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0 1
ABSTRA(T

THIS DIAGNOSTIC WILL TEST O = 124K OF MF11S~K MEMORY
ON ANY POP-11 FAMILY COMPUTER THAT DOES NOT PERFORM

a %?IéSSCYCLE BEFORE A DATO CYCLE FOR ALL INST-

U L]

THIS PROGRAM CAN BE RUN UNDER XXDP, APT AND A(CT MONITORS.
ON PROCESSORS WITH NO HARDWARE SWIT(H ~eGISTER, SOF TWARE
SWITCH REGISTER = LOCATION 176 AND SOF TWARE DISPLAY
REGISTER = LOCATION 174.

GETTING STARTED

IF NO HARDWARE SWITCH REGISTER SET LOCATION 176 TO OBTAIN SWITCH
OPTIONS.
TO START:

- A S

A. SET SWITCH REGISTER = 00000
B. START AT 200.
C. THE ADDRESS OF THE CONTROL AND STATUS REGISTER
(CSR) AND THE MEMORY LIMITS IT CONTROLS WILL
BE PRINTED. IF TWG CONTROLLERS ARE PRESENT,
BOTH CSR ADDRESSES WILL BE TYPED AS WELL AS
BOTH MEMORY LIMITS.
D. SEE SECTION 4.4 FOR REST OF PRINTOUTS EXPECTED.
€. "END PASS #01'' WILL BE TYPED . THIS IS A QUICK VERIFY
?gS§Yégg THE TEST IS NOT COMPLETE UNTIL 'END PASS #02°'
F. TO HALT THE TEST, TYPE CONTROL-C, THIS WILL INSURE THE
PROGRAM |S RELOCATED BACK TO LOWER MEMORY AND THAT THE MEMORY
HAS BEEN PURGED OF ANY DOUBLE ERRORS FORCED DURING TESTING.
BE PATIENT, THE CONTROL-C IS ONLY RECOGNIZED AT THE END
OF THE CURRENT SUBTEST.
G. IF AN UNEXPECTED HALT OCCURS SEE SECTION 6.0. IfF AN
ERROR # 1S TYPED SEE SECTION 6.2.

'CAUTION. BEFORE 'DIGGING'' INTO THE LISTING READ
SECTION 9.

SWITCH SETTING SUMMARY (SEE SECTION 4.1 FOR DETAILS)

BIT15(100000) HALT ON ERROR

BIT14(040000) LOOP IN SUBTEST DEFINED BY BITS <4:0>
BIT13(020000)  INHIBIT ERROR PRINTOUTS

BIT12(010000) DISABLE TESTING ABOVE 28K (MEMORY MANAGEMENT)
BIT11(004000) ENABLE PRINTOUTS OF SINGLE ARRAY ERRORS
BIT10(002000)  HALT AFTER EACH SUBTEST

BIT09(001000)  INHIBIT PROGRAM RELOCAT]ON

BIT08(000400)  TYPE FIRST FAILING BIT ERROR PER 4K.
BIT07(000200)  ENABLE XOR PRINTOUT FOR ARRAY TESTS
BIT06(0007100)  INHIBIT MEMORY SIZING

BIT05(000040>  INHIBIT '"END PASS #XX'' AND 'RELOC'' PRINTOUTS
BITO4 TO CLEAR MEMORY OF DBE'S(NO TESTS RUN)
BITO3-BITOO BEGINNING TEST NUMBER,
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(2.0]
[(2.1]

[2.23

£3.03

£4.0]
[4.1]

REQUIREMENTS
EQUIPMENT

STANDARD 11 FAMILY COMPUTER WITH A CONSOLE QUTPUT DEVICE
AND FROM 32K TO 124K OF MS11K MEMORY (WITH EXCEPTION IN 1.0) .

STORAGE

PROGRAM STORAGE -~ 0000 -~ 14200. PROGRAM EXPANDS FOR ERROR
HISTORY AND TO SAVE ABSOLUTE LOADER OR XXDP CHAIN MONITOR.
(SEE SECTION 9. FOR DETAILS)

LOADING PROCEDURE

USE STANDARD PROCEDURE FOR PDP-11 ABSOLUTE BINARY FORMATTED TAPES.
STARTING PROCEDURE

SWITCH SETTINGS
SOF TWARE SWITCH REGISTER = LOCATION 176
BIT15(100000)  HALT ON ERROR (SEE 5.0)

BIT14(040000) LOOP ON TEST DEFINED BY SWITCH REGISTER BITS <4:0>

BIT13(020000) INHIBIT ERROR PRINTOUTS AND ERROR HISTORY PRINTQUTS.
ERROR HISTORY CAN STILL BE OBTAINED BY TYPING “C.

BIT12(010000)  DISABLE TESTING ABQVE 28K. (MEMORY MANAGEMENT)

BIT11(004000)  ENABLE PRINTOUTS OF SINGLE ERRORS ON ARRAY TESTS
(DISABLES ECC FOR ARRAY TESTS)

BIT10(002000)  HALT AFTER EACH SUBTEST

'PRESS CONTINUE TO DO NEXT SUBTEST
BITO9(001000)  INHIBIT PROGRAM RELOCATION

;%ES§EE LOCATIONS 430-7776 WILL NOT BE

BITO8(000400)  TYPE FIRST UNCORRECTABLE ERROR IN EACH 4K BANK ONLY.
!THE TOTAL ERROR COUNT (UP TO 377) WILL
!BE SAVED IN THE ERROR HISTORY,
BITO7(000200)  ENABLE XOR PRINTOUT FOR ARRAY TESTS
BITO6(000100)  INHIBIT MEMORY SIZING.
‘THE MEMORY LIMITS MUST BE SETUP IN THE FOLLOWING LOCATIONS:
(VALUES TO TEST 0-28K ARE SHOWN)
(LOWTWO=LOCATION 332)

LOWTWO: 0 :STORE BITS 17:16 OF LOW TEST ADDRESS
LOWADD: 0 ;STORE REST OF LOW TEST ADDRESS
HIGHTWO: 0 ;STORE BITS 17:16 OF HIGH TEST ADDRESS
HIGHADD: 157776 ;STORE REST OF HICH TEST ADDRESS

NOTE: HIGHADD MUST BE SET TO A 4K BOUNDARY. (E.G. 37776)
AND LOCATION LDFLG MUST = 1 IF THE PROGRAM
IS RESIDING IN THE MS11K MEMORY.
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(4.2)

(4.3]

(4.4]

F o1
BI1T05(000040) INHIBIT “END PASS #xX'' AND ‘RELOC'' PRINTOUTS

BIT04 SCANS MEMORY WITH ECCDIS. NO TESTS RUN.
TERMINATE AFTER PASSA1 WITH “C.

BITO3-BIT00 NUMBER OF TEST (0-17) TO RUN FIRST,
.NORMALLY USED WITH BIT14 (LOOP ON TEST)

CONTROL~C FUNCTION

CONTROL C [*C] AFTER COMPLETION OF THE CURRENT TEST.
THE ERROR HISTORY (SEE SEC. 6.3) WILL BE
TYPED. THE PROGRAM WILL LOOP IN LOWER MEMORY,
HALT AND RESTART AT 250 [F DESIRED.

IN ORDER TO COMPLETELY TEST THE ERROR CORRECTING
LOGIC, DOUBLE ERRORS ARE FORCED INTO MEMORY ON
CERTAIN TESTS. TO EXiT FROM THE PROGRAM AND HALT
EXECUTION, “C MUST BE TYPED AND THE TEST
PERMITTED TO CLEAN UP THE MEMORY UNDER TEST. IF
NOT, THERE EXISTS THE POSSIBILITY OF UNCORRECT-
ABLE ERRORS REMAINING IN THE MEMORY.

STARTING ADDRESS= 200
RESTART ADDRESS = 250 OR 200

RESTART AT 200 CLEARS PASS COUNT ($PASS) AND PRINTS DIAGNOSTIC TITLE.
PROGRAM AND/OR OPERATOR ACTION

1) LOAD PROGRAM INTO MEMORY USING ABSOLUTE LOADER.
2) SET OPTIONS (SEE SEC. 4.1)
3 START THE PROGRAM AT 200
4) THE FOLLOWING IS AN EXAMPLE WITH EXPLANATIONS
OF THE PRINTOUTS EXPECTED.
"XXXXX=YYYYY'' ;ADDRESSES OF TEST BOUNDARIES.
"NO RELOC-SBE IN LOC 0-500"" JRELOCATION IS INHIBITED BECAUSE

:SINGLE ERRORS IN THIS AREA WILL CORRUPT
;PROGRAM WHEN RELOCATED.

"RELOC"' sTHE DIAGNOSTIC RELOCATES TO HIGHEST

;BANK UNDER TEST. AND RUNS TSTO-TST13 AGAIN.
"END PASS #xx'’ JWHERE “XX'* [S THE PASS NO.
"TST7-NO ERROR FREE LOC IN SLICE AT XXXXXX'' THE LAST PART OF

TEST 7 CHECKS FOR PROPER 1K ADDRESSES IN
THE CSR _AFTER A DOUBLE ERROR. THIS MES-
SAGE INDICSTES THAT THIS SLICE COULD NOT
BE TESTED AND IT IS PROCEEDING TO THE
NEXT 1K SLICE.
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£5.0]

[6.0]

ADDITIONAL PRINTOUTS

"NO MNG'’ ;PRINTED IF TESTING ABOVE 28K IS ENABLED
;(BIT 12 OF SWR) AND MEMORY MANAGEMENT S
;NOT AVAILABLE.

PROGRAM HALTS (NORMAL+ ERROR)

THIS IS A LIST OF EXPECTED HALTS. IF THE TEST HALTS
IN A LOCATION NOT IN THIS LIST AND ITS LESS THAN 776, IT
MAY BE DUE TO A DEVICE INTERRUPTING.

NOTE THE HALT AT END OF SUBTEST AND HALT ON ERROR HALT LOCATIONS
MAY BE RELOCATED. THE ACTUAL LOCATIONS THEY ARE IN CAWN BE FOUND
BY SUBTRACTING 500 FROM 2362[SWHALT] AND ADDING THIS DIFFERENCE TO THE
CONTENTS OF SAVR6 [LOC. 352].

PC REASON RECOVERY

112 TRAP TO LOC, 4 EXAMINE R6, IT CONTAINS
THE POINTER TO THE PC
WHERE THE TRAP OCCURRED.
(SEE NOTE)
THE PROGRAM WILL LOOP AT
LOC BUSER UNTIL MANUALLY
HALTED. CHECK THE LOCATION
POINTED TO BY MINMEM(324)
TO INSURE THAT NO DBE'S
REMAIN IN THE TESTED AREA.

100 POWER FAIL POWER UP WILL RECOVER
IF IN CORE MEMORY.

2364 HALT AT END OF PRESS CONTINUE TO GO TO
TEST SWITCH SET. NEXT SUBTEST.

13624 HALT ON ERROR RESTART AT 250

13712 CONTROL=-C TYPED RESTART AT 250
OR FATAL ERROR
OCCURRED

NOTE:  ANY OF THE ABOVE HALT CONDITIONS THAT PERTAIN TO
APT ACTUALLY RESULT IN A TIGHT LOOP SO THAT THE
ERROR INFORMATION CAN BE RE(OVERED. CONSULT LISTING
FOR MORE DETAIL, IF NECESSARY.

ERRORS

ANY REFERENCE TO 'ERROR' IN THIS DOCUMENT INDICATES AN ERROR
AS DEFINED BY THE PROGRAM AT EXECUTION TIME. NORMALLY, IT IS
AN UNCORRECTABLE ERROR UNLESS ERROR CORRECTING IS DISABLED
THEN IT MEANS ALL ERRORS.
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H 1
ERROR MESSAGE FORMAT

TSEMS$ROR PRINTOUT CONSISTS OF 6 OCTAL WORDS IN THE FOLLOWING
F :

"ADDR  GOOD  BAD PC ERR # PASFLG XOR "

"'ADR ERR'' WILL BE PRINTED PRIOR IF AN ADDRESSING ERROR 1S SUSPECTED.

WHERE :

ADDR - FAILING MEMORY LOCATION

GOOD - GOOD DATA [DATA THAT WAS EXPECTED]

BAD BAD DATA [DATA THAT WAS FOUNDJ]

PC = PROGRAM COUNTER AT ERROR CALL.

ERR # = FAILING ERROR NO. (SEE SEC 6.2 =~ ERROR DICTIONARY)

PASFLG - CONTENTS OF LOCATION PASFLG.THIS MAY NOT BT RELEVANT.
(SEE SEC. 6.2-ERROR DICTIONARY)

XOR = EXCLUSIVE 'ORING® OF GOOD VS. BAD (BITS IN ERROR).

AVAILABLE ONLY IF SINGLE ERRORS ARE TO BE PRINTED
OUT VIA SWREG BIT 07 HIGH.

.THE TEST WILL CONTINUE AFTER THE ERROR PRINTOUT.
NO MNG'* WILL BE TYPED IF TESTING ABOVE 28K SELECTED AND NO MEMORY
.MANAGEMENT IS FOUND.

(FATAL ERRORS)

"ERROR #XXXXXX'' WILL BE TYPED WHERE *XXXXXX'' IS
THE ERROR NUMBER. THE DJAGNOSTIC WILL LOOP AT FATHLT UNTIL MANUALLY
S?L}EE.EESSRSEC. 6.2 ~ERROR DICTIONARY - FOR DESCRIPTIONS

(APT MODE ERRORS)

ALL ERRORS ARE TREATED AS FATAL UNDER APT. WHEN AN
ERROR OCCURS UNDER APT A ‘*1'" IS STORED IN LOCATION
$MSGTY AND THE PROGRAM LOOPS AT FATHLT.

S$FATAL CONTAINS THE ERROR NO. IN THE LOW BYTE AND
THE FAILING BANK NO. UNDER TEST [N THE HIGH BYTE.
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I 1
[6.2)] ERROR DICTIONARY

THIS IS A LIST OF ERROR NJMBERS PRINTED AND POSSIBLE
CAUSES FOR THE ERROR. IF THE ERROR IS SUCH THAT THE TESTING
CAN BE CONTINUED AFTER THE ERROR PRINTOUT, IT WILL DO SO.
BRArKETSTHE ROUTINE NAME WHERE THE ERROR CALL ORIGINATED IS GIVEN IN
NOTE- 'BAKPAT'' REFERS TO THE BACKGROUND FATTERN WRITTEN INTQ MEMORY
FOR VARIOUS TESTS. BAKPAT HAS THF VALUE = 377, AND
SWAPAT HAS THE VALUE = 177400.
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160000

000240

000042
000000

000044
000046
000156
000052
040000
000044

016777
005077
005077
042701
005011
005061
012737
000000

002640
000242
000240
000003

000002
000136

J 1
MACY11 30A(1052) 17-MAR-B0 10:48 PAGE 2
SEQ 0009

.ABS
CNLIST MD,MC,CND

.LIST  ME.BIN,SEQ.L

CTITLE  c2MmLch MFI1S=k MEM DIAG
Z=COPYRIGHT (C) FEB 1977,ocr 1979
*«DIGITAL EQUIPMENT CORP.
 sMAYNARD,, MASS.” 01756

*PROGRAM BY JIM RYAN

,*THIS PROGRAM WAS ASSEMBLED USING THE PDP-11 MAINDE(C SYSMA(
. *PACKAGE (MAINDEC-11-DZQAC-C3), JAN 19, 1977,

- %
$SWR=160000 ;HALT ON ERROR, LOOP ON TEST, INHIBIT ERROR TYPOUT
;s TRAP CATCHER OF .+2 AND HALT FOR 0-7/6 LOCATIONS

SCOPE  =NOP

=42
.WORD O ;FOR ACT/XXDP

.SBTTL  ACT11 HOOKS

titttlttttt*ttﬁ**ttttiitt"ttt*ttﬁttQt*iﬁﬁ**itttttkttttttttttttt

HOOKS REQUIRED BY ACT11

sszgc- :SAVE PC
sEgng ::1)SET LOC.46 TO ADDRESS OF SENDAD IN .S$EOP
"WORD 40000 ;:2)SET LOC.52 TO 40000
“=$SVPC :"RESTORE PC
002656 PWRDN: MOV ECCDIS,aCSRADR  :DISABLE ECC
CLR SMINMEM *CLEAR FIRST ADDRESS
CLR AMINMEM+2 *SECOND WORD
BIC #3.R1 :
CLR (RT) 1CLR A LOC
CLR 2(R1) NEXT
000024 MOV SPWRUP , W24 :
HALT
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000120
000122
000126
000130
000132
000134

000136

000142
000146

000150
000152
000154

000156
000160
000162
000164
000166

000170

000174
000176

000200
000210

17-MAR-80 10:47

000120

010401
013700 000312
010021
020105
103775
000207

013706 000346
012700 013772
060600

004710
000120

000411

004710
000240
000240
000240
000430

000

000174
000000
000000

005077 002524
013706 000346
012703 000412

MACY11 30A(1052)

ACT11 HOOKS

K 1
17-MAR-B0 10:48 PAGE

3

;114 AND 1}SOARE RESERVED FOR PARITY TRAP VECTORS.USED IN TST?Z.

* WRITE MEMORY BACKGROUND

*h -

LYK SO Y S SR O
*» % % ¥ ¥ ¥ %

WRTMEM: MOV
MOV
2%: MOV
cMP
BLO
RTS

PWRUP: MOV
MOV
ADD

JSR
LASCIZ
.EVEN
B8R

THIS ROUTINE IS USED TO WRITE THE MEMORY BACKGROUND TO

TAE VALUE STORED

AT LOCATION BAKPAT. THE ROUTINE ASSUMES

THAT R4 IS POINTING TO THE LOWEST LOCATION AND RS TO THE

HIGHEST LOCATION

TC BE WRITTEN. THE PROGRAM LEAVES THE

SUBROUTINE WITH RO CONTAINING THE CONTENTS OF BAKPAT.

R4 ,R1
AFBAKPAT RO
RO, (R1)+
R1,RS

2%

PC

a#SAVRG, SP

#PNTMES-BEGIN,RO
SP,RO

PC, (RO)
/P/

START

:* SERVICE XXDP/ACT11

$ENDAD: JSR
NOP
NOP
NOP
BR

REL : "BYTE
=174

DSPREG: .WORD
SWREG: .WORD

PC. (RO)

RESTRT
0

;SET R1 TO LOWEST LOCATION UNDER TEST

;LOAD RO WITH THE CONTENTS OF LOCATION BAKPAT
sSTARTING FROM THE LOWEST LOCATION WRITE THE
sMEMORY TO BACK GROUND PATTERN

JRETURN FROM THE SUBROUTINE
JRESTORE STACK POINTER

;GET THE INDIRECT ADDRESS OF LOCATION
sTPCRLF RELATIVE TO LOCATION OF THE
;DIAGNOSTIC IN MEMORY AND GO TGO THE

;. TYPE ROUTINE AND TYPE (R, LF & A 'P'".

JRETURN TO ACT11/XXDP MONITOR

;IF QUICK VERIFY=RESET ELSE NOP

:1F QUICK VERIFY=CLR #=1 ELSE INC 40
;1F QUICK VERIFY=BR ,-4 ELSE NOP
;REPEAT TEST UNDER ACT11/XXDP

;TELLS IF WE'RE RELOC

ttttitttl’tt*tt*ttttl’t*tititﬁ'ttttttttﬁttittttttt*ttt!t'ttt!ttttt

SBTTL START AND RESTART ROUTINES

. RESTART AT 200 TO CLEAR APT TABLES
RN AR AR AR R R RN R R R R AR R R R RN R AN N R R RN N R RN AN AR R RN RS RO R
START: (LR a(SRADR ;JUST IN CASE
MOV ¥ SAVRE, SP ;SETUP STACK POINTER,
MOV HSUNIT R3 ;CLEAR THE APT MAILBOX FROM $MAIL TO SDEVCT

SEQ 0010
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005043
022703
001374
105737
001007
105737
100404
004767
000240
000240

012703
012305
012306
010600
012746
010046
000002

000272
000024
000200

000272
000272

000031
000156
000024

000272

000273

000400
000042
000170
015474

000344

000340

MACY11 30A(1052)

17-MAR-80

START AND RESTART ROUTINES

1%:

RESTRT:

.SBTTL APT PARAMETER BLOCK

CLR
CMP
BNE
TSTB

-(R3)
#SMATL ,R3
1%

42
RESTRT
S4REL
RESTRT
PC,PRTITL

#SAVR5 ,R3
(R3) +,R5
(R3)+,SP
SP,RO
#340,-(SP)
RO,-(SP)

L 1
10:48 PAGE 4

JCLEAR A MAILBOX LOCATION

;DONE?

:BRANCH IF NO

JACT11 MODE?

;BRANCH [F YES

JARE WE RELOCATED?

sBR IF YES= SINCE TPCRLF ]S RELOCATED ALSO-
JPRINT DIAGNOSTIC TITLE

:g?r¥g FALL THRU TO RESTART

;POINT R3 TO THE LOC SAVRS

JRESTORE R5

sAND RESTORE R6 JUST IN CASE IT IS A RESTART
;PLACE THE STARTING ADDRESS OF THE TEST IN RO
;SET HIGH PRIORITY FOR RTI

;GO TO 'START''-MAY BE RELOCATED.
;1F RELOCATED SEE LOCATION SAVR6 FOR START.

MR LS AL S SRRttt ts st ol it sttt tdslsd it sssssasiz iz ey

JSET LOCATIONS 24 AND 44 AS REQUIRED FOR APT
;;tt**tﬁ*ttttt**t**ttﬁttti'tttt**tittttttttttttttttttktt!ttﬁttttt
;s SAVE CURRENT LOCATION

;;SET POWER FAIL TO POINT TO START OF PROGRAM
;sFOR APT START UP

;:POINT TO APT INDIRECT ADDRESS PNTR.

;2POINT TO APT HEADER BLOCK

;RESET LOCATION COUNTER

::tt*tt*ttttttttttttti't*ittkﬁ*ttﬁttt**t**ttttttﬁttt*tttttttttitt

;SETUP APT PARAMETER BLOCK AS DEFINED IN THE APT-PDP11 DIAGNOSTIC

s INTERFACE SPEC.

SAPTHD :
$HIBTS:
$MBADR :
$TSTM:
$PASTM:
SUNITM:

MMAVA:

. $X=.
.=24
200

. =44

$APTHDR

.= 85X

-WORD
.WORD
-WORD
.WORD
-WORD
.WORD

.=$APTHD

0 ;. TWO HIGH BITS OF 18 BIT MA]ILBOX ADDR.
SMAIL  ;;ADDRESS OF APT MAILBOX (BITS 0-15)
25. ;;RUN TIM OF LONGEST TEST

110. ;;RUN TIME IN SECS. OF 1ST PASS ON 1 UNIT (QUICK VERIFY)
s ADDITIONAL RUN TIME (SECS) OF A PASS FOR EACH ADDITIONAL UNIT
SETEND-SMAIL/2 ;.:LENGTH MAILBOX~ETABLE (WORDS)

. =MMAVA+]

;THIS BYTE IS USED TO DETERMINE IF MEMORY
;MANAGEMENT IS AVAILABLE OR NOT

SEQ 0011
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CZMMLCO MF11S-K_MEM DIAG MACY11 30A(1052) 17-MAR-80 10:48 PAGE §

CZMMC.P11  17-MAR=B0 10:47 APT PARAMETER BLOCK SEQ 0012
161 000273 TYPENS: ;THIS BYTE IS USED TO DETERMINE IF THE
::2% ;TYPE OUT OF ERROR HAS BEEN ENABLED OR NOT
164 000274 .=TYPENB+1
165 000274 $PRERR: :THIS BYTE DETERMINES IF THE PROGRAM HAS FOUND
}gé; ;A PARITY ERROR
168 000275 .=$PRERR+1
169 000275 $ADERR: :THIS BYTE IS USED TO DETERMINE IF THE
1;? ;PROGRAM HAS ENCOUNTERED ADDRESS ERROR
172 000276 .=$ADERR+1
173 000276 STRTDI.
174 000300 .=STRTDI1+2
175 000300 L OWBNK :
176 000302 . =L OWBNK +2
177 000302 PASFLG: ;LOWER BYTE OF THIS WORD GIVES THE PASS NUMBER FOR
178 JTHE SPECIFIC TEST WHEREAS THE UPPER BYTE
}gg ;HAS BEEN USED BY DIFFERENT TEST FOR DIFFERENT PURPOSES
181 000304 .=PASFLG+2
182 000304 ENDSTK :
183 000306 .ZENDSTK+2
186 000306 PBNK : JHOLDS BANK UNDER TEST FOR °''TST BNK XX'' PRINTOUT.
185 000306 DECWRD :
186 000310 .=DECWRD+2
187 000310 000 TYPCNT: .BYTE 0 cTHIS BYTE DETERMINES THE NUMBER OF WORDS
188 *TO BE TYPED
189 00031 000 SAVKRB: .BYTE 0 ;THIS LOCATION IS USED TO SAVE THE CHARACTER
190 JHIT BY THE OPERATOR
N JALSO IS USED AS TEMP [N ROUTINE $GTSIZ.
192 .EVEN
193
194
195 177560 TKS= 177560
196 177562 $KBB= 177562
197 177564 $TPS= 177564
198 177566 $TPB= 177566
199 177572 SRO= 177572
228? 000312 000377 BAKPAT: .WORD 377 ;BACKGROUND PATTERN WRITTEN TO MEMORY.
202 000314 000000 SWAPAT: ,WORD
203 000316 000430 RELBOT: BEGIN-50 sHOLDS LOWEST TEST ADDRESS WHEN RELOCATED.
58;3 000320 100000 MINMEM: .WORD 100000 ;FIRST ADDR FOR ECC IN CASE OF APT
2% **tﬁ*tiﬁ*tttttttt**tti*t'tttttttlt*t'tt*itt**ttﬁ*ttt*tttttttttﬁ
207 “LOCATIONS TO BE MODIFIED IF LIMITS SET BY OPERATOR
208 000322 000000 [OWTWO: 0 ;HOLDS BITS 17:16 OF LOW TEST ADDRESS
5(1)8 000324 000000 LOWADD: O :HOLDS BITS 15:0 OF LOW TEST ADDRESS
211 000326 000000 HIGHTWO : 0 :HOLDS BITS 17:16 OF HIGH TEST ADDRESS
212 000330 037776 HIGHADD : 37776 ;HOLDS BITS 15:0 OF HIGH TEST ADDRESS
213 :.'ttﬁt*ttﬁtitﬁtttltttt*titt*ttt**ttttﬁﬁt*iﬁtttttt*it*tﬁﬁﬁt!t‘tttt
214
215 000332 000000 $HIMAX: O JHOLDS BITS 17:16 OF MAXIMUM AVAILABLE MEMORY
216 00033 017776 SMAXM: 17776 HOLDS BITS 15:0 OF MAXIMUM AVAILABLE MEMORY
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czMLC

PN

000336

000340
000342
000344

000346
000350

000352
000360

000000

000000
000000
000000

000500
000000

012737
000774

000001

N 1
MACY11 30A(1052) 17-MAR-B0 10:48 PAGE 6

000400

APT PARAMETER BLOCK

MAXMEM: . WORD JMAXIMUM CURRENT VIR)IUAL MEMORY UNDER TEST
SAVMAX: ,WORD
SAVR4: .WORD
SAVRS: .WORD

;% SAVR6 POINTS TO WHERE THE PROGRAM STARTS EVEN WHEN RELOCATED,
SAVR6: .WORD  BEGIN ;CONTAINS START ADDRESS WHEN RELOCATED ALSO.

SAVLOC: 0 *TEST 17 STORES ERROR INFO HERE
:GET HERE IF AN ILLEGAL TRAP "7 LOC. 4 OCCURRED

BUSER: MOV #1,348MSGTY :TELL APT FATAL ERROR #000
BR BUSER :LOOP SO APT CAN GET INFO

;*364-400 1S USED AS A STACK AREA BY ERRCHK ROUTINE FOR ERROR HISTORY PRINTOUT

SEQ 0013
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czmmLC

235
236
237
238
239
2460
241
242
243
244
2645
246
247
248
249

000430
000431

000500
000502

000510
000514
000522
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000400

000
000

000500
010706
005746
012704
010637
012737
004767

016154
000346
000044 000024
014562

APT PARAMETER BLOCK

. =400
.SBYTL APT MAILBOX-ETABLE

e AR R AR N A AR AR AR RN A A A R AR A AR AR RN AN NN AR AR NN AN RN A RANRANNTAAY

.EVEN

SMAIL: ;s APT MAILBOX

$MSGTY: .WORD  AMSGTY ;;MESSAGE TYPE CODE

$FATAL: .WORD  AFATAL ;;FATAL ERROR NUMBER

$TESTN: .WORD  ATESTN ;;TEST NUMBER

$PASS: .WORD  APASS  ;;PAS3 (OUNT

$DEVCT: .WORD  ADEVCT ;;DEVICE COUNT

SUNIT: .WORD AUNIT  ;:1/0 UNIT NUMBER

$MSGAD: .WORD  AMSGAD ; :MESSAGE ADDRESS

$MSGLG: .WORD  AMSGLG ; ;MESSAGE LENGTH

SETABLE: ;s APT ENVIRONMENT TABLE

SENV: BYTE  AENV . ;ENVIRONMENT BYTE

S$ENVM:  _BYTF  AENVM  ;:ENVIRONMENT MODE BITS

$SWREG: .WORD  ASWREG ;:APT SWITCH REGISTER

$USWR: _WORD  AUSWR  ;;USER SWITCHES

$CPUOP: .WORD  ACPUOP ;.(PU TYPE,OPTIONS

P * BITS 15-11=CPU TYPE

11/04=01.11/05=02, 11/20 03,11/40=04,11/45=05

11/70=06.PDQ=07.0=10

BIT 10=REAL TIME CLOCK

BIT 9=FLOATING POINT PROCESSOR

: BIT 8=MEMORY MANAGEMENT

$MAMST: _BYTE  AMAMS1 ;:HIGH ADDRESS,M.S. BYTE

$MTYP1: .BYTE  AMTYP1 ;. MEM. TYPE ,BLKA1

. *

YR YET
» % % % »

; MEM.TYPE BYTE =~- (HIGH BYTE)
i 900 NSEC CORE=001
. 300 NSEC BIPOLAR=002

; * 500 NSEC MOS=003
SMADR1: .WORD  AMADR1 ;;HIGH ADDRESS,BLKA1

M MEM.LAST ADDR.=3 BYTES,THIS WORD AND LOW OF '‘TYPE'' ABOVE
SMAMS2: .BYTE ~ AMAMS2 ;:HIGH ADDRESS,M.S. BYTF
SMTYP2: .BYTE  AMTYP2 ;:MEM.TYPE ,BLKA?

$MADR2: .WORD  AMADR? ;:MEM.LAST ADDRESS,BLK#2
SMAMS3: .BYTE  AMAMS3  ;:HIGH ADDRESS ,M.S.BYTE
SMTYP3: .BYTE  AMTYP3 ;:MEM.TYPE,BLKA3

SMADR3: .WORD  AMADR3 ;;MEM.LAST ADDRESS,BLKA3
SMAMSL: .BYTE ~ AMAMSS [ HIGH ADDRESS ,M.S.BYTE
SMTYP4: .BYTE  AMTYPL  ; ;MEM.TYPE ,BLKAG

SMADR4: .WORD  AMADRS4 [ ;MEM.LAST ADDRESS.,BLK#4
K

-MEX

SRR A A A AR AR A A A AR AR A AR AR AR R R R NANANNNNRRR R AR ANNR AN R AN NN

SBTTL BEGIN OF AREA TESTED (+20) WHEN PROGRAM RELOCATES.

.=500
BEGIN: MOV PC,SP ;SET _UP STACK POINTER
TST -(SP) ;TO EQUAL BEGIN ADDRESS
MOV RENDPROG ,R4 ;PUT _END OF PROG ADDRESS INTO R4
MOV SP,a#SAVR6 ;SAVE SP FOR FUTURE USE

MOV #PWRDN , a# 24 ;PREPARE FOR FUTURE POWER DOWN
JSR PC,CLRMM ;CLEAR MEM MGMT,

SEQ 0014
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czmLC

312

NI AN NN AN
— o b —
Velo JoNTo SV, P YUY

AN
SIS

P11

000526
000532
000536
000540
000544
000550
000556
000564
000566
000572
000576

000600
000602

005037
105737

000310
000170

001344
002146
000566
000014
000004
100000
020004
007740

020000
020000

002064
000001

020000
02C000

002030
002026
100000
013326

002000
000500
000020

000001
016154

000004
01732
013462
051040
051455
020116
000060
000404

000062

MACY11

000004
177746

002120
002110
002060
002054

002044
002030
002024

002016

001764
001752

046105
042502
026460

c 2
10:48 PAGE 8

30A(1052) 17-MAR-80
BEGIN OF AREA TESTED (+20) WHEN PROGRAM RELOCATES.
CLR a#TYPCNT
TST8 o#REL JRELOCATED ?
BPL 4% ;BR IF NO1
JMP TSTSIZ
A ¥ CLR LDFLG
MOV H7S, N4 JPREPARE FOR NON-EXISTANT
MOV M6, aN77746 ;11760 CACHE CONTROL REG
BR 6$ JBR IF ALL OK
7%: ADD N4 ,SP cRECOVER FROM TRAP
6%: MOV #100000,R1 ;2ND 16K
CLR (R1)+ sCLEAR FIRST LOC
CLR (R1) sCLEAR SECOND LOC
MOV #20004 ,aCSRADR ;DIAG BIT
TST -{(R1) JREAD THE LOC TO GET CHECKBITS IF ANY
BIT #7740,aCSRADR JIF SET WE'RE IN MS11K
BNE 5% ;BR IF IN MEM UNDER TEST
BIC #20000,ECCDIS sJUST [N CASE WE ARE TESTING
BIC #20000,DIAGA sTHE SECOND CSR (172134)
BR SETSWR JBR IF NOT IN MEM UNDER TEST
5%: CLR ad(CSRADR ;CLEAR (SR
MOV #1,LDFLG ;s INDICATE PROG IN MEM UNDER TEST
BIS #20000,ECCDIS ;DISABLE ECCINH IN LOW 16K
?Eg z€OOOO.DIAGA sSAME FOR DIAG CHECK
(LR RO ;1T IS, CHECK FOR ERRORS
CLR INHREL
1%: CLR aCSRADR ;DON'T WANT TO TRAP
TST (R1) SREAD THE LOC
géé g;OOOOO.QCSRADR:CHECK FOR DOUBLE ERROR
JSR PC,FATERR ;*ERROR* REPORT ERROR MESSAGE AND HALT AT FATHLT
1 JeaxeexFRROR NUMBER Tatxnxns
8%: TST INHREL JANY ERRORS FOUND YET ?
BNE 2% JYES, DON'T LOOK ANY FURTHER
CMP R1,48EGIN ;
BHI 2% ;
BIT #20,3CSRADR ;LOOKING FOR SBE'S IN 0-500
BEQ % ;BR IF NO ERRORS
MOV #1, INHREL JINHIBIT RELOCATION
2%: cMP #ENDPROG ,R1 JEND OF PROGRAM YET?
BLE 3 ;BR IF YES
ADD #4,R1 sNO POINT TO NEXT LOCATION
BR 1% ;KEY READING
3%: TST INHREL JRELOCATION ALLOWED ?
BEQ ONEPAS JBR IF YES
JSR PC.TPCRLF JPRINT ROUTINE
LASCIZ /NO RELOC-SBE IN 0-500/
.EVEN
ONEPAS: CLR RO JINITIALIZE POINTER
TST a#STESTN ;1S THIS THE FIRST PASS
BEQ TSTRP ;BR [F YES (TEST TRAP CATCHERS)
JMP SETSWR ;SET UP SWREG

SEQ 0015
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CZMMLC . P11 17-MAR~80 10:47 BEGIN OF AREA TESTED (+20) WHEN PROGRAM RELOCATES. SEQ 0016
U7 001044 012704 016156 TSTRP: MOV #ENDPROG , R4 ;ADDRESS OF END OF PROGRAM
348 001050 012700 000377 MOV #377.R0 ;
3,9 001054 005001 CLR R1 ;POINT TO ADDRESS 0
350 001056 012124 1%: MOV (R1)+,(RG) + ;SAVE 0000 TO BEGIN-
351 001060 020127 000400 CMP R1,#SMATL JBEGINNING OF ETASLE
352 001064 103774 8LO 1% :BR IF NOT DONE
353 001066 005741 3% TST -(R1) ;ADJUST POINTER TO TRAP VECTORS
354 001070 010011 4% MOV RO. (R1) JWRITE 1'S AND 0'S
355 001072 02001 CMP RO, (R1) ;NOW COMPARE
356 001074 001403 BEQ 5% :BR IF 0K
357 001076 004767 013144 JSR PC,FATERR ;*ERROR* REPORT ERROR MESSAGE AND HALT AT FATHLT
ggg 001102 000002 2 ;aexexvERROR NUMBER 2%txns
360
361 001104 000300 5%: SWAB RO ;
362 001106 001370 BNE 43 ;BR IF BOTH BYTES NOT TESTED
363 001110 005701 TST R1 JHAVE WE REACHED THE BOTTOM YET
364 001112 001365 BNE s :BRANCH IF NO
365 001114 012701 000400 MOV #SMAIL ,R1 ;APT, RESTORE TO SMAIL
356 001120 014441 6% MOV -(R4) ,~(R1) ;HERE!
367 001122 005701 TST R1 ;FINISHED?
368 001124 001375 BNE 6% :BR IF NOT
369 001126 005077 001576 SETSWR: CLR aCSRADR :CLEAR (SR
370 001132 012700 000006 MOV #6.R0 ;ADDRESS OF PSW FOR TIMEOUT TRAP
371 001136 012710 000340 MOV #340, (RO) ;SET UP TIME OUT TRAP PSW
372 001142 012740 001170 MOV #2%,-(RO) ;AND RETURN ADDRESS
373 001146 105737 000420 TSTR INSENV ;RUNNING UNDER APT
374 001152 001403 BEQ 1% ;IF NOT, SET UP ADDRESS FOR SWR
375 001154 012737 000422 002732 MOV H#SSWREG,a#SWR  ;OTHERWISE, PREPARE TO USE APT SWR
376 001162 005777 001544 1%: TST aSWR ;DOES SWITCH REG POINTED TO 8Y SWR EXIST
377 001166 000410 B8R APTS12 :YES, GO TO APTS]IZ
378 001170 062706 000004 2%: ADD #4 ,SP ;RESTORE STACK POINTER
379 001174 012737 000176 002732 MOV #SWREG, a#SWR ;PLACE ADDRESS OF SWITCH REG DESIGNED
380 001202 012737 000176 002734 MOV #DSPREG,4DISPLAY;FOR COMPUTERS NOT HAVING HARDWARE
381 ;SWITCH REG AND RUNNING STAND ALONE.
382 ;R4=A END PROG ON EXIT
383 :
384 :
385
386
387 JAPTSIZ-THIS ROUTINE WILL SEARCH THE APT MEMORY ETABLE
388 ;AND WHEN A NON ZERO TYPE IS FOUND WILL SETUP TO TEST TO
%gg ;GIVEN HIGH ADDRESS. IF APT DEFINES SIZE LO ADDRESS MUST -00000
391 001210 012703 000336 APTSIZ: MOV #MAXMEM, R3 ;POINT R3 TO MAXMEM
392 001214 013737 000326 000332 MOV MHIGHTWO,3#8HIMAX ;IN CASE NO SELF SIZING DONE
393 021222 013737 000330 000334 MOV aHIGHADD , a#SMAXM ;
394 001230 105737 000421 TSTB DFSENVM ;DOES APT ALLOW SELF SIZING
39S 001234 100021 BPL TRYSR :BR IF YES
296 001236 012707 000451 MOV #EMTYPL +4 R ;POINT R1 TO BLOCK TYPE 4+4
397 001242 162701 000004 1%: SuUB #6 R1 ;POINT TO NEXT BLOCK TYPE
398 001246 105711 TSTB (R1) ;IS IT NON=ZERO
399 001250 001006 BNE 28 ;BR IF YES (MEMORY EXISTS)
400 001252 020127 000431 CMP R1,#SMTYP1 ;ALL APT BLOCK TYPES BEEN CHECKED

401 001256 101371 8H] 1% :BR IF NO
402 001260 004767 012762 JSR PC.FATERR ;*ERROR* REPORT ERROR MESSAGE AND HALT AT FATHLT
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CZMMLC.PT] 17-MAR-80 10:47 BEGIN OF AREA TESTED (+20) WHEN PROGRAM RELOCATES. SEQ 0017
282 001264 000003 3 ;#2xxx«FRROR NUMBER 3##ssn
405
406 001266 004767 013722 2% JSR PC,GETADR ;SET MAX APT ADDR INTO SMAXM +$HIMAX
407 001272 004767 013716 JSR PC.GETADR *ALSO INTO HIGHADD + HIGHTWO
283 001276 000564 BRTPSZ: BR TYPSIZ “TYPE SIZE OF MEM UNDER TEST
410 001300 032777 000100 001424 TRYSR: BIT #100,aSwR ;USER DEF INED BOUNDARIES
21; 001306 001160 BNE TYPSi2 :BR IF YES (DON'T SIZE MEM)
413 001310 005067 001400 SLFSIZ: CLR MSYES ;INITIALIZE MSYES
614 001314 012703 000324 MOV #_OWADD ,R3 :GET READY FOR LOW TEST ADDRESS
415 001320 005001 CLR R1 *FIRST TEST LOC (0)
416 001322 012710 001514 MOV #4$, (RO) “SET UP RETURN FROM TIMEOUT TRAP
417 001326 005077 001376 1$: CLR aCSRADR
418 001332 011146 MOV (R1) ,~(SP) :SAVE THE CONTENTS OF TEST LOC.
419 001334 016146 000002 MOV 2(R1) .- (SP) :
420 001340 005011 CLR (R1) *TO SET CHECK BITS OF MS11K
421 001342 005061 000002 CLR 2(R1) P
422 001346 016777 001340 001354 MOV DIAGA,@CSRADR  :DIAGNOSTIC BIT
423 001356 005711 ST (R1) *READ TO GET CHECK BITS
424 001356 017702 001346 MOV SCSRADR,R2 *GET CSR CONTENTS
425 001362 005077 001342 CLR aCSRADR ;
426 001366 012661 000002 MOV (SP)+,2(R1) *RESTORE THE HI WORD
427 001372 012611 MOV (SP)+ . (R1) :RESTORE THE LO WORD
428 001374 042702 170037 BIC #1700%7.R2 ZONLY CARE ABOUT 11-5
429 001400 005702 ST R2 :
430 001402 007440 BEQ 3¢ :BR IF NO MS11K
431 001404 005767 001304 ST MSYES :MS11K=FIRST SUCCESSFUL TEST
432 001410 001032 BNE 22% *NO, BRANCH
433 001412 020127 100000 cMP R1,4100000 “1F THIS IS FIRST READABLE LOC
434 001416 001015 BNE 11$ :THEN FIRST ADDRESS IS 0000, ELSE BR
435 001420 105737 000272 TSTB  SAMMAVA *MEM MGMT AVAIL ?
436 001424 001012 BNE 118 SYES, GO PUT ADDR AWAY
437 001426 005767 001264 ST LDFLG SRUNNING IN MEM UNDER TEST
438 001432 001407 BEQ 118 :BR IF NOT
439 001434 005037 000324 CLR S4LOWADD ;
440 001440 005037 000322 CLR ML OWTWO *CLEAR THESE LOCATIONS
441 001444 005267 001244 INC MSYES :INDICATE SOME MS11K FOUND
442 001450 000404 BR 2% SCONTINUE TO FIND HIGH LIMIT
443 001452 004767 013446 11$:  JSR PC.PUTADR :PLACE ADDR AWAY (START ADDR)
444 001456 005267 001232 INC MSYES *INDICATE SOME MS11 FOUND
445 0016462 010137 000320 28 MOV R1.34MINMEM SFIRST TEST ADDRESS
446 001466 010167 001230 MOV R1.SAVMIN *SAVE FOR RECOVERY FROM RELOC
447 001472 062703 000012 ADD #12 R3 SPOINT TO #MAXMEM
448 001476 062701 020000 22%: ADD #20000,R1 *NEXT 4K BOUNDARY
449 001502 000711 BR 1$ *GO TEST IT
450 001504 005767 001204 3% ST MSYES *FOUND ANY MS11K YET
451 001510 001772 BEQ 22% :BR IF NO
452 001512 000430 BR 7$ :
453 001514 062706 000004 4$: ADD #4,SP *RESTORE STACK POINTER AFTER TRAP
456 001520 004767 013214 JSR PC . MEMMNG *SERVICE MM IF AVAILABLE
455 001524 105737 000272 TSTB  @#MMAVA *SEE IF MM HAS TO BE TESTED
456 001530 001421 BEQ 7% *BR IF NO MM
457 001532 012770 001544 5 : MOV #6%, (RO) *SET UP RETURN ADDRESS FROM TRAP
458 001536 012701 040000 MOV #40000,R1 ‘BEGIN CHECKING ABOVE 28K
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459
460
461

462
463
464
465
466
467
468
469
470
471

672
473
L74
475
476
“77
478
479
480
481

482
483
484
485
486
487
488
489
490
491

492
493
494
495
496

001542
001544
001550

001554
001556
001564
001566
001572

001574

001576
001602
001604
001606
001612
001616
001622
001626
001632
001634

001640
001644

001650
001654
001660
001662
001666
001674

001702
001706
001710
001714
001720
001724
001726
001732
001736

001742
001746

001750

001754
001760

001764
001766
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000671
062706
022701

001007
022737
001403
004767
000757

024341
020127

162703
004767

012710
005737
001035
004767
051503
051104

012703
005023
016713
105237
004767
010403
012701
004767
004767

004767
000055

004767

012703
004767

010401
062704

000004
160000

007400
013324

037776

013312
000002
000004
013276
000002

013264
000004
013254
000352
000406
012576
020122
036440
002664
001014
000310
012700
000322
012514
012652

012416
012640
000326
013244

000022

MACY11 30A(1052)

172352

042101
000040

6%:

’%:

8%:

TYPSIZ:

TYPMEM:

SETSTK:

(%

F 2
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BEGIN OF AREA TESTED (+20) WHEN PROGRAM RELUCATES.

BR
ADD
CMP

8NE
CMP
BEQ
JSR
BR

tMP

cMp
BNE
TST
JSR
SuB
SUB
JSR
SUB
BR

JSR

SUB
JSR

MOV
TST
BNE
JSR
LASCIZ

.EVEN
MOV
CLR
MOV
INCB
JSR
MOV
MOV
JSR
JSR

JSR
LASCIZ
.EVEN
JSR

MOV
JSR

MOV
ADD

1% N

4, SP JRESTORE STACK POINTER

#160000,R1 ;IF R1 DID NOT READ THE HIGHEST
sLOCATION POINTED TO BY PAR6,
;1T HAS REACHED MAX MS1iK.

7% ;60 TO 78 IF DONE

#74600,a#772352 ;CHECK PARS FOR MAX

7% ;BR IF DONE

gg.UPMM ;NOT DONE UPDATE MEM MGMT.

-(R3),-(R1) ;CAUSE R3 TO POINT TO $MAXM AND
;R1 TO MAX AVAILABLE MEMORY

R1,437776 JMEANS WE MOVED INTO PAR2

8% JIF WE DID WE MUST ADJUST ADDRESS

(R1)+ JRESTORE R1

PC.,PUTADR ;PUT AWAY ORIGINAL ADDRESS

#2,(R3) ;ADJUST BITS 15-0

#4 ,R3 JPOINT TO HIGHADD

PC ,PUTADR JPUT IT AWAY

#2,(R3) ;ADJUST

TYPSIZ JAND CONTINUE TO TYPE THE SIZE

PC,PUTADR ;PLACE ADDR IN R1 AT LOCATIONS
JSMAXM AND SHIMAX

#4 R3 JPOINT TO HIGHADD

PC,PUTADR sPLACE ADDR IN R1 AT HIGHADD £ HIGHTWO

#BUSER, (RO) JSET UP VECTOR FOR FUTURE TRAP

SASPASS JONLY CARE ABOUT FIRST PASS

SETSTK ;BR If NOT

PC,TPCRLF JPRINT ROUTINE

/CSR ADDR = /

#DATBUF ,R3 JNEED A LOCATION TO PRINT FROM

(R3)+ ;CLEAR HIGH ORDER BITS

CSRADR, (R3) JADDRESS TO BE TYPED

W TYPCNT ;ONE WORD TO BE TYPED

PC,TYPOCT ;TYPE THE WORD

R4 ,R3 ;POINT R3 TO LOWEST AVAIL MEM

ALOWTWO,R1

PC.PCRLF JTYPE <CR><LF>

PC,OCTTYP JTYPE LOW TEST ADDRESS
s (LOWTWO + LOWADD)

PC.$TYPE

1-1 ;TYPE ="'

PC,OCTTYP sTYPE HIGHEST TEST ADDRESS
J(HIGHTWO + HIGHADD)

A#HIGHTWO,R3 JPOINT R3 TO HIGH ORDER BITS OF HIGH MEM

PC,$GTSIZ JGET THE B8ITS 13-17 ON TOP ADDRESS
;PLACED IN BITS (~4 OF R?

R4 R1 ;AENDPROG

#18. R4 ;APPEND THE ERRCR STACK FOR MEMORY

SEQ 0018
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515
516
517
518
519
520
521
522
523
524
525
526
527
528
529
530
531
532
533
534
535
536
537
538
539
540
541
542
543
544
545
546
547
548
549
550
551
552
553
554
555
556
557
558
559
560
561
562
563
564
565

P11

001772
001774
001776
002002

002156
002162
002164
002166
002172

002174
002176

005302
002374
010437
005021
020104
101775
012737
005723
001005
021327
003002
011363

004767
005723
011305
162705
005737
001406
023737
001402
162705
012524
020513
101775
012323
010423

010537
004767
013704
005745
012703

005723
001003
021327
103411
032777
001403
004767
000004

000167
020423
103002
016304
005723

001003
021305

000304

157776

157776
000002

013250
000276
000042

000042
005674

000344
013174
000320

000322

157776
010000
012072

010044

177776

G 2
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000336

000046

000564

BEGIN OF AREA TESTED (+20) WHEN PROGRAM RELOCATES.
JUNDER TEST TO END OF PROGRAM

ggg 2% JR2 = # OF 4K BANKS

MOV R4 ,@#ENDSTK . SAVE ADDR OF END OF ERRJR STA(K
6%: (LR (R1)+ ;. CLEAR THE ERROR STACK

(MP R1.R4 ;

BLOS 6%

MOV #157776 ,3MMAXMEM; SET MAXMEM TO MAX VIRTUAL ADDRESS

TST (R3) + ;TESTING MEM MGMT?(READ LOC $HIMAX)

BNE SAVLDR ;YES, SAVE LOADER

cMP (R3) 4157776 JBETWEEN 28K - 32K ?

BGT SAVLDR JBR If YES

MOV (R3) ,2(R3) ;OTHERWISE MAKE CONTENTS OF MAXMEM

;EQUAL TO MAX AVAIL MEMORY AND
¢FALL THRU TO SAVE LOADER.
SAVLDR: JSR PC,.CLRMM ;DISABLE MM

TST (R3)+ ;POINT R3 TO LOC MAXMEM
MOV (R3) RS

SUB #276.R5 ;GOING TO SAVE 300 BYTES
TST 62 *RUNNING UNDER ACT OR XXDP
BEQ 2$ SIF NOT GO TO 2%

CMP N2, 66 *XXDP CHAIN MODE

BEQ 2%

SUB #<1502.%2>,RS  :SAVE 1500. WORDS FOR XXDP CHAIN
2% MOV (RS)+. (R4)+
CMP RS, (R3)

BLOS Y 3
4%: MOV (R3)+,(R3)+ ;SAVE MAXMEM [NTO SAVMAX
MOV R4, (R3)+ ;SAVE CONTENTS OF R4 INTO SAVR4
TSTREL: MOV RS ,a#SAVRS ;SAVE HIGHEST VIRTUAL ADDR +?
TSTSIZ: JSR PC,CLRMM sDISABLE MEM MGMT UNIT
MOV aMINMEM R4 sMAKE MINMEM THE LOWEST TEST ADDRESS
TST -(R5) JSET RS TO HIGHEST VIRTUAL ADDR. AGAIN
1%: MOV #LOWTWO,R3 JPREPARE TO LOAD R4 & RS WITH
. THE MEM BOUNDARIES
TST (R3)+ JIF BITS 17 € 16 OF LOWEST ADDRESS ARE NON O
BNE 2% ;G0 10 2%
grg 223),#157776 ;1F HIGHER THAN 157776 GO ENABLE MM
°’%: BIT #10000, aSwR ;IS MEM MGMT SELECTED
BEQ 3% JYES, 0K
JSR PC.FATERR J*ERROR* REPORT ERROR MESSAGE AND HALT AT FATHLT
4 sexenaafERROR NUMBER 4rnrnnn
3% JMP TSTMM ;GO TEST MEM MGMT
4%: (MP R4, (R3)+
BHIS 6%
MOV -2(R3) R4 JPOINT R4 TO LOWEST LOC UNDER TEST
6%: TST (R3)+ ;IS BITS 17 & 16 OF HIGHEST LOC TO BE
;TESTED ARE NON ZERO
BNE 0% ;IF SO, GO 10 9%
CMP ‘R3) ,RS ;OTHERWISE SEE [F HIGHEST ADDR. TO BE

;TESTED IS HIGHER THAN 157776

SEQ 0019
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571
572
573
574
575
576
577
578
579
580
581

582
583
584
585
586
587
588
589
590
9N

592
593
594
595
596
597
598
599
600
601

602
603
604
605
606
607
608
609
610
611

612
613
614
615
616
617
618
619
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101001
011305
020405
103403
004767
000005

012703
011343
062713

005725

012702
012212
000312
017702
042702
022702
101003
004767
000006

013701
004767
005703
001446
016777
062701
020105

030524
012702

012032

000340
000002

000312

000464
177740
000021

011762

000320
013202

0004602
000004

012140

020122
042524

041012
044516
020124
000063

000013

000320
000262

MACY11 30A(1052)
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BEGIN OF AREA TESTED (+20) WHEN PROGRAM RELOCATES.

0% :

10%:
MEMTST:

CLRMEM:

000420

051122
042522
020103
041505
052123

043505

043516
051524

4%
000300 CONT:

BHI
MOV
0 o
8LO
JSR
5

MOV
MOV
ADD

TST

MOV
MOV
SWARB
MOV
BIC
(MP
BHI
JSR

MOV
JSR
TST
BEG

ADD
CMF
BLO
JSR
LASCII

LASCIZ

.EVEN

BR

MOV
MOV
MOV

9s

(R3) RS
R4 RS

10$
PC,FATERR

#SAVMAX ,R3
(R3),=(R3)
#2,(R3)

(RS)+

;1F SO, GO TO 9%
JMODIFY RS
;IS LOW LIMIT LOWER THAN HIGH LIMIT

. *ERROR* REPORT ERROR MESSAGE AND HALT AT FATHLT
Jaxxex*FRROR NUMBER Stewnnnn

JRESTORE CONTENTS OF MAXMEM
;MAKE THE CONTENTS OF MAXMEM-
JMAX AVAIL MEM+?2

;SET R5=MAXMEM +2

;INIT BAKPAT AND SWAPAT
JAND CONTINUE TO CLEAR ACTIVE
;CHUNK OF MEMORY UNDER TEST

#BAKPAT ,R2
(R2)+,(R2)
(R2)
ASWR,R2
#177240,R2
#21,R2

1$

PC,.FATERR

AAMINMEM R?
PC,TSTADD

R3

43
ECCDIS.,aCSRADR
#4 ,R1

R1,RS

2%

PC,TPCRLF

;COPY IT INTO SWAPAT

;SWAP THE BYTES

JGET BITS IN SW REG

;ONLY WANT THE TEST NUMBER FOR LOOPING

;CAN'T BE HIGHER THAN 20

;BR IF OK

;*ERROR* REPORT ERROR MESSAGE AND HALT AT FATHLT
;axanx«FRROR NUMBER fnwexnxn

JGET FIRST TEST LOC IN SLICE
;CHECK FOR ERROR FREE TEST ADDRFSS
JR3 = 0 MEANS ERROR FREE LOC FOUND
;BR AND SAVE IT

JECC DISABLE

JNEXT WORD

JEND OF SLICE YET ?

;BR IF NOT

JPRINT ROUTINE

/NO ERROR FREE LOC FOR ECC TESTS/

<15><12>/BEGINNING AT TST'3/

#13,R2

CONT
R1,3#MINMEM
ECCDIS,aCSRADR
R5.RO

;START AT TST13

;SET UP TEST LOC
JINHIBIT ECC

SEQ 0020
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czMLC

627
628
629
630
631
632
633
634
635
636
637
638
639

P11

002432
002434
002436
002440

002444
002450
002454

002460
002464
002472
002474
002502
002504
002506
002512

002516
002520

002524

002526
002530
002532
002534
002536
002540

002544
002546
002550
002552
002554
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005040
020004
101375
005077

005037
110237
110277

005077
032777
001403
016777
010401
010246
012703
004767

005743
004767

010400

010401
010403
012602
006302
060702
066207

000172
000326
000620
001000
001232
001406
002056
002776
003772
004420
005052
005512
005624
005736
006570
006740
007076

000264

000302
000404
000254

000244
004000
000210

000376
012406

012504

000004

000240
000226

MACY11 30A(1052)
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BEGIN OF AREA TESTED (+20) WHEN PROGRAM RELOCATES.

5%:

TBL :

CLR =(RO) ;BEGIN CLEARING FROM TOP
(MP RO,R4 .TO BOTTOM
BHI 5% ;

CLR aCSRADR ‘RESTORE (3R
;ENTER HERE FROM TSTSCP ROUTINE AT END OF EACH TEST

(LR ANPASFLG JINIT SOFTEST PASS FLAG
MOVS R2.IMNSETESTN ;SET UP STESTN WITH THE TEST
MOVB RZ2,aDISPLAY JNUMBER TO BE EXECUTED & DISPLAYED

CLR ®CSRADR ;

BIT féOOO.BSHR JENABLE PRINTOUT OF SBE'S(INH ECC)

BEQ :BR IF NO

MOV ECCDIS,aCSRADR :YES, INHIBIT ECC

MOV R4 ,R1 :LOWEST ADDRESS UNDER TEST

MOV R2.-(SP) *SAVE R2

MOV #376.R3 :POINT R3 TO SCRATCH STACK

JSR PC,PUTADR *GEN 18 BIT ADDRESS FROM R1
;AND STORE IT IN (R3) AND (R3-2)

ST -(R3) :POINT R3 TO HIGH ORDER BITS

JSR PC,$GTSIZ *PLACE BITS 13-17 OF ADDRESS BITS
*INTO 0-4 OF R2.

MOV R4 ,RO :PLACE ADDRESS OF LOWEST LOC
:UNDER TEST IN RO

MOV R4 ,R1 :AND INTO R1

MOV R4.R3 *AND INTO R3

MOV (SP)+,R2 “RESTORE R2

ASL R2 ‘DOUBLE IT

ADD PC,R2

ADD TBL-. (R2) ,PC ;GO TO TEST # STORED IN BITS
:3-0 OF SWITCH REG.

TSTO-TBL SRELATIVE ADDRESS OF TEST 0

TST1-TRL :RELATIVE ADDRESS OF TEST 1

TST2-TBL :RELATIVE ADDRESS OF TEST 2

TST3-TBL :RELATIVE ADDRESS OF TEST 3

TST4-TBL :RELATIVE ADDRESS OF TEST &

TSTS~TRL ‘RELATIVE ADDRESS OF TEST S

TST6~TBL :RELATIVE ADDRESS OF TEST 6

TST7-TBL SRELATIVE ADDRESS OF TEST 7

TST10~TBL ;RELATIVE ADDRESS OF TEST 10

TST11-TBL :RELATIVE ADDRESS OF TEST 11

TST12-T8L :RELATIVE ADDRESS OF TEST 12

1ST13-TRL *RELATIVE ADDRESS OF TEST 13

TST14-T8L *RELATIVE ADDRESS OF TEST 14

TST15-TBL ;RELATIVE ADDRESS OF TEST 15

TST16~T8L :RELATIVE ADDRESS OF TEST 16

1ST17-TRL ‘RELATIVE ADDRESS OF TEST 17

RELOC-TBL *RELATIVE ADDRESS OF RELOC

;SCOPE ROUTINE
; PROG COMES HERE AFTER EACH TEST AND

If SR=2000 (BIT 10) THEN HALT
. If SR=40000 (BIT 14) THEN LOOP ON TEST
; DEFINED BY SR BITS <3:0>, ELSE GO ON

. [f CTRL C GO TO ERROR HISTORY TYPEQUT.

SEQ 0021
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CZMMLC.P1Y 17-MAR-80 10:47 BEGIN OF AREA TESTED (+20) WHEN PROGRAM RELOCATES. SEQ 0022
ggz : TO NEXT TEST.
685 002606 005077 000116 TSTSCP: CLR aCSRADR :
686 002612 105737 000420 TSTR INSENV :RUNNING UNDER APT?
687 002616 001002 BNE CNTSCP ;IF SO GO TO CNTSCP
688 002620 004767 013252 JSR PC,CHECKC ;TEST FOR CTRL~C AND [F TYPED
689 ;GO TO ERROR HISTORY AND HALT
690 002624 113702 0004604 CNTSCP: MOVB SNSTESTN,R2 ;PUT TEST NUMBER IN R2 LO BYTE
691 002630 005237 000410 INC SNSDEVCT :TELL APT EVERYTHING'S OK
692 002634 032777 002000 000070 BIT #2000, aSWR :HALT AFTER EACH TEST?
693 002642 001401 BEQ TSTGO ;BRANCH IF NOT HALTING
694 002644 000000 SWHALT: HALT
695 002646 032777 040000 000056 TSTGO: BIT #40000,aSWR ;LOOP ON TEST DESIRED?
696 002654 001301 BNE LOOP :YES, GO START SAME TEST
697 002656 105202 INCB R2 :
233 002660 000167 177536 JMP CONT ;GO CONTINUE EXECUTING NEXT TEST
700 002664 000000 000000 DATBUF: .WORD 0.0
701 002670 000000 000000 TSTDAT: .WORD 0.0
702 002674 000000 000000 SBEMSK: .WORD 0.0
703 002700 000000 000000 DBEMSK: .WORD 0.0
704 002704 000000 000000 DATSAV: .WORD 0,0
705 002710 000002 ECCDIS: .WORD 2
706 002712 000004 DIAGA: .WORD &
707 002714 000000 MSYES: .WORD 0
708 002716 000000 LDFLG: .WORD O
709 002720 000000 BASE: .WORD O ;OFFSET FOR RELOC
710 002722 100000 SAVMIN: .WORD 100000 ;TO SAVE MINMEM FROM RELOC
711 002724 000000 ERRFLG: .WORD O ;FLAG TO INDICATE FIRST ERROR FOR HEADER
712 002726 (000000 INHREL: .WORD O ;FLAG TO INDICATE NO RELOCATION ALLGWED
;}2 002730 172136 CSRADR: 172136 ;DEFAULT (SR ADDRESS
715
716
717
718
719
720
721
722 :.'t*ttttttttttttttttttttttttt*ttttttttttttttttttttttttttttttttﬁtt
723 002732 177570 SWR 177570 ;CHANGES TO SWREG IF NO HARDWARE SWITCH REGISTER
Zgg 002734 177570 DISPLAY:177570 ;CHANGES TO DSPREG IF NO HARDWARE D]SPLAY REG
726 ;*(1)  THIS TEST ASSUMES THAT THE MEMORY IS IN A STATE
727 ™ OF ALL 0'S AND RO HAS THE ADDRESS OF THE LOWEST
728 Jx LOCATION UNDER TEST
729 ;x(2)  IT CHECKS FOR PROPER BANK SELECTION BY WRITING
730 Ix 1°S IN A LOCATION AND CHECKING FOR 0°'S IN THE SAME
731 x LOCATIONS OF OTHER 4K BANKS OF THE MEMORY
;gg B [I.E. LOCATIONS LIKE 7766 AND 27766 ETC.]
736 002736 122737 000000 000404 TSTO: (MPB #0,¥$TESTN ;CHECK FOR PROPER TEST SEQUENCE
735 002744 001403 BEQ .+10
736 002746 004767 011274 JSR PC,SEQERR ;*ERROR* REPORT ERROR MESSAGE ANU HALT AT FATHLT
737 002752 000007 7 JaneansfRROR NUMBER 7atxsnn
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739
760
741
762
73
764
745
746
767
748
749
750
751
752
753
754
755
756
757
758
759
760
761
762
763
764
765

002754

003072
003100
003102
003106

003110
003114
003122
003126
003132
003140
003144
003146
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012703

020311

001004
012767

000403
012767

010046
105237
000407
020311
001411
012767

010046
010300
004767
000000
012600

013706
062701
020105
103736
000646

122737
001403
004767
000013

013701

177777

000010

000011

000275

000012

010470

000346
020000

000001
011140

000320
000001
177540
177532
177530
177520

177512

K 2
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000042

000032

000010

000404

177542

000002

BEGIN OF AREA TESTED (+20) WHEN PROGRAM RELOCATES. SEQ 0023
MOV #177777.R3
1$: MOV R4 ,R1 ;R1 = ADDRESS OF LOWEST LOCATION OF MEMORY UNDER TEST
MOV R3. (RO) :SET ALL THE BITS AT (RO)
2%: cMP RO,R1 ;1S RO POINTING TO THE SAME MEMORY LOCATION AS R1
BEQ 4% ;IN WHICH CASE CHECK FOR ALL 1°'S AT (R1)
é?é §§1) ;OTHERWISE CHECK (R1) FOR ALL 0'S
cMP R3, (R1) ;IF R1 IS NOT EQUAL TO RO AND (R1)
;DOES NOT CONTAIN ALL 0'S THEN
;CHECK TO SEE IF (RO) = (R1)
BNE 3s
MOV #10,12% ;*xxxxERROR NUMBER 10%##w+
. 8R 108
' MOV #11,12% ;x#2xxERROR NUMBER 11wwwas
108 : MOV RO,=-(SP) ;SAVE RO ON STACK
égca ?:gADERR ;AN ADDRESSING ERROR 1S SUSPECTED
4%: égg §§"R1’ :CHECK (R1) FOR ALL 1'S
MOV #12.12% ;*axx*ERROR NUMBER 12#%axx»
MOV RO,-(SP) :SAVE RO ON STACK
MOV R3.RO
11$: JSR PC.,ERROR ;GO TO THE ERROR SUBROUTINE
12%: .WORD ;ERROR NUMBER TO BE REPORTED WILL BE PLACED HERE
MOV (SP)+,R0 *RESTORE RO
S$ MOV S#SAVRE, SP :RESTORE THE STACK POINTER
ADD #20000,R1 :CAUSE R1 TO POINT TO THE SAME CHIP
;LOCATION IN THE NEXT 4K BANK OF MEMORY
;BY ADDING 1 TO THE 14TH BIT OF ADDRESS IN R1
CMP R1,RS :COMPARE R1 WITH THE HIGHEST MEMORY
:LOCATION WHICH IS STORED IN RS
BLO 2 ;IF R1 LESS THAN RS THEN REPEAT THE TEST FROM 2%
ENDO:  BR TSTSCP
;INITIAL DATA TEST
; THIS TEST CHECKS THE DI/DO LINES BY
: SHIFTING A 1 THROUGH THE WORD.
TST1: (MPB #1,NSTESTN :CHECK FOR PROPER SEQUENCE
BEQ .+10 :BR IF OK
JSR PC,SEQERR ; *ERROR* REPORT ERROR MESSAGE AND HALT AT FATHLT
13 ;xraxxxERROR NUMBER 13nxanst
MOV SMMINMEM R1 ;GET TEST ADDRESS
1$: MOV #1,DATBUF :SET THE FIRST TEST BIT
(LR DATBUF +2 :CLEAR 2ND WORD
MOV DATBUF , (R1) SWRITE TEST WORD 1
MOV DATBUF +2,2(R1) :AND TEST WORD 2
P DATBUF , (R1) ;NOW READ THEM
BEQ 48 :BR IF FIRST 16 OK
MOV DATBUF ,RO :GET GOOD DATA FOR ERROR MSG
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795 003152
796 003156

17-MAR-80 10:47

004767 010362
000014

026761 177502
001405
016700 177472
004767 010340
000015

005767 177460
100604
004567 010140
002664
000743

012767 177776
012767 177777
012702 002664
066702 177454
016711 1727414
016761 177412
026711 177402

016700 177374
004767 010244

026761 177364
001405
016700 177354
004767 010222
000017

022762 077777
001410
006162 000002

005362 000002

062701 020000
020105
103656

000167 177222

L 2
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BEGIN OF AREA TESTED (+20) WHEN PROGRAM RELOCATES.

000002

177436
177432

000002

000002

000002

5%:

6%:

66%:

’$:

8%:

9% :
10%:

END1:

JSR
14

CMP
BEQ
MOV
JSR
15

TST

BM]

JSR
WORD

MOV
MOV
MOV
ADD
MOV
MOV
MP
8EQ
MOV
JSR
16

(MP
BEQ
MOV
JSR
17

cMP
BEQ
ROL
ROL
BCS
DEC
SEC

ADD
cMP
BLO

PC.ERROR . *ERROR* REPORT ERROR MESSAGE

sexantxERROR NUMBER T4annnns

DATBUF +2,2(R1) ;NOW READ SECOND WORD
5% ;BR If OK

DATBUF +2 ,R0O .GOOD DATA FOR ERROR MSG

PC,ERROR ;*ERROR~ REPORT ERROR MESSAGE
Jaxxaa*ERROR NUMBER 15%annxnx

DATBUF +2 cHAS LAST BIT BEEN TESTED ?

63 JMINUS MEANS BIT 31

RS ,DASHL JNC, SHIFT TEST BIT LEFT

DATBUF . IN DAT8BUF

e 3 ;GO WRITE NEW TEST DATA

:NOW GOING TO SHIFT A O IN DATA DIRECTION
#177776 ,DATBUF ;PUT A 0 INBIT 0
#-1, DATBUF+2 ;AND 1°'S IN ALL OTHERS

#DATBUF ,R2 ;LOC OF WRITE DATA
BASE ,RZ ;OFFSET IT IN CASE OF RELOC
DATBUF , (R1) ;WRITE THE DATA

DATBUF +2,2(R1) ;2 WORDS WORTH

DATBUF , (R1) sNOW READ F]RST WORD

73 :BR IF 0K

DATBUF ,RO . GOOD DATA

PC.ERROR ; *ERROR* REPORT ERROR MESSAGE

;s axnaERROR NUMBER 16%%xanx

ggTBUF+2.2(R1) ;NOW, READ SECOND WORD

;BR IF OK
DATBUF +2 ,R0O ;GOCD DATA
PC.ERROR ;*ERROR* REPORT ERROR MESSAGE
;on «*xERROR NUMBER 17%xxaaxx
#77777,2(R2) JTESTED BIT 31 YET?
10% ;BR IF YES, WE'RE DONE
2(R2) JSHIFT DATBUF
égZ) JAND DATBUF +2
2(R2) ;
;SET CARRY FOR NEXT ROL
66% JKEEP GOING
#20000,R1 JNEXT 4K BANK
?;.RS ;s COMPARE AGAINST HIGHEST VIRTUAL MEM
TSTSCP

;TESTZ2 THIS TEST CHECKS TO SEE THAT EACH ADDRESS
. BIT IN EACH 4K BANK (AN BE ASSERTED UNIQUELY.

SEQ 0024
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851
852
853
854
855
856
857
858
859
860
861
862
863
864
865

17-MAR-80 10:47

122737
001403
004767
000020

012701
005000
010146
005021
020105
103775
011601
012702
050201
105711
001403
004767
000021

105100
105111
105711
001003
004767
000022

040201
006302
050201
005711
001404
005000
004767
000023

005100
005111
005711
001003
004767
000024

032702
001755
040201
062701
020105
103731
000167

MACY11 30A(1052)
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BEGIN OF AREA TESTED (+20) WHEN PROGRAM RELOCATES.

000002 000404 TSTZ: (MPB

010646

040000

000001

010100

010062

010040

010022

010000

020000

177042

BEQ
JSR
20

1%: MOV
CLR
MOV

11%: CLR
CMP
BLO
MoV

2%: MOV
BIS
TSTB
BEQ
JSR
21

3%: coM8
coM8
TSTB

JSR
22

4%: BIC
ASL
BIS
TST
BEQ
CLR
JSR
23

5%: coM

1ST
BNE
JSR
24

6$: 8IT
BEQ
BIC
ADD
(MP
BLO
ENDZ2: JMP

:g.a#$TESTN ;CHECK FOR PROPER TEST SEQUENCE

PC,SEQERR ;*ERROR* REPORT ERROR MESSAGE AND HA_T AT FATHLT
cxkxexxCRROR NUMBER 20rwwrwx

#40000,R1 H

RO ;

R1,-(SP) ;SAVE START ADDRESS

(R1)+ JCLEAR A LOCATION

R1,R5 JEND OF 20K SLICE YET ?

11% ;BR IF NO

(SP) ,R1 JRESTORE R1 NOW

#1.R2 ;SET FIRST BIT

R2.R1 ;POINT R1 TO FIRST BYTE

(R1) JREAD AND COMPARE FOR ZEROS

3% ;BR IF OK

PC,ERROR ;s *ERROR* REPORT ERROR MESSAGE
JrexxxnxERROR NUMBER 2lrxnann

RO ;FOR ERROR MSG

(R1) ;COMPLEMENT THE BYTE

(R1) JREAD FOR NON ZEROS

4% ;BR IF OK

PC.ERROR ;*ERKOR* REPORT ERROR MESSAGE
;nnexa*ERROR NUMBER 22« wxxax

R2.R1 JMASK OFF THE ASSERTED BIT

R2 JSHIFT R2 FOR NEXT BIT

RZ,R1 JSET THE NEW BIT INTO R1

(R1) JREAD THE NEW ADDRESS

38 JREAD FOR ZEROS

PC,ERROR . *ERROR* REPORT ERROR MESSAGE
JaxxaxsFRROR NUMBER 23naaenn

RO ;

(R1) ;COMPL THE WORD

é§1) JREAD IT AGAIN

PC,ERRCR ;*ERROR* REPORT ERROR MESSAGE
;exaax*FRROR NUMBER 24wanraxn

#10000,R2 ;CHECK FOR MSB IN 4K BANK

4% JNOT LAST BIT, BRANCH

R2,R1 sLAST BIT, CLR THE MASK

#20000,R1 IMOVE TO NEXT 4K

R1,R5 ;TOP + 2

23

TSTSCP

IT CHECKS FOR ADDRESS BITS THAT MAY BE S1UCK

HIGH, STUCK LOW OR STUCK TOGETHER.

;TEST 3 THIS TEST CHECKS FOR PKUPER

SEQ 0025
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czmLc

907
908
909
910
911
912
913
914
915
916
917
918
919
920
921
922
923
924
925
926
927
928
929
930
931
932
933
934
935

P11

003762

122737
001403
004767
000025

010446
013702
010203

012601
005201
000752
122711
001425
010304
042704
030104
001003
012700
000406
012700
032701
001401
000300
010146
042701
004767
000027

012601
005201

000003
010466

000320
000004
177777
177777

000320

000000

000377
000001

000001
007656

177777
177775
177777

000377
000001

000001
007572

177777

000404

000002

MACY11 30A(1052)

TST3:

1%:

2%:

3s:

0% :

6%:
4%:

12%:

10%:

7%:
5%:

| 7-MAR-80

CMPB
BEQ
JSR
25

MOV
MOV
MOV

INC
MOVB
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BEGIN OF AREA TESTED (+20) WHEN PROGRAM RELOCATES.

: BYTE ADDRESSING.

#3,aN8TESTN sCHECK FOR PROPER SEQUENCE NUMBER

1% 20K, BRANCH

PC,SEQERR ;*ERROR* REPORT ERROR MESSAGE AND HALT AT FATHLT
JRxek o *ERROR NUMBER 25t aswaxn

R4 ,-(SP) ;SAVE R4

AMINMEM R? ;MINMEM IS LOWEST ADDRESS

R2.R3 JPUT IT IN R3 ALSO

#s R2 JPOINT R2 TO LAST BYTE +1

#-1,(R3) JWRITE ALL ONES IN

#-1,2(R3) ;JTHE 4 TEST BYTES

(R3) ;CLEAR A BYTE

SAMINMEM R JINITIALIZE R1 FOR EACH PASS

RZ.R1 ;IF EQUAL, JUST READ LAST BYTE

5% ;BR IF EQUAL

R3,R1 ;1S THIS THE BYTE OF ZEROS

4% :BR IF NOT

#0,(R1) ;1T 1S, COMPARE FOR ZEROS

#377 R0 ;SET UP LO BYTE

#1,R1 ;WHICH BYTE ARE WE TESTING ?

9% ;L0 BYTE RO IS Ok

RO JHIGH BYTE, MAKE RO RIGHT

R1.,-(SP) . SAVE R1

#1,R1 sFOR PRINTOUT

PC,ERROR ; *ERROR* REPORT ERROR MESSAGE
;enxnexxERROR NUMBER 26%xnxnn

(SP)+ R1 JRESTORE R1 FOR FURTHER TESTING

R1 JNEXT BYTE

3% ;sRETURN

g;1.(R1) JITS NOT THE BYTE OF 0'S, READ 1°'S

R3 R4 sGET ADDRESS

#177775.R4 ;TO FIND BYTE

R1,R4 ;1S IT SET IN TEST ADDRESS ?

12% sNO, BRANCH CAUSE IT'S NOT IN SAME WORD

#-1,R0 sDATA SHOULD BE ALL ONES

10% GO REPORT ERROR

#377.,R0 JIT'S IN SAME WORD, BUT WHICH BYTE ?

#1,R1 ;CHECK FOR LO BYTE

109 JNO, LEAVE RO ALONE

RO ;SWAP BYTES

R1,-(SP) ;SAVE R1

#1,R1 ;FOR PRINTOUT

PC,ERROR ;*ERROR* REPCORT ERROR MESSAGE
Jaaxxx*ERROR NUMBER 27%wxnaxn

(SP)+ ,R1 JRESTORE R1

g; JMOVE TO NEXT BYTE

#-1,(R3) JRESTORE 1'S TO BYTE JUST TESTED

R3 JINC TO NEXT BYTE

INC

SEQ 0026
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1001

58

SRERRRREEC TR EEEE
3888 8388888

lalolelelelelelole)
e Qe Q- i Qheur G Sousr fhuar G

P11

003764
003766
003770
003772

004100

KRXRNIRER

P e e e e )

— el b b
SE&KR

020302
001310
012604
000167

122737
001403
004767
000030

012702

012700
012737
005767
001004
032700
001017
000403
032700
001013
010077
017702
042702
020002
001403
004767
000032

006300
103351
012737
000167

176610

000004
010234

004042
176674
000004

172136
176670

010200

000001
000352
176630

050020

050026
176616

176612
000020

007406

000352
176434

MACY11 30A(1052)
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BEGIN OF AREA TESTED (+20) WHEN PROGRAM RELOCATES.

END3:

TST4:

1%:

2$%:

3%
4%:

5¢:
8%:

7%:

END4 :

(MpP
BNE
MOV
JMP

CMP8
BEQ
JSR
30

ADD

R3,R2 ;WAS THAT JUST THE LAST ONE?
23 ;BR [F NO

(SP)+ R4 JRESTORE R4

TSTSCP

s STATUS REGISTER RESPONSE
;THIS TEST INSURES THAT THE MS11K
;CSR RESPONDS AND THAT EACH BIT

:CAN BE WRITTEN UNIQUELY.

?g.a&sresr~ ;TEST FOR PROPER TEST SEQUENCE

PC,SEQERR ; *ERROR* REPORT ERROR MESSAGE AND HALT AT FATHLT
taxxxa*ERROR NUMBER 30##s=xs

#28 ,R2

BASE ,R2 ;OFFSET FOR RELOC

R2, kb

#172136,R1 :FOR ERROR PRINTOUT

aCSRADR :TRY ACCESSING CSR

3s *IF WE GOT HERE ALL IS WELL

PC.FATERR ; *ERROR* REPORT ERROR MESSAGE AND HALT AT FATHLT
;eewxxxERROR NUMBER Tlavannn

#1,R0 :SET FIRST TEST BIT

#BUSER, a#4 :SET UP FOR FUTURETRAPS

LDFLG ;RUNNING IN MEM UNDER TEST?

5%
#50020,R0
7%

:YES, BRANCH TO 5%
:NO, CHECK FOR UNUSED BITS

8% ;

;200?6,R0 J

RO, aCSRADR JWRITE THE TEST BIT

@CSRADR ,R? JGET CSR CONTENTS

#20,R2 ;SINGLE ERRORS WILL CONFUSE US

;2.R2 ;READ AND COMPARE

PC,ERROR . *ERROR* REPORT ERROR MESSAGE
xxxaxvFRROR NUMBER 32t tnnwne

RO JSHIFT TO NEXT BIT

49 JCONTINUE TESTING THRU BIT 15

gggggg.a:a ;FOR ANY FUTURE TRAPS

sSINGLE BIT ERROR TEST

;THIS TEST FIRST CHECKS FOR UNCORRECTED DATA
;WITH THE INH ECC BIT SET, CHECKS THAT THE SINGLE
;ERROR INDICATE OCCURRED AND FINALLY, WITH ECC
;ENABLED, CHECKS FOR CORRECTED DATA.

SEQ 0027




CZMMLCO MF11S~K_MEM D]AG
17-MAR-B0 10:47

cZMMmL

C

019
020
021
022
023
1024
1025
1026
1027
1028
1029
1030
1031
1032
1033
1034
1035
1036
1037
1038
1039
1040
1041
1042
1043
1044

1
1
]
1
1

P11

004342
004350
004354
004356

004364

004366
004372
004376
004400
004402
004406

004470
004414
004416
004420
004422
004426

122737
001403
004767
000033

005077

016711

016777
016700
020041
001403
004767
000034

016700
062701
020011
001403
004767
000035

005077
010200
020041
001403
004767
000036

000005
010060

176534
000001
176460
000001

176456
176440
176434
000302

176422
176420
176412
176410
002670
006570
007104

000320
176374
176346
006466
176360
176372
176330

176342
176314

007154

176300
000002

007132

176314

007112

MACY11 30A(1052)

000404

176462
176460

176442
176436

006522

176412

176360

c 3
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BEGIN OF AREA TESTED (+20) WHEN PROGRAM RELOCATES.

TSTS:

1%:
T5A:

20%:
30%:

40%:

50%:

55%:

56%:

;CHECK FOR PROPER TEST SEQUENCE

; *ERROR* REPORT ERROR_MESSAGE AND HALT AT FATHLT
;#wx*x#ERROR NUMBER 33exwxxs

s INITIAL DATA

;32 BITS WORTH
;INITIAL ERROR MASK
;32 BITS WORTH

DATBUF +2,TSTDAT+2;TO SAVE ORIG DATA

17-MAR-80

CMPB  #5,a#STESTN
BEQ 1%

JSR PC,SEQERR

33

CLR aCSRADR

MOV #1.DATBUF

CLR DATBUF +2

MOV #1, SBEMSK
CLR SBEMSK +2

MOV DATBUF , TSTDAT
MOV

TSTB  @MPASFLG

BEQ 408

COM TSTDAT

cam TSTDAT+?

MOV TSTDAT,R2
MOV TSTDAT+2.R3
MOV #TSTDAT, SOURCE
JSR PC. CHKGEN
JSR RS.BITCOM
.WORD  SBEMSK

.WORD  TSTDAT

MOV IMMINMEM R
MCV ECCDIS,aCSRADR
MOV TSTDAT. (R1)+
MOV CHECK ,RO

BIS DIAGA.RO

MOV RO,3CSRADR
MOV TSTDAT+2, (R1)
MOV ECCDIS,@CSRADR
MOV TSTDAT.RO
CMP RO,-(R1)

BEQ 55%

JSR PC.,ERROR

34

MOV TSTDAT+2,R0
ADD #2.R1

P RO, (R1)

BEQ 56$

JSR PC.ERROR

35

(LR a(SRADR

MOV R2,RO

(™MP RO.-(R1)

REQ 57¢

JSR PC,ERROR

36

;COMP DATA ON SECOND PASSONLY
:BR IF FIRST PASS
;SECOND PASS., COMP BOTH WORDS

;sSET UP ADLDRESS FOR CHKGEN

JGEN CHECKBITS ON TSTDAT

;BIT COMPLEMENT ROUTINE

s MASK

;DATA

;FIRST TEST ADDRESS

JFORCE VALIDATE WITH ECC DISABLED
JWRITE FIRST 16 BITS

oGET CHECKBITS FROM CHKGEN

;SET DIAGNOSTIC CHECK A

;LOAD CSR WITH IMAGE IN RO

JWRITE SECOND 16 BITS AND

cCHECK BITS. WE NOW HAVE CHECKBITS
. GENERATED ON DATBUF AND DATA WITH
JONE BIT IN ERROR (AS PER SBEMSK).
sDISABLE ERROR (CORRECTING

;SET UP GOOD DATA FOR ERROR REPI.
JREAD THE LOW WORD

JBR IF OK

. *ERROR* REPORT ERROR MESSAGE
JannaakERROR NUMBER 34xaxven

JHIGH WORD

JPOINT R1 TO SECOND 16 BITS
JREAD THE HIGH WORD

;BR IF 0K

;s *ERROR* REPORT ERROR MESSAGE
;exxxx*ERROR NUMBER 35aannnx

JENABLE ECC

;THIS IS ORIGINAL DATA

JSEE IF ITS BEEN CORRECTED
;1T SHOULD HAVE BEEN

;*ERROR* REPORT ERROR MESSAGE
;xrexxafFRROR NUMBER 36ttannn

SEQ 0028
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1075
1076
1077
1078
1079
1080
1081
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1083
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P11

004430
004436

17-MAR-80 10:47

032777
001011
010146
016701
012700
004767
000037

012601
005077
010300
062701
020011
001403
004767
000040

032777
001010
010146
016701
012700
004767
000041

005737
001425
005767
100404
004567
002674

000167

122737
001403
004767
000042

010701
012700
066700
005711
032777
001403

000020

176262
000020
007062

176242
000002

007034

000020

176204
000020
007004
000406
176126

006576

176100
006560

000302
000302

177356
175764

000006
007410

005534
176046

000020

MACY11 30A(1052)

176272 57%:

58%:

176214 59%:

60%:

65%:

70%:

ENDS :

000404 TST16:

1%:

176046

17-MAR-80
BEGIN OF AREA TESTED (+20) WHEN

BIT #20,aCSRADR
BNE 58%
MOV R1,=(SP)
MOV CSRADR ,R1
MOV #20,RO
JSR PC,ERROR
37
MOV (SP) + ,R1
CLR dCSRADR
MOV R3.RO
ADD #2,R1
(MP RO, (R1)
BEQ 59%
JSR PC.ERROR
40
BIT #20,aCSRADR
BNE 608
MOV R1,-(SP)
MOV CSRADR ,R1
MOV #20,R0
JSR PC,ERROR
41
TST ¥ SPASS
BEQ ENDS
TST SBEMSK +2
8M] 659
JSR RS ,DASHL
.WORD  SBEMSK
8R 308
TST DATBUF +2
B8MI] 70%
JSR RS ,DASHL
.WORD  DATBUF
BR 20%
TST8B a#PASFLG
BNE ENDS
INCB a#PASFLG
JMP T5A
JMP TSTSCP
cMPB #6,INSTESTN
BEQ 1%
JSR PC.SEQERR
42
MOV PC.R]
MOV #ENDG ,RO
ADD BASE ,RO
TST (R1)
BIT #20,3CSRADR
BEQ 3%

sSINGLE BIT ERRCR TEST TO INSURE THAT A WRITE
.BYTE CLEARS SINGLE BIT ERRORS.

;CHECK FOR PROPER TEST SEQUENCE

. *ERROR* REPORT ERROR MESSAGE AND HALT AT FATHLT
saenxnwxERROR NUMBER 42%nvanan

b 3
10:48 PAGE 22
PROGRAM RELOCATES.

;CHECK IF SBE INDICATE SET
;BR IF IT IS SET

s SAVE R1

sGET CSR ADDRESS

JREADY RO FOR PRINTOUT
;*ERROR~ REPORT ERROR MESSAGE
JannexxefERROR NUMBER 37vnraxnn

;RESTORE R1
;RESTORE CSR
sHIGH WORD

;POINT TO HIGH WORD
sSEE IF ITS BEEN CORRECTED

JBR If OK

; *ERROR* REPORT ERROR MESSAGE
;arkaa*ERROR NUMBER 40%xannn

;SBE BIT SET ?

;BR IF YES
;SAVE R1

;GET ADDRESS OF (SR BEING TESTED
;FOR PRINTOUT

: *ERROR* REPORT ERROR MESSAGE
;xnnnexERROR NUMBER 41 xxxnnn

;Q V ONLY ONE ITERATION

TEST FOR LAST MASK BIT

;MINUS MEANS BIT 31

JSHIFT LEFT ROUTINE FOR 32 BITS
;WORD TO BE SHIFTED

;LAST DATA BIT ?
JWHICH IS BIT 31

JSHIFT IT

L4

;FIRST OR SECOND PASS ?
sNON ZERO MEANS WE'RE DONE
:NOT DONE. GO DO SECOND PASS

sGET PC

JEND OF THIS TEST

JFOR OFFSET
JREAD A LOC

;LOOKING FOR SBE'S IN THIS TEST
;BR IF NO ERROR

SEQ 0029
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CIMMLC.P11  17-MAR-80 10:47 BEGIN OF AREA TESTED (+20) WHEN FROGRAM RELOCATES. SEQ 0030
1130 004664 005267 000650 INC T6FLG :INDICATE WITH FLAG
1131 004670 000404 BR 48 SAND BRANCH
1132 004672 062701 000004 3¢ ADD #4 ,R1 *MOVE TO NEXT WORD
1133 004676 020100 CMP R1.RO ZEND OF TEST 6 YET ?
1134 004700 103764 BLO 28 *NO, BRANCH
1135 004702 004467 006420 4% JSR R ,SAVOT4 *SAVE REGS RO TO R4
1136 004706 005077 176016 CLR aCSRADR *CLEAR CSR
1137 004712 012767 000001 175744 MOV #1,DATBUF S INITIAL DATA
1138 004720 005067 175742 CLR DATBUF +2 232 BITS WORTH
1139 004726 012767 000001 175742 T6A: MOV #1,SBEMSK “INITIAL ERROR MASK
1140 004732 005067 175740 CLR SBEMSK +2 132 BITS WORTH
1141 004736 016767 175722 175724 T68: MOV DATBUF ,TSTDAT  :SAVE ORIGINAL DATA
1142 004744 016767 175716 175720 MOV DATBUF +2, TSTDAT+2:BOTH WORDS
1143 004752 016767 175706 175724 MOV DATBUF ,DATSAV . IN CASE PROG HAS SBE
1144 004760 016767 175702 17572C MOV DATBUF +2 ,DATSAV+2 ;DITTO
1145 004766 012767 002670 006016 MOV #TSTDAT,SOURCE  ;NEED ADDRESS FOR CHKGEN
1146 004774 004767 006064 JSR PC, CHKGEN *GENERATE CHECK BITS
1147 005000 004567 006400 JSR RS.BITCOM *BIT COM ROUTINE
1148 005004 002674 JWORD  SBEMSK “MASK FOR COMPLEMENTING
1149 005006 002670 "WORD  TSTDAT *WORD TO BE COMPLEMENTED
1150 005010 0137017 000320 308: MOV SAMINMEM,R1 *FIRST TEST ADDRESS
1151 005014 010104 MOV R1,R4 *PUT IT IN R4 ALSO
1152 005016 016777 175666 175704 A0V ECCDIS.aCSRADR  : INHIBIT ECC
1153 005026 016724 175640 MOV TSTDAT, (R4)+  -WRITE 16 BITS
1154 005030 016703 005760 MOV CHECK.R3 “GET CHECKBITS
1155 005034 056703 175652 BIS DIAGA.R3 *SET DIAGNOSTIC A BIT
1156 005040 010377 175664 MOV R3,aC SRADR *LOAD CSR WITH NEW IMAGE
1157 005044 016714 175622 MOV TSTDAT+2,(R4)  -WRITE HIGH WORD+CHECKBITS
1158 005050 005077 175654 CLR SCSRADR SIT'S DANGEROUS IF WE DON'T
1159 005056 012702 002674 MOV #SBEMSK ,R2 *ADDRESS OF ERROR MASK
1160 005060 066702 175634 ADD BASE ,R2 :
1161 005064 162704 000002 SUB #2 R4 *ADJUST ADDRESS
1162 005070 112714 177777 408:  MOVB  #-1.(R4) “WRITE A BYTE OF 1°'S
1163 005074 132712 177777 BITB  #~1.(R2) :
1164 005100 001476 BEQ 608 :
1165 005102 005767 000432 ST TEFLG *SINGLE ERRORS IN TST6 ARFA ?
1166 005106 001016 BNE 458 ‘BR IF YES
1167 005110 005077 175614 CLR aC SRADR :CLEAR CSR
1168 005114 105714 ISTB  (R&) *READ
1169 005116 032777 000020 175604 BIT #20,aCSRADR *SINGLE ERROR INDICATE SET 2
1170 005124 001453 BEQ 50% :
1171 005126 016701 175576 MOV CSRADR,R1 *FOR PRINTOUT
1172 005132 005000 CLR RO
1173 005134 004767 006400 JSR PC,ERROR :*ERROR* REPORT ERROR MESSAGE
}};g 005140 000043 43 iwxxxxxERROR NUMBER 43a*xawse
1176 005142 000444 BR 508 ; CONT INUE
1177 005144 010646 45%: MOV R4, ~(SP) *NEED A SCRATCH LOC
1178 005146 163716 000320 SUB SFMINMEM, (SP)  >TO FIND BYTE OFFSET
1179 005152 012703 002704 MOV #DATSAV,R3 *GET ADDRESS
1180 005156 066703 175536 ADD BASE ,R3 SOFFSET FOR RELGC
1181 005162 062603 ADD (SP)+.R3 *ADD BYTE COUNT
1182 005164 112713 177777 MOVB  #-1,(R3) SWRITE BYTE OF 1'S LIKE TEST LOCATION
1183 005170 016777 175516 175532 MOV DIAGA,SCSRADR  -DIAG BIT
%}gg 005176 105714 ISTR  (R4) *READ THE BYTE TO GET THE CHECKBITS
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CZMMLC.P1T ~ 17-MAR=-B0 10:47 BEGIN OF AREA TESTED (+20) WHEN PROGRAM RELOCATES. SEQ 0031
1186 005200 017703 175524 MOV @(SRADR,R3 ;GET CHECKBITS
1187 005204 042703 170037 BIL  #170037.R3 :CLEAR OTHER BITS
1188 005210 005077 175514 (LR aCSRADR ;
1189 005214 012767 002704 005570 MOV #DATSAV,SOURCE :FOR CHKGEN
1190 005222 004767 005636 JSR  PC,CHKGEN :GENERATE CHECKBITS
1191 005006 020367 005562 (MP R3.CHECK :COMPARE ACTUAL VS. EXPECTED
1192 005232 001410 sEa 508 :BR IF 0K
1193 005234 010300 MOV R3,R0 :GOOD DATA
1194 005236 012701 01304 MOV #CHECK,RT :ADDRESS OF CHECKBITS
1195 005262 066701 175452 ADD  BASE,Rf :PLUS OFFSET
1196 005266 004767 006266 JSR  PC,ERROR :ERROR ROUT INE
1197 005252 000043 43
1198 005254 122714 177777 S08:  (MPB  #-1.(R4) ; CHECK DATA
1199 005260 001461 BEQ  70$ BR IF OK
1200 005262 010401 MOV R4,RI ‘GET R4
1201 005264 042701 00000 BIC  #1.R :TO MAKE EVEN ADDR FOR PRINTOUT
1202 005270 004767 006244 JSR  PC.ERROR :*ERROR* REPORT ERROR MESSAGE
1203 005274 000044 44 iwaxnexERROR NUMBER 44*vwxxx
1205 005276 005767 000236 608:  TST  T6FLG :SINGLE ERRORS IN TST6 AREA ?
1206 005302 001011 BNE 658 :BR IF YES
1207 005304 105714 TSTB  (R&) :READ THE BYTE
1208 005306 032777 000020 175414 BIT  #20,3CSRADR  :SBE ERROR BIT SET ?
1209 005314 001357 BNE 508 :SHOULD BE SET, BR IF OK
1210 005316 004767 006216 JSR  PC,ERROR : *ERROR* REPORT ERROR MESSAGE
1211 005322 00004 45 ;axxxaxERROR NUMBER 4Swxwvss
[4
1213 005324 000437 BR 708 ; CONT INUE
1214 005326 010446 656: MOV Ré.=(SP) :SAVE R4
1215 005330 163716 000320 SUB  QMINMEM,(SP)  :FOR BYTE OFFSET
1216 005334 012703 002704 MOV ADATSAV,R3 :ADDRESS OF DAT4
1217 005340 066703 175356 ADD  BASE,R3 :FOR_RELOC
1218 005344 062603 ADD  (SP)+,R3 :BYTE OFFSET
1219 005346 112713 177777 MOVB  #-1,(R3) :WRITE A BYTE OF 1'S
1220 005352 016777 175334 175350 MOV DIAGA,aCSRADR  :DIAG BIT
1221 005360 105714 TSTR (R4) sREAD THE BYTE
1222 005362 017746 175342 MOV @CSRADR,=(SP)  :-GETCONTENTS
1223 005366 005077 175336 (LR QCSRADR :CLEAR THE CSR
1224 005372 042716 170037 BIC  #170037,(SP)  :ONLY WANT CHECKBITS
1225 005376 012767 002704 005406 MOV #DATSAV,SOURCE :FOR CHKGEN
1226 005404 004767 005454 JSR  PC,CHKGEN :GENERATE CHECKBITS ON DATA
1227 005410 022667 005400 (MP (SP)+,CHECK  :COMPARE ACTUAL VS. EXPECTED
1228 005414 001403 BEQ 708 :BR IF OK
1229 005416 004767 006116 JSR  PC,ERROR :ERROR ROUT INE
1230 005422 000045 45
1231 005424 132712 177777 708:  BITB  #=1,(R2) ;CHECK FOR LAST BYTE
1232 005430 001012 BNE  80S :
1233 005432 005202 INC  R2
1234 005434 005004 INC R4 :MOVE TO NEXT BYTE
1235 005436 013701 000320 MOV GAMINMEM,R ;FIRST TEST ADDRESS
1236 005442 032704 000002 BIT  #2,R4 :TEST FOR LOWER WORD
1237 005446 001610 BEQ 408 :BRIF 11'S LOW 16 BITS
1238 005450 062701 0u0002 ADD  #2,R1 :ADJUST POINTER FOR ERROR REPT.
1239 005454 000605 BR 408
1240 005456 005737 000406 80S:  TST  @$PASS ;FIRST PASS 2

1c41 005462 001420 BEQ 100% ;BR If YES
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1262
1243
1244
1245
1246
1247
1248
1249
1250
1251
1252
1253
1254
1255
1256
1257
1258
1259
1260
1261

P

005464
005470
005472
005476
005500
005504

005740
005744
005750

005762

005767
100405
004567
002674
000167
005767
100405
004567
002664
000167
004767
005067
000167
000000

122737
001403
004767
000046

005077
013701
004467

175206
005656

177232
175156

005636

177200
005610
000004
175046

000007
006470

175144
000320
005532
175064
175062
000001
175060

000001
175052
175030
175024
000302

125012
175010
175042
175002

174774

002670
005144
005460

005450

005050
1747462
174734
174706
1747462

MACY11 30A(1052)

000404

175062
175054

175032
175026

175004
174776
005076

174752

G0%:

100%:

END6:
T6FLG:

TST7:

1%:

10%:

20%:

30%:
35%:

40%:

45%:
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BEGIN OF AREA TESTED (+20) WHEN PROGRAM RELOCATES.

TST

SBEMSK +2 ;LAST ERROR BIT ?

90% :MINUS MEANS BIT 31
R5,DASHL ;DOUBLE ARITHMETIC SHIFT LEFT
?ESMSK :ON THE ERROR MASK
DATBUF +2 ;LAST DATA BIT ?

100% ;MINUS = BIT 31
R5,DASHL

?2;BUF JSHIFT IT LEFT
PC,RSTOTS sJRESTORE REGS RO TO R4
TOFLG ;FOR NEXT TIME

6STSCP

*DOUBLE BIT ERROR FORCE TO CHECK DOUBLE ERROR
*STATUS BIT AND TRAP THROUGH LOCATION 114.

1;.a~srssr~

PC.SEQERR ;*ERROR* REPORT ERROR MESSAGE AND HALT AT FATHLT
:ttttttERROR NUMBER 46xanvnxn

aCSRADR ;CLEAR (SR

SAMINMEM R

R4, SAVOTS :SAVE REGS RO TO Ré

DATBUF *MAKE INITIAL DATA

DATBUF +2 *ALL ZEROS

#1, SBEMSK SINITIAL SINGLE ERROR MASK

SBEMSK +2 *SECOND WORD

#1, DBEMSK :INITIAL DOUBLE ERROR MASK

DBEMSK +2 232°BITS HERE ALSO

DATBUF , TSTDAT -

DATBUF +2, T3TDAT+2

26§ASFLG :NC COMPLEMENTING FIRST PASS

TSTDAT :COMP FIRST WORD

TSTDAT+2 *SECOND WORD

aCSRADR

SBEMSK ,DBEMSK  ;CAN'T HAVE THE SAME ERROR BIT SET

33 *IN BOTH MASKS

SBEMSK+2 ,DBEMSK +2 ;COULD BE EQUAL IN SECOND WORD

65% ;GO MAKE THEM NOT EQUAL

NTSTDAT,SOURCE :SOURCE ADDRESS FOR CHKGEN

PC . CHKGEN :GO GENERATE CHECK BITS

RS.BITCOM SFORCE SINGLE ERROR

SBEMSK :AS PER SBEMSK

TSTDAT :ON DATA IN TSTDAT

RS.BITCOM :FORCING DOUBLE ERROR

DBEMSK STHIS MASK INDICATES SECOND BIT IN ERROR

TSTDAT *SAME DATA WORD

CHECK R4 “GET CHECKBITS

DIAGA R4 *SET DIAGNOSTIC A BIT

ECCDIS,aCSRADR ; INHIBIT ECC
TSTDAT, (R1)+ JWRITE 16 BITS
R4 ,aCSRADR ;LOAD (SR

SEQ 0032

1
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cZmMLC.P1 17-MAR-80 10:47 BEGIN OF AREA TESTED (+20) WHEN PROGRAM RELOCATES. SEQ 0033
1298 005766 016711 174700 MOV TSTDAT+2,(R1)  ;WRITE HIGH WORD
1299 005772 005077 174732 CLR aCSRADR ;CLEAR (SR AGAIN
1300 005776 162701 000002 SuB #2,.R1 ;ADJUST TEST ADDRESS
1301 006002 005711 TST (R1) ;JREAD THE LOCATION
1302 006004 032777 100000 174716 BIT #100000,aCSRADR ;LOOK FOR DBE STATUS BIT
1303 006012 001011 BNE 508 :IT SHOULD BE SET
1304 006014 010146 MOV R1,~(SP) :SAVE R1
1305 006016 016701 174706 MOV CSRADR,R1 sGET CSR ADDRESS
1306 006022 012700 100000 MOV #100000,R0 JSHOW BIT 15 SET
1307 006026 004767 005506 JSR PC,ERROR . *ERROR* REPORT ERROR MESSAGE
}%83 006032 000047 47 sanxxanERROR NUMBER 47%txwnn
1310 006034 012601 MOV (SP) + ,R1 JRESTORE R1
1311 006036 012702 006100 50%: MOV #608 ,R2 ;SET UP FOR BUS P8BL
1312 006042 066702 174652 ADD BASE ,R2 H
1313 006046 010237 000114 MOV R2,a#114 ;
}%}g 006052 052777 000001 174650 BIS #1,3CSRADR ;SET DOUBLE ERROR INDICATE
1316 006060 005711 TST (R1) ;READ THE TEST LOCATION AGAIN
1317 006062 005077 174642 CLR ®(SRADR ;CLEAR STATUS REG
1318 006066 005000 CLR RO ;CLEAR RO
1319 006070 004767 005444 JSR PC.ERROR : *ERROR* REPORT ERROR MESSAGE
BS? 006074 000050 50 ;aranadERROR NUMBER 50wwxnwn
1322 006076 000402 BR 61 . IF ERROR, DON'T ADJUST STA(K
1323 006100 062706 000004 60%: ADD #4,SP sADJUST STACK FROM TRAP
1324 006104 005737 000406 61%: TST IHSPASS ;FIRST PASS ?
1325 006110 001424 BEQ 80% ;BR _IF YES
1326 006112 005767 174564 65%: TST DBEMSK +2 . CHECK MASK FOR LAST BIT
1327 006116 100404 BMI 70% ;MINUS = BIT3]
1328 006120 004567 005230 JSR RS ,DASHL ;DOUBLE SHIFT
1329 006124 002700 .WORD  DBEMSK
1330 006126 000640 BR 35%
1331 006130 005767 174542 70%: TST SBEMSK +2 ;CHECK SINGLE ERROR MASK TOO
1332 006134 100404 BM] 75% ;BR IF DONE
1333 006136 004567 005212 JSR RS ,DASHL s SHIFT
1334 006142 002674 WORD  SBEMSK ;
1335 006144 000624 BR 30$
1336 006146 105737 000302 75%: TSTB AMPASFLG JFIRST PASS
1337 006152 001003 BNE 80% NON ZERO MEANS WE'RE DONE
1338 006154 105237 000302 INCB AHPASFLG ;FIRST PASS, NOT DONE
1339 006160 000605 BR 10$ ;KEEP GOING
1340 006162 005737 000406 80$: TST A SPASS ;s CHECKING PASS AGAIN
1341 006166 001406 BEQ 82% ;CHECK 1K ADDR FUNCTION ON
1342 JFIRST PASS ONLY
1343 006170 016777 174514 174532 MOV ECCOIS,aCSRADR ;OTHERWISE DISABLE ECC
1344 006176 005021 CLR (R1)+ ;CLEAR THE DBE'S
1345 006200 005011 CLR (R13 ;
1346 006202 000545 BR 90% ;AND EXIT
1347 006204 005077 174520 82%: CLR aCSRADR ;CLEAR (SR
1348 006210 005002 CLR R ;OUR COUNTER
1349 006212 005711 TST (R1) +READ THE LOCATION
1350 006214 017703 174510 MOV @CSRADR ,R3 ;MOV CHECKBITS INTO R3
1351 006220 005077 174504 CLR a( SRADR :CLEAR (SR AGAIN
1352 006224 042703 170037 8IC #170037,R3 JONLY WANT CHECKBITS
1353 006230 006303 ASL R3 ;POSITION THEM
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CZMMLC.P11 17-MAR-80 10:47 BEGIN OF AREA TESTED (+20) wHEN PROGRAM RELOCATES. SEQ 0034
1354 006232 006303 ASL R3 ;INTO LOW BYTE
1355 006234 006303 ASL R3
1356 006236 000303 SWA3 RS :HERE
1357 006240 004767 007144 JSR PC.GETIK “GET THE 1K BANK
1358 006244 020300 CMP R3,R0O JBETTER BE THE SAME
1359 006246 001413 BEQ 85§ ‘BR IF OK
1360 006250 010146 MOV R1,-(SP) *SAVE R1 FOR NOW
1361 006252 016777 174432 174450 MOV ECCDIS,aCSRADR :DISABLE ECC
1362 006260 010311 MOV R3,(R1) JPUT BAD DATA TO BE PRINTED INTO R1
1363 006262 005077 174442 CLR aCSRADR *RESTORE (SR
1364 006266 004767 005246 JSR PC,ERROR ;*ERROR* REPORT ERROR MESSAGE
};22 006272 000051 51 ‘anexxeERROR NUMBER S1xtanss
1367 006274 012601 MOV (SP)+,R1 :RESTORE R1
1368 006276 016777 174406 174424  BSS: MOV ECCDIS,aCSRADR ;DISABLE ERROR CORRECTING
1369 006304 005021 CLR (R1)+ “TO CLEAR ANY DOUBLE ERRORS
1370 006306 005011 CLR (R1) :
1371 006310 005077 174414 CLR aCSRADR JRESTORE (SR
1372 006314 042701 003777 BIC #3777 R1 "STRIP AWAY TO LAST 1K
1373 006320 062701 004000 ADD #4000.R1 *MOVE UP TO NEXT 1K
1376 00( 524 020105 CMP R1.RS “OVER TOP YET ?
1375 006326 103073 BHIS  90% ‘BR IF YES
1376 006330 004767 007144 88¢%: JSR PC,TSTADD cCHECK FOR ERROR FREE LOC
1377 00633 005703 ST R3 :JERO MEANS ERROR FREE
1378 006336 001456 BEQ 863 “BR IF OK
1379 006340 005202 INC R2 *COUNT ONE WORD CHECKED
1380 006342 020227 001000 ™M R2, 41000 STESTED WHOLE 1K SLICE YET ?
1387 006346 103447 BLO 87% ;BR IF NOT
1382 006350 004767 006110 JSR PC,TFCRLF *PRINT ROUT INE
1383 006354 051524 033524 047055 LASCIZ /TST7-NO ERROR FREE LOC IN 1K SLICE AT /
1384 006362 020117 051105 047522
1385 006370 020122 051106 042505
1386 006376 046040 041517 044440
1387 006404 020116 065461 051440
1388 006412 044514 042503 040440
1389 006420 020124 000
1390 006424 .EVEN
1391 006424 042701 003776 BIC #3776 .R1 ;WANT STARTING ADDRESS OF 1K
1392 006430 012703 006534 MOV #SAV7+2,R3 SSCRATCH LOC FOR ADDRESS
1393 006434 066703 174260 ADD BASE ,R3 *FOR OFFSET
1394 006440 010146 MOV R1,-(SP) SSAVE R1
1395 006442 004767 006456 JSR PC.PUTADR *PUT ADDRESS [N SAV7 & SAV7+2
1396 006446 105277 171636 INCB aTYPCNT JPRINT ONE WORD
1397 006452 005741 TST -(R1) ;ADJUST FOR PRINTOUT
1398 006454 004767 006144 JSR PC,TYPOCT ;PRINT IT HERE
1399 006460 005002 CLR R2 *RESTORE R2 FOR NEXT SLICE
1400 006462 012601 MOV (SP)+,R1 *RESTORE R1
1401 006464 000704 BR 853 160 LOOK FOR GOOD LOC
1402 006466 062701 000004 87%:  ADD 24 R1 *NEXT WORD
1403 006472 000716 BR 88§ 1GO CHECK IT
1404 006476 016721 174170 868: MOV TSTDAT.(R1)+  :WRITE FIRST WORD
1405 006500 010477 174224 MOV R4 . aCSRADR *CSR IMAGE WITH BAD CHECKBITS
1406 006504 016711 174162 MOV TSTDAT+2,(R1)  -WRITE 2ND WORD + CHECKBITS
1407 006510 162701 000002 SUB #2 R *ADJUST R1
1408 006514 000633 BR 82% *CONTINUE TESTING
1409 006516 005077 174206 90%: (LR a(SRADR ;CLEAR CSR TO NORMAL
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1410 006522 004767 004612 JSR PC,RSTOTS :RESTORE THE REGS 0 TO 4
1611 006526 000167 1740564 END7:  UMP 1sfscp
m% 006532 000000 000000 SAV7: .WORD 0.0
1414 STHIS TEST CHECKS THE WRITE INHIBIT ON DOUBLE
1415 :BIT ERRORS DURING A DATIP OPERATION BY USE
}219 SOF AN 'INC' INSTRUCTION.

1418 006536 122737 000010 000404 TST10: (MPB  #10.aaSTESTN

1419 006544 001403 BEQ 18

1420 006546 004767 005474 JSR PC,SEQERR ;*ERROR* REPORT ERROR MESSAGE AND HALT AT FATHLT
}253 006552 000052 52 ixaxxaxxERROR NUMBER S2wnesvw
1423 006554 004467 004546 1%: JSR R4, SAVOT4 ;SAVE REGS RO TO R4

1626 006560 005067 174100 108 : CLR DATBUF S INITIAL DATA

1425 006564 005067 174076 CLR DATBUF +2 :2 WORDS WORTH

1426 006570 012767 000001 174076 208: MOV #1, SBEMSK “INITIAL ERROR MASK

1427 006576 005067 174074 CLR SBEMSK +2 ;

1428 006602 012767 000001 174070 30$: MOV #1,DBEMSK *DOUBLE ERROR MASK

1429 006610 004067 174066 CLR DBEMSK +2 12 WORDS

1430 006616 016767 174044 1764046 35%8: MOV DATBUF ,TSTDAT  -PRESERVE ORIG DATA

1431 006622 016767 176040 174042 MOV DATBUF +2, TSTDAT+2

1432 006630 105737 000302 TSTB  S#PASFLG ;SECOND PASS YET ?

1433 006634 001404 BEQ 408 :BR IF NO

1434 006636 005167 174026 COM TSTDAT :COMPL DATA ON SECOND PASS
1435 006642 005167 176024 COM TSTDAT+2 ;

1436 006646 005077 174056 408 : CLR aCSRADR ;

1437 006652 026767 174022 174014 CMP DBEMSK,SBEMSK  :CHECK FOR SAME MASKS

1438 006660 001004 BNE 45% ‘BR IF OK

1439 006662 026767 174014 1746006 CMP DBEMSK +2, SBEMSK +2

14640 006670 001476 BEQ 708 :BR IF THEY'RE EQUAL

1441 006672 012767 002670 004112 458: MOV #TSTDAT,SOURCE :SET UP ADDRESS FOR CHKGEN
1442 0067200 004767 004160 JSR PC . CHKGEN *GENERATE CHECK BITS

1443 006704 004567 004474 JSR RS.BITCOM :COMPL ROUTINE

1444 006710 002674 .WORD  SBEMSK *MASK

1445 006712 002670 _WORD  TSTDAT ‘DATA

1646 006714 004567 004464 JSR RS.BITCOM :TO MAKE DOUBLE ERROR

1447 006720 00270C .WORD  DBEMSK

1448 006722 002670 "WORD  TSTDAT

1449 006726 016702 004064 MOV CHECK ,R2 ;GET CHECKBITS

1450 006730 056702 173756 BIS DIAGA.R2 :SET DIAGNOSTIC A BIT

1451 006734 013701 000320 508: MOV IMMINMEM R “TEST ADDRESS

1450 006740 016777 173744 173762 MOV ECCDIS.aCSRADR : INHIBIT ECC

1453 006746 016721 173716 MOV TSTDAT.(R1)+  -WwRITE FIRST 16 BITS

1454 006752 010277 173752 MOV R2.3CSRADR *LOAD (SR WITH IMAGE FROM R?2
1455 006756 016711 173710 MOV TSTDAT+2,(R1)  :SECOND 16 BITS+CHECKBITS
1456 006762 105067 004064 CLRB  UPPFLG :INDICATE LOWER WORD

1457 006766 013703 000320 MOV INMINMEM, R3 STEST ADDRESS

1458 006772 005077 173732 55¢: (LR 3CSRADR SCLEAR IT

1459 006776 005223 INC (R3) + *INC INSTRUCTION

1460 007000 026741 173664 MP TSTDAT,-(R1) ;CHECK FOR UNCHANGED DATA
1461 007004 001405 BEQ 608 :SHOULD BE UNCHANGED

1462 007006 016700 173656 MOV TSTDAT RO :FOR PRINTOUT

1463 007012 004767 004522 JSR PC.ERROR :«ERROR* REPORT ERROR MESSAGE
1464 007016 000053 53 ianexs«ERROR NUMBER S3rwaunn

1465
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BEGIN OF AREA TESTED (+20) WHEN

60%:

65%:

66%:
70%:

75%:

80%:

90% :

END10:

TST11:

ADD
(MP
BEQ
MOV
JSR
pL

T1STR
BNE
INCB
B8R
TST
BEQ
TST
8M]
JSR
. WORD
BR
TST
8M]
JSR
.WORD

BR
TSTB
BNE
INCB
BR
MOV
CLR
CLR
CLR
JSR
JMP

PROGRAM RELOCATES.

#2 ,R1 JPOINT TO UPPER WORD

TSTDAT+2, (R1) JREAD IT

80% ;BR IF UNCHANGED

TSTDAT+2,R0 .

PC,ERROR s *ERROR* REPORT ERROR MESSAGE
cunwnnwnsfFRROR NUMBER S54vennan

UPPFLG ;LOWER WORD

663 ;BR IF NO

UPPFLG

55%

¥S$PASS JCHECK PASS #

90$ ;BR IF FIRST

DBEMSK +2 sLAST BIT IN MASK ?

75% ;BR IF BIT 3

RS ,DASHL JSHIFT ROUTINE

DBEMSK

358

SBEMSK +2 ;LAST BIT IN SINGLE ERROR MASK ?

80% sBR IF YES

RS ,DASHL JSHIFT

SBEMSK ;

308

a#PASFLG ;WHICH PASS

90% ;BR IF WE'RE DONE

a#PASFLG s INDICATE SECOND PASS COMING

108 ;GO DO IT!

Egg?lS,QCSRADR JINHIBIT ECC TO CLEAR DBE'S

-(R1)

a(CSRADR JRESTORE (SR TO NORMAL

PC,RSTOTS JRESTORE THE REGS

TSTSCP

;CHECK FOR WRITE INHIBIT DURING A WRITE BYTE.
:CHECKS FOR UNCORRECTED DATA.

:}1.8‘$TESTN

PC,SEQERR ;*ERROR* REPORT ERROR MESSAGE AND HALT AT FATHLT
JenxxxexFRROR NUMBER S5Sawnnnn

R4, SAVOTS ;SAVE REGS RO TO R4

DATBL JINITIAL DATA

DATBUF +2 ;32 BITS WORTH

#1,SBEMSK ;SINGLE ERROR MASK

SBEMSK +2 :

#1,DBEMSK ;DOUBLE ERROR MASK

DBEMSK +2 ;

DATBUF ,TSTDAT :PRESERVE ORIG DATA

DATBUF+2, TSTDAT+2 :

aW#PASFLG JWHICH PASS ?

?g?DAT JFIRST PASS, NO COMPLEMENTING

TSTDAT+2 ;SECOND PASS, COMPLEMENT TSTDAT

SEQ 0036
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1522 007274 005077 173430 408 : CLR 3CSRADR ;
1523 007300 026767 173370 173372 CMP SBEMSK ,DBEMSK  :CHECK FOR SAME MASKS
1524 007306 001004 BNE (5% ‘B8R IF NOT EQUAL
1525 007310 026767 173362 173364 CMP SBEMSK +2 , DBEMSK +2 :SECOND WORD ALSO
1526 007316 001473 BEQ 708 :BR TO MAKE THEM NOT EQUAL
1527 007320 012767 002670 003464 45%8: MOV #TSTDAT,SOURCE -ADDRESS FOR CHKGEN
1528 007326 004767 003532 JSR PC, CHKGEN :GO GENERATE CHECK BITS
1529 007332 004567 004046 JSR RS.BITCOM :BIT COMP ROUTINE
1530 007336 002674 _WORD  SBEMSK *MASK
1531 007340 002670 .WORD  TSTDAT *DATA WORD
1532 007342 004567 004036 JSR RS,B1TCOM *MUST FORCE SECOND ERROR
1533 007346 002700 .WORD  DBEMSK “MASK
1534 007350 002670 .WORD  TSTDAT
1535 007352 016702 003436 MOV CHECK ,R2 ;GET CHECKBITS
1536 007356 056702 173330 BIS DIAGA.R2 :SET DIAGNOSTIC A BIT
1537 007362 013701 000320 508: MOV IMMINMEM R *TEST LOCATION
1538 007366 016777 173316 173334 MOV ECCDIS,aCSRADR :DISABLE ECC
1539 007374 016721 173270 MOV TSTDAT.(R1)+  :WRITE FIRST 16 BITS
1540 007400 010277 173324 MOV R2,3CSRADR :LOAD CSR WITH IMAGE FROM R2
1541 007404 016711 173262 MOV TSTDAT+2,(R1)  :WRITE SECOND 16 BITS + CHECKBITS
1542 007410 005077 173314 CLR aCSRADR :CLEAR CSR
1543 007414 013702 000320 MOV MMMINMEM, R2 *GET ADDRESS OF TEST LOC
1544 007420 010203 MOV R2,R3 :R2 DESIGNATES FIRST BYTE
1545 007422 062703 000003 ADD #3.R3 :R3 DESIGNATES LAST BYTE
1546 007426 112722 000360 558:  MOVB  #360, (R2)+ STRY WRITING A BYTE
1547 007432 013701 000320 MOV SMINMEM R :
1548 007436 026711 173226 CMP TSTDAT, (R1) $CHECK FOR UNCHANGED DATA
1549 007442 001405 BEQ 608 :BR IF OK
1550 007444 016700 173220 MOV TSTDAT,RO *FOR ERROR MSG
1551 007450 004767 004064 JSR PC, ERROR :«ERROR* REPORT ERROR MESSAGE
;ggg 007454 000056 56 IxnaxaxERROR NUMBER S6a%% %«
1554 007456 062701 000002 60$:  ADD #2.R1 ;UPPER WORD
1555 007462 026711 173204 CMP TSTDAT+2,(R1)  :READ SECOND WORD
1556 007466 001405 BEQ 65% :BR IF UNCHANGED
1557 007470 016700 173176 MOV TSTDAT+2,R0 ;
1558 007474 004767 004040 JSR PC.ERROR :«ERROR* REPORT ERROR MESSAGE
}ggg 007500 000057 57 ;aanaaaFRROR NUMBER S7xtrexx
1561 007502 020203 65%: CMP R2,R3 ;TESTED LAST BYTE ?
1562 007504 001350 BNE 55$ :BR IF NO
1563 007506 005737 000406 708 : ST SFSPASS *FIRST PASS ?
1564 007512 001424 BEQ 1008 *BR IF YES
1565 007514 005767 173162 ST DBEMSK +2 :CHECKING FOR LAST ERROR BIT
1566 007520 100404 BM] 80% ‘BR IF DONE HERE
1567 007522 004567 003626 JSR RS, DASHL ;NOT DONE, SHIFT LEFT
1568 007526 002700 .WORD  DBEMSK *DOUBLE ERROR MASK
1569 007530 000644 BR 35%
1570 007532 005767 173140 808 : ST SBEMSK +2 ;LAST SBE MASK
1571 007536 100404 BM] 908" ‘BR IF DONE WITH THIS PASS
1572 007540 004567 003610 JSR RS, DASHL :DOUBLE WORD SHIFT ROUTINE
1573 007544 002674 .WORD  SBEMSK ;
1574 007546 000630 B8R 308
1575 007550 105737 000302 908 : TSTB  BAPASFLG ;TEST PASS FLAG
1576 007554 001003 BNE 1008 :NON ZERO MEANS WE'RE DONE
1577 007556 105237 000302 INCR  @#PASFLG *NOT DONR
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BEGIN OF AREA TESTED (+20) WHEN PROGRAM RELOCATES.

BR 108
1008: MOV ECCDIS,aCSRADR ;DISABLE ECC
MOV AMMINMEM R ;TEST LOCATION

CLR (R1)+

CLR (R1) ;TO ERASE ANY DBE'S FROM TESTING
CLR @(SRADR sRESTORE CSR

JSR PC,RSTOT4 +RESTORE REGS RO TO R4

END11: JUMP TSTSCP

;DOUBLE BIT ERROR WRITE CANCEL WITH

;WORD WRITE,

;CHECKS WRITE INHIBIT WITH WORD WRITES TO
;WORD WITH DOUBLE ERROR.

TST12: (MPB #12,348TESTN . CHECK FOR PROPER TEST SEQUENCE
BEQ 18 ;BR IF OK

JSR PC,SEQERR ;*ERROR* REPORT ERROR MESSAGE AND HALT AT FATHLT
60 srxnanxERROR NUMBER 60%xawwe
18: JSR R4 ,SAVOT4 ;SAVE REGS RO TO R4
T12A: (LR DATBUF ;BACKGROUND FOR DOUBLE ERRORS
CLR DATBUF +2 ;2 WORDS WORTH
MOV #1,SBEMSK :SINGLE ERROR MASK
CLR SBEMSK +2 ;
T12B: MOV #1,DBEMSK sDOUBLE ERROR MASK

CLR DBEMSK +2 :
35%: MOV DATBUF ,TSTDAT ~ -DATA FOR TEST

MOV DATBUF +2, TSTDAT+2 :BOTH WORDS

TST8 a#PASFLG ;COMP DATA ON SECOND PASS ONLY
8EQ 408 ;BR IF FIRST PASS

coM TSTDAT .COMP FIRST WORD

COM TSTDAT+2 ;NOW SECOND WORD
40$: WP SBEMSK ,DBEMSK  ;CHECK FOR IDENTICAL MASKS

BNE 458 BR IF DIFFERENT

cMP SBEMSK +2, DBEMSK +2 ;UPPER WORD TOO

BEQ 708 :BR TO MAKE THEM NOT EQUAL
45%: MOV #TSTDAT,SOURCE :NEED ADDR OF DATA FOR CHKGEN

JSR PC. CHKGEN :GO GENERATE CHECK BITS

JSR RS.BITCOM :BIT COMP ROUTINE TO FORCE ERRORS

.WORD  SBEMSK :FIRST ERROR

.WORD  TSTDAT :DATA

JSR RS.BITCOM SCALL IT AGAIN

.WORD  DBEMSK *FOR SECOND ERROR

.WORD  TSTDAT ;

MOV CHECK RO SGET CHECKBITS

BIS DIAGA,RO ;SET DIAGNOSTIC BIT
50%: MOV aAMINMEM R ;FIRST TEST ADRRESS

MOV ECCDIS,aCSRADR  ; INHIBIT ECC
MOV TSTDAT, (R1) + SWRITE FIRST 16 BITS
MOV RO,aCSRADR sLOAD CSR FROM RO
MOV TSTDAT+2,(R1)  ;WRITE SECOND 16 BITS + CHECKBITS
CLRB UPPFLG ;SET FOR 2 LOOPS
SuB #2,R1 ;POINT TO LOW WORD
55%: (LR a(SRADR ;CLEAR CSR

MOV #177400,(R1)+  ;TRY WRITING LOCATION
MOV SHMINMEM R

SEQ 0038
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BEGIN OF AREA TESTED (+20) WHEN PROGRAM RELOCATES.

60%:

65%:

66%:
70%:

75¢%:

80%:

85%:

END12:

TST13:

cMP
BEC
MOV
JSR
61

ADD
(MP
BEQ
MOV
JSR
62

TS18
BNE
INCB

CMPS
BEQ
JSR
63

CLR
MOV
TST
BEQ
(oM

TSTDAT, (R1) sCHECK FOR ORIGINAL DATA

60% . SHOULD BE UNCHANGED

TSTDAT,RO JFOR ERROR MSG

PC.ERROR ;*ERROR* REPORT ERROR MESSAGE
;anenad*ERROR NUMBER 6l tannnn

#2,.R1 JUPPER WORD

gg;DAT+2,(R1) ;THIS SHOULD BE UNCHANGED ALSO

TSTDAT+2,R0 ;

PC,ERROR ;*ERROR* REPORT ERROR MESSAGE
;annsanFRROR NUMBER 62t annax

UPPFLG JWHICH LOOP ?

66% +SECOND, BR OUT

gg:FLG ;FIRST, KEEP GOING

i SPASS JFIRST PASS ?

85% ;BR IF YES

DBEMSK +2 ;LAST BIT ?

75% JMINUS = BIT A1

RS ,DASHL JSHIFT ROUTINE

%QEMSK ;THIS 32 BIT WORD GETS SHIFTED

SBEMSK +2 JLAST BIT IN THIS MASK ?

80% ;BR IF LAST BIT

RS ,DASHL :

SBEMSK

T128

a#PASFLG sFIRST PASS ?

85% ;BR IF SECOND

?7S£SFLG s INDICATE SECOND PASS COMING
ECCDIS,aCSRADR ;
SAMINMEM R1 JRESTORE TEST ADDRESS
gg};* ;CLEAR ANY DBE'S FROM TEST
aCSRADR :CLEAR (SR
PC,RSTOT4 ;RESTORE REGS RO TO R4
TSTSCP

DUAL ADDRESS TEST

TEST

;CHECKS FOR DUAL ADDRESSING BY WRITING
;AND READING THE ADDRESS IN THE LOCATION
JAND WRITING AND READING ITS COMPLEMENT

ng.a#STESTN

PC,SEQERR ;*ERROR* REPORT ERROR MESSAGE AND HALT AT FATHLT
;eeaxexFRROR NUMBER O3nxannw

R3 ;R3 INDJCATES FIRST PASS OR

R1.RO ; COMPLEMENT PASS

R3 ;IF R3= ZERO, STORE ADDRESS

2% IN THE LOCATION

RO ;OTHERWISE STORE COMPLEMENT

SEQ 0039
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010370
010376
010400
010404

010406
010412
010414
010420
010422
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103771
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105237
004767

122737
001403
004767
000065

013700
110021
113721
020105
103771

020041

001416
062701
123741
001402
120041
001002
105237
042701
004767
000066

020104
101356
000337

000275
003210

000002

000001

172216

000014
003642

000312
000313

000002
000313

000275
000001
003056

000312

MACY11 30A(1052)

000302

000404
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BEGIN OF AREA TESTED (+20) WHEN PROGRAM RELOCATES.

% ¥

3%:

4%

5%:

END13:

TST14:

1%:

2%:

A ¥
6%:

8%:

MOV
M
BLO
MP
BEQ
INCB
JSR
64

MOV
SUB
TST
BEQ
coM
CMP
BHI
mMOv8
COM
BNE
JMP

RO, (R1)+ ;OF ADDRESS

?1.R5 JUNTIL HIGHEST LOC IS REACHED

RO,-(R1) sCHECK FOR CORRECT CONTENTS

43 JBRANCH IF OK

a#SADERR ;PROBABLY AN ADDRESSING PROB.

PC,ERROR ;*ERROR* REPORT L[TROR MESSAGE
;acennaxERROR NUMBER 6G4nanane

R1.RO

#2 RO sCHECK THAT ADDRESS IS STORED AT

R3 ;LOCATION IF R3 IS O

5% ;OTHERWISE CHECK FOR

RO ;ADDRESS COMPLEMENT.

glaRl.

#1,a#PASFLG ;SET PASFLG FOR ERROR REPORT

R3 ;COMPLEMENT R3

1% cREPEAT TEST, COMPLEMENTING ADE

TSTSCP

THIS TEST CHECKS THE MEMORY FOR THE CAPABILITY

OF HOLDING 1'S AND 0'S BY WRITING. A BACKGROUND

OF BAKPAT AND READING IT

MEMORY IS WRITTEN USING A BYTE AT A TIME

STEPS 1 & 2 ARE REPEATED WITH A SWAPPED BACKGROUND PATTERN

#16, STESTN  ;CHECK FOR PROPER TES) SEQUENCE

PC.SEQERR ; *ERROR* REPORT ERROR MESSAGE AND HALT AT FATHLT
;xxxxaxERROR NUMBER 65*sxexs

SHBAKPAT ,RO :GET THE PATTERN INTO RO

RO, (R1)+ SWRITE A BYTE

WBAKPAT+1, (R1)+;WRITE THE MEMORY WITH THE WORD STORED IN BAKPAT
R1.R5 ;COMPARE TEST LOC TO TOP + 2
1% BRANCH IF LOWER

RO,~(R1) . TEST THE MEMORY TO SEE IF [T CONTAINS
8 ¢ THE WORD STORED [N BAKPAT
#2,R1

2:BAKPAT+1,'(R1):CHECK FCR BYTE SELECTION PROBLEM
22.-(R1) ;AGAIN CHECK FOR BYTE SELECTION PROBLEM

a#¥SADERR ;PREPARE TO INFORM THAT IT IS ADDRESSING ERROR
#1,R1 sMAKE THE ADDRESS IN R1 EVEN
PC,ERROR . *ERROR* REPORT ERROR MESSAGE
;anxnxxERROR NUMBER 66trnnnx
R1,R4 ;KEEP ON TESTING THE MEMORY UNTIL

2% ;R1 EQUALS THE LOWEST ADDRESS
QMBAKPAT ;CHANGE THE DATA PATTERN

SEQ 0040
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cZmC

1766
1747
1748
1749
1750
1751

1752
1753
1754
1755
1756
1757
1758
1759
1760
1761

1762
1763
1764
1765
1766
1767
1768
1769
1770
1771
1772

~N
o
0

CERRRFERSNEECE

3

P11
010474
010476

010502
010510
010512
010516

010520
010522
010526
010532
010536
010540
010542
010546
010550
010556
010562
010564
010566
010572
010574
010602
010604
010610

010700
010702
010706
010712
010716
010720

001744
000167

122737
001403
004767
000067

010446
016703
052703
013701
010146
005004
010377
010411
012761
062701
020105
103770
162701
005711
032777
001421
012700
004767
032777
001004
022767
001405
012700
004767
000070

052777
042777
010411
010461
020116
001335
010377
005711
017700
042700
022700
001421
012700

172104

000015
003022

172164
004000
000320
172162
100000
000004
000004
003740
004000
005040
004000
000001
004000
002674
003740
004000
000002

172030
172022
170037
003740

003740

MACY11 30A(1052)

000404

000002

172126

172110

005104

172054
172046

C &
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BEGIN OF AREA TESTED (+20) WHEN PROGRAM RELOCATES.

END14:

TST15:

1%:

2%:

3%:

33%:

4%:

5%:

BEQ 13 ;IF THE DATA PATTERN DOES NOT HAVE LOW
; BYTE =0 THEN FALL THRU
JMP TSTSCP

s*THIS TEST IS CONCERNED ONLY WITH THE INTEGRITY
s*0F THE 4K MOS RAMS THAT STORE THE CHECKBITS.
;*USING DIAGA (BIT 2) AND BIT 13 TO PROTECT THE

; *PROGRAM |F NECESSARY, THE CHECKBITS ARE WRITTEN
;*AND READ VIA THE CSR.

CMPB q;S,BISTESTN :CHECK FOR PROPER TEST SEQUENCE

BEQ

JSR PC,ERROR . *ERROR* REPORT ERROR MESSAGE
67 Jeaxna kv ERROR NUMBER 67 %xtnxnn
MOV R4 ,-(SP) ;SAVE R4

MOV DIAGA,R3 sDIAGNOSTIC CHECK MODE

8IS #4000,R3 JCHECK BIT (T

MOV SAMINMEM R JFIRST TEST LOC

MOV R1,-(SP) JSAVE IT FOR LATER

CLR R4
MOV R3,aCSRADR :SET UP CSR

MOV R4 . (R1) *WRITE CHECKBITS BY WRITING LOC
MOV #100000,2(R1)  :SET BIT 31 TO MATCH CHECKBITS

ADD #4 R1 ;POINT TO NEXT WORD
CMP R1.R5 JTOP + 2

BLO 23 ;BR IF NOT

SUB #4 ,R1 ;ADJUST R1

1ST (R1) ;READ

BIT #3740,aCSRADR  ;SHOULD BE ALL ZEROS
BEQ 43 ;BR IF OK

MOV #4000,R0 :GOOD DATA

JSR PC,BITCHK ;USE XOR TO COUNT BAD CHECKBITS
BIT #4000, aSWR SECC DIS ?

BNE 33s ;PRNIT SINGLE ERRORS
cMP #1,BITCNT sMORE THAN 1 BAD BIT ?
BEQ 48 ;YES

MOV #4000,R0 *FOR ERROR MSG
JSR PC.ERROR : *ERROR* REPORT ERROR MESSAGE
70 ;xxxx%«ERROR NUMBER 70%%xxw

BIS #3740 ,3CSRADR  ;MAKE CHECKBITS ALL 1'S EXCEPT FOR (T
BIC #4000,aCSRADR  ;MAKE CT = 0
MOV R&4, (R1) ;WRITE THE CHECKBITS

MOV R4.2(R1) ;B0TH WORDS

WP R1,(SP) ;BOTTOM YET ?

BNE 3s ;BR IF NO

MOV R3,@CSRADR ;RESTORE CSR

TST (R1) ;READ THE LOC AGAIN

MOV adCSRADR RO ;GET CSR CONTENTS INTO RO
8I1C #170037 RO JONLY WANT BITS 11-5

CMP #3740,R0 *READ FOR ALL 1'S
BEQ 6% ‘BR IF OK
MOV #3740 ,R0 *FOR ERROR MSG

SEQ 0041
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SRAARE
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004767
032777

001004
022767
001405
012700
004767
000071

010377
01041
012761
062701
020105
103733
011601
010377
005711
032777

052777
042777
010411
010461
062701
020105
103733
010377
162701
005711
017700
042700
022700

010377
01041

004726
004000

000001
003740
002560
171742

100000
000004

171714
003740
004000
004616
004000
000001
004000
002452
003740
004000
000002
000004
171602
000004

171570
170037
003740

003740
004472
004000
000001
003740
002326

171510

MACY11 30A(1052)

171774
004770

000002

171704

171666
004662

171542
004536

55¢%:

6$:

7%:

77%:

8%:

9% :

99% :

10%:

17-MAR-80

JSR
BIT
BNE
(MP
BEQ
MOV
JSR
71

MoV
MOV
MOV
ADD
CMP
BLO
MOV
MOV
TST
BIT
8EQ
MOV

PC,BITCHK
#4000,3SWR
55%

#1,BITCNT
$

6
#3740,R0
PC.,ERROR

R3,3CSRADR
R4 . (R1)
#100000,2(R1)
¥4 R

R1.RS

5$

(SP) .R1
R3,3CSRADR
(R1)
#3740,3CSRADR
8

#4000 ,R0
PC,BITCHK
#4000, aSWR
778
#1,BITCNT
8s

#4000 ,R0
PC.ERROR

#3740 ,8CSRADR
#4000,3CSRADR
Ré, (R1)
R4,2(R1)

#4 R1

R1,R5

7$

R3.3CSRADR
#4.R1

(RT)
aCSRADR, RO
#170037 R0
#3740,R0
108
#3740,R0
PC ,BITCHK
#4000, aSwR
99%
#1,BITCNT
10%

#3740 ,R0O
PC.ERROR

R3,aCSRADR
R&4, (R1)

D 4
10:48 PAGE 35
BEGIN OF AREA TESTED (+20) WHEN

PROGRAM RELOCATES.

“ECC DIS ?
JMORE THAN ONE ?
'NO

*FOR MSG
;*ERROR~ REPORT ERROR MESSAGE
JanexexvERQRROR NUMBER 71txnnnn

JRESTORE CSR

JACCESS THE LOC
;SECOND WORD

JPOINT TO NEXT ADDRESS
JI0OP + 2 YET?

;BR IF NOT

JRESTORE MINMEM
JRESTORE CSR

JREAD

;sSHOULD 8R 0

.GOOD DATA

;CHECK # OF BAD BITS
JECC DIS ?

JYES

JMORE THAN ONE

:NO

:FOR _PRINTOUT
;*ERROR* REPORT ERROR MESSAGE
;axxax*ERROR NUMBER 72t xnan

.COMP CHECKBITS
cCLEAR (T
JWRITE

JNEXT WORD

;TOP ¢+ 2 2

:BR IF NO
JRESTORE (SR
;ADJUST R1

;READ

JGET CSR CONTENTS
JONLY WANT CHECKBITS
JALL ONES ?

;BR IF OK

;FOR ERROR MSG
cCOUNT BAD BITS
JECC DIS

;YES

JMORE THAN ONE ?

;NO

;FOR MSG.

;%ERROR* REPORT ERROR MESSAGE
JexanasfRROR NUMBER 73nxxxnx

JRESTORE (SR
JWRITE NEW (HECKBITS

SEQ 0042
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CZMMLC.PN 17-MAR-80 10:47 BEGIN OF AREA TESTED (+20) WHEN PROGRAM RELOCATES. SEQ 0043
1858 011222 012761 100000 000002 MOV #100000,2(R1)  :BIT 31
1859 011230 020116 CMP R1, (SP) *BOTTOM YET 2
1860 011232 001335 8NE 13 *BR IF NOT
1861 011234 005711 11$: ST (R1) *RERAD
1862 011236 032777 003740 171464 BIT #37640,3CSRADR  -SHOULD BE ALL 0'S
1863 011244 001421 BEQ 128 :BR IF OK
1864 011246 012700 004000 MOV #4000,R0 $GOOD DATA
1865 011252 004767 004376 JSR PC ,B] TCHK *COUNT BAD BITS
1866 011256 032777 004000 1716446 BIT #4000, 3SwR “ECC DIS 2
1867 011264 001004 BNE 118 LYES
1868 011266 022767 000001 0064442 CMP #1 ,BITCNT *MORE THAN 1
1869 011276 001405 BEQ 12% ‘B8R NO
18720 011276 012700 004000 1118: MOV #4000,R0 :FOR MSG
1871 011302 004767 002232 JSR PC.ERROR *«ERROR* REPORT ERROR MESSAGE
}ggg 011306 000074 74 TaxnaetERROR NUMBER 74xssns
1874 011310 062701 000004 128:  ADD #4 R :POINT TO NEXT WORD
1875 011314 010377 171410 MOV R3.a(SRADR *RESTORE CSR
1876 011320 020105 cMP R1.RS STOP + 2 YET?
1877 011322 103744 BLO 1$ *BR IF NOT
1878 011326 005726 ST (SP)+ SFINALLY RESTORE STACK
1879 011326 012604 MOV (SP) + R4 *RESTORE R4
}gg? 011330 000167 171252 END1S: JMP TSTSCP SAND EXIT
1882
1883 ;*(1)  THIS TEST WRITES A BACK GROUND OF THE WORD STORED
1884 i AT BAKPAT.
1885 ;%(2)  READS EVERY LOCATION FOR CORRECT DATA, SWAPS BYTES
1886 se AT THE LOCATION AND PRCCEEDS IN MAX. TO MIN
1887 w DIRECTION OF MEMORY LOCATIONS.
1888 :%(3)  READS EVERY LOCATION FOR SWAPPED BAKPAT PATTERN
1889 e WRITES BAKPAT BACKGROUND IN THE LOCATION AND PROCEEDS
1890 i IN MIN. TO MAX. DIRECTION
1891 ;x(4) REPEATS STEP 2 GOING IN MIN. TO MAX. DIRECTION
}33% ;*(5)  REPEATS STEP 3 GOING IN MAX. TO MIN. DIRECTION
1894
1895 011334 122737 000016 000404 TST16: (MPB  #16,a¥8TESTN  :CHECK FOR PROPER TEST SEQUENCE
1896 011342 001403 BEQ 13
1897 011344 004767 002676 JSR PC.SEQERR ; *ERROR* REPORT ERROR MESSAGE AND HALT AT FATHLT
}ggg 011350 000075 75 iaxaaa®ERROR NUMBER 75wwe»vx
1900 011352 004737 000120 1$: JSR PC,3#WRTMEM :GO TO WRITE THE MEMORY WITH A BACKGROUND OF THE
1901 :WORD STORED IN BAKPAT
1902 011356 020041 2%: c™P RO,-(R1) *READ THE CONTENTS OF LOCATION POINTED BY R
1903 011360 001403 BEQ 38 :TO SEE [F IT HAS THE SAME VALUE AS RO
1904 011362 004767 002152 JSR PC,ERROR :*ERROR* REPORT ERROR MESSAGE
}ggg 011366 000076 76 tawaxxxERROR NUMBER 76*saan+
1907 0113720 000300 3. SWAB RO
1908 011372 010011 MOV RO, (R1) :SWAP THE BYTES AT (R1)
1909 011374 021100 CMP (R1),RO “READ (R1) FOR CORRECT VALUE
1910 011376 001403 BEQ 4
1911 011400 004767 002134 JSR PC,ERRQOR ;*ERROR* REPORT ERROR MESSAGE
}gg 011404 000077 77 tansxxsERROR NUMBER 77s*xvwe
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011472
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011432
011436

011440
011442
011446
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011460
011462

011464
011466
011470

011474
011476

011500

000300
001023

005703

001023
062701
020105

103006
020011
001757

004767
000100

000753
105237
000300
001742

005103
010401
000763

005703
001353

020104
101333
105237

000300
001753

000167

000002

002102

000302

000302

171102
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BEGIN Of AREA TESTED (+20) WHEN

(%

5%:

6%:

’$:

8%:

9%:

108 :

END16:

SWAB
BNE

TST

BNE
ADD
(MP

BHIS
CMP
BEQ

JSR
100

B8R
INCB
SWAB
BEQ

COM
MOV

TST
BNE

MP

8HI
INCB
SWAB
BEQ

RO
9%

R3

108
#2,R1
Ri,R5

8%

RO, (R1)
3%
PC,ERROR
3%
SHPASFLG
RO

2$

R3

R4 ,R1
’$

R3
5%
R1.R4

2%
a¥PASFLG
RO

’$

TSTSCP

PROGRAM RELOCATES. SEQ 0044

;SWAP THE BYTES OF THE REGISTER
;CONTAINING BACKGROUND PATTERN

;IF THE LOWER BYTE OF THE REGISTER

;IS NOT O THEN THE PROGRAM 1S READING
;THE MEMORY TO CONTAIN A BACK GROUND OF

;BAKPAT AND WRITING THE SWAPPED WORD
. IN WHICH CASE GO TO 9%

;JR3 WAS 0 WHEN THE PROGRAM ENTERED

sTHIS TEST, AND IT IS NOT ALTERED UNTIL PASFLG-3
;IF R3 EQUAL O THEN THE PROGRAM IS
JREADING/WRITING MIN. TO MAX. OTHERWISE

;0T IS GOING IN MAX. TO MIN. DIRECTION

;IF R3 IS NOT CLEAR THEN GO TO 10%
;OTHERWISE ADD 2 TO THE CONTEMTS OF R1
;COMPARE R1 WITH THE MAX. MEMORY LOCATION TO
sBE TESTED

;IF R1>RS THEN GO TO 3% OTHERWISE

JREAD (R1) FOR THE CORRECT DATA

; WRITE COMPLEMENT OF THE DATA FOUND AT (R1)
;AND REPEAT UNTIL R1 > RS

;*ERROR~ REPORT ERROR MESSAGE

JanansxxERROR NUMBER 100%wanxn

;IF THE LOWER BYTE OF RO IS ALL Q'S

;THEN BEGIN READING BAKPAT SWAPPED WRITING BAKPAT
;AND READING BAKPAT GOING FROM MAX. TO MIN.[PASFLG=4)
;OTHERWISE CLEAR RO

;PUT THE LOWEST TESTING ADDRESS IN R1

;AND BEGIN READING 0°'S, WRITING 1'S AND

;READING 1°S IN MIN. TO MAX. DIRECTION [PASFLG=3]

;IF R3 IS NON O, I.E. PASFLG=3

: THEN READ BAKPAT, WRITE

. SWAPPED BAKPAT AND READ SWAPPED BAKPAT
;IN MIN. TO MAX. DIRECTION

;OTHERWISE TEST IS PROCEEDING IN MAX. TO
sMIN, DIRECTION,

;KEEP ON LOOPING UNTIL R1=R4

;IF RO SWAPPED HAS LOWER BYTE=0
; THEN READ BAKPAT SWAPPED, WRITE BAKPAT,
.AND READ BAKPAT GOING FROM MIN. TO MAX.

THIS TEST WRITES THE MEMORY WITH A BACK GROUND Or BAKPAT
WITH PASFLG-0 THE TEST READS THE MEMORY FOR BAKPAT
AND THEN INCREMENTS PASFLG
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122737
001403
004767
000101

004737

005037
010403
010401
020011
001403
004767
000102

062701
020105
103767
132737
001002
105237

020305
103012
012702

000373
005302
001375
010337
062703

000744

000017
002526

000120
000302

001772
000002
000001

000302

037776

000350
020000

000302
000312

170744
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000302
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17-MAR-80
BEGIN OF AREA TESTED (+20) WHEN PROGRAM RELOCATES. SEQ 0045
s (3) IT THEN READS/SWAPS BYTES/WRITES A LGCATION X FOK
. ¥ OVER 2 MSEC AND THEN READS THE MEMORY FOR BAKPAT
1x(4) REPEATS STEP 3 WITH X=X+4K UNTIL END OF MEMORY [S ENCOUNTERED
;v(5) IT THEN INCREMENTS PASFLG AND WRITES THE MEMORY TO
I BAKPAT AND WITH PASFLG=2 1T READS MEMORY FOR ALL
Ix SWAPPED BAKPAT AFTER WHICH PASFLG IS INCREMENTED TO 3
J*(6) REPEATS STEPS 3 AND 4 READING THE MEMORY FOR SWAPPED
o ® BAKPAT INSTEAD OF BAKPAT.
TST17: ggge #1{68#STESTN ;CHECK FOR PROPER TEST SEQUENCE
.+
JSR PC,SEQERR s *ERROR~ REPORT ERROR MESSAGE AND HALT AT FATHLT
101 ;axxeavERROR NUMBER 10T#xanax
RPT17: USSR PC.,a#WRTMEM ;G0 TO WRITE THE MEMORY WITH A BACKGROUND OF THE
sWORD STORED AT LOCATION BAKPAT
CLR a#PASFLG
1%: MOV R4 ,R3 :SET R3
2%: MOV R4 ,R1 JAND R1 TO THE STARTING ADDRESS OF MEMORY UNDER TEST
3%: ggg 52.(R1) JCHECK (R1) FOR CORRECT DATA
JSR PC.ERROR ;*ERROR* REPORT ERROR MESSAGE
10¢ JanxwexERROR NUMBER 102%%anxx
A ¥ ADD #2 ,R1 ; INCREMENT R1 BY 2
gTS §;.RS ;SEE IF R1 HAS REACHED THE MAX. OF MEMORY
géga g;.aﬁpASFLG JCHECK TO SEE IF PASFLG=0 OR 2
INCB o#PASFLG cIN WHICH CASE INCREMENT PASFLG COUNTER BY 1
5%: g:?s gg,RS ;SEE IF R3 HAS REACHED THE MAX. OF THE MEMORY
MOV #37776 ,R2 JWRITE INTO 1 LOC FOR >2MS (ABOUT 100MS)
6%: SWAB (R3)
DEC R2
BNE 6%
MOV R3,a#SAVLOC ;SAVE LOCATION WRITTEN FOR 2MS FOR ERROR REPORT.
ADD #20000,R3 ;JBY ADDING 1 TO THE 14TH ADDRESS BIT CAUSE
;R3 TO POINT TO A LOCATION IN THE NEXT
;4K BANK OF MEMORY
BR 2%
7$: INCB SMPASFLG :MAKE PASFLG=?2
SWAR o#BAKPAT ;IF BAKPAT [S NOT BEING SWAPPED FOR THE 2ND
BEQ RPT17 ;THEN GO BACK TO THE LOCATION RPT17
END17: UMP TSTSCP
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2042 011722
2043 011726
20446 011732
2045 011734
2046 011742
2047 011744
2048 011750
2049 011752
2050 011754
2051 011756
2052 011762
2053 011766

2055 011770
2056 011776
2057 012000
2058 012004

2060 012012
2061 012016
2062 012024
2063 012032
2064 012040
2065 012044
2066 012050
2067 012054
2068 012056

2075
2076
2077
2078 012102
2079 012106
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032777
001005
004767
042522

004767
012737
052767
052767
012705
010567
012704
060405
012425
020437
103774
012704
016705
000137

105737
100032

171062
000377
000272
171030
001000
171022
000170

000200

100500
116154

100000
000004

000170
002260
000040

002466
047514

000342
000430

170622
100500

000770

MACY11 30A(1052)

000312

171034

000170

170766

170734

000103

000320
170656
170652

17-MAR-80
RELOCATE?
RELOC: (LR @CSRADR .
MOV #377, BJBAKPAT
TSTR SAMMAVA
BNE CONTMM
TST LDFLG
8EQ CKDONE
817 #1000,3SwWR
BNE CKDONE
TST INHREL
BNE CKDONE
TST8 SFREL
BMI RELOER
MOV8 #200, 3#REL

H &4
10:48 PAGE 39

SEQ 0046

;IS THE MEMORY MANAGEMENT BEING TESTED ?

;IF SO THEN GO TO CONTMM AND CONTINUE TESTING
sMEMORY MANAGEMENT

;ONLY RELOCATE IF IN MEM UNDER TEST

;DON'T RELOC, BRANCH

JRELOCATION WANTED?

<BRANCH IF NO

JRELOCATION ALLOWED ?

sNO, SINGLE ERROR IN LOC 0-500, BRANCH

;1F THE PROGRAM HAS ALREADY BEEN RELOCATED THEN ALSO
. PLACE THE PROGRAM BACK IN LOWER CORE
.OTHERWISE PREPARE TO RELOCATE

;RELOCATE THE DIAGNOSTIC TO SECOND 16K

3%:

5%:

4%:

1%:

2$:

MOV
MOV
TST
BIT
BNE
ADD
cMP
BLO
BR
CLRB
JSR
103

BIT
BNE
JSR

#100000+BEGIN,R1,START OF RELOCATED VERSION
#100000+ENDPROG ,R2; END

(R1)
g?OOOOO .@8CSRADR

;READ A WORD
CHECK FOR DBE
BR IF ERROR

#4 ,R1 SNEXT UORD

R1.R2
3%

48
aHREL
PC,FATERR

::O,SSHR
PC,PNTMES

LASCIZ /RELOC/

.EVEN
JSR
MOV
BIS
81S
MOV
MOV
MOV
ADD
MOV
(0 o4
BLO
MOV
MOV
JMP

PC.CLRMM
#BEGIN , 34MINMEM
#10,ECCDIS

#10 D IAGA
#100000,RS

RS ,BASE
#BEGIN-50,R4

R& RS
(R4)+,(RS)+
gg.awSAvn4

#BEGIN-50,R4
BASE ,R5
a#BEGIN+100000

JEND YET ?

;BR IF NOT

¢BR IF ALL IS OK

JINDICATE NO RELOCC

:*ERROR* REPORT FERROR MESSAGE AND HALT AT FATHLT
JraxanasfERROR NUMBER 103nnnren

JPRINTING WANTED
;BR IF NO
;TYPE 'REIOC''

;CLEAR MM REGS

sNEW TEST ADDRESS

sPROTECT 2ND 16K

;DITTO

sSTART OF 2ND 16K

sBASE FOR RELOC

;FIRST LOC TO BE RELOCATED

MOV A WORD

JLAST LOC YET ?

:BR IF NO

;FIRST TEST ADDRESS

;JUMP TO RELOCATED VERSION

;*RELOCATE THE DJAGNOSTIC BACK TO LOWER MEMORY

RELOER:

TSTB
BPL

a#REL
CKDONE

;1S DIAGNOSTIC IN RELOCATED STATE?
JBRANCH IF NO
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172344

000200
002432
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002712
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002700
000006

167664

MACY11 30A(1052)

170566
170562

000320

172352

1 4
10:48 PAGE 40

SAVMIN ,a#MINMEM ;RESTCRE TEST ADDRESS FOR ECC

17-MAR-80

RELOCATE?

CLR BASE

BIC #10,ECCDIS

BIC #10.DIAGA

MOV

MOV #BEGIN=50,R4

MOV R4 RS

ADD #100000,RS
2% MOV (RS)+, (RG)+

CMP RG , M4SAVRS

BLO 2s

CLRB  @REL

MOV #BEGIN, SP

MOV SP, a#SAVRG
CKDONE: JMP ¥ OWER
LOWER: TSTB  @ASFATAL

BEQ 1$

TST G2

BEQ 1%

JMP APTHLT
18: TSTB  a#SAVKBB

BNE $TPSTK
TSTMM:  JSR PC , MEMMNG

TSTB  a#/MMAVA

BEQ ENDPAS

BR SCNTMM
CONTMM: CMP #7400, a#172352

BEQ ENDMAX

JSR PC,UPMM
SCNTMM: MOV #LOWTWO.R3

JSR PC.GETSIZ

MOV #40000, R4

cMP R2, 3172344

8LO 2

BIS R1,R4

SUB #200,R2

JSR PC .MMREG
2%: MOV R . a#MINMEM

JSR PC.GETSIZ

JSR PC . MAXADR

MOV RO.RS

JSR PC.GETSIZ

JSR P( MAXADR

MOV RO. (R3)

JMP CLRMEM

;PREPARE TO RELOCATE THE PROGRAM TO LOWER CORE

JRESET STACK TO LOWER MEMORY
J'BEGIN'' USES THIS TO RESET THE STACK.
;TRANSFER THE PROGRAM CONTROL TO THE LOWER CORE

JFATAL ERROR

;BR [F NOT

JAPT 2

;NO KEEP TESTING

¢HERE DUE TO “C TYPED?

;BRANCH [F YES (TYPE ERROR STA(K)

s SET THE REGISTERS IF THE MEMORY MANAGEMENT

. 1S AVAILABLE

;1S MEM. MANAG. AVAILABLE ?

:BRANCH IF NO

;BEGIN TESTING ABOVE 28K

;DON'T WANT TO WRAP AROUND

;GO TO END-OF -PASS

;GO TO UPDATE MEM. MANAG. REGISTERS

;MAKE R3 POINT TO THE LOCATION LOWTWO

. LOAD BITS 6-10 OF R2 WITH THE BITS 13-17

;OF THE LOWEST ADDRESS UNDER TEST

;MAKE R4 POINT TO THE LOWEST LOCATION IN THE BANK
;POINTED BY PAGE ADDRESS REGISTER 2 (PAR2)
:£§R£H§ CONTENT OF R2 LOWER THAN THE CONTENT Of
;IF SO THEN GO 2%

;SUBROUTINE GETSIZ LOADED R1 WITH BITS 0-12

:OF LOWADD WHICH HAVE NOW BEEN LOADED IN R4

. SET MEM. MANAG. REGISTERS

JNEW MINMEM FOR ECC TESTS

;PLACE BITS 13-17 OF HIGHEST LOCATION TO BE TESTED
;IN BITS 6-10 OF R2, #160000 IN RO AND B{TS 0-12
;OF LOCATION HIGHADD IN R1

. GET THE ADDRESS OF MAX. MEM., UNDER TEST

; PREPARE TO SET UP LOCATION MAXMEM

; GET THE MAXIMUM ADDRESS OF AVAILABLE MEMORY
;AND STORE INTO "MAXMEM''

.GO TEST A 20K SLICE ABOVE 28k.

SEQ 0047
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MACY11 30A(1052) 17-MaR-80 10:48 PAGE 41
RELOCATE?

Egé?g$EESSUBROUTINE TO GET CURRENT 20K SLICE OF MEMORY ADDRESSES ABOVE 28K.
:RO= ON ENTRY= #160000 AND ON EXIT=HIGHEST VIRTUAL ADDR. UNDER TEST

:R1= LOW ORDER 12 BJTS OF VIRTUAL TEST ADDRESS

;R2= PAR BLOCK NO. CURRENTLY UNDER TEST.

MAXADR: MOV RO, -(SP) ;PUT MAXIMUM AVAILABLE ADDRESS ON STACK
MOV #172356.R0 :RO=PAR7 UNIBUS ADDRESS
:**BEGIN LOOP TO FIND PAR ADDRESS UNDER TEST
5% SUB #20000, (SP) :DECREMENT VIRTUAL ADDRESS BY 4K
BIS RT, (SP) SSET BITS 11:0 TO MAXIMUM VIRTUAL TEST ADDRESS

(MP R2.-(RO) :DOES CURRENT PAR= TEST BLOCK NO.?

SEQ 0048
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cZMmLC.P1N 17-MAR-80 10:47 RELOCATE? SEQ 0049
2149 012364 001411 BEQ 3s JBRANCH [F YES
2150 012366 020027 172340 CMP RO, 4172340 JARE WE AT PAR(?
2151 012372 101370 BHI 23 :NO KEEP TRYING
2152 ;**END LOOP TO FIND PAR ADDRESS UNDER TEST
2153 012374 062700 000004 ADD #4 RO ;SET TO CURRENT PAR
2154 012400 021002 CMP (Ré).RZ ;1S THE PAR BLOCK UNDER TEST GTR THAN ALLOWED?
2155 012402 003006 BGT 4 JBRANCH IF YES (FALL INTO ENDPAS)
2156 012404 012716 157776 MOV #157776,(SP) JEXIT WITH MAXADR= 28K SEGMENT TEST SIZE
2157 012410 012600 3%: MOV (SP)*.Ré ;SET RO TO MAXIMUM VIRTUAL TEST ADDRESS
2158 012412 062700 000002 ADD #2,R0 JMAKE MAXIMUM MEMORY+?2
g}gg 012416 000207 RTS PC JAND EXIT MAXADR ROUTINE
2161 012420 022626 4. cMP (SP)+,(SP)+ FIXUP STACK
2162 JAND FALL THRU TO ENDPAS.
2163 012622 016737 170274 000320 ENDMAX: MOV SAVMIN ,a#MINMEM BECAUSE WE WON'T SIZE AGAIN
g}gg s TYPE ROUTINE FOR ERROR STACK
2166 i
2167 ™ THIS ROUTINE IS USED TO DETERMINE IF TYPE OUT OF THE ERROR STACK
g:gg ;W FOR ONLY THE FAILING BITS IS REQUIRED OR NOT
%
2172 012430 026727 170274 172134 ENDPAS: (MP CSRADR,#172134 .SECOND CSR ?
2173 012436 001004 BNE 23 ;8R IF NOT
2174 012440 012767 172136 170262 1%: MOV #172136,CSRADR ;RESTORE INIT ADDRESS
2175 012446 000424 BR 43
2176 012450 012767 172134 170252 2%: MOV #172134 ,CSRADR ;GET READY TO LOOK FOR SECOND CSR
2177 012456 012737 012512 000004 MOV #38 aNs ;SET UP FOR TRAP
2178 012464 012777 020020 170236 MOV #20020,3CSRADR JMAKE SURE IT BELONGS TO A MS11K
2179 012472 032777 020020 170230 BIT #20020,8CSRADR ;THESE BITS ARE UNIQUE TO MS11K CSR
2180 012500 001757 BEQ 1% ;BR IF NOT MS11K CSR
2181 012502 005077 170222 CLR a8CSRADR :CLEAR THE BITS JUST IN CASE
2182 012506 000167 000222 JMP ACT1 ;GUESS IT DOES...GO TEST IT
2183 012512 062706 000004 3% ADD #6,SP JRESTORE SP
2184 012516 000750 BR 1% ;
2185 012520 032777 020000 170204 4%: BIT #20000,3SWR cARE WE GOING TO TYPE THE ERROR STACK AT END OF PASS?
2186 012526 001051 BNE $EOP ;1F NOT THEN GO TO SEOP
2187 012530 012746 177777 $TPSTK: MOV #-1,-(SP) ;THE PROGRAM HAS REACHED THE END AND ERROR
2188 ;STACK AND END OF PASS WILL BE TYPED OUT
2189 012534 012701 016154 MOV #ENDPROG ,R1 JPLACE THE STARTING ADDRESS OF THE ERROR STACK
2190 JFOR O TO 4K MEMORY IN R1
2191 012540 012703 000376 TYPSTK: MOV #376 ,R3
2192 012544 005216 INC (SP) ;IF WE HAVE GONE THRU THE ENTIRE
2193 012546 020137 000304 cMP R1,a#ENDSTK JHAS THE END OF THE ERROR STACK BEEN REACHED ?
2194 012552 103037 BHIS $EOP ;THEN GO TO TYPE END OF PASS
2195 012554 112702 000022 MOVB #18. ,R2
2190 012560 105302 RETSTK: DECB R2 JIF ALL 16 BITS OF THIS BANK HAVE BEEN CHECKED.
2197 012562 002766 BLT TYPSTK ;BEEN CHECKED FOR ERROR THEN SEE IF THERE
2198 ;IS ANY MORE 4K MEMORY BANK
2199 012564 105721 T1STR (R1)+ JOTHERWISE CHECK THE BYTE STORED AT (R1)
2200 012566 001774 8EQ RETSTK JIF IT IS O WE WILL NOT TYPE IT
2201 012570 020227 000020 CMP R2.416. ;1S THE POINTER POINTING TO ERROR STACK BYTE
2202 JMEANT FOR COLLECTING ADDRESS FA[LURES FOR
2203 sTHE SPECIFIC MEMORY BANK
2204 012574 103403 BLO pg JIF NOT THEN GO TO TYPE BIT NUMBER
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2260

012576
012602
012604

012610
012614
012620
012624
012626

012630
012632
012634
012640

012644
012650

012652
012654

012714

012722
012730
012734
012740
012742
012746

. 2750
012754

012760
012764
012770
012772

17-MAR-80 10:47

004767
000404
010237

004767
011637
004767
005043
114113

105021

012703
000743

005002
105737
001050
005237
005067
032777
001015
004767
047105
051523
012722
013737
004767
013700
001405
004767
000005

000137
000137

004767
013704
014445
020437

001522
000306
001670

000306
001664

000310
002004

000376

000311
000406
170032
000040
001556
020104
021440
00040¢
001554
000042
000012

000156
000250

002324
000342

000304

L &
MACY11 30A(1052) 17-MAR-80 10:48 PAGE 43
TYPE ROUTINE FOR ERROR STA(CK

170032

040520
(00

000306

JSR
BR
2%: MOV

JSR
FAILNM: MOV
JSR
CLR
MOv8

CLRB
CLR
INCB
JSR

MOV
BR

»

LI I N

$EOP: (LR
1ST8
BNE
INC
CLR
BIT
BNE

TYPEOP: JUSR
.ASCIZ

.EVEN
MOV
JSR
ACT11: MOV
BEQ
JSR
RESET

fﬁilﬁ:DER ;OTHERWISE TYPE ''ADDRESS ERROR''

R2,3NDECWRD ;?sfgégg M;o TYPE THE NUMBER OF THE FAILING BIT
. L

PC,TYPDEC ;GO TO TYPE THE 8IT NUMBER IN DECIMAL

(SP) ,a#DECWRD  ;PREPARE TO TYPE THE PAGE NUMBER

PE§§}PDEC ;IN DECIMAL

-(R1),(R3) ;PREPARE TO PRINTOUT THE NUMBER OF TIMES THIS
+FAILURE OCCURED

(ﬁgé; ;CLEAR THE ERROR STACK

STYPCNT JENABLE THE TYPE OUT OF 1 WORDS

PC,RPTOCT : TYPE THE 4K BANK AND THE NUMBER OF TIMES
;THIS FAILURE WAS SEEN

zgggiﬁs JRESET SCRATCH STACK FOR EACH BIT PRINTED.

:* END OF PASS

TYPE "END PASS'' AND DISABLF PARITY,
ALSO SERVICE ACT11,
AND EVERY CONSECUTIVE PASSES UNLESS BIT 4 OF $SWREG IS HIGH

R2 ;SET R2= PARITY MODULE DISABLE CODE
a#SAVKBB ;CONTROL-C TYPED?

CTLC ;BRANCH IF YES~RESTORE LOADERS AND HALT-
a#SPASS s INCREMENT PASS COUNT

ERRFLG sRESET ERROR HEADER FOR NEXT PASS
#40,3SWR ;"END PASS #XX'' PRINTOUT WANTED?

ACTI sBRANCH IF NO

PC,TPCRLF ; TYPE CR, LF, AND 'END PASS #''

/END PASS #/

NSPASS ,a#DE CWRD ;GET PASS COUNT
PC,$TPDEC JTYPE IT

42, RO ;GET THE MONITOR ADDRESS
$DOAGN s IF NONE

PC.RLODER ;RESTORE XXDP MONITOR

;RETURN TO ACT11 MONITOR.

;* SERVICE XXDP/ACT11

JMP
$DOAGN: JMP

RLODER: JSR
MOV
4%: MOV
0y o

S¥SENDAD ;JUMP TO ACT SERVICE

SRESTRT JREPEAT TEST IF NOT UNDER ACT11/xXDP

PC,CLRMM ;STOP MEMORY MANAGEMENT SO CAN RESTORE LOADERS
a#SAVR4 R4 JRESTORE R4 WITH SAVR4

=(R&) ,-(RS) sRESTORE LOADERS

R4, a#ENDSTK

SEQ 0050
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CZMMLC.P1 17-MAR-80 10:47 END OF PASS SEQ 0051
2261 012776 101374 BH] 43
%%g% 013000 000207 RTS PC ;RETURN FROM RLODER CALL
Sggg ;CONTROL C HANDLER
2266 013002 004767 177752 CTLC:  JSR PC ,RLODER ;RESTORE ABS LOADER
Sggg 013006 000167 001300 JMP APTHLT JIF NOT APT HALT AT FATHLT
2269
2270 '-'-tttt*tttttttttttttt*tttttttkttttttttt*tttttttttttt*ttﬁttttttttt
2271
2272 JCHECK BIT GENERATOR ROUTINE
SS;E ;CALL: JSR PC,CHKGEN
2275 ; SOURCE = ADDRESS OF DATA
%s;g ; CHECK = WORD CONTAINING GENERATED CHECKBITS
2278 013012 000000 SOURCE: .WORD 0
2279 013014 000000 CHECK: .WORD O
2280 013016 125252 CHKTAB: .WORD 125252 ;C1 BIT TABLE
2281 013020 125252 WORD 125252 :
2282 013022 146314 WORD 146314 ;C2 BIT TABLE
2283 013024 146314 JWORD 146314 ;
2284 013026 170360 .WORD 170360 ;C4 BIT TABLE
2285 013030 170360 WORD 170360 ;
2286 013032 177777 .WORD 177777 :C8 BIT TABLE
2287 013034 177400 LMWORD 177400 ;
2288 013036 000377 .WORD 377 ;C16 BIT TABLE
2289 013040 177777 .WORD 177777 :
2290 013042 177400 WORD 177400 :C32 BIT TABLE
2291 013044 177777 WORD 177777 :
2292 013046 064551 . WORD 64551 ;CT BIT TABLE
gggz 013050 113151 .WORD 113151 ;
Sggg 013052 000 UPPFLG: .BYTE 0
2297 013053 000 CHKCNT: .BYTE 0 :C1 PARITY COUNTER
2298 013054 000 BYTE 0 ;C2 PARITY COUNTER
2299 013055 000 .BYTE O :C4 PARITY COUNTER
2300 013056 000 .BYTE 0 :C8 PARITY COUNTER
2301 013057 000 .BYTE O :C16 PARITY COUNTER
2302 013060 000 BYTE 0 :C32 PARITY COUNTER
2303 013061 000 BYTE 0 :CT PARITY COUNTER
2304 013062 077 PARBYT: .BYIE 77 :0ODD/EVEN PARITY FLAGS
2305 :0=EVEN
2306 :1=0DD
2307 ;€T €32 C16 CB C4 €2 1
2308 013064 .EVEN
2309 013064 004467 000236 CHKGEN: JSR R4, SAVOTS :SAVE RO TO R4
2310 013070 005000 CLR RO ;CLEARING OUT PARITY COUNTERS
2311 013072 012701 013053 MOV #CHKCNT ,R1 ;START 7 COUNTERS
2312 013076 066701 167616 ADD BASE ,R1 :
2313 013102 022700 000007 108 : CMP #7.R0 :F INISHED?
2314 013106 001403 BEQ 208 :BRANCH IF YES
2315 013110 105021 CLRB (R1)+ ;NO, DO THE NEXT BYTE
2316 013112 005200 INC RO :BUMP THE COUNT
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2360 013306
2361 013310
2362 013312
2363 013314
2364 013320
2365 013324

2369 013326
2370 013330
2371 013332
2372 013334
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000772
012701

103332

012700
012701
066701
130067
001401
105211
132711
001401

006004
010467
004767
000207

010346
010246
010146
010046

000001
013016
167566
013053
167556
000006
177700
177634
167536

000002
000002
177642

177634

000001
013053
167446
177604

000001

000200

177474
000014

MACY11 30A(1052)

N 4
1G:48 PAGE 45

.LOOP
;SET THE TEST BIT
;START OF CHECK BIT TABLE

*START ADDRESS OF PARITY COUNTERS

*FOR SEVEN PARITY COUNTERS
- INDICATE LOWER WORD
*SET ADDRESS OF DATA IN RO

sCHECK LOWER 16 BITS FOR TEST BIT
;BRANCH IF NOT SET

;LOOK FOR TEST BIT IN CHECK BIT TABLE
sBRANCH IF NOT FOUND

JFOUND A MATCH, COUNT IT

;RO NOW = SOURCE +2

sPOINT TO SECOND WORD IN TABLE

s CHECK FOR UPPER/LOWER

;BRANCH [F UPPER

;CHANGE FLAG TO UPPER

sCHECK SECOND 16 BITS

cLOOK FOR LAST PARITY COUNTER
;BRANCH IF DONE

;ADVANCE PARITY COUNTER POINTER
;ADVANCE CHECK BIT FLAG COUNTER
;GO CHECK NEXT CHECK BIT IN TABLE
sSHIFT THE BIT OVER

sADJUST THE PARITY AND ASSEMBLE
;CHECK BIT WORD

JSET FIRST BIT IN R1

;ADDRESS OF C1 PARITY COUNTER

; CHECKING FOR ODD OR EVEN PARITY
;BRANCH IF EVEN PARITY

;ODD, INC THE PARITY COUNTER
;TEST PARITY COUNTER FOR SET BIT

-SET THE CHECK BIT IN CHEZK
NEXT CNOUNTER

;SHIFT TEST BIT TO NEXT BIT
;CT YET?

JBRANCH IF NO

;POSITION CHECK BITS IN BITS 11-5
JRESTORE RO TO R4

JSR R4, SAVOT4

17-MAR-80
END OF PASS
B8R 10%
20%: MOV # LR
30%: MOV #CHKTAB,R?2
ADD BASE ,R?
MOV #CHKCNT ,R3
ADD BASE ,R3
MOV #6,R4
40%: CLRB UPPFLG
MOV SOURCE ,RO
ADD BASE , R0
42%: BIT R1, (RO)
BEQ 50%
BIT R1,(R2)
BEQ 50%
INCB (R3)
50%: ADD #2.R0
ADD #2,R2
TSTB UPPFLG
BNE 60%
INCB UPPFLG
B8R 42%
60%: TST R4
BEQ 70%
INC R3
DEC R4
BR 40%
70%: ASL R1
BCC 308
MOV #1,R0
MOV #CHKCNT R
ADD BASE ,R1
80%: BlTB RO ,PARBYT
BEQ 90%
INCB (R1)
90%: BITB #1,(R1)
BEQ 100%
BIS RO.R4
100%: INC R1
ASL RO
BIT #200,R0
BEQ 80%
SWAB R4
ROR R4
ROR Ré&
ROR R4
MOV R4, CHECK
JSR PC,RSTOT4
RTS PC
s CALL
SAVOT4: MOV R3,-(SP)
MOV R2.=-(SP)
MOV R1.,=(SP)
MOV RC,=-(SP)

;SAVE R3Y
;SAVE R2
;SAVE R1
;SAVE RO

SEQ 0052
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2373
2374
2375
2376
2377
2378
2379
2380
2381
2382
2383
2384
2385
2386
2387
2388
2389
2390
239N
2392
2393
2394
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2400
2601
2402
2403
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2405
2406
2407
2408
2409
2410
2611
2612
2613
2414
2415
2616
2617
2418
2419
2420
2421
2422
2423
2424
2425
2426
2427
2428

P
013336

013354
013356
013360
013364
013370
013372

013436
013442
013446
013452
013456
013464
013472
013476
013502
013506
013512
013514
013516
013520

013522
013524
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010407

012604
012600
012601
012602
012603
000204

012567
012567
010046
010146
010246
066767
066767
017700
017701
004767
010277
062767
062767
017700
017701
004767
010277
012602
012601
012600
000205

000000
000000

MACY1T 30A(1052)

000072
000066

000036
000032

B 5
10:48 PAGE 46

.R&4 IS ALREADY SAVED

JRETURN ADDRESS
JRESTORE RO

;R

;R2

:R3

JRESTORE R4 AND RETURN

;SAVE RO
JPICK UP ARGUMENT

sSHIFT HIGH 16 BITS

JSHIFT LOW 16 BITS

:BR IF LOW WORD BIT 15 = 0
;1T WAS =1 INC H] WORD
JRESTORE RO

;FIRST ARG IS ADDR OF MASK
;SECOND IS ADDR OFDATA

*SAVE THESE REGS

4

:GET MASK

;GET DATA

:D0 THE XOR

JPUT RESULT BACK AS DATA
INEXT WORD

;DITTO

‘DO THE SAME FOR SECOND WORD
*PUT RESULT BACK TOO

*RESTORE THE REGS RO,R2

17-MAR-80
END OF PASS
MOV R4 ,PC
;CALL  JSR PC,RSTOT4
RSTOT4: MOV (SP) + ,Ré
MOV (SP)+.RO
MOV (SP)+.R1
MOV (SP) +.R2
MOV (SP)+.R3
RTS R4
DASHL: MOV RO,=(SP)
MOV (R5)+ RO
ADD BASE ,RO
ASL 2(R0)
ASL (RO)
BCC 10$
INC 2(RO)
108: MOV (SP)+,R0
RTS RS
BITCOM: MOV (RS) + ,MSKADR
MOV (RS)+,DATADR
MOV RO, -(SP)
MOV R1,-(SP)
MOV R2,-(SP)
ADD BASE ,MSKADR
ADD BASE . DATADR
MOV aMSKADR , RO
MOV aDATADR.R1
JSR PC.XOR
MOV R2.aDATADR
ADD #2 .MSKADR
ADD #2 DATADR
MOV aMSKADR . RO
MOV aDATADR .R1
JSR PC.,XOR
MOV R2.aDATADR
MOV (SP) +,R2
MOV (SP)+ R1
MOV (SP)+.R0
RTS RS
MSKADR: .WORD 0
DATADR: .WORD O
:XOR ROUTINE
:x RO = A OPER
‘x R1 = B OPER

;* R2

RESULT

SEQ 0053
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CZMMLC.P11T 17-MAR-B0 10:47 END OF PASS SEQ 0054
2629
2630 013526 010102 XOR: MOV R1.R2 ; SAVE B OPERAND
2631 013530 040002 BIC RO,RZ ;A NOT B
2632 013532 040100 BIC R1.R0 ;8 NOT A
2433 013534 050002 BIS RO,RZ ;A XOR B
Szgg 013536 000207 RTS PC ;EXIT AND RETURN

24636 R R e ey Y Y Y R R 22222
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cZMmLC

2437
2438
2439
2440
2441
2442
2443
2444
2445
2446
2447
2448
2649
2450
2451
2452
2453
2454
2455
2456
2457
2458
2459
2460
2461
2462
2463
2464
2465
2466
2467
2468
2469
2470
2671
2472
2473
2474
2475
2476

PN

013540
013546
013552
013554
013562
013564
013570
013576
013604
013612
013620
013626
013634
013642
013650
013656
013664

013670
013674
013676

013700
013702
013706
013712

013716
013720
013724
013730
013732
013736
013742
013744
013746
013750
013754
013756
013762
013764
013770
013774
013776
014002

017637
005767
001050
032777
001044

010103
004767
013703
110337

000000
167152

020000

167030

001422
000306
000403

000376
000302

000402
000006

000004
000004

000746
002134

000022

MACY1!

000402

167150

020122
047507
020040
020040
050040
020040
020043
051501
020040
020040

D 5
30A(1052) 17-MAR-B0 10:48 PAGE 48
ERROR HANDL ING ROUT INE

;% ERROR HANDL ING ROUTINE

*» % ¥ ®

ERROR: MOV
TST
BNE
BIT

JSR
LASCII

.ASCIZ
.EVEN
INC
1%: MOV
MOV

JSETUP BANK NO.

MOV
JSR
MOV
MOov8

MOV
MOV
MOV
2%: CLR
MOVB
MOV
MOV
MOV
CLR
MOV
BIC
BIC
BIS
MOV
MOV
ADD
6% - ADD
DEC

PROGRAM COMES HERE EACH TIME AN ERROR IS ENCOUNTERED THIS
ROUTINE TYPES OUT THE ERROR MESSAGE IN THE FORMAT GIVEN EARLIER

d(SP) ,a#SFATAL ;LOAD THE LOCATION SFATAL WITH THE ERROR NUMBER

ERRFLG JFIRST ERROR ?

1% ;BR [F NOT FIRST ERROR

#20000,aSwR JERROR PRINTOUTS DESIRED ?

1% ;BR IN NO

PC,TPCRLF . TYPE ERROR HEADER FTR FIRST ERROR

/ ADDR GOOD BAD PC ERR # PASFLG XOR /
<15><12>

ERRFLG ;INDICATE NOT FIRST ERROR

R3,-(SP) :SAVE R3

RO,=-(SP) ;AND RO ON THE STACK

IN FATAL FOR APT

R1,R3 ;GET VIRTUAL ADDRESS UNDER TEST FOR GETBNK
PC.GE TBNK ;GET BANK NO. UNDER TEST INTO PEANK

a#PBNK ,R3 ;GET BANK UNDER TEST

R3,a#SFATAL+1 :STORE FAILING BANK NO. FOR APT

R3,-(SP) ;TEMPORARILY STORE R3

#376,R3 ;MAKE R3 AS THE STACK POINTER
afs§§FL6,-(R3) :OUTPUT THE WORD STORED AT
S¥SFATAL,(R3)  :PUT ERROR NO. ON ERROR STACK

6(SP) ,-(R3) *PLACE THE RETURN PC AT (R3)
(R1),<(R3) *PLACE BAD DATA,

R?éESRS) SAND GOOD DATA ON THE STACK

4(R3), (R3) :TAKE THE

RO, (R%) *EXCLUSIVE OR OF GOOD AND BAD DATA
4(R3) RO :TO FIND THE BITS THAT FAILED

RO, (R%) SAND PLACE IT ON THE STACK

(R$) ,BDCHIP TO PRINT OUT XOR OF GOOD VS BAD
#ENDFPROG-.-24. ,R0; THIS CODE BRINGS THE RELATIVE ADDRESS
PC,RO :OF THE STARTING OF THE ERROR STACK
fggi,no SFOR THE SPECIFIC 4K BANK

SEQ 0055




CZMMLCO MF11S-K_MEM D]AG
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czmL(

2493
2494
2495
2496
2497
2498
2499
2500
2501
2502
2503

P11

014004
014006

014010
014010
014014
014020
014022
014024
014030
014032
014034
014036
014040
014044
014046
014050
014054
014056
014064
014066
014072
014076
014100
014104
014106
014110
014112
014114

014122
014126

014132
014140
014142
014150
014152
014156
014160

014164
014170
014172
014174
014200
014202
014210

014212
014214

014220

002376
005726

112737
004767
004767

032777
001011
032777
001405
016743
005743
004767

005037
012600
012603
105737
001404
012737
000443

010246
005777

100405

000273
000274

000275

000377

000001
000400

000273
000275

000220

000006
000776
000440
020000
000200
000560
000464
000274

000420
000001

166512

MACY11 30A(1052)

166646

000310

166572
166562

000400

CHGC1:
ERRTYP:
1%:

2%:
3%:

5%:

7%:
4%

6%:

;tttttﬁt*tﬁ

10%:

FNDERR:

2%:

17-MAR-80

ERROR HANDL ING ROUTINE
B8GE 6H$
TST (SP)+
CLRB a#TYPENB
TSTB a#SPRERR
BNE 33
TSTB (RQ) +
TST8 a#SADERR
BNE 33
TSTB (RO) +
TST (R3)
BPL 49
CMPH #377,(RO)
BEQ 5%
INCB (RO)
(M8 #1,(RO)
BEQ 7%
BIT #400,aSWR
BNE 43
INCB a4 TYPENB
TSTB a#SADERR
BEQ 6$
JSR PC, TPADERR
BR 8%
TSTB (RO) «
ASL (R3)
BNE bt 3
MOvVB N6, AN TYPCNT
JSR PC,PUTADR
JSR PC.TYPERR

CHGC1 *rwtxennnn

81T #20000,3SWR
BNE 108
BIT #200,3SWR
BEQ 108
MOV BDCHIP,-(R3)
TST -(R3)
JSR PC,RPTOCT

JREA AR AN NN R RAN AN R R RNRANRR
CLR a#SPRERR
MOV (SP)+,R0O
MOV (SP)+,R3
TST8 aANSENV
BEQ ’$
MOV ¥, aNMSGTY
B8R FATHLT
MOV R2,-(SP)
TST aSWR

43

B8M]
;CHECK FOR CONTROL-C KEY

E S
10:48 PAGE 49

RESTORE THE STACK POINTER

;DISABLE ANY TYPE OUT

;IF THIS IS PARITY PROBLEM

JTHEN GO TO 3%

;OTHERWISE INCREMENT THE ERROR STACK POINTER BY 1
;IF THIS IS ADDRESSING PROBLEM

:THEN GO TO 3%

; INCREMENT THE POINTER RO BY 1

;1S BIT 15 OF (R3) SET?

;IF NOT THEN GO TO 4%

JOTHERWISE SEE IF THIS ERROR HAS OCCURED 377 TIMES
cIF SO DON'T BUMP ERROR COUNT

; INCREMENT THE ERROR COUNTER BY 1

JMORE THAN 1 ERROR QCCURRED ON THIS BIT?

JBRANCH IF NO

;STOP ERROR PRINTOUT AFTER 1 WANTED?

JBRANCH IF YES (DON'T TYPE ERROR)

JENABLE THE TYPE QUT ROUTINE

;ADDRESS ERROR?

JBRANCH [F NO

JPRINT "ADR ERR''

cPOINT TO NEXT ENTRY IN ERROR STA(CK

;1S THERE STILL AN ERROR BIT SET [N ERROR.

;BR IF YES - KEEP FILLING ERROR STACK

sTELL TYPOCT TO TYPE 6 WORDS OF ERROR STA(CK.

. THE STACK POINTED BY R3

;GO TO THE SUBROUTINE TO PLACE THE ADDRESS IN R1
;AT LOCATIONS (R3) AND (R3-2)

;TYPE ERROR STACK (7 WORDS)

s INH ERROR PRINTOUTS?

sBRANCH FOR NO PRINTOUT

;ENABLE XOR PRINTING?

;BRANCH IF NOT WANTED

;PUT IN LAST USED STACK LOC TC BE PRINTED
sADJUST POINTER

;PRINT LAST 6 OCTAL DIGITS

;CLEAR ADDRESS ERROR FLAG
JRESTORE RO

;AND R3

JARE WE RUNNING UNDER APT?

;IF NOT THEN TEST FOR HALT
;OTHERWISE INFORM THE APT
;GOTO FATHLT AND WAIT FOR APT.

;SAVE R2 TEMP

;DOES THE OPERATOR REQUIRE THE FROGRAM TQ HALT
;ON ERROR

;IF SO THEN HALT ON ERROR

SEQ 0056
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cZMMLCc.P1 17-MAR-80 10:47 ERROR HANDL ING ROUTINE SEQ 0057
2549 014222 004767 001650 JSR PC, CHECKC sIF CONTROL-C TYPED THEN PRINT EKROR HISTORY
2550 JAND HALT AT FATHLT.

2551 014226 105737 000042 ’%: TSTB a6l ;ARE WE RUNNING UNDER A(CT?

Sgg% 014232 001407 BEQ 6% ;BRANCH IF NO

2554 014234 000777 0% BR 43 ;PRNGRAM HAS HALTED ON ERROR, R1 IS POINTING
2555 ;TO A LOCATION WHICH SHOULD HAVE CONTAINED
2556 ;THE WORD STORED IN RO

2557 014236 012602 6%: MOV (SP)+,R2 ;RESTORE R2

2558 014240 062716 000002 ADD #2,(SP) JRESTORE THE RETURN ADDRESS

Sggg 014244 000207 RTS PC JRETURN FROM THE SUBROUTINE

2561

2562

2563 014246 FATERR:

2564 014246 004767 000212 SEQERR: JUSR PC,TPCRLF ;TYPE "ERROR #°'

2565 014252 051105 0647522 020122 .ASCIZ /ERROR #/

2566 014260 000043

%ggg .EVEN

2569 014262 017637 000000 000402 MOV d(SP) ,a#SFATAL ;LOAD THE LOCATION SFATAL WITH THE ERROR NUMBER
2570 014270 105237 000310 INCB a4 TYPCNT STELL STPNUM TO TYPE 1 WORD

2571 014274 012703 000376 MOV #376,R3 ;STPNUM USES R3 AS STA(CK

2572 014300 013743 000402 MOV IMSFATAL,-(R3) ;PUT ERROR NO. ON STA(CK

2573 014304 005743 TST -(R3) ;$TPNUM REQUIRES THIS

2576 016306 004767 000346 JSR PC_FATYP ;TYPE ERROR NO.

2575 014312 105737 000420 APTHLT: TSTB SFSENV JRUNNING UNDER APT?

2576 014316 001326 BNE FNDERR ;BRANCH IF YES

2577 014320 000240 FATHLT: NOP ;FATAL ERROR OR “( HALT.

Sg;g 014322 000776 BR FATHLT ;RESTART AT 250 IF DESIRED

2580 014324 105737 000273 TPADER: TSTR a4 TYPENB

2581 014330 001406 BEQ 1$ ;BR IF NO TYPE ENABLED

2582 014332 004767 000134 JSR PC,PNTMES ;PRINT MESSAGE ROUTINt

2583 014336 042101 020122 051105 .ASCIZ /ADR ERR/

2384 014344 000122

2585 .EVEN

2586 014346 000207 1$: RTS PC

2587

2588

2589

2590 ;* TYPE OUT ROUTINE

2591 Jh ——— -

2592 *

%ggz " THIS ROUTINE IS USED BY THE PROGRAM TO TYPE OUT ANY CHARACTER
2595

2596 014350 010146 NOTYP: MOV R1,~(SP)

2597 014352 016601 000002 MOV 2(SP) ,R1

2598 014356 105721 4%: TSTR (R1)+ ;1F THIS TYPE OQUT HAS BEEN SUPRESSED THEN
2599 014360 001376 BNE 43 JPREPARE TO RETURN

2600 014362 000412 BR RETTYP

2601 014364 010146 $TYPE: MOV R1,-(SP) ;SAVE R1

2602 014366 010046 MOV RO,=-(SP) ;AND RO ON THE STACK

2603 014370 016601 000004 MOV 4(SP) ,R1 ;PLACE THE ADDRESS OF MESSAGE TO Bf TYPED IN R1
2604 014374 112100 2%: MOvVB (R1)+,RO JPLACE THE BYTE TO BE TYPED IN RO




CZMMLCO MF11S-K MEM D]AG

cZmLC

2605
2606
2607
2608
2609
2610
2611
2612
2613
2614

P

014376
014400
014404
014406
014410
014412
014416
014422
014424

014426
014434
014436
014442
014444
014450

014452
014456

014462

014464
014470

014472
014472
014500
014502

17-MAR-80 10:47

001403
004767
000773
012600
005201
042701
010166
012601
000416

132737
001005
105737
100375
110037
000404

004767
005015
014462
000207

004767
000735

123737
001723
000770

000022

000001
000002

000040
177564
177566

177706
000

177762

CHGC?Z:
000042 000046 PNTMES:

MACY11 30A(1052)

000421

17-MAR-80

ERROR HANDL ING ROUTINE

4%:

RETTYP:

$TPCHR:

2%:

4%:
PCRLF :

EXTYP:

TPCRLF :

BEQ
JSR
BR

BEQ

43
PC,$TPCHR
2%

(5P)+,R0
R1

#1,R1
R1,2(SP)
(SP)+ ,R1
EXTYP

#40, INSENVM
43

AHSTPS

2%
RO,a#$TPB
EXTYP

PC,STYPE
<18><12>

PC

PC,PCRLF
$TYPE

LT L L)
NOTYP
TPCRLF

G S
10:48 PAGE 51

cIF IT IS END OF MESSAGE THEN GO TO 4%
;OTHERWISE GO TO TYPE THE CONTENTS OF RO

JRESTORE RO

;CAUSE R1 TO

sPOINT TO EVEN ADDRESS
;MODIFY THE RETURN ADDRESS
JRESTORE R1

;AND RETURN VIA RTS PC

JHAVE TYPE QUTS BEEN DISABLED?

;IF SO THEN RETURN FROM THE SUBROUTINE
;WAIT HERE

JUNTIL THE PRINTER IS READY

;LOAD DATA TO BF TYPED INTQ DATA REG.
JRETURN

. CR/LF

RETURN

;TYPE CR/LF
NOW GO TO TYPE THE REST OF THE MESSAGE

JRUNNING UNDER ACT 11?
sBRANCH IF YES =NOT PRINTOUT-
;SEND CR/LF AND TYPE MESSAGE.

SEQ 0058
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CZMMLC.P11 17-MAR-80 10:47 ROUTINE TO TYPE OUT A DECIMAL NUMBER SEQ 0059
2635
sggg ;*» ROUTINE TO TYPE OUT A DECIMAL NUMBER
R - - - - - - - - - - - e e - .-
2638 o
2639 o THIS ROUTINE IS USED TO CONVERT THE CONTENTS OF LOCATION
gz? o DECWRD TO DECIMAL NUMBERS AND TYPE THEN FOLLOWING 3 SPACES
* %
2642
5222 014504 004767 177742 TYPDE: JSR PC.PCRLF :TYPE CR/LF
2645 014510 005046 $TPDEC: CLR ~(SP)
2646 014512 013746 000306 MOV QIDECWRD,~(SP)  :GET THE WORD THAT HAS TO BE CONVERTED TO A
2647 :DECIMAL NUMBER
2648 014516 162716 000012 28 : SUR #10..(SP)
%2%8 014522 002403 BLT 43 ;ég ;gsé;&m&n IN (SP) WAS LESS THAN 10. THEN
2651 014526 005266 000002 INC 2(SP) :OTHERWISE ADD 1 TO THE LOCATION STORING 10°'S DIGIT
2652 014530 000772 BR 2s SAND RETURN TO 2%
2653 014532 062716 000012 4$: ADD #10. , (SP)
2654 014536 052716 006060 BIS #60, (SP) ;MAKE THE CONTENTS OF (SP) A DECIMAL NUMBER
2655 014542 112667 000020 MOVB (SP)+,68=2 ;PLACE THE 1°'S DIGIT TO BE TYPED
2656 014546 052716 000060 BIS #60, (SP) IMAXE THE CONTENTS OF (SP) A DECIMAL NUMBER
2657 014552 112667 000007 MOVB (SP)+,6%~3 ;PLACE THE 10°'S DIGIT TO BE TYPED
Sggg 014556 004767 177602 JSR PC.$TYPE ;c};osggchsrps THE NUMBER [N DECIMAL FOLLOWED BY
S%) 014562 020040 030040 000060 eeg'{lz / 00/
322% 014570 000207 6% : RTS PC :RETURN FROM THE SUBROUTINE
2664
2665 ;* OCTAL TYPE OUT ROUTINE
2666 I mmmemecemcccc—ccce—ea
2667 I%
2668 o THIS ROUTINE IS USED TO TYPE OUT THE OCTAL VALUES
2669 . CONTROL SHOULD COME TO THIS ROUTINE WITH R3 POINTING TO
2670 i THE LOW ORDER BITS (I1.E. BITS 0-15) OF THE ADDRESS TO
2671 o BE TYPED WHERE AS R3-2 SHOULD CONTAIN THE HIGH ORDER BITS
2672 i (1.E. BITS 16 & 17). CONTENTS OF LOCATION R3-1 AND RO ARE
2673 ;w DESTROYED BY THIS SUBROUTINE
2674 o BYTE TYPCNT SHOULD BE SET TO THE NUMBER OF WORDS THAT HAVE
2675 * TO BE TYPED.
278
2678 014572 032777 020000 166132 TYPERR: BIT #20000, 3SWR ;ERROR PRINTOUT WANTED?
2679 014600 001055 BNE OCTXT *BRANCH IF NO
2680 014602 004767 177644 JSR PC.PCRLF STYPE CR/LF
2681 014606 004767 000012 JSR PC.TYPOCT STYPE OCTAL NO.
2682 014612 000450 BR oCTXT :RETURN VIA RTS P(
sggz 014614 012123 OCTTYP: MOV (R1)+, (R3)+ ;gLA% THE HIGH ORDER BITS AT LOCATION POINTED
.BY
2685 014616 012113 MOV (R1)+, (R3) *AND NOW PLACE THE LOW ORDER BITS
2686 0164620 105237 000310 INCB  a#TYPCNT ;ENABLE THE TYPE OUT OF ONE OCTAL WORD
2687 014624 052743 000004 TYPOCT: BIS #4 - (R3)
2688 014630 106113 2s: ROLB (RS)
2689 014632 103376 BCC 2%
2690 014634 005000 CLR RO
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czmmC

2691
2692
2693
2694
2695
2696
2697
2698
2699
2700
2701
2702
2703
2704
2705
2706
2707
2708
2709
2710
2711
2712
2713
2714
2715
2716
2717
2718
2719

P11

014636
014640
014642
014644
014646
014650
014654

014660
014662
014666
014670
014672
014674
014700
014704
014706
014710
014712
014714
014716
014722
014724
014730
014732
014734
014734

014736

17-MAR-80 10:47

177510
000040

000006

000060
177522

177776
000310

MACY11 30A(1052)

17-MAR-80

OCTAL TYPE OUT ROUTINE

RPTOCT:

FATYP:
$TPNUM:
4%:

CHGC3:
OCTXT:

BDCHIP:

ROLB
ROL
ROLB
ROL
BR
JSR
JASCIZ
.EVEN
CLR
MOV
cLc
ROL
ROL
BIS
JSR
CLR
ROL
ROL
ROL
ROL
DECB
BNE
DECB
8M]
BNE

RTS
.WORD

(R3)
RO
(R3)
RO
$TPNUM
PC,STYPE
/

RO
#6,(R3)+

(R3)

RO

#60,R0
PC,$TPCHR
RO

(R3)

RO

(R3)

RO
-2(R3)
43

AN TYPCNT
oCcTXT
RPTOCT

PC
0

I §
10:48 PAGE 53

;GET BITS 17 & 16 INTO RO

; TYPE 3 SPACES

;ENABLE THE TYPE OUT OF 6 OCTAL DIGITS

;PLACE THE CARRY fROM (R3) IN RO
;OR THE CONTENTS OF RO WiTH AN ASCII O
. TYPE THE OCTAL NUMBER STORED IN RO

;PLACE THE CARRY FROM (R3) IN RO

:PLACE THE CARRY FROM (R3) IN RO

*IF WE HAVEN'T TYPED THE 6 OCTAL DIGITS
*THEN REPEAT FROM 4$

: ég ALL THE WORDS REQUIRED MAVE NOT BEEW
*TYPED THEN REPEAT FROM RPTOCT

:XOR Of GOOD VS BAD DATA

SEQ 0060
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cZmmC.P1N

2720
2721
2722
2723
2724
2725
2726
2727
2728
2729
2730

014740
014744

014750
014756
014760
014764
014770
014774
015000

015004
015010
015012
015016
015022
015024
015030
015032
015036
015042
015046
015052
015054
015060
015062
015066

015070
015072
015076
015104

015106
015112

015114

015116
015122

17-MAR-80 10:47

012702
105037

032777
001043
012700
012720
012710
005037
105237

012701
005021
012721
062702
010221
020127
103772
012711
012701
012721
020127
101773
005237
005010
012740
000207

022626
004767
047516

000
015106
004767
000104
000761

013702
000710

001400
000272

010000
000004
015070
000340
177572
000272
172340

000200
000200

172356
007600
172300
077406
172316
177572

000352
177366
046440

177134

172354

J 5
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165754

043516

SUBROUTINE FOR MEMORY MANAGEMENT

MEMMNG :
MMREG:

2%:

4%:

SRETMM:
RETMM:
NOMM:

h e

; * ROUTINE

TO SET UP MEMORY MANAGEMENT REGISTERS

*» % % % =

MOV
CLRB

BIT
BNE
MOV
MOV
MOV
CLR
INCB

MOV
CLR
MOV
ADD
MOV
(mP
BLO
MOV
MOV
MOV
cMp
BLOS
INC
CLR
MOV
RTS

cMP
JSR
LASCIZ

.EVEN

JSR
104

MOV

PROGRAM CONTROL COMES HERE TO DETERMINE IF THE MEMORY MANAGEMENT
IS AVAILABLE OR NOT, AND IF IT IS AVAILABLE THEN WHETHER
THE MEMORY ABOVE 28K IS REQUIRED TO BE TESTED OR NOT.

#1400 ,R2
IFMMAVA

#10000, 3SWR
RE TMM

#4 RO
MNOMM, (RO) +
#340, (RO)
a¥SRO
SAMMAVA

#172340,R1
(R1)+
#200, (R1)+
#200,R2
R2,(R1)+
R1.#172356
23

#7600, (R1)
#172300,R1

#77606, (R1)+

R1.#172316
48

a#SRO

(RO)

#BUSER ,-(R()
PC

(SP)+,(SP)+

PC,TPCRLF
/NO MNG/

PC.FATERR
$RETMM

172354 ,R2
MMREG

;CLEAR THE BYTE THAT IS SUPPOSED TO INDICATE

; THAT MEM. MANAG. IS AVAILABLE FOR TESTING

sHAS THE OPERATOR ASKED TO CHECK MEMORY MANAG. ?
«IF NOT THEN RETURN FROM THE SUBROUTINE

;PREPARE TO SETUP TIME OUT VECTOR

;RETURN ADDRESS TO NOMM

JAND WITH A PSW OF 340

:TRY TO REACH MEM. MANAG. SRO

:é;réT IS AVAILABLE THEN SET MEM. MANAG. AVAILABLE
;R1 IS POINTING TO PARO

;PARO WILL POINT TO BANK 0

:SET UP PAR 1

:SETUP PAR1-PAR6
;ADDRESS OF PAR?7

;PAR7 1S POINTING TO THE 1/0 PAGE
;SETUP PDRO-PDR7

JENABLE MEM. MANAG.
JRESTORE TIME OUT TRAP VECTOR FOR ANY FUTURE TRAP

sRESTORE STACK POINTER
;TYPE "NO MEMORY MANAGEMENT MESSAGE

;*ERROR* REPORT ERROR MESSAGE AND HALT AT FATHLT
;xxxxxxERROR NUMBER 104 %#xanw

. RESTORE TIME QUT TRAP VECTOR
;PREPARE TO UPDATE MEMORY MANAG. REGISTERS

SEQ 0061
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CIMMLC.P11 17-MAR-B0 10:47 18 BIT ADDRESS GENERATOR SEQ 0062
2769
2770 ;% 18 BIT ADDRESS GENERATOR
2771 18 - - -
2772 .
2773 x THIS SUBROUTINE IS USED TO PLACE THE ADDRESS STORED IN R1
2774, i IN THE LOCATION POINTED BY R3. THE ADDRESS IN R1 IS CONVERTED
2775 e TO AN 18 BIT ADDRESS ONLY IF MEM. MANAG. IS AVILABLE IN WHICH
27’76 pl] (ASE THE HIGH ORDER BITS OF THE ADDRESS ARE PLACED IN LOCATION
2777 T POINTED BY R3-2
2778 *
2779
2780 015124 005063 177776 PUTADR: CLR -2(R3)
2781 015130 010113 MOV R1, (R3) sPLACE THE ADDRESS STORED IN R1 IN LOCATION (R3)
2782 015132 105737 000272 TSTB /MMAVA ;1S THE MEM. MANAG. AVAILABLE ?
2783 015136 001425 BEQ 6$ :IF NOT THEN RETURN FROM THE SUBROUTINE
2784 015140 010146 MOV R1,-(SP) *SAVE R1
2785 015142 042701 017777 BIC #2777 .R1 :CLEAR BITS 0-12 OF THE ADDRESS IN R1
2786 015146 040113 BIC R1, (R3) :LEAVE BITS 0-12 OF THE ADDRESS IN (R3)
2787 015150 052701 004000 BIS #4000.R1 *PREPARE TO SHIFT R1 BY 12 PLACES
2788 015154 006001 2% ROR R1
2789 015156 103376 8CC 2s :GET THE NUMBER OF PAR IN R1
2790 015160 062701 172340 ADD #172340,R1 :GET THE ADDRESS OF PAR IN R1
2791 015164 011101 MOV (R1) ,R1 :LOAD R1 WITH THE CONTENTS OF PAR
2792 015166 052701 010000 8IS #10000.R1
2793 015172 006101 48: ROL R1
279 015174 103376 BCC 43 ;PLACE THE ADDRESS BITS 13-17 IN BITS 11-15 OF R1
2795 015176 006301 ASL R1 :SO WE DON'T PICK UP C BIT
2796 015200 006143 ROL -(R3) :PLACE BIT 17 IN LOCATION POINTED BY R3=2
2797 015202 006101 ROL R1
2798 015204 006123 ROL (R3)+ :PLACE BIT 16 OF THE ADDRESS
2799 015206 050113 BIS R1, (R3) JPLACE BITS 13-15 OF THE ADDRESS IN LOCATION (R3)
2800 015210 012601 MOV (SP) +.R1 *RESTORE R1
538} 015212 000207 6%: RTS PC RETURN FROM THE SUBROUTINE
2803 ;v GET ADDRESS FROM THE APT MAILROX
2804 iw
2805 La
2806 ¥ THIS SUBROUTINE IS USED TO GET ADDRESS FROM APT MAILBOX AND
2807 T PLACE IT IN THE LOCATION USED BY THE PROGRAM TQ DEFINE THE
2808 MEMORY BOUNDRIES.
2809 e PROGRAM CONTROL SHOULD COME TO THIS SUBROUTINE WITH R1 POINT-
2810 i ING TO THE MEMORY TYPE IN THE APT MAILBOX AND R3 POINTING TO
2811 i THE LOCATION+2 WHERE THE LOW ORDER BITS OF THE ADDRESS HAVE
2812 o ¥ TO BE PLACED
1 i
2815 015214 016143 000001 GETADR: MOV 1(R1) ,-(R3) JPLACE THE LOW ORDER BITS OF THE ADDRESS
2816 015220 005043 CLR -(R3) JCLEAR THE LOCATION WHERE THE HIGH ORDER BITS
2817 *HAVE TO BE PLACED
2818 015222 116113 177777 MOVB  -1(R1).(R3) *PLACE BITS 16 & 17

2819 015226 000207 2$%: RTS PC JRETURN FROM THE SUBROUTINE
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czmmLc.

2820
2821
2822
2823

P11

015230

015234
015236
015240
015244
015250
015252
015254
015256
015262
015264
015270
015274
015276
015300
015304
015306

015310
015314
015316
015322
015326

015330
015332
015334
015340

105237

012301
011302

105737
001404
005037
105037
000207

010046
010346
042703
052703

000311

017777
000040

000311
000311
000100

160000

000272

177572
000272

017777
010000

L 5
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CONVERT 18 BIT ADDRESS TO THE PAR FORM

$GTSIZ:

GETSIZ:

2S%:
4%

6%:

CLRMM:

1%:

3 p—

;* CONVERT 18 BIT ADDRESS TO THE PAR FORM

Ve ®e v

L N S B N

INCB

MOV
MOV
BIC
BIS
ROR
ROR
BCC
TSTB
BEQ
CLRB
Bi
B8R
MOV
MOV
BIC
RTS

THIS SUBROUTINE IS USED TO CONVERT 18 BIT ADDRESS STORED IN
LOCATIONS POINTED BY R3 AND R3+2 TO THE FORM IT WILL BE STORED
IN A PAR. THE RESULT IS LEFT IN R2. R1 IS LOADED WITH BITS
0-12 OF THE ADDRESS AND RO WITH 160000

SH4SAVKBB ;PREPARE TO PLACE ADDRESS BITS 13-17 IN BITS
:0=4 OF R2

(R3)+ ,R1

(R3) ,R2 ;LOAD R2 WITH THE LOW ORDER BITS OF THE ADDRESS

#7777 .R2 :CLEAR ADDRESS BITS 0-12

;?O.RZ

zg ;ROTATE R1 AND R2 7 TIMES

HSAVKBB

6$

4SAVKBB

z100.R2

(R3)+,R1 ;PLACE THE LOW ORDER ADDRESS BITS IN R1

#160000, RO

RO,R1 ;LEAVE BITS 0-12 OF THE ADDRESS IN R1

PC *RETURN FROM THE SUBRORNE

* SUBROUTINE TO DISABLE MEMORY MANAGEMENT

LR B B

1ST8
BEQ
CLR
CLRB
RTS

Lﬁ%? SUBROUTINE IS CALLED TO DISABLE THE MEMORY MANAGEMENT

asMMAVA ;WAS THE MEMORY MANAGEMENT ENABLED ?
18 ;1F NOT THEN GO TO 1%

a#SRO ;DISABLE THE MEMORY MANAGEMENT

a#MMAVA JAND DO NOT ATTEMPT TO TEST MEM. MANAG.
PC JRETURN FROM THE SUBROUTINE

;* GET BANK NO, UNDER TEST

sCALLED BY ERRTYP TO GET BANK NO. UNDER TEST INTO PBANK.
JREGISTERS
;RO=POINTER TO PAR UNDER TEST
;R3=VIRTUAL ADDRESS ON ENTRY

;RO+R3 ARE RESTORED ON EXIT.

GE TBNK :

MOV
MOV
BIC
BIS

RO, =~ (SP) ; SAVE RO

R3.~(SP) :SAVE R3

17777 ,R3 :SAVE ONLY VIRTUAL BANK BITS
#10000,R3 ;SETUP R3 SRIFT BIT

SEQ 0063




CZMMLCO MF11S-K_MEM DIAG

cZMMLC.P11

2876
2877
2878
2879
2880

015344
015346
015350
015352
015356

015360

015410
015412
015416
015422
015424
015426
015430
015432
015436

015440
015442
015444
015450
015454
015456
015460
015462
015464
015466
015472
015474
015476

17-MAR-80 10:47

000241
006003
103376
105737
001407

006303
062703
011300
006300
000300
110003
010337
012603
012600
000207

010146
042701
052701
000241

006001
103376
010100
105737
001416

010146

000272

172340

000306

003777
002000

000272

000001
172340

000034

MACY11 30A(1052)

M 5
17-MAR-80 10:48 PAGE 57

SUBROUTINE TO DISABLE MEMORY MANAGEMENT

1%:

CLC
ROR R3 ;SHIFT A BANK BIT
BCC 1$ SJUNTIL IN BITS <2:0> OF R3

TSTB a#MMAVA sMEMORY MANAGEMENT UNDER TEST?
8EQ 2% JNO EXIT

;GET PAR ADDRESS AND PHYSICAL BANK NO.

2%:

ASL R3 ;MAKE R3 PAR ADDRESS OFFSET.
ADD #172340,R3 sMAKE FULL PAR ADDRESS.

:gt égS).RO :GET PAR CONTENTS

SWAB RO sSHIFT BANK BITS TO BITS <7:0>
MOvVB RO,R3 ;SET R3 TO PHYSICAL BANK NO.
MOV R3, a#PBNK ;STORE PHYSICAL BANK NO.

MOV (SP)+,R3 JRESTORE R3

MOV (SP)+,R0O JRESTORE RO

RTS PC JRETURN TO CALLER

;GET THE 1K BANK _UNDER TEST
;CALLED BY TEST 7

:REGISTERS
; R1 = VIRTUAL ADDRESS ON ENTRY
: RO = POINTER TO 1K UNDER TEST ON EXIT
:R1 WILL BE RESTORED ON EXIT
GETIK: MOV R1,-(SP) :SAVE R1
BIC #3777 .R1 SONLY WANT 1K BIT COUNT
BIS #2000.R1 SSET UP SHIFT BIT
cLC :CLEAR CARRY BIT
1$: ROR R1 *ROTATE THE BANK
BCC 18 SUNTIL THEYR'E IN BITS 4:0
MOV R1,RO :IN CASE NO MEM MGNT
TSTB  SAMMAVA *MEM MGNT AVAILABLE ?
BEQ 2 :BR IF NO
:GET PAR AND PHYSICAL BANK
MOV R1,-(SP) ;SAVE 1K BANK
ASR R1 ‘MAKE R1 A PAR ADDRESS
BIC #1 R1 :PAR ADDRESSES ARE &K BOUNDARIES

2$:

ADD #172340,R1
MOV (R1).RO

sMAKE IT A FULL PAR ADDR.
;GET THE PAR CONTENTS

ASL RO sSHIFT RO
ASL RO
ASL RO
SWAB RO

8I{ #34,(SP) JONLY WANT THE 2 LSB'S
BIS (SPJ+,RO ;SET THE [N PAR

MOV (SP) +,R1 ;RESTORE R1

RTS PC JAND EXIT

s THIS ROUTINE CHECKS THE ADDRESS IN R1
sTO MAKE SURE IT IS ERROR FREE, INCLUDING
THE CHECKBITS.

;R3 = 0 IF NO ERROR
:R3 = NONZERO I+ ERROR IS FOUND

SEQ 0064
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CZMMLC.P11 17-MAR=80 10:47 SUBROUTINE TO DISABLE MEMORY MANAGEMENT SEQ 0065
2932 ;
2933 015500 016777 165204 165222 TSTADD: MOV ECCDIS,®CSRADR :DISABLE ECC
2934 015506 005011 CLR (R1) “CLEAR A LOC
2935 015510 005061 000002 CLR 2(R1) *UPPER WORD TOO
2936 015514 005711 TST (R1) :READ ZEROS
2937 015516 001047 BNE 1% *BR IF ERROR
2938 015520 005761 000002 ST 2(R1) :SHOULD BE ZEROS ALSO
2939 015524 001044 BNE 13 :
29640 015526 005111 COM (R1) *COMPLEMENT OF 0 = 177777
2961 015530 005161 000002 coM 2(R1) *BOTH WORDS
2942 015534 022711 177777 cMP #-1,(R1) “READ ALL ONES
2943 015540 001036 BNE 13 :BR IF NO
2964 015542 022761 177777 000002 CMP #~1,2(R1) *READ AGAIN
2945 015550 001032 BNE 1% :BR IF ERROR
2966 015552 016703 165152 MOV CSRADR,R3 :GET ADDRESS OF CSR
2947 015556 016713 165130 MOV DIAGA, (R3) :SET DIAGNOSTIC 8IT
2948 015562 052713 000002 BIS #2,(R%) :AND ECCDIS BIT
2949 015566 012711 000000 MOV #0. (R1) :TO WRITE ALL ZERO CHECKBITS
2950 015572 005761 000002 ST 2(R1) *READ AND RECORD CHECKBITS
2951 015576 032713 007740 BIT #7740, (R3) *NO CHECKBIT SHOULD BE SET
2952 015602 001015 BNE 1% ‘BR IF SET
2953 015604 052713 007740 8IS #7740, (R3) :MAKE CHECKBITS ALL ONES
2954 015610 012711 177777 MOV #~1,(R1) ‘WRITE THEM LIKE TRIS
2955 015614 042713 007740 BIC #7740, (R3) :SO WE KNOW IF WE READ THEM BACK
2956 015620 005761 000002 TST 2(R1) *READ THEM
2957 015624 042713 170037 BIC #170037. (R3) SONLY WANT CHECKBITS
2958 015630 022713 007740 CMP #7740, (R3) :SHOULD BE ALL ONES
2959 015634 001403 BEQ 2 :BR IF OK
2960 015636 012703 000001 1%: MOV #1,R3 S INDICATE ERROR FOUND
2961 015642 000401 BR 3$ SAND EXIT
2962 015644 005003 2% CLR R3 *CLEARED = GOOD LOC
2963 015646 005077 165056 3% CLR ACSRADR :CLEAR CSR BEFORE LEAVING
2964 015652 000207 RTS PC JAND EXIT
2965
2966
2967 :THIS ROUTINE IS USED TO COUNT THE BAD CHECKBITS
2968 JFROM TEST 15. IT USES THE ROUTINE 'XOR' AND THEN
5393 :COUNTS THE BAD ONES
2971 015654 005067 000056 BITCHK: CLR BITCNT ;WANT TO START CLEAN
2972 015660 010146 MOV R1,-(SP) *SAVE ADDRESS
2973 015662 017701 165042 MOV 27 SRADR ,R1 :GET CONTENTS OF CSR
2976 015666 042701 170037 BIC #170037.R1 “ONLY WANT CHECK BITS
2975 01567¢ 010146 MOV R1,-(SP) *SAVE THIS T0O
2976 015674 004767 175626 JSR PC . XOR *RO XOR R1 = R2
sg;g 0157200 012701 000020 MOV #20,R1 SGETTING READY TO COUNT
2979
2980 015704 006301 1$: ASL R1 ;SHIFT TO NEXT POSITION
2981 015706 020127 010000 MP R1,4#10000 *FINISHED YET 2
2982 015712 001405 8EQ 2 :BR IF CONE
2983 015714 030102 8IT R1,R2 *SEE IF THIS BIT (R1) IS BAD
2984 015716 001772 BEQ 18" 4, *BR IF NOT BAD
2985 015720 005267 000012 INC 8] TCNT SIT IS, COUNT IT
2986 015724 000767 BR 1% *NOT DONE YET, KEEP GOING

2987 015726 012600 2%: MoV {(SP)+ RO JFIRST GET DATA
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cZmMLC.PIN

2988
2989

015730
015732
015734

015736

015740
015744
015752
015760
015766
015774
016002
016010
016016

016046
016054
016062

016066
016074

016076
016102
016106
016110
016114
016120
016124
016126
016132
016136

016142
016146
016152

016154

012601
010011
000207

000000

012767
000207

b e ) w——h
—*§OO
~no
—

046505

052012
041474
046117
047524
000124

172136

000311
177560

177562
000200
000003

000311
176326
000

164556
173730

MACYT

041514
046114
042515
043501
052040
052123
051461
041503
051117

050131
047117
041440
042440

164634

B 6
30A(1052) 17-MAR-80 10:48 PAGE 59
SUBROUTINE TO DISABLE MEMORY MANAGEMENT

MOV (SP)+ R1 s THEN ADDRESS
MOV RO, (R1) ;PUT BAD DATA AWAY FOR PRINTOUT
RTS PC ;THEN EXIT

BITCNT: .WORD O :# OF BAD CHECKBITS FOUND ABOVE

;THIS ROUTINE PRINTS THE TITLE AND MESSAGE

PRTITL: JSR PC,TPCRLF sPRINT ROUTINE
LASCI1  /7CZMMLCO MFLLS-K MEM DIAG/

LASCII / USE TO TEST MF11S-K ECC MEMORY/

LASCIZ  <15><12>/TYPE <CONTROL (> TO EXIT/

.EVEN
MOV #172136,CSRADR  ;ORIGINAL CSR ADDRESS
RTS PC JRETURN TO START ROUTINE

s CHECKC

; THIS ROUTINE CHECKS IF CONTROL-C WAS TYPED AT THE END OF EACH
;TEST OR IN THE ERROR TYPE ROUTINE.

;IF CONTROL-C TYPED THE PROGRAM IS RETURNED TO LOWER MEMORY [F [T WAS
;RELOCATED AND THE ERROR HISTORY IS PRINTED OUT,

SFINALLY IT HALTS AT FATHLT.

CHECKC: CLRB  a#SAVKBB ;INIT CONTROL-C FLAG.
TSTB  aATKS SANY CHAR. TYPED?
B8PL EXITC ‘BR IF NO-EXIT VIA RTS PC~-
MOVB  a#$KBB,R2 :GET THE CHAR TYPED.
BIC #200 ,R2 :CLEAR THE PARITY BIT.
(M8 #3.R? :IS IT CONTROL=C?
BNE EXITC :BRANCH IF NO -EXIT VIA RTS PC-
MOVB  R2,a#SAVKB8 :ELSE STORF THE CHAR. FOR USE AS A FLAG.
JSR PC.TPCRLF ‘PRINT "“C"
LASCIZ  /74C/
"EVEN
CLR ERRFLG ;CLEAR ERROR HEADER FLAG FOR NEXT START
JMP RELOER :GO RETURN PROGRAM TO LOWER CORE IF RELOCATED.

EXITC: RTS PC
ENDPROG : 0 : THIS BEGINS THE STORAGE FOR THE ERROR H]STORY

SEQ 0066
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3044
3045
3046
3047 000001

MACY11 30A(1052) 17-MAR-80

cC 6
10:48 PAGE 60

SUBROUTINE TO DISABLE MEMORY MANAGEMENT

.END

s STACK.FOR EACH 4K BANK 18. BYTES ARE SAVED.
cALSO THE ABSOLUTE LOADER AND XXDP (ODE IS SAVED
;AFTER THE ERROR STACK.

SEQ 0067
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cZzmmLC.P11

ABASE
ACDW
ACDW2

IHHn

ACPUOP= (

ACTT1
ADDWO =
ADDW1 =
ADDW10=
ADDW11=
ADDW12=
ADDW1 3=
ADDW14=
ADDW15=
ADDW?
ADDW3
ADDW4
ADDWS
ADDW6
ADDW?7
ADDW8
ADDW9
ADEVCT
ADEVM
AENV

L O O T I T T T 7 T A1 ]

000000
000000
000000

012734

-

000312
002720

014736
000500

D 6
MACY11 30A(1052) 17-MAR-B0 10:48 PAGE 62

239

239

239

239 254
2182 2239 22464
239

239

239

239

239

239

239

239

239

239

239

239

239

239

239

239

239 245
239

239 250
239 251
239 242
239 267
239 271
239 274
239 277
239 261
239 269
239 272
239 275
239 247
239 24L8
239 241
239 262
239 270
239 273
239 276
239 244
239
2102 2267 25754
377 3914
239 252
239 243
239 246
239 253
239

239

67 2004 591 1724 1726
709 817 981 1126 1160

2312 2320 2322 2326 2548
2488~ 2531 27194
74 203 225 2854 326

1734
1180
2389

2042

CROSS REFERENCE TABLE == USER SYMBULS

1745
1195
2402

2061

2013+
1217
2403

2066

2025
1312

2071

*

1393

2073

2065+

2085

2072

2092

5EQ 0068

2080+




CZMMLCO MF11S-K _MEM D]AG

cZMmLC

BITCHK
BITONT
BITCOM
BRTPSZ
BUSER
CHECK
CHECKC
CHGCY
CHGCZ
CHGC3
CHKCNT
CHKGEN
CHKTAB
CKDONE
CLRMEM
CLRMM
CNTSCP
CONY
CONTMM
CSRADR

CTLC
DASHL

DATADR
DATBUF

DATSAV
DBEMSK

DE CWRD
DIAGA

DISPLA
DSPREG
ECCDIS

ENDMAX
ENDPAS
ENDPRO
ENDSTK
ENDO
END1
END10
END11
END12

P

015654
015736
013404
001276
000352
013014
016076
014010
014472
014734
013053
013064
013016
012174
002232
015310
002624
002422
012242
002730

013002
013354

013524
002664

002704
002700

000306
002712

002734
200174
002710

012422
012430
016154
000304
003070
003360
007160
007612
010252

17-MAR~80 10:47

1780
1783
1040
408~
2304
1046
688
24L96H
26314
27164
2297«

1368
2111
2108
287
1824
7774
BabH
16994
15854
16734

331
183

MACY11 30A(1052)

E 6
10:48 PAGE 63

CROSS REFERENCE TABLE =-- USER SYMBOLS

2947
7244

312
1494

347
518

17-MAR=-80
1847 1865
1850 1868
1290 1443
992 1011
1196 1227
2347
1226 1286
2079 20944
2060 2257
305 310
630+ 638+
1076 1077
1183+ 1186
1305 1374+
1436% 1452+
1627+ 1631+
1832+ 1833+
2179 2181+
1266 1249
2407+ 2409+
789 790
819 820
1141 1142
1431 1510%
1179 1189
1281 1283
1515+ 1523
2210 22644+
7064 1047
606 625
1538 1579
2043 2189
2193 2260

29714
2971
1446

2754
1293

1442

28584

3174
641%
1083+
1188+
1317+
1454 »
1667%
1839+
2933+

1328

211
791

- ) — d b b
= NN
wids OO —=—
ViR V=0 —= N

641
1625

2489

2985+
1529

1449

1528

7054
1667

30434

29924
1532

1535

1615

1616

1622

23094

369

984
1128
1222
1350
1497
1777
1862
2973

1486
799
1026+
1250
1598«
1428+
1568

1294

1053
2081+

1619

22794

2397

2363«

807

1269+
1604

1437
1603+

1536

1295

424
1025+
1156+
1280+
1363~
1540+
1795«
2045

1655

SEQ 0069

425
1044 »
1158+
1295+
1368«
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cZmMLC

END13
END14
END15
END16
END17
END2
END3
END4
ENDS
END6
END7
ERRFLG
ERROR

ERRTYP
EXITC

EXTYP

FAILNM
FATERR
FATHLT
FATYP

FNDERR
GETADR
GE TBNK
GETSIZ
GETI1K

HIGHAD
HIGHTW
INHREL
LDFLG

LOOP

LOWADD
L OWBNK
LOWER

hOUTUO
MAXADR
MAXMEM
MEMMNG
MEMTST
MINMEM

MMAVA
MMREG
MSKADR
:SYES

PN

010364
010476
011330
011500
011636
003540
003772
004146
004616
005534
006526
002724
013540

014010
016152
014462
012614
014246
014320
014660
014174
015214
015330
015234
015410
000330
000326
002726
002716

= 000200

= 000105

172104
1748#
18804
1964 #
2015#
9034
9664
10124
1100
1125
146114
7114
765
1064
1463
1871
24974
3030
2613
2206
321
2541
2574
25384
406
2469
2114
1357
2124
2114

11154

2445

802
1079
1551
191

30414
26254

402
2578
28154
2131

510

330«

437

439+

557

28334

335
7084

549

575

7124
993

2113

1173
1644
2444H

598

2033
2029

F 6
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CROSS REFERENCE TABLE =-- USER SYMBOLS

878
1196
1696

987

887
1202
1740

2052

25634

916
1580

2782

2604
784
874n

10744
1210
14664

935
1229
1786

2762

922
1624

2858

579
7874

9794
1079
12134
1470

955
1307
1808

1043
1633

2861+

S78#4

8814

986
10824
1262
14734

—
o o V1]

R2S
00w

1150
1668

2879

598
7984
887
9904
1088

12654
1506

SEQ 0070

— b
mgo
VO
WH~N

1178
1766 - -

2909

601a
802

1005
10914
1307
15094
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P 17-MAR-B0 10:47 CROSS REFERENCE TABLE =-- USER SYMBOLS SEQ 0071

1551 15544 1558 15614 1594 15974 1637 16408 1644 16474 1681  1684# 1696
16994 1721 1726w 17640 17434 1760 17634 1786 17894 1808 18114 1829 1834
1853 18564 1871 18744 1897 19004 1904 19074 1911 19144 1938 19414 1980
1983 1990 19934 2052 20554 2762 27654

NOMM 015070 2735 2757a

NOTYP 074350 25964 2633

OCTTYP 014414 503 508 2683

OCTXT 014734 2079 2682 2714 277

ONEPAS 001030 336 343

PARBYT 013062 23048 2349

PASFLG 000302 1774 181 636+ 1032 1111 1113« 1276 1336 1338« 1432 1490 1492« 1518
1575 1577+ 1606 1663 1665+ 1707+ 1942+  1959s 1985« 1996 1998+ 2012+ 2477

PBNK 000306 1840 2470 2889+

PCRLF 074452 502 2622% 2627 2643 2680

PNTMES 014472 76 2057 2582 2632

PRTITL 015740 112 2997«

PUTADR 015124 443 476 479 482 485 645 1395 2523 2780

PWRON 000044 4# 289

PWRUP 000136 46 734

REL__ 000170 914 110 292 2035 2037+ 2051« 2078 2091«

RELBOT 000316 2034

RELOC 011642 675 20244

RELOER 012102 2036 20784 3040

RESTRT 000250 8% 109 i1 1164 2255

RETMM 015066 2733 27554

RETSTK 012560 219 2200 2221

RETTYP 014410 2600 26094

RLODER 012760 2248 22574 2266

RPTOCT 014650 2218 2533 26964 2715

RPT17 011522 19838 2014

RSTOT4 013340 1252 1410 1498 1584 1672 2364  2376M

SAVKBB 000311 1894 2103 2234 2B30% 2840 2842+ 3028+ 3035+

SAVLDR 002034 524 526 5304

SAVLOC 000350 2064 2007+

SAVMAX 000340 2204 580

SAMIN 002722 4k6* 7104 2084 2163

SAVRG 000342 2214 2069 2089 2258

SAVRS 000344 116 2228 545+

SAVRG 000346 73 103 2254 288+ 769 2093+

SAVOT4 013326 1135 1267 1423 1509 1597 2309 2369

SAVZ 006532 1392 14124

SBEMSK 002674 7024 1028+ 1029+ 1041 1101 1104 1139+ 1140+ 1148 1159 1242 1245  1270e
1271« 1281 1283 1288 1331 1334 1426%  1427* 1437 1439 1444 1484 1487
1812« 1513+ 1523 1525 1530 1570 1573 1600+ 1601+ 1610 1612 1617 1658

SCOPE = 000240 244

SEQERR 014246 736 78 857 911 976 1022 1121 1262 1420 1506 1594 1681 1721
1897 1980 25844

SETSTK 001754 490  S10#

SETSWR 001126 309 346 3694

SLFSIZ 001310 4130

SOURCE 013012 1038« 1145+ 1189+ 1225~ 1285+ 1441+ 1527+  1614r  2278% 2325

SRO = 177572 1990 2737+ 2752+ 2860+

START 000200 81 1024

STRIDI 000276 1734 174

SWAPAT 000314 202#
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SWHALT 002644
SWR 002732
SWREG 000176
SW1l = 004000
TBL 002544
TKS = 177560
TPADER 014324
TPCRLF 014464
TRYSR 001300
TSTADD 015500
TSTDAT 002670
TSTGO 002646
TSTMM 012226
TSTREL 002104
TSTRP 001044
TSTSCP 002606
TSTSIZ 002110
TSTO 002736
TST1 003072
TST10 006536
TST11 007164
TST12 007616
TST13 010256
TST14 010370
TST1S 010502
TST16 011334
TST1?7 011504
TST2 003364
TST3 003544
TST4 003776
TSTS 004152
TST6 004622
1ST?7 005542
TYPCNT 000310
TYPDEC 014504
TYPENB (000273
TYPEOP (012702
TYPERR 014572
TYPMEM 001742
TYPOCT 014624
TYPSIZ 001650
TYPSTK 012540
T12A 007640
T128 007662
TSA 004174
T6A 004724
768 004736
T6FLG 005540

6944
3754
1848
95H
23n
657
671
1954
2205
337
395
603
7010
1141+
1296
1460
1548
1634
693
562
5454
345
6854
1748
294
659
660
667
668
669
670
671
672
673
674
661

376
1866
379

6594
672
3029
2516
491
4104
1376
1030+
1142+
1298
1462
1550
1636

379+
2031

660
673

25804
610

29330
1031+
1145
1404
1467
1555
1641

846
1964

498
2497

1396+
2513+

26874
4884

1253+

55
2185

662
675

2240

»

—t ek —d b =D
VO
O = NN
H OO WW

* » =

966

2217+
2580

12554

594
2238

663

2649

[N
o Ny =20
O = NN
NN — O

» » »

1012

2521«

H 6
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639
24647

664

2564

4n
4
Ox
8«

— —d e d el
ownsarnno
O NN

1115

2570+

692
2511

665

2627#

1038

1275«
1435+
1521«
1609+

1254

2686

695
2527

666

16411

2713~

7234
2529

667

1499

1781
2544

668

1585

1803
2678

669

1673

SEQ 0072

1824
2732

670

1060
1292
1455
1541
1628

1710
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UPMM
UPPFLG
WRTMEM
XOR
$ADERR
$APTHD
SCNTMM
$CPUOP
$OEVCT
$SDOAGN
$SENDAD

$H IMAX

$MADR1
$MADR?
$MADR3
$MADRS
SMAIL

SMAMS 1
SMAMS 2
MAMS 3
SMAMS4
sMAM

$MBADR
$MSGAD
MSGLG
$MSGTY
SMTYP1
MTYP?
SMTYP3
SMTYP4
$PASS

$PASTM
$PRERR
$RETMM
$SVP(

$SWR

$SWREG
S$TESTN

$TN
$TPB
$TPCHR
$TPDEC
$TPNUM
$TPS =
$TPSTK

015116

000000
177566
014426
014510
014662
177564
012530

17-MAR-80 10:47
467

1494
247N

149

393+

2414
400

396
489

168
2765

375
344
1592

2619=
26154
2245
27004
2617
2187#

I 6
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CROSS REFERENCE TABLE == USER SYMBOLS

27674
1675« 1629+ 1647
1983
2L30 2976
?gg* 1695« 1738+

2253

686 2538 2575
2615

22334

2444 2471x 2479
28304

153 2404 351

2540+

1099 1240 1324
2498 2535+

635+« 690 734

1679 1719 1758

2705
26454

1649+

2501

2569+

365

1340

782
1895

22954

2514

2572

1477

hele:)

2324+

1563

909

2334

1651

974

2336+

2236+

1020

2244

1119

1260

SEQ 0073

1418
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$TSTM 000276
$TYPE 014364
SUNIT 000412
SUNITM 000302
SUSWR 000424
$2 = 000362
. = 016156

- BX

000272

150#
505
104
1524
253
232
214
160#
735
137

J 6
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CROSS REFERENCE TABLE == USER SYMBOLS

26014 2622 2628 2658 2696
246N

264 33 344 364 384 Son 934 137
1644 1684 1724 1740 1764 1814 1834 1864
;23 13904 1979 22434 23084 24614 2489 26244

138#
232
27614

1404
23w
3038#

1424
2844

SEQ 0074

1564
657
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COMMEN 1»
ENDCOM 1
ESCAPE 1L
GETPR] »
GE TSWR 1L,
MULT 1L
NEWTST 14

oy
PLCERR 194 750 753
POP 14

PUSH 1»
REPORT »
SETPRI »
SETUP 1L
SKIP 1»
SLASH »
STARS 1» i n
SWRSU 1L
TYPBIN 1L
TYPDEC 1%
TYPNAM 1»
TYPNUM »
TYPOCS »
TYPOCT 1L
TYPTXT 1L

$ERRNM 194 795 802
1079 1088 1096
1696 1740 1760
$F TERR 194 321 357
$SQERR 194 736 784

1980
$SESCA 14
SENEWT 14 A
$$SKIP 4
.EQUAT 1L
.HEADE 14 Y
KT 14
.SETUP 14
. SWRH] 1L
.SACTT 1.4 uH 29
.$APTB 1L L 236
. $APTH 1 LN 132
.SAPTY 1L
.$ASTA 1L
.SCAT( IL4
.SCMTA 1L
.$082D IL4
. $0820 IL4
.SDIV L4
. $EOP It
.$ERRO 14
.SERRT 1L
JEMULT 4
. SPOWE 1L
. SRAND 14
- $RDDE 14

. $RDOC 14

K 6
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761

98

823
1173
1786

402

857

101

830
1202
1808

911

134

871
1210
1829

575

976

136

878
1307
1853

598
1022

143

887
1319
1871

986
1121

206

894
1364
1904
2052
1262

213

935
1463
1911
2762
1420

238

955
14670
1938

1506

281

1005
1551
1990

1594

722

1057
1558

1681

2270

SEQ 0075

2436

1071
1644

1897
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CZMMLC.P11

-SREAD 1L
. SR2AZ 1%
.$SAVE 1L
.$582D 14
.$5820 14
.$SCOP 14
.$SIZE 14
. $SUPR 1L
.STRAP 1L
.$TYP8B 14
.$TYPD 1L
.STYPE 14
.STYPO 14
. $40CA 14
1170 4
. ABS. 016156

17-MAR-80 10:47 CROSS REFERENCE TABLE == MACRO NAMES

000

ERRORS DETECTED: O

CZMMLC.BIN
RUN-TIME: $

CORE USED:

CIMMLC.LST/CRF/SOL/NL : TOC=CZMMLC.SML ,CZMMLC.P1

1 42 2 SECONDS
RUN-TIME RATIO: 153/76=1.9
32k (63 PAGES)

SEQ 0076




