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IDENTIFICATION

PRODUCT CODE:  AC-F138A-M(

PRODUCT NAME:  CJKDAAO F=11 MMU DIAG

DATE: 12=JAN-1979

MAINTAINER: SMALL SYSTEMS DIAGNOSTIC ENGINEERING

THE INFORMATION IN THIS DOCUMENT IS SUBJECT TO CHANGE WIlTHOUT
NOTICE AND SHOULD NOT BE CONSTRUED AS A COMMITMENT BY DIGITAL
EQUIPMENT CORPORATION. DIGITAL EQUIPMENT CORPORATION ASSUMES
ggCRSES?“SlBlLIT‘ FOR ANY ERRORS THAT MAY APPEAR IN THIS

v .

THE SOF TWARE DESCRIBED IN THIS DOCUMENT 1S FURNISHED TO THE
PURCHASER UNDER A LICENSE FOR USE ON A SINGLE COMPUTER SYSTEM
AND CAN BE COPIED (WITH INCLUSION OF DIGITAL'S COPYRIGHT NOTICE)
ONLY FOR USE IN SUCH SYSTEM, EXCEPT AS MAY OTHERWISE BE PROVIDED
IN WRITING BY DIGITAL.

DIGITAL EQUIPMENT CORPORATION ASSUMES NO RESPONSIBILITY
FOR THE USE OR RELIABILITY OF ITS SOFTWARE ON EQUIPMENT
THAT IS NOT SUPPLIED BY DIGITAL.

COPYRIGHT  (C) 1979 BY DIGITAL EQUIPMENT CORPORATION
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PROGRAR INFORMATION

ABSTRACT

THIS PROGRAM WAS DESIGNED USING A *BOTTOM UP'* APPROACH
STARTING WITH THE SMALLEST SEGMENT OF MEMORY MANAGMENT
LOGIC POSSIBLE AND BUILDING TO COVER ALL OF THE LOGIC.
THE DIAGNOSTIC WILL PROVIDE ENOUGH INFORMATION SUCH THAT
BY DEDUCTION, THE FAILURE CAN BE ISOLATED TO A SMALL
SEGMENT OF THE MEMORY MANAGEMENT LOGIC.

THE PROGRAM BEGINS BY TESTING SOME OF THE INTERNAL CPU
DATA AND ADDRESS PATHS AND ADDRESS DETECTION LOGIC, THEN
WORKS OUTWARD THROUGH THE MEMORY MANAGEMENT REGISTERS.
AFTER THE REGISTERS ARE FOUND TO BE USEABLE, RELOCATION
(CONSTRUCTION OF PHYSICAL ADDRESSES FROM A VIRTUAL ADDRESS
AND THE ASSOCIATED PAR/PDR INFORMATION) 1S TESTED FOLLOWED
BY TESTING OF THE ABORT AND STATUS SEGMENTS OF LOGIC.
FINALLY, CHECKS OF SPECIAL ABORT SEQUENCES AND TESTING OF
THE MFPI/MTPI INSTRUCTIONS ARE DONE.

REQUIREMENTS

A KDF11-A PROCESSOR WITH A MINIMUM OF 16K OF MEMORY

AND 2. CONSOLE TERMINAL ARE REQUIRED TO RUN THE PROGRAM
UNLESS THE PROGRAM IS RUNNING UNDER APT OR ACT IN WHICH
CASE THE CONSOLE TERMINAL 1S NOT NECESSARY.

ACT11/XXOP PROGRAMMING SPECIFICATION

STANDARD APT SYSTEM TO A PDP11 DIAGNOSTIC INTERFACE
. DIAGNOSITC ENGINEERING STANDARDS AND CONVENTIONS

. PDP11 MAINDEC SYSMAC PACKAGE

XXDP USER'S MANUAL

PRELIMINARY PROGRAMS

BEFORE THIS MEMORY MANAGEMENT DIAGNOSITC IS RUN, THE
FOLLOWING CPU DIAGNOSTIC SHOULD BE RUN:

MD-11-CJKDB FONZ=11 CPU TESTS
ALSO, ONE OF THE MAIN MEMORY DIAGNOSTICS SHOULD BE RUN
TO SCAN AT LEAST THE FIRST 16K TO SEE THAT A PROGRAM
CAN BE EXECUTED.

OPERATING INSTRUCTIONS

SEQ 0004
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LOADING PROCEDURES

THE PROGRAM 1S SUPPLIED ON THE DIAGNOSTIC LOAD MEDIA.
REFER TO THE XXDP USER'S MANUAL FOR FURTHER INFORMATION.
FOR USE WITH ACT OR APT, REFER TO THEIR RESPECTIVE
DOCUMENTS. THE PROGRAM CAN ALSO BE DIRECTLY LOADED
USING THE ABSOLUTE LOADER AND THE BINARY PAPER TAPE.

STARTING PROCEDURES

THE PROGRAM 1S STARTED BY LOADING ADDRESS 200. SINCE THERE
1S NO HARDWARE SWITCH REGISTER, THE PROGRAM WILL USE_THE

SOF TWARE SWITCH REGISTER AT LOCATION 176 (LOCATION 174

WILL BE USED AS THE SOF TWARE DISPLAY REGISTER). IN THAT CASE
THE PROGRAM WILL ASK FOR THE INITIAL SWITCH REGISTER

VALUE BY TYPING '‘SWR= XXXXXX NEW= ‘' AFTER TYPING

THE NAME OF THE PROGRAM (XXXXXX = THE OCTAL CONTENTS OF
LOCATION 176). (SEE SECTION 2.4)

CONTROL SWITCH SETTINGS

SW15 100000 HALT ON ERROR

THIS SWITCH WHEN SET WILL HALT
THE PROCESSOR WHEN AN ERROR 1S
DETECTED AFTER THE ERROR MESSAGE
HAS BEEN TYPED. PRESSING CONTINUE
WILL RESUME TESTING (SEE SECTION
3.1 ABOUT LOADING THE SWITCH REG
BEFORE CONTINUING).

SWia 040000 LOOP ON TEST
THIS SWITCH WHEN SET WILL
CAUSE THE PROGRAM TO LOOP ON
THE CURRENT SUBTEST.

Sw13 020000 INHIBIT ERROR TYPEOUTS
THIS SWITCH WHEN SET WILL
INHIBIT THE TYPING OF ERROR
MESSAGES.

Swi2 010000 INHIBIT TRACE TRAP
THIS SWITCH WHEN SET WILL
INHIBIT T=BIT TRAPPING WHICH
NORMALLY TAKES PLACE DURING
EVERY OTHER PASS STARTING
WITH THE THIRD PASS.

Swil 004000 INHIBIT SUBTEST ITERATIONS
THIS SWITCH WHEN SET INHIBITS
ITERATIONS OF EACH SUBTEST AFTER

SEQ 0005
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THE FIRST PASS. IF THIS SWITCH
IS NOT SET, EACH SUBTEST IS RUN
200. TIMES.

SWw10 002000 BELL ON ERROR
THIS SWITCH WHEN SET WILL RING
THE CONSOLE TERMINAL BELL WHEN
AN ERROR HAS BEEN DETECTED.

Sw9 001000 LOOP ON ERROR
THIS SWITCH WHEN SET WILL
CAUSE THE PROGRAM TO LOOP ON THE
FIRST FAILURE WHICH 1S ENCOUNTERED
EVEN IF THE FAILURE IS INTERMITTANT

Sw8 000400 LOOP ON TEST IN SWR<7:0>
THIS SWITCH WHEN SET WILL
CAUSE THE PROGRAM TO LOOP ON THE
TEST WHOSE TEST NUMBER 1S SET
IN BITS 7-0 OF THE SWITCH REG.

LOADING THE SWITCH REGISTER

TO LOAD THE SOFTWARE SWITCH REG. WHILE THE PROGRAM 1S
RUNNING, A CONTROL G (*“G) SHOULD BE TYPED ON THE CONSOLE
TERMINAL. (THE °'‘SCOPE'' AND ''ERROR'' ROUTINES CHECK TO SEE

IF A *“G HAS BEEN TYPED.) THE ORIGINAL VALUE OF THE SOF TWARE
SWTICH REG. WILL BE REQUESTED AS MENTIONED IN SECTION 2.2.

IN RESPONSE TO A “G OR AT THE BEGINNING OF THE PROGRAM, THE
PROGRAM WILL TYPE:

SWR = XXXXXX NEW =

WHERE “'XXXXXX'' 1S THE CURRENT OCTAL CONTENTS OF LOC. 176.
THE OPERATOR MAY THEN TYPE ANY ONE OF THE FOLLOWING:
XXXXXX<CR> ONE TO SIX OCTAL DIGITS FOLLOWED BY A
- CARRIAGE RETURN WHICH WILL BE LOADED
AS THE NEW VALUE FOR THE SWITCH REG.
<CR> :gS}TAI§CR>. LEAVES THE SWITCH REG.
XXX*U A CONTROL-U (“U) WILL CAUSE ALL OF THE
DIGITS TYPED SO FAR TO BE IGNORED.
- WILL CAUSE THE PROGRAM TO TYPE THE PRESENT
TEST AND PASS NUMBERS, REQUEST A NEW VALUE
FOR THE SWITCH REG., AND JUMP TO THE END-
OF=PASS ROUTINE SO THE PROGRAM WILL GO DIRECTLY
TO THE NEXT PASS WITH A NEW SW. REG. VALUE
<ILL.CHAR> ANY CHARACTER TYPED WHICH 1S NOT ANY OF THE
ABOVE OR AN OCTAL DIGIT WILL CAUSE THE PROGRAM
A TYPE A ""2<CRLF>'" AND REACT AS THOUGH A
‘U HAD BEEN TYPED.

NOTE: RECOGNITION OF A *G MAY BE HAMPERED BY

SEQ 0006
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°°°°° EXECUTION OF A COUPLE "RESET'" INSTRUCTIONS
WITHIN THE PROGRANM.

EXECUTION TIMES

THE RUN TIME FOR A SINGLE PASS WITH NO ITERATIONS
OR TRACE TRAPPING 1S APPROXIMATELY 5 SECONDS.

THE RUN TIME FOR A SINGLE PASS WITH ITERATIONS
AND TRACE TRAPPING ENABLED IS APPROXIMATELY 30 SECONDS.

ERROR INFORMATION

IF AN ERROR IS DETECTED, THE PROGRAM WILL TRAP TO THE
ERROR HANDLING ROUTINE (SERROR). THE VALUE OF BITS
15,13,10, AND 9 IN THE SWITCH REGISTER ARE CONSIDERED
IN REPORTING AN ERROR (SEE SECTION 2.3). THE

ERROR INFORMATION WILL BE TYPED UNLESS SW13 = 1.

IF SW15 = 1, THE PROCESSOR WILL HALT AFTER THE ERROR IS
REPORTED. 1F THE CONTENTS OF THE SOFTWARE SWITCH REGISTER
ARE TO BE CHANGED, A “G SHOULD BE TYPED BEFORE PRESSING
“'CONTINUE"' TO RESUME TESTING.

IF SW9 = 1 (LOOP ON ERROR), THE PROGRAM WILL GO TO THE
ADDRESS CONTAINED IN LOCATION “‘SLPERR'’. AFTER REPORTING
THE ERROR. “‘SLPERR'' 1S SET BY EACH ''SCOPE'' CALL AND 1S
SET DIRECTLY DURING SOME SUBTESTS TO PROVIDE THE SMALLEST
LOOP FOR LOOPING ON ERROR. IF SW9 = 0, THE PROGRAM WILL
RETURN TO THE INSTRUCTION FOLLOWING THE ERROR CALL.

(SEE SECTION 5.3 FOR MORE ON ‘‘LOOP ON ERROR'').

INTERPRETING ERROR REPORTS

EVERY ERROR REPORT TYPES THE NUMBER OF THE TEST IN WHICH
THE ERROR TOOK PLACE (TESTNO) AND THE LOCATION OF THE
ERROR CALL (ERRORPC). THESE TWO VALUES PINPOINT THE
PLACE IN THE CODE THAT THE ERROR OCCURRED. BY REFERRING
TO THE PROGRAM LISTING, THE OPERATOR CAN THEN READ THE

COMMENTS ASSOCIATED WITH THAT PARTICULAR ERROR AND SUBTEST.

A DESCRIPTION OF THE TEST FOUND IN THE PROGRAM LISTING

WILL ALSO PROVIDE THE OPERATOR WITH INFORMATION ON THE LOGIC

AND FUNCTIONS BEING TESTED.

EVERY ERROR REPORT ALSO TYPES AN ERROR MESSAGE
GIVING A VERBAL DESCRIPTION OF THE ERROR THAT HAS
BEEN DETECTED.

BY USING THE COMMENTS AND TEST DESCRIPTION FOUND IN
THE PROGRAM LISTING TO DETERMINE WHAT FUNCTION OR

SEa 0007
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LOGIC WAS BEING TESTED, THE OPERATOR CAN THEN REFER
TO THE ENGINEERING DRAWINGS TO ISOLATE THE PROBABLE
CAUSE FOR THE FAILURE.

SAMPLE ERROR REPORT

BELOW IS AN EXAMPLE OF AN ERROR WHICH COULD HAVE
OCCURRED DURING EXECUTION OF THE PROGRAM:

MEM. MGMT. REG. BITS NOT SET CORRECTLY

REGISTR WROTE READ READ=(BINARY)

ADDRESS (OCTAL) (OCTAL) 5432109876543210 TESTNO ERRORPC
177572 040000 060000 0110000000000000 000012 022060

WE SEE THAT THE ERROR OCCURRED IN TEST 12 AT LOACTION
022060. THE "‘REGISTR ADDRESS'' TELLS US THAT WE WERE
TESTING MEMORY MANAGEMENT'S STATUS RGISTER 0 (SRO).

IN THE LISTING, THE TEST DESCRIPTION SAYS THAT THE
ERROR BITS (BITS <15:13>) OF SRO WERE BEING SET AND
CLEARED INDIVIDUALLY. THE ERROR REPORT SAYS WE TRIED
T0 SET BIT 14 BY WRITING ''040000°' TO SRO BUT WHEN WE
READ 1T BACK WE READ '‘'060000''. IT APPEARS THAT BIT 13 IS
STUCK AT **1"° OR IT IS GETTING SET WHEN BIT 14 IS SET
10 "*1'". ERROR REPORTS BEFORE AND AFTER THIS ONE COULD
TELL US WHICH 1. /HE CASE.

MISCELLANEOUS INFORMATION

ACT/APT/XXDP COMPATABILITY

THE PROGRAM IS FULLY ACT AND APT COMPATABLE
AND 1S SUPPORTED UNDER THE XXDP PACKAGE.

END-OF -PASS MESSAGE

AT THE END OF EACH PASS OF THE PROGRAM THE PASS NUMBER
AND TOTAL NUMBER OF ERRORS SINCE THE LAST END-OF-PASS ARE
REPORTED IN THE END-OF-PASS MESSAGE. FOR EXAMPLE:

END OF PASS #2 TOTAL ERRORS SINCE LAST REPORT 0
THAT WOULD INDICATE THAT PASS TWO WAS JUST COMPLETED
AND NO ERRORS WERE DETECTED DURING THAT PASS. BOTH
THE PASS NUMBER AND NUMBER OF ERRORS ARE DECIMAL NUMBERS.

T=BIT TRAPPING

THE "‘T=BIT" (BIT &) IN THE PROCESSOR STATUS WORD IS SET

BY AN "‘RTI" IN THE END-OF=PASS ROUTINE FOR EVERV OTHER PASS
BEGINNING WITH THE THIRD PASS (PASSES 3.5,7 9...). 1-811
TRAPPING CAN BE INWIBITED BY SETTING BIT 12°= 1 IN THE SWITCH

SEQ 0008
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4.4

4.5

4.6

REGISTER (SEE SECTION 2.4).
POWER FAILURE HANDLING

IF A POWER FAIL OCCURS (FOLLOWED BY A POWER UP), THE
MESSAGE ‘‘POWER FAILURE-RESTARTING'' IS TYPED OUT AND
THE PROGRAM WILL RESTART EXECUTION AT "RESTRT:"

PHYSICAL BUS ADDRESS CONSTRUCTION

BELOW IS A SIMPLIFIED DIAGRARM OF HOW THE MEMORY
MAMAGEMENT LOGIC CONSTRUCTS A PHYSICAL BUS ADDRESS
USING THE VIRTUAL ADDRESS AND THE PAGE ADDRESS REGISTER.
THE PAGE DESCRIPTOR REGISTER SELECTED WILL CONTAIN THE
PAGE EXPANSION, LENGTH, AND ACCESS INFORMATION.

12 11 10 09 08 07 06 05 04 03 02 01 00

/ 0 e P Wk = B da B S 3% 0/ VBA*

I

(ADDED TO) }

15 16 13 12 11 10 09 08 07 06 05 04 03 02 01 00 %
1
1
1

PAR®*

/0 00O0O O OT 11700000001 1 1 1 1 0/ PBA

- e E D A E D DS TS -

= VBA BITS <15:13> SELECT THE APPROPRIATE PAR AND PDR
«e= PSW MODE BIT 01 (BIT 15) SELECTS THE USER (=1) OR
KERNEL (=0) SET OF PAR'S/PDR'S

RELOCAIION THROUGHOUT MEMORY

A FEATURE WAS ADDED TO ALLOW THE CONSTRUCTION OF PHYSICAL

BUS ADDRESSES ABOVE THE NORMAL 16K LIMIT. THE SEITING

OF THE LOCATION SMADR1 IN THE E-TABLE WITH ONE OF THE
FOLLOWING CONSTANTS WILL ACCESS LOCATIONS BETWEEN O AND 7600

OF EACH 4K GROUP UP TO THE MAXIMUM MEMORY ON THE SYSTEM.

THE FIRST LOCATION OF EACH BLOCK(32 WORDS) 1S WRITTEN AND READ.
SEE TEST #24 IN THE LISTING FOR MORE DETAILS.

CONSTANT MAX. MEM, CONS!ANT MAX. MEM, CONSTANT MAX. MEM.
0 OR 600 16K 3200 56K 5600 96K
1000 20K 5400 60K 6000 100x

SEQ 0009
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1200 24K 3600 64K 6200 104K
1400 28k 4000 68K 6400 108k
1600 32K 4200 72K 6600 112K
2000 36K 4400 76K 7000 116K
2200 40K 4600 80K 7200 120K
2400 44K 5000 84K 7400 124K
2600 48k 5200 88k 7600 128k
3000 52K 56400 92

FOLLOWING IS A LIST OF THE SUBROUTINES AND HANDLERS USED
BY THIS PROGRAM THAT ARE NOT PROVIDED BY THE ''SYSMAC
PACKAGE''. DETAILS OF THE SUBROUTINES UNIQUE TO THIS
PROGRAM MAY BE FOUND IN THE PROGRAM LISTING. REFER TO
;ga‘raggﬂht" DOCUMENT AND PROGRAM LISTING FOR THE OTHER

. TURN OFF T-BIT AND SAVE CURRENT PSW

. TURN ON T-BI1T AND RESTORE PREVIOUS PSW

« SET ALL WRITEABLE BITS IN ALL PAR/PDR'S

. READ AND COMPARE KERNEL AND USER PAR/PDR'S
. CONVERT VIRTUAL ADDRESS TO PHYSICAL ADDRESS

PROGRAM LISTING

WVASS WLIN) =

A TABLE OF CONTENTS APPEARS AT THE BEGINNING OF THE LISTING
WHICH CONTAINS THE NAMES OF EACH SECTION, SUBTEST, AND
ggngNE AND THE LINE NUMBERS CORRESPONDING TO THE START OF

FOLLOWING THIS SECTION OF DOCUMENTATION IS THE ACTUAL
PROGRAM LISTING COMPLETE WITH SUBTEST DESCRIPTIONS AND
“‘CODING COMMENTS''.

USING THE PROGRAM TO DIAGNOSE A FAULT

WHEN AN ERROR OCCURS, ONE OF THE THINGS THAT'S IMPORTANT

TO NOTE IS WHAT PASS THE ERROR OCCURRED ON. IF THE PASS
NUMBER 1S ODD AND 1S THREE OR GREATER, THE ERROR MIGHT BE
T=BIT SENSITIVE. TRY RUNNING THE PROGRAM AGAIN WITH BIT

12 OF THE SWITCH REG. EQUAL TO °'*1'' TO INHIBIT T-BIT

TRAPPING. IF THE PASS NUMBER 1S GREATER THAN ONE, THE

ERROR MAY BE ITERATION SENSITIVE. TRY RUNNING THE PROGRAM
AGAIN WITH BIT 11 OF THE SWITCH REG. EQUAL TO ''1'' TO INHIBIT
ITERATIONS., THESE HINTS SHOULD HELP YOU DETERMINE WHAT MAKES
THE MACHINE FAIL AND WHEN.

IF YOU HAVE BEEN RUNNING WITH BIT 15 OF THE SWITCH

SEa 0010
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REG. EQUAL TO °0'°, THEN YOU ARE ABLE TO LOOK AT ALL

THE ERRORS THAT MAY BE RELATED TO THE FAULT YOU ARE
DIAGNOSING. A FAULT IN AN EARLIER TEST MAY RESULT IN
ERRORS DURING LATER TESTS WHICH MAY GIVE YOU MORE

CLUES ABOUT THE NATURE OF THE FAULT. NOW USE THE METHOD
OUTLINED IN SECTION 3.2 FOR EACH ERROR TO GATHER AS
MUCH INFORRMATION AS POSSIBLE.

NOW TO TEST YOUR IDEAS ON THE CAUSE OF THE FAILURE,

YOU MAY WANT TO SCOPE THIS ERROR CONDITION. SET BIT 09
OF THE SWITCH REG. EQUAL TO "1"° TO LOOP ON THE ERROR.
FOR AN EVEN TIGHTER SCOPE LOOP THE ERROR CALL CAN BE
REPLACED WITH A BRANCH (REFER TO COMMENTS BY ERROR CALLS
IN THE PROGRAM LISTING).

OR YOU COULD LOOP ON THE TEST BY EITHER SETTING BIT 14

OF THE SWITCH REG. EQUAL TO '“1** OF BY SETTING BI1T 08 OF THE

SWITCH REG. EQUAL TO *'1°' AND THEN SETTING THE TEST NUMBER

IN BITS 07-00 OF THE SWITCH REG. YOU WILL PROBABLY WANT TO

é:c{!l}oER?OR TYPEOUTS BY SETTING BIT 13 OF THE SWITCH REG.
L " IO'

SEa 001
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547 177772
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550
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555 000003
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562
563
564 000000
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LTITLE MD=-11-CJKDA=A F=11 MMU DIAG
;*COPYRIGHT (C) JAN-T79

:*DIGITAL EQUIPMENT_CORP.
:*MAYNARD, MASS. 01754

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

X
.SBTTL OPERATIONAL SWITCH SETTINGS

.

SWITCH USE
HALT ON ERROR
LOOP ON TEST

5
4
3 INHIBIT ERROR TYPEOUTS
% INHIBIT TRACE TRAP
0
3

INHIBIT 1TERATIONS
BELL ON ERROR

LOOP ON ERROR

LOOP ON TEST IN SWR<7:0>
.SBTTL BASIC DEFINITIONS ¥

:*INITIAL ADDRESS OF THE STACK POINTER ##+ 1100 »e+
STACK= 1100

.EQUIV EMT,ERROR ::BASIC DEFINITION OF ERROR CALL
.EQUlvV 107,SCOPE ::BASIC DEFINITION OF SCOPE CALL
:*M]ISCELLANEOUS DEFINITIONS

HT= " ::CODE FOR HORIZONTAL TAB

LF= 12 :sCODE FOR LINE FEED

CR= 15 ::CODE FOR CARRIAGE RETURN

CRLF= 200 ;;CODE FOR CARRIAGE RETURN=LINE FEED
PS= 177776 : sPROCESSOR STATUS WORD

.EQUlV PS,PSW :

STKLMT= 177774 : :sSTACK LIMIT REGISTER

PIRQ= 177772 . : :PROGRAM INTERRUPT REQUEST REGISTER
DSWR= 177570 - : sHARDWARE SWITCH REGISTER
DDISP= 177570 : sHARDWARE DISPLAY REGISTER
:*GENERAL PURPOSE REGISTER DEFINITIONS

RO= %0 : sGENERAL REGISTER

R1= 4 s sGENERAL REGISTER

R2= %2 : sGENERAL REGISTER

R3= 23 : sGENERAL REGISTER

R&= 24 s sGENERAL REGISTER

RS= 15 : sGENERAL REGISTER

R6= %6 : sGENERAL REGISTER

R7= X7 ; sGENERAL REGISTER

SP= 26 ::STACK POINTER

PC= X7 ; :PROGRAM COUNTER

;*PRIORJTY LEVEL DEFINITIONS

PRO= 0 ::PRIORITY LEVEL O

PR1= 40 ::PRIORITY LEVEL 1

SEQ 0012
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566 000100
567 000140
568 000200
569 000240
570 000300
5N 000340
572

573

576 100000
575 040000
576 020000
s77 010000
578 004000
579 002000
580 001000
581 000400
582 000200
583 000100
584 000040
585 000020
586 000010
587 000004
588 000002
589 000001
590

591

592

593

594

595

596

597

598

599

600

601

602 100000
603 040000
604 020000
605 010000
606 004000
607 002000
608 001000
609 000400
610 000200
611 000100
612 000040
613 000020
614 000010
615 000004
616 000002
617 000001
618

619

N
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BASIC DEFINITIONS

PR2= 100 ssPRIORITY LEVEL
PR3= 140 ::PRIORITY LEVEL
PR = 200 ::PRIORITY LEVEL
PRS= 240 ;:PRIORITY LEVEL
PR6= 300 ::PRIORITY LEVEL
PR7= 340 ::PRIORITY LEVEL
;*"'SWITCH REGISTER' SWITCH DEFINITIONS
SWw15= 100000
SWwis= 40000
swi3= 20000
swi2= 10000
SWwil= 4000
Swi0= 2000

sw09= 1000
Sw08= 400
sw07= 200
swo6= 100
SWw0S5= 40
SWi4= 20
Sw03= 10
Swi2= 4
swo1= 2
Sw00= 1

LEQUIV SWO09,Sw9

EQulv Sw08,sw8

EQulv SW07,Sw?7

EQulv SW06,S5wé

LEQUIV SWO0S. SwWS

LEQUIV SWO04,SW4

EQulv SW03,Sw3

EQulvy Sw02,Sw2

EQuly Sw01,sw!

.EQUlv Sw00,Sw0

:*DATA BIT DEFINITIONS (BITOO TO BIT1S)
BIT15= 100000
BIT14= 40000
BIT13= 20000
B1T112= 10000
BIT11= 4000
81110= 2000
81109= 1000
B1108= 400
B1107= 200
B1106= 100
BI1105= 40
BIT104= 20
BI103= 10
BI102= &
BIT101= 2 .
BIT00= 1

.EQUlV Bltg9.8119

.EQUlvy BI1708.B118

EQulv B81107,B117

EQulv B1106,.B176

NOWVES LT

SEQ 0013
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622 .EQUIV BIT05,BITS
623 .EQUIV BIT04.BIT4
624 .EQulv B1703.B113
625 .EQUIV B17102,B1T12
626 .EQuUIv BIT01.BITY
25; .EQUIV B1100,B170
629 ;*BASIC ''CPU"' TRAP VECTOR ADDRESSES
630 000004 ERRVEC= & ::TIME OUT AND OTHER ERRORS
631 000010 RESVEC= 10 ..assenveo AND ILLEGAL INSTRUCTIONS
632 000014 1BITVEC=14 STYBIT
633 000014 TRIVEC= 14 : TRACE TRAP
634 000014 BPTVEC= 14 : :BREAKPOINT TRAP (BPT)
635 000020 10TVEC= 20 : S INPUT/OUTPUT TRAP (10T) ##SCOPE#+
636 000024 PURVEC= 24 : :POVER FAIL
637 000030 EMTVEC= 30 : sEMULATOR TRAP (EMT) «#ERROR*+
638 000034 TRAPVEC=34 s :"TRAP'* TRAP
639 000060 TKVEC= 60 ::TTY KEYBOARD VECTOR
640 * 000064 TPVEC= 64 :TTY PRINTER VECTOR
641 000240 PIRQVEC=240 : :PROGRAM INTERRUPT REQUEST VECTOR
22§ .SBTTL MEMORY MANAGEMENT DEFINITIONS
g:g :*KT11 VECTOR ADDRESS
229 000250 MMVEC= 250
g:g ;*KT11 STATUS REGISTER ADDRESSES
650 177572 SRO= 177572 :
651 177574 SR1= 177574 -
652 177576 SR2= 177576 e
223 172516 SR3= 172516 _ 7
! 5.

ggz ;*USER *'1'* PAGE DESCRIPTOR REGISTERS
657 177600 UIPDRO= 177600 :
658 177602 ~ UIPDR1= 177602
659 177604 ! UIPDR2= 177604 .
660 177606 .« UIPDR3= 177606 g . B
661 177610 UIPDR&= 177610 W, V %
662 177612 UIPDRS= 177612 = L
663 177614 UIPDRé= 177614 . 1&{
222 177616 UIPDR7= 177616 |
boc; :*USER ''1'* PAGE ADDRESS REGISTERS ‘A
66 .
668 177640 UIPARO= 177640
669 177642 UIPAR1= 177642
670 177644 UIPAR2= 177644
671 177646 UIPAR3= 177646
672 177650 UIPARG= 177650

. 673 177652 UIPARS= 177652
674 177654 UIPARG= 177654
2;2 177656 UIPAR7= 177656

677 «KERNEL "'1'* PAGE DESCRIPTOR REGISTERS
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000000

000174
000000
000000

000137

000204
000046
034056
000052
000000
000204

29-JAN-79 14:38

020000

c 2
MACY11 30A(1052) 29-JAN=79 15:10 PAGE 15
MEMORY MANAGEMENT DEFINITIONS

K1PDRO= 172300

KIPDR1= 172302

KIPDR2= 172304

KIPDR3= 172306

KIPDR4= 172310

KIPDRS= 172312

KIPDRé= 172314

KIPDR7= 172316

: *KERNEL '‘1"* PAGE ADDRESS REGISTERS

KIPARO= 172340

KIPAR1= 172342

KIPAR2= 172344

KIPAR3= 172346

KIPAR4= 172350

KIPARS= 172352

KIPARG= 172354

KIPAR7= 172356
.EQUIV SP,KSP
.EQUIV SP,USP
.EQUIV BIT4,TBIT
.EQUIV BIT6,WBIT

KERSTK= STACK
USESTK= STACK-200

;*ADDITIONAL DEFINITIONS
M

.SBTTL TRAP CATCHER

.=0
s*ALL UNUSED LOCATIONS FROM & = 776 CONTAIN A ''.+2 HALT"
;*SEQUENCE TO CATCH ILLEGAL TRAPS AND INTERRUPTS
:'LOCAT]ON19‘C0NTA1NS 0O TO CATCH IMPROPERLY LOADED VECTORS
s

DISPREG: .WORD 0 : ;SOF TWARE DISPLAY REGISTER
SWREG: .WORD 0 : :SOFTWARE SWITCH REGISTER
.SBTTL STARTING ADDRESS(ES)

JMP @FSTART ;;JUMP TO STARTING ADDRESS OF PROGRAM
.SBTTL ACT11 HOOKS

;;.'t"t"""'t"i'"""'i"'l'"'ltlt'tttil.it'i"'tt't"titl'

;HOOKS REQUIRED BY ACT11

$SVPC=. :SAVE PC
iEgng ::1)SET LOC.46 TO ADDRESS OF SENDAD IN .SEOP
"WORD 0 ::2)SET LOC.52 TO ZERO

.=$SVPC :: RESTORE PC

.SBTTL APT PARAMETER BLOCK

::'t""""""""'!'""""""".i'."l"'l"..ltl"".'t'l!

SEQ 0015
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000000
001226

000020
000005
000016
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APT PARAMETER BLOCK SEQ 0016

;SET LOCATIONS 24 AND &4 AS REQUIRED FOR APT
B I I T L T T T T T T T R T T R A R T Y T
.$X=.,  ;:SAVE CURRENT LOCATION
. =2k :sSET POWER FAIL TO POINT TO START OF PROGRAM
200 :sFOR APT START UP
.=bb :sPOINT TO APT INDIRECT ADDRESS PNTR.
SAPTHDR ;:POINT TO APT HEADER BLOCK
«=.8X  ;;RESET LOCATION COUNTER
R R I L L T T T T TR T T T T R T T T A Y
;SETUP APT PARAMETER BLOCK AS DEFINED IN THE APT-PDP11 DIAGNOSTIC
: INTERFACE SPEC.

SAPTHD:

$HIBTS: .WORD O ::TWO HIGH BITS OF 18 BIT MAILBOX ADDR.

SMBADR: .WORD SMAIL  ;;ADDRESS OF APT MAILBOX (BITS 0-15)

$TSTM: .WORD 10 ssRUN TIN OF LONGEST TEST

$SPASTM: .WORD 20 ::RUN TIME IN SECS. OF 1ST PASS ON 1 UNIT (QUICK VERIFY)
SUNITM: .WORD S ::ADDITIONAL RUN TIME (SECS) OF A PASS FOR EACH ADDITIONAL UNIT

.WORD  SETEND-SMAIL/2 ;;LENGTH MAILBOX-ETABLE (WORDS)
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CJKDAA. P11 29-JAN-79 14:38
;gz .SBTTL COMMON TAGS
755 AL A A A A AR A R A A AR dd il il Al il i dl il lddl )
756 ;*THIS TABLE CONTAINS VARIOUS COMMON STORAGE LOCATIONS
;gg ;*USED IN THE PROGRANM,
759 001100 .=1100
760 001100 S$CMTAG: ::START OF COMMON TAGS
761 001100 000000 .WORD O
762 001102 000 $STSTNM: .BYTE O ; sCONTAINS THE TEST NUMBER
763 001103 000 SERFLG: .BYTE 0 : sCONTAINS ERROR FLAG
764 001106 000000 SICNT: .WORD O : CONTAINS SUBTEST ITERATION COUNT
765 001106 000000 SLPADR: .WORD O : ;CONTAINS SCOPE LOOP ADDRESS '
766 001110 000000 SLPERR: .WORD O : sCONTAINS SCOPE RETURN FOR ERRORS
767 001112 000000 SERTTL: .WORD O : sCONTAINS TOTAL ERRORS DETECTED
768 001114 000 SITEMB: .BYTE 0 : sCONTAINS ITEM CONTROL BYTE
769 001115 001 SERMAX: .BYTE 1 : ;CONTAINS MAX. ERRORS PER TEST
770 001116 000000 SERRPC: .WORD O : sCONTAINS PC OF LAST ERROR INSTRUCTION
771 001120 000000 $GDADR: .WORD O : ;CONTAINS ADDRESS OF °'GOOD' DATA
772 001122 000000 $BDADR: .WORD O : sCONTAINS ADDRESS OF °BAD' DATA
775 001124 000000 $GDDAT: .WORD O ; sCONTAINS °"GOOD' DATA
776 001126 000000 $BDDAT: .WORD O ; ;CONTAINS °"BAD' DATA
775 001130 000000 WORD 0 : ;RESERVED--NOT TO BE USED
776 001132 000000 .WORD O
777 001134 000 $AUTOB: .BYTE O : sAUTOMATIC MODE INDICATOR
778 001135 000 $INTAG: .BYTE 0 : : INTERRUPT MODE INDICATOR
779 001136 WORD O
780 001140 177570 SWR: .WORD  DSWR : sADDRESS OF SWITCH REGISTER
781 001142 177570 DISPLAY: .WORD DDISP : ADDRESS OF DISPLAY REGISTER
782 001144 177560 $TKS: 177560 ;:TTY KBD STATUS
783 001146 177562 $TKB: 177562 ::TTY KBD BUFFER
784 001150 177564 $TPS: 177564 ;s TTY PRINTER STATUS REG. ADDRESS
785 001152 177566 $TPB: 177566 ;s TTY PRINTER BUFFER REG. ADDRESS
786 001154 000 $NULL: .BYTE 0 ; sCONTAINS NULL CHARACTER FOR FILLS
787 001155 002 SFILLS: .BYTE 2 ;;CONTAINS # OF FILLER CHARACTERS REQUIRED
788 001156 012 SFILLC: .BYTE 12 ;s INSERT FILL CHARS. AFTER A '‘LINE FEED
789 001157 000 $TPFLG: .BYTE O s ;"'TERMINAL AVAILABLE'' FLAG (B1T<07>=0=YES)
790 001160 SREGAD: .WORD O : ;CONTAINS THE ADDRESS FROM
791 ;;WHICH (SREGO) WAS OBTAINED
792 001162 000000 SREGO: .WORD O : sCONTAINS ((SREGAD)+0)
7935 001164 000000 SREG1: .WORD O : ;CONTAINS ((SREGAD)+2)
794 001166 000000 SREG2: .WORD 0 : sCONTAINS ((SREGAD)+4)
795 001170 000000 SREG3: .WORD 0 : ;CONTAINS ((SREGAD)+6)
796 001172 000000 SREG4: .WORD O ; ;CONTAINS ((SREGAD)+10)
797 001174 000000 SREG5: .WORD 0 : sCONTAINS ((SREGAD)+12)
798 001176 000000 $TMPO: .WORD O : sUSER DEF INED
799 001200 000000 $TMP1: .WORD 0 : sUSER DEF INED
800 001202 000000 $TMP2: .WORD 0 : sUSER DEF INED
801 001204 000000 $TMPS: .WORD O : sUSER DEF INED
802 001206 000000 $TMP4: .WORD O : :USER DEFINED
803 001210 000000 $TMPS: .WORD O s sUSER DEF INED
804 001212 000000 STIMES: 0 ; sMAX. NUMBER OF I1TERATIONS
805 001214 00 SESCAPE:0 ; ;ESCAPE ON ERROR ADDRESS
806 001216 177607 000377 $BELL: .ASCIZ <207><377><377> ;;CODE FOR BELL
807 001222 077 $QUES: .ASCI1 /?%/ : ;QUESTION MARK
808 001223 015 $CRLF: LASCII <15 : :CARRIAGE RETURN

SEQ 0017
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CJKDAA.P11 29-JAN-79 14:38 COMMON TAGS SEQ 0018
001224 000012 $LF LASCIZ <12> :sLINE FEED
B‘o SRR RN R R R RN AR R RN AR ORRRROERRORRRRRARRRRRRROORRORNRAOOROONDS
g}; .SBTYL APT MAILBOX-ETABLE
a‘s ::""t""""l""""""'i""’."."t""li"t.tl'.iii'i""'
814 .EVEN
815 001226 SMAIL: s sAPT MAILBOX
816 001226 000000 SMSGTY: .WORD  AMSGTY ;;MESSAGE TYPE CODE
817 001230 000000 SFATAL: .WORD  AFATAL ;:FATAL ERROR NUMBER
818 001232 000000 STESTN: .WORD ATESTN ;;TEST NUMBER
819 001234 000000 SPASS: .WORD  APASS  ;:PASS COUNT
820 001236 000000 SDEVCT: .WORD  ADEVCT ;;DEVICE COUNT
821 001240 000000 SUNIT: .WORD AUNIT :;1/0 UNIT NUMBER
822 001242 000000 SMSGAD: .WORD  AMSGAD ;;MESSAGE ADDRESS
823 001244 000000 SMSGLG: .WORD AMSGLG ;;MESSAGE LENGTH
824 001246 SETABLE: s sAPT _ENVIRONMENT TABLE
825 001246 000 SENV:  .BYTE  AENV : ;ENVIRONMENT BYTE
826 001247 000 SENVM: .BYTE AENVM  ;;ENVIRONMENT MODE BITS
827 001250 000000 SSWREG: .WORD  ASWREG ;:;APT SWITCH REGISTER
828 001252 000000 SUSWR: .WORD AUSWR  ;;USER SWITCHES
829 001254 000000 $CPUOP: .WORD  ACPUOP ;:CPU TYPE,OPTIONS
830 Y BITS 15-11=CPU TYPE _
831 i 11/04=01,11/05=02, 11/20 03 11740=04,11745205
832 s 11/70=06.PD=07,0=10
833 s BIT 10=REAL TIME CLOCK
834 A BIT 9=FLOATING POINT PROCESSOR
835 2 BIT B=MEMORY MANAGEMENT
836 001256 000 $MAMS1: .BYTE  AMAMS1 ;:HIGH ADDRESS,M.S. BYTE
837 001257 000 $HTYPI: .BYTE  AMTYP1 ;;MEM. TYPE,BLKN
838 e MEM.TYPE BYTE == (HIGH BYTE)
839 :® 900 NSEC CORE=001
840 :' 300 NSEC BIPOLAR=002
841 ¥ 500 NSEC MOS=003
842 001260 000000 SHADRI: .WORD  AMADR1 ;;HIGH ADDRESS,BLK#1 2
843 MEM.LAST ADDR.=3 BYTES,THIS WORD AND LOW OF '‘TYPE'' ABOVE
844 001262 SETEND:
g:z MEXIT
“847 001262 000000 TESTNO: .WORD O ;HOLDS TEST NUMBER FOR TYPEOUTS
848 001264 000000 WASR6: .WORD O ;USED TO STORE THE STACK POINTER AFTER A TRAP
849 001266 000000 TRAPPC: .WORD 0 :USED TO STORE THE PC OF A TRAP OR ABORT
850 001270 000000 TRAPPS: .WORD 0 :USED TO STORE THE PS OF A TRAP OR ABORT
851 001272 000000 WASSRO: .WORD 0 ;USED TO STORE CONTENTS OF SRO
852 001274 000000 WASSR2: .WORD O ;USED TO STORE CONTENTS OR SR2
855 001276 000000 TBITPS: .WORD O :SAVES THE PSW THAT MAY HAVE ITS T-BIT ON
854 001300 000000 ANDADR: .WORD 0 :HOLDS RESULT OF ADDRESSES BEING AND-ED
855 001302 000000 ORADR: .WORD 0 ;HOLDS RESULT OF ADDRESSES BEING OR-ED
856 001304 000000 TONUM: .WORD O ;HOLDS NUMBER OF TIME-OUTS
857 001306 000000 VIRT1: ,WORD 0 ;HOLDS VIRTUAL ADDRESS TO BE CONVERTED
858 001310 000000 VIRT2: .WORD O :
859 001312 000000 PBALO: .WORD 0 ;HOLDS BITS <15:00> OF PHYSICAL ADDRESS
860 001314 000000 PBAHl: .WORD 0 ;HOLDS BITS <17:16> OF PHYSICAL ADDRESS
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040714
044005
047212
050022

040754
044055
047226
050027

041023
064145
047246
050036

061062
044145
047246
050036

0641115
0464145
047246
050036

041170
044145
047246
050036

041235
044205
047260

MACY11 30A(1052)

29-JAN=T79
ERROR POINTER TABLE

6 2
15:10 PAGE 19

SEQ 0019

.SBTTL ERROR POINTER TABLE

;*THIS TABLE CONTAINS THE INFORMATION FOR EACH ERROR THMAT CAN OCCUR.

;*THE INFORMATION 1S OBTAINED BY USING THE INDEX NUMBER FOUND IN

:'hgge{ION SITEMB. THIS NUMBER INDICATES WHICH ITEM IN THE TABLE 1S PERTINENT.
s :
:*NOTE2:

Se %o B N
LR B N J

EM
OH
D1
DF

$ERRTB:
;*1TEM 1

EM
DH1
DT
DF1

;*1TEM 2

EM2
DHZ
D12
DF2

;*]1TEM 3

EM3
DH3
D13
DF3

;*1TEM &

EMS
DH3
D13
DF3

;*1TEM 5
EM5

DH3
D13
DF3

;*I1TEM 6

EM6
DH3
D13
DF3

se]TEM 7

EM7
DH?
D17

IF SITEMB IS O THE ONLY PERTINENT DATA IS (SERRPC).
EACH ITEM IN THE TABLE CONTAINS & POINTERS EXPLAINED AS FOLLOWS:

::POINTS TO THE ERROR MESSAGE
::POINTS TO THE DATA HEADER
::POINTS TO THE DATA

; sPOINTS TO THE DATA FORMAT

;UNEXPECTED CPU TRAP TO LOC. 004
;:0LD PC OLD PSW R6 WAS TESTNO ERRORPC
:BRSché BRAPPS. WASR6, TESTNO, SERPPC, 0

;UNEXPECTED MEM. MGMT. TRAP TO LOC. 250
;0LD PC OLD PSW R6 WAS SRO SR2 TESTNO ERRORPC
:BRSPSCé BRGPSS. WASR6, WASSRO, WASSR2, TESTNO, SERRPC,

;PRIORITY BITS SET WRONG IN PSW
;WROTE  READ TESTNO ERRORPC
:3R568.3RE61.TESTNO.SERRPC.O

;MODE BITS SET WRONG IN PSW
;WROTE  READ TESTNO ERRORPC
;SREGO,SREGY , TESTNO,SERRPC,0

;DUAL ADDRESSING BETWEEN HIGLO BYTES OF PSW
;WROTE  READ TESTNO ERRORPC
;SREGO,SREG1 ,TESTNO,SERRPC,0

:0,0,0,

;KERNEL R6 CHANGED BY WRITING USER Ré6
:WROTE  READ TESTNO ERRORPC
;SREGO,SREG1,TESTNO,SERRPC ,0

;A MEMORY MGMT. REG. TIMED OUT
:ADDRESS TESTNO ERRORPC
:SREGO, TESTNO, SERRPC ,0
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917 001404 050042

920 001406 041273
921 0016410 044235

923 001412 047270
924 001414 050045

927 001416 041337
928 0014620 044335

930 001422 047304
931 001424 050052

934 001426 041377
935 001430 044455

937 001432 047320
938 001434 050057

941 001436 041446
942 001440 044615
943 001442 047336
944 001444 050065

947 001446 041503
9648 001450 044615
949 001452 047336
950 001454 050065

953 001456 041536
956 00146460 044455
956 001462 047320
957 001464 050057
960 001466 041612
961 001470 044645
963 001472 047346
964 001474 050070
967 001476 041654
968 001500 044745

970 001502 047364
971 001504 050076

W2
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ERROR POINTER TABLE

s*1TEM

;*1TEM

;*1TEM

;*1TEM

;*1TEM

;*1TEM

;*]TEM

;*]TEM

DF7

10
EM10
DH10

D110
DF10
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