

1 ROLB TEST+1

1 TNCV

1 BPL .+12

1 BCcC .+20 :2=1

i BvC .+30 s&=l., C=)

1 HLT ;2=C, BUT v=|

1 BR .+24

14 BCC .+16 :Z2=0

1 B8vs .+20 ;£=20, C=]

1 HLT ;2 NOT EQUAL C, v=!
. 8R .+14

i BVS S+12 ;2=1, C=0

1 HLT :Z2 NOT EQUAL C, V=1
1 BR .+b

1 BvC . Y :2=0, C=0

140 HLT ;2=C, BUT v=i
184C 1778490 177834 CMP TEST,REFF

1410 BEQ .

IN10 HLT

JMi0N RTS w7
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‘;’%3 OI4106 104400 ROTEMN1: SC
:WILL ALLOW TWO FAST PASSES
ﬁ 14110 177776 INC 2177776
14119 1 BPL .+6

3007 QJ141ie 000167 000632 InpP ERESRT
3003 :ADD AND SUBTRACT ALL NUMBERS RGRINST FIXED NUMBERS
300 iR+B=C, C-A=B, BF ShOULD EQUAL B!

1IC 014122 01 527 72 YSTARI: MOV 376 , NUMA

‘é 141 3 67 i 177s00 MOV 8i, REF

1 14139 &7 177474 ARITST: INC RE?
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None

00 00000000000

B b B e g Bt Bt et Bt e B e e
4L LLXLrrrLrrrrr

W
NN
£0
o)

C

F&
~NN

20-Jan-"8
11:08
q Bt -
i§r§!4 17796
ens e
177442
nggoao 177434
177926 177426
177777
2452
452
00244
e
002432 002434
002420
002414
404
§§§qow
2374
86534
4 002366

80233

002336
C02336

2
; TEST COMP
CL

11:08 PRGE 59

e

§§§§92

MP
G
HLT
SCOPE
RTS

Mg

ga?gﬁD: gCOPE

:TEST ALL COMBINATIONS OF NUMBERS WITH COMPRRE INSTRUCTION
LoMPAR: CLR %2 SINIT %2

SINIT %1
:ARE THE EQUAL

vTNOT COMPARE

HOS

o1 REFE
ArItsT
ARIEND

REF , TEST
NUMA, TEST
NUMAR_ TEST
REF , YeST

+4

%1
CMP %2, %1
BEQ .+4
Ehp -
y ¢ F
BEGQ cMbP2
INC %e
INC %1
BR CMP1
SCOPE
kxnen7¥nc ALL NUMBERS
EMP
CLR TEMP+4
COM TEMP
OEC TEMP+4
cHP TEMP, TEMP+Y4
BE? .4
ggﬂ TEMP
INC TEMP
TCOM

L
CLR
come
DEC
CMPB
BEQ
HLT

come
INCB
BNE

SCOPE
; TEST COMB_(0ODD
CLR

CLR

;: TEST COMB_(EVEN BYTE)
CLR TEMP

TEMP+4
TEMP

TEMP+4
TEMP, TEMF+4
.4

TEMP
TEMP
TCoOM2

BYTE)
TEMP
TEMP+4

;RO AND R1 DID
;AT UEPER LIMI

IT
ENT TO NEXT NUMBER

; BASE DATA

; BASE REFERENCE

; COMPLIMENT DARTA

; DECREMENT REFERENCE

; COMPARE

; TEST

; COMPLIMENT OR DECREMENT FRILED

; INCREMENT AND TEST FOR DONE
;NOT FINISHED GO LOOP

; BASE DATA
; REFERENCE DRATA

; COMPARE
; COMPLIMENT OR INCREMENT BYTE FRILED

;:BRASE DATA
; REFERENCE DATH
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1 TCOM3: COMB TEMP+1 :000 BYTE

. 1 DEC TEMP+4

- 19410 002320 ZmPe TEMP+1, TEMP+y

- 199 BE .4 R

. HL :COMPLIMENT BYTE FRILED
1 cOMB TEMP+ ]
1 INCB TEMF+]
194 TCOM3
144 SCOPE

: TEST CW?!E RLL V&LE EVEN BYTE WITH 0DC

199 cL anss VALUE
iwwq 002263 1SCOMB: ggga T cp TEMP+1 : COMPARE
.+
1 HLT ;COMPARE FRILED
1 BGE .4
1 HLT ;v IS NOT = TO N
i BLE .+4 B
1 HLT ;v IS SET
1 002240 ADD nuox TEMP
144 002232 CMP 1, terP
1 BNE rscbna
1 SCOPE
1 016462 MOV #4000, 38 ICOUNT
14512 WAIT3: SCOPE
14514 WRITS:
I84S14 012737 0000I0 016462 MOV #10, 38 ICOUNT
;TEST TO SEE IF I1-0 stxcss WERE SELECTED
1 2737 000377 001540 CMPB 8377, JSREG ELECTED DEVICES STORED IN REGI
14 BEQ WAITY : BRANCH !r NO oevxcss SELECTED
1 i WAIT : INTERRUPTS WILL OCC
1 1 WaIT :IF DEVICES ARE SELECTED
1 1 WARIT
i wrra; LI
1984y 6127 004000 016462 MOV #4000, 98I COUNT
: TEST SWAB
i 1 00 1770Se MOV #0200, TEST
1 14 x%g%sa SWAB TEST
il 1 L] BPL L+
11 1 HLT
:d 1 BEG e
11 1467, HLT
114 014874 17703¢ SWAB TEST
11 1 BMI .Y
i1 1 HLT
11 1 BNE L+
e i Bl
ig 1461 016462 CLR 28ICOUNT
1 é ; TEST ALL COMBINATIONS OF SWAB
l gwalg 177014 CLR TEST :NUMBER UNDER TEST
124 Clue2 177008 CLR REF :REFERENCE NUMBER
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31 177 SWABA: SWAB TEST
gl 177000 17&77w CMP TEST. REF
1 BEG Ly
3l HLT
3! 176766 SkAB TEST
3t 1767€2 NGB TESiel
gx BNE SWABA
1 SCOPE
1 004000 016462 MOV #4000, 38 ICOUNT
* 5,
i CC=} )
1 14;? 002032 MOV s-1,TEMP
1 IC) SEC
1 i ADCB TEMP+1
iy 147 BCS L)
142 01471 HLT
14 147 0o2012 cHP 8377, TEMP
144 0147 BEQ L]
1 14 HLT
1 147 SCOPE
iC) ; PROBLEM 11S 030C 17 RUG 1972
i 147, MOV #100, %3
iy 147 MOV sTEMP %S
1 147 016732 MOV s-1, JkTEMP
1 147494 1T %3, 9%5
1 147 ENE . +4
1 14 HLT
{ 14 COPE
14 ERESRT: . +6
i - TEST LEF?P IFTENDE“E
1 14762 , scogg
1 14764 CLR amQ
1 147 163354 MOV oxasass JRC
| 14 163362 MOV 2-16. ,d(SH
1 TST 9AC
| 1 12 ? .4
164 01801 HL
| 15014 163326 CMP #125252, amQ
1 1 EE? .
1 163322 CMPB 820, ASRE
1 BEQ .+4
E?U 1 HLT
A?g ;:TEST RIGHT SHIFT
¥4 1 SCOPE
|74 0l ;;;g; CLR aMe
{E; i 4 777 , {23532 283 'Ié'agﬁsn
] "
1 1 777 1sgggq TST InC
izg i’ 10040 Bn¥ . +4
HL
gx 1807 §777 183252 TST amMa

;OPERATION UNDER TEST
:TEST SWAS INSTRUCTION

; SWRB FAILED
: INCREMENT REFE:ENCE NUMBER

: INC _TEST NUMB
:LOOP TILL DONE

;RDCB FRILED

;ADCB FAILED

:BIT FRILED
;NOP IF NO ERE

ST OF LOGICAL SHIFT
MQ WITH O

WITH 125252

IFT COUNT (LSH) WITH -i&
WITH O

m

53 Sesser
2op

oD
p ]
Im

WITH 125252
IF BRD

. COMPARE SR WITH 2
WLt IF GooD
ON ERROR (LEFT SHIFT)

x
3 R

mn

5

o
-

W
s
=

THMETIC SHIFT

ﬁ 0

COUNT (ASH) WITH lE.
WITH 100000

F GOOD

OR
WITH O

m
(1]
-
—

—
81553

ogéé A

3
Ren3Q

w
x
e
')
-
—

;
SE
33

& e Vi

o
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MACYLl

2B2Tan 38 257 Te L

815737

o

0
105777

1

012737

016526
000340

000100

0oosoe

004440

177772

177782

000024
000028

162660

015574
015574
000010

162470
000014

000014

LOS

0S PAGE 63
=F
MOV sPFAIL, 3824 :POMER FAIL VECTOR
MOV 8340, 3826 : PROCESSOR PRIORITY
SKPBEL: BR .44 :SKIP OVER BELL-NOP ON CCRE EXPANSION
BF TRPA
B SheL JTTCSR DON'T RING BELL IF TTy IS BUS
H 4 Js '’
ons on'Mhss cotbTs
BELL: MOV 8207, JTDBR
1578 aTCSR
BPL . -4
SBELL: INC ) :PASS COUNT LOCATION
MOV %7 . %0 :SET UP RESERVED INSTRUCTION
agc & ’777’58 :OFFSET
MOV %O,gllb
6701 ;ATTEMPT TO EXECUTE SIGN EXTEND
név 86, JYESRT ;NO TRAP, PROCESSOR IS NOT=20,15,0S
BR BESANY
BEG2D: MOV 82, JSYESRT : TRAP OCCURRED
asgsnv: MOV '1562'40 :RESTORE HALT FOR RESERVED INC
;ROUTINE TO CHECK RACE TRAP TO BE RON WITH PROGRAM
;SAVE OLD CONTENTS, SET UP FOR TRACE TRAP
YESTR: CLR -(g)
IT Bét ,@SRPTR : INHIBIT “T" TRAP IF SET
MOV -;;3&7,3a1u :T TRAP VECTOR
coM T
BEQ ACT
MOV 820, (B) :SET TRACE TRAP
YESTR1: MOV #BEGIN, - (&) :START OF TEST WITH TRACE ON
YESTR2: RTI
ACT: MOV JeN2, %0 :ARE WE UNDER ACT?
BEQ YESTRI :NO
MOV #CLEAR, 2814 :TO BANK ZERO
ggv #CLERR, %7
CLEAR: SET :CLER THE WORLD
LOGICA: JSR %7, %0 : YES
NOP 'FOR ACT 11
NOP
NOP
JMP 3¥START
TRPB: 0
YESRT: RTI ;RETURN TO PROGRAM FROM TRAP - CAN BE AN RTT
TRPA:  THP  SWBEGIN ;g
PRFLAG: 5 ;g INT ROUTINE BUSY IF NOT ZERO

;ENTERED WITH SYSTEM TRAP CALL(HLT)
: PRINT O¥T THE ERROR PC AND STATUS REGIS
NT: PRFLAG

PRI ST
BEG .Y
RTI
INC PRFLAG

TER
; IS ROUTINE BUSY

; YES EXIT
:NO SET FLAG
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xtatatat
At atat

162410

wtat

atatatatatatatatnt

0002se
000244

20-JAN-T8

788332 c20000

ie2liie

000172

000132

000106

162110

MOS

11:05 PRGE &4

L?$ 5g§PTR,OZOUUO

BEG .
mv s
MOV (B)+ m
§1c -(5"§§g%us
x®
e 31
MOV 8215, aTDBR
rgra azgsk
MOV 8212, aTDBR
1STB '?csﬁ
BPL -4
MOV , SAVR2
MOV %3, 3
MOV %4’ SAVRY
JSR %7 mf;’is
y240, 3TDBR
- %
B B,
82%0, 37
TSTB JTCSR
B Actumo
JSR 5 rg
%vd éroen
e
PRINT1: TST -
e
HALT
CLR PRFLAG
IT w% RPTR
Q ExPRIN
MP START
EXPRINT: RTI
SA : 0
SAVR3: O
SAVRY: O
TDBR: 177566
TCSR: 177564
SAVPC: O
SAVCC: O e
BUFF=FIN
PRTAB: CLR BINCT
CLR WGTCT

{TESH e OR 18T T ARinr cur

H T0 PR
NHIBIT RETURN TO nglh STREAM
R A S
POSITION TFE STACK

- .. - .' -

;WAIT FOR FLAG

;FILLER CHARACTER.
:LINE FEED

;SAVE R2

;SA R3

;i SAv

; PRINT OCTAL NUMBER

; SPACE BETWEEN WORDS

; PRINT OCTAL NUMBER

;WHERE CPU TEST IS AT
;RESTORE REGISTERS

; TEST FOR HALT SWITCH

;HALT ON ERROR SET
:CLEAR FLAG WHEN DONE

; RESTART _ON ERROR
;RETURN TO MAIN STREAM

; DATA
:STATUS

;END OF PROGRAM-SP ARRER.

e #
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b0002¢

177530

-
-4 +

eyttt
i

atatatatatatatatatatatatnt
v

T

L

=
£

MACY1} 30A(10S2) 20-JAN-78

000214

177712

177702

000136

000120

002102

0000S0

000044

NOS

:
:
h

MOV SLIST, %4
MOV #S, ASENT
MOV o?.ggscre’lr'
MOV ¥
WRITL: TSTB a%ésn
BPL WAIT1
TsT 7.%
BMI MINUS
MOV 8260, aTDBR
MINUS ggv m: JTDBR
STAR: MOV %ﬂc %3
MOV %2, To0DL
coM TO0DLE
BIC TOODLE, %3
BEG WRTOC
MKNUM: ADD DECML , WGTCT
INC BINCT
CMP WGTCT, %3
WRTOC: smoEE 8260, BINCT
MOV géucf.(qu
ADD VEN. DECML
CLR TCT
CLR BINCT
DEC NT
HOY a5 %%
MOADD : nog ggbzn.s&:ven
XLIST BI!nov STHI NT
WAIT2: TSTB 5?&2?
BPL WRIT2
nog aég':ﬁarosn
9&50 HOF
gn WAIT2
HDF MM STB JTCSR
BPL . -4
15 %7
T E:
gEVEN:

m

2

-
00000000000 D

; SCOPE LOOP ROUTINE ENTERED BY USER TRAP

;GET LIST ADDRESS

Pt e
A 4
)

a8
0
g¢
33

POO D

gc

-
>

-
guf
28 S8
o 4
)
W

3
el

(=]
Bomi e
ompm

m
o
Ve
—
m
HOMg
- -
;0-0'02-(
‘i
-
(210
o 4
—
-
-t
(1) ]
—

O0P
BY SEVEN

NX OCTAL

;NX SEVEN SET GET
0 TTY

:SEND S CHAR T

;FINISH PRINTING GET NXT NUM

;HERD FOR HOME

; SCOPE OR/AND ITERATION LOOP FOR EACH TEST 4000 TIMES

SEG 0CeS
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16406 040000 16156C SCOPEC: BIT ,@SRPTR i 7 gf FOR SCOPE
16416 004000 161550 BT 24000 3CRP TR : -sgg % For 1TERATION
1 BNE P INMIBI mnmi
1 000032 000026 CHP
i 8 aogoze I it
LN e
1 000020 SCOPEB: MOV : 1 HE STACK
fé ! 10 SCOPEG 2{{ : g ?‘U'
1 1 %os ' a-/.sm,gmm : sg RETURN POINTER
{ } = R a g umE INLINE-NEXT TEST
1 1 scope:”r; ;COUNT LOCATION FOR ITERATION LOOP
g 8 RETURN: BEGIN ‘ADDRESS OF LAST TEST .
. OF NESTED OUTINES
1::;2 ga' RTS o ;o:i INSTRUCTION
1 © RYE %5 FO -
1 016472 SUBR3: ﬁg %5, J8SUBR2 : TWO DEEP
g 0 177766 SUBRY : I R 5gsuan3 : THREE DEEP
i 1 177766 SUBRS : ﬁg <3, SUBRY :FOUR DEEP
} 177766 SUBRG : g R %2, SUBRS :FIVE DEEP
;ENTER HERE OR POWER FAIL
1 1 PFAIL: MOV %0, ~(6) :SAVE REGISTER OR STACK
1 10146 MOV %1, -(6) ' WHEN POWERING DOWN
1 1 MOV %,-m
1 1 MOV %3,~(B)
fee o w2
M is :s i 636533 000006 383 é:ii‘%%s IN CASE OF NG ERE
344 16554 012700 016614 MOV #HAC | %0 '
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giesed B8i7788 1gises
16570

SRR R

74

e

ol= o alale el
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2

EEFDUEIJDCKIDD

00
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2R

30R(1082)
20-JAN-78 11:08S

i 161560

1 000010
7 01ebee

17776M

[EIER

161150

Oleele

745749

016714
016714

20-JAN-T8

16l2iv

11:058 PRGE &7

MOV
MOV

SRC, (%0)+
dMG, (%2D)+
aac,(v ‘e
%0, - (%6)
%6, SAVRE ;STORE STACK POSITION, POWER FAIL FLAG
sRESTART, 24 > ou ki B
;ggkCK IS ggsfo aERE
MOV SAVRG, “b ;RESTORE REGISTER OFF STACK
(46)+ %0
-(% ),sgs
-(%0), ;MQ MUST BE LORDED BEFORE RC
-(%0),dRC
86 ;RESTORE TIME OUT
(B)+,24 ; WHEN POWERING UP
(B)+,%5
(B)+. %Y
(B)+,%3
(B)+, %2
(B)e’ b
+ %
38SRYRE

; POLER FAIL OCCURRED
;RETURN TO MAIN LINE

B: 125252
;FIXED VALUES FOR USE IN TEST

52s
.=B+10
A: -
A+Y
. =A+Y4 -
4338
05252s
:FOR STORAGE
L. 0
C
.=C+]
TEMP: 0
TEMP
.=TEMP+6
TEMP+10
D:
. =.4Y4
FIN: 0
USER RTS

SPDP-11 MEMORY

; RODRESS OF B

: ADDRESS OF RA+10
;RDDRESS OF C

; ADDRESS OF TEMP
; ADDRESS OF TEMP+10 OR "D

;BUFFER FOR SP
%7 ;OV$RLRY USER ROUTINE HERE IF 4K, USE BANk! IF Sk
TERMINRTION AND SETUP

USE WITH VARIABLE CORE QUANTITY SYSTEMS
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815919 =FIN + 4 ;APPLICABLE TO SYSTEM TEST 2!
017010 OOYY40 176564 DET1: MOV 8BEGIN, TRPR+2
017016 012767 000401 176346 ?g; ;;DIFSKPBEL (BR .4y
f§§§§ 888335 017010 cHP a8d2 sDET1 :CHECK FOR DOP1
1 B30 g%os ';q NO _CORE EXPANSION WITH 1
“ :
l;ﬂig 001000 161124 Bl #1000, aSRPTR ;cn:Sx vaﬁxnaL ORE SWIYCH
1 1401 S$§ g;ru ‘HEE VARIABLE CORE ROUTINE
gi 7122 160722 DET4: MOV sDET2, 4 iT v!cron SETUP
1 Sﬂoauo 160716 x MOV 2340, 6 ;Tnapxsrnrus SETUP
gi 5. gg?%?ﬂ Fugggt: ABC iEHECK FOR 1ok
17100 £ SXTEEN: ARDC 98077770 :CHECK FOR 1BK
ox;igg }17770 ;ueurv: ADC a:}xrggg ;gu:cg ;gg 235
f?l g 5E 135558 rﬂ%& G: 283 gn; 7770 Ecnfgx FOR 28K
171 BR STRT28
171 DET2: MOV (B)+, %2 :RETRIEVE TRAP PC
171 TST (B)+ :DISCARD TRAP STATUS WORD
171 017074 CMP SEIGHT+Y4, %2
171 BEQ DET3 s YK
171 017100 CMP crugLvs+q,za
x71ug BEG STR : BK
1719 017104 CMP 8SXTEEN+Y, %2
171 BEQ STRT] : 12K
171 017110 CMP oru;n Y44, %2
171 BEQ STRT16 : 16K
171 017114 CMP 8TWOFOR+Y, %2
171 gga TRT ‘S&K
1716M TRT2Y : 29K
i;f MOVE: CLR ¥o)+ i ;agt UP MAIN CORE CURRENT
171 017006 cﬁp zs sf IN+2 : cénﬁhgrzv
17 BNE .=b :MOVE ANOTHER WORD
17 RTS %7 :MOVE COMPLETE
1 i 000040 STRT28: JSR %7 , XFER28 ,grnnr sgﬁ TRANSFER
17 T BR :START MODIFY
17 i ) 000042 STRT2Y: ggn %7 . XFER24 :START TRRN?FER
7214 O :START MODIFY
17 000044 STRT20: JSR %7 , XFER20 :START TRANSFER
17 ) : BR mod :START 16K MODIFY
17 ) 000046 STRT16: JSR %7, XFER1B :START 135 TRANSFER
17 JO04E BR :START 12K MODIFY
i; ?sq 000050 STRT12: JSR %7 XFER12 .g;g:; 12K Tn?p§rsn
i 727 0000S2 STRTB: 95& %7 . XFERS :START gﬁ ¥sgnsrsn
7 7 BR mod4 :START YK MODIFY
1 12701 140000 XFER28: MOV #140000, %1 :SET UP MOVE START LOCATION
1?7 787 177710 JSR %7 , MOVE :GO TO MOVE SUBROUTINE
[ Bn 1500 reRz: Y 21000,
A
17 1370; 000 ¥FER20: MOV #100000, %1
17 767 177670 JSR %7 . MOVE
17276 012701 00000 XFER1G: MOV #0000, 1
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P,
[

NNNNY

B e e Pt Bt e Bt e e

Mbhph—“hh_
[ 5

$223333

-

00000000000 00000

S B B s s Pt Bt e s Bt e

0ocsoe

000002

000022

160832
000004

RTS
.PRRSRV:HLT

JMP JASTART
;ROUTINE TO GUTPUT TITLE

TYPE:

LOOP:

1%:

CHAR:

PC

MOV (%B),
MOV (%1))
Wz

NE

RTS %7
TSTB  JTTCSR
BPL 15
MOVB  CHAR,
BR LOOP

:05 PAGE 69
JSR
XFER12: MOV
JSR
XFERB: MOV
JSR
RTS -RETURN FROM TRANSFERS
MOD24 : :83 5. TRPA+ 120002
MOD20: :83 { +100002
MOD1G: MOV )0( +60002
> Lo
MOD12: MOV e +40002
MODB: MOV ;+.“?292‘aoooa
MOV égooo
MODY: MOV 5, TRPAR+2
MOV , SKPB
DET3: RTS %7 :RETURN FROM MODIFY
;ROUTINE TO SET ACTION ENRBLE ON'MA/MF PARITY MEMORIES
:CALL: JSR Pc..mns
PARCSR= 172100 ;ADDRESS OF FIRST MA/MF PA
PARVEC= 114 :ADDRESS OF PARITY INTERRU
ERRVEC=4
RO=%0
SP=%b
R2=%2
PC=%7
.MAMF: MOV SERRVEC+2, 98ERRVEC
MOV #RTI, 98ERRVEC+2
MOV #PARLSR, RO :GET FIRST CSR ADDRESS
MOV 81,R2
;SET TIME OUT INDICATOR
18: MOV %1, (RO)+ ;SET ACTION ENRBLE IF AVAI
:BRANCH IF CSR NOT AVAILAB
gg% ?g ;SHIFT AVARILABILITY INDICA

;PARITY ERROR

%1
%1
ADD (%B)
MOVB (z1)+, CHAR
B 15

dTTDBR
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17546 Hl 085103 gussai mso: LASCIZ 12515 /C2OKB-H T17-4%
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- gie”10 ibeb 1631 1660 1666 1672 i678 168S 1690 1697 1703 i717 i7gu s747
1755 i779 1793 1800 210s e14s aggs eell ecle 226 eg4e 4 gesl
2266 2272 278 22ty 2291l 229 2303 2310 e3i? 324 e34’ 235t { Lk
" T oG B8 TR SE NG B8 IR IR sa e e
5B gt B 3, , -
ROSUB 14160 3013 3018s
Rﬂl;ﬂb Olveaze 3016 s
gnéﬂﬁT 141;H go i 3013* 3381*  338S* 339
aga 835 ;égn $170s
e Gie700 éggﬁ 1941 1946 1951 1357 1964 1969 1970 1976 1990 1938 20gs SC';
4 20s9 2064 2070 2077 082 2083 2030 2104 egill ellg gia4 s 3c
esSiy 2519 2525 2530 2536 2543 2548 2549 25393 2604 2609 2t 2te.
gsgg eee7 2634 2648 2744 2745 2750 2751 2756 2757 347ls 3973 M7e
BEGANY (015466 3258
BEGIN 004440 3293 9Co 1102 i162ls 3289 3284 3419 3501 3See 3564 35kt 3Ses 3S7C
GeC gsaé 32578
Nt 154 s
T ??g;: 336b* 3369% 3370 3373  3395#
=
UFF = Q017 78 7 7 796 165 33458
o o o & gF Mk B BE e e oge s m e
#* * * ] x| -
éq * 543Bl e4S4x  2470x Sugau 25865 2548+, ZEH b2b# 627 2647 25450 §&~~

739 2762 2763% 2785 2769% 2773° 34858 3486 3488

] 3136s
* 3609 3blls
873- ?gg; ?573: 1019% 1031
5
3032 3039
M
B875#% 1001 % 1002 1013 1015% 1017% 10298 _ _ R - i il
1808# 1824#% 1839% 1855# 1871#% 1888# 1306#» 2380+ 2388+ 2236 S<lCs 24T S
24y6ex 2479% 2497 3494y
Bl3» 914 917 919# 9238
BlY# 930#* 931 9348
B1S#» 942 945 Y7 * 9Sis
Ble#® 356 % 956 967% 971s
3352% 3365 3371% 33938
Bésl 38* 96! 973
3501s 3504
3510 198
34 B83S 3seze 35748
3;02 3510s
1S» 3219#%
869 11108 1163 1171 1212
7S4+% 3007 3155s
3512s 3521
3156 32338
3;;0: 3SB6#* 3587
7798
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:8 671 1119s 1154

g 1 % 1ig] 1134

1 58 3395  34%s 3500 3534

Se U8 2 = &

nr - 15as33 Seds 780 778 73 soi ey Jue 7 93 944 %0 %2 1308
195 8% 1953 e 668 1673 1es0 168y  14g3 148§  iige {472 1832
1727 1734 1741 1750 1758 176k 1774 1781 1788 1795 1803 1811 1839
1827 1835 1842 1850 1858 1866 1874 1882 1831 1300 1305  idie i928
Ag37 333 A33E  Agz3 1388 A7 A372 1388 A3 s|RL 8337 89

2088

sa37 Sh8 Blap A& SMD Sl 2l8) X
90 S3i€ 3959 AR M sl 450 a9 se 23y
67 s G sl g g MG e sh £

S
AR
NN
REEE
2
&
e
—f
=
pH

s A T T
- gaaen 3‘1@%’ 163 345 48 g 3HTs 313 3433 38 232 238 33 §§2§
HPCSR  00C27% 688% 826 830 358
HMPDBR 000276 6898 956 %
HPOUT 001722 955
HPOUTR 17-+g 650 958s
71 0OC 558 9568
HPOUT2 002004 364 367
mcs: oog;o ggg: gaé ggg! 937 34g» 961 9bb*
% S;sé 34548
gm 1 648 9378
ngm 1704 9474
HSRIN2 1712 941 946 4B
;goum. §§§ éggi izgg: Elegggi ?0;2* ??;gi ?éfi')gi :laé?gi 3134* 3409 34178
mgcm S 56?’ 1073s 1644‘ é,?é.
A T
e fEe 53 g B
t:;’n oae g;g: 338’ 977% 380 983% 987% 331 993
e gt < -
tbé’x’é; 15555 ‘E?E 52%. 1069 1086 11028 1653 1654#
tgo#ﬂ 17513 36048 3610
Psd  gRdRe STH S IO R
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NOR 4 7lbs 3191
0142 19 3020 30268
mc'g.. @ 3238 3243
:rng\x’ o 1 s5e 06" 7 3237 343Ss
PRFLkG %l s 3289 2292* 3333+
PRINT 609 3289
PR¥N71 3296 3330s
PRTAB 3313 3318 3323 3347s
R = BE3 i111lms 1163
e = 869 11068 1163 1177 1219
chﬂﬁ 701m» 1069#
% ;gg: B63* 1071* 1073
(
RVE 5998 a;sl 106B* 1077% 1078
w 8S8* 1071 1080 1082s
:gacm 1‘70(:: fom& -
RCWORD= §93s 107
kG- 17698 1372
=
F = 29418 11* 3012* 3018 3021 3124% 3126 3130#%
gﬂ’ ggoa- :a’gotlu 2905 2910 2935 29398  294] 2943* 2944 2947
G 774% 785 901s 3098
$ 1IN e W
? 3449 34558
aﬂ 781 808x 1e21% 3322 3412 3415* 3419
s 696 1086%
RF 6978 8bl* 1088% 1090
RF 698 1084#
RF 693s 1095
RF 6948 108S* 1094* 1097
V% 8S7* 1088 1099% 1101
RFS 1084 1093 1100
RFWC 695s 1087 %
RFWORD= S4ys 1087
RF 1 s 1096 1098
RK 7078 1035*
ﬁ ;gg: B62* B90* 1037» 1039
RK 7058  1034% 1043
RK gg'u 1045
RK % 9% 1037 1047% 1050w
RKS 10348 1042 1048
Rk WORD= g9is 103"
"‘4 103Ss 1044 1046
9 90S 2910s
ROT 2945 2950s
T 2946 2977s
TEN! 2949 3003s
735» 1055%
RP 7298 1063
RPCSR 7368 847 B49* 850 B4+ 1052» 1053 1067 1053
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T 8268
8 B8iTee 857 85" a3
§T3A 201122 833 8368
T4 11 832 837 g408
i 846 Bocs
1 8=z 86Ss
1 1213 870s
1 871 872 880+«
883 889 891
3422:
Jusas 3453
g: 8 3429
s 3431
2799 3431s
31258 3132
3;540
18 3;53 723 724 726 727
T 1727’: 1170% 1211#%
I 553- B69% 1122 1125% 1127% 1129 1138 1142 1152% 1lbl# 1163+ 1171s 1173
1177% 1xgg 1188 1191% 1195 1205% 12l2% 12185 1219#
; s 11 1145 1148 1183 1198 1201
B67# 111bm 1126* 1132 1147% 1148 1158 1183 1200% 1201
T 867 11138 1126 1198
7 11 1129%
T 11278 1133
T 1134 1137%
T 1137 11428 1178
T 1;550 1178
T 288 BbBx 1119%  1124%  1137% 1157% 1164% 1168% 1176% 1190% 1209% 1218%
; x:: u§ 1158
1 30578 3064
T 98 3076
T ?ggﬂ 12098
T 7494 748 1211 12248
T 1209 1215
T 1164 1180#
T 11 11830
$ %, HE e
T 120Ss 1220
I ;gg 3238 3301 3304 3307 3315 3320 3328 33428 3353 3382 3288
T y 1B 1159
T 11;1 1168#
T 1170 12;3-
T 1;39 1173
T B8 1169% 1210
T 7418 1;13
T 792. 47
; 35: 3303% 3306% 3314* 3319% 3327% 3341w 3357% 3359%  3384s
T 1717% 1718 1724% 1725 1731% 1738% 1739 174S%  1747% 1748 1753 1755# 175
1761%  1763% 1784 1770 1771% 1772 1777%  1779%  1784% |786% 17S1* 1733% 1738s
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TEST 013636 SﬁB: 1: 5213- gﬂa g;gn 392;: 33?: ag;a: agag. eeuo: aqso: aaggé'
x 5019 0% Sa31 S103« Siiax 3129 Sices 8782 g%8ir  g98es
; . » 984 # 385 99Ss
|
T .
! “ E;"g“x‘ 825# g6 * 309 920%
; . 912. ii 3S62* 3Sb4* 3Skbx 3SEB* 3570% 3572
E
T s
; F 29438
T 2”80
T jgﬁl 798#% 799 802# 804 * BOS* 822 887 927 242 3607
T o 931% 3609
TTYINR BY4 3098
TTYIN - 9198
ITY $ ) : 213 919 920s
T e
T hv: 3513. 3523
THENTY 71?~o gmo 3527
T r 7114 17
T 7 1bs 3529
TYOUTR 1 646 9274
TYOUT! OC 9318
T i 5 3501
. 3497
WA ;g if 3 : 383 3387
WATT D14 13 30938
WAITH  D14842 3099 31048
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