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.0

1.1

1.2

GENERAL PROGRAM [NFORMAT[ON.
Program Purpose (Abstract)

This program has the ability to test memory from address
to address 757777. 1t does so using:

A. Unique addressing techniques
B. Worse case ncise patterns, and
(. Instruction execution thruout memory.

There is also a special routine to type out all unibus
address ranges which do not timeout, as well as two(2) toggle
in address tests provided in section 6.1 of this document.

The intent of this program is to test as comprehensively as
possible all memory systems manufactured by DEC without
concentrating on any one system. Although the tests relate
to general designs they may be ¢ lete for certain systems.
E.G. Any core memory from the 8K MMii-L on up need not have
any other address1ngeor worst case patterns run but in order
to completely test the MS11-K MOS memory another diagnostic
is required. This test 1is also not intended to be a 100X
test of the memory. Other tests that do 1/0 may find memory
problems that this test is unable to.

System Regquirements
A. Hardware Requirements

PDP11 tamily processor with a minimum of 16K of memory.
optional...

Any parity memory control module.

KT11 memory management.

8. Software Requirements

The smallest unit of memory this program will recognize
is &4K. [t any address in a 4K bank causes a time out
trap, that entire bank of memory is ignored by the
program.

The program is designed_to exercise the vector portion of
memory (locations 0-776) in exactly the same manner as
the rest ot memory. To make this possible, without
requiring memory management, no software traps are used
in the program. This means that if memory management 1is
not available or is disabled (SW12=1), if the program is
relocated out of bank 0, it location 0-776 are selected
for test, and if an unexpected hardware trap occurs, the
results will be unpredictable.

SEQ 000~
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1.3

.4

1.5

2.0
2.1
2.1.1
2.1.2

The program has the proper intertace code to allow
running under the automated manufacturing test Line
system ~ ACT11 and APT.

Related Documents and Staendards

A. rmw%Practlces - Document No. 175-003-009-0"
8. PDP-H MAINDEC SYSMAC Package -~ MAINDEC-11-DZQAC-(C2-D
C. The applicable Memory System Maintenance Manual

D. The applicable Circuit Schematics

Diagnostic Hierarchy Prerequisites

Before runmng this program, a (PU diagnostic should be run
to verity e functionality of the processor and POP-11
instruction set.

It memory management is to be used, then the KT11 diagnostic
should alsc be run before this program.

PDP-11/20 - MAINDEC-11-DZQK(
PDP-11/34 - MAINDEC-11-DFKTH
PDP-11/40 - MAINDEC-11-DBQEA

OR MAINDEC-11-DCQKC
PDP=11/45 -~ FAINDEC-11-DCOK(
POP-11/60 - MAINDEC-11-DQKDA

KT11=C - MAINDEC-11-DCKTA THRU DCKTF
KT11-D - MAINDEC-11-DBKTA THRU DBKTF
Assumptions

This program assumes the correct operation of the (PU and, it
used, the memory management option.

OPERATING INSTRUCTIONS

Loading and Starting Procedures

Load the program using any standard absolute loader.

Starting address 200:

Normal program execution.

Starting address 204:

Allows the operator to input, via teletype conversation,
first and last addresses to be exercised, and a data pattern
to be used in tests 6 and 7.

Starting Address 210:

Restart program using previously selected parameters.

SEQ 0005




CZQMCGO 0=124K MEM EXER 16K

2.1.5

2.2

Starting Address 214:

Restore loaders and bhalt. This routine is capable of
relocati the program back to banks 0 and 1 it the prog
was halted while running the top two banks of memory. ere
are special procedures required for this situation.

A, It memor‘ addresses 0-1000 have not_been exercised,
either t rough parameter selection (SA=204) or by running
with SWO5=1, then:

Load Address 7" ,
Press START.

8. It rumning without memory management, then:

Load Address <2l4+relocation factor>

(Relocation factor is typed when the program is
relocated),

Press START.

(. It running with memory management and the unibus has not
been) 1n;tlallzed (via reset instruction, start switch,
etc.), then:

Load Address 777707 (PC)

Deposit 214
Press (ONTinue

D. If running with memory management and the unibus has been
initialized:

Load Address 772340 (KIPARD)

Deposit <(relocation factor)/100>
(Example: Relocation factor=540000, then
de s1t 005400)

Load Address (SRO)
Deposit

Load Address 777707 (PO)
Deposit 214

Press Continue

Starting address 220:

Byte address memory map typeout routine. This routine
performs DAT], DATIP, DATO, and DATOB on all possible
addresses, and types the ranges of addresses which do not
cause a t1meout trap.

Special Envirorments

[t the program is run in quick verify mode under ACT11 or
APT11 the program is done after the first pass. Also, the

SEQ 000«
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2.3

2.4

program does not relocate to test the lower 8K of memory.

Program Options

Swi5 = 1 OR UP.... HALT ON ERROR

Swis = 1 OR UP.... LOGP ON TEST

SW13 = 1 OR UP.... INHIBIT ERROR TYPEOUT

Swi2 = 1 OR UP.... é?gé?la~r$?0RY MANAGEMENT (INITIAL
SWit = 1 OR UP.... INHIBIT SUBTEST ITERATION

SWwi10 = 1 OR UP.... RING BELL ON ERROR

SW9 = 10R UP.... LOOP ON ERROR

SWw8 = 10R UP.... LOOP ON TE>1 IN SWR<4:0>

SWZ7 = 1 OR UP.... INHIBIT PROGRAM RELOCATION

SWw6 = 10R UP.... INHIBIT PARITY ERROR DETECTION

NOTE: Wwith parity error detection enabled, a memory failure
while running the worse case noise tests (non-parity)
can cause a parity error. The error printout on a
parity error does not type the good data. Thus a bit
drop or pickup will not be typed as such. It 1is best
to run the program for 1 gass with parity disabled,
then, restart the program with parity enabled.

SW5 = 10R UP.... INHIBIT EXERCISING VECTOR AREA
(LOCATIONS 0-1000,.

EXECUTION TIMES

Execution time is dependent on tyge of memory, and amount of
memory. Worse case run times with 900ns memorys are:

a. For Non-Parity Memory
First Pass: 65 seconds for first 16k + 15
seconds for each additional 16k.

Full Pass: 3 mnutes 40 seconds for first 16k +
3 minutes for each additional 16k.

Iteration [nhibited: same as first pass

b. Ffor Parity Memory )
First Pass: 1 minute 40 seconds per 16k.

SEQ 00C
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3.0

3.

3.2

Full Pass: 8 minutes per 16K

Iteration Inhibitec: same as first pass
ERROR INFORMATION

Error Reporting

There are a total of 31(8) types of error reports generated
by the program. Some of the key column heading mnemonics are
described low for clarity:

PC = Program (ounter of error detection code.
(V/PC=P/P(C)

V/PC = virtual Program Counter. This 1s where the error
detection code can be found i~ the program listing.

P/PC = Zhysicql Progra@ Counter. This is where the error
etection code is actually located in memory.

TRP/P( = 22;;ical Program Counter of the code which caused a

MA - Memory Address

REG = Parity REGister address.

PS = Processor Status word.

JuT = Instruction Under Test.

S/8 = What contents Should B8e.

WAS = what contents WAS.

Error Halts

With the "HALT ON ERROR' switch (SW15) not set there are
several programmed 'HALTS' in the program:

A. In the error trap service routine for unexpected traps to
vector 4. This one will occur if a 2nd trap to 4 occurs
before the error report for the first has had a chance to
be printed out.

B. In the relocation routine if the program is being
relocated back to the first 8K of memory and the program
code was not able to be transferred properly.

(. In the case of error reporting and there is no terminal
to allow the information transfer.

SEQ 00Ck
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D. In the power fail routine if the power up sequence was
started before the power down sequence had a chance to

4.0

5.0

5.1

complete itself.

E. In the Memory mapping routine or
control routines, failures to find

PERFORMANCE AND PROGRESS REPORTS
Not applicable

DEVICE INFORMATION TABLES

any of the address
a meaningful map.

The tollowing is a picture view of a parity control status
registers, which will show bit assigrments and definitions,

to provide a handy reference:

CORE PARITY REGISTER

I 11 1pr1p i1 1 1 11111
pPE D ADDRESS v
I 11111 1p1pr7*1 111

I 1 1
'wP! AE
I 111

15 14 1312 11 10 09 08 07 06 05 04 03 02 01 00

Bit assignments are defined as follows:

8IT15 PARITY ERROR

8ITS 11-5 ERROR
ADDRESS  HIGH  ORDER
ADDRESS 8ITS OF
ADDRESS OF _ PARITY
ERROR (BITS 17-11 OF
ADDRESS)

BIT02 WRITE WRONG
PARITY NORMAL PARITY
(ODD)  WHEN CLEAR,
OTHER  PARITY (EVEN)
WHEN SET

81700 ACTION ENABLE NO
ACTION WHEN CLEAR TRAP
TO VECTOR 114 WHEN SET

SEQ 0007
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5.2

5.3

MOS PARITY REGISTER

H o S A S
I r1r 111110 i 10111111
15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00
BIT ASSIGNMENTS ARE DEFINED AS FOLLOWS:

BIT15 PARITY ERROR

BITO2 WRITE WRONG
PARITY NORMAL PARITY
(ODD)  WHEN CLEAR;
OTHER  PARITY (EVEN)
WHEN SET

BITOO ACTION ENABLE NO
ACTION WHEN CLEAR TRAP
TO VECTOR 114 WHEN SET

MSi1-K CSR

1 r1r 1 1 1rr1r1r1 1111 111°/:1
'DE! !SI! ! ADDRESS !SE!'IP!DC!EC!EE!
I 1111111111 11111°:1

15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00
BIT ASSIGNMENTS ARE DEFINED AS FOLLOWS:
BIT15 DOUBLE ERROR

BIT 13 SET  INHIBIT
MODE WHEN THIS BIT IS
SET TO A 1, IT ENABLES
THE INH MODE POINTER
TO INHIBIT EITHER THE
FIRST OR SECOND 16K
FROM EVER GOING INTO
THE DJAG. CHECK OR
ECC DISABLE MODE.

8ITS 11-5 ERROR
ADDRESS WHEN BITO?
CLEARED CONTAINS HIGH
ORDER BITS OF ADDRESS
OF PARITY ERROR(BITS
17-11); WHEN BI1T02
SET  CONTAINS  CHECK
BITS FOR ECC.

BITO4 SINGLE ERROR SET
WHENEVER SINGLE ERROR
OCCURS

SEQ 007"
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6.0

6.1

BITO3  INHIBIT  MODE
POINTER THE INHIBIY
MODE POINTER WORKS _IN
CONJUNCTION WITH THE
SET INHIBIT MODE BIT,
WHEN B8IT 13 IS SET TO
A 1, A 16K PORTION OF
MEMORY IS INHIBITTED
FROM OPERATING IN THE
ECC DISABLE MODE OR
DIAGNOSTIC CHECK MODE.
THE INHIBIT MODE
POINTER INDICATES
WHICH 16K IS BEING
INHIBITED,,.BIT 3 =1

THE SECOND 16K OF
MEMURY IS _INHIBITTED.
WHEN BIT 13 IS SET T0O
A 0, BIT 3 BECOMES
INOPERATIVE.

BITO2 DIAGNOSTIC CHECK
A WHEN SET ENABLES
READ-WRITE OF = CHECK
BITS(SEE BITS 11-5)

BITO1 DISABLE ERROR
CORRECTION WHEN SET NO
ERROR CORRECTION TAKES
PLACE

BITOO DOUBLE  ERROR
ENABLE WHEN SET

ENABLES TRAP TO VECTOR
114 ON DOUBLE ERROR.

SUB-TEST SUMMARIES

Section 1: Address Tests.

These tests verify the uniqueness of every memory address.
TEST 1 Writes and reads the value of each memory Word
Address into that Memory location. After all memory has been
written, all locations are checked again.

TEST 2 Writes the byte value of each address into that byte
location and checks it.

TEST 3 Writes the complement of each word address into that
location and checks it.

SEQ 00
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6.2

6.3

TEST 4 Writes the 4K bank number into each byte of that bank
and checks it.

TEST 5 Writes the complement of the bank number into each
byte of that bank and checks it.

Section 2: Worst Case Noise Tests.

These are intended to apply maximum stress to the various
types of PDP-11 core memories.

TEST 6 and TEST 7 Are supplied to allow the operator to
select a single word data pattern (SA=204) and SCOPE on
either the writing (DATO) in TEST 6 or the reading (DAT]) in
TEST 7 of that data.

TEST 10 Writes and then checks a series of single word
patterns which are designed to stress parity memory.

TEST 11 Writes all memory with 1's in every bit and then
'Ripples’’ a ‘0'' through it.

TEST 12 Writes all memory with 0's in every bit and then
'Ripples’’ a "'’ through it.

TEST 13,14,15, AND 16 Write a pattern which complements when
address BIT 3 XOR BIT 9 complements.

TEST 17 Writes wrong parity in each byte of memory and
checks that the parity detection logic works. This test is
skipped for non-parity memory.

TEST 20 Write ‘'‘random’’ program code through memory and
checks it.

Section 3: Instruction Execution Tests.

This group of tests place instructions in the memory under
test, then executes the instructions, and finally, checks
that they executed correctly.

TEST 21 Executes an instruction which does a DATI and a DATO
on the memory under test.

TEST 22 Executes an instruction which does a DATl and a
DATOB on the Low byte of memory under test.

TEST 23 Executes an instruction which does a DATlI and a
DATOB on the high byte.

65?8 24 Executes an instruction which does a DATIP and a

SEQ 00 ¢
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6.4

6.5

6.5.1

TEST 25 Executes an instruction which does a DATIP and a
DATOB on the low byte.

TEST 26 EXECUTES AN INSTRUCTION WHICH DOES A DATIP and a
DATOB on the high byte.

Section 4: Mos Tests

TEST 27 -Writes a pattern of 000377 through memory, tnen
compliments it addressing downward, ¢ iments the new
pattern addressing upward, compliments the third pattern
addressing upward and finally compliments this new AB
patterns addressing downward.

TEST 30-31 Write a checkerboard through memory then stalls
for 2 seconds and then verifies no data has changed.

Special Toggle In Tests

Toggle-in-program #1

The following is a toggle in memory address test. This test
is useful when an “address selection failure is suspected
involv1n? the first 8K of memory. This program writes the
value of each address into itself starting with the lower
Limit and continuing to the upper Limit. After all addresses
have been written each address is checked for the correct
Eonten{g starting with the upper Limit and continuing to the
ower Limit.

LOCATION CONTENTS MNEMONIC  COMMENT
10 012700 MOV #50,RO  ;GET FIRST ADDRESS

« 12 000050 iTO TEST

: (EXAMPLE START ADDRESS)

14 010001 MOV RO,R? *SAVE IN R]
16 020037  1$: CMP RO.a#SWR :CHECK UPPER LIMIT
20 177570 *(IN SWITCH REGISTER)
22 001403 BEQ 2% *BRANCH IF AT UPPER LIMIT
24 010010 MOV RO, (RO) :LOAD VALUE INTO ADDRESS
26 005720 TST (RO)+  :STEP TO NEXT ADDRESS
30 000772 BR 18 :LOOP UNTIL DONE

32 010004 2$: MOV RO.R4 :SAVE UPPER LIMIT
34 020001 3%: CMP RO.R1 ;CHECK IF AT LOWER LIMIT

* 36 001767 BEQ 1$ ;BRANCH IF DONE
40 024000 CMP -(RO),RO ;CHECK DATA WRITTEN
42 001774 BEQ 3% ;BRANCH IF OK
44 000000 HALT ;ERROR
46 000772 BR 3% ;LOOP BACK

Atter toggling the program LA=10**set upper limit**, start
NOTES: The upper Limit address obtained from the switch

SEQ 0013
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6.5.2

7.0

8.0

register may be changed during program operation,
However occasionally the program may halt because of
‘SWITCH  BOUNCE'. (The best procedure when changin
limits is to stop the program make the change an
continue.) The lower Limit address (12) may be patched
to any desired address.

Toggle~in-Program #2

The tollowing is also a toggle in prcgram to be used with
toggle-in-program #1 for more complete address testing. This
orogram writes the complement value of each address into
itsel f .st,artn? with the upper Limit and continuing to the
lower Limit. After all add-esses have been written each
address is checked for the correct contents starting with the
lower Limit address and contmumg to the wupper Llimit.
Toggle in the following patches to the program above.

These are the patches to toggle-in-prcgram #1:

LOCATION CONTENTS MNEMON] C COMMENT
12 100 sCHANGE LOWER LIMIT
36 001404 BEQ 4$ ;BRANCH TO PROGRAM #?
These are the additions to toggle-in-program #1:
LOCATION CONTENTS MNEMON ] C COMMENT
50 010402 48: MOV R4 R2 ;GET UPPER LIMIT

52 005142 5%: (OM -(R2) ; COMPLEMENT ADDRESS

54 020201 CMP RZ2,R1 ;CHECK IF AT LOWER LIMIT
56 001375 BNT 5% ;LOOP UNTIL DONE

60 020204 63: CMP R2.R4 sCHECK IF AT UPPER LIMIT
62 001755 BEQ 1% ;G0 _TO PROGRAM 1 If DONE

64 010203 MOV R2,R3 ;GET VALUE OF ADDRESS
66 005103 COM R3 s COMPLEMENT VALUE

70 020322 CMP R3,(R2)+ ;(HECK ADDRESS

72 001772 BEQ 6% :BRANCH IF 0K

74 000000 HALT ;ERROR

76 000770 BR 6% ;GO CHECK NEXT ADDRESS

PROGRAM FUNCTIONAL FLOW CHARTS
Attached

PROGRAM L ISTING
Attached

SEQ 0014
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CZMCG P11 12-MAR-80 13:07 TABLE OF CONTENTS
6184 OPERATIONAL SWITCH SETTINGS
6186 BASIC DEFINITIONS
6189 MEMORY MANAGEMENT DEF INITIONS
6204 TRAP CATCHER
(1) STARTING ADDRESS(ES)
6215 ACT11 HOOKS
6290 POWER DOWN AND UP ROUTINES
6485 COMMON TAGS
2) APT MA]LBOX-ETABLE
(4) APT PARAMETER BLOCK
%) APT STATISTICS TABLE
(3) MEMORY PARITY PATTERNS TABLE
(3) MEMORY PARITY REGISTER ADDRESS TABLE
(1) ERROR POINTER TABLE
6616  START: SETUP AND MAP MEMORY
6624 INITIALIZE THE COMMON TAGS
6627 TYPE PROGRAM NAME
2) GET VALUE FOR SOF TWARE SWITCH REGISTER
6789 MAP PARITY REGISTERS
6824 MAP PARITY MEMORY
6962 TEST PARITY REGISTERS
7039 USER PARAMETER SELECTION SECTION
7148  SECTION 1: MEMORY ADDRESS TESTS
7157 T WRITE VALUE OF MEMORY ADDRESS INTO MEMORY
7175 TZ WRITE VALUE OF MEMORY ADDRESS INTO MEMORY
7193 T3 WRITE 1'S COMPLEMENT VALUE OF ADDRESS INTO ADDRESS.
7211 T4 WRITE BANK # INTO ALL ADDRESSES IN A 4K BANK
7226 T5 WRITE 1°S COMPLEMENT OF BANK #.
72643 SECTION 2: WORST CASE NOISE TESTS
7248 T6 WRITE A CONSTANT INTO MEMORY.
7257 17 READ MEMORY AND COMPARE TO CONSTANT.
7277 110 WORSE CASE NOISE (PARITY) WORD TESTING
7288 ™ ROTATE A '0'' BIT THROUGH A FIELD OF ONES.
7299 T12 ROTATE A '11'" BIT THROUGH A FIELD OF ZEROS
7310 713 3 XOR 9 TEST PATTERN.
7355 T14 COMPLEMENT 3 XOR 9 TES: PATTERN
76401 T15 MODIFIED 3 XOR 9 PATTERN FOR PARITY MEMORY
7466 116 COMPLEMENT PARITY 3 XOR 9 TEST PATTERN.
7538 117 WORSE CASE NOISE PARITY BYTE TESTING
7660 120 RANDOM DATA TESTING THRU PROGRAM CODE RELOCATION.
7681 SECTION 3: INSTRUCTION EXECUTION TESTS.
7706 T2l EXECUTE DATI, DATO THRU MEMORY.
7743 122 EXECUTE DATI, DATOB (LOW BYTE) THRU MEMORY.
7780 123 EXECUTE DATI, DATOB (HIGH BYTE) THRU MEMORY.
7820 T24 EXECUTE DATI, DATIP, DATO THRU MEMORY.
7857 125 EXECUTE DATI, DATI, DATIP, DATOB (LOW BYTE) THRU MEMORY.
789 126 EXECUTE DATI, DATI, DATIP, DATOB (HIGH BYTE) THRU MEMORY.
SECTION 4:MOS TESTS
7932 127 MARCHING 1°'S AND 0°S.
7985 130 WRITE CHECKERBOARD STARTING WITH '125252°' DATA.
8002 3 WRITE CHECKERBOARD STARTING WITH 052525 DATA
8020 DONE: RELOCATE PROGRAM AND REPEAT ALL TESTS.
8046 END OF PASS ROUTINE
8047  SUBROUTINE AND TRAP ROUTINE SECTION,
8048 MEMORY MANAGEMENT AND ADDRESSING SUBROUTINES.

SUBROUTINES FOR ADDRESS AND WORSE CASE NOISE TESTS.
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RELOCATION SUBROUTINES.
PARITY MEMORY TRAP SERVICE AND SUBROUTINES.

SUBROUTINES TO SET UP DATA FOR ERROR PRINTOUT ROUTINE.

SCOPE HANDLER ROUTINE

ERROR HANDLER ROUTINE

ERROR MESSAGE TYPEOUT ROUTINE

TTY INPUT ROUTINE

READ AN OCTAL NUMBER FROM THE TTY
TYPE ROUTINE

APT COMMUNICATIONS ROUT.INE

CONVERT BINARY TO DECIMAL AND TYPE ROUTINE
BINARY TO OCTAL (ASCII) AND TYPE
PHYSICAL ADDRESS TYPE ROUTINE
STANDARD PROGRAM MESSAGES

ERROR REPORTING MESSAGES AND TABLES.
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JTITLE C2QMCGO  0=124K MEMORY EXERCISER, 16K VER
;*COPYRIGHT () 1975,1979

;*DIGITAL EQUIPMENT (ORP.

s *MAYNARD, MASS. 01754

i-mocm\ BY BRUCE BURGESS/KEN CHAPMAN

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

61?4 SBTTL OPERATIONAL SWITCH SETTINGS
1) 2

b ;- SWITCH USE

(N L ---

D) o * 15 HALT ON ERROR

P o 14 LOOP ON TEST

b b 13 INHIBIT ERROR TYPEOQUTS

ab . 12 INHIBIT KT11 (AT START TIME ONLY)
1) J® 1 INHIBIT ITERATIONS

ab o * 10 BELL ON ERROR

(1 o 9 LOOP ON ERROR

(1) o 8 LOOP ON TEST IN SWR<4:0>
6185 o * 14 INHIBIT PROGRAM RELOCATION

) p 6 INHIBIT PAR]ITY ERROR DETECTION
(@) o 5 INHIBIT EXRERCISING VECTOR AREA.
61186 .3BTTL BASIC DEFINITIONS

1)

N :«INITIAL ADDRESS OF THE STACK POINTER wsx% 1100 =x«

(@D 001160 STACK 1100

b LEQUIV EMT _ERROR ;;BASIC DEFINITION OF ERROR CALL
(}) .EQUIV I0T,SCOPE ;;BASIC DEFINITION OF SCOPE CALL
1)

(1) ;«MISCELLANEOUS DEF INIT]IONS

(@GP 000011 HT= 11 ;:CODE FOR HORIZONTAL TAB

(1) 000012 LF= 12 ;:CODE FOR LINE FEED

N 000015 CR= 15 ;:CODE FOR CARRIAGE RETURN

(M 000200 CRLF= 200 :;CODE FOR CARRIAGE RETURN-LINE FEED
n 1727776 PS= 177776 :;PROCESSOR STATUS WORD

ap .EQUIV PS_PSW

(ap) 177774 STKLMT= 172774 ;:STACK LIMIT REGISTER

(1) 177772 PIRQ= 177772 : ;PROGRAM INTERRUPT REQUEST REGISTER
(@D 177570 DSWR= 177570 :;HARDWARE SWITCH REGISTER

(}; 177570 DDISP= 177570 ; ;HARDMWARE DISPLAY REGISTER

(

(D] ; *GENERAL PURPOSE REGISTER DEF INITIONS

(1 000000 RO= X0 ;GENERAL REGISTER

(n 000001 R1- X1 : *GENERAL REGISTER

(") 000002 R2= X2 ::GENERAL REGISTER

(1) 000003 R3- 13 ;;GENERAL REGISTER

(1) 000004 R4= 24 ; ;GENERAL REGISTER

(N 000005 RS x5 : :GENERAL REGISTER

(1) 000006 R6- 6 : 2GENERAL REGISTER

(n 00007 R7- X7 ;;GENERAL REGISTER

(1) 000006 SP 26 ::STACK POINTER
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MACY11 30A(1052)

BASIC DEFINIT]ONS

P(=

¥4

£ 2
12-MAR-80

PRIORITY

;;PRIORITY
;;PRIORITY
;:PRIORITY
;;PRIORITY
;;PRIORITY
;;PRIOR]ITY
;:PRIORITY

13:10 PAGE 59-1

; :PROGRAM (OUNTER
;*PRJORITY LEVEL DEFINITIONS
PRO= 0

LEVEL
LEVEL
LEVEL
LEVEL
LEVEL
LEVEL
LEVEL
LEVEL

PR1= 40

PR2= 100

PR3= 140

PR4= 200

PRS= 240

PR6= 300

PR7= 340

;%" 'SWITCH REGISTER'" SWITCH DEFINITIONS
SW15= 100000
SWi4= 40000
swi3d= 20000
SWi2= 10000
SWii= 4000
SW10- 2000
SW)9= 1000
Swi8= 400
SWQ7= 200
Sw06= 100
SW05= 40

SwOs= 20

SwO3= 10

Swi2= 4

SWO1= 2

Sw00= 1

LEQUIV  SW09,SWw9
LEQUIV  SWO8,Sw8
JEQUIV  SWO7,SW7
EQUIV  SW06,SW6
LEQUIV SWO5,SWS
LEQUIV  SWO4, SW4
LEQUlv  SW03,Sw3
LEQUlV SW02,Sw?
LEQulv  SW01,sw1
.EQUIV SWO0,SwO
;*DATA BIT DEFINITIONS (BITOO TO BIT15)
8IT15= 100000
8I1T14= 40000
8IT13= 20000
8IT12= 10000
8IT11= 4000
8IT10= 2000
8I1T09= 1000
8IT108= 400
8IT07= 200
8IT06= 100
8I1705= 40
B8IT04= 20
8IT103= 10
BIT02- 4

B8ITO1 2

NOWVER W =O

SEQ 0018



G 2
CZQMCGO  0=124K MEMORY EXERCISER 16K VER MACY11 30A(1052) 12-MAR-B0 13:10 PAGE 59-2

C2AMCG.P1 12-MAR-80 13:07 BASIC DEF INITIONS SEQ 0019
1) 000001 8IT00= 1
(1) .EQuU]v BIT09,BIT9
() LEQUIV BIT08.8BIT8
1) .EQUIV BIT07.8I117
(n EQUIV BIT06.BIT6
(1) .EQuUlv B]T05.8IT5
(*) .EQUlV BIT04,BIT4
() LEQUIV BIT03,BIT3
(n .EQUIV BIT02,8BIT?2
(1) .EQulv BI1T701,8IT1
(1) .EQulv BIT00,BIT0
(1
(V) ;=BASIC "'CPU"" TRAP VECTOR ADDRESSES
) 000004 ERRVEC= 4 TIME OUT AND OTHER ERRORS
ay 000010 RESVEC= 10 ..RESERVED AND JLLEGAL INSTRU(CTIONS
(1) 000014 TBITVEC=14 T BIT
(M 200014 TRTVEC= 14 ,,TRACE TRAP
(1) 000014 BPTVEC- 14 ; ;BREAKPOINT TRAP (BPT)
(1) 000020 JOTVEL= 20 S INPUT/OUTPUT TRAP (]OT) =«SCOPE=»
4P 000024 PURVE(= 24 ;. POMER FAIL
) 000030 EMTVEC= 30 ;;EMULATOR TRAP (EMT) #«ERROR**
) 000034 TRAPVE (=34 ::""TRAP'' TRAP
) 000060 TKVEC= 60 ;. TTY KEYBOARD VECTOR
(1) 000064 TPVEC= 64 ;:TTY PRINTER VECTOR
;;; 000240 PIRQVE(C=240 ; ;PROGRAM INTERRUPT REQUEST VECTOR
6
6188
61?9 .SBTTL MEMORY MANAGEMENT DEFINITIONS
1)
(}) ;+«KT11 VEr Y ADDRESS
1)
H) 000250 MMVEC= 25C
)
(1) ;*KT11 STATUS REGISTER ADDRESSES
1)
) 1727572 SRO= 177572
) 177574 SR1= 177574
) 177576 SR2~- 177576
(}; 172516 SR3= 172516
(
(}) ;*KERNEL “'I'* PAGE DESCRIPTOR REGISTERS
1)
1) 172300 KIPDRO= 172300
(1) 172302 KIPDR1= 172302
1) 172304 KIPDR2= 172304
1) 172306 KIPDR3= 172306
) 172310 KIPDR&- 172310
1) 172312 KIPDRS= 172312
ap 172314 KIPDR6= 172314
g}) 172316 KIPDR?7= 172316
)
(}; S *KERNEL “°I'' PAGE ADDRESS REGISTERS
(
1 172340 KIPARO= 172340
1) 17232 KIPAR1= 172342
(N 172344 KIPAR? 172344
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528

000174
000176

000200
000204

000210

000216
000220

000046
000052

12-MAR-80 1

017777

177746
000000
000174

000137
000167

000167
000167
000167

000004
025124
000000

002650
002446

000064
000064
003406

16K

H 2
vER MACY11 30A(1052) 12-MAR-80 13:10 PAGE 59-3
MEMORY MANAGEMENT DEF INITIONS

K |PAR3= 172346
K]PARGL= 172350
352

K [PARS= 172

K]PARG= 172354

KIPAR7= 172356

U =0 ;CODE FOR UPWARDS MAP [N MEM M(MT PDR'S
Rw = 6 ;CODE FOR READ/JRITE IN MEM M(MT PDR'S

:* PAR]JTY MEMORY DEFIN]T]ONS.

AE=1 JPARJTY ACTION ENABLE

PARVEC=114 ;PARITY TRAP VE(CTOR

;» MISCELLANEOUS ASSIONMENTS

MASKLK= 17777 JMASK FOR 4K ADDRESS BANK BOUNDRY.

;* CACHE REGISTER DEFINITIONS.
IMPCHE= 177746

.SBTTL TRAP (AT(CHER

.=0
s*ALL UNUSED LOCATIONS FROM & ~ 776 CONTAIN A "'.+2 HALT"'
J*SEQUENCE TO CATCH ILLEGAL TRAPS AND INTERRUPTS
;*LOCATION O CONTAINS O TO CATCH IMPROPERLY LOADED VECTORS

=174
DISPREG: .WORD 0 ;;SOF TWARE DISPLAY REGISTER
;;SOF TWARE SWITCH REGISTER

SWREG: LWORD O
.SBTTL STARTING ADDRESS(ES)
JMP ANSTART :;JUMP TO STARTING ADDRESS OF PROGRAM

JMP SELECT ;STARTING ADDRESS TO ALLOW THE OPERATOR TO
;SELECT VARIOUS PARAMETERS.

JMP RESTAR JRESTART ADDRESS, USING PREVIOUS PARAMETERS.

JMP RESTOR JRESTORE LOADERS TO END Of MEMORY AND HALT.

JMP TIMOUT :TYPE QUT MEMORY MAP, BYTE BY BYTE.

.=ERRVE(C

.WORD  ERRTRP

.WORD O

.SBTTL ACT11 HOOKS

3332322233232 2323233232322222322220222222322283R20 2200220222202 222%2243]

*HOOKS REQUIRED BY ACT11

$SVPC=. :SAVE PC
iEfggAD 2:1)SET LOC.46 TO ADDRESS OF SENDAD IN .SEQP
WORD  BIT14 ::2)SET LOC.52 TO BIT14

. ~$SVYP( ;2 RESTORE PC

SEQ 00¢C
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000300

022767

XERC
3:07

001100
001206

002340
000256

000001
172300
000010
077406
172340
000200
000400
000600
001000
001200
001400
007600
000001

000142
000140

000200

172340
000472
000200

172342

000062
001100

177432

ISER,

177572

177572

16K VER
A

(rn

MACY11 30A(1052)
HOOK S

.=300
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e 1223323222222 222222222200 RR2 )RRt RRRERRRRRdRRRERRRR2RR2 2

THE FOLLOWING ROUTINES ARE LOCATED IN THE VECTOR AREA (0-1000) SO THAT

‘.
;* THEY CAN BE PROTECTED BY SELECTING SWO5 (SEE DOCUMENT FOR USE OF SWOS),
X
"~

THE CODE CAN ALSO BE RUN FROM ANY BANK OF MEMORY, ASSUMING MEMORY
MANAGEMENT 1S DISABLED BY "‘CONSOLE START''

S5 2223222222200 0 2200232020800 0f2Rf280220R02R800R0dfR0R0dt220Rt00R2RdR0R0R20dZ3RH7"

RESTAR:
RESTOR:

REST1:

RESTZ:

1%:

2%:

3%:

(%:
5%:

108 :

000003 000042 20%:

CLR

RS

;CLEAR FLAG TO INDICATE RESTART.

REST1 "GO RESTORE PROGRAM BEFORE RESTARTING.
PC, RS *PUT DATA INTO FLAG FOR RESTORE.
#STACK, SP *SET UP THE STACK POINTER.
MEMMAP “CHECK IF THE MEMORY HAS BEEN MAPPED.
REST2 *BR IF MEMORY MAPPED.
STARTA 16O START
MMAVA “CHECK IF MEM MGMT AVAILABLE.
108 ‘BR IF NO MEM MGMT.
#BITO, a#SRO  -CHECK IF MEM MGMT ACTIVE.
2s ‘BR IF MEM MGMT ALREADY SET UP.
#XIPDRO,RO *POINT TO FIRST MEM MGMT [DATA REG.
#8, R1 *SET UP COUNTER.
#077606,(RO)+  :MAP FIRST 28K 1-FOR-1.
R1 *COUNT REGESTERS.
13 *BR IF MORE REG.
#XIPARO,RO *POINT TO FIRST MEM MGMT ADDRESS REG.
(RO)+ *PARO MAPPED INTO BANKO.
#200. (RO)+  :PAR1 MAPPED INTO BANK1.
#400. (RO)+  -PAR2 MAPPED INTO BANK?.
#600. (RO)+  :PAR3 MAPPED INTO BANK3.
#1000, (RO)+  :PARL MAPPED INTO BANK4.
#1200, (RO)+  :PARS MAPPED INTO BANKS.
#1400, (RO)+ :PARG MAPPED INTO BANK6.
#7600, (RO)+  :PAR7 MAPPED INTO BANK37.
#MBITO. @#SRO  :ENABLE MEM MGMT.
RO YINIT TEMP PAR REG.
PRGMAP, R1 :GET THE PROGRAM MAP...LO 64K.
PRGMAP+2,R2 HI 64K,
sg sm{cr) THE MAP POINTER. . .HI
X *BR WHEN FIRST BANK FOUND.
#200, RO SUPDATE TMP PAR TO NEXT BANK.
3s *BR IF MORE.
:FATAL ERROR!'! MAP EMPTY?
RO S#KIPARC :PUT TEMP PAR INTO FIRST PAR.
arbs :JUMP INTO PROGRAM IF NOT THERE ALREADY.
#200, RO ‘KEEP UPDATING TEMP PAR REG.
gg -sm{(r) POINTER. . .HI
58 ‘BRIF TOP BANK NOT YET FOUND.
RO, a#KIPAR1 ;SET UP SECOND PROGRAM ANK POINTER.
20% ;:BR TO RELOCATE SECTION.
RELOCF, RO ‘GET RELOCATION FACTOR.
lSTACK RO *SET UP STACK POINTER.

SP :SET STACK TO RELOCATE PROGRAM.
pzbs-smcx RO  :ADJUST RO TO RELOCATED ‘720$'‘ ADURESS.
(RO) 160 TO '208'* (RELOCATED).

#3, PRGMAP :CHECK IF PROGRAM IS IN BANKS O AND 1.

SEQ 0021‘
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001402
004767
005705
001006
005067
105067
000167
004767

000000
000167

000000
000000
000000

0 13:07

016324

000000
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ACT11 HOOKS

BEQ 218 JBR IF IN BANKS 0 AND °

JSR PC. RELO :RELOCATE THE PROGRAM BACK TO BANKS 0 AND 1.
21%: 15T RS JCHECK RESTART/RESTORE FLAG.

BNE 22% :BR IF RESTORE,

CLR $TIMES ;CLEAN UP BEFORE STARTING.

CLRB STSTNM

JMP START1 JRESTART WITH PREVIOUSLY SELECTED PARAMETERS.
22%: JSR PC, RESLDR ;RESTORE THE LOADERS TO THE ‘‘TOP'' OF MEMORY.

HALT JHALT AFTER RESTORING THE LOADERS.

JMP STARTA ;CONTINUE WILL RESTART THE PROGRAM.

:» THE FOLLOWING LOCATIONS ARE USED BY THE ABOVE ROUTINE AND MUST BE LOCATFD
i BELOW 1000 TO INSURE CORRECT OPERATION UNDER THE WIDEST VARIETY Of

;* CIJRCUMSTANCES.

RELOCF: .WORD O ;CONTAINS RELOCATION FACTOR (NO MEM MGMT)
PRGMAP: _WORD 8.0 ;PROGRAM MAP ~ WHERE THE PROGRAM IS LOCATED

MMAVA: .WORD ;MEMORY MANAGEMENT AVAILABLE FLAG.

SEQ 0022
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CZQMCGO 0-124!( MEMORY EXERC
(ZQMCG.P11 12-MAR-80 13:07 POWER DOWN AND UP ROUTINES SEQ 0023

62?? .SBTTL POWER DOWN AND UP ROUTINES

52) T 2ITS 224222822322 22 2223220282233 2822338222232 22222 2
1) POUER DOWN ROUTINE

(1) 000610 012737 000756 000024 SPURDN MOV #SILLUP,a#PWRVEC ;;SET FOR FAST UP

(1) 000616 012737 000340 000026 MOV #3640, 3#PWRVEC +2 .,PRIO 7

(3) 000624 010046 MOV RO, ~(SP) :2PUSH RO ON STACK

(3) 000626 010146 MOV R1,-(SP) ,,PUSH R1 ON STACK

(3) 000630 010246 MOV R2,-(SP) ;:PUSH R2 ON STACK

(3) 000632 010346 MOV R3,-(SP) ::PUSH R3 ON STACK

(3) 000634 010U446 MOV R4 ,-(SP) ::PUSH R4 ON STACK

(3) 000636 010546 MOV RS,-(SP) ;:PUSH RS ON STACK

(3) 000640 017746 000274 MOV ASWR,~(SP) ::PUSH @SWR ON STA(CK

(1) 000644 010667 000112 MOV SP,$SAVR6 ;s SAVE SP

(1) 000650 012737 000662 000024 MOV #SPWRUP ,a#PWRVEC ;;SET UP VECTOR

(1) 000656 000000 HALT

H; 000660 000776 B8R .~2 . HANG UP

(2) 2 22N 22322322323223203222323232322322323223232223323217232822338232834332822¢422%8¢%2]
) POUER UP ROUTINE

(1) 000662 012737 000756 000024 $PWRUP: MOV ASILLUP a#PWRVEC :;SET FOR FAST DOWN

(1) 000670 016706 000066 MOV $SAVR6, SP :.GE SP

(1) 0006746 005067 000062 CLR $SAVR6 :WAIT LOOP FOR THE TTY

(1) 000700 005267 000056 1%: INC $SAVR6 T:WAIT FOR THE INC

(1) 000704 001375 BNE 1} ::0F WORD

(3) 000706 012677 000226 MOV (SP) +,aSWR ::POP STACK INTO aSWR

(3) 000712 012605 MOV (SP)+ RS :POP STACK INTO R5

(3) 000714 012604 MOV (SP) + R4 ..POP STACK INTO R4

(3) 000716 012603 MOV (SP)+ ,R3 ;:POP STACK INTO R3

(3) 000720 012602 MOV (SP)+ ,R2 . :POP STACK INTO R2

(3) 000722 012601 MOV (SP)+,R1 . POFP STACK INTO R1

(3) 0007246 012600 MOV (SP)+ RO ;:POP STACK INTO RO

(1) 000726 012737 000610 000024 MOV #SPWRDN ,a#PWRVEC .;SET UP THE POWER DOWN VECTOR
(1) 000734 012737 000340 000026 MOV #340,3#PWRVEC+2 ;:PRIO:7

(2) 000742 004567 022554 JSR RS, SPRINT ;GO PRINT OUT THE FOLLOWING MESSAGE.
(1) 000746 025651 SPWRMG: .WORD PWRMSG ;:POWER FAIL MESSAGE POINTER

(1) 000750 012716 MOV (PC)+,(S°) :;RESTART AT RESTART

(1) 000752 000300 $PWRAD: .WORD RESTART ;sRESTART ADDRESS

(1) 0007546 000002 RT]

(1) 000756 000000 SILLUP: HALT . :THE POWER UP SEQUENCE WAS STARTED
(1) 000760 000776 B8R .~2 :: BEFORE THE POWER DOWN WAS COMPLETE
(1Y 000762 000000 $SAVRG: O ::PUT THE SP HERE
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CZaMCG.P11 12-MAR-80 13:07 COMMON TAGS SEQ 007’
6?13; SBTTL COMMON TAGS
(2) ;"Q."...t'."..t......'."t....'.t't."..'..."".""...'t""t
1) :*THIS TABLE CONTAINS VARIOUS COMMON STORAGE LOCATIONS
g}; ;«USED IN THE PROGRAM.
1) 001100 .=1100
(1) 001100 $CMTAG: ;. START OF COMMON TAGS
(1) 001100 000000 WORD O
(1) 001102 000 $TSTNM: .BYTE 0 ;;CONTAINS THE TEST NUMBER
(1 001103 SERFLG: .BYTE 0 ;;CONTAINS ERROR FLAG
(1 001104 000000 $ICNT: .WORD O ;;CONTAINS SUBTEST ]TERATION COUNT
(1) 001106 000000 SLPADR: .WORD O ; ;CONTAINS SCOPE LOOP ADDRESS
(1 001110 000000 SLPERR: .WORD O :;CONTAINS SCOPE RETURN FOR ERRORS
(1 001112 000000 SERTTL: .WORD O ;;CONTAINS TOTAL ERRORS DETECTED
(1) 001114 000 $ITEMB: .BYTE O ;;CONTAINS ITEM CONTROL BYTE
(1) 001115 001 SERMAX: .BYTF 1 :;CONTAINS MAX. ERRORS PER TEST
(1 001116 000000 SERRPC: WORD O ; 2CONTAINS PC OF LAST ERROR INSTRUCTION
(1) 001120 000000 $GDAD~: .WORD O ; :CONTAINS ADDRESS OF °*GOOD® DATA
(1) 001122 000000 $8DADR: .WORD O ;;CONTAINS ADDRESS OF °'BAD' DATA
(1) 001126 000000 $GDDAT: .WORD O ;:CONTAINS 'GOOD' DATA
(1) 001126 000000 $8DDAT: .WORD O ;:CONTAINS °'BAD* DATA
(1) 001130 000000 WORD O ; ¢RESERVED=--NOT TO BE USED
(1) 001132 000000 WORD 0
(1) 001134 000 SAUTOB: .BYTE 0 ;s AUTOMATIC MODE INDICATOR
(1) 001135 000 $INTAG: .BYTE O : ; INTERRUPT MODE INDICATOR
(1) 001136 MWORD O
(1) 001140 177570 SWR: .WORD DSWR ; ;ADDRESS OF SWITCH REGISTER
(1) 001142 177570 DISPLAY: .WORD DDISP ;sADDRESS OF DJSPLAY REGISTER
(1) 001144 177560 $TKS: 177560 ;:TTY KBD STATUS
(1) 001146 177562 $TKB: 177562 ;:TTY KBD BUFFER
(1) 001150 177564 $TPS: 177564 ;:TTY PRINTER STATUS REG. ADDRESS
(1) 001152 177566 $TP8: 177566 ;:TTY PRINTER BUFFER REG. ADDRESS
(1) 001154 000 $NULL: BYTE O ;;CONTAINS NULL CHARACTER FOR FILLS
(1) 001155 002 $FILLS: .BYTE 2 ::CONTAINS # OF FILLER CHARACTERS REQUIRED
(1) 001156 012 $FILLC: .BYTE 12 ;2 INSERT FILL CHARS. AFTER A "LINE FEED''
(1) 001157 $STPFLG: .BYTE 0 ;2 TERMINAL AVAILABLE'® FLAG (BIT<07>=0=YES)
(3) 001160 000000 $TMPO: _WORD O ;:USER DEF INED
(3) 001162 000000 $TMP1: _WORD O s cUSER DEF INED
(3) 001164 000000 S$STMP2: WORD O ;JUSER DEF INED
(3) 001166 000000 $STMP3: _WORD O ..USER DEF INED
(1) 001170 000000 STIMES: O NUMBER OF ITERATIONS
(1) 001172 000000 $ESCAPE:O ESCAPE ON ERROR ADDRESS
(1) 001174 177607 000377 $BELL: .ASCIZ <207><377><377> ,.CODE FOR BELL
(1) 001200 077 $QUES: L.ASCII 7%/ JQUESTION MARK
(1) 001201 015 $CRLF: L.ASCI] <15 .'.‘CARRIAGE RE TURN
(1) 001202 000012 SLF ASCIZ 12> ;;LINE FEED
(2) X2 222220232323 322233323233 3222223233233 32232323233832323323233233223222823}3|]
% “SBTTL APT MAILBOX~-ETABLE
3) AN AN AN AR AR AN RN AR AR AR R AN N AN AN AN AN N RN AR R NI RS
(2) .EVEN
(2) 001204 SMAIL: :;APT MAILBOX
(2) 001206 000000 $MSGTY: _WORD  AMSGTY ;MESSAGE TYPE CODE
(2) 001206 00000 SFATAL: .WORD  AFATAL ;;FATAL ERROR NUMBER
(2) 001210 000000 STESTN: .WORD  ATESTN ;:TEST NUMBER
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e %%%%%

MACY11 30A(1052)

APASS
ADEVCT
AUNIT
AMSGAD
AMSGLG

AENV
AENVM
ASWREG
AUSWR
ACPUOP

AMAMS |
AMTYP1

ADDW14

16K VER
APT MA]LBOX-ETABLE
$PASS: .WORD
$DEV(CT: .WORD
SUNIT: .WORD
SMSGAD: .WORD
SMSGLG: .WORD
SETABLE:
SENV: .BYTE
SENVM: _BYTE
$SWREG: .WORD
SUSWR: .WORD
$CPUOP: .wWORD
.
*
: k
" k
" ]
- N
$MAMST: .BYTE
$MTYFi: .BYTE
- N
*
M L 4
" N
$MADR1: .WORD
.1
SMAMS?2: BYTE
sMTYPZ2: .BYTE
SMADR?: .WORD
SMAMS3: _BYTE
SMTYP3: .BYTE
$SMADR3: .WORD
SMAMSS : BYTE
SMTYP4: .BYTE
SMADRS : . WORD
SVECT1: .WORD
SVECTZ2: .WORD
$BASE .WORD
SDEVM .WORD
$CDW1 .WORD
$CDW2 .WORD
$DDWO .WORD
$DDW1 .WORD
$DDW?2 .WORD
$DDW3 .WORD
$DDW4 .WORD
$DDWS .WORD
$DDWE .WORD
$DDW?7 .WORD
$DDW8 . WORD
$DDW9 .WORD
$DDW10: .WORD
$DDW11: .WORD
$DDW12: .WORD
$DDW13: _WORD
$DDW14: .WORD
$ODW15: .WORD

ADDW15

m 2
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;s PASS COUNT
;.DEVICE COUNT
;:1/70 UNIT NUMBER
; ;MESSAGE ADDRESS
: sMESSAGE LENGTH
:IAPT ENVIRONMENT TABLE
;s ENVIRONMENT BYTE
; ENVIRONMENT MODE BITS
;;APT SWITCH REGISTER
;. USER SWITCHES
;. CPU TYPE ,OPTIONS
BITS 15-11=CPU TYPE
11/704=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 B=MEMORY MANAGEMENT
;;HIGH ADDRESS ,M.S. BYTE
::MEM. TYPE ,BLKAM
MEM.TYPE BYTE -~ (HIGH BYTE)
900 NSEC CORE=001
300 NSEC BIPOLAR=002
500 NSEC M0S=003
;sHIGH ADDRESS ,BLKA#1
MEM_LAST ADDR.=3 BYTES,THIS WORD AND LOW OF ''TYPE'' ABOVE
;:HIGH ADDRESS,M.S. BYTE
: ;MEM. TYPE ,BLKAN?
; sMEM.LAST ADDRESS .BLKA?
;.HIGH ADDRESS M.S.BYTE
; ;MEM.TYPE ,BLKN3
: :MEM.LAST ADDRESS.BLKA#3
;.HIGH ADDRESS,M.S.BYTE
s MEM. TYPE ,BLKAY
;sMEM.LAST ADDRESS,BLKAS
2 ; INTERRUPT VECTORA1,BUS PRIORITY#
;s INTERRUPT VECTORNZ2BUS PRIORITYA?
;:BASE ADDRESS OF EQUIPMENT UNDER TEST
:;DEVICE MAP
;s CONTROLLER DESCRIPTION WORDA1
;;CONTROLLER DESCRIPTION WORD#?
;:DEVICE DESCRIPTOR WORD#0
;;DEVICE DESCRIPTOR WORD#1
2 :DEVICE DESCRIPTOR WORD#?
::DEVICE DESCRIPTOR WORD#3
;:DEVICE DESCRIPTOR WORD#4
;;DEVICE DESCRIPTOR WORD#S5
:;DEVICE DESCRIPTOR WORD#6
::DEVICE DESCRIPTOR WORD#?7
;;DEVICE DESCRIPTOR WORD#8
::DEVICE DESCRIPTOR WORD#9
;;DEVICE DESCRIPTOR WORD#10
:;DEVICE DESCRIPTOR WORD#11
;:DEVICE DESCRIPTOR WORDA#1?2
::DEVICE DESCRIPTOR WORD#13
..DEVICE DESCRIPTOR WORD#14
::DEVICE DESCRIPTOR WORDA15S

SEQ 0025
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P1
001330

000024
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$ETEND:
MEXIT
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SEQ 002¢

.SBTTL APT PARAMETER BLOCK

2 2332222282038 800 8880800022888 8830888082833dRR22R222RA2ARRZRR21N2

;SET LOCATIONS 24 AND 44 AS REQUIRED FOR APT
R L e e N T e e T Y
;2 SAVE CURRENT LOCATION
i:SET POWER FAIL TO POINT TO START OF PROGRAM
;FOR APT START UP
POINT TO APT INDIRECT ADDRESS PNTR.
;POINT TO APT HEADER BLOCK
..RESET LOCATION COUNTER

':tttttttttttttttttttttt'tt'ttttttttttttttt'i.tttttttttttt'tttttt

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

$APTHDR :
=, 8$X

s INTERFACE SPEC.

$APTHD :

$SHIBT,L: .WORD
SMBADR: .WORD
$TSTM: .WORD
$PASTM: .WORD
SUNITM: .WCRD

$ASTAT

$ASTEND :
$APTR: S$ASTAT

0
SMAIL
2400.
120.
240.

;;TWO HIGH BITS OF 18 BIT MAILBOX ADDR.

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

;;RUN TIM OF LONGEST TEST

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

SETEND-SMAIL/2 ;;LENGTH MAILBOX-ETABLE (WORDS)
.SBTTL APT STATISTICS TABLE

3333323323233 323238233232333302223¢3823232822333828tARds03ciR00d2idndR?
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CZaMCG.P11

&)

001620

12-MAR-80 1

177746

000000

16K VER

B 3
MACY11 30A(1052) 12-MAR-B80 13:10 PAGE 59-10

APT STATISTICS TABLE

':t.tttitiiii..".t..tt.'.ttt..tt.t.t.tt't'.tiitittiiiiiit.t"tth

;*THE FOLLOWING TAGS ARE USER DEF INED

X232 2 223030222032 d 202002 00000 R 0d0df2Rdt R 200ttt RddRdR0 24|

SVERPC :
RESRVD:

LMAD:

LDDISP:
MEMMAP :

TSTMAP :

SAVTST:

PMEMA~:

BITPT:

TMPPT :

MMORE :

SELFLG:
FLAGSK :

OEFLG:

FSTADR: .

TMPFAD :
FADMSK: .

FADMAP: .
LSTADR: .

TMPLAD: .
LADMSK : .

LADMAP:
BLKMSK: .
.CONST: .

WP :
TEMP:

CASFLG: .
CASREG: .

. WORD

-WORD

. WORD
.WORD

.WORD
.WORC

.WORD

.WORD

.WORD
.WORD

. WORD
-WORD

. WORD
.WORD

. WORD
.WORD
.WORD

.BYTE
.BYTE
.BYTE

SVIRTUAL PC LOCATION FOR ERROR TYPEOUT ROUTINE (SERTYP).

0

070032 ;CORE PARITY REG BITS RESERVED FOR FUTURE USE.
INOTE: FOR MST1 MEMORY WITH PARITY, CHANGE 10 077772.
:LAST CONTIGUOUS MEMORY ADDRESS (+2)

sCONTAINS DISPLAY REGISTER IMAGE

:MEMORY MAP - EACH BIT CORRESPONDS TO 4K

JFIRST WORD CONTAINS LOW (0-64K) MAP

;SECOND WORD CONTAINS HIGH (64-128K) MAP

;TEST MAP ~ WHICH BANKS ARE SELECTED FOR TEST.
;FIRST WORD CONTAINS LOW (0-64K) MAP

;SECOND WORD CONTAINS HIGH (64-128K) MAP

;SAVED TEST MAP -~ USED DURING FIRST PASS TO ONLY
; TEST EACH BANK ONCE.

;FIRST WORD CONTAINS LOW (0-64K) MAP

;SECOND WORD CONTAINS HIGH (64~728K) MAP
;PARITY MAP ~ WHICH BANKS HAVE MEMORY PARITY
:FIRST WORD CONTAINS LOW (0-64K) MAP

;SECOND WORD CONTAINS HIGH (64~128K) MAP
;POINTER TO CURRENT 4K BANK OF MEMORY

;FIRST WORD CONTAINS LOW (0-64K) MAP

;SECOND WORD CONTAINS HIGH (64-128K) MAP

: TEMPORARY POINTER FOR 2ND 4K BANK OF MEMORY
;FIRST WORD CONTAINS LOW (0-64K) MAP

;SECOND WORD CONTAINS HIGH (64-128K) MAP

:LOOP ADDRESS FNR MULTIPLE BLOCK TESTING.

;SET UP BY "INITMM ' AND '‘INITON'' ROUTINEES.
ZUSED BY ‘MMUP'’ AND “MMDCAN * ROUT INES.
:OPERATOR SELECTED PARAME TERS FLAG. (SA-204)
;8K BLOCK INDICATOR. USED IN ‘‘INITMM’ MR,
:0DD/EVEN FLAG USED IN PARITY MEMORY BYTE TEST.

;FIRST VIRTUAL ADDRESS TO BE TESTED.
sFIRST ADDRESS IS USER SELECTABLE.
;ADJUSTED FIRST ADDRESS
:BIT MASK TO ALLOW DOWNWARD ADDRESSING TESTS
; TO BREAXK TO "MMDOWN'’ TO FIND FIRST ADDRESS.
.0 JMAP OF BANK IN WHICH FIRST ADDRESS IS LOCATED.
:LAST VIRTUAL ADDRESS (+2) TO BE TESTED.
;LAST ADDRESS IS USER SELECTABLE.
:ADJUSTED LAST ADDRESS.
:BIT MASK TO ALLOW UPWARD ADDRESSING TESTS
: TO BREAK TO "MMUP'’ TO FIND LAST ADDRESS.
.0 ;MAP OF BANK IN WHICH LAST ADDRESS IS LOCATED.
:BLOCK MASK, DETERMINES THE BLOCK SIZE.
JUSER SELECTABLE CONSTANT DATA,
JWRITE WRONG PARITY COMMAND
: TEMPORARY STORAGE
;CACHE PRESENT FLAG
177746 .CACHE CONTROL REGISTER

o OO OO

OO0 OO OO oo

QOHLrO00 OO0 OO OO O OO0O0o

e 22X R 2R R0ttt dtR iRt ddl Al

d

“* RELATIVE ADDRESSING TABLE.
X

THE FOLLOWING LOCATIONS ARE MODIFIED AT RELOCATION TIME TO ALLOW

SEQ 0027
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0-124K MEMORY EXERCISER,
3:07

12-MAR-80 1
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001124
001120
000000
001120
001160

001120
001126

001160
001126

001120
001126

001122
001122
000000
001160
001120

16K VER

c 3
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APT STATISTICS TABLE

:* RELATIVE ADDRESSING TO GET THE RELOCATED VALUE OF THE ARGUEMEMT TAGS.

:;Q'Q..Q'Q""."t""...'....".'.""'Qt..'.".'..'....'.t.'."

RADTAB:

.STACK: STACK :STACK POINTER INITIAL ADDRESS.

.RESRV: RESRVD ;PARITY REGISTER RESERVED BIT MASK ADDRESS.
.MPRO: MPRO sMEMORY PARITY REGISTER TABLE ADDRESS.
MPRX: MPRX ;MEMORY PARITY REGISTER EXIST TABLE ADDRESS.
.PBTRP: PBIRP ;PARITY BYTE TEST TRAP ROUTINE ADDRESS.
JMPPAT: MPPATS JMEMORY PARITY PATTERN TABLE ADDRESS.
.PESRV: PESRV ;MEMORY PARITY ERROR TRAP ROUTINE ADDRESS.
.ERRTB: SERRTB ;ERROR TYPEOUT TABLE PONTER.

EIGHT: 8. ;DECIMAL TYPE ROUTINE COUNT DESIGNATOR.
LTST32: TST32 .SCOPE ABORT ADR FOR WHEN NO MEM AVA FOR TEST.

S 2323223233232 233 332 22200320038 0d0ddfddadadissddstitsdiliadlsddl) )

33 DATA CONTAINERS FOR ERROR PRINTOUT.

2 322322323223 2323280232823238d232ddtd¢faddf2ffddatitddtRatitliiislisslll ]

pT1:
DT2:
DT12:
DT14:
DT15:

nT21:

DT23:

DT24:
DT25:
DT26:
DT30:
DT31:

SBTTL

S$ERRPC,S$GDADR, $SGDDAT ,$BDDAT 0
$VERPC,$ERRPC ,$GDADR,$GDDAT , $8DDAT ., 0
$VERPC,$ERRPC,$GDADR,$GDDAT, 0

$SVERPC ,$ERRPC,$TMPO, $GDADR, 0
$VERPC,$ERRP(,$GDADR,$TMP) ,SGDDAT , $8BDDAT, 0

SVERPC ,SERRPC,$TMPO, $GDADR, $GDDAT , $BDDAT, 0
SVERPC,$ERRPC(, $GDADR, $BDADR , $GDDAT , $8DDAT 0

SVERPC ,$ERRP(C,$BDADR, 0

SVERPC ,SERRP( ,$BDADR,$TMPO, $TMP1,0
SVERPC ,$ERRP(,$TMPO $TMP1.,0
$TMPO,STMP1,$GDADR, $BDDAT 0

$TMP3,0
.WORD -1 ;TABLE TERMINATOR.

MEMORY PARITY PATTERNS TABLE

X 23233222323 23223233232822822232322322233232332324222233 2222088080222 82a208 222

THE FOLLOWING ARE THE PARITY PATTERNS EXERCISED THRUOUT MEMORY

Qﬁ""ﬁ"'tﬁ"'ﬁt"ﬁ"Q"'ﬁ't't""!'t't.'t't""'t"tﬁt"t't"

MPPATS :

125325 sEVEN,ODD
152652 . 0DD,EVEN
052452 ;EVEN,0DD
025125 ;00D ,EVEN
102070 SEVEN,EVEN
072527 00D, 00D
177777 ;EVEN,EVEN

SEQ 0028




CZQAM(S0

CZAMCG.PT

(3)
(3)
&)
(3)
(3)
(3)
(3)
(3)
%)

002066
002070
002072

002074

0-124K MEMORY EXER(ISER
12-MAR-80 13:07

107030
152525
000000

000000

172101
000000
000000
000000
172103
000000
000000
000000
172105

16K VER
MEMORY PARITY PATTERNS TABLE
107030
152525
0
MPEND: O

D 3
MACY11 30A(1052) 12-MAR-80 13:10 PAGE £9-12

;0DD.0DD

;00D ,EVEN

JEXTRA PATTERN HOLDER FOR
sFUTURE USE

;TABLE TERMINATOR

.SBTTL MEMORY PARITY REGISTER ADDRESS TABLE
//////////////////////////////////////////////////////////////////////
THE FOLLOWING REPRESENTS THE MEMORY PARITY REGISTER ADDRESS TABLE

LR I WK TR WA W
» % %4 % % %8

THE DEVICE ADDRESS
FIRST WORD BIT) =

0 - 4K,
SECOND WORD BITO = 64 ~ 68K,.

FROM WHICH PARITY MEMORY S ADDRESSED & CONTROLLED:

THE LEAST SIGNIFICANT BIT IN THE DEVICE ADDRESS IS SET TO A ONE (1)
IF THE CONTROL IS FOUND NOT TO BE PRESENT.
THE CONTROL OF EACH CONTROLLER IS REPRESENTED BY TWO (2) WORDS FOLLOWING
EACH Bé}T?EPRESENg‘I(NG A 4K BLOCK. 1.E.

THE MEMORY PRESENT UNDER

81T15 = 60 - 64K
8IT14 = 120 -

126K,
//////////////////////////////////////////////////////////////////////

MPRO: 172100 +1

0
0
0

MPR1: 672102 +1
0
0

MPR?: 672104 +1
0
0

MPR3: 872106 +1
0
0

MPR4 : 872110 +1
0
0

MPRS : 672112 +1
0
0

MPR6: ‘(1)72114 +1
0
0

MPR7 : (1)72116 +1
0
0

MPR8: 672120 +1
0
0

MPRQ: 172122 +1

;PARITY STATUS REGISTER

:CONTROL MAP (LOW 64K)
;CONTROL MAP (HIGH 64K)
:MASK FOR MOS,CORE MS11-K
;PARITY STATUS REGISTER
;CONTROL MAP (LOW 64K)
;CONTROL MAP (HIGH 64K)
;MASK FOR MOS,CORE MS11-K
JPARITY STATUS REGISTER
;CONTROL MAP (LOW 64K)
;CONTROL MAP (HIGH 64K)
;MASK FOR MOS,CORE ,MS11-K
;PARITY STATUS REGISTER

sCONTROL MAP (LOW 64K)
;CONTROL MAP (HIGH 64K)
IMASK FOR MOS CORE ,MS11-K
:PARITY STAUS REGISTER
;CONTROL MAP (LOW 64K)

:CONTROL MAP (HIGH 64K)
sMASK FOR MOS,CORE MS11-K
sPARITY STATUS REGISTER
;CONTROL MAP (LOW 64K)

;CONTROL MAP (HIGH 64X)
:MASK FOR MDS,CORE ,MS11-K
:PARITY STATUS REGISTER
;CONTROL MAP (LOW 64K)

:CONTROL MAP (HIGH 64K)
JMASK FOR MOS,CORE ,MS11-K
;PARITY STATUS REGISTER
;CONTROL MAP (LOW 64K)
CONTROL MAP (HIGH 64K)
;MASK FOR MOS,CORE ,MS11-K
;PARITY STATUS REGISTER
;CONTROL MAP (LOW 64K)
;CONTROL MAP (HIGH 64K)
;MASK FOR MOS,CORE ,MS11-K
;PARITY STATUS REGISTER

SEQ 0029




£ZQMCGO

0-124k MEMORY EXERCISER, 16K VER
MEMORY PARITY REGISTER ADDRESS TABLE

(ZAMCG.PYI

(%)
(%
(3,
(3)
(3
(%)
(3)
(3)
(3)
(3)
(3)
(3)
(%
(3)
(%)
(3
&)
(3
(3
(3
3
(3
(3
(3
(%
&)
3
3
(%)
(3)
&

002210
202212
002214
002216
002220

12-MAR-80 13

MPR10:

MPR11:

MPR12:

MPR13:

MPR14:

MPR1S:

E 3
MACY11 30A(1052) 12-MAR-80 13.10 PAGE 59-°3

;CONTROL MAP (LOW 64K)
;CONTROL MAP (HIGH 64K)
JMASK FOR MOS, CORE ,MS11-k
72124 +1 JPARITY STATUS REGISTER
;CONTROL MAP (LOW 64K)
;CONTROL MAP (HIGH 64K)
JMASK FOR MOS,CORE ,MS11-K
72126 +i ;PARITY STATUS REGISTER
;CONTROL MAP (LOW 64K)
;CONTROL MAP (HIGH 64Kk)
JMASK FOR MOS,CORE ,MS11-K
72130 +1 ;PARITY STATUS REGISTER
;CONTROL MAP (LOW 64K)
;CONTROL MAP (HIGH 64K)
JMASK FOR MOS,CORE ,MS11-k
72132 +1 :PARITY STATUS REGISTER
;CONTROL MAP (LOW 64K)
JCONTROL MAP (HIGH 64K)
JMASK FOR MOS,CORE ,MS11-K
721