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FROGRAM DZGMB TESTS CONTIGUQUS MEMCRY ARDDRESS FROM
Q000CC T3 787776, IT VERIFIES THAT EACH RDDRESS
IS UNJGUE (AN RCORESS TEST) RAND THAT EACH MEMORY
+OCATION CRN BE RERD/WRITTEN RELIABLY (WORST CASE
NCISE_TESTS). IF MEMORY MANAGEMENT IS AVRILABLE,
ALL  TESTING IS PERFORMED WITH MEMORY MANRGEMEN

EMR2LED, (UNLESS DISABLED).

THIS PROGRAM MAr BE USED 7O RDJUST MARGIN MEMCIL,.
A.SC INCLUDED IS A TOGGLE IN APCRESS TES™.
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282 1.1 EQUIPMENT

HE THE PDP-11 FAMILY PROCESSOR WITH 3K MEMORY.

OPTICNAL. ..

K™11-C OR KT11-D MEMORY MANRGEMENT OPTION OR MF11 PRRITY ZETIIN.
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1.2 STORAGE
SRIGRAM STORAGE - THE PROGRAM USES MEMORY 2-17777.
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PCP-11 C-124h MEMORY EXERCISER A3 "
LGRDING AND STARTING PRICEC.RE
’V
CHRPTER 2
LORDING AND STARTING PROCEC.RE
LA PRCGRAM INTC MEMORY USIN. ABS LCACER.
LOAD ADDRESS 200
SET gu2 IN DESIRED POSITION (SEE CHAPTER 3. \
PRESS START. N
ASTERISK "#" WILL BE PRINTED AFTER EACM PASS. q

“0ZQMB DONE!"™ WIL. BE PRINTEL ARFTER 8 PARSSES.

SRSS CCUNT MAY BE MONITSRES IN THE DISPLRY REQISTER il 42 (F
LOCRTION 7S6.

NOTE

THIS PROGRAM SAVES THE LOADERS B30T AhD
ABS. TO RESTORE_THE LORCERS, RESTART AT
162, BEFNRE RESTARTING INGURE THAT T-E
PROGRAM IS NOT RELOCATED. IF THE
PRCGRAM IS~ RELCCATED, THE ~ P WI.L
INDICATE ~ WHICH _BANK  CONTAINS ~ THE
PROGRAM. NEXT START THE PROGRAM AT ++
12354, 'WHERE ¥ = BITS 13-15 OF THE PC,
TAE PRCGRAM WILL RELOCATE BACK TO 0-4h
AND WALT AT IT6. PRESS CONTINUE =0
RESLME TESTING.

.1 ACTI. OPERATION

4t Y0 U

F "HE PROGRAM IS RUN IN QLICw LERIFS MCDE UNDER ACTLl THE FRIGRAY_ IS
CNE AFTER THE FIRST PASS. ALSC THE FROGRAM DOES NCT RELIIRTE 7O 7es
WE _CWER Yk JF MEMCRY.
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BfP-11 C-j24h MEMORY EXERCISER
SWITIH SETTINGS

CHRPTER 3
SWITCH SETTINGS

SkiS=1l IR LP HALT ON ERRCR

NOTE

IF S5zl WHEN AN ERROR OCCURS THE
PROGRAM_ WILL HALT, AND THE CURRECT DATR
WILL NOT BE_ LOADED INTC THe FRAILING
ADDRESS. IF SWIS IS5 RAISED AFTER THE
ERROR TYPEOUT BEGINS, THE PROGRAM WILL
ALY WHEN THE TYFEJUT COMPLETES AMD THE
CCRRECT DRTR WILL BE LGADED INTQ THE
FAILING ADDRESS.

Sii4=! Ok UP LOOP SLBTEST

Sul3=1 OR UF INHIBIT ERROR TYPEQUT

Ski2=! OR P INHIBIT LSE OF MEMCRY MRNAGEMENT
NOTE

INHIBITING THE USE OF MEMORY MANRGEMENT
CAN BE DONE ONLY WHEN THE PRCGRAM IS
STARTED. IF_ THE__USE OF  MEMCRY
MANAGEMENT IS INHIBITED THE LAST ADDRESS
AS TYPED_ BY THE PROGRAM WILL _ ONLY
REFLECT THE AMOUNT OF MEMCRY UP TO 28k
(LAST ADODRESS = 150000).

Sdilzl SR JF INHIZIT SUBTEST ITERRTICN
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385
388
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330

PCP-11
SHITCH

L-1
SET
Siid=1
SHEE

SLIQ=1
------

I
D)
Wir-

BB[RRE

£ L It W LI L)
[l & 2V ]

(=]

T32) 1C-5EP-Th 11:59 PHGE 1°
4k MEMORY EXERCISER FRGE S
TINGS
SR UF CISPLAY ERRJOR COUNT IN DISPLAY REGISTES
CR DCUWN DISPLAY PRSS CCUNT IN DISPLAY REGISTER
oR P - - HALT PROCPQM.LNREI SIATED PNC. RESTIFE LIpILRS
JR LF INHIBIT PaRITY ERROR  DETECZTICN INITima

STARTJP ONLY?

NCTE

WITH PARITY ERROR DETECTIGN ENASLED, A
MEMORY FRILURE WILL CAUSE A PRRITY
ERROR. THE ERROR PRINTOUT ON A PARITY
ERROR DOES NOT TYPE THE GOCD ODATA.
THUS, A BIT DROP OR PICKUP WILL NOT BE
TYPED RS SUCH. IT IS BEST TO RUN THE
PROGRAM FOR 1 PASS (UNTIL AN * IS TYPED)
WITH PARITY OISASLED, THEN RESTART HE
PROSRAM WITH PARITY ENABLEL.

—
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Nl 4.1 SCOPE

435 THE PROGRAM STORES IN Rl THE PC OF THE LAST "EST S_ICESST...>
35 ENC_ MAY BE USED AS AN AID IN DEBUGIING IF THE PRIIRAM 23935
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436 OCP-1] 3-124K MEMORY EXERCISER PHGE 11
ERRORS

452 CHAPTER §
454 . ERRORS

HEE THESE TESTS PRINT CUT THE PC WHERE THE ERROR WAS DETECTED, THE FRILING
439 AGCRESS, THE GOOD DRTA, AND THE BRD DATA I.t.

4tl PC=XXXXXX ADDRESS AARARAA GOOD DATA GGGGGG BARD CATA BEBBES

483 THE ADDRESS OF THE FAILING LOCRTION IS THE TRUE iB BIT PHYSICAL
B FODRESS.

4E5
467 NGTE

469 WHEN TESTING MEMORY LOCATIONS 0-17776
42¢ THE PC TYPED WILL BE A MULTIPLE o° 30000

4 1 GREATER THAN REFLECTEC IN THE  PROGRAM
! 473 LISTING.
473

47E THE ADDRESS OF THE BRD DATAR IS IN (R2) -2
4727 THE GOOD DARTAR IN RC
479 THE BRD DATA IN R3

48] THE ADORESS OF GOOD DARTAR IS IN R4 (RANDQM DRTR TEST ONLY). WHEN AN
482 ERRQR IS DETECTED WHEN EXERCISING _THE MEMORY USING THE WORST CASE
483 NOISE PATTERNS, THE JSER SHOULD RESTART THE PROGRAM SELECTING PROGRRM
(SEE CHAPTER B FOR DETAILS) SELECTING THE APPROPRIATE FARAMETERS. THE
43E USER CAN USE THE PC AND RDDRESS OF THE FRILURE 7O SELECT THE PROPER
486 CORE BANK(S; AFFECTED AND ALSO THE SPECIFIC PATTERN. THIS ALLCWE
487 MAXIMUM SCOPE CRPABILITIES.

43, .1 PHRITY ERFR
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PCP-11 0-124K MEMCRY EXERCISER FAGE 12

ERRORS

ACTION ENABLE BIT SET (BIT 0.. IF A PARITY ERROR IS DETECTES THE

PROGRAM WILL TYFE:
PARITY ERRCR

AND SCAN MEMORY FOR THE RDDRESS(ES) CRUSING THE PARITY ERROR(Z). WHEN
THE PARITY ERROR IS DETECTED AN ERROR WILL BE TYPED RS SHCWN BELCW:

PC=XXXXXX RDDRESS AARRRAR BRD DATA BEBB2B

PRESS CONTINUE OR _RESTART TO RESUME TESTING. IF A& PARITY ERROR IS NJT
DETECTED ON SCAN THE PROGRAM WILL TYPE:

PRARITY ERROR NOT FCUND ON SCAN
PC=XXXXXX ADDRESS=RAAAAA

WHERE :
ARPARA=PC AT TIME PARITY ERROR WRS DETECTED.

NOTE
PRRITETIS CISABLED WHEN THE PROGRAM IS
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1n. THE "PROGRAM IS 1In ;TS RELJ: TED IViE.

IEEL T

: oCP-11 C-124k MEMIRY EVER:ISER =iy it
: MISSELLANEDLS

£ EACH_TIME AN ERRQR OCCURS, THE ERRCR_COUNT IS INCREMENTEL, “rE Z33:G
: SIONT_CSAN BE  CBSERVED 8y TJRhIN’ THE SWiTihm 75 TME Si3F.a 2iiiTiin
i W3 SETTING SWITCH'S, . THE ERRCR gognr 15 Apsa” STRED” Te LITAiD
H 1oga ) THE PROCRAM WiLL ce;g' 77T snéfis,_ i zeb e TITl
é o IN%RE ENTED. 00:1: Pi; Sy UE EP ﬂ o ‘1, Ess: T :'q..::_éf:;,gs

DOV JERVOEY & 0d00do <€ DoeddEis WUFUIV & €oa00p0 o0 pogatls BUS*

AL LA LA A A A P A N L T T N N e A Rl

E .4 CISP.AY REGISTER
3 SITHER THE PASS COUNT R THE ERRIR CCuNT IS DISE.AYEC I “HE_ JI37.A

k REGISTER. THE _COUNT 10 2 DISPLAYVED 1S SONTROLLEZ 3 tvE SE-®1%;7ic
E SWITCH 3. BIT IS OF THE GISPLAY REGISTER, MOMEVER. 35 .SEC AS_ <
3 2L 33RTION TINCICATOR. AND 15 NOT PART OF EITHER THE PRéS SIONG (8 =i
E EERCK COUNT. WHMEN BI7 IS IS ON. THE PROGRAM 1§ PERFORMING 4 SE_ - 47E.
: SYI.E. _ WHEN THE PROGRAM IS RECOJATEC, THE SPECIAL Festam- esllfl =il
3 SFTCHAFTER @ MUST BE FOLLOWEC.

-

T.5 FPROGRAM RELOCATION
~dEN THE PROuRﬁH IS RELOCQTEh »E”I‘ CRTICN IS MADE TWAT TeE PSSR~

- naS  BEEN RE ATED gﬂpasc 1f PRCGRAM CANNDT 38 REL o ATES
- CSUARD. THE Locn ED ST pnnsz s axpn SED.  IF AN ERGOR oo FS
AHILE hch.n BACK 'ouEn 4K ERRCR MESSmGE <<

TYPED AND T HR% 82""% N8N BROGRAM RET RIES TPE
CoWNWARD RELGCRTION DOMNARD MILL BE ATTEMPTED ONTIL 17
1S SUCCESSFUL OR THE PROGRAM IS RELORCED.
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7.8 FCUWER FARIL
THE PRCGRAM MAY SE POWER FAILED WHEN PUNNING. WHEN THE PI.ER SET.SNS
THE PROGRAM WILL CONTINUE IN SEJUENCE.

CRUTION
PRCGRAM ACT UNDEF INE THE
PROGRAM IS RéLCCR*ED OR IN HOg NEH”Q\
00 NOT TURN PONER OFF/QN UNTIL TME

TH?S I BECRUEE THE SsgbK Hé\ OVER;\PEr
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PCP-11 0-42Yk MEMORY EXERCISER ECFC
PRISRAM DESCRIPTION

CHAPTER 8
PRCGRAM DESCRIPTION

THE PROGRAM VERIFIES EACH ADCRESS BY WRITING THE VALUE OF EACH ADDRESS
INTO ITSELF STARTING AT LOCATION 20000 AND ENDING AT THE LAST LoCRTISH
TN MEMORY. THE VALUE OF THE LAST LOCATION +#2 IS TYPED ON THE Tiv.
NEXT THE VALUES WRITTEN ARE VERIFIED. 7O COMPLETE THE ADDRESS TEST
THE COMPLEMENT VALUE OF ERCH MEMORY ADDRESS IS WRITTEN STARTING AT THE
LAST MEMORY RDCRESS AND ENOCING AT ADDRESS 20000. THE MWRITTEN
COMPLEMENT VALUES ARE THEN VERIFIED. THE NEXT FEMASE OF TESTIN:
INCLUDES READING. WRITING AND CHECKING MEMORY USING SEVERAL WORST CASE
NOISE TEST PATTEANS (1 XOR 8, 3 XOR 9, AND 8 XOR 13). A SUBTEST 1
DEDICATED TO CHECKING EACH PATTERN. THE TEST PROCEEDS BY EXERCISING
EACH BANK OF MEMORY USING THE TEST PATTERNS NOTED ABOVE. NOTE THAT
WITH THE MEMORY MANAGEMENT OPTION INSTALLED THAT ALL ADDRESSES ARE
WRITTEN, READ AND CHECKED WITH THE MEMORY MANAGEMENT ENABLED.  RFTER
ALL MEMORY FROM 20000 TO THE LAST ACORESS HAS BEEN TESTED, THE PROGRAM
RELOCATES TO THE NEXT 4K MEMORY BANK AND TESTS LOCATIONS 0-1777%
USING (I XOR 8). THE PROGRAM THEN RELOCATES TG 40000 (103033 IF
A7AILABLE) AND CHECKS MEMORY USING 3 XOR 9, ANC 8 XOR {3 TEST
PATTERN.  THE PROGRAM THEN CHECKS MEMORY LSING RANDOM DATA .RANIST..
THIS ROUTINE MOVES THE PROGRAM GCODE THROUGHOUT MEMORY STARTINS A7
LACATION 20000, AND RELOCATES THE DATA BY A 32(DECIMAL) WORD OFFSET oM
EACH SUBSEQUENT RELOCATION. I.E.. FIRST RELOCATION IS TO 20000, NE¥7T
IS~ 10 20100, THEN 20200, ETC. AFTER RELOCATION THE SCDE MOvEL I3
CHECKED RGRINST THE ORIGINAL CCDE (0-1777&). WHEN THE RANDOM CATA
TEST 1S COMPLETE THE PROGRAM THEN SLCCESSIVELY ROTRTES R 0 817
(ROTO) AND R 'I1° BIT (ROT1) THROUGH ALL OF MEMORY. WHEN ALL TESTING
IS COMPLETE THE PROGRAM RELOCATES 70O ITS ORIGINAL POSITION, INCREMENTS
THE PASS COUNT (LOCATION 1000) AND RESTARTS BEGINNING WITH & THE WORST
CASE NOISE TESTS. AN ASTERISK (#) WILL BE TYPED ON COMPLETION OF EACH
PASS, AND WHEN 8 PASSES MAVE BEEN COMPLETED THE_ PROSRAM WIL. TYPE
;cggga GONE® RAND RESTART THE ERJGRAM BEGINNIG .ITH THE MEMORY SOCRESS

- | e
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PCP-11 C-124K MEMORY EXERCISER A3k 18
PROGRAM DESCRIPTION

THIS PROGRAM IS PROVIDED TO ALLOW THE LSER TO SPECIF/ (ERTRIN TEST
PRRAMETERS AS SHOWN BELCW:

1. ENRBLE/DISARBLE PRRITY ERROR INTEQRLF S

- % STORTING RaNK NIIMBE] - e -

. NUHBER OF 4K BnNVS TO TEST
4. PATTERN TO BE USED
NSTE
ALL INPUTS RRE IN JITAL.

8.1.1 FROGRAM 2 USER PARAMETERS

1. ENARBLE PARITY? _1/C = YES/NQ. TYPE ;NRBLE INTERRLPT O
PARITY ERROR. T\PE 0 TG DISABLE INT RRUP

2. STARTING BANK #18)> TYPE THE 4K BANK WHERE YOJ WISh 72 SEGIN

TESTING.

TYPE TC START AT TYPE T0 STRART AT
0 000000

1 220000 2C 400000
g 0508C0 2! 420000
3 0600C0 22 440000
4 10002C 23 460000
) 122000 24 500000
h 142060 2s £20000
v 160000 zb 540000
1 20000C =T S6CCa0
1! 220000 3J 60CCC2
.2 240000 3i 620000
13 260300 3z 540000
15 300000 KK| £623000
15 320002 kL] 7000°C
5 340000 ) 7eC3s0
i 360060 36 42200

NOTE
TYPE INLY NUMBERS SHIHNIY!
3. INUMBER OF 4K BANKS TJ TEST (8" T“YPE IN CITRL THE NUMSER oF
§K BRNKS TJ TEST.
4. PATTERN #°
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PCP-11 O-124K MEMORY EXERCISER saLt s
PRIGRAM DESCRIPTION

1 XOR 8 TEST PATTERN
3 XOR 9_ TEST PATTERN
8 AOR 13 TEST PATTERN
USER_CONSTANT
ROTRTING O

ROTATING !

3 XOR 9 PA

F PATTERN
0.1,2.4,5

~NOrNLWU-—-0

RIT/Y
RBOVE
NOTE

PROGRAM WILL NOT ALLOW AN CDD NUMBER OF
4K BANKS TO BE TESTED IF PARTTERN 2 OR 7
IS SELECTED. IF FATTERN #3 IS SELECTED
THE FROGRAM WILL REGUEST R CONSTANT.
TYPE R 6 DIGIT OCTAL NUMBER. TO ENTER A
NEW CONSTANT TYPE AN 'R’ _AND WAIT FOR
THE PROGRAM TC RESFONC. THE STARTING
QDDRESS IS 214.

8.1.2 PROGRAM 2 USE

FROGRAM = CAN BE EFFECTIVELY USED TC MAKE PROPER ACJUSTMENTS TJ A
SPECIFIC MEMORY BANK AND ALSQO TO ‘MARGIN' MEMORY. THIS IS SO BECAUSE
THE PROGRAM IS NOT _ RUNNING IN THE MEMORY BANK(S) BEING
ADJUSTED/MARGINED. THUS ALL  MEMORY FROM 0-124K MAY BE
ADJUSTED/MARGINED.  PRRITY SHOULD BE DESELECTED WHEN MAKING Qi
ADJLSTMENTS PARTICULARLY WHEN TESTING THE FIRST 4K BANK(S:.

8.c PROGRAM 3
THIS PRCGRAM IS THE SAME AS PROGRAM 2 WITH THE FOLLOWING EXCEPTICNS:

-

1. INSTERD OF NUMBER OF 4K BANKS TO TEST, TYPE NUMBER OF
5c6 (DECIMAL ), 400(0OCTAL) WORC BLOCkS T0 TESt.

2. DO NOT SELECT PATTERN 2 OR 7.
THE STARTING ADDRESS IS 220.

.23 PROGRAM 4

FROGRAM 4 CAN BE USED T¢ WRITE. READ USER CEFINED DATA INTC ANY SINGLE
ADDRESS. THE PROGRAM WRITES THE DRATR AND CHECKS IT.
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THE PROGRAM WILL REQUEST AN 18 BIT ALDRESS 4D 1F
BIT CCNSTANT (DRTR). IF SWITCH O =1 THE PR
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PCP-11 0-124K MEMORY EXERCISER PAGE 2C
PROGRAM DESCRIPTION

Sgga ggSIgF E?kENTIﬁL RDDRESSES UNTIL EITHER SWITCH 8 = C JOR S HEW

TO ENTER Q9 NEW ADDRESS AND CONSTANT TYPE AN "R" RND LJRIT FOR  “HE
PROGRAM TJ RESPONC.

THE STARTING ADDRESS IS 224.

5.4 PROGRAM S

PROGRAM 5 IS A TCGGLE IN MEMORY GDDRESS TEST. ~THIS TEST IS LSEFUL
AHEN AN ADDRESS SELECTION FAILURE IS SUSPECTED INVOLYING THE FIRST 4K
QF MEMORY. THIS PROGRAM WRITES THE VALUE OF EACH ADDPESS INTO ITSELF
STARTING WITH THE LOWER LIMIT AND CONTINUING TO THE LPPER LIMIT.
RFTER ALL ADDRESSES HAVE BEEN WRITTEN EACH ADDRESS IS CHECKED FOR THE
CQRRECEInggNTENTS STARTING WITH THE UPPER LIMIT AND CONTINUING TO THE
L CiiE .

LOCATION CONTENTS MNEMONIC COMMENT

1C 012700 MOV #50,RO .uET FIRST HDDQE:S
¥ 12 003050 10 TEST

14 01000, MOV RO.RI iSAVE IN Rl

1€ 020037 18: CMP RO,2#SWR :CHECK UPPER LIMIT

23 177570 + (IN SWiTCH REGISTER]

22 001403 BEa 2% :BRANCH IF AT UPPER LIMIT

24 010010 MOV RO, (RO) :LOAD VALUE INTQ ACDRESS

cb 00572¢ TST (RO)+ ; STEP TO_NEXT RDDRESS

30 000772 BR 1% :LOGP UNTIL DONE

32 010C34 2%: MOV RO,R4 :SAVE UPPER LIMIT

34 020001 33: CMP RO,R! {CHECK IF AT _OWER _IMIT
¥ 36 001767 8EQ 1S :BRANCH_IF DONE

40 024C00 CMP -(RD},RO :CHECK DATA WRITTEN

42 001774 BEQ_3% :BRANCH IF OK

44 000000 HALT :ERROR

46 000772 BR 3% :LOOP BRCK

RFTER TOGGLING THE PROGRAM LA=10 ¥*SET UPPER LIMIT2#, START.

NOTE

THE UPPER LIMIT ADDRESS OBTRINED FROM
THE  SWITCH REGISTER MAY BE CHRNGED
DURING PROGRAM_OPERATION. HOWEVER
OCCASIONALLY THE  PROGRAM  MRY HALI

BECARUSE OF 'SWITCH BOUNCE®. _ (THE BEST
PROCEDURE WHEN CHANGING LIMITS IS TQ
STOP THE FROGRAM MAKE THE CHANGE AND




—— i W AR S N ——

1
.
.
¢
]
14
.

- — st b onttop



m
tn
n
» e
tn
(L4
n

b b ep b poepa
GIpe =t 2agatfd 34800) § ¢,

A D00 Q)

L T N YLV I Y YT )

0 1D MI'ULY.

U I I ST T Oy T T iy

IV T NN LTV Y O

IR I Y
feae <€ 2 0UED JOVLIY £ Cadlado

[}

YRoral &7 T2 L2-3ER-Tt 1189 PALE 2R
EIP-11 O-a3Y MEMORY EMER(ISER Cmaz Z.

PR 3RAMDESIRIETT N

8.5 PRIGRAM &

PRISRAM & IS ALSO A TGGGLE IN PRIGRAM TO 3E JSED WI™H FBRCARAM S £°%
MORE COMPLETE HADDRESS TESTING.  THIS PROCRAM WPITES THE AMELEMEY"
vALUE OF EACH ADDRESS INTO zr§s- TRRTIhu WITH THE _PPER _1™I1% 'S
JONTINUING TC THE LOWER LIMI R ALL ACCFESSE: WR.E QEEN F1-"E%
EACH ADDRESS 1S CHEGKED FOR TwE cv "T FCNTENTS CTARTING WITH "=g
JWAER LIMIT ADCRESS AND CONTINUING TO THE JPPER _IMIT. “23G.E o1 ~-f

F3__JuING PATCHES To PROGRAM 5 RBJE.

LCCATION  CONTENTS MNEMONIC  ZOMMENT

13 1399 :CHANGE LOWER LiMI”

3£ 201404 BES 48 ;BRANCH T0 PRIGRAM &

) Gi0402  43: MOV RY.RZ  :3ET LPPER LIMIT

g2 008142  53: ~CM -(R2 : SOMPLEMENT ACORESS

g4 020201 Zmp R2.8} :CHECK IF AT LOWER LIMI~

S 201378 ENE 5% :LOOP UNTIL 00!

82 Ra020%  &3: CMP R2,RY  :CHECK IF AT UPEER LIMIT

€2 06178¢ 8EJ § :G0_TO PROGRAM S IF 275

£4 n;ﬂege M5y RE.R3  :3ET VALUE OF ACCRESE

4 835103 23" &3 ..OHPLE"EN' YALUE

s 320322 SMP 63, B2+ ;IHECK ACCRESS

=z AG ST ge; 2§ :SEINIH oF .
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£rp-: W MEMORY EVERCISER .
GRanin TABE MELOTEpERC

cHRPTER 9
BRANCH G2BBLE MCS TEST

9.1 ABSTRAST

THE SRRN"HGOBBLE PROGRAM IS § ED TC TEST MOS MEMORY. CONTIGLOUS
<OCQTIONS ARE TESTED BETWEEN TWC LIMIV S IN A MINIMUM Gk MAZIMOM 124K
SEMSRY MACHINE. IF PARITY 1° n"n*LuaLg 17T 1S ENR3LED.

£
tu

GPERATING PROCEDURE

. LOADING: LOAD THE DZICMBS PROGRAM INTD MEMIRY LSING “eE
SBSOLUTE L GADERS.

STRRTING: LORC ADCRESS =27
THE PROGRAM WILL FIRS™ ICENTIFY
BRANCH GOBSLE
4. THEN THE ABSOLUTE LCRDER WILL BE SAVED.
R CHECK WILL BE MARCE FOR PARITY REGISTERS. IF NONE ARE FOLNMC
MESSAGE:

2 AND PRESS THE STRRT BUTTCON.
TSELF CN TTY:

W W
’4

ul

NO PARITY

WILL BE TYPED YO THE USER. IF PRRITY I3 FCUNC IT IS TORMEC
N, AND THE MESSAGE,

PARITY ENABLEC

TYPED 1O THE JSER. THIS JIL. BE FIiluED 8V & IS
f;:; 1of TYRER 10 IHEZSER. IMI Ls R Frbeme e noi:
LED
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233egiTeLl
108 POP-ll D-)24K Y EXERCISER Sa5E 22
: BRANCH 3088LE %s:r' !:sf
135
: % BE RUN USING MEMORY MANRGEMENT.
5858 USE kT11? (YOR N
1333
1373 R TYPE MEN HANG . 3 .EE
xi g Uy PE’é NG _é? 9R m‘s:gu. t“ ’«cu _SESTF
:‘: { > --:- u "1 w Tept,
;:;g wcnwm&us:r . Qwroa{nsmh i
Q..‘
aig -, r .JSER WILL THEN BE ASHED "0 SIVE "ME LIvI™S IF g gz
Rt
' ;;;i HISW JIMIT°
::é: RNC:
s & L LINIT
-
i35 RESTRISTIONS ON TE USER'S RESPINSE ARE:
'I%Es A. R ™M.E° VALID  L8-BIT.  E-DIilT IlTal
et A ERESEEE. ReALNCT VIRTUAL.
ok 3, THME NUMBERS SNOULD BE MULTIPLES OF 100 .CCTAL:.
S, THE HIGH LIMIT MUST BE GRERTER THAN THE LCh _IMIT.
, .. ganv EIENT 1€ 1T JSED, MIM LIMDY ST B3E £S5
. EoUAL 10 160685,
E. PIGH LIMIT CAM BE ! ¢ THE MIGHEST :& & SDDRESS. F2%
EXAMELE, IN AN 5k MACHINE. HIaH LIMIT EUAL 93000,

> evm

;;"Lm S 7O THESE RESTRICTIONS wiic BE DEALT &I™H N 7=I5

A. R GUESTION MARK AND T=E PRIMPT WI_L BE ISSUED:

-
.

,:§ USER 1§°;§'j EgPEC'i.- TS OINFLT THAT LIMIT  Aamil:

lu

8. T EVER _THE LAST TiC COCTRL LIGITS OF TAE NJMBER .mllm
THE USER TYPED THEY WILL BE ASSEMBLEC RS JERCES.

THE USER WILL BE QSKED FOR JTHER LIMITS BY REPERTING Twis

.o'EP \"- EE I .tc"n.E.

s
.
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S-l24%k MEMORY EXERIISER S FUEEL
aoBBLE M0S TEST

AT 12-SEP-TB  11:59 FRLE Ze

WILL SE T:PEC.
D. SAME RS S

THE TEST STARTS. TME TEST WI.. .o0F IMOEFINITELY SE7.E28' "=E
TWO LIMITS UNLESS "HE USER HAL™S "HE PBROSPAM (O WV ZRPIE O
yBEC AT THE EESINNING SF ZALS

ENCOUNTEREC. AN ASTERISk Iz Tyt
PRSS MCCE.

T STOP THE TEST RUMNING wmND  START ANCTHER &IT THE =2 7
SHITCH ANC RETLRN STEF &. ANt TEST BL™ TreE FIRST Al.. ™o
INCLUDE STEP 4.

"J_STOP THE TEST AND RESTORE THE LORCER, HMIT THE HGLT AI o
LOAD ACDRESS 162 AND START. WHEN "HE [CADER IS RESTOR =&
PRIGRAM WILL HALT AT LOCATICN 2C0.

TO STOP THE TEST AND START_THE D-124K MEMORY TES™ hIT "=t
HALT SWITCH, LORD RCDRESS 200, AND START,

0ATA LIGHTS. THE CATA LIGHTS WILL DISPLAY THE CURNENT
LCCATION BEING TESTEC DURING A SRANCH GC2BLE TEST. 'kHEh A

MOS MEMORY FAILURE OCCURS THESE LISHTS WILL -oN*RINT 4 IRTLAL
(16-BIT) RCORESS "NERR™ THE FARILURE.

ERRCRS I[N OPERATINSG THE PROSRAM APE DESCRIBED In CPESATING
PROCEDLRE 3.2.

If A FPARITY ERRIR _IS_ ETEI'E‘ THE USER IS TILD THE Blez AT
THET IME OF THE ERRCR

PARITY ERROR
PC=XXXXXX

THEN THE SCAN IS MADE THROLGH H
THE ERROR TO ARISE AGARIN. [F I

SCAN CCMPLETE
IS TYPED AND THE TEST IS RESTRRTED.
IF THE ERROR IS DETECTED ON THE SCAN THEN "HE _SER IS GIMVEN
THE ADDRESS OF THE LOLRTION CAULSING THE FARITY ERRCR RNC "HE
CONTENTS OF THAT LCCRTICN:

XXXXXX HARD BAD DATR XXaXXX

TF MEMZRY MANARGEMENT WRZ OFF ZURING TeE SIRh IR THE ERRCR

EMIRY T TRy 7D EIRIE
TEOLNC THE MESIASE

- . = mem v e A m———— —
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ZgT?-S c-.24n MEMORY ENERCISER MACY1L 27.732) 10-5eP-T6 11:59 PRGE 2¢
[ PCP-11 C-124K MEMORY EXERCISER EuaE zZS
g BRANCH GOBBLE MOS TEST
3
g kT1l OFF
g 1S TYPED.
;_ IF MEMORY MANRGEMENT LAS o DURING THE SCrRN:
) T KTl ON PAR=XNXXXY T T
é 1S TYPED, WHERE THE FAR .PRGE RODRESS REGISTER: GIVEM IS "HRT
9 PAR NHICH SHOULD BE LSED IN RELOCATING THE VIRTUARL ALLCRESS
0 GIVEN FOR THE ERROR ONTO A REAL CORE ADDRESS. THE METWCOC FCF
1 THIS RELGCATION IS GIVEN IN THE NCTE BELOW.

RFTER ANY PARITY 1S ENCOGUNTERED AND THE USER NCTIFIEC, TmE
TEST WILL BE RESTARTED.

3. WHENEVER_THE BRANCH GOBBLE TEST BRINGS OUT AN ERRCR IN MGS
MEMORY IT MAY SURFACE AS A PARITY AND BE HANDLED RS DESCRIBED
RBCVE. OTHERWISE THE ADDRESS (VIRTUAL IF MEMORY MANAGEMENT
1S ONY IN THE DATR LIGHTS WILL DESIGNATE THE VICINITY CF THE
ERROR. IF MEMORY MANAGEMENT IS ON, RELOCATE THE AODRESS 1IN
THE CATA LIGHTS IN THE MANNER DESCAIBED IN THE NOTE BELDM.

NOTE

T0 COMPUTE THE RERL ADORESS CF AN
ADCRESS RE_QCATED BY MEMORY MANAGEMENT,
ADD THE LOW ORDER 13-BITS OF THE VIRTUAL
RODRESS TO _ THE _ CCRRESPONDING PAR
SHIFTED, & BITS TG THE LEFT:

VIRTURL ADCRESS = Q 20X XXX XXX XXX XAX
PAR = YYY YYY YYY YYY 000 000
REAL RDDRESS = 22

2222
7O DETERMINE WHICH PAR T2 USE REMEMBER
THAT ON KERNEL SPACE IS USED IN ANY TESTY
HERE. TAKE THE HIGH ORDER 3-BITS OF THE
VIRTUAL _ ADCRESS AND _ USE THEM T2
"DESIGNATE THE KIPARR TQ  USE. FIR
INSTANCE, IF THE VIRTUAL_ ADDRESS IS
031676 USE KIPAR] BECAUSE THE UPPER 3
BITS OF THE VIRTURL RDORESS ARE 00l=1.

4. IF AN ERROR CONDITION ARISES, EITHER AS_A PRARITY ERRJR CR CNE
NOT R AFPARENT SUCH AS THE PROGRAM HALTS OR IT 15 CLEAR FRIM
THE ADDRESS AND DISPLAY LIGHTS THRT THE PROGRAM IS NOT
RUNNING ITS NORMAL COJRSE, THE USER CAN ENTER CONSULE MODE AN
EXAMINE THE CONTENTS OF THE MEMORY LOCATIONS STRRTING AT T+E

-y

- -
22 222 232 222
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TEST DIIM3-G D-124h MEMIRY ENERIISSE MRQVIL 2T.T32 10-SEP-T6 11:59 PALE 22
DI3MBG.PL
174 2CF-11 3-124 MEMORY EYERCISER SRGE zE
5 ERANCH 30BBLE MOS TEST
o8 LISTINGS) ~ OF _ LOZATIONS 15226 THROJGH 38304  [WITH Tt
~3 EXSEPTIONS: 15232 15 JNDETERMINABLE AND 15339 GHC 1.0 50" mal]
2 EITHER 19370 OB 35570, IN THIS WY THE HSER SHOULD ZE #2.
: O DETERMINE WHICH BITS WERE LCST IN WHAT WIRCS:
3
; S.4 EROSRAM DESCRIPTION

T4IS VERSION OF THE BRANCH GOBB.E TEST IS TAKEN ALMOST DIRECTLY FROM
THE DZQKR-A INSTRUCTION EXERCISER WHICH CONTRINED THE ORIGINAL BRANCH
oUBBLE. WHAT HAS BEEN DONE HERE IS TO GIVE THAT TEST AN INTERFACE TC
THE USER AND MEMORY MANAGEMENT FACILITIES. THESE ACODITICNS HAVE 3EEN
DONE IN A WAY WHICH ALLOWS THE TEST TO RUN AS IT DID IN ITS ORIGIMAL
FORM.  DATA IS COLLECTED FPOM _THE LSER AND IF MEMORY MANAGEMENT IS
NEEDED IT IS SET UP AND THAT TEST IS ALLOWED TO RUN BETWEEN THE
CESIGNARTED LIMITS.

CNLIST MDD, MS
ME

'MCALL STYPE

CTITLE TEST DZQMB-G_O-124K MEMORY EXERCISER
) 'SBTTL_ STARTING INST & DEFINITIONS .
:20PYRIGHT 1373 DIGITAL EQUIPMENT CORP., MAYNARD,MASS.

:THIS TEST CHECKS THAT ALL MEMQRY ADDRESSES ARE UNIQUE USING ACDRESS TESTS
:AND CHECKS DATA RELIABILITY OF MEMORY USING WORST_CASE NOISE TEST PATTZRNS
:T §2¥QEEN' PATTERN (PROGRAM CODE RELOCATED), R ROTATING O AND ROTARTING
:ALSO INCLUDED ARE USER TESTS WHICH CAN BE USED TO TEST SPECIFIED SEG-
:MENTS OF MEMORY USING THE PATTERNS MENTIONED ABOVE. ADDITIONALLY A

:28 WORD TOGGLE IN PROGRAM IS DOCUMENTED (SEC 8.S COF THE DOCUMENT: WHICH
:SQNO?EngaggYIF AN ADDRESSING MALFUNCTION IS SUSPECTEC INVOLVING THE FIRST
:A MOS MEMORY TEST HAS BEEN ADDED, THE BRANCH GOBBLE ROLTINE.

: THE PROGRAM MAY BE PCWER FAILEDC WHEN RUNNING. THE PROGRAM WILL PRINT

;P MESSEGE (POWER FRILED) AND CONTINUE IN SEQLENZE WHEN THE POWER COMES
:QACK UP. #*#CAUTION#* DO NOT PQWER FAIL THE PROGRAM IF THE PROGRAM IS IN
:MOS MEMORY OR IF THE PROGRAM IS RELOCATED.

:LOADING AND STARING INSTRUCTIONS
:LOAD ADDRESS 200 AND START ,
‘NOTE: PROGRAM WILL RUN WORST CASE TEST PATTERNS IN LOWEST YK

' THUS THE PROGRAM CANNOT BE RESTARTED AT 290 IF RELCCATED. TC PREVENT
'RELCCATION FROM OCCURING DEPOSIT 200 INTC LOCATION 42_(NOT NECESSARY
:IF LOADED VIR ACTL1). THIS ACTION WILL PREVENT RELOCATION AND ALSO
SINHIBIT TESTING MEMORY IN LOWEST 4K. .
:THIS PROGRAM ALSO RELOCATES THE ABS AND BJQT LOADERS TO ALLOW TESTING
:CF MEMORY, TO RESTORE THE LORDERS RESTART AT I&2.

: STACK POINTER IS SET AT 500
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AN ASTERISK '#° WILL BE PRINTEL On conp;s 101 OF F_ kPRSI, AC
THE PROGRAM NAME WILL BE PRINTED WMEN TEST 33 CiMF_EE.
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uEN‘RRLRREGISTER RSSIGNMENTS

200C02C 0=%
c229001 R1=%]
00020e Re=xg
002003 R3="
J000CY R4='4
200005 RS=%S
CC0006 SP="b
J00907 PC=7
200000 R10=0
000001 Rll=%1
000002 Rl2=%2
000603 R13=%3
00000 R14="Y4
£0000s R15=%5

REGISTER (PSSl BI™ RSSIGNMENTS
0000C! = :C BIT
0Co00z V=2 vV BIT
000004 2= :Z BIT
00013 N=10 N BIT
300,520 T=20 'T* BIT
C 1340 FRTY?=340 P I0RITY LEVEL 7
00C 200 PRTYY4=200 :PRIORITY LEVEL 4
000C00 KM=00000C :KERNEL MODE
040000 SM=040000 ; SUPERVISORY MCDE
14C0C0 UM=140000 USE MODE
000000 PKM=000000 PRE”IOUS KERNEL MODE
G10000 PSM=010000 : PREVIOUS SUPERVISORY MODE
030000 PUM=030000 :PREVIOUS USER MODE
004003 REG=004000 SELECT R10-R!S

ADDRESSES
000004 ERRVEC=H4 :ADDRESS OF ERROR VECTOR
000010 RESVEC=10 :ADDRESS OF RESERVED INST. TRRP VECTOR
CCO001Y TBITVEC=14 QDDRESS OF *T*' BIT TRAP VElTO
000014 TRTVEC=14 QDDRESS OF *TRRCE' TRAP VELTOR
n000:Y BPTVEC=14 RDORESS QF 'BREAKPOINT’ TRAP VECTOR
020020 I0TVEC=20 :ADDRESS OF IOT TRAP VECTOR
000024 PFVEC=24 :ADDRESS OF POWER FAIL TRAP VECTOR
000030 EMTVEC=30 :ADDRESS OF EMT VECTOR
000034 TRAPVEC=34 RDDRESS OF TRAP VECTOR
000060 TKVEC=60 RDDRESS OF TTY KEYBOARD INTERRUPT VECTOIR
000064 TPVEC=b64 RDDRESS OF TTY PRINTER INTERRUPT VECTOR
000240 PIRVEC=240 RDDRESS OF PIRQ VECTOR
000244 FPEVEC=244 *ADDRESS OF FLOATING POINT INT. VECTOR
£002so MMVEC=250 :ADDRESS OF MEM MGMT ERROR TRAFP VECTOR

+REGISTER ADDRESSES

177776 PSW=177776 :ADDRESS OF STATUS REGISTER
177774 SLR=177774 :ADDRESS OF STACK LIMIT REGISTER
177778 Pl Q=177772 :ADDRESS OF PROGRAM INTERRUPT REQUEST

177772

UBRERK=177770

:ADDRESS OF MICRO BREAK REGISTER




TEST DIIMB-G J-134h MEMORY EXERCISER

DZQMBS.PLL

1308

$n e Pt B e Pt et Dt Pt P P Pt Pt $t P P Bt 0 B et $t D P Bt Pt ot Pt P Pt i (e e e
[RYNIATATRIRIAINIARIAININIRININIAININ SINININIRIRINISTRININININININ]

€ GG (LN MU ALTDNIND MU DD 06— 0—= 0—= = p—= p—= p—= p— == ps ()
= OO0 IO UN L WM — OO0 U LW — OO0 U LWL~ OO0

£ £ WD)

MACYil 27.732)

STARTING INST 8 DEFINITIONS

177569
177582

75t
177566
177570

17787C
200sCe

200100
J49030

000100

17752
177574
17757¢
172516

172300
172302
172304
172306

172314
172316

172340
172342

104400
104000

C00006
Coacoo

DISPLQY 17 5§70

STKPTR=500

NO3

1C-SEP-T5  11:59

R
:ADDRESS OF CONSOL SWITCH REGISTE
;ADDRESS CF CONSCL DISPLAY REGIET

< INITIAL STACK POINTER SETTING

MISCELLRNEOUS BTT ASSIGNMENTS
BITiS= 100

:MEMCRY

BITI4= 040000
BIT13= 0200G0

PAGE 4C

:RDDRESS (F XEYBOARD CSR
:ADDRESS OF KEYBORRD BUFFER
:ADDRESS OF TELEPRINTER CSR
:ADDRESS OF TELEPRINTER BUFFE

MANRGEMENT REGISTER ADDRESS ASSIGNMENTS
SR0=177572

BITle= 010000
BITS=  Q01C00
BIT8= 000400
BITe= 000100
SRi= 1??574
SR2=177576
SR3=172516

KIPDRO=172300
KIFDR1=172302
KIPDR2=172304
KIPDR3=172306
KIPDR4=17231C
KIPDRS=172312
KIPDRE=172314
KIPDR7=172316

KIPARD=172340
KIPAR1=172342
KIPAR2=172344
KIPAR3=172346
KIPAR4Y=172350
KIPARS=17235¢
KIPARE=172354
KIPAR7=172356

: INSTRUCTION EQUATES
HLT=TRAP

SCOPE=EMT

:MISC. EQUATES
RW=b

uP=0

:ADDRESS OF MEM MGMT REGISTER SRC

U)
(Y20 ¢
Ao
o

;noonsss OF MEM MGMT REGISTEF SR3

:ADDRESS OF KERNEL I’ PAGE
:DESCRIPTOR REGISTERS

;ADDRESSES 0D KERNEL "I SPRIE
:PAGE ADRESS REGISTERS

:SCOPE IS AN EMT TRRF

:R-W BIT IN PCR REGISTERS
:UP BIT IN PDR REGISTERS
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: x:;PT .HSS 224 BOBBLE PRSLRAN. THE RELOCATIIN OF THE PROGRAM
:¥2 FIASY FOUR K IS INACTED 8Y THE JSER o "HE SAME WRY IT Was
:IN THE DZQMBF AND géanac VERSIONS OF THE 2-124 ES®, I IT WAS 2:ry
:ME.2CATED BY THE PRRT OF THIC TEST =llHW LGS TAREN FROM I23M3 “ug”
115 ECL THIS PROGRAM EXCEF™ ERANCH 3oE8.2.
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elotagle :gagsr 0.7TEE .3 MOV (SP; SAVPC2+20000

JCZISC BOWep? CZg.l: TSR ng RELOC+20203

EC3i4e 230380 JHoRD 2800

ololof s illelslelelot! WORD &7

IRETSR A1ETIE LTTTSE MY SAVE 22, (SP:

FRETE4 0837 Acniel SLR as1:3

olalobtSolll te a)- ard ¥ [

06 C2SBoS FONE: MOV #50],5P STARTING RCCRESS 70 RELICRTE (IDERS.

-wssb2 Gl

S=za3f 2p4TEY 1T 32 JSR PQ.kHERS

scCi/e2 D047e7 COI72k JSR_ - PC,SALD

szzaff Q02030 \ . . - R L
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2333 Ooub3e L. I 2ePRG2 : 30 START PROGRAM 82

ek T8 PEILR: MOy gﬁ@gmmumswmmﬁa

Ly -0 kK ‘ %

3 30570 ngso J8PRG3 :G0 START PROGRAM #2

o AR 9 :MEMORY MANAGEMENT TRAP VELTIS.

2%';3 COEC2 EEILE: MOV 2 —ne =

143 o FELE: RV BS0,SP (STRRT ALDRESE OF SROSRAM Y.

;1:: cs: “E J”P : # I'sd

:‘1: ey a. R\lq

fid Sgbez PSIv MOV BSO0SP (STARTING ACORESS OF BRWN 3I3RL€ 13 TER

423 12134 _ P BRANCH

i '

2418 :RSJTINE_TO_SAVE REGISTERS IN “WE STA:

W A A4 Ll 2 STACK

‘41 0003 012667 2220k iéelt’ﬁgc EE’VSRME MACRC IR JSK P, ESA/F

j3:8 BORNR QieRel ---v-S SRR BOVT L3P Ih IS :SAVE SETURN BC

433 663313 QIDN%E PV T 9

1930 200313 103 AR T4

483 0083 VR 3

55 Sl M A S 5

%89 300333 Sint+e A O

- ik F e ey st

143 IEF3Ie 24030 g, v PheR SETRY

- 3 : SONTAINS RETJRN AZDRESS

K+ :DZUTINE T2 RESTORE RESISTESS SA.EC ON THE SRS

523 - \ I3 —a2T.s 3 sMrew O THE STACh

l;?,c 202335 Q12867 CCLTLE *EE“L:ED gl\p.ED <RE HQ.%O s8 Je& Pl 3RESTR )

43 SN dMaeds T SIR: My (3.3 .SAVE RETURN EC

;*"E N 336 l ] MAL * : '-:'7

2433 cggaua 31 A2 W ‘ES::-:-

3 X 512633 V- SO

fa35 38R3e4 D12€094 e 2p s

i3 fome Digede A S

:=3¢ 280380 21e7CT Wy .Bo.elBZ

43 CIZ3EE Iodolt s, B e $RET AN

T-38 it -3 - TIINTHING RET_RM AICRESS

33:3 — .§§E£L PILER FAIL RCUTIMNE

= e

] tER_RE UTINE SAVES "ME kEVBOARD STATLS, THE GEMERA. RESI37ERS

254 PIRCoRST N MEN ”GﬂtrﬁEng§§S;_{KIPDR5-KIPDﬁ? KIARRE -k LPORT SR SR

S22 aemcez miage rmmmen 3N THE STACK AID SAVES THE STACK POINTER IN PPSTK BELOA.

38 FRREIS Far3 Gopats I s 320K 130 GAVE REGISTERS CN THE STAC

237 FERESR RAT0h i77Ere 256 3’= o :BRANCH IF NO7 RVARILABLE

1.ET ZrAEsq Rinyp i7TITE W gesRy, - 5P ; :SAVE SRO

T.EF ZZEESS FlEnac ITaiif v imeRe, s oF 3RNEORE

PTE mxEEEE mifasr sif: M3 :gxpagc.rc ;3ET RCCRESS OF nISCRC
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iz & :3: b xab : - :SAVE kIPCRO-KIPDR?
812™8 -zl M3V -«15 :GET ADDRESS OF KIPARC
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891402 BES c§ :BRANCH IF
004767 Coa0sE s ISR BC, . MAMF : 30 ENSBLE onn'rv REGISTERS
00477  17744% JSR PC,SRESTR :RESTORE REGISTERS FROM STACK
012637 {T7Se0 MoV :SP3+, 28TKS
0id737 000802 nooonse MOV c°DNN 8PFVEC  :SE™ POMER FAIL TRAP TC PDWN RIL™INE
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23T 35iEme Cilde M3Y  R3,-(SF. tPUSH VALLE “C BE TTPED ONTI STRN
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U <0300 UL L LD 030D~ JPUNY LW e~ 000 "

-
3 331
AP IS AIS R P W AN ]

LN Y IRT JRY
]

GO4

b Y |

VE=3 J-lIba MEMIRY ENERCICER MRC o0 2T 732 1C-SEP-TS 11:89 PRiE 4t
F.l ERRJR SERVICE 22UTIME

R2137% 224787 2233w SR el. 2R

smii%e L18:

381488 ocouse? 17m3ss JSR RS, SPRINT :a0 70 PRINT RCJUTINE

QCl406 01isc2C SCREF

201<10 0C4.6- 1rerid o JSP e BRE TR R STOEE REGISTERS FRIM =74l
coluiy C32r2c 002000 iTTSTT 18: gIT 22000, Jusup +RING BeLL ON ERROR

901422 Q01403 _ SEQ eg

Co1428 DOMSE” 177333 JSR RS, SPRINT :GO TC PRINT ROLTINE

001430 C01S2!l BELL -

143k 0908737 (TTETD 23 187 ARSWR (HALT AFTER PRINT CL7

201436 100001 8PL .4

00144 20CSJ3 HALT i

021442 0i3042 as: Hov RO, -1R2) :RESTORE -CRBECT CATA TC RTTRESS
001444 052702 200C02 ADD 82,Re

02
c4 2631C: C4252T TRAPY: (RSTII “TRAPPED TJ + °
g4 04752+ (C3204C

oC1487 :2C 038503 0G0 ERRPS: .ASSIZ  CRCs”
801473 107 047517 g DilH XMTDAT: .RSCIZ  *GO2D DRTRs®
o

001506 (Q4iD47 042l0l QueCcdD RECCAT: (ASCIZ * BAD

SQ1g2! aior) ool BELL: .ASCIZ D

oo 153y _EVEN
-ROUTINE TO PLACE RSCII VALLE OF AN RDCRESS IN T2 ACCRESS MESSAAE
£21524 0BETET 17722y 2307:4  $FCRMI: ACD RELOCF, 11842
351632 OEFe? 1ol SonT34 fL  RELYCE 41ge:
30IS4G 009767 irES4S JSR PC,§SAR 132 SAVE RESISTERS CN THE 3TAC~
coiS4§ 31270+ 3cEEE 3% TR 5P o15175. R4 :ACDRESS LAERE ASZII VALJES A3E Sies:
801552 005003 SR R3 :wQKING 3 INDEX REGISTER
801382 162702 003J%2 Sus  #2.R2 :AD;WST ADDRESS
>51886 016205 #V  RZ.RS : SAVE
301580 D10S0: MoV ‘Rl -
COise2 QQ0STE7? 1771E4 I3 MMV R toHECk IF ME™M MGMT IS A.AT_RSLE
30136E 00342 ) 18 {BRsfiod IF NOT AVAILABLE
601570 032737 GCI0OC. LTTETE i 8], J8SRC ;TS MEM MGMT ENRBLEC
Qieze gojvee a 1§ o A
BCIBO0 Qwerd: 0.7 iC BITTTTLRL :SAVE PAR_SELECTOR BITS
£C1604 000301 Swee  Ki :SuAP 8YTES ?
Sciede 256001 RIR Rl
0oieif DOBCO] R® Rl :FIRM INDEX VALUE
£8iel2 0D60D! ROR KR!
Aoiel4  0080O] ) RCR Rl _
doleie CIT102 QoiTEe MCY  JPARTAR.! L2 :GET _CONTENTS OF FAR
At1eg2 012708 0BCoZE MV 6,80 :SHIFT COUNT L
aloJ ASL  RE ‘SHIFT KIPAR] & PLACES EF
alef1 ! RL  R3 12 MSB'S GO INTO 83
25132 C770C3 <8 &Q,.-9 )
£AI1E34 Qu2rds :eoitl BI:  s:920C.85 :CLERR PAR SELECTCR BIWS
ZiB40 QeJE02 ACE  RE.R2 ;ESAM 18 BI™ RODRESS
SCis+42 DGBEC3 AT K3 ;N R2IRY T
SoIE  BLEIS .3 RSL K2 (FIRST DIGIT =5 R3
Tiese IIEITS PCL A3
ZI.e80 EIENEI il M3 8,52 IIIT LIV
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CEx p§
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23 Moy #3,RE 11 HIFT r?”u' N
S e SLUTAEL3YL e & mMESsAuE
=R R3 CLERR
gg& gg : CEC DIGIT couur
TSR P..SRES™R RES*IRE RESISTERS FITM I7A%.
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RTS R RET UGN
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(ROLTINE TO TYPE CCTAL VALLE DJSHED ONTQ STACK
.thL MoV VALLE, - (SP)

; PUSH VRLUE ONTC STRCK

g JSR Po,0en :CALL ROUTINE
v: .
ISR PC, SSAVR G0 SAVE REGISTERS ON THE S™aAlX
MOV 1615P) RO 1T VALUE
MOV $6.R3 :COUNTER o
CLR R2 :WORKING RESISTER
ROL RO
ROL R2
13: o) 8260, Q2 :E0RM RSSIT VALUE
MOV RP,2 TMOVE SHAR T2 TYPE CCATICN
Jga RE . SPRINT :30 To PRINT ROLTINE
2
CLR R2
ROL RS
RCL g2
ROL RO
R0L R2
ROL R
ROL R
kN
ISR PC . SPESTR -RESTORE REGISTERS FROM STAck
MOV (ShY+. 5P
RTS P2 X .
28: .WORC O - SONTRINS CHARACTER T 3B Tyeer
u\ICF 0

.WORD O
-RCUTINE 7O SAVE ABS LORDER

§L0F:  TST
GEQ

LOOFLO
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sLIJORR, R4
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éﬁq *.\QSJ+
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0

RS, 3FRINT
L SOFL2

C

"LORCER It

*LAST °

*MEMCRY WCDRESE I

(SET TIME LT TRRP LETTLE

{POINT RO BRCLK
SGVE FUR REST

1SRVE LRS™ WOFD 0% _TAERS

ST RDEgESS OF LrAtR
RHERE LORCER IS €
:NQR? COUNT

;RESTORE

(RESTORE LAST LOCATION .SALED 3
;LORDERS ROUTINE ABOVE:

1G9 7O PRINT ROUTINE

{RETURN TO CALLER

FIRS’ ﬂDDQESS WHERE LORCERS
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£02450
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Y6

005037

J0Sge7
032737
001307
812737

COSTE?

176426
00074s

000026

176334

01300C

ISEF
{43y

SCTINE

177570
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KoY

MACYIL 27732 12-SEP-TE 11:B9 PRiE EC

PLRACE: .WORD

)
.SBTTL MEMORY ADDRESS TESTS

: THIS TEST RCDRESS MEMOPY P T{ 128K AND PROVES 'UNIGNESS’ CF AL
:MEMORY ADDRESS IN A 32K .,.Gr"EN'r THE TEST WRITES INTO EACr MEMCRY
:ADDRESS THE VALUE OF THAT ADCRESS AND THE' CHECKS FCR THE CORRECT
:DATA IN EACH ADORESS.
:THE TWELVE MOST SIGNIFICANT BITS OF THE .AST AVAILABLE MEMORY ADCRES
: IS STORED IN RS.
STRRTING INTRUCTIONS

LORD QDDRESS 200

PRESS STA

STACK POINTER 1S AT 500
cExExxxxe2¥¥¢X¥RESTART AT 15c TO RESTCRE LORDER¥XFXX25¢3325545452¥
MEMOR\ ADDRESS TEST

47TART: MOV #STARTL, 38212 ;CHANGE START noonsss
MOV 8STKPTR.SF :SET UP STACK PR
JSR PC, $LDR :GO SAVE MONITOR & LORDERS
éEELDR RS, SFRINT :GO TO PRINT ROUTINE
CLR WERCNT :CLEAR ERROR COUNT
CLR 8L DDISP !CLEAR DISPLAY REGISTER STCRAGE LIlh
MOV 28LODISP aucxspLhY :CLEAR DISPLAY REGISTER
STSRT!: MOV $STKPTR, &P SET STAlK PTR

PERSTRT:.WORD

CLR JWPEFLS' CLERR PARITY ERROR INCICATCRS

MGY 8STARTL. (PC)+ :LOAD PARITY ERROR RESTART ACORE g
0 : CONTAINS RESTART ADDRESS AFTER &

LR RICNT :CLEAR PRSS COUNT

SLR JRELOCF ,VLEQR RELOACATIAN FACTOR

MOV sPDLN J8PFLEC  ‘SET POMER FAIL TRAP VECTOR

CLR SWPFVEC+2

CHECK IF MEMCRY MANRGEMENT IS Q’RI'RB'E
CLR MMAVA CLEAR MEM MGMT AVAILABLE INDICATIK

3IT 881712, d8SKR cnzcx IF TO RUN WITH MEM M3MT
BNE 3 D0 NQT USE nsn MGMT IF SLi12 .AS SE”
MOV u1s J%ERFVEC  :SET TIME OUT TRRP
LR nSARD :REFERENCE MEM MSMT
COM MMAVA :SET INDICRTOR TG -1 IF QVRI_ASLE

18: ISR PC, .MAMF 160 ENRBLE PARITY ACTION

:ROLTINE TC WRITE VALUE OF MEMORY ADDRESS INTO MEMORY RCCRESS
:FOR EXAMPLE ROUTINE WRITES 20G00 INTO LOCATION ’0000

ARTUP: MOV 8DONEC, J8ERRVEC ;SET TIME OUT TRAP VECTOF
?Eﬁ ;c RD o :[OAD TRACE REGISTER
MOV SMMABTD. DEMMVEC :SET MEM MGMT ABORT VECTOR
MOV 20000, R2 :FIRST noonsss
MOV R2,R3 :LOAD CONSTANT A
MOV na (R2)+ 'WRITE VALUE OF ADDRESS INT) ADORESS
AbD 'NEXT VALUE
BR -é ‘WRITE UNTIL DONE

TONED: MV $5TrP7R. 5P :SET STASr PR

-
-
-




TSIT SI33-3 2-ilan MEMIRY ENERIISER WD 11 2T 733 12-EF-TE 11:E9 PROE SI
- R MEMORY SI0SESS YESTS
1947 002514 J04TeT  ITTLI TSR PCLSFCRMC 60 10 FIRMAT RCUTINE
833 Jogse glase: 17633 I38 RS.BPRINT 1G0 T PRINT RCUTINE
1849 4 (02240 LS
1850 00353 OC4Ser :resst J5R _ RS,§PRINT :G0 TO PRINT ROUTINE
1551 003832 015020 SCRLF
1353 :R0.TINE T CHECK THAT VALJE 0 MEMORY AOORESS WES LRITTEM 13FElT.
1884 Q02534 GI1C701 MV~ PC,RI ;LORD_TRACE REGISTER
1955 (09253p 012762 92900C i MV 430000, A2 iSET R2
1355 J0guz Qlg73s CC2ECd 0203l MOV sDONEI. 38EFRVEC :SET TIME OUT TRAP
1357 003550 011200 MOV  Re,RO
1858 (002552 1& 0C 0CCOC2 SUB %2 .RO :SJBTRACT 2
1859 (0255e Q04767 DO42€2 ISR PC,LDMMO
1860 002562 052700 000CC? i3: ADD 82, RO
1861 002566 512203 M0, (R2)+,R3 :GET WRITTEN VALUE
1882 002570 Qaocs CHP RG.R3 ; CHECK
1863 00857 COlT<2 BEQ 18
iBBY 003574 10WNGD ;ERROR! T0 DETERMINE WHICH ACCRESS nAS
138 ARITTEN INPROPERLY EXAMINE R2, NEXT EXAMINE MEN MONT REGISTER KIFAS:
188 :\IF MEM MGMT IS AVAILABLE). ADD R2 AND KIPARI TOGETHER RS SHOWN BE_Ci.
1863 : Re-2 0 00X XXX XXX XXX XXX
1863 : KIPAR! (772342} 0 200 YYY YYY YYY YYY
1978 \ ; ADDRESS 222 222 222 222 722 722
1872 992576 00Q77I ER 18
1873 002600 0i270S5 CCOSOC DONEL: MOV #STKPTR,SP :SET_STACK _PIR
1874 032604 010701 MOV PC.RI :LOAD TRACE REGISTER
1876 :RIUTINE TO WRITE 1°S COMPLEMENT VALUE OF ADDRESS INTC ADCRESS
1877 :FOR EXAMPLE ROUTINE WRITES (57777 INTO ADDRESS 20000
4
1879 002606 005767 176148 15T MMAVA :MEMORY MAGNAGEMENT AVAILABLE"
1880 0G26l2 001420 - BEC 38 _
1881 002614 013703 17234z MV @#KIPAR1,R3 :FIND LAST ADDRESS IF MEM MANAGE LSEC
1882 002620 006303 ASL  R3
1883 002622 006203 RSL R3
1884 002524 006203 ASL  R3
1895 (002626 0C6303 ASL A3
1886 002630 006303 ASL  R3
1887 (02632 006303 T
1888 002634 010246 MOY 2,-(SP) :DEVELOP_COMPLEMENT OF LAST ADCRESS
1889 002636 042716 020000 BIC nabuoo (sP) {SAVE BITS IF MEMORY IS NOT A MULTIPLE OF <K
189C 002642 062603 A ADD (SP)
1891 002644 012737 007174 000250 MOV INMQB?I.JINHVEC :SET ABORT VECTOR
1892 002652 GOCHO3 BR 28
1893 002654 162702 000C2C2 38: SUB #2,R2 ;R2=LAST ADDRESS
1894 002660 010203 MOV R2.R3
1895 002662 00SIO3 2§: COM  R3 :COMPLEMENT VALUE IN R3
189 0026EY 062703 0CCO02 1§: ADD #2,R3
1837 002670 010242 MOV %3, -(R2) :WRITE ZOMPLIMENT VALUE INTS ADCRESS
1898 002672 102403 BVS DORE3
1839 002674 020227 017778 CMP  Re, 817776
£02700 0C1371 BNE 18

:SET JP TO CHECK COMPLEMEN™ CRTA WLRITTEN DJWN




MOH

SIS AI3MD-) D-lIqa MEMIRY ENESIISER MRJ Ll ZT 3D 1I-3EP-T: 11:89 AT EZ
c23vBs.eLl MEMDRY 30PRESS TESTS

1303 002702 Q0024¢ TINE3: NOF

1304 002794 QICTOl v oL R :LOAC TRACE REGISTER

1935 002706 COSTH, 17eC<C 157 MMRYA :CHECK IF MM IS AVAIL

1908 002712 001406 BEG 18

1307 002714 012737 D0C20] irEaNs MOV 8200, 28k IPAR1  ;INIT KIPARI

1803 002722 012737 007i42 7209250 MOV sMMABTO, 28MMVEC :SET ABORT VECTCR

1909 N02730 012737 002775 200204 13: MOV sDONEY . IRERRVES

1810 002736 012702 02C002 MOV 820000, R2 sFIRST ADDRESS

1e:1 002742 010200 MOV Re,R0

1§13 0902744 905100 ~OM RO :FIPST DATA (COM OF ACDRESS:

1813 Q02746 062700 0000C2 R ADD #2.R0

1914 002752 162700 005032 z3: SUB 82 R0

1315 002786 012203 MOV (R2)+,R3 :GET \PLUE

1816 002760 020003 P RO,R3 :CHECK

18917 002762 00177 BEQ 28

1818 002764 104420 HLT

1919 002766 009771 BR zs

;gg? 802770 500240 CONE4: NOP

&

1622 -GOUTINE TO WRI'E BANK # INTO ALL ACDRESSES IN A 4K BANK

1523 Q02772 012737 003040 C200CH MOV sDONE4A, 24ERRVEC ;SET TIME CUT TRAP VECTOR

1824 00300G 010701 MOV PC,R1

1625 003002 004767 004036 ) ISR PC,LDMMO

1426 003006 012727 05T!42 30czE0 MOV sMMABTO, 28MMVEC

1927 0030.4 012702 020000 MOV 20000, R2

1928 2030e0 005030 CLR RO

1329 003022 005200 18: INC RO RO WILL BE DATA WRITTEN

1330 003024 012704 610000 MOV 89095. R4 :SET 4K COUNTER

1831 002030 010022 23: MOV RO. (R2}+ ‘JRITE BANK # INTO ALL ACCRESSES

1922 003032 005304 BEC RY

1923 (003034 001375 BNE 2%

iggg 00303 000771 BR 13

igg; 0G304C 022626 DONEYA: SMP {SP)+, (SP)+ :ADJUST STACK PTR

1338 :CHECK THAT DATA WRITTEN ABOVE CAN BE RERD

183§ Q03042 0!2737 003110 O£CCOoW MOV #DONEYB, I8ERRVEC

1949 003950 01C701 MoV PC.RI]

1641 003052 004767 0037%8& JSKR pC.LDMMO

1942 003056 012702 020000 MOV 12000C, R2

1343 (003062 005000 CLR RO

1944 00304 005200 18: INC RO

1945 003066 012704 010000 MOV #4096. ,RY

1946 003072 012203 23: MOV (R2)+.R3

1847 003074 020003 CMP RO, R3

1948 003076 001401 BEQ .44

1949 003100 104400 HLT

1950 003102 005304 DEC RY

1951 003104 001372 BNE 2%

1852 003106 0007&6 BR 18

igga 002110 (Ce2e25 DONE4B: CMP {SP)+,(SP+

195¢ -ROUTINE TO WRITE CONSTANT DATA INTO 4K

1956 :BANK ST%EJING WITH LAST MEMORY LOCATION

l PC,Rl
737 00774 090250 MOV #MMABTL, I8MMVEC




NO4Y

TEST DIIME-3 O-134n MEMORY EXERCICER MACYIl 27.732) IC-SEP-T6  11:59 PrGE €3
CIaNBS. Pl MEMCRY ADCRESS TESTS

1953 003122 152702 095202 SUB #2,R2
1860 002126 005000 CLR RO

1951 033130 095300 13: DEC RO

1962 003132 012704 010000 MOV sqoqs RY

1363 90313 010042 28: MOV -(R2)

139z5 003140 102406 BVS DOﬁEHL

1965 003142 020227 017776 CMP R2, 817776 :CHECK IF DINE

1966 003146 001403 BEQ ooﬁeqc

1957 003150 Q0S3CH CEC

1368 003i5¢ ©C0137: BNE as

§3§3 003164 000785 BR 13

1371 0031Se 012737 003252 00COC-  DONEWS: MOV oDONEHD ERRVEC

1872 0031e4 016701 MOV PC,RI

1973 003166 004767 003652 ISR PC . LOMMO

1874 003172 012737 CO7I42 00C252 MOV sMMABTO, JEMMVEC ;SET ABORT VECTOR

1975 003200 012702 020003 MOV #20000. ke

1976 003204 022704 010500 18: CHP #4036, .RY : CHECK IF WRITE RBOVE STRRTED N
1977 + 4K BOUNDARY

1978 003210 001406 BEQ 2%

1879 003212 012203 MOV ‘R2)+.R3

1980 003214 020003 CMP RO,R3

1981 003216 001401 BEQ e

1982 093220 104400 HLT

1883 003222 005204 INC RY

1984 003224 001367 BNE 1%

1885 003226 005200 28: INC RO

1386 003230 012704 G10000 MOV #4095, , RY

1987 003234 012203 3% MOV (R2)+.R3

1988 003236 020003 C RO,R32

1989 303240 001401 BEQ e

1990 003242 104460 HLT

1391 003244 005304 DEC RY

1392 003246 001372 BNE 3

igga 003250 000766 BR 2%

1995 003252 02e626 DONE4D: CMP (SP)+,(SP)+

1985 (03254 005737 000042 157 42 :BRANCH IF PROGRAM LRS NT

1897 003260 001406 BEQ BEGINI :LOADED VIA ACTI1 IN GV OR AA MO3ES
1993 003262 005767 001320 18T LOGICAL+2 :BRANCH IF NOT IN QV MODE

1939 (003266 100003 BPL BEGINI ~

2000 003270 012737 000026 0OOTWe MOV 85,38 7CNT :SET ICNT TO DO 1 PASS ONLY IN QV

7’
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220 30 004SE7 174252 TeR RS, SPRINT 150 TO PRINT ROUTINE
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Zz~e 3l+4572 10727 .~rses TeT aNTPS :WAIT FOR BELL TJ RING
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2375 304732 008037 603366 LR pa” :SET INDISATOR T9 wRITE NORM 3x3 =3~
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3329 004786 OQ1M BEG is :BRANCH IF PARITY NOT c=s¢p=~

EerH 953253 004767 D0i"EC s SR P2, .MANF 55 ENABLE FARITY RCTIO

:v:- U [4 - H

2323 CON7BY JONSET 173770 ISR RS, $PRIN™ +3C TO PRINT ROUTINE

2324 Qo477 Q12 STBANK :ASK USER FOR STRRTING BAMA

I3zc N77E OO el e TSR P, RECD

£326 204776 000009 .S™2aNk: . WORG O :CINTAINS STARTING BaNk

2327 L Eg oosggg 177 ST _STBANK :CHECK IF STARTING AT BaNk a0

332 7oSode 001 aRE < S )

2353 06 034767 C0:33t - o) PC.RELIZP G0 RELOCATE THE PROGRAM ~2 TOF oF ™gv

:v-:u & J:

233 33331 OO4SE? L7742 ISR RS, SPRIN” G0 TO PRINT ROUTINE

2332 g3En1e Gl2i%2 BANKS ‘ASK USER FOR 8 OF Y BANKS T3 ~ES”

2333 0OECE0 OCH7E7 CoOwS+: ISR PC.RECD

2333 0fE5EN  Afoats .3 S: LWORD O .CONTAINS 8 OF BANKS T3 I:ECh

233z Trilee QC4SET ITIT:e jop RS, $FRINT 150 7O PRINT ROUTINE

2332 I7803 il PAT ‘HSK USER WHISH PATTERN
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TIIT O IIIVI-) I-llee MIMIG D OZSIISEE MAl 1L IT TID (I-3EP-TE 11:59 PRLE &0
EQose3v 8 2
IIS392 20030 . . MEATr LWIRD D :CONTRING PATTERN &
SSER43 T12NBn  oISCwE itERir SRGE&: 4, WPRGZR, SERSTRT  :SET PAR ERROR RESTART ACSE:Z
%326
32 o> 1y et g iR PC, CKSHR 150 CHECK SWITCHES
SS8084 CI6TeC ITTTES . M2\ .PAT.RO
el ASL RO :SHIFT PATTERN 8 TQ FORM T'IE.
FIC0E2 Cob.0s LTZBEE 28 RELOCF.RO :A0D RELOCATION FACTOR
AoS%ee 9:8C0° D0EIZC MOV WRTTAB.03.R0  :3ET UNRELOCATED PC F .71
PSEoTe CSerat 1TSS A2 RELCCF RO :ADD_RELCCATION FACICR
33857 316067 2y RCLPC ;G0 TO APPROPRIATE RC,TINE
. . :TR3.E OF ROUTINES TO WRITE SELECTEC PATTERNS
N95:30 205130 ~RTTE3:T.WCRD © SINS ;1 XOR 8 ROLTINE z
85102 398210 .WORD  §3x9 ,i3 XOR §_ROUTINE 1
£05i04 [0E37% WORD  §8X13 :8 XOR 13 ROUTINE :
39506 3EE3: WORD  SUSER ;USER ROUTINE 3
§051.9 COSNTE WORD  BROTO IROTATING ‘0" ROUTINE .5
39511z 0OSs?S .WORD  $ROT! ;ROTATING "1’ ROUTINE .S
RO5ii4 GOSEES LWORD  §3x9P :PARITY 3 XOR 9 PATTERN ‘&
6516 005878 ‘WIRD  BALL ;ALL EXCEPT USER 3
(K2 TINES
0CS125 016746 17TESS §1x8:" MOV .STBANK,={3P.  ;GET STARTING BAMK %
005124 Dier+€ 1rTETH MOV JBANKS, .28 IGET_® OF 4K BANKS
905130 0063:6 o ASL {SP) 'MULTIPLY BY 32.
005132 005787 000583 TST  FRIIFLG :IF PROGRAM # 3 STCF uIw 252,
905136 0010 BNE 18 }HORD BLOCK COUNT
805140 00B31S ASL \5P) :TO FORM 128.
C5142 00B3LE ASL (5P) :WORD_BLOCK
a05144 0O0B31E ASL (EP) : COUNT
505146 006316 AEL (5p°
Q05150 011627 13: MJY (8P}, (FC+ :SAVE
005152 000000 3 WORD O :CONTRINS 128. MORD BLICK COUNT
9BELS4 04757 0C2220 JSR~ P:..1%8 160 WRITE 1 XOR 8 TEST PATTER:
005150 Q16746 177612 Moy .STBANK,-(SP)  ;GET STARTING BANK ®
005164 016746 177762 noy  28,-(SP) tGET 128. WORD BLOK COUNT
J05i70 0Q47e; 00236 JR P,..1x8 i3 CHECK PATTERN
00Sl74 005267 173542 *NC 1CHT
025200 00B767 177442 IsT  ALLFLS :CHECK IF RUNNING ALL PQTERNS
06504 00:00! 3N 33X3 130 START 3X9 PATTERN IF RLANING Fo.
60S20e 000744 BR 31x8 : CTHERWISE "LOOP
00SZiC 016746 177562 §3x3: MOV .STBANK,-{S5P  :ET STARTING SANk &
005214 DIE74E 177EDS MOV .BANKS, = 5P} :GET # OF BANKS
AD5220 005767 (0GOn7Z 1ST  PRGIFLS :IF PROGRAM 8 2 STOP wI'w 335.
A0Ses4  001CO4 BNE 13 :WORD BLOCK CCUNT
0C5226 00631 HEL (5P :MULTIPLY BY 16.
695230 006316 ASL (5P) : 70 FORM
095332 006216 ASL (3p) 1256, WORD
005234 003! RSL {SP :BLOCK COUNT
60E336 OllE27 :3: & \5P), PO+ :SAVE
eaE340  30CH00 i3 WORD 2 :CONTRINS 256. WORD E.lln 10UN
3CS342 204767 2028l JSR ~ PC..3x3 130 WRITE PATTERN
LCHECK PATTERN WRITTEN ABCYE .
TIS2-E llg7=t T7Ez 2§ MoV .STBANK,-.5P 137 STRARTING BRNh &
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¥ R
sc3iSf 2iBlws TTTeS S gs--<gf; =9§T-359§ §g§§gggﬂo BLSIKE
wweedl e = v o v - g " H - - by
2868 et - N ) ?
s GOBUY RN AR
-t e ww bW e Yo e Ns S HE*Y s (2] " :- ..::‘ ':.'; :'--
el Pl v BR 33
nJSare  O0ST3IT  205TIS jauls: UST JWPRGIFLG :CANNOT DC BX13 PATTERN .SI't
006322 2019CT BNE 1§ : PROGRAM 8
306304 Dipres  iTTHES MOV .STBANK,-(SP)  ;GET STARTING BANK ®
338310 Gierwe 1~7eEil MY -BANKS,-.SP5 iAND_® JF 4K _BANKS
223218 S3erib 200Cl1 i 8], (5P {MUST BE AN EVEN 8 CF 4k 8304 ¢
AZ5320 101435 _ BEQ 2§
£35322 ) . .8
TOB323 CCWSET 133z M RS, SPRIN” ;G0 TO PRINT ROUTINE
338336 D1zie€S SJEST IPRINT ?
35833 005:8° 1Tret- IMe PRG2 tRESTART
205334 0047S7  SI33Ck 2%: I2R PC,.8713 150 ARITE SATTERN
J0834C 0I6THE 17,432 M)V .StBANK, - 5P}
EDE344 16746  17TYEW MOV .BANKS, - (SP?
AES35C 35477 003250 ISR B¢, ..8%13 130 CHECK PATTERN
DOE3C4  0A52pT  Ir336: INC 1CRT
39E3p0 O€STEr 1rTZED TeT ALLFLG :ZHECK IF RUNNING AL PATERNS
TOE3eY  DO1CH+ BNE $RGT 233 DO ROTQ PATTERN IF w. SE.ECTEZ
etalc 1 Jalsang & ER $ex13
-ROLTINE TC WRITE 3 CHECK LSER CONSTANT
£052792 §_SER:
338373 GOMSE? 1733k JER RS. SPRINT ;62 TO PRINT ROUTINE
808374 Q12161 CoNST :ASK FOR LSER CONSTANT
005376 004757 00416+ TSR PC.RECD
~oE402 000200 LJONST: LWGRD O B} : SONTAINS USER CONSTANT
005404 Q16746 17736k i3 MoV .STBANK,-(SP)  :3ET STARTING BANK #
DOS410 Ql674E 177519 MGV (BANKS,~(3F)  {GET 4k COUNT
208414 0OS7er (OC2E™E 15" PRI3FLY
005420 0QC1C04 BNE 28
005422 006216 ASL (5P} sMULTIPLY 4K BANK COUNT 3 1€,
005424 00318 ASL (SP) T3 FORM 25b. WORD BLOCh CIUNT
C0S426 0063LE REL (&F;
008430 20631E ASL (5P}
005432 011627 23: MOY SP3. (FC)+ :SAVE
008434 000000 . 3: .WORD
605436 Q04767 002708 ISR PC, . USER ;GO_WRITE_USER CONSTANT
005442 016746 177230 MOV .StBANK,-(SF)  IGET STARTING BANK #
o0EW4E 016746 17772 MY 3§,-(5P) :AND_® OF 3SE. WORD BLOCKS
A0S4s2 004767 503744 ISR PC...LSER :G0 TO USER CHECK ROUTINE
005456 005267 1732EC INC ICHT
008462 105737 .77SEC TSTB  @8TKS :CHECK IF USER MRS TYPED A CHARRCTER
005466 100346 BPL 13
005470 0QS737 177SE2 TST 38TKB :CLEAR FLAG
6CS474 00673¢ BR SUSER
:RCTATING ‘0" RCUTINE
TITTE CleTeE 1T7ETH §R370:° MOV .STBANR.- SP)  :3ET STARTING BANA #
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TLIT IIINI-l I-ilve MEYORY EMERCIGER MANNIL 27,7330 12-3EP-TH 11:59 PRGE 62
237eT FROZPAM 8 2
005503 J1eTe6  1TTiE MoV BANKS,- S8  :GET # OF BANKS
ose80k  J0S7e- 22035 15T PRG3FLE
ApS5i2  £01204 BNE 2%
Q5514 Qe63l ASL (5P) {MULTIPLY 4K BANK COUNT BY 16,
035E1e 006316 ASL SP) :70 FORM 256. WORD BLOCK COJRT
CC520 CI6316 ASL .5P)
105532 00B3le AsSL «SP)
005824 Gllkar 23 MOV (5P), (PC)+ AVE
£95526 Q000CC ) I T .WORC 0 uonrnxns 256. WCRD BLICK iU~
90853C QIe7er iTTITT 1TTEen MOV #-1,.CONSTY iSET CONSTANT
2J5536 (08767 CC36L6 JoR Po,.UsER ™ ° :GU WRITE ALL i : THRGIM ¢E 8
005542 Jib746 177e30 MOV .5t3ANK, - SP)  :GET STARTING SBANK
OCES4p D1aTHE  lreorsd v 38.- 5P} (GET % OF 256, WORD BLOCKS TG ZhElr
GOS552 04Ter  J0334E I5R PC,.RIT2 185 cHECK ROTATING O PATTESN
205555 005267 173163 ING 1CHT ; INCREMENT DISPLAY COUNT
AoSEE2 095767 177EC TsT ALLFLG {CHECK IF RUNNING ALL PATER"S
0A65p6  C231CC1 SNE 3R0TI ;G0 TO SRCTI IF RUNNING AL. Pa~7es":
J358570 000742 3R $RCTO :LOOP
005572 Cl6T4o 177238 IROTI MON .STBANK,-(SF)  :GET STARTING BANK #
00557c 0lg746 1rr222 MOV .BARKS,=(SP*  :GET ¥ OF 4 K BANKS
AOSBCE 00S7E7 000IIC N PRAJFLS :CHECK IF _RUNNING PROGRAM 3
505636 00104 BRE 28 :BRANCH IF RUNNING PRGGRAM 2
205610 006216 ASL (3P (SHIFT 4K_BANK COUNT BY 18
£OSEI2 00B3lE ASL .EP) 170 FORM 255. WORD BLOCK Z3unT
205614 006316 REL 5P
838616 006316 B ASL (5P}
05620 0llger z3 MGV (5P), (PC:+ :SAVE
698622 £0Q0CO2 A 33 WORD 0O ,LONTRINS 256. WORD BLICK Cl.nT
807624 00S0B7 ir7SSE CLR .CONST :SET CONSTANT
505630 004767 00351+ JSR PC, . USER ;G0_WRITE 0'S THROUGHOLT
005634 016746 17:136 2V .STBANK, - '5F) iGET STARTING BANK #
COSEH0 Q16746 177756 mdv  38,-(sP! :AND 25b. WORD BLOCK CCUNT
0GEE44 004767 003394 ISR ¢ ROTI 130 CHECK ROTATING 1 PRTTESN
005650 005267 17306E INC 1CHT ; INCRENENT PASS COUNT
NS84 QOSTET  1757EE TeT ALLFLG CHECK TF RUNNING ALL PATTERNS
06580 001744 BEQ $R3TI :000P IF NOT RUNNING ALL PATTERNS
00Seez 000167 177232 NP $1x8 ;30 DO §1X8 PATTERN
-RIUTINE TO CHECK MEMORY USING 3 XOR 9 FARITY PATTERN
CCSese 210867 175<7= $3»3p: MoV SP,PARPAT :SET INDICATOR TO WRITE FaRITY SRTTESHN
00672 J0C167 177312 MNP §3%9
:fi.. FATTERNS
00Se76 0:0BE7  17E744 §aiL: MOV SP,ALLFLG :SET_INDICATOR
aogrn2 CO5ie? 1773.2 M §ike tBEGIN WITH 1XB TEST PATTERN
.SBTTL _PROGRAM 8 3
: THIS PROGRAM IS THE SAME RS SROGRAM ¥ 2 RBOVE EXCE PT THAT™ 358. LOSO
:DATA BLOCKS MAY BE WRITTEN
005706 012706 223500 PRG3: MOV 8STKPTR, SF :SET STACK PTR
0o€712 (12727 00000: MOV 81, (PC)+ *SET_PROGRAM 3 FLRG
005716 000000 PRGIFLG: . WORD O :CONTAINS PRG3 INDICAT
005720 004567 173034 JSR RS, SPRINT :€0 TO PRINT ROUTINE |
865724 012201 PRG3M
siEree [045e7 173228 JSR RS, SPRINT :30 TO PRINT ROUTINE

D v




KOS

TEST D2SMS-S J-llde MEMIRT ENERIISEFR MASYIL 27738, 1C-SEP-To 11:59 FReE E3

- NS ER238AY 8 3
2508 005734 CQUET ITEETN NP PRG2R 160 TO PRCGRAM 2
u-: .
3538 .SBTTL _PROGRAM &
2323 s THIS PRbGRQN MAY BE USED 73 READ. WRITE A USER CONTANT INTC AN/
3810 I MEMIRY [OCATION
3511 Q05740 012706 000500 PRGH: MOV #STKPTR, SP :SET STACK PTR
2512 005744 005037 006S20 oL INPEFLG :CLEAR PARITY ERROR INCICATS
£513 005750 012737 901118 00C0CH MV 8ERRTRP, J4ERRVEC’
.5 (005756 00GOOS RESET
251 00576C 012707 OCSTEM MOV 8. +4, PC sRELOCATE BACK TQ FIRST d¥
S5ic DOS7ed 004567 17277 JSR RS, $BRINT :GO T PRINT ROUTINE
8517 005770 212262 PRGHYM
3518 005772 004767 0035T0 ISR PC,RECD
3519 005776 (000000 $ADRSO: .WORD O :SCNTAINS ADDRESS BITS :15-C
c520 006000 016767 003634 000236 MOV (1617, .EXTAD  ;GET EXTENDED ADDRESS BITS ~ir-1t
3851 (0e006 00BG37T 17757C ROR 2aSLR’ :CHECK SWITCH O
$522 0060l 103406 BCS PRGYA :G0 TO PRGYA IF SET
2E23 006014 QONSE? 17270 JSR _ RS,SPRINT :G0 TO PRINT ROUTINE
2534 [£OBC20 01216l CONST
2825 006022 004767 003540 JSR PC,RECD
2526 006326 000000 FCONST: .WORD O ;CONTAINS USER CONSTANT
2827 008030 012767 006030 174330 FRGH&: MOV #PRGYA, PERSTRT ;SET RESTART ADDRESS ON PAR ERROP
2528 00803 016703 177734 MOV $ADRSC, R3 :GET ADDRESS BITS <15-0>
2529 Q0eQ042 016704 (000178 MOV .EXTAD, R4 :GET ADDRESS BITS «17-16
3530 00SQ46 001020 BNE i0g :BRANCH IF MEM MGMT REQUIRED
3521 Q0B0SO 022703 ©200C0 \ CME 20000, R3 CHECK IF ADDRESS IS LESS ThAN 20CCC
£532 006054 10141 i BLOS 1% {BRANCH_ IF 1T 15 NOT
2533 00eQSe 008037 177570 ROR SaSR s CHECK If READING
2534 00e0b2 10343l 8CS 38 :BRANCH IF READING
2535 006064 004767 172214 JSR PC,$SAVR ;G0 SAVE REGISTERS ON THE TRk
253k 006070 004767 00CESH I3R P, JRELGCP :GO_RELOCATE PROGRAM
3837 0Ce074 004767 17223C JSR C.SRESTR :RESTORE REGISTERS FROM STACK
2538 006100 00Q422 BR 3s :G0 70 38
3539 0Ce102 022703 18000 13: SMP 8160000, R3 }SHECK IF MEM MGMT WILL BE RES.ISED
356 00e10e 101017 BHI 3§ :G0_TO 38 IF NOT REQUIRES
2541 005110 010302 108: MOV R3,R2 :GET ADDRESS BITS <15-0
3542 Q0Gil2 012700 002C08 MOV st RO :SET SHIFT COUNT
2543 006116 006204 28: ASA PY :SHIFT 18 8IT ADDRESS
2549 00120 008003 ROR R3 :6 PLACES PIGHT
2545 006122 077003 528 RO. 28
354t (QQ0Ei24 004767 000714 JSR eC,LDMMO ;G0_SETUF MEM MGMT
5547 00€i30 J10337 172342 MOV R3; 28K IPAR] *SET KIPARY
2548 006134 042702 17770C BIC %177700,R? :CLEAR_ADDRESS BITS <15-&
ZE49 00BINO0 052702 G2003C BIS 20000, R2 :SET_ADDRESS REGISTER
3550 00eId4 000401 BR s 130 TO 4§
2S€1 006l46 010302 2§: MOV iSET ADDRESS REGISTER
£552 006150 016700 177652 33: MY scbnsr RG tGET USER CONSTANT
5553 006154 012737 005740 0QCOSD MOV 8PRGY, J8TKVEC  ;SET KEYBORRD INTERRUPT VEZTOR
2t5y Q0ElB2 052737 000100 177560 BIS #8100, 287KS 'SET IE BIT IN KEYBOARD ISR
2555 (00pi170 00BO3? 177570 ROR 2RSUR" :CHECK SWITCH 0
zc5g 006174 103014 BCC 5§ :BRANCH IF NOT SET )
z€E7 Q06176 Oll24 MGY (R2),-(SP) :PUSH DATA TO BE TYPED INT3 STAI:
2€se (006200 004767 173542 SR PC. 02 :50 TYPE DRIA
€69 00e204 004567 172550 JGR RS, $PRINT 150 TO PRINT ROLTINE
=520 006212 015023 $CRLF )
ZEL7 N0eSi2 CeZ7e7 CCOJ0: 177SSE AOD #2. SADRSD :STEF ADDRESS
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LOS

3"

ST TIINTo D-llen MEMIRY ENERIISEF MASHLL E7 7330 12-ZEE-T: 11:59 SAGE &4
PRI SR Pn“' 8 4

2562 £C632] JQS56T 205tz AUC . .EXTRC

i353 Jeese! Qoo ) R RBihe) (WRITE SR ConcTanT

31 <% ! COMETRNT a7 ACCSEZ:
3565 20558 Cidads MOV RS Ra :GET DATA LURITTEN

3585 906232 020023 CHP RO,R3 :CHESK onrn

385> DES3™  GOINC! BEQ 5%

3569 D0B23p 104400 4T :REPORT ERROR

3553 [DOE3%C Qfered b%: ST -(R2) RESTORE ADDRESS

3273 ooegv2 200771 BR 5§ :LOOP BACK

357 05244 9Cooos JEXTAD: .WORD O CONTRINS EXTENDED ACCRESS BITS

B 'SBTTL PROGRAM SUBROUTINES

503 "SBTTL RELOCATION ROUTINES

355 - ROUTINE 70 RE'OCQTE PROGRAM CODE

2575 03524 012507 RELOC: MOV (RS)+, R0 :GET FROM ADDRESS

ST 006250 (011502 MOV (RS), A2 {GET TO ADDRESS

3€-7 00252 010203 MOV Re,R3

3579 006254 Q062703 OI7TTe ADD $17776,R3 s MOVES 4

259 00ePR0 Q012737 006330 CCC20Y MOV #43, 28LRRVEC  ISET TIME 0UT TRAP

3337 00G2B6 00SO0Y CLR RY :CLEAR RELOCATION SUCCESSFL. INDICATCR
3581 006270 005723 75T {R3)+ !CHECK IF MEMORY IS AVAILABLE

3882 00272 (012082 .8 MOV (RD)+, (R2)+ :RELOCATE

2583 00627+ 020203 CMP R2,R3’ :RELOCATION COMPLETE?

2584 Q0B276 00137% BNE 1§’

2895 (096300 011503 MOV (RS),R3

3586 006302 020203 23: CMP R2.R3

2587 006364 0CI1413 BEQ 13 :BRANCH IF DONE

£588 006306 024g42 CHP -{(RO},-R2: "CHECK THAT DATA KAS RELOCATED PROPERLY
2583 006310 001774 BEQ 2%

2537 9ps3i2 005702 757 R3 -CHECK IF RELOCATING BACK TO £000CC
2531 0O0E314 0014G3 BEQ 33

2592 006316 1044CC HUT :ERROR! CANNOT RELOCATE PROGRAM CODE
Z£93 :TO UPPER MEMORY BANK PROPERLY

2594 006320 000000 HALT

35595 006322 000767 3R a3 -CONTINUE RELOCATING AT YOUR PERIL
2596 00324 000000 3%: HALT :ERROR! CANNOT RELOCATE CODE BACK T3
3597 :T0 000000 PROPERLY

3592 (006326 000777 B8R ) )

5533 (006330 022626 4§: CHP (SP)+, (5P)+ :RESTORE STACK PTR

3600 00B332 00SI0H ) COM R

2601 006334 000240 53: NOP

2602 00336 012702 00273+ MOV $RELOCF ,R2 ; GET nooREss OF RELOCATION FACTCR
2603 00e342 261502 ADD (RS) .R2 0D FACTCR

gggg 006344 012513 MOV {RE)+, (R2) thgggTEo RELOCF NOW CONTARINS RELIZATICN
c

gggg 008346 00205 RTS 5 :RETURN, R4=-1 IF NQ RELOCATION

2E08

3669 .ROUTINE TO RELOCATE PROGRAM CODE FROM ORIGINAL POSITION (0-4K) TC
2510 TOP OF MEMCRY.

3t:7 006350 012700 ©£20000 RELOCP: MOV %200 .SET UP TO SCAN FOR TOP OF MEMJRY
2cid 60254 012737 0ODODE 0020 MOV nEansé+a INERRVEC

313 Q0e3B2 082700 020600 18: ADD £20000, RO - INCREMENT SCAN ADDRESS

ZE14 006366 000261 SEC 'SET TIME OUT INDICATCR

5515 06270 00E7i0 75T (RO) :CHECK FOR EXISTANT MEMOR )
ZIiE (006372 103373 BCC 13 :°CT WILL BE CLERR IF nswLR\ E\ISTS
SITs SAE3hq DIETAT Ioiiie 05300 MOV SERRTRP, 38ERRVEC




MOS

TIIT IvI-} D-.34n MEMORY ESERIISER MAC L. 2T T3Z 0 10-3EP-TS  11:59 PAGE 6%
oIavas Rl RELOCATION BI_TINES

se13 0002 16270° 2232CO SJB $2000C, R0 :ADJUST TC LAST EXISTANT 4v

35,5 Z0E406 Q1006r 033035 oV RD,23 : PRSS R§%ornrron ACDRESS T2 &E_%7 65 _"7'C

2630 206412 (04867 177e3C JSR RS.RELOS ‘RELOCA

2521 (QCEY16 000000 0000C0 :FROM nooascs 000020

2b22 006¥20 000090 23: WORD O :70 LAST 4K BANK

2823 COB422 CO4Ser 172332 JSR RS, $PRINT G0 TO PRINT ROUTINE

3524 006426 012301 RELOCM

2625 Q06430 Cl6746 177764 MOV 2%, -(SP) :PASS TO 02A ROUTINE

3525 006434 062716 012356 ADC onéLaqx (SP, ,ssr UP RESTART ADDRESS

3637 00e44C 004767 173302 JSR 02R : TYPE RESTART ADDRESS

2628 006444 011667 0DCOCE MOV (:#) 3% :SAVE RETURN ADDRESS IM 2% BE._ .

2629 006450 J6B706 177744 ADD 2§, 5P 'RESET STACK PIR

2830 006484 012716 MOV P+, (SP) 'GET RETURN ADDRESS

263! 006456 020CO0 3%: .WORD O *CONTAINS RETURN FC

2632 00E46D O0OBETIE 177734 ADD as,(sp) :ADJUST RETURN PC

gggs A0g4e4Y 000207 RTS

2£35 .SBTTL PARITY ERROR SERVICE ROUTINE

2636 :WREN A PARITY ERROR IS DETECTED THIS ROUTINE SCANS MEMORY FOR YHE AC-

3637 :DRESS CAUSING THE PARITY ERRCR. WHMEN THE ADDRESS 1S LCCATEC THME RCJTIME

2538 :HALTS WITH THE nooREss+a IN RO. TO CONTINUE RFTER THE ERPCR PRESS LoNTINLE.

2639 [00e466 010067 000172 - PARSRV: MOV VRO :SAVE RO IN SAVRC

2640 00472 012700 0086EY MOV ushvno+e RO

2641 296476 010120 MOV R1, (RO)+

2642 008500 013220 MOV R2, (RO)+

2543 206502 0103520 MOV R3, (RO)+

2644 006504 0i0420 MOV RY, (RO)+

2645 00BSO6 010520 MOV RS. {RO)+

2646 006510 0045867 172244 JSR RS, SPRINT +G0 TO PRINT ROLTINE

2647 006514 006676 PARERR

2648 006S16 005027 CLR (PC)+ :CLEAR FARITY ERROR INDICATCRS

2649 006520 260 PEFLG; .BYTE G :NOT 0-0 =PAR ERR/NO PAR ERR

2650 006521 000 FENFLG: .BYTE O :NOT 0-0=PAR ERR DETECTED/NCT DETECTEZ % 3Ian

2651 0CE522 012737 006ST0 000114 MOV 23, JUPARVES :SET PARITY ERRCR TRAP

252 00B530 012737 008625 00COCH 0 848 . J8ERRVEC :SET TIME QUT TRAP VECTOR

2653 006536 005002 CLR R2

2654 (006540 005767 172206 TST MMAVA :CHECK IF MEM MGMT IS AVAILQBLE

2655 00BSYY 001407 BEQ 1§ :BRANCH IF NOT AVAILABLE

2856 006S4e 004767 000272 JSR PC,LDMMO :SET UP MEM MGMT

2657 0Q0BES2 105237 172301 INCB  J#KIPDRO+! :ALLOW FULL 4K PAGE ARCRESSING

2638 (00E556 012737 007142 000250 MOV tMMABTO, IuMMVEC :SET MEM MGMT ABORT TRAP VECTOR

2659 00ESEY 012200 1%: MOV (R2)+,R0 :SCAN ALL ADDRESSES

2660 00BSEE 00077E BR 18

SEEl 006570 110667 177724 2%: MOVB sD PEFLG :SET PARITY ERROR FOUND INDIZATCR

2662 006574 010003 MOV RC,R3

26€3 006576 104400 HLT :PARITY ERROR! ADDRESS+2 IS IN RE DRTA

2BEY 115 IN RO

2665 (006600 000002 RTI :CONTINUE SCAN

2666 006602 000240 3%: NOP :INSERT HALT INST TO EXAMINE PARITY SESS

3667 006604 005067 177710 LM PEFLG :CLEAR PARITY ERROR INDICATORS

cte8 (00ebl0 012706 000500 MOV #STKPTR, SP ‘RESET STACK PTR

Z669 0066!4 002005 RESET

2670 006616 004767 000122 JSR PC. . MAMF :GO ENRBLE PARITY ERRCR CETECTICN

EEZé 60e622 000177 173340 IMP IPERSTRT :RESTART SELECTED PROGRAM

f4-11

=e™3 CERVICE ROJTINE IF PARITY ERRCR NOT DETECTED ON SCAM




4

[PV
4

[¢5)

[AV LN ]

ry
U A4

274 006626
Z575  00ER3R
366 00SE3M
2677 00BEHD
2678 00BEYY
3679 0066SO

2681 0066SH
2£82 006660

685 008652
3686 00BEEY

2630 006674

2632 006676
2693 006704
2694 006712
2695 006717
2696 006724
2697 J0673P
2638 006740

c70S 006744
c-06 006752

2r07 006754
708 006760
2709 005766
2710 006774
2r1l 007002
2712 007006
2713 307012
2714 GO7014
2715
2716
717 007016
2718 007020
2713 Oovged
720 007026

272l 007032

ered 007042

e
€728 007044
2723 20704e

'3-5 J-12wn MEMORY EMDERCISER

FARITY EQROR SERMIC

105767

1044090
2007sC

2002330
200000
000000

QS4Sed

000009

000262
012720
1024C2
050267

0060207

000240

n -.‘.-

177666
COoCcocH

172104

G49320
042440
0053915
052117
042116
041523

003

000040
000004
000006
006466
000340
172100
00000:

000Gol
177782

0C0C04

171739

044522
gsiiee

0090
043040
047440
047101

177c70

000004
030114
Coo0lle

NOS

MACYIL 7.3 C-ZEP-TB  11:59 FhoE ES

ROUTINE
4§: 518 PEFLG :BRANCK If PQRI:Y ERROR MRS

BNE 3% DETECTED ON _SCA?
MOV 4(SP),.R2 :GET PC AT TIME CF ERROR
SuUB %2, Re :BACK IT dP
MOVS SP,PENF._S :SET IND = NO PAR ERROR DETECTEC C' LAY
ig?IND RS, SPRINT 160 10 PRINT ROUTINE
HLT ;ERROR! PARITY ERROR NOT DETECTEC C 3ln'

ER 3%
:THE BELOW & WORDS CCNTAINS THE SAVED CONTENTS OF RC-RS WHEN THE
:PARITY ERROR OCCURRED

8aVvR0: .WORD ©

SAVRI: .WORD O

SAVR2: .WORD O

SAVR3: .WORD ©

SAVR4: .WORD ©C

SAVRS: .WORD ©

PRRERR: .ASCIZ <¢16,¢12>'PARITY ERROR' .15 (12>

NOFIND: .ASCIZ "NOT FOUND OM SCAN'(15><12>
.EVEN

-ROUTINE TO ENABLE PARITY ERROR ACTION ON MA/MF PARITY MEMORIES
PARCSR=172100 . ADDRESS OF FIRST PARITY REGISTER
PARVEC=114 :PARITY ERROR INTERRUPT VECTOR ADDRES

MAMF:  BIT 40, J4SHR -CHECK IF PARITY ERROR DETECTION IS
BNE DISPAR BE ENABLED. BRANCH IF NOT TO BE ENAS
MV J8ERRVEC. -(SP) :SAVE ERROR TRAP VECTOR
MOV SERRVEC+2, JMERRVEC :SET TIME OUT TRAP_TC RETLRN :
MOV 8. PARSRY, 98PARVEC {SET PARITY ERRIR TRAP VECTCR
MOV #340, S¥PARVEC+2 ‘PRIORITY LEYEL 7 ON TRAP
ngg :TQEESR RO :GET FIRST SDDRESS OF PARITY RESISTER
CLR (P&)+ :CLEAR AVAILABILITY INDICATOR

FARAVA: .WORD O : CONTAINS AVAILABILITY INDICATCR

.ENABLE ALL AVAILABLE PARITY REGISTERS

is: SEV .SET TIME OUT INDICATOR
MOV 81, (RO)+ :SET ACTION ENABLE IF AVAILABLE
BY 2%’ 'BRANCH IF NO PARITY AVAILABLE
BIS R2.PARAVA ISET AVAILABLITY INDICATOR

23: SEE R :SHIFT INDICATOR

1% ‘
MoV (SP)+,2%ERRVEC ;RESTORE ERROR TRAP \ECTCR
DISPAR: RTS PC :RETURN

.SBTTL MEM MGMT RQUTINES
:ROUTINE TO INITIALIZE MEMOIRY MANAGEMENT REGISTERS
(DMMO: NOP

TST MMAYVA

S

7
LED

em o
NIRRT
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-.x ;95 MAWGEMENT ABORT BI1L7INE TSR WRITE UF

=2 zzFl 820 gg-.n‘ :RESE” A2

als w0 JaniPeRL 'wnn.s TINT .
"~ 5.=R§. 's.- EE ? v~=o= . -

-
we o=

& 382RE .“ E MER 95n°
o 8l o858 £ t
g7 s SRUSET '-E R52E°

= MI¥T ABIRT SERVZE FOR WRITE_DC.N
Py oy 34:135’" MR H AT
528 -g ek

el ce:

uZy a..:aéic SYABLE ME™ MM

LR
b ki

LRI BN, |

QLT AT AT AT IV Y DO Y (P IV O TY A L TP T OOy T LT O DT I

LR S8SRD tDISHBLE MEM va™T
8.5 s\ 2.5F

)

_t‘!m .lr

{SC.TINE O SET GF MEMCR: MANASEVENT FOR PATTESM TEC"S
Ea o PR ST

Ly 2018 ﬂE.a’!"T":;IN Y-
i Xrew A T PN IF gane 8 O
g ey ITISCE 51 MEAA "’ RS
St 5 18 <BRANCH IF MEM “GM™ AvQIA3S
g & R Re 120257 ACCRESS
Er ot ROR  R2
sl slap RCR R2
ooy zEn N 82
2rg OB7eeE Ch T :RETLRN
gv_;q: 307264 204767 17TECH .3 '::5429 sw,-cn C jac MPeE INITINL SET L9
S 757 e Rk R
;7-,-'3 237-’7“ o g; é;'gg:-f gg‘:’ R§§¢KIPRRE
sTe o 0207 o
-3 : 3 Tov RS 3k PR3
g0l R Losasl Load® ROy oABenie. “300+UPeRL.ZANIPLRZ  :SET nIPORR F 20
Epy 15 12737 Gr74ce 17233 SET NIPOR2=R4 F 2
o5 A3k S g7 Comde 1723k iy 8900#986. -40C+LP+Al, SONIPCR3  15E° <IPDR3=RW P II
= of
- --‘ wwl e ¥ ;L‘-_JC - : A~ .“'
s ng :Tnggzéﬁam.-‘ (ENRELE MEM MM

. s e - —— e — " ———
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1
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¢

speb «{ )

ll(ulo((‘lﬂ(ﬂlll(ﬂlll:llﬂ"lI(D(l‘nuiﬂlﬂ(ﬂ(ﬂlﬂll"ll -

WP o9 2pap 2 op op

<0 MDD - IO UV L. tUTUS < 3.0

R YAV Ty RN AN Y L P A R ATV (Y I L AV O TR A T T E e LT A T T AN )

o
Hu

lululul:n
o
SO ~ JMLN L L

» KInt
R Dt

8 (DM

o -1 VUKD

T T Y A AV AL DN LA AN (V]

AL LI DV EHTTHTHOIDID!

CO6

S2a¥3=5 J-iZan VEVIRT ENERJISEE "ACVLL 2T.732 0 I0-SEP-Tt 11:59 PRE &2
o.Fae vEM MIMT RITOMESR
iofarc] o ecatel-Sa :3: RS P
:RoCTINE 7O SERVICE 8 XOR |3 RBORTS
oy 2 *MABT2:

« 333:’ ngaa=-=
333§§§ §£§‘5; RARNEE im2344 §§g So8 Sk Tear '

5C-36 362737 2qeucs 13345 R0 8400, JRKIPAR e

X235 313°1g 1SS MOV 385R2, (SP) <SET QETLRN TO INSTRUITICM THA™ AS.57E2

::'3:: :fzr*r oadaT  LTTETE MOV s1.285R0 :ENABLE MEM MGMT

SReg3E F2EA3 RY1

.SBTTL i XOR 8 ROUTINES

:ROUTINE 10 unxré 1 XOR 8 uo%s? CRSE NOJSE PATTERN -y
DSALL: MOV ANK 8,-(SP'  ;PUSH STARTING BANK # CN THE S™Rix
: MOV 8LKCNT.-i3P*  :PLSM 128. WORD BLOCK CCOLN™ CN “RE Z7al«
: SR PC..1x8

Sorel0 18623 200022 T 2(5P:.R3 GET 8 OF 128. WORC 8LCJ¥S 1o wS1°E

5oy Giten: 2onng Mv  9(8P)IR2 g R

Brvan G4BT Irohld ISR PC STAMD 160 SET UP_MEM MGMT

Hor - Bl V-riv s B e '3 M3y s-1 TR :SET UP DATR REGISTERS

ACmy3g NIZ00S MV RO, &S

867432 20810 oM RE

207434 095102 28 oM RO

38m3k 0P5IXE oM RE o .

A374N0 Q12704 0ol MOV 23. R4 1SET_L12E. WORE SoiNTER

FE~jyq 010233 =3 R ng.ca ) SWRITE 129, ACRSS

SA7udb C10GE MoV RE. (R3:+

RA»ue” GifAZS woy RO, (R2:~

Rl T3822 M3V RS. (R2.+

coT=84 1023 MIV L R2'+

REyE 155'?% IV RE. IRg}+

anTeen 10022 MY RO, (R2:+

307463 DI M; }+

RO, R3'+
RS, (R2:+
RO, (R«
RS, (R2)+

0022 MOV RO.(R2)+
1952’ MOV RS, (R2:+
"";é;ﬂ 5:82 MoV RC, (R2}+
no7ste Ciosez MY RE, R3¢
095394 Cg% RY «CECREMENT 128. WCRL JoUh"E®

i
i fu
X §
<
-

3¢3C)
3
n
i 3
OO0
< ele

[ ]
tn
(41
n
® 4
o«
<

14
I (HUHIWNT OEI) OO0
$oe e b pe

8
i

g 38
AR AAEaTs cec K3 .DECREMENT BLICK S2LNT
"‘ - ﬂ.l’ ﬂ
s R MOV (GPie,(SP. ;ADJUST STACK
XX-E'c Ai13EE MOV (SP)+, [ CP
eloy s Milke ota Lot RTS FC RETURN "2 chu.ER

(FOLTINE TO CHECK 1 NOR § SATTERN WRITTEN RBOVE
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COOIN(OIOUO L) LD UININT
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LU= UMD~ )

unaun

([ ¥ o 9]

rutirurutatatutatututy

LN A

lata

LD TN (D0 O OO LN MO UN 0

wﬂllUIU'\IIIIN'UCI"UR"U'U'U

OO0~~~

LU~ gHD~

~J

SO0

APOI8ER

oo iuituruivrutfuTIBIuiv
LRI

AL IO (OO IO

D06

S1ivIo) tenlew vEWRY ENERIISER MACYLL 27 T3 12-3EP-TB 41:69 PRIE €3
s . S8 KI.TINES
temLa: MUV B8ANK 8,~-.:2" :F:.!gH STHRTING DRutey @ 201 e STL,
: vl LWCNT . - . &8 ‘PJBH 128, aiBL B_ia, TintTih zRie
: 3R BC...1%8
SoTSEZ 0CosNg ..1\8: NOP
ZEhEay Z5Wes ooanac R R 130 CHECK SHITOM RESISTES
-.= i - T 1715-.0 .: H . 3 { '.C u' :. VCK C
e RifER, RRS < My §.3p) R (36T BYRRT NG Bhve o
FF~E42  AONTET 1eew? IR Po.STAMZ 130 SET UP MEM MGMT
iy Ll 13: 3R RO 'CLEAR TEST WORD R
35-358 BOEREE 1Ti1ro 57 1COUN" IFBIT 18 OF ICOUNT =i ~wgt sa--gs-.
5o~854 100471 gM; e 115 COMPLEMENTED
0=~%5p 0nS:A0 M RO . 2CMPLEMENT TEST WORC
£3~887 3128 1oooet 28 T3V a3z, .RE tEEY 129. WORD COLN"ER
‘ 5 w ES: :3" Rr
i 3??%:3 %y (82,483 ;GET_TEST DATA
35778 (036053 M RO.R3 PYEMPREE WITH SHECK WoBC
sens Bl ssg "lg PUSH FAKE STATUS N THE ST
TaTY JS Cl -. 5P 1PUS s 9N T STy
and DoRLE o ¥&a  pilgRRoR | SERFOR! MEM DATA (R3) N~ = Eg= =avs
:1R0O), RADDRESS=\R2)-¢
nre02 2051290 sOM RO
357E 0 Dizn OV (R2}+,83 :SET_TEST DATA_
3h7E06 D28803 C*  RO.F3 ' 2GMPRRE WITH CHECK WORD
007610 021403 BES -+10 L
EoE1Z  ADGONE LR (5P :PUSH FAKE STATUS ON THE S"AZ- _
AR7BI4  004Re? 171354 33 P:ERRCR 'ERROR! MEM DATA (R3) NoT = YEST 2878
* (RO}, ADDRESS=.R3)-2
007823 GO5123 M RO
c'?aga 312353 MV (R2)+.83 .GET TEST DATA
867634 020003 s RI.A3 : SOMPRRE WITH SHECK WORD
907836 201402 EEQ .+10 L
ek BRE e SR ptEARor B N DATR (Y RSToL FesT ~avh
a7 376 1713 i c. : . (R3} NOT = Je27 oAT
e e ‘RO’ . ADORESS=(R3)-2
a07636 005100 oM R
Prea Dizs0d Nev  (Re+.R3 :6ET_TEST DATA
SA7B4E 220003 , cMP RC,R3 s SOMPARE WITH CHECK WORD
Eﬁvsuq 403 BEQ  .+l0 o
s B B oihe BOREERETR
7 o i713eC . : ! TR (R3} NOT = TEET C-S%s
7850 3478 c FTRO), €8=(R21-2 )
n07654% 005305 DEC RS -DECREMENT 128. WORD COUNTER
A57eE8 Boic e A CHECK G
£376 IC comM : COMPLEMENT CHECK WCRD
007662 005367 171070 DEC  COUNT * DECREMENT BLOCK CAUN®
BO786E 001334 BNE 28 o
3x720 2i5%pe 90530 e e TS GET BANK 8
FRLRLD FVefs e33R iminsn ai: MOV 2(5F3 ZOUNT 3ET 8 OF 129, WORD BLOCKS 7o JOMFLEVENT
=o-Zp EAIEES TRIREE ASL Teount




SITEEE UL ERS $EEIISEF WO L1 37732 12-3EP-TH 11:E9 FRME T2
638 oo . . 23; 108 R
3 3577=§ R 5 -3y N-HT t 3 IVE_EMENT PRTTER™
Tixy xxLLE XXy R e
33’ o~ Eom R+
333 ~ §2~. ﬁgaw
3354 ¢
§3§§ §§§§§§ =15 ggg 2T
i, 3R onn R T
9 A s 138
3318 % MOV &p1e, (CP
ggzé rong MY (SRS
:’1 -l --q :
-3
23’5 LSBTTL 3 XOR 9 ROUTINES
id:2 o TINE TR WRITE 3WORT LRST TASE NCI IgsT PArTESn
"ig IZACL: MOV BANK 8,-(SP>  PUSH STARTING BAMK ® 50 STaie
g%;‘ : MOV BLKCNT -f8PY  :PUSH gss. HORD BLock ZoLR® 3n zval.
;g : ISR PC..3x8 :SRLL RCUTINE
Sggc n16602 S0CICH J3X3: MOV 4.SF ) .R2 «GET STARTING 3ANK 8
za3; SES  TSSEE: IR ;g.srvna
- ~
i 8 RC.A3
4 ] £3M R3 180 (0} AND §3 .-1' IS TeE ZATR AEITTEN
5 %> 1m33ke TET PARPAT 1RANCH IF PARITY MEMIRY Fa™7gan 12
3 1 8E0Q 13 sN2T Yo BE WRITTEN
g 2132 ano4a1 MOV 401 .80 .LRITE PRRITY 3X3 PATTERN
535532 3§§'u :cgzac :3: e #:6. .RY EG3H L3207 WRITES 28&. woFI3
. Y n
B g = om R
BD dEs B B R
2 i 1 MO , (R2?
3 ! z MOV R3. (R2)+
593 8 a1 350 w3V R3.(RE)+
gx gx : MOV R3. (R2}+
ggﬂ“ 3ol 103 MoV R3. (R2)+
g1 O ' MOV RO, (R2)+
S3us 8igg 0%53%% MOv RO (Re)+
2843 8] 10022 MOV RD. (R2)+
33ﬁ§ Ai8040 010022 MOV RO, (R3)+
£ -~ -
03 MOV R3, (RZ)+
53 Dicda dimes MOV R3.(R2'+
2948 CiC04e D103 MOV R3.(R2;+
2543 0ifos0 010322 MGV R (R31+
5357 Zi:852 QoS3 CEC R4
2683 GIEREY .c;gss BNE 23
2383 fihge frzimo Som RD
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“£IT Iiv3-3 S-iIwa VEMIRY DMESDISES  MA0IL 2T 32 ID-SEP-Té 11:59 FRGE TI
DI3ESTR T T IR RTINS
i nme T {BRANCH JF PRRJTY ME™CRY FATTES! I3
25 Féiigé n lga 17332t 2! gﬁqp“T {07 10 BF WRTHEN
3 c 1
;g?'é 5.--' 5 12 'SR XCR29 + G0 o7 ’ANSTRNYS\ o e
3;§'g ACXT0 QQNTET 2222.4 . f)E‘ = 4 :DECREMENT 25B. AORC 2.370r “1.
3885 Ai%N © 202032 3 SNE Ig
3383 ﬁfgg £53H$ ChiY (SPY+, (5P :ADJUST STACK
357 551 el NV SO0 4
$352 CI0I3 igeif RTS  PC o
g I S {ROUTINE T0 SET CONSTANTS S0R WRITING/CHECKING 3 /IR FATTER" .1
135 {oRRI1Y. “dECK BI° 3
S22 a0 oaema go30ic AOR3S: BIT MD,R2 {SRANCH IF BIT 2 = =
$3 %ALY 501*85 151. 31T £10CC, R2 :CHECK BIT 3
2383 31°11p Q3a702 OCINOC - 3181 BEQ 3INCTY tBRANCH IF BIT 3 =2
s U.U - [a] *
3 ﬂ’3§55 RAE? ;. BT algon.Re : HECK BI™ 3
Ea'-é gf 'las 9321-'2 :':1:53 -u.:O- éé 3ISS' BPQNL IF 0 .M-“- ’;-;‘
3373 Ji8132 QQI9N Iy NTe: 1o ICOUNT PIHECK TF NORMAL O CUenEy
D M o B Bem i REEEARETT
2976 D:Biv2 19941C s723. 767 TCCUNT i cHECK IF NORMAL OR_COMPLEME
£3-0 RS MRS loper 1se: JSTIcenn 152 060 NORMRL;ONSTAN"S
Bire B logR% ocorp: Moy EolURG :SET COMPLEMENT IZNSTANT
2373 2i%i8 clerg LT =T ey 24013 RETURN
7 FRl RaRTnd v BV wIOLLRC :_3AD NCRMALe CONSTANTS
398 Ai%ig 012700 00343 mEA VI o
2385 IiRtac gishny TRRCRS 3y PC
B8 MEE 35 RT3 S NOLSE PATTER
5332 :ROUTINE TO VHEﬁg 3 XOQ(EP AJRST gEEHNSTQﬂTINu Bo-uNK ;"3'.:-5.:‘:"
oy AL MOV OISR AND 256 ORC BLOACK 23"
338 : 3R FC,..3%9 1CA.. ROUTINE
2383 :
23 aepa- L34S NOP e 150 CHECK SWITCm REGISTER
25 e BIG oo BROPC,OKSHR iGO CHECK SAT
e il Al R 13ET 256, BLOCK WORD I3.%"
2535 ciceoe J1eBQ4 00033z 3 B8R ST FIRST GANK 8
358 Li%Elc Dleete e v piSELRe {80 sET Ue P e
i3a; misEll QOuBs l77eec w o ML }IF ICOUNT 1S NEG AM HESAING 13v5-
$38 AEE S i e S LEMENTED PATTERN
35 3195 a38% - ROV W, RS {2 e LioRD SOUNTER
ixxi gifS3e OIsSOE oocicr 3 MoV X I
=5 ; ST PRRPAT {BRANCH IF PARITY MEMCR :
3355 Licem Dos7R? 173124 - S . INCT 10 BE CHESKED
44 51 o -
3 Citwe GO - - ey GET oNSTANT
33T oiZe4d OCWPET ITTRAC 0. oo <7 vEST oATa
I2f iZeSd L = MOY \R2.+,R3 taE T TRST L
.'.."-3 :.:E-—: wellow
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IS IIIVE-l D-iee MENIRY DMERIIZEF “BINI1 T TIZ 12-3EE-Tr 11:EY BRLE 72
SIINEITELT T T UUINORETROLTANES
231 010382 223003 P RC,R3 {COMPARE WITH CHECK WIRD
St 8B :PUSH FAKE STATYS Ol “HE STAZI
303 BINEER EARMR L -o-- SR pilERReR {ERRORI MEN DATA. (A3, 16T = TE3® cams
323 SIS B o SR P B "’RC). ADDRESS=:R2,-2
ELR  (R2V+.R :SET_TEST DATA
£k JizEe 2laadd R iCOMPARE WITH CHECK .I0R2
Pig fiBeY 00 z 2t1 :PUSH FAKE STATUS ON THE S7A:-
i3 IS AR .- SR PR 'ERCRY MEM DATA (R3, H37 = 3" za=s
;;sf 3132™4 0W°e  1ToeTS -3k Pe. RS : 'RO,, ADDRESS=(RZ.-Z
5  (R2)+.R2 :GET_TEST DATA
=5 5P 355 I égiﬁa'ﬁ' 'COMPARE WITH CHECK WORD
3TZc 10304 QOINCE 32 .4C PLSH EAKE STATUS ON HE S-acs
2 RIS AR e W3 pATEaRc "ERROR! MEM DATA (P3; N0~ = "z5” 2i72
fx3p C10M0 cOhET res . {TRO), 'ADDRESS=(R2 =3
3533
352 ' Qv :R2)+.R2 :GET_TEST DATA
23 Qigézg 2485=3 Egg Rglga : CGMPARE WITH CHECK WCRD
s W T RAPETIERE G
=35 FTS3s AGSES " " L Jef EC ERROR -4, H L A R S -
Jzgg -i-3 SRS LR i ¢.ERR :(RC:, ADDRESS=:R2)-2
=3 2338 2 RO :JOMPLEMENT CHECK WORD
233 2is3E ERRiE L :SECREMENT 286, AJRD {ouNTER
332 %9%39 AAIEND BNE 28 - v s i
SX.Y ATRIN  ARETA oM g 1 CCMPLEMENT .HE‘kﬁgkﬁg
33 SRR BN £2 R : JECREMENT BLOCK CCUNTER
se: DIE 901333 BN 28
3305 A:raq =37 o e D000, 385WR :LIJF ON TEST? e
2277 sipgdd Jergr MICSD LTS T :3RANCH IF LoOP Oh TEST DESIRED _
§=:§ R1S38q 3TREE? nopOOZ iThITe 4C3: MO <SP, COUNT :GET 8 OF 256. WORD BLIJKS T¢ C-El-
3%. Iif3E2 Dlegle Ooo00d MCY  H(SP) R2 t3ET STERTING BN 8 ceairmo
3+3 2i03kE I0+767 1TeE% TSR PC.STRM3 150 SET UP MEM MGMT IF REALIRD
£23 :TmECK WORST CASE BIT COMPLEMENT PATTERN
336 01037 005000 LR RO oy 1o o oaves
2% ZIF3SG QQB7E? (703 157 TCOUNT :CHECK IF COMPLEMENT PRTESN
3364 Aitdon 100001 gL 4 - Sk WORD
41 -~y v ™ R :VU”PLEHENT CHE\-k WORD
3 2ie5 BI04 oooise s By age.,m 1T 356, WORD COUNTER
3555 313000 BiS7Ge s cg: MOV wd,RE 1SET G WORD COUNTER =~
:=ge 31 17874 Z3: TST  PARPAT :SRANCH IF BRRITY MEMCR' SATTERN IS
ioce DIN4IN 005767 172 e £3: T : ~HEC
379 Nif420 001402 BEG 60% :NCT TO BE CHECKED
3780 Diguge 004767 1774E2 JSR  PC,.X0R39 .
I=eY n?nqsg n12203 =C8: MoV (R2)+,R3 igET OR7A_
iTE¢ 317430 020003 ) CMP  RG,R3 : CHECK DATS
=88 20 BETac Bra g
=i 94*3%2 ggf?!? Rtk ISR Pl ERRCR
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;::::9 g0513§ ggn -éqai - ’38¥P5§¥§NT ST caTA
vl v. s\ \ 2' . 3 :';
013453 02530 MP RO.R3 : CHECK
910482 001403 BEQ .+10
CIouEy COSQ46 _  _ LR = SP) :PUSK FAKE STATUS <N ~wE <-4,
A1D4Bp O04re- 1TCSiZ ISR PC . ERROR
Cifuee BIS100 <M RG' : COMPLEMENT CHECK WIRD
C10464 Q05162 I~77T6 o -2 .R2) :REsroas ?nrn
J1047C 9C5305 DEC RS :DECREMENT 4 WORD CoUNTER
QN7 05120 N 8D COMPLENENT CHECK LCRD
313375 333583 9EC RY ;nscn%nznr 256. WORD co h"Es
giosog uuz?qa o 33 COMPLEMENT CMECH L8[
- wiws e ; ~ z.' Nl:
cxgggﬁ 367 170E4s FEC SGUNT ;5@99 MENT BLOCA ZOON¥ER
010510 001335 BNE
010512 016602 00000+ MOV 4{SP),Rz :5ET BANK #
910516 0J4767 176516 ISR PC_STAMS
016522 016603 000D02 MOV 2(8F),R3 :GET BLOCK COUNT
010526 032737 ONODOD 177572 BIT 240000, 3#SUR  :LCOP ON TEST
019534 001307 BNE 408 :BRANCH IF LJOP oN TES™
Q10536 0063E7 170202 ASL ICOUNT
510842 102320 8¢ 18
SiNEy4 Q012705 CO004C °3: MOV 832.,RS : COMPLEMENT PATTERN
n19550 Q0:ilz00 0§ MOV \R2) ' RO tGET FIRST DATA Wi&C
£10662 Q016208 L£o0221C MOV 10(R2) A4 :GET FIFTH DRTA WIRC
AIREEE 110423 M3v3 R4, R2'+ :SWAP LORDS -4
ZIREES  1104E3 MIVE  R4.(B3)~ 1AT7H 5-9
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ggozcc

IVii 277330 L0-SEP-TE 11:E9 ESLE Te
MOV  RY,(R2'+
v0V8  RY, (R2)+
MOy q4’ (R3)+
MOVB R4, R2)+
MOVE  BY.(R2.+
MCVB  RY.(R3)+
MOVE  RO.(R2)+ Al L 128 g£53e
MOVB  RO.(R3)+
MOVB  RC.(R2)+
MOVB  RO.(RZ'+
MOVB RO, tRe})+
MOVB RO (R2)+
MCVEB RO, (R2;+
MOVE  RO.(R2)+
DEC RS
SNE 17§
CEC R3
SNE ;
ST TCOUNT
BEJ 118
NP 13
118: MO (SP)+, (SP)}
MOV {SP)+. (58)
RTS FC
:ROUTINE TO WRITE 8 XOR 13 WORST CASE NOISE TEST PATTER™
.SBTTL 8 XOR 13 ROUTINES
:CALL: MOV NK #,=-(SP)
: MOV #4KBANKS . = (5P}
JSR PC..8413
JOX13: MOV 2(SP) ,RY :+3ET BANK COUNT
MOV 4{5P).R2 :3ET FIRST BANK 8
ISR PC,STHME GO SET MEM MGMT
18: CLR RO ,
z3: FSK Ega.,ns :EACH L2CP LRITES Yk WORD
KLY gg; ;éas..na :EACH SMALL LOOP WRITES 1
43: MOV RO, (R2)+ sWRITE INTO MEMORY ADDRES
DEC R2 "DECREMENT WORD COUNT
BNE 43§ )
85& gg :DECREMENT 128. WORC CIJN
DEC RY4 :DECREMENT 4K BANK COUN™
ENE 23 ) *LOOP UNTIL DONE
MOY (SP)+, (ZP) :aDJUST STACK
MOV (S§F)+. (5P
RTS PC
:ROJTINE TO CHECK 8 XOR 13 HORST CASE NOISE TEST PATTERN
: MOV BANK®, - (SP) :PUSH FIRST BANK 8 ON THE STACR _
: MOV $BANKS, -(SP) tPUSH # OF 4k BANKS TO CHECK ON ~HE
: ISR PC,..0X13 :CACL RILTINE
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EXEFC SER MACYLL 27732 1C-SEP-Tb 11:59 PRit TS

e ae mmagm
- \'—— l N
-

2152
3133 210724 200240 ..9x13: NCP
§lag cicras 9?47 7 ogg;xe gss PC.CEBNR ;coTc¥sg§ Sg%;c:csgczs'ss
2— e v e .- H ¢
518t 8187‘32 8155 00004 12%: ngv H:éP).RE ;EET BENK 1
3i57 Q172 CONTE? 178eT2 ISR PC,STMM2 :GO SET MEM MGMT IF REGLIRES
gigg fif~4e 0leses 000002 1700C2 ALY 2(8P), COUNT 1GET m OF 4K BANKS TC CHECK
J -
'3 010754 212704 0COCHO 13: MOV £32. .RY :SET 4K WORD COUNTER
316l 21076C £05100 28 COM RD : COMPLEMENT TEST WORD
::Igg 315788 B12706- 208195 - - - Moy #5'. , RS- < SET-1C8 -WORD COUMTER
3ig% 010756 33:
3185 510766 012203 MOV (R2)+,R3 :GET TEST DATA
3iep 010770 030003 CMP RO,R3 : COMPARE WITH CHECK WORD
3187 210772 001403 BEQ .+1C
3ieg 01377+ DOSO4E CLR Z159) :PUSH FAKE STATUS ON THE STACK
316§ 01077e COG787 172:72 ISR ©C . ERROR :ERROR! MEM DATA (P3) NCT = JES”
gi:f : (RD), ADDRESS=(R2)-2
3172 011302 012202 MOV (R2)+,R3 :GET TEST DATA
3172 011004 029003 CMP RO, R3 :COMPARE WITH CHECK WORD
3174 Q1100e 001402 BEQ .+10
3175 21.010 305C04E CLR -(5P) -PUSH FAKE STATUS ON THE STAlF
3178 011Ci2 0047e7 1TCISE ISR FC,ERRO® :ERROR! MEM LATA (R3; NOT = TESTY
Q};é : (R0), ADDRESS=(R2)-2
3179 Ci10i6 D0S30S DEC RS :DECREMENT 128 WORD CC.NTER
3180 711820 00132 aNE 3
3181 01:022 005304 CEC RY . CECREMENT 4C96. WORD COUNTER
3182 111024 D0.355 BNE 28
3183 01102 005100 oM RO
2i8Y 0iI1030 005367 1677E2 DEC COUNT -QL_ YK BANKS CHECKED®
gigg 011034 001347 3NE 13
3187 01103 016602 003904 MOY 4(SP) .R2 ;GET_FIRST BANK ACDRESS
2.86 Cl1042 004767 176172 JER PC,STHME '60 SET UP MEM MGMT IF RECLIREZ
3189 011046 0l16e04 000002 MOV 2(5P) R4 S3ET 8 OF 4K BANKS
3190 Q11082 006367 16755E ASL Tcount SHIFT ITERATION PATTERN
3181 011086 00401 BEG e
3132 611060 10232% BVC 108
3193 Q11062 2127058 GCHCZC 408 MOV 82048. .R5 :SET 403&. WORD COUNTER
3i%9 O0il0ee 005122 ug: COM (R2)+ 1ZOMPLEMENT TEST EATTERN
313¢ 011070 00E122 COM (R2}+
3166 011072 005305 DEC RE
3197 011074 001374 . BNE 4§
2198 011076 005304 ’ BEC RY
3163 011100 €01370 ENE 408
3200 011192 005100 CoM RO «CIMPLEMENT TEST W3FC
3201 011:04 GOS767 1E7E3+ ST TCOUNT
3202 011110 001312 BNE 108
333 OI1112 Q126iE MOY (SP)+, (5P
3284 0lill4 Ol2e!s MOV (SP3+. (P
gggz f1i1le 009257 RTS PC :RETURN
-l

7 .SBTTL ROTATING :‘S 3 2°S5 RCUTINES
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COMTET
01604
016622
004767
012700

212705

004757
J16604
016802
204767
0oscao

012705

104409

00S30S
0013¢t5

176100
177777

0oc4ag
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003004
176004
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177776

[P o -
H»'al S Jde
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1C-3EP-TB 11:59 FRGE TS

:ROUTINE [0 CHECK ROTATING 0" BIT THRCLGHA FILD OF 1°S

ioRo.: MOV
: MOV
: JSR
LROTD: JSR

MOV
MoV

nje—
(22172 )
«
-
(@]

:ROLTINE TO
sCALL: MOV
: MOV
: JSR

.RCTLl: JSR
MOV
MOV
JSR

CLR

nys—~
S]]
=z
Q
T

(%)
(°4]
X
—
—

BRANKS, ~(SP, +SET STRARTING BANK #

BLKCNY, -(sP. :SET 256. WORD BLOCK COUNT
PC, .Roto :CALL ROUITNE
PC, CKSWR :GO_CHECK SWITCHES _
2(5P) RY "GET 256. WORD BLOCK coun™
§.5P) |R2 :GET FIRST BANK #
PC,STiM2 +GO_SET UP MEM MGMT (I AJAI_
1=1 RO ' SET CHECK WORD
#256. ,RS :SET 256. WORD COUNT
:CLEAR CARRY BIT 1IN ecy
PC,ROTATE
-2tR2).R3 :3ET RESULT
3% {BRANCH IF 'C' BIT WAS SET
ﬁg.na : CHECK. RESULT
-{SP) :ERROR! COULD NOT ROTATE "= 2I7
PC.ERROR : THROUGH RDDRESS IN R2
RS :DECREMENT 256. WORD COUNT
23 :LOOP UNTIL DONE )
RY :DECREMENT 255. WORD BLISK £o %™
18 :.00P UNTIL DONE
‘SP)+, (SP) :POP CONSTANTS OFF THE STACK

(SP2+, (SP)
P :RETURN TO CALLER

CHECK ROTATING *1’ BIT THROUGH A FIELD OF J°S

BANK S, - (SP) :GET STARTING BANK #
BLchgt-fSF) !GET % OF £55. WORD SLOCKS T2 I-fl.

£C..RotL :CALL ROUTINE
P2, CKSWR :G0 CHECK SWITCHES
2(5P) R4 'GET # OF 256. WORD BLOInS "2 IREl-
4(SP).R2 GET STRRTING BANK #
PC, STAME G0 SET UP MEM MGMT (IF AvAaI_-
RO :SET CHECK WORD
#256. .RS :SET 256. WORD COUNTER
:SET *C' BIT IN PSW
PC,ROATE :60 ROTATE '1° 3IT
-2tR2) ,R3 :GET RESULT
3 :BRANCH IF *C' 15 CLERR
R04R3 : SHECK RESULT
.+

:ERROR! COULD NQT ROTATE "1° BI7
: THROUGH ADDRESS IN R2

gg :DECREMENT 256. WORG COUNT

T; :DECREMENT 256. NCRD BLICK CoUnT
(SP)+, (5P} :ADJUST RETURN ADDRESS
(SP)+,.SP:

PC {RETURN TJ CALLER
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173750
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MACY1L 27,7338

LO6

1C-3EP-Tt  11:59

BRLE 7T

-ROUTINE 0 ROTQTE *C* BIT THROUGH A MEMCRY _CCAHT
BOTATE: ROLB

. USER:

L
(=210

CRLL

. .USER:

1%:

2%:

Rors

—_—

Qr NN NS
2020 20 20200 200202000 00 1113
L PPLDPVIWVP NNV POV DM PO
e M N NP e N e N et e N s N et N e
+

Ks,~-{SP)
BLKCNT -(SP)
.. USER

2(SP) ,RY4
4(SP) | k2
PC STHME
.CONST, RO
64, .R3
RO. (h2)+
RO (R3:
RO, (R2)+
Rg (R3)+

ES

$

{SP)+, (§%)
{(SP+,(SP)
PC

"RE) 177767 OR 0COC

101,
+(R2,=1777276 CR 0QQ0CC
1 1R2)= 1777’5 QRr COCC
R2)=177772 OR OOCE

:‘Re=177757 OR 00002
177737 OR 000C4Q
7777 QR 0001QC
77777 OR 0000GC

77377 OR 000-00
76777 OR 00.i0GH
75777 OR 002000
73777 OR 004000
67777 OR 01C0QC
57777 CR 020009
c40003
: (R2)=077777 OR 100930
: (R2)=177777 OR 00CJCO
;RETURN

~
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(9]
~
~
(o)
0
o
o
(o]
n
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o

Pt Pt Pt Pt Pt Pt Pt Pt Pt
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m:u:u:u:n:nx)x)-o:n:n
VPV PRVIVIVMOTY
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~
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Cwewms sewe me

NRI'E USER SLECTEC FARTTERN INTO MEMORY
BAN ; PUSH

H STARTING BANK # ONTS =7ml-
:AND 128. WORD BLOCK COLNT
:CAL. ROUTINE

:GET BLOCK COUNT

;GET STARTING BANK #
:30 _SET UP MEM MGMT
,uET USER CONSTANT
:SET_256. WORD COUNTER
:WRITE 256. WORDS

;DECREMENT 256, WORD COUNTER L
'LOOP UNTIL 256. WORDS MAVE BEEN LRITTEN
;DECREMENT BLOCK COUNT

{RDJUST STACK

.SBTTL USER PATTERN ROUTINE
:PQUTINE TO CHECK USER SELECTED PATTERN

MoV
MOV
JSR

JER
MOV
MOY
MoV
JSR

MV

BANKS, - (SP)
BLKCNT -(cP)
CUSER”
PC,CKSUR
.CONST,RO
PC STHM2

#b4. RS

;PUSH_STARTING BANK # oNTJ STHUK
:AND 266. WORD BLOCK ¢ UNT
;CALL ROUTINE

: G0 CHECK SNITCH REGISTER
:GET USER CONSTAN

:GET & OF 256. NORD BLOCKS
:GET STARTING BANK #

.hO SET UP MEM MGMT IF REGQUI

:SET HCRD JOUNT
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MNe
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QOO0 OO

OO0

MOG

S-j 2-ild4w MEMIRY ENEGIISER  MACYLLI 2T.732) 10-SEP-TB 11:59 PRGE TO
: JSER PRATTERN RI_TINVE
11482 33:
i BT SR o e
4 C! W K W
11486 GB1403 BEQ .+10
11460 00SQ46 CLR 2(5pP) :PUSH FAKE STATUS ON THE STACK
114E2 CON7e” 167528 ISR PC.ERROR :ERRGR! MEM DATA” (R3) HCT = “EST
: (RO), ADDRESS={R2)-2
11466 0122¢2 MOV (R2)+,R3 :GET TEST DATA
1147C  9200C3 CHP RO,R3’ : COMPARE WITH CHECK WORD
11472 061453 BE3 .+10
11479 J0SQ46 CLR ~(5P; :PUSH FAKE STATUS ON THE STACK
11476 009767 1&74"2 ISR C,ERROR 'ERFOR! MEM DARTR (R3) NOT = TEST™
: (RQ), ADDRESS=(R2:-2
11502 912202 MOV R2)+.R3 :GET TEST DATA
1150« 020053 CHP RO,R3 : COMPARE WITH CHECK WORC
11506 0O1403 BE4 +10
11510 0OSo46 CLR ~(SP) ;PUSH FAKE STATUS ON THE STk
11512 0094767 1&TH4SE ISR PC.ERROR 'ERROR! MEM DATR (R3) NO™ = TEST
: (RO), ADDRESS=(R2)-2
516 012293 MOV {RE,+.R2 :GET TEST DAT
1520 020603 CHP R1, P : COMPARE HITH CHECK WORD
522 (001403 BEQ L+
Se4 nnso+s CLR -(SP} :PUSH FRAKE STATUS ON THE STRK
836 0047R7 1ETYME JSR PC.ERROR *ERROR! MEM DATA (R3) NOT = TEST O
: (RO). ACDRESS=(R2)-2
11532 005305 DEC RS :DECREMENT WORD COUNT
11834 001346 BNE k[ 3
11536 005304 DEC RY :DECREMENT™ BLOCK COUNT
11840 001342 BNE 2%
11542 Q32737 Q80002 177579 BIT $40000,3#SLR~ ;CHECK LOOP SWITCH
11850 Q0133  _ BNE 1$ :LOOP CHECKING THIS PATTERN
11852 006367 167IEE ASL ICOUNT :SHIFT PATTERN INDIZATOR
11856 001325 BNE 1%
11860 0l26lE MOV (SP)+.(SP} :ADJUST STACK
11862 012616 MOV (SP)+, (5P)
11854 000207 RTS =C :RETLRN TO CALLER
JSBTTL GET TTY INPUT ROUTINE
-ROJTINE TO GET ASCII INPUT FROM TTY,AND CONVERT TO OCTAL.
'ROUTINE LEAVES THE FIRST 16 BITS IN ADDRESS FOLLOAINTG THE CAL.
‘ANC THE LAST 2 BITS IN .1617 BELOW.
:cAL.: JSR PC.RECD
11566 RECD:
11866 004767 1EBS1Z JSR PC.$SAVR . GO SAVE REGISTERS ON THE STACK
11672 004767 0C02.72 ISR PC, INUM
11576 010267 000042 MOV R2.TEMP2
11602 010367 000040 MOY R3. TEMP3
11606 004767 166516 JSR PC.$RESTR ‘RESTORE REGISTERS FRCM STACK
11612 011667 000024 MOV (SP) TEHPL
11616 016777 0COC24 00ODIE MOV TEMP3, ITENMP!
11624 01e7e? 000014 0000CE MOV TEMPE. 161"
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o 0-1324n MEMIRY EXERCISEP

GET TTY INPUT RIJTINE

062716
000207

300808

000CaC
coooce

Q42767
232737
<J1402
0o4767
032737
001404
056767
000403
056767
016737
012767
032737
001402
1050E7
000207

00s01s
051505
046040
0S1See
0sSz2lee
033051
005015
O42s14

ponnsz

- o

Q17777

0004092

000464
001300

167040

167024
167024
040177
004000

166774

G47524
g47524
Q40517
051440
040440
ooe4e2
047105
050040
037531
054475
020117

44412
021440

1775790
167340

167C30
177570
167010

17757

f S

051040
o4252¢2
Q42504
040Se4
020124
goagye
041101
051101

052101
021440

0ao0
050131
0S1S16
000
0S0116
47440

RUD

RTS
JJELT:  .WQRD
TEMPl: .WORD
TEMP2: .WORD
TEMP3: .WORD

NO

11:59

JC-5EP-TE st 73

82, (SF.
pC
]
0
0
0

:ROUTINE TQ CHECK THE SWITCH REGISTER
:CHECK SWITCH

:IF NOT SET, LO
SksuR: BIC

IT
BEQ
JSR
108: BIT
BEQ
BIS
BR
13: BIS
25: MO‘.’
MOV
81T
BEQ
CLR8
RTS
- MESSAGES
RESLDR: .AaSCIZ
PARITY: .ASCIZ
STBANK: .RSCIZ
BANKS: .ASCIZ
PAT: ASCIZ
QUEST: .ASCIZ
CONST: .ASCIZ
PRG3M: .ASCIZ

S: IF SET, LOAD ERRCR COUNT INTO THE DISPLR: FESIZTER;
AD PASS COUNT INTO THE DISPLAY REGISTER

817777 .LODISP-  :SAVE RELOCATION BITS

88178, J8SUR :CHECK SWITCH 8

108 :BRANCH IF SET

PC, REL2YK :G0 RELOCATE PROGRAM BACK TC wh RN 3T:F
88179, JscuR :SWITCH 9 SET °

13
ggCHT,LDDISP ;LORD ERROR COUNT

TCNT, LDDISP :LOAD PASS COUNT

LODISP,28DISPLAY-LOARD THE DISPLAY REGISTER
8040177, ICOUNT :LORD ITERATION CCUNT WORD
#4000, 24SIR - CHECK Sul1l

.+b
gEOUNT : ICOUNT =040000 IF SWil =1

<1S:¢12>°TO RESTORE LOADERS START AT 162°<15" l&.

<1S>¢12> "ENRBLE PARITY? 1.0=“ES/NJ °

<183¢12>'STARTING BANK #(8)" °

116+¢12" s OF 4k BANKS TJ TEST«8)> °

(18><12>"PATTERN 8~ *

(1S <igy e’
¢15><¢12> "TYPE CONSTANT’

(15><12>"INPUT # JF 256. WORD BLICKS TO TEST INSTERD OF°
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353 {55, TINE 3 RELIZATF PRCGRAN S5- ° :

Twae ~°2%8 b datnisiny K -F m CRESS wmEel CooF
IEOmEE g e - §§: "*’ - E;gngshggarg :
Tw&& =3 abalalted [oltns a : IR d ' s RO Sl
3% ol xnd. i b1 :RELocAYe C30E *2

3<83 13378 o0gfco :3: . tooHEST Wk

3-83 2153~ 9690 a

322 IiZecc RISFOE  0gste Wiy #STRPTR.SP :SE7 STACK PIR

3.7 TI3eEG B4E7Yr IERAET soomn: 8tl  aiC t.LS:.:P N 7 GCATIoN 1ap1iATiE
.83 TiZ4l2 G303y ACLRED IRRERT 3 23929 FEET o) SISTER

I.IT ZTELAR AAEAR~ ARRSER Y T T -’R NN f?»\ £3sv:s

£ -: =,s:§; SE 5 ‘ e = EESEY n.v\r ;U Hi;: - 'l
3.gz 3i%.3e 23EIFS cIaith SR 281TH ::g R HALT AT 178 )
3.s2 I1Z.3F IEITE DIles % Jaie2 TRESTORE LOADERS § ~a T a7 IT
i ' (S3TT. BRANCH SIBBLE *03 MEMITC TEST

é:EE : s¢a2ePROGRAM CESCRIPTICNazere

lq . :

-t t7m1S 1S & PSEUNO-MODIFIEC VERSION OF THE SRANCW §IBE.S

33 {128 oAy EXEACToER Pssuc -MCOIFIED BECAUSE T

o : RIGINGL CODE, 'ausn CZ0n3-A INSTRUCTION

372 :EXERCISER WM annnc E 1S INCLUDES

3k {EERE TN 11 ORIGINGL FORN, BUT-REMORY nanagggsg.

e oA BILITZES HavE BEEN ADBEC TO GIVE IT OPERRTING

7t 'RBLITIES IN A D-128K MEMORY ENVIRCNMENT.

+43440PERRTING PROCEDJURE2#2#e

[ ]

s=st _

s=z2 kr-‘ LJRJED THIS PROGRAM'S STARTING RCORESS IS w\nwvit,

z=c= ~HEN RUNNING THE FOLLOWING STEPS ARE TRKEN:

:-ss .. R PROGRAM 10 IS TYPED ON THE TTY:

I=z: : BRANCH SCBBLE MJS TEST s wss SaRITc S aET Tz
=27 11,5 THE PRSIRAM GETERMINES IF THERE I3 403 5RRI™ . 17 v83 17 IS £

P - e+ m— o ———
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AND ThE JSER IS TC.L.
THE USER IS RSKED:
JS‘ MEMORY MANRGEMENT®.Y "R "

o

iF THE -SER T\PES Y, THE MEMORY MANAGEME'”
WILL BE LSED TO RLN THE TEST. IF Hs TiPES
N THEN MEMORY HRNQuEHENT WILL NOT BE U‘ED
IN EITHER CRSE THE RCTURL TEST WI..

: FERFORMED BY THE UNMODIFIED ORIuINQL .ER:IC“
: OF BRANCH GOBBLE.
: NOTE THAT WHEN THE TEST OF MEMORY
; _OCATED IN UNIBUS ADDRESSES HIGHER THAN
1°77°7 1S DESIRED, THE ENABLING OF MEMOR-
MANAGEMENT IN THIS PROGRAM IS MANDATORY.
NOTE ALSO THAT WHEN THE TEST IS YO BE
1N THE O TC 1777~F RANGE OF UNIBUS ADDPESSES
;; é? ng;gnnsnozu THAT MEMORY MANAGEMEN®
b
*HE PROSRAM WILL THEN ASK THE SEP
FOR THE HIGH ADCRESS LIMIT FIR THE "E3T:
HHRT IS THE HIaH LIMIT:

ANS '~‘N FOR THE oK _IMIT:
NHRT 1S THE OW LIMIT:

: S37M CF_THE ADDRESSES SHOULD B

[y}

£ SPECIFIED oM
: SEvai "JSING THE FORM xXXx03, THAT IS T&E
: Q::RE:SES MUST BE THE SEQINWING OF 107 3vE
: 5-.va§E0FRHEQgRED IF THEY ARE NOT TUER Tagh
: T4E ADORESSES WILL BE INTERPRETEC AS FULL 13-3:°
: _NISUS ADDRESSES. ]
: EMs nnonssssc MEET THE FO‘LJHING CONDITIONS:
: THE SPECIFIEC SPAN CF THE "ES®

SHOU'D NOT ENCOMPASS 'us ASTUAL
MEMORY LOCATICNS OTILPIED BY THIS
PROCRAM. THIS PROGRAM 13 RELCIASRS.E
AT LORDING TIME, So THAT N3 LIMIT3°Iins
ARE THUS IMPCSEQ,
: 2. THE HIGH LIMIT SHCuLD BE GRESTER
: 'PQ“ THE LW LIMIT.
'HE nunasa MUST BE SPECIFIED 8

: - ¥H£ J2ER HAS CISRBLED MEMCR:
"QNRGEHENT THE HDCRE::E: SHOLLC €
IN LO MEMORY.I.E. LESS T ranind

IF ANY oF THESE CONDITIONS IS NOT FE’

: ;ggpggsﬂ WILL BE RSKET TS INPUT ANCTRER

OTE ThRT IF ANY JF THE ADDRESSES IN Twg TEST

SPAN 1S A NON-EXISTARNT MEMORY LJCQT.“N

A TIME OUT ERROR WILL CCCLUR rQuH kHI F

NO RECOVERY CAN BE MRDE EXCEPT “C RES™

AT THE STRARTING RDDRESS.

4. ~HEN THE QBb.E INFORH»T"N =“aS BEEN

SUTIESSFLLL1 GRTHERED FRIM TRE _SER, TeE

LA A4
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TIIT IIINIe) D-iles VEVIRT ENISIISER “AD L 2T "33 L0-3EF-"E 11:E9 BALE E2
o S3aNIS 30BsE vliTeEmMeRy est
“LET WILL BE;%N. I IRANCH_JJBSLE ENCIWTERS
: A MEMCORY FRULT SURIG THE “EST THE
: PROESSOR WILL BE HwiTED AT THE “LSCA™Ii'"
: 2F THE MEMORY FAULT.
:S. IF THE TEST IS COMPLETE W:THIUT AN
: ENCOUNTER WITH A MEMIRY FAULT ANY WMERE
IN THE TESTED SPAN, THEN THE TES™
: A1.L BE REPERTED BY RETURNING TC SEP . A _
:5.°  IF THE LSER WISHES T2 STOP THE TEST :N 95;GFE3z &g 1-22°
: ANOTHER WI™H Q CIFFEPENT RANIE THEM WE Swi_ 77817 *of -2 -
: SWITZH AND START THE EST madin AT 222,
Ti3s38 158:
:CONSTANTS:
o KPOR=077406 )
:THIS ROUTINE TAKES CARE OF THE IDENTIFICATION.
ASK THE USER IF MEMORY MANASEMENT SHOULC BE
:ENRBLED, ANC IF NCT DOES THE SET UP FOR THE
:ACTUAL TEST. IF MEMORY M NRGEMENT 1S
:DESIRED THE RIUTINE YMMBGO IS GIVEN coNTRC..
212438 227320 cJDFL5: .NORD O
012542 205067 1BSHSH iRoNCH: CUR RELFL +INITIALISE THE DELJCATION INCIIQTIR.
AiS4yq 308Je7 [EB3C2 SR MMAVA (INTTIQUIZE THE MEM. MANRGEMENT S 33,
312450 DQ0uSE?  1683CH i8] RS, SPRINT 30712 FRINT ROLTINE
S15iE e rerace 4 Pgﬁgggn
e ¢ a0l Jal ) .
gzg:sg 804767 ODIZES :gz: ISR £ ' MDSPAR
L1245 .3
SIZ4BE 0O04SBT  1BE25E ISR RS, §PRINT 130 10 PRINT ROUTINE
BiS47z BiSiat "RORD  MMPESS TMEMIRY MANAGEMENT So__-
:BE ENRBLED
012474 105737 177580 z3: TSTB  aTKS TWALT FOR A CHARACTER.
212500 100375 BAL 28 R i
gigele 3o 1i7Ess DEid AT SRy, OET THE CHARACTER.
12506 O oo 7780, 75
015212 00N7e7 0018270 ISR pC Tyelt ;ECH)_THE CHARACTER.
ci2Sie 0057 18T (SPie :RESET THE STACK. __
g:gggg ggigsg 00012. 77778 ggg ?§§9'5‘5°' HIF $§né§e*fa’¥ﬁ”a“§
Ul- (515 d: - .l .G :lc V--’:‘-
:MEMORY MANAGEMEN"
2:2620 QE278k °CN0LIlE LTYTTE CMP a'N,-21 2P, (IS IT N
RIZE3E OCranE BES 33 )
23847 cCiErse It MOV 3'°,- SP. 15 I ARS MIETMEE




IFL THE MEMORY MANAGEMENT REGISTERS WHIcH ARE
‘TS REMAIN STATIC FOR THE TESTS DoRATICN ARE SET.

*T3T Sa3MI-3 J-l24a MEMORY ENERDISEE  MASYLL 3T "3 10-ZEF-Ts  10:S9 SRLE €2
2Siveselt SRANSH 30BSLE M5 MEMORY TEST
£22 017544 021486 *oQ e: . pIT “rEh ASH
-_zq *.3 f<$al RN g L ;' Ie - .’hé SE "4\-”:‘"
A B I
323 JIE SmeT 20u3s i’  JSR BT, T ;"IT'”::..
-] = .
gsis HE ) (e 32 L== a2
k3% N_wBERS N _o_:
382 . A . Nc HILT™.
3&:3 n12560 RS- CR, 3*0 JHIoIM
%33 i e SRoY
3815 3128 Moy #5F03-. .RC
il 013579 a0C oC, RO
£ 8 s
L} - i
SR ) P Lzhsnﬁ
3tig 81 13 3P72: oLR <15P) N
XE 01361 MOV oFIRSTL-. .- 5°
gg;r nigsxs AD0 §c6<spg)
Py - TR
£ B EhE,
320 012630 18R PC.LOSEGL
¥21 012634 SEPETL: MIv 2 -c§p:
§E§§ nxsguo :ga pc. typi
12644 IST (SP)+
3654 Crdeus 93grE7 £J02CT 2IiilS cue 8200, MILIM
36e5 i2es4 002326 BSE PEY3
se2t 012656 Q:6700 (0107 MOy WILIM,RC
3e27 CiSeb2 DO9cE?  6000S% -3: ISR ¢ Rt
3gdg AI3ese £iooe?  002SSs w3y RS W] :SE” THE e~p~rers==
gggg éﬁl'ﬂﬁ ACTJRL TEST
237 ni2e7z OIST20  DSiled MCY, LOLIM.RC 0 THE SRME FOR THE
3632 : oW ACCRESS LIMIT.
3533 212876 DO4PET 00OCYD IR P, ROT
3233 Dio7o2 Qi0067 Q026w M3y AR'LD
3= Ni3706 005037 00303¢ JLR 2836 :SET P THE (ECTORS
3636 J12712 012704 0023020 Foy oREPET3-..R4  :FOR AN INTERUPT
€37 Digrie 0&GPOM Aot PC,RY :FRJM A TRAF_INSTRUCTICN
L3 Digre0 DEarO4 1777TE A0 8-5 R4 wcum;azw&.h
3839 0id7e4 CI043” J0003d MaV RY, J834 RETURN FROM THE TEST
3840 ;gvgvxns WHEN IT IS DonE.
3641 512730 200002 RTI :START THE TEST.
642 013732 QCuPEF  0COHCS PEFET2: JSR PC,LOSESS
gg:i DIZT3E DONIE? iT7ETR JMP REPET]
ey *w1S ROUTINE IS CALLED TO SHIE™ RQ 7o ThE LEFT SIX 3175,
3E4E  niZT42  QlaTDL 17TTTE 5T: MoV -5 R!
347 Sigrde 008330 13: ASL RO
3€+ D170 765201 INC R]
3248 3[3782 00377% aLT 13
3zt figrsd o3%adb RTS PC
222 LMMBGO SETS UP _FOR USING MEMORY MANAGEMENT TO
£ ;L0 THE MOS TEET

OV one
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cad w"Y eT e

TIIT ITINIA) D-lle. MEVIR O INERCISEFR THC .
SIaVESLFLL 3R3NIR 30368 wiITMEMoe TEST

3555 HE LanDr3 GRE THEN GOTTEN AHD CHECKE FOR LALIZIT .
35 Tn‘ RAP INTERPUP R CTORS AR (MB35

3853 $1S CRLLED. YMMBEL IS A ROUTINE e :srs THCSE

3558 :MEMORY MANAGEMENT REGISTERS HMICH MEEC TO

g;g; :BE CHANGED DYNAMICALLY DJRING THE TEST,

BEZ QITS6 BLETET 1AL 1ESTEE VMMBSD: OV 8-1, MMAVA

IE3 AEhee Bafpd ik SR 2s5k0 (SE” Aog THE 3TATI

g4 Qiamp 012700 172342 MoV sk IPARD. RC {RESISTERS.

2855 *15574 cigrts ir2300 MOV sk IPCOC R]

3¢56 Bidcco J0S063 CLR A3

3867 013092 NN 17T MOV 8-10, R4

385 813393 012320 13: MOV R3, (R0 +

2£85 013010 062703 2332cC RDD 8200, R3

3870 213018 Gldrel 074lh I PCR, R: «

£ Gima gty : B o

- - o Pasimbn weow! o

3E3 313934 EBE7EE oonere JoR BL,LIMITS (35T THE JIMITS FOR THE SENITNG
3874  IE8T. ThEY ARE LEFT In 80274 N zzs
2T N BN IN HILIM ANC oL ir,

&% 213720 Zoyre7 020570 ISR PC.LISEGH .sse IF PEAMANENT RELCCATIC% IS
3y A i :RPPROPRIAT r THIS *EST zES%,
3608 21303« 01273T COTRIC iTI3SE MC. STSCC.amI%AST M THE LN DEVISE PG D
S£73 ‘NYJ HIaH VIRTUWL MEMIS®

3880 Ii3042 OCECME REFE™2: LR -(5P

3581 2.3044 QI2746 Co2sss M3y BFIRGTL-. .- 5F)

822 213050 QeQr! QEE 1:P1

38E3 (13382 Ogarie 177772 Al s-é :SET_UP THE S™aln

3€34 tT3 SIMULASE "ME SIC RRENIE 1T o
3t3g tad INTERR_P™ ¢ 3 g SEET Ian
3658 18 STARTED _57NG AN&TIC

€37 21326 [le7B? 00OTC4  DOSETd ey WISAY, MILIY

3688 CidNE4 Olere7 OGOerd J33ETC MV L35Ay L S Tm

€83 513372 504787 03017 TSR FC,LOBES!

353¢ Di3C7e Ql2796 (CCCSS2 M3V ' ;‘—\SP)

i8] 013192 Sl4re7 O0II3C JER pc, tve?

3E3E Qi3iCE 0057 5T (SPle

353 Z13116 0I1E°37 013123 I0IIzN 2, P Nxini IV 8

e i S T ik et alak 3 LR 3936 :SET UF THE TRAP INTERG_P” .CI7:3
3£3 . [ aHICh wILL BE USED T SETRNTIIv -2
-_:E?é H lE3 IN‘! avuid %

iy ¥

3Ece ""Bul IS USED T3 DYNRHIvﬁgLY LO»RT MORY UNCER MEMRY MGnalf“in~
£33 tAIE R TEST IS | JOREING DS FROM THE .21

732 NWWYMMﬁﬁM R SET 5 Emw TO WORK TrRoJak 43

Engel] :MUCH OF THE TEST SPAN as POS IBLE IN R xuc#i MANAGEMENT SE _F
32 {BEFORE MAVING 10 RESET THE MANAGEMENT

Kok :BRGOB_ALWAYS 1S IN LOW "éRTUH onw ang UPPER VIR~ A _

it :ACCRESSES ARE ALWAYS MAPPEC INTO UNIBUS DEVICE abiReSEs .

DR C12i@2 0QsCa? 177STR immBa1: CLR 28SR0

et ﬂzgxga OctTe7 CODB2e noCeze HILIM, .3_IM :1S_THE YEST DINE®

3e BN 1614€1 Slos  DeNiT :YES, THEN BRANCH, _

3773 C1313% 012700 172A342 MOV 8K 1PaR1, RO E':E SET READY "o SE”

inis Bi3t3g GlE70S Se5e 4 MOV LOLIM, P8 £ KERNRL ORGE AIIREI3 SEjlstEss.
30T OSIEIeE LTI IFTTI: MEY -6, k]




TEIT 2I3VE-3 J-1Zwn YEMORY DMERCISEE  MAZLGl 2T TII II-3EF-TE 11:89 BRSE £
233vEiTE BRANCH 3082€ MiETNEMORY TR
i @3EE sigser 0200 hERE Moy 120000, LC
3723 Ci2isg 0 __ 13: NS RS, .R e tRESE™ "HE nISAR'S
3715 513182 csa*os oalarvie =Y ACD s240, 85
i 38 % 6rag 002Ese 36§: LM HILTH.AS :REECHED HILf"
IE Ai3iTe  1814D Bos 38 : ES, GOTG 3
3~i% Zi3ity C3s2C! ING R: iNO,  INCREMENT R1 ANC ZEE 1% a_ *-
i3 _ 'k IPAR'S HAVE BEEM SET.
33 crume So2TTo 8.7 13 tALL THE KXQR?HE HAYE NJ* SEEN ST
3TED Ci320C ZisET ll23Wd MOV RSl EQ R A T
inid : BEEN ACLICRTED 1O SORE (TFoudn fooZiz:
ik ;15 THE KERNAL INSTRUZTICH ZFAZE
3°34 £12204 i83TOE oCCO02 5uB 82,K5
3tée Lid2lg 290-03 R 53
3-2& Ii33:F ZIEre¥ poroswz 002233 3E: o RIZIM, 41 ;0 THIS IF A_. THE TEST SEan - ZEE
iE 1AL CCATED 19 THE IRT_A.T-ZRNe T2
Enf) :JJST ALLCCATEC,
3738 Zja320 1667RT 000538 02232 HE: s.8 LMl PSIMPJTE THE LIRTLAL LIMIT
32 :2F THE TEST SPan.
3731 213226 Di67TOC C22216 M)/ HI.RC
3732 013232 Q04767 177SCH JSR  PZ,RAT
£33 flagds gs§7cg C000s a2 5299?4 R2
9 A g ST v et
373& 13852 008237 |TTST2 iN: 28582 ;T RN ON_MEMOR® MANAGEME i°.
3 2i3z%s O0fh%e 341 RETURN TO BRGCB T2
i3 :PERFORM THE TEST I'
3233 : THE_SPAN INDICATER
30a3 13V THE RESUL® CF Twg
?‘.’:1& arq F4mt e r=g £ £ :H30VE
3742 2.2380 Zo4TET CoCCst SiNIT: I3 R T
i43 Dl3zEe IEzsdp e 3PTe TSR
Imad ZIEEL: ZIRIST 17TSIC I™F REFETE :TEST IIMPLETEC, 50
34 :RECTART
gt :
chat™
g :.oSESL IS CAL.EC TO DECIDE unernsn SR NIT THE LIMITS nns 2on I
278 : THE FIRST 4K GF nsnoaf uz' oHaLE HE’KED T g
Epie 18 00, THE LINITS ﬁ DRESSES gzsn IN ra; rxn K 3.l
32T :3F MEwORY THUE oui 'HnT n, H1S Figs
EheH :HEMCRY BE FOVED INTO 1 SECOND K 39 THAT THE TEST nw_ne
3rEs :RUN_ THROUGH THE FIRST WK BLOCK. IF Lacn TON 1S NECESSARY _C3Eal
3Ty 'SETS LGSFL TO -1 AND RESETS THE LIMITS, LCCIM AND HILIN,
7SS :APPPOPRIATELY.
Z78F o.3zerz ZosCe? OS23sM _L3sE31: CLR O LOSFL ;NET'AL¥SE .
30E7 fi3g7e 35727 0O0O4BE  oCRzoC S L%V, e200 : Lo LIMI™ IR THME Wl _IMIT
a7%e C123%4 103911 BHIS 2§ :DIE IN THE FIRST Wn 3_03n IF MEMCRT.
3783 21330 005367 002212 DECT  LJSFL
ices 013312 S227e7 030C20C (GCCHME P 8200, HISAY
Zm€l 013320 1C300H BHIS 3§
3e5 CI338¢ (Ql27€7 0CC200 COCM32 (E: MOy naoc..szv
33 13330 C0C207 z3: RS
Iwi. 013332 CyE77 200200 Clle 2 MOV I:J HILIM
ivEs Zi3340 00877 BR 18
Eath :_35E32 IS CALLED TS DI ME AITUAL RELIIATION OF TnE FIRST 4a MEMIR
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) W tad () () G () LIt LI )

FEEEES

OOOOOOOOEOCIOVO000
e e e e s 22 28 28 2

P s 0t 00 b—o B e
(WL (I LI

o000

[(eldelRdldildqlo]ls]

ORI =0 a0 =0 pob—

ol
R

(VMG LD G DDt (DL V(D L)

(W= ( ) 000 NNO'UIL£WMN—LD0

VOO0 0000
WD LIWWL)

LMD (YD

. Vo™ Ry -\-C_

:BANK INTY THE SECOND 4 MEMOR) BR‘k, "HE'y RN THE TES™
s THROUGH THE DESIGNRTED PASTS OF THE'FIRS” Batk it ¥HE! FES7I8E
ITHE CONTENTS OF THE FIRST 2N 8+ MC/ING TwE SECONC Bdiw '3
.gLNTENTS Bﬂ’k INT2 THE FIRST BAhw.

0CS~eT 022354 _OS€33: 157 LOSFL s SEE SCATICH 1S MEfEZZAS

1354C1 BMI 13 STF N T p PN,

53020: RTS N

012667 030242 13: MOV S04 ZAVFL

305737 995120 157 28120 SEE IF THE SRI3EAM I3 S_SZaT SI_l .-

100423 BH] 148

004857 172855 ISR RS,RELIC

300000 JWORD 0

020000 e mne JWORD 27000

012737 17 372:22 MOV a-1, 38120

S12701 (C20nco MOV 820000, RS

060106 ARD RI.SP

01t ALD R1.{SP}

6601067 ADD Rl,PC

060137 C£29114 ADD R1. 28114

080167 020174 ADD R1,SAVPC

012767 177777 1es+4eL MOV -1 RELFL

015700 000326 143: MOV LOSAV RO <ESTAS_ISH VA.I0 IMITS FR Twmf TEZT

004767 177300 ISR pC,Rrot STHRSUGR TME CIRST-4¥ MEMIZ< Zit

620027 000320 P RO 3320 -

002502 BGE c§

012700 000320 MOV aaao RO

0i0G67 (001772 15%: MOV RO, LY

016700 500302 MOV H*SAV RO

022700 000229 CHP %200, R0

062002 _ 86 2§

01370 00CEDQS ) MOV $200,RC

020027 005034 z3: SHP RS, 84

003002 857 3§

000167 000034 IMP LOSEG3

204767 177226 3t ISR PC.ROT

Al0JE? 001730 15y RO, HI

012701 000024 MOY OLOSEG3-..RL

568703 ACD PC,RI

062701 177772 ACD 1-5,81

310137 000024 MOV R1, 2834

005037 00003 £LR k)3 ) )

307602 RTI :PERFCRM THE TES™
:L(SEG3 RELCCATES 9ncx INTO THE FIRST 4K MEMORY BAMn.

016746 C00250 " 3EEG2: MOV ERVPC, - SF"

f0S7e? 00042 TET PERRF(

100417 BMI 18 .

004567 1724&M ISR RS, RELOC

920000 UoRD 20000

002006 "WORD O

005027 1500129 LR 38120

Glz7nl 0207CC MOV 820200, F!

Tes10: 5J8 RI,SF
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J-1Z88 MEMORY ENERCISER

BRANCH 3J88LE MI5 MEMORY TEST

160116
i60137

O0NSE7
01E104
204767
004767
004767
010367
004867

010367
026767
J03407

018767
J18767
000207

0o4se7
Q18171
C00733

200020
cococe

g2ccte

RAIPL

anaor:
wwweiwe

165106

00C11C
000334
000330
000064
163060

ggooe2
000306
003302
00Cco4Q
000032

MAIYLD 2T.73%  (I-3EF-Ts 1.:53 EALE o
SUB  RI..SF
38 &l.aslle
2 Ak
i Ri‘2'¢p.
1§:  RYE o
EERRFL: WORE -
ZAvPo: WORD D
CoSFL: (UCRD  ©
{33834: CLR  PERREL
B e
M 1§
REC  PERRE.
§:  RIE PG
{LINITS IS CALLED TO ASK THE_.SER FCR_BOT
SSHE WIGH AND LOW UNISUS ACORESS LI.ITS F
' THE IMPENDING TEST. THE TWO LINITS ARE L

:LOLIM (THEY ARE ALSO PUT IN LOSRV RND
:LATER USE BY THE ROUTINE DCNE). R VAL
:IS MADE TO MAKE SURE THE INCICATED SPAN

:BLOCk NUMBER FORM AT LOCRTIONS HILIM A
I

:15 A VALID TEST SPAN.

LIMITS:
ISR RS, SPRINT 132 T0 PRINT ROLTIN
JWORD  HIMESS
ISR PC. INUM ;ASSEMELE THIS NUMBER.
ISR PC. THRR
ISR PC . THRR
M3V RI.HILIM _
ISR RS, §PRINT :G0 T2 PRINT ROUTIMNE
.MORC  LOMESS =
joR PC, INUM :ASSEMBLE THIS NJMBER
I5R PC. THRR
JSR PC, THRR
MOV R3,LOLIM
CMP HILIM LOLIM :IF LOLIM IS GRERTER
oLE LIMERR :THAN HILIM THEN G275

:LIMERR, ERRJR

28: MOV HILIM.HISAY :STORE YHE LIMITS IN
MOV LOLIM,LOSAY :SAVE REGISTERS.
RTS PC :RETURN

LIMERR:

JSR RS, SPRINT ;3C_TO PRINT ROUTINE
_WORD  ERRMESS ‘LWRITE AN ERROR MESSA3E
BR LIMITS 1AND TRY R3AIN.

BILIM: .WORD O

LOLIM: .WORD O .

- THESE ARE INTERMEDIATE STORGE REGISTERS:
JCSAV: .WORC O

RISAV: .WORC O
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(DU UHD
iNe= ¢

(NIRRT
NOUO NN
(0w
(W §

3333

)
(DUJ(D(II(D&(U

L O DD PO
h2oilsd

[NV INTE]

[ ]
w
0D
o

3897

9
3309

OO POV D DOD D
e e e I T ey S
OO0~ I NPULL (DI

[ENTOSTPNTON [N PN TN T QNI PNTEN )

g14042
018044
93*04‘

0I4282

514052
014056
814052
014364
014566

fesgand
o o
Y]
n

OO0 0D 0O
papeoranr ey oot

005C46

05716

CI7E3

Clz71E
204767
005726
003755
004787

022716
J012¢80
012716

CO14iS

177562
177500
gcoLr?

000144

600015

00C0i2
Cod1z2e

JO7

127 732 IC-3EP-TH 11:59 PRGE 82

7 T L T
:AUPBER FRON. THE Y77 RO TRURCATE 1 Tk ©

:12-817S
R CRLL IS _MADE THUS:
JMP PC, INUM

WORD O
TH NUMSER IS ASSEMBLED AND THE RESULTINS 1z-BIT
TRUNCRTED NUMBER IS LEFT IN RES. WHEN AND
-RTS RETURN IS MADE
:NOTE THRT THE_NUMBER SHOULD BE SPECIFIED
+IN OCTAL DIGITS. AN CHARACTERS WHICH 0J NOT
tMEET THIS SPECIFICATION IN THE INPUT STRING
HILL <AUSE AN ERROR WHICH NILL BE SIGNRLED gy
? ON THE TTY FCLLOWED BY R RETRY

tNLr: CLR -(3P} :PUT A ZEROD MASKER :
LR R2 :SET UP THE 'E"FOPRRx
CLR R3 :STORAGE AND COLNTER
MOV -7 RS :REGISTERS.
TST asrxa

157 '=5)+
i3: TSTEB  9¥TKS A1 FOR A CHARASTER
8phL 1§
MOV 28TK8, = (5F. :aET IT ONTO TeE
81¢ s1776b0, (e :STAZK
CMp 8177, (5P 15 IT RUBGLT”
aNE c3 + I8 NOT GOTG 8
Ehi 5P+ :IF IT WAS A RLBCL™
13 {5F; :FIRST SEE IF THEE
:15 A PREVIOUS
: CHARACTER ON THE S7A
BES 13 +IF THERE WAS NC PRE\
:CHARACTER TAKE N9
RLBOUT ncrxon aND
:30 WAIT AT 18 FOR
STHE NEXT CHARACTER
MOV (P :IF THERE WAS

JSR PL YPIT ‘R PREVICUS CHARAC™

égr ‘§ e :PRINT A SLASH
3: IR BT TYEIT :IF_THE LAST INFL~
.LHﬂRhCTER WRS NoOT
:RUBQUT ECHO IT
cHMP 815, SP; :15 IT CR. .
BNE 1§ N aaan:u T0 13 TIR
INEXT SHARACTER.
MOV 812, (5P, :YES, PRINT A .F
JSR pC, tiPIT
18T (5B)+
33 787 (5P, :START TO RSSEMBLE
BEG 43

:THE NUMBER. IF THE
'STACK 1S AT THE

-V




3387

[SVIENTINT O
LD

LD
¢ <DL

OO0
Pod e o Pt b s pa po pm
[ o 3 o N o I o
e bo pe fa papma ) o p—s
LWL LI f—
O Lo LOoOo

C1414Y
014146

e S S e e S e
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n
Q
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OLOOOO0O00 COHOOOoO0000Y

Cl4254
O142E2

20141S
04767

2108402

200rsl

O047E?
09572¢
Qeozc?

Q04557
015135
00s7e

sSan VEMORY ENE

. -

n
-

(9]
)

40
accez2

[}

N

1E4562

177564
0gocaz

COC+EH
172.30

QCTSEF

v ot

JTTERG

KO7
]

11:88

LV Tt SR I T Bt B ena_= -
moY.. 27 Tag Lo-3EP-7

MJ\ .SP1+ R4
A0D 2-70, RY
BGE INERR

ADC %10, RY
3L7 INERR
INC R

S
BeQ INERR
JSR FC,THRR

MOY R4, R2
BR 23

43: INC RS
BEQ 5§
ISR P2, THRY
BR 4§

5§: JSR PC, INER
15T (SBle

RTS PC
:ERROR HRANDLER FOR THE INUM RCJT
:RETURNS TO THE CALLING ROUTINE,
i:gquHE PARAMETER RGRIN.

R RE, SPRINT
LWORD  INRMES
13: 15T (SP)+
BNE 18 _
NP INCM  :THE RGu
oNER: CLo
ROR RS
ROR R3
RTS PC
THRR:  JSR PC, ONER
ISR ¢.ONER
ISR eC . ONER
QT PC
TYEIT: TSTB  28TPS
BPL TYPIT
MOVB EéSP).aaTPB

RIS P
:MOSPAR IS CALLED TO CHECK QUT T
:PARITY DURING THE SPANCH GOBBLE
:MOS PARITY REGISTERS EXIST AND
:ARE ENABLED AND THE INTERRUPT V
;WHICH WILL NOTIFY THE USER CF T

BAREGS=172100
MCSPAR: TSR PC,MPVECT
MCV $FRREGE . RC

Phat 83

:2ERD MARRET WE ARE
:00NE, 59 50T0 48
:CHECK T5 SEE IF

: 2 CHARACTER 15 A
:vALID OCTAL DIGIT.
:1F NOT GOTO INERR.

:ARE THERE TO MANY LIGIT=,
:MORE _THAN 6.

:ROTATE THE DOUBLE
sLENGTH “WORD” MADE JF
+OF THE DIGITS PROCESSEC
'THUS FAR

:MAKE THIS NEW DIGIT
:PART OF THE NUMBER.
;LOOP TQ GET THE REST OF
; THE NUMBER

:MAKE SURE THE NUMBER
1HAS BEEN RIGHT JUSTIFIEC
; PROPERL".

{RAND RETURN CONTROL.

INE.
LIMITS, TC ASk

:32 TO PRINT ROUTINE
:CLEAR JUNK CFF THE

STACK

HINE LINITS, )
:J0UTINE WHICH ROTATES
:TEMP2 AND TEMP3 CNE

:BIT TC THE RIGHT

; TREATING THEM RS A 22-2I7
: JPERAND.

:ROUTINE WHICH CALL

:ONER 2 TIMES.

:TYPIT_TAKES THE
iMORD 2 BYTES UP IN

;THE_STACK AND "PRINTSH

;1T ON THE TTY ) i

HE POSIBILITY OF TURNING OM ™IS
TEST. FIRST MOSPAR SEES wHAT

THEN IFOME ARE FQUND THEY

ECTOR IS SET TQ TRAP TG PASERR A ©

HE ERRCR AND ITS LOCATION.

:SET THE PARITY ERRCR TRAP \ECTIN.
:3ET RERDY T) LCOh AT “WE FOSSIELE
:FRRITY RESISTERS PRESENT.

- weyw-

«
1

Ve e e
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<3
P

0143<0

cl4352
014354
Q14350
014362
D14364

014370
014372
014376
014400
014405
Ol4414
0144i6

014422

Niadz0

BRANCH
312701

ZIET10

-

005767
100403
D04SE?
015000

010046
004767
004567
015229
005367
C127190
00040!

022b2E
362700

002751
005767

100403
004567
015027
012737
012737
£C0207
20Ceac

-5 2-124n MEMORY EMERCISEF

LO7

3o i1 2T T2 L2-GEF-TE l1:E3 FRGE 9T

SJBSLE MO MEMORY TEST

177Th2
314363

it

LA K]

oglice
1€4436

1e5414
164422

000QsSe
05C03!
000022
000026
164352

001115
800002

C3CCC+

CCooiH
308335

MOV #-16,R1
MV M2, d84

R AR

. THE REAL REGISTERS ARE LOCATED USING A _TIL.E OUT PLAN WHERE BY -2

:POSSIBI%ITiEE RR; REFERENCED AND IF A T HE OgT OCCURS THE. BARE NINE/IZTENT

:0k_IF NO TIME CUT OCCLRS THEN THE REGISTER IS REAL. WHE!N R REAL

‘RESISTER IS FOUND IT IS WRITTEN INTO AND READ TO DEVERMINE

:WHAT KIND OF PARITY REGISTER IT IS, CORE OR MOS. IF IT IS5 MCS THEMN T=E

:REGISTER IS SET TO ENRBLE PRRITY.

MP1: TST (RC) 1F THIS INSTRUCTICN TIMES CUT THEN
:THERE IS NO PARITY REGISTERP AT TwE
; ACORESS _IN RO

éa} TgFL 'GEE 1F THE TRBLE HERDING “AS BEEM -.TPL".
JSR RS, §PRIN 135 TC PRINT ROUTINE
_HORD  MPMES
is: MOV RO,=(3P ;OUTPUT AN ENTRY INTZ THAT TRELE.
ISR PC,0ZR
I5R RS SPRINT :G0 TJ PRINT ROUTINE
_WORD  SCALF
DEC MPFL
MOV 8!, (RO
BR MP2S
!IF A TIME OCCURS COME HERE. CR IF ThE RESISTER WRS HOT MCS PARITY.
MP2:  CHP (SP)+, (5F)+
¥pa5:  ADD %2R0
INC RI
LT MF1 :BRANCH IF NOT DCNE.
151 MPFL ‘SEE 1F RANY MOS PARITY REGISTERS HA/E
:BEEN FOUND.
BM] MP3 S1F NOT DON'T QuT PUT ThE NO PARITY MESZAEE.
JSR RS, SPRINT :GC TG PRINT RCUTINE
_WORC  NOFPAR
MP2: MOV SERRTRP, Ju4
MV %2, 386
RTS PC
MPFL: .WORD O
'IF A PARITY ERROR IS DETECTED THEN A TRAP IS MADE THROUSH LOCATION :

1114 TO THIS ROUTINE, HERE THE USER IS TOLD OF THE PARITY ERROR AND THE
:LOCATION PLUS 2 OF THE INSTRUCTION WHICH CAUSED THE ERROR TQ COME Oui.
'THEN A SCAN 1S MADE THROUGH MEMORY. IF THE ERROR DOESN'T COME UP DURING
:THE SCAN THEN THE USER IS TOLD THAT THE ERROR WAS NOT FCUND ON_THE SCAN.
!1F THE ERROR IS DETECTED ON THE SCAN THEN THE USER IS TOLD WHRT LOCRTION.
:CRUSED THE ERROR AND WHETHER OR NOT MEMORY MANRGEMENT WRS ON DURING THE
:SCAN. IF IT WAS THEN THE PAR INVOLVED IN RELOCATING THE BRD LOCRTION'S
:ADDRESS IS ALSO GIVEN TO THE USER 50 HE CAN TRKE THE GIVEN

' ADDRESS AND RELOCATE IT USING THE PAR GIVEN TO FIND THE REA. MEMORY
: ACORESS CAUSING THE PARITY ERROR. WHEN THIS HAS BEEA DONE_THE TEST «HIlH
‘WAS IN PROGRESS WHEN THE ERROR WRS ENCOUNTERED IS RESTARTED, -SIhG

' THE PARAMETTRS WHICH THE USER LAST INPUT TO THE PROGRAM.

PRRER2:
JSR RS, 3PRINT .33 T3 CRINT ROLTINE




“es” DIIM3-

Fil

JZ3MBS.
4048
4049
<059
405!

014424
215426
014432
014434
914940
O14444

014446
014452
J14454
014460
014454
014470
014474
014476
014502
014508
014512

014514
014514
CI4E16

014520
Gl4ysay
014526
014532
Q14536
Qliysye
014546
014550
C145S4
g14s56
014560

014564
Q14572
CI4s74
014600
014604
014610
0iyel4
214620
0l4yea4
014626
C14632
014524

PREDYCE TN

SRQN’H
Q06L7

004567
c1sg2C

012700

062793
010316
062703
010367
0g47e7
004se?7
015045
004567
001505
210116
0a4767

033727

0C47e7

164326
165306
164314
00cos2
177772
000114
000116
00017E
177772
000204
0Coeaos

164212
164204

165162
177572

177420
177414
177410
177404
177761
17234C

1e4126

18810

ma

MEMORY ENERCISEF
S088LE M2S MEMORY TEST

000001

MACY L

EonNT:
1%

MO?7

11:59 Prw

12-5EP-TB

nnnsnn
°EQHES
PC,02R

RS’ SPRINT
$CRLF

#PARR3-.,RC
PC RO

RO ﬁOPRR“Eu
J4PARVEC+?
$PARRY- . , RO
PC,RO

8-b ARO
RD DERRVEC
Estnpvsf+c

RINT

JR3Y+,RY
13

TELL THE ussp unér IN8¥RU’ CAUSES

Gt 91

L THE h?‘ﬂ A PARITY ERROR ZCCURFED.
TWE EPRLR,
:G0 TO PRINT ROUTINE

:SET_THE TIME AND TRAP /ECTIRS S5
:THAT THE SCHN CAN BE HHDE

;PERFORM THE SCAN. EITHER THIS INSTRUCTION.
sWILL TIME OUT CR THE PARITY ERRCR WILL
:ONCE AGAIN OCCUR SO THAT CONTROL WILL

:BE TRANSFERRED CUT CF THIS LOGP ONE KAY
;OR ANOTHER.

IF THE PARITY ERRCR IS AGRIN ENCOUNTERRED THEN THIS PROGRAM WILL
QELIEVE CONTROL THROUGH A TRAF THROUGH VECTOR 114. HEPE THE USER

IS GIVEN THE ADDRESS OF THE LOCATION WHICH CRUSED THE PRRITY ERROR
DURIN' THE SCAN. THE USER IS ALSO TOLD WHETHER OR NOT MEMORY MANRGEMENT

:IS _ENABLED OR NOT.

IF IT IS ENRBLED THEN THE PAR INVOLVED WITH

. THE ADDRESS RELO’RTI%N IS R.SO GIVEN TO THE USER.

PARR3:

1%:

ADD -2.R
MOV na,tsp)
ADD 82 R3
MOV R3.SAYPER
JSR PC.G2R
I3R RS §PRIN?
LWORD  LOLBAD
ISR ns $PRINT
_WORD  RELDAT
MOV RI, (SP)
ISR PC.02R
aIT JUSRO, 1
BEQ 28
ISR PC.THRR
ISR PC. THRR
ISR PC. THRR
ISR PC’ THRR
BIC 177761 ,R3
ADD 8K IPARD . R3
MOV (R3), (SP)
JSR RS, SPRINT
WORD  KPARM
ISR PC,02R

;vaE

:R3 CONTRINS THE RDDRESS PLJS 2
:JF THE LOCRTION CRUSING THE ERPIR.

7HE USER THIS RDDRESS.

GC TO_PRINT ROUTINE
:TELL THE USER THIS IS THE ADCRESS AND
:30 TO PRINT ROUTIRE

:GIVE HIM THE 3RD CRTA.

-SEE IF MEMORY MANAGEMENT WAS LSED
RING YHE SCAN THROUSH MEMORY.
IT KAS THEN ESTABLISH WHICH KIPAR
INVOLVED WITH THE RELOCATION OF
S BAD ADDRESS.

;DU
(IF
1S
THI

;GO0 TU PRINT ROUTINE




TEST TIN3-5 J-124n MEMORY EMERCISER MACY1l 27.732) 1C-SEP-T6 11:59 PARGE 22

D23MBG.P1I BRANCH 37BSLE MOS MEMORY TEST
3{gg 014640 300403 BR RETPR GO RESTART THE TEST WHICH WAS IN PROGRESS.
4106 014642 _ cs:

4107 DIY6Y2 00YSe7 164112 J<R RS, SPRINT :GO T3 PRINT ROUTINE
4108 D14€46 0150’1 JWORD  NOKTI11 :THE SCAN SO TELL
4109 014650 164504 RETFR: JSR RS, SPRINT
4110 014654 oxsﬁsg LWORD  $CRLF
4111 014686 O01£733 000002 MOV SAVPER.R3
4112 0l4eb2 200714 BR CONT
4113 : THE_ADDRESS GIVEN FOR THE ERWOR. THEN
4118 ‘RESTART THE TEST WHICH WAS IN PROGRESS
4118 :WHEN THE ERROR OCCURRED.
3;{; 014654 000000 SAVPER: .WORD O
4118 014666 PARRY:
4119 014666 004567 16H0B6 ISR RS, SPRIN” :GO TO PRINT ROUTINE
4120 0f467c OI14TED JWORD  NOTIND :TELL THE USER THAT IS THE CASE AND
4121 ‘RESTART THE SCAN WHICH WAS IN PRCGRESS
4132 . |JHEN THE ERROR WAS ORIGINALLY
3%53 - ENCOUNTERRED.
4195 Q14674 012706 000590 MOV #5020, SP :RESTART THE TEST WHICH WAS INFROGRESS
4126 014700 0000QS RESET WHEN THE ORIGINAL PARJTY ERRCR WAS FIRST
4127 314702 004727 00C!24 ISR PC thHERE :ENCOUNTERRED. SEE IF RELOCATION INTO THE
:{gg 014706 012707 014712 MOV s1d.P :FISRT 4K BANK IS NECESSARY.
4130 014712 004767 177336 is: JSR PC, MOSPAR GO RESET THE PPRITY REGISTERS BEFOOE
4131 Gl4716 005767 164030 157 MMAVA :STARTING EITHER A MEMCRY MANGGED
4132 0i4722 001402 BEQ 2§ :OR NON MEMORY MANAGED TEST.
4133 0l4724 000167 176112 A INP REPET2
:{gg 0{4730 000167 175654 z3: IMp SPOT2
<138 :
4137 :
4138 :
4139 :
4140 'ROUTINE USED TO SET THE TRAP VECTOR 1l4.
4i4] QI4734 012700 177464 MPVECT: MOV Pm@”m
4142 014740 060700 ADD
4143 0l4742 062700 177772 ADD s é RD
4i44 014746 010037 000114 MOV RO, 28114
4145 014752 005037 000!16 CLR aslle
Hﬁ 01478¢ 000207 RTS P
4
4148 ' MESSAGES USED FOR THESE PARITY ROUTINES.
4149 014760 041523 047101 041440 NCTIND: .ASCIZ *SCAN COMPLETE'<15><12>
4150 014766 046517 046120 052105
4181 014774 006505 0000I2
4152 015000 00SO15 040520 044522 MPMES: .ASCII <15°¢<12>*PARITY ENABLED®
4w:53 015006 054524 042440 040516

1
l
i
18014 Q4el02 042105

%SQEO 00s015 000 $CRLF: .AS
l

!

!

o
a /e

12>
S023 120 036503 000 PERMES: .ARS
€027 01S 047012 020117 NOMPAR: .AS 12> "N PARITY <15 <12>
5034 (040520 044822 0S4E24

042 00=Qls aa0

{15
‘FC="
€153 ¢
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