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ABSTRACT 

Bar cat ates at eh wet bel Be 
LOCATION CAN BE READ/WRITTEN RELIABLY (WORST CASE 
tae TeRTa). iv PERE ORMED ED WITH RENORY IS ohbe 

ENABLED, TTUNLESS DISABLED 

THIS PROGRAM MAY BE USED TO ADJUST/MARGIN MEMORY. 

ALSO INCLUDED IS A TOGGLE IN ADDRESS TEST. 

fiLSO INCLUDED IS THE BRANCH GOBBLE MOS TEST. NOTE 
THAT ONLY SECTIONS 9.1 THROUGH 9.4 APPLY TO BRANCH 
GOBBLE. 

THE PROGRAM DOGAB HAS BEEN CREATED BY MODIFYING THE
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DZQMB PROGRAM. THE DZQMB PROGRAM IS A DO - ae 
MEMORY EXERCISER. BUT THE Ry Mae We ie ce 
50, i AND NO MOS MEMORY “OPTION. 

“ee ee 
SUCH EXTRA CODES WHIL ING 

4 SEDF SYSTEM.
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CHAPTER 1 

REQUIREMENTS 

1.1 EQUIPMENT 

THE PDP-11 FAMILY PROCESSOR WITH 8K MEMORY. 

OPTIONAL... 

KT11-C OR KT11-D MEMORY MANAGEMENT OPTION OR MF11 PARITY OPTION. 

1.2 STORAGE 

PROGRAM STORAGE - THE PROGRAM USES MEMORY 0-17777. 

1.3 PRELIMINARY PROGRAMS 

IPDP-1: FAMILY INSTRUCTION EXERCISER (DCQKC OR ODZQKC) KTI1-C/KT11-D 
LOGIC TESTS.
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CHAPTER 2 

LOADING AND STARTING PROCEDURE 

LOAD PROGRAM INTO MEMORY USING ABS LOADER. 

LOAD ADDRESS 200 
SET SWle IN DESIRED POSITION (SEE CHAPTER 3). 
SET SWIS=1 OR UP---IF NO TTY WITH THE SYSTEM 
PRESS START. 

THERE WILL BE AS ON THE DISPLAY LIGHTS FOR A 
FEW SECONDS AFTER EACH PASS. THEN PROGRAM WILL HALT 
AT LOCATION 252, IF SW& WAS UP. 
IF PROGRAM HALTS AT 2S2, PRESS CONTINUE. 

ASTERISK “*" WILL BE PRINTED AFTER EACH PASS. 
“DZOQMB DONE!” WILL BE PRINTED AFTER 8 PASSES. 

PASS COUNT MAY BE MONITORED IN THE DISPLAY REGISTER (11/45) OR 
LOCATION 756. 

NOTE 

THIS PROGRAM SAVES THE LDSDERS T__AND 
ABS. TO RESTORE THE LOADE RESTART AT 
162. BEFORE RESTARTING INSURE THAT THE 
PROGRAM IS NOT RELOCATED. IF THE 
PROGRAM IS RELOCATED, THE PC WILL 
INDICATE WHICH BANK CONTAINS THE 
PROGRAM. NEXT START THE PROGRAM AT #+ 
12354, WHERE %* = BITS 13-15 OF THE PC. 
THE PROGRAM WILL RELOCATE BACK TO O-4K 
AND HALT AT 176. PRESS CONTINUE TO 
RESUME TESTING.
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2.1 ACT11 OPERATION 

IF THE PROGRAM IS RUN IN QUICK VERIFY MODE UNDER ACT11 THE PROGRAM IS 
DONE AFTER THE FIRST PASS. ALSO THE PROGRAM DOES NOT RELOCATE TO TEST 
THE LOWER 4K OF MEMORY.
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SWli=1 

SW10=1 

CHAPTER 3 

SWITCH SETTINGS 

OR UP HALT ON ERROR AT LOC. 1430 

OR UP LOOP SUBTEST 

OR UP INHIBIT ERROR TYPEOUT 

OR UP INHIBIT USE OF MEMORY MANAGEMENT 

NOTE 

INHIBITING THE USE OF MEMORY MENT 
CAN BE DONE ONLY WHEN THE IS 
STARTED. ee OF albiees 
MANAGEMENT IS 1wi8 ed SS 
AS TYPED BY ls ONLY 
REFLECT THE AMOUNT MEMORY TO 28K 
(LAST ADDRESS = 160000). 

OR UP INHIBIT SUBTEST ITERATION 

OR UP RING BELL ON ERROR
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SW9=1 OR UP DISPLAY ERROR COUNT IN DISPLAY REGISTER 

SW9=0 OR DOWN DISPLAY PASS COUNT IN DISPLAY REGISTER 

SW8=1 OR UP HALT PROGRAM UNRELOCATED AND RESTORE LOADERS 

SWo=1 OR UP HALT ON END OF PASS 

SWS=1 OR UP INHIBIT PARITY ERROR DETECTION (INITIAL 
SWi=1 OR UP THERE IS NO TTY WITH THE SYSTEM;SO PATCH TAGS 

STARTUP ONLY) 

NOTE 

WITH PARITY ERROR DETECTION ENABLED, A 
MEMORY FAILURE WILL CAUSE A PARITY 
ERROR. THE ERROR PRINTOUT ON A PARITY 
ERROR DOES NOT TYPE THE GOOD DA 
THUS, A BIT DROP OR PICKUP WILL NOT 
TYPED AS SUCH. IT IS BEST TO RUN THE 
PROGRAM FOR | PASS (UNTIL AN * I 
WITH PARITY DISABLED, THEN RES 
PROGRAM WITH PARITY ENABLED.
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CHAPTER 4 

SUBROUTINE ABSTRACTS 

4.1 SCOPE 

THE PROGRAM STORES IN R1_ THE PC OF THE LAST TEST SUCCESSFULLY EXECUTED 
AND MAY BE USED AS AN AID IN DEBUGGING IF THE PROGRAM *BOMBS’ BECAUSE 
OF A HARDWARE FAILURE.
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CHAPTER 5S 

ERRORS 

THESE TESTS PRINT OUT THE PC_WHERE THE ERROR WAS DETECTED, THE FAILING 
ADDRESS, THE GOOD DATA, AND THE BAD DATA I.E. 

PC=XXXXXX ADDRESS AAAAAA GOOD DATA GGGGGG BAD DATA BBBBBB 

Ee Suess OF THE FAILING LOCATION IS THE TRUE 18 BIT PHYSICAL 

IF SW1S WAS UP, PROGRAM WILL HALT AT LOC. 1430 ON ERROR. 

NOTE 

WHEN TESTING MEMORY LOCATIONS 0-17776 
THE PC TYPED WILL BE A MULTIPLE OF 20000 
with THAN REFLECTED IN THE PROGRAM 

THE FAILING ADDRESS (PC + 2) IS IN Rl 

THE ADDRESS OF THE BAD DATA IS IN (Re) -2 

THE GOOD DATA IN RO 

THE BAD DATA IN R3 

THE ADDRESS OF GOOD DATA IS_IN R4¥ (RANDOM DATA TEST ONLY). WHEN 
ERROR IS DETECTED WHEN EXERCISING THE MEMORY USING THE WORST cast 
NOISE PATTERNS, THE USER SHOULD RESTART THE PROGRAM SELECTING PROGRAM 
(SEE CHAPTER 8'FOR DETAILS) SELECTING THE APPROPRIATE PARAMETERS. THE 
USER CAN USE THE PC AND ADDRESS OF THE FAILURE TO SELECT THE PROPER 
CORE BANK(S) AFFECTED AND ALSO THE SPECIFIC PATTERN. THIS ALLOWS 
MAXIMUM SCOPE CAPABILITIES. 
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6.1 PARITY ERROR 

IF THE MEMORY PARITY OPTIONS ARE INSTALLED THE PROGRAM RUNS WITH THE
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ERRORS 

ACTION ore eet” SET (BIT 0). IF A PARITY ERROR IS DETECTED THE 
PROGRAM WILL TYPE: 

PARITY ERROR 

SIE PARITY ERROR 1S DETECTED AN ERROR HILL BE TYPED AS SHOWN BELOW: 
PC=XXXXXX ADORESS ARAARA BAD DATA BBBSBE 

PRESS CONTINUE OR RESTART TO STING. IF A PARITY ERROR IS NOT 
DETECTED ON SCAN The PROGRAM RELL TYPE: 

PARITY ERROR NOT FOUND ON SCAN 

PC=XXXXXX ADDRESS=ARARAA 

i RE: 
ARARAR=PC AT TIME PARITY ERROR WAS DETECTED. 

NOTE 

PARITY IS DISABLED WHEN THE PROGRAM IS 
RELOCATED. 
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CHAPTER 6 

RESTRICTIONS 

7.1 STARTING RESTRICTION 

, oS mea IS RELOCATED, DONOT RESTART AT ADDRESS 200 

7.2 OPERATIONAL RESTRICTION 

ON CES COE eal IF pe’ emer irep gl 
IS_ RELOCATED TION IS UNDEF or aa 

a 1 SIRILE Bae A FAIL THE PROGRAA EPS 1S 
RUNNING IN MOS MEMORY OR REL
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CHAPTER 7 

MISCELLANEOUS 

IF THE PROGRAM HALTS IN THE TRAP/INTERRUPT VECTOR AREA (0-1000) 
EXAMINE REGISTER & (THE STACK PTR). CONTAINS THE SS WHERE THE 
PC OF NSTRUCTION THAT CAUSED THE — IS ST - SEE ALSO 

THE POP1I/4S WILL DISPLAY 
VECTOR. ADDRESS+4 IN THE ADORE : 

TRAP TO 4 (BUS ERRORS WILL 
prSet ay 10 IN THE ADORESS LIGHTS. me

ee
 

7.1 STACK POINTER 

THE STACK POINTER IS INITIALLY SET TO S00. AND IS RESET TO THIS VALUE 
AT THE START OF EACH SUBTEST. 

7.2 PASS COUNT 

PASSES ARE REQUIRED F af TH AT WHICH 
at ae ee PRI Phase” fe ROR ae OBSERVED, By 
TURNING THE SWITCH’ TO THE DISPLAY POST TION. 
CEE EN, OT THe Pree CANT SHOULD BE NONTTORED IN Tre 
EVENT THAT THE PROGRAM ENTERS AN L 5 OF 
THE DISPLAY REGISTER 1S TOF THE PASS COUNT. BIT 15, IF ON, 
a i ae RELOCATED CYCLE. z

u
 = Ba
as
 

p
e
e
s



3 ERROR COUNT 

MACY11 27(732) 
E0e 

10-SEP-76 10:35 PAGE 17



_FO2 
: TEST DOQAB-A O-124K MEMORY EXERCISER MACY11 27(732) 10-SEP-76 10:35 PAGE 18 
DD@ABA.P11 

POP-11 O-124K MEMORY EXERCISER PAGE 15 
MISCELLANEOUS 

EOUnT” CRN BE. OBSERVED By TURNING THe. sufeH TO THE DTSALAY Bost iON 

ane NCREMENTED PAST diy, count o77gcec ran) eres ee me a THAT BIT {5 
REGISTER, IS NOT PART OF THE ERROR COUNT. BIT 15, iF one IND eATES 
THAT THE PROGRAM IS IN ITS RELOCATED CYCLE. 

7.4 DISPLAY REGISTER 

REGISTER’ THE COUNT TO BE goad s. mae eel 
ye 

SWITCH a BIT 1S OF I 
RELOCATION To tSstra Med is for RES TOF EITHER ¢ chEN? of THE 
ERROR COUNT. WHEN BIT 1S IS ON ON, THE PROGRAM “Paes A RELOCATED 
what SPECTAL RESTART PROCEDURES 

7.5 PROGRAM RELOCATION 

WHEN THE PROGRAM IS RELOCATED, VERIFICATION IS MADE THAT THE PROGRAM 
BEEN RELOCATED CORRECTLY. I PROGRAM CANNOT BE RELOCATED 

are eke GETiDs wl ateieRE 
TS SUC OCATION. __ DORNMARD RELOCATION WILL BE ATTEMPTED UNTIL IT 

7.6 POWER FAIL 

THE PROGRAM MAY BE POWER FAILED WHEN RUNNING. WHEN THE POWER RETURNS 
THE PROGRAM WILL CONTINUE IN SEQUENCE. 

CAUTION 

PROGRAM ACTION JS UNDEFINED IF THE 
PROGRAM IS RELOCATED OR IN MOS MEMORY. 

DO NOT TURN POWER OFF/ON UNTIL THE 
MESSAGE ‘POWER FAILED’ HAS BEEN TYPED. 
THIS IS BECAUSE THE STACK MAY OVERFLOW.
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EXECUTION TIME IS DEPENDENT ON TYPE OF PROCESSER, TYPE OF MEMORY, AND
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AMOUNT OF MEMORY. SOME REPRESENTATIVE TIMES (PER PASS) ARE: 

11/05 WITH 28K MEMORY - 1 MIN. 
11/45 WITH S6K MEMORY - 3 MIN.
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CHAPTER 8 

PROGRAM DESCRIPTION 

Re aR es ey Pee 
VERIFI Ua a ge om 

ee TTC 

Y i a: re rthe 

CASE NOISE TiesTs. “pal AN RST SK (4) se OF EACH 
SES ae eee WILL “ 

*DZQMB DONE’ pene Prey ART THE Pee RAN BEGINNING WITH THE MEMORY ADDRESS
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8.1 PROGRAM 2 (USER SELECTIONS)
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THIS PROGRAM IS gy Ml - ALLOW THE USER TO SPECIFY CERTAIN TEST 
PARAMETERS AS SHOWN BELOW 

: Eraet[*. BANK, bUn an Oates _—— 

5: T 
4. PATTERN TO BE USED 

NOTE 

ALL INPUTS ARE IN OCTAL. 

8.1.1 STARTING PROCEDURE: 
1. LOAD ADDRESS 214 
e. SET SWOl=1 (UP)---ONLY IF THERE IS NO TTY 

3. PRESS START 

IF SWOl WAS UP I.E.,IF THERE IS NO TTY,PROGRAM 
WILL HALT AT LOC. SOle. 
TF S0,PATCH THE FOLLOWING TAGS: (REFER TO 8.1.2) 

-PARIT --- WITH O (DISABLE PARITY) OR 1 (ENABLE PAR. ) 
-STBANK --- WITH O OR 1 OR 2 ETC (STARTING BANK #8) 
-BANKS ---- WITH 1 IF THERE IS 8K OR LESS OF MEMORY 
-PAT --- WITH PATTERN & 

4. PRESS CONTINUE (IF PROGRAM HAD HALTED BECAUSE 
OF SWO1l BEING UP) 

8.1.2 PROGRAM 2 USER PARAMETERS 

1. ENABLE PARITY? 1/0 = YES/NO. TYPE (OR PATCH .PARIT) 1 TO ENABLE INTERRUPT ON 
PARITY ERROR. TYPE (OR PATCH) O TO DISABLE INTERRUPT. 

2. STARTING BANK #(8}? TYPE (OR PATCH .STBANK) THE 4K BANK WHERE YOU WISH TO BEGIN 
TESTING 

TYPE TO START AT TYPE TO START AT 
(OR PATCH) 

0 000000 
1 020000 20 0006 
2 040000 el 42000 
3 060000 ee 440000 
4 100000 23 460000 
S 120000 24 500090 
6 140000 es 520000
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7 160000 26 
1c 7 
11 0 
le 31 
13 260000 3e 

1s ‘30000 cy ig = 340000 = 
1? 360000 36 740000 

NOTE 

TYPE ONLY NUMBERS SHOWN!!! 

3. INUMBER OF 4K BANKS TO TEST (8)? TYPE (OR PATCH .BANKS) IN OCTAL THE NUMBER OF 
4K BANKS TO TEST. 

4. PATTERN #? 

TYPE TO SELECT 
(OR PATCH?
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8) 1 XOR 8 TEST PATTERN 

5 Boper 3 xOR i3 Test Pat PATTERN 
3 SER CONST 
4 ROTATING 0 
5 ROTATING 1 
6 3 XOR 9 PARITY PATTERN 
? 0,1,2,4,S ABOVE 

NOTE 

BANKS 
15 SELECTED. 4 eee Is CT 
THE PROGRAM REQUEST A CONSTANT. 
TYPE A & DIGIT MoCTAL NUMBER, TO ENTER 
NEW CONSTANT TYPE AN 'A’ AND WAIT FOR 
THE PROGRAM TO RESPOND. THE STARTING 
ADDRESS IS e214. 

8.1.3 RESTARTING : 
IF YOU HAD SELECTED BANK O TO START, RESTART AT 32460 
THEN AT 214. OTHERWISE, YOU WILL HAVE 
TO START 8Y RELOADING ABS. LOADER + PROGRAM. 

8.1.4 PROGRAM 2 USE 

PROGRAM 2 CAN BE EFFECTIVELY USED TO MAKE PROPER ADJUSTMENTS TO A 
He pas i BANK AND ALSO TO ‘ar MEMORY. THIS IS SO BECAUSE 

NOT na as IN MEMORY ar we a a 
pol LE ping 1 aan 0-124K BE 
ADJUSTED/MARGINED suo we OFT WHEN maKiING ANY 
ADJUSTMENTS BART TICULARLY THEN TE ING T 4K BANK(S). 

8.2 PROGRAM 3 

THIS PROGRAM IS THE SAME AS PROGRAM 2 WITH THE FOLLOWING EXCEPTIONS: 

1. INSTEAD OF NUMBER OF 4K BANKS TO TEST, TYPE NUMBER OF 
256(DECIMAL),4OO(OCTAL) WORD BLOCKS TO TEST. 

2. DO NOT SELECT PATTERN 2 OR 7. 

THE STARTING ADDRESS IS 220.
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8.3 PROGRAM 4 

PROGRAM 4 CAN BE USED TO WRITE/READ USER DEFINED DATA INTO ANY SINGLE 
ADDRESS. THE PROGRAM WRITES THE DATA AND CHECKS IT. 

ate MESSER COntAe GF TEPRLASBPESTS PRE TbROdAAR Hrcutyee ThE
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CONTENTS oF rie. ADDRESSES UNTIL EITHER SWITCH 0 = 0 OR A NEW 

TO ENTER _A NEW ADDRESS AND CONSTANT TYPE AN ’A® AND WAIT FOR THE 
PROGRAM TO RESPOND. 

THE STARTING ADDRESS IS 224. 

8.4 PROGRAM S 

wen AN Pabbress SetectT Of FAILURE: 16 SUSPECTED INVOLVING THE FIRST 4K 

ag a ttt 
CORRECT F CONTENTS STARTING WITH THE UPPER LIMIT AND CONTINUING TO THE 
LOWER LIMIT. 

LOCATION CONTENTS MNEMONIC COMMENT 

1 MOV T = se 
BBD ag, BB MSlan (Seb lle a 
eo 201803 >CIN SH Toh RELL TER) nt 

35 (RO) a oe ES 
2 000772 BR 1§ 3LOOP UNTIL 

32 010004 2$: MOV RO,RY : 
34 020001 3$: Rl $ ie LIMIT 

* 3 001767 1 : 
40 024000 -(RO),RO ; WRITTEN 
42 001774 BEG 3S 5 Re 
ope ocooo0 HALT 
46 000772 BR 3$ Eon, BACK 

AFTER TOGGLING THE PROGRAM LA=10 ##SET UPPER LIMIT##, START. 

NOTE 

THE UPPER LIMIT AOORESS 0 OBTAINED FROM 
THE SWITCH REGIS BE CHANGED 
DURING PROGRAM TION. | HOWEVE 
OCCASIONALLY THE PROGRAM MAY HALT 
BE CAUSE OF "SWITCH BOUNCE’. (THE BEST 

OCEDURE WHEN CHANGING “LIMtTs 1S T0 
ROS THE PROGRAM MAKE THE CHANGE AND 

' TEST DOQAB-A O-124K MEMORY EXERCISER MACY11 27(732) 10-SEP-76 10:35 PAGE 27 
DDGABA. Pit
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CONTINUE.) THE LOWER LIMIT ADDRESS (12) 
MAY BE PATCHED TO ANY DESIRED ADDRESS.
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8.5 PROGRAM 6 

fol E BQ felt OOM HA Ute Ek Ae Bet Go 
ae RAs CONT INUTNE TO 

re; 

POLE OWING NPATCHE S70. PROGRAM 

LOCATION CONTENTS 

le 

F
E
N
S
F
E
V
O
e
 
L
O
R
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PAGE 21 

STARTING WITH THE 
ING TO THE UPPER LIMIT. TOGGLE IN THE 

MNEMONIC 

m © a 
3 

8 
2 

B&
R 

—
 + pe 
Ee

 
EE

 
OS
ER
RB
RE
R!
? 

at
 

COMMENT 

; CHANGE QWER LIMIT 

eer i LIMIT . 

‘ioe ult Salad 

60.1 PROGRAA a _ F DONE 
; OF oS 

CHE Ck 

; ERROR 
3G0 CHECK NEXT ADDRESS
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CHAPTER 9 

BRANCH GOBBLE MOS TEST 

9.1 ABSTRACT 

TO. TEST MOS THE PROGRAM IS_ USED MEMORY . 
LOCATIONS ARE TESTED BETWEEN TWO LIMITS IN A MINIMUM BK, MAXIMUM 124K 
MEMORY MACHINE. IF PARITY IS AVAILABLE IT IS ENABLED. 

9.2 OPERATING PROCEDURE 

1. LOADING: Lo tt DZQMBG PROGRAM INTO MEMORY USING THE 
ABSOLUTE L . 

STARTING: LOAD ADDRESS 270 AND PRESS THE START BUTTON. 

THE PROGRAM WILL FIRST IDENTIFY ITSELF ON TTY: 

BRANCH GOBBLE 

4. THEN THE ABSOLUTE LOADER WILL BE SAVED. 

S. & CHECK WILL BE MADE FOR PARITY REGISTERS. IF NONE ARE FOUND 
THE MESSAGE : 

NO PARITY 

WILL BE TYPED TO THE USER. IF PARITY IS FOUND IT IS TURNED 
ON, AND THE MESSAGE, 

PARITY ENABLED 

WILL SE TYPED TO THE USER. THIS WILL BE F OLL 
OF THE UNIBUS ADDRESSES OF THE PARITY REG 
ENABLED. 

G&
G 

TU
 

OWED BY A LIST 
ISTERS FOUND AND
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$. THE USER WILL THEN BE ASKED IF HE WANTS THE PENDING TEST TO
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™
 

BE RUN USING MEMORY MANAGEMENT. 

USE KT117_ (Y OR N) 

IF THE USER TYPES Y THEN MEMORY MANAGEMENT WILL BE USED 
DURING THE PENDING TEST. IF HE TYPES THEN MEMORY 
MANAGEMENT WILL NOT BE USED. TYPING ANYTHING “ELSE OTHER THAN 
Y OR N WILL CAUSE THE QUESTION TO BE REPEATED. 

bi ae WILL THEN BE ASKED TO GIVE THE LIMITS OF THE TEST 

HIGH LIMIT? 

AND: 

LOW LIMIT? 

RESTRICTIONS ON THE USER’S RESPONSE ARE: 

A. THE NUMBERS MUST es VALID (16-BIT) 6-DIGIT  OCTAL 
ADDRESSES, REAL NOT VIRTUAL. 

8. THE NUMBERS SHOULD BE MULTIPLES OF 100 (OCTAL}. 

THE HIGH LIMIT MUST BE GREATER THAN THE LOW LIMIT. 

F MEMORY +s NOT USED, HIGH LIMIT MUST BE LESS 
HAN OR EQUAL 1 > 

E. HIGH LIMIT CAN BE 1 + THE HIGHEST REAL CORE ADDRESS. FOR 
EXAMPLE, IN AN BK MACHINE, HIGH LIMIT CAN EQUAL 40000. 

VATS TO THESE RESTRICTIONS WILL BE DEALT WITH IN THIS 

oO
o 

©
 

A. & QUESTION MARK AND THE PROMPT WILL BE ISSUED: 

? 
» 

THE USER IS THEN EXPECTED TO INPUT THAT LIMIT AGAIN; 
THIS TIME CORRECTLY. 

2. WHAT EVER THE LAST TWO OCTAL DIGITS OF THE NUMBER WHICH 
THE USER TYPED THEY WILL BE ASSEMBLED AS ZEROES. 

THE USER WILL BE ASKED FOR OTHER LIMITS BY REPEATING THIS 
STEP (7). BEFORE STEP (7) IS REPEATED 

m
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POP-11 O-1e4K MEMORY EXERCISER PAGE 24 
BRANCH GOBBLE MOS TEST 

WILL BE TYPED. 

D. SAME AS 3. 

8. THE TEST STARTS. THE TEST WILL LO0r INDEFINITELY BETWEEN THE 

ENCOUNTERED. AN ASTERISK Ts TYPED AY THE BEGINNING. OF EAGE 
9. TO STOP THE TEST RUNNING AND START ANOTHER HIT THE HALT 
tr a RETURN STEP 2. ANY TEST BUT THE FIRST WILL NOT 

10. TO STOP THE TEST AND RESTORE THE LOADER, HIT THE HALT SWITCH 
LOAD ADDRESS 162 AND START. WHEN THE LOADER IS RESTORED THE 
PROGRAM WILL HALT AT LOCATION 200. 

11. TO STOP THE TEST AND START THE oer pENORY TEST HIT THE 
HALT SWITCH, LOAD 200, AND STAR 

12. DATA LIGHTS. THE DATA Lis WILL DISPLAY CURRENT 

Ros renORY FAILURE SoCuRS THESE L Heiter at VIRTUAL 
(16-BIT) ADDRESS “ 

$3.3 ERRORS 

1. ERRORS IN OPERATING THE PROGRAM ARE DESCRIBED IN OPERATING 
PROCEDURE 9.2. 

2. IF A PARITY ERROR IS DETECTED THE USER IS TOLD THE PC+e AT 
THET IME OF THE ERROR: 

ae tad ERROR 
PC=XXXXXX 

THE ERROR TO AAISE RAIN fF IT "1S NOY POUND THE MESSAGE 
SCAN COMPLETE 

IS TYPED AND THE TEST IS RESTARTED. 

IF THE ERROR IS DETECTED ON THE SCAN THEN THE USER IS GIVEN 
THE ADDRESS OF THE LOCATION CAUSING THE PARITY ERROR AND THE 
CONTENTS OF THAT LOCATION: 

XXXXXX HAD BAD DATA XXXXXX 

IF MEMORY MANAGEMENT WAS OFF DURING THE SCAN FOR THE ERROR
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THE ADDRESS GIVEN FOR THE ERRCR IS REAL AND:
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cS penOnY as PAGE 2S 

KT11 OFF 

IS TYPED. 

IF MEMORY MANAGEMENT WAS ON DURING THE SCAN: 

KT11 ON PAR=XXXXXX 

i Re MEE BS AON ATE AI NL 
GIVEN FOR THE ERROR ONTO A REAL CORE om THE METHOD FOR 
THIS RELOCATION IS GIVEN IN THE NOTE BELOW 

eer ay ag) URE — AND THE USER NOTIFIED, THE 

GOBBLE TEST BRINGS OUT AN ERROR IN MOS 

et. a AME ae Tee visita. Ye Shy vere 
ss IN 

THE FRE DATA Fae IN OE nee MANNER TR otaTBED IN oh tHe NOTE 

NOTE 

REAL ADDRESS OF AN aie AOE aire ee 
SHIFTED, 6 BITS TO THE ucfT: 

VIRTUAL ADDRESS = 0 OOX XXX XXX XXX XXX 

PAR = YYY YYY YYY YYY 000 000 

ees Oo a ak ae 

TO DETERMINE WHICH . TO 

HERE ai es "HI OF meno hi 
VIRTUAL fy Ten 19 
DESIGNATE RIPAR 
TS TENCE ae pe ae Piss, | 

Bits 6 OF He" VIRTUAL ss ARE 1=1 

Ld ~ een copii se gh SPOR TOL cine AS_A PARITY ERROR OR ONE 
: Lem ii 

Te cress ane plaeey yaaa TM Toute, 
EXAMINE THE CONTENTS OF OF THe MEMORY LOCATIONS STARTING ar ee 
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ADDRESS IN THE DISPLAY REGISTER. _ THE CONTENTS OF THES 
LOCATIONS SHOULD BE COMPARED 6 THE CONTENTS (IN WR
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PAGE 26 

EAEcP Tis: isask0 8S UROETERARGLE AMO. isab8 Shot D COnTaIh 
EITHER 15370 OR 
TO DETERMINE WaiciE E 

3.4 PROGRAM DESCRIPTION 

35370). 
Ts WERE LOST IN WHAT WORDS 

IN THIS WAY THE Pere oend BE ABLE 

Ts version OF THE BRANCH GOBBLE TEST IS TAKEN T DIRECTLY FROM 

THE 

FORM. DATA IS COLLECTED 

FART Hs BEEN DONE ERE fs TO GIVE THAY Test aN INTERFACE 
fae USER AND MEMORY MANAGEMENT Fi ele Ms ITIONS HAVE 
DONE IN A WAY WHICH WHICH ALLOWS THE yest 3 RUN AST ID IN ITS ORIGINAL 

FROM THE USER AND IF_MEMORY MANAGEMENT IS 

BEEN 

IT IS SET UP AND THAT TEST "is ALLOWED TO RUN BETWEEN THE NEEDED 
DESIGNATED LIMITS. 

-NLIST MD,MC 
ME 

MEMORY EXERCISER 
“San SiR RATING Tet 8 Ger mniTiors ;COPYRIGHT 1973 DIGITAL EQUI MAYNARD, MASS. 

Ns TST OD TA WOMMY SORES mE ROE ING REST 
OD ENS eet ILITY OO oChTon NG WORST CASE NOISE TEST PATTERNS 
i) RA ® PATTERN ( RELOCATED), A ROTATING 0 AND ROTATING 

ALSO INCLUDED 8 ARE USER TESTS WHICH CAN ag USED TO TEST SPECIFIED SEG- 
Se ai NG THE PATTERNS QNED ABOVE. ADDITIONALLY A 
508 | T Is Tore 9.5 OF THE DOCUMENT) WHICH 
i CAN ee I TION IS SUSPECTED INVOLVING THE FIRST 

7A MOS ADDED, THE BRANCH GOBBLE ROUTINE. 
: THE MAY AY BE EO FAIL~D WHEN RUNNING. THE PROGRAM WILL PRINT 
A MESSEUE ( FAILED) AND CONTINUE IN SEQUENCE WHEN THE POWER COMES 
‘BACK UP. ION#® DO NOT POWER FAIL THE PROGRAM IF THE PROGRAM IS IN 
"MOS MEMORY OR IF THE PROGRAM IS TED. 

: LOADING AND STARING, IN TRUCTIONS 

Le MOORE CRAN CHILI WILL TEST PATTERNS IN LOWEST 4K 
‘THUS THE PROGRAM C ai 8 Horst cas RIED AT O00 TE RELOCATED. TO PREVENT 
j RELOCATION FROM OCCURING DEPOSIT 200 INTO LOCATION 42 (NOT NECESSARY 
TF D VIA ACTI1). THIS RCTION WILL PREVENT RELOCATION AND ALSO 
HIMler TESTING MEMORY IN LOWE 
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| DDQABA.P11 STARTING INST % DEFINITIONS 

| 1229 ;0F MEMORY, TO RESTORE THE LOADERS. RESTART AT 162. 

| isa ay Ar A re 8 PRIN TION OF EACH PASS, AND } ; | 13 Ne BR OREEK NAME “THLL BE PRINTED WHEN TEST 16 COMPLETE. 
1234 

| 1235 : GENERAL REGISTER ASSIGNMENTS 
| 1236 oooo00 RO=%0 

1237 000001 Rl=%1 
| 1238 oo0002 Re=%2 

1239 R3=%3 
1240 R4Y=%4 

|; 1e4l RS=%5 
' eye oo00006 SP=%6 
| 1243 000007 PC=% 

1244 oooc00 R10=”0 
124s 000001 R1ll=%1 
1246 ooo002 Ri2=? 

| 1947 000003 Rig=%3 
| 1248 000004 R14=%4 

1243 oooo0s R1S=%S 

| 1251 ;STATUS REGISTER (PSW) BIT ASSIGNMENTS 
| 1252 oo0001 C=1 :C BIT 
| 1253 oo0002 V=2 -V BIT 

1254 2=4 *2 BIT 
1255 10 N=10 :7N BIT 

ee re urea teva. 2 ES BaHTY LEVEL 
1259 000000 *KERNEL MODE 
1260 049000 : :SUPERVISORY MODE 

1 Appa ’ PREVIOUS KERNEL MODE 
1263 610000 PSM=010000 :PREVIOUS SUPERVISORY MODE 
1264 030000 purt=030000 :PREVIOUS USER MODE 
eb 604000 RE :SELECT Ri0-R1S 

1e67 VECTOR ADDRESSES = 

15e8 FPeVEc=10 iPPORESE OF RECERVED INGT. TRAP VECTOR 
ae newest ee © tl Ie EE 
1272 000014 BPTVEC=14 ; ADDRESS OORT AePOINT' TRAP VECTOR 
1273 000020 IOTVEC=20 sADDRESS OF IOT TRAP VECTOR 
1274 ooo024 PFVEC=24 ‘ADDRESS OF POWER FAIL TRAP VECTOR 
1275 990030 EMTVEC=30 "ADDRESS OF EMT VECT 
1276 34 TRAPVEC=34 ‘ADDRESS OF TRAP VECTOR 
1277 TKVEC=60 i ADORE Re OF TTY INTERRUPT VECTOR 
1278 900064 TPVEC=64 : S OF TTY PRINTER INTERRUPT VECTOR 
1273 o00240 PIRVEC=240 ;ADDRESS OF PIRO VECTOR 
1280 000244 FPEVEC=e44 ADORESS OF FLOATING POINT INT. VECTOR 
1281 po0e2s0 MMVEC=250 ‘ADDRESS OF MEM MGMT ERROR TRAP VECTOR 

1283 REGISTER ADDRESSES 
1284 177775 PSW=177776 ;ADDRESS OF STATUS REGISTER 
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—«1Bgs 177774 =177774 ; TACK LIMIT REGIST 
1286 177772 17777, : REQUEST 
1287 1 AK= $5599 : REGISTE 

| ce es : : 
1 177564 — 177564 : : 
1291 177566 1 : FER 
1292 177570 =] ; CONSOL SuITCH REGISTER 
1893 177570 DISPLAY=177S70 : ONSOL DISPLAY REGISTER 

i522 s INITIAL STACK POINTER SETTING 
1236 oposco STKPTR=S00 

i298 ; MISCELLANE BIT ASSIGNMENTS 
l 1 1563 tee Bitiz= A4d000 
131 cen AON it} 

1356 B80 tee" Bat 
1304 000400 BITe= 
1305 000100 BIT6= 100 

ioe 1 1308 ax 
1309 000100 WO = 
1310 :MEMORY MANAGE! REGISTER ADDRESS ASSIGNMENTS 
131 177572 sRo=! ;ADORESS OF MEM MGMT REGISTER SRO 

i315 eee arat = .* * - “SRe 
1314 172516 5R3=172516 ADDRESS OF MEM NGMT REGISTER SR3 

1316 172300 K 1 ;ADORESS OF KERNEL °I’ 
1317 172302 K =] DESCRIPTOR REGISTERS 
1318 172304 K 1 
1313 172306 K 1 
I 172310 K 17231 
1321 172312 K 172312 
1322 172314 KI 172314 
1323 172316 KIPOR?7=172316 

1325 172340 KIPARD= 172940 ADDRESSES OD KERNEL 'I* SPACE 
1326 17e342 KIPARI=172342 ‘PAGE ADRESS REGISTERS 
1327 172344 KIPARe=| 

1368 175305 Kipanest 
1331 172354 KTPARE= 172354 
1332 172356 KIPAR7=1 
1333 
1334 
1335 ; INSTRUCTION EQUATES 
1336 104400 Hi T=TRAP 
1337 104000 SCOPE=EMT SCOPE IS AN EMT TRAP 

1336 “MISC. EQUATES 
1349 o0000€ RW=é sR/W BIT IN POR REGISTERS
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FINITI 
UP=0 :UP BIT IN POR REGISTERS 

20 
“WORD 9 SPECIAL TRAE/INTERRUPT CATCHER IF PRC- 
: 0 ‘GRAM HALTS AT 0 THEN ADORESS WAS NOT 

om ‘LOADED PROPERLY FROM VECTOR. rey 
* STRAPVEC 
“WORD ERROR 
“WORD  PRTY? 
"246 
“WORD LOGICAL 
“Bho BITI4 

comet: tee THIS IS AN END OF PASS HALT 
‘ INOT AR ERROR PAL. YOU HERE ONLY 

TIF SWO6 IS UP. PRESS CONTINUE TO 
'RESUME THE PROGRAM 

TEST IS RUN TO SEE 
: ORE Pest vee K OF CORE INTO 
: F THIS IS 
; RST FOUR ie 
; oo ay 
BY Lon api EHS! ee TeD NOT 

ata FIRST FOUR ony Cane WAY fT HAS 

a tas. ae EXCEPT ae me Ten Pe Coe, 

a. 
(SP), SAVPC2+20000 

ieee IN, Tie ae IF IT HAS ay
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1397 9001 40 004567 026204 JSR RS, RELOC+20000 

ee on 
1400 000150 O16716 17774 MOV SAVPC2, (SP) 
l 990154 000120 CLR 38120 
1 160 S C 

tape 1 era _ oye 8S00 STARTING ADDRESS TO RELOCATE LOADERS noo : H ‘ (3. 

tage reat aoe eahae nee Pe UAERE 
140? 009172 O04767 001732 JSR PC’ SRLOR 

ido 1 000500 PTWO: MOV #S00,SP ;STARTING ADDRESS OF 0-124K MEMORY EXERCISER. 
1410 004767 177714 ISR PC WERE 

IMP aaSTART -GO TO START OF TEST 
PTHREE: Hoy 8500 sSTARTING ADDRESS OF PROGRAM s2. 

IMP F} -GO START PROGRAM s2 
PFOUR: MOV 8500,5P ;STARTING ADRESS OF PROGRAM #3. 

JSR PC, WHERE 
IMP aePRC3 GO START PROGRAM 83 

413 ; ;MEMORY MANAGEMENT TRAP VECTOR. 

1421 554 Ol2706 o00SO0 PFIVE: MOV START ADDRESS OF PROGRAM 84. 
i4se Gooseo poNre? I77e40 ney Peal 
= pes near ies PSIX aev . STARTING ADDRESS OF SRANCH GOBBLE MOS TEST 
14 ppase4 004767 eae "7 Pe PERE’ oe 
1Hek 000300 000167 012236 JMP BRANCH 

1428 : 
1429 ;ROUTINE TO ON STACK iiss SEO ay SBVE NOEGD OR ISR Bc ScAVR 
1431 000304 012667 oD0016 $Savr: Mov (SP)4,1$ :SAVE RETURN PC 
1432 000310 O10S46 MOV %5,~-(SP) 
1433 O003i2 O10446 MOV x4) -(SP) 
1434 000314 010346 MOV %3°-(5P) 
1435 000316 O10e4%6 MOV +7638) 
1436 000320 O10I46 MOV %1,=(5P) 
1437 000322 O10046 MOV 40° -(§P) 
14328 000324 012707 MOV (PE)+, PC ; RETURN 
1439 000326 oo0000 1S: 0 CONTAINS RETURN ADDRESS 

1441 ;ROUTINE TO RESTORE REGISTERS SAVED ON THE STACK 
1442 “CALLED BY RESTORE MACRO OR JSR PC,SRESTR 
1443 000330 012667 oj00016 SRESTR: MOV (SP )+, 18 ;SAVE RETURN PC 
1444 000334 012600 MOV (5P)+°%0 
1445 000336 012601 MOV (SP)+)%1 
1446 O00340 O12602 MOV (SP)+) 42 
1447 000342 012603 MOV (SP)+/%3 
1448 000344 012604 MOV (SP)4)%4 
1449 000346 012605 MOV (SP)4)%5 
1450 000350 012707 MOV (PC)+’PC s RETURN - 
1451 000352 600000 18: 0 “CONTAINS RETURN ADDRESS
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TTL POWER FAIL ROUTINE 
oooso2 iP hanpe 

:T Rohe AT GISTERS Eo eas es Sie a 
01374 177560 Pree - TATUS 
004767 177572 : (regi T THE STACK 
aie 0007Se 13 i ee stay he iery AVAILABLE 

B1a74 177572 MOV #SRO,-(SP) geo 
013745 177576 MOV * -(SP) SAVE SRE. 
012700 172300 MOV or ,RO :GET SS OF KIPDRO 
01 006010 MOV a8. 
ot MOV R3 

1 1S MOV (RO)+,-(SP) ;SAVE KIPDRO-KIPOR7 

nf aa 172340 ao 7 bSe0 T OF KIPARO 
x 0 23: Nov iB Be ,=t8 oie DORE ER pF prep 

1473 OO05S6 010627 3$ MOV SP" (PC)+ ;SAVE STACK PTR IN FOLLOWING LOCATION 
1474 000580 o00000 PFSTK: .WORD 0 :CONTAINS STACK PTR AFTER POWER FAIL 
1475 000562 012737 000572 oc00024 MOV SPUP,dePFVEC § :SET POWER FAIL VECTOR TO PUP ROUTINE 
147% 000570 ooo00c HALT 

1478 -POWER UP ROUTINE. 
1479 000572 on02e40 Pup: NOP 
1480 000574 013706 MOV aaPFSTK, SP =SET STACK PTR 
1481 900600 005767 OO0146 TST MMAVA :CHECK IF MEM MGMT IS AVAILABLE 
1482 001417 BEQ 45 
14839 000606 012700 172360 MOV SKIPAR7+2,RO - ; GET ADDRESS OF KIPAR7+2 
1484 0006 2 Ole70e oo0010 MOV ag. Re 
1485 16 010203 MOV x) 
1486 000620 012640 1S MOV (SP)s,-(RO) ;RESTORE KIPAR7-KIPARO 
1487 07708 SOB 
1488 1 172320 MOV skiPDR7+2,RO0 §_;GET ADDRESS OF KIPDR7+2 
14gq 012640 2s: MOV (SP)+,-(RO) :RESTORE KIPDR7-KIPDRO 
1490 O77eUe S08 2g 
1491 1 177576 MOV (SP)+, aaSRe sRESTORE SR2 
1492 Ol2637 177572 MOV (SP}+' aeSRO RESTORE SRO 
1493 oo0es 005767 006246 4g TST PARAVA cece TF Pa PARITY REGISTERS ARE ENABLED 
14 001402 BEQ 5§ 
1435 000652 004767 006170 - JSR PC, .MAMF GO ENABLE BORITY REGISTERS 

1497 Pore 004767 177446 JSR PC, SRESTR :RESTORE REGISTERS FROM STACK 
1498 000662 012637 177560 MOV (SP)+, a8TKS 
1499 012737 00502 000024 MOV SPDWN; J@PFVEC SET POWER FAIL TRAP TO PDWN ROUTINE 
1500 poste? CLR (PC)+ 
1501 76 10% “WORD O - 
1502 000700 00S267 177772 11$ INC 10$ sDELAY WAITING FOR TTY MOTOR 
1503 000704 100375 BPL 11$ 
1504 000706 7 ooo046 JSR RS, SPRINT :GO TO PRINT ROUTINE 
1505 900712 20 PWRFAIL 
1506 000714 0 b$: NOP 
1807 000716 ococd02 RTI : RETURN 

n
u
n
 

8
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(15><12>’POWER FAILED’<15><1e> 

‘ane TAGS & PRINT ROUTINE 

sCONTAINS PASS COUNT 
outa TERATION PATTERN 

‘CONTA I eG TER IMAGE 
: MEM ILABLE INDICATOR 
:O=NOT AVAIL, -1=AVAIL 
:CONTAINS RELOCATION FACTOR 
"TEMPORARY WORKING LOACATION 

) Pass ADORE SS TO TYPE ROUTINE BELOW 

ICNT:  :WO 0 
ICOUNT: .WORD C 
ERCNT: 8 
LDDISP: 
MMAVA: O 

RELOCF: .WORD 0 
COUNT: .WORD 0 

OREN oR Poot SPAT 
: Ss MESSAGE ADDRESS 
SPRINT: NOP 

MOV (RS)+,1$ 
ADD RELOCF, 1S 

meet 
1S: .WORD O° 

RTS RS 

;ROUTINE TO TYPE ASCII MESSAGE. 

;GET G5; ADDRESS 
;ADD RELOCATION FACTOR 
;PUSH PSW ON TI eae 

CONTAINS :CONTAINS MESSAGE ADDRESS 
RETURN 

MESSAGE MUST TERMINATE WITH A O BYTE. 
; THE nous WILL INSERT @ NUMBER OF NULL CHARACTERS AFTER A LINE FEED. 
CALL: T 

-TAGS USED BY THE TYPE ROUTINE 
$NULL: . 
SFILL: . 
STPFLG: .BYTE 

STKFLG: .BYTE 
STPS:  .WORD 
STPB: .WORD 
. TYPE: MOV 

MOV 
ADD 

1S: MOVB 

cy 
MOV 
RTI 

2s: JSR 
3$: CMPB 

BNE 
MOV 

4; DECB 

MESADR 

1$ 
SNULL ,-(SP) 

1(SP) 

;MESADR IS FIRST ADDRESS OF ASCIZ STRING 

BELOW 

TCONTAING ACOF FILLER EHARACTERS 
CONTAINS NTER 

LABLE FLAG 
STATUS REGISTER : OF 

ADDRESS OF T DATA BUFFER 

;PUSH CHARACTER TO BE TYPED ONTO STACK 
OREN a T THE TERMINATOR ; 
; INATOR CHAR OFF THE STACK 
;RESTORE RO 
;RETURN TO CALLER 

; TYPE CHARACTER 
;CHECK IF CHARACTER WAS A LINE FEED 
;BRANCH IF _NOT LINE FEED 
;GET 8 oF FILLERS REQUIRED AND FILLER 
; CHARACTER. 

;DECREMENT FILLERS REQ. COUNT
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1565 001 770 T sBRANCH_IF_NO FILLERS ARE REQUIRED 
1568 Baie Gores ooo00e2 ‘i Pe,ss ieee FILLER cheat tek 
1567 01076 2 BR 

1 001100 105777 177710 Ss: STB asyPs ;WAIT FOR OUTPUT DEVICE 
1253 BOttBs  iBa3e5 a. 
1571 001106 116677 oo0002 177702 MOVB 3(9P), aSTPB OUTPUT CHARACTER 
157@ 901114 000207 RTS PC 

1574 3 XXXXXXXXXXXXXXXXXXXXXAXXXXXXAXAXK 
1575 ‘ERROR TRAP SERVICE ROUTINE 
1576 001118 005737 177570 ERRTRP: TST aaSWR ;CHECK IF_HALT ON ERROR 
1577 OOlle2 100001 BPL +4 ; BRANCH H IF NO HALT ON ERROR 
1578 001124 OO0000 HALT ‘HALT 
1579 001126 005727 . TST PC) i CHECK TE v TRAP TO x REPORTED 

tear ates ratre ane 2$ S BRONCH TF NOT REPORTED 
1582 001134 010667 177770 MOV SP, 1S :SET "NOT REPORTED’ 
1583 O01140 011602 MOV (SP) ;GET PC OFF STACK 
1584 001142 O04767 o003Se2 JSR PC, SFORMO G0 TO FORMAT ROUTINE 
1585 001146 7 177606 JSR RS; SPRINT GO TO PRINT ROUTINE 
1586 001152 rites TRAPY 
1587 001154 O04S67 177600 ISR RS, SPRINT ;GO TO PRINT ROUTINE 
1588 001160 002271 DIGITS 
1589 001162 Oo0000 2s: HALT ERROR! SECOND TRAP TO 4 OCCURRED 
1590 BEFORE FIRST WAS PRINTED 
1591 001164 005067 177740 CLR 1S 
159¢ 001170 000137 cooec0 IMP 38200 :RESTART AT 200 

1594 .SBTTL cfRROR VICE ROU TINE 
1595 sERROR SERVICE CALLED PC, ERROR INSTRUCTION 
15% ‘OR HLT (A TRAP INST) 
1587 001174 o00240 ERROR: NOP 
1598 001176 O22767 017777 177542 CMP 817777,ERCNT | ;CHECK FOR MAX ERROR CNT 
1599 Oo Leo 001403 BEQ 4§ 
1600 001206 062767 000001 177532 ADD #1, ERCNT ; INCREMENT ERROR COUNT 
1601 O01214 03e737 001000 177570 4s: BIT #BiTS, JaSWR :SWITCH 9 UP? 
1602 001 OO1411 BEQ S$ 
1603 O01 042767 017777 177516 BIC #17777,LDDISP ;SAVE RELOCATION, BITS 

ie Gale fiers? irr treete by Oba Suita’ Meta alle ay aecisrs 
1e0e Boies DONTE? ipebae css; JR Bee cope. TSTERS OH THE STACK 
1607 OO0l2S2 016602 000014 MOV 14tSP) Re :GET PC OF ERROR CALL 
ithe toiaes 010201 MOV Re, Rt 

1610 O01 020000 177570 ave $56000, asSuR :PRINT OUT DESIRED? 
1611 OOle72 OO1044 BNE 1$ :BRANCH IF NO PRINTOUT 
lole2 go1e74 004767 000220 ISR PC, SFORMO GO TO FORMAT ROUTINE 
1613 001300 004567 177454 JSR RS; SPRINT :GO TO PRINT ROUTINE 
1614 001304 163 ERRPC 
1615 001306 poaee 177446 ISR RS, SPRINT :GO TO PRINT ROUTINE 
1616 OOi3l2 002271 DIGITS 
1817 001314 016602 ocOocoo4 MOY 4(SP) Re GET FAILING ADDRESS (IN R2) 
1618 001320 004767 000174 ISR PC, SFORMO GO TO FORMAT ROUTINE 
16:9 001324 004567 177430 JSR RS; SPRINT :GO TO PRINT ROUTINE 
1620 901330 002247 ADRESS 



SERVICE ROUTINE 

177870 

177572 

TEST DDQAB-A O-124K MEMORY EXERCISER 
DDGABA.P 11 ERROR 

1621 Cole 105767 005265 
lbe2 oi 001017 
ibgs Tea 301006 00S2S6 

1e5e Bol sve ? 177406 
1626 pad 001467 
162? O01 010046 
ees O01 s 004767 000360 

1 01363 O04S67 177372 
1631 001366 001502 
163e O01 010346 
1633 001372 004767 O00344 

ese rae 7 177356 ese 
ee BE Gi 
1639 001414 OO4S67 177340 
1640 001420 001515 
1641 O0l4ee 005737 177570 

es Bi ae, 
1644 001432 OO4767 176672 
1645 001436 010042 
1646 001440 O6e70e o0000e 
jad 001444 90000e 

1649 OO1446 051124 OS0101 
1650 001454 020104 O47Se4 

He Bi TS oxen ie BIS pal Pat 
1655 001502 041040 O4ei01 
1656 001510 OSei01 036501 
1657 001515 007 000 
tee 001520 

1660 001520 066767 177230 
1661 001526 066767 177222 
1662 001534 OO04767 176544 
1663 001540 012704 002271 
1664 001544 005003 
1665 00154 162702 000002 

ie Bie Sie 
tee ittse4 ayth§ 177170 

it ies ge com 
1672 O01574 O4e701 017777 
1673 001600 900301 
1674 001602 006001 
1675 001604 006001 
1676 001606 006001 

HO4t*” 
MACY11 27(732) 10-SEP-76 10:35 PAGE 46 

TSTB = PENFLG ; BRANCH IF PARITY ERROR DETECTED 
BNE 11S ‘BUT NOT FOUND 
TSTB  —s- PEFLG : H IF PARITY ERROR DETECTED 
BNE 10$ BUT FOUND 
ISR RS, SPRINT GO TO PRINT ROUTINE 

MOV RO,-(SP) PUSH VALUE TO TYPED ONTO STACK 
sain ISR PC’ 02A GO PRINT VALUE 

; ISR RS, SPRINT :GO TO PRINT ROUTINE 

MOV R3,-(SP) :PUSH VALUE TO BE TYPED ONTO STACK 
a JSR PC’ 02A 

, ISR ; RS, SPRINT :GO TO PRINT ROUTINE 

1S: BIT #2000, 34S sRING BELL ON ERROR 

JSR RS, SPRINT :GO TO PRINT ROUTINE 

2s: TST asSwR ;HALT AFTER PRINT OUT 
BPL | +4 

ISR PC, SRESTR sRESTORE REGISTERS FROM STACK 
38: MOV RO; -( Re) RESTORE CORRECT DATA TO ADORESS 

ADD 82, R2 
RTI 

TRAPY: .ASCII ’TRAPPED 10 4° 

ERRPC: .ASCIZ ‘PCs’ 
XMTDAT: .ASCIZ ’GOOD DATA=" 

RECDAT: .ASCIZ ° BAD DATA=" 

BELL: -ASCIZ (7?) 

ROUTINE’ 0 PLACE ASCII VALUE OF AN ADDRESS IN TO ADDRESS MESSAGE 
$FORMO: ADD RELOCF, 11$+42 

ADD RELOCF’ 41$+2 
ISR PC, $SAYR ; 30 SAVE REGISTERS ON THE STACK 

11S: MOV sOfGITS,R4 : SS WHERE ASCII VALLES ARE STORED 
CLR R3 !WORKING 8 INDEX REGISTER 
SUB #2, R2 :ADJUST ADDRESS 
MOV R2,RS : SAVE 
MOV RS'R1 
TST MMAVA ;CHECK IF MEM MGMT IS AVAILAALE 
BEQ 1$ ‘BRANCH IF NOT AVAILABLE 
BIT a , 28SRO TS MEM MGMT ENABLED 

BIC #17777,R1 :SAVE PAR SELECTOR BITS 
SWAB SséR} :SWAP BYTES 
ROR Ri 
ROR RI :FORM INDEX VALUE 
ROR Rl
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1677 001610 906001 ROR Rl 
1678 001612 017102 901722 mov @PARTAB( 1) RE ‘Sie eft OF PAR 

1 Ratess aoe : Mion 6 PLACES LEFT 
1681 O01 06193 ROL R3 :2 MSB’S GO INTO R3 
1682 O01 SOB RO, .-4 
1683 001630 O4270S 160000 BIC #160000, RS ;CLEAR PAR SELECTOR BITS 
1684 001634 R00 RS, Re iF ORE 18 

iBBe rate 1S: ASL Ret Bre T TO R3 
1687 001642 ROL R3 
1688 001644 000006 MOV #6, RO :DIGIT C 
1889 001650 BR 3$ :PRINT FIRST DIGIT 
1690 001 2s: BSL Re 
169 1 R R3 
16 1 DEC RS 
1693 001660 i BNE es 0 

418: (3), (4)+ NTO MESSAGE iBge ibe peo § HOVE OitiRe 3), (4) COR ofan hoe tes 
16% 001672 CLR 
1697 OO1b74 DEC i SEE Bret COUNT 

16 1 176424 BNE es SRESTR RESTORE REGISTERS FROM STACK 
1700 001704 177044 177630 BIC RELOCF, 11$+2 
1701 001712 177036 177750 Bic RELOCF 41$+2 
17 001720 5 : RETURN 

1704 001722 PARTAB: KIPARO 
1705 001724 KIPARI 
170 001 KI 
1 001 KI 
1708 O01 KIPARY 
1708 001734 KIPARS 
1710 001736 KIPARS 
171 001740 KIPAR7 

eis ROUTINE TO TYPE OCTAL VALUE PUSHED ONTO STACK 
1714 CALL: MOV VALUE ,~(SP) PUSH H VALUE 0 ONTO STACK 
1715 JSR PC, CALL 
1716 001742 bea: _ 
1717 OO1742 OO47E7 176336 ISR PC, SSAVR ;GO SAVE REGISTERS ON THE STACK 
1718 OO174% O1 000016 MOV 16tSP),RO GET VALUE 
1719 O01 01 o00006 MOV ,R3 :COUNTER 
1 001 CLR ‘WORKING REGISTER 
1721 001760 006100 ROL RO 

1955 raed er 000260 1$ Rob 5 0,Re :FORM ASCII VALUE 1 ‘ 

1 poi ae4 PeEzDS 000040 MOV ee ‘MOVE CHAR TO TYPE LOCATION 
1725 001774 OO4567 176760 JSR RS, SPRINT :G0 TO PRINT ROUTINE 
1726 02000 002034 2g 
1727 O0e002 o0so0e2 CLR Re 
1728 002004 006100 ROL RO 
1729 002006 006102 ROL R2 
1730 002010 006100 ROL RO 
1731 O0e012 006102 ROL Re 
1732 002014 O06100 ROL RO 
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002020 
ec 

1738 002032 
17339 002034 

' 1740 
1741 002036 

i 1742 

oT: ' 1745 
i” 002050 i ee 
1730 Dosbee 

Le | 4 100 
. 1754 002104 

1755 002110 
1756 OOelle 
1 002114 
l 002116 
1753 O0ele2 
1760 002126 
1761 
1762 
1763 002130 
1764 002134 
1765 002136 
1766 002140 
1767 
i 002144 

aie 

1758 Bee 
i771 002156 

is aa ie 

1774 ne 
1775 OQ02166 
1776 O0ei7e 
1777 002174 
1778 
17793 
17 002202 
1781 
1782 002204 
1783 O0e212 
1784 
1785 
1786 
1787 

006 102 

1 

ses 
000207 
ooo0000 

176300 

177772 

017776 
002065 

1 doit 
01SSS6 

000042 
177710 

176566 

177636 

042101 
020123 
051117 

000 

000004 

051105 
042522 
042105 
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ROL R2 
DEC ff 

$RESTR 
i, SR (SP) 
RTS PC 

2s: .WORD OO 

LO OUTSHIE’ TO SAVE -ABS LOADER 
$LDOR: TST LODFLO 

BEQ 3$ 
RTS PC 

38: MOV #17776,RO 
MOV 825, JKERRVEC 
TST (ROS+ 
BR 2 

2S: CMP (SP)+, (SP)+ 

EC 
MOV #11 
MOV #LODAR, R3 

1S: MOV (RO)+, {R3)+ 
DEC Re 
BNE 1$ 
MOV -(R3) ,LSTLOC 
DEC LODFLO 
RTS PC 

-ROUTINE TO RESTORE LOADER 
$RLDR: TST LODFLO 

BNE 
RTS PC 

25: MOV SLDR1,RS 

MOY BLOG RE 
1S: MOV #1100, FE, 

is 
MOV (PC)+,-(RS) 

LSTLOC: .WORD QO 
JSR RS, SPRINT 

CLR LODFLO 
PC 

$LDR1: .WORD 0 

;RESTORE REGISTERS FROM STACK 

;CONTAINS CHARACTER TO BE TYPED 

;SET TIME OUT TRAP VECTOR 

POINT FO K TO LOADER 
;SAVE FOR RESTORE ROUTINE 

‘WHERE LOADER IS TO BE STORED 
°STORE LOADER 

sSAVE LAST WORD OF LOADERS 

; RETURN 

;GET FIRST ADDRESS OF WHERE LOADER IS 
;T0 BE RESTORED 
sADDRESS WHERE LOADER IS STORED 

ReStOReS ;RESTORE 

;RESTORE LAST LOCATION (SAVED BY SAVE 
;LOADERS ROUTINE ABOVE) 
;GO0 TO PRINT ROUTINE 

sRETURN TO CALLER 
;FIRST ADDRESS WHERE LOADERS ARETO BE 
;RESTORED 10 R 

SLDRM: .ASCIZ ‘LOADER IS RESTORED’ <15><12> 

EVEN 
-DIGIT TABLE 
GIGTAB: “Ol 
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3 8 % 

; MESSAGES 
pozev2 o¥si4 os2i23 ovo fet: ASCII ‘LAST’ 

S O4G505 O51117 ADRESS: .ASCII "MEMORY ADDRESS IS ’ 
101 051104 

O0eebe a O201e3 051511 

002271 O60 030060 O30060 DIGITS: .ASCIZ ‘000000 ’ 
020080 000 
002302 EVEN Te

ce
er
r ey 

n S 

, a
 

i os
] 
=



| 
! 

' 

DD@ABA.P il 
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000212 

177570 

ooode4 

177570 

oooo04 

000250 

LOY 
MACY11 27(732) 10-SEP-76 10:35 PAGE SO 

PLACE: .WORD 0 
-SBTTL MEMORY ADDRESS TESTS 

NEL MGR) btu iis ho Hen cits fee a heHORy 
THAT ADDRESS AND THEN CHECKS FOR THE CORRECT 

Te TLE T SIGNIFICANT BITS OF THE LAST AVAILABLE MEMORY ADDRESS 

; STARTI if 

: STACK POINTER IS AT S00 
UGHHEBHHHHEBEERE rest AT 162 TO RESTORE LOADER#4#4#x4%4444444%4442% 
“MEMORY ADDRESS 5 
START: MOV TART ,geele ces St START BRT ADDRESS 

meh Haney 85 SAVE HOME MONITOR & LOADERS 
ISR RS, SPRINT :GO TO PRINT ROUTINE 

eR 
em Brepr GISTER STORAGE LOCN nov HELE gorsrlf oa BYSPLAY 

START1: MOV 
CLR et Ay ERROR INDICATORS 
MOV omerhe (PC)+ PARITY RESTART ADDRESS 

PERSTRT: : .HORD oo CON AINS ART ADDRESS AFTER PAR ERR 

CLR gaRELOCE ; RET SACATION FACTOR 
MOV SPDWN. aSPFVEC  :SET POWER FAIL TRAP VECTOR 
CLR asPFVEC+2 

;CHECK IF MEMORY MANAGEMENT IS AVAILABLE 
CLR MMAVA ;CLEAR MEM MGMT rire INDICATOR 
BIT ITl2,aeSWR CHECK IF TO RUN WITH 

1 DO NOT USE MEM MGMT IF SWi2 WAS SET 
MOV 81S, 98ERRVEC  :SET TIME OUT TRAP 
CLR asSRo REFERENCE MEM MGMT 
COM MMAVA :SET INDICATOR TO -1 IF AVAILABLE 

1S: ISR PC, .MAMF G0 ENABLE PARITY ACTION 

; ROUTINE TO WRITE V 
OR EXAMPLE ROUT 

intuPs MOV #DONEO, 
MOV PC, RI “LOAD TRACE REGISTER 
JSR PC 
MOV SMAABTOS DaMMVEC iS61 MEM MGMT ABORT VECTOR 
MOV #20000, Re FIRST ADDRESS 
MOV Re, Ra LOAD CONSTANT 
MOV R3, (R2)+ ‘WRITE VALUE OF ADDRESS INTO ADDRESS 
ADD #2°R3 NEXT VALUE 
BR .-6 tWRITE UNTIL DONE 

DONEO: MOV uSTKPTR, SP SET STACK PTR 



eR
eP
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vf 

R
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STs 

177004 ISR PC, SFORMO GO TO FORMAT ROUTINE 
176240 N R RS; SPRINT ‘GO TO PRINT ROUTINE 

176232 ISR RS, SPRINT GO TO PRINT ROUTINE 
SCRLF 

ROUTINE TO CHECK THAT VALUE OF ME Ses Tee Rel Hes WRITTEN CORRECTLY 
MOV PC.R1 ; LORD T 
MOV »R2 

002574 oo0004 HOV a0 1, A#ERRVEC ; eet RAE OUT TRAP 

oooo02 #2,R0 ;SUBTRACT 2 
004370 JSR PC; LDMMO 

1S: ADD #2.RO 
MOV (R2)+,R3 ;GET WRITTEN VALUE 
fro RO,R : CHECK 

HLT ;ERROR! TO DETERMINE WHICH ADDRESS WAS 
ie! ITTEN IMPROPERLY EXAMINE R2. NEXT EXAMINE MEM MGMT REGISTER KIPARI 
; (IF MEM MGMT IS AVAILABLE). ADD Re AND KIPAR1 TOGETHER AS SHOWN BELOW 

RfpaRI(772342) 0 000 YYY YYY YYY 
ADDRESS 
BR 1S 

ooo0sc0 DONE1: MOV #STKPTR, SP ;SET STACK PTR 
MOV PC,RI1 ?LOAD TRACE REGISTER 

sROUTINE TO WRITE 1°S COMPLEMENT VALUE OF ADDRESS INTO ADDRESS 
"FOR EXAMPLE ROUTINE WRITES 157777 INTO ADDRESS 20000 

176144 TST mMAVA ;MEMORY MAGNAGEMENT AVAILABLE? 

172342 HOV SKIPARL, ,R3 FIND LAST ADDRESS IF MEM MANAGE USED 

ASL R3 
ASL R3 
ASL R3 
ASL R3 
ASL R3 
MOV R2,-(SP) ;DEVELOP_ COMPLEMENT OF LAST ADDRESS 

o20000 BIC #2000, (SP) SAVE BITS IF MEMORY IS NOT A MULTIPLE OF 4K 

007276 000250 HOV sHNAB +1) dsMMVEC ;SET ABORT VECTOR 

oooo02 3S: SUB #2,R2 ;R2=LAST ADDRESS 
MOV Re, RS 

2s: COM R3 COMPLEMENT VALUE IN R3 
ooon0e 1S: ADD #2,R3 

MOV 43, -(R2) ;WRITE COMPLIMENT VALUE INTO ADDRESS 
BVS DONES 

017776 CMP Re, #17776 
BNE 1$ 

;SET UP TO CHECK COMPLEMENT DATA WRITTEN DOWN 
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Y HDDRESS TESTS 

176044 

000200 172342 
Need 007244 000250 
O01 002764 Oo00004 
Ht 020000 

062700 000002 
162700 000002 

010000 

012737 003104 000004 

1 
7 007276 000250 

MACY11 27(732) 

DONES: NOP 

1S: MOV 

es: SUB 

DONE4: NOP 

;ROUTINE TO WRIT 
MOV 

NO4 
10-SEP-76 10:35 PAGE Se 

PC,R1 ;LOAD TRACE REGISTER 
NAVA ‘CHECK IF MM IS AVAIL 

1300 @SKIPARL  ; INIT KIPARL 
sHNABTO, JaPRVEC :SET ABORT VECTOR 

#20000, Re FIRST ADDRESS 

RO sFIRST DATA (COM OF ADDRESS) 

$2. RO 
(R2)+,R3 GET VALUE 
RO,R3 * CHECK 

2 

E pes # INTO ALL BORE See 5 IN_A 4K BANK 
sp - Apaamtatat a TIME OUT TRAP VECTOR 

ara 0, gerwvec 

RO 
RO ;RO_WILL BE DATA WRITTEN 
#4096. ,R4 ;SET 4K COUNTER 
RO, (Re}+ ;WRITE BANK #® INTO ALL ADDRESSES 

2s 
i$ 

(SP)+, (SP)+ ;RDJUST STACK PTR 

;CHECK THAT DATA ey ABOVE CAN BE READ 
Vv ; , O#ERRVEC 

1§: 

2s: 

DONEYB: CMP 

PC’ LDMMO 
#20000, Re 

(SP)+, (SP)+ 

;ROUTINE TO WRITE CONSTANT DATA INTO 4K 
;BANK STARTING WITH LAST MEMORY LOCATION 

MOV 
MOV 

PC, RI 
#MMABT 1, JUMMVEC 

a 
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1970 0031 oooco2 #2,Re 

i3¢e et 1S: C 
1 0031 1 o1ocoo i MOV 840%. RY 
1974 0 2s: MOV RO, =(Re) 

in 1 017776 eye R2 o So7 CHECK IF DONE 

ise al a an 
igs posiee | OOd7ES pr OtC«GS 
1981 
} 1 1 00324 O00004 DONEYC: MOV 4D, JSERRVEC 5 BIB BER ma 
ie ss Oiar37 oven 0002S HOV TO, garmivec ;SET ABORT VECTOR 

i 022704 010000 1S: CMP #4096. | R4 : CHECK IF WRITE ABOVE STARTED ON 

— ee 1 (R2)+,R3 
1991 CMP RO,R3 

isa ee 
1 RY idee ie 6 ois 
1 2s: INC RO 
1 MOY 840%. RY 
1 3s: MOV (R2)+,R3 
1 CMP RO, R3 

BEQ +4 
2001 2 S 

= : 2 
2005 
2006 DONEYD: CMP (SP)+, (SP)+ 

TST 4, ;BRANCH IF PROGRAM WAS NOT - 
Q GIN1 : LOADED VIA ACTLI IN QV OR AA MODES 

TST LOGICAL +2 : IF NOT IN QV MODE 
2010 BPL BEGINI - 
oll MOV 86, J8ICNT ;SET ICNT TO DC 1 PASS ONLY IN QV
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Ss | DOGABA. Pil Ss Te 

2013 

soie ; THIS ee ie Lay TEST PATTERNS THROUGHOUT 
e016 ro ie T THEY CAN BE WRITTEN AND READ 

S518 012706 00500 zeny PTR, SP iSET STACK PTR 
004767 OO3S44 une ACTION 

i PER meee creek TIME OUT OUT Rap 

;WRITE 1 aa 8 Weary PATTERN STAR BATE ss ae 

000001! 01 2(5P) PUSH STARTING BANK § ON THE eS a re 

004162 cue PC, . 1X8 ie *RouTine’ TO URITE 1 1 XOR 8 PATTERN 

-CHECK 1 XOR 8 TEST PATTERN WRITTEN ABOVE 
BONES: MOV SERRTRP , JSERRVEC 

— ; MOV PC,R1 iipoaTe trace 
000001 MOV 81;-(SP) ee es 8 ON N THE STACK 

== 
Ba
 

i _
 

R
o
e
 

Op
 

NEG R3 le 8 OF 128. WORD 
MOV R3,-(SP) WL BY .1X8 ROUTINE ABOVE 

oo42e44 JSR PC,..1X8 £60 CK 1X8 PATTERN 

CLR (PC)+ ;SET INDICATOR TO WRITE NORMAL 3x3 PAT 

Te aries Ronee STNG TO eae 
F dekire ee ae, be LAL, 

Be Lea reer EPO DORE HRCA em 
ie 15 see & 

Rep
 R

E R
RO 
BA
RO
NE
 

se 
taR

2 
ce!

 c
oe 

dR 
SD

R 
MNO

 N
ND 

SR
S 

003364 012706 ooosoo ov :SET STACK PTR 
(Bi ' . 

ose Ole7a? 03412 000004 NOY SOONE7, SSERRVEC HEY Theo Tire oot Thee VECTOR 
003400 O12746 000001 MOV a 5(SP) : PARTING BANK & ON S ACK aie 

ete OO4446 Gah PC, .3x9 Piet Hae sa Ooi 9 aL 

012737 001116 oco004 Acres ae . TTS TR TRE SeeRIVEG ~~ 
etd 016600 000006 : HOV 6(SP),RO ;GET 8 OF 256. WORD BLOCKS WRITTEN 

Castes Macey Ney BB, (PCs a 
0034 pog000 WOS. 256: WORD 0 cilia is X als OF 256 UBRD BeOCKS IN MEM. 

Shae plore, ooo My PRI sagt gtnex BTR 
003440 012746 000001 MOV 81/-(SP) :PUSH BANK @ ON THE S . 
posi 010046 MOV RO; -(5P) PUSH & OF WORD BLOCKS TO WRITE 

004767 O04626 ISR PC; .. 3x9 ‘GO CHECK DATA WRITTEN 

;SETUP TO RUN MODIFIED : XOR 9 PATTERN IF PARITY MEMORY IS AVAILABLE 
o034se2 9067 007116 TST JSPARAVA BRANCH IF PARITY MEMORY IS NOT AVAIL 
002456 0014 BEQ DONES 
903465 005737 9032tce TST aePARPAT :BRANCH IF PARITY PAT JUST WRITTEN 
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fear boge-A O-124k MEMORY EXERCISER MACY11 27(732) 10-SEP-76 10:35 PAGE SS 

Pil CASE NOISE TESTS WORST C 

soe pore 003362 an SP, gHPARPRT T INDICATOR TO WRITE 3X9 PAR PAT ( ; 
$871 BABS 34 BR ‘REPEAT +8} USING AboiF ice 3x9 PATTERN 

373 {RITE 8 XOR 13 TEST TTERN STAR EP oe 

ot 003522 co00004 donee: ay retke rer eves | as ad os ee fgg . oo Be 
2078 CLR seas! se pee ON aes STACK 

004767 o0S226 ISR PC, 8X13 PY Pee * ROUTINE TO WRITE DATA 

Bry ASHECK 8 x0 8 XOR 13 T ree Par RN WAIT 

Bre Biseor © OoOse aM i SIR, PIR REGISTER 
2984 012737 001116 oooco4 MOV ated JSERRV 

se ee & mt 
2087 042704 000001 BIC a RY SET 4K BANK COUNT TO 8K INCREMENT 
oes bor 4a3 Q Bie, :06 NOT CHECK IF ONLY 12k 

2050 003554 004767 onSe46 ISR ..BX13 :GO CHECK 8 XOR 13 PATTERN WRITTEN S8CVE 

2092 
RELOCATE PROGRAM TO CHECK ADDRE 1 XOR 9 PATTERN 

soa 003560 000005 BONE LO: Reset SBS abt e Meh ROT a FA Hy" magic 
2095 003562 005/37 ooo042 1S: as42 “CHECK IF PROGRAM LOADED uta ACTII 

2 met ae fe ares sgoer amare sv 
2099 ree DO4S67 002544 : ISR 5,RELOC’ Rotate Proce CODE 
2100 O60 000000 dogo00 ; podo0o To 

sto OB Seem ‘ST sR 'HAS RELOCATION SUCCESSFUL? 
2103 rises ataie Q 3$ : attesascar 1.£. WAS THERE 
2104 : SUFFI TENT MEMORY TO RELOCATE TO. 
2105 903614 137 gowese IMP aehearsT : T 
2106 3s ADD ; 
2107 003624 062706 Oe0000 Ned STACK PTR 
2108 003630 052767 !00000 175112 BIS sO OCATION INDICATOR 
2109 003636 016737 175106 177570 MOV i) Y:LOAD DISPLAY REGISTER 

2lll ; sposmnuneunegreeerert monet Cogs g oye alll 
elle ‘PROGRAM I NOH EXE PC AS SHOWN BELOW +20000. 
2113 : CAUTION: Bo NOT A NG TO RESTART PROGRAM AT 
st 2 eereritirtitiiiiiiiitiiitititiiiiiiiitiriiiiiitess rere less s Sess SSS 

2116 003644 010701 DONE11: MOV PC,R1 ;RESTART ADDRESS TO LOOP TEST 

2118 -WRITE 1 XOR 8 TEST PATTERN IN LOCATIONS 000000-017776 
2119 003646 oOSO46 CLR (SP) PUSH STARTING BANK & ON THE STACK 
2120 002650 012746 ocOco4O MOV #32. -(SP) :PUSH # OF 128. WORD BLOCKS T0 WRITE 
elel 003654 004767 003622 JSR pc, . {xe :G0 TO ROUTINE TO WRITE | XOR 8 DATA 

gigs 003660 01070: MOV PC,R1 :RESTART & LOOP TEST ADDRESS



' TEST OOQAB-A O-124K MEMORY EXERCISER 
DD@ABA. P11 WORST CASE NOISE TESTS 

1 15 
2le7 4 012746 
gigs 003870 004767 003730 

2130 

ap i 
st Oa eeeS 002446 
giz 020900 

sie rai 003712 
sie Tete o4o000 000106 

2% b, OoG Soolet 
ay 0186737 178010 177570 

SL ss Hee te Sts 
144 sim Pauee Bere irre 

21% 006367 900100 

ci Grae iGo 148 1 
149 100000 

2150 013737 000750 177570 
2151 004567 002324 

000000 
040000 
005704 
001402 
000137 doO04eS2e 
066707 177762 

706 177756 
05276 174672 
016737 174666 177570 
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;CHECK 1 XR 8 TEST PATTERN AS a TIEN N FRONT ae Boa ON THE STACK 

Pi Ce CAE Bc Ue eR 
;RELOCATE PROGRAM r0 CHECK aoonEsses 000000 - 037776 USING 
3208, 9 AND 8 *BR bP PATTERNS 

: UPDAT IST ee Hs ISTE Loess 
i i TRETUPN UNRELOCATED 
MOV KCNT 
BIC OFF ae SLDOISP CLEAR RELOCATION INDICATOR 
MOV ISP, a8 puny : “DISPLAY NOT RELOCATED 
MOV ;3ET TIME OUT TRAP 
St 300 ‘ [CHECK IF 12K OF MEMORY IS AVAILAELE 

3 1S, QaGRRVE ;CHECK IF 20K OF MEMORY 

1s: A BBTKPTR, SP 1 STACK POI 
: MOV Ri LOPonte Thee ecisTER 

BIC al @aLDOI OCATION INDICATOR 
MOV DSLODISP, aSDISPLAY “LOAD DISPLAY REGISTER 
ISR RS, RELOC ; RELOCATE PROGRAM 

23: #000 
TS RY ;RELOCATION SUCCESSFUL” 
BEQ 4S : YES 

38: IMP BRRANTST G0 TO RaNoon DATA TEST 
4g: ADD gs.FC :RELOCA TE Pe 

ate F BD ication OF IROTCATOR 
MOV #100000, L DOTS? iRe DISPLAY REGISTER 

‘PROGR TSN 

a. TEAGUTINE cone, BA. SHN 
CLR @sPARPAT ;SET INDICATOR TO WRITE NORMAL 3X9 PAT 

DONE13: MOV PC,R1 UPDATE TRACE REGISTER 

;WRITE 3XOR9 TEST PATTERN IN LOCATIONS 000000-037776 OR O00000-077776 

nov (Res, -(SP) ipugH gen a. Sck" X WORD @OUNT ON_STACK 
BLKCNT: .WORD 0 :CONTAINS 256. BLOCK WORD COUNT LOADED 

BY ABOVE ROUTINE. orto" 100 TF 8/16K 
JSR PC, .3x9 

; CHECK ‘en WAIT TEN IN LOCATIONS 000000-037776 OR COO000-077775 

Crk SB) ;PUSH STARTING BANK ® ON THE STACK _ 
MOV BLKCNT,-(SP)  ;PUSH 256. WORD BLOCK COUNT ON THE STACK 

2 
OW #40000 OR +10000° 
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EST DOQAB-A 0-124K MEMORY EXERCISER 
WORST CASE NOISE TESTS 

004767 004160 

005737 007116 

003362 

010667 177222 

OOSO46 

boire? over 

012767 o40000 Oo0CO02e 
O22767 O00040 177670 

O4e737 100000 000750 
013737 000750 177570 

012737 OO044ie o00004 

tea? O7rioe 172304 
012737 OOO400 172344 

012705 005477 

014203 

FOS 
MACY11 27(732) 10-SEP-76 10:35 PAGE $7 

JSR PC,..3X9 ; CHECK 

{ROUTING 19 a oboe ella 3 XORS PATTERN SHOULD BE RUN 
;BRANCH IF PARITY MEMORY NOT AVAIL 

;BRANCH IF MODIFIED PATTERN JUST RUN 

PARPAT TO WR I IFIED PAT Bs en 1» ee om, “WRITE 8 XOR 13 ATTERN IN t tes! 
BONEL4: MOV & LOOP ADDRESS 

CLR Prep a fst fe Webra BANK ® ON THE STACK 

TON BES Berd PSH Te eT Ratit Baga "ME STACK 
;CHECK 8 XOR 13 PATTERN WRITTEN ABOVE 

i pron B py & LOOP ADDRESS 
THE STACK 

AND 8 OF BANKS TO CHECK (2) 
:GO TO CHECK ROUTINE 

-RELOCATE PROGRAM BACK TO LOWER MEMORY 
BONES: MOV #40000, 1$ 

CMP $40. BLKCNT 

Relig 
MOV PC,R1 ;UPDATE TRACE REGISTER 
ISR RS; RELOC MOVE PROGRAM BACK INTO LOWER 

18: 40000 3 FROM OR 100000 
oo000c :T0 
IMP as. +4 *RETURN UNRELOCATED 
MOV ast : STACK POINTER . 
BIC * J8LDDISP CLEAR RELOCATION INDICATORS 
MOV SaLDDT , @SDISPLAY ?LOAD DISPLAY REGISTER 

.SBTTL_ RANDOM DATG, ROTATING 1/0 TESTS 
PROGRAM ABANDON OAT DATA TEST. THIS TESt MOVES renege ce Af CODE THROUGHOUT MEMORY 

MOV a SeERRVEC Et TI our TRAP 
TST mnavA ; CHECK TF AEM GAT Is AVAILABLE 

Bee Bg LDMMO ae a UP Non 
INCB oak ALLOW 4K SSING IN FIRST 4K 
MOV niece duposupian: aakI 

1S: MOV #20000, Re SET (10, "TO’ ADDRESS POINTER 
CLR RY SS POINTER 

25: MOV #2048. ,RS SET 4K Roe RD COUNT 
38: MOV (R4)+, tRE)+ ?MOVE CODE 

MOV (R4)+, (Re)+ 
DEC RS :DECREMENT 4K WORD COUNTER 
BNE 3$ 

MOV #4096. -PLACE+1,RS -SET 4K WORD COUNTER 
4g: MOV -(R4) .RO :GET 'GOOD” DATA 

MOV -(R2)°R3 GET *BAD’ DATA 

;SET KIPDR2=RW UP 209 BLOCKS



GOS 
| TEST pore 1 ETT ROTATING vonage 27(732) 10-SEP-76 10:35 PAGE S8 

2237 

5538 
004346 

Baas 

Cl244e 

000100 

173474 
000207 
173462 

000S00 
000742 
000007 

174144 

001052 

000072 

173022 

173470 

000742 

SS: 

6$: 

73: 

-ROTATI 
ROTO: 

RO,R3 ;COMPARE ’GOOD’ 8 ‘BAD’ DATA 

con STEP ADDRESS FOR ERROR ROUTINE 

-(R2) EEO ARE BCORESS POINTER 
RS ‘DECREMENT 4K WORD COUNTER 
ug ‘LOOP UNTIL 4K WORDS CHECKED 

MMAVA “CHECK IF MEM MGMT IS AVAILABLE 
es BRANCH IF NOT AVAILABLE 
#KIPARI 

oak PARE 

bY. , Re STEP ADDRESS 

SSTKPTR, SP ;RESET STACK PTR 
BERRTRP, JSERRVEC; RESTORE ERROR TRAP VECTOR 

TEST. THIS TEST ae A SINGLE ’0’ THROUGH MEMORY 
Tet! il ioe * 177777 

ibe. see (SP) ; OF 2b. aoe, 
PC, .USER Oe WR 

itl, ig #1'-(SP) : REIN 
SET 8 

BANK 8 
WOS.256,-(SP) ; WORD “BLOCKS TO CHECK 
PC, .ROTO 8510 ROT "Q ROUTINE 

; ROTATING 1 TEST THIS TEST ROTATES A SINGLE °1’ BIT THROUGH ALL OF 

ROTi: CLR . CONST ;CLEAR CONSTANT 
MOV #1,-(SP) :PUSH STARTING BANK ONTO STACK 
MOV WOS. 256,-(SP) :AND 8 OF 255. WORD BLOCKS IN MEMORY 
ISR PC, . GO WRITE 0°S THROUGHOUT MEMORY 
MOV PC; RI :SET SCOPE PTR 
MOV ah ) ier AE BANK 8 
MOV .256,-(SP)  :SET 8 OF 1 HORO BLOCKS 70 CHECK 
JSR PC, .ROTI :GO ROTATE A *1’ BIT THROUGHOUT MEMORY 

-END OF CYCLE 
END: MOV #50, TEMPO 
15: RESET 

DEC TENPO 

BT ‘SHR 
BEQ 23 

ote 
JSR »GOPHLT 

2S: MOV PC’RI UPDATE TRACE REGISTER 
MOV #STKPTR, SP SET STACK PTR 
INC asICNT i INCREMENT PASS COUNT 
CMP #7, J#ICNT _ 
BEQ DONE BRANCH IF § PASSES COMPLETED 
JSR RS, SPRINT G0 TO PRINT ROUTINE 
ASTERISK



, TEST 
_ 00 

2310 

pu
yo
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Re 
BS

SR
RA

GB
S 

oT O-124K MEMORY EXERCISER 
RANDOM DATA,ROTATING 1/0 TESTS 

GL
AR
E 

000137 

000000 

004567 
012444 
10$737 
100375 
013700 

1407 
767 

710 

000240 
000240 
000167 

003272 

174130 

177564 

000042 

175256 

17S4S6 

177570 

oco004 

172562 

MACY11 27(732 ) 
HOS 

10-SEP-76 10:35 PAGE 59 

IMP DSBEGINI 

TEMPO: .WORD O 

DONE: 
JSR RS, SPRINT GO TO PRINT ROUTINE 
ENDMSG 
IST asTPs :WAIT FOR BELL TO RING 

MOV je42 RO :GET DECTAPE MONITOR RETURN ADDRESS 
BEQ FINISH 
JSR . PC, $RLOR RESTORE MONITOR 8 LOADERS 

LOGICAL: JSR PC, (RO) GO TO DECTAPE MONITOR 

NOP 
NOP 

FINISH: JMP START 

.SBTTL USER TESTS 
-SBTTL PROGRAM # 2 

“THIS PROGRAM ALLOWS THE USER TO SELECT A STARTING 4K BANK 8,8 OF 4K 
jBANKS TO TEST, AND A WORST CASE PATTERN TO WRITE AND CHECK. 

-NOTE: OR en Ree ER procRAnt’ sce HERE ITH *ORCOFLE =1 
PRG2A: MOV ScRRPTR SP SET STACK PTR = 

CLR JSaPEFLG *CLEAR PARITY ERROR INDICATORS 
CLR (PC)+ *CLEAR RUNNING ALL PATTERNS FLAG 

ALLFLG: .WORD O ?CONTAINS RUNNING ALL PATERNS FLAG 

MOV POM, DOPFVEC {GET POMER TATE TR VErTOR Sen 
HOV fm” aeeRRVEC 

BR aia CO SYSTEM DOES NOT HAVE MEM. MANAGEMENT 
: SWl2 IS BEING DISCONNECTED. 
ye BE RECONNECTED BY DELETING 
*THIS BR INSTRUCTION. 

BIT #B1T12, a6SWR ;CHECK IF TEST IS TO BE RUN 
BNE 1$ WITH MEM MGMT ENABLED 

TST a#SRO pene IF MEM MGMT IS AVAILABLE 
BCS is 1s a BRANCH IF NOT AVAILABLE 

1S: MOV #ERRTRP, JHERRVEC 
CLR OSICNT 
CLR JSLDDISP 
CLR JePARPAT SET INDICATOR TO WRITE NORM 3X9 PAT 
BIT 8SWO1, SWR !IS THERE A TTY? 
BEQ cs 
HALT 
TST PARIT 
BEQ 
JSR PC, .MAMF 

38: TST . STBANK 
BNE 4g



. TEST DOQAB-A 0-124K MEMORY EXERCISER 
PROGRAM # 2 _ DOGABA. Pil 

2349 00S03e 
RU
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28
 005250 

coseSe 

001414 

173714 

004616 

177772 

001760 

173666 

177652 
177674 

occsed 

MACY11 27(732) 
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PC, RELOCP 

a 

5+. aaae 

.PARIT 
1$ 
PC, .MAMF 

RS, SPRINT 

eaaiae 

. STBANK 
1$ 
PC, RELOCP 

RS, SPRINT 

liad 

RS, SPRINT 

PC,RECD 
0 
#PRGOR, PERSTRT 

"oar. 
OCF RO 
a RO 

, 

bata: ay Bee se eTL XOR @ ROUTINE 

ae 

SALL 

. STBANK , - (SP) 
- BANKS, -(SP) 

Lar die 
;ROTATING °0° ROUTINE 
s ROTATING 1’ ROUTINE 

‘ALL EXCEPT 

;GO0 TO PRINT ROUTINE 

;GO_ GET ANSWER TO THE PARITY QUESTION 
;TYPE 1 IF PARITY DESIRED O IF NOT 

;BRANCH IF pally ped DESIRED 
GO ENABLE PARITY ACTION 

;G0 TO PRINT ROUTINE 
:ASK USER FOR STARTING BANK 

;CONTAINS STARTING BANK & 
CHECK IF STARTING AT BANK 80 

;GO RELOCATE THE PROGRAM TO TOP OF MEM 

;GO0 TO PRINT ROUTINE 
ASK USER FOR # OF 4K BANKS TO TEST 

;CONTAINS # OF BANKS TO CHECK 
;G0 TO PRINT ROUTINE 
;ASK USER WHICH PATTERN 

;CONTAINS PATTERN 8 
PAR ERROR RESTART ADDRESS 

$20 CHECK SWITCHES 

& TO FORM INDEX 
: ADO RELO RELOCATION FACTOR 
GET UNRELOCATED PC _OF ROUTINE 

BBE npenopet ate Ror Ine 

:3 XOR 9 ROUTINE 

F
O
O
 
L
G
 

i
 

o
y
 

N
O
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£
U
I
M
U
e
 

C
 

e
e
e
 

e
e
 

ITY 3 XOR 3 PATTERN 
USER 

;GET STARTING BANK 8 
;GET_ & OF 4K BANKS 

Me DA SeeR a3" STOP uITH 256. 
:WORD BLOCK COUNT 
:TO_ FORM 128. 
;WORD BLOCK 
: COUNT 

: SAVE



' TEST DOQAB-A O-124K MEMORY EXERCISER 
PROGRAM # 2 DD@ABA.P11 

2405 SE SBE AR? ozzn 
5408 16746 1776le BS aera 
2410 7 O0023e6 

Su meee Bee ltrs Sis Bee ick 
edi? 005310 

ie mee Bae ie Sip SUS Mee Lins 
2419 1 
ed 16 
e421 16 
e422 006316 0 o

 

a 

1 
7 

. 

e460 005472 O04SE7 1722be 
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2$: . WORD sCONTAINS 128. K 1 
ISR Be, 1x8 i EONALTE 1 Zoro Oey BAT FERN 

MOV TANK -(SP) iE STARTING BANK § 
MOV 2$,-(SP3 ‘GET 128 BOCK COUNT 
ISR PCa xe :G0 C PAT 

TST ALLFLG CHECK IF RUNN PATERNS BRE | SSX eek SKO PATTERN TF RUNRING ALL 
BR $1X8 ‘OTHERWISE LOOP 

$3x9: MOV .STBANK,-(SP)  ;GET STARTING BANK # 
MOV sBANKS ~(SP) sGET 8 OF BANKS 
ist GFL :] PROGRAA s 2 STOP WITH 256. 

ASL +8) HO PIBLY BY 1 
ASL (SP) TO FORM 
ASL (SP) :256. WORD 
ASL (SP) :BLOCK COUNT 

1$: MOV (SP), (PC)+ i SAVE 
25: .WORD OQ ‘CONTAINS 256. WORD BLOCK COUNT 

JSR PC, .3x9 :GO WRITE PATT 

-CHECK PATTERN WRIT 
3s: MOV RUT Te) ;GET STARTING BANK 8 

MOV 2$,-(SP} GET 8 OF gob. WORD BLOCKS 
1SR Peat ee *GO CHECK PA 

TST ALLFLG ;CHECK IF RUNNING ALL PATTERNS 
BNE $8x13 :GO START 8X13 PATTERN IF RUNNING ALL 

$8X13: TST @BPRGIFLG ;CANNOT DO 8X13 PATTERN USING 

fioy “Barca } a & OF 4K penis 
gir 1, (SP) :MUST BE AN EVEN ® OF 4K BANKS 

1S: . 
: JSR RS, SPRINT :GO TO PRINT ROUTINE 

QUEST PRINT ? 
J PRG2 RESTART 

2S: ISR PC, .8X13 GO WRITE PATTERN 
MOV . STBANK, -(SP) 
MOV “ BANKS, -(SP) 
ISR PCy Oxls ;GO CHECK PATTERN 

TST BLLELG ;CHECK IF RUNNING ALL PATERNS __ 
BNE $ROTO !60 DO ROTO PATTERN IF ALL SELECTED 
BR $8X13 

“ROUTINE TO WRITE & CHECK USER CONSTANT 
$USER: 

JSR RS, SPRINT ;GO TO PRINT ROUTINE 

ree: ae ee ee 
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004164 

177366 
177410 
000276 
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0057e4% 000000 

oos7se Oow7er 03614 

177644 

KOS 
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CONST 
ISR PC, RECD 

i gonsT: .WORD 0 
ig: MOV . STBANK , - (SP) 

MOV BANKS, - (SP) 
TST PRG3FLG 
BNE as 
ASL (SP) 
ASL (SP) 
ASL (SP) 
ASL (SP) 

2s: MOV (SP), (PC)+ 
33: .WORD O 

ISR PC, .USER 
MOV 3 TBANK -(SP) 
MOV 3$,-(SP) 
JSR PC: . .USER 
INC ICAT 
TSTB 4s MBTKS 

ey aT BR sCSUBER 
ROTATING © ’Q’ ROUTINE 
$ROTC: Hoy - STBANK, ~(SP) 

TST paar. 
BNE Pg 
ASL (SP) 
ASL (52) 
ASL (5P) 

Roy (35) (PC )+ 
$3 WORD ff ° 

mn ants coe 

mov STARR ~(SP) 

INC aon 
TST ALLFLC 
BNE SROTI 
BR $ROTO 

SROT1: MOV . STBANK, - (SF? 
MOV "BANKS, ~(SP) 
TST PRG3FLG 
BNE 2 
ASL (SP) 
ASL (SP) 
ASL (SP) 
ASL (SP) 

23: MOV (SP), (PC)+ 
33: aHQRO 0 

sASK FOR USER CONSTANT 

py etnertRG oaks 
;GET 4K COUNT 

sMULTIPLY 4K BANK COUNT BY 16. 
;T0 FORM 256. WORD BLOCK COUNT 

; SAVE 

;GO_WRITE USER — 

ee & Cr WORD "BLOCKS 
GO TO USER CHECK ROUTINE 

;CHECK IF USER HAS TYPED A CHARACTER 

;CLEAR FLAG 

;GET STARTING BANK & 
GET ® OF BANKS 

;MULTIPLY 4K BANK COUNT BY 16 
; TO FORM 2S6. WORD BLOCK COUNT 

‘RONTAINS 256. WORD BLOCK COUNT 
;SET CONSTANT 

a aa 
WORD “aLocKs TO CHECK 

set IU PATTERN 

CK IF RUNNING AL! PATERNS 
coro SROT1 IF RUNNING ALL PATTERNS 

;GET STARTING BANK # 
:GET # OF 4 K BANKS 

OUNT BY 16. 
To FORM 256. WORD BLOCK COUNT 

; SAVE 
; CONTAINS. ee: WORD BLOCK COUNT 
;SET CON 
:GO WRITE 0°S THROUGHOUT 



i 

' 

| 

"TEST DDQ@AB-A O-1e4K MEMORY EXERCISER 
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004767 

1767, 

177232 

1p73te 

176702 
177ele 

177570 

172636 

003540 

006132 
177734 
000176 

020600 

177870 

172112 
o00eS4 

000236 

174222 

LOS 
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NOV, STBANK, (SP) Ge STARTING BANK. 8 
We Pek Tl x ROBT RRe BAYER 
+} AFLG ae RURRTNG ALL. PATTERNS 

SROTI ‘COOP IF NOT RUNNING ALL PATTERNS 
$1x8 '60 DO $1X8 PATT 

“ROUTINE TO CHECK MEMORY USING 3 XOR 9 PARITY PATTERN 
$3x9P: MOV 3 PARPAT ;SET INDICATOR TO WRITE PARITY PATTERN 

IMP 3x9 

“ALL PATTERNS 
$ALL: MOV ALLFLG T_INDICA 

TH aL - GIN W a Re TEST PATTERN 
SB 

THIS PROGRIECIS Tee care BS PROGRAM 8 2 ABOVE EXCEPT THAT 256. WORD 

apare ay MAY BEET it P ;SET STACK PTR 
muiie a #1, (PC) :SET PROGRAA 3 F 3 FLAG - 

ee Qo. SPRINT ikONTR Bay AF Root pRe” 

JSR RS, SPRINT ;G0 TO PRINT ROUTINE 
S 

a PRG2A G0 TO PROGRAM 2 

.SBTTL PROGRAM # 
THIS. PRO H MAY BE USED to READ/WRITE A USER CONTANT INTO ANY 

He “Ss PEFLG’ ‘OEEAR PARITY ERROR INDICATORS 
fl ,@BERRVEC’ 

MOV 8.44, PC RELOCATE BACK TO FIRST 4K 
as RS, SPRINT :GO TO PRINT ROUTINE 

JSR PC,RECD 
SADRSO: .WORD O ; SONTAI BITS <15-0> 

MOV -1617,.EXTAD GET EXTENDED BOGRESS BITS <17-16> 
ROR JSR ar SWITCH O 

aCe Re SPR INT 18 ERENT a EouF Ne 
CONST 

SCONST aeRO “ deemaed TA TANT 
PRGA: MOV #PRGHA, PERSTRT coy RUNS HeeR Seree ON PAR ERROR 

NOV SEXTBD'RG set ieee he Cee 
BNE ifs enc Fe ment REQUIRED 
CMP : »R3 CK IF oe ae Te Ne TS LESS THAN 20000 

ROR d#SWR ie i READING 
BCS 3$ : BRANCH 
ISR PC, $SAVR GO SAVE TE Ree pERS ON THE STACK 
JSR PC} RELOCP ;GO RELOCATE PROGRAM 



TEST DDQAB-A 0-124K MEMORY EXERCISER 
DDGABA. P11 PROGRAM # 4 

2573 006176 004767 172126 

a BF om 

e582 O062et 767 000714 
2583 O06e32 019337 172342 

Atk 2586 nT 1 

2588 be See 016700 177652 
2589 006256 012737 O00604e 000060 

Seq) Dorsre OoeGs? 177570 Seq Queers 108014 
2593 006300 011246 
2S94 006302 OO04767 173434 
2595 006306 004567 172446 
2596 le O1Sie2 
2597 1% 062767 O00002 177556 
2598 00S567 000020 
2599 006326 000701 
2600 006330 010012 
2601 O06332 012203 
e602 006334 Ode0003 
2603 006336 001401 
2604 O06340 104400 
2605 O0634e 005742 
2606 G06344 000771 
2607 006346 000000 
2608 
2609 

St caso gue See Ooesee 11502 
2613 006354 010203 
2614 006356 062703 017776 
sels os 012737 006432 o00004 

16 005004 
2617 006372 005723 
2618 006374 Ole0ee 
2619 006376 Oe0203 
2620 006400 001375 
2621 O0640e 011503 
ebee OO06404 Oe20e03 
2623 O06406 001413 
2be4% 006410 dek04e 
2beS O064le 001774 
2626 006414 005703 
ebe7 006416 001403 
ebes 006420 104400 

MACY11 27(732) 
MOS 
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ISR PC, SRESTR RESTO REGISTERS FROM STACK 

1$ CMP #160000, 83 HE I SEQUIRED 
BHI 5 f eK 's0 4 REQUIRED” 

10$: MOV R3,Re se6 Bo BITS <15-0) 
MOV #6;RO ET COUNT 

2S: ASR RY’ Ge Ite har ADDRESS 
ROR ee, 
SOB 2 

a nt ae 700, Re. LAR 15-6 <15-6) 

BIS ule Re runs 

3 MOV GISTER 
ug MOV Ea a ‘a "qoohess ears 

MOV #PRGY TARO VEC ?SET KEYBOARD INTERRUPT VECTOR 
BIS #100, d8TKS :SET IE BIT IN KEYBOARD CSR 
ROR SeSuR ;CHECK SWITCH 0 
BCC IF NOT SET 
MOV (R2),-(SP) PUSH DATA TO BE TYPED ONTO STACK 
JSR ,02A G0 TYPE DATA 
JR RS; SPRINT ?GO TO PRINT ROUTINE 

abe ay ;STEP ADDRESS Boe CMEySaproe 
BR PRGHA 

cS: MOV RO, (R2) WRITE USER CONSTANT INTO ADDRESS 
MOV (R2)+,R3 GET DATA WRITTEN 
CMP RO,R3 ?CHECK DATA 
BEQ 6$ 
HLT ;REPORT ERROR 

6S: TST -(R2) ; RESTORE ADDRESS 
BR Ss *LOOP BACK 

.EXTAD: .WORD O >CONTAINS EXTENDED ADDRESS BITS 
"SBTTL PROGRAM SUBROUTINES 
“SBTTL RELOCATION ROUTINES 

-ROUTINE TO RELOCATE PROGRAM CODE 
RELOC: MOV (RS)+,RO GET FROM ADDRESS 

MOV (RS) Re GET TO ADDRESS 
MOV R2,R3 
ADD #17776,R3 ;MOVES 4K 
MOV 84S,d8ERRVEC  ;SET TIME OUT TRAP 
CLR RY CLEAR RELOCATION SUCCESSFUL INDICATOR 
TST (R3)+ CHECK IF MEMORY IS AVAILABLE 

1S: MOV (RO)+, (R2)+ RELOCATE 
CMP Re, R3 RELOCATION COMPLETE? 
BNE 1$ 
MOV (RS) .R3 

2s: CMP R2,R3 
BEQ c$ :BRANCH_IF_DONE 
CHP 54RO) ,-(R2) ‘CHECK THAT DATA WAS RELOCATED PROPERLY 

ist Rs CHECK IF RELOCATING BACK TO 000000 

HLT ERROR! CANNOT RELOCATE PROGRAM CODE 



TEST DDQAB-A 0-124K MEMORY EXERCISER 
DD@ABA.P11 RELOCATION ROUTINES 

2637 006436 
2638 006440 eae 000754 

2700 
2648 OOB4SE 012737 000006 000004 
2649 062700 

2652 1 
2653 006476 012737 001116 000004 

Ub Seu eas See Ouesez 
2659 006524 O04S67 172230 
2660 006530 012403 
2661 O06532e O16746 177764 
2662 006536 062716 012460 
2663 O06S42 O04767 173174 
2664 006546 011667 000006 
2665 006552 066706 177744 
2666 006556 012716 
e667 006560 000000 
e668 O0656e 066716 177734 
2669 006566 000207 
2670 
571 

Ze 
2673 
2674 
2675 006570 010067 000170 
core aaa 012700 006766 

010120 
2678 O00660e 010220 
2679 006604 010320 
2680 006606 010420 
2681 006610 010Se0 
eb8e O06bie OO4S67 172142 
2683 006616 007000 
2684 006620 005027 

NOS 
MACY11 27(732) 10-SEP-76 10:35 PAGE 65 

;10 UPPER MEMORY BANK PROPERLY 
HALT 
BR 2 CON TINUE TING AT YOUR PERIL 

38: HALT ' ERE RELOCATE CODE BACK TO 
- "TO OOO000 PROPERLY 

4$: CMP (SP)+, (SP)+ sRESTORE STACK PTR 

ee ae 
° MOV WRELOCE, Re ;GET ADDRESS OF RELOCATION FACTOR 

ADD (RS) Re ADD FACTOR 
MOV (RS)4, (Re) sRELOCATED RELOCF NOW CONTAINS RELOCATION 

RTS S i RETURN, R4=-1 IF NO RELOCATION 

;ROUTINE TO RELOCATE PROGRAM CODE FROM ORIGINAL POSITION (0-4K) TO 
: TOP OF MEMORY. 
RELOCP: MOV #20000, RO -SET UP TO SCAN FOR TOP OF MEMORY 

MOV #ERRVEC+2, JHERRVEC 
1S: ADD #20000, RO’ ; INCREMENT SCAN ADDRESS 

SEC >SET TIME OUT INDICATOR 
TST (RO) >CHECK FOR EXISTANT MEMORY 
BCC 1$ :*C’ WILL BE CLEAR IF MEMORY EXISTS 
MOV SERRTRP, aSERRVEC’ 
SUB #20000, R0 ;ADJUST TO LAST EXISTANT 4K 
MOV RO, 2S PASS RELOCATION ADDRESS TG RELOC ROUTINE 

depooo Pr neLOe fy ee 
2$: .WORD O 10 Met ak Bane 

ISR on RS, SPRINT :GO TO PRINT ROUTINE 

MOV 25,-(SP) ; TO 02A ROUTINE 
ADD @RELOUK,(SP)  :SET UP RESTART ADDRESS 
ISR PC, 02A TYPE RESTART A 
MOV (SP) 3S : AODRESS IN 3$ BELOW 
ADD 25,5? RESET STACK PTR 
MOV (PC}+, (SP) GET RETURN ADDRESS 

3 .WORD 0 CONTAINS RETURN PC 
mn es, (SP) ADJUST RETURN PC 

TTL PARITY ERROR 
ITY ERRGR 1S GEYECTED this" ROUTINE SCANS MEMORY FOR THE AD- 

‘ORES PCAUSING THE PARITY ERROR THE ADDRESS IS LOCATED THE ROUTINE 
‘HALTS WITH THE ADORESS+2 IN RO. CONTINUE AFTER THE ERROR PRESS CONTINUE. 
” PARSRV: MOV RO, SAVRO SAVE RO IN SAVRO 

MOV RCAUR +2, RO 
MOV R1,(R +’ 
MOV Re, (RO)+ 
MOV R3, (RO)+ 
MOV RY’ (RO)+ 
MOV RS; (RO)+ 
JOR RS; SPRINT GO TO PRINT ROUTINE 

CLR (PC)+ CLEAR PARITY ERROR INDICATORS 
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TEST DOQAB-A O-124K ey EXERCISER 
ITY ERROR DD@ABA. P11 SERVICE ROUTI 

TE O ;NOT O/ RR/ 
MLE: a 0 iNOT O/0=PA Ls ‘4 cre rm T DETECTED ON SCAN 

72 000114 82$ , J8PARVEC 3 

a eo eens AS ae ES a a eee + ee -- > ---— 

_BOb 
peeysi 27(732) 10-SEP-76 10:35 PAGE 66 

730 845, GUERRVEC : et Tire 

172104 a T MMAVA ; CHECK i NEM AVAILABLE 2 8 eR een ia 
a fits SGD. faa 
irssai te SeMABTO OeMMVEC Seren ate et ta 

i. 
177724 Ove SP PEFLG pe PARITY ERROR FOUND INDICATOR 

HLT , Ty el ADDRESS+2 IS IN Re DATA 

3 NOP 0 1Exanine PARITY REGS 
177710 : CLR LG Se atte “ERROR 1801 CATORS 
oo00S00 HOV . 8STKPTR, SP 

006122 ISR PC, . MAME PAR DETECTION 
17432 IMP QPERSTRT ope pe 1D ee 

- SERVICE INE IF PARITY ERROR 
177666 ig Ts! a LG eavEne ERROR WAS 

MOV 4(SP),R2 ; Poa AT Oreo OF ERROR 
ANN0oS SUB 82, Re ; T UP 
177651 MOVE SP. PENFLG :SET IND = NO PAR ERROR DETECTED ON SCAN 
172002 1B 0 RS; SPRINT G0 TO PRINT ROUTINE 

HLT sERROR! PARITY ERROR NOT DETECTED ON SCAN 

Bu wands CONTAINS THE SAVED CONTENTS OF RO-RS WHEN THE 

an 
“WORD OO 
“WORD OC 
“WORD 0 

: .ASCIZ <15><12>°PPAITY ERROR’ «15><12> 
2440 

005015 
052117 : .ASCIZ ‘NOT FOUND ON SCAN’<15><12> 
O4e116 
041523 047101 

000 

; ROUTINE pap ENneES Carty ERROR AC Meobet ss MA/MF PARITY MEMORIES 

E “ 

OF FIRST PARITY REGISTER 
PARVEC=114 ;PARITY ERROR INTERRUPT VECTOR ADDRESS 

o
e
 



CO 
| TEST pogas-A ~124K ME RCI MACYL1 27(732) 10-SEP-76 PAGE 67 
~ DDQABA.P BART yogi & ROUTINE ae . 

2741 00704% 032737 177570 .MAMF: BIT sGHECK F PARITY TECTION IS 16 

AES Ss oe oe (pte 744 1 heen 900004 nov Saf | pay 1 ERR Feee To RETURN (VIA RTI) 
; ti: 4 age RE BR Bie Bee BL oS ae, Le we 

2747 007104 O1 172100 MOV nie PARITY REGISTER 
erae 997119 000001 MOV is 

114 CLR (PE)4+ ;CLEAR AVAILABILITY INDICATOR 
e750 007116 00000 PARAVA: .WORD SCONTAINS AVAILABILITY INDICATOR 

2752 “ENABLE ALL AVAILABLE PARITY REGIS 
2753 1 {s: SEV ser t OUT INDICATOR 
Fe 1 00000: MOV a, (RO)+ T gn IF AVAILABLE 

1 1 BVS TY AVAILABLE 
2756 007130 OS0267 177762 BIS R2, PARAVA Ho AVAILABLITY INDICATOR 
573s nae sts 28: Bet :SHIFT INDICATOR 

1 bt ooco04 MOV )+,QB8ERRVEC ;RESTORE ERROR TRAP VECTOR 
e760 007144 000207 DISPAR: RTS : RETURN 

} =) 
TTL S 

oes j ROUTINE a va RST NERAGEMENT REGISTERS 

Spee rit OES 171576 
2766 tee rite i te 
2767 007156 012737 077006 172300 81772256. -4O0+UP+RW,@SKIPORO  § ;SET KIPDRO=RW UP 177 BLOCKS 
3768 aories ; 172302 ROY 820 “-4Q0+UP+RW) @8KIPDRI § :SET KIPDRI=RW UP 200 BLOCKS 

3 Dorie OOF 172344 Ga SaNaay 
2771 oo7eos 012737 07740 172316 MOV .-400+UP+RW,ISKIPDR7 =; SET KIPOR7=RW UP 200 BLOCKS 

oe fale ee Mee ewe 86 tay SE sme 
2774 1 172356 MOV x eKI 
Fae gorese 012737 000001 177572 MOV ai, aan ;ENABLE MEM MGMT 

000240 NOP 
EA 007242 000207 1S: RTS PC 

e773 . MANAGEMENT T ROUTINE FOR WRITE UP 
007244 012702 o20000 0: MOV Re 

2781 O07eSO 062737 000200 172342 ADD aeKIPARL =; NEXT 4K _ 
e786 007255 013716 177578 HOV se (3 TOO INSTRUCTION THAT 

2784 ieee 1 oo00001 177572 MOV #1, a8SRO : Men Ment 
ores 007274 900002 RTI ‘CAUSED THE ABORT 

2787 MEM MGMT T ABORT SERVICE FOR WRITE DOWN 
2788 007276 Ol2702 o40000 AMABT I: #40000 , Re sRESET R2 
2789 007302 162737 000200 172342 CUB 4200, 36K TPARL 
2790 007319 1406 BEQ 2 
373) 99731 13716 177576 MOV daSRe, (SP) ; 

16 01 srobot 177872 MOV #1, a85R0 :ENABLE MEM MGMT 
2793 0073e% Oc000e RTI 
27% 007326 2s: 
2795 90732 905037 177572 CLR asSRO :DISABLE MEM MGMT 
279 33¢ OS2766 O00002 coDco2 BIS #V, 2(SP)
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Bs 
ge 

be 
WB 

Bush 
6S 

e 
git 

CEeyeuus 
Sug 

Sze 

~400+ 
~400+: 

oeMntivec 
1 pt ;ENABLE MEM MGMT 

sROUTINE TQ SET UP MEMORY MANAGEMENT FOR PATTERN TESTS 
afte: Tet Re MENECK TF TESTING BANK 8 0 

ROUTINE TO SERVICE 8 XOR 13 ABORTS 

of 
Ec 

SRReSSSSe 
GISSSSSEISSEE 

CBESSEBE 
a 

eee 
Spiess 

Bsesees 

4 
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e
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4 
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& 000010 
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RA RARER 



TEST DOQAB-A O-124K MEMORY EXERCISER 
DO@ABA. P11 1 XOR 8 ROUTINES 

cee
 G
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 d
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171252 
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Mee
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REA
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LUL
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L 
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;ROUTINE TO CHE 
CALL: 

35: 

MOV 
NOV 
MOV 
MOV 

MOV 
MOV 
JSR 

10-SEP-76 10:35 PAGE 69 

RO, (R2)+ 
RS, (Re)+ 
RO; (Re)+ 
RS; (Re)+ 

RO, ¢ )+ 
, (Re) + 

RO, (Re)+ 
RS, (Re)+ 

, (R2) 2. 
RO, (Re)+ 
RS, (R2)+ 

a sDECREMENT 128. WORD COUNTER 

R3 ;DECREMENT BLOCK COUNT 

Phos, (SP) ;ADJUST STACK 
(5P)+' (SP) 
PC ;RETURN TO CALLER 

CK 1 XOR 8 PATTERN WRITTEN ABOVE 
BANK 8,-(SP) | ;PUSH STARTING BANK 8 ON THE STACK 
BLKCNT = (SP) :PUSH 128. WORD BLOCK COUNT ON STACK 

PC, CKSUR ;GO CHECK SWITCH REGISTER 
2($P), COUNT GET BLOCK COUNT 
4(SP), Re :GET § PRTING Bare : 

Bs aia T WORD 
ail q 4 BIT 15 OF ICOUNT =1 THEN PATTERN 

RO : WORD 
#32. ,RS SET I COUNTER 

RO 
(R2)+,R3 ;GET TEST DATA 
RO, R3 :COMPARE WITH CHECK WORD 

~(SP) :PUSH FAKE STATUS ON THE STACK 
PC, ERROR ERROR! MEM DATA (R3) NOT = TEST DATA 

:(RO), ADDRESS=(R2}-2 

(R2)+,R3 :GET TEST DATA 
o)R3 COMPARE WITH CHECK WORD 

-(SP) ;PUSH FAK STATUS ON THE STACK 
PC, ERROR 'ERROR! MEM DATA (R3) NOT = TEST DATA 

> (RO), ADDRESS=(R2)=2



| TEST DOQAB~A O-124K MEMORY EXERCISER 
1 XOR 8 ROUTINES DD@ABA.P11 
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170746 4S: 

FO6 
10-SEP-76 10:35 PAGE 70 

RO 
(R2)+,R3 
RO,R3 

#18, 
PC, ERROR 

SE
NO

BU
R 

C8
 

§ 
S r
m
 @
 ~
 

BR
 

R 

Po
 

en
 

te
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ta
n 

Po
ro

ro
re

 
ee
 

ee
 
e
e
 

-
~
+
+
 
+
 

eg
y 

-SBTTL 3 XOR 9 ROUT 
WORS 

5 
ASE NOISE TES 

; PUSH I 

;GET TEST DATA 
;COMPARE WITH CHECK WORD 

;PUSH FAKE STATUS ON THE STACK 
TERROR! MEM DATA (R3) NOT = TEST DATA 
;(RO), ADORESS=(Re)~2 

;GET TEST porn 
sC WITH CHECK WORD 

;PUSH FAKE STATUS ON THE STACK 
sERROR! MEM DATA (R3) NOT = TEST CATA 
; (RO), $S=(R2)-2 

;DECREMENT 128. WORD COUNTER 

;COMPLEMENT CHECK WORD 
;DECREMENT BLOCK COUNT 

;GET BANK #8 

;GET # OF 128. WORD BLOCKS TO COMPLEMENT 

;COMPLEMENT PATTERN 

PATTERN 
ON STACK a 

:PUSH 256. WORD BLOCK COUNT ON STACK 
;CALL ROUTINE 

;GET STARTING BANK & 

;RO (0) AND R3 i-1) IS THE DATA WRITTEN 
;BRANCH IF PARITY MEMORY PATTERN IS 
;NOT TO BE WRITTEN 

;WRITE PARITY 3X9 PATTERN
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RS 

DOQAB-A O-124K MEMORY EXERCISER 
XOR 9 ROUTINES 

000020 

173172 

000014 
000002 

000010 

001060 

MACYL1 27(732) 

1S: 

3$: 

;ROUTINE TO SET 
;PARITY. 
. XOR3S: 

.3ISi: 

MOV 

BIT 
BEG 
BIT 
BEG 

G06 
10-SEP-76 10:35 PAGE 71 

#16. ,R4 ;EACH LOOP WRITES 256. WORDS 

RO { )+ 
RO, (Re)+ 
RO, (Re)+ 
RO, (Re)+ 

Ra. (R )+ 
R3, (Re)+ 
R3, (Re) + 
R3, (Re)+ 

RO, (Re)+ 
RO, (R2)+ 
RO, (R2)+ 
RO, (Re)+ 

R3, (Re)+ 
R3, (Re)+ 

» (Re)+ Ras (Re) 
RY 

PARPAT ;BRANCH IF PARITY MEMORY PATTERN IS 
3$ ;NOT TO BE WRITTEN 

PC, .XOR39 :GO GET CONSTANTS 
2($P) :DECREMENT 256. WORD BLOCK COUNT 

te) ;ADJUST STACK 

CONSTANTS FOR WRITING/CHECKING 3 XOR PATTERN WITH 

#10, Re ;CHECK BIT 3 
3150 !BRANCH IF BIT 3 
#1000, Re :CHECK BIT 9 
. 3NOTS :BRANCH IF BIT 9 =0



HOb 
TEST DOQAB-A - MEMORY PAEBCISER MACY11 27(732) 10-SEP-76 10:35 PAGE 72 
DO@ABA.P11 OR 9 ROU 

3007 010226 000407 BR - 3183 
3008 010230 Q3e70e 001900 .3IS0: BIT #1000,Re ;CHECK BIT 9 
3009 010234 001404 BEQ .31S9 ; BRANCH iF 0 
3010 010236 005767 170502 -3NOTS: TST ICOUNT ;CHECK IF NORMAL OR COMPLEMENT DATA 
301: QO10e4e 100004 BPL LDCOMP ;GO LOAD COMPLEMENT CONSTANTS 
30l2 010244 100410 BMI LDNORM ;GO LOAD NORMAL CONSTANTS 
Sols O10e%6 008767 17047e 3189: TST ICOUNT ;CHECK IF NORMAL OR COMPLEMENT DATA



106 
TEST DOQAB-A 0-124K MEMORY EXERCISER MACY11 27(732) 10-SEP-76 10:35 PAGE 73 
DDQABA.P11 3 XOR 9 ROUTINES 

0000S BPL LDNORM ;GO_ LOAD NORMAL CONSTANTS 3014 010252 1 
3015 010254 012700 177777 LDCOMP: MOV #-1,R0 ‘SET COMPLEMENT CONSTANTS 

sig pipses poaen? tO iy = gaol. Ra RETURN 
Eats 8 ieee 090401 LONORM: MOV #401,R0 Reo NORMAL CONSTANTS 
3019 010272 012703 177777 MOV #-1,R3 
3020 010276 9000207 RTS PC 

3022 :ROUTINE TO CHECK 3 XOR 9 WORST CA NOISE PATTERN 
3023 :CALL: MOV BANK § (SP) : PUSH 3 TING SANK ® ONTO STACK 
3024 : MOV LKCNT, -(SP) : 256. WORD BLOACK COUNT 
2025 : ISR PC... 3x9 !CALL ROUTINE



JO6 
TEST DDQAB-A O-124K MEMORY EXERCISER MACY11 27(732) 10-SEP-76 10:35 PAGE 74 
DDGABA. P11 3 XOR 9 ROUTINES 

3026 
7 Ql .. 3X9: NOP 

Be Bi S868 BoNeee 001444 WR PC, CKSWR ;GO CHECK SWITCH REGISTER 

3030 ;CHECK WORST CASE PATTERN



KO6 
TEST ODQAB-A 0-124K MEMORY EXERCISER MACY11 27(732) 10-SEP-76 10:35 PAGE 75 
DOG@ABA.P11 3 XOR 9 ROUTINES 

3031 010306 016604 000002 1$: MOV 2(SP),RY ;GET 256. BLOCK WORD COUNT



LO6 
TEST DDQAB-A 0-124K MEMORY EXERCISER MACY11 27(732) 10-SEP-76 10:35 PAGE 76 
DDQABA.P1: 3 XOR 9 ROUTINES 

3032 010312 016602 900004 MOV 4(SP) ,Re ;GET FIRST BANK &



TEST DOQAB-A O-124K MEMORY EXERCISER 
DOQABA.P11 3 XOR 9 ROUTINES 

3033 Oi gai8 004767 177020 
3034 0103ee 005000 
3035 010324 005767 170414 

MACY11 27(732) 

JSR 
CLR 
TST 

MO6b 
10-SEP-76 10:35 PAGE 77 

PC, STMM2 560 * oO MEM MGMT 
RO ;SET CHECK WORD 
ICOUNT ;I1F ICOUNT IS NEG AM CHECKING COMP-



TEST DDQAB-A O-124K MEMORY EXERCISER MACY11 27(732) 10-SEP-76 10:35 PAGE 78 
DD@ABA. P11 3 XOR 9 ROUTINES 

SS a te aa AP Sete Bec som 
3038 010334 012705 000100 2S: MOV #64. ,RS tae aoe WORD KOEN ER 

3040 010340 005767 173016 3S: TST PARPAT sBRANCH IF PARITY MEMORY PATTERN IS 
3041 010344 001402 BEQ 30 ‘NOT TO BE CHECKED



| TEST pomr* O-124K MEMORY EXERCISER 
DD@ABA. P 3 XOR 9 ROUTINES 

Ea he 004767 177640 -_ ISR PC, .XOR39 GO GET CONSTANT 

3045 Ol 012203 “MOV (RE)+,R3 — 
ot 035 CNP RO, R3 ean CHECK WORD 

im, 10356 001 BEQ +10 
3048 010360 CLR -(SP) STATUS ON THE STACK 

§ 010362 004767 170606 ISR PC, ERROR ger (R3) NOT = TEST DATA 
: ER (Re)-2 

3052 010366 012203 MOV (R2)+,R3 oer TEST DATA 
3053 910370 CMP RO,R3 WITH CHECK WORD 
3054 01 r BEQ 449 
3055 010374 CLR -(5P) STATUS ON THE STACK 
3058 010376 004767 170572 ISR PC, ERROR For DATA (Ra) NOT = TEST DATA 

Es p10Nd2 012203 MOV (R2)+,R3 GET TEST DATA 
3060 O10404 d20003 CMP RO, R3 :¢ WITH CHECK WORD 

Sel GR iste ae 1041 L =(SP) ;PUSH FAKE STATUS ON THE STACK 
3063 O10412 767 170556 JSR PC, ERROR ERROR! DATA (R3) NOT = TEST DATA 
=: (RO), =(R2)-2 

010416 012203 MOV (R2)+,R3 ;GET TEST DATA 
3067 oipiee 003 CMP RO R3 :COMPARE WITH CHECK WORD 

ee 1 eae Bee tg, sPUSH FAKE STATUS ON THE STACK 
3070 010426 004767 170542 JSR PC, ERROR ERROR! fet Date AR (R3) NOT = TEST DATA 
071 : (RO), =(R2)-2 

3073 
3074 010432 005190 COM RO ; CHECK WORD 
3075 O10434 005305 DEC RS DE 256. WORD COUNTER 
3076 O10436 001340 BNE 3 ox MOR 

Ee ot DEC RY i SCCRERENT BL nN 
073 O10444 001333 BNE 2s 

3081 O1044%6 032737 O40000 177570 BIT 840000, 38SWR 
3082 O104S4 O01314 BNE 1$ ne POOP ON TEST DESIRED 
353 ot bbb? po0gs2 170272 40S: HOV 2(SP), COUNT «fideo _BLocks TO CHECK 

1 1 H0000 4(SP) t 2 Rar 
3085 010470 004767 176646 JSR PC, STHMe is SET UP en re MGMT "IF REQUIRD 

3087 ; CHECK WORST CASE BIT CCMPLEMENT PATTERN 
3088 010474 o0SO00 RO 
3089 010876 005767 170242 TST TCQUNT sCHECK IF COMPLEMENT PATERN 

a iy reste aon Ro C #ENT CHECK WORD 
3092 rst ea 000100 4$: MOV 864. RY : SET WORD COUNTER 
3093 O10S5i2 O01 cs: MOV 84,5 SET 4 WORD COUN 
30% 10516 005767 172640 6S: TST PARPAT ‘BRANCH IF PARITY MEMORY PATTERN IS 
3095 010522 001 40¢ BEO :NOT TO BE CHECKED 
309 910524 004767 177462 ISR gps XOR39 
2097 010530 012203 60$: MOV (R2)+,R3 :GET DATA 

MACYL1 27(732) 
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C07 

4 WORD COUNTER 

IBECRERENT 256. WORD COUNTER 
CHECK WORD BLOCK COUNTER 

;PUSH FAKE STATUS ON THE STACK g 
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170430 

170410 

177776 

170144 

ooooo4 
176516 
000002 
o40c00 

1 

XOR 9 ROU cea 
cmesmiosiods 2a 

001307 
O10640 006367 170100 

3126 O10644 
gle? 010546 b5708 000040 

2129 010654 016e04 000010 
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—BOO 
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3 XOR 9 ROUTINES 
| TEST DOQAB-A O-124K MEMORY EXERCISER 
DDGABA. P11 

;AND VICE VERSA 
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O
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R
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R
A
B
A
T
 

Rn 
Bowe 

177344 

170010 

beets 
esters 

ITE 8 XOR_1 ST CASE NOISE TEST PATTERN § XoR 13 ROUTINES 

;PUSH ® OF 4K BANKS TO CHECK ON THE STACK 
;PUSH FIRST BANK & ON THE STACK 

;EACH SMALL LOOP WRITES 128 WORDS 

;WRITE INTO MEMORY ADDRESSES 

;EACH LOOP WRITES 4K WORDS 

;DECREMENT 128. WORD COUNT 

DECREMENT 4K BANK COUNT 
LOOP UNTIL DONE 
ADJUST STACK 

DECREMENT WORD COUNT 

;CALL ROUTINE 

a 
he 

a3 
ae 

. 
3,8, 

w
e
 

ary 
ELE 

w 
—
 

we 
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e
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e
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;ROUTINE TO CHECK 8 XOR 13 WORST CASE NOISE TEST PATTERN 
> CALL: ’ 
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bean, bene. bees 
baw 

bows 
boas 

os 
bees pom 

pom 
bombed 

M
O
M
M
M
O
M
M
O
M
I
M
N
M
M
N
M
O
M
M
M
M
M
M
M
M
O
M
C
d



_ TEST DDQAB-A O-124K MEMORY EXERCISER 
DO@ABA.P11 8 XOR 13 ROUTINES 

3188 
3189 O11 ..8X13: NOP 

ae hie Bee ee Lo a ee 6 - . 

3133 Bt i8S0 1E2R8 10$: MOV hs Re ‘Bet % 
3193 O11044 004767 176272 ISR PC. STMMe :GO SET MEM 
3134 O110S0 016667 O00002 167700 MOV 2(SP), COUNT GET § OF 4K 

3196 011056 012704 o00040 1$: MOV 832. ,R4 :SET 4K WORD COUNTER 
3197 011062 905100 2s: COM RO ; COMPLEMENT TEST WORD 
3138 011064 012705 000100 MOV #64. ,RS :SET [28 WORD COUNTER 

3200 011070 38: 
3201 011070 012203 MOV (R2)+,R3 GET TEST DATA 
3202 011072 CMP RO.R3 :COMPARE WITH CHECK WORD 
3203 011074 001403 BEQ +10 
3204 011076 CLR -(SP) PUSH FAKE STATUS ON THE STACK 
3205 011100 004767 170070 ISR PC, ERROR ‘ERROR! MEM DATA (R3) NOT = TEST DATA 
3206 (RO), ADDRESS=(R2 

Bae 011104 012203 MOV (R2)+,R3 ;GET TEST DATA 
3209 011106 de0003 CMP RO,R3 [COMPARE WITH CHECK WORD 
3210 O11110 001403 BEQ #19 
3211 Ollil2 ooSo46 CLR (SP) ;PUSH FAKE STATUS ON THE STACK 
3212 011114 004767 170054 JSR PC, ERROR [ERROR! MEM DATA (R3) NOT = TEST DATA 
#13 :(RO), ADDRESS=(R2)-2 

3215 011120 905305 DEC RS ;DECREMENT 128 WORD COUNTER 
3216 Olll22 001362 BNE 33 
3217 O11124 OGS304 DEC RY ;DECREMENT 4096. WORD COUNTER 
3218 Ollie 001355 BNE es 
3219 011130 005100 COM 
3220 O11132 005367 167620 DEC COUNT ALL 4K BANKS CHECKED? 
3221 011136 001347 BNE 1$ 

ge 11140 MOV 4(SP),R2 :GET FIRST BANK 
i563 otis paBeos 176172 JSR PC. STAM GO 
3225 O111S0 016604 MOV e(SP) RY GET 8 OF 4K BANKS 
326 011154 7 167564 BSL count :SHIFT ITERATION PATTERN 

011160 atid 6G +4 

Se Giles Here coco =| wos: Vest cares 
20 otis tte 4§: COM (Re)+” BNP ERENT VEST SU TERN 

1 011172 005122 COM (Re)+ 
3232 O11174 DEC RS 
3233 011176 001374 48 
3234 911200 DEC RY 
3235 O11 1 BNE 4OS 
3236 011204 005100 COM RO ;COMPLEMENT TEST WORD 
3237 011206 005767 167522 TST ICOUNT 
3238 011212 OO1312 BNE 10$ 
3239 O11214 O12616 MOV (SP)+, (SP) 
3240 Ollel6 Olebie MOV (SP)+' (SP) 
241 Oil2e0 c0d207 RTS PC : RETURN 
cc 

E07 
MACY11 27(732) 10-SEP-76 10:35 PAGE 82 

-SBTTL ROTATING 1°S & O°S ROUTINES 

CH REGISTER 

MGMT IF _REGUIRED 
BANKS TO CHECK 

ADDRESS 
UP MEM MGMT IF REQUIRED



FOZ 
TEST DDQAB-A O-124K MEMORY EXERCISER — MACY11 27(732) 10-SEP-76 10:35 PAGE 83 
DDQABA.P11 ROTATING 1°S & O'S ROUTINES 

3244 : ROUTINE To CHECK ROTATING ’G’ BIT THROUGH FILD OF 1°S 
S :CALL: MOV ANK#, -(SP) : I ARTING BANK # 

: MOV sik -(SP) : ’ BLOCK COUNT 
55 ; ISR ; CALL I 

3249 Oll222 004767 oD0Se4 .ROTO: JSR C, CKSWR ;GO_CHECK SWITCHES 
3250 Sllee6 016604 o00002 MOV aC aac ‘GET e. BLOCK COUNT 

$2) pigs Ve 7 i mee 55) ha ‘eet } i MeHT (IF AVAIL: os Hee Hee ie a ns 
3255 01124 012705 ooo400 1S: MOV #256. ,RS ;SET 256. WORD COUNT 
3256 Ol 1ese 1 2g: CLC ‘CLEAR CARRY BIT IN PSW 
3257 O11 oy Bee 000124 ISR PC, ROTATE 
3258 011260 Ol 177776 MOV -2tR2),R3 GET RESULT 
3259 011264 103402 BCS 3$ *BRANCH IF 'C’ BIT WAS SET 
3260 Ol 1eb6 CNP R3 ‘CHECK RESULT 

i O11 1403 BEO 4 
3262 011272 O0SO4% 3S: CLR -(SP) sERROR! COULD NOT ROTATE °0” SIT 
3263 Oliers 004767 167674 - JSR PC, ERROR : THROUGH ADDRESS IN Re 

eee Otte ries BNE 2s iT STL ™ 
3266 011304 005304 DEC RY “DECREMENT 256. WORD BLOCK COUNT 
3267 011306 001357 BNE i$ :LOOP UNTIL DONE 
3268 011310 O12616 MOV (SP)+, (SP) :POP CONSTANTS OFF THE STACK 
3269 Oll3i2 012616 MOV (5P)+° (SP) 
370 011314 900207 RTS PC RETURN TO CALLER 

3272 ;ROUTINE TO CHECK ROTATING °1’ BIT THROUGH A FIELD OF 0’S 
3273 ?CALL: MOV BANKS. -(SP) :SET STARTING BANK 8 
3274 : MOV BLKCNT, -(SP) :SET @ OF 256. WORD "BLOCKS TO CHECK 
3275 : JSR PC, .ROTI [CALL ROUTINE 

3678 011316 004767 000430 -ROT1: JSR PC, CKSHR :GO CHECK SWITCHES 
3278 Oli3e2 016604 o00002 MOV 2($P),R4 GET ® OF 256. WORD BLOCKS TO CHECK 
3279 011326 016602 o00004 4(5P)'R2 :GET STARTING BANK 8 
3280 011332 004767 176004 JSR PC, STHM2 -GO SET UP MEM MGMT (IF AVAIL} 
3281 611336 OOSO000 CLR RO >SET CHECK WORD 

35a 011340 012705 oD0400 1S: MOV #256. ,RS ;SET 256. WORD COUNTER 
3284 O11344 000261 2g: SEC SET’ ett IN PSW 
3285 011346 004767 000032 JSR PC, ROTATE :G0 ROTATE °1° BIT 
3286 011352 016203 177776 MOV -2tR2),R3 GET RE 
3287 011356 103002 BCC “BRANCH IF "C’ IS CLEAR 
3288 011360 O20003 CMP RO,R3 : CHECK 
3289 011362 001401 BEQ +4 
3290 011364 104400 2s: HLT ; ERROR COULD NOT ROTATE ‘1° BIT 
3291 : THROUGH ADDRESS IN Re 
3292 011366 005305 DEC RS :DECREMENT 256. WORD COUNT 
3293 011370 001365 BNE 25 
3294 011372 005304 DEC RY :DECREMENT 256. WORD BLOCK COUNT 
3295 011374 001361 BNE 1$ 
32% 011376 Ol2b16 MOV (SP)+, (SP) ADJUST RETURN ADDRESS 
3297 O11400 Olebié MOV (SP)+! (SP) 
3298 011402 000207 RTS PC -RETURN TO CALLER
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S ROUTINES 
C 
0 

MORY EXERCISER 
NG 1°S & O° ATI 

124K 
ROT 

_ TEST DDQAB-A O- 
DOGABA.P11 
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RRaantann 

TTEN TTT 
- 

BLOCK COUNT 

ER 

- WORD COUNTER 
L 256. WORDS HAVE BEEN Wk 

FING 8 ONTO STACK 
NT 
AR : 

BL ock 
ART 

SET UP 

WRITE 256. 

CREMENT 256 
OOP UNTI 

DEC 

ADJUST STACK 

Bask 
= 8S 

(oe 
ee 

ee 
a
d
 

m, 
USER 

e
s
e
 

ce 
Bes 
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MOV 
MOV 
JSR SPUSPSSSENENESSE 

;ROUTINE TO WRIT 
CALL 

. USER: 

, 
° 
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’ 

B
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peeMnNpSts 
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O
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SoH SASS ARRAS 
saRoR 

;PUSH STARTING BANK ® ONTO STACK 
;AND 256. WORD BLOCK COUNT 
;CALL ROUTINE 

LECTED PATTERN 
USER PATTERN ROUTINE 

(8) 
-(SP) 
R 

H
E
S
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Sais 
%
 

a
.
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O
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. 
ee 
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eo 4 
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’ 

s 

T 8 OF 256. WORD BLOCKS 
T_STARTING BANK & 

;GO SET UP MEM MGMT IF REQUIRED 

;SET WORD COUNT 

;GO_ CHECK SWITCH REGISTER 
;GET USER CONSTANT 

i: 
’ 

’ 

. 

’ 

r 

CKSHR 

Ry 
Re 

2 

PC 
CONST 
SP) 
4(5P) 
PC|ST 

.-USER: JSR ike 

Snnananeness 

MOV #64. ,RS 2S: sec 911550 012705 000100
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EB 
EER

 I
SS 

O
V
D
N
D
O
O
V
N
O
O
O
O
 

e
e
 

e
e
 

e
e
 

e
e
 

R
I
S
 

e
e
 

“I
 

v
e
e
 

Ia
s 

012203 

001403 

016767 

| TEST DOQAB-A O-124K MEMORY EXERCISER 
USER PATTERN ROUTINE 

167404 

167370 

167354 

167340 

167064 

000024 ggodit 
000014 000006 

MACY11 27(732) 
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(R2)+,R3 

-(5P) 
PC, ERROR 

(R2)+,R3 
ee 

(SP) 
PC , ERROR 

(R2)+,R3 
RO.R3’ 
+10 
-(SP) 
PC, ERROR 

(R2)+,R3 
RO, R3 

;GET TEST DATA 
:C WITH CHECK WORD 

i FRRO a yt Stans ON THE STACK 
OR! A_(R3) NOT = TEST DATA 

; (RO), ADDRESS=(RE=2 

;GET T soar 
;C WITH CHECK WORD 

;PUSH FAKE STATUS ON THE STACK 
ERROR! MEM DATA (R3) NOT = TEST DATA 
;(RO), ADDRESS=(R2)-2 

jGET TEST DATA 
;COMPARE WITH CHECK WORD 

;PUSH FAKE STATUS ON THE STACK 
ira oleate as (R3) NOT = TEST DATA 
; (RO) =(R2)-2 

;GET TEST DATA 
3C WITH CHECK WORD 

;PUSH FAKE STATUS ON THE STACK 
;ERROR! MEM DATA (R3) NOT = TEST DATA 
(RO), ADDRESS=(R2)-2 

;DECREMENT WORD COUNT 

DECREMENT BLOCK COUNT 

#40000, d#SWR ; CHECK LOOP SWITCH 
1§ *LOOP CHECKING THIS PATTERN 
ICouNT CHIFT PATTERN INDICATOR 

(SP)+, (SP) ;ADJUST STACK 
(SP)+) (SP) 
PC RETURN TO CALLER 

GET TTY INPUT ROUTINE 
ASCII INPUT FROM TTY,AND CONVERT TO OCTAL. 
THE FIRST 16 BITS IN ADDRESS FOLLOWINTG THE CALL 
BITS IN .1617 BELOW. 
RECD 

PC, SSAVR GO SAVE REGISTERS ON THE STACK 
PC, INUM 
Re, TEMP2 
R3, TEMPS _ 
PC’ SRESTR RESTORE REGISTERS | ROM STACK 
(SP), TEMP! 

TEMP2; . 1617 



| DOGABA.P11 
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| TEST DDQAB-A O-124K MEMORY EXERCISER 
GET TTY INPUT ROUTINE 

000002 

047524 
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ADD #2, (SP) 
RTS PC’ 

+1617: 3 

temps: : 
TEMP3: :WORD 0 

TINE TO CHECK THE SWITCH STER 
ie CK Sultot Ie SET Gao ERROR COUNT INTO THE DISPLAY REGISTER; 
IF NOT’ SE Oho pags oun INTO T SpLAY REGISTER 
&KSWR i LODISP ; OcAT ION BITS 

BIC’ 178, J#SWR :CHECK SWITCH 8 
BEQ et ;BRANCH IF SET 
ISR PC RELBYK GO RELOCATE PROGRAM BACK TC 4K AND STOP 

10S: BIT git , O#SWR :SWITCH 9 SET ? 

BIS ERCNT ,LDDISP ;LOAD ERROR COUNT 

1S: BIS ICNT 
2s: MOV Nery ISPLAY: TOAD T BA THE Of SPL AY REGISTER 

MOV ria 77 ICOUNT LOAD ITERATION COUNT WORD 
8 #4000, 2 akSuR :CHECK SW11 

CLRB §-«xICOUNT sICOUNT =O40000 IF SW11 =! 
RTS PC 

MESSAGES 
RESLDR: .ASCIZ <15><12>'TO RESTORE LOADERS START AT 162°<15><12> 

PARITY: .ASCIZ <15><12> ’ENABLE PARITY? 1/D=YES/NO ° 

STBANK: .ASCIZ <15><12>’STARTING BANK #(8)? ° 

BANKS: .ASCIZ <15><12>’s OF 4K BANKS TO TEST(@)? ° 

PAT: .ASCIZ <15><12>"PATTERN 8? ° 

QUEST: .ASCIZ <15><12>'?’ 
CONST: :ASCIZ <15)<12>’TYPE CONSTANT’ 

PRG3M: .ASCIZ <15><12>' INPUT # OF 256. WORD BLOCKS TC TEST INSTEAD OF"
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DDQABA.P11 GET TTY INPUT ROUTINE 

1 os a es 1 1813 173 
01 020117 
01 123 O44440 peieie 
b1e54 gees 042101 047440 

012364 1 PRGHM: .ASCIZ <15)<12>’TYPE ADDRESS’ 

Glave Gaon Wiclpy Giesee 
012403 15 oS20i2 117 RELOCM: .ASCIZ <15><12>'TO RESTORE PROGRAM START AT ° 
012410 ouzees 052123 051117 
012416 G20105 051120 04351 
01 Ge0115 052123 
o1 124 O5210 

nee 1 ganyoe ERURRE ABET? “foono omer 
wees pagers BBOONT ie . 

-EVEN 

jROUTINE 10 RELOCATE PROGRAM BACK TO 0 .f —— 
‘Ble 919777,Ro HIS RELOCATED “ SS 

Ste
t 

1 017777 
012466 010067 Oo00004 MOV RO, 1 ADDRESS INTO SUBROUTINE CALL 
012472 OO4SE7 173652 JSR RS, RELOC RELOCATE CODE TO 
012476 O00000 1S: 0 ‘LOWEST 4K 

GIS Me ono fey se 
01 puseas 1090000 000750 BIC #100000 OB’ SeLDDISP + Eee RELOCATION INDICATOR 
012514 013737 000750 177570 MOV JSLDDISP, asDISPLAY :LOAD DISPLAY REGISTER 
Ot 000754 CLR @SRELOCF’ : RELOCATION FACTOR 

1 DUDDOS SET ; MGMT 
012530 005037 000176 38176 :PUT A HALT AT 176 
012534 000137 o00i62 IMP alee ?RESTORE LOADERS & HALT AT 176 

; .SBTTL BRANCH GOBBLE MOS MEMORY TEST 

; #EEXPROGRAM DESCRIPTIONEHHEE 

OU
 

RC 
CRC

 R
e 

AR
EE
R 

SRS
 B

SR
RS
ER
ER
 I

S 
Isa 

Ie
ee
 

; THIS IS A PSEUDO-MODIF ED VERSION OF THE BRANCH GOBBLE 

B erie TION 
WH Icy Is 

jes nave bRicinaL FORM 

IN 

IN I RENORY NRENAGEMENT 
ABABILIT we eer ge ng OPERATING 

TIES IN A O-1 

#£2220PERATING PROCEDURE ###2% 

;WHEN LOADED THIS PROGRAM'S STARTING Ronee IS XXXXXX. 
WHEN RUNNING THE FOLLOWING STEPS ARE TAKEN: 
33.3 A PROGRAM ID IS TYPED ON THE TTY: 

NCH GOBBLE MOS TEST BRA E MO 
-1.5) THE PROGRAM DETERMINES IF THERE IS MOS PARITY. IF YES IT IS ENABLED 

ERI
RER

RER
 R
R
A
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SE
RS
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AND THE USER IS TOLD. 
THE USER IS ASKED: 

USE MEMORY MANAGEMENT? (Y OR N) 

THE_USER TYPE 
BE 

ae MEMORY MANAGEMENT 
THE LA IF _HE TYPES 

mal BE 
~ WILL 

Geer ED ORIGINAL VERSION 

a keh ee ae 

aac St ai mace 

ina — aT “ee TEST: 
TTI HIGH LIMIT: 

AND THEN F INIT: 
Fe Hebe ciart: 

BOTH OF Tie ere 1a, Thee | SPECIFIED IN 

NAING OF foo BYTE 
oe SMORY. IF THEY ARE NOT THEN THEY 

RESSES [CL Be INTERPRETED AS FULL 18-817 

VALID ADDRESSES MEET THE FOLLOWING CONDITIONS: 

og a a a 
Pra ne era 6 Mo 
Sal 10H fice SHOULD BE GREATER 

3. THE net” BE SPECIFIED BY 
re eRe 

THAN 177997. IN 
IF_ANY OF THESE "EONDT TIONS IS NOT MET 
Sh oe nee ees TER 
ADDRE 
NOTE isn IF A et re Cg in THE TEST 

a Pine OUT ERROR WILL OCEUR FRON Wut CH 
NO RECOVERY CAN ee ee EXCEPT TO RESTART 
AY THE STARTING ADDRESS 

ON HAS BEEN 
SUECESSFULLY VEATHERED Hon THE USER, THE 
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TEST WILL Brain. IF BRANCH ee ENCOUNTERS 
A MEMORY F ING THE TEST THE 

TED AT THE “LOCATION” OF the 
ENcOUR sae bl FAULT Ba were 5.) 

: aus TESTED eat "3. 

6.) TO STOP T IN PROGRESS AND START co PAASD Elia at, iy nes PSE, 
: SWITCH AND START THE Sher AGAIN AT 260 

top: 
- CONSTANTS: 

s THIS RO ROUTINE T BKES CARE OF THE 10 OF THE IDENTIFICATION, 

SMe SET UP FOR FOR THE 

adhe WT onto. 

BRANCH: CLR RELFL sINITIALIZE THE RELOCATION INDICATOR 
SINITIALIZE THE MEM. MANAGEMENT 

JSR _—saRS, SPRINT 260 TO PRINT ROUTINE 
ee act 

;G0 TO PRINT ROUTINE 
.WORD  MMMESS :MEMORY MANAGEMENT SHOULD 

: BE ENABLED 
2g STB geTKs :WAIT FOR A CHARACTER. 

MOVB OATKB, (SP) GET THE CHARACTER. 

Ble Hy wet THE CHARACTER. 

a 
BEQ YMMBGO to ENABLE 

MEMORY MANAGEMENT 
CMP #’N, -2(SP) 1S IT N? 
BEQ 3$ 
MOV #'?,-(SP) ;IF IT WAS NIETHER 
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| 3636 012646 004767 001466 ISR PC, YPIT iY OR Ne THEN. ASK 

Bos z | : 1 767 O01066 3S: SR C,LIMITS GO GET THE LIMITING 
3640 i BODRES S FOR THE TEST. 

| 3641 ‘THEY WILL BE LEFT AS 
3642 ‘BLOCK NUMBERS IN LOLIM 

on ol > po1eoo oo1172 spoT: cue sieoo.ummm MEP ue Ot tf Gee | SBeTe 
3646 012672 012700 177770 MOV #SPOT-. ,RO 
3647 Ol ADD PC, RO 
3648 Ol 177772 ADD #-6,RO 
3649 012704 O1 MOV RO, -(SP) 

; 3850 Ol 167 001140 IMP LIMERR 
| 3651 Ole7ie SpoT2: CLR =(SP) 

3652 012714 012746 o02502 MOV SFIRSTI-. ,-(SP) 
353 ot 16 B00 PC, (SP) 

16 177772 #-6, (SP) 
3655 004767 000774 JSR Pc, LOSEGH 

1 004767 000436 JSR PC’ LOSEG1 
3657 012736 O1274%6 000052 REPET1: MOV #’%.-(SP) 
3658 Ole742 O04767 001372 ISR Pc, tyPIT 

| 3659 Ol TST (SP) 
| 3660 O1 022767 O00200 001104 CMP HILIM 
| 3661 0127565 BGE 3 
| 3662 012760 016700 001076 MOV HILIM, RO 

3663 012764 767 oo00S4 4$: JSR FC Rot 
3664 012770 010067 002556 MOV RO;H ;SET_THE PARAMETERS 
3665 IN THE ACTUAL TEST 
3665 ROUTINE. 
3667 012774 016700 001064 MOV LOLIM, RO ?D0 THE SAME FOR THE 
3668 >LOW ADDRESS LIMIT. 
3669 013000 004767 OOD040 ISR PC, ROT 
367 013004 010067 o02544 MOV RO LO eit 

3672 Bt 14 nea BpODEE Gh es POR INTERUET 
3673 013020 060704 ADD PC, RY >FROM A TRAP INSTRUCTION 
3674 013022 062704 177772 ADD = #6, RY WHICH WILL BE USED TO 
3675 01302¢6 010437 MOV RY, 3834 RETURN FROM THE TEST 
3676 *ROUTINE WHEN IT IS DONE. 
3677 013032 oo0002 RTI START THE TEST. 
3678 013034 004767 o00404 REPET3: JSR PC LOSEGe 
3679 013040 000167 177672 IMP Tl 

38 eat ‘THIS ROLIINE IS CALLED TO SHIFT RO TO THE LEFT SIX BITS. 
3682 013044 012701 177772 ROT: MOV #-6,R1 
3683 013050 006300 1S: ASL RO 
3684 013052 005201 INC Ri 
3685 013054 002775 BLT 1$ 
3686 013056 000207 RTS PC 

3688 “YMMBGO SETS UP FOR USING MEMORY MANAGEMENT TO 
3689 ‘DO THE MOS TEST. 
3690 ‘ALL THE MEMORY MANAGEMENT REGISTERS WHICH ARE 
3651 ‘TO REMAIN STATIC FOR THE TESTS DURATION ARE SET. 
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3692 Te LigTS 3 nan GOTTEN AND CHECKED FOR VALIDITY. 

Ear iTS cMLED.. ¥ a "RE A ROUTINE, TH fhe 5 THOse 

30% SL EN SEO SEC POUT TRE MER. 
3698 013060 012767 177777 165664 %MMBGO: MOV #-1, MMAVA 
3699 013066 005037 177572 CLR aaSRO SET ALL THE STATIC 
3700 01307 Ol 172340 MOV WKTPARD , RO ‘REGISTERS. 
3701 Ol 12701 172300 MOV #K RI 
3702 013102 Oo0S003 CLR R3 
3703 013104 012704 177770 MOV #-10,R4 
3704 013110 010320 13: MOV R3, (RO)+ 
3705 013112 062703 oo0200 ADD #200, R3 
3708 1 116 Giezel 077406 MOV #KPDR, (R1)+ 

l : : INC RY 

3308 Big! ppasee 000616 his AB cimtrs ;GET THE LIMITS FOR THE PENDING 

it shay THEY Oe LEFT IH BLOCK HUMBER 
12 013132 004767 000570 JSR PC, LOSEGY iepe a PLAMPNENT TION IS 

3713 ;APPROPRIATE FOR THIS TEST SPAN. 
14 013136 Ol2727 007600 172356 MOV #7600, 38KIPAR7 :MAP UNIBUS DEVICE PAGE INTO 
1S INTO HIGH V MEMORY . 

3716 013144 OOSO46 REPET2: CLR -(SP) 
3717 013146 01274 002250 MOV SF IRST1-. ,-(SP) 
3718 O131S2 060716 ADD PC, (SP) 
3719 013154 062716 177772 ADD #-6, (SP) SET UP THE STACK 
3720 TO SIMULATE THE OF AN 
sel ?AN INTERRUPT SO THAT THE TEST CAN 

BE STARTED USING AN 
3723 013160 016767 000704 000674 MOV HISAV, HILIM 
se 013166 016767 000674 000670 MOV LOSAY, OLIM 

13174 004767 000174 JSR LOSEGI 
3726 Ol 012746 #’&.-(SP) 
37e7 013204 004767 001130 JSR Pc, tyPIT 
3728 013210 005726 TST (SP)+ 
3729 Ol3el2 012737 013224 000034 MOV $YMMBG1, 2834 
3730 013e20 005037 Oo00036 CLR 3836 SET UP THE TRAP INTERRUPT VECTOR 
3731 ‘WHICH WILL BE USED TO RETURN FROM THE 
a73e TESTING ROUTINE. 

a734 jYMMBGL 1S | USED TO DYNAMICALLY ALLOCATE MEMORY UNDER HENRY, MANAGEMENT 

3736 :RERORY MORBGERENT™ IR Set es" ENRELE Bs Bee TD MORI THRBUGH aS 
3737 OEY MG ray SRN PORRIR STM OMEN ET UP 

% 3 B ALWAYS IS IN Ree TET SE NORY GR AND UPPER’ VIRTUAL 
37H ! ADDRESSES ARE ALWAYS MAPPED INTO UNIBUS DEVICE ADDRESSES. 

3742 013224 005037 177572 YMMBGL: CLR asSRO 
3743 013230 026767 O00626 000626 CMP HILIM,LOLIM 1S THE TEST DONE? 

013236 101451 BLOS DONIT ‘YES, THEN BRANCH. 
3745 013240 012700 172342 MOV #KIPARL ,RO ‘ELSE GET READY TO SET 
3746 013044 016705 000614 MOV LOLIM, RS : THE KERNAL PAGE ADDRESS REGISTERS. 
3747 013250 012701 177772 MOV #-6,R1 
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 DOQABA.P11 BRANCH GOBBLE MOS MEMORY TFST 
~ 

ou
am
om
ma
mo
w |

 
Gt i 7 20000 002272 

i CCOS&6 
Ot 1 hig 

T3319 O1e7e? ooosHe 002230 
013322 166767 000536 O022e2 

ee we 3762 Ol 
370 ho 010087 O02efe2 

EB Be 
3774 
3°75 

3778 O13362 004767 OoOo00SE 
3773 O13366 Oeebc6b 
3780 013370 000167 177550 
3781 
3782 

oe 
3785 

013374 005067 o00324 
3733 013400 026727 cOoO046e 000200 

Gee fia OOo? 10 
7% OL 314 7 coos OGO44E 

O14: 103004 
37398 is 012767 oo0e0d0 000432 

3263 StH BTS7e> 000200 oon420 
3601 013442 000770 

8 
1$: OV aa ;RESET THE KIPAR’S 

Sn eck 
*  flos 3 

INC Ri et IF ALL THE 

BLT 1S if for BEEN SET SO 

MOV RS, HI :D mets s WEL Ah TE ge iia ses 

Bae i 
3S: MOV oe IM,HI ;D0 THIS IF ALL THE TEST SPAN HAS BEEN 

; ALLOCATED TO THE VIRTUAL KERNAL SPACE 
:JUST ALLOCATED. 

4g: SUB LOLIM, HI ‘COMPUTE THE VIRTUAL LIMIT 
i OF THE TEST SPAN. 

ISR Pe ROT Ror a 
ADD 

NOV thin 
RTT tRETURN . wee ATI : TO BRGOB TO 

;PER ORM THE TEST IN 

:BY THE te : OF HE 

DONIT: JSR PC, LOSE ; 
its TS eS. 

JMP REPET ;TEST COMPLETED, SO 
* RESTART 

:LOSEGL. Is IS TO DECIDE WHETHER OR NOT THE LIMITS | ARE suCH THAT 
: THE FIRST 4K © BE CHE THAT 

iG Mooi HORAN ROPE OS Pree ak B 
cae a 1 BLOG TE RELOCATION ON TS Ne CERRY LOSEGL 
: ‘d “1 AND RESETS THE LIMITS, COLI AND HILIN, 

;ReEROPRyR * LOSFL s INITIALIZE. 
'SEE IF THE LOW LIMIT OR THE HIGH LIMIT CMP LOSAV, #200 

IS to LIE IN THE FIRST 4K BLOCK OF MEMORY. 

Bs hase 
BHIS = 

1$: MOV #200,LOLIM 
3: RTS PC 
$: MOV #200, HILIM 

BR 1$ 

‘LOSEG2 IS CALLED TO DO THE ACTUAL RELOCATION OF THE FIRST 4K MEMORY 
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‘ Ch GOBSLE Rog MEMORY TEST 
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H GOBBLE MOS MEMORY TEST 

Sus R1, (SP) 
5 Ri, geil 

RL‘ PC 
Ri‘ 2(SP) 

1$: PC 
PERRFL: .WORD 0 
savec: .WORD 0 
LOSFL: :WORD 

LOSEG4: CLR PE 
CMP HISAV, #200 
BHI 1 
DEC PERRFL 

18 RTS PC 

“LIMITS IS CALLED TO ASK THE USER FOR BOTH 
: THE HIGH AND LOW UNIBUS ADDRESS LI,ITS FOR 
THE I NG TEST. TWO LIMITS ARE LEFT IN 
BL FORM AT TIONS HILIM 
*LOLIM (THEY ALSO N HISAV FOR 
:LATER USE BY THE INE A VALIDITY CHECK 
:1S MADE TO SURE THE INDICATED SPAN 
:15 A VALID TES : 

LIMITS: 
ISR RS SPRINT =GC TO PRINT ROUTINE 
.WORD HIMESS 
JSR PC, INUM ;ASSEMBLE THIS NUMBER 
JSR PC; 
JSR * THRR 
MOV HL a 
ISR R NT :GO TO PRINT ROUTINE 

J PC ;ASSEMBLE THIS NUMBER 

JSR PC’ THRR 
MOV RS bourn 
CMP HILIM.LOLIN ;IF LOLIM IS GREATER 
BLE LIMERR :THAN HILIM THEN GOTC 

2s: MOV HILIM, HISAV LI PEER AE OFITS IN 
MOV LOLIM; LOSAV :SAVE REGISTERS. 
RTS PC : RETURN 

LIMERR: 
ISR RS, SPRINT :GO TO PRINT ROUTINE 
.WORD ERRMESS sWRITE AN ERROR MESSAGE 
BR LIMITS AND TRY AGAIN. 

HILIM: .WORD 0 
LOLIM: .WORD 0 
THESE ARE INTERMEDIATE STORGE REGISTERS: 
LOoSAY: .WORD OO 
HISAV: .WORD 0
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2h | 
3918 !THIS ROUTINE IS CALLED TO ASSEMBLE AN 18-BIT 
es eae THE TTY AND TRUNCATE IT DOWN TO 

I iA IS MADE THUS: 
3922 : JMP PC, INUM 
3923 :RES: .WORD O 
3924 : THE IS AND heed ae 12-BIT 
3925 : TRUNCA s T IN RE 
3926 RTS 
3957 ‘NOTE THAT CIFIED 
3928 tIN OCTAL DIGITS. NOT 
3929 :MEET THIS SPECIF ar crea IN ERs i Carin 
3930 WILL C pecTEICATIO WHICH | WILL BE SIGNALED 
3931 “A? ONT A FOLLOWE 

33 g1972 o0SO46 tNuM: CLR -(SP) sBUT A ZERO MARKER oN 

Be tite fem, rs SToaiae sho CouNtER 141 1 177771 MOV 8-7,R5 REGIST 
3937 O14104 005737 177562 TST asTkB 
3938 GI4110 O1274%% 000076 8’). -(SP) 
3939 014114 O04767 000220 ISR Pc. tyPIT 
3090 O14! 005726 TST (SP}+ 
33841 O14le2 1 177560 1$: TST8 3s TKS ;WAIT FOR A CHARACTER 
3042 O14126 100375 BPL 1S 
3343 014130 013745 177562 MOV aeTKB, -(SP) :GET IT ONTO THE 
3044 O14134 042715 177600 BIC #177600,(SP) STACK 
3945 O14140 22716 000177 CMP 8177, (SP) itp T ? 
3946 O14144 O01011 BNE 2$ [IF NOT GOTC 25 
3947 O14146 005726 TST (SP)+ [IF IT WAS A RUBOUT 
3948 O14I150 005716 TST (SP} >FIRST IF THEE 
3349 71S A 

3951 014152 001763 BEG 18 IF es io PREVIOUS 
3952 ChameTER TAKE NO NO 

3353 pa T at Tis FOR 
3955 CHARACTER 
3956 O14154 012716 060134 MOV #’\, (SP) WAS 
3957 014160 004767 000154 JSR pc. tyPIT TOUS CHARACTER 
3958 O14164 005726 TST (SP)+ PREVIOUS GH 
3959 014166 900755 BR 1§ 
390 014170 004767 000144 2S: ISR PC, TYPIT i. THE LAST INPUT 
3961 :CHARACTER WAS NOT 
3962 : CHO IT 
3963 014174 022716 900015 CMP #15, (SP) is I 
3964 014200 001350 BNE 1§ BRANCH TC 1$ FOR 
3965 NOT CHARAC CHARACTER. 
3%6 014202 012716 o00cie2 MOV #12, (SP) YES, PRINT A LF 
3967 014206 004767 O00126 JSR PC tyPIT 
3968 Ol4¥2le 005726 TST (SP )4 
3% 014214 005716 2s: TST (SP) :START TO ASSEMBLE 
3670 Ol4eie OOl4is BEG 4§ :THE NUMBER. IF THE 
2971 STACK IS AT THE
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Ol42ee Seer 177710 

014230 062704 000010 

O14e4e 004767 Oo000S4 

oooc4o 

004767 o000e2 

164460 

167 177560 

PE
C 

Ce
 

eP 
eR 

UPR
 

SPT
 

Cc 
i 

Be
Re
R 

: 

4010 O14322 OO4767 177764 
4011 O0143e6 004767 177760 
4012 O14332 O04767 177754 
4013 014336 000207 
4014 O14340 105737 177564 
4015S O14344 100375 
4016 O14346 116637 O00002 177566 
4017 014354 000207 
4018 
4019 

: 

172100 
014356 767 OO004S4 
O1i43te 012700 172100 SE
SE
 

MOV (SP)+,R4 BONE ty ps 
0D 70 ay :T A 
BGE R : VALI ocr ; 

- IF NO ADD #10,R4 : T GOTO 
BLT NERR 
INC 5 ;ARE THERE TO MANY DIGITS 
BEO INERR : THAN 6 
JSR PC, THRR ‘ROTATE 

LENGTH ” MADE UP 
OF IGITS PROCESSED 

MOV RY, R2 : THIS NEW DIGIT 
: PAR HE NUMBER. 

BR 3S {LOOP TO GET THE REST OF 
; THE NUMBER 

4g INC RS ; MAKE SURE THE NUMBER 
BEQ cs : HAS BEEN RIGHT JUSTIFIED 

FC, THRR : PROPERLY 

S$ ISR PC, ONER 
TST (SP)+ AND RETURN CONTROL. 

Bf T THE INUM ; ERROR eR TINE. 
;RETURNS TO CALLING _ , LIMITS, TO ASK 

;G0 TO PRINT ROUTINE 

;CLEAR JUNK OFF THE 
1 

an INUM —s s THE noultet LIMITS. 
ONER: CLC ;ROUTINE WHICH ROTATES 

ROR AND 
ROR RS H T TO THE Rent 
RTS PC > TREATING THEM AS A 32-BIT 

THRR: JSR PC, ONER gece ae WHICH CALL 
ISR PC’ ONER :ONER 3 TIMES. 
JSR PC, ONER 
RTS PC 

TYPIT: TSTB  a8TPS sINBIT TOMES THE 
BPL TYPIT WORD 2 BYTE S UP_IN 
Hove 2(SP), aaTPB : THE STACK ND “PRINTS® 

PC rid ON THE T 
er is, CALLED TO CHECK OUT THE POSTBILITY. OF TURNING ON Bos 

inGS PRRTTY REGISTERS EXIST ORD THEN IFOME ARE POUND THEY 
“ARE ENABLED AND THE INTERRUPT VECTOR IS SET TO TRAP TO PARERR A ROUTINE 
: WHICH MUTE NOTIFY THE USER OF THE ERROR AND ITS LOCATION. 

Pape cs=172100 PC MPV cr ;SET T PAR TY ERROR TRAP VECTOR. 
* MOV #PAREGS , GET RE LOOK AT THE POSSIBLE 

: PARITY OF GISTERS PRESENT. 
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4028 014366 012701 177762 
4029 O14372 012737 014454 000004 

vos) Sion 08067 800116 
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OM

RM
as

se
ra

Ie
ee

 

j 

4082 014522 
4083 O14Se2 OO4S67 lé4232 

GOB 
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E MOS MEMORY TEST 

MOV #-16,R1 
oy te ,os4 

; STERS OCATED USING A TIME OUT WHERE BY T 
iPossi Birr ge ahs F A TIME out OCCURS THEY NENEXISTENT 
OR IF HE REGISTER IS REAL. WHEN A REAL 

STRAT K FIs, Foe | Trade ie oe qg'° C OR HOS. OF ET Te Mos THEN THE 
REGISTER mR SET > ENABLE 

a8 ir THIS INSTRUCTION TIMES OUT THEN 
; THERE 1S | —" REGISTER AT THE 

a | 
sApERE aS IN THE TABLE HEADING HAS BEEN OUTPUT. TST MPFL 

BMI 1$ 
ISR RS, SPRINT GO TO PRINT ROUTINE 
.WORD MPMES 

Ig: HOV BO, -(SP) ;OUTPUT AN ENTRY INTO THAT TABLE. 

J pe’ INT ;G0 TO PRINT ROUTINE 
-WORD  S$CRLF 

yen ROD 
BR mBdS 

"TF A TIME OCCURS COME HERE. OR IF THE REGISTER WAS NOT MOS PARITY. 
MP2: CMP (SP)+, (SP)+ 
MP25: ADD #2,R0° 

BLT “MPL ;BRANCH IF NOT DONE. 
TST MPL ISEE IF ANY MOS PARITY REGISTERS HAVE 

;BEEN FOUND. ; 
BMI = MP3 tIF NOT DON’T OUT PUT THE NO PARITY MESSAGE. 
JSR RS, SPRINT ;G0 TO PRINT ROUTINE 

mp3: HOV RERRTRP, a8u 
MOV 82, d86 
RTS = PC 

MPFL: .WORD 0 

THEN A SCAN IS MADE F *T COME UP DURING 
i THE scan THEN THE USER ee T yes FOUND ON THE SCAN 
IF THE S DETECTED ON IS TOLD WHAT LOCATION 
: +: NO WAS ON DURING THE 
SCAN. IF IT THEN TNVOL VED IN RELOCAT NG THe BAD LOCATION’S 
: S 15 ALSO GIVEN T R SO HE CAN TAKE THE GIVEN 
: 5 AND RELOCATE I THE PAR GIVEN TO FIND THE REAL MEMORY ; ADDRES 
j ADDRESS CAUSING TY TaRTeD THE TE iat WHICH 
;WAS IN PROGRESS WHEN T' “ Teagan, ENCOUNTERED” 1S" Res D, USING 
THE PARAMETERS WHICH THE USER LAST INPUT TO THE PROGRAM 
PARER2: 

ISR RS, SPRINT :GO TO PRINT ROUTINE 



“REARAT® Bs 
ss
sG
ts
 

Ba
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he
 
fe
e 

Do
ne
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ne
 
pa
ne
 

4084 
Bg 

4087 

238
% 

ie 
He 
014546 

ccs 
Hec

ese
eea

NS 

- 

014674 

ose? Ya 
015125 
004767 

015154 
004767 

MORY EXERCISER 
GOBBLE MO 

164224 

165200 
164212 

c
e
r
 

—
—
)
 

o
o
 
e
n
 

177761 
172340 

164024 

165000 

000001 

MEMORY 

HO8 
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TES 

-WORD PARERR i TELL THe USER A_PARITY ERROR OCCURRED. 
JSR RS, SPRINT 360 TO PRINT ROUTINE 
jer PERMES ;TELL THE USER WHAT INSTRUCT CAUSED THE ERROR. 

pe’ es 
JSR RS, SPRINT ;GO0 TO PRINT ROUTINE 
-WORD CRLF 

MOV #PARR3-. ,RO SET THE TIME AND TRAP VECTORS SO 
R00 PC ‘THAT THE SCAN CAN BE MADE 

MOV RO, J8PARVEC 
CLR JSPARVEC+2 
MOV SPARRY-. , RO 
R00 PC 

a6 
MOV RO, J#ERRVEC 
CLR DRERRVEC+E 
CLR R3 

SonT 
1S: MOV (R3)+,R1 ;PERFORM THE SCAN. EITHER THIS INSTRUCTION 

BR 15 ‘WILL TIME OUT OR THE PARITY ERROR WILL 
: AGAIN OCCUR SO THAT CONTROL WILL 
:BE OUT OF THIS LOOP ONE WAY 
OR ANOTHER. 

IF THE PARITY ERROR IS AGAIN ENCOUNTERRED THEN THIS PROGRAM WILL 
:RECIEVE CON fr) THROUGH VECTOR 114. HERE THE USER 
: Is GIVEN THE OF gt QCRTION WHICH CAUSED THe PARITY ERROR - 

:1S NOT. °F I ENABLED THEN THE Pan INVOLVED ITH _ 
“THE ADDRESS RELOCATION IS ALSO GIVEN TO THE USER. 
PARR3: ADD ae 3 sR3 CONTAINS THE ADDRESS PLUS 2 

MOV R3, (SP) : LOCATION CAUSING THE ERROR. 
ADD 82,R3 

ion Ba Baar GIVE THE THIS 
JSR fe nt EO te PRINT nhaicg 
.WORD OL :TELL THE USER THIS IS THE ADDRESS AND 
ISR RS, SPRINT :GO TO PRINT ROUTINE 
-WORD RECDAT 
MOV RI, (SP) GIVE HIM THE BAD DATA. 
JSR PC; 02A 

, BIT aaSRO, #1 -SEE IF MEMORY MANAGEMENT WAS USED 
BEQ ss S ;DURING THE SCAN THROUGH MEMORY. 

1S: JSR PC, THRR IF IT WAS THEN ESTABLISH WHICH KIPAR 
ISR PC; THRR TS INVOLVED WITH THE RELOCATION OF 
JSR PC’ THRR THIS BAD ADDRESS. 
JSR PC’ THRR 

;GO0 TO PRINT ROUTINE 
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MACY11 27(732) 
BRANCH GOBBLE MOS MEMORY TEST 

000403 

004567 
015173 
004567 
01Slee 
016703 
000714 

000000 

004S67 
015062 

012706 
000005 
004737 
012707 

004767 

164010 

164002 

oo000e 

163764 

ooosoo 

000124 
0iS014 

177336 

ig. 

RETPR: 

SAVPER: 

barR4: 

is: 

BR 

108 
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RETPR 

RS SPRINT 

Re SPRINT 
SCRLF 
SAVPER, R3 
CONT 

0 

RS, SPRINT 
NOTIND 

#500, SP 

PC omens 
8i$,P 

PC, MOSPAR 

;GO RESTART THE TEST WHICH WAS IN PROGRESS. 

;GO0 TO PRINT ROUTINE 
THE SCAN SO TELL 

iRESTARY THe. YESY MICH LAS. IN PROGPESS 
;WHEN THE ERROR OCCURRE 

CASE _AND 
WAS IN PROGRESS 

THE ERROR WAS ORIGINALLY 

WAS 

a ; ENCOUNTERRED. IF RELOCATION INTO THE 
;FISRT 4K BANK IS NECESSARY. 

;GO RESET THE PARITY REGISTERS BEFORE
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jos 

MACY11 27(732) 10-SEP-76 10:35 PAGE 100 
' DD@ABA.P11 BRANCH GOBBLE MOS MEMORY TEST 

/ 4167 015020 005767 163726 

/ 4169 915086 000167 176112 
4170 015032 000167 175654 

, 4121 
| 4172 

4173 
/ 4174 

4175 
| 4176 

4177 015036 012700 177464 
| 4178 O15042 060700 

ge ee ' ata 

; 4181 Ol b0S03 116 
Wie 015060 000207 

4] 
4185 O15062 O41S23 047101 O41440 
4] o1 7 20 052105 
41 1 12 
4188 015102 1 
4189 O15110 OS452% O42440 040516 
4190 Q15116 O46102 O42105 
419] QiSi2e o05015 
4192 015125 120 000 
4193 015131 015 O47012 OeN117 
4194 015136 o40S20 
4195 015144 oosoIS 000 
4196 
4197 
4198 
4199 015147 O40 O40510 (90104 
4200 015154 15 113 030461 
‘ 1 o18i%0 04 116 o40S20 

4 151 15 o4S4le 030524 
4204 015200 O20061 043117 000106 
4205 O01 005015 O44510 044107 
4 15214 O46040 046511 OS2111 
4 1 bO6477 000012 
4 1 14 020127 O44S14 
4209 015234 O44515 124 
4210 OL O72 18 000 
Yell 015243 15 12 042523 
4212 Ol O4S440 030524 037461 
4213 015256 O2404G 320131 051117 
4214 O1 o4 006451 
4 15 o1 1 
4216 Ol 116 OS2117 O53040 
4217 OL 046101 O42111 OO644! 
4218 015306 O00012 
4219 a1 10 005015 051102 047101 
4229 015316 O441 041117 
4221 Of O46102 O0650S 900012 

TST MMAVA :STARTING EITHER A MEMORY MANAGED 
BEQ 2 OR NON MEMORY MANAGED TEST. 
IMP REPET2 

2s: IMP SPOTe 

{ROUTINE USED TO SET THE TRAP VECTOR 114. 
MPVE #PARER2-. , RO 

AOD PC, RO 
ADD 8-6 
MOV RO, 8114 
CLR aali 
RTS PC 

inessaces USED FOR THESE PARITY ROUTINES. 
NOTIND: .ASCIZ ’SCAN COMPLETE’ <15><12> 

MPMES: .ASCII ¢<15><12>'PARITY ENABLED’ 

SCRLF: .ASCIZ <15><le> 
PERMES: .ASCIZ ’PC=’ 
NOMPAR: .ASCIZ <15><12>’NO PARITY’<15><12> 

; THESE ARE MESSAGES USED FOR COMMUNICATIONS 
:0N THE TTY BY THE PROGRAM. 

(oceaD: .ASCIZ ° HAD’ 
KPARM: .ASCIZ <15><12>’KT11 ON PAR=’ 

NOKT11: .ASCIZ ¢15><12>’KT11 OFF’ 

HIMESS: .ASCIZ <15><12>’HIGH LIMIT?*’<15>< 12> 

LOMESS: .ASCII ‘LOW LIMIT’ 

INE: -ASCIZ °7'«15)<12> 
MMME 2: “ASC ¢15><12>"USE KT11? CY OR N)*<15> 

A 8 ERRMES: .ASC "NOT VALID!'<15><12> 

IDMESS: .ASCIZ <15><12>’BRANCH GOBBLE*<15><le> 

- EVEN 
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177704 
000040 

177570 

MACY11 27(732) 

RE AD 
AARKER: WORD 
FIRST: BR 

1$: C 

BR 
2$: BVS 

dig
s $32

2 

RELO: 

te
ss

sm
ne

cs
ee

se
es

s 

RELO1: MOV 

RET: TRAP 

10-SEP-76 10:35 PAGE 101 

Cy INSTRUCTION EXERCTSER DZGKA-A. 

RE 
LENGTH, R1 
(RO), -2(RO) 
(Ro)+ 

RELOL 
STRTAD, 38177570 
aSTRTAD 

FIRST
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DD@ABA.P11 BRANCH GOBBLE MOS MEMORY TEST 

4279 O15S5Se o00000 HI: -WORD 0 
4280 O15554 d00000 LO: -WORD OQ 
4281 ; 
4282 : 
4 : 
384 015556 LODAR: 
43 000001
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ADRESS 0ze97 1620" 
ALLFLG Boa506 e3ees 
ASTERI Ol2e44e 2232 
BANKS 012204 2368 
BEGIN1 003272 ye 

18 = itera {Stee 
BIT13 = 020000 13018 
BIT14 = 040000 13008 
BIT1S = 000100 12998 
BIT6 = 000100 130S8 
BIT8 = OOO400 13048 
BITS = 001000 13038 
BLKCNT 004076 2138% 
BPTVEC= 000014 le7e8 
BRANCH Ol12S42 1426 
c = 000001 12528 
CKSWR 011752 2020 
CONST Ol2263 2461 
CONT 014616 41038 
COUNT 000756 15228 
bite 1 1588 
DIG 1695 
DISPAR 144 e742 
DISPLA= 177570 12938 
DONE 004624 2290 
DONEC 002504 1847 
DONE! 002574 1867 
DONE10 003560 2088 
DONE11 O03644 21168 
DONE12 003674 21328 

13 2168s 
14 142 218s 
15 172 22038 

DONES 002676 1909 
DONEY 002764 1920 

' DONEYA 003034 1934 
| DONEYB 003104 1950 
DONEYC 003152 1975 
DONEYD 003246 1982 

: DONES 003330 e0el 
| DONES oars 20468 

Bones bos474 Sher 
'DONES 003522 
DONIT 013362 3744 
EMTVEC= 000030 12758 
END 004S22 2277# 

' ENDMSG 012444 2e99 
EOPHLT 13728 

| ERCNT 15178 
ERRMES 015273 
ERROR 001174 1364 

MACY11 27(732) 
CROSS REFERENCE TABLE -- USER SYMBOLS 

2433 

34548 
20188 

2331 

21918 

19828 

20748 

2285 
1600 

2898 
3361 

MO8 

2453 eso! 2521 2530* 

2293 

2180 2204 

3028 3190 3249 3277 

2e93ex 2942 3083%  3117% 

2109 2140% 2150%  2160% 

1604 1823% 3428 

2906 2914 e92e 3049 
3368 3375 3382 

10-SEP-76 10:35 PAGE 104 

3349 

3194*# 

2214 

3055 

34228 

3220% 

431% 

3063 

3498# 

3070 3101 

a 

3108 3205 
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ERRTRP 001116 1361 15768 2030 4 2084 2253 2337 2549 2653 
ERRVEC= 000004 12688 iaps 1839% 1847% 1867% 1920% 1934% 1950 1982 2081s 2030 2048" 2054+ 

ty spade giddt 2143% GFhge 2eS3% 2325% 2337% 2549% 2615% 2cb48* 2653%  cb88* 
#% *  4099%  4100% 

FINISH OQO4664 303 23108 
FIRST  Q15334 4eese 4251 
FIRSTL OQ1S416 3652 89 3717 42Se8 4278 

12808 
Bio 3757% 3762% 3765% #3767 3770% 3839% 4252 42798 F

 f 

R
A
R
A
 

HILIM Bi obe 3644 3662 3723% 3743 3751 3762 3800* 3893% 3900 3903 39118 
HIMESS Ol 3889 4e0S# 
HISAV 014070 3723 3796 3831 3871 3903% 39158 
HLT = 104400 13368 1875 1929 1960 1333 2001 240 2604 sees oo sci? eH 
CNT 000742 151S5@ 1830% e2011% 22e88% e228 2338% Silex 24328 24528 78% * 3430 

ICOUNT 000744 Dae on, 2933% 2944 3010 3013 3035 30893 3125% 3151 3226% 3237 3392 

(OMESS 015310 3617 42198 
INCBi 15404 Youd 42e4S 42478 
INERR §=6014274 3976 3978 3980 39998 
[NRMES 01 4001 42108 

I 3405 3896 39338 4004 
IOTVEC= 12738 
KI 1 13258 1470 1704 2772% 3700 4135 
KIPARI= 172342 13268 1705 1892 1918 e2247% 2583% 2773 %2781% 2789% 3745 
pe 172344 13278 1706 e2ee5* e2248% 2770% 2813% 2827% 
KI 172346 13288 1707 e8iSe  2828% 
KIPARY= 172350 13298 1708 
KIPARS= 172352 13308 1709 
KIPAR&= 172354 13318 1710 
KIPAR7= 172356 13328 1483 1711 2774% 3714% 
KIPDRO= 172300 13168 1465 eees* 2693% 2767* 3701 
KIPDRI= 172302 13178  2768% 
KI = 172304 13188 e2224% 2769% 281b% 
KI 172306 13198  2817% 
IPOR4= 172310 13208  2818% 
I = 172312 13218 
I = 172314 13228 
I = 172316 13238 1488 2771% 

KM = 000000 12598 
KPARM 015154 4138 42008 
KPDR = 077406 r] 
LAST 15412 4249¢ 425! 4253 
LDOCOMP Ql 3011 30158 
LDDISP 15188 1603% 1604*% 1605 1824% 1825 2108% 2109 2139% 2140 2149% 2150 2153% 

2160 eel3* e214 2339 S4e2% 34e8% 3430% 3431 3497% 3498 
LDOMMO §8=©.007146 1849 1870 1936 1952 1984 e222 2582 2692 27648 2810 

010266 3012 3014 30188 
TH O1S414 42518 4260 427) 

LIMERR 0140S2 50 3901 39068 
LIMITS 013750 3639 3709 38878 3909 
LO 015554 3670% 3748% 3830* 4268 42808 
LOCBAD 015147 4122 41998 
L : Bi seeb 1754 1768 4284s 
LODFLG 012540 36118 
LODFLO 002036 17418 §©1743 1759% 1763 1777% 
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3743 3746 

3904 

3765 

39148 

2694 

1836+ 
416 

1937% 

40678 

pod 
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37718 

27808 

1641# 

1969# 

3798% 

1890 

1985+ 

4087 

3899# 

1916 

2694# 

4120 

2S26* 

3900 

2220 

2820# 

4126 

2961 

3904 

2245 

4139 

39128 

23e6# 23364 2690
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DD@ABA.P11 CROSS REFE TELE --"GSA sYnBors 

4": i QR % 
F 395 & a z x aC 3 

$e : % 
% 2% 

364 : a 

1% 2e % 

hs aC ES : 41 : 4] 
4230 4254 4257 

PDWN ooosde 14598 1499 1 cae 
i § G 1663 tH UB 

G lé21 8 14% 
PERMES 0151 4086 41928 

| PERRFL 013720 38Se2 38658 3870% 38734 
PERSTR 18298 2375% eS563% 2707 

| PRIVE 14el8 
| ro D00230 14158 

DOOSEO 14748 = =—&.1480 
PFVEC = 000024 le74e 8 661475% 1499% 18328 

PIRG = 17777e 12868 
| PIRVEC= 000240 12798 
PKN = 900000 l2be8 
PLACE ates 18038 2234 
PONE lée2 14058 
PRG? 004670 1414 23178 e446 
PRGA OO4674 23198 2542 
PRG2R O05144 2350 23758 
PRG3 006010 1417 25358 
PRGSFL 006020 2317% 2398 2418 2437 
PRGIM 012303 2539 34668 
PRGY o06042 1423 2eS478 
PRGHA U0cl32 2558 25638 299 
PRGYM 4 2553 34758 
PRTYY = 12588 
PRTY7 = 12578 1365 
PSIX 14248 
PSM = 010000 12638 
PSH = 177776 12848 1530 
PTHREE 000214 14128 
PTWO 000200 14098 
Pum = 030000 12648 
PUP 000572 1475 14738 
PURFAI 000720 1505 15098 
QUEST 012257 2445 s4be8 
RANTST Matta 2097 2105 5476 2218s 
ee te 2383 2361 369 2373 
RECOAT O01 1631 16558 4124 
PEG = 004000 12658 
RELFL Q00120 13798 3614*#  3824% 
RELO 015474 4248 4256 42668 
RELOC 006350 1397 2039 2133 2151 
RELOCF 000754 1S218 1529 1660 1661 
PELSCM O1e403 2560 34788 

coo 
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* 74 it 777% O* 
QS g % t 

# % 

i oe et Be 
& % $ . tH 

cf * 0S . 

i 4 * 4Ol7s aGsss | aGu7s 
Wiate 4130s «433% «= 41398 ie 4164" 

2685s 2697* 2703% 2710 

1833# 23248 

2466 2487 2507 25378 

2462 2ss4 2561 34038 

2208 eblis 2656 3493 3814 3854 
1700 1701 1831% 2379 e381 2638 WW 

se
 

ae
 

S 
a8 

£8
 

ig
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RELOCP 006452 2349 «2836S. siS72—Sts«éH78 
RELOl Q1SS22 42718 4274 

; pis? . 2s 34908 

oii tf 4169 
T3 Ol 1 36788 

RE 012054 1 34398 
RESVEC= 000010 12698 

015546 4269 «42778 
TPR 014752 4140 = 41458 

Ror pees — 
ROT]  OO446Y4 sooo 
RT _ 015406 veuge 4259% . pone ae 

SAE BBppoB 8 Taés * 148 1490s 1471 Tied Tides 149% 

sere 5B ipees «tees HEHE ge 
1940 192  1954e 1955s 1358 1971# 1972 1974 
057 2062 see 2302+ e306 5377% 33788 

py err 26782 oo souls 1s Spee 

ee 
3074s € x tes the 1 
3140 141 ates nas aig 6. 167% 3103s 
3209 (3219% 3236 3260 1s 3288 33298 

Bes 2, Bie Yo Toe Ta ie, He 3830 3831s 3895 3839  4026e 4038 
4093% 4094 * 4097s 4098s 4099 41778 4172 

es 3608 ROT 013044 3653 8 3826 3838 
§i  =~90000! 12378 16098 1667 16728 1673s 174s 16758 

a to fe ie ie es Se Se 
1# Ree aie * igs $604 3820 

3858% 9 3861 3862 3863 
Wosue Yocse 4261 4, 4273% 

R10 =~900000 12448 
Rll  =%000001 12458 
Ri2 = 12468 
R13  =%000003 12478 
R14  =”000004 12488 
RIS  =%00000S 12498 
R2 =x000002 12388 1466% 1467 19698 1484" 1 1490# 1583 

1665 1666 16788 1 1684% 1686% 16 1720% 
au i733 in fg 4 te 1771* i1@Sl# 16Se 

ae CS : 336. 33584 de 
2585* 2587 2593 * PBOl 2608 261 # 
2639 2e40e 2678 2 2695 lee 13% 

c
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R a
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2967 2968% 2969% 29708 29728 29738 2974% 2975% 2977% 2978 2979 2980% 2982s 

: Sf’ Sifoe 388. Se STE TST. «STB. ST, TT 
Eras] ues. pect 5 a7 so

 s se
 ns 8 . ss 

# it i # * * * 7 ee ee a 
* 

R3 =*000003 ion 14878 8 1472e% 8 8«66148Se 8614878) 1664% 1681% 1685* 16872 1691% I1696% 17194 
17S4e = =861755% 1 1gSex 1 1sS4# 18728 1 1892 1893 1894"  i189S* 

Igose 1999) BOGNE ee a" 22gee 2297 Bees Bee? B75 «bet? bee Beeg Beg? 
e601# ae Ye si sei? 1s see 73 see" seas" 2871# 
eBS4e g Sea4 10% ll 19% ih. 3s " tll 

i a a eC ee eee 
& 

ae, > 3 3384 ieers ate 4104 
i368 vibe q3285 uid3 4134# 41395% 4136 4147% 4230% 42314 232 4OR4*# 4236% 

= ee eee Sp pigb* bida* 32565 3384" 3353" 330" eee, Se BRIE 
sna » Stee d * See 3177% 31968 ge ne te 333 

eC ome MES CME CM 
RS =“0C0005 le4ie 1397% i1S504*# 1528 1 1 187% 1613% 1615% 1619 1625 1630 1635 

1639% 1666% 1667 A 1 uo 1766% 17708 #17738 #$1775% # I82l* 

or et ge at ge ge gt ee ee gr ge st ee 
26S6% id 1 t 1S% 5ea5y Seeds 28472 2850 28Se2 28ss 28s7 
ote 7 1s caeat e233 esos 30398% 3075S 3093 31il* 2127* 
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