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ABSTRACT 

THIS PROGRAM IS TO BE USED TO TEST MOS SEMICONDUCTOR 
MEMORY ONLY AFTER ALL OTHER MEMORY DIAGNOSTICS HAVE 
BEEN RUN. THIS ONLY CHECKS REFRESH CYCLE 
PROBLEMS OF MOS MEMORY ON PDP-11/45. 

REQUIREMENTS 

EQUIPMENT 

PDP-11/45 STANDARD COMPUTER WITH MOS SEMICONDUCTOR 
MEMORY. 

STORAGE 

THE ROUTINE USES MEMORY O TO i1S10 

LOADING PROCEDURE 

PROCEDURE FOR NORMAL ABSOLUTE TAPES SHOULD BE FOLLOWED. 

RELOCATION PROCEDURE 

T A 
On PROCEDURE. 

TO t CATE THAT RELOCATION IS 
¥ iY wane THE PROGRAM IS TO START 

BE core i ALL "BY THIS RELOCATION FACTOR 

FOR IF SWITCH 12 WAS SET BEFORE LOADING THEN 
d ie OCATION FACTOR AND 40204 IS ie 

STARTING PROCEDURE 

CONTROL SWITCH SETTINGS 

BASIC SWITCH REGISTER SETTINGS ARE: 

SWITCH USE 

15 HALT ia G+ DISABLE PARITY CHECKING 
1 E PARITY — 

13 t MIBIT ERROR TYPEOUT 



ee ee eee enemies er eee me 

| DO1 
TEST BOs MEMORY MACY11 27:732) 22-SEP-76 14:48 PAGE 3 
DCMSBS.P11 

le - SET PROGRAM TO CATCH BOTH BIT 

REP Brocka As INDICATED BY SHITCH 11 
SET PROGRAM TO CATCH BIT DROPS 
eal PROGRAM TO CATCH BIT PICKUPS 

INT END PASS 
BELL _ON ERROR 

ogee 
NG DATA READER 

FROM OUTSIDE OF THE CHIP 
THE CHIP 
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a STARTING ADDRESSES 

200 = Bro 10 a ee F ALL OF MEMORY IS TO BE TESTED 

= STi SS IF LIMITS ARE TO BE CHOSEN 
310 = sientiNG ones? WITH LAST SPECIFIED LIMITS 

4.3 PROGRAM AND/OR OPERATOR ACTION 

4.3.1 OPERATOR ACTION 

ARE TWO S OF OPERATION FOR THIS PROGRAM 
A) LIMITS 
B) LIMITS CHOSEN 
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R) NO LIMITS CHOSEN 

aes 7 A SPI 
I ag” OCTAL 

sae FOR TING REFER SECTION 4.1 

PRO ae 2 MUST 
ON NO 

Hoe THEN ALL OF 
Deo THT LAST 

oe 
eo T ‘shang IF 

RATION 4K AND _AN OPERATOR 
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& TET RO ’PERFORRED THEN RESTART ADDRESS 1S NOT 200 BUT 
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40200. 

B) LIMITS CHOSEN 

IN THIS Or et OF OPERATION RELOCATION oN BE USED. TO 

BEARING TING ADDRESS I ADDRESS. 18 S04 OR “Fer ogarion FACTOR PLUS 204. 
Ly 3 pe ee PRINTED in 

TING Ke NUMBER AND 
CoRR iace RETURN. REFER TO SECTION 4.3.1 BEFORE CHOOSING” 
OR SHORTER TYPE OUTS ON SUBSEQUENT STARTS THIS 1S THE SECTION 
REFERED TO 

TYPE bi BANK WHERE YOU WISH TO mn ere 

TYPE 

0 (OK) 
] (4K) 
2 (8K) 
3 (12K) 
a (16K) 
5 od 

: ea 
10 ( ) 
ll ( ) 
12 ( ) 

rE care 
i ise 
] eek) 

TYPE ONLY NUMBERS SHOWN °!! 

TYPE START 
AT 
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oT lilt alah "WHET "0 % 
TO BE TESTED AND 

TER. 

RE FER : 
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197 
1 

4.3.2 

5.0 

5.1 

6.0 

6.1 

HAS BEEN HIT THEN RESTARTING IS NECESSARY. IF NO CORRECTION 
IS_MADE THEN THE ror MAY DESTROY ITSELF OR IT MAY TIME 
OUT ON A NON EXISTANT: MEMORY. 

IN ORDER TO TEST THE FIRST 4K OF MEMORY WITH 204 
STARTING THAT IS BY CHOOSING LIMITS RELOCATE THE 
PROGRAM BY LOADING IT INTO A HIGHER AREA OF MEMORY SAY AT 4OO0C 
pa TEST THE FIRST FOUR K BY MAKING THE STARTING BANK “0” 

PROGRAM ACTION 

THE PROGRAM WILL FIRST FILL A 4K BLOCK WITH WHAT EVER 
S IN "PEKGRE me: eNOTIER LocaTl in cath ye ay Satton ONE LOCATION 

NG 

= c ® m 
a
 a
e
 $s S 

SS 
4K WILL BE STAR 

OPERATING PROCEDURE 

OPERATIONAL SWITCH SETTINGS 

ERROR PRINTOUT 

THERE ARE THREE TYPES OF ERROR PRINTOUTS 

Engtnuction GomnGED 
EXAMPLE 

BACK GROUND CHANGED . 

ee RODRESS Bara. Bara. Cc ROW — 
103166 006500 177777 177577 oe 23 
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THE COL=COLIMN 

F_ INF T thede tho (COL, 

6.2 ERROR RECOVERY 

AND CONTINUE 

7.0 RESTRICTIONS 
RELOCATION 
IF PARITY CHECK 
IS NOT 

8.0 MSCELLANEOUS 

8.1 EXECUTION TIME 

‘ APPOXIMATELY 10 

° 

- 

i
 

ww
 

HITTING CONT ae. WILL RECOVER. 

GO1 

AND ROW PRINTOUTS ARE FOR ENGINEERING 
USE WHICH TELLS WHAT BIT WITHIN A CHIP IS FAULTY. 

W Mi A CHIP IS NOT NECESSARY DISREGARD 

IN GENERAL, TEST FAILURES WILL PRINTOUT AN ERROR BESSAGE 
HALT ON ERROR” SWITCH IS SE 

IF THE PROGRAM HANGS 
1S LIKELY TO BE 

=
,
,
 

wn
 : = =] oO
 

x
 

T BE DONE INTO 160000 
ne Is THEN ON AN ERROR IT 
WHICH WILL SHOW UP: THE PARITY ERROR 

D THAT PARITY IS ENABLED ONLY WHEN 
ERRORS. 

MIN PER 4K TESTED. (BOTH PICKUPS & DROPS.) 

cOPYRTG 1 Dyer EQUIPMENT CORP., MAYNARD, MASS. 01754 
; BY JIM SUB MALLICK 
"EHH HEHEHE HHH HHEHEEIEIHEIGIIH HEISE HEE EE HE Ede 

; OPERATIONAL SWITCH SETTINGS 

USE 

HALT ON 
0 - OI TY CHECKING 

T 
I 

pity a De PEOUTS. 

CH BOTH BIT 
AND P 

SET PROGRAM AS INDICATED BY SWITCH 11 
TO dnrcH air DROPS 
TO CATCH BIT PICKUPS 

INT END PASS 
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O=TEST 
1=TEST 
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BASIC DEFINITIONS 

“euuly TOT’ SCOPE 
77776 

PPouIV be PSW 
SWR= «177570 
BHePLAY=SuR 

-REGISTER DEFINITION 
RO= “0 
Rl= “1 

a i %3 
RY4= %4 
RS= 4S 
Rb= % 
R7= “7 

mm
 

ee
 

<<
 

Re
 

TCH DEFINITION 

ee
ri
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ve
rs
 

PO
RT
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i
;
 

4 
2 
1 

er 
-EQUIV »oW7 
-EQUIV » SHG 

cut Be . , fet Bae 
SkOe, SWe 

NT FIRST ERROR PER PRECHARGE 
NT OL, Cerirs PER Peace 

AND Waite PR OUTSIDE OF THE CHIP 
INSTRUCTIONS IN THE C 

LOCK ON PRESENT MOD 
LOCK ON PRESENT PRECHARGE 

GHEE BH EHHEEHE EEE EHEHHEHHHGHIEHIHHETA SHETEEHEEEE 

;BASIC DEFINITION OF ERROR CALL 
BASIC DEFINITION sont SCOPE CALL 
PROCESSOR STATUS WORD 

;SWITCH REGISTER 

| 
—
 

| 
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-EQUIV SWO1,SW1 
-EQUIV SWOO,SWO 

;MISCELLANEOUS BIT ASSIGNMENT 
BITIS= 1 

ITl = 
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-=100 
FIRST: .WORD 0 

;KT11-D STATUS REGISTER ADDRESSES 

SRO: 177572 

ms ier 
: 17e ie 

;KERNAL PAGE DESCRIPTOR REGISTERS 

‘ 1 K le 
K 4 
K ] 16 

KERNAL PAGE ADDRESS REGISTERS 

¥ PARO: 1 
KIPARI: 
K H 
K sf 
K : 
K s 1 
K ee 
K 234 

;KT11 VECTOR ADDRESS 

SEGVEC: 250,252 
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ieee BEGNI1 

Beset0 BBOLE? BeSeze ine = BECING 

0096 
AN 

4 
6 

NeAG: 0 
FRSTAD: O 

KO1 

; MEMORY 
: JUMP 10" 
: JUMP TO 

;JUMP TO START TO TEST ALL OF 
CpOO ING bart WITHOUT 

TART CHOOSE LIMITS 
START USING LAST SPECIFIED LIMITS 
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000300 .=300 

RESTOR: MOV TO1,R1 
MOV FROM, Re 
MOV LENGTH, R3 

1S: MOV (R14, {Re)+ 

4 IMP a#e04 
47 
4 
4 

PC,RY 
#LAST+2-. ,RY 
LODER, Re 

MOV #17774-LAST/2,R1 
1S: MOV (R4)+,-(R2) 

SOB R1,1$ 
JSR PC, TYPE 
FIN 
HALT 
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901100 I  —— 

EBHEHEBEHHEE HEHEHE HEHEHE EEE ERR RR ER 

sROUTINE TO TYPE ASCII MESSAGE. MESSAGE MUST TERMINATE WITH A O BYTE. 

; THE ROUTINE WILL_INSERT A NUMBER OF NULL CHARACTERS AFTER A LINE FEED. 
‘NOTE: SNULL CONTAINS THE CHARACTER TO BE USED AS THE FILLER CHARACTER. 
‘NOTE2: SFILLS CONTAINS THE NUMBER OF FILLER CHARACTERS REQUIRED. 

; CALL: 
: JSR PC, STYPE sCALL_TYPE ROUTINE 
; MESADDR “FIRST ADRESS OF MESSAGE 

1 SIPS: 177564 TTY PR NTER STA S, 
1 STPB: 177566 :TTY PR NTER BUrEER REE: ROORESS 

SNULL: .BYTE O ‘CONTAINS NULL CHARACTER F 
SFILLS: .BYTE 2 CONTAINS # Paid FILLER ER REETERSS REQUIRED 
STPFLG: .BYTE 0 :"TERMINAL AVAILABLE” FLAG (O=YES) 

‘BYTE 0 * RESERVED 

177772 STYPE: TSTB $TPFLG ;1S THERE A TERMINAL? 
BEQ 6$ BR IF YES 
HALT “HALT HERE IF NO TERMINAL 
BR 7$ LEAVE 

ne 6S: tad ker oe 

_ 1S: HOVE aBy +,*+(SP) SET PRESS oF 3 i Teed ONTO STACK 
BNE 2g BR IF IT ISN'T THE TERM 

& (SP)+ :IF TERMINATOR POP IT ae Neen STACK 
MOV (SP)+.RO RESTORE RO 

ooooce 7 #2, (SP) ADJUST RETURN PC 
RTS PC 3 RE 

00026 2$ ISR PC.S$ GO TYPE THIS CHORACTE 
00012 : chp ale, (SP)+ ‘CHECK IF THE CHAR Teeep WAS A LINE FEED 

1 :GO GET NEXT “IF NOT LINE FEED 
177720 MOV SNULL, -(SP) GET # OF FILLER CHARS. NEEDED 

AND THE NULL 
000001 4§; DECB sa) DOES A NULL NEED TO BE TYPED? 

BLT 3s BR iF NO--GO POP THE NULL OFF OF STACK 
ooo0002 ,5S A NULL 

BR 4§ * LOOP 
177674 cS: TSTB gSTPS WAIT UNTIL PRINTER IS READY 

oo00t2 177666 nove (SP) ,aSTPB LOAD CHAR TO BE TYPED INTO DATA REG. 

-BLKB 62 ‘RESERVE SOME MORE CORE FOR OVERLAY CAPIBILITIES 

Nee lalallala dalalalalalelalalalalalala 

;ROUTINE TO SIZE MEMORY 
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P 

; CALL: 
; i5R PC, SSIZE 

Si STAD WILL CONTAIN THE LAST VIRTUAL ADDRESS OF THE LAST BANK 

ets Bb RE HORY REREGERENT KEY" * dialed 
= 0 DON’T USE MEMORY 

BITIS = 0 DON’T HAVE MEMORY NANRCCRENT OPTION 

SSIZE: MOV RS,-(SP) sSAVE RS ON THE STACK 
MOV R4,-(SP) 
MOV R3,-(5P) 
MOV R1,-(SP) ;SAVE R1 ON THE STACK 
MOV RO, -(5P) SAVE RO ON THE STACK 
MOV SP. RS ; SAVE THE STACK POINTER 
MOV $3776,R1 
TSTB s ( PC) + USE MEMORY MANAGEMENT? 

SKTL1: i 
SCORE :BR IF NO 

SSEG: MOV -(SP) 

wSCORE RRVEC SET FOR TIMEO 
ey . rae oR You Where? 
BIS #B1T15, SKT11 tVES--SET KT11 KEY 
MOV #77406. R3 
MOV R3, @KIPDRO 

my ace 
MOV Raat 
MOV R3, aKIPDRY 

my aie 
MOV 62 Oe PDR? 

- CLR 3KIPARO 
MOV , aKIPARI 

Woy + OT PARS ov. OOO-OKTPARY 
HOV ST OK TPARE 
MOV % Con! SKI PAR? 

MOV PC,R3 
CLC 
ROL R3 
ROL R3 
ROL R3 
ROL R3 
BIC #177770,R3 
CMP #6, R3 3 a 



BOe 
MEMORY MACY!1 27(732) 22-SEP-76 14:48 PAGE 14 

KIPAREG, R4 
3s i is ¢ 3 Be 

D5] 18 WENORY MANAGEMENT THERE 

as 1S iD T a 
et . “RESTORE Rl 
tz 

1 2s: MOV KIPARS, RY 
1 000079 MOV #123776, 1$+2 
i MOV a1 R3 
1 MOV RS, SEGOte 
i MOV R3, SEGO+IO 
1 MOV R3,5EG10+2 
1 MOV Ra, 56610410 
1 003346 MOV #1 , SEGO+I16 
i 003372 MOV #137776, SEG1O+16 

7 001060 3s MOV R4, PAGE 
bE 14 CLR (Ra) 

5: 
£ 

2: 

2a 176264 mov ;TURN ON MEMORY MANAGEMENT 
x : ADD 
bes MOV -SET FOR TIME OUT 

3) ~~ # ieee oN RORrER en 
5 ae CMP i ast ONE? 
xe BGT *NO--TRY IT 
= SKTOUT: nov GET LAST BANK+1 

= SCORE: HOV 
(SP) 

x, MOV )+,@8ERAVEC ;SET FOR TIMEOUT 

iy 1S: Ed The BY 1K 

i hab TIME OUT 
aH cre SLAST 

3NO-- AGAIN 

BM SCOROUT: 
My SSIZEX: SUB 

nov 
m MOV Ped 

MOV 
MOV 
MOV 
MOV rie

 

sRESTORE RS 
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1 RIS PC 
1 $LSTAD: .WORD 9 
i SLSTBK: .WORD 0 
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;ROUTINE [0 GET TYPED ASCII DATA AND CONVERT TO OCTAL. 
‘LEAVES THE CCTAL DATA IN THE ADDRESS FOLLOWING THE CALL. 
:CALL: RECD (A TRAP TYPE INST. 
: .WORD 0 CONTAINS fe TURNED DATA 
: CONTINUE : RETURNS HE 

TKS: 177560 
TKB: 177562 

-RECD: NOP 
CLR -(SP) 

1S: 1378 aqks ;WAIT FOR USER RESPONSE 

MOVB  aTKB, -(SP) ;GET ASCII CHARACTER 
BIC #177600, (SP) 
CMPB 0 s«8177, (SP) CHECK IF RUBOUT 
BNE {BRANCH IF NOT RUBOUT 

000142 MOV s’\, 4S 
iar PC,’ TYPE ECHO BACK SLASH 

6S: TST (SP)+ :POP_LAST TYPED CHAR OFF THE STACK 
ROR (SP) ‘SHIFT LAST TYPD CHARACTER 

nes 
ae 1S ;AND WAIT FOR NEXT CHAR. 

2s: CMPB 0 s«#15, (SP) CHECK IF CARRIAGE RETURN 
BNE *BRANCH IF NOT A CARRIAGE RETURN 
JSR PC, TYPE 

eft (SP)+ POP CARRIAGE RETURN OFF THE STACK 
fap ei PUT DATA IN ADDREESS FOLLOWING CALL 

R 
38: MOVB (SP), 4S 

ig PC, TYPE GO TO PRINT ROUTINE 
‘ECHO CHARACTE 

renna a eS 
BEQ ag’ . 

PC, TYPE 
SCRLF 

PC, TYPE 

6S 
cs: IC 8177770, (SP) i SAVE. ONLY 3 MSBS 

ASL 2(SP) *SHIFT LAST CHARACTER OVER 
ast (SP) : THREE PLACES 

BIS (SP)+, (SP) j INSET OCTAL CHAR 
BR is iG OR NEXT CHAR. 

4S: -WORD O “Ci SO NTAINS CH CHARACTER TO BE TYPED 
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ee 
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;ROUTINE (0 SET PARITY ENABLE ON 
PARCSR= 172100 ;ADDRESS 

wa
ne

s 
S8
e8
ee
 #PARSRV, J#PARVEC 

#340, gaPORVEC+e 

a#RTI Ser eAUrese , 
#PARCSR, RO 
#1,Re 

#1, (RO)+ 
Re 
1$ 
O#sERRVEC+2 
PC 

MA/ME 
OF FI 

PARITY MEMORIES 
RST POSSIBLE PARITY REG. 

ag z is 4 a 5 
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“PARITY ERROR SERVICE ROUTINE 
PARSRV: JSR PC, TYPE ; TYPE PARITY ERROR SO PARITY 

PARERR ERROR TeST STARTED 
MOV PC -(SP) ; MAKE 2$ POSITION INDEPENDENT 
ADD #o$-., (SP) 
MOV (SP)+; SBPARVEC SET PARITY ERROR T 
MOV PC -(SP) ;MAKE 4S POSITION INDEPENDENT 
ADD a4g-., (SP); 
MOV (SP)+, a@#ERRVEC 
HOY Se “SP ;MAKE SS POSITION INDEPENDENT 

HOV (SP)+, "QsMMVEC © ;SET MEMORY MANAGEMENT ABORT TRAP 

TST SKT11 [1S MEM MANG. THERE? 
BPL 1$ :TF_NOT BRANCH 
MOV 877406 , Re :SET UP MEM MANGT. 
CLR aKIPARO 
MOV Re, AKIPORO g ae SOY RS OKIPORI 

175562 MOV #7600, aKIPAR7 
MOV R2, aKLPDR7 

175502 MOV #1; 3SRO 
ENABLE MEM MANGT. , 

1S: IST (RO)+ SCAN MEMORY FOR PARITY 
1S 

2s JSR PC, TYPE TYPE LOCATION GIVING PARITY ERROR 

175522 aK PARI QKIPARY 
-(RO) ,-tSP) 

6 

6S: Sar 

, TYPE 

3$: 

=, (SP) 
(SP)+ ePhRVEC 

SeeR ee ERRVEE <RESET PARITY ERROR TRAP VECTOR 
o002s0 42,3 MANGT. MOOR TR 

PC. -(SP) 
GIN3-. , (SP) sB

SS
eB
 S

Se
S 

sana
: 

22
8 

3 
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4 004767 O04Se0 4§: 
011061 

= es 000742 

ee Hee 

BR 6$ 

. Y NT ABORT on ee TINE 
NEXT 4K TO ADDRESS 

PRESET VIRTUAL ADDRESS 
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; REREERERARES REAL LL ELL ALE LAR LALA REALL ATER LLE SEA EREAR ERLE ELLE ELLE LEE 

;COMMON TAGS 

ee Eg can 
h: WORD 5 coves RRORS 

SERTTL “WORD : CONTIN TOT, FOR ERRO 

; BYTE 0 vise “NOT TO 
“WORD 0,0 : Or TO 

SITEMB: -BvTE 0 . Sai ih I 
‘ 0 . SON NEB NOT BE 

Si: “WORD ; 5 CONTR ne PC OF te LT INSTRUCTION 

: “WORD 0 ‘CONTA OF Boor ootan 
heal - WORD 0 :CONTAINS 'GOOD’ DATA 

i ; ;CONTA DATA 

TMP: “Hon : iteD 

ee ae Vike 
HILMT: .WORD 17776 HIGH LIMIT 

ie ie eae 
ROW: 0 :ROW NUMBER 
CHR 0 : PRE CHARGE 

10000 CYCLE 

<j SEEK GROUND PATTERN 
Brr0e iROORESS OF INSTRUCTION UNDER TEST 

a” SE Ee 
<15> ee a RETURN 
(12> :LINE FEED 

O
o
0
o
0
0
0
0
 
1
0
0
 

;RELOCATE TO HERE IF 0 CHOSEN 
;LOADER IS HERE 
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ie O10i83 
we o10810 

22-SEP-76 14:48 PAGE 2! 

THis INFOR 

Ide 

CONTA THE ag Ra FOR nifocr wor ner CAN OCCUR. 
ORMATION f OBTAI BY USING 

iL thee: H SETENG. THR MBER INDICATES WHICH ITEM, np TE OTABLE IS PERTINENT. 

NOTED: Ech ITEM IN THE TABLE CONTAINS 4 POINTERS EXPLAINED AS FOLLOWS: 

: EM ;POINTS TO THE ERROR MESSAGE 
: DH :POINTS TO THE DATA HEADER 
: DT :POINTS TO THE DATA 
: DF ‘POINTS TO THE DATA FORMAT 

SERRTB 
ITEM i 

EM1 ; TEST PATTERN 
DH1 ‘ERROR FAILING 

:PC RODRESS CT RCV’D COL ROW PRECHARGE 
DT1 : SHLTAD T $BDDAT $TMPO STMP1 STMPe 
OF 1 ALL NUMBERS ARE TYPED IN OCTAL 

ITEM 2 ov 

DHe ERROR Het CHAT EeCT RC RCV'D 

oT ist Be, Be, Gen fb, See 
OF1 SHTap S2peOR S000 al IN OCTAL 

ITEM 3 
EM3 BACK GROUND CHANGED 
DH3 > ERROR EXPECT RCV’D 

* PC DATA DATA COL ROW PRECHARGE 
DT1 ; SHLTAD T S$BODAT STMPO STMP1 STMP2 
DF1 2 ALL ARE IN OCTAL 

; RERLELERRRREA EL LERET JESSE HHH EHH HEHE EEE 
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5 ERREEE REA EEE E AREA AREAL EER EERE EERE ELE SEERA REALL RAE EALE EEE EERE REE EEE 
*THIS IS WHERE THE TEST INSTRUCTIONS ARE STORED 
INSTRI: CLR (RO) 

ie eo T INSTRUCTIONS 
ifeioe: CLR (RO) 

Ri, INSIDE 
aoe PC’ 

177777 177777 OUTSID: .WORD 9,-1,-1 
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. ELEELELESELELEL ELSE LESSEE EEL ELA REE EEREER EERE ERE RERRERRERRE REAR ARLE RE ETE 

Ds a IS THE STARTING ror IF a ore ie eae 

a | 1 “Art fue BEGINNING OF THIS DOCUMEN 

BEGINI: MOV sp ;SET STACK POINTER AND 
ADD Siloo-., MAKE IT POSITION INDEPENDANT 
CLR PASFLG  PASELG IS COUNTER FOR WHEN 

BOTH PICKS & DROPS 
ISR PC, TYPE 
SCRLF 

176326 MOV #81707,SKT11 | ;USE_MEM MANG. IF THERE 
JSR PC, $SIZE  ;SIZE MEM 
TSR -" PC, TYPE: TYPE “LAST ADDRESS IN MEMORY” 

TST $KT11 tIs MEMORY MANAGEMENT THERE? 
BPL 25 BRANCH IF NO MEM MANAGEMENT 

177644 MOV SLSTBK, SPACE PAGE CONTAINS KIPAR6 OR KIPARS 

2s: HOV S.S7aR,=(5P) TURN RenoY'? TO HOE CENBRESS IN OCTAL 

BYE 3 PHYSICAL ADDRESS IF MEM MANG. THERE 
TST $KT11 : 
BPL 3$ : 
CLR . 

3S: JSR PC, TYPE} 
SCRLF 
JSR PC, TYPE 69 10 TYPE “TYPE STARTING 

ao 15: STARTB i REFER, 5 TOEE TON 4.3.1 BEFORE CHOOSING” 
177770 MOV aSTART2, 1S 

ISR PC, .RECD ere STARTING BANK NUMBER 
STBANK: .WORD 0 * AND TEREST HERE 

SR PC, TYPE 360 TO TYPE NUMBER OF 4K 
1S: NUMBER ; BANKS TO BE TESTED AND CR” 

— Fee J cD GET NUMBER OF BANKS 
BANKS: ae AND LEAVE IT HERE 

" ir 

ie igs NOV bina BEGE cer peoR (CUR LINES 
002 | MOV aFiket, FROM it CENrT CHOOSING ON RESTART 
0021S2 MOV eT sono0, T 

THE FOLLOWING INSTRUCTIONS IN THIS SECTION IS FOR 
*RELOCATION IF STARTING BANK CHOSEN IS 0 
‘IF RELOCATION IS ALREADY DONE BY OPERATOR THEN NO FURTHER 
RELOCATION IS DONE 
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SLSTBK, RY 
#140, R4 

a3
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3 2 

LOe 

;BRANCH IF SOMETHING IN LODER 
;THAT IS LOADER ALREADY PULLED IN 
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PROBAK 
MOV T01,-(SP) 
ADD #RESTOR-100, (SP) 
ISR RO, SB20CT 

‘BYE e 
JSR PC, TYPE 
SCRLF 
JMP (Re) 

4$: BR BEGIN2 

;THIS IS THE STARTING POINT IF NO LIMITS ARE TO I 
*BE SET AND ALL OF EXISTING MEMORY IS TO BE TESTED 

PC SP ;SETUP STACK POINTER AND 
#iloo-. ,SP ;MAKE IT POSITION INDEPENDANT 
PASFLG be IS COUNTER WHEN BOTH PICKS 

; ARE USED 
;BIT 7 SAYS SEGMENTATION IS THERE #BITO7, SKT11 ; 

PC, $SIZE  ;SIZE MEMORY 
PC, TYPE 3 

SKT11 : 

177144 Sestak, SPACE ; 

— - Stereo top) 
: RO, suet ; 

$KT11 ; 

177312 STARTING BANK # = 1 LOC = 20000 
LSTBK ;LAST BANK IS STORED IN LSTBK 

‘DIVIDE LSTBK BY 200 
LS TO GIVE NUMBER OF 
is ; BANKS PRESENT IN 
U EXISTING MEMORY 

tere 5 
LSTBK : 
LSTBK NOW DECREASE ONE FOR BANKS 
LSTBK, BANKS ;TO BE TESTED AND STORE 
1 1 = RELOCATION REQUIRED 

&rne+30000, BtGe 
#7736, LENGTH 
#FIRST, FROM 
#€ 1R51420000, TO 

;RELOCATION EXIT COUNTER 
L 
BEGINe ;BRANCH IF SOMETHING IN LODER 
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1070 
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176674 

177770 

177570 

1S: 

4§: 

gM at Tes ARE TO BE SET. 

cine. or 
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;THAT IS LOADER ALREADY PULLED IN 
SLSTBK,R4 
#140,R4 
#1400, R4 
1$ 
#1400,R4 

570. 
CART T72-- 
elzrict abi e, RO; LENGTH 
-(R3), (RS 
RO, 4S’ 
PC, TYPE 

#LOADER, - (SP) 
RO, $8200T 

2 
PC, TYPE 

LOOK AT SECTION 
T OF THIS DOC 

PC, TYPE 

PC, TYPE ;GO TO TYPE “SET SWITHCHES 
PICKUPS | 

;0R DROPS OR BOTH THEN HIT CONTINUE” 
#BIT14, d8SWR ;PARITY iene BIT SET? 

:FOR OPERATNG MODE IE. 
sOPMOD2, 1S 

BeciNe iIF NOT 
;G0 TO ENABLE PARITY 

THE TYPED LIMITS INTO HIGH AND LOW LIMITS ; CONVERT 
:IF SELF STARTING THEN “STBANK” AND “BANKS” 
; HAVE RE ALREADY BEEN FILLED FOR USE HE! 

BEGINS: MOV 
INC 
MOV 
MOV 
MOV 

1S: ADD 
ADD 
SoB 

oo, RO ;MAKE WORKING LOCATION FOR LOW LIMIT 

#-200, R3 ;R3 WILL HAVE PAGE ADDRESS 
BANKS, Ril j MAKE WORKING LOCATION FOR HIGH LIMIT 
&- »Re Re WILL HAVE LOW LIMIT 

_ = ;GETTING LOW LIMIT 
R3 GETTING LOW LIMIT PAGE ADDRESS 

’ 1S REPEAT RO TIMES 



oe ee ee ee a Fe 

BO3 

s
é
.
 

fu, 
# 

2 
= 

8 
& 

ge 
= 

8 

(iUE 
gr 

% 
fs 

ys 
3 

pe 
, 

é 

é 
se 

eet 
3 

L 
= 

a
e
 

E
e
.
 

2 
a
e
 

: 
e
e
 

: 
sae. 

: 

‘
a
a
 

eet 
.
 

S
e
?
 

&
 

cgt 
i 

fg 
t 

i
s
l
 
w
i
s
e
 

: 
a
t
t
i
 

: 
PEBSSSRRSERTASSERES 

4 
SSSBERS 

i 
Z 

2
 

732) 

17651 
1 

17641 

Bere 176436 

1600 
157776 176342 

ne 1 

bpo400 

B
a
i
n
i
a
i
n
i
n
i
n
 

P
e
r
e
e
e
e
y
 

e
e
 
e
e
 
e
e
 

ee 
ee 

Oe 
Pe 

be 
Pe 

Pe 
DE 

De 
Pe 

ee 
ee 

2
.
 

8 
© 
e
G
 

So 
O
G
 

O
e
 

e
e
 

Oe 
ae 

& 
eo 

2 
e
l
e
 

e
e
 

e
e
 

e
e
 

ee 
a 

a
 

a
 

eel MACY!L 27¢ 

AND DROPS DONE 

SWITCH 1 ser” 

det 
TUP TO 

SET 

; CATCH 
;BIT PICKS 

0 CHECK SW11 
FLAG 

2, a8SuR 

OUTSID 

4 
7" T BRANCH TO CATCH DROPS 

f TO CATCH PICKUPS 

; TEST 
;1F NO 
;IF NOT SET 

BRS 
Eideadawddeseeoseed 

010000 177570 BEGINE: 

== 

F g s E 

177777 | 176164 
176272 

S
O
 

8 
E
d
 

8 
OS 

h
t
 

od 
EG 

4
-
t
e
e
 

oe 

TEST 
DChSBS 

4 



a ee i et ee 

cO3 
TEST MOS MEMORY MACYI1 27(732) 22-SEP-76 14:48 PAGE 28 
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1g 00444 005067 176066 4$: CLR S$PASS CLEAR PASS COUNT 

rt: 
tie 
1182 ;MAKE THE TEST ADDRESS AND THE INSTRUCTION ADDRESS 

1188 
ii | 
119, LOOP: MOV MOD, -(SP)  ;PICKUP MODULE NUMBER 
is BIC 817777, (SP) STRIP AWAY ANY JUNK 

4 MOV COL, -(5P) ;PICKUP COLUMN 
1195 OOM46s BIC § stC17000,(SP)  ;STRIP AWAY JUNK 
119% OO447e 17B114 Bit © #BIT13, COL ;CHECK C4=1 

1197 QO4SOI BEQ sd :BR_IF NO 
i 00460. BIS #81701, (SP) :PUT C4 AT PROPER PLACE IN BUS ADDRESS 

ings 1S: MOV - PCHRG, -(SP) ;PICK UP PRECHARGE 

Mt Roy «ROMS =tSED. BEF Te ROW NUMBER 
ede O04se) BIC ##C760, (SP) ‘STRIP THe JUNK _IF ANY 
1203 0452 MOV  (SP)4, RO ;FORM THE BUS ADDRESS WITH ROW 
1eot Os gig )4°RO ; PRECHARGE 

O45 Se I (5P)+)RO ; COLUMN 
1205 OOS: Bis (SP)+, RO ; MODULE 
1207 O045: MOV , TSTAOR ;SAVE AS THE TEST ADDRESS 
1608 Me MOV —- RO, INSTAD AND AS THE INSTRUCTION ADDRESS 

; 

1 {MOVE ELTHER =O. 1nd “ OR THE “CLEAR RO” 
1 INTO THE LOCATION fNSTR1: THIS WILL FINALLY BE THE TEST INSTRUCTION 

1 
Oo¥s4 010700 LPERR: MOV PC, RO ; THESE TWO INSTRUCTIONS 

GETS THe LOCATION 
1219 OOWSSO 062700 176154 ADD §- BINSTRI-.,RO = ;OF_INSTRI IN TO RO 
i i . TION 
igel OO4SS4 013767 177570 000160 Mov SESHR, SHITCH 766 “SuLTOH SETTING 

3 OONWS62 42767 177577 000152 BIC #177577, SWITCH ;IF SWO7=0 DO OUTSIDE 

;IF SWO7=1 DO INSIDE 

004570 001404 BeOS ;IF SWO7=0 THEN BRANCH 

lee9 004572 010701 MoV 6 PC, ~—séR ;SW721 SO SETUP TO 

i NEE INSIDE POSITION ! OO4S74 062701 176136 AOD = FINSIDE-.,RL jf E POSITION 

tes O0NG00 000403 BR 25 ; 

legs 004602 010701 1S: mov 86 PC, SséRL ;SW07=0 SO SETUP TO 
1 IDE INTO INSTRI 
1237 OOY604 062701 176134 ADD -BOUTSID-.,R1 § ;MAKE OUTSIDE POSITION 
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DO3 

i ; INDEPENDANT 
i 004610 012120 2s: MOV (R1)+, (RG)+ THESE THREE INSTRUCTIONS 

oo412 012120 MOV (R1)+, (RO)+  ;MOVES THE APPROPIATE 

i 00414 012120 MOV (R1)+, (RO)  ;GROUP INTO INSTRI 

1 004616 105067 175732 CLRB = SERFLG CLEAR ERROR FLAG 

l 
! 

ry 

sFILL 4K WITH BACKGROUND PATTERN 

176000 FILL4K: MOV BCKGRD, RO ; GETTING Y TO MOVE 
EU LOROUND INTO 4K 

175760 MOV MOD, 1 STARTING FROM MODULE 

— 1S: HOV Ro . Rais id GROUND 
s S0B Re, 1S REPEAT UK TIMES 

;THIS MOVES CONTENTS OF TEST PATTERN (TSTPAT) 
; =- NTO HOD AND ALL LOCATIONS GOT 
BY NG COLUMN BY ONE TILL 4K 

_ LOPAT: AGN tag aoe CATE TTT RI TO BE REINSTATED AFTER ADDING COLUMN 
0 ate att) ,R1 iba Pie's COL 

NOV eit BIOL Ra ieee 0 TRANSFER BIT 13 TO BIT 1 
T : PATTERN=-1 

i ie | a BIC nA, i Fd ait 37 THEN ADDING ONE WILL GIVE BIT 14 

u {T13,R5 POSITION . NEEDED 

2s BIS Ri Re if Blt Le 3 BITS a ERS OTT COLUMN 
+ BORA CRs) BRINE TANE PATTERN 

CMP RO,RS Pg 
BNE 1s ;BR IF NO 

sTHE FOLLOWING JSR LOADS INSRTUCTION (INSTR1) INTO 
sPROPER PLACE 

004767 000732 LooP2: JSR PC, LDINT 

aR NEXT 
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E03 
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MOV (RO),  sv4o0 

MOV CYCNT, RI 

TST (PC)+ 
SWITCH: .WORD 0 

BEQ i$ 
MOV INST AD, -(SP) 
MOV (SP) a&DISPLAY 
ISR FC, alsP)+ 

1S MO insta NSTAD 
MOV aed 15Lav 

2s: MOV Re) ,¢ 
SOB RI a 

3S MOV sv4o0 

;CHECK THE 1K BLOCK 

me fee 
ver: Bir itt aes 

: ote ty : 
ADD #4, PCHRG 
Be a 

1S: I #B1TO1, DUSWR 
OP 

aap #54113, noo 

e HILMT 
LOOP12 

SEGMT: CMP $1600, HIBASE 
SEOP 
$1600, LOBASE 

BLOS GTi 

SEGO: 

175502 SEGMTI: 
SEG1O: 

so
30
8e
es
e 

er
 

3157776; HILMT 

;00 TEST SEQ. THIS 
:MANY TIMES 

;SETUP THE STARTING SBTSPLay Tre Test AOORESS 
:GO TO THE TEST SEG. 

560 CHECK THE 1K BLOCK 
;RETURN HERE ON ERROR 

;LOCK_ON THIS PRECHARGE? 
F YES 

° IF NG BIT RAKES 0 
: THEN Reich 
po LET IT GET TO BIG 

CHECK IF SEGMENTATION IS REQUIRED 

giao gene 
; SEGMENTATION REQUIRED FOR HIGH LIMIT? 
iT THEN oan 

F THEN TES Ir Loe Limit me SESSTATIONT 
31F LOW LIMIT 
LNT LOOKS AY. PAG ree ee 3 

*SAME WITH es Os“ 
’ 

5 
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17740 
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175452 

175450 SEGMTe: 

HIBASE, LOBASE ;IS IT THE ND? 

LOBASE, PAGE ; iff LOW OF Lin TN PAGE 4 
aSR3 USE ONLY 1 SPACE IN KERNAL 
#77406, RO : INTO 
RO, ok IPORD ; SEGHENT DESCRIPTOR, 

RO; SPD RE ies WITH NO 
RO; QKIPORS ; TRAPS. THESE 
RO, SKIPORY ;REGISTERS ARE ALSO 
RO, OKIPDRS ; PAGE 
RO, OKIPDRS sDESCR PTOR REGISTERS 
RO 3KIPOR7_ ONL 0 AND 4 IS USED 
aKIPARO : MAKE pabe fh 0=0 
#1 asRo. ts; GMEMTATION 
aSii2, aNSWR. ;TEST SUITCH le 
2g BRANCH IF SET r LG 
BEGING 

;SWl2 NOT SETIE. DO BOTH 
350 COMPLEMENT AND RESTART 
;SWi2 SET IE. DO ONE SO RESTART 

SON OF PASS ROUTE NenneeesaazaneeEESS ees 

iT teen 

a
e
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ee

 
=
 

_"
 

bs 

SEOP: 

BR sr 

TST 
BEG 

“4
 

wn
 

4 
Se
ee
oe
 

ABLE TO TOrSTART BCAT RAIN. 

GIN2 

SELF 
SEOP1 

SKTi1 
S$ 

LENGTH, RO ;IF NOT IE. FIRST TIME OR THIRD TIME 
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17773 

22-SEP-76 14:46 PAGE 32 

177570 

1S: 

4$; 
3$: 

SEOP1: 

SEOPe: 

SEOP3: 

a
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GO3 

FROM, Ri GETTING READY TO RELOCATE 
TO, Re : GETTING READY 10 RELOCATE 

He 5 es , ‘bbb NART ENG We oRrecdeN 
LOLMT :SETUP LIMITS 

M0776, HILMT AND HIGH 
(R1)+, (Re)+ : FROM INTO TO 

RO SONE BEEN THROUGH ONCE? 
REDONE , RS : 
2$ BRANCH IF SECOND TIME THROUGH 
3$ FIRST TIME GO TO 3 
#1 asSTBANK 
LStBK, _a#BANKS 
#1100,SP 

Riker rs Fon 
#200004F IRST, a#TO 

aeSEOP1 
@eBEGINS 

i 
rs, DONE 

Rl ¢ 
#T0 . 

’ ; 

70, (RL) 

INCREMENT PASS COUNT 
; pase? 
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000000 

174674 
174642 

LOINT: 

1S: 

4$: 
SS: 

2S: 

CHECK: 
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ims Bree 
iGET The NS PRUCTION RODRESS 
sKEEP ROW 
-AT THE TEST ROK? 
;BR IF YES 

;RESTORE BACK GROUND 

KUED TO THE BODRESS 
Oey THe ROBRESE TOCBE RITTEN INTO 
: T THE SAME AS THE TEST ADDRESS? 

;ADDRESS OF THE TEST INSTR1 
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PC 
#CHK1-. , (SP) 
(SP)+, ESCAPE 

#17762,R0 

Ba
z 

me
) 
a
t
 B 

» TSTPAT 

a 
cS
du
na
n 

B
a
 

F 

RE sa0AT 
ine iag, Som 
PC; SHLT 

SVIN2, (RO) 
7§ 
ROW, RY 
10$ 
TSTPAT,RS 

;ADDRESS OF THE TEST INSTRe 
;USED TO KEEP TRACK OF THE TEST ROW 

;USEO TO KEEP TRACK OF THE TEST COL 

;SETUP T Rae ON ERROR ADDRESS 
;MAKE IT POSITICN INDEPENDAN 

;AT INSTAD 
;BR_IF NO 
sDID INSTR1 UNDER TEST CHANGE? 
:BR IF NO 

;RESTORE THIS LOCATION 

;RESTORE THIS INSTRUCTION 

;0N THE SAME ROW AS TSTADR? 

;DID THE PATTERN CHANGE? 
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BEG 7$ 
MOV RS T 

174166 MOV Re +Bat scDDaT 
MOV RO, SBDADR 
ISR PC? SHLT 

BR 7$ 
10S: cHP RS, BCKGRD 

174132 HOV BCKGRD SGDDAT 
MOV , SBDADR 
ISR PC} SHLT 

7$: ADD #20,R4 
BIC #40760, R4 
BNE 8$ 

177406 118: ADD #1000, TCOL 
177400 BIC #+C TCOL 
177372 BIT #BIT13, TCOL 

BEQ 8S 
MOV R1,-(SP) 
MOV #81713'BIT01,R1 
XOR Ri, TCOL 
MOV (SP)+,R1 
BR 8$ 

CHK1: MOV (SP)+,RS 
HOV (P+, Ra 

(SP)+,R3 

Re feet 
BNE XIT 

#2, (SP) 
EXIT: RTS PC 

FORMAD: HH = Wei 7302, Ro 
Be RO” 
BIT #81T13,RO 

Q 1$ 
MOV RI -(SP) 
MOV tT13!BIT01,Ri1 
XOR R1,RO 
MOV (SP)+,R1 

18: BIC #17762, (SP) 
BIS (SP)+, RO 
RTS PC 

;DID BACK GROUND CHANGE 
;BR IF NO 

;GO TO THE NEXT ROW 
;DON’T LET IT GET TO BIG 
;GO DO NEXT ROW IF NOT TIME FOR A NEW COL 

;GO TO THE NEXT COL 
;DON’T LET IT GET TO BIG 

;IF MORE TO DO GO DO IT 

;POP STACK INTO RS 
;POP STACK inte RY 

;WAS 
;1F YES EXIT 
;SET FOR NO ERRORS EXIT 

;SAVE RO 
;STRIP EVERYTHING BUT THE ROW AND COL 
;ADD A ROW 
;C4 
;BR IF NO 

;STRIP THE ROW AND COL 
;FORM ADDRESS 

. JE HEHEHE THEE EEE EE EEE EEE EEE EEE AE EEE EI EE EEE Ea 
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3 THIS 
> SW1 SW10=1 

SHLT: 

1S: 

es: 

TYPERR: 

> 
WG
US
BB
SB
RR
NE
SS
 

SE
RN

GZ
ET

 
ME
IE
R 

AN 

TINE IS THE HLT HANDLER 
ON ERROR 

:SWi3=1 INHIBIT ERROR TYPEOUTS 
:SW1S=1 HALT ON ERROR 
5G0_TO TYPERR ON ERROR 

w
 

~4
 

B8
3S
3 

"u
n 

#SW10, d8SWR 

Ba
sa
rt
2z
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r
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~
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e
 

of
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n
 

=
 

i
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. ~~
 

w
 

wo
 

—
 

83
 é 

;BELL ON ERROR? 
;NO - SKIP 

;COUNT THE NUMBER OF ERRORS 

tae hoe ; OUT IF SE 
;SKIP_TYPEOQUTS 
;GET ADDRESS OF HLT INSTRUCTION 
;SAVE THE ERROR ITEM CODE 

;GO TO USER ERROR ROUTINE 

;HALT ON ERROR 
;SKIP IF CONTINUE 
;HALT ON ERROR! 

;PICKUP THE ERROR MESSAGE 

;ERROR MESSAGE POINT S HERE 
;PICKUP THE DATA R POINTER 
; TYPE THE DATA ? 
;BR IF NO 

;GET THE DATA STRING POINTER 
;GET THE DATA FORMAT POINTER 
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173516 

173500 
173474 

173446 
173442 

173424 

(SP)+, Ri 
ABU INSTAD, STMPO 
SWAB © STMPO 
ASR g 
BIC #+C37, STMPO 
MOV INSTAD, STMP1 
ASR STMP1 
ASR STMP1 
ASR STMP1 
ASR STMP1 
BIC #4037, STMP1 
MOV INSTAD, STMP2 
ASR STMP2 
ASR STMP2 
BIC #¢C3, STMP2 

10S: TST (R1) 
BNE 

RTS PC 
3$: JSR RO, SSPACE 
4g: -WORD O 
55: MOVB (RO)+,6S 

MOVB (RO)+,7$ 
MOVE = (RD)+,.4S 
MOV ik M4 5 (SP) 

AOD #-" (3) 
ADD (SP)+, (SP) 

S eel 
gS: ere g : 

: ah 10$ 

;SETUP THE COLUMN FOR TYPING 

;SET THE RCW FOR TYPING 

;SETUP PRECHARGE FOR TYPING 

; TER NATOR? 
;BR_IF_NO 
;POP STACK INTO Ri 
;POP STACK INTO RO 

;GO TYPE AN OCTAL DIGIT 
;HOW MANY DIGITS 
LEED ENG ZERO SWITCH 

[JHE HIHE EHH HIIHIG HEH GHEIHIIGIEGIHEEIHEIHIIEHI IEEE ETHIE EEE IEEE EEE 

; THIS IS A SMALL ROUTINE USED TO MAKE THE TYPE POINTERS POSITION INDEPENT 

TYPE: MOV age 

SOaP). (SP) 
(SP)+ 

"eR PAs 
18: -WORD O 

;GET THE POINTER 
;GET THE PC 
;STRIP THE RELATIVE ADDRESS 
;AND_SAVE - FOR TYPE OUT 
3GO TYPE T 
sPOINTER TO MESSAGE 
oer Ae? RETURN 
;GO K 

‘ HEE EEE HEE HEE HEE HEE HEME MEE HEHE EA SEE HEHE HEE HEE HEE HEE EAR ERLE LEE ERLE ERLE LEE 

Tbe TO TYPE SPACES ON THE TTY 
; CALL 
; JSR RO, SSPACE 
; NUMBER OF SPACES 
; RETURN HERE 
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SSPACE: MOV (RO3+,2$ GET NUMBER OF SPACES DESIRED 007272 : AND SET RETURN ADR. 
1$: DEC (PC)+ : FINISHED? 

os: bce 23 BR IF NO 
~ RTS RO GO HOME 

iest - PC, TYPE 

1 BR 1$ 
007316 040 009 4$: -BYTE 40,0 ;STORAGE FOR ONE SPACE AND TERMINATOR 

STi iiitiiitiiiitiditittibtihithhibbittiiLtE ttt L LEE Lett ttt 
;BINARY TO OCTAL (ASCII) AND TYPE 
;$B20CT---ENTER HERE TO SETUP SUPPRESS ZEROS AND NUMBER OF DIGITS TO TYPE 
;CALL: 
: MOV NUM, -(SP) ;NUMBER TO BE TYPED 
; JSR RO, $B20CT *CALL FOR TYPEOUT 
: “BYTE ON *N=1 TO & FOR NUMBER OF DIGITS TO TYPE 
: -BYTE M™ sM=0 TO 3 

-o= 
“WITH PHYSICAL ADDRESS 
3=TYPE LEADING ZEROS 
WITH PHYSICAL ADDRESS 

; $B201----ENTER HERE TO TYPE OUT WITH THE SAME PARAMETERS AS THE LAST SBSOCT OR $82016 

: MoV. «NUM, -(SP) 
; JSR RO, $8201 

j $82016---ENTER HERE FOR TYPEOUT OF A 16 BIT NUMBER 

> MOV NUM, -(SP) 
; JSR RO, $82016 

$B20CT: MOVB § (RO)+,SOMODE+1 PICKUP THE NUMBER OF DIGITS TO TYPE 
nove (RO) +, SOF ILL :GET THE ZERO FILL SWITCH 

$B2016: 4 L :SET THE ZERO FILL SWITCH 
HOVE ie +1 SET FOR SIX(6) DIGITS 

$8201: MOVB 85,S0CNT :SET THE ITERATION COUNT 
MOV R3,-(SP) SAVE R3 

HOY ORet CSP) i BOVE Re 
HOVE SOMODE+1 ,R ‘GET THE NUMBER OF DIGITS TO TYPE 

ie #6,R4 sSUBTRACT IT FOR MAX. ALLOWED 
R4; SOMODE ‘SAVE IT FOR USE 

HOVE SOFILL RA. GET THE ZERO FILL SWITCH 

MOV 1O(SP),RS sPICKUP_THE INPUT NUMBER 
CR Ra ey CLEAR THE OUTPUT WORD 

BEG 1$° : 
TST SKI11 
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BPL 
170440 BIT 

BEQ 
MOV 

uf 
ASL 
ASL 
ASL 
ASL 
ROL 
ASL 
ROL 
ADD 

15: ROL 
BR 

es: ROL 
ROL 
ROL 
MOV 

3$: ROL 
DECB 
BPL 
BIC 
BNE 
TST 
BEQ 

4$: INC 
BIS 

5S: BIS 
MOVB 
JSR 
8S 

7$: DECB 
BGT 
BLT 
INC 
BR 

6S: MOV 
MOV 
MOV 
MOV 
RTS 

8S: BYTE 
. BYTE 

SOCNT: .BYTE 
Sere: hia 

o
r
e
 

te
 

te
 

ee
 

te
 

ee
 e
e
 
e
e
 

SROTATE HSB INTO “C™ 
'G0 DO MSE 
SFORM THIS DIGIT 

;GET LSB OF THIS DIGIT 
; TYPE by DIGIT? 
;BR_IF 
;GET RID OF JUNK 
;TEST FOR O 
;SUPPRESS THIS 0? 
;BR IF YES 
;DON’T_SUPPRESS ANYMORE 0’S 
;MAKE THIS DIGIT ASCII 

ISN’T A BLANK 
IT 

j SET THE STACK FOR RETURNING 
URN 

STORAGE FOR ASCII DIGIT 
TERMINATOR FOR TYPE ROUTINE 
“OCTAL DIGIT COUNTER 
*ZERO FILL SWITCH 
‘NUMBER OF DIGITS TO TYPE 
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BO4 

: SHEFSESLATEASETEALLELELLESESSELREDELALAL LETS LLELLEARE LE LEAASAEFAAT ATLAS 

+s SELLHEFEELLLLASEFLELSEESSESLELLLEERELLLLELLF ERATE FLAELLLE LSS LALLA ES LLLERES 

/TEST PATTERN/<15>< 12> 
[ASCII MESSAGES 

950040 tmi: .ASCIZ 

124 EMe: -ASCIZ 

13 EM3: -ASCIZ 

DH1: -ASCII 

-ASCIZ 

DHe2: -ASCII 

-ASCIZ 

OH3: -ASCIT 

-ASCIZ 

114 

“INSTRUCTION CHANGED/<15)< 12> 

/BACK GROUND CHANGED/<15)<1e> 

7ERROR 

/PC 

ZERROR 

/PC 

ERROR 

FAILING/<15)< 12> 

ADDRESS EXPECT 

INST EXPECT 

ADDRESS DATA 

BCKGRD EXPECT 

ADDRESS DATA 

RCV’D COL ROW PRECHARGE/<15>< 12> 

RCV’D7<15)< 12> 

DATA COL ROW PRECHARGE/<15>< 12> 

RCV’D/<15>< 12> 

DATA COL ROW PRECHARGE’<15>< 12> 
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TEST pean Bit MEMORY MACYI1 27(732) 22-SEP-76 14:48 PAGE 4! 

i Gslie) Osos 053517 Ge0040 
pig 
09061 

EVEN 
DTi:  .WORD  SHLTAD, $BDADR,$GDDAT, SBDDAT,STMPG,$TMP1,STMP2,O 

OF: -BYTE 6,1,2 
“BYTE 6,3,2 

“BYTE 6,1,3 
“BYTE 2,0,3 
-BYTE 2,0,5 
“BY 2.0'0 

EPASS: .ASCIZ /END PASS/<15><12> 

OPMODE: .ASCII /SET SWITCHES FOR OPERATING MODE REFER SECTION 4.1/«15><12) 

/ IE. PICKUPS OR DROPS OR BOTH THEN HIT CONTINUE/<15><12) 
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OPMOD2: .ASCIZ /SET SWITCHES/<15)<le> 

STARTB: .ASCII /TYPE “STARTING BANK” NUMBER AND CR /<15><12) 

,« 
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, «x 
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-ASCIZ /REFER TO SECTION 4.3.1 BEFORE CHOOSING /<15><12> 

> 4 
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START2: .ASCIZ /STARTING BANK?/<15)<12> 

NUMBER: .ASCIZ /TYPE NUMBER OF 4K BANKS TO BE TESTED AND CR /<15)< 12> 



a ee ees 

DO4 

/ 

/ 

4 

.ASCIZ /PARITY ERROR HAS OCCURED SO PARITY TEST HAS STARTED/<15>< 12> 

-ASCIZ /SORRY LAST INPUT INVALID TRY AGAIN/<15><1e2> 

-ASCII /PROGRAM RELOCATED/<15)< 12) 

-ASCIZ /RESTART ADDRESS 

4:48 PAGE 4 J 

* 

NOPARE: .ASCIZ /IN PARITY TEST NO PARITY ERROR DECTED/<15><le> 

ra Ss 
—
 

—
 
a
 

Qa 
ta) 

| o
a
d
 

oO 
ta 
-
 

dal 
a
 

a
 

& a tad 

>
 

=
 

| e
d
 

& Qa, 
“~ 

™N 
-
 
o
 

é 

a
e
 

PARERR: 

SORRY : 

PROTO: 

a] PROBAK: .ASCIZ /TO PUT PROGRAM BACK TO FIRST 4K START / 
fle 

22-SEP-76 

o20122 
ll 

cs 
cs 

Tong - 

E 

aa 
d
H
 

ne 

MEMORY MACY11 27(732) 
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OSi1SOS RELOD: .ASCIZ /TO RESTORE LOADER START / 

020123 RELOD2: .ASCIZ / PLUS RELOCATION FACTOR/<15><1l2> 

051105 FIN: -ASCIZ /LOADER RESTORED/<15>< 12> 

le 

(Ast: WORD 0 
END 

011510 poonee 
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SYMBOL 

1271 

1276 

1196 

19098 

i906 

638% 

1420 
117% 

1069 
1433 

i324 

1677 

1326 

1270 

647% 

FO4 

1:80% 1255 1470 

11048 1388 
1457 

1598 1621 

1595 1598 1618 

725%  72b% 733% 

1S8! 

1621 

745% 785 786% 
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Ae sz RMS, SMO’ ASLEEP Rae Phare - Sucka cymes 

486 2028s 
4108 948 o4g 3997 1065 1066 1393 1391 1424 1425 

1477 16158 
» * 1000 1065* 13908 1406 142e4% 1427 1441 

# 1135* 1337 1350 
4 ia ina 1329 1344x 1349% 1l4lex 1488 

s | 1302 1306 1465 1469 174% 1476 1490* 1516 1687 1697 

e lege 6195 0«=Cidoa=sdiseOse3 = = m 
® 1494 1562 1565 
# 1495 

} 
4268 582% 753%  1363% 
4379 Ete 755% 800% 
4388 oate 

770% 
3 by { fs 

e 9 tik 

632 758% 
‘* *  1355% 
FY *  1956% 

et 1357 
% 1356s 
* 1359" 
*  1360% 

35 1088 «=6:1089'—' ss 032s 
14628 

7% ae 1064% 13898 1405 

1 tase 1 1341% 1346% 1350 1352 
# ce 1068 1086* 

1127 i34e% 1347% 1410% 
1 1 
13328 
131 

1% * 20S2% 1053% 1054* 1055* 10S6* 1057* 1058 1059% 1060* 106) 1420 

1 19688 
787% 

ie ii 1257 1326* 1329 1343% 1348% IJ411# 

1317 13198 
19798 
19578 
19658 

tai 
1166% jd173% j.J177% (116!% 1237 
19738 
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cee fi ito rigs a. S23 1039% 1352* 1801 

723 7388 = 8=©6782 
pReves= 4088 i * 742k 783% 

9478 «= Sige «= 1031% §=1140® §«=611b1e® §=L 168% =—1367% §=1369% Ne LSH? 
PC =% Zase 4 485% Set Se7e  S34e 539% $63 S66 592 627 636 659% 

* 6 698 701% 706 708% 734% 738% 740 743 746 768% 778% 
78 788 734% 895% 899% J11 gis 918% 919% 932% 934% 938% 

943% 977 982% 988% 992 1004* 1011% 1013% 1020% 1029 1034%  1035% 
104s# 1 1092 1098% 1104 1106% iile* 1217 1229 1235 12e91% 1299 1304% 
1316# i145e% 1477% 1505 1S44x 1555e 1567% 1578% 1586* 1610% Jl6eb*  1638% 
ed an 1653 1667 1671% 1673% 1679* 1683 1706% 1713 1726 1730% 1733% 

seat 150% 1199 1321% 1322% 

Be su 
¢ 3e4 

@ 1067* 1415* 1416 1423% 1436% 
i 188 
1099 38 

s38t 1016 

8 1149% 1201 1467 1571 
8 aia sent Sel Seve S60 634% 639% 641% 646% 650 654% 727% 

4 771 77ee «=6B01e® «= «93% = sB97e)=—s«s See 79% BL * 999% 
100e% 1 1017 104ee 1089% 1091% 1095 1118% 1119% lieS* 203% 1e04* 205% 
1soe* 1 i 1217 1219% 1239% le4ie 1e43% 1255* 1260 leb7# 1 1 
1 1308% 131 1 1355 1356 1357 1358 1359 1360 1361 1 140S# 
414% = 1466% 1467 1476% 1478 1496-1491 1492 1493% 14994* 1495% 1497 
14 1 1Si7* 1 See s«1S29% 1530% 1531% 1532 1535 1536 154 1548 
| iss7* 1560 1 1569 1577 1585 1615 1616 1617% 1618 622% 625% 
l lobe 1663% 1664 1665% 1666% 1669% 1670 1676 1681 1682 685%  1705% 

1707% 1 171 1711 1717* §174e 1747% #61778 1779 _ 
Rl #4000001 sae it on : Sbex 640% G42 64 645% 649 655* 

* 1 1001 121% 1132% 229% 1231% 1235% le37* 1239 1241 1243 
iea7* 1 1268% ieee" 1 1e97% 1309% 1406% 1413 1437% 1439% l44e# 1515% 
i { 2 1 1 1600% 1620 l6el# 622 1623% 1661 1681%  1686% 1702 

Re =~%000002 # Ld 4WBle 483% 728% 731% (752% 754 757 759 370% 1003+ 
1 1083% lige iis iis? 1128 1130% 1133% 1134 1259% 1261*% 1270% bras 

nn a a a a rl 
/R3 =x000003 8 deo 469% eos. Bae S7e 573 27 575 576 7 578 579 

‘ % 97% bl 99 610% 611 Ble 613 614 656# 
bl bl 1084 1085% 1 1090 1120 Iiiede 1126 1ie9# =1 131% 

il 114 1271% 1441% 1943 1464 1478% 1480 1482% 1483 1485% 1486 
: . i : 12h i 18% ipkee 1560 1605* 1784 1794 1808% 1610% 1617% 1818+ 

(RY =x000004 & 78a 480% 483 557 603 608% 620 621% 631% 632 634 g37* 
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i) =%00C0005 r] Sbis 648 658% 977% 978% ggox 1087% 1088 1090% le7S* 1276 
ies 1338 1280* 1281 1416% 1423 1436 1514 1535* 1539 1S41 eee 1$S2 
1 1564 13 1575 1581 1583 1603 1786 1793% i802 I8lle i8le* 1814« 
1815* 1816# 1817 1836* 
3358 337 
3368 338 

1327 1331 13378 
114 1 13468 
1 13528 
447% 
611# 612% 615% 13428 

1 eit 616% 13478 
r] 4 106ex 1 

8 519% 520 Sele S23 S24 S25% S28 S30% 532% 538 SShe 557% 
so S60* 561 Sbbe 567% 568 627% 628% % 637% 638 

64B# 655 656 657 674% 677% 678% 679 68S* 686% 
* 89 SS £96" 697% 699 711% 712% 713% 714% 715% 740% 741% 

2 % * 745 746% 747% 74g 771% 781% * 784% * 
789% 730 311% 9lex 925% 984s 992% % * 996% 1006% 

1007 1015* 1 1 ice 1041 1094* 1192% 1193% 1194% ea 4 1198% ll 
1 icean le0ex 1 1 1 l 1302% 1304 ele 1435*% 1463% 
1464" 146 ' 14 1471 1472% 1496% 1497% 1498 1501*% 1503 1504 1Slix 15le% 
1PAae eat iPean 1 1526 1$97% 1600 1603 1 1605 1606 160S* 1615% 

er tee ieee tee tis tie de ine inter et leer Hees 
ives ie ive ree 17a 179 1801% 1803% has 1805* 1806% 1807% 1809% 

SRO 3 # 626% 653% 760% 777% 9e4% 931% 040% 1047% 364% 1401* 14S6# 

4178 
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1 a7 (igeus 
9398 1 1118 1136 1408% 1415% 

N B4Oe = 1491i% 1 
B4ig 14 1492% 1569 
8398 6—61e9Se =i 

leeix le2e3% 13008 
= ite" ie 1110 1159 1169 1221 1319 1324 1365 1450 1636 1642 1650 
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s # 

s % 1 
s t 
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. $ 1450 1636 = e 
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1365 

1531 

1407 

1475% 
11728 

1648 

1S65# 
1564* 

22-SEP 
TABLE -- USER SYMBOLS 

1159 1169 
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ABLE -- PERMANENT SYMBOLS 

631 637 649 641 697 741 744 747 782 78S 

a , 

Sa
te

r 
3 

2 ae 38 9% 
1 1 1219 1231 1237 1273 1321 1326 1 1439 1440 1471 1 14 
i i 1383 init 1609 1617 16S4 1668 1669 1684 1685 1686 1714 1715 1727 

71 714 31 664 1665 1666 1803 1804 1805 1806 1697 1809 
687 1689 1692 1693 1694 1695 1698 1699 

1 
6 660 70S 1111 1170 1197 1227 1277 1301 1396 1417 1468 1481 1484 1487 

i 1533 1540 1551 1563 1574 1582 1596 1619 1637 1641 1796 1800 1824 

1 
FI 1 114 1338 1489 

I 711 993 1193 1195 1200 1202 1223 1269 1274 1322 1466 1521 
1 15 1594 1616 1624 1690 1696 1700 1792 1802 1821 

Bis b i138 1204 1205 1206 1279 1530 1531 1625 1826 1827 
11 116 1196 1276 1319 1324 1365 1450 1595 1618 1636 1642 1655 1677 

A
a
p
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1330 1351 

1 
py eo 991 994 1089 1160 i163 1282 1320 1323 1925 

136 1 1 1 1695 1561 1S72 1891 1608 1643 1656 1678 1703 1Be2 
BPL es 1038 «=s«dto4Me:~«Sié“‘i OCS )~=SOBS1)=Ss«1798~=Ss«1820 

710 «= 71BSti‘S)~SCtC79G])=SCOCPSSs«‘idBSC«dd‘dC‘&SY?>.«<Gws«éd«dC#—=Ctés«édL:L'WSC*édL2QQD 
126 1 131713 wal 1968 «=«saMBeCté«‘«éadN3)~=*«é«dS@?~=sSHRSC«dSSB®=Ss«sS70—Ss«SBO— ‘16D 

‘ 17¢ 1 1 1813 «1835 

éL +: 1 3 Of byt? 749 «2753 7h 77789373 
1 1 45114818) sded—s1bS SsbB 71,7277) 181s 

a a 1369 «1401 oi4i0 fil 1456 1794 

CNP : 7oy (1078 1136 41142 1281 1329 1337 41339 «#41350 1467 1480 
N63 14 1488 14 1 iss% 1639 1548 1550 1560 {562 157i 1573  isBl 

7 He: re 1415 1444 

Ais iBi 
T S17 1109s 16 

1 1449 = 1640 1e8e a g34 
4 790 «1 uu ot 1370 «1432 «1433 «L445 —s1457 

SR : B93 a ae es ee 778 «C iO 784i(‘i‘«iKSttCO 
940 943 ge BS OS 1004 = 1008101 10131017 

1 1 1 1 10ug 1032109 1098 «1109S s«1i08_s—é—‘idid‘S®?—C‘<ié‘séS:C(<«‘L i3ie 
1 1 1 ise?«=s«iS7a.Sé«édS@E«=Os«éddbaBSCiC«dkN?:~S=<‘é:S*C«dK7LO=«C«éd67.—s«i«éiG7Ss«éd1707~—=Ss«i717_—S «1730 

NOV ue7,si«WBBti‘(|S|| UWB! |OOBe2SB3si‘é‘éSdD—C(aési‘“SCt*«é*SY 30 557s S58 
Sb ce 6OC«<“C‘AC‘ZL#CO‘<+i<‘é‘“SZD#O#«C*S72ttC«é«*SZM~Cté«‘*SKS (G;t«éi 77 ~—Ss«#B 7B 39 

cer—(“‘<é‘écgwBROCUCBS6hCUSGD)2OCOOSSCtCiOBCé«‘éiéGSSté«*@GSL'O 11 612 13 

bse bee bee ber bes oe hGH 
5 | a a =  <  ) 



TEST MOS MEMORY MACY11 27(732) 22-SEP-76 14:48 PAGE SS 
OCMSBB.Pi1 CROSS REFERENCE TASLE -- PERMANENT SYMBOLS 

786 787 788 801 9il 317 323 324 = 937 34e S46 947 348 
i 

1866 1688 1029 1853 1838 1640 164i 1050 1031 166i 6e2 166: 16e4 i8e2 

ie iteB Tia } eg He} ike T1818 TRL 1 il 3144 1151 1152 ll ll il 1173 i ll 
il 1194 1199 1201 1203 1 1208 1217 1221 1229 1235 1é39 1241 is 
1 1289 eit 1267 1268 1270 1271 1 1275 1280 1295 1297 1 1 
1 4 131 1341 1342 1343 1344 1347 1348 1349 1352 1354 1355 
1 1359 1360 1361 1362 1364 1405 1406 1407 1408 1409 i4le 1413 1416 
14 tis) 1is3 14, 14, 1435 1436 1437 1438 1441 1442 1443 14 1464 
1 14 4 14 14 1476 1478 1479 1490 1491 1492 1493 14 14 
1 1 1504 1511 1Sl2 1513 1514 1515 1516 1517 1518 1520 1S2e 
1 1 1542 1543 1 1S53 1554 1S57 1564 1565 1566 1569 575 1576 
i t i 1597 15 1603 1604 = .1605 1606 1615 16 1621 1863 
; i i 1657 16 1676 1681 1682 1683 1687 1691 1697 l 1 

699 1645 1653 1662 1709 1710 1711 1778 1779 1781 1782 
i 1 1628 

1 

#8
 

SI
oe

R 

Ss) 3 z 33
8 

S a z @ © o 8 3 

AP
CE
AA
E 

BAG
R 

3 
u
n
 

Re 
5 

—
 

P
R
B
S
 

Ss
e,
 

o
r
 

ee
 

te
e 

—_
—-
 

&
 

Se
ge

to
n 

& 
se
ns
es
 

0
 

ra
t)
 

=
 

7
 

a2
 

£
o
 

—
 

ae
 

u
o
 

7
 

R
o
e
 

L
e
 

7
 

o 
Re

e 
N
O
T
 

e
e
e
 

at
er
 

o
o
 

T
J
 

R
o
R
 

w
o
n
 wo
 

o
 

ao
 

wo
 

o
 

wo
 

—
 

Oo
 

|
 
N
 

—
 

oO
o 

“N
I 

oo
 

_
 

oO
o 

N“
N 

wo
 

—
 

oO
 

@
 
o
 

2
 

=
 

Se
a 

i
t
 

Bt
 

w
r
 

—
 

¥ 
~ 

pe
 

ee
 

—
 

aa 
5g 

| 
SE
RN
 

sie
mse

use
s 

a8 5 
a 

G 
a 

:_ 
<
4
 

Q
o
 

p
o
 

B
S
 

N
e
 

—_
- 

—
 

Se
e 

Se
e 

Fa
ne
 
eB
ES
 

—_
- 

—
 

—
—
 

=
 

T
u
i
t
e
.
 

pe
ne
 

pe
ne
 

hm
e 

fe
] 
8
 

ou 

2 
83 

he
e 

_
 

s
s
 

fa
s]
 

$
2
 

on
 

os
 

3 
8 

mM
 

—
 

S 
fh 

w
)
 

ao
 

—
 

NN
 

oO
o 

fu
 

—
 

N
 

OH
O 
N
 

—
 

@o
 

ia
l)
 

Ww
W 

i
t
o
 

w
o
u
l
 

p
a
s
e
s
 as
 

O
e
 

810 811 Ble 813 816 819 820 821 
829 
848 849 850 851 852 853 854 855 

2032 2 £0
 oO
 = a o
 

<=
 

if
’)
 



— 

- 
a
 

TEST OS EMORY Mate erenence Saale 

SEFRULT GLOGALS GENERATED: 0 

22-SEP-75 14:48 PAGE SE 
-- PERMANENT SYMBOLS 

* . / NL: TOC=OCMSBB 
RUN-TIME: : 

SESE ae C USED: (15 PAGES) 

ee ae —— a ee 

BOS 
i 


