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ABSTRACT

THIS DIAGNOSTIC WILL TEST O = 124K OF MF11S=K MEMORY

ON ANY PDP=11 FAMILY COMPUTER THAT DOES NOT PERFORM
QUE?I&SCYCLE BEFORE A DATO CYCLE FOR ALL INST-

THIS PROGRAM CAN BE RUN UNDER XXDP, APT AND ACT MONITORS.
ON PROCESSORS WITH NO HARDWARE SWITCH RtGISTER, 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:

SEQ 0003

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 TWO 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.
E. "END PASS #01°'°' WILL BE TYPED . THIS IS A QUICK VERIFY
TgS?Y% THE TEST IS NOT COMPLETE UNTIL "END PASS #02''
F. TO HALT THE TEST, TYPE CONTROL-C, THIS WILL INSURE THE
PROGRAM IS 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. IF AN
ERROR # IS TYPED SEE SECTION 6.2.

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

SWITCH SETTING SUMMARY (SEE SECTION 4.1 FOR DETAILS)

BIT15(1000000 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

BITO9(001000)  INHIBIT PROGRAM RELOCATION

BITO8(000400)  TYPE FIRST FAILING BIT ERROR PER 4K.
BIT07(000200) ENABLE XOR PRINTOUT FOR ARRAY TESTS
BITO6(000100)  INHIBIT MEMORY SIZING

BITO5(000040)  INHIBIT "END PASS #XX'' AND 'RELOC'' PRINTOUTS
BITO4 TO CLEAR MEMORY OF DBE'S(NO TESTS RUN)
BITO3-BITO0 BEGINNING TEST NUMBER.
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REQUIREMENTS
EQUIPMENT

STANDARD 11 FAMILY COMPUTER WITH A CONSOLE OUTPUT 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 PRINTOUTS.
ERROR HISTORY CAN STILL BE OBTAINED BY TYPING “C.

BIT12(010000) DISABLE TESTING ABOVE 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?EI; 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 sSTORE BITS 17:16 OF HIGH TEST ADDRESS

HIGHADD: 157776 :STORE REST OF HIGH 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.

SEQ 0004
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F 1
BITO5(000040)  INHIBIT "END PASS #XX'' AND 'RELOC'' PRINTOUTS

BITO4 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 IF 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.
CXXXXX=YYYYY' sADDRESSES OF TEST BOUNDARIES.
"NO RELOC-SBE IN LOC 0-500" :RELOCATION IS INHIBITED BECAUSE

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

"RELOC"' ;THE DIAGNOSTIC RELOCATES TO HIGHEST

;BANK UNDER TEST. AND RUNS TSTO-TST13 AGAIN.

"END PASS #xx'' JWHERE ‘XX'' IS 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.

SEQ 0005
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G 1
ADDITIONAL PRINTOUTS

"“NO MNG'' ;PRINTED IF TESTING ABOVE 28K IS ENABLED
;(BIT 12 OF SWR) AND MEMORY MANAGEMENT IS
sNOT 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. 3521].

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 RECOVERED. 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.

SEQ 0006
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ERROR MESSAGE FORMAT

FTS;E?"E?RG? PRINTOUT CONSISTS OF 6 OCTAL WORDS IN THE FOLLOWING

"ADDR  GOOD BAD PC ERR # PASFLG  XOR "

"'ADR ERR'* WILL BE PRINTED PRIOR IF AN ADDRESSING ERROR IS SUSPECTED.

WHERE :

ADDR = FAILING MEMORY LOCATION

GOOD = GOOD DATA [DATA THAT WAS EXPECTED]

BAD = BAD DATA [DATA THAT WAS FOUND]

PC - PROGRAM COUNTER AT ERROR CALL.

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

PASFLG = CONTENTS OF LOCATION PASFLG.THIS MAY NOT BC 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 DIAGNOSTIC WILL LOOP AT FATHLT UNTIL MANUALLY :

HALTED. SEE SEC. 6.2 -ERROR DICTIONARY - FOR DESCRIPTIONS
OF THE ERROR.

(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.

$FATAL CONTAINS THE ERROR NO. IN THE LOW BYTE AND
THE FAILING BANK NO. UNDER TEST IN THE HIGH BYTE.

SEQ 0007




I 1
[6.2] ERROR DICTIONARY

THIS IS A LIST OF ERROR NUMBERS 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.
BRACKETSTHE ROUTINE NAME WHERE THE ERROR CALL ORIGINATED IS GIVEN IN
NOTE- ‘BAKPAT'' REFERS TO THE BACKGROUND PATTERN WRITTEN INTO MEMORY
FOR VARIOUS TESTS. BAKPAT HAS THE VALUE = 377, AND
SWAPAT HAS THE VALUE = 177400.

SEQ 0008
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160000

000240
000042
000000

016777
005077
005077

002640 002656
000242

000240
000003

000002
000136 000024

.ABS
CNLIST MD,MC,CND

.LIST  ME.BIN,SEQ,LOC

CTITLE CZMMLCO MF11S<k MEM DIAG
:=COPYRIGHT (C) FEB 1977.0CT 1979
:*DIGITAL EQUIPMENT CORP.

; sMAYNARD,, MASS. 01754

tPROGRAH BY JIM RYAN

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

iSUR =160000 ;sHALT ON ERROR, LOOP ON TEST, INHIBIT ERROR TYPOUT

;s TRAP CATCHER OF .+2 AND HALT FOR 0-776 LOCATIONS

SCOPE NOP

.=42
.WORD O ;FOR ACT/XXDP

.SBTTL ACT11 HOOKS

ML ddd et I I s 222222222233 22222

HOOKS REQUIRED BY ACT11

sszzc- :SAVE PC
ié?”‘” ;:1)SET LOC.46 TO ADDRESS OF SENDAD IN .$EOP
.WORD 40000 ::2)SET LOC.52 TO 40000
-=$SVPC :: RESTORE PC

PWRDN: MOV ECCDIS,aCSRADR :DISABLE ECC
CLR aMINMEM *CLEAR FIRST ADDRESS
CLR aMINMEM+2 *SECOND WORD
BIC #3,R1 ;
CLR (RT) “CLR A LOC
CLR 2(R1) *NEXT
MOV #PWRUP , a#24 ;
HAL T

SEQ 0009
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AR A A A AR AR A AR AN A AN AR AN AR A AN R R AR AR AR RN P AR AR RS

SBTTL START AND RESTART ROUTINES

CZMMLC.P11 17-MAR=80 10:47 ACT11 HOOKS SEQ 0010
&
§1 :114 AND 116 ARE RESERVED FOR PARITY TRAP VECTORS.USED IN TST7.
52 000120 .=120
§3
2
gg :* WRITE MEMORY BACKGROUND
. %
58 i
59 i THIS ROUTINE IS USED TO WRITE THE MEMORY BACKGROUND TO
60 i THE VALUE STORED AT LOCATION BAKPAT. THE ROUTINE ASSUMES
é1 x THAT R4 IS POINTING TO THE LOWEST LOCATION AND RS TO THE
62 x HIGHEST LOCATION TO BE WRITTEN. THE PROGRAM LEAVES THE
22 . * SUBROUTINE WITH RO CONTAINING THE CONTENTS OF BAKPAT.
. %
65 7
66 000120 010401 WRTMEM: MOV R4 ,R1 ;SET R1 TO LOWEST LOCATION UNDER TEST
67 000122 013700 000312 MOV SNRAKPAT ,RO :LOAD RO WITH THE CONTENTS OF LOCATION BAKPAT
68 000126 010021 28: MOV RO, (R1)+ ;STARTING FROM THE LOWEST LOCATION WRITE THE
69 000130 020105 CMP R1.RS :MEMORY TO BACK GROUND PATTERN
70 000132 103775 BLO 2$
;} 000134 000207 RTS PC :RETURN FROM THE SUBROUTINE
73 000136 013706 000346 PWRUP: MOV BNSAVRG, SP ;RESTORE STACK POINTER
76 000142 012700 013772 MOV #PNTME S-BEGIN, RO :
75 000146 060600 ADD SP,RO :GET THE INDIRECT ADDRESS OF LOCATION
76 :TPCRLF RELATIVE TO LOCATION OF THE
77 :DIAGNOSTIC IN MEMORY AND GO TO THE
78 000150 004710 JSR PC, (RO) ::TYPE ROUTINE AND TYPE CR, LF & A 'P'".
79 000152 000120 LASCIZ  /P7
80 -EVEN
g% 000154 000411 BR START
83
84 :* SERVICE XXDP/ACT11
85 000156 004710 $ENDAD: JSR PC, (RO) :RETURN TO ACT11/XXDP MONITOR
8 000160 000240 NOP *IF QUICK VERIFY=RESET ELSE NOP
87 000162 000240 NOP :IF QUICK VERIFY=CLR #=1 ELSE INC #0
88 000164 000240 NOP :IF QUICK VERIFY=BR .-4 ELSE NOP
gg 000166 000430 BR RESTRT :REPEAT TEST UNDER ACT11/XXDP
g; 000170 000 REL : "BYTE 0 ;TELLS IF WE'RE RELOC
93 000174 =174
9% 000174 000000 DSPREG: .WORD 0
gg 000176 000000 SWREG: .WORD 0
97
gg
100 i RESTART AT 200 TO CLEAR APT TABLES

101 Rt e i i I I I I e i et R 2222223228

102 000200 005077 002524 START: CLR aCSRADR :JUST IN CASE

}82 0002064 013706 000346 MOV MSAVRG , SP *SETUP STACK POINTER.

000210 012703 000412 MOV #SUNIT R3 ;CLEAR THE APT MAILBOX FROM SMAIL TO SDEVCT
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START AND RESTART ROUTINES SEQ 0011
1$: CLR =(R3) ;CLEAR A MAILBOX LOCATION
CMP #SMAIL ,R3 sDONE?
BNE 1$ ;BRANCH IF NO
TSTB w42 ;ACT11 MODE?
BNE RESTRT ;BRANCH IF YES
TSTB a#REL ;ARE WE RELOCATED?
BMI RESTRT ;BR IF YES= SINCE TPCRLF IS RELOCATED ALSO-
JSR PC,PRTITL sPRINT DIAGNOSTIC TITLE
NOP ;SO WE FALL THRU TO RESTART
NOP ;DITTO
RESTRT: MOV #3AVRS ,R3 ;POINT R3 TO THE LOC SAVRS
MOV (R3)+,RS sRESTORE R5
MOV (R3)+,SP ;AND RESTORE R6 JUST IN CASE IT IS A RESTART
MOV SP,RO ;PLACE THE STARTING ADDRESS OF THE TEST IN RO
MOV #340,-(SP) ;SET HIGH PRIORITY FOR RTI
MOV RO,=(SP)
RTI ;GO TO ''START''-MAY BE RELOCATED.

;IF RELOCATED SEE LOCATION SAVR6 FOR START.

.SBTTL APT PARAMETER BLOCK

e AR A AR AR A AR AR A A A AR AR A AR AR AR AR AR AR A AR AR AR AR h

;SET LOCATIONS 24 AND 44 AS REQUIRED FOR APT

AR AR A A A AR A A A A A A AR R A A AR AR AR AR AR A AR AR AR R AN RN RN AN AR

$APTHD :
$HIBTS:
$MBADR :
$TSTM:

$PASTM:
SUNITM:

MMAVA:

:sSAVE CURRENT LOCATION

;;SET POWER FAIL TO POINT TO START OF PROGRAM
::FOR APT START UP

:POINT TO APT INDIRECT ADDRESS PNTR.

;sPOINT TO APT HEADER BLOCK

;sRESET LOCATION COUNTER

SRR A A A A A A AR AT AN AR AN RN AN AR AN R AR A AR A AN AR AR AR

;SETUP APT PARAMETER BLOCK AS DEFINED IN THE APT-PDP11 DIAGNOSTIC
s INTERFACE SPEC.

0 ;:TWO HIGH BITS OF 18 BIT MAILBOX ADDR.

$MAIL  ;;ADDRESS OF APT MAILBOX (BITS 0-15)

o ;:RUN TIM OF LONGEST TEST

110. :RUN TIME IN SECS. OF 1ST PASS ON 1 UNIT (QUICK VERIFY)
;cADDITIONAL RUN TIME (SECS) OF A PASS FOR EACH ADDITIONAL UNIT

SETEND-$SMAIL/2 ;:LENGTH MAILBOX-E TABLE (WORDS)

sTHIS BYTE IS USED TO DETERMINE IF MEMORY
sMANAGEMENT IS AVAILABLE OR NOT
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CZMMLC.P11  17-MAR=-80 10:47 APT PARAMETER BLOCK SEQ 0012

161 000273 TYPENS: ;THIS BYTE IS USED TO DETERMINE IF THE
162 :TYPE OUT OF ERROR HAS BEEN ENABLED OR NOT
164 000274 .=TYPENB+1
165 000274 $PRERR : :THIS BYTE DETERMINES IF THE PROGRAM HAS FOUND
:‘lgg ;A PARITY ERROR
168 000275 .=SPRERR+1

169 000275 $ADERR : ;THIS BYTE IS USED TO DETERMINE IF THE
170 :PROGRAM HAS ENCOUNTERED ADDRESS ERROR
172 000276 .=$ADERR+1
173 000276 STRTDI:
174 000300 .=STRTD]+2
175 000300 LOWBNK :
176 000302 . =L OWBNK +2
177 000302 PASFLG: ;LOWER BYTE OF THIS WORD GIVES THE PASS NUMBER FOR
178 sTHE SPECIFIC TEST WHEREAS THE UPPER BYTE
17 :MAS BEEN USED BY DIFFERENT TEST FOR DIFFERENT PURPOSES
181 000304 .=PASFLG+2
182 000304 ENDSTK :
183 000306 . =ENDSTK+2
184 000306 PBNK : ;HOLDS BANK UNDER TEST FOR "TST BNK XX'' PRINTOUT.
185 000306 DECWRD :
186 000310 .=DECWRD+2
'%gg 000310 000 TYPCNT: .BYTE 0 :;glgﬁB;;gEgETEMIMS THE NUMBER OF WORDS
189 000311 000 SAVKBB: .BYTE 0 :THIS LOCATION IS USED TO SAVE THE CHARACTER
190 *HIT BY THE OPERATOR
191 sALSO IS USED AS TEMP IN ROUTINE $GTSIZ.
192 .EVEN
193
19 .
195 177560 TKS= 177560
19 177562 $KBB= 177562
197 177564 $TPS= 177564
198 177566 $TPB= 177566
199 177572 SRO= 177572
200 000312 000377 BAKPAT: .WORD 377 ;BACKGROUND PATTERN WRITTEN TO MEMORY.
202 000314 000000 SWAPAT: .WORD
203 000316 000430 RELBOT: BEGIN-50 :HOLDS LOWEST TEST ADDRESS WHEN RELOCATED.
ggg 000320 100000 MINMEM: .WORD 100000 sFIRST ADDR FOR ECC IN CASE OF APT
2% tI’Iittttttitttttt**l'tt*l’t'tl'*ttttﬁ‘t*ﬁt‘l**t*tﬁ**tﬁﬁtitittttttt
207 :LOCATIONS TO BE MODIFIED IF LIMITS SET BY OPERATOR
208 000322 (000000 LOWTWO: 0 :HOLDS BITS 17:16 OF LOW TEST ADDRESS
209 000324 000000 LOWADD: 0 *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 ""tttt*ttitttltttttl‘l’!'tt"*ttttttt!ﬁtﬁﬁittiiit*ittttttttt.iﬁtttﬁ
214
215 000332 000000 SHIMAX: 0 ;HOLDS BITS 17:16 OF MAXIMUM AVAILABLE MEMORY
216 000334 017776 SMAXM: 17776 :HOLDS BITS 15:0 OF MAXIMUM AVAILABLE MEMORY
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218 000336 000000
220 000340 000000

221 000342 000000
& 000000

3
34
35

oo

000500
000000
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012737
000774

3

10:47
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000400

APT PARAMETER BLOCK

MAXMEM: .WORD sMAXIMUM CURRENT VIRiIUAL MEMORY UNDER TEST
SAVMAX: .WORD

SAVR4: .WORD

SAVRS5: .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 "0 LOC. 4 OCCURRED

BUSER: MOV #1,¥SMSGTY ;TELL APT FATAL ERROR #000
BR BUSER ;LOOP SO APT CAN GET INFO

;*364=400 IS USED AS A STACK AREA BY ERRCHK ROUTINE FOR ERROR HISTORY PRINTOUT

SEQ 0013
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.SBTTL APT MAILBOX-ETABLE

.tttttQItttQ'tQﬁﬁttttﬁﬁﬁttttttttittttﬁtttt*tttttttttttt*tlttttt

=400
EVEN
SMAIL :
$MSGTY: .WORD
$SFATAL: .WORD
$TESTN: .WORD
$PASS: .WORD
$DEVCT: .WORD
SUNIT: .WORD
$MSGAD: .WORD
$MSGLG: .WORD
SETABLE:
SENV: .BYTE
SENVM: _BYTE
$SWREG: .WORD
SUSWR: .WORD
$CPUOP: .WORD
* &
e
;t
;t
:t
:t
$MAMS1: .BYTE
$MTYP1: .BYTE
- %
‘a
:'k
;t
$MADR1: .WORD
> &
$MAMS?2: .BYTE
SMTYP2: .BYTE
$MADR2: .WORD
$SMAMS3: _BYTE
SMTYP3: .BYTE
$MADR3: .WORD
SMAMS4 : .BYTE
$MTYP4: .BYTE
$MADR4 : .WORD
SETEND:
LMEXIT

AMSGTY
AFATAL
ATESTN
APASS

ADEVCT
AUNIT

AMSGAD
AMSGLG

AENV
AENVM
ASWREG
AUSWR
ACPUOP

AMAMS 1
AMTYP1

:sAPT MAILBOX

s sMESSAGE TYPE CODE

;sFATAL ERROR NUMBER

;s TEST NUMBER

; sPASS COUNT

ssDEVICE COUNT

;2170 UNIT NUMBER

; JMESSAGE ADDRESS

s sMESSAGE LENGTH

; sAPT ENVIRONMENT TABLE

; sENVIRONMENT BYTE

: sENVIRONMENT MODE BITS

;;APT SWITCH REGISTER

s sUSER SWITCHES

;:CPU TYPE,OPTIONS

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, @=10

BIT 10=REAL TIME CLOCK

BIT 9=FLOATING POINT PROCESSOR

BIT 8=MEMORY MANAGEMENT

;sHIGH ADDRESS . M.S. BYTE

;:MEM. TYPE ,BLK#1

MEM.TYPE BYTE == (HIGH BYTE)
900 NSEC CORE=001
300 NSEC BIPOLAR=002
500 NSEC MOS=003

;sHIGH ADDRESS ,BLK#1

MEM.LAST ADDR.=3 BYTES,THIS WORD AND LOW OF '‘TYPE'' ABOVE

s sHIGH ADDRESS.M.S. BYTF

s sMEM.TYPE ,BLKA?2

s 2MEM.LAST ADDRESS.,BLK#?2

ssHIGH ADDRESS M.S.BYTE

: JMEM. TYPE ,BLKA3

: sMEM.LAST ADDRESS.BLKA3

s sHIGH ADDRESS.M.S.BYTE

: :MEM. TYPE ,BLKA

; sMEM.LAST ADDRESS,BLK#4

A dd el dd e et It T332 3222232232222322;

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

BEGIN:

000346
000044 000024

014562

.=500
MOV
TST
MOV
MOV
MOV
JSR

PC,SP ;SET _UP STACK POINTER

=(SP) :TO EQUAL BEGIN ADDRESS

#ENDPROG , R4 :PUT _END OF PROG ADDRESS INTO R4
SP,a#SAVR6 :SAVE SP FOR FUTURE USE

#PWRDN , a# 24 ;PREPARE FOR FUTURE POWER DOWN

PC,CLRMM

;CLEAR MEM MGMT.

SEQ 0014
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BEGIN OF AREA TESTED (+20) WHEN PROGRAM RELOCATES.

(%:

7%:
6%:

5%:

1%:

8%:

2%:

3%:

ONEPAS:

CLR
TSTB
BPL
JMP
CLR
MOV
MOV
BR
ADD
MOV
CLR
CLR
MoV
TST
BIT
BNE
BIC
BIC
BR
CLR
MOV
BIS
BIS
CLR
CLR
CLR

.EVEN
CLR
TST
BEQ
JMP

a#TYPCNT
a#REL

4%

TSTSIZ

LDFLG

H7S, a4

g}k LHN77746

#4,SP
#100000,R1
(R1)+

(R1)
#20004 ,8C SRADR
-(R1)

#7740 ,3CSRADR
5%

#20000,ECCDIS
#20000,DIAGA
SETSWR
aCSRADR
#1,LDFLG
#20000,ECCDIS
xzoooo DIAGA

RO
INHREL
aCSRADR
(R1)

#100000,aCSRADR;
8%

PC.FATERR
INHREL

2%
R1,#8EGIN
2%

#20,3CSRADR
2%

#1, INHREL
#ENDPROG,R1
3%

#64,R1

1%

INHREL

ONEPAS
PC,TPCRLF

JRELOCATED ?
:BR IF NOT

;PREPARE FOR NON<-EXISTANT
:11/60 CACHE CONTROL REG
:BR IF ALL OK

;RECOVER FROM TRAP

:2ND 16K

sCLEAR FIRST LOC

;CLEAR SECOND LOC

;DIAG BIT

;READ THE LOC TO GET CHECKBITS IF ANY
:IF SET WE'RE IN MS11K

:BR IF IN MEM UNDER TEST

;JUST IN CASE WE ARE TESTING
:THE SECOND CSR (172134)

:BR_IF NOT IN MEM UNDER TEST
:CLEAR CSR

: INDICATE PROG IN MEM UNDER TEST
sDISABLE ECCINH IN LOW 16K

;SAME FOR DIAG CHECK

SIT IS, CHECK FOR ERRORS

;DON'T WANT TO TRAP
-READ THE LOC
CHECK FOR DOUBLE ERROR

;*ERROR* REPORT ERROR MESSAGE AND HALT AT FATHLT
saxxex*ERROR NUMBER 1rxwann

-ANY ERRORS FOUND YET ?
;YES, DON'T LOOK ANY FURTHER

;LOOKING FOR SBE'S IN 0-500
;BR IF NO ERRORS

JINHIBIT RELOCATION

JEND OF PROGRAM YET?

:BR IF YES

sNO POINT TO NEXT LOCATION
;KEY READING

JRELOCATION ALLOWED ?

:BR IF YES

JPRINT ROUTINE

/NO RELOC-SBE IN 0-500/

RO
aN#STESTN
TSTRP
SETSWR

;INITIALIZE POINTER

;1S THIS THE FIRST PASS
;BR IF YES (TEST TRAP CATCHERS)
sSET UP SWREG

SEQ 0015
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012704

012737
005777
000410
062706
012737
012737

012703

013737
013737
105737
100021
012701
162701
105711
001006
020127
101371
004767

016154
000377

000400

013144

000400

001576

000340
001170
000420

000422
001544

000004
000176
000174

000336
000326
000330
000421

000451
000004
000431
012762
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BEGIN OF AREA TESTED (+20) WHEN PROGRAM RELOCATES.

002732

002732
002734

000332
000334

TSTRP:

1%:

3%:
4%:

5%:

6%:

SETSWR:

1%:
2%:

APTSIZ:

1%:

MOV #ENDPROG , R4 ;ADDRESS OF END OF PROGRAM
MOV #377 ,RO ;

CLR R1 sPOINT TO ADDRESS 0

MOV (R1)+,(R4)+ ;SAVE 0000 TO BEGIN=-

CMP R1,#SMA]L JBEGINNING OF ETASLE

BLO 1% sBR IF NOT DONE

TST -(R1) +sADJUST POINTER TO TRAP VECTORS
MOV RO, (R1) JWRITE 1°'S AND 0'S

CMP RO, (R1) sNOW COMPARE

BEQ 5% ;BR IF OK

JSR PC,FATERR ;*ERROR* REPORT ERROR MESSAGE AND HALT AT FATHLT
2 Jananxx*ERROR NUMBER 2%tannx

SWAB RO H

BNE 49 ;BR IF BOTH BYTES NOT TESTED

TST R1 JHAVE WE REACHED THE BOTTOM YET
BNE 3% JBRANCH IF NO

MOV #SMAIL ,R1 sAPT, RESTORE TO $MAIL

MOV -(R4) ,-(R1) sHERE!

TST R1 sFINISHED?

BNE 63 ;BR IF NOT

CLR a(CSRADR ;CLEAR CSR

MOV #6.RO ;ADDRESS OF PSW FOR TIMEOUT TRAP
MOV #340, (RO) ;SET UP TIME OUT TRAP PSW

MOV #28,-(RO) sAND RETURN ADDRESS

TSTB aW#SENV JRUNNING UNDER APT

BEQ 1$ sIF NOT, SET UP ADDRESS FOR SWR
MOV #SSWREG, a#SWR ;OTHERWISE, PREPARE TO USE APT SWR
TST aSwR sDOES SWITCH REG POINTED TO BY SWR EXIST
BR APTS1Z ;YES, GO TO APTSIZ

ADD 4 ,SP JRESTORE STACK POINTER

MOV #SWREG ,a#SWR sPLACE ADDRESS OF SWITCH REG DESIGNED

MOV #DSPREG,a#DISPLAY;FOR COMPUTERS NOT HAVING HARDWARE
;SWITCH REG AND RUNNING STAND ALONE.
;R4=A# END PROG ON EXIT

;APTSI1Z-THIS ROUTINE WILL SEARCH THE APT MEMORY ETABLE
;AND WHEN A NON ZERO TYPE IS FOUND WILL SETUP TO TEST TO
;GIVEN HIGH ADDRESS. IF APT DEFINES SIZE LO ADDRESS MUST -00000

MOV AMAXMEM ,R3 ;POINT R3 TO MAXMEM
MOV a4HIGHTWO,a#SHIMAX ; IN CASE NO SELF SIZING DONE
MoV @#HIGHADD , a#SMAXM ;

TSTB  S#SENVM :DOES APT ALLOW SELF SIZING

BPL TRYSR :BR IF YES

MOV H#SMTYPL +4 R1 :POINT R1 TO BLOCK TYPE &4+4

SUB #4 R :POINT TO NEXT BLOCK TYPE

TSTB (R1) ;1S IT NON=ZERO

BNE 2% :BR IF YES (MEMORY EXISTS)

CMP R1,#SMTYP1 :ALL APT BLOCK TYPES BEEN CHECKED
BHI 1% :BR IF NO

JSR PC,FATERR :*ERROR* REPORT ERROR MESSAGE AND HALT AT FATHLT

SEQ 0016
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001424

001354

2%:
BRTPSZ:
TRYSR:

SLFSIZ:

1%:

11%:
2%:

22%:
3%:

(%:

5%:

17-MAR-80

PC.GETADR
PC,GETADR
TYPSIZ

#100,aSWR
TYPSIZ

MSYES
g%OUADD,R3

#4$, (RO)
aCSRADR
(R1),=-(SP)
2(R1) ,-(SP)
(R1)

2(R1)
DIAGA,aCSRADR
(R1)

@CSRADR,R2
a(CSRADR

(SP)+,2(R1)
(SP)+. (R1)
#170037,R2

zgs (RO)
#40000,R1

E 2
10:48 PAGE 10
BEGIN OF AREA TESTED (+20) WHEN

PROGRAM RELOCATES.
Jexnxxx*ERROR NUMBER 3Jnwawwn

;SET MAX APT ADDR INTO $MAXM +$HIMAX
sALSO INTO HIGHADD + HIGHTWO
;TYPE SIZE OF MEM UNDER TEST

;USER DEF INED BOUNDARIES
JBR IF YES (DON'T SIZE MEM)

sINITIALIZE MSYES

;GET READY FOR LOW TEST ADDRESS
cFIRST TEST LOC (0)

sSET UP RETURN FROM TIMEOUT TRAP

:SAVE THE CONTENTS OF TEST LOC.
*TO SET CHECK BITS OF MS11K

*DIAGNOSTIC BIT
*READ TO GET CHECK BITS
*GET CSR CONTENTS

*RESTORE THE HI WORD
*RESTORE THE LO WORD
ZONLY CARE ABOUT 11-5

;BR IF NO MS11K

sMS11K=FIRST SUCCESSFUL TEST

:NO, BRANCH

sIF THIS IS FIRST READABLE LOC

:THEN FIRST ADDRESS IS 0000, ELSE BR
sMEM MGMT AVAIL ?

;YES, GO PUT ADDR AWAY

JRUNNING IN MEM UNDER TEST

:BR IF NOT

sCLEAR THESE LOCATIONS

s INDICATE SOME MS11K FOUND
JCONTINUE TO FIND HIGH LIMIT
sPLACE ADDR AWAY (START ADDR)
JINDICATE SOME MS11 FOUND
JFIRST TEST ADDRESS

sSAVE FOR RECOVERY FROM RELOC
JPOINT TO #MAXMEM

JNEXT 4K BOUNDARY

;GO TEST IT

;FOUND ANY MS11K YET

:BR IF NO

;RESTORE STACK POINTER AFTER TRAP
;SERVICE MM IF AVAILABLE

;SEE IF MM HAS TO BE TESTED

;BR IF NO MM

;SET UP RETURN ADDRESS FROM TRAP
;BEGIN CHECKING ABOVE 28k

SEQ 0017
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000671
062706
022701

001007
022737
001403
004767
000757

024341
020127

162703
004767

012710
005737
001035
051104

012703

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

F 2
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172352

042101
000040

BEGIN OF AREA TESTED (+20) WHEN

6%:

7%:

8%:

TYPSIZ:

TYPMEM:

SETSTK:

4%:

BR
ADD
cMP

BNE
cMP
BEQ
JSR

MOV

.ASCIZ
.EVEN

CLR
MOV
INCB
JSR
MOV
MOV
JSR
JSR

JSR
LASCI2
.EVEN
JSR

MOV
JSR

MOV
ADD

1%
#4,SP
#160000,R1

7$
#7400,a#172352
7%

PC.,UPMM
5%

=(R3) ,=(R1)
R1,4#37776
8$

(R1)+
PC,PUTADR
#2,(R3)
#4 ,R3

PC ,PUTADR
#2,(R3)
TYPS1Z
PC,PUTADR

#4 ,R3
PC,PUTADR

#BUSER, (RO)
AFSPASS
SETSTK
PC,TPCRLF

/CSR ADDR = /

#DATBUF ,R3
(R3)+
CSRADR, (R3)
a#TYPCNT
PC,TYPOCT
R4 ,R3
#LOWTWO ,R1
PC,PCRLF
PC,OCTTYP

PC, STYPE
1-

PC,OCTTYP

#HIGHTWO,R3
PC.$GTSIZ

R4 .R1
#18. R4

PROGRAM RELUOCATES.

+RESTORE STACK POINTER

;IF R1 DID NOT READ THE HIGHEST
;LOCATION POINTED TO BY PAR6,
;1T HAS_REACHED MAX MS11K.

:GO TO 78 IF DONE

:CHECK PARS FOR MAX

;BR IF DONE

;NOT DONE UPDATE MEM MGMT.

;CAUSE R3 TO POINT TO $MAXM AND
sR1 TO MAX AVAILABLE MEMORY
sMEANS WE MOVED INTO PAR?2

:IF WE DID WE MUST ADJUST ADDRESS
+RESTORE R1

;PUT AWAY ORIGINAL ADDRESS
;ADJUST BITS 15-0

;POINT TO HIGHADD

;PUT IT AWAY

sADJUST

;AND CONTINUE TO TYPE THE SIZE
;PLACE ADDR IN R1 AT LOCATIONS
SMAXM AND SHIMAX

;POINT TO HIGHADD

;PLACE ADDR IN R1 AT HIGHADD & HIGHTWO

sSET UP VECTOR FOR FUTURE TRAP
;ONLY CARE ABOUT FIRST PASS
;BR IF NOT

;PRINT ROUTINE

sNEED A LOCATION TO PRINT FROM
:CLEAR HIGH ORDER BITS
sADDRESS TO BE TYPED

;ONE WORD TO BE TYPED

:TYPE THE WORD

;POINT R3 TO LOWEST AVAIL MEM

sTYPE <CR><LF>
;TYPE LOW TEST ADDRESS
;(LOWTWO + LOWADD)

: TYPE l‘...

:TYPE HIGHEST TEST ADDRESS

;(HIGHTWO + HIGHADD)

JPOINT R3 TO HIGH ORDER BITS OF HIGH MEM
JGET THE BITS 13-17 ON TOP ADDRESS
;PLACED IN BITS 0=4 OF R2

s #ENDPROG

JAPPEND THE ERRCR STACK FOR MEMORY

SEQ 0018
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000304

157776

157776
000002

013250
000276
000042

000042
005674

000344
013174
000320

000322

157776
010000
012072

010044

177776
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000336

000046

000564

6%:

SAVLDR:

2%:

4%:

TSTREL :
TSTSie:

1%:

2%:

3%:
4%:

6%:

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

DEC

JUNDER TEST TO END OF PROGRAM

5% ‘R2 = # OF 4K BANKS

R4 , a¥ENDSTK :SAVE ADDR OF END OF ERROR STACK

(R1)+ :CLEAR THE ERROR STACK

Sk

#157776 ,34MAXMEM; SET MAXMEM TO MAX VIRTUAL ADDRESS

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

SAVLDR :YES, SAVE LOADER

(R3) ,#157776  :BETWEEN 28K - 32K ?

SAVLDR *BR IF YES

(R3),2(R3) :OTHERWISE MAKE CONTENTS OF MAXMEM
;EQUAL TO MAX AVAIL MEMORY AND
*FALL THRU TO SAVE LOADER.

PC,CLRMM :DISABLE MM

§g§;+RS :POINT R3 TO LOC MAXMEM

#276.R5 :GOING TO SAVE 300 BYTES

62 *RUNNING UNDER ACT OR XXDP

2% :IF NOT GO TO 2%
3:42.3#46 s XXDP CHAIN MODE

#<1502.%2>,R5  ;SAVE 1500. WORDS FOR XXDP CHAIN
(R5)+,(R4)+

gg.(né>
(R3)+, (R3) + :SAVE MAXMEM INTO SAVMAX
R4, (R3)+ :SAVE CONTENTS OF R4 INTO SAVR4
RS, @#SAVRS ;SAVE HIGHEST VIRTUAL ADDR +2
PC.CLRMM *DISABLE MEM MGMT UNIT
SIMINMEM , RS :MAKE MINMEM THE LOWEST TEST ADDRESS
-(RS) :SET RS TO HIGHEST VIRTUAL ADDR. AGAIN
#LOWTWO,R3 :PREPARE TO LOAD R4 & RS WITH
*THE MEM BOUNDARIES
(R3)+ :IF BITS 17 & 16 OF LOWEST ADDRESS ARE NON 0

2% ;GO0 TO 2%
223),#157776 ;IF HIGHER THAN 157776 GO ENABLE MM

gloooo.asun ;#ESHEEKHGHT SELECTED
PC,FATERR :*ERROR* REPORT ERROR MESSAGE AND HALT AT FATHLT
sexxxxxERROR NUMBER 4rwrnnn

TSTMM ;GO TEST MEM MGMT

2:,(R3)¢

-2(R3) R4 JPOINT R4 TO LOWEST LOC UNDER TEST

(R3)+ IS BITS 17 & 16 OF HIGHEST LOC TO BE
sTESTED ARE NON ZERO

9% ;IF SO, GO TO 9%

(R3) ,RS ;OTHERWISE SEE IF HIGHEST ADDR. TO BE

;TESTED IS HIGHER THAN 157776

SEQ 0019
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BEGIN OF AREA TESTED (+20) WHEN PROGRAM RELOCATES.

0%:

108:

MEMTST:

CLRMEM:

000420 3%:

051122

052123
043505

043516
051524

4%:
000300 CONT:

.ASCIZ

.EVEN
MOV

MOV
MOV
MOV

9%

(R3) ,RS
R4 RS

10$
PC,FATERR

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

(RS)+

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

;*ERROR* REPORT ERROR MESSAGE AND HALT AT FATHLT
Jaxnxx*ERROR NUMBER Setwnwn

JRESTORE CONTENTS OF MAXMEM
sMAKE THE CONTENTS OF MAXMEM=
;MAX AVAIL MEM+2

;SET R5=MAXMEM +?2

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

#BAKPAT ,R2
(R2)+,(R2)
(R2)
aSWR,R2
#177740.R2
12’ R2

PC.FATERR

AA/MINMEM R
Sg,TSTADD

43
ECCDIS ,aCSRADR
#4 R1

R1 RS

28’

PC,TPCRLF

;COPY IT INTO SWAPAT

:SWAP THE BYTES

;GET BITS IN SW REG

;ONLY WANT THE TEST NUMBER FOR LOOPING

gQNI; gE HIGHER THAN 20
:*ERROR* REPORT ERROR MESSAGE AND HALT AT FATHLT
Jannax*ERROR NUMBER Gxxxnwn

;GET FIRST TEST LOC IN SLICE
;CHECK FOR ERROR FREE TEST ADDRESS

;R3 = 0 MEANS ERROR FREE LOC FOUND
:BR AND SAVE IT

sECC DISABLE

:NEXT WORD

;END OF SLICE YET ?

:BR IF NOT

:PRINT ROUTINE

/NO ERROR FREE LOC FOR ECC TESTS/

<15><12>/BEGINNING AT TST13/

#13,R2

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

:ST