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GENERAL PROGRAM INFORMATION.
Program Purpose (Abstract)

This program has the ability to test memory from address
000000 to address 757777. It does SO using?

A. Unique addressing techniques
B. Worse case noise patterns, and
C. 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 prc 'ided in section 6.1 of this document.

The intent of this program is to test as comprehensively as
possible all memcry systems manufactured by DEC without
concentrating on any one system. Although the tests relate
to general designs they may be complete fc certain systems.
E.G. Any core memory from the 8K MMi1i-L on up need not have
any other addressing or worst case patterns run but in order
to completely test the MS11~-K MOS memory another diagnostic
is required. This test is also not intended to be a 100%
test of the memory. Other tests that do 1/0 may find memory
problems that this test is unable to.

System Requirements
A. Hardware Requirements
PDP11 family processor with a minimum of 16K of memory.
optional... :
Any parity memory control module.
KT11 memory management.
B. Software Requirements

The smallest unit of memory this program will recognize

is 4K. If 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) .n exactly the same manner as
the rest of memory. To make thi-. possible, without
requiring memory management, no software traps are used
in the program. [his means that if memory management is
not available or is disabled (~“W12=1), if the program is
relocated out of bank 0, if location 0-776 are selected
for test, and if an unexpected hardware trap occurs, the
results will be unpredictable.
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2.1.4

The program has the proper interface code to allow
running under the automated manufacturing test 1line
system = ACT11 and APT.

Related Cocuments and Stariards

Prcgramming Practices = Document No. 175-003-009-01
PDP-11 MAINDEC SYSMAC Package - MAINDEC-11-DZQAC-C2-D
The applicable Memory System Maintenance Manual

The applicable Circuit Schematics

OO wW>

Diagnostic Hierarchy Prerequisites

Before running this program, a CPU diagnostic should be run
to verify the functionality of the processor and PDP-11
instruction set.

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

PDP-11/20 - MAINDEC-11-DZQKC

PDP-11/34 - MAINDEC-11-DFKTH

PDP-11/-0 - MAINDEC-11-DBQEA

OR MAINDEC-11-DCGKC

PCP-11/45 - MAINDEC-11-DCQKC

PDP-11/60 = MAINDEC-11-DQKDA

KT11-C = MAINDEC-11-DCKTA THRU DChF

KT11-D - MAINDEC~11-DBKTA THRU DBKTF
Assumpti ns
This program assumes the correct operation of the CPU and, if
used, the memory management option.
OPERATING INSTRUCTIONS
Loading and Starting Procedures
Load the program using any standard absolute loader.
Starting adcdress 200:
Normal program execution.
Starting address 204:
Allows the operator to input, via teletype conversation,
first and last addresses to he exercised, andJd a data pattern
to be used in tests 6 and 7.
Starting Address 210:

Restart program using previously selected parameters.
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2.1.5 Starting Address 214:

Restore 1loaders and halt. This routine 1is capable of
relocating the program back to banks 0 and 1 if the program
was halted while running the top two banks of memory. There
are special procedures required for this situation.

A. If memory addresses 0-1000 have r»>t been exercised,
either through parameter selection (SA=204) or by running
with SW05=1, then:

Load Address 214,
Press START.

B. If running without memory management, then:

Load Address <214+relocation factor>

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

Press START.

C. If running with memc.,y management and the unibus has not
been initialized (via reset instruction, start- switch,
etc.), then:

Load Address 777707 (PC)
Deposit 214
Press CONTinue

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

Load Address 772340 (KIPARO)
Deposit <(relocation factor)/100>
(Example: Relocation factor=540000, then
> deposit 005400)
Load Address 777572 (SRO)

\,

i

4
J

Deposit : 000001

Load Address 777707 (PC)
Deposit 214

Press Continue

2.1.6 Starting address 220:

Byte address memory ma,. typeout routine. This outine
performs DATI, DATIP, DATO, and DATOB on all possible
addresses, and types the ranges of addresses which do not
cause a timeout trap.

2.2 Special Environments

If the program is run in quick verify mode under ACTi11 or
APT11 the program is done after the first pass. Also, the
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program does not relocate to test the lower 8K of memory.

Program Options

SW15 = 1 OR UP.... HALT ON ERROR

SW14 = 1 OR UP.... LOOP ON TEST

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

SW12 = 1 OR UP.... INH.8IT MEMORY MANAGEMENT (INITIAL
START ONLY)

SW1t = 1 OR UP.... INHIBIT SUBTEST ITERATION

SW10 = 1 OR UP.... RING BELL ON ERROR

SW9 =1 OR UP.... LOOP ON ERROR

Sw8 =1 0OR UP.... LOOP ON TEST IN SWR<4:0>

SW7 = 1 OR UP.... INHIBIT PROGRAM RELOCATION

SW6 =1 OR UP.... INHIBIT PARITY‘ERROR DETECTION

NOTE: With 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 pass with parity disabled,
then, restart the program with parity enabled.

SWS =1 OR UP.... INHIBIT EXERCISING VECTOR AREA
(LOCATIONS 0-1000).
EXECUTION TIMES

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

a. For Non-Parity Memory
First Poss: 65 seconds for first 13k + 15
seconds for each additional 16k.

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

Iteration Inhibited: same as first pass

b. For Parity Memory
First Pass: 1 minute 40 seconds per 16k.
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Full Pass: 8 minutes per 16K

Iteration Inhibited: same as first pass
ERROR INFORMATION

Error Reporting

There are a total of 31(8) *types of error reports generated
by the program. Some ¢ ° the key column hcading mnemonics are
described below for clarity:

PC = Program Counter of erronr detection code.
’ (v/pC=P/PC)

V/PC = Virtual Program Counter. This i3 where the error
detection code can be found in the program listing.
P/PC = Physical Program Counter. This is where the error

detection code is actually located in memory.

TRP/PC = Physical Program Counter of the code which caused a

trap.
MA = Memory Address
REG = Parity REGister address.
PS = Processor Status word.
IUT = Instruction Under Test.
S/B = What contents Should Be.
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 properiy.

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

E. In the Memory mapping routine or any of the address
control routines, failures to find a meaningful map.

4.0 PERFORMANCE AND PROGRESS REPORTS

Not applicable

5.0 DEVICE INFORMATION TABLES
The following is a picture view of a parity control status

registers, which will show bit assignments and definitions,
to provide a handy reference:

5.1 CORE PARITY REGISTER

1 11 1 11111 7 1111111
tPE! L ADDRESS {1 lWP!  IAE!
1 11111111 111111111

15 14 13 12 11 10 09 08 07 06 05 04 03 02 0., 00
Bit assignments are defined as follows:

BIT15 PARITY ERROR

BITS 11-5 ERROR / JDRESS HIGH ORDER ADDRESS
BITS OF ADDRESS OF
PARITY ERROR (BITS . y
17-11 OF ADDRESS) : .

BITO2 WRITE WRONG PARITY NORI:AL  PARITY (0DD)
WHEN CLEAR; OTHER
PARITY (EVEN) WHEN SET

BITOO ACTION ENABLE NO ACTION WHEN CLEAR
TRAP TO VECTOR 114

. WHEN SET
5.2 MOS PARITY REGISTER

1 1r 1 1 1111 111111111

tPEY O bt b L lWPY LAE!

I 111 11111 1111111111

15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00

y 7”’%
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BIT ASSIGNMENTS ARE DEFINED AS FOLLOWS:

BIT15 PARITY ERROR

BITO2 WRITE WRONG PARITY NORMAL PARITY (0DD)
WHEN CLEAR; OTHER
PARITY (EVEN) WHEN SET

BITO0O ACTION ENABLE NO ACTION WHEN CLEAR
TRAP TO VECTOR 114
WHEN SET

5.3 MS11=-K CSR

r r 1 1 1111111111111
'DEY !SIt 1 ADDRESS ISE!'IPIDC!EC!EE!
1 r 1 1 11 1 111 11111 11

15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00

BIT ASSIGNMENTS ARE DEFINED AS FOLLOWS: )

BIT1S DOUBLE ERROR

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

BITS 11-5 ERROR ADDRESS WHEN BITO2 CLEARED
CONTAINS HIGH ORDER
BITS OF ADDRESS OF
PARITY ERROR(BITS
17-11); . WHEN BITO02
SET CONTAINS CHECK
BITS FOR ECC.

%%

BITO4 SINGLE ERROR SET WHENEVER SINGLE
ERROR OCCURS

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

THE SECOND 16K OF
MEMORY IS INHIBITTED.
WHEN BIT 13 IS SET 7O
A 0, BIT 3 BECOMES
INOPERATIVE.

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

BITO! DISABLE ERROR CORRECTION WHEN SET NO ERROR
CCRRECTION TAKES PLACE

BITOO DOUBLE ERROR ENABLE WHEN SET ENABLES TRAP

T0 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 ijt.

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 PDF=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
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either the writing (DATO) in TEST 6 or the reading (DATI) in
TEST 7 of that data.

TEST 10 Wr tes 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 "1" 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 Exe~ution 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 &« DATI and a DATO
on the memory under test.

TEST 22 Executes an instruction which does a DATI and a
DATOB on the low by’ > of memory under test.

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

TEST 24 Executes an instruction which doe. a DATIP and a
DATO.

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: WMos Tests

TEST 27 -Writes a pattern of 000377 through memory, then
compliments it addressing downward, comaiiments the new
pattern addressing upward, compliments ‘the third pattern
addressing upward and finally compliments this new AB
patterns addressing downward.
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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 mremory address test. This test
is useful when an address selection failure is suspected
involving the first 8K of memory.  This program writes the
value of each address into itself starting with the lower
1imit and continuing to the upper limit. After all addresses
have been written each address is checked for the correct
contents starting with the upper limit and continuing to the
tower limit.

LOCATION CONTENTS MNEMONIC COMMENT
10 012700 MOV #50,R0 ;GET FIRST ADDRESS
® 12 000050 ;70 TEST ’
i (EXAMPLE START ADDRESS)
14 010001 MOV RO,R1 iSAVE IN R1
18 020037 1$: CMP RO,®#SWR ;CHECK UPPER LIMIT
20 177570 7 (IN SWITCH REGISTER)
22 001403 BEQ 2% yBRANCH IF AT UPPER LIMIT
24 010010 MOv RO, (RO) ;LOAD VALUE INTO ADDRESS
26 005720 TST (RO)+ ;STEP TO NEXT ADDRESS
30 000772 BR 1% ;LOOP UNTIL DONE
32 010004 2%: MOV RO,R4 iSAVE UPPER LIMIT
34 02C001 3%: CMP N0,R1t ;CHECK IF AT LOWER LIMIT
* 36 001767 3EQ 1% ;BRANC'Y IF DONE
40 024000 CMP =(RO),R0 ;CHECK DATA WRITTEN
42 001774 BEQ 3% +BRANCH IF OK
a4 000000 HALT +ERROR
46 000772 BR 3% s LOOP BACK

After toggling the program LA=10%%set upp~r limit®#, start

MOTES: Trhe upper 1imit address obtained from the switch
register may be changed during program operation.
However occasionally the program may halt because of

'SWITCH BOUNCE'. (The best procedure when changing
timite is to stop tha program make the change and
continue.) The lower limit address (12) may be patched

to any desired address.
Toggle~in=Program #2

The following is also a toggle in program to be wused with
toggle~i =-program #1 for more complete address testing. This
program writes the complement value of each address into
itself starting with the upper limit and continuing to the
lower timit. After all addresses have been written each
address is checked for the correct contents starting with the




CZQMCFO 0~124K MEM EXER

16K

lower limit address

and
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continuing to the wupper limit.
Toggle in the following patches to the program above.

These are the patches to toggle—in—-program #1:

LOCATION CONTENTS

12 100
36 001404

These are the additions to toggle=

LOCATION CONTENTS

50 010402
52 005142
54 020201
56 001375
60 020204
62 001755
64 010203
66 005103
70 020322
72 001772
74 000000
76 000770

4%
5%

6%

M

BEQ

MNE
MOV
com
cmp
BNE
cmp
BEQ
Mov
COmM
cMP

MONIC
43

MONIC
R4,R2
~(R2}
R2,R1
5$

R2,R4

R3,(R2)+

BEQ 6%

HALT
BR &

S

7.0 PROGRAM FUNCTIONAL FLOW CHARTS

Attached

8.0 PROGRAM ISTING
Attached

COMMENT
7CHANGE LOWER LIMIT
yBRANCH TO PROGRAM #2

in-program #1:

COMME™™

GET UPPER LIMIT
;COMPLEMENT ADDRESS
sCHECK IF AT LOWER LIMIY
;LOOP UNTIL DONE

CHECK 1F AT UPPER LIWMIT
7GO TO PROGRAM 1 IF DONE
sGET VALUE OF ADDRESS

s COMPLEMENT VALUE

;yCHECK ADDRESS

+BRANCH IF OK

s ERROR

;GO CHECK NEXT ADDRESS
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DEFINITIONS,

TRAP CATCHER, STARTING ADDRESSES.

.20

o b ok o R oK KK KK KK
# SWITCH SETTINGS AND *
* BASIC DEFINITIONS =
* *
etk o ok o oo ok o o o oo R ok OK

B T T T T
% TRAP CATCHER AND *®
# STARTING ADDRESSES *
# #
REEBRRRERRE SR ER SRR KRS
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RESTART AND RESTORE ROUTINES

SA=210

SA=214

.=300

oo ok o oo K ok K
**RESTAR %%
o o ok K R

RESTAR 1

R o o R o K oK KK K

DECFLO VER

#®* SET RESTART *====me—meee-

00.07 20-FEB-78 07:58

% <LAG (R520) * 1
& * 1
de o ook ook Sk ok ok ok R 1
I
I
1
s oK ke ok R ok ok ok K 1
#*%*RESTOR =% 1
s o ok ok ok ok ok ok ok ok I
1 I
e e ok s o ok o ok o o ok ok ok K ek K I
+ SET RESTORE * 1
* FLAG (R5=PC) = I
* . * I
ek ok o o e R ok ok ok ok o K 1
I< -
REST1 v
ok ko R ok kRO Kok ok R R R
* *
% SETUP STACK =*
# *
s e oo ok ok o ok ook ok ok ok K
1
v
/ HAS MEMORY BEEN \NO e ol o s ok ook o
/ MAPPED? \ > *STARTA *
/ \ e o o o ol ok o R
1 YES
REST2 v
/MEMORY MANAGEMENT\NO
/ AVAILABLE? \
/ \ I
v
I YES ok ok ok ok ok ok ok sk ok ko skok ok ok o ok sk ok
v *RESET SP AND JUMP TO =*

s e o ook oK oK R o KR s oK K K K
= SET UP MEMORY MGMT. =
* MAP PROGRAM INTO *
* VIRTUAL BANKS 0 & 1 =*
o e ol o ok e ok o ok ok ol ok R o oK K R ok ko

* RELOCATED PROGRAM =

* *
ek 2 ok o ok o ok o e ool ok 0 o ool o ko
I
1

I<
I
I
v

PAGE 02
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RESTART AND RESTORE ROUTINES

DECFLO VER 00.07 20-FEB-78 07:58 PAGE 03

/  PROGRAM MAP  \YES
/POINTING TO BANKS 0\=========

/ & 1?2 \ I
1
I NO I
v RELO(59) I
e e o o ook o ot ok e ot ok sk ke sjeook sk ok ol ot ok ok ok ok 1
=% RELOCATE PROGRAM TO #=* I
"k ~ BANKS 0 & 1 *h I
o T 1
A e R K KK R K ok 1
I<
v
/ RESTART FLAG \YES kR
/ (R5=0)? \=====meee=>*START1(16)*
/ \ FETTITET T 1Y
I NO
v RESLDR(59)
A R R R R KR R K KR RO
"o o
L RESTORE LOADERS *
o e

6 s oo e o o o o ok ok o o ke ok o ofe ok kol kR o

1

v
o o R o o
.2572 *xHALT *%

e ook o ok ool o o K R
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POWER FAIL ROUTINES
LEEEEES S S S sk 3 ok o o K ok ok Ok et ok e ol o ok ok ok ok ok
**3PWRDON »* **$PWRUP *x **xFILLUP *=
A Ok ok ok ok ok o ok Ok s s ok o ok ok ol ok ok R R LA EEE R ELE S ]
- I 1 I
A v \
K 3 ok kK ok ok ok ok ok ok sk ok koK OR o e ok ok K ok e 3k ok ok K R ok ok ok ok ok ok ok K ok OR ok sk ok ok ok ok o ok sk
* $ILLUP -> VECTOR * *  WAIT LOOP FOR TTY *xHALT ok
* SAVE REGISTERS *® * RESTORE REGISTERS * EEPST TS T
* $PWRDN => VECTOR * * $PWRDN -> VECTOR * .
o ok R K K KK o K R R R R oK R o K oK ok KK K K KK KK
I I
\ v $PRINT(63)
ok K K kK AR KK KR R KK R K
**HALT *k / TYPE POWER FAIL [/
K o KRR / MESSAGE /
/
oo o oK K KK K KK KK
I
v

ook K o K K K K
**RETURN *x*
ok ok o ok o K




CZQMCFO 0-124K MEM EXER 16K
COMMON TAGS

.%1100

e ok ol ok ok s ok ok o e ok e o ok ok ook aje ok o ok ok ok
# STANDARD 'SYSMAC' =*
* COMMON TAGS *
* *®
el ok Rk Rk kR R Rk Rk

LR A T P T T L
* APT MAILBOX AND *
LI ETABLE *
* *
LT e T ]

T T T T T T
*COMMON TAGS FOR THIS *
* PROGRAM *
® *
T T

R T T T
* RELATIVE ADDRESSING *
* TABLE. ERROR DATA =
® POINTER *
EE I T E

o ok ok o o o o R R R R R
* MEMORY PARITY WORSE =
#* CASE PATTERNS TABLE =
® *
LR R e I T I T2 1 T

L T T T T T
*  MEMORY PARITY *
*REGISTER ADDRESS AND *
® MAP TABLE *
L T T T T

R T T T T T
*IROR MESSAGE POINTER=*
* TABLE *
* *
ERRRERB R B E R R R R R R R R
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SETUP
EER RS LS RS ok ok sk ok ok ok K Ok ok
SA=204 * SELECT »*» SA-.200 *#START %
e ok e o o ook ok ok ok ¢ o e ot ok ok ok ok R R
1 1
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#% INITIALIZE ADDRESS *»
»% ' POINTERS *n
ook * %
EI R A 2SS 2222222 2 2

MORE MEMORY

>1
v

/ CONSTANT FROM \NO
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55)

$ERROR(63)

T e e T T T
**ERROR: CONSTANT FROM ==

wmemmeme==>%%TST6 NOT IN LOCATION %

LEd ®%
BAEEREEERBERERE VRSP SR DD
I ]

/ TST6 IN ALL \--
/ - LOCATIONS? \
1 YES
1<
v MMUP (56

LA 2L 2]
*k

R e L T
UPDATE ADDRESS Al
% POINTERS *x
" o
LR S P T e
IDONE

v

/LOOP ON TEST 6 IN\YES
/ SWR? \

1
)

Tt Bt g bt Dt bt Gt Dt Bt bt Dl S bl Db e Dt b D Bt bt Bk Bt Bk Bk Bt bt ok

/ \
NO

< vt
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TEST 10

TST10
o ko K KR b o e o

* SET UP DATA TABLE =

* POINTER *
* *
ko R o o oo K Kk o oK o Kk K R KK
>1
v CKPMER(61)

e e o o ok ok ke ok 3R oK K o oK oK oK oK K K KK oK K oK
**CH7 K FOR ANY MEMORY #*x
* % PARITY ERRORS * %

* R * K
oo ook KR oK o ok Rl e ok ok K KK R
I
v

ok gk o ok o R o R R R K K R R Rk

*GET DATA PATTERN FROM=* END OF TABLE
*

TABLE *
*® *
ol o o ok 2 ok ok ok ok o 3k ok ok ok e ok ok ok Kok ok kK
1
v INITMM(55)

ot oo ok o oo Ko ok o ok ok ok o ok o K
#% INITIALIZE ADDRESS *x*

1
I
I
1
I
I
I
I
1
1
I
1 1
1 I
I I
I I
I I
1 1
1 *% POINTERS L 1
1 ok % 1
1 e 3k ok o ok e ok ok o ok sk ok ol s ok sk ok sk ok 3ok kool ok I
I >1 1
I 1 v I
1 1 ok % e ok ke sk ke ok ok ok ok o ok ok ok ok e ok ok ok ook 1
I I *PUT DATA INTO MEMORY x* 1
I I * LOCATION * 1
1 1 * . * 1
1 1 ok ot ok ok o ol Sk o e ok ok ok ol ok ok e sk ok R ok R K « b
I 1 1 1
I I v ’ $ERROR(63) I
I I ks ok 3k 3 o ok o ok o ok ke e o s e e ok ok ofe o R ke ok 1
1 I /DATA JUST WRITTEN\NO *x w*k 1
I 1 / OK? \==—mm—————— >**ERROR: DATA CHANGED. *x* I
1 1 / \ *% £33 1
1 1 s ke o o ok ok ok ook 3 ok ok ol ok sk ok e ook R e ok 1
I 1 I YES . I 1
I I I< I I
I 1 v MMUP(56) 1
I 1 e ok o e ok ok ook sk ok sk ok ok ok ok ok ok ok ok R ok Rk ok I
I 1 MORE MEMORY * ok L’ DATE ADDRESS * % I
1 * ok POINTERS ok 1
1 * % * % 1
I s o ok 3 3 3K sk ok ok ok 3K o ol ok o ok ok o ok oK ok 3 ok ok ok 1
I DONE 1 I
I
I
v
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I
TST11 v SETCON(57)

e ok ok 3 ook K ok 3K K sk Kok sk K ok ok ok Ok K OkOK Ok
*%PUT ALL ONE'S IN ALL *x

*ok MEMORY * K
o * ok
Ao e ook ok ok o ok ok ok ok oK K ok ok s ok KK Ok %R
1
v INITMM(55)

o ok e ok ok e sk ok e sk ok b ol ok ok ok R o o 3k oK kK K

#% INITIALIZE ADDRESS **

R Sl Ry

MORE MEMORY

* ok POINTERS *
"% * ok
ok ok ok koK Kk kR ok Ok ok ROK R R K KRR R X
>1
v ROTATE(57)

st o ok K okl oK oKk ok ok Rk oK ok K K R OR Ok K
ok CLEAR C-BIT AND *
**ROTATE IT THROUGH TWO*=*

* % BYTES *x
Ak o oK Kk KK S KR K KK o oKk K R K R ROK
I
v $ERROR(63)
st ok ok e s o ok o ok sk ok ok ok KoK Rk R
/ C-BIT CLEAR AND \NO *% ERROR: ROTATING 0 #=
/ =1 IN MEMORY \ == ————kk FAILED. ek
/ LOCATION? \ *x o
ook o ok ok ok ook o SR ok ook sk ok R AR R R
I YES 1
I< I
v MMUP (56)

e ok e ek ok ok ok ke ok ok koo ok ok ok ok ok Ok K ok ok ok

*k UPDATE ADDRESS * %

% POINTERS *k
* % * * %
e s ok ok B A ok ok ok ok ol oK ok ok ok ke sk okl 3k ok ol ok ok ok

IDONE

1

i

v
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TEST 12
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TST12 SETCON(57)
ok kR R ROR KRR RO KK R

**PUT ALL ZEROS IN ALL *=

o MEMORY %
LL o
R R R K R R Rk
I
v INITMM(55)

B R o o K K K K o
#% INITIALIZE ADDRESS *=*

Bt 0t 0t b St Dt Ot Dt Pt Bt Bt Bt et =t Ot Dt Bt Pt

MORE MEMORY

L POINTERS *oh
LA * ok
o afe ok e sk ook sk ok 3 o s ok ol ok ok ok e e SRR ok o

>1

v ROTATE(57)

R K OK K KOK R KRR
*#SET C-BIT AND ROTATE =*
#*#*IT THROUGH TWO BYTES =*x

ok £
B o o e ko o ol o oo K R R R R
1 .
v SERROR(
ook o ok ok oo ok ok o oK R R K
/ C-BIT SET AND 0 \NO =% ERROR: ROTATING 1 #=
/IN MEMORY LOCATION?\======m=—e=>ix FAILED b
\ CoEx L
T L T e Y T
I YES 1
I<==- I
v MMUP(56)

e sk o sl e sk o ol oK sk ol ok o ke o ok ok o ofe ok ok ot ok sl oR
T3 UPDATE ADDRESS i

% POINTERS o

[ L

ok o oo o A o o R
' IDONE

<
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CZQMCFO 0-124K MEM EXER 16K
TEST 13: 3 XOR 9

TST13 INITMM(

o ok ok sk o ok ok K oK ok e ek b ok ok ke ok o ok ok

*% INITIALIZE ADCRESS *x

MORE MEMORY

"k POINTERS *x
ok * X
e ok sk Ok o kR ok K A ook o ook okook R R koK
>1
v W3X9(57

ko ROk o ok o o o ook kK o ok ok R KR K
o "IRITE 256. WORD *x
hdd BLOCKS WITH o
** 0,0,0,0,=1,=1,=-1,=1 *x*
ko ook ok ok ko R ok R ok R R K

1
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55)

)

v MMUP (56)

A o oK ok ok ke ol ok sk ok ok ok ok ok ok ok Sk koK

% UPDATE ADDRESS *k

ok POINTERS *
ok ok
ot e e o oA o R o o o KK K R o oK KK KO
IDONE
v INITMM(

5 o ofe ok ok ok sk o ol R ok sk koK SkoF ok ok ok ROk ok

#% INITIALIZE ADDRESS *=*

Pt Bt bt Dk bt bt bt Bt et et bt

MORE MEMORY

% POINTERS *k
ok E)
e ok s o sk o ok ok R kol ko R R ok ok ok ok ko R
>1
v

/256. WORD BLOCKS \NO
/ WRITTEN WITH \-=

55)

$SERROR(63)
o oo o o ok ok oK o ok R R Kk o ok sk Rk R R R
*ox ERROR: 3 XOR 9 hdd
PATTERN FAILURE *x

- e o 3

/ 0,0,0,0,=-1,-1,-1,-1 \ * % =%
ok kA R R R R R R R
1 YES I '
I<=== I
v MMUP (56)

R R R R KKK KOO KR KKK
* ok UPDATE ADDRESS *k

*%k POINTERS *
* % *ok
e o o o0 ok ool o o e o ok oK ook o ook R oK
IDONE .
1

1
1
I
1
v
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TEST 13: 3 XOR 9

INITMM(55)
LR T T

*% INITIALIZE ADDRESS *»

L POINTERS L
" o
koo o o koo o kR R R R O
>1
I v $ERROR(63)
1 ok o oo ol o oo oo o o o o o R R
1 / \NO *x ERROR: 3 XOR 9 %
I / DATA OK? \ === e o FAILURE "
1 / \ "% "
1 ——— e T T P T T
I I YES 1
1 I< 1
I Vv
1 LR T T P
1 * *
1 #*COMPLEMENT DATA=*
1 " *
1 LA ET I T T T ]
1 I
I v $ERROR(63)
1 LR T R P L
1 / \NO **ERROR: COMPLEMENTED 3=%»
1 / DATA OK? A > £ £ XOR 9 FAILURE L
1 \ . o L1
1 FRGRR R AR R AR R G R R ARk RERR
1 I YES I
1 I< I
1 v
M ERETE I L E e T e
1 ® *
1 #*COMPLEMENT DATA#
1 * *
1 oo o o o o o o o
I I
1 v $ERROR(63)
b sk kR ko kR R Rk
1 / \NO "k ERROR: TWICE L
1 / DATA OK? \=====ceae==>xxCOMPLEMENTED 3 XOR 9 #=*
1 / \ % FAILURE Ldd
. I EE L L e T L P T T
I I YES 1
1 I< 1
1 I MMUP (56)
1 L T e ]
1 MORE MEMORY *¥ UPDATE ADDRESS o
L1 POINTERS Ll
L1 %
Rk Rk Rk Rk ko kR
I

IDONE
v
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TEST 14: 3 XOR 9

DECFLO VER 00.07 20-FEB-78 07:58 PAGE 29

TST14 INITMM(S5)

ok ok ok ok ok o koK R ok K Rk R K R R OK R K
*#% INITIALIZE ADDRESS **

MORE MEMORY

L " POINTERS *x
ok * ok
s oo sk ok sk ok o ok ook ok O ok ook R ok Kok
>1
v W3X9(57)

Ao o o ok ok 3w e ok ok ok ok ok ROk sk ok K ol ok Ok R
L WRITE 256. WORD wx
s BLOCKS WITH ok
«% =-1,-1,-1,-1,0,0,0,0 *x*
o ok ol o o o ok o ok ok ok o ok o ok ok ok ok ok ok ol RO

I

v MMUP (56)
o o o o ol ok ok ok oK e ok oK ok ok o ok ok ok R K R Rk ok

o ‘JPDATE ADDRESS *-

ok POINTERS *k

% . * %

o s o ol ofe ok o o o ol o ok ok o ok ok sk ok ok oK Rk ok ok
IDONE ~
v INITMM(55)

e e 3ok oo ook ok 3k kR ok ok ok R ok ok ok K ok ok ok R

=% INITIALIZE ADDRESS *x

e e e e

MORE MEMORY

*ok POINTERS * %
ok * ok
o o o o ol ok sk ok o e S ok ok oK o ok ok ook KOk koROk
>1
v $ERROR(63)
ok e oK o ok ok sk ok ok ok ok ol ok ke ok o ok o ko o
/256. WORD BLOCKS \NO * ok ERROR: 3 XOR 9 %
/ WRITTEN WITH \ === —————Dk PATTERN FAILURE ok
/ =1,-1,-1,-1,0,0,0,0 \ * ok ">k
- e oo 0 o o o okl e ok ol ok o ol o ol ol e ool sk o ol
I YES I .
I< I
v MMUP (56)
e o o o o ok ok ok ok ok ok o ok oK sk ok K ok ok oK ok R Ok R
% UPDATE ADDRESS *k
ok POINTERS * %
* % Aok
ek ok e oo ok ol 3K o o oo ke oK ok ok o ot ok oK kR
IDONE

<
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TEST 14: 3 XOR 9
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INITMM(S5)
R o R K o OB K O
*% INITIALIZE ADDRESS **

Bt et b et et e et Bt S Dt Bt bt bd bt B bt b Dt Bt Bd Bl e et Dt Bt bk Bt Bt Db bt Bt e Dt bt 0t bt Dt Bt et et

MORE MEMORY

AL POINTERS *ow
*n *n
L T P T T P T Y
>1
v $ERROR(B3)

b ok e e o o o ook o oo o o e o ok o ol ol o ko o

/ \NO >k ERROR: 3 XOR 9 L
/ DATA OK? T . FALLURE »a
* % L2
4 sk ook koo Rkl ol ok R ko
1 YES I
I< 1
v .
o0 0 ol e s e e ok ol o ok ok o ok s R ok
* *
*COMPLEMENT DATA*
» *
8 ot ok ol e e o ok ot ok o Rk ok e ok o ok
I
v $ERROR(E3)
e o e ok e ool o e o o o ok o oo R o
/ \NO **ERROR: COMPLEMENTED 3%
/ DATA 0OK? \ === ———— XOR 9 FAILURE *
/ \ k3 o
ot e o o ol ok ofe ot ode o o o o ot ok ok o o e ol e ol ok ol
1 YES 1
I< I
v
o0 o ok o ok ol o ok ok o ok ok sk Rk ok
* *®
*COMPLEMENT DATA=
* *
_*W********#‘#*#**
1
v $ERROR(63)
e 2k ofe e ot o ofn ok ok ol ot ol e o ode o o ofe o ot o R oOROR
/ \NO #%  ERROR: TWICE -
/ DATA 0OK? \======meee=>%+COMPLEMENTED 3 XOR 9 =*=*
\ * % FAILURE o
Aok ek ek okl Rk ke sk ek ook R R ok
I YES 1
1< 1
1 MMUP (56)

L T T T T T
L4 UKFUATE ADDRESS bl

" POINTERS ok
' ®x
oo o 0 o o oo o oo o R KR

1
IDONE
v
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TEST 15: 3 XOR 9 (FOR PARITY)

DECFLO VER 00.07 20-FEB-78 07:58 PAGE 31

TST15 INITMM(55)

o ok ok ok ok ok o K sk K K ke ok sk ok ok ok ok o ok ok ok

*% INITIALIZE ADDRESS *x*

MORE MEMORY

. POINTERS -
* ok %k
Wk >k ok ok ok 3 oK ok ok ok ok ok ok ok ok ok ok K ok ok
>1
v W3X9(57)

oK kKK K K KK KK KK KK Ok 0K ROK K
L4 WRITE 256. WORD *x
** BLOCKS WITH 401 AND *=*

* ok -1 * ok
o ok R K KRk R R R Rk Rk ok Kok ¢ KK ok ok
1

v MMUP (56)

e ok ok ok ok ok K ok ko s ok K ok ok oKk ok KON ok Ok ok

*+  UPDATE ADDRESS *x

o POINTERS *x

* %k LR

e ok 3 3k ok ok ok ok ok ok ok o ok ok ok ok sk ok ok ok %k ok ok R ok
1DONE
v INITMM(55)

e ok o o ook ok 3k ok ok ok K ok ok ok ok ok ok ok ok Kk ok k¥ %

** INITIALIZE ADDRESS *=*

MORE MEMORY

- POINTERS *%
* %k %* %
3 3 3 3K o K ok ok 3K ok ok 3k ok sk ok ok 3k o ok ok ok ok ok K ok
Cmm=>1
v $ERROR(63)
s ok o ok ok o K ok o 3 ok o ok ok ok ok K ok ok ok o ok ok
/256. WORD BLOCKS \NO * ok ERROR: 3 XOR 9 o
/ WRITTEN WITH 401 \-===—==——e- >*x  PATTERN FAILURE  **
/ AND -1? \ * ok ok
ek ok oK koK ook ok ok Ok ok o ok ok ook K oK
I YES ) I
1< I
v MMUP (5¢)

4 3k 3 ok o 3 ok ok ok 3K ok 3 Kok ok ok sk ok ok 3k oK ok ok ok ok

* % UPDATE ADDRESS it

% POINTERS *

* %k * %

ok ok oKk o oK o oK K ok K R Kk ok oK o K
IDONE

e
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TEST 15: 3 XOR 9 (FOR PARITY)

[ N S e el e L N e e N R N N N ]
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INITMM(55)
Ak o ok kR O oK oo Kk ok oKk Kk

## INITIALIZE ADDRESS *x

wk " POINTERS *x
w*ok wok
Aotk Kok o ook 3ok ROk KR R OO R
>1
v $ERROR(63)
ok 3 e ok ok ok ok o ok o ok ok 3 o o ok ok ok ok o ok o ok ok
/ \NO * % ERROR: 3 XOR 9 L
/ DATA 0OK? \==———— ——— FAILURE Ldd
/. \ * L3
ok kR ok Bk Rk Rk R R
I YES I
1< I
v
o ook ook o oK o ok KR K
* *
*COMPLEMENT DATAx*
* *
e o o oK o o KR KOR
I
v $ERROR(63)
o e o ook o ok o ok R o ook oK K ok oK o o K oK
/ \NO *»*ERROR: COMPLEMENTED 3#x
/ DATA 0OK? \ === ——————Dk XOR 9 FAILURE (a4
/ \ * % ok
Ak o o o o oo ok K e
I YES I
I< I
\'
ok ol o o K ok R ok oK oK K K R o K
* *
*COMPLEMENT DATA*
* *
ol ol s o e o ol o o oK K o o K
I
v $ERROR(63)
ko o R R OK oK o o kKK ok R
/ \NO * ERROR: TWICE b
/ DATA OK? \======eew==>+xCOMPLEMENTED 3 XOR 9 *=
/ \ -k FAILURE B L
I R LA LT T T T T T S
1 YES 1
I< 1
I MMUP (56)
o o3k R oK Kk o o oK K K K K KK K
MORE MEMORY Lad UPDATE ADDRESS *ok

- e e e e e -+ o e POINTERS 2ok
*®% X
e 2 o ol ok 3 ke ok o o o ok ok ok ok ok ok ok ok ok ok ook ok

1

IDONE
v
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TEST 16: 3 XOR 9 (FOR PARITY)
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TST16 INITMM(S5)

4ok e 2 oK ok % 3 dk ok ok ok ok sk ok ol ok ok 3Ok ok Ok R

#% INITIALIZE ADDRESS *x

MORE MEMORY

* ok POINTERS *%
"k L
oo o ook o o o oK o o R oK o K K K
>1
1 w3X9(57)

s ok ok sk ok o ook R SR ok o oK kR SR K R K
ok WRITE 256. WORD *k
#% BLOCKS WITH =1 AND *x

*x 401 o
e ok ok ok ok ¥ sk ok ok ok ok 3K ok ok ok ok ok ok ok o ok K K K
1

v MMUP (56)

o ok ok o R ok ok o o ok K K kK Rk R
ok UPDATE ADDRESS **x

ok POINTERS ok

LR * ¥

e o o sk ok ok ok sk ok ok o ok ok ok K ok ok ok ok o 3k ok ok ok ok
IDONE
v INITMM(55)

0okl ook o o o KoK o K o o oK ook R KR
#% INITIALIZE ADDRESS *=*

Pttt et et b e bt et bt

MORE MEMORY

*ok POINTERS * %
"k *
ook ok ook ok R kR ok ok R Rk ok Rk R
>1
\' $ERROR(63)
HHERBRRAR R RE KRR R KRR AR E
/256. WORD BLOCKS \NO * ERROR: 3 XOR 9 L
/WRITTEN WITH =1 AND\===== —————D PATTERN FAILURE »k
4012 \ *ok ok
ko R -
I YES I
I< : I
v MMUP(56)

ek ok o oo o oKk o koK K K R KR K R
* ok UPDATE ADDRESS *x

% POINTERS *x
* % * ok
ke 2 ok 3 sk o ok ok o ok ok oK 9 o o ok ol ok e o ok ok ok ok
IDONE
1

I
1
1
1
v
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TEST 16: 3 XOR 9 (FOR PARITY)

INITMM(55)

e st o ol ok o ok sk ok ok ok ok ok ok sk ok sk R o ok R R R Rk

*% INITIALIZE ADDRESS *=

" POINTERS *x
* % * %
L T T
>1
1 v $ERROR(63)
1 o oo Rk ol kR Rk R R
1 / \NO *ox ERROR: 3 XOR 9 %
1 / DATA OK? \===——=- m————D% FAILURE L
I / \ * ok L
1 m— ool ok ok SR ol Rk ok ookl kol Rk ok
1 I YES 1
b I< I
1 v
1 o ko ok o ook o o oK ok o ook K
1 * *
I *COMPLEMENT DATAx*
I * *
1 oo ok ok ook ok ok R KRR
1 I
1 v $ERROR(63)
1 L e T T T T ]
1 / \NO «**ERROR: COMPLEMENTED 3#=
I / DATA OK? \==mmmmm———— k& XOR 9 FAILURE L
I / -\ B w%
1 . T e T Py T
1 I YES I
I I< I
I v
H ko g s o o o ok o o oK K R K
1 * *
I *COMPLEMENT DATA=*
1 * *
1 s o o o o o o ook o ok ok ok ok K
1 I
1 v $ERROR(63)
1 EE T T s e P
1 / \NO ok ERROR: TWICE *®
I / DATA OK? \=-=====——==>**COMPLEMENTED 3 XOR 9 =*=*
1 / \ *% FAILURE *%
1 EE P T P P e T L
I I YES I
1 I< I
I 1 MMUP(56)
1 s o o o o koK ook oK ok K o ok o ok R oK
I MORE MEMORY * % UPDATE ADDRESS *%
=% POINTERS * %
% * %k

o o o e ok ook o o o o ok ok Rk R K R K

I
IDONE
v
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TEST 17: PARITY BYTE TEST

TST17
/ANY MEMORY PARITY\NO ek K R o o s K R ok o
/ ~ REGISTERS? \ >*TST20(39) =*
/ \ ok
I YES
v SETCON(57)

e ok e o ok ok ok ok ok ok ok 3k SOk K ok 3k ok ok K 3K Ok ke

#% FILL MEMORY WITH *x

*n ZEROS ok
"k ) *w
ok oK o oA oKk koK oK R ok o ok K ok ok ok koK KK K K

I

v INITMM(S5)

3k o6 ok 3k o ok ok %K ok 3 ok ok ok ok K ok ok ok K K 3ok K Xk

*% IN.TIALIZE ADDRESS *»

* % POINTERS * ok
® % . * %
ke 3 ok ok ok ok ok ok kK koK Ok 3Kk ok ook ke Ok koK
I
WWPBT v
e o 3ok o ok o o ok / DGES THIS BANK \NO ok ok e ok ok ok K ok
*kWWPBT #»—m=————mee—e=)/ HAVE PARITY? \ === ~==>*WWPB5(37) *
s ok ok ok o ok ook ok o / \ a3 ok ok o o ok ok ok oK ok
I YES
v SETAE(60)

Aok ok o ok Ok ek 3 oKk ok ok ok K KOk ok K K kKR
=% SET MEMORY PARITY #*x
*x ACTION ENABLE ALL #*x

" REGISTERS 4
Aok o K ok ok K ok ok ok ok K ok ok ke ok ok kK OK
1
' v CKPMER(61)

o . ko K ok ok ok ok K K ok ok ok ok K K ok oK ok ok % ok ok ok ok
** CHECK FOR NON=TRAP *x
**MEMOKY PARITY ERRORS *x*
* %k * ok
e e 3k ok ok 3k ook ok ok koo ok d ok sk ok o ok ok 3 ok ok ke

I
WWPB1 v
: ek o KK o R o o o o
sk ok ok o o ok K ROk / POINTING TO \YES * +4 TO ADDRESS * e o e o o
**WWPB1 *#==—=m=w=wm=e===>'  PARITY VECTOR \----- m————D% POINTER o e ~xWHPB5 (37) »
oKk oK R / (114)? \ * # v oo ok
o o o R ok
I NO
1
I
v
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TEST 17: PARITY BYTE TEST
$ERROR(63)
Sy o TR 2 D D D S W e O a0 o ok o o ok o oo ok ok ol ofe o K e ok ol ok ok o o
/ \NO ** ERROR: ADDRESSING *=
/ DATA STILL ZFRO? \======ve—==D>xx ERROR *n
\ L *k
ook K R Kk ok Rk Rk Rk Rk
I YES 1
I< I
WWPB2 v
Kb ok K K KK oK R o ok
K o o o kK # WRITE WRONG PARITY =*
**WWPB2  #¥=———=——w—m===>4INTO BYTE UNDER TEST *
LRSS LT 22 2 L) * *
o ook ok ok R o o o o K O oK o KO
I
v $ERROR(63)
e o o o ok ok ok o oK K o oK oo ok ook o R o KR K o ROK Ok Kk
* READ WRONG PARITY *NO TRAP **ERROR: READING WRONG == Ak kK Rk R
* FORCING TRAP ¥mmmmmmemee>%xPARITY FAILED TO TRAP#*===—=—=>xWWPB4(37)
* * *k *n oo oo oo ook o
0o o ok o oo o K K o R T P P L
I
V MEMORY
V PARITY
V ERROR
V TRAP
PBTRP \ ’ : $ERROR(63)
T T T T PR T T
/ERROR FLAG SET IN\NO *x ERROR: NO REGISTER *x R R K Ok R kR
/ ANY REGISTER? \~=m=e==eee=>xx SHOWN PARITY ERROR. **=======>xWWPB4(37) *
/ \ ok -0 o ofe e o o oK o ol ok
s o e o ok s o o o Ao ook o o R
I YES
v $ERROR(63)
ot ok ok o Rk ok o o o oK oK ok K K o o
/ THIS REGISTER \NO *x ERROR: PARITY L
/ MAPPED FOR THIS \-==========>x*REGISTER BAD MAPPED. *x*
/ ADDRESS? \ » b
ok e ok o o ok o o o o o o o R
I YES I
I<
v $ERROR(63)
T T T T T T
/ALL USED BITS OF \NO > ERROR: PARITY *x
/ REGISTER CORRECT? \-=======-e=>%*REGISTER DATA WRONG. #**
/ \ *k ¥k
ok R o ok o oK o o R R
1 YES 1
I<
1
I

v




CZQWNCFO
TEST 17:

0-124K MEM EXER 16K
PARITY BYTE TEST

EEE LS L

/ ARE ALL OTHER \NO

/ PARITY REG. ERROR \--
\

/ FLAGS CLR?

I YES
WwWPB3 v
P T T T L L
* SAVE DATA FROM BYTE *
* UNDER TEST *
* *
T S e L L]

I

v

/ DID SAVING DATA \NO

DECFLC VER 00.07 20-FEB-78 07:58 PAGE 37

$ERROR(63)

ook ok e st ok e ol Nl ol o ke ok AR ol ook ok o ok e ok

#*%ERROR: MORE THAN ONE #*=

—==mew—=e>x*REG INDICATED ERROR. #*

Lk £
LR SRR LIS E RS LT T

$ERROR(63)
e e ook ok ok B o o ok ok o ook R KRR

**ERROR: SECOND READ OF*=*

/ RESET ERROR FLAG \====w==w====>kx WRONG PARITY NOT bt

\

I YES

* % DETECTED %
s ok ok ok ok o ok ook ok ok ok oK ok R R kR

I

I<
v

/ DID DATA REMAIN \NO

/ UNCHANGED WHEN \=-=

/ ERROR TRAPPED? \

I YES
I<

$ERROR(63)

ok oK o ok ool R o ok kK R R

*% ERROR: DATA CHANGED **

—===——===>%% DISPITE PARITY TRAP *x

* o
e e e e o ok e R okl ok ok kB R ek R
I

v
e e o ok ok ok ok o ok R ok ok kol R K ok ok R ok Rk
+#RESTORE RIGHT PARITY *
+ IN BYTE UNDER TEST =*
£ *
e 2 sk sk ok kool e ok ok %o ol ok o ok ok o ok ok ok K

I

WWPB4  V

/DONE BOTH PARITY \NO

=¥ WWPB4  #x%
ek ok ok Rk

R RERRRRRE

**WWPBS  *x
BERERHE SRk

>/ BIT SET AND \--

7 CLEARED? \
I YES
WWPS5 v

/ DONE WITH THIS \NO
>/ BANK?
/ \

YES

< bt

e s g ook ok o e oK

--------- ==>*WWPB2(36) *

LR EEE L LS 22 2

o sk ok ok ok ko Rk ok R

\=======mm-=—=>xWWPB1(35) *

e e o o e o oK oK e
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TEST 17: PARITY BYTE TEST

MMUP (56)
i o O o R o

sxgmuheknrrs  MORE MEMORY w* UPDATE ADDRESS *oH

*WWPBT(35) #<==mmmmemommen=sss " POINTERS "k
e e o o o o o ol o ol o LA L
ok Mok o e e ol ol ol ol ol ol ok o oo o ol Ok ok

IDONE
v MAMF (60)

I T T
#% RESET ALL PARITY *k

L4 REGISTERS %

Ll , - * %

ool e ok o o ode ok i ol o sl o ok ok o ok oo K R ol ke ok
1

1
I
v
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R R K
*%TST20 *x*
e ol ok ok ol e ok o Ok Ok

TST20 I INITMM(55)

L T

=% INITIALIZE ADDRESS **

Pt b bt bt bl Bt bed Bl et bt et Bt Bt Dt b e bk et

MORE MEMORY

ok POINTERS *on
* % *ok
ok o 3o R R ok ok R oK o o K oK KoK
>1
v

o o R K KR R K KR K
* ~IPY 2K BLOCK OF *
* PROGRAM CODE INTO *
#* MEMORY UNDER TEST »
A o R K RO K R KKK OK ROk K Rk
1
v $ERROR(63)
o ol o ok KK R KK Kk o oK R
** ERROR: PROGRAM CODE *=*

/DID "RANDOM" DATA\NO

/ COPY OK? \-=--=—-==—=>#%  COPIED CHANGE. o
/ \ v *e
e o o o ol ode o ook o ok e ke e e ol o o o oo ol e ok o
I YES 1
1<
v MMUP (56)

o o o ot ok ok e ok ok sk ok R ok ok ok ok o ok ok ke ok ok ok

sk UPDATE ADDRESS * %

- POINTERS *x

LE ] L2

o e o e e ol oke o ol ok ol o o ofe e ok e o ot afe o o Ol o
1DONE

<
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DECFLO VER 00.07 20-FEB-78 07:58 PAGE 40

TST21

e ol o ook ok ok o ok ol ol ok ke ol ok ok ok ook OB K R ok

*% INITIALIZE ADDRESS *x*

L R e e e N e R N e R R

MORE MEMORY

wx POINTERS *x
ok .k
BT K K KKK KR o KK KKK
>1
v

e o o ol ok ok o ok ok ol e ok e o ok o o ke ol ok ok ok
*  PUT INSTRUCTION
* ‘MOV R4, (R2)’ *
#+ AND RTS INTO MEMORY *
o ook o o ok ol ol ol ok o ok ok ok ok ko ok ¢ Rk ok ok

INITMM(55)

1

v
o 2 % ok ol ok 3 ok ok ok ok ok ok ok ol ok ok ofe ok oK R OkOK R
*#JSR TO ADDRESS UNDER ** bttt
* TEST AR mm DD D e e e e e D ok AU T *
™ " oo ok b oo ol o o Kok
o e o o ol o 2 ode ok o ol ol e e ol ol ok ol ol o o o ko o I

’ \

T T T
* EXICUTE INSTRUCTION =

* IN MEMORY ADDRESS
* UNDER TEST (MAUT)

*
*

T T T T P ]

I
v
L L T

<L=—#*RETURN #*=
LE TR P TS

$ERROR(63)

L L T P
*% ERROR: INSTRUCTION ==

/IKSTRUCTION EXICUTE\=- ======—==>%4DIDN'T MODIFY ITSELF.%*

ok ok
sk kdok kR Rkl kR kR

1

1
1
1
v
DID THE \NO
/ PROPERLY? \
1 YES
1<
v MMUP (56)

L T e P L T ]
L UPDATE ADDRFSS hdd

** PDINTERS ok
. -
oo o o O o o O KO R
IDONE
1

1
I
v

S
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TEST 22:

DECFLO VER

TST22

ok 3k ok ok o ok ok ok ok ok ol ok ok ok ok ok ok ok ok ok K ok ok

*% INITIALIZE ADDRESS **

LR R R R e e e R e e R N =l R R ok L pepepren

MORE MEMNRY

L POINTERS *x
" x *k
Ok R KKK 1o KK KK ok oK K KK K KK
>1
v

a3 3 ook ok o ok ok ok ok ok 3k ok ok ok ok ofe ok oK ok okok
*  PUT INSTRUCTION  *
*  'MOVB R4, (R2)' *
* AND RTS INTO MEMORY *
2 ok ok ok 3 ok o ok ok 3k ok o ok ok ok ok ol ok ok K ok ROk
1
Vv
e 3k o 2k 3k o o e ok ok ok 8 ok ok ok ok ok ok ok ok K ok Xk K ok
**JSk TO ADDRESS UNDER *»
*x TEST
* % * * x
e ok o o e oge ok ol ok ok ok ok ok ol ok ok ok o o ok o ol

INITMM(55)

T
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ok ok ok ok ok ok e ook sk

------- >**MAUT *%
ok ok e ok ok ko Ok

I

v

ok ok o ok ok K ok ok ok ok R Kok
* EXICUTE INSTRUCTION =
* IN MEMORY ADDRESS =#
* UNDER TEST (MAUT) =
ko ok ook ok ok sk ok ok Kk Rk R
1
v

o ok KoK kK ok K Rk

<<==%**RETURN x*=*

I 4 ok o 3 3 ok ok o ok ok ok
1
1
v $ERROR(63)
e ok e ok ok 3k 3 ok ok ok ok ok ok ok ok ok ok ok ok o ok ok sk ok
/ DID THE \NO *% ERROR: INSTRUCTION *x
/INSTRUCTION EXICUTE\-=====- —-===>%*xDIDN'T MODIFY ITSELF.*%
/ PROPERLY? \ T ok o
a4 ok ok 3 o ok o ok o 3ok o ok o ok ok ok o o ok K o ok ke
1 YES I
I<
v MMUP (56)

3 KK KKK oK K oK K oK KK KKK
** UPDATE ADDRESS *k

> POINTERS *x
* % * %k
e o ok kol ok ol ok ok ok e ok ok sk ok ok ok o ok ok oK ok o ok ok

IDONE

I

1

1

v
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TST23 INITMM(SS)

o o K o o ok ok K o R R A o K ok ok ok ok K ok K K

*x INITIALIZE ADCRESS *»

e L L R R R R R

MORE MEMORY

L1 POINTERS %
"% * x
ok o o ool e o o o R o o o ok ok o ok R o ke R
>1
v

AR R ROR R KKK R R R KRR R R
. PUT INSTRUCTION *
* 'MOVB R3,-(R2)' *
* AND RTS INTO MEMORY *
L T T T P Y

1

v
L T T T

**JSR TO ADDRESS UNDER *x*

Rk kR RE RS

* TEST L S —mmem—e—ee>a*MAUT %%
* % * % ok ok ok o ok ok ke
T T T T T T T 1
v
BEEFREX AR R AR R g
* EXICUTE INSTRUCTION *
* IN MEMORY ADDRESS =
* UNDER TEST (MAUT) =
EARBEREEE SR AN SRR RE R ERE R
1
\
dokok Kok ok ok ok R KR
<<<—#**RETURN *#*
1 ook ok o ok ok ok R R
I
I
v $SERROR(63)
LR R RS RS SRR S 22 R R ] ]
DID THE ° \NO *x ERROR: INSTRUCTION ==
/INSTRUCTION EXICUTE\========e==>%*DIDN'T MODIFY ITSELF.*x*
/ PROPERLY? \ * % *
LIRS RS RS RS S 22 )
I YES I
I<
v MMUP (56)

0ok ok ol e o ok ok ok ok ok ok ok ok ok ok ok ok ok OK ROk ok

% UPDATE ADDRESS b

. POINTERS e

® % * ¥

R R R R Rk kR Rk Rk kR
1DONE

o
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TST24

R R R R R KRR Rk R R R

#% INITIALIZE ADDRESS *=

MORE MEMORY

EE) POINTERS Ll
o ok
B G REREEE R R AR AR AR AR
>1
v

BEE R AR R E R R AR SRR R BB R
# PUT INSTRUCTION *
% 'NEG (R2)' *
# AND RTS INTQ MEMORY =
R R R R S S E R R I S S
I
v
FRme kR Rk kR Rk Rk ok

#%JSR TO ADDRESS UNDER %%

INITMM(5S)

s ok s o o o R Rk

- TEST IS SN ——— o e e Sk MAU T *k
o e WA EER R R R
BESEEH R AR ER AT Rk Rk R e R % I

. \

L T
* EXICUTE INSTRUCTION #

# IM MEMORY ADDRESS
# UNDER TEST (MAUT)

*®
*

Aot ek MOk ok ko ok Rk R ok R R ROk Rk

I
v
gk ok ok R

<<==#*RETURN *=#
EE T T Y

$ERROR(63)

Shuk kR AR R R AR ERE R AR

#% ERROR: INSTRUCTION ==

>#%DIDN'T MODIFY ITSELF.**

W T

B T
I

1
1
1
v
DID THE \NO
/INSTRUCTION EXICUTE\=- —=w===
/ PROPERLY? \
1 YES
1<
v MMUP (56 )

HRRRE R KRR REE R Rk Rk kR R

o UPDATE ADDRFSS %

=% POINTERS # %

&k o

B L L T T
IDONE

G bt d Gk
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TST25

oo oK ook ok ok ok ook ok ok 8Ok ool ok ok ok ok Ok ok

*% INITIALIZE ADDRESS *x*

MORE MEMNRY

o POINTERS Aon
* ok * ok
o koo ok ok ok oK ok o RO ok ok K KO K
>1
v

K R K KK KRR K
* PUT INSTRUCTION *
* 'BICB (R2)+,-(R2)' =*
* AND RTS INTO MEMORY *

43k o e ok o ok ok ok ek ok ok ok o oK ok ok ok ok kok

INITMM(55)

1

v
e e o ok o e o ok ok ok ol ol ke ok ok o ok sk ok oK ok K ok ok ok
**xJSk TO ADDRESS UNDER =*» e sk ok ol ok o R
ok TEST ¥R m=DIdmmm e nnee——. e3>k MAUT i
LE N L2 sk itk ok ko ok &
4 s o ol o ok o o o ol o o o e o ok o o ol e oo ok ko I

: v

T T T Y ]
* EXICUTE INSTRUCTION =

* IN MEMORY ADDRESS
* UNDER TEST (MAUT)

&
L 3

HhR B Re R R R IR RRR SRR E

1
\
ok ok o ok

<<<==**RETURN *=»
ek kRl

$ERROR(83)

L e e L T
##% ERROR: INSTRUCTION #=

/iNSTRUCTIDN EXICUTE\~==========>%xDIDN'T MODIFY ITSELF.®#

* ¥ L

B T

1

I
b
1
\
/ DID THE \NO

/ PROPERLY? \
I YES
I<
v MMUP(56)

5k oo o o oo Rk o R KK
ok UPDATE ADDRESS b

% POINTERS b
o ok
R e L T T T
IDONE
1

1
I
v

_—
u%uwg
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(HI BYTE)

NECFLO VER

18726 INITMM(55)

4ok ok ok KOk b o ok ok ok o sk ok ok ok ol ok ok ok ok K K ok

*% INITIALIZE ADDRESS x

1
1
I
I
1
1
1
1
1
I
I
I
1
1
I
I
I
1
1
1
1
1
I
1
I
I
1
1
1
I
I
I
1
I
1
I
1

MORE MEMORY

*x POINTERS ok
* % *k
0k ok ok Xk ok ok ok koK KOk OK 360k 3K K KOOk
>1
v

ok oKk R o K ook K ok oKk ok ok ok K
* PUT INSTRUCTION *
* 'BISB (R2)+,(R2)' =
* AND RTS INTO MEMORY *
o Kk R SR KK K K KKk R R
I
v
o ok o ol o KK K ok ok ok kK K K

**JSR TO ADDRESS UNDER *=*
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3k ok ok ok ok ok ok ook

* %k TEST H e 2 D D o o —>xkMAUT ok
*a *ok ook Kok kK KRR
o o Bk ok oK o R R ok o o K K ok oK KOk Ok 1

v

3k 3 ok e ol ok ok o ok ok ok ok ok ok e skl R ok ek
* EXICUTE INSTRUCTION *
* IN MEMORY ADDRESS =
* UNDER TEST (MAUT) =
okl o e sk ok ok ok ok ok ok sk e ok ok ok ok ko ok sk
1
v

e e ok oK ok ok ks k Rk

< o

DID THE ° \NO

/INSTRUCTION EXICUTE\=--=====-

/ PROPERLY? \

I YES

<<==*%*RETURN x=
ook ok ok ok ok R Kok

$ERROR(63)
s ok ok o ok ok ok oK R K K ok oK oK R KR K R R R
** ERROR: INSTRUCTION *x*
>**DIDN'T MODIFY ITSELF.*x
*% ok
s oo ok ok o ok o ke o ok o o oo o ook ook ok ok o kK
I

1<
v MMUP (56)
o oo ok o o o K o K ok K sk ok K R

*k UPDATE ADDRESS *x

ok POINTERS *

"ok . * ok

sk b ook o ook ok s oo sk ok K ok ok ok ok ok ok ok R oK
IDONE

< o
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[ e e e e R e N R N N N R N R N N N N NN

S

MORE MEMORY
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TST27 INITMM(55)

R o K K ok K K R kK K K KKK K

#x INITIALIZE ADDRESS x=*

ok POINTERS * %
" ok
A O K ok K K K Kk K KOk K K R KRR K
I
>1
v
koK ok R o K Kk K o K ok K KK K
* WRITE 4K WITH "

. *000377-ADDRESSING CP *
*

*
e A ok oK kool K o ok ek ok ok ok o ok oK ok ROk

$ERROR(63)

e ok ok ok ok ok ok ok ok oK ol ok e ok ok ok ok ok o ol ok o ok ok ok

**ERROR: DATA READ DOES*=*

** WRITTEN o
L T T

I

I

ok I
A% >1
ok v
e ok ok ok ok ok oK ok ok ok o ok K ok ok K
* DECREMENT *
* ADDRESS AND =
* READ WORD *
o o ok oK o ok oK K K oK ok K
I
v
/ D.TA READ =DATA \NO
/ WRITTEN \==———— ————H NOT EQUAL DATA *k
/ \
*kok I YES
*Bx* >1<
213 \

e ok ok o ok ok ok ok ok ok ok ok ok K ok K ok ok ok ok ko
* SWAP BYTES IN CHECK *
* REG. AND WRITE THIS *
* DATA INTO TEST LOC. *
Aok b ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok
I
v

/ READ TEST LOC. \NO

$ERROR(63)

o ok ok oK ok ok ok ok e ok ok sk ok ok ok kel ol sk ok ok o R

**ERROR: DATA READ DOES**

/DOES IT EQUAL CHECK\========cac=>i% NOT EQUAL DATA L
/ REG. \ * K WRITTEN LA
ook s ok oo ok RO o o KK o R o R
I YES I
I< I
v

R oK KK K o K K K
* SWAP BYTES IN x*
*ZHECK REGISTER =*
* *
oo oK K K ook Kk kR
I
v
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1
I
S
1
I
I
I
1 LE%
1 wh*
I LR L
1
I
1
I
1
1
1
1
I
1 $SMMUP

ERERABERFERERR R AR E LR RERR

#**MMUP: UPDATE ADDRESS =%

L POINTERS %
&% £33
FRE RS R R AR B RRERE R AR R R RERS

IDONE

1

1

v

Rk ok R R R R R R R K
* NO MORE MEMORY. *
* GO TO NEXT TEST. *
* _ox
A RBEERBEERRRE RS FERERR

/ PASS COUNT = \NO
/ 0 OR 3? \

DECFLO VER 00.07 20~FEB-78 07:58

/ ’ \
1 YES

NO

e

\
DONE PASS? \

I YES
v

kR Rk kR R Rk Rk ok K
#INCREMENT PASS #
g COUNTER *
* *
LR R R L R SR 2
1
v .

YES  /DONE FOUR PASSES \
o/ ON A 4K? \
/ \

I NO

v
Aok A ok kR ok ok R ok ok koK K
* SWAP BYTES IN *
#CHECK REGISTER *
£ *
BRmE bRk kR R R Rk kK

I
I
v
ok o sk oo ek ok ok ook ook ko
*UPDATE TO NEXT =*
* ADDRESS *
* *
ook ol o o e oo o o ook R

Ot bt
A

B bt b bt bt bt b et it bt et bt bt bt bt et bt bt et bt bt et b et
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/
/
/
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\YES
DONE A PASS? \ 1
\ v

sk ok ke deoloRok Rk ok ok Rk Rk ek s

I NO " INCREMENT PASS *
1 *COUNTER~SWAP BYTES IN®*
1 * CHECK REGISTER *
1 oo oo o o o o o o o
I I

1 v

1

I / \ND
1 / PASS COUNTER =27 \
1 /

I

I I YES

I v

1 AR R R KR K R
1 * RESET ADDRESS TO =
1 * BOTTOM OF 4K ®
1 * *®
1 R KR oo o
I I

I< 1

I

I

v $ERROR(6E3)

P T P T e T T T

/DATA READ = DATA \NO #**ERROR: DATA READ DOES#==

/ WRITTEN \ == —————— ok NOT EQUAL DATA £
/ \ ok WRITTEN W
0 o oo ok ok o o o ool o o o o o

1 YES I

1 ok 1

1 >#B*< I

L3 2

e
> v e s s e 3 e,
L1
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Bt b e bt bt Bt et bt bt et et et Dk bk bt bt bt bt bl 2t et bt Bt et et Bt Pt
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INITMM(55)

ook R o KK KK K K OK KK o KKK
** INITIALIZE MEMORY %
#% ADDRESS POINTERS *

* ok *x
ol ook ok sk ol ok o ok ok ok K kKK kK
I
>1
v

e e R R R e e e N S N SRSy

MORE MEMORY

NO

—

D ok ko oKk Ok
* SET UP DATA PATTERN *
* TO BE WRITTEN *
*STARTING WITH 125232 =

ot ok ok K ok o o sk kK R ok K 3K ok ol ok ok ok OR K

1
I
v
e ok ok 2 K ok ok sk ok K ok ofe ok sk ok ok ok ok oK ok koK
* WRITE A *

* WORD-COMPLIMENT THE =*
* DATA FOR NEXT WRITE =*
ke sk o o i ok o k3K ok ok ok o ok oK K K
I
v

\
END OF BLOCK? \

I YES
v MMUP (56)
o e s o kol R ke ook Kk K o ok oK Kk o KK K K

* ok UPDATE ADDRESS * ok

% POINTERS * %
% * %
e e ok o ok o ok oK ok oK kKK o K oKk KOR OK K
I
v

st 0 224 ok ke ok ol o ok o ok oK ok oKk ok ok K

* *
* STALL FOR 2 SECONDS =*

* Lo
sk e ok ok ok ok ok ok ok o 3K ok ok ok ok o K ok ok K K KOk

I

v INITMM(55)

o o oK K K K KK K K K K ok K K KK

*% INITIALIZE MEMORY *x

=% ADDRESS POINTERS * %

*ok *k

sk ok ook K ok o oKk K ok ok ok oK K
I

I
I
v
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-
1
[}
'

[ S e e I e e R e e R N N N R R RN
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>1
v
ok ok ok o ok oK KK R R K R K R R
* INITIALIZE CATA *
#*PATTERN FOR CHECKING =

* *

ok cdkok Kok ok ok ok koK ok ok ok ok kK ROk
I
————————————— ——— >1
v

R e e e RN N

MORE MEMORY

NO

/ \
-——------/" END OF BLOCK  \
/

/ 1S DATA READ = \NO

$ERROR(63)
ko oKk kK o KK oK KoKk R K

* ok ERROR: REFRESH hdd

/ DATA WRITTEN? \======wee==>%x CIRCUITRY FAILED e

/ \

I YES
I<

v
ok ok ok ok Rk ok koK ok K ok R
* *
*COMPLIMENT CHECK DATA=*
* *
o o ok o ok ok KK R Kk ok K R

1

v

\

I YES

v MMUP (56)
sk ok oo o ok K KRR K R Kk K R R R R
% UPDATE ADDRESS *x
* % POINTERS * %
*k ok
ok ok oo ok ok o K R R ok ok ok KR R R kR R

IDONE

1
v

* %k w
HAp AR B R R R R RN R R R R R R R
I
1
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INITMM(55)

e ok ok ol ok oK ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok K Ok R
#% INITIALIZE MEMORY **
*% ADDRESS POINTZIRS  **
* %k * %k
o vk ok ok ok ok e ok ok ke ok oK ok ok ok ok ok ok ok K K koK K

I

>1
v

el el kel L e e N N e

MORE MEMORY

NO

/ \
==-=====-/END OF BLOCK? \
/

- > 0k kK K Kbk R KK
* SET UP DATA PATTERN *
* TO BE WRITTEN *
*STARTING WITH 052525 =*
o ok o ok ok o R oK K K R K K kK

I

I

v
oK K K oK o KK K K K K K KK K K K
* WRITE A *

* WORD-COMPLIMENT THE =*
* DATA FOR NEXT WRITE =*
o ok koK ok oK Kk ok ok K KRR
I
v

I YES
v MMU'P(56)
ook ok o ok ook ok ok ok o ok ok o ok o ok K ok ok ok ok K

*k UPDATE ADDRESS * %

* ok POINTERS **
% *k
o ok ook Rk o oK K K K oK K K K K ok K K K
I
v

ot ok b e ok i ok 3% ok ok 3k 3K ok oK 3k oK K ok %k ok K kK

* *

* STALL FOR 2 SECONDS *

* - *

#i#*t#**t#*****t*#*ﬁ***
1

v INITMM(55)

ok ok R O ok ok ok oK ok K o o ok K K K K K
*%x INITIALIZE MEMORY *x
*% ADDRESS POINTERS *k
% *k
3 o ook ok o o ook o K ok K oK oK o ok K KoK R KK

I

I
I
v

PAGE 51



CZQOMCFoO
TEST 31:

0-124K MEM EXER 16K
MOS REFRESH TEST

F O R R S e e e e N N R R
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>1
\
e ok ook ok oKk o oK K o K R K ROk
* INITIALIZE DATA *

MORE MEMORY

\—--—-—-_-—->**

$ERROR(63)

ol s o o K R ok o ok ok oKk ok

*ok ERROR: REFRESH b

CIRCUITRY FAILED hdd

ok £y

ok ook ok oo koo R
I

*PATTERN FOR CHECKING *
* *
ezl ook o ook oK R o R e ok ok e Xk ROk
I
>1
1 v
I
I / 1S DATA READ = \NO
I / DATA WRITTEN?
1 / \
I
I I YES
I I<
I v
I o e kol ok s e o ook ok o ok ok ok ok ok ok o Ok ok
1 * *
I *COMPLIMENT CHECK DATAx
1 * ’ *
I e ok ok ok ook ok 3 ok ok ok ok ok o ok ke ok ok ok ok ok K ok
1 I
I v
I
I NO / \
o ———— / END OF BLOCK \
/ \
I YES
v MMUP (56)

3 e s ok 3 3k ok ok ok dke KO ok oK ok ok oK ok ke Kok Kk K

*k UPDATE ADDRESS **

K POINTERS **
* %k * ok
e e o o A o o ok o kR oK R ok o ok o koK o R R
IDONE
I

v

I

-
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DONE

DONE

’ /PROGRAM IN MEMORY\NO
/" TO BE TESTED?  \========>I
/ \

I YES
v

/ INHIBIT PROGRAM \YES
/ RELOCATION? \mm——

/ (SW07=1)? \
I NO
RELTOP(58) A
e T Tt R L L AL L
%% RELOCATE PROGRAM TO #= YES /FA0GRAM IN BANKS \
#% THE TOP OF MEMORY ##<— e [ 0 AND 1? \
2% L / ' \
R ERIRRRRERE RV B G RRIEEED
1 1 nNO T
v v RELO(59)
o ok o R ok o o e R o o ok R OR R R R Rk
+START1(16) = #*RELOCATE PROGRAM INTO**
EEREREEEEEER LR BANKS 0 AND 1 * %
% ik

FTTTIITI I ST RS2 L 2.0 0 0
- I
v RESLDR(59)
e o o o o v o o ol ol o ook ok ok sk e sk ok ke R Rk
«% RELOCATE THE LOADER ==
++# AREA TO 'TOP OF  =*=

[ e e e e R e e e e e e R e e N R N Rl o]

L4 MEMORY ' * ok .
- s o R ok R KR
I
I<
I

v
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END OF PASS

EETTET TR L]
*START1(16)*<
kAR Rk

$EOP

s ok ok ok ok ok ok ok ok ot ol o o ok o ok ok ok oK ok K K K
#*STANDARD 'SYSMAC' END*
%  OF PASS ROUTINE  *

* *
e o o o e 0 o ook R R oK oK R R K
1
v

ok o KRR K o R K OK
,/ TYPE END OF PASS /

/ MESSAGE /
; /
e e oo e e o ok ok ok ol ok oo o ok o ok ok ok

1
v

\YES

/
/ MONITOR PRESENT? \
/ \
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CZQMCFoO
MEMORY MANAGEMENT AND ADDRESSING SUBROUTINES

0-124K MEM EXER 16K

R o KK KKK
*xMMINIT *x*
kKRN K R
I
MMINIT v
S oo ok o KK R o R R o KK KKK K K ok K
*SET UP ALL THE MEMORY=*
*MANAGEMENT REGISTERS.*

* *
e e ok ok o e ok ok ok ook ok K o ok ok ok ok ok kol ok
1
v

o o ok ok Kok K
*xRETURN *x*
oK R o KR R KOK

o o oK ok o o ok ok ok ok ok
**«INITMM *x%
A o o o ke ok o ok ok koK
1
INITMM v
k3K 3k 3Kk ok 3 ke ok ok sk ok ok ok 3k o ok ok K ok ok K

*LOCATE FIRST BANK IN *

DECFLO VER

00.07 20-FEB-78 07:58 PAGE 55

e koK K R K Kok
**INITDN =
ok ok ok oK R Ok
I
INITON v
ok ok ok ok ok sk Kk oKk ok ok R ROk OK o RO

* SET UP ADDRESS *

* TEST MAP * * POINTERS T3 LAST *
* * * POSSIBLE ADDRESS *
ok ol ok o o ok ok o ok o oK K K K ok oK K K ko sk ok ook ok ok ok ok ok ok KRR koK ok
I I
v \Y MMDOWN (56)
ek ok e ok ke oKk ok 3Kk K koK KK OF Ok KK ok
/ LAST BANK AS \NO **SEARCH DOWNWARDS FOR *x*
WELL? \==———————— **TOP BANK IN TEST MAP *x
/ \ I * * ok
1 ko o b o o ok ok ok K ok K ook ok ok
I YES 1 I
v I v
s ook o ook ok Ok oK ok K K ok R ok ok K Ok KoK 1
* * I / LAST BANK FLAG \NO
*SET UP LAST ADR MASK =* I SET? ——————————
* : * 1 / \ I
sk % ke o o ok ok ok ok o ok ok ok ok K o K ok ok K ok Kok 1 1
1< I YES 1
\ Vv 1
ke ok sk ook R ok ok ok ok ok oK oK ook oK 3 KoK K ok 1
/ \NO *PUT LAST ADDRESS INTO=* 1
/ 8K BLOCK SIZE? \==—=—————— * ADDRESS POINTER * I
\ 1 * * 1
1 ke ke o o o ol o o ok ok ok o ok ok o o ook ok 1
I YES I I I
v I I I
e 3 3k ok ok ok ok K sk 3k ok K ok K ok ok % ok ok K ok ok 1 I I
* SET UP SECOND BANK =* I I . I
* POINTERS * 1 1 I
* * I I I
e ok ok ok ok ok ok ok ok 3 K sk K ok ok K ok ok K ok sk ok 1 I 1
I< I I
v I I
I 1
/ FIRST BANK FLAG \NO I I
/ SET? \ >1I<
/ N\ 1 INITEX v
1 % ok ok ok 3k ok ok ok ok ok ok ok 3 e ok ok ok ok ok ok Rk
I YES I * SAVE RETURN PC FOR =
v I * LOOP ADDRESS *
ok o ok ok ok ok K ok oK oK oK oK O o K ok KK 1 * *
% PUT FIRST ADDRESS =* 1 e sfe o ek ke e ok ok o ok ok ok ok sk ok ok kool ok ok
*INTO ADDRESS POINTER =* I I
* * 1 Vv
e ok ok o e o ke ok ok o ke ok ok ok ok 3K ok o oK oK K ok ok 1 s o ok 3k ol ol ok ok o
I I **RETURN *=
I I a3 ook ok ok Ok KR
I




CZQMCFO

MEMORY MANAGEMENT AND ADDRESSING SUBROUTINES

0-124K MEM EXER 16K

ok o ok ok ok o oK R
*x«MMUP ELd
v s ok ook o oK ok Rk

I

MMUP Vv

\YES

/
/ LAST BANK? \

NO

< bt et et

o o o o K Rk ok R K oK oK K K K ok ok oK
#*FIND NEXT BANK (NEXT =*

1
v
/ \NO
/  LAST ADDRESS? - \-==--
/ \
1 YES
v CKPMER(61

e o o 0ok ok s o ook € ok ok sk ok a3k ol ok ok oK ok ok kR

** CHECK FOR NON-TRAP xx

*TWO BANKS IF BK BLOCK#====—=—=====>x+MEMORY PARITY ERRORS.**

* SI1ZE)
ok sk ok ok sk o ok o o o sk ok ok o oke ol ofe ok ok ok sl ok ok
1
v

/
/ LAST BANK?

1 YES
\

s s e ke o o ok sk ok ok ok ok ok o ok ok K KR o

* SET UP LAST ADDRESS

* MASK

* *

e o o o ok ok o ok ok o e ok ok ok ol e ok ol ok ol ok O

*
*

# FOUND

|

e

*

#t.ﬁi.*t*****‘*t***t##*;*

I

v
it ok o ok o e ok o ok o ok
#*%RETURN *»
s o o o o o o e oo

Bt bt b bt Bt b et Bt Bt b b et et e

1<
v

ok ok 2 ok o ok ok sk ok ok e ok ok ok ok ok ok ok ook

*ADJUST RETURN ADDRESS*

* TO LOOP *
* *®
o o e o o ol o ofe ok ok o o o o ok ol ok o e ok ke ok
I
v

e o ok ok o ok o ok ok Ok

**%RETURN #=
e s o o o o o OK o

/ \NO
/ FIRST BANK?

1 YES
v

e o s 0 oo o o ol ook o o o ook o ol e
* SET UP LAST ADDRESS
* MASK

* *
o o oo ok oo ol oo ok o sk OB ok R R

*®
*®

A\==———e

< et b b bt et et
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ko ol ok o o e o .
*xMMDOWN *x%
o el e s o oo ol e
I
MMDOWN V
/ \YES
/ FIRST BANK? \!
/ \ I
I
I NO v
I
I / \NO
1 / FIRST ADDRESS \ e
1 / \
I
1 I YES
v 1
e s ot ol o ok ol ok o oo ook koK R sk e e 1
# FIND NEXT LOWER 4K = NONE FOUND 1
" BANK * >1
*® #* 1
e o o oo ook ot o ook ok ok ol ok R olok v
I wERE kR R
v #%RETURN *»#
LI AL LT L L)

1
1
1
I
I
1
1
1
1
1
1
1
s

1<
v
8 s oo oo oo oo o ol o R OB o o

*ADJUST RETURN ADDRESS#*

* TO LOOP »
* ®
koo ko kR R R
1
v
e o o ol o ok o o ool ok

#%RETURN ##
0 ol ol o o o




CZQMCFO 0-124K MEM EXER 16K
SUBROUTINES FOR ADDRESS AND WORSE CASE NOISE TESTS

dodon ok R R Rk
#xPHYADR ==
EETTE T T LY
1
PHYADR V
s oo oK e ko oo o R Kk o
* GET VIRTUAL =
* ADDRESS (FROM =*
#* R2) &
R T E T
I
Vi

/MEMORY MANAGEMENT\NO
/ AVAILABLE

/ \

I YES

\
5 3 o o o o o o ok ook ook oK ok R R ok
*ADD INDEX FACTOR FROM=
* KIPAR2 TO GET *
* PHYSICAL ADR *
oo o o Ao oo o ol o o o R R

e

v
Ao o R Rk o
**%R.TURN %%
ko ok s KoK o

e e o ok o o ok ok ok ok ok
*xROTATE #x%
ook kR R R

I

ROTATE v

TRk kR Rk Rk k kg E R Rk R R Rk

*ROTATE C-BIT THROUGH *

* 16 BIT WORD. *
* *
e o o o A o oo o o o o o oo ok o o
I
v

e s o o ot ok R oK K
*%¥RETURN %%
sk ook ok o o O Rk

\_—-———_

Pt b b

3¢ 3 3o ok ok oK K
**BANKNO **
SRR KKK K
I
BANKNO V'
e ook ok ok K ok oKk KoK Ok ok Kk koK
* CALCULATE BANK # *
* USING TEST MAP BANK =*
* POINTER *
o ook ok o ok ok o oKk ok ok koK ok Rk K
I
v
sk ok ok ok ok kRO
**RETURN *#
sk ok ok o ok ok ok R R

e ok o ok o ok ok oK K K
**W3X9 k%
o ok e o ok o ok ok % KOk
1
W3X9 v
% 3k 3 ok sk ok ok ok ok e ok ol ok ok ok ok ok ok ok ok ok
*WRITE 256 WORD WITH 4x*
* OF A PATTERN THEN 4 *

* OF ANOTHER *
e oot ok ok - e ok e ok ok ok ok ok o ok ok skok R ok kO
1
v

e sk e ok ok ook ok ok kK
*%*RETURN *x*
ok oK K K KK
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Ak ook o K
**SETCON **
S o e o ok oK oK
I
SETCON v INITMM(55)
ok ok o ks o ook ok oK o ok ok R R
#*= INITIALIZE ADDRESS #*

ok POINTERS *x
* ok LE
e sfe 3 bt ofe o ok e e o e 4t ok o ot o sl o ok ofe ol o ok ok ol
>1
I v
I e ok o ok ok sk ok ok ok ok ok ok ok ok ook ok ol ok ok ¥ ok ok
1 # PUT THE CONTENTS OF *
1 * RO INTO MEMORY *
1 * *
1 6 3 2 ok sk ok e ok ok ofe ofe ok e ok ook o ol sk ok ok ok ok
I 1
1 v MMUP (56)
I s s ok e s 5 o ok 3k o ok o ok ok B ol ok a8 ok ok o o e ok ok
1 MORE *%  UPDATE ADDRESS o
———————————— POINTERS wk
MEMORY L3 "™
o e ok o ok o ok ok ok skook ko ok ol ook o o ol ol ok ok R ok
IDONE
v
e 3 3 o o e e ok ook
**RETURN %%
o 2 afe ofe ok o o OB ok ok



CZQMCFO 0-124K MEM EXER 16K
RELOCATION SUBROUTINES

o oK ok KKK K
**RELOC  *=
Ok o ok ok K KK K
1
RELOC v
o o o oK R o K oK 3 oK oK oK K oK K K K Rk oK
* MOVE 8K BLOCK OF *
* MEMORY FROM SRC TO =*

* DST *
ok ok o o R oK sk ok K ok K ok K ok o o
I
v S$ERRDOR(63)
e o ko ok o ok o ok o o ke o ok o oo ko o o o
/ DATA OK AFTER \NO ** ERROR: RELOCATION *»*
/ MOVE? \====—=>%* FAILURE *
/ \ L . EE ]
e ol o o oo ook R o K R R R
I YES I
v . v
e ke o o kK ok ok ok kK KoK ok ok R R o oo K e
TYPE PROGRAM / *xHALT o
e ol oo o oo o o

/RELOCATION MESSAGE/
/

oo ok ook ook ok ok R kR R
1
v
e ok e KKK
*%*RETURN #=*
ok ok o ok R Rk
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ok ok o ok o ok ol o o
*#RELTOP %4
ok % o ol ol ook oo ok

1
RELTOP V
NO / MEMORY \YES
—————/ MANAGEMENT? \ ==
I / \ I
I 1
\' v
LR T T T Y T L T R L IS 2T T T
* SET UP DESTINATION = " SET UP MEM MGMT L]
* PART OF 'RELOC' TO = *REGISTERS TO POINT TO»
*POINT TO LAST 2 BANK = * LAST 2 BANKS *
e o ko ok o o ok oo o o oo e o R o ok R T e e T T
I 1
v RELOC(58) v RELOC(S8)
0o o o ok o o o o ok ol o R ok E T P T PR T PR Y
##* RELOCATE PROGRAM TO ** *% RELOCATE PROGRAM TO
*% LAST 2 BANKS L ok LAST 2 BANKS
*% ®® -k
ok o ol o ok oo o ok ok o ok o ok oK R R BHBERBEREEGERRBHEBRB R
I 1
v 1
o e o ok oo o oo o o ko o ok K R b
*ADJUST ALL PERTINENT = 1
* ADDRESS POINTERS, * 1
*® * 1
oo oo o o oo ok ok ok R R R 1
1 1
>I<
v
st o o o ook o

**RETURN #=*
ek ook




CZQMCFO

0-124K MEM EXER 16K

RELOCATION SUBROUTINES

EE RS LS 2L

**RELO  *%
0 sk 3 sk ok ok sk R R
I
RELO v
NO / MENORY \YES
—====/" MANAGEMENT? \==——-
I / \ 1
1 1
1 1
v RELOC(58) v

e e ol o ok ol ok o o ol ol e ol ok e R e e e e e R e e

**RELOCATE PROGRAM BACKx=*

*% TO BANKS 0+1 *x
wx ok
P T T T TR R T T T T Y
1
v

A5 o ok ko o o oK ko o o o O
*ADJUST ALL PERTINENT =

2ol o o o oo o R R o R R K R
* SET UP MEM MGMT *
*REGISTERS TO POINT TO=

* BAWKS 0+1 *
3ok ok o ok o ke g ok ok o e e ol ok ok ok o K ok
1 X
v RELOC(58)

R R R KO KKK R K K R R K
#**RELOCATE PROGRAM BACK=**

* ADDRESS POINTERS * wk TO BANKS 0+1 Wk
* * % *k
T T T T T T T e o ol o ool o ko o oo o o o K oKk
I I
>I<
1
v
okl ok ok ok R

**RETURN *=x
ol ool ook K
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ok e ok ok ok o ok e o ok

#*RESLDR *=*
ko kR KOk R

1
RESLDR v
ok oo o o o o oK ok R KR
* MOVE "LOADER" FROM =
* END OF 8K TO TOP OF =

* MEMORY ®
o oo R K
I
v

ool o o o o o
#**RETURN *x
st oo ol o o o ke K
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PARITY ROUTINES

e o o oK e ol R ok
**PESRV %
ok ok ok ok ko ok ok ok
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a6 ok o ok ok o K ok o kol
**SETAE  *x%
e o ok o e ok o ol ok ok o

e ok ok ok o e o sk ok ook

*xMAMF *k
kKoK KKK

I I I
PESRV v 1 MAMF v
e ke koK o i ok ok oK o ok ok ok K ok Ok Ok 1
/ TYPE UNEXPECTED / I / PARITY REGISTER \NO
/  TRAP MESSAGE / 1 /  EXIST AND NOT  \=====————
/ | S INHIBITED? \ I
o e ok ok o ko ok ok Rk R K 1 1
I I 1 YES I
v ' $ERROR(63) I v I
oo o R o oo o K oK oo oK o o K 1 s o o oo ook o R ook kR ok ool 1
/ERROR FLAG SET IN\NO =% ERROR: TRAP BUT NO #x 1 *SET UP PARITY VECTOR.=* I
/ ANY PARITY \=m=m——Dk% FLAS L ===>#% SET 'ACTION ENABLE' = 1
/ REGISTER? \ ** ** * IN ALL REGISTERS * I
e o o o o o o o ko oo oo o o oo oo oK ok o ok ok ok Kok koK R AR Rk ok Rk 1
I YES 1 I<
\' 1 v
S 3 3k oK ok ook Rk ok o o o oK K Kk 1 ook o o ook oo o
*% REPORT TRAF PC AND *x I **RETURN *#
*k REGISTER DATA * % 1 ook ok oK oK K
* % * ok 1
ke ok ok ok ok o0 o o o ok ok ook oK o ok Kk kR K 1
I . 1
v PSCAN’61) I
e ok ok ok oK o oK ok ok ok ok K ok K kK ok R 1
*% SCAN ME. ORY FOR ALL =** I
**BAD PARITY LOCATIONS #x* I
* %k ek 1
ook o ok ok ok o ok ok oK ok AR R KR R R R kR 1 EE LT T TR Y
I< **CLRPAR =*=»
v EE2T T TS
ok ok ok ook oK o oK o oK I
**RETURN #=* CLRPAR v
EET T T P A o o o ko s ok o ook o ok o ok ok kol o o oK

*CLEAR OUT ALL MEMORY =*
* PARITY REGISTERS L

* *
dekookgokok ok ok kR R R KRRk
I
v
ook ok ok o o ok ok ok ok ok

#*RETURN #=
oo ok o
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PARITY ROUTINES

Ao ko ok ok kR R R R

*xCKPMER *%
ddkok Rk R

I
CKPMER V

NO / PARITY REGISTER \

I<=wm/ EXIST AND NOT \
I / INHIBITED? \
1
I I -
I v I
I 1
INO / ANY ERROR FLAGS \ I
I€==m=/ SET? I
1 / \ 1
I I
I I : I
I v $ERROR(63)}
1 sk ok o R o K ok ok o ok ok ok ok oK ok ok ok K 1
I /ERROR SHOULD HAVE\YES *% ERROP: PARITY ERROR *x I
I / TRAPPED? \ === >#x SHOULD HAVE TRAPPED x* I
I / \ "ok EE I |
1 e o ol oo o oo ol ok o ok o ok ok ok ook ok 1
1 I NO I I
I v $ERROR(63) I I
I kR ok kR ok k ok kR Rk R R Rk I 1
1 * % * ok 1 1
1 ** ERROUR: PARITY ERROR ** I 1
1 * % *w I
I ok 3ok o o ok ok o R ke o ok s ko o o ok ok o o ok I
I I I
1 v PSCAN(61) I
1 ok ke ok s o o K e ok ok ok 6 ok ok ok o ok ok ok 1
I #%x SCAN MEMORY FOR ALL ** b
I **BAD PARITY LOCATIONS. *=* I
1 &k ®% 1
1 s o ook o o ok ok ok ok o ok ok koK o kel o oK 1

>I<

v

otk w ok ok kok ok
**RETURN %%
oo o o oo ok

|

]

)
*
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ke % ok e ok kol R koK
*%PSCAN  #%
ok o ke o ok A ok ok ok ok ok

1
PSCAN v
o 3k ok ok ok o ok ok ok o ok ok o ok ok ok ok ko
/ TYPE SCANNING /
/ MESSAGE /
/

3 ke ok ok ok ok ok ok ok ok ok ok ok ok ok sk ok ok

kK ko ok o ok ok o o ok K R R R ROk
:READ MEMORY LOCATION :
:***t***t*****#*t**t*':

6 $ERROR(63)

s o o ok ok ok ok ok ok Kok K KOk KRk R kR K

/ANY PARITY ERROR \YES *% ERROR: PARITY ERROR **
/ FLAGS? \- > %k AT LOCATION. * ¥
/ \ *ok * %
a3 oo ok oo K e 6 o oo oK o o o ok K
I NO I
I<
v
e sk ok ke ok ok ok ok ok ok ok ok ok ok o ok ok ok oK ko ok ok
*  UPDATE ADDRESS *
POINTERS *
* *
3 o ok ok 3 ok o o ok ok ok ok ok ok sk ok koo ok ok
IDONE : )
v $ERROR(63)
e 3k ke ok ok ok 3K 3k ok ok 3 ok kol 3k i ok ok K ok ok ok ke ok Ok
/ANY PARITY ERRORS\NO *%x ERROR: NO PARITY *
/ FOUND? \ ==k ERRORS FOUND *
/ \ *k &k
e ke 2k ok 3 o 36 ok ok sk ok ok ok o e o ok 3K o ok ok ook ok
1 YES I
I<
v

ke e o ok ok o ok o koK
**RETURN **
o e ok ok K ok Kk KK



CZQMCFoO

0-124K MEM EXER 16K

SPECIAL PRINTOUT ROUTINES

e ok ok ok ok ok R o R
#%SPRNT  ##===>I

e ok ok o ok o o o ok ok 1
I
1
Aok ok Kok ok ok 1
**SPRNTQ *%===>I
ok o okok ok ok ok ok 1
I
I
o o ok KOk K 1
#**SPRNTR *%===>]
o fe K ko e o o oK ok 1
1
1
ook ok ok dokok % 1
**SPRNTO *x===>]
o ok ok ok ok ok ok ok ok okok I
I
I
ok ok koK - ok ok 1
*%SPRNT1 #x===>]
ko ok ok ok ok kR ok 1
I
1
oo ok ok ok ok ok ok ok 1
**%SPRNT3 *%===>]
dkok . gk Rk ok I
I
1
o 2k ok ok ok ok o ok sk ok 1
#**SPRNT2 #%===>]
e ok ok ok ok sk ook ok ok ok 1
I
Vv

Ak Rk Rk R R R R Rk
* ROUTINES TO SET UP
* DATA FOR EPROR

* TYPEOUTS.

oo o o o o ok ok o ok o oo ok o o ol o

1
v

ok kR ok ok R

**RETURN %=
oo ok o ok oo oK e
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ook ok O ok ok
*xTYPMAP »x
ok Rk Rk kR

/
/

1

TYPMAP V

P T T T Ty Y
/ MAP CONTAIN \NO / TYPE EMPTY MAP /
/ FLAGS? \===em——=>/ MESSAGE
/ \ /
Py LT T TP T

1 YES
v

o e ok ok sk o ok ok ok ok ok ok o ok o o8 oo ok ok
/TYPE FIRST 4+ LAST /
/ ADDRESS OF BANKS /

Tt

/ FOUND
L T TP s
I<
v

o oo K ok o oo ko
**RETURN *#
ok ok ook o o o o




CZQMCFO 0=124K MEM EXER 16K
SYSMAC AND STANDARD UTILITY ROUTINES

S

$SCOPE

skt deok ook ok ok ol o e ok o ok ok i o ol ok o ok
ook o oK o ok ok ok * CONTROLS LOOPING, =*» Aok ook oK oK oKk kO
#**$SCOPE **==>% INTERATIONS, ETC. #==>%%RETURN **
AR ES IR S L] * BETWEEN SUBTESTS » oo o ok o ok

oK oK R o KR K K K KK K

$ERROR

o o ko kK o o o o K K R K
ook ok ok ook kR K #*COUNTS ERRORS, LOOPS.=*» o ok e ok ok ok ok o oK R
**$ERROR **==>%PASS DATA TO SERRTYP #==>»%RETURN #x
e ok o o oK o R * * e o o o o oo kK

e oo o o o o o o oo ok K K

ERRTYP

0k ook ko kK o o K K R R
ok ok ok K ok o ok kK * TYPEQUT ERROR * oK ok o ok kK
*%ERRTYP »»==>*MESSAGE, HEADER, AND *=—=>**RETURN *x
o ok o oK o oK R K * DATA * e 2ok oo o oKk oK

ok o o o ok o o ok o Rk ok

$RDCHR

o o o o ook o ok o o ko o o R
2ol ok ok ok ok ok oK Kok R *INPUTS CHARACTER FROM=* ok ok oo ok o e ok ok Nk
**$RDCHR *%==>% TTY *==>%*RETURN »=*
Aok koK Rk ok Rk K * * LEEE T T 1T 3 s

o o o o ko o oK oK ok K RO R K R

$ROLIN

ok o ok ook ko ok ook o o ok ok ok o R ok R o
Aok ok koK Rk * INPUTS STRING OF * ke ok o o ok ok ok o ke ok
*%$ROLIN #*==>% CHARACTEF3 FROM TTY #*==>x%RETURN x*
ok ok ok ok ok oK K ok Ok * * oo ok o oo kK oK

e o oo o o ok 3 o ok oK R o o K

$RDOCT

o ok %k o 3k ok ok 3k ok ak ok 3k ok o kol ok oKk ok ok
ook ok ok ok o ok ok ok ok #CONVERTS ASCII CCTAL * 3 o o o o ok ok ok ok ok ok
*%*$RDOCT **==>% NUMBER TO MACHINE *=—=>**RETURN *x
o ok o ok o oK ok R R * NARY * o o oK ok oo ok o ko

e e 2 ok ok ok o ok 3 ok o ok ol ok oK ok ok ok kol ok ok

$PRINT

ok ok ok ok ok ok ok ok ok kR R Rk Rk K
ok ok ok ox kR ok ok * RELOCATES MESSAGE =* oo ok o ok ook ok Rk
#x$PRINT #*%-=>% ADDRESS FOR $TYPE #*==>*%RETURN *x*
s ol ok ok ok ol ok o ok KOk * * *t*#tt‘*{#*

e ok ok ok e e ke ok o ok e o oK ok ol s ok ok ol R OR ok
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$TYPE

e o ok o koKl HOROROR MR oKk R K K
ok o ok ok ok ok koK ok * TYPES OUT A MESSAGE =* sk e ok ook ok K koK ok ke
*%$TYPE  skk==Dx ON TTY. *==>%*RETURN #x*
o e ok ok K oK 3ok oK * * ko e ok ok ok ok ok koK

4 ooie 2 3k ke ok ok e ok ook I s ok ok o K ok Nk

$TYPDS

ool o ook ok ok ok ok ook o o ok R
ook ok o o K o ok KoK * * ook oo ko ok ol
**$TYPDS #*==>*TYPE A DECIMAL NUMBER*==>*%RETURN #*
sk o o o o ok K * " ok SR ol ok R

e 3ok ok ke ok e ok ok ok ok ok ok kol ok o ok ok ok ok ok

$TYPOC

ook K KR ek oK ok ok K K ok R oK K
oKk ok Kk K o oK * * ok o ok ok oKk KRR
**$TYPOC »*==>*TYPE AN OCTAL NUMBER *==>x*RETURN *3*
3Kk oK K K oK * * Aok ok ok o ok o e oK o

ke ol o o ook o R o R A oK o oK ok Ok oK

ERRTRP

sk skook ke ok ok o ok ok 3 K ok ok s ok ok ok ok ok ok ok
e ok o oK o KK oK oK * UNEXPECTED TIMEOUT =# EETTI T T Y
**ERRTRP *%==>% TRAP (TO 4) ROUTINE #==>x*HALT *
s ok ko o ok ok ok ok K * * st o oK ol ok ok oK ook ok

st sk ook oo ok ok ok o ok ok ok o KR N Kk o

$TYPAD .

oo s o ook ok ok ok ok ok ok ok ok ok ok ke ok oK
o ok o ok 3K ok ok oK ok ok * TYPE AN 18-BIT * s o 3k ke o ook ROk K
**GTYPAD #*==>x ADDRESS (OCTAL) *==>**RETURN **
e o ok ok ok ok ok ok ok * * stk ok ook o R ok ok

e e ok ook e ok ok e ok ok kol ok sl ok ok ok ok

st s ok e ook R ok ok ok ok ok Rk Rk

* *
* ASCII MESSAGES *
* *

¢ keok o e e ook ok ok ok o e o s ok ok ok ok ook kR

ot ko o o e s ook 3 ok ok Kok ok ook ok ok ok
* ERROR DATA FORMAT =*
* TABLE *
* *
ok ok oo oo o o o oo oK oK o ok bk

3k ok o o ok ok ok e ok ok

%, END * ok
ok o ok o o ok ok ek
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FLOW CHART CROSS REFERENCE LIST

BANKNO ST# 57

CKPMER 24 35 56 Fi# 61

CLRPAR 60# 60

CTRLS 14

DONE 53

ERRTRP 63 63#

ERRTYP 63 63#

EXIT 54

GMPR 08 12 12

GMPRA 12

GMPRB 12

GMPRC 12

HALT 03 04 04 o8 11 58 63

INITDN 17 18 19 21 21 . 55# 55

INITEX 55

INITMM 17 18 19 20 20 22 23 24 25 26 27 27 28 29 29 30 31 31
32 33 33 34 35 39 40 41 42 43 44 45 46 49 49 S1 51 S5#
55 57

MAMF 38 60# 60

MANUAL 12 154 15

MANUL1 15

MANUL2 16

MAPRB 13

MAUT 40 41 42 43 44 45

MMDOWN 17 18 19 21 21 55 56# 56

MMINIT 09 55# S5

MMUP 17 18 19 20 20 22 23 24 25 26 27 27 28 29 29 30 31 31
32 33 33 34 38 39 40 41 42 43 44 45 49 50 51 52 S56# 56
57

PBTRP 36

PESRV 60# 60

PHYADR S74 57

PSCAN 60 61 614 61

RELO 03 53 S9# 59

RELOC 58# 58 58 58 59 59

RELTOP 53 58# 58

RESCHK 14

RESLDR 03 53 59# 59

REST1 02 ’

REST2 02

RESTAR 02#% 02 06

RESTOR 02 -

RETURN 04 40 41 42 43 44 45 55 55 56 56 56 56 57 57 57 57 57

58 58 59 59 60 60 60 61 61 62 62 63 63 63 63 63 63 63

ROTATE 25 26 S7# 57
SELECT 06#

SETAE 35 60#

SETCON 25 26 35 S7# 57
SPRNT 62#

SPRNTO 62#

SPRNT1 62#
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FLOW CHART CROSS REFERENCE LIST

SPRNT2
SPRNT3
SPRNTQ
SPRNTR
START
START1
STARTA
TIMOUT
TMAP
TSTH
TST11
TST12
TST13
TST14
TST15
TST16
TST17
T5T2
TST20
TST21
TST22
TST23
15724
TST25
TST26
TST27
TST3
TST4
7575
TST6
1S77
TYPMAP
W3X9
WwPB1
WwWwPB2
WWPB3
wwPB4
WWPBS
WwPBT
$EOP
$ERROR

SILLUP
$MMUP

$PRINT
$PWRDN
$PWRUP
$RDCHR
$RDOCT
$ROLIN

16#
06

62#
29

35#
36#

36
35#

14

30
40
63#

09

63#
15

16

39

62

31
37
37

37
37
38
14

31
41

10

63

53

33

37#

37#

17

42

10

63#

54

S7#

i8
32
43

57

19

44

63
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20 21 23 24 25
33 34 34 34 36
45 46 46 48 50

A3#

26
36
52

27
36
58

28
36
60

28
36
61

28
37
61

29
37
61

30
37
61
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FLOW CHART CROSS REFERENCE LIST

$SCOPE
$TYPAD
$TYPDS
$TYPE
$TYPOC
.END

63#
63

634

10

63#
63#
63#

63

63#
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CZQMCF . P11 14-FEB~78 08:19 SEQ 0084

.TITLE CZIQMCFO 0- 124K JEMORY EXERCISER, 16K VER
(*COPYRIGHT (C) 1975.1978

1*DIGITAL EQUIPMENT CORP.

i *MAYNARD, MASS. 01754

i
;*PROGRAM BY BRUCE BURGESS/KEN CHAPMAN

i
1*THIS PRCGRAM WAS ASSEMBLED USING THE PDP-11 MAINDEC SYSMAC
i *PACKAGE (MAINDEC=-11-D2QAC-C3), JAN 19, 1977.

Rl

13 OPERATIONAL SWITCH SETTINGS

14

15 SWITCH USE

16 ~———— -

17 15 HALT ON ERROR

18 14 LOCP ON TEST

19 1 INHIBIT IRROR TYPEOUTS

20 12 INHIBIT KT11 (AT START TIMS ONLY)
21 11 INHIBIT ITERATIONS

22 10 BELL ON ERROR

23 9 Lbo? ON ERROR

24 8 LOGP ON TEST IN SWR<4:0>
25 7 INHIBIT PROGRAM RELOCATICN
26 6 INHIBIT PARITY ERROR DETECTION
27 i~ 5 INHIBIT EXRERCISING VECTOR AREA.
28 .SBTTL BASIC DEFINITIONS

29

30 ;*INITIAL ADDRESS OF THE STACK POINTER #¥% 1100 ***
31 001100 STACK= 1100

32 .EQUIV  EMT.SRROR :;BASIC DEFINITION OF ERROR CALL
33 .EQUIV 101,SCOPE ;iBASIC DEFINITION OF SCOPE CALL
34

35 ;»MISCELLANEOUS DEFINITIONS

36 060011 HT= 1 CCCE FOR HORIZONTAL TAS
37 000012 LF= 12 CODE FOR LINE FEED

38 000015 CR= 15 CODE FOR CARRIAGE RETURN
39 000200 CRLF= 200 ;1 ;CODE FOR CARRIAGE RETURN-LINE FEED
40 177776 PS= 177776 : tPROCESSOR STATUS WORD

a1 .EQUIV PS,PSu

a2 177774 STKLMT= 177774 ;STACK LIMIT REGISTER

a3 177772 PIRQ= 177772 PRCGRAM INTERRUPT REQUEST REGISTER
a4 177572 DSWR= 177570 HARDWARE SWITCH REGISTER
45 177570 DDISP= 177570 : ;HARDWARE DISPLAY REGISTER
a6

a7 ;~GENERAL PURPOSE REGISTER DEFINITIONS

48 000000 RO= % :;GENERAL REGISTER

49 000001 Ri= %1 GENERAL REGISTER

50 0€0002 R2= %2 GENERAL REGISTER

51 070003 R3= %3 GENERAL REGISTER

52 000004 R4= %4 GENERAL REGISTER

53 000005 R5= %5 GENERAL REGISTER

54 000066 RG= %6 G_NERAL REGISTER

55 000007 R7= %7 "ENERAL REGISTER

. 56 000006 SP= %6 STACK POINTER
CZQMCFO  0-124K VEMORY EXERCISER, 16K VER MATY11 30A(1052) 20-FEB-78 07:56 PAGE 3
C2QMCF.P11 14~FEB-78 08319 BASIC DEFINITIONS SEQ 0085

57 000007 PC= %7 ; ;PROGRAM COUNTER

58

59 ;*PRIORITY LEVEL DEFINITICNS

60 00002 PRO= 0 {3PRIORITY LEVEL 0

61 000040 PR1= a0 ;iPRIORITY LEVEL 1

62 000100 PP2= 100 {iPRIORITY LEVEL 2

63 000140 PR3= 140 ;iPRIORITY LEVEL 3

64 000200 PRA= 20 PRIORITY LEVEL 4

65 000240 PRS- 240 PRICRITY LEVEL 5

66 000300 PR6= 300 1iPRIGRITY LEVEL 6

67 0" 0340 PR7= 340 {iPRIORITY LEVEL 7

68

69 ;#"SWITCH REGISTER" SWITCH DEFINITIONS

70 120000 SW15= 100000

71 050000 Swid= 40000

72 20000 SwWi3= 20000

73 010000 SwWi2= 10000

74 0C40060 SWit= 4000

75 002000 SWid= 2000

76 001000 Sw09= 1000

77 000400 Swo8:= 400

78 0C0200 SWo7= 200

79 000100 Swos= 100

80 000040 Swos= 40

81 000020 sSwoa= 20

82 000010 Swo3= 10

a3 060064 swo2= 4

84 060002 SWol= 2

85 000001 SWo0= 1

86 LEQUIV  SW09,L .9

87 LEQUIV  Sw0S,5W8

es LEQUIV  SWO07,5W7

89 LEQUIV  SWO06,546

90 LEQUIV  5W05,5WS

a1 JEGUIV  SW04,5W4

92 LEQUIV  SWO03,5W3

93 LEQUIV  Sw0Z,5W2

94 LEQUIV  SWO1,SW1

95 LEQUIV  SWOU,SWO

96

97 ;«CATA BIT DEFINITIONS (BITOC TGO BIT15)

98 100000 BIT1S5= 100000

99 040000 40000

100 020000 20000

101 0:0000 10000

102 004000 4000

103 002000 2000

104 001000 1000

105 000400 400

106 000200 200

107 060100 )

108 060040 40

109 000020 20

110 060010 10

11 ©00004 4

112 000002 BITO1= 2
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C2QMCF. 711 14-FEL~78 08:1¢ BASIC DEFINITIONS SEQ 0086
113 000001 BITOG= 1
114 LEQUIV BITO09,BITY
115 LEQUIV BITOZ,B1T8
116 LEQUIV BITO07,B1T7
17 .EQuUIV BIT06,B8I1T6
118 LEQUIV BITO3,BITS
119 LEQUIV  BITO4,BIT4
120 LEGUIV  BITG3 73173
121 LEQUIV BITO02,CIT2
122 LEQUIV BITO1, IT1
123 LEGUIV BITO00,BITO
124
125 ;#BASIC “CPU" TRAP VECTOR ACURESSES
126 ©00004 ERRVEC= 4 73 TIME QUT AND OTHER ERRCR3
127 050010 10 ESERVED AND ILLEGAL INSTRUCTIIGNS
128 000014 Se14 ToerT
129 00001 14 i TRACE TRAP
130 200014 14 1 1BREAXPDINT TRAP (BPT)
131 00020 20 1 INPUT, JUTPUT TRAP (I0T) +%SCOPEsx
132 060024 3 24 OWER FAIL
133 000030 EM{vEC= 30 LATOR TRAP (EMT) *=ERROR*#
134 000034 TRAPVEC=34 TRAP“ TRAP
135 0CO0EC TKVEL= 60 TY KEYBOARD VECTOR
136 000064 TpVEC= 64 $3TTY PRINTER VECTOR
137 000240 PIRQVEC=240 1 i PROGRAIM INTERRUPT REQUEST VECTOR
138
133
130 LSBTTL KFMORY MANAGEMENT DEFINITIONS
141
1az ;¥KT11 VECTOR ADDRESS
143
144 000250 MMVEC= 250
145
146 ;~KT11 STATUS REGISTER ADCRESSES
147
148 177572 177.72
149 177574 177574
150 177576 177576
151 172516 172516
152
153 ;KERNEL “I" PAGE DESCRIPTCR REGISTERS
154
155 1723C0 172200
156 1723%2 172302
157 172304 172304
158 172306 KTPOR3= 172306
159 172310 KiPDRA= 172310
160 172312 KIPDRE= 172312
181 172314 KIPOR6= 172314
162 172316 KIPDR7= 172316
163
164 ;*KERNEL "1" PAGE ADDRESS RECISTERS
165
166 172340 KIPARO= 172340
167 172342 KIPART= 172342
168 172344 KIPAR2: 172344
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169 172346 KIPAR3= 172346
170 172350 K1FAR4= 172350
171 172352 KIPARS= 17235%
172 172354 KIPARG= 172354
173 172356 KIP.R7= 172356
174
175 060000 up = 0 ;CCDE FOR UPWARDS LAP IN MEM MGMT PDR'S
175 000006 Rw = 6 ;CCDE FOR READ/WRITE IN MEM MGMT PDR'S
17
178 ;% PARITY MEMORY DEFINITIONS.
179 000001 AE=1 ;PARITY ACTION ENABLE
1‘2:’ 0ce114 PARVEC=114 1PARITY TRAP VECTCR
182 i+ MISCELLANEQUS ASSIGNMENTS
:g: 017777 MASKAK= 17777 iMASK FOR 4K ADDRESS BANK BOUNDRY.
185 i* CACHE REGISTER DEFINITIONS.
186 177746 IMPCHE= 177746
187
188 LSBTTL TRAP CATCHER
189
190 000000 .=0
191 ixALL UNUSED LOCATIONS FROM 4 - 776 CONTAIN A ".+2,HALT"
192 i*SEQUENCE TO CATCH ILLEGAL TRAPS AND INTERFUPRTS
193 ;*LOCATION O CONTAIL4® 0 TO CATCA IMPPIPEILY LOADED VECTORS
194 000174 .=174
195 00174 (00000 DISFREG: LWORD 0 ; iSOFTWARE OISPLAY REGISTER
196 000176 0CLOGO SWREG:  .WORD 0 :1SOFTWARE SWITCrl REGISTER
197 LSBTTL STARTING ADORESS(ES)
198 000200 000137 002640 JuMP @4START ;;JUMP TO STARTING ADDRESS OF PROGR:M
199 000204 0 0167 002436 JNP SELECT {STARTING ADDRESS TO ALLOW THE OPEPATOR TO
200 {SELECT VARIOUS PARAMETERS,
201 00021C 000167 000064 JMP RESTAR ESTART ADDRESS, USING PREVIOUS PARAMETERS.
202 000213 0001€7 000064 Jmp RESTOR ZSTORE LOADERS TO END 07 MEMORY AND HALT.
gga 000220 000167 003376 JNP TIMOUT YPE OUT MEMORY MAP, BYTE BY BYTE.
4
205 000004 .=ERRVEC
206 000004 025114 .®ORD  ERRTRP
207 000006 0000CO LWORD 0
208
209 .SBTIL ACT11 HOOKS
210
211 ;;u1ut-.w-uuyum«-auctt-«twammvtunxwnvt‘u‘hnvw'wt»otni-tvvttnat*‘!"
212 ;HOOKS REQUIRED BY ACT11
213 600010 $SVPC=. 1SAVE FC
214 000046 .=4€
215 000046 014222 $ENDAD 331)SET LDC.46 TO ADDRES F
216 000052 .=52 in ORESS OF SENDAD IN..SEOP
217 000052 0400C0 .WORD 81T14 $12)SET 10C.52 TO BIT14
218 0u0010 .=8$SVi .. i1 RESTORE PC
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219 000300
220

221

222

223

224

225

226 000300 005005
227 000302 000401
228 000304 010705
229 0006306 012706
230 000312 O0uS5767
231 000316 001002
232 000320 000167
233 000324 005767
234 000330 001470
235 000332 022737
236 000340 001034
237 000342 012700
238 000346 012701
239 000352 012720
240 000358 005301
241 000360 001374
242 000362 012700
243 000366 0C5020
244 000370 012720
245 000374 012720
246 000400 012720
247 000404 012720
248 000410 072720
249 000414 012720
250 000420 012720
251 000424 012727
252 000432 005000
253 000434 0167C1
254 000440 016702
255 000444 006202
256 000446 006001
257 000450 103404
258 000452 0627C0
259 000456 100372
260 000460 000000
261 000462 010037
262 000466 C00127
263, 000472 082700
264 000476 006202
265 000500 006001
266 000502 103373
267 000504 010037
268 000510 000410
269 000512 016700
270 0005186 0€2700
271 000522 010006
272 000524 062700
273 000530 000110
274 000532 022767

CZQMCFO 0-124K MEMORY
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275 000540 001402
276 000542 004767
277 000548 005705
278 000550 001006
279 000552 005067
280 000556 105067
281 000562 000167
282 000566 004767
283 000572 000000
284 000574 000167
285

286

287

288 000600 000000
289 000802 000000
290 000606 000000

ER MACY11 30A(1052) 20-FEB-78 07:56 PAGE 6
ACT11 HOOKS SEQ 0088
.=300

3R R K e o s o o R R R R o K K KR K KRR KK R R
i* THE FOLLOWING ROUTINES ARE LOCATED IN THE VECTOR AREA (0-1000) SO THAT
H THEY CAN BE PROTECTED BY SELECTING SWOS5 (SEE DOCUMENT FOR USE OF SWO0S5).
i* THE CODE CAN ALSO BE RUN FROM ANY BANK OF MEMORY, ASSUMING MEMCRY

*

MANAGEMENT 1S DISABLED BY "CONSOLE STARPT",
TR R K S K R KO KR KR R O K S KOR K R K K K KK R R

RESTAR: CI? RS $CLEAR FLAG TO INCICATE RESTART.
BR REST1 ;GO RESTORE PROGRAM BEFORE RESTARTING.
RESTOR: MOV PC, RS iPUT DATA INTO FLAG FOR RESTORE.
001100 REST*: MOV #STACK, SP 3SET UP THE STACK POINTER.
0012086 TST MEMMAP iCHECK IF THE MEMORY HAS BEEN MAPPED.
BNE REST2 1BR IF MEMORY MAPFED.
002330 Jmp STARTA ;GO START
000256 REST2: TST MMAVA 7CHECK IF MEM MGMT AVAILABLE.
BEQ 108 +BR IF NO MEM MGMT,
000001 177572 BIT #BITO, @#ERO CHECK 1F MEM MGMT ACTIVE.
BNE 28 iBR IF MEM MGWT ALREADY SET UP.
172300 Mov #KIPDRO,RO 1POINT TO FIRST MEM MGMT DDATA REG.
000010 Mov #8., R1 1SET UP COUNTER.
077406 18: Mov #077406, (RO)+ iMAP FIRST 28K 1-FOR-1.
DEC R1 +COUNT REGESTERS.
BNE 18 . iBR IF MORE REG.
172340 MoV #KIPARO,RO iPOINT TO FIRST MEM MGMT ADDRESS REG.
CLR (RO)+ iPARO MAPPED INTO BANKO.
000200 Mov #200, (RO)+ ;PAR1 MAPPED INTO BANK1.
000400 MoV #400, (RO)+ iPAR2 MAPPED INTO BANK2.
000600 MoV #600, (RO)+ ;PAR3 MAPPED INTO BANK3.
001000 Mov #1000, (RQ)+ ;PAR4 MAPPED INTO BANK4.
001200 Mov #1200, (RO)+ ;PARS MAPPED INTO BANKS.
001400 Mov #1400, (RO)+ ;PARB MAPPED INTO BANK6.
007600 Mev #7600, (RO)+ ;PAR7 MAPPED INTO BANK37.
000001 177572 mov #BITO, @4SRO ;ENABLE MEM MGMT.
2s: CLR RO 3INIT TEMP PAR REG.
000142 MoV PRGMAP, R1 ;GET THE PROGRAM MAP...LO 64K.
000140 MoV PRGMAP+2,R2 ;...HI B4K.
3s: ASR R2 iSHIFT THE MAP POINTER...HI
ROR R1 ;...L0.
BCS 43 7BR WHEN FIRST BANK FOUND.
000200 ADD #200, RO JUPDATE TMP PAR T7 NEXT BANK.
BPL 3% ;BR IF MORE.
HALT iFATAL ERROR!!! MAP EMPTY?
172340 4s: Mov RO, @H#KIPARD ;PUT TEMP PAR INTO FIRST PAR.
000472 ump ©#53% ;JUMP INTO PROGRAM IF NOT THERE ALREADY.
000200 5s: ADD #200, RO JKEEP UPDATING TEMP PAR REG.
ASR R2 iSHIFT POINTER...HI
ROR R1 ie..L0
BCC 5% ;BR IF TOP BANK NOT YET FOUND.
172342 mov RO, @¥KIPAR1 ;SET UP SECOND PROGRAM ANK POINTER.
BR 208 3BR TO RELOCATE SECTION.
000062 10$: MoV RELOCF, RO 3GET RELOCATION FACTOR.
001100 ADD #STACK, RO $SET UP STACK POINTER.
MOV RO, sp ET STACK TO RELOCATE PROGRAM.
1774232 ADD #208-STACK,RC DJUST RO TO RELOCATED "20$" ADDRESS.
JMP (RO) ;GO TO "20%" (RELOCATED).
000003 000042 20$: CMP #3, PRGMAP  ;CHECK IF PROGRAM IS IN BANKS 0 AND 1.
EXERCISER, 16K VER MACY11 30A(1052) 20-FEB-78 07:56 PAGE 7
08:19 ACT11 HOOKS SEQ 0089
BEQ 21% iBR IF IN BANKS O AND 1.
016214 JSR PC, RELO JRELOCATE THE PROGRAM BACK TO BANKS 0 AND 1.
218 ST RS ;CHECK RESTART/RESTORE FLAG.
BNE 22% +BR IF RESTORE.
000412 CLR $TIMES ;CLEAN UP BEFORE STARTING.
000320 CLRB $TSTNM
005316 JMP START1 tRESTART WITH PREVIOUSLY SELECTED PARAMETERS.
016476 22%: JSR PC, RESLDR ;RESTORE THE LOADERS TO THE “TOP" OF MEMORY.
HALT HALT AFTER RESTORING THE LOADERS.
002054 JMP STARTA +CONTINUE WILL RESTART THE PRCGRAM.
7% THE FOLLOWING LOCATIONS ARE USED BY THE ABOVE ROUTINE AND MUST BE LOCATED
i+ BELOW 100C TO INSURE CORRECT OPERATION UNDER THE WIDEST VARIETY OF
i* CIRCUMSTANCES.
RELOCF: .WORD [ 7CONTAINS RELOCATION FACTOR (NO MEM MGMT)
000000 PRGMAP: .WORD 0,0 i PROGRAM MAP - WHERE THE PROGRAM IS LOCATED
MMAVA: .WORD [} iMEMORY MANAGEMENT AVAILABLE FLAG.
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291
292
293
294
285
296
297
298
299
300
301
302
303
304
305
306
307
308
309
310
311
312
313
314
315
316
317
318
319
320
321
322
323
324
325
326
327
328
329
330
331
332
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333
334
335
336
337
338
339
340
341
342
343
344
345
346
347
348
349
350
351
352
353
354
3855
356
357
358
359
360
361
362
363
364
365
366
367
368
369
370
371
372
373
374
375
376
377
378
379
380
381
382
383
384
385
386
387
388

0-12
P11

000610
000616
000624
000626
000530
000632
000834
000636
000640
000644
000650
000656
000660

000662
000570
000674
0co0700
000704
000706
000712
000714
000716
000720
000722
000724
000726
000734
000742
000746
000750
000752
000754
000756
000760
000762
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001100
001100
001102
001103
001104
001106
001110
001112
001114
001115
001116
001120
001122
001124
001126
001130
001132
001134
001135
001136
001140
001142
001144
001146
001150
001152
001154
001155
001156
001157
001160
001162
001164
001166
001170
001172
oc1174
001200
001201
001202

001204
001204
001206
001210

4K MEMORY
14-FEB-78

012737
012737
010046
010146
010246
010346
010446
010546
017746
010667
012737
000000
000776

012737
016706
005067
00527
001375
012677
012605
012604
012603
012602
0:2601
0126C0
012737
012737
084567
025641
012716
0003C0
000002
0000C0
000776
ocooco

001100

0000C0
000
0co
000000
000000
000000
0Ceco0
o0
001
000000
€00000
o0cooco
000000
000000
000000
000000
000
000
0c0000
177570
177570
177560
1775€2
177564
177566
000
oc2
012
0co
0cooco
0CC000
000000
0000C0
000000
0co00Cco
1776C7
077
015
000012

000600
©00000
000000
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08:19 PCWER DOWN AL UP ROUTINES SEQ 0090
.SBTTL POWER DOWN AND UP ROUTINES
B e L
;POWER DOWN ROUTINE
000756 000024 $PWRDN: MOV #S1LLUP,®#PWRVEC FOR FAST UP
000340 000126 MoV #340,84P4RVEC+2 27
MOV RC,=(SP) RO ON STACK
Mav R1,-(SP) R1 ON STACK
mav R2,-(5P) R2 ON STACK
MoV R3,-(5P) R3 ON STACK
MoV R4,-(SP, R4 ON STACK
MoV RS,~-(SP) © RS ON STACK
000274 MoV @SWR,=(SP) @SWR ON STACK
000112 MoV SP,8SAVRE H SP
000662 000024 MoV #$PWRUP ,@#PWRVEC ;:SET UP VECTOR
HAL.
BR -2 3 tHANG uP
TR R OR R RRORKK KR KR KKK KO8 KKK K KK K O KR KN
yPOWER UP ROUTINE
000756 000024 $PWRUP: MOV #SILLUP,@#PWRVEC ;;SET FOR FAST DOWN
000066 MoV $SAVRE, SP $3iGET SP
000062 CLR $SAVRE WAIT LOOP FOR THE TTY
000056 1%: INC $SAVRE WAIT FOR THE INC
BNE 1% OF WORD
000226 mav (SP)+,@SWR POP STACK INTO @SWR
MOV (SP)+,R5 POP STACK INTO RS
MC/ (SP)+,R4 STACK INTO R4
Mov (SP)+,R3 STACK INTO R3
Mov (SP)+,R2 STACK INTO R2
MoV (SP)+,R1 STACK INTO R1
MoV (SP)+,RO STACK INTO RO
000610 000024 mav #$PWRDN,@#PWRVEC ;;SET UP THE POWER DOWN VECTOR
000340 000026 MoV #340,@#PWRVLC+2 ;1 PRIO:7
022544 JUSR RS, $PINT ;GO PRINT OUT THE FOLLOWING MESSAGE.
$PWRNG: .wORD PWRMSG i POWER FAIL MESSAGE POINTER
MoV (PC)+, (SP) i yRESTART AT RESTART
$PWRAD: .WORD  RESTART * i yRESTART ADDRESS
RTI
$ILLUP: HALT i3 THE POWER UP SEQUENCE WAS STARTED
BR -2 77 BEFORE THE POWER DOWN WAS COMPLETE
$SAVRE: 0 $iPUT THE SP HERE
16K VER MAZY11 30A(1052) 20-FEB~78 07:56 PAGE ¢
COMMON TAGS SEQ 0091

000377

.SBTTL COMMON TAGS

8RR KK K o KK R R K R OR KK KR Kk K Kk o KR KRR Kk
i#THIS TABLE CONTAINS VARICUS COMMON STORAGE LOCATIONS
i*USED IN THE PROGRAM.

.=110C
$CMTAG: 3 1START OF COMMON TAGS
.WORD [}
.BYTE 0 7 +CONTAINS THE TEST NUMBER
.BYTE ] 1 iCONTAINS ERROR FLAG
-WORD 0 5 iCONTAINS SUBTEST ITERATION COUNT
.WORD [¢] ; +CONTAINS SCOPE LOOP ADDRESS
.WORD 0 ;iCONTAINS SCOPE RETURN FOR ERRGRS
.WORD [¢] 1 ;CONTAINS TOTAL ERRORS DETECTED
.BYTE [ i iCONTAINS ITEM CCONTROL BYTE
.BYTE 1 ; CONTAINS MAX. ERRORS PER TEST
.WORD [¢] ;iCONTAINS PC OF LAST ERROR INSTRUCTION
-WORD [ ;iCONTAINS ADDRESS OF 'GOQD' DATA
-WORD [¢] 1iCONTAINS ADDRESS OF 'BAD' DATA
$GDDAT: .WORD 0 ;iCONTAINS 'GOOD' DATA
$BODAT: .WORD 0 ;1 CONTAINS 'BAD' DATA
<WORD [ ; tRESERVED--NOT TO BE USED
.WORD (4]
SAUTOB: .BYTE [ ; tAUTOMATIC MODE INDICATOR
$INTAG: .BYTE 0 3 INTERRUPT MODE INDICATOR
.WORD 0
SWR: .WORD DSWR ; sADDRESS OF SWITCH REGISTER
DISPLAY: .WORD DDISP ; tADDRESS OF DISPLAY REGISTER
$TKS: 17756( 33 TTY KBD STATUS
$TKE: 177562 3+ TTY KBD BUFFER
$TPS: 177564 TY PRINTER STATUS REG. ADDRESS
$TPB: 177566 +3TTY PRINTER BUFFER REG. ADDRESS
$NULL: LBYTE 0 :3CONTAINS NULL CHARACTER FOR FILLS
$FILLS: .BYTE 2 i CONTAINS # OF FILLER CHARACTERS REQUIRED
SFILL .BYTE 12 3 i INSERT FILL CHARS. AFTER A "LINE FEED"
STPFLG: .BYTE 0 TERMINAL AVAILABLE" FLAG (BIT<07>=0=YES)
$TMPO:  .WORD [¢] ; tUSER DEFINED
$TMPI:  LWOMD [ 7 +USER DEFINED
$TMPZ:  .WORD o ;7USER DEFINED
$TMP3: . WORD 0 tUSER DEFINED
$TIMES: O ;MAX. NUMBER OF ITERATIONS
SESCAPE:O ESCAPE ON ERROR ADDRESS

$SQUES: .ASCII /?/ SQUESTION MARK

SCRLF: LASCII <15> ;CARRIAGE RETURN

SLF: LASCIZ  <12> i LINE FEED

TR R R R R R K K KRR OK R KR KK R K o

.SBTTL APT MAILBOX-ETABLE

$BELL: .ASCIZ <207><377><377> ;;CDDE FOR BELL
H

§3E R K KR OR KKK 5% RO KK KR XKk K K o R R ook RO KK R
LEVEN

SMAIL: s APT MAILBOX

$MSGTY: L WORD AMSGTY  ; ;MESSAGE TYPE CODE

.WORD AFATAL ;;FATAL ERROR NUMBER

$TESTN: .w0.D  ATESTN ;;TEST NUMBER
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CZOMCF . P11 1a-FEE~78 0B:19 AFT NAILBOX-ETABLE SEQ 0092
389 001212 CLoROC SFASST  LWORD APASS 7 PASS COUNT
390 001214 0CO200 $CEVCT: LWORD ADEVCT  ;;CEVICE COUNT

JWORD  AUNIT
JWORD  AWSGAD
LWORD  AMSGLG

1/0 UNIT NUMBER
MESSAGE ADDRESS
MESSAGE LENGTH

391 001216  €L0000
392 001220 000000
393 C01222 0C0000

394 001224 SETABLE: APT ENVIRONMENT TABLE

395 001223 000 SENV: .BYTE AENV ENVIRONIMENT BYTE

396 001223 000 SENVM:I L BYTE AENVM ENVIRONMENT MODE BITS

397 001226 000000 SSAREG: (WORD ASWREG APT SWITCH REGISTER

398 001230 0C0000 $USWR:  ,WORD AUSWR USER SWITCHES

399 001232 000000 $CPUOP: ,WORD ACPUOP ;;CPU TYPE,OPTIONS

400 A4 81TS 15~11=CPU TYPE

401 i 11/04201,11/05=02,11/20=03,11/40204,11/45205
402 i 11/70=s06,PDQ=07,Q=10

403 [ 8IT 10-REAL TIME CLOCK

404 i BIT 9=FLOATING POINT PROCESSOR
405 i BIT B=MEMCRY MANAGEMENT

406 001234 000 $MAMST: L BYTE AMAMS1  ;;HIGH ADDRESS,M.S. BYTE

407 001238 000 SMTYR1: ,BYTZ AMTYP1  ;;MEM. . (PE,BLK#1

408 A MEM.TYPE BYTE == (HIGH BYTE)
409 i 900 NSEC COFE=001

410 e 300 NSEC BIPOLAR=002

411 500 NSEC MOS=003

412 001236 0000CO .WORD AMADR1 i ;HIGH ADDRESS,BLK#1

413 MEM.LAST ADDR.=3 BYTES,THIS WORD AND LOW OF “TYPE" ABOVE
414 001240 000 .BYTE AMAMS2  ;;HIGH ADDRESS,M.S. BYTE

415 001241 oco .BYTE AMTYP2 MEM.TYPE,BLK#2

416 001242 000000 .WORD ARMADR2 MEM.LAST ADDRESS,BLK#2

417 001244 oco .BYTE AMAMS3  ;;HIGH ADDRESS,M.S.BYTE

418 001245 000 .BYTE AMTYP3  ;;MEM.TYPE,BLK#3

419 001246 000000 .WORD AMADR3  ;;MEM.LAST ADDRESS,BLK#3

420 001250 aco LBYTE AMAMS4  ;;HICH ADDRESS,M.S.BYTE

421 001251 0oco BYIE AMTYP4  {;MEM.TYPE,BLK#4

422 001252 0C0CCO .WORD AMADR4  ;;MEN.LAST ADDRESS,BLK#4

423 001254 0C00CO .WORD AVECT1 ;;INTERRUPT VECTOR#1,8US PRIORITY#1
424 001256 0C00CO 2W0.1) AVECT2 :;INTERRUPT VECTOR#ZBUS PRIORITY#2
425 201260 C000CO .WORD ABASE i i BASE ADDRESS OF EQUIPMENT UNDER TEST
426 001262 CLOOCO .WORD ADEVM iiDEVICE MAP

427 001284 0C00CO <WORD ACDW1 7 CONTRCLLER DESCRIPTION WORD#1

.WORD ACDW2 i iCONTROLLER DESCRIFTION wORD#2
.WORD ADDWO +:DEVICE DESCRIPTOR WORD#0
.WORD ADCW1 ;DEVICE DESCRIPTOR WCRD#1
+WORD ADDW2 1 +DEVICE DESCRIPTOR WORD#2
.WORD ADDW3 DESCRIPTOR WORD#3
WORD ADDW4 DESCRIPTOR WIRD#4
.WORD ADDWS DESCRIPTOR WCRD#S
.WORD ADDWE DESCRIPTOR WIRD#6
JIRD ADDW7 ;;DEVICE DESCRIPTOR WORD#7
.WORD ADDWS i :DEVICE DESCRIPTOR WORD#8
.WORD ADDW9 i +DEVICE DESCRIPTOR WCRD#9
. WORD ADDW10 ;;DEVICE DESCRIPTOR WORD#10
+WORD ADDw11 ;:DEVICE DESCRIPTOR WORD#11
-WORD ADDW12 ;;DEVICE DESCRIPTOR WORD#12
.WORD ADDW13 ;;D.VICE CESCRIPTOR WORD#13
-WORD ADDW14  ;;"EVICE DESCRIPTOR WORD#14
-WORD ADDW15 ;:DEVICE DESCRIPTOR WORD#1S5

428 001266 0CO00CO
429 001270 000000
430 001272 0000CO
431 001274 000000
432 001276 0000-.0
433 0013C0 0000CO
434 001302 0C00C0
435 001304 000000
436 C01306 0000CO
437 001310 000000
438 001312 000000
439 001314 0©"0C00
440 001316 0C0000
441 001320 0GO00CO
442 001322 000000
443 001324 000000
444 001326 000000
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CZQWCF. P11 14-FEB=78 08:19 APT MAILBOX-ETABLE SEQ 0093
445 001330 SETERD:
446 SMEXIT
447 .SBTTL APT PARAMETER BLOCK
448
449 3 ROR R KRk RO KR K K RO OK O RO O X KOR 3 0 R K o K O KK oK R K K oK K R KKK K K K
450 ;SET LOCATIONS 24 AND 4% AS REQUIRED FOR APT
451 B3RO KR KK KRR R K SR K UK K sk R K K o K K K o K K K K R ROK R Ok R KKk KK
452 001330 $X=, 3 1SAVE CURRENT LOCATION
453 ococa4 .=24 SET POWER FAIL TO POINT TO START OF PROGRAM
454 000024 000200 200 33FOR APT START UP
455 0Cc0044 .=44 3+POINT TO APT INDIRECT ADDRESS PNTR.
456 000044 001320 $AFTHDR ;;POINT TO APT HEADER BLOCK
457 001320 L=.8X 1 RESET LOCATION COUNTER
458 TR R KRR AR R Rk R KRR R KR ROR R KK R KR R K R R K K K
459 ;SETUP APT PARAMETER BLOCK AS DEFINED IN THE APT-PDP11 DIAGNOSTIC
460 ; INTERFACE SPEC.
461
462 001330 $APT-D:
463 001330 0000CO SHIZTS: .WORD 0 ;:TWO HIGH BITS OF 18 BIT MAILBOX ADDR.
464 001332 0012C4 SMBADR: .WORD EMAIL ; ;ADDRESS OF APT MAILBOX (BITS 0-15)
465 001334 004540 $TSTM:  .WORD 2400. $3RUN TIM OF LONGEST TEST
466 001336 000170 $PASTM: ,WORD 120. 7 +RUN TIME IN SECS. OF 1ST PASS ON 1 UNIT (QUICK VERIFY)
467 001340 0003€0 SUNITM: ,wWORD 240. i ADDITIONAL RUN TINE (SECS) OF A PASS FOR EACH ADDITIONAL UNIT
468 001342 000012 - WORD SETEND-SMAIL/2 ;;LENGTH MAILBOX-ETABLE(WORDS)
469 .SBTTL  APT STATISTICS TABLE
470
471 R R R KR IR K K OK R R K K K KR o Kk o KR K K KK 3o ok K 3 R Kk K ok R K Ok
472 0012344 SASTAT:
473 001344 177777 000000 .WORD -1,0
474 001350 177777 000000 .WORD =1,0
475 001354 1 7777 000000 .WORD -1,0
476 001380 177777 0000CO . WORD -1,0
477 0013864 177777 000000 .WORD =1,0
478 001370 177777 000000 . WORD -1,0
479 001374 177777 000000 .WORD -1,0
480 001400 177777 000000 -WORD -1,0
481 001404 177777 000000 . WCORD -1,0
482 001410 177777 000000 .%CRD -1,0
4”3 001414 177777 000000 . WORD -1,0
484 001420 177777 000000 .WORD -1,0
485 001424 177777 000000 .WORD -1,0
486 001430 177777 000w00 .WORD -1,0
487 001434 177777 000000 -WORD =-1,0
488 001440 177777 000000 .WORD =-1,0
i, 489 001444 177777 000000 .WORD -1,0
r 490 001450 177777 000000 .WORD -1,0
G = 491 0014%4 177777 000000 .WORD -1,0
482 001460 177777 000000 WORG -1,0
001484 177777 000000 .WORD -1,0
001470 177777 000000 .WORD -1,0
001474 Q006C0 LWORD  =1,0
496 001500 0oooCo -WORD -1,0
497 001504 000000 . WORD -1,0
438 001510 SASTEND: -1

499 001512 $APTR:  SASTAT
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P11 14-FEB-78 08:19 APT STATISIICS TABLE SEQ 0094
IR R R R R R R R R R R R KKK R o o R K K
THE FOLLOWING TAGS ARE USER DEFINED
RN KRR KRR R KRR R b K KK K R K KK KK R K
001514 000007 SVERFC: .WORD 0O ;VIRTUAL PC LOCATION FOR ERROR TYPEQUT ROUTINE (SERTYP).
001516 070032 RESRVD: .WORD 070032 ;CCRE PARITY REG BITS RESERVED FOR FUTURE USE.
INDTE: FOR MS511 MENORY WITH PARITY, CHANGE TQ 077772.
001520 000000 LinAD?: LWORD 0 ;LAST CONTIGUOUS MEWORY ADDRESS (+2)
001522 000000 LODISP: .VIRD O JCCNTAINS DISPLAY REGISTER IMAGE
001524 MERMAP ¢ iMEMORY MAP - EACH BIT CORRESPONDS TO 4K
001524 000000 LWORD 0 (FIRST WORD CONTAINS LOW (0-64K) MAP
001526 0r0000 LWORD 0 ;SECOND WORD CONTAINS HIGH (64-12B8K) MAP
001530 TSTMAP: JTEST MAP - WHICH BANKS ARE SELECTED FOR TEST.
001530 000000 LWORD 0 JFIRST WORD CONTAINS LOW (0-64K) MAP
001532 000000 .WORD 0 ;SECIND WORD CONTAINS HIGH (64-128K) MAP
001534 SAVTST: ;S-VED TEST MAP =~ USED DURING FIRST PASS TO ONLY
; TEST EACH BANK ONCE.
001534 000000 .WORD  © :FIRST WORD CONTAINS LOW (0-B4K) MAP
001536 0C0000 .WORD 0 ;SECOND WORD CONTAINS HIGH (64-128K) MAP
001540 PMEMAP JPARITY WAP ~ WHICH BANKS HAVE MEMORY PARITY
001540 000000 .WORD 0 (FIRST WORD CONTAINS LOW (0-64K) MAP
001542 000000 LWORD 0 ;SECOND WORD CONTAINS HIGH (64-128K) MAP
001544 BITPT: ;PCINTER TO CURRENT 4K BANK OF MEMORY
001544 000000 LWORD 0 (FIRST WORD CONTAINS LOW (0-64K) MAP
C01546 000000 LWORD 0 ;SECOND WORD CONTAINS HIGH (64-128K) MAP
001550 TMPPT: ;TEMPORARY POINTER FOR 2ND 4K BANK OF MEMORY
001550 000000 LWORD 0 ;FIRST WORD CONTAINS LOW (0-64K) MAP
001552 0C00CO .WORD © ;SECOND WORD CONTAIMS HIGH (64-128K) MAP
001554 000000 MMORE: .WORD 0 ;LCOP ADDRESS FOR MULTIPLE BLOCK TESTING.
;SET UP BY "INITMM" AND “INITDN" ROUTINEES,
JUSED BY “MMUP" AND “MMDOWN" ROUTINES.
001556 000 SELFLG: .BYTE 0 ;OPERATOR SELECTED PARAMETERS FLAG. (SA=204)
001557 0c0 FLAGSK: .BYTE 0 ;8K BLOCK INDICATOR. USED IN "INITMM" AND "MMUR",
001560 0co OEFLG: .BYTE 0 ;ODD/EVEN FLAG USED IN PARITY MEMORY BYTE TEST.
001562 LEVEN
001562 000000 FSTADR: .WORD 0 {FIRST VIRTUAL ADDRESS TO BE TESTED.
;FIRST ADDRESS IS USER SELECTABLE.
001564 000000 TMPFAD: .WORD 0O ;ADJUSTED FIRST ADDPESS.
001566 000060 FADMSK: .WORD 0O iBIT MASK TO ALLOW DOWNWARD ADDRESSING TESTS
; TO BRLAK TO "MMDOWN" TO FIND FIRST ADDRESS.
001570 C000CO 000000 FADMAP: .WORD 0,0 iMAP OF BANK IN wHICH FIRTT ADDRESS IS LQCATED.
001574  0C00CO LSTADR: .WORD 0 JLAST VIRTUAL ADDRESS (+2) TO BE TESTED.
JLAST ADDRESS 1S USER SELECTABLE.
001576 0000CO TMPLAD: .WORD O ;ADJUSTED LAST ADDRESS.
001800 CU0CGO LADMSK: .WORD 0 ;BIT MASK TO ALLOW UPWARD ADDRESSING TESTS
; TO BREAK TO "MMUP* TO FIND LAST ADDRESS.
001602 000000 000000 LACMAP: .WORD 0,0 ;MAP OF BANK IN WHICH LAST ADDRESS IS LOCATED.
001606 000000 BLKMSK: .WORD 0O ;BLOCK MASK, DETERMINES THE BLOCK SIZE.
001610 ©€C00CO LCONST: .WORD O JUSER SELECTABLE CONSTANT DATA.
CO1612 000004 WP .WORD 4 ;WRITE WRONG PARITY COMMAND
001614 000000 TEMP: .WORD 0 ; TEMPORARY STORAGE
001616 000000 CASFLG: .WORD 0 ;CACHE PRESENT FLAG
001620 177746 CASREG: .WORD 177746 ;CACHE CONTROL REGISTER
TR R KKK K R R R R K KR R R KK K
i RELATIVE ADDRESSING TABLE.
;% THE FOL.OWING LOCATIONS ARE MODIFIED AT RELOCATION TIME TO ALLOW
0-124K MEMORY EXERCISER, 16K VER MACY11 30A(1052) 20-FEB-78 07:56 PAGE 13
P11 14-FEB-78 08:19 7PT STATISTICS TABLE SEQ 0085
i*» RELATIVE ADDRESSING TQ GET THE RELGCATED VALUE OF THE ARGUEMEMT TAGS.
3w R ko ook R ok ok ok ok K K R K K R K K K KK R K KK R K K OR K R K K K K KR R KK K K ok K KK K R
001622
001622 001100 STACK ;STACK POINTER INITIAL ADDRESS.
001624 001516 RESRVD ;PARITY REGISTER RESERVED BIT MASK ADDRESS.
001626 002076 MPRO {MENMORY PARITY REGISTER TABLE ADDRESS.
01630 002278 MPRX JMENORY PARITY REGISTER EXIST TABLE ADDRESS.
001632 012052 PBTRP iPARITY BYTE TEST TPAP ROUTINE ADDRESS.
001634 002050 MPPATS {MEMORY PARITY PATTERN TABLE ADDRESS.
001636 017430 PESRV MEMORY PARITY ERROR TRAP ROUTINE ADDRESS.
001640 002340 $ERRTB JERROR TYPEOUT TABLE PONTER.
001642 000010 . 8. ;DECIMAL TYPE ROUTINE COUNT DESIGNATOR.
001644 014004 . TST32 ;SCCPE ABORT ADR FOR WHEN NO MEM AVA FOR TEST.
G KK R R R R R K 3 R RO K R KK K KK KRk ko KK Kk
s DATA CONTAINERS FOR ERROR PRINTOUT.
33 R ROROK OR OR R K K R OK KK K K AR TR R Kk ok Ok R A K K K ke sk K K KOk koK Kk KR Ok K K ok ko ok K
001546 0C1116 001120 001124 DT1: $ERRPC,$GDADR, $GDCAT, $B0DAT, 0
001654 0C1126 000000
001660 001514 001116 001120 DT2: SVERC,$ERRPC, $GDADR, $GLOAT ,$BDDAT, 0
001666 001124 001126 000000
001674 001514 001116 001120 DT12:  $VERPC,$ERRPC,$GDADR,SGDDAT,0
001702 001124 000000
001706 001514 001116 001160 DT14:  $VERPC,$ERRPC,$TMPO,$GDADR,0
001714 ©01120 000000
001720 CO1514 001116 001120 DT15:  $VERPC.SERRPC,$GDADR,$TMPO,$GDDAT,$EDDAT,0
001726 CO1160 001124 001126
001734 0T0000
001736 0C1514 001116 001160 DT21:  $VERPC,$ERRPC,$TMPO,$GDADR,$GDDAT, $BDDAT,0
001744 001120 001124 001126
001752 0000C0
001754 001514 001116 001120 DT23:  $VERPC,$ERRPC,SuDADR,$B8DADR,$GDDAT,$BDDAT,0
001762 001122 001124 001126
001770 0000C0O
0C1772 0C1514 001116 001122 DT24:  $VERPC,$ERRPC,$BDADR,O
002000 0G00CO
002002 001514 001116 001122 DT25:  $VE.~C,SERRPC,SBDADR,$TMPO,$TMP1,0
601160 001162 000000
001514 001116 001160 DT26:  $VERPC,$ERRPC,$TMPO,$TMP1,0
002024 001162 000000
002030 0C1160 001162 001120 DT30:  $TMPO,$TMP1,SGDADR,$BDDAT,0
002036 0C1126 000000
002042 001166 000000 DT31:  $TMP3,0
002046 177777 LWORD =1 ;TABLE TERMINATOR.
LSBTTL MEMORY PARITY PATTERNS TABLE
B T T
;'HE FOLLOWING ARE THE PARITY PATTERNS EXERCISED THRUOUT MEMORY
DA RS RS AR KR K KOK R R KOK R R OR KL
002050 125325 MPPATS: 125325 ;EVEN,00D
002052 152652 152652 ;0DD,EVEN
002054 052452 052452 ;EVEN,0DD
002056 025125 025125 ;00D , EVEN
002060 102070 102070 JEVEN,EVEN
002062 072527 072527 ;00D, 00D
002064 177777 177777 JEVEN,EVEN
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CZQMCF . P11 13-FE3-78 08319 MEMORY PARITY RATTERNS TABLE SEQ 0098

613 002066 107030 10703¢ ;00D,0pD

614 002070 152525 152525 :00D, EVEN

615 002072 000000 Q {EXTRA PATTERN HOLDER FOR

618 {FUTURE USE

617 002074 000000 MPEND: O {TABLE TERMINATOR

618

619 .

620 .SBTTL MEMORY PARITY REGISTER ADDRESS TABLE

621 .//////////////////////////////////////////////////////////////////////

622 LOWING REPRESENTS THE MEMORY PARITY REGISTER ADDRESS TABLE

823 i FROM' WHICh FARXTV msn'cmv IS ADDRESSED & CONTROLLED:

624 i

625 {¢ THE LEAST SIGNIFICANT BIT IN THE DEVICE ADDRESS IS SET TO A ONE (1)

626 i IF THE CONTROL IS FOUND NOT TO BE PRESENT. THE MEMORY PRESENT UNDER

627 i» THE GONTRQL OF EACH CONTROLLER 1S REPRESENTED BY TWO (2) WORDS FOLLOWING

§28 i+ THE DEVICE ADDRESS, EACH BIT REPRESENTING A 4K BLOCK. I.E.

629 i FIRST WORD BITO = 0 = 4K, BITY = 4 = B8K,... BIT15 = 60 - 64K

630 ;v SECONC WORD BITP = 64 = 6BK,... BIT14 = 120 - 124K.

631 .////ﬁ/////////////////////////////////////////////////////////////////

832 002076 172101 RITY STATUS REG

633 002100 POO0OO u 'CONTRDL MAP (LOW 54x)

634 002102 000000 ° {CONTROL MAP (HIGH 64K)

635 002104 000600 0 i{MASK FOR MOS,CORE,MS11~K

636 002106 1721L3 MPRI: 172102 +1 {PARITY STATUS REGISTER

637 002110 000000 o ONTROL MAP (LOW 64K)

638 002112 000000 0 ONTROL MAP (HIGH 64K)

639 002114 000060 ) ASK FOR MOS,CORE,MS11-K

640 002116 172105 MPR2: 172104 +1 ARITY STATUS REGISTER

641 002120 000000 0 1CONTRCL MAP (LOW 64K)
642 002122 000000 0 $CONTROL MAP (HIGH 64K)
643 002124 0.0000 [ iMASK FOR MQOS,CORE,MS11-K
644 002126 172107 MPR3: 172106 +1 iPARITY STATUS REGISTER
645 002130 000000 o $CONTROL MAP (LOW 64K)
646 002132 000000 [ {CONTROL MAP (HIGH 64K)
647 002134 0000C0 o iMASK FCR MOS,CORE,MS11-K
$48 002136 172111 MPR4: 172110 +1 $PARITY STAUS REGISTER
649 002140 000000 Q ;CONTROL MAP (LOW B4K)
650 ©02142 000000 0 ;CONTROL MAP (HIGH 64K)
851 002144 000000 0 iMASK FOR MQS,CORE,MS11-K
652 002146 172113 MPRS: 172112 +1 ;PARITY STATUS REGISTER
653 002150 0000C0O [} ;CONTROL MAP (LOW 64K)
654 002152 000000 ] ;CONTROL MAP (HIGH 64K)
655 002154 000000 L] iMASK FOR MOS,CORE,MS11-K
656 002156 172115 MPRB: 172114 +1 ;PARITY STATUS REGISTER
657 0021680 0000C0 0 ;CONTROL MAP (LOW 64K)
658 002162 000000 0 ;CONTROL MAP (HIGH B4K)
659 002164 000000 0 ${MASK FOR MOS,CORE,MS11-K
660 002166 172117 MPR7: 172110 +1 ;PARITY STATUS REGISTER
661 0p2170 000000 ] ;CONTROL MAP (LOW 64K)

662 002172 000CCO ]

663 002174 060000 [ 1MASK FOR MOS,CORE,MS11-K
664 002176 172121 MPR8: 172129 +1 iPARITY STATUS REGISTER
665 002200 006000 ] ;CONTROL MAP (LOW 64K)
666 002202 o0Qpoca 0 ;CONTROL MAP (HIGH 64K)
667 002204 000000 Q iMASK FOR MOS,CORE,MS11-K
668 002206 172123 MPRO: 172122 +1 sPARITY STATUS REGISTER
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669 002210 0Cp00O Q ;CONTROL MAP (LOW 64K)
870 002212 0€0000Q 0 ;CONTROL MAP (HIGH 64K)
671 (02214 0000CO (] $}MASK FOR MQOS,CORE,MS11-K
672 002216 172173 MPR10: 172124 +1 ;PARITY STATUS REGISTER
f73 002220 0G0000 0 ;CONTROL MAP (LOW 64K)
874 002222 (020000 0 ;CONTROL MAP (HIGH 64K)
675 002224 000000 0 iMASK FOR MQOS,CORE,MS11-K
676 002226 172127 MPR11: 177126 +1 ;PARITY STATUS REGISTER
677 002230 000000 0 ;CONTROL MAP (LOW 64K)
678 002232 030000 9 :CONTROL MAP (HIGH 64K)
679 002234 000000 0 ;MASK FOR MQOS,CORE,MS11-K
680 002236 172131 MPR12: 172130 +1 ;PARITY STATUS REGISTER
681 002240 000000 Q ;CONTROL MAP (LOW 64K)
682 002242 0C0000 0 ;CONTROL MAP (HIGH 64K)
683 002244 0©C0000 o iMASK FCR MOS,CORE,MS11-K
684 002246 172133 MPR13: 172132 +1 iPARITY STATUS REGISTER
685 (02250 000000 0 ;CONTROL MAP (LOW 64K)
686 002252 QCPO0O 0 ;CONTROL MAP (HIGH 64K)
£87 0C2254 000000 o ;MASK FOR MOS,CORE,MS11-K
688 0Q2256 172135 MPR14: 172134 +1 ;PARITY STATUS REGISTER
689 002260 ©00000 0 ;CONTROL MAP (LOW 64K)
690 002262 0000CO [} ;CONTROL MAP (HIGH 64K)
691 0p2264 0300C0 [ ;MASK FOR MCS,CORE,MS11-K
692 02266 172137 MPR15: 72136 +1 ;PARITY STATUS REGISTER

1
693 02270 000000 [ ;CONTROL MAP (LOW 64K)
694 002272 0C00CO Q ;CONTROL MAP (HIGH 64K)
§95 002274 (C0000 0 iMASK FOR MQOS,CORE,MS11-K

696 sTHIS 1S THE 7ND OF THE TABLE !
697 002276 060021 MPRX ¢ «BLKW 17, ITABLE TO HOLD JUST PARITY STATUS REGISTERS THAT EXIST.
698 i (THE EXTRA WORD IS FOR A TERMINATOR.)
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CZQMCF . P11 14-FEB-78 08:19 ERROR POINTER TABLE SEQ 0098
700 .SBTTL ERROR POINTER TAELE
701
702 ;*«THIS TABLE CONTAINS THE INFORMATION FOR EACH ERROR THAT CAN OCCUR.
703 1*THE INFORMATION IS OBTAINED BY USING THE INDEX NUMBER FOUND IN
704 ;*LOCATION $ITEMB. THIS NUMBER INDICATES WHICH ITEM IN THE TABLE IS PERTINENT.
705 ;*NOTET: IF SITEMB IS O THE ONLY PERTINENT DATA IS ($ERRPC).
706 J*NOTE2: EACH ITEM IN THE TABLE CONTAINS 4 POINTERS EXPLAINED AS FOLLOWS:
707
708 Y EM TO THE ERROR MESSAGE
709 g DH TO THE DATA HEADER
710 Y DT TO THE DATA
711 g DF TO THE DATA FORMAT
712
713
714 002340 SERRTB:
715 ;v ITEM 1
716 002340 027010 DM1 yPARITY REGISTER DATA ERROR.
717 002342 030367 DH1 iPC,REG,S/B,WAS
718 002344 001646 DT1 ‘SERRPC, 3GDADR, $GDDAT, $BDDAT
719 002346 030734 DF1 116,18,16,16
720 % ITEW 2
721 002350 027044 om2 ;ADDRESS TEST ERROR(TST1-5).
722 002352 030406 DH2 iV/PC,P/PC,MA,S/B,WAS
723 002354 0C1660 D12 iSVERPC,$ERRPC, $GDADR,$GDDAT, $BDDAT
724 002356 030740 DF2 116,18,18,16,16
725 s« ITEM 3
726 002360 027044 bm2 ;ACDRESS TEST ERROR(TST1-5).
727 002352 030406 DH2 yV/FC,P/PC,MA,S/B,WAS
728 002364 O0016€0 DT2 13VERPC,$ERRPC, $GDADR, $GDDAT, $BDDAT
729 002366 030745 DF3 116,18,18,8,8
730 % ITEM 4
731 002370 027100 DMa JCONSTANT DATSA ERROR(TSTE-10).
732 002372 030406 DHZ iV/PC,P/PC,MA,S/B,WAS
733 002374 001660 DT2 VERPC,$ERRPC, SGDADR, $GDDAT, $BDDAT
734 002376 030740 DF?2 116,18,18,16,16
735 ix ITEM 5
736 002400 027136 DM5 JROTATING BIT ERROR(TST11-12).
737 0024C2 030406 DH2 /FC,P/PC,MA,S/B,WAS
738 002404 001660 D12 VERPC,SERRPC,$GDADR, $GDDAT, $BDDAT
733 002406 030740 DF2 116,18,18,16,36
740 i 1TEM 6
741 002410 027174 DN.E 0S REFRESH TEST ERROR (TST30-31).
742 002412 020406 DH2 V/PC,P/PC,MA,S/B,WAS
743 002414 00160 D12 ;SVERPC, SERRPC, $GDADR, $GDDAT, $BDDAT
744 002416 030740 DF2 116,18,18,16,16
745 ix ITEM 7
746 002420 027240 bomM7 i3 XOR 9 PATTERN ERFOR(TST13-16).
747 002422 030406 D2 3V/PC,P/PC,NA,S/B,WAS
748 002424 001860 D72 3$VERPC,SERRPC, SGDADR,$GDDAT, $SBDDAT
749 002426 030740 DF2 116,18,18,16,16
750 % TTEM 10
751 002430 027301 DM10 TMARCHING 1'S AND 0'S ERROR(TST27).
752 002432 030406 DH2 ;V/PC,P/PC,NA,S/B,WAS
753 002434 001660 DT2 iSV.RPC,$ERRPC, $GDADR, $GDDAT, SBDDAT
754 002436 030740 DF2 717,18,18,16,16
755 s*  ITEM 11
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786 002340 027345 DM11 ;PARITY MEMORY ADDRESS ERROR(TST17).
757 002442 030406 DH2 ;V/PC,P/PC,MA,S/B,WAS
758 002444 001660 DT2 1 $VERPC,SERRPC,3GDADR, $GCDAT, $BDDAT
758 002446 030745 DF3 ;1€,18,18,8,8
760 i ITEM 12
761 0C2450 027411 DM12 ;DATIP WITH WRONG PARITY DIDN'T TRAP(TST17).
762 002452 030433 DH12 sV/PC,P/PC,MA,S/B
763 002434 001674 DT12 1SVERPC, $SERRPC,SGDADR, $GDDAT
764 002456 (30745 DF3 ;16,18,18,8
765 % ITEM 13
766 002460 027465 bDM13 JWRONG PARITY TRAPED, BUT NO REGISTER SHOWS ERROR FLAG.
767 002462 030433 DH*% yV/FC,P/PC,MA,S5/B
768 002464 001674 DT12 iSVERPC,$ERRPC, SGDADR, $GDDAT
769 002466 020745 DF3 ;1€,18,18,8
770 i ITEM 14
771 002470 027555 DM14 tPARITY REGISTER NOT MAPPED AS CONTROLLING THIS ADDRESS(TST17).
772 002472 0304%4 DH14 WW/PC,P/PC,REG,MA
773 002474 001706 DT 4 JSVERPC,$ERRPC, $TMPC, $GDADR
774 002476 030752 DF14 116,18,18,18
775 i*  ITEM 15
776 002500 027010 DM1 JPARITY REGISTER DATA ERROR.
777 002502 030475 DH15 ;V/FC,P/PC,MAUT ,REG,S/B,WAS
778 002504 001720 DT15 7SVERPC,$ERRPC, SGDADR,$TMPO,$GDDAT, $BDDAT
779 002506 0307-2 DF14 116,18,18,18,16,16
780 ix ITEM 16
781 002510 027654 DM16 tMCRE THAN ONE REGISTER INDICATED PARITY ERROR.
782 002512 020454 DH14 yV/PC,P/PC,REG,MA
783 002514 0017C6 D. .4 1 SVERPC,3ERRPC,$TMPO, $SGDADR
784 002516 0307E2 DF14 ;116,18,18,18
785 % ITEM 17
786 002520 077723 omM17 ;DATA SHOULDN'T HAVE CHANGED WHEN PARITY ERROR
787 i TRAPPED(TST21).
788 002522 030406 DH2 3V/PC,P/PC,MA,S/B,WAS
789 002524 001660 D12 i SVERPC,SERRPC, $GDADR, $GDDAT, $BDDAT
790 002526 030745 DF3 710,18,18,8,8
791 sx  I1TEM 20
792 002530 030031 Dw20 ;RAMDOII DATA ERROR(TST20).
793 002532 030406 CH2 TV/PC,P/PC,WA,S/B,WAS
794 002534 021660 DT2 JSVERPC,$ERRPC, 3GDADR, $GDDAT, SBDDAT
795 002536 030740 DF2 316,18,18,16,16
796 ix  ITEM 21
797 002540 030063 DM21 JINSTRUCTION EXICUTICN ERROR(TST21-26).
798 002542 C£3035%0 DH21 JV/PC,P/PC,IUT,MA,S/B,WAS
799 002544 0C17286 D721 JSVERPC,$ERRPC,$TMPO,$GDADR,$GDDAT, $BDDAT
800 002546 020760 DF21 116,18,16,18,16,16
801 e»  LTEM 22 sNOT USED
802 ;e ITEM 23
803 002550 020132 DmM23 i PROGRAM CCDE CHANGED WHEN RELOCATED.
804 002552 030561 DH23 V/PC,P/PC,SRC MA,DST MA,S/B,WAS
805 002554 001754 D723 1 SVERPC,SERRPC, SGDADR, $BDADR, $GDDAT , SBDDAT
BOE 002556 020752 DF14 116.18,18,18,16,16
807 ;= ITEM 24
808 030177 bDMz4 i TRAPPED, BUT NO REGISTER HAD ERROR BIT SET.
809 czo621 OH24 iV/PC,P/PC,TRP/PC
810 001772 DT24 FSVERPC, $ERRPC, $BDADR
811 030752 DF14 716,18,18
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812 i*  ITEM 28
813 002570 020253 DM28 s TRAPPED TO 114,
B14 002572 (30842 DH25 iV/PC,P/PC,TRP/PC,REG,WAS
815 002574 002002 DT25 iSVERPC,SERRPC, $BDADR,STMPO,STMP1
816 002576 030752 DF14 116,18,18,18,16
B17 i* ITEM 26
818 002600 030273 DM26 JFAILED TO TRAP.
819 002602 020673 Dt 6 ;v/PC,P/PC,REG,WAS
820 002604 0C2016 D728 1SVERPC,SERRPC,STMPO, STMP1
821 002606 020740 DF2 116,18,18,16
822 1% TTEM 27
823 002810 020313 DM27 3 (ACTION ENABLE WASN'T SET).
824 002612 0308673 DH26 1V/PC,P/PC,REG,WAS
825 002614 002016 DT28 18V.RPC,$ERRPC,STMPC, SBDDAT
826 002616 030740 DF2 3411.,18,18,16
827 i* ITENM 30
828 002620 0C0000 0 iNC MESSAGE.
829 002622 030715 DH30 jREG,WAS ,MA,WAS
830 002624 002030 DT30 18TMPO,STMP1,$GDADR, $BDDAT
831 002626 030766 DF30 118,16,18,8
832 i* ITEM 31
833 002630 030347 DM31 i TRAPPED TO 4
834 002632 000000 0 iNO HEADER
835 002634 002042 DT31 1STMP3
836 0028636 030766 DF30 ;18
5
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CZQMCF.P11 14-FEB-78 08:19 START: SETUP AND MAP MEMORY
837 +SBTTL START: SETUP AND MAP MEMORY

i/
u

*\1/*\: /*\ S AN AN AN ST AN ANV A S AN A ST AN AN A NN TANSYAANVAAY
IS IS THE NORMAL (SA = 200) BEGINNING OF THE PROGRAM.
NDTE. THIS CODE IS NOT POSITION INDEPENDENT.
ANV A VA VA VAN VA VAN VAR VAN VAR VAN Y A VA AN VAN VA AN VAR VAN ]

002640 105067 176712 START: CLRB SELFLG 1CLEAR SELECT PARAMETER FLAG.
002644 000403 BR STARTA 3GO DO SETUP AND MEMORY MAP.
002646 112767 177777 176702 SELECT: MOVB #=1, SELFLG ;SET THE SELECT PARAMETERS FLAG.
002654 STARTA:

.SBTTL INITIALIZE THE COMMON TAGS
31CLEAR THE COMMON TAGS (SCMTAG) AREA

002654 012706 0011C) MoV #$CMTAG,R8 1 +FIRST LOCATION TO BE CLEARED
002660 005026 CLR (RG)+ i iCLEAR MEMORY LOCATION

002662 022706 001140 CMP IISWR,RG : ;DONE?

002666 001374 ENE

7+ LOOP BACK IF NO
002670 012706 001100 ST CK,SP i

SETUP THE STACK POINTER
"INITIAL!ZE A FEW VECTORS
002674 012737 000610 000024 MoV #SPWRDN,@#PWRVEC ;;POWER FAILURE VECTOR
002702 012737 000340 000026 MoV #340,@#PWRVEC+2 LEVEL 7
002710 016767 011242 011232 MoV SENDCT $EOPCT 1 SETUP END-OF-PROGRAM COUNTER
1iS12E FOR A HARDWARE SWITCH REGISTER IF NOT FOUND OR IT IS
11EQUAL TO A "=1", SETUP FOR A SOFTWARE SWITCH REGISTER.
002716 013746 000004 MoV @#ERRVEC,=(SP) ;;SAVE ERROR VECTCR
002722 012737 002756 000004 Mov #6483, WIERRVEC 3 +SET UP ERRPOR VECTOR
002730 012767 177570 17202 MoV IIDSWR,SWR 1 +SETUP FOR A HARDWARE SWICH REGISTER
002736 012767 177570 176176 MoV #DDISP,DISPLAY ;;AND A HARDWARE DISPLAY REGISTER
002744 022777 177777 176166 cmP #=1,0SWR 1+TRY TO REFERENCE HARDWARE SWR
002752 001012 BNE 66% i +BRANCH IF NO TIMEOUT TRAP OCCURRED
11AND THE HARDWARE SWR IS NOT = =1
002754 0004¢3 BR 65% 1 1BRANCH IF NO TIMEOUT
002756 012716 002764 645: MOV #8658, (SP) 1 +SET UP FOR TRAP RETURN
002762 0000C2 RTI
002764 012767 000176 176146 65S: Mov #SWREG, SWR 1 +POINT TO SOFTWARE SWR
002772 012767 000174 176142 Mov #DISPREG,DISPLAY
003000 012637 000004 66%: Mov (SP)+,@#ERRVEC  ; ;RESTORE ERROR VECTOR
003004 005067 176202 CLR $PASS 3 iCLEAR PASS COUNT
003010 132767 000200 176207 BITB #APTSIZE,SENVM ;;TEST USER SIZE UNDER APT
003016 001403 BEQ 67% i1 YES,USE NON-APT SWITCH
003020 012767 001226 176112 Mov H#SSWREG, SWR +iNO,USE APT SWITCH REGISTER
003026 67%:
003026 005077 176470 CLR LDDISP +CLEAR DISPLAY REGISTER STORAGE LOCN
003032 005077 176104 CLR @DISPLAY ;CLEAR DISPLAY REGISTER

«SBTTL TYPE PROGRAM NAME
17 TYPE THE NAME OF THE PROGRAM IF FIRST PASS

003036 005227 177777 e #=1 sFIRST TIME?

003042 001040 ENE 683 :.BRANCH IF NO

003044 022737 014222 0060042 (o] #SENDAD,@#42 $1ACT=112

003052 0"1434 BEQ 68% 11BRANCH IF YES

003054 004567 020432 JSR RS, SPRINT ;GO PRINT QUT THE FOLLOWING MESSAGE.

003060 003132 .WORD 693 ;ADDRESS OF MESSAGE TO BE TYPED
.SBTTL GET VALU: FDR SOFTW..RE SWITCH REGISTER

003062 005737 000042 TST 3 1ARE WE RUNNING UNDER XXDP/ACT?

003066 001018 BNE 70$ 1 iBRANCH IF YES

SEQ 0100

SEQ 0101
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P11 14-FEB-78 08:19 GET VALUE FUR SOFTWARE SWITCH REGISTER SEQ 0102
003070 126727 176130 000CO01 CMPB SENV, #1 RUNNING UNDER APT?
003076 001411 BEQ 70% IF YES
003100 026727 1760334 00017€ cmMpP SWR, #SWREG SOFTWARE SWITCH REG SELECTED?
003106 0C1010 BNE s ; 1BRANCH IF NO
3% THE NEXT TWO INSTRUCTICNS PROVIDE AN INTERFACE TO THE $GTSWR ROUTINE
i* WIHTOUT USING A “TRAP" INSTRUCTION AS CALLED FOR BY **SYSMAC**.
003110 013746 177776 Mov @H#PSW, =(SP) ;PUT THE PROCESSCR STATUS ON THE STACK
003114 0C4767 017316 JSR PC, SGTSWR ;GO TO THE SUBROUTINE
003120 C€00403 BR 718
003122 112767 000001 176004 70%: MOVB #1,3AUT0OB ;+SET AUTO-MODE INDICATOR
003130 718
003130 0004C5 BR $ 3 iGET OVER THE ASCIZ
1:69%: .ASCIZ <CRLF>'CZQMCFO'<CRLF>
003144 687:
003144 010700 mov PC, RO 3;GET CURRENT PROGRAM COUNTER.
003146 0227C0 003146 cwve #oy PO ;CHECK IF THE PROGRAM IS RELOCATED.
003152 0014C2 BEQ 10$ ;BR IF PROGFAM NOT RELOCATED.
003154 0001€7 175120 Jnvo RESTAR ;GO TRY TO FELOCTED BEFORE CONTINUING.
003160 012767 000003 175414 10%: Mov #3, PRGMAP  ; INITIALIZE PROGRAM MAP....LO 64K.
003166 005067 175412 CLR PRGMAP+2 ;...HI B4K.
003172 005067 175402 CLR RELOCF ;INIT THE RELOCATION FACTOR.
003176 105737 001224 TST8B @HSENV ;CHECK FOR APT11
003202 001011 BNE 13% ;BR IF APTI1
003204 C057.7 000042 ST @#4az ;CHECK FOR STANDALONE
003210 001406 BEQ 13% iBR IF STANDALONE
003212 023737 000042 000046 cmpP @#42,6446 ;CHECK FOR ACT11
003220 001402 BEQ 13% iBR IF ACT11
;MUST BE XXDP
003222 004767 014122 JSR PC,SAVLDR ;GO SAVE LOADERS
i* CAECK IF MEMORY MANAGEMENT IS AVAILABLE, AND SET IT UP IF IT IS.
003226 0C5067 175354 13%: CLR MMAVA ;CLEAR MEM NGMT AVAILABLE FLAG
003232 032777 010000 175700 BIT #SW12, @SwWe ;CHECK FOR INHIBIT KT11 SWITCH
003240 001014 BNE IMPCK ;ERANCH IF SET
003242 012737 003272 000004 Mov #IMPCK,@/E/ RVEC ;SET UP TIMEQUT TRAP VECTOR
003250 005037 177572 CLR ®#SRO ;CLEAR MEM MGMT STATUS REG
003254 004767 011020 JSR PC, MMINIT ;MEM MGMT INITIALIZATION ROUTINE.
003260 005267 175322 INC MMAVA iSET MEM MGMT AVAILABLE FLAG
003264 004567 020222 JSR RS, SPRINT ;GO PRINT OUT THE FOLLOWING MESSAGE.
003270 025354 .WORD MMAME S ;ADDRESS OF MESSAGE TO BE TYPED
;"KT11 AVAILABLE"
el CHECK IF CACHE PRESENT, IF SO TURN IT OFF!!!
003272 012706 001100 IMPCK: MOV #STACK, SP
003276 005067 176314 CLR CASFLG iCLEAR CACHE PRESENT FLAG
003302 012737 003324 000004 MoV #MAPMEM ,@#ERRVEC
003310 052767 000014 174430 BIS #14, IMPCHE
003316 012767 000001 176272 Mov #1, CASFLG ;SET CACHE PRESENT FLAG
G R K KKK kR R R K o R KR K KK K KK KKK KK KKK K K
3% ROUTINE TO MAP ALL OF MEMORY.
% ONLY FULL 4K BANKS WILL BE RECOGNIZED.
e RO = MEMMAP POINTER...LO 64K.
Hd R1 = MZIMMAP POINTER...HI 64K.
g R2 = ADDRESS POINTER
. R3 = BANK POINTER...LO 64K.
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P11 14-FEB-78 08:19 GET VALUE FOR SOFTWARE SWITCH REGISTER SEQ 0103
s R4 = BANK POINTER...HI 64K.
i RS = SCRATCH REGISTER.
b b T T
003324 012706 001100 MAPMEM: MOV #STACK, SP JRESET THE STACK
003330 012700 001524 MoV #MEMMAP , RO 3SET UP MEMORY MAP POINTER...LO 64K.
003334 012701 001526 Mov #MEMMAP+2 ,R1 ;...HI B4K.
003340 005010 CLR (RO) ;CLR MEMORY MAP...LO 64K.
003342 065011 CLR (R1) i...HI B4K.
003344 005002 CLR R2 ;SET ADDRESS POINTER TO 0O
003346 012703 000001 MoV #1, R3 ;SETUP 4K BANK POINTER...LO 64K.
003352 005004 CLR R4 3...HI 64K.
005354 005067 175608 CLR $TMP3 3 INIT TEMPORARY HIGH ADDRESS BITS.
003360 004567 020126 JSR RS, SPRINT ;GO PRINT OUT THE FOLLOWING MESSAGE.
003364 025421 .WORD MEMMES ;ADDRESS OF MESSAGE TO BE TYPED
3 "MEMORY MAP:"
003366 012737 003502 000004 MOV #2%, @HERRVEC ;SET UP TIMEOUT VECTOR
003374 0!1222 MOV (R2), (R2)+ ;READ+WRITE ALL MEMORY
003376 022702 017777 BIT #MASK4K ,R2 ;CHECK FOR 4K BOUNDRY
003402 001374 BNE 1% BRANCH IF MCRE IN BANK
003404 0%0310 BIS R3, (RO) +SET FLAG FOR BAN'Y...LO 64K.
003406 050411 BIS R4, (R1) j...HI B4K.
003410 010267 175550 MoV R2, $TMP2 ;SAVE ADDRESS POINTER.
003414 005367 175544 DEC $TMP2 : ;ADJUST TO LAST ADR, LAST BANK.
003420 005767 175162 TST MMAVA ;CHECK FOR MEM MGMT.
003424 001432 BEQ 33 iBR IF NO MEM MCMT.
003426 022767 160000 175530 BIC #160000.$TMP2 ;CLEAR BANK BITS ON RELATIVE ADDRESS.
003434 013705 172344 mMov @#KIPARZ,RS ;SAVE KIPAR2.
003440 0050€7 175522 CLR $TMP3 sMAKE SURE HI BITS ARE INIT.
003444 006305 ASL RS iSHIFT IT 6 PLACES.
003446 006305 ASL RS
003450 006305 ASL R5
003452 006305 ASL RS
003454 (€06305 ASL RS
003456 ©0C6167 175504 RCL $TMP3
003462 006305 ASL RS
003464 O0C6167 175476 ROL $TMP3
003470 060367 175470 ADD RS, $TMP2 iMAKE LAST ADR PHYSICAL.
003474 005567 175466 AqC $TMP3
003500 000404 BR 3% ;GO TO UPDATE POINTERS.
;*  TIMEOUT TRAPS TO HERE
003502 022626 2%: ctap (SP)+, (SP)+ yRESTORE THE STACK POINTER
003504 052702 017777 BIS H#MASKAK ,R2 ;LAST ADDRESS OF 4K BANK
003510 005272 INC R2 1FIRST ADDRESS OF NEXT BANK.
003512 005767 175070 3s: TST MMAVA ;CHECK FOR MEM MGMT
002516 C01411 BEQ 4% ;BRANCH IF NC MEM MGMT
003520 062737 000200 172344 ADD #200, @#KIPAR2 ;UPDATE THIFD PAR
012702 040000 M-/ #40000, R2 ;POINT TO START OF THIRD PAR
0083C3 ASL R3 ;UPDATE LO BANK POINTER.
006104 ROL R4 JUPDATE HI BANK POINTER
003536 1170316 BPL 1% 1BRANCH IF NMORE MEMORY TO MAP.
003540 000402 BR 5% JEXIT WHEN CONE.
003542 106303 45: ASLB R3 jUPDATE MAP POINTER
003544 10033 BPL 13 ;BRANCH IF NOT YET DONE
003546 012737 025114 000004 5S: MoV #ERRTRP, @¥ERRVEC ;RESET TIMEOUT VECTOR
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1005 003%54 004767 014632 JSR PC, TYPMAP ;GO TYPE THE MAP,
1006 003560 (L4567 017726 JSR RS, $PRINT ;GO PRINT OUT THE FOLLOWING MESSAGE.
1007 C03564 0C1201 WORD  SCRLF i ADDRESS OF MESSAGE TO BE TYPED
1008 003566 011667 175742 MoV (RO), SAVTST ;SET UP TEST MAP...LO 64K.
1009 ©03572 0111867 175740 MoV (R1), SAVTST+2 ;...HI 64K,
1010 003575 011000 nMov (RO}, R0 $GET LOW MEM MAP
1011 003800 0427C0 177760 BIC #177760, RO sMASK ALL BUT BOTTOM 4 BANKS
1012 003604 020027 000017 CcMP RO," 7 iCHECK THAT BOTTOM 16K IS ALL THERE!
1013 003610 001520 BEQ GMPR RANCH IF BOTTOM 16K EXISTS
1014 003612 004567 017674 JSR RS, 0 PRINT OUT THE FOLLOWING MESSAGE.
1015 003616 025524 +WORD INSUFF DDRESS OF MESSAGE TO BE TYPED
1016 FIRET 16K OF MEMORY NOT ALL THERE!"
1017 003620 000000 6%; HALT ATAL ERROR HALT...
1018 tMEMORY IS NOT CONFIGURED TO RUN THIS PROGRAM.
1019 B R K KK R o K K R KK K K KOK R KRk K
1020 i% SPECIAL ROUTINE TO TYPE OUT ALL UNIBUS ADDRESSES WHICH RESPOND TO
1021 H DATI, DATIP, DATO, AND DATOS.
1022 SRl Ok o R O O R R K KO OK KR  R
1023 003622 012706 001100 TIMOUT: MOV #STACK, SP $SET UP THE STACK POINTER. -
1024 003626 005067 174754 CLR MMAVA LEAR MEM MGMT AVAILABLE FLAG.
1025 003632 032777 010000 175300 BIT #SW12, ®SUR ;CHECK IF MEM MGMT TO BE INHIBITED.
1026 003640 ©C1011 BNE 18 iBR IF NO MEM MGWT,
1027 003642 012737 003664 000004 mov #1%, @#ERRVEC ;SET TIMEOUT FOR MEM MGMT CHECK.
1028 003650 0C50.7 177572 CLR @#SR)Y 1CHECK FOR MEM MGMT...TIMES OUT IF NONE.
1029 003654 004767 010420 JSR PC, MMINIT ;INIT ALL MEM MGMT REGISTERS.
1030 003660 005267 174722 INC MMAVA $SET MEM MGMT AVAILABLE FLAG.
1031 003664 182
1032 003664 004567 017622 yL RS, $PRINT :GD PRINT OUT THE FOLLOWING MZSSAGE.
1033 003870 025437 +WORD BYTMES 1ADDRESS OF MESSAGE TQ BE TYPED
1034 i "BYTE MEMORY MAP:"
1035 003672 075000 CLR RO 3SET UP TYPE OUT FLAG.
1036 003874 0C5002 CLR R2 iSET ADDRESS POINTER TO ZERO.
1037 003876 012737 003742 000004 MOV #208, ®#ERRVEC ;SET TIME OUT VEC TO SERVICE NON=-EX MEM.
1038 003704 105712 1083 TS78 (R2) ;00 DATI ONLY.
1039 003706 032702 000001 BIT #BITQ, R2 HECK FOR WORD ADDRESS.
1040 003712 0010C1 BNE 118 :BR IF ODD BYTE ADDRESS.
1041 003714 011212 MoV (R2), (R2) ;00 DATI, DATO...NOP FOR READ ONLY MAP.
1042 003716 151212 118 BISB (R2), (R2) ;D0 DATI, DATIP, DATOB... NOP FOR READ ONLY MAP.
1043 003720 005700 TST RO ;CHECK FOR PREVIOUS TYPOUT.
1044 0023722 001023 BNE 30% ;BR IF ALREADY TYPED "FROM".
1045 003724 004567 017562 JSR RS, $PRINT ;GO PRINT QUT THE FOLLOWING MESSAGE.
1046 003730 025507 +WORD FROM ;ADDRESS OF MESSAGE TO BE TYPED
1047 3 "FROM"
1048 003732 010246 MoV R2, ~(SP) iPUT THE DATA ON THE STACK.
1049 003734 004767 021212 JSR PC, $TYPAD ;DETERMINE THE PHYSICAL ADDRESS AND TYPE IT.
1050 003740 000413 BR 29% 1GO TO ADDRESS POINTER UPDATE.
1051 ;* TIME OUTS COME HERE.
1052 003742 022626 20%: cme (SP)+, (SP)+ ;POP TWO OFF STACK.
1053 003744 005700 TST RO iCHECK FOR PREVIOUS TYPOUT.
1054 003746 001411 BEQ 308 ;BR IF ALREADY TYPED "TO".
1055 003750 004567 017536 JSR RS, SPRINT ;GO PRINT OUT THE FOLLOWING MESSAGE.
1056 003754 025517 .WORD TO 1ADDRESS OF MESSAGE TO BE TYPED
1057 ;"TO"
1058 003756 005302 DEC R2 iBACK UP ONE BYTE.
1059 003760 010246 MOV R2, ~(SP) ;PUT THE DATA ON THE STACK.
1060 003762 004767 021164 JSR PC, $TYPAD ;DETERMINE THE PHYSICAL ADDRESS AND TYPE IT.
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1061 003766 005202 INC R2 JRESET ADDRESS POINTER.
1062 003770 0CB100 29%: com RO $RESET PREVIOUS TYPQUT FLAG.
1063 003772 005202 30%: INC R2 ;UPDATE ADDRESS PCINTER TO NEXT BYTE.
1064 003774 0C147°3 BEQ 318 EXIT IF ZEPO REACHED.
1065 003776 022702 017777 BIT #MASKAK,R2 ;CHECK FOR 4K BANK BOUNDRY.
1066 004002 001340 BNE 108% +BR IF WMORE THIS 4K BANK.
1067 004003 005767 174576 TST MMAVA ;CHECK IF MEM MGMT IS AVAILABLE.
1068 004010 ¢C01735 BFN 10% sBR IF NO MEM MGMT.
1069 004012 022737 007600 172346 CMP #7600, @4KIPAR3 ;CHECK FOR END OF LAST 4K BANK.
1070 004020 001411 BEQ 31% EXIT WHEN ALL DONE.
1071 004022 012702 060000 Mov #60000, R2 ;RESET VIRTUAL ADDRESS POINTER.
1072 004026 013737 172346 172344 Mov @#KIPAR3,B#KIPAR2 ;SAVE MEM MGMT REG FOR TYPEOUT.
1073 004034 062737 000200 172346 ADD #200, @#KIPAR3 ;UPDATE MEM MGMT REG 2 TO NEXT 4K BANK.
1074 004042 CCO720 BR 108 iBR BACK TO DO NEXT BANK.
1075 004044 005700 31%: TST RO ;CHECK PREVIOUS TYPE FLAG BEFDRE EXIT.
1076 004046 0014C7 BEQ 32% 3BR TO EXIT IF TYPING ALL DONE.
1077 004050 004567 017436 JSR RS, $PRINT ;GO PRINT OUT THE FOLLOWING MESSAGE.
1078 004054 025517 .WORD TO s ADDRESS OF MESSAGE TO BE TYPED
1079 ;UTo
1080 004036 005302 DEC R2 ;BACK ADDRESS POINTER UP ONE BYTE.
1081 004060 010246 MoV R2, -(5P) ;PUT THE DATA ON THE STACK.
1082 004062 004767 021764 JSR PC, $TYPAD ;DETERMINE THE PHYSICAL ADDRESS AND TYPE IT.
1083 004066 000000 32%: HALT 3* THIS ROUTINE IS FOR DEBUG USE ONLY.
1084 s* TO RUN THE MAIN PROGRAM RESTART AT 200 OR 204.
1085 004070 000654 BR TIMOUT 7 LOOP BACK AND DO AGAIN UPON CONTINUE.
1086
1087 .SBTYL MAP PARITY REGISTERS
1088 RO KRR KR KR SO K KOk N R ek ok K KK KR K KKK R KK K O
1089 3% SEARCH FOR PARITY REGISTERS PRESENT AND TYPE ADDRESSES OF THOSE FOUND
1090 3* THAT ARE F NCTIONAL AND HAVE CORRESPONDING PARITY MEMORY
1091 5 RER R K o kR R K K K KR K K K KK K KR K K KK K
1092
1093 004072 0127C4 002276 GMPR: MoV HMPRX, R4 +SET UP POINTER TO PARITY REG EXIST TABLE.
1094 004076 032777 000107 175034 BIT 45406, @SWR ;CHECK FOR INHIBIT PARITY SWITCH.
1095 004104 001036 BNE GMPRD ;8R IF INHIBIT PARITY.
1096 004106 012703 002076 MCV 4MPRO, R3 $SET UP TABLE POINTER
1097 004112 032737 004134 000004 MoV #GMPRB, @#ERRVEC ;SET UP TIMEOUT TRAP SERVICE
1098 004120 042713 000001 GMPRA: BIC #1, (R3) ;CLEAR FLAG BIT IN TABLE
1099 004124 005773 000000 TST @(R3 ;DOES THIS MEMORY PARITY REGISTER EXIST.
1100 % IF IT DOESN'T EXIST, A TIMEQUT TRAP WILL GO TN "GMPRB".
1101 004130 012324 MoV (R3)+, (R4)+ 7SAVE 1T IN THE PARITY REG EXIST TABLE.
1102 004132 0004C2 BR GMPRC $SKIR TIMECUT SERVICE CODE
1103 ;% TIMEQUT COMES HERE
1104 004134 022826 GMPRB: CMP (SP)+, (SP)+ {RESTORE STACK POINTER
1105 004136 052723 000001 BIS #1, (R3)+ $SET FLAG TO INDICATE REGISTER NOT PRESENT
1106 004142 0C5023 GMPRC: CLR (R3)+ ;CLEAR THE MAP.,.LO 64K.
1107 004144 005053 CLR (R3)+ JHI BAaK.
1108 004146 0059223 CLR (R3)+ +AND THE MASK.
1109 004150 020327 002276 cmP R3, HMPRX ;HAVE WE CHECKED ALL REGISTERS?
1110 004154 103761 BLO GMPRA ;NC - GO BACK TO CHECK NEXT ONE
1111 004156 005014 CLR (R4) ;SET TERMINATOR IN PARITY REG EXIST TABLE.
1112 004160 012737 025114 000604 Mov 4ERRTRP,@#ERRVEC RESTORE TRAPCATCHER
1113 004166 005767 176104 TSV MPRX 3ANY PARITY REGISTERS PRESENT?
1114 004172 001006 BNE MPAMEM YES = GO TEST CONTROLS PRESENT
1115 004174 004567 017312 JSR RS, SPRINT ;GD PRINT OUT THE FOLLOWING MESSAGE.
1116 004200 0625605 .WQ:D MTR 1 ADDRESS OF MESSAGE TO BE TYPED

SEQ 0104

SEQ 0105
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1117 i "NO MEMORY PARITY REGISTERS FOUND"
1118 004202 005014 GMPRD: CLR (R4) YMAKE SURE TABLE IS CLEAR.
1119 004204 0C0167 ~ 001156 JMP MANUAL JAND SKIP ALL CONTROLS TESTING
1120
-
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1121 .SBTTL MAP PARITY MEMORY
1122 TR R K K K KK kKK o K o R K R R K K K KK Rk Kk
1123 iMAP CORRESPONDENCE BETWEEN PARITY REGISTERS AND MEMORY, AND TYPE RESULTS
1124 iNOTE THAT IF PARITY MENMORY IS NOT LOCATED CORRECTLY THAT IT IS IN ALL
1125 iPROBABILITY DUE TO ONE OF THE FOLLOWING FAILURES:
1126 H = SETTING WRITE WRONG PARITY DIDN'T CAUSE BAD PARITY TO BE WRITTEN
1127 H = PARITY GENERATE GR DETECT LOGIC FAILED
1128 H = PARITY ERROR BIT FAILED TO SET
1129 H = PARITY BITS IN MEMORY LOCATION FAILED
1130 H - I.E. BIT STUCK AT GOOD PARITY VALUE
1131 TR O ok ok o ok R R OK ok 3 ok KK K K KK R R KR K K R ROk ok K ok K kK R R
1132
1133 004210 Q04767 014054 MPAMEM: JSR PC, CLRPAR ;INITIALIZE ALL PARITY REGISTERS
1134 004214 012767 000001 175322 a1, BITPT JINITIALIZE 4K POINTER
1135 004222 O0CS50€7 175320 CLR BITPT+2 iCLEAR HI 64K POINTER
1136 004226 012762 014000 MoV #14000, P2 ;SET ADR POINTER TO 14000.
1137 004232 00S57€7 174350 TST MMAVA ;CHECK FOR MEM MGMT
1138 004236 001404 BE) MAPRB ;BRANCH IF NO MEM MGMT
1139 004240 012702 054000 MoV #54000, R2 iSET ADR POINTER TO PAR2
1140 004244 Q04767 010030 JSR PC, MMINIT ;SET UP ALL MEMORY MGMT REGISTERS.
1141
1142 B3R O R R R KK R S kR KK K oK K K K K o Ko K K K R KK
1143 {SET WRITE WRONG PARITY IN ALL REGISTERS PRESENT
1144 i» THEN WRITE TEST LOCATICN VIA DATO & READ TEST LOCATION VIA DATI
1145 i* THEN CLEAR WRITE WRONG PARITY IN ALL REGISTERS.
1148 TR R R R R K K KKK KKK R R K R OK KK KR KR KRR R KK K K Ok K K
1147
1148 004250 005067 175264 MAPRB: CLr PMEMAP ;CLEAR THE PARITY MEMORY MAP
1149 004254 005067 175262 CLR PMENAP+2
1150 004260 ©12703 002076 152 MOV #MPRO, R3 JINITIALIZE TABLE ADDRESS
1151 004264 C€.2713 000001 28 BIT #, (R3) +IS THIS REGISTER PRESENT?
1152 004270 001052 BNE 3% sNO = GET THE NEXT ONE
1153 004272 013773 00112 000000 mav @H#WWP, @(R3) JYES = SET WRITE WRONG PARITY
1154 JAND CLEAR REST OF REGISTER
1185 004300 011212 Mov (R2), (R<) iWRITE WRONG PARITY
1156 004302 005712 TST (R2) yREAD WRONG PARITY
1157 004304 043753 001612 000000 BIC @¥WWP, @(R3) sCLEAR WRITE WRONG PARITY
1158 004312 005773 000000 TST @(R3) ’ ;OTHERWISE, CHECK TO SEE IF THIS
1159 iCONTROL REGISTER GOT A PARITY
1160 i ERROR
1161 004316 100014 BPL 8% iBRANCH IF IT DIDN'T AND CHECK
1162 004320 032773 007740 Q00000 BIT #7740, @(R3) +1S IT A CORE PAR. REG.
1163 004326 001404 BEQ 5% $BRANCH IF NOT.
1164 004330 C!2763 070032 000C-& MoV #70032, 6(R3) 3IF IT IS SET UP MASK
1165 004336 000413 BR 7 7AND BRANCH TO SET BITS.
1166 004340 012763 077772 000006 58: MoV #77772, 6(R3) ;IF MOS SET UP MASK
1167 Q04346 000407 BR 7 iAND BRANCH TO SET BIT.
1168 004350 032773 007740 Q00000 6S: BIT #7740, @(R3) +IF ANY BITS ARE SET
1169 004356 Q01417 BEQ 3s ;THEN CSR IS MS11-K.
1170 004360 012763 070000 ©00906 Mov #70000, 6(R3) $IF MS11-K SET MASK.
1171 004366 056763 175152 000002 7S: BIS BITPT, 2(R3) ;SET FLAG IN MAP FOR THIS PARITY REGISTER
1172 004374 056763 175146 000004 BIS BITPT+2,4(R3)
1173 004402 056767 175136 175130 BIS BITPT, PMEMAP ;SET FLAG IN PARITY MAP
1174 004410 056767 175152 175124 BIS BITPT+2,PMEMAP+2
1175 004416 052703 000010 3s: ADD #10, R3 ;STEP UP TO NEXT REGISTER
1176 004422 020327 002278 cme R3, #MPRX VARE WE DONE WITH TABLE?

SEQ 0106

SEQ 0107
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1177 004426 1C3716 BLO 23 ;GO BACK TO CHECK FOR ANY MORE!
1178 004430 011212 MoV (R2), (R2) iCLEAR BAD PARITY
1179 004432 0L5767 174150 TST MMAVA ;CHECK FOR NEM MGMT
1160 C€D4436 €014 ) BEQ 108 ;BR IF NO MEM NGMT
1181 004440 C€£2737 000200 172344 4§: ADD #200,  G#KIPAR2 ;UPDATE PA® TO NEXT 4K BANK.
1182 (04346 (QU6367 175072 ASL BITPT iUPDATE BANK POINTER...LO 64K.
1183 004452 0061687 175070 ROL BITRT+2 $+..HI 64K,
1184 004456 1C0441 BN . TMAP sBR IF ALL DONE.
1185 00446C 023727 172844 001C00 CMmP @#KIPAR2,#1000 ;THIS CODE TESTS IF MS11-K IS
1186 (C04466 0°1013 BNE 128 {PRESENT AND IF IT IS I SET
1187 004470 C€=:2737 000003 002260 BIT #3,04MPR14+2 sTHE BIT TO DISASLE ECC IN
1188 004476 0C1004 BNE 1 3 THE LOCATICN wWP THAT IS
1189 004500 022737 000003 002270 BIT #3,@¥MPR15+2 ;USED AS THE COMMAND TO
1190 004506 061400 BEQ 138 iWRITE WRONG PARITY,
1191 004510 012737 020004 001612 13S5: Mmov #20004,@4W.P
1192 004516 036767 175022 175000 12§: BIT BITPT, MENMAP ;CHECK IF BANK EXISTS...LO 64K.
1193 004524 001255 BNE 1$ ;BR IF BANK EXISTS,
1194 004526 C26767 175014 174772 BIT BITPT+2,MEMMAP+2 ;...HI 64K.
1195 004534 0C12E1 BNE 1$ ;BR IF BANK EXISTS,
1186 004536 000740 BR 48 ;BR IF BANK DCESN'T EXIST.
1197 004540 036767 175000 174756 118: BIT BITPT, MEMMAP ;CHECK IF BANK EXISTS.
1198 004346 001244 BNE 1$ ;BR IF BANKX EXISTS.
1199 004550 0627¢2 020000 10$: ADD #20000, R2 ;UPDATE ADDRESS POINTER TO NEXT BANK,
1200 004554 106367 174764 ASLB BITPT ;MOVE POINTER TO NEXT BANK.
1201 00456C 100367 BPL 11$ ;BR IF MORE TO LOOK FOR.
120
1204 ;» ROJTINE T TYPE MAP OF WHERE PARITY MEMORY IS PRESENT
1205 ;% AND WHICH CONTROL REGISTERS CONTROL WHICH MEMORY
1206 AR L A A AL D L e b L R L L R AR R Rl R A R A e s
1207
1208 004562 0047€7 013502 TMAP: JSR PC, CLRPAR ;INITIALIZE ALL PARITY REGISTERS PRESENT
1209 004566 O0045€7 016720 JSR RS, SPRINT ;GO PRINT OUT THE FOLLOWING MESSAGE.
1210 004572 025462 +WORD MTMAP ;ADDRESS OF MESSAGE TO BE TYPED
1211 ;"PARITY MEMORY MAP:"
1212 004574 012703 002076 MoV #MPRO, R2 sINITIALIZE TABLE POINTER
1213 004600 032713 000001 18: BIT #BITO, (R23) ;CHECK IF THIS REGISTER IS PRESENT.
1214 004604 001046 BNE 23 ;BR IF NOT PRESENT,
1215 004806 022763 070032 000006 CNMP #70032, 6(R3)
1216 004614 001004 BNE 3$
1217 004616 004567 016670 JSR RS, SPRINT ;GO PRINT OUT THE FOLLOWING MESSAGE.
1218 004622 026123 -WORD MX3 DDRESS OF MESSAGE TO BE TYPED
1219 i "CORE PARITY"
1220 004624 000417 BR 5%
1221 004826 022763 077772 000006 3$: cMP #77772, 6(R3)
1222 004634 0010C4 BNE 43
1223 004636 004567 016650 JSR RS, SPRINT ;GO PRINT OUT THE FOLLOWING MESSAGE.
1224 004642 026142 .WORD  MX4 DDRESS OF MESSAGE TO BE TYPED
1225 ;"MOS PARITY"
12268 004644 000407 BR 5%
1227 004546 022763 070000 0000106 4S: CMP #70000, B6(R3)
1228 004854 001003 BNF 5%
1229 004656 004567 016630 JSR RS, SPRINT ;GO PRINT OUT THE FOLLOWING MESSAGE.
1230 004862 0261€0 .WORD MXS DDRESS OF MESSAGE TO BE TYPED
1231 ;"MS11-K CSR"
1232 004664 53;
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1233 004664 004567 016622 JSR RS, $PRINT ;GO PRINT OUT THE FOLLCWING MESSAGE.
1234 004670 026071 LWORD  MX1 ;ADDRESS OF MESSAGE TO BE TYPED
1235 i "REGISTER AT"
1236 004672 011346 MoV (R3),-(SP) :iSAVE (R3) FOR TYPEOUT
1237 i+ THE NEXT TWO INSTRUCTIONS PROVIDE AN INTERFACE TO THE $TYPOC ROUTINE
1238 i% WIHTOUT USING A “TRAP" INSTRUCTION AS CALLED FOR BY **SYSMAC*x.
1239 0045374 013746 177776 MOV @®4#PSW, ~-(SP)  ;PUT THE PROCESSOR STATUS ON THE STACK
1240 004700 004767 020004 JSR PC, STYPOC ;GO TO THE SUBROUTINE
1241 004704 (C04567 016602 JSR RS, $PRINT ;GO PRINT OUT THE FOLLOWING MESSAGE.
1242 004710 026110 +WORD MX2 ;ADDRESS OF MESSAGE TO BE TYPED
1243 ; "CONTROLS"
1244 004712 010300 MOV R3, RO 3SET UP RO FOR TYPMAP ROUTINE.
1245 004714 005720 TST (RO)+ JUPDATE POINTER TO MAP.
1246 004716 0C4767 01340 JSR eC, TYPMAP ;GO TYPE THE MEMORY COVERED BY THIS REGISTER.
1247 004722 082703 000010 28: ADD #10, R3 ;UPDATE TO NEXT REGISTER IN TABLE.
1248 004726 020327 002276 cMP R3, #MPRX  ;ARE WE ALL DONE WITH TABLE?
1249 004732 103722 BLO 1$ ;BRANCH IF MORE REGISTERS
1250 004734 004567 016552 JSR RS, SPRINT ;THE REASON I'M OUTPUTTING THIS CRLF
1251 004740 001201 SCRLF ;1S TO GIVE THE PRINTER ENOUGH TIME TO
1252 JFINISH PRINTING “HE MEMORY MAP BEFORE THE RESET OCCURS.
1253 004742 022737 070000 002264 cmp #70000,6#MPR14+6 ;DO WE HAVE MS11-K AT THIS ADDRESS
1254 004750 001006 BNE 7% 3 1IF NO BRANCH
1255 004752 043727 002260 001540 BIC @#MPR14+2", FPMEMAP ;1F YES THEN CLEAR THE BITS IN
1256 004760 043737 002262 001540 BIC @4#MPR14+4,05PMEMAP ;THE PARITY MENORY MAP.
1257 004766 022737 070000 002274 7$: cmMP #70000, @4MPR15+6 ;DO WE HAVE A MS11-K
1258 004774 C€C1031 BNE 9% ;1F NO GO TO TESTS NCW.
1259 004776 043737 002270 001540 BIC @#MPR15+2,@#PMEMAP ;IF YES I AM GOING TO
1260 005004 043737 002272 001542 BIC @HMPR15+4,@# PMEMAP+2 ;CLEAR THE PARITY INDICATORS
1261 005012 012705 002276 MoV KMPRX, RS ;FOR THAT PORTION OF MEMORY.
1262 005016 021537 002256 6S: cmP (RS),@4MPR14 ;SEARCH FOR THIS MS11-K CSR IN
1263 005022 001004 BNE 8% JAND IF ITS THERE DELETE IT
1264 005024 005015 cLP (RS)
1265 005026 052737 000001 002256 BIS #1,@4MPR14
1266 005034 022537 002266 8s: cmp (R5)+, @#MPR15 ;SEARCH FOR MS11-K CSR IN
1267 005040 001366 BNE 6% ;THE AVAILABILITY TABLE,
1268 005042 005045 CLR ~-(RS) 3AND CLEAR ITS ADDRESS FROM THE TABLE
1269 005044 052737 000001 002266 BIS a1, @¥MPR15 ;SET BITO IN ADDRESS IN CSR TABLE
1270 CUL5052 0C4567 016434 usr RS, SPRINT ;QUTPUT MESSAGE TO RUN MS11-K TEST.
1271 003056 026176 .WORD  MX6
1272 005060 045737 002276 9s: TST @H#MPRX ;ARE THERE ANY PARITY REGISTERS TO TEST?
1273 005064 001002 BNE CTRLS ;IF SO TEST THE BITS IN THE REGISTERS,
1274 005066 000167 000274 JmpP MANUAL ;IF NO JUMP OVER REGISTER TESTS.
1275
1276 .SBTTL TEST PARITY REGISTERS
1277 SRR K R K K OK KO OO R K o o R R R K R K K K KR K
1278 i* SHOW THAT BITS 0, 2, 5 - 11, AND 15 OF EACH PARITY REGISTER PRESENT
1279 s» CAN BE SET AND CLEARED.
1280 i THIS .3 A ONCE ONLY TEST.
1281 B R R L T T T T T
1282
1283 005072 0°2703 002076 CTRL.: MOV 4MPRO, R3 ;LOAD INITIAL TABLE ADDRESS FOR A POINTER
1284 005076 011302 15: MoV (R3), R2 1LOAD R2 WITH ADDRESS OF THIS PARITY REGISTER
1285 005100 062703 000010 ACD #10, R3 ;UPDATE POINTER TO NEXT PAR. REG. ACD.
1286 005104 032702 000001 BIT a1, R2 ;IS THIS REGISTER BEING USED?
1287 005110 001372 BNE 15 ;GO TO NEXT IF NOT
1288 005112 020327 002276 CmpP R3, HMPRX {ARE WE AT END OF TABLE
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1289 005116 Q03055 BGT RESCHK ;GO TO NEXT TEST IF YES
1290 005120 0CS762 177776 ST -2(R3) ;TEST MASK FOR PARITY REGISTER
1291 005124 0C1764 BEQ 1% ;IF = 0,THEN DQ NCT TEST
1292 005126 016367 177776 174362 MOV ~2(R3), RESRVD ;GET MASK FOR REGISTER WE ARE WORKING ON
1293 005134 012700 000001 MoV 1, RO iLOAD RO WITH VALUE OF 1ST BIT TESTED
1294 045140 095012 CLR (R2) JINITIALIZE THE PARITY REGISTER
1295 005142 011201 MoV (R2), R1 JREAD THE CONTENTS OF THE PARITY REGISTER
1296 005144 046701 174346 BIC RESRVD, R1 ;CLEAR BITS WHICH ARE RESERVED
1297 005150 CC1405 BEQ 2% ;CHECK OTHER BITS - BRANCH IF OK
1298 005152 $04a787 013134 B4%: JSR PC, SPRNT ET UP VALUES FOR ERROR PRINTING.
1299 005156 004767 014458 JSR PC, S£ERROR *x ERROR «%» (GO TYPE A MESSAGE)
1300 005162 0C00Q1 WU 1 RROR TYPE CODE.
1301 005163 Q30067 174326 28: BIT RO, RESRVD S THIS BIT RESERVED?
1302 005170 C010%5 BNE 3% JYES - DON'T TEST IT
1303 005172 010012 mov RO, (R2) sND = SET THIS BIT IN THE PARITY REGISTER
1304 0G5174 011201 mav (R2), 21 ;READ & SAVE COMTENTS OF THE PARITY REGISTER
1305 005176 0C5012 CLR (R2) ;CLEAR THE PARITY REGISTER
1306 005200 0467C1 174312 BI: RESRVD, R1 LEAR BIT LOCATICNS THAT ARE RESERVED
1307 005204 00001 CHP RO, R1 ;COMPARE THE CHECK WORD WITH THE DATA READ.
1308 005206 0014C5 BEQ 66% ;ERANCH OVER ERROR CALL IF GOOD DATA.
1309 005210 0047€7 013126 65%: JSR PC, SPRNTO ;SET UP VALUES FOR ERROR PRINTING.
1310 005214 0QGAT767 014420 JSR PC, $ERROR  ;x*» ERROR =xx (GC TYPE A MESSAGE)
1311 005220 0GO0C1 .WORD 1 ;ERROR TYPE CODE.
1312 005222 66%:
1313 005222 011201 Mov (R2), R1 7READ THE CONTENTS OF THE PARITY REGISTER
1314 005224 CA67C1 174266 BIC RESRVD, R1 LEAR BITS WHICH ARE RESERVED
1315 005230 (§C14C5 BEQ 35 ;CHECK OTHER BITS = BRANCH IF OK
1316 005232 0C4767 013054 67%: usa PC, SPRNT 7SET UP VALUES FOR ERROR PRINTING.
1317 005236 004767 014376 JSR PC, $ERROR ;%% ERROR »** (GO TYPE A MESSAGE)
1318 005242 000001 .WORD 1 ;ERROR TYPE CODE.
1319 005244 0 53C0 3s: ASL RO ;RCTATE TO GET NEXT BIT TO BE TESTED
1320 005246 103346 BCC 2% $BRANCH IF NOT DONE WITH ALL BITS
1321 005250 000712 BR 1% JAFTER TESTING FOR BIT 15 GO GET NEXT REGISTER.
1322
1323 e K R KR KR s R R R K KK R K O K KKK R K K O R K K Kb K KK
1324 ;* SHOW THAT RESET CLEARS BITS 0,2, AND 15 OF EACH PARITY REGISTER PRESENT.
1325 ;% THIS IS A ONCE ONLY TEST.
1326 B3 R RO R R K K KR K K R KR K o o OR K K K KOK K KK R K Kk K K R K
1327
1328 005252 012704 002076 RESCHK: MOV #MPRO, R4 ;LOAD INITIAL TABLE ADDRESS FOR A POINTER
1329 (005256 010403 18: MoV R4, R3
1330 005260 062704 0006010 ADD #10, R4
1331 005264 032713 000001 BIT 1, (R3) ;IS THIS REGISTER BEING USED
1332 005270 001372 . BNE 1% ;BRANCH IF NO
1333 005272 Q12773 177777 00C200Q rmov #=1, @(R3) $SET ALL BITS TO A 1
1334 005300 022764 002276 CMP #MPRX , R4 ARE WE AT THE END OF THE TABLE
1335 005304 0C2764 BLT 13 F YES THEN WE ARE READY TO TEST
1336 005305 0200C5 RESET ESET THE WORLD
1337 005310 012703 002076 MoV #MPRO, R3 +LOAD INITIAL ADDRESS FOR POINTER
1338 005314 011302 25: MoV (R3), R2 ;STORE PARITY REGISTER ADDRESS
1339 005316 062703 000010 ADD #10, R3
1340 005322 0327062 000001 BIT #1, R2
1341 005326 001372 BNE 2%
1342 005330 022703 0022/8 CcmP #MPRX, R3
1343 005334 00204 BGE MANUAL
1344 005336 011201 mov (R2), R1 GET CONTENTS OF REGISTER
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1345 005340 0L5012 CLR (R2)
1346 005342 0427C1 077772 BIC 477772, R1 ;CLEAR BITS NOT EFFECTED BY RESET
1347 (005345 (G5701 TST R1 JCHECK IF REST WERE CLEARED BY RESET
1348 005350 001403 BEQ 65% i BRANCH OVEP ERROK CALL IF GOOD DATA.
1349 005352 004767 012734 64%: JSR PC, SPRNT $SET UP VALUES FOR ERROR PRINTING.
1350 005356 (04767 014256 JUSR PC, $ERROR  jx*% ERROR »*x (GO TYPE A MESSAGE)
1351 005382 000001 .WORD 1 ;ERROR TYPE CGDE.
1352 005384 6583
1353 005364 000753 BR 2% 1 SBRANCH BACK TO CHECK NEXT REGISTER
1354
1355
1356 005366 012760 000014 MANUAL: MOV #12., RO 3SET COUNTER TO CLEAR 12 WORDS.
1357 005372 0127G1 001562 MOV #FSTADR,R1 1 STARTING AT FSTACR
1358 005376 C€05021 18: CLR (R1)+ ;CLEAR THE LOCATIONS.
1358 005400 0C53C0 DEC RO 3 COUNT.
1860 005402 0C1375 BNE 15 iBR IF MORE.
1361 005404 105767 174146 TST8B SELFLG 1CHECK FOR SELECT PARAMETERS STARTUP.
1362 005410 001005 BNE MANUL1 iBR IF PARAMETERS TO BE SELECTED.
1363 005412 016767 173546 174154 MoV $TMP2, LSTADR ;SET UP VIRTUAL LAST ADDRESS.

1364 005420 000167 000402 JMP MANUL2 i SKIP PARAMETER SELECTION SECTION.




¢ @
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1365 LSBTTL USER FARAMETER SELECTION SECTICN
1386 LR AR AR R R KRR R KR KR SRR R K L R R R R R Kk KR KR
1267 USER PARAMETER SELECTION SECTION iS ENTESED BY STARTING AT 204.
1368 LR e RN KK SRR KK K K ek kR R
1359 005424 012700 000001 MANULT: MOV #BIT0, RO (SET UP BANK POINTER.
1370 005430 0G5C01 CLR ~ R1 JHI 64K,
1371 005432 0C5002 CLR R2 .CLEAR ADDRESS POINTER.
1372 005434 005003 CLR R3 .HI ADDRESS BITS.
1373 005435 004567 016050 JSR RS, SPRINT (GO PRINT CUT THE FOLLOWING MESSAGE.
1374 005442 026311 LWORD  FADMES {ADDRESS OF MESSAGE TO BE TYPED
1375 {"FIRST ADDFESS:"
1376 i»  THE NEXT TWO INSTRUCTICNS PROVIDE AN INTERFACE TO THE SRDOCT ROUTINE
1377 i*  WIHTOUT USING A "TRAP" INSTRUCTION AS CALLED FOR BY **SYSMACwx.
1378 005444 013746 177771 Mov @#PSW, =—(SF)  ;PUT THE PROCESSOR STATUS ON THE STACK
1379 005450 004787 015664 USR PC, $R0OCT ;30 TO THE SUBROUTINE
1380 005954 0-2716 000001 BIC #8IT0, (SP) {MAKE SURE ADDRESS IS ON A WORD BOUNDRY.
1381 005460 05067 174C30 CLR SAVTST JINIT TEST MAP...LO 64K.
1382 005454 CUSCET 174048 CLR SAVTST+2 .. HI B4K.
1383 005470 $E2702 020000 15: ADD #20000, R2 JUPDATE ADDRESS PGINTER TO NEXT BANK.
1384 005474 0C55C3 ADS R3
1385 005476 020367 016006 chp R3, SHIOCT ;CHECK HI ADDRES
1386 005502 103403 BLO 2 {BR IF NOT HI EN
1387 121208 BHI 3 1BR IF PAST SEL
1388 020216 cmp R2, (SP) {CHECK THE LO ADDRESS BITS.
1389 161004 BHI 3 ;BR IF PAST SELECTED ADDRESS.
1390 0C63C0 28: ASL RO {UPDATE POINTER...LO B4K.
1391 cc6101 ROL ‘RY .. HI BAK.
1392 100384 BPL 18 ;ER BACK TO CHECK NEXT BANK.
1393 930507 BR 178 iBR IF OVERFLOW.
1394 030087 173776 3s: BIT RO, MEMMAP  ;CHECK IF BANK EXISTS.
1395 ©01003 BNE as 13R IF BANK EXISTS.
1396 0 C20167 173772 BIT R1, MEMMAP+2 ;CHECK HI B4K.
1397 00E524 061501 BEG 178 18R IF ADDRESS IN UN-MAPPED BANK.
1398 005536 016704 015746 4s: MoV $HIOCT, R4 1SAVE FIRST ADR HI BITS.
1399 005542 108:
1400 005542 004567 015744 JSR RS, SPRINT ;GO PRINT OUT THE FOLLOWING MESSAGE.
1401 005545 026376 .WORD  LADMES {ADDRESS OF MESSAGE TO BE TYPED
1402 ;"LAST ADDRESS:"
1403 ;% THE NEXT TWO INSTRUCTICNS PROVIDE AN INTERFACE TO THE SRDOCT ROUTINE
1404 ;% WIHTOUT USING A "TRAP® INSTRUCTICH AS CALLED FOR BY %»SYSMAC*».
1405 005550 013746 177776 MoV @#PoW, =(SF)  ;PUT THE PROCESSOR STATUS ON THE STACK
1406 005554 C047€7 015560 JSR PC, $RDOCT ;GO TO THE SUBROUTINE
1407 005580 005718 TST (sP) ;CHECK IF ADR O SELECTED (DEFAULT).
1408 005562 0010 2 BNE 118 ;2R IF NOT 0 (DEFAULT)
1409 005534 0065767 015720 ST SHIOCT $CHECK HI BITS.
1410 005570 001005 BNE 118 ;BR IF NOT 0 (DEFAULT).
1411 003572 036716 173386 MoV STMP2,  (SP) ;SET UP DEFAULT LAST ADR.
1312 005576 036767 173364 015704 w1 $TMP3, SHIOCT
1413 005604 012667 173764 1182 MoV (SP)+, LSTADR :GET THE DATA.
1414 005510 020467 015674 cnP R4, SHIGCT ;CHECK FOR LAST ADR BELOW FIRST ADR.
1415 005614 111352 BHI 108 1853 IF LAST BELOW FIRST.
1416 005616 103403 BLD 128 ;BR IF LAST ABOVE FIRST.
1417 005620 C21667 173750 cnP (sp), LSTADR ;CHECK FOR LAST BELOW FIRST.
1418 005624 101346 BHI 03 ;BR IF LAST BELOW FIRST.
1419 005626 032716 017777 1283 BIT ﬂMASK-K (s%) iCHECK IF FIRST ADR ON BANK BOUNDRY.
1420 005632 001404 BEQ 3s ;BR IF ON BOUNDRY.
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1421 005334 010067 173730 MoV RO, FADMAP ;SET UP FIRST ADDRESS MAP.
1422 005640 010167 173726 MOV RT, FACKAP+2
1423 020067 173664 1382 BIS RO, SAVIST ;SET FLAG IN TEST MAP...LO 64K.
424 0S01€7 173662 81S R1, SAVIST+2 ;...HI 64K.
1425 026367 015630 1482 cmp R3, $hICCT FOR FAST LAST ADR.
1426 13404 BLO 15$ BELOW LAST ADR.
1427 101020 BHI 163 GONE PAST LAST ADR.
1428 €20267 173704 ciep R2, LSTADR FOR PAST LAST ADR.
1429 101015 BHI 168 GONE PAST LAST ADR.
1430 0£27C2 020000 183: ADD #20000, R2 JPCATE ADDFESS FGINTER.
1431 0058563 ADC R3 .HI BITS.
1432 €06200 AS! RO PDAIE BANK POINTER...LO 64K.
1433 016101 ROL R1 Do AT BAK.
1434 100415 BMI 178 {ER IF OVERFLOW.
1435 005708 czoce7 173612 BIT RO, MENMAP iCHECK IF THIS BANK EXISTS.
1436 005712 001354 BNE 138 ;BR IF BANK EXISTS.
1437 005714 cgo1c7 173606 BIT R1, MENMAP+2 :CHECK IF THIS SANK EXISTS.
1438 005720 BN 138 1BR IF BANK EXISTS.
1439 005722 BR 14 ;BR IF BANK DCESN'T EXIST.
1440 005724 173574 16%: BIT RO, MEMMAP  ;CHECK IF THIS BANK EXISTS.
1441 005730 BNE 208 1BR IF IT EXISTS.
1442 005732 173570 BIT R1, MEMMAP+2 ;CHECK IF THIS BANK EXISTS.
1343 003735 001005 BNE 20% 18R IF IT EXISTS.
13444 €05740 0057.3 178: ST (SP)+ {ADUUST THE STACK.
1445 005742 004587 015544 USR RS, SPRINT ;GO FRINT OUT THE FOLLOWING MESSAGE.
1445 005745 ©26421 .WORD  BADADR ADDRESS OF MESSACE TO BE TYPED
1447 ;“7ADDRESS IN UNVAPPED BANK?"
1448 003780 000806 Bis MANUAL ;LOOP BACK TO THE BEGINNING.
1449 0€5752 010067 173624 20$: mev RO, LADMAP  ;SET UP MAP FOR LAST ADDRESS.
1450 005756 010167 173622 MOV R1, LADMAP+2
1451 005762 C 5787 172620 218: TST MMAVA {CHECK FOR MEWCRY MANAGEMENT.
1452 005785 €C1404 BEQ 223 R IF NO MEM NG
1453 005770 042716 160000 BIC #160000, (SP) DJUUST FSTACR TO VITRUAL BANK 0.
1434 G05774 062716 040000 ADD #40000, (SP) ..TO VIRTUAL BANK 2.
1455 G0G000 012667 173556 228 MoV (SP)+, FSIADR :SAVE FISRT ADDRESS OFF THE STACK.
1456 006004 30s:
1457 006004 004567 015502 JSR RS, SPRINT ;GO PRINT OUT THE FOLLOWING MESSAGE.
1458 008010 026456 LWORD  CONST  ° DDRESS OF MESSAGE TO BE TYPED

JUSELECT CONSTANT: ¢
;% THE NEXT TWO INSTRUCTICNS PRDVID: AN IN.ERFACE TO THE SRDOCT ROUTINE
3% WIHTOLT USING A "TRAP" INSTRUCTICN AS CALLED FOR BY #*SYSMACw**.

006C12 177476 MOV B4PSW, -(SP) 1PUT THE PROCESSOR STATUS ON THE STACK
015316 UsSR pC, SR00CT 0 TO THE SU2ROUTINE
173582 1ov (SP)+, .CONST TANT
— 172554 MANUL2: TST NMAVA MZM MGMT IS AVAILABLE.
r . BEQ 318 16R IF NO MEN MOMT.
E | 160000 173532 BIC #1€0000,LSTADR  :ADJUST LSTADR TO VIRTUAL BANK 0.
- €400C0 173524 ADD #40000, LSTADR ;...VIRTUAL BANK 2.
- 000002 173516 315! ADD #2, LSTADR  ;ADJUST LAST ADDRESS UP ONE wQRD,

000001 173510 BIC #BITO, LSTADR :MAKE SURE IT IS A WORD ADDRESS.
017777 173502 BIT #MASKAK, LSTADR HECK IF LAST ADR IS ON BANK BOUNDRY.
BNE START1 R IF NOT CN BOUNDRY.

173502 CLR LACVAP iCLEAR QUT THE LAST ADDRESS MAP.
005067 173510 CLR LADMAF+2
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POANI/ANTN S\ /AN /N /RN TSN /0NN SN T NN RN T/ AN /RN D /RN T/
THE REST OF THE PROGRAM IS POSITION INDEPENDENT CODE, SO THAT IT CAN EXICUTE PROPERLY WHEN THE PROGRAM HAS BEEN RELO
THIS 1S DONE SO THAT THE FIRST Tad 8ANKS OF MEMORY CAN BE EXERCISED IN EXACTLY THE SAME MANNER AS THE REST OF MEMORY
e/ NAZENH I\ LI\ I\ LIS\ SN I\ ENR NS INR SN N\ 2\

1482 006104 016706 173512 START1: MOV .STACK, SP +SET STACK POINTER
1483 006110 O0C5767 173502 ST CASFLG ;CHECK CACHE PRESENT FLAG
1484 006114 061403 BFQ 135 +BRANCH IF NO CACHE
1485 006116 052777 000014 173474 BIS #14, ®CASREG ;TURN OFF CACHE
1486 006124 012767 Q06104 172754 1$: MOV #START1,$LFADR ;INIT LOOP ADCRESS.
1487 006132 O0FG767 172442 172746 ADD RELOCF, SLPADR
1488 006140 QUA7E€E7 011372 JSR PC, MAMF sSET UP MEMORY PARITY ERROR VECTOR
1489 006144 005767 172438 TST MMAVA 1 CHECK FOR NMEMORY MANAGEMENT AVAILABLE.
1490 006150 001406 BEQ TST1 sBRANCH IF NO MEM MGMT,
1491 006152 022737 000001 177572 BIT #B1TO, ©#7R0 ;CHECK IF MEM MGMT ENABLED,
1492 006160 0C1002 BNE TST1 iBR IF MEM NGMT ENAELED.
1493 006162 004767 006112 JSR PC, MMINIT ;SET UP MEM MGMT REGISTERS.
e
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1494 LSBTTL SECTION 1: MEMORY ADDRESS TESTS
1495 R R R KOk K K KR R K KR K R K R
1496 *TEST 1 WRITE VALUE OF MEMORY ADDRESS INTO MEMORY
1497 RO = CATA WRITTEN INTO MEMORY (SHOULD BE)
1498 R1 = DATA READ FROM MEMORY (WAS)
1499 R2 = ViIRTUAL ADCRESS
1500 R3 = NOT USED
1501 R4 = 1T USED
1502 R5 = BLOCK BQUNDRY EIT MASK.
1503 TR R K o o KKK KK R K KK KK KR R
1504 006166 TST1:
1505 0061656 084567 012436 JSR RS, $SCOPE ;GO TO SCOPE RCUTINE.
1506 006172 000QC1t < WORD 1 MINIMUM BLOCK SIZE OF 1 WORDS
1507 REQUIRED FOR THIS TEST.
1508 006174 0CO167 Q05604 JMP TST32 ;SKIP TO NEXT TEST WHEN LESS THAN ONE BLOCK
1509 3 AVAILABLE FOR TEST.
1510 i* UPWARDS WORD ADDRESSING.
1511 006200 004467 Q06222 JSR R4, INITMM S INITIALIZE THE MEMORY ADDRESS POINTERS.
1512 006204 O0C47€7 007644 1$: JSR PC, PHYADR ET PHYSICAL ADDRESS INTO RO
1513 006210 010012 23 Mov RO, (R2) JWRITE VALUE OF AZDRESS INTO ADDRESS
1514 008212 012201 Mov (R2)+, Rt ET THE DATA FROM MEMORY UNDER TEST.
1515 006214 0200Ct crp RO, R1 3 COMPARE THE CHECK WORD WITH THE DATA READ.
1516 006216 0Q014C5 BEQ €5% 7 BRANCH OVER ERROR CALL IF GOOD DATA.
1517 006220 Q04767 012142 64%: JSR PC, SPRNT2 ;SET UP VALUES FOR ERROR PRINTING.
1518 008224 (CA767 013410 JUSR PC, $ERROR *% ERROR *#* (GO TYPE A MESSAGE)
1519 008230 000002 .WORD 2 ;ERROR TYPE CODE.
1520 006232 65%:
1521 ©G06232 062700 000002 ACD #2, RO 1ADD #2 TO PHYSICAL ADDRESS
1522 (06236 030502 BIT R5, R2 HECK FOR END OF A BLOCK.
1523 006240 001363 BNE 2% RANCH IF MORE IN CURRENT BLOCK.
1624 (006242 0CA4T7E€7 006736 JSR PC, MmupP ;FIND NEXT BLOCK AND LOOP TO 1%.
1525
1526 i CHECK THAT VALUE OF MEMORY ADDRESS WAS WRITTEN CORRECTLY
1527 +* DOWNWARDS WORD ADDRESSING.
1528 006246 004467 006612 JSR R4, INITDN ;INITIALIZE THE MEMORY ADDRESS POINTERS.
1529 006252 (©CA4767 007576 3s: JSR rC, PHYADR ;GET PHYSICAL ADDRESS INTO RO
1530 006256 162700 000002 as: sus #2, RO JDEC DATA B8Y 2
1531 0062862 014201 e -(R2), R1 $GET THE DATA FROM MEMORY
1632 006264 020001 CcmMp RO, R1 3COMFARE THE CHECK WCRD WITH THE DATA READ.
1533 00&a268 0L1405 BEQ 67% ;BRANCH OVER ERROR CALL IF GOOD DATA.
1534 (25270 Q04767 012046 663 JSR PC, SPENTO ET UP VALUES FOR ERROR PRINTING.
1535 005274 COAT7E7 013340 JSR PC, $ERRCR *% ERROR #%* (GO TYPE A MESSAGE)
1536 0063C0 060002 . WORD 2 ;ERROR TYPE CODE.
1537 006302 873: .
1538 006302 £30502 BIT RS, R2 ;CHECK FOR END OF A BLOCK.
1539 006304 001364 BNE 48 iBRANCH IF MORE IN CURRENT BLOCK.

1540 006306 004767 007362 JSR PC, MMDOWN  ; FIND NEXT BLOCK AND LOOP TO S$TAGt.
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1541 R R K KR KR K R RO R
1542 ,tTEST 2 WRITE VALUE OF MEMCRY ADDRESS INTO MEMORY
1543 Hs RO = DATA WRITTEN INTO MEMORY (SHOULD BE)
1544 4 R1 = DATA READ FROM MEMORY (WAS)
1545 H R2 = VIRTUAL ADDRESS
1546 i R3 = NOT USED
1847 B R4 = NOT USED
1548 H R5 = BLOCK BOUNDRY BIT MASK.
1549 TR R N R K TR R K KK K K KKK K R KKK R R R OR K KK KK K
1550 006312 TST2:
1551 006312 0G4567 012312 JSR RS. $SCOPE ;GO TO SCOPE ROUTINE.
1552 008316 000000 LWeTD sNO MINIMUM BLOCK SIZE REQUIRED THIS TEST.
1553 > UPWARDS BVTE ADDRESSING.
1554 006320 0C44€7 008102 R4, INITMM ;INITIALIZE THE MEMORY ADDRESS POINTERS.
1555 006324 004767 007524 16 dSR PC, PHYADR ;GET PHYSICAL ADDRESS INTO RO
1556 006330 110022 23 MOVE RO, {R2)+ JWRITE VALUE OF ADDRESS INTO ADDRESS
1557 006332 0052C0 INC RO ;ADD ONE TO PHYSICAL ADDRESS
1558 006334 030502 BI™ RS, R2 ;CHECK FOR END OF A BLOCK.
1559 006336 001374 BNE 2% $BRANCH IF MORE IN CURRENT BLOCK.
1560 006340 004767 006640 JSR PC, MMUP sFIND NEXT BLOCK AND LOOP TO 1$.
1561
1562 i* CHECK THAT VALUE OF MENORY ADDRESS WAS WRITTEN CORRECTLY
1563 ;* DOWNWARDS BYTE ADDRESSING.
1564 006344 0044C7 006514 JSR R4, INITON INITIALIZE THE MEMORY ADDRESS POINTERS.
1565 006350 (04767 007500 3s: JSR PC, PHYADR ;GET PHYSICAL ADDRESS INTO RO
1566 006334 005300 47: DEC RO ;DEC DATA BY 1
1567 006358 114201 NovB -(R2), R1 3GET THE DATA FROM MEMORY
1568 006360 120001 [eit:} RO, R1 ;CHECK THE DATA...LO BYTE ONLY VALID
1569 006362 001405 BEQ 658 ;BRANCH OVER ERROR CALL IF GOOD DATA.
1570 006364 004767 011752 84%: JSR PC, SPRNTO ;SET UP VALUES FOR ERROR PRINTING.
1571 006370 0 4767 013244 JSR PC, SERROR ;x** ERROR =** (GO TYPE A MESSAGE)
1572 006374 060003 .WORD 3 +ERROR TYPE CODE.
1573 006376 655
1574 006376 030502 BIT RS, R2 ;CHECK FOR END OF A BLOCK.
1575 006400 OC13€S BNE 43 +BRANCH IF MORE IN CURRENT BLOCK.
1576 006402 004767 007266 JSR PC, MMDOWN  ;FIND NEXT BLOCK AND LOOP TO STAG1.
1577
1578 ok ek kR OB o R Ok R R R KOK o o R KK KK K K KK R o oK K KK KK K
1579 ;+TEST 3 WRITE 1'S COMPLEMENT VALUE OF ADDRESS INTO ADDRESS.
1580 RO = DATA WRITTEN INTO MEMORY (SHOULD BE)
1581 R1 = DATA READ FROM MEMORY (WAS)
1582 R2 = VIRTUAL ADDRESS
1563 R3 = NOT USED
1584 R4 = NOT USED
1585 RS = BLOCK BOUNDRY BIT MASK.
1586 oo o ok ok ok e K TR R kKK ok R R R K kR R KK e KR K OROR R Kk ok R kR K
1587 006406 TSTB.
1588 006406 004567 012216 JSR R5, $SCOPE ;GO TO SCOPE ROUTINE.
1589 006412 000000 -WORD ] ;NO MINIMUM BLOCK SIZE REQUIRED THIS TEST.
1590 ;= DOWNWARDS #ORD ADDRESSING.
1581 006414 0044€7 008444 JSR R4, INITDN INITIALIZE THE MEMORY ADDRESS POINTERS.
1592 006420 004767 007430 188 USR PC, PHYADR ;GET PHYSICAL ADDRESS INTO RO
1583 006424 005100 coMm RO ; COMPLEMENT THE ADR
1594 006426 082700 0000u2 28: ADD #2, RO ;+2 TO DATA--ADR GOES DOWN SO COM GCES UP
1595 008432 010042 Mov RO, -(R2) ;PUT DATA INTO MEMORY
1586 006434 030502 BIT RS, R2 ;CHECK FOR END OF A BLOCK.
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1597 006436 001373 BNE 2% +BRANCH IF MORE IN CURRENT BLOCK.
1598 006440 0C4767 007230 JSR PC, MMDOWN  ;FIND NEXT BLOCK AND LOOP TO 1%.
1599
1600 3% CHECK COMPLEMENT DATA WRITTEN DOWN
1601 ;* UPWARDS WORD ADDRESSING.
1602 006444 004467 005756 JSR R4, INITMM INITIALIZE THE MEMORY ADDRESS POINTERS.
1603 006450 0¢4767 007400 3%: JSR PC, PHYADR ;GET PHYSICAL ADDRESS INTO RO
1604 006454 005100 ccl RO ;COMPLEMENT 1T
1605 005455 43%:
1606 006456 012201 MOV (R2)+, R1 +GET THE DATA FROM MEMORY UNDER TEST.
1607 006480 070001 CmP RO, R1 ;COMPARE THE CHECK WORD WITH THE DATA READ.
1608 006482 0061405 BEQ 65% ;BRANCH OVER ERROR CALL IF GOOD DATA.
1609 005464 0C4767 011676 648: JSR PC, SPRNT2 ;SET UP VALUES FOR ERROR PRINTING.
1610 ©06470 004767 013144 JSR PC, SERROR  {**x ERROR **x (GO TYPE A MESSAGE)
1611 006474 0000C2 . WORD 2 ERRCR TYPE CODE.
1612 006476 65%:
1613 006476 1€2700 000002 SuB #2, RO ;COUNT DOWN WITH ADDRESS
1614 O00E502 030502 BIT R5, R2 31CHECK FOR END OF A BLOCK.
1615 006504 001364 BNE 43 iBRANCH IF MORE IN CURRENT BLOCK.
1616 006506 0C4767 006472 JSR PC, MMUP ;FIND NEXT BLOCK AND LOOP TO 3%.
1617
1618 § R R R R KK K K KR R KK R KKKk R KKK
1619 H WRITE BANK # INTO ALL ADDRESSES IN A 4K BANK
1620 H DATA WRITTEN INTO MEMORY (SHOULD BE)
1621 H DATA READ FRCM MEMORY (WAS)
1622 H VIRTUAL ADDRESS
1623 H NOT USED
1624 H ~JT USED
1625 H RS = BLOCK BOUNDRY BIT MASK.
1626 R L L
1627 008512 TSTA.
1628 006512 0C45€7 012112 JSR R5, $SCOPE ;GO TO SCOPE ROUTINE.
1629 006516 000000 .WORD [ ;NO MINIMUM BLOCK SIZE REQUIRED THIS TEST.
1630 i* UPWARDS BYTE ADDRESSING.
1631 006520 004467 005702 JSR R4, INITMM  ;INITIALIZE THE MEMORY ADDRESS POINTERS.
1632 006524 0047€7 007400 1$: JSR PC, BANKNO  ;GET THE BARK NUMBER INTC RO
1633 006530 110022 2s: MovBe RO, (R2;+ JWRITE BANK # INTO ALL ADDRESSES
1634 006532 0305C2 BIT RS, R2 ;CHECK FOR END OF A BLOCK.
1635 006534 001375 BNE 235 :BRANCH IF MORE IN CURRENT BLOCK.
1636 006536 004767 006442 JSR PC, MMUP ;FIND NEXT BLOCK *ND LOOP TO 15.
1637
1638 i* CHECK THAT DATA WRITTEN ABOVE CAN BE READ
1639 i* UPWARDS BYTE ADDRESSING.
1640 006542 0044G7 005660 JSR R4, INITMM S INITIALIZE THE MEMORY ADDRESS POINTERS.
1641 006546 004767 007356 3s: JSR PC, BANKNO  ;GET THE BANK NUWMBER INTO RO
1642 00€552 112201 4as: Movs (R2)+, Rt ;READ THE DATA OUT OF WMEMORY
1643 008554 020001 cmp RO, R1 ;COMPARE THE CHECK WORD WITH THE DATA READ.
1644 00G556 001405 BEQ 65% :BRANCH OYER ERROR CALL IF GOOD DATA.
1645 O0CB8560 004767 011564 645 . JUSR PC, SPRNT1 ;SET UP VALUES FOR ERROR PRINTING.
1646 006564 004767 013050 JSR PC, SERROR ;**x ERROR #** (GO TYPE A MESSAGE)
1647 006570 000003 .WORD 3 ;ERROR TYPE CCDE.
1648 006572 655
1649 006572 020502 BI11 RS, R2 ;CHECK FOR END OF A BLOCK.
1650 C€C8574 001366 BNE as ;BRANCH IF MORE IN CURRENT BLOCK.
1651 006576 004767 006402 JSR PC, MMUP ;FIND NEXT BLOCK AND LOOP TO 38.

1652



CZQMCFO 0~124K NEMCRY EXERCISER, 16K VEFR MACY'1 30A(1052) Z20-FEB-78 07:56 PAGE 36
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1653 T Rt R T e
16549 i*TEST B WRITE 1'S CCNMPLEMENT OF BANK #.
1656 B RO CATA WRITTEN INTO WEMORY (SHOULD BE)
1656 . R1 CATA READ FROM MEMORY (WAS)
1657 g R2 VIRTUAL ADDRESS
1658 L R3 = NOT USED
1659 H R4 = NOT USED
1660 ¥ RS = ..0OCK BOUNDRY BIT MASK.
1661 SRR R K R R K K R R K OR RKR KR F KK K KK K KK KRR KR KR
1662 006802 TSTS5:
1663 006602 004567 012022 JSR RS, $SCCPE ;GO TO SCOPE ROUTINE.
1664 003606 000000 .WORD [} ;NO MINIMUM BLOCK SIZE REQUIRED THIS TEST.
1665 3% COWNWARDS BYTE ADDRESSING.
1666 006610 004467 0062%) JSR R4, INITDN ;INITIALIZE THE MEMORY ADDRESS POINTERS.
1667 008614 0CA47ET 007310 18: JSR PC, BANKNO  ;GET THE BANK NUMZER INTO RO
1668 006620 0C51C0 com RO ;1'S COMPLENENT OF BANK #
1669 006622 110042 2% MOVB RO, ~-(R2) JPUT 1'S COM OF BANK # INTO MEMORY
1670 006624 050502 BIT RS, R2 ;CHECK FOR END OF A BLOCK.
1671 008626 001375 BNE 2% ;BRANCH 1F MORE IN CURRENT BLOCK.
1672 006830 004767 007040 JSR PC, MMDOWN  ; FIND NEXT BLOCK "ND LOOP TO 1$.
1673
1674 ;% CHECK THAT DATA WRITTEN CAN BE READ.
1675 ;% DOWNWARDS BYTE ADDRESSING.
1676 005634 0044€7 006224 JSR R4, INITCN ;INITIALIZE THE MEMORY ADDRESS POINTERS.
1677 006640 004767 007264 3s: JSR PC, BANKNO  ;GEV THE BANK # INTO RO
1678 006644 CCS1C0O com RO $SET 1'S CCNPLEMENT OF BANK #
1679 006646 114201 4%: move =(R2), R1 ;READ DATA QUT OF MEMORY
1680 006850 020001 CNP RO, R1 ;COPARE THE CHECK WORD WITH THE DATA READ.
1681 006652 001405 BEQ 65% ;BRANCH OVER ERROR CALL IF GOOD DATA.
1682 006654 004757 011462 64%: JSR PC, SPRNTO ;SET UP VALUES FOR ERROR PRINTING.
1683 006660 00A47€7 012754 JSR PC, $ERROR ;*%* ERROR »=x (GC TYPE A MESSAGE)
1684 0068564 000003 -WORD 3 ;ERROS TYPE CODE.
1685 006666 65%:
1686 006666 0305C2 BIT RS, R2 ;CHECK FOR END OF A BLOCK.
1687 0065670 001366 BNE a3 ;BRANCH IF NORE IM CURRENT BLOCK.
1688 006672 0G47€7 006776 JSR PC, MMDOWN  ; FIND NEXT BLOCK AND LOOP TO STAGT.
s
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1689 -EBTTL SECTION 2: WORST CASE NOISE TESTS
1690 §RROR WK KRR NOK KRRk Kk R Ak K KR & KK R KR R KK K R KRR K K KK
1691 i* THESE TESTS WRITE MEMORY WORST CASE NOISE TEST PATTERNS THROUGHOUT
1692 i% MEMCRY AND CHECK THAT THEY CAN BE WRITTEN AND READ.
1693 S 3R KRR R R R KK R KR R KRR KK KRR
1694 S o R R K K R R K R K Ok K K O RO YR KR KK YK KR R R R R R KR
1695 ;*TEST 6 WRITE A CONSTANT INTO MEMORY.
1696 7% THE CONSTANT IS USER SELECTABLE (DEFAULT = 0).
1697 A RO = DATA WRITTEN INTO MEMORY (SHOULD BE)
1698 Had R1 = DATA READ FRCM MEMORY (WAS)
1699 S R2 = VIRTUAL ADDRESS
1700 H R3 - NOT USED
1701 i R4 = NOT USED
1702 i* R5 = BLOCK BOUNDRY EIT MASK.
1703 § R KR ok K o Nk KK KR K KR K K K KK K KR KR Kk R K K KR R KR KR KRR R K K
1704 006676 1876
1705 O006E76 004567 011726 JSR RS, $SCOPE ;GO TO SCOPE RCUTINE.
1706 008702 0C00CO . WIRD 0 sNO MINIMUM BLCCK SIZE REQUIRED THIS TEST.
1707 006704 01867C0 172700 TST6A: MOV .CONST, RO JGET USER CONSTANT®
1708 006710 0044€7 005512 JSR R4, INITMM  ;INITIALIZE THE MEMORY ADDRESS POINTERS.
1709 006714 010022 18: mov RO, (R2)+ sWRITE CONSTANT INTO MEMORY.
1710 006716 020502 BIT RS, R2 ;CHECK FOR END OF A BLOCK.
1711 006720 001375 BNE 1% BRANCH IF MORE IN CURRENT BLOCK.
1712 006722 0047v7 006256 JSR PC, MMUP ;FIND NEXT BLOCK AND LOOP TO 1%.
1713
1714 B KK KR R KR KK KK K K K R KR KR YRR KRR KR OK KK R K K KR K
1715 #TEST 7 READ MEMCRY AND COMPARE TO CONSTANT.
1716 i* IMPORY ANT: THIS TEST SHCULD NOT BE RUN WITHOUT FIRST RUNNING TEST $TN.
1717 R KR K K K KR R R R K R R R K R R KKK KR KK K
1718 006726 TST7:
1719 006726 ¢ 45€7 011676 JSR RS, $SCOPE ;GO TO SCOPE ROUTINE.
1720 006732 0000CO .WORD [ 7NO MINIMUM BLOCK SIZE REQUIRED THIS TEST.
1721 003724 0167C0 172650 Mov -CONST, RO ;GET USER CONSTANT
1722 006740 004467 005462 JSR R4, INTITMM  ;INITIALIZE THE MEMORY ADDRESS POINTERS.
1723 006744 18:
1724 006744 012201 v (R2)+, Rt 3GET THE DATA FROM MEMORY UNDER TEST.
1725 0C67486 0200C1 cmpP RO, R1 ;CONMPARE THE CHECK WORD WITH THE DATA READ.
1726 006750 0014(S BEQ 65% ) i SRANCH OVER ERROR CALL IF GOOD DATA.
1727 006752 004767 011410 64%: JSR PC, SPRNT2 ;SET UP VALUES FOR ERROR PRINTING.
1728 006758 004767 012656 JUSR PC, SERROR  ;**x ERROR =#* (GO TYPE A MESSAGE)
1729 006762 0000C4 .WORD 4 :ERROR TYPE CODE.
1730 006764 65%:
1731 006764 030502 BIT RS, R2 ;CHECK FOR END OF A BLOCK.
1732 006766 001366 BNE 1% X iBRANCH 1F NORE IN CURRENT BLOCK.
1733 006770 004767 006210 JSR PC, NMUP s FIND NEXT BLOCK AND LOOP TO 1%5.
1734 4% SPECIAL CHECK TO SEE IF TEST 6 IS SELECTED THRU THE SwuR.
1735 i* ALLOWS THE OPERATOR TO SWITCH BACK AND FORTH BETWEEN TESTS 6 AND 7
1736 3% BY SINPLY “TOGGLING" SWOO WHEN SW01, SwW02, AND SWCB ARE SET.
1737 006774 032777 000400 172136 BIT #5W08, @SWR ;CHECK THAT LCOP ON TEST BIT SET
1738 007002 C01416 BEQ T5T10 ;BRANCH IF NOT LOCP ON TEST
1739 007004 0177¢6 172130 mov @SWR,  —(SP) $GET SWITCH REGISTER DATA.
1740 007010 042716 177740 BIC #177740,(5P) ;CLEAR NON-TEST-NUMBER SWITCHS.
1741 0C7014 022726 000006 cnvp 48, (SP)+ ;CHECK IF TEST 6 IN SWITCHES.
1742 007020 0061007 BNE TST10 ;BRANCH 1F NOT TEST 6
1743 007022 162767 000001 1720352 SuB #1, STSTNM  ;RESET TEST NUM

1744 007030 1627G7 000030 172050 sus #TST7-TST6,SLPADR ;RESET LOCP ADR
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1745 007036 000722 BR TSTEA 1GO TO TEST 6
1746
1747 SR R K R R KK R KKK K KR
1748 ;»TEST 10 WORST CASE NOISE (PARITY) WORD TESTING
1749 i% CHECK MEMORY WITH A SERIES OF PATTERNS
1750 R R R KRR KR Ok KK R KKK K O KR KR K R K
1751 007040 TST10:
1752 007040 004567 011564 Jo RS, $SCOPE ;GO TO SCOPE ROUTINE.
1753 007044 000000 .WORD O sNO MINIMUM BLCCK SIZE REQUIRED THIS TEST.
1754 007046 016704 172562 MoV .MPPAT, R4 $INITIALIZE PATTERN TABLE POINTER
1755 007052 074767 010560 188 JSR c, CKPMER ;CHECK FOR NON=TRAP PARITY MEMORY ERRORS.
1756 007056 012400 Mov (R4)+, RO YGET THE DATA PATTERN.
1757 007060 001420 BEQ TST11 1iBR IF END OF TABLE.
1758 007062 004467 005340 JSR R4, INIVMM  INITIALIZE THE MEMORY ADDRESS POINTERS.
1759 007066 010012 2%: MoV RO, (RZ) 1PUT DATA PATTERN INTO MEMORY.
1760 007070 012201 MoV (R2)+, Rt 1GET THE DATA FROM MEMORY UNDER TEST.
1761 007072 020001 cme RO, R1 1COMPARE THE CHECK WORD WITH THE DATA READ.
1762 007074 0C14CS BEQ 658 1BRANCH OVER ERROR CALL IF GOOD DATA.
1763 007076 (0C4767 011264 643 JSR PC, SPRNT2 ;SET UP VALUES FOR ERROR PRINTING.
1764 007102 004767 012532 JSR Pc, SERROR ;*xx ERROR *»x (GO TYPE A MESSAGE)
1765 007106 0C0004 .WORD 4 1ERROR TYPE CODE.
1766 007110 6581
1767 007110 030502 BIT RS, R2 iCHECK FOR END OF A BLOCK.
1768 007112 001365 BNE 2% 1BRANCH IF MORE IN CURRENT BLOCK.
1769 007114 004767 006064 JSR PC, MMUP iFIND NEXT BLOCK AND LOOP TO 2%.
1770 007120 000754 BR 1% iBR BACK TO DO NEXT PATTERN
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1771 RN SRR o o Kk o R K R K KR KK KK K R K K K K K
1772 $*TEST 11 ROTATE A "0" BIT THRCUGH A FIELD CF ONES.
1773 3R R R R A KOk R ROK R o KK KR KK KK R R K K KK Kk K R R
1774 007122 TST11:
1775 007122 004537 011502 JSR RS, $SCOPE ;GO TO SCOPE ROUTINE.
1776 007126 000000 . .WORD 0 +NO MINIMUM BLOCK SIZE REQUIRED THIS TEST.
1777 007130 012700 177777 Mov #=1, RO $SET CHECK WORD
1778 007134 0C4767 007030 JSR PC, SETCON ;PUT THE CONTENTS OF RO IN ALL MEMORY.
1779 007140 04467 005262 JSR R4, INITMM ;INITIALIZE THE MEMORY ADDRESS POINTERS.
1780 007144 0C0241 18: cLC 7CLEAR CARRY BIT IN PSW
1781 007148 0£4767 007036 JSR PC, POTATE
1782 007152 016201 177776 Mov -2(R2), R1 yGET RESULT
1783 007156 143402 BCS 63% 1BRANCH IF 'C' BIT WAS SET
1764 007160 020001 CcmpP RO, R1 ;COMPARE THE CHECK WORD WITH THE DATA READ.
1785 C07162 001405 BEQ 64% i BRANCH OVER ERROR CALL IF GOOD DATA.
1786 007164 004767 011176 63%: JSR PC, SPRNT2 ;SET UP VALUES FOR ERROR PRINTING.
1787 07170 O0C47€7 0124434 JSR PC, SERROR ;*x* ERROR *** (GO TYPE A MESSAGE)
1788 007174 0000CC5 .WORD 5 ;ERROR TYPE CODE.
1789 007176 643:
1790 007176 0305C2 BIT RS, R2 {CHECK FOR END OF A BLOCK.
1791 007200 001361 BNE 1% iBRANCH IF MORE IN CURRENT BLOCK.
1792 007202 004767 005776 JSR PC, mmup s FIND NEXT BLOCK AND LOOP TO 1$.
1793
1794 S R R KR RO o R KK kK KKK KR ROk K ok R R K R R K K K KK K KK KK R
1795 s*TEST 12 ROTATE A "1" BIT THROUGH A FIELD OF ZEROS
1796 3ROk K kKO K RO KK K K KK K T Kk O KK K R R ROK o K K ok ok KKK K K K K o o KK K K
1797 007206 TST12:8
1798 007206 004567 011416 JSR RS, $SCOPE ;GO TO SCOPE ROUTINE.
1799 007212 000000 .WORD [ iNO MINIMUM BLOCK SIZE REQUIRED THIS TEST.
1800 007214 005000 CLR RO ;SET CHECK WCORD
1801 007216 004767 006746 JSR PC, SETCON ;PUT THE CONTENTS OF RO IN ALL MEMORY
1802 (07222 0C4467 005200 JSR R4, INITMM S INITTALIZE THE MEMORY ADDRESS POINTERS.
1803 007226 CCO0261 18: SEC . 3SET 'C' BIT IN PSW
1804 C07230 0047€7 006754 JUSR PC, ROTATE 0 ROTATE ‘'1' BIT
1805 007234 GC16201 177776 MCv ~2(R2), R1 ET RESULT
1806 007240 103062 BCC 63% yBRANCH IF 'C' IS CLEAR
1807 007242 020001 cnp RO, R1 7 COVPARE THE CHECK WORD WITH THE DATA READ.
1808 007244 {01405 BEN 648 RANCH OVER ERROR CALL IF GOOD DATA.
1809 00724G 004767 011114 635: JSR PC, SPRNT2 ET UP VALUES FOR ERROR PRINTING.
1810 007252 0C4767 012362 JSR PC, SERROR ;¥x% ERROR »** (GO TYPE A MESSAGE)
1811 007256 000005 .WORD 8 ;ERROR TYPE CODE.
1812 007260 643
1813 0072€0 030502 BIT RS, R2 iCHECK FOR END OF A BLOCK.
1814 007262 0013"1 BNE 15 iBRANCH IF MORE IN CURRENT BLOCK.

1815 007264 004767 005714 JUSR PC, MMUP ;FIND NEXT BLOCK AND LOOP TO 1$.




CZQMCF
CZQMCF

1816
1817
1818
1819
1820
1821
1822
1823
1824
1825
1826
1827
1828
1829
1830
1831
1832
1833
1834
1835
1836
1837
1838
1839
1840
1841
1842
1843
1844
1845
1846
1847
1848
1849
1850
1851
1852
1853
1854
1855
1856
1857
1858
1859
1860
1861
1862
1863
1864
1865
1866
1867
1868
1869
1870
1871

CZQMCFO
CZQMCF .,

1872
1873
1874
1875
1876
1877
1878
1879
1880
1881
1882
1883
1884
1885
1886
1887
1888
1889
1690
1891
1892
1893
1894
1895
1896
1897
1898
1899
1900
1301
1202
1903
1904
1905
1908
1907
1908
1909
1810
1811
1912
1913
1914
1915
1916
1917

o 0-12
Pt

007270
607270
007274

007276

007302
007304
007310
007314
00732Q
007322
007324

007330
007332
007338
007342
007342
007344
007346
007550
007354
Q07360
097362
007362
007364
007366
007370
007374
007400
007402
007402
£07404
007406
007410
007414
007420
007422
007422
007424
007428
007439
007434
007440
007442
007442
007444
007446
007450

0-124
P11

007452
097454
007458

007462
007464
007470
007474
007500
007500
007532
007504
007506
007512
007516
007520
007520
007522
007524
007526
007530
007532
007536
007542
007544
007544
007546
007550
007552
007554
007555
007362
007566
007570
207570
007572
007574
007576
007600
007602
©07604
007606
007610

4K MEMORY
14~FEB~78

004567
000777

000167

Q45000
Q12703
004467
QUATET
0320502
001374
Q047€7

0050€0Q
004467
012764

Q12201
020001
Q01405
004767
004767
0C0007

012201
020001
001305
004767
604767
0C0007

012201
020001
001405
004767
004767
000007

012201
020001
0014C5
004767
04767
000007

005100
005304
001338
005100

K MEMGRY

14-FER-78

030502
061330
004767

00s500Q
004467
012764
072703

012201
0xo0¢C1
oc140%
QC47€7
004767
000007

Q05100
005142
012201
020¢01
00140§
004767
PC4TET
€00067

005100
005142
012201
PEQOCY
001405
0047€7
024767
000007

095303
001342
oos1C0
c05304
001335
005180
020502
001330
004767

EXERCISER, 16K VER MACY11 30A(1052) 20-FEP-78 07:56 PAGE 40
08:19 T3 3 XOr 9 TEST PATTERN. SEQ 0122
;;'l‘.vvt‘i‘itn‘*tw‘!*ml*vvtitﬁxkat**n#'*i**v;tk*t‘ts*it*u**nix*‘aﬁ*
;+TEST 13 3 XOR 9 TEST PATTERN.
TR RN K R R R KK OR K K R KK HOK KR K R R K R RO K K KRR Kk R
T§T13:
011334 JSR RS, $SCOPE ;G0 TO SCOPE ROUTINE.
.WORD 777 IMININUM BLCCK SIZE OF 256. WORDS
; REQUIRED FOR THIS TEST.
000312 JUMP TST14 ;SKIP TO NEXT TEST WHEN LESS THAN ONE BLOCK
: AVAILABLE FOR TEST.
.3X9:  CLR RO JSET UP TEST DATA
177777 MoV i1, R3 (SET COM DATA REG
005112 Jsr R4, INJTMM ;INIT!ALIZE THE MEMORY ADDRESS POINTERS.
006736 %3 JSR PG, w3xX9 JWRITE 256. WORD ELOCK WITH 3 XOR 9 PAT.
BIT RS, R2 ;CHECK FOR END OF A BLOCK.
BNE 1% :BRANCH 1F NORE IN CURRENT BLOCK.
005654 JSR PC, MMUP ;FIND NEXT BLOCK AND LOOP TO 1§.
LR R R e L R
;% CHECK 3 XOR 9 TEST PATTERN WRITTEN ABOVE
TR R A OR KK SRR K R KR OO KK KK K
CLR RO $SET CHECK WORD
005070 JSR R4, INITMM ;INITIALIZE THE MEMORY ADDRESS POINTERS.
000100 118; MoV 464,, R4 ;SET 256. WORD COUNTER
125
MoV (R2)+, Rt ;GET THE DATA FROM MEMORY UNDER TEST
cmp RO, R1 ;CCMPARE THE CHECK WORD WITH THE DATA READ.
BEQ 658 ;BRANCH OVER ERROR CALL IF GOOD DATA.
011012 6453 LR PC, SPRNT2 ;SET UP VALUES FOR ERROR PRINFING.
012260 JSR PC, SERROR ;#%% ERROR #** (GO TYPE A MESSAGE)
.WORD 7 JERROR TYPE CODE.
655
MoV (R2)+, Rt 7GET THE DATA FROM MEMORY UNDER TEST.
cmp RQ, R1 ;COMPARE THE CHECK WORD WITH THE DATA READ.
BEQ 67% ;BRANCH OVEF ERROR CALL IF GOOD DATA
010772 665 JSR PC, SPINT2 ET UP VALUES FOR ERROR PRINTING.
012249 JSR PC, SERROR % ERROR *#% (GO TYPE A MESSAGE)
LWORD 7 ;ERROR TYPE CODE.
675!
MOV (R2)+, Rt ;GET THE DATA FROM MEMORY UNDER TEST.
cmp RO, R1 OMPARE THE CHECK WORD WITH THE DATA READ.
BEQ 69% ;BRANCH OVEF ERROR CALL IF GOOD DATA.
01G7SP 68%: JSR PC, SPRNT2 ;SET UP VALUES FOR ERROR PRINTING.
012220 JSR PC, SERROR  ;=x* ERROR **x (GD TYPE A MESSAGE)
LWORD 7 ;ERROR TYPE CODE.
69%:
Hov (R2)+, R1 ;GET THE DATA FROM MEMORY UNDER TEST
cmP RO, R1 ;COMPARE THE CHECK WORD WITH THE DATA READ.
: BEQ 71% $BRANCH OVER ERROR CALL IF GOOD DATA
010732 7087 JSR PC, SPRNT2 ;SET UP VALUES FOR ERROR PRINTING.
012200 JSR rC, SERRDR :;#%+ ERROR »** (GO TYPE A MESSAGE)
LWORD 7 ;ERROR TYPE CODE.
188
com RO :COMPLEMENT CHECK WORD
DEC R4 ;DECREMENT 256. WORD COUNTER
BNE 128
com RO ;COMPLEMENT CHECK WORD
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BIT RS, R2 ;CHECK FOR END OF A BLOCK.
) BNE 113% ;BRANCH IF WORE IN CURRENT BLOCK.
005522 USR PC, MMUR ;FIND NEXT BLOCK AND LOOP TO 113.
TRRROR ok Ok O RO R K K K R K KK R OR sk R KK KR Ok R KN KOk R K KK
i% ' CHECK, COM, CHECK, COM, CHECK 2 XOR 9 PATTERN WRITTEN ABOVE.
B8R R ok o K R R R S K KR K R KK YK YK Kk kR R o R K K
€L RO
004736 JSR R4, INITMM INITIALIZE THE MEMORY ADDRESS POINTERS.
00100 2133 NOV #B4., R4 JSET 256. WCRD COUNTER
00Q04 228: MoV 44, R3 ;SET 4 WORD COUNTER
23%:
) MoV (R2)+, R1 JGET THE DATA FROM MEMORY UNDER TEST.
cMP 5Q, ®1 {COMPARE THE CHECK WORD WITH THE DATA READ.
BEQ 738 ;BRANCH OVEF ERROR CALL IF GQOD DATA.
010654 7283 JSR PC, SPENT2 ;SET UF VALUES FOK ERROR PRINTING.
012122 JSR PC, $ERROR  ;*+% ERROR »¥* (GO TYPE A MESSAGE)
' JWORD 7 {ERROR TYPE CODE.
7383
com RO ;COMPLEMENT CHECK WORD
com ~(R2) i COMPLEMENT TEST DATA
NV (R2)+, Rt ;GET THE DATA FROM MEMORY UNDER TEST
cmp RQ, " R1 ;COMPARE THE CHECK WORD WITH THE DATA READ.
.BEQ 758 1BRANCH QVEF ERROR CALL IF GOQD DATA.
010630 768:  JUSR rC, $PRNT2 ;SET UP VALUES FOR ERROR PRINTING.
012076 JSR rc, SERROR  ;**x ERROR *%* (GO TYPE A MESSAGE)
JWORD 7 ;ERROR TYPE CODE.
7881
ccm RO :COMPLEMENT CHECK WORD
con ~(R2) ;COIZPLEMENT TEST DATA
Mev (R2)+, P1 $GET THE DATA FROM MEMORY UNDER TEST.
CHP RO, R1 ;CONMPARE THE CHECK WORD WITH THE DATA READ.
BEQ 77% ;BRANCH OVER ERROR CALL IF GOOD DATA.
01067 § 7631 JSR PC, SRRNT2  ;SET UP VALUES FGR ERROR PRINTING.
012052 JSR PC, SERROR ;*+% ERROR *x* (GO TYPE A MESSAGE)
.WORD 7 {ERROR TYPE CODE.
778:
DEC R3 ;DECREMENT 4 WORD COUNTER
BNE 23§ iBR IF NOT DONE.
cem RQ ;CONMPLEMENT CHECK WORD
DEC R4 ;DECREMENT 256. WCORD COUNTER
ENE 228 ;BR IF NOT DONE.
com RO 1COMPLEMENT CHECK WORD
BIT RS, R2 ;CHECK FOR END OF A BLOCK.
BNE 218 7BRANCH IF NORE IN CURRENT BLOCK.
Q05370 JSR rC, MMuP ;FIND NEXT BLOCK AND LOOP TO 218.
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1918
1919
1920
1921 007614
1922 007614 0C4567
1923 007620 0€0777
1924
1925 007622 000167
1926
1927 007626 012700
1928 007632 005003
1929 007634 0044€7
1930 007640 004767
1931 007644 020502
1932 007646 001374
1933 007850 004767
1934
1935
1936
1937
1938
1939 007654 012700
1940 007660 004467
1941 007864 012704
1942 007870
1943 007670 012201
1944 007672 020001
1945 007674 0014G5
1946 007376 0047€7
1947 007702 0047867
1948 007706 000007
1949 007710
1950 007710 01:22C1
1951 007712 0200C1
1952 007714 0014C5
1953 007716 0C47€7
1954 007722 0C4767
1955 007726 000007
1956 007730
1957 007730 012201
1958 007732 020001
1959 007734 0014C5
1960 007736 004767
1961 007742 004777
1962 007748 000007
1963 007750
1964 007750 012201
1965 007752 ©20001
1866 007754 0014C5
1967 007756 0C4767
1968 007762 074767
1969 007768 000007
1870 007770
1971 007770 0C5100
1972 007772 005304
1973 007774 001335
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1974 007776 005100
1975 010000 020502
1976 010002 001330
1877 010004 004767
1978
1979
1980
1981
1982 010010 0127C0
1983 010014 0C44€7
1984 010020 012704
1985 010024 0127C3
1986 010030
1987 010030 0122Ct
1988 010032 020001
1989 010¢34 001405
1890 010036 0C47E7
1991 010042 004767
1992 010046 000007
1993 010050
1994 010050 005100
1995 010052 005142
1996 010054 012201
1997 010056 0200.1
1998 010060 C01405
1999 010062 0047€7
2000 010066 004767
2001 010072 0000C7
2002 010074
2003 010074 0051C0
2004 010078 C 5142
2005 010100 012201
2006 010102 o0200Ct1
2007 010104 0014C5
2008 010106 004767
2009 010112 004767
2010 010116 0000C7
2011 010120
2012 010120 005303
2013 010122 001342
2014 010123 005100
2015 010126 005304
2016 010130 001335
2017 010132 005100
2018 010134 030502
2019 010136 001330
2020 010140 004767
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011010

000316
177777
004566
006412

005330

177777
004542
000100

010464
011732

010444
011712

010424
011672

010404
011652

EXERCISER,
08:19

005174

177777
004406
000100
000004

010324
011572

010300
011646

010254
011522

005040

MACY11 30A(1052)

20-FEB-78

07:56

COMPLEMENT 3 XOR 9 TEST PATTERN

PAGE 42

KKK K 3 R A KR K R K KK R KR K KR R K O OK K R K
COMPLEMENT 3 XOR 9 TEST PATTERN

KKK KR N R K K R R R KK R KKK K K 3R K KKK KR R KK

16K VER

T14

i

I+TEST 14

TST14:
JSR
. WORD
Jmp
MoV
CLR
JSR

15: JSR
BIT
BNE
JSR

R5,
777

TST15

#=1,
R3
R4,
PC,
RS,
1%
PC,

$SCOPE

RO

INITMM
W3X8

0 TO SCOPE ROUTINE.
INIMUM BLOCK SIZE OF 256. WORDS

7 REQUIRED FOR THIS TEST.
;SKIP TO NEXT TEST WHEN LESS THAN ONE BLOCK

AVAILABLE FOR TEST.

JINITIALIZE THE MEMORY ADDRESS POINTERS.
(WRITE 256. WORD BLOCK WITH 3 XOR 9 PAT.
;CHECK FOR END OF A BLOCK.

1 BRANCH IF NMORE IN

CURRENT BLOCK.

3 FIND NEXT BLOCK AND LOOP TO 18%.

R K K R 33 R o R K o o a0 R RO K R K R R R KK R

118
128

6481

65%:

68%:

69%:

708:

71%:

16K VER
T14

MoV
JSR
Mov

MoV
Cmp
BEQ
JSR
JSR
. WORD

MoV
cnp
BEQ
JSR
JSR
.WIRD

Mov
cmP
BEQ
JSR
JSR
.WORD

MOV
c-»
BEQ
JSR
J

. WORD
CCta

DEC
BNE

MACY11 30A(1052)
COMPLEMENT 3 XOR 9 TEST

w1,
R4,
#64.,

(R2)+,
RO,
65%

PC,
PC,
7

(R2)+,
RO,
67%
PC,
°C,

7

(R2)+,
698
PC,
PC,
(R2)+,
71$
pC,
PC,

RO
128

RO

RS,
1%
PC,

INITMM
R4

R
R

SPRNT2
$ERROR
R

R1

SPRNT2
$ERROR

3SET CHECK WORD

i
3% CHECK COMPLEMENTED 3 XOR 9 TEST PATTERN WRITTEN ABOVE.
RO R R K K R K K R K KRR R

JINITIALIZE THE MEMORY ADDRESS POINTERS.

iSET 258.

tGET THE DATA FROM
s COMPARE THE CHECK
;BRANCH OVER ERRCR
3SET UP VALUES FOR
s*%x ERROR xxx (GO
;ERROR TYPE CODE.

;GET THE DATA FROM
;COMPARE THE CHECK
3BRANCH OVER ERROR
;SET UP VALUES FOR
=% ERROR =x* (GO
;ERROR TYPE CODE.

WORD COUNTER

MEMORY UNDER TEST.
WORD WITH THE DATA
CALL IF GOOD DATA.
ERROR PRINTING.
TYPE A MESSAGE)

MEMORY UNDER TEST.
WORD WITH THE CATA
CALL IF GDOD DATA.
ERROR PRINTING.
TYPE A MESSAGE)

MEMORY UNDER TEST.
WORD WITH THE DATA
CALL IF GOOD DATA.
ERROR PRINTING.
TYPE A MESSAGE)

MEMORY UNDER TEST.
WORD WITH THE DATA
CALL IF GDOD DATA.
ERROR PRINTING.
TYPE A MESSAGE)

R1 $GET THE DATA FROM

R1 ;COMPARE THE CHECK
;BRANCH OVER ERROR

SPRNT2 ;SET UP VALUES FOR

$ERROR ;**x ERROR =xx (GO
;ERROR TYPE CODE.

R1 $GET THE DATA FROM

R1 ;COMPARE THE CHECK
;BRANCH OVER ERROR

SPRNT2 ;SET UP VALUES FOR

SERROR *% ERROR **x (GO
1ERROR TYPE CODE.
;COMPLEMENT CHECK WORD
;DECREMENT 256. WORD COUNTER

20-FER-78 07:56 PAGE 43

PATTERN

R2

MMUP

;COMPLEMENT CHECK WORD
;CHECK FOR END OF A BLOCK.

;BRANCH IF MORE IN

CURRENT BLOCK.

;FIND NEXT BLOCK AND LOOP TO 118.

o ok o R KRR Yk KRR R K KRR R K RO K SRR KKK KK K R R KRR K KK

CHECK, COM, CHECK COMPLEMENTED 3 XOR 9 PATTERN.

768:

778%

i
;% CHECK, COM,
§R R R R K K K R OK KKk K RK RK K K K R K R K KKK KR KO K 0k

$1SET UP CHECK WORD.

MoV
JSR
Mov
MoV

Mov
cmpP
BEQ
JSR
Jsn
.WORD

coMm
com
Mov
CMP
BEQ
JSR
JUSR
-WJIRD

caom
cem
Mcv
CmP
BEQ
JSR

. WORD

DEC
BNE
com
DEC
BNE
cem
BIT
BNE
JSR

-(R2)
(R2)+,

RO
INITMM
pa

R3

R1
R1

SPRNT2
$ERROR

R1
R1

SPRNT2
$ERROR

R1
R1

SPANT2
SERROR

R2

MMUP

READ.

READ.

READ.

READ.

;INITIALIZE THE MEMORY ADDRESS POINTERS.
$SET 256. WORD CCUNTER

iSET 5

;GET THE DATA FRCM
;COMPARE THE CHECK
;BRANCH OVER ERROR
3SET UP VALUES FOR
;**% ERROR #»*=* (GO
;ERROR TYPE CODE.

WORD COUNTER

MEMORY UNDER TEST.
WORD WITH THE DATA
CALL IF GOOD -DATA.
ERROR PRINTING.
TYPE A MESSAGE)

;CCMPLEMENT CHECK WORD
;COMPLEMENT TEST DATA

{GET THE DATA FROM
APARE THE CHECK
RANCH OVER ERROR
{SET UP VALUES FOR
ixxx ERROR =%+ (GO
{ERROR TYPE CODE.

MEMORY UNDER TEST.
WORD WITH THE DATA
CALL IF GOOD DATA.
ERROR PRINTING.
TYPE A MESSAGE)

;COMPLEMENT CHECK WORD
;COMPLEMENT TEST DATA

3GET THE DATA FROM
OMPARE THE CHECK
RANCH OVEP ERROR
ET UP VALUES FOR
*x ERROR *** (GO
;ERROR TYPE CODE.

MEMORY UNDER TEST.
WORD WITH THE DATA
CALL IF GOOD DATA.
ERROR PRINTING.
TYPE A MESSAGE)

;DECREMENT 4 WORD COUNTER

R IF NOT DONE.

ECREMENT 256.
R IF NOT DONE.

{BRANCH IF MORE IN

O#IPLEMENT CHECK WORD
WCRD COUNTER

OMPLEMENT CHECK WORD
HECK FOR END OF A BLOCK.

CURRENT BLOCK.

;FIND NEXT BLOCK AND LOOP TO 215.

READ.

READ.

READ.

SEQ 0124

SEQ 0125



CZQMCFO
CZQMCF . P11
2021
2022
2023
2024 010144
2025 010144 004567
2026 010150 0280777
2027
2028 010152 000167
2029
2030 010158 012700
2031 010162 012703
2032 010166 004467
2033 010172 0C47€7
2034 010176 0305C2
2035 010200 001374
2036 010202 004787
2037
2038
2039
2040
2041 010206 012700
2042 010212 0127C3
2043 010216 004467
2044 010222 012704
2045 0102286
2046 010226 012201
2047 010230 020001
2048 010232 0014CS
2049 010234 0047€7
2050 010240 0047867
2051 010244 000007
2052 010246
2053 010246
2054 010250
2055 010252
2056 010254
2057 010260
2058 010264 0000C7
2059 010268
2060 010266 0312201
2061 010270 020001
2062 010272 0014C5
2063 010274 004767
2064 010300 00477
2065 0103C4 000007
2066 010308
2087 010308 012201
2068 010310 020001
2069 010312 001405
2070 010314 004767
2071 010320 074767
2072 010324 000007
2073 010326
2074 010326 010048
2075 010330 010300
2076 010332 012603
CZQMCFo 0-124K NEMCRY
CZQMCF . P11 14-FEB-T78
2077 010334 (5304
2078 010335 001333
2079 010340 010046
2080 010342 0103C0
2081 010344 012803
2082 010346. 00502
2083 010350 001324
2084 010352 004767
2085
2086
2087
2088
2089 010358 0:27C0
2080 010362 012703
2081 010366 0C44€7
2082 010372 012704
2093 010376
2094 010376 0312201
2095 010400 0200Ct
2096 010402 0014C5
2097 010404 0047€7
2098 010410 004767
2099 010414 000007
2100 010416
2101 010416 005100
2102 010420 05142
2103 010422 01220C1
2104 010424 020001
2105 010426 001405
2106 010430 004767
2107 010434 C 4767
2108 010440 060007
2109 010442
2110 010442 C05100
2111 010444 005142
2112 010446 0122C1
2113 010450 020001
2114 010452 001405
2115 010454 004767
2116 010480 ©C4787
2117 010464 000007
2118  0104€6
2119 010466 012201
2120 010470 C200C1
2121 010472 CG1405
2122 010474 004767
2123 01050C 004767
2124 010504 00007
2125 010508
2126 010508 0C5100
2127 010510 005122
2128 010512 012201
2129 010514 02C001
2130 010516 001405
2131 010520 C04767
2132 010524 004767

0=124K MEMCRY EXERCISER,

14-FEB-78 08:19

010460

000610

000401
177777
004234
006060

004776

000401
177777
004204
000100

010126
011374

010106
011354

010066
011334

010046
011314

EXERCISER,
08:19

004626

000401
177777
004034
000100

007756
011224

007732
011200

007706
011154

007666
011134

007642
011110

16K VEF HACYTY 30A(1082) 20-FE8-~78 56 PAGE a4
TS IFIED 3 XOR & PATTERN.FOR RARITY MENORY SEQ 0126
R R R R L E L L e R E R T T T
JATEST 1% MODIFIED 2 XOR 9 PATTERN FOP PARLITY MEMORY
L e T
TST15:
JSR RS, $SCOPE ;GO TO SCOPE ROUTINE.
LWORO 777 SMINIMUM BLOCK SIZE OF 256. WORDS
i REQUIRED FQR THIS TEST.
JMP TST16 JSKIP TO NEXT TEST WHEN LESS THAN ONE BLOCK
i AVAILABLE FOR TEST.
mMov #401, RO T UP PARITY “"ALL ZERQOS" PATTERN
MoV =1, R3 T COM DATA REG
JSR R4, INITMM  JINITIALIZE THE MEMORY ACDRESS POINTERS.
188 JSR pC, W3X9 ITE 256. WORD ELOCK WITH 3 XOR 9 PAT.
BIT RS, R2 CHECK FOR END OF A BLOCK.
BNE 135 JBRANCH IF IFORE IN CURRENT BLOCK.
JSR PC, MMUP PFIND NEXT BLOCK AND LOOP TO 1S.
MR AR Kk R R R R R R e R AR R A b R R R AR R R RO Rk
CHECK PARITY 3 XOR 9 PATTERL WRITTEN ABOVE.
B Ty
MoV #401, RO JRESET PARITY "ALL ZEROS" PATTERN.
MoV #=1, R3 (RESET PARITY ALL ONES PATTERN.
JSR R4, INITMM ; INITIALIZE THE MEMORY ADDRESS POINTERS.
1% MoV #nea., R4 JSET 256. WORD COUNTER
128:
MoV (R2)+, R1 ;GET THE DATA FROM MEMORY UNDER TEST,
CNP RO, R1 ; COMPARE THE CHECK WORD WITH THE DATA READ.
BEQ 65% ;ERANCH OVEF ERROR CALL IF GOOD DATA.
B64%: JSR PC, SPRNT2 ;SET UP VALUES FOR ERROR PRINTING.
JSR PC, SERRCR  ;»+x ERROR *%* (GO TYPE A MESSAGE)
.WORD 7 ;ERROR TYPE CODE.
65%:
MoV (R2)+, R1 {GET THE DATA FROM MEMORY UNDER TEST.
cnp RO, R1 ;COWPARE THE CHECK WORD WITH THE DATA READ.
BEQ 67% BRANCH OQVER ERROR CALL IF GOOD DATA.
665: JSR PC, SPRNT2 T UP VALUES FOR ERROR PRINTING.
JSR 2C, SERROR *% ERROR *x* (GO TYPE A MESSAGE)
LWIRD 7 ;ERROR TYPE CODE.
6735
MoV (R2)+, Rt :GET THE DATA FROM MEMORY UNDER TEST.
Cp RO, R1 ;COMPARE THE CHECK WORD WITH THE DATA READ.
BEQ 69% CRANCH OVEFR ERROR CALL IF GOOD DATA.
68%: JSR PC, SPRNT2 T UP VALUES FOR ERROR PRINTING.
JSR PC, $ERROR ;%% ERROR =*xx (GO TYPE A MESSAGE)
.WORD 7 sERROR TYPE CODE.
69%:
mov (R2)+, R1 ;GET THE DATA FROM MEMORY UNDER TEST,
cr? RO, R1 ;COWMPARE THE CHECK WORD WITH THE DATA READ.
BEQ KAk ;BRANCH OVER ERROR CALL IF GOOD DATA.
70%: JSR PC, SPRNT2  ;SET UP VALUES FOR ERROR PRINTING.
JER PC, SERROR  ;»+» ERROR =%#* (GO TYPE A MESSAGE)
.WORD 7 JERROR TYPE CODE.
71%:
MOV RO, =(S7) ;SAVE RO
MoV R3, RO yPUT R3 INTO RO
MOV (SP)+, R3 ;PUT SAVED RO INTO R3
16K VER MACY11 30A(1052) 20-FEF-78 07:56 PAGE 45
T15 MODIFIED 3 XOR 9 PATTERN FOR PARITY MEMORY SEQ 0127
DEC R4 :CCUNT 256. WORDS
BNE 12$ iBRANCH IF NORE
mov RO, -(SP) ;s SAVE RO
MoV R3, RO {PUT R3 INTO RO
MoV (SP)+, R3 ;PUT SAVED FO INTC R3
BIT RS, R2 ;CHECK FOR END OF A BLOCK.
BNE 113 JBRANCH IF NMORE IN CURRENT BLOCK.
JSR pC, VMU P JFIND NEXT BLOCK AND LOOP TO 115.
R NR R AR R R R A b e s KRR K R R R R KR R KRR KRR
i» CHECK, COM, CHECK, CCM, CHECK PARITY 2 XOR © PATTERN.
DR AR AT Lk e ok kK T RN L s R R R K KK KR K
MOV #401, RO JSET UP PARITY "ALL ZEROS" PATTERN.
Mov #-1, R3 SET UP ALL CNES PATTERN.
JSR R4, INITMM  ;INITIALIZE THE WMEZMORY ADDRESS POINTERS.
21% MoV #64. R4 SET 255. WORD COUNTER
223
mMc (R2)+, R1 ;CGET THE DATA FRCOM MEMORY UNDER TEST.
cmp RO, R1 ;COVPARE THE CHECK WORD WITH THE DATA READ.
BEQ 73% ; BRANCH OVEP ERROR CALL IF GOOD DATA.
72% JSR PC, SPRNT2  ;SET UP VALUES FOR ERROR PRINTING.
JSR PC, $ERROR ;#xx ERROR =xx (GO TYPE A MESSAGE)
.WORD 7 JERROR TYPE CODE.
73%:
com RO s COMPLEMENT CHECK WORD
com -(R2) ;COMPLEMENT TEST DATA
wov (R2)+, R1 iGET THE DATA FROM MEMORY UNDER TEST.
Cie RO, R1 1 COMPARE THE CHECK WORD WITH THE DATA READ,
BEQ 758 $BRANCH OVER ERROR CALL IF GOOD DATA.
745 JER PC, SPRNT2 ;SET UP VALUES FCk ERROR PRINTING.
JSR PC, SERROR  ;#** ERROR =»% (GO TYPE A MESSAGE)
LWORD 7 :ERROR TYPE CODE.
75%:
com RO s COVMPLEMENT CHECK WORD
com ~(R2) JRESTORE DATA
mMov (R2)+, Ri1 ;GET THE DATA FROM MEMORY UNDER TEST.
CMP RO, R1 ;COMPARE THE CHECK WORD WIW+ THE DATA READ.
BEQ 7% JBRANCH OVER ERROR CALL IF GOOD DATA.
76% JSR PC, SPANT2  ;SET UP VALUES FOR ERROR PRINTING.
JSR PC, SERROR  ;=x» ERROR «xx (GO TYPE A MESSAGE)
. WORD 7 ;ERROR TYPE CODE.
77%
MoV (R2)+, R ;GET THE DATA FROM MEMORY UNDER TEST.
cvp RO, R1 ;COMPARE THE CHECK WORD WITH THE DATA READ.
BEQ 79% JERANCH OVER ERROR CALL IF GOOD DATA.
78% JSR pPC, SPRNT2 ;SET UP VALUES FOR ERROR PRINTING.
JSR pPC, SERROR  ;#»» EXROR »x% (GO TYPE A MESSAGE)
.WORD 7 ERROR TYPE CODE.
79%
cem RO FCOMPLEMENT CHECK WORD
com =(R2) sCOMPLENENT TEST DATA
MOV (R2)+, R1 (GET THE DATA FROM MEMORY UNDER TEST.
cvp %0, 1 'PARE THE CHECK WORD WITH THE DATA READ.
BEQ 81% ;BRANCH OVER ERROR CALL IF GOOD DATA.
80§: JSR PC, SPRNT2  ;SET UP VALUES FOR ERROR PRINTING.
WJER PC, FERROR  ;#%x ERROR ~%% (GO TYPE A MESSAGE)




0-124K MEMORY
14-FEB-78

CZQMCFO
CZQMCF.P11
2133 010530
2134 010532
2135 010532
2136 010534
2137 010536
2138 010540
2139 010542
2140 010544
2141 010550
2142 010554
2143 010556
2144 010556
2145 010560
2146 010562
2147 010564
2148 010570
2149 010574
2150 010578
21561 010576
2152 010600
2153 010602
2154 010604
2155 010606
2156 010610
2157 010614
2158 010620
2158 010622
2160 010622
2161 010624
2162 010826
2163 010630
2164 010832
2165 010634
2168 010640
2167 010644
2168 010546
2189 010646
2170 010650
2171 010652
2172 010654
2173 010660
2174 010664
2175 010666
2176 010666
2177 010670
2178 010672
2179 010674
2180 010676
2181 010700
2182 010704
2183 010710
2184 010712
2185 010712
2186 010714
2187 010718
2188 010720
CZQMCFO
CZQMCF. P11
2189 010722
2190 010724
2191 010730
2192 010734
2193 010736
2194 010738
2195 010740
2196 010752
2197 010744
2198 010746
2199 (10750
2200 010752
2201 010754
2202 010756
2203 0107860
2204 010762
2205
2206
2207
2208
2209 010766
2210 010766
2211 010772
2212
2213 010774
2214
2215 011000
2216 011004
2217 011010
2218 011014
2219 011020
2220 011022
2221 011024
2222
2223
2224
2225
2226 011030
2227 011034
2228 011040
2223 011044
2230 01:050
2231 011050
2232 011052
2233 011054
2234 011058
2235 011062
2236 011066
2237 011070
2238 011070
2239 011072
2240 011074
2241 011076
2242 011102
243 011108
2244 011110

0-124K WEMCRY EXERCISER,

14-FEB-78 08:19

©Co007

003100
€t51.72
012201
020001
061405
004767
004787
000007

012201
0200C1
0C14C5
0C4767
004767
000007

005100
005142
012201
020001
001405
C047€7
0U47€7
0000C7

005100
005142
012201
020001
0014C5
0047867
0047€7
000007

012201
0200061
001405
004767
004767
000007

6c51C0
€05142
012201
020001
001405
004767
004787
000007

005100
005142
012201
020001

001405
004767
004767
c20007

010046
010300
012603
005304
6C1213
010045
010300
012603
020502
oc1204
0047€7

C04567
000777

000167

012700
612703
004467
064767
030502
001374
0047€7

012700
0i127C3
004467
012704

012201
20041
001405
004767
004787
€C00C7

012201
070001
001405
004767
0047867
000007

007616
011064

007576
011044

007552
011020

007526
0107713

007506
010754

007462
010730

EXERCISER,
08:19

007735
010704

004216

007636

000610

177777
000401
003412
005236

004154

177777
000401
003362
000100

007304
010552

007284
010532

16K VER
T15

B1§:

82%:

83%:

84%:

85%:

865:

87%:

88%:

89s%:

808

918:

92%:

93%:

16K VER

T15

94%:

95%:

MA“Y11 30A(1052)

20~FEB-78

07:56

MODIFIED 3 XOR 9 PATTERN FOR PARITY MEMORY

.WORD

com
coMm
Mov
CMP
BEQ
Jo
JSR
.WORD

MoV
CMP
BEQ
JSR
JSR
WORD

com
com
mov
cMpP
BEQ
JSR
JSR
.WORD
com
com
Mov
CMP
BEQ
JSR
JSR
.WORD

MoV
cNP
BEQ
JSR
JSR
.WORD

com
coM
Mov
CcMP
BEQ
JSR
JSR
.WORD

COM
com
Mov
CMP

MACY11 30A(1052)

7

RO
=(R2)
(R2)+,
RO,
83$%
PC,
PC,

7

(R2)+,
R

85%
PC,
PC,

RO
-(R2)
(R2)+,

RO
=(R2)
(R2)+,
RO,
933
PC,
PC,

RO
-(R2)
(R2)+,
RO,

;ERROR TYPE CODE.

PAGE 46

1 COMPLEMENT CHECK WORD

;RESTORE DATA

MEMORY UNDER TEST.
WORD WITH THE DATA
CALL IF GOOD DATA.
ERROR PRINTING.
TYPE A MESSAGE)

MEMORY UNDER TEST,
WORD WITH THE DATA
CALL IF GOOD DATA.
ERROR PRINTING.
TYPE A MESSAGE)

MEMORY UNDER TEST.
WORD WITH THE DATA
CALL IF GOOD DATA.
ERROR PRINTING.
TYPE A MESSAGE)

MEMORY UNDER TEST,
WORD WITH THE DATA
CALL IF GOOD DATA.
ERROR PRINTING.
TYPE A MESSAGE)

MEMORY UNDER TEST.
WCRD WITH THE DATA
CALL IF GOOD DATA.
ERROR PRINTING.
TYPE A MESSAGE)

MEMORY UNDER TEST.
WORD WITH THE DATA
CALL IF GOOD DATA.
ERROR PRINTING.
TYPE A MESSAGE)

MEMORY UNDER TEST.
WORD WITH THE DATA

R1 1GET THE DATA FROM
R1 ;CONPARE THE CHECK
+BRANCH OVER ERRCR
SPRNT2 ;SET UP VALUES FOR
$ERROR  j#»+ ERROR w#* (GO
;ERROR TYPE CODE.
R1 JGET THE DATA FR3M
R1 1COMPARE THE CHECK
;BRANCH OVEP ERROR
SP™NT2 ;SET UP VALUES FOR
SERROR ;=% ERROR =x» (GO
;ERROR TYPE CODE.
; COMPLEMENT CHECK WORD
;COMPLEMENT TEST DATA
R1 1GET THE DATA FROM
R1 ;COMPARE THE CHECK
i BRANCH OVER ERROR
SPRNT2 ;SET UP VALUES FOR
$ERROR ;*»* ERROR *** (GO
;ERROR TYPE CODE.
; COMPLEMENT CHECK WORD
iRESTORE DATA
R1 ;GET THE DATA FROM
R1 ;COMPARE THE CHECK
+BRANCH OVER ERROR
SPRNT2 ;SET UP VALUES FOR
$ERROR ;%»x ERROR *xx (GO
;ERROR TYPE CODE.
R1 3GET THE DATA FROM
R1 ;COMPARE THE CHECK
;BRANCH OVER ERROR
SPRNT2 ;SET UP VALUES FO~
SERROR ;%% ERROR *** (GO
;ERROR TYPE CODE.
; COMPLEMENT CHECK WORD
;COMPLEMENT TEST DATA
R1 ;GET THE DATA FRQOM
R1 ;COMPARE THE CHECK
;BRANCH OVER ERROR
SPRNT2 ;SET UP VALUES FOR
SERROR  ;*%x ERROR ¥x* (GO
;ERROR TYPE CODE.
;COMPLEMENT CHECK WORD
;RESTORE DATA
R1 ;GET THE DATA FROM
R1 ; COMPARE THE CHECK
20-FEB-78 07:56 PAGE 47

MODIFIED 3 XOR 9 PATTERN FOR PARITY MEMORY

BEQ
JSR
JSR
.WORD

Mov
MoV
MoV
DEC
BNE
mMov
Mov
MoV
BIT
BNE
JSR

95%
PC,
PC,
7

SPRNT2
$ERRCR

-(SP)
RO

R3

MMUP

;BRANCH OVER ERROR
;SET UP VALUES FOR
s*#x ERROR #*x (GO
:{ERROR TYPE CODE.

;SAVE RO

+PUT R3 INTO RO
;PUT SAVED PO INTQ
;DECREMENT 256.
;BRANCH IF MORE.
i SAVE RO

7PUT R3 INTO RO
3 PUT SAVED PO INTO

CALL IF GOOD DATA.
ERROR PRINTING.
TYPE A MESSAGE)

R3

WORD COUNTER

R3

;CHECK FOR END OF A BLOCK.

;BRANCH IF NORE IN

CURRENT BLOCK.

sFIND NEXT BLOCK AND LOOP TO 21%.

3o Kk KR K KK R KR K K K KK K KK K K KK R K KR R K K OK KK K Kk Rk

*TEET 16

TST16:

11%.
128:

663

67%:

JSR
. WORD

Jmp

MoV
nov
JSR
JSR
BIT
BNE
JSk

MoV
MOV
JSR
MoV

MoV
CNP
BEQ
JSR
JSR
LRIRD

MOV
CcNP
BEQ
JSR
JSR
.WORD

COMPLEMENT PARIT/ 3 XOR 9 TEST PATTERN.

B ROR R Nk R R R R o K KKK K KKK K K R KKK K K KKK KR K KR K

RS,
777

TST17

#=1,
#401,
R4,
pPC,
RS,
1%
PC,

#=1,
#401,
R4,
#64.,

(R2)+,
RO,
65%
PC,
PC,

7

(R2)+,
RO,
678
PC,
PC,

7

$SCOPE

RO

R3
INITMM
W3X9
R2

MMUP

RO
R3
INITMM
R4

R1
R1

SPRNT2
$ERROR
R1
R1

SPRNT2
SER. OR

;GO TO SCOPE ROUTINE.

SMINIMUM

BLOCK SIZE OF 256.

WORDS

; REQUIRED FOR THIS TEST.
iSKIP TG NEXT TEST WHEN LESS THAN ONE BLOCK
; AVAILABLE FOR TEST.

;SET UP ALL ONES PATTERN

$SET UP PARITY "ALL ZEROS"

PATTERN

READ.

READ.

READ.

READ.

READ.

READ.

READ.

INITIALIZE THE MEMORY ADDRESS POINTERS.
JWRITE 256. WORD BLOCK WITH 3 XOR 9 PAT.
;CHECK FOR END OF A BLOCK.

;BRANCH IF NORE IN

CURRENT BLOCK.

;FIND NEXT BLOCK AND LOOP TO 1%.

5o o RO KK R K R 3K KK O K KK K KR K R KK K o K XK O K KR K

CHECK CIAPLEMENT PARITY 3 XOR 9 PATTERN WRITTEN ABOVE.

KK KRR AR KK R K ROR K KK R K KK S KK K K K KK kK KRR X K KK R K

3SET UP ALL ONES PATTERN

;SET UP PARITY “"ALL ZEROS"

PATTERN

JINITIALIZE THE MEMORY ADDRESS POINTERS.

;SET 256.

;GET THE DATA FROM
;COMPARE TriE CHECK
;BRANCH OVER ERROR
;SET UP VALUES FOR
y**% ERROR »*=* (GO
sERROR TYPE COGDE.

sGET THE DATA FROM
;COIPARE THE CHECK
;ERANCH OVER ERROR
$SET UP VALUES FOR
;*%% ERROR =*x* (GO
;ERROR TYPE CCDE.

WCRD COUNTER

MEMORY UNDER TEST.

WORD WITH THE DATA READ.

CALL IF GOOD DATA.
ERROR PRINTING.
TYPE A MESSAGE)

MEMORY UNDER TEST.

WORD WITH THE DATA READ.

CALL IF GOOD DATA.
ERROR PRINTING.
TYPE A MESSAGE)

SEQ 0128

SEQ 0129



CZQMCFO
CZQMCF .

2245
2240
2247
2248
2249
2250
2251
2252
2253
2254
2255
2258
2257
2258
2259
2260
2261
2262
2263
2264
2265
2266
2267
2268
2269
2270
2271
2272
2273
2274
2275
2276
2277
2278
2279
2280
2281
2282
2283
2284
2285
2286
2287
2288
2289
2290
2291
2292
2293
2294
2295
2296
2297
2298
2299
2300

CZOMCFO
CZQMCF.

2301
2302
2303
2304
2305
2306
2307
2308
2309
2310
2311
2312
2313
2314
2315
2316
2317
2318
2319
2320
2321
2322
2323
2324
2325
2326
2327
2328
2329
2330
2331
2332
2333
2334
2335
2336
2337
2338
2339
2340
2341
2242
2343
2344
2345
2346
2347
2348
2349
2350
2351
2352
2353
2354
2355
2356

P11

011110
011112
011114
011116
011122
011126
011130
011130
011132
011134
011138
011142
011146
011150
011150
011152
011154
011158
011180
011162
011164
011166
011170
011172
011174

011200
011204
011210
011214
011220
011220
011222
011224
011226
011232
011238
011240
011240
011242
011244
011246
011250
011252
011256
011262
011264
011264
011286
011270
011272
011274
011276

0-124K MEMCRY
14-FEB-78

F11

011302
011306
011310
011310
011312
011314
c11316
011322
011325
011330
011330
011332
011334
011336
011340
011342
011346
011352
0113554
011354
011326
011380
011362
011364
011366
011372
011378
011400
011400
011402
011404
0114086
011412
011416
011420
011420
011422
0611424
011426
011430
011432
11436
011442
011444
011444
011446
C11350
011452
011354
011456
011462
011466
011470
011370
011472
011474

0-124K NWEMORY EXERCISER,

14-FE3-78 08:19

012201
0200C1
001405
004767
004767
cooo07

12201
020001
001405
004767
064767
000007

010046
0103C0
0123C3
005304
001333
€10046
010300
012603
030502
0013.4
004767

012700
0-2703
004467
012704

012201
020001
0614C5
0047€7
004767
000ce7

005100
0c5122
012201
020601
001405
064767
004767
000007

005100
0051-2
012201
020001
€01405
004767

004767
€C0007

€122¢1
020001
0¢1405
0C4787
0c4767
0C0007

075100
005142
012201
020001
001405
04767
064767
0C00C7

005100
065142
0122¢1
0ooct
001405
0c4767
0c4767
otooc?

012201
020001
0014¢C5
0C47€T
0Ca7€7
000007

005100
005142
0122C1
0zo0C1
Cc1405
004767
Cca767
ccooc?

665100
ovs142
2201
020001
001405
064767
004767
000007

012201
020001
001405

007244
010512

007224
010472

004004

177777
000401
003212
000100

007134
010402

007110
010356

007064

EXERCISER,

08:19

010332

007044
010312

007020
010266

006774
010242

006754
010222

0067230
010176

008704
010152

16K VER
T16

68%:

69%:

708:

AR A

T

21s:
22%:

728

73%:

74%:

16K VER

T

78%:

79%:

80%:

82%:

83%:

84s:

85%:

86%:

87%:

88%:

895:

CHECK,

READ,

READ.

READ.

READ.

READ.

READ.

READ.

READ.

READ.

READ.

READ.

READ.
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COMPLEMENT PARITY 3 XOR 9 TEST PATTERN.

MoV (R2)+, 21 {GET THE DATA FROM MEMORY UNDER TEST.

cmp RO, R1 ;CGMPARE THE CHECK WORD WITH THE DATA

BEQ 69% ;BRANCH OVEF ERROK CALL IF GOOD DATA.

JSR rC, $PRNT2 ;SET UP VALUES FOR ERROR PRINTING.

JSR pc, SERROR  ;*»* ERROR *%+ (GO TYPE A MESSAGE)

LWORD 7 {ERROR TYPE CODE.

MoV (R2)+, Rt ;GET THE DATA FROM MEMORY UNDER TEST.

cmp RO, R1 :COMPARE THE CHECK WORD WITH THE DATA

BEQ 718 1BRANCH OVEF ERRCR CALL IF GOOD DATA.

JSR PC, SPRNT2 ;SET UP VALUES FOR ERROR PRINTING.

Jse PC, $ERROR  ;**+ LRROR *** (GO TYPE A MESSAGE)

LWORD 7 ;ERROR TYPE CODE.

MoV RO, -(sP) i SAVE RO

MoV R3, ro ;PUT R3 INTO RO

MoV (sP)+, R3 ;PUT SAVED PO INTO R3

DE- R4 ;COUNT 256. WORDS

BNE 12§ :BRANCH 1F NORE

MoV RO, -(sP) {SAVE RO

NOV R3, RO ;PUT R3 INTD RO

MoV (SP)+, R3 {PUT SAVED FO INTC R3

BIT RS, R2 ;CHECK FOR END OF A BLOCK.

BNE 1% {BRANCH IF NORE IN CURRENT BLOCK.

JSR PC, MMUP ;FIND NEXT BLOCK AND LOOP TO 11%.
LR kR R KKK R K R X KR K KRR R kKK KK

COM, CHECK, COM, CHECK COMPLEMENTED PARITY 3 XOR & PATTERN.

Rk R KR K KKK R R R KKK K R R R R KRR KR KR R R R KK

MoV #-1, RO JSET UP ALL ONES PATTERN

Mov #401,  R3 JSET UP PARITY "ALL ZEROS" PATTERN

USR R4, INITMM ;INITIALIZE THE MEMORY ADDRESS POINTERS.

MoV #64. R4 ;SET 256. WORD COUNTER

MoV (R2)+, R1 ;GET THE DATA FROM MEMORY UNDER TEST.

cnP RO, R1 :COMPARE THE CHECK WORD WITH THE DATA

BEQ 73% ;BRANCH OVE® ERROR CALL IF GOOD DATA.

JSR PC, SPRNT2 ;SET UP VALUES FOR ERROR PRINTING.

JSR pC, SERROR  ;*=xx ERROR xx+ (GO TYPE A MESSAGE)

LWORD 7 {ERROR TYPE CODE.

com RO ;COMPLEMENT CHECK WORD

com -(R2) ;COMPLEMENT TEST DATA

nav (R2)+, R1 JGET THE DATA FROM MEMORY UNDER TEST.

cmp RO, R1 ;COMPARE THE CHECK WORD WITH THE DATA

BEQ 75% ;BRANCH OVER ERROR CALL IF GOOD DATA.

JSR pC, SPRNT2 ;SET UP VALUES FOR ERROR PRINTING.

JSR PC, SERROR  ;x** ERROR »x* (GO TYPE A MESSAGE)

.WORD 7 {ERROR TYPE CODE.

com RO ;COMPLEMENT CHECK WORD

com -(R2) ;RESTORE DATA

MoV (R2)+, R1 ;GET THE DATA FROM MEMORY UNDER TEST.

cMP RO, R1 ;COMPARE THE CHECK WORD WITH THE DATA

BEQ 77% :BRANCH OVER ERROR CALL IF GOOD DATA.

JSR PC, SPRNT2 ;SET UP VALUES FOR ERROR PRINTING.
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COMPLEMENT PARITY 3 XOR 9 TEST PATTERN.

JSR PC, $ERROR  ;»*x ERROR *#* (GO TYPE A MESSAGE)

LWORD 7 ;ERROR TYPE CODE.

mMov (R2)=, R1 $GET THE DATA FRCM MEMORY UNDER TEST.

cmp RO, R1 {COMPA4RE THE CHECK WORD WITH THE DATA

BEQ 79% :BRANCH OVER ERRCR CALL IF GOOD DATA.

JSR PC, SPRNT2 ;SET UP VALUES FOR ERROR PRINTING.

g PC, SERROR  ;*%* ERROR »=* (GO TYPE A MES3AGE)

LWORD 7 {ERROR TYPE CODE.

com RO ;COMPLEMENT CHECK WORD

com -(R2) {CCUPLEMENT TEST DATA

MoV (R2)+, R1 ;GET THE DATA FROM MEMORY UNDER TEST.

cvp RO, R1 ;COJPARE THE CHECK WORD WITH THE DATA

BEQ 81% {SRANCH OVEP ERROR CALL IF GOOD DATA,

JSR PC, SPRNT2 ;SET UP VALUES FOR ERROR PRINTING.

JSR eC, SERROR  ;*+¥ ERROR +xx (GO TYPE A MESSAGE)

LWORD 7 JERROR TYPE CODE.

com RO ;COYPLEMENT CHECK WORD

com -(R2) JRESTORE DATA

MOV (R2)+, R1 {GET THE DATA FROM MEMORY UNDER TEST.

chP RO, R1 ;COPARE THE CHECK WORD WITH THE DATA

BEQ 833% ;BRANCH OVE® ERROR CALL IF GOOD DATA.

JSR pC, SPRNT2 ;SET UP VALUES FOR ERROR PRINTING.

JSR PC, YERROR  jx¥x ERROR »*» (GO TYPE A MESSAGE)

LWORD 7 JERROR TYPE CODE.

Mov (R2)+, Rt {GET THE DATA FROM MEMORY UNDER TEST.

cmp RO, R1 ;COMPARE THE CHECK WORD WITH THE DATA

BEQ 853 :BRANCH OVEP ERROR CALL IF GOOD DATA.

JSR PC, SPRNT2  ;SET UP VALUES FGR? ERROR PRINTING.

JSR PC, SERROR  ;*+* ERROR *** (GO TYPE A MESSAGE)

LWORD 7 JERROR TYPE CODE.

com RO 1 COWPLEMENT CHECK WORD

ccm -(R2) JCOWPLEMENT TEST CATA

MoV (R2)+, R1 JGET THE DATA FROM MEMORY UNDER TEST.

cNP RO, R1 ;COUPARE THE CHECK WORD WITH THE DATA

BEQ 87% JBRANCH OVEF ERKRO- CALL IF GCOD DATA.

JSR PC, SPRNT2  ;SET UP VALUES FOR ERROR PRINTING.

JSR PC, SERROR  :%** ERROR ==+ (GO TYPE A MESSAGE)

LWORD 7 {ERROR TYPE CODE.

com RO ;COMPLEMENT CHECK WORD

com ~(R2) JRESTORE DATA

MoV (R2)+, R1 (GET THE DATA FROM MEMORY UNDER TEST.

cve RO, R1 ;COMPARE THE CHECK WORD WITH THE DATA

BEQ 89% ;BRANCH OVEP ERROR CALL IF GOOD DATA.

JSR pC, SPRNT2  ;SET UP VALUES FOR ERROR PRINTING.

JSR PC, SERROR ;##» ERROR +%* (GO TYPE A MESSAGE)

Lurey 7 JERRCA TYPE CGDE.

MGV (R2)+, R1 $GET THE DATA FROM MEMORY UNDER TEST.

cnp RO, R1 ONPARE THE CHECK WORD WITH THE DATA

BEQ 91$ {BRANCH QOVER ERROR CALL IF GOOD DATA.

SEQ 0130

SEQ 0131




CZQMCFOQ 0=124K WEMORY EXERCISER, 16K VER MACY11 30A(1052) 20~FEB-78 07:56 PAGE S0
CZQMCF . 711 14~FEB-78 08:19 T16 COMPLEMENT PARITY 2 XOR 9 TEST PATTERN.
2357 011478 0C4767 00E664 905 JSR PC, SPRNT2 ;SET UP VALUES FOR ERROR PRINTING.
2358 011532 0C4767 010732 JSR PC, $ERROR ;*** ERROR =« (GO TYPE A MESSAGE)
2359 011506 0C0007 LJWORD 7 $ERROR TYPE CODE.
2360 011510 91%:
2361 C11510 005100 com RO 1 CCWWPLEMENT CHECK WORD
2362 011512 0C5142 com -(R2) ;COVPLEMENT TEST DATA
2363 011514 012201 MOV (R2)+, R1 (GET THE DATA FROL MEMORY UNDER TEST,
2364 011516 020001 cmp RO, R1 1COUUPARE THE CHECK WORD WITH THE DATA READ.
2365 011320 C€I1405 BEQ 938 ;BRANCH OVEP ERRGR CALL IF GOOD DATA
2356 011522 0C4767 006640 92%: JSR PC, SPRNT2 ;SET UP VALUES FCR ERROR PRINTING.
2367 C1152%» (L4767 010106 JSR PC, SERROR ;*x» ERROR ~=»* (GO TYPE A MESSAGE)
2368 011532 0C00CQ7 .WORD 7 ;ERROR TYPE CODE
2369 011£34 93s%:
2370 011534 005100 com RO ;COVPLEMENT CHECK WORD
2371 011536 005142 com -(R2) {RESTORE DATA
2372 011540 012201 MoV (R2)+, Rt $GET THE DATA FROM MEMORY UNDER TEST,
2373 011542 (20001 cmp RO, R1 ;COMPARE THE CHECK WORD WITH THE DATA READ.
2374 011544 0U14C5 BEQ 95% 1BRANCH OVER ERROR CALL IF GOOD DATA.
2375 011546 0U47G7 006614 94%: JSR PC, SPRNT2 [SET UP VALUES FOR ERROR PRINTING.
2376 011552 004767 010062 JSR PC, SERROR ;*»% ERROR %% (G TYPE A MESSAGE)
2377 011556 0060007 .WORD 7 1ERROR TYPE CODE.
2378 011580 953!
2379 011560 010046 MoV RO, -'(SP) 1 SAVE RO
2380 011582 010300 mMov R3, RO 1PUT R3 INTO RO
2381 011564 012803 mMov (SP)+, R3 ;PUT SAVED FO INTO R3
2382 011566 005304 DEC R4 1DECREMENT 256. WORD COUNTER
2383 011570 0061213 BNE 228 ;BRANCH IF NORE.
2384 011572 010046 MoV RO, -(SP) {SAVE RO
2385 011574 0£10300 MOV R3, RO ;PUT R3 INTO RO
2386 011576 012803 (Sl (SP)+, R3 JPUT SAVED FO INTO R3
2387 011800 (€20502 BIT RS, k2 ;CHECK FOR END OF A BLOCK.
2388 011602 001204 BNE 218% 3BRANCH IF MORE IN CURRENT BLOCK.
2389 011604 0047€7 003374 JSK PC, MMUP yFIND NEXT BLOCK AND LOOP TO 218$.
CZQMCFO  0-124K MEMORY EXERCISER, 16K VER MAZY11 30A(1052) Z20-FEB-78 07:56 PAGE 51
CZQMCF.P11 14-FEB-78 08:19 7 WORSE CASE NJISE PARITY BYTE TESTING
2390 53R R OR KRR KRR R R KK KR K SRR R K R TR KOH K K KR K KK R o R
2391 (eTEST 17 WORSE CASE NOISE PARITY BYTE TESTING
2322 CHECK PARITY MEMORY WITH A SERIES OF BYTE PATTERNS
2353 1) FORCE WRCG PARITY IN EACH BYTE OF PARITY MEMCRY
2394 2) READ IT BACK WITH ACTION ENABLE SET, MAKING SURE THAT A TRAP OCCURS
23585 3) WRITE GOOD PARITY AND MAKE SURE NO TRAP OCCURS WHEN IT IS READ
2396 4) MAKE SURE THE ERROR ADDRESS BITS (CSR BITS <11-5>) ARE CORRECT
2397 K R Mk ok e OK R ok ok oK ok R K R R K K K ok R K ok K K R OR 40K 3 R K Kk K K kO &k Kk
2388 011610 TST ' 7:
2399 C11510 004567 007014 JSR RS, $SCCPE ;GG TO SCOPE ROUTINE.
2400 011614 C°00CO .WORD 0 iNO MINIKUM BLOCK SIZE REQUIRED THIS TEST.
2401 011616 0C5767 170454 WWPBO: TST MPRX JCHECK FOR ANY PARITY MEMORY.
2402 011622 OC14acd BEQ 15 tCR IF NO PARITY MEMORY.
2403 011624 C12777 000100 167306 BIT #SWO06, @SWk JCHECK FGRINHIBIT PARITY SWITCH.
2404 011632 051402 BEQ 23 TER 1E NOT gt
2405 0115634 0C0167 000622 152 JmP TST20 ;SKIP THIS TEST IF NO PARITY MEMPRY PRESENT.
2406 011840 0C5000 2%: CLR RO JZERO TO BE PUT IN ALL MEMDRY.
2407 011642 004767 004322 JSR PC, SETCON ;RCUTINE TO LOAD ALL MEMORY.
2408 ©11646 0C4487 002554 JSR R4, INITMM INITIALIZE THE MEMORY ADDRESS POINTERS.
2409 011852 036767 167666 167660 WWPBYT: BIT BITPT, PMEMAP ;CHECK IF CURRENT BANK HAS PARITY MEMORY.
2410 011860 ©C1010 BNE 2% ;B8R IF PARITY MEM.
2411 011662 026767 167360 167652 BIT BITPT+2,PMEMAP+2 ;...HI 64K,
2412 011670 0C1004 BNE 28 : ;BR IF PARITY MEM.
2413 C11872 (20502 BIS RS, R2 ;POINT TO END OF EBLOCK.
2414 011674 005202 INC R2 JFIRST ADR OF NEXT BLOCK.
2415 011875 00C1E€7 000540 Jmp WWPBS ;3R TO FIND NEXT BLOCK.
2416 011702 004767 005674 25 JSR ec, SETAE  ;SET ACTION ENABLE (EVEN IF BANKO.)
2417 011705 034767 005724 JSR rC, CKPMER ;CHECK FOR ANY NGM TRAP PARITY ERRORS.
2418 011712 C10227 000114 WWPB1: CMP R2, 114 ;CKECK IF PCINTING TO PARITY ERROR VECTOR.
2419 011716 201004 BNE 3% ;BR IF NOT AT VECTOR.
2420 011720 052702 000004 ADD #a, R2 JSKIP PARITY VECTOR.
2421 011724 0CO1€7 000512 Jump WWF8S ;CHECK FOR BLOCK END.
2422 01173C 1112C1 3s: Move (R2), R1 ;CHECK IF BYTE STILL CLEARED.
2423 011732 001405 BEQ 65% ;BRANCH OVEP ERROR CALL IF GOOD DATA.
2424 011734 004767 006352 645: JSR pC, SPRNT  ;SET UP VALUES FOR ERROR PRINTING.
2425 011740 004767 007674 JSR PC, SERROR  ;#** ERROR =+» (GO TYPE A MESSAGE)
2426 011744 0G0011 LWORD 11 JERROR TYPE CODE.
2427 011746 655
2428 011746 105067 167606 CLRy OEFLG :CLEAR ODD/EVEN FLAG.
2429 011752 1:27C0 000252 MovB #252, RO iSET UP DATA...EV'N, SETS PARITY BIT.
2430 011736 170012 WWP82: MCVB RO, (R2) ;MOV DATA INTO TEST LOCATION.
2431 011760 0316763 167644 MOV .MPRX, R3 ;GET PARITY REGISTER TABLE POINTER.
2432 011784 056773 167622 000000 10S: BIS WwP,@(R3) ;SET WRITE WRONG PARITY.
2433 011772 0327&3 000001 BIS #AE,O(R3)+
2434 011776 CC5713 TST (R3) ;CHECK FOR TABLE TERMINATOR.
2435 012000 001371 BNE 108 i8R IF MORE REGS IN TABLE.
2436 ;% SET WRONG PARITY IN LOCATION UNDER TEST.
2437 012202 110012 NCVB RO, (R2) (WRITE SAME DATA (EXCEPT PARITY) VIA DATOB.
2438 012004 0167C¢3 167620 oY .MPRX, PR3 JGET PARITY REG TABLE POINTER.
2439 012010 026723 167576 1182 BIC WP, @(R3)+ ;CLEAR WRITE WRONG PARITY.
2440 012014 005713 TST (R3) ;CHECK FOR TABLE TERMINATO®.
2341 012016 ¢i1374 BNE 1$ ;BR I7 MORE PARITY REGISTERS.
2492 012020 0:6737 167606 000114 MoV .PBTRP, ®#PARVEC ;SET UP VECTOR FOR EXPECTED TRAP.
2443 ;% DETECT WRONG PARITY VIA DATIP; DATOB SrOULDN'T EXECUTE.
23444 012026 105412 NEGB (R2) ;DATIP (DATOB AND COM PARITY BIT.)

2445

3+ SHOULD rAVE TRAPPED TO PETRP.

SEQ 0132

SEQ 0133



CZIMCFO
CZOMCF .

2446
2447
2448
2449
2450
2451

2452
2453
2454
2455
2456
2457
2458
2459
2460
2461

2462
2463
2464
2465
24€6
2467
2468
2469
2470
2471

2472
2473
2474
2475
2476
2477
2478
2479
2480
2481

2482
2483
2484
2485
2486
2487
2488
2489
2490
2491

2492
2493
2494
2495
2496
2497
2498
2499
2500
2501

CZQMCFO
CZQMCF .

2502
2503
2504
2505
2506
2507
2508
2509
2510
2511
2512
2513
2514
2515
2516
2517
2518
2519
2520
2521
2522
2523
2524
2525
2526
2527
2528
2529
2530
2531

2532
2533
2534
2535
2536
2537
2538
2539
2540
2541

2542
2543
2544
2545
2546

0-123K NEMCRY EXERCISER, 16K VER MACY11 30A(1052) 20~FEB-78 07:56 PAGE 52
P11 14-FEB-78 08:19 T17 WORSE CASE NOISE PARITY SYTE TESTING SEQ 0134
012030 016737 167602 000114 MoV .PESRV, G#PARVEC ;RESET VECTOR FOR UNEXPECTED TRAPS.
012036 C€C4767 006700 643 JSR PC, SPRNTO  ;SET UP VALUES FOR ERROR PRINTING.
012042 064767 007572 JSR PC, SERROR ;r%* ERROR »x» (GO TYPE A MESSAGE)
012046 080012 LWORD 12 ;ERROR TYPE CODE.
012050 000562 BR WWPB4 iSKIP TRAP SERVICE.
;* EXPECTED PARITY MEMORY TRAPS COLE HERE.
012052 016737 167560 000114 PBTRP: MOV .PESRV, €#PARVEC :RESET PARITY VECTOR FOR UNEXPECTED TRAPS.
012060 022626 cmp (SP)+, (SP)+ JRESET THE STACK POINTER AFTER TRAP.
012062 C16703 167540 MoV .MPRO, R3 ;GET PARITY REG AND MAP TABLE POINTER.
012066 022713 000001 218: BIT #BITO, (R3) JCHECK IF THIS REGISTER EXISTS.
012072 001003 BNE 22% 3BR IF IT DOESN'T EXIST.
012074 017301 000000 MoV €(R3), PRI (GET THE CONTENTS.
012100 100413 BMI 23% 1BR IF ERROF FLAG SET.
012102 0£2703 000010 22%: ADD #10, R3 {MOVE POINTER TO NEXT REG.
012106 020367 167516 cmp R3, .MFRX  ;CHECK FOR END OF TABLE.
C12112 103765 BLO 218 ;BR IF MORE REGISTERS.
012114 064767 006222 64%: JSR PC, SPRNTO ;SET UP VALUES FOR ERROR PRINTING.
012120 064767 007514 JSR PC, $SERRCR ;*»x ERROR »x% (GO TYPE A MESSAGE)
012124 000013 .WORD 13 JERROR TYPE CODE.
012126 000533 BR WwPB4 JEXIT AFTER ERROR.
012130 026763 167410 000002 235: BIT BITPT, 2(R3) {CHECK THE MAP FOR THIS REGISTER.
012133 001011 ENE 248 : iBR IF THIS REGISTER CONTROLS THIS BANK.
012140 ©367€3 167402 000004 8IT BITPT+2,4(R3) JCHECK THE HI 64K.
012146 001005 BNE 24% :BR IF THIS REGISTER CONTROLS THIS BANK.
012150 004767 006162 65%: JSR PC, SPRNTP  ;SET UP VALUES FOR ERROR PRINTING.
012154 004767 007460 JSR pC, $ERROR ;*»% ERROR =¥+ (GO TYPE A MESSAGE)
012160 0C0014 LWORD 14 ;ERROR TYPE CODE.
012162 248:
012162 010046 mMev RO,-(SP) 3 1PUSH RO ON STACK
012184 0:0200 MoV R2, RO JGET THE ADDRESS POINTER.
C12166 0©527C0 003777 BIC #3777, RO ;CLEA™ LOW ADDRESS BITS.
012172 0003C0 SwA3 RO JSHIFT 6 PLACES RIGHT.
012174 006300 ASL RO
012176 066300 ASL RO
012200 005767 166402 TST MMAVA ;CHECK FOR NEW MGMT.
012204 001404 BEQ 25% ;BR IF NO NEM MGUT.
012206 0427C0 177600 BI~ #177600,R0 ;CLEAR BANK BITS
012212 ©€£3700 172344 ACD @HKIPAR2,RO JADD MEW MGNT OFFSET.
012216 0%27C0 100001 25%: BIS 4#BIT15+BIT6,R0 ;SET ERRCR AND AE BIT IN CHECK WORD.
©12222 C16367 000006 167256 Mov 6(R3), RESRVD ;GET AFPPROPIATE MASK.
012220 046700 167262 BIC RESRVD, RO ;CLEAR PARITY REG BITS RESERVED FOR FUTURE.
012224 046701 167256 RESRVD, R1 ;CLEAR PARITY REG BITS RESERVED FOR FUTURE.
{NOTE: THE ABOVE INSTRUCTION (2 WORDS) CAN BE NOP'ED FOR UNMIXED MEMORY TYPES.
012240 0200C1 cvp RO, R1 ;COMPARE THE CHECK WORD WITH THE DATA READ.
012242 001405 BEQ 678 1BRANCH OVEF ERROR CALL IF GOOD DATA.
012244 004767 006066 6o$: JSR eC, SPRNTP ;SET UP VALUES FOR ERROR PRINTING.
012250 004767 007364 JrR PC, SERROR ;»¥x ERROR »*+ (GO TYPE A MESSAGE)
012254 000015 .WORD 15 {ERRCR TYPE CODE.
012256 673
012256 075073 000000 CLR @(R3) ;CLEAR REG INCLUDING ACTION ENABLE.
012262 010346 MGV R3,-(SP) $iPUSH R3 ON STACK
012264 062703 000010 26%: ADD #10, R3 {UPDATE POINTER TO NEXT PARITY REG + MAP.
012270 020367 167334 cmp 3, .MP.X  ;CHECK FOR END OF TABLE.
012274 101014 BHI WWPB3 ;BR IF END OF TABLE REACHED.
012276 032713 000001 RTT #BITO, (R3) {CHECK IF NEXT REG EXISTS.
0-124K MEMORY EXERCISER, 16K VER MACY11 30A(1052) 20-FEB-78 07:56 PAGE 53
P11 14-FEB-78 08:19 17 WORS: CASE NOISE PARITY BYTE TESTING SEQ 0135
012302 051370 BNE 26% ;BR IF THIS PARITY REG DOESN'T EXIST.
012304 017301 000000 MOV @(R3), R1 {SAVE AND CHECK FOR ERROR FLAG.
012310 1C0365 BPL 263 ;B8R IF NO EFROR FLAG.
012312 004767 006020 6e%: USR pC, SPRNTP  ;SET UP VALUES FOR ERROR PRINTING.
012316 GC4767 007316 JSR PC, $ERRGR  ;**% ERROR »** (GO TYPE A MESSAGE)
012322 000016 .WORD 16 ;ERROR TYPE CODE.
012324 050757 8R 263 1BR AFTER EFRIR.
012326 111204 WWPB3: MGOVB (R2), R4 {GET THE DATA FOR CHECKING.
;# READING THE DATA VIA DATI TO CHECK IT SrCULD CAUSE PARITY ERROR, BUT
;% ACTION ENABLE IS NOT SET IN CONTROLING FEG, SG NO TRAP SHOULD OCCURE.
012330 111212 movs (R2), (R2) JRESTORE RIGHT PARITY
JNOTED  THE \BOVE INSTRUCTION CAN SE WCP'ED FOR FROCESSORS
i WHICH DO ONLY DATOB TO DESTINATION OF MOVE INSTRUCTIONS.
012332 012603 MoV (SP)+.R3 ;1POP STACK INTO R3
012334 017301 000000 MoV @(R3), Rt ;READ THE PARITY REGISTER TO CHECK IT AGAIN.
012340 046701 167152 BIC RESRVD, ©1 ;CLEAR PARITY REG BITS RESERVED FCR FUTURE.
INOTE: THE ABOVE INSTRUCTICN (2 WORDS) CAN BE NOP'ED FOR UNMIXED MEMORY TYPES.
012244 0342700 000001 BIZ WAE, RO ;CLEAR THE ACTION ENABLE BIT IN TEST DATA.
012350 CI0001 cmp RO, R1 ;COWPARE THE CHECK WORD WITH THE DATA READ.
©12352 0514C5 BEQ 65% iBRANCH OVEF ERROR CALL IF GODD DATA.
©12354 CG47€7 005756 64%: JSR PC, SPRNTP  ;SET UP VALUES FOR ERRCR PRINTING.
012360 0C47€7 007254 JSR PC, SERROR ;% ERROR *** (GO TYPE A MESSAGE)
012264 00015 LWORD 15 ;ERROR TYPE CODE.
012386 65%:
012366 012772 000001 000600 MOV ut, €(R3) ;CLEAR ALL BUT ACTION ENABLE.
012374 10401 Mov R4, ]1 JGET DATA READ FROM MEMORY FOR TESTING.
012376 0126C0 MOV (SP)+,RO 1 :1POP STACK INTO RO
0124C0 120001 c.8 0, R1 ;CHECK THE DATA.
012402 001405 BEQ 673 i 8RANCH OVEF ERROR CALL IF GOOD DATA.
0124C4 004767 005732 66$: JSR PC, SPRNTO ;SET UP VALUES FOR ERROR PRINTING.
012410 0 4767 007224 JSR PC, SERROR  ;**» ERROR =4% (GO TYPE A MESSAGE)
012414 000017 LWORD 17 JERROR TYPE CODE.
012416 675:
012316 110012 WWPB4: MCVB RO, (R2) {RESTORE DATA.
012420 105712 TST8 (R2) ;00 A DATI TO BE SURE RIGHT PARITY.
012422 012700 000253 MOV #253, RO ;SET 0DD PAITY DATA.
012426 105167 167126 ccs OEFLG {CHECK IF DONE BOTH 0DD AND EVEN PARITY.
012432 100002 BPL 27% ;BR IF DONE BOTH EVEN AND 0DD.
012434 00167 177316 JNP WWPB2 iLOCP BACK AND DO OCD(PARITY BIT CLR).
012440 005202 27%: INC R2 JMOVE FOINTER TO NEXT #MEMORY BYTE.
012442 030502 WWPBS: BIT RS, R2 1CHECK FOR END OF BLOCK.
012444 001402 BEQ 308 $BR IF END OF BLOCK FOUND.
012446 000167 177240 Jmp WWPB1 ;LOOP BACK TO TEST NEXT BYTE.
012352 004767 002526 30%: JSR PC, MMUP JFIND NEXT BLOCK AND LOOP TO WwPBYT
012456 004767 005054 JSR pC, MAMF 1GO RESET PARITY REGISTERS.
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CZQUCF . P11 14~FEB=78 08:19 Tz0 RANDCM DATA TESTING THRU PROGRAM CCDE RELOCATION. SEQ 0136
2547 TR RO On N K KR KR K KR R R KR R KK B KK K R K
2548 i#TEST 20 RANDOM DATA TESTING THRU PFOGRAM CODE RELOCATION.
2549 R R R kR R KRR K K R KR KR K R KR R R N
2550 012462 TST20:
2551 012452 (004567 006142 JSR RS, $SCOPE ;GO TO SCOPE ROUTINE.
2552 012486 000000 .WORD 0 $NO MINIMUM BLOCK SIZE REQUIRED THIS TEST.
2553 012470 010703 RANTST: MOV PC, R3 $GET CURRENT PROGRAM COUNTER.
2554 012472 02703 007777 3] #7777, R3 sPOINT TO BEGINNING OF CURRENT 2K BLOCK.
2555 012476 0C4467 001724 JSR R4, INITMM 3 INITIALIZE THE MEMORY ADDRESS POINTERS.
2556 012502 010246 18 MoV R2, -(5P) 1SAVE MEMORY POINTER.
2557 12504 010346 [ R3, ~(SP) $SAVE "DATA" PCINTER.
2558 012506 012322 28: MOV (R3)+, (R2)+ tMOV CODE INTO TEST MENORY.
2558 012510 022703 007777 BIT #7777, R3 {CHECK FOR END OF "DATA TABLE"
2560 012514 001002 BNE 3 iBRANCH IF NORE
2561 012516 162703 010000 sus #10000, R3 JRESET POINTER TO START OF "RANDOM DATA"
2562 012522 0205C2 3s: BIT RS, R2 iCHECK FOR END OF BLOCK
2563 001370 BNE 2% iBRANCH IF MORE.
2564 012603 MoV (SP)+, R3 YRESET "DATA" POINTER.
2565 0125C2 MoV (SP)+, R2 yRESET MEMO%Y POINTER.
2566 012300 4s: MoV (R3)+, RO ;GET S/B DATA.
2567 0122C1 Mov (R2)+, Rt $1GET THE DATA FROM MEMORY UNDER TEST.
2568 020001 cmp RO, R1 iCOMPARE THE CHECK WORD WITH THE DATA READ. v
2569 001405 BEQ 65% 1BRANCH OVE? ERROR CALL IF GOOD DATA.
2570 004767 005620 64%: JSR PC, SPRNT2 {SET UP VALUES FOR ERROR PRINTING.
2571 0C4767 007066 JSR PC, $ERROR ;»%» ERROR #*»x (GO TYPE A MESSAGE)
2572 000020 .WORD 20 +ERROR TYPE CODE.
2573 65%:
2574 0327¢3 007777 BIT #7777, R3 ;CHECK FOR END OF "DATA TABLE"
2575 001002 BNE 5% 1BR IF MORE.
2576 162703 010000 sus #10000, R3 tRESET POINTER TO TOP OF “DATA TABLE".
2577 5%:
2578 0305¢2 BIT RS, R2 ;CHECK FOR END OF A BLOCK.
2579 012570 CO13€0 BNE 4% $BRANCH IF MORE IN CURRENT BLOCK.
2580 012572 0047€7 00243 JSR FC, MMUP ;FIND NEXT BLOCK AND LOOP TO 1$.
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CZQMCF.P11 14-FEB-78 08:19 SECTION 3: INSTRUCTION EXECUTION TESTS. SEQ 0137
2581 .SBTTL SECTION 3: INSTRUCTION EXECUTION TESTS.
2582 SRR KK KR Kok R OR R K Ok KOY R R R R KR KK KR KR KRR R KK K
2583 ,*TEST 21 EXECUTE DATI, DATO THRU MEMORY.
2584 i* EXECUTES THE INSTRUCTION 'NMCV R4,(R2)' THROUGHOUT MEMORY.
2585 i* AN 'RTS RE' (CODE 205) IS PLACED AFTER THE 'MCV' INSTRUCTION TO RETURN
2588 i* CONTROL TQ THE MAIN PROGRAM FOR INSTRUCTION EXECUTION CHECKOUT.
2587 7% THIS IS AN EXAMPLE OF WHAT THIS TEST DOES IN RELATION TO MEMORY:
2588 i
2589 i* MEMORY INSTRUCTION CONTENTS OF MEMORY LCCATION
2590 i+ LOCATION PLACED THERE AFTER INSTRUCTION EXECUTION
2591 A
2592 A 1ST PASS / 40000 010412 000205
2593 3%  THRU TEST / 40002 000205 000205
2894 i
2595 ¥ 2ND PASS / 40002 010412 000205
2526 i* THRU TEST / 40004 000205 000205
2597 H
2598 P ETC., ETC., ETC.
2583 i
2600 3 DATA WRITTEN ON TOP OF IUT BY THE IUT (SHOULD BE).
2601 i DATA READ FROM MEMORY (WAS).
2602 e ADDRESS OF IUT/DATA.
2603 d INSTRUCTION UNDER TEST (IUT).
2604 i RTS R5 (CODE 205).
2605 i* RS = BLOCK BOUNDRY BIT MASK.
2606 LR R R RO KK R KK K KKK KR R KR K0 Rk KR K KK R R K ROR
2607 012576 TST21:
2608 012576 0045€7 006026 JSR RS, $SCOPE ;GO TO SCOPE ROUTINE.
2609 012502 0C0003 .WORD 3 JMINIMUM BLOCK SIZE OF 2 WORDS
2610 ; REQUIRED FOR THIS TEST.
2611 ©12604 0201€7 000056 Jmp TST22 $SKIP TO NEXT TEST WHEN LESS THAN ONE BLOCK
2612 i AVAILAELE FOR TEST.
2613 012610 ¢€127C3 010412 DIdO: MCv #010412,R3 $GET 'NOV R4, (R2)' INSTRUCTION (IUT).
2614 012614 012704 000205 Mev #205, R4 ;GET 'RTS RS!'
2615 C€12623 0104C0 MoV R4, RO $SET UP S/8 DATA AFTER EXECUTION.
2616 012822 0044E€7 001600 JSR R4, INITMM  INITIALIZE THE MEMORY ADDRESS POINTERS.
2617 01 u(G 0:0322 152 MCv ’3, {R2)+ TPUT 1UT INTO FIRST LOC OF BLOCK.
2618 0104512 2s: MoV R4, (R2) $PUT 'RTS R5' FOLLOWING IUT.
2619 004542 usr RS, =(R2) ;GO EXECUTE THE IULT.
2620 0°22C1 Mov (R2)+, Rt yGET THE DATA FROM THE MEM ADR UNDER TEST.
2621 020001 CiP RO, R1 ;COMPARE THE CHECK WORD WITH THE DATA READ.
2622 601405 BEQ . 65% +BRANCH OVEF ERROR CALL IF GOOD DATA.
2623 004767 005514 645: JSR PC, SPRNT3 ;SET UP VALUES FOR ERROR PRINTING.
2624 024747 006766 JSR PC, $ERROR  ;*** ERROR »#x (GO TYPE A MESSAGE)
2625 ococ21 . WORD 21 ;ERROR TYPE CODE.
2626 65%:
2627 010322 MCV R3, (R2)+ sPUT THE IUT INTO THE NEXT LOCATION.
2828 C30502 BT RS, R2 ;CHECK FOR END OF A BLOCK.
2629 0C1363 BNE 23 iBRANCH IF MORE IN CURRENT BLOCK.
2630 004767 002316 JSR PC, MMUP ;FIND NEXT ELOCK AND LOOP TO 1%.




CZOMCFO  0-124K NEMORY EXERCISER, 16K VEF MACY11 30A(1052) 2C-FEB-78 07:56 PAGE 56
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2631 SRR R KR xR e ke R AR kKR e R KRR KRR KK
2632 s#TEST 22 EXECUTE DATI, DATCS (LCwW BYTE) THRU MEMORY.
2633 i*  LEXECUTES THE INSTRUCTICN 'MOVB R4,(R2)' THROUCHOUT MEMORY.
2634 ;% AN 'RTS RE' (CODE 2¢3: IS PLACEC AFTER THE 'MCVB' INSTRUCTION TO RETURN
2635 s#  COTROL TCQ THE MAIN FRCGRAM FOR INSTRUCTICN EXECUTION CHECKOUT.
2636 ix  THIS IS AN EXAMPLE OF WHAT THIS TEST DOES IN XELATION TO MEMORY:
2637 15
2638 i MEMORY INSTRUCTION CONTENTS OF MEMORY LOCATION
2639 s LOCATION PLACED THERE AFTER INSTRUCTION EXECUTION
2640 ¥
2641 i 157 PASS / 40000 110412 110605
2642 i+ THRU TFS™ / 40002 000208 0c0205
2643 i
2644 g 2ND PASS / 40002 110412 110805
2645 ;*  THRU TEST / 40004 000205 000205
2646 ie
2647 R ETC., ETC., ETC.
2648 e
2649 ;% RO = DATA WRITTEN ON TOF OF I1UT BY THE IUT (SHOULD BE).
2650 i R1 = DATA READ FROW NENMORY (WAS).
2651 ;% K2 = ADDRESS OF IUT/CATA.
2652 3* R3 = INSTRUCTION UNDER TEST (IUT).
2653 ;= R4 = RTS Rv (CODE 205).
2654 i* RS = BLOCK BOUNLCRY BIT MASK.
2655 DR R R R R O KR K R R K R K KRR K X
2656 012668 TaT22:
2657 012666 004567 005736 JSR RS, $SCOPE 0 TO SCOPE ROUTINE.
2658 012672 000003 LWJIRD 3 FINTM BLOCK SIZE OF 2 WORL3
2659 ; REQUIRED FCR THIS TEST.
2660 012674 O0001E7 000060 JMP TS5T23 JSKIP TO NEXT TEST WHEN LESS THAN ONE BLOCK
2661 7 AVAILABLE FOR TEST.
2662 012700 0:27C3 110412 DibsL: MOV #110412 ,R3 ET ‘MOVE F4,(R2)' INSTRUCTION (IUT).
2663 012704 012704 000205 Mcv #205, R4 ET 'RTS RS'
2664 012710 0i27C0 110605 MoV #110605,RC ET UP S/B DATA AFTER EXECUTION.
2665 012714 004467 001506 JSR R4, IN.TMM NITIALIZE THE MEMORY ADDRESS POINTERS.
2666 012720 010322 15: Mov R3, (R2)+ UT 1UT INTO FIRST LOC OF BLOCK.
2667 012722 010412 27: MCv R4, (R2) UT 'RTS R5' FOLLOWING IUT.
2668 012724 004542 JSR R5, =(R2) 0 EXECUTE THE IUT.
2669 012726 012201 MCv (R2)+, R1 yGET THE DATA FROM THE MEM ADR UNDER TEST.
2670 012730 020061 cme RO, R1 s COWPARE THE CHECr WORD WITH THE DATA READ.
2871 012732 0014C5 BEQ 65% 1 BRANCH OVEP ERROR CALL IF GOOD DATA.
2672 012734 CLA7€7 00E422 645 JSR PC, SPRNT3 ;SET UP VALUES FOR ERROR PRINTING.
2673 012740 004767 006674 JSR PC, SERRCR  ;»** ERROR **x (GO TYPE A MESSAGE)
2674 012744 000021 .WORD 21 yERROR TYPE CODE.
2675 012746 65%:
2676 012746 030322 MoV R3, (R2)+ ;PUT THE IUT INTO THE NEXT LOCATION.
2677 012750 020502 BIT R5, R2 ;CHECK FOR END OF A BLOCK.
2678 012752 001363 BNE 2% ;BRANCH IF WORE IN CURRENT BLOCK.
2673 012754 004767 002224 JSR PC, MMUP ;FIND NEXT BLOCK AND LOOP TO 13.
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2680 DA R KR KR KO R ROR R e kR KR R ROk Kk
2681 *TEST 23 EXECUTE DATI, DATOE (HIGH BYTE) THRU MEMCRY.
2682 i* EXECUTES THE INSTRUCTIGN 'MOVB R3,-(R2)' THROUGHOUT MEMORY.
2683 i* AN 'RTS RE’ (CODE 205) IS PLACED AFTER THE 'MCVB' INSTRUCTION TO RETURN
2684 i* CONTROL TO THE MAIN PRCGRAM FOR INSTRUCTION EXECUTION CHECKOUT.
2685 i+ THIS IS AN EXAMPLE OF WHAT THIS TEST DOES IN RELATION TO MEMORY:
2686 HA
2687 A MEMORY INSTRUCTION CONTENTS OF MEMORY LOCATION
2688 Hd LOCATION PLACED THERE AFTER INSTRUCTION EXECUTION
2689 e
2690 * 1ST PASS / 40000 110342 161342
2691 ix  THRU TEST / 40002 000205 000205
2692 thd
2€93 H 2ND PASS / 40002 110342 161342
2694 +* THRU TEST / 40004 000205 000205
2695 i
2696 i ETC., ET ETC.
2637 i
2698 i* RO = DAY\ WRITTEN ON TOP OF [UT BY THE IUT (SHOULD BE).
2692 i* R1 = DATA READ FROM MEMORY (WAS).
2700 i® R2 = ADDRESS CF IUT/DATA.
2701 3% R3 = INSTRUCTION UNDER TEST (IUT).
2702 i¥ R4 = RTS R5 (CODE 205).
2703 ;7%= R5 = BLOCK BOUNDRY BIT MASK.
2704 B L N T rrrreem—————
2705 012780 TST23:
2706 012760 004567 005644 JSR RS, $SCOPE ;GO TO SCOPE ROUTINE.
2707 012764 000003 .WORD 3 JMINIMUM BLCCK SIZE OF 2 WORDS
2708 ; REQUIRED FOR THIS TEST.
2709 012766 O0CO01€7 000064 JMP TST24 $SKIP TO NEXT TEST WHEN LESS THAN ONE BLOCK
2710 ; AVAILABLE FOR TEST.
2711 012772 0127C3 110342 DID8H: MCV #110342,R3 JGET 'MOVB F3,-(RZ)' INSTRUCTION (IUT).
2712 012776 0127C4 000205 MCv #2053, R4 GET 'RT3 R5'
2713 013002 0:27C0 161342 MOV #181342,R0 JSET UP S5/8 DATA AFTER EXECUTION.
2714 013008 G044€7 001414 JSR R4, INITMM  JINITIALIZE THE MEMORY ADDRESS POINTERS.
2715 0123012 010322 15 mev R3, (R2)+ $PUT IUT INTO FIRST LOC (F BLOCK.
2716 013C14 010412 25: mMCv 24, (R2) $PUT 'RTS R5' FOLLOWING IUT.
2717 013016 004862 177776 JER RS, ~2(R2) ;GO0 EXECUTE THE IUT.
2718 013022 005302 DEC RZ YADJUST R2 TO POINT TO MAUT.
2719 013024 012201 MoV (R2)+, Rt JGET THE DATA FROM THE MEM ADR UNDER TEST.
2720 013026 CzocCt Ccwp RO, R1 1 COMPARE THE CHECK WORD WITH THE DATA READ.
2721 013030 0G14C5 BEQ 653 $BRANCH OVER ERROR CALL IF GOOD DATA.
2722 013022 C047€7 005324 64%: JSR PC, SPRNT3 [ SET UP VALUES FOR ERROR PRINTING.
2723 013033 004777 006576 JSR PC, SERROR  ;##*» ERROR «#* (GO TYPE A MESSAGE)
2724 012042 000021 .WORD 21 yERROR TYPE CODE.
2725 013c44 6531
2726 013045 010322 MoV R3, (R2)+ tPUT THE IUT INTO THE NEXT LOCATION.
2727 013046 020502 BT RS, R2 1CHECK FOR END OF A BLOCK.
2728 013050 001361 BNE 23 iBRANCH IF MCRE IN CURRENT BLOCK.

2729 013052 004767 002126 JSR PC, MMUP 3 FIND NEXT BLOCK AND LOOP TO 1%.
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2730 LK KRR KK K B KR K K KRR KK
2731 i=TEST 24 EXECUTE DATI, DATIP, DATO THRU MENORY.
2732 i* EXECUTES THE INSTRUCTICN 'NEG (R2)' THROUGHOUT MEMORY.
2733 i AN 'RTS RS' (COCI 203) IS PLACED AFTER THE 'NZG' INSTRUCTION TO RETURN
2734 iv CONTROL TG THE MAIN PROGRAM FOR INSTRUCTION EXECUTION CHECKOUT.
2735 i+ THIS IS AN EXAMPLE OF WHAT THIS TEST DOES IN RELATION TO MEMORY:
2736 P
2737 P MEMORY INSTRUCTION CONTENTS OF MENJRY LOCATION
2738 i LOCATION PLACED THERE  AFTER INSTRUCTION EXECUTION
2739 i
2740 i« ST PASS / 40000 005412 172366
2741 i THRU TEST / 40002 000205 000205
2742 i*
2743 i% 2ND PASS / 40002 005412 172366
2744 ;% THRU TEST / 40004 000205 000205
2745 . i+
2746 e ETC., ETC., ETC.
2747 P*
2748 i% RO = DATA WRITTEN ON TGP OF IUT BY THE IUT (SHOULD BE).
2749 ;v RI = DATA READ FROM MENMORY (WAS).
2750 i R2 = ADDRESS OF IUT/DATA.
2751 i* R3 = INSTRUCTION UNDER TEST (IUT).
2752 i+ R4 = RTS RS (CODE 205).
2753 ;= RS = BLOCK BOUNDRY BIT NASK.
2754 TR R R ok K KRR R K K R KK K R K R Kk K R K R KK
2755 013056 TST24:
2756 013056 004567 005546 USR RS, SSCOPE ;GO TO SCOPE ROUTINE.
2757 013062 000003 .WORC 3 IMINIMUM BLOCK SIZE OF 2 WORDS
2758 i REQUIRED FOR THIS TEST.
2759 013064 0C0167 000060 ump 15725 ;SKIP TO NEXT TEST WHEN LESS THAN ONE BLOCK
2760 i AVAILABLE FOR TEST.
2761 013070 0127C3 005412 DIPDO: MOV #005412,R2 (GET 'NEG (F2)' INSTRUCTION (IUT).
2762 013074 032704 000205 MOV #205, R3 IGET 'RTS RS’
2783 013100 012700 1723.3 MoV #172366,RO SET UP S/B DATA AFTER EXECUTION.
2764 013104 004457 001316 JSR R4, INITMM INITIALIZE THE MEMORY ADDRESS POINTERS.
2765 013110 010322 15: MCV R3, (R2)+  ;PUT IUT INTO FIAST LOC OF BLOCK.
2766 013112 030412 2s: MOV R4, (R2)  {PUT 'RTS RS' FOLLOWING IUT.
2767 013114 04542 JSR RS, -(R2) ;GO EXECUTE THE IUT.
2768 013116 012201 Mev (R2)+, RI {GET THE DATA FROM THE MEM ADR UNDER TEST.
2769 013120 620001 e RO, R1 {COMPARE THE CHEC. WORD WITH THE DATA READ.
2770 013122 001405 BEQ 658 {BRANCH OVEP ERROR CALL IF GOOD DATA.
2771 013124 004767 005232 6451 USR PC, SPRNT3  ;SET UP VALUES FOR ERROR PRINTING.
2772 013130 004767 006504 JSR PC, SERROR i*+x ERROR <+ (GO TYPE A MESSAGE)
2773 013134 000021 .WORD 21 {ERROR TYPE CODE.
2774, 013138 655:
2775" 013126 010322 MoV R3, (R2)+  ;PUT THE IUT INTO THE NEXT LOCATION.
2776 013140 030502 BIT RS, R2 {CHECK FOR END OF A BLOCK.
2777 013142 001363 BNE 25 {BRANCH IF WORE IN CURRENT BLOCK.
2778 013144 004767 002034 JUSR rC, MMUP  ;FIND NEXT BLOCK AND LOOP TO 1S.
n,
)’;é
o
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2779 IR R R R K OK KRk ok R R OF KR KR KO ok 3 K R KR R KR KR R KR R R KK
2780 I+TEST 25 EXECUTE DATI, DATI, DATIP, DATOB (LOW SYTE) THRU MEMORY.
2781 i+ EXECUTES THE INSTRUCTICN BICB (R2)+,-(R2)' THAOUGHOUT MEMORY.
2782 i+ AN 'RTS RE' (CODE 205) IS PLACED AFTER THE BICB' INSTRUCTION TO RETURN
2783 i+ CONTROL TG THE MAIN PRCGRAM FOR INSTRUCTION EXECUTION CHECKOUT.
2784 i+ THIS IS AN EXAMPLE GF WHAT THIS TEST DOES IN RELATION TO MEMORY:
2785
2786 MENCRY INSTRUCTION CONTENTS OF MEMORY LOCATION
2787 LOCATION PLACED THERE  AFTER INSTRUCTION EXECUTION
2788 ;
2789 1ST PASS /40000 142242 142000
2790 THRU TEST / 40002 000205 000205
2791
2732 2ND PASS / 40002 142242 142000
2793 THRU TEST / 40004 000205 000205
2792 i
2795 i* ETC., ETC., ETC.
2796 i*
2797 i+ RO = DAin WRITTEN ON TOP OF [UT BY THE IUT (SHOULD BE).
2798 i+ RY = DATA READ FROM MEMORY (WAS).
2799 i+ R2 = ADDRESS OF [UT/DATA.
2800 i R3 = INSTRUCTION UNDER TEST (IUT).
2801 i+ R4 = RTS R5 (CODE 205).
2802 i+ R5 = BLOCK BOUNDRY EIT MASK.
2803 B N T e e——
2804 013150 TST25:
2805 013150 004567 005454 JSR RS, $SCOPE ;GO TO SCOPE ROUTINE.
2808 013154 0000C3 .WORD 3 SMINIMUM BLCCK SIZE OF 2 WORDS
2807 REQUIRED FOR THIS TEST.
2808 013156 000167 000060 ump TST28 KIP TO NEXT TEST WHEN LESS THAN ONE BLOCK
2809 i AVAILABLE FOR TEST.
2810 013162 0127C3 142242 DPDAL: MOV #142242 3 1GET SICB (P2)+,-(R2)' INSTRUCTION (IUT).
2811 013166 01274 000205 Nov #205, R4 iGET 'RTS RS'
2812 013172 012700 142000 MOV #142000, R0 iSET UP S/B DATA AFTER EXECUTION.
2813 013176 0C44E7 001224 JSR R4, INITMM (INITIALIZE THE MEMORY ADDRESS POINTERS.
2814 013202 010372 15: MOV R3, (R2)+  ;PUT IUT INTO FIRST LOC CF BLOCK.
2815 013204 010412 2s: mcy R4, (r2) UT:'RTS RS' FCLLOWING IUT.
2816 013206 004542 us? RS, -(R2) ;GO EXECUTE THE IUT.
2817 013210 0:22C1 Moy (R2)+, R1 iGET THE DA7A FROM THE MEM ADR UNDER TEST.
2818 013212 (20001 cnP RO, R1 ;COMPARE THE CHECK WORD WITH THE DATA READ.
2819 013214 00145 BEQ 65% {BRANCH OVEF ERROR CALL IF GOOD DATA.
2820 013216 004767 0065140 648: SR PC, SPRNT3  ;SET UP VALUES FOR ERROR PRINTING.
2821 013222 004767 006412 JSR eC, SERROR j~#+ ERROR #»» (GO TYPE A MESSAGE)
2822 013226 0£00.1 LWORD 21 ERROR TYPE CODE.
2823 013230 655
2824 012230 010322 Mey R3, (R2)+  ;PUT THE IUT INTO THE NEXT LOCATION.
2825 013232 030502 BIT RS, R2 iCHECK FOR END OF A BLOCK.
2826 013234 00133 B 25 {BRANCH IF MORE IN CURRENT BLICK.

2827 013236 003787 001742 JSR PC, NMMUP ;FIND NEXT BLOCK AND LOOP TOQ 1$.
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2828 B TS ——.
2829 3ATEST 26 EXECUTE DATI, DATI, DATIP, DATOZ (HIGH BYTE) THRU MEMORY.
2830 3% EXECUTES THE INSTRUCTICN '8IS5 (R2)+,(R2)' THXOUGHOUT MEMORY.
2831 i AN 'RTS RS’ (CODE 2C5) IS PLACED AFTER THE 'SISB' INSTRUCTION TO RETURN
2832 ;* CONTROL TO THE MAIN FRCGRAM FOR INSTRUCTION EXECUTION CHECKOUT.
2833 i#  THIS IS AN EXAMPLE CF WHAT THIS TEST DOES IN RELATION TO MEMORY:
2834 H
2835 s MEM3ORY INSTRUCTION CONTENTS OF MEMORY LOCATION
2836 H LOCATION PLACED THERE AFTER INSTRUCTION EXECUTION
2837 Hhd
2838 A 1ST PASS / 40000 152212 157212
2839 i+ THRU TF7° / 40002 00020% 000205
2840 ix
2841 A 2ND PASS / 40002 152212 157212
2842 i* THRU TEST / 40004 000205 000205
2843 H
2844 A ETC., ETC., ETC.
2845 i~
2846 ;% RO = DATA WRITTEN ON TCP OF IUT BY THE IUT (SHOULD BE).
2847 ;% R1 = DATA READ FROM MEMCRY (WAS).
2848 ;> R2 = ADDRESS OF IUT/CATA.
2849 i* R3 = INSTRUCTION UNDER TEST (IUT).
2850 3= R4 = RTS R5 (CODE 2
2851 ;=% RS = BLOCK BOUNCRY EIT F\IASK
2852 B NI I I er———
2853 013242 TCT26:
2854 013242 O0045€7 005362 JSR RS, $SCOPE ;GO TO SCOPE ROUTINE.
2855 013246 000003 .WIRD 3 sMINIMUM BLCCK SIZE OF 2 WORLS3
2856 3 REQUIRED FOR THIS TEST.
2857 013250 COO01€7 000062 ump TST27 $SKIP 70 NEXT TEST WHEN LESS THAN ONE BLOCK
2858 3 AVAILABLE FOR TEST.
2859 013254 0127C3 152212 DPDBH: MOV #152212 ,R3 ;GET 'BISB (R2)+,(R2)' INSTRUCTION (IUT).
2860 01328C 0127C4 000205 mMov #205, R4 JGET 'RTS RS'
2861 013284 0127C0 157212 MoV #157212,R0 3SET UP S5,/B DATA AFTER EXECUTION.
2862 013270 054467 001132 JSR R4, INITMM  INITIALIZE THE MEMORY ADDRESS POINTERS.
2863 013274 (10322 15: MoV R3, (R2)+ ;PUT IUT INTO FIRST LOC OF BLOCK.
2864 013276 030412 23: MoV R4, (R2) $PUT 'RTS R3' FOLLOWING IUT.
2865 013300 004542 JER RS, =(R2) ;GO EXECUTE THE IUT.
2866 013302 0053C2 DEC R2 ;RESET R2 TQ POINT TO IUT.
2867 013304 0312201 NOov (R2)+, Rt t1GET THE DATA FROM THE MEM ADR UNDER TEST.
2868 013306 020001 CN.P RO, R1 s COMPARE THE CHECK WORD WITH THE DATA READ
2869 013310 001405 BEQ 65% $BRANCH OVER ERROR CALL IF GOOD DATA.
2870 013312 004767 005044 64%: JSR PC, SPRNT3  ;SET UP VALUES FOR ERROR PRINTING.
2871 013316 004767 006316 JSR PC, SERROR ;»%x ERROR *** (GO TYPE A MESSAGE)
2872 013322 000021 .WORD 21 ;ERROR TYPE CODE.
2873 013324 65%:
2874 013324 010322 Mov R3, (R2)+ sPUT THE IUT INTO THE NEXT LOCATION.
2875 013326 030502 BIT RS, R2 ;CHECK FOR END OF A BLOCK.
2876 013330 CG01362 BNE 2% ;BRANCH IF NORE IN CURRENT BLOCK.
2877 013332 004767 001646 JSR PC, MMUP ;FIND NEXT BLOCK AND LOOP TO 1S.
|
%
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CZQMCF . B11 14~-FEB-78 08:19 SECTION 4:MCS TESTS SEQ 0143
2878 .SBYTL SECTION 4:MOS TESTS
2879 R AR R K R KR Ak sk R R R K Sk R Kb KR K KK R ok KKK R K KKK R K KK
2880 i
2881 i t
2882 s ST»\—?"INu AT SSING UPWARDS A 4K BANK IS
2883 i* L THEN S ART'NG AT THE TOP ALDRESS OF THE BANK THE
2384 H 0"0’:7 IS READ,THE BYTES ARE SXAPPED TO 177400 AND THE LOCATIGN
2885 ;= RERCAD 7“0 CONFIRWM THE WRITE.THIS IS REPEATED FOR EVERY LOCATION
2886 A A\;DR:’SSED COWNY THE BOTTOM IS REACHED. STARTING AT THE
2887 i* BOTTOM EACH LOCATICN IS READ FOR 177400,VHE BYTES ARE SWAPPED TO
23e8 e O- 377 AND REREAD 7O COWFIRM THE WRITE UNTIL THE TOP ADDRESS OF THE
2689 H Nk IS REACHED. AGAIN STARTING AT THE BCTTCW EACH LOCATION IS READ
2890 i LTHE BYTES SWAPPED TC 177400 A'D THE LOCATICN REREAD TO
2891 s CONFIRM THE WRITE. LAST STARTING FROM THE TCOP AND ADDRESSING DOWN-
2892 ;* WARD EACH LOCATION IS R™AD,THE EYTES SWAPPED TO 000377 AND THE
2893 i% LOCATION IS5 REREAD TO CONFIRM THE WRITE. THIS IS REPEATED FOR EVERY
2684 1 #4K BANK UNDER TEST.
2295 s
2896 P RO=DATA WRITTEN INTO MENGRY(SHOULD BE)
2897 S R ATA READ FROW MENGRY (WAS)
2gce e R IRTUAL ADCRESS
2899 S R IMES THROUGH COUNTER
2300 A R Q7T USED
2301 H RS=BLOCK BOUNDARY BIT MASK.
2902 § LR R R KK R R R KR R R ROk X K R KRR KR KKK R KK
2903 013326 TST27:
2904 013336 004567 005266 JSR RS, $SCOPE ;GO 7O SCOPE RCUTINE.
2905 013342 0G00CO .WORD 0 NGO MINIMUWM ELOCK SIZE REQUIRED THIS TEST.
2906 013344 (CC44€7 001056 JSR R4, INITMM  JINITIALIZE THE WCMORY ADDRESS POINTERS.
2907 013350 0°C2E7 166240 MoV R2, TEMP ;SAVE BANK STARTING ADDRESS
2908 013354 085003 15: CLR R3 sCLEAR PASS COUNTER
2809 013386 012700 000377 Mov #000377,R0 ;SETUP TO WFITE PATTERN
2910 013362 0.00z2 23: mMev RO, (R2)+ VARITE PATTERN
2911 030562 BIT RS R2 JEND OF 4K?
2912 001375 BNE JCONTINUE WRITING IF NO.
2913 0t42e1 3s: MoV -(R2) R1 G‘T DATA WPITEN
2914 czoo0C1 cve RO, 1 ARE THE CHECK WORD WITH THE DATA READ.
2915 0133711 GC1405 BEQ [755 ,oRAHx,H QVER ERRGR CALL IF GOOD DATA.
2916 013375 0047€7 004764 6451 JSR PC, SPRNT2 [SET UP VALUES FCR ERROR PRINTING.
2917 (013402 O0L47€7 006232 JSR pC, SERROR  ;=#» ERRCR =x= (G2 TYPE A MESSAGE)
23918 0134C6 050010 . WORD 10 JERROR TYPE CODE.
2919 013410 B85%:
2920 013410 GCO3CC 45: SWAB RO i SWAP BYTES OF DATA
2821 013412 10012 MoV RO, (R2) (WRITE SwA PPE’) WwORD
2922 13414 011201 MoV (R2),R1 Hel DATA W&ITEN
2923 013416 §oeCot CnpP RO, R1 ;CONVPARE THE CHECK WORD WITH THE DATA READ,
2924 013420 GO1405 BEQ 67% :BRANCH OVEZ ERROR CALL IF GOOD DATA.
2925 054767 004740 665 JER PC, SPRNT2  ;SET UP VALUES FOR ERROR PRINTING.
2926 0La767 006206 JER PC, SERROR ;++x ERROR ==+ (GO TYPE A MESSAGE)
2927 050010 - WORD 10 +ERROR TYPE CODE.
2928 67%:
2929 [oliolcIels) SwWAP RO PPUT DATA BACK TO ORINGINAL
2930 L057C¢3 TS R3 i1F CN PASS 0 OR PASS 3
2931 001403 BEQ 5% iWE ARE ACDFESSING DOWN
2932 020327 000003 CnP R3,43 +IF CN PASS 1 OR 2 GO TO

2633 013446 001010 BNE 8% TUPWARN




CZQMCFO
CZQMCF . P11
2934 013450
2935 (13452
2936 013454
2937 013456
2938 013462
2939 013464
2940 013466
2941 013470
2942 013474
2943 013476
2944 013500
2945 013502
2946 013504
2947 013506
2948 013512
2949 013516
2950 013520
2951 013520
2952 013522
2953 013524
2954 013526
2955 013532
2956 013534
2957 013540
2958 013542
2959 013546
2960
2961
2962
2963
2964
2965
2966
2967
2968
2969
2870
2971
2972
2973
2974 013552
2975 013552
2976 013556
2977 013360
2978 013564
2979 013570
2980 013572
2981 013574
2982 013576
2983 013600
2984 013604
2985 013606
2986 013612
2987 013614
2988 013616
2983 013620
CZQMCFO 0-124
CZQMCF . P11 1
2990 013622
2991 013626
2992 013632
2993 013632
2994 013634
2995 013636
2996 013840
2997 013644
2998 013650
2999 013652
3000 013652
3001 013654
3002 013656
3003 013660
3004
3005
3006
3007 013664
3008 013664
3009 013670
3010 013872
3011 013876
3012 013702
3013 013704
3014 013706
3015 013710
3016 013712
3017 013716
3018 013720
3019 013724
3020 013726
3021 013730
3022 013732
2023 013734
3024 013740
3025 013744
3026 013744
3027 013746
2028 013750
3023 013752
3030 013756
3031 013762
3032 013764
3033 013764
3034 013766
3035 013770
3036 013772

Q-124K MEMORY EXERCISER,
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030502
0C1346
005203
022703 000004
001427
000300
000404
062702 000002
030502
oc1411
011201
020001
001405
004767 0046F1
004767 006122
0co0010

000733
005203
000300
020327 000002
001316
016702 166054
060757
004467 000660
004767 001432

004567 005052
000000
004477 000642
012700 125252
010022
0051C0
030502
001374
004767 001400
0rs003
012764 000046
005303
001376
005304
001374

K MEMORY EXERCISER,
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004467 00060Q
012700 125252

01220t
020001
001405
004767 004522
004767 Q05770
000006

005100
030502
001365
004767 001320

004567 004740
ovooco
064467 000530
012700 052525
010022
0051¢)
030502
001374
C047€67 001266
005003
012704 000046
065303
071376
€05304
001374
004467 000466
012700 052525

012201
020001
001405
004767 004410
004767 005656
000006

005100
030502
001365
004767 001206

16K VER
T27

16K VER
T30
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MARCHING 1'S AND 0'S.
5%: BIT RS,R2 ;DONE A PASS?
BNE 3% +1F NO CONTINUE
INC R3 ;1F YES INCREMENT PASS COUNTER
cmp #4,R3 JARE WE DONE ALL PASSES FOR THIS AK?
BEQ 9% s IF YES BRANCH
SWAB RO JELSE SET UP NEW READ WORD
BR 7% ;GO TO START OF ADDRESS UP
65: ADD #2,R2 {UPDATE TO NEXT ADDRESS
BIT R5,R2 ;DONE A PASS
BEQ 8s 3 IF YES BRANCH
7%: Mov (R2),R1 3GET DATA WRITTEN
cmp RO, ;COMPARE THE CHECK WORD WITH THE DATA READ.
BEQ 698 1BRANCH OVER ERROR CALL IF GOOD DATA
68%: JSR PC, SPRNT2 ;SET UP VALUES FOR ERRDR PRINTING.
JSR PC, SERRQR ;»»» ERROR w»»* (GO TYPE A MESSAGE)
. WORD 10 1ERROR TYPE CODE.
89%:
BR 43
8%: INC R3 i INCREMENT PASS COUNTER
SWAB RO ;SET UP NEW READ wORD
CmMP R3,#2 . 1ADDRESSING UPR?
BNE 33 3IF NO GO TO DOWN SEQUENCE
Mov TEMP,R2 * sIF YES RESET ADCRESS TO START
BR 7% 1GO TO UP SEQUENCE
9% JSR R4, INITMM JINITIALIZE MEMORY ADDRESS POINTERS
JSR PC,MMUP ;UPDATE TO NEW BANK IF EXISTS

3R K KR K R K kK R K R R gk Ok
s*TEST 30 WRITE CHECKERBOARD STARTING WITH '125252' DATA.
i* THESE TESTS WRITE A CHECKERSQOARD THROUGHQUT MEMORY,STALL

i* FOR 2 SECONDS THEN CHMECK PATTERN TO VERIFY DATA DID NOT

i* DETERIORATE BETWEEN REFRESH CYCLES.

i

RO=DATA WRITTEN INTO MEMORY(SHOULD BE)

R1=DATA READ FROM MEMORY (WAS)

R2=.iRTUAL ADDRESS

R3=SMALL LOOP COUNTER FOR STALL

i* R4=NUMBER OF TIMES SMALL LOOP DONE

* RS5=BLOCK BOUNDARY BIT MASK.

T O R R o R O R Kk O O K R K Rk

TST30:

JSR RS, $SCOPE ;GO TO SCOPE ROUTINE.
<WORD [} iNO MINIMUM BLOCK SIZE REQUIRED THIS TEST.
JSR R4, INITMM ;INITIALIZE THE MEMORY ADDRESS POINTERS.
MOV #125252 ,RO iSETUP DATA PATTERN
18: Mov RO +(R2)+ WRITE A WORD
com RO ;COMPLEMENT DATA
BT RS, R2 ;CHECK FOR END OF A BLOCK.
BNE 138 ¢BRANCH IF MORE IN CURRENT BLOCK.
JSR PC, MMUP ;FIND NEXT BLOCK AND LOOP TO 1$.
CLR R3 +SET UP COUNTER FOR STALL
Maov #46, R4 ;DO LOCP 46 TIMES OR 2 SEC. TOTAL.
28 DEC R3
BNE 23
DEC R4
BNE 2%
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WRI. CHECKERBOARD STAR1ING WITH '125252' DATA.
JSR R4, INITMM  ;INITIALIZE THE MEMORY ADDRESS POINTERS.
MOV #125252,R0 ;INIT DATA FOR CHECKING
3$:
MoV (R2)+, R1 JGET THE DATA FROM MEMORY UNDER TEST.
cmp RO, R1 ;COMPARE THE CHECK WORD WITH THE DATA READ.
BEQ 65% iBRANCH OVER ERROR CALL IF GOOD DATA
64%: JSR PC, SPRNT2 ;SET UP VALUES FOR ERROR PRINTING.
JSR PC, SERROR ;#%% ERROR *»* (GO TYPE A MESSAGE)
+WORD 6 ERROR TYPE CODE.
65%:
com RO .
BIT RS, R2 ;CHECK FOR END OF A BLOCK,
BNE 3% iBRANCH IF MORE IN GURRENT BLOCK.
JSR PC, MMUP ;FIND NEXT BLOCK AND LOQP TO 1§.

TR R o Ok Kk KR R K R kKR R R R
*TEST 31 WRITE CHECKERSOARD STARTING WITH 052525 DATA

R K KK R R KRR KR OB KK SRR O R R O K K K R K R R
TST31:

JSR RS, $SCOPE ;GO TO SCOPE ROUTINE.
-WORD 0 iNO MINIMUM BLOCK SIZE REQUIRED THIS TEST.
JSR R4, INITMM ;INITIALIZE THE MEMORY ADDRESS POINTERS.
MoV #052525, RO ;SETUP DATA PATTERN

182 MoV RO, (R2)+  jWRITE A WORD
com RO
BIT RS, R2 ;CHECK FOR END OF A BLOCK.
BNE 1$ iBRANCH IF MQRE IN CURRENT BLOCK.
JSR ec, MMUP ;FIND NEXT BLOCK AND LOOP TO 1S.
cit R3 iSET COUNTER FOR LOQP
MoV #48, R4 iDO LOOP 46 TIMES OR 2 SEC. TOTAL
2s: DEC R3
BNE 2%
DEC R4
BNE 28
JSR R4, INI'MM  ;INITIALIZE THE MEMORY ADDRESS POINTERS,
MOV #052525,R0 JINIT PATTERN FOR CHECKING
3s:
MoV (R2)+, Rt ;GET THE DATA FROM MEMORY UNDER TEST,
cmp RO, R1 ;COMPARE THE CHECK WORD WITH THE DATA READ,
BEQ 65% ;BRANCH OVER ERROR CALL IF GODD DATA.
645: USR rC, SPRNT2 ;SET UP VALUES FOR ERRCR PRINTING.
USR PG, SERROR j»%* ERROR #*¥ (GO TYRE A MESSAGE)
LWORD 6 iERROR TYPE CODE.
658
coM RO
BIT RS, R2 ;CHECK FDR END OF A BLOCK.
BNE 33 ;BRANCH IF MORE IN CURRENT BLOCK.
JSR rc, MMUP iFIND NEXT BLOCK AND LOQP TO 1S.

SEQ 0144

SEQ 0145
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3037 .SBTTL DONE: RELOCATE PROGRAM AND REFEAT ALL TESTS.
3038 013776 PONE:
3039 013776 004567 004628 JSR RS, $SCCPE ;GO TO SCOPE ROUTINE,
3040 014002 0C0QO0 LWORD 0 iNO MINItUM BLOCK SIZE REQUIRED THIS TEST,
3041 014004 005067 165160 T$T32:  CLR STIMES JRESET ITERATION COUNTER FOR RESTARTING TEST.
3042 014010 105067 165066 CLRB STSTNM iRESET TEST NUMBER,
3043 014014 036767 164562 165512 1§: BIT PRGWAP, SAVTST ;CHECK IF RPOGRAM IS IN TEST AREA,
3044 014022 0p1004 BNE 25 1BR IF IT PROG IN MEM TQ BE TESTED,
3045 014024 036767 164554 165504 BIT PRGMAP+2 SAVTST+2 ;CHECK HI 64K
3046 014032 0C1435 BEQ $EOQ i8R IF PROG NOT IN MEM TO BE TESTED.
3047 014034 032777 00Q200 16507§ 28: BIT wswo7. E3WR iCHECK FOR INHIBIT RELOCATION SWITCH,
3048 014042 001031 BN[ SEOP 1SKIP RELOCATION IF SWITCH SET.
3049 014044 022767 000003 164530 cMp #3, PRGMAP ;CHECK IF PRCGRAM IN FIRST 8K,
3050 014052 001013 BNE a3 iBR [F NOT IN FIRST BK.
3051 014084 023737 000042 000046 CcHp ©442,8446 {CHECK FOR ACT11
3052 014062 PO1416 BEQ 68 iBR IF ACT11.
3053 014084 105737 001224 TsT8 GHSENY $CHECK FOR APT1{
3054 014070 001013 BN 1] $IF APT11 DO NOT RELOCATE
3055 iMUST BE XXDP QR STANDALONE
3056 014072 004767 002362 JSR pPC, RELTOP ;RELOGATE PROGRAM TO TOP OF MEMORY.
3057 014076 000167 172002 3%: ump START1 7LOOP BACK AND RUN ALL TESTS AGAIN.
3058
3059 014102 004767 002754 4g: JSR PC, RELO {RELQCATE PROGRAM BACK TO FIRST 8K.
3060 014106 005757 000042 TST [T} JTEST FOR
3061 014112 001402 BEQ 6% i1F NOT R NG UNDER MON. DONT
3062 014114 C04767 003150 §7: JSR PC, RESLOR ;RESTORE L ADERS.
3063 014120 6%:
3064 014120 004567 007366 UsR RS, SPRINT ;GO PRINT OUT THE FOLLOWING MESSAGE.
3065 014124 001201 «WORD  SCRLF {ADDRESS DF MESSAGE TO BE TYPED
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CZQMCF.P11 14~FEBr78 08119 DONE:  RELOCATE PROGRAM AND REPEAT ALL TESTS. SEQ 0147
3066 B I L T T L L T )
3067
3068 .SBTTL END OF PASS ROUTINE
3069
3070 i*INCREVENT THE PASS NUMSER (§PASS)
3071 (¥TYPE "END PASS #XXXXX" (WHERE XXXXX IS A DECIMAL NUMBER)
3072 ivIF THERES A MONITOR GO TO IT
3073 ;#I1F THERT ISN'T JUMP TO START1
3074
3075 014126 ’ $EOP:
3076 014126 0~0240 NOP
3077 Q14130 005067 165034 CLR STIMES

1ZERO THE NUMBER OF ITERATIONS

f
3078 014134 005267 165052 INC $PASS i INCREMENT THE PASS NUMBER

3079 C14140 042767 100000 165044 BIC #100000,5PAS  :iDON'T ALLOW A NEG. NUMBER

3080 014146 005327 DEC (PC)+ ;:L00P?

3081 014150 0C0001 SEQRCT: .WORD 1

3082 014152 003040 BGT SDOAGN YES

3083 014154 012737 MoV (PC)+,@(PC)+ i tRESTORE COUNTER

3084 014156 000001 $ENDCT: ,WORD 1

3085 014160 014150 SEQPCT

3086 Q14162 004567 Q07324 JSR RS, SPRINT ;GO PRINT OUT THE FOLLDWING MESSAGE.
3087 014166 014260 LWORD  $ENDMG DDRESS OF MESSAGE TO BE TYPE

3088 014170 016746 165016 MoV $PASS,=(5P) {iSAVE 3PASS FOR TYPEOUT

3089 3% THE NEXT TWQ INSTRUCTIONS PROVIDE AN INTERFACE TO THE $TYPDS ROUTINE
3090 i wmmuT USING A "TRAPY INSTRUCTION AS CALLED FOR BY **SYSMAC#*,
3091 Q14174 013746 177776 ®4PSW, =-(SP)  ;PUT THE PROCESSOR STATUS ON THE STACK
3092 014200 004767 010226 . JSR PC, STYPDS ;GO TO THE SUEROUTINE

3093 014204 0C4567 007302 JSR RS, SPRINT ;GO PRINT QUT THE FOLLOWING MESSAGE.
3094 014210 014275 JWORD  SENULL 1ADDRESS OF MESSAGE TP BE TYPED
3085 014212 $GET42:

3095

3097 014212 0616700 163624 MoV a2, RO :;GET MONITOR ADDRESS

3098 014216 061416 BEQ $DOAGN : 1BRANCH IF NO MONITOR

3099 014220 050005 RESET ;1 iCLEAR THE WORLD

3100 014222 Q04710 SENDAD: JSR PC, (RO) GO TO MONITOR

3101 014224 060240 NCP SAVE ROOM

3102 014226 000240 NOP FOR

3103 014230 0C0240 NOP ACTI1

3104 014232 023737 000042 000046 cwp @#42,0446 ARE WE UNDER ACT17 DR XXDP

3105 014240 001405 BEQ SDOAGN IF ACT11 THEN RTSTART

3106 014242 105737 001224 1578 @HSENV CHECK FOR APT11

3107 014246 6C1002 BNE $DOAGN 1i1F APT11 THEN RESTART

3108 014250 004767 003074 JSR PC, SAVLDR ;;IF XXDP FIRST SAVE MONITOR

3109 014254 $DDAGN:

3110, 014254 000167 171624 ump START1 RETURN* % %%

3111 014260 005015 047105 020104 $ENDMG: .ASCIZ <15><12>/END PASS p/
3112 014266 040520 051523 . 02,440

3113 014274 000

3114 014275 377 377 000 SENULL: ~BYTE =1,-1,0 1 iNULL CHARACTER STRING

3115 .SBTTL SUBROUTINE AND TRAP ROUTINE SECTION.

3116 LSBTTL MEMORY MANAGEMEWT AND ADDRESSING SUBROUTINES,

3117 B RO ko kK R KR K b K K K K KR R K K KR K
3118 i% SET UP ALL THE MEM MGMT REGISTERS FOR NORMAL QPERATION.

3119 ;= THE PROGRAM IS POINTED TO BY PARS 0 AND 1.

3120 i« THE MEMGRY UNDER TEST IS POINTED TO BY FARS 2 AND 3.

3121 ;% THE DEV.CE ADDRESS AREA IS POINTED TO BY PAR 7.
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3122 ;* PARS 4, 5, AND 5 ARE UNUSED.
3123 R R KOR R K R XK R R KK KKK R kb Kk A
3124 014300 MMINIT:
3125 014300 012737 077406 1723"C MoV #200-1%400+UP+RW,@¥KIPDRO ;SET KIPDRO = RW UP 200 BLOCKS
3126 014308 012737 077406 172302 MOV #200~-1*300+UP+RW ,@#KIPDR1 3SET KIPDR1 = RW UP 200 BLOCKS
3127 014314 012737 077406 172304 MoV #200-1+400+UP+RW , @/ KIPDR2 JSET KIPDR2 = RW UP 200 BLOCKS
3128 014322 012737 077406 172306 MOV #200~1=400+UP+RW ,@#KIPDR3 iSET KIPDR3 = RW UP 200 BLOCKS
3129 014330 005037 172310 CLR @#KIPDR4
3130 014334 005037 172312 CLR @#KIPDRS
3131 014340 0C5037 172314 CLR @#KIPDORE
3132 014344 012737 077406 172316 MoV #200-1+400+UP+RW,®#KIPDR7 1SET KIPDR7 = RW UP 200 BLOCKS
3133 014352 005037 172340 CLR BHKIPARO 1MAP PARO INTO BANKO
3134 014355 012737 000200 172342 Mov #200, G#KIPAR1 ;MAP PAR1 INTO BANK1
3135 014364 005037 17237} CLR @#KIPAR2 ;MAP PAR2 INTO BANKO
3136 014370 005037 172346 CLR @HKIPARS
3137 014374 0C5037 172350 CLR @HKIPARA
3138 014400 0C5037 172E52 CLR @H#KIPARS
3139 014404 005037 172354 CLR @W#KIPARG
3140 014410 012737 007600 172356 MOV #7600, @AKIPAR7 ;MAP PAR7 INTO I/Q BANK
3141 014416 012737 000001 177572 MoV #1, ®#SRO ;ENABLE MEMORY MAMAGEMENT
3142 014424 000207 RTS PC +RETURN
3143
3144
3145 TRk R R KK K R KR KKK K YOK K KR K R R R K K K KK KKK K K K R R K K
3146 NMEMORY ADDRESS POINTER INITIALIZATION ROUTINES.
3147 TR R R R SOk K K K Ok KK KK KK R R R K K K R YK K K K KK R KK Ok
3148 014426 012767 000001 165410 INITMM: MOV #BITO, BITPT $SET POINTER TO EBANKO
3149 014434 005067 165106 CLR BITPT+2 ;CLEAR HI 64K BANK POINTERS
3150 014440 0050602 CLR R2 ;SET ADDRESS POINTER TO 0
3151 014442 016705 165140 Mov BLKMSK, RS ESET R5 TO BLOCK MASK.
3152 (014446 005767 164134 TST MMAVA iCHECK FOR MEM MGMT AVAILABLE
3153 014452 001514 BEO 1038 ;BRANCH IF NO MEM MGMT
3154 014454 005037 172344 CLR GHKIPAR2 ;SET UP 3RD PAR TO BANKO
3155 014460 012702 040000 Mmaov #40000, R2 ESET VIRTUAL ADR POINTER
3156 014464 036767 165054 165036 18: BIT BITPT, TSTMAP ;CHECK IF THIS BANK TO BE TESTED
5 3157 014472 001015 BNE 23 1BRANCH IF MATCH
% 3158 014474 036767 165046 165030 BIT 3ITPT+2,7STMAP+2 ;CHECK IN HI MAP
k 3159 0i4502 0061011 BNE 2% ;BRANCH IF MATCH
3160 014504 062727 000200 172344 ADD #200, ©®+KIPAR2 ;UPDATE MEN MGMT, THIRD PAR.
3161 014512 O0063€7 165028 ASL BITPT ;UPDATE LO FOINTER TO NEXT BANK.
3162 014516 006167 165024 ROL BITPT+2 ;...HI POINTER.
3163 014522 1003€0 BPL 1% ;BR IF MORE.
3164 014524 0000CO HALT ;FATAL ERROR!!! NO 4K BANK FOUND?
3165 0145286 02677 165012 165046 2$: BIT BITPT, LADMAP HECK IF LAST BANK.
3166 014534 001004 BNE 33 3BR IF LAST BANK.
3167 014536 036767 165004 165040 BIT BITPT+2,LADMAP+2 ;CHECK IF LAST BANK.
3168 014544 001405 BEQ a3 ;BR IF NOT LAST BANK.
3169 014546 01'67C5 163026 3s: M~/ LADMSK, RS ;SET MASK TO FIND LAST ADR.
3170 014552 (042767 020000 165C16 BIC #20000, TMPLAD KE SURE VIRTUAL LAST ADR IN BANK 2.
3171 014560 013737 172334 172346 43: Mov @#KIPAR2,@#KIPAR3 ;COPY CURRENT PAR INTO FORTH PAR.
3172 014586 0°6767 164752 164754 MoV BITPT, TMPPT ;COPY BITPT...LO 64K.
3173 014574 016767 164746 164750 MoV BITPT+2,TMPPT+2 . .HI B4K.
3174 014502 032705 020000 BIT #BIT13, RS HECK FOR A BLOCK SIZE OF 8K.
3175 014608 001505 BEQ 213 7BRANCH IF NOT BK.
3176 014610 062737 000200 172346 55: ADD #200, @#-1IPAR3 ;UP DATE FORTH PAR.
3177 014616 006367 164726 ASL TMPPT JUPDATE LO POINTER TO NEXT 4K BANK.
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3178 014622 006167 164724 ROL TMPPT+2 i...HI POINTER.
3179 014626 100473 BMI 208 ;BR IF NO MORE.
3180 014630 036767 164714 164672 BIT TMPPT, TSTMAP ;CHECK IF BANK TO BE TESTED.
3181 014833 001004 BNE 6% sBRANCH IF A MATCH.
3182 014640 06767 164706 164564 BIT TMPPT+2,TSTMAP+2 ;CHECK FOR HI 64K BANKS.
3183 014546 001760 BEQ 5% 1BRANCH IF NO MEWMORY
3184 014650 036767 164674 164724 6S: BIT TMPPT, LADMAP  ;CHECK IF LAST BANK.
3185 014656 001004 ENE 7% ;BRANCH IF A MATCH
3186 014660 (26767 164666 164716 BIT TMPPT+2, LADMAP+2 ;CHECK HI 64K
3187 014666 001455 BEQ 21% ;BR IF NOT LAST EANK.
3188 014670 016705 164704 7%: mMov LADMSK, RS iRESET MASK TO FIND LAST ADR.
3189 014674 052767 020000 164674 BIS #20000, TMPLAD ;MAKE SURE LAST ACDRESS IS IN BANK 3.
3180 014702 000447 BR 21% ;BR TO FINISH UP.
3191
3192 014704 036767 164634 164616 10$: BIT BITPT, TSTMAP ;CHECK IF THIS BANK TO BE TESTED.
3193 014712 0C1006 BNE 1% ;BR IF MATCH.
3184 014714 052702 020000 ADD #20000, R2 JUPDATE PHYSICAL ADR PNTR TO NEXT BANK.
3195 014720 1C6367 164620 AS'.B BITPT sUPDATE BANK POINTER TO NEXT BANK.
3196 014724 100367 BPL 10% ;BR IF MORE BANKS.
3187 014726 060000 HALT ;FATAL ERROR!!! NO 4K BANK FOUND?
3198 014730 016767 164610 164612 11%: Mov BITPT, TMPPT ;COFY BANK FOINTER.
3199 014736 026767 164602 164636 BIT BITPT, LADMAP ;CHECK IF LAST BANK.
3200 014744 001021 BNE 12% 3BR IF LAST BANK.
3201 014746 03275 020000 BIT #BIT13, RS ;CHECK FOR BK BLOCK SIZE.
3202 014752 001423 BEQ 21% 3BRANCH IF SMALLER BLOCK SIZE.
3263 014754 106367 164570 ASLB TMPPT ;POINT TO NEXT BANK.
3204 014760 100416 BMI 203 ;BRANCH IF OVERFLOW.
3205 014762 036767 164562 164540 B.. TMPPT, TSTMAP ;CHECK IF BANK TO BE TESTED.
3206 014770 001412 BEQ 20% ;BRANCH IF NOT TO BE TESTED.
3207 014772 112767 000011 164557 move #11, FLAGBK ;SET 8K BLOCK SIZE FLAG.
3208 015000 076767 164544 164574 BIT TMPPT, LADMAP ;CHECK FOR LAST BANK.
3209 015006 0C14C3 BEQ 208 ;BR IF NOT LAST BANK.
3210 015010 0367C5 164564 12%: MOV LADMSK, RS JRESET MASK TO FIND LAST ADR.
3211 015014 000302 BR 21% i SKIP MASK RESET.
3212 015016 0127C5 017777 20%: MoV #NASKAK ,R5 ;RESET MASK TO 4K BLOCK SIZE.
3213 015022 056767 164516 164520 21%: BIS BITPT, TMPPT 3SET TMPPT FOR FLAGING LAST BANK.
3214 015030 0567€7 164512 164514 BIS BITPT+2,TMPPT+2
3215 015038 03G67€7 164502 164524 8IT BITPT, FADMAP ;CHECK IF FIRST ADDRESS NEEDS TO BE SET.
3216 015044 C01004 BNE 22% ;BR IF FIRST BANK.
3217 015046 036767 164474 1864516 BIT BiTPT+2,FADMAP+2 ;CHECK HI 64K.
3218 015054 001450 BEQ INITEX 1BR IF NOT FIRST BANK.
3219 015056 016702 1643102 22%: mMov TMPFAD, R2 ;RESET ADDRESS POINTER TO FIRST ADR.
3220 015062 000445 BR INITEX
3221
3222 015084 016705 164516 INITDN: MOV BLKMSK, RS ;RESET R5 TO CURRENT BLOCK MASK.
3223 015070 05002 CLR R2 ;INIT ADDRESS POINTER.
3224 015072 O0C57€7 163510 TST MMAVA ;CHECK FOR MEM MGMT
3225 015075 cCC1411 BEQ 31% iBRANCH IF NO MEM MGMT
3226 015100 100000 164440 Mov #81T15, BITPT+2 ;SET POINTER TO TOP BIT
3227 015106 164432 CLR BITPT
3228 015112 007600 172344 Mov #7600, @#KIPAR2 ;SET PAR TO TOP OF MEM
3229 015120 BR 328 ;BRANCH TD COMMOM AREA
3230
3231 015122 0004.0 164414 31§: Mov #BITg, BITPT iSET UP BANK POINTER
3232 015130 015152 164416 32%: Mov #3335, MMORE SET “MMDOWN" EXIT ADDRESS.

3233 015136 C66767 163436 164410 ADD RELOCF, MMORE iADD OFFSET
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3234 015144 004767
3235 015150 00000
3236 015152 036767
3237 015160 0©010C1
3238 015162 026767
3239 015170 001402
3240 015172 016702
3241 015176 010467
3242 015202 000204

3243
3244
3245
3246
3247
3248
3249
3250 015204 036767
3251 015212° 001122
53252 015214 0367€7
3253 015222 001116
3254 015224 016705
3255 015230 C©€G5767
3256 015234 0C1515
3257 015236 012702
3258 015242 082737
3259 015250 O0C6367
3260 (©15254 0C6167
3261 015260 160577
3262 015262 0367€7
3263 015270 001004
3264 015272 0367€7
3285 015200 001760
32686 015302 036767
3267 015310 001004
3268 015312 0267€7
3269 015320 001405
3270 015322 016705
2271 015326 042767
3272 015334 016767
3273 015342 016767
3274 015350 032705
3275 015354 001530
3276 015356 013727
3277 015364 062737
3278 015372 006367
3279 015376 0C61867
3280 015402 180513
3281 (015404 038767
3282 015412 001004
3283 (15414 036767
3284 015422 001760
3285 015424 036767
3286 015432 001004
3287 015434 036767
3288 015442 001475
3289 015444 016705
CZQMCFQ 0-124K MEMORY
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3290 015450 0527867
3291 015456 000467
3292
3293 015460 026702
3294 015484 001064
3295 015466 000474
3296
3297 015470 106267
3298 015474 001407
3299 015476 103455
3300 015500 105067
3301 015504 162702
3302 015510 0£2702
3303 015514 106367
3304 015520 1€C457
3305 015522 036767
3306 015530 0021767
3307 015532 036767
3308 015540 001402
3309 015542 018705
3310 015546 016767
3311 015554 032705
3312 015560 001426
3313 015562 106367
3314 015568 100421
3315 015570 036767
3316 015576 001415
3317 G15600 026767
3318 015606 112767
3319 0155614 036767
3320 015622 001403
3321 015624 C16705
3322 015630 000402
3323 015832 0127CS
3324 0155638 058767
3325 015644 0Z67€7
3326 015652 016716
3327 015656 0002C7
3328
3329 015660 005767
3330 015864 001402
3321 015666 004767
3332 0158672 000207
3333
3334
3335
3336
3337
3338
3339
3340 015674 076767
3341 015702 0C1004
3342 015704 036767
3343 015712 001404
3344 015714 026702
3345 015720 001052
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08:19 MEMORY MANAGENENT AND ADDRESSING SUBROUTINES. SEQ 0150
000524 USR PC, MMDOWN ;ROUTINE TO SEARCH DOWNWARD FOR TOP MEM BANK
HALT JFATAL ERROR!!! NO MEM INDICATED IN MEM MAP ABOVE BK!
164366 164422 338: BIT BITPT, LADMAP ;CHECK FOR NON BOUNDRY LAST ADDR.
BNE 343 ;BR IF LAST BANK FLAG FOUND.
164360 164414 BIT BITPT+2,LADMAP+2, ;CHECK FOR NON BOUNDRY LAST ADDR.
BEQ INITEX 1BR IF NO LAD FLG FOUND.
164376 343 MOV LSTADR, R2 JSET UP R2.
164352 INITEX: MC ' R4, MMORE ~ ;PUT RETURN PC INTO "MWMORE"
RTS R4 i RETURN
SRRk kK SR kKKK KOK K R R  KK K K K K K K e K R OK O KK K K
i+ COMMON UPWARDS ADDRESSING ROUTINE
i+ FINDS NEXT EXISTING 4K BANK AND UPDATES POINTERS.
;% GOES TO ADDRESS IN "MMC.:E" IF MORE BANKS,
;* DOES STRAIGHT EXIT WHE'. ALL MEMORY HAS BEEN DONE.
;,.u....‘nu.u...“..u.n.".u...nu..n...v.."....uuu..
164340 164370 MMUP:  BIT TWMPPT, LADMAP ;CHECK FOR LAST BANK FLAG.
BNE 10§ iBR IF LAST ,BANK.
164332 164362 BIT TMPPT+2,LADMAP+2 ;CHECK FOR LAST BANK FLAG.
BNE 108 ;BR IF LAST BANK.

164356 MOV BLKMSK, RS {RESET R5 TO BLOCK MASK.

63752 TST MMAVA ;CHECK FOR NEW MGMT AVAILABLE
BEQ 208 - $BRANCH IF 1O MEM MGMT
040000 MoV #40000, R2 ;RESET VIRTUAL ADR POINTER
000200 172344 1S: ADD #200,  @#KIPAR2 ;UPDATE MEM MGMT, THIRD PAR.
164270 ASL BITPT ;UPDATE LO FOINTER TO NEXT BANK.
164266 ROL BITPT+2 {...HI POINTER.
BMI 328 {BR IF ALL DONE.

164256 164240 BIT BITPT, TSTMAP ;CHECK IF THIS BANK EXISTS
BNE 2% ;BRANCH IF MATCH

164250 164232 BIT BITPT+2,TSTMAP+2 ;CHECK IN HI MAP
BEQ 18 {BRANCH IF NO MATCH

164236 164272 2S: BIT BITPT, LADMAP ;CHECK FOR LAST BANK FLAG.
BNE 3$ {BRANCH IF LAST BANK FLAG.

164230 164264 BIT BITPT+2,LADMAP+2 ;CHECK IF LAST BANK FLAG.
BEQ as :BR IF NOT LAST BANK.

164252 33: MOV LADMSK, RS IRESET MASK.

020000 164242 8IC #20000, TMPLAD ;MAKE SURE VIRTUAL LAST ADR IN BANK 2

164204 164206 4S: MOV SITPT, TMPPT  ;COPY BITPT...LO 64K.

164200 164202 MoV BITPT+2,TMPET+2 ;...HI 64K.

020000 8IT #BIT13, RS ;CHECK FOR A BLOCK SIZE OF BK.

BEQ 313 ;BRANCH IF NOT.
172344 172346 1oV @#KIPARZ2,@#KIPAR3 ;CGPY CURRENT PAR INTO FORTH PAR.
000200 172336 5S: ADD #200,  ©4KIPAR3 ;UP DATE FCRTH PA
164152 ASL TWPPT ,u:ons Lo UOXNTER TO NEXT 4K BANK.
164150 ROL TMPPT+2 .HI POINTER.
BMI 308 18R IF NO WORE.

164140 164116 65: BIT TMPPT, TSTMAP ;CHECK IF BANK TO BE TESTED.
BNE 73 ;BRANCH IF A MATCH.

164132 164110 BIT TMPPT+2, TSTMAP+2 ;CHECK FOR HI 64K BANKS.
BEQ 5% . ;BRANCH IF NO MEMORY

164120 164150 7S: BIT T'\1PPT LADMAP ;CHECY FOR LAST BANK FLAG.
BNE $BRANCH IF A MATCH

164112 164142 BIT TMPPT+2 LADMAP+2 ;CHECK HI 64K
BEQ 318 ;BR IF NO LAST BANK FLAG.

164130 8s: MoV LADMSK, RS {RESET MASK TO FIND LAST ADDRESS.
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020000 154120 BIS #20000, TMPLAD ;SET VIRTUAL ADR TO BANK 3.

BR 318
164112 10$: cmp TMPLAD, R2 ;CHECK IF LAST ADR REACHED.
BNE 318 ;BR IF MORE.
BR 328 ;BR IF ALL DONE.
164063 208: ASRB FLAGBK {SHIFT 8K FLAG
BEQ 22§ ;BR IF NOT 8K BLOCK.
BCS 308 :BR IF ANOTHER 4K.

164053 CLRB FLAGBK LEAR OUT ALL FLAGS.

040000 su8 #40000, R2 ACK UP 8K.

020000 218: ADD #2000, K2 ;UPCATE PHYSICAL ADR PNTR TO NEXT BANK.

1640%4 228: ASLS BITPT {UPDATE POINTER.

BMI 32% {BRANCH WHEN END IS REAGHED.

1640168 164000 BIT BITPT, TSTMAP HECK IF THIS BANK EXISTS,

BEQ 218 RANCH IF NO MATCH.

164006 164042 BIT BITPT, LADMAP HECK FOR LAST BANK FLAG.

BEQ 235 R IF NO MATCH.

164032 Mov LADMSK, RS ESET MASK TO FI'.) LAST ADR.

163772 163774 23§: MoV BITPT, TMPPT ET UP TMP POINTER

020000 BIT #BIT13, RS HECK FOR 8K BLOCK SIZE

BEQ 313 RANCH IF SMALLER BLOCK SIZE.

163762 ASLB TMPPT OINT TO NEXT BANK.

BMI 308 RANCH IF OVERFLOW.

163754 163732 BIT TMPPT, TSTMAP ;CHECK IF BANK TO BE TESTED.

BEQ 308 ;BRANCH IF NOT TO BE TESTED.

163740 163774 BIT BITPT, LADMAP HECK FOR LAST BANK FLAG.

000011 163743 MovB 411, FLAGSK ET 8K BLOCK FLAG.

163724 163760 BIT BITPT, LADMAP ;CHECK FOR LAST BANK FLAG.

BEQ 308 1BR IF NO FLAG.
163750 MoV LADISK, RS ;RESET MASK TOFIND LAST ADR.
BR 31s

017777 30%: MoV #MASK4K , RS ;SET MASK TO 4K.

163702 163704 31§: BIS BITPT, TWMPPT  ;SET TMPPT FOR FINDING LAST ADR.

163676 163700 BIS BITPT+2, TMPPT+2

163676 #ov WMORE,  (SP) ;FUDGE RETUFN ADDRESS TO LOOP.

RTS PC {RETURN
;% BEFORE FINAL EXIT, CHECK FOR ANY NCN-TRAP PARITY ERRORS.
164412 328: TST MPRX ;CHECK FOR ANY PARITY REGISTERS PRESENT.
BEQ 333 R IF NONE.

001744 JSR PC, CKPMER HECK FOR PARITY MEMORY ERRORS.
33s: RTS PC ;STRAIGHT RETURN.
g S
;* MEMORY DOWNWARDS ADDRESSING SUSBROUTINE.

FINDS NEXT LOWER 4K BANK AND UPDATES POINTERS.
GOES . ) ADDRESS IN "MMORE" IF MORE BANKS,
;* DOES STRAIGHT EXIT WHEN ALL MZMORY HAS BEEN DONE.
B T O T T T —

163644 163666 MMDO.N: BIT BITPT, FADMAP ;CHECK FOR FIRST ADR FLAG.

ENE 15 i8R IF FIRST ADR IN THIS BANK.

163636 163660 BIT BITPT+2,FADMAP+2 ;CHECK FOR FIRST ADR FLAG.

BEQ 2% {BR IF NO FLAG
163644 15: cMP TMPFAD, R2 {CHECK IF FIRST ADDRESS REACHED.
BNE EH ;BR IF MORE.
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3346 015722 000453 BR 108 1BR IF ALL DONE.
3347 015724 005767 162656 28: TST MMAVA {CHECK IF MEM MGMT IS AVAILABLE
3348 015730 001425 BEQ 6% {BRANCH IF NOT
3349 015732 1562737 000200 172344 3§: SuB #200, GAKIPAR2 ;LOWER MEM NGMT PAR BY 4K
3350 015740 006067 163602 ROR BITPT+2 11OV POINTER TO NEXT LOWER BANK...HI MAP.
3351 015744 006067 163574 ROR BITPT 1...LO MAP.
3352 015750 103440 BCS 108 i8R IF NO MORE,
3353 015752 036767 163566 163550 BIT BITPT, TSTMAP ;CHECK FOR BANK EXISTING
3354 015760 001004 BNE 4 {BR IF BANK TO BE TESTED.
3355 015762 036767 163560 163542 BIT BITPT+2,TSTMAP+2 ;CHECK FOR BANK IN MI MAR,
3356 015770 001760 BEQ 33 iBR IF NOT THERE.
3357 015772 012702 060000 43: MO 460000, R2 {SET ADR PDINTER TO TOP OF BANK
3358 015776 000411 BR 7% ;GO TO COMMCN EXIT
3359 016000 162702 020000 5%: suB #20000, R2 :BACK POINTER DOWN ONE BANK
3360 016004 0C6267 153534 6S: ASR BITPT {MOVE POINTER TO NEXT LOWER BANK
3361 016010 1€3420 BCS 108 ;BRANCH TQ EXIT IF NO MORE MEM
3362 016012 0326787 163526 163510 BIT BITPT, TSTMAP ;CHECK IF BANK EXISTS
3363 016020 001767 BEY 58 :BRANCH IF BANK COESN'T EXIST
3364 016022 C26767 163516 163540 7S: BIT BITPT, FADMAP ;CHECK IF FIRST BANK FLAG.
3365 016030 01004 BNE 8s (BR IF FIRST BANK.
3366 016032 036767 163510 163532 BIT BITPT+2,FADMAP+2 ;CHECK IF FIRST BANK FLAG.
3367 016040 001402 BEQ 9% {ER IF NO FLAG FOUND.
3368 016042 016705 163520 8s: MoV FADMSK, RS {SET UP RS TO FIND FIRST ADDRESS.
3369 016046 0167.5 163502 9s: MOV MMORZ, (SP) {RESET RETURN ADDRESS
3370 016052 000207 10$: RTS pC {RETURN
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3371 .SBTTL SUBROUTINES FOR ADDRESS AND WORSE CASE NOISE TESTS.
3372 R N e e I ™
3373 ;* SUBROUTINE TO CALCULATE PHYSICAL ADDRESS AND PUT IT IN RO (BOTTOM 16 BITS).
3374 i* BITS 16 AND 17 ARE IN $TMPO.
3375 B R I I IT™ ™™
3376 016054 010200 PHYADR: MOV R2, RO ;VITRUAL INTO RO
3377 016056 005067 163076 CLR $TMPO ;CLEAR TEMP SAVE OF HIGH BITS
3378 016062 005767 162520 Te MAVA {CHECK FOR MEM MGMT AVAILABLE
3379 016066 001417 BEQ 18 ;BRANCH IF NO MEM MGMT
3380 016076 010146 MOV R1,-(5P) 1 ;PUSH R1 ON STACK
3381 016072 013701 172344 MOV @HKIPAR2, R1 {GET PAR TO BE ADDED TO VIRTUAL
3382 016076 006301 AStL R1 JSHIFT IT 6 TIMES
3383 016100 006301 ASL R1
3384 016102 006301 ASL R1
3385 016104 006301 ASL R1
3386 016106 06301 ASL R1
3387 016110 CC6167 163044 ROL STMPO ;SAVE EXTRA BITS
3388 016114  0C6301 ASL R1
3389 016116 006167 163036 ROL STMPO
3330 016122 060100 ADD R, RO ;ADD SHIFTED PAR TO VIRTUAL
3391 016124 012601 Mov (SP)+,R1 ::POP STACK INTO R1
3392 016126 000207 1$: RTS PC :RETURN
3393
3394 R R e L L T
3395 ;* SUBROUTINE TO PUT BANK NUMSER INTO RO.
3396 3R R KR K OK H KR OR KRKOR KR KR K K R KR R K KK K K KR KOk KK K KK
3397 016130 005000 BANKNO: CLR RO JINIT RO
3398 016132 010146 MOV R1,-(5P) ;1PUSH R1 ON STACK
3399 016134 010246 wov R2,-(SP) ;iPUSH R2 ON STACK
3400 016136 016701 163402 MoV BITPT, Rt {GET BANK MAP POINTER...LO 64K.
3401 016142 016702 163400 MoV BITPT+2,R2 .. HI BAK.
3402 016146 006202 18: ASR R2 JSHIFT POINTER...HI
3403 016150 0060C1 ROR R1 i...L0
3404 016152 103403 BCS 2s {BR WHEN POINTER FOUND.
3405 016154 1052C0 INCB RO :COUNT BANKS.
3406 016156 100373 BPL 1$ ;BR IF NOT OVERFLOW.
3407 016160 0000GO HALT ;FATAL ERROR!!! NO POINTER FOUND.
3408 016162 2%:
3409 016162 012602 MOV (SP)+,R2 ;;POP STACK INTO R2
3410 016164 0126C1 MoV (SP)+,R1 ;1POP STACK INTO 1
3411 016166 000207 RTS PC {RETURN
3412
3413 3RO R KRR R KRR Kk R R H o ok ok R R KRR KR R K KR Rk kK
3414 ;% SUBROUTINE TO WRITE THE CONSTANT IN RO INTO ALL OF MENORY.
3415 LR KRR R KKK KRR KR KR R
3416 016170 SETCON:
3417 ©16170 004467 176232 JSR R4, INITMM ;INITIALIZE THE MEMORY ADDRESS POINTERS.
3418 016174 010022 2s: MoV RO, (R2)+ MOV CONSTANT INTO MEMORY
3419 016176 030502 8IT RS, R2 ;CHECK FOR END OF A BLOCK.
3420 016200 001375 BNE 28 ;BRANCH IF MORE IN CURRENT BLOCK.
3421 016202 004767 176776 USR PC, MMuP ;FIND NEXT BLOCK AND LOOP TO 1$.
3422 016206 000207 RTS PC JRETURN

SEQ 0152

SEQ 0153
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3423 S o R R R OR OOR K OK o R KKK R KR R K KR K Y R K RO R KK
3424 ROUTINE TO ROTATE 'C' BIT THROUGH A MEMOPY LOCATION.
3425 3 g R R kR KR R R R R KKK K R KK K RO KRR R K K KR R K KR O
3426 016210 106112 ROTATE: ROLB (R2) 1 (R2)=177776 OR 000001
3427 016212 106112 ROLB (R2) ;(R2)=177775 OR 000002
3428 016214 106112 ROLB (R2) 1 (R2)=177773 QR 000004
3429 015216 1C6112 ROLB (R2) 1(R2)=177767 CR 060010
3430 016220 1C6112 ROLB (R2) :(R2)=177757 OR 000020
3431 016222 106112 ROLB (R2) i (R2)=177737 OR 000040
3432 016224 106112 ROLB (R2) R2)=177677 OR 000100
3433 016225 106112 ROLB (R2) 7 (R2)=177777 OR 000000
3434 016230 106122 ROLS (R2)+ :(R2)=177577 DR 000200
3435 016232 106112 ROLB (R2) 1(R2)=177377 OR 000400
3436 015234 106112 ROLB (R2) OR 001000
3437 016238 106112 ROLS (R2) 1 (R2)=175777 OR 002000
3438 016240 106112 ROLB (R2) :(R2)=173777 OR 004000
3439 016242 106112 ROLB (R2) 1 (R2)=167777 OR 010000
3440 016244 106112 ROLB (R2) ; (R2)=157777 OR 020000
3441 016246 108112 ROLL (R2) ;(R2)=137777 OR 040000
3442 016250 106112 ROLB (R2) 1 (R2)=077777 OR 170000
3443 016252 106122 ROLB (R2)+ 1 (R2)=177777 OR 000000
3444 016254 000207 RTS PC SRETURN
3445
3446 I T
3447 SUSROUTINE TO WRITE 3 XOR 9 PATTERN INTO 256. WORD BLOCK.
3448 T
3449 016256 012704 060020 W3X9: MOV #16.,R4 ;EACH LOOP WRITES 256. WORDS
3450
3451 016262 010022 2%: MoV RO, (R2)+
3452 016264 010022 MoV RO, (R2)+
3453 016266 030022 MoV RO, (R2)+
3454 016270 010022 MoV RO, (R2)+
3455
3456 016272 010322 MoV R3, (R2)+
3457 016274 010322 MoV R3,(R2)+
3458 016276 010322 MOV R3, (R2)+
3459 016300 010322 Mov R3,(R2)+
3460
3461 016302 010022 MoV RO, (R2)+
3462 016304 010022 MoV RO, (R2)+
3463 016306 010022 MOV RO, (R2)+
3464 016310 010022 MoV RO, (R2)+
3465
3466 016312 010372 MoV R3,(R2)+
3457 016314 010322 Mav R3, (R2)+
3468 016316 010322 MoV R3, (R2)+
3469 016320 610322 MOV R3,(R2)+
3470
3471 016322 (05304 DEC R4
3472 016323 001356 BNE 23
3473 016326 0°0046 MoV RO, -(SP)  ;SAVE RO
3474 016330 010300 MoV R3, RO ;PUT R3 INTO RO
3475 016332 012803 Mov (SP)+, R3 ;PUT SAVED RO INTO R3
3476 016334 000207 RTS PC 3RETURN
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3477 .SBTTL RELOCATION SUBROUTINES.
3478 TR AR R KK KRR R K KKK K ROR KKK KRR
3479 ;% ROUTINE TO RELOCATE PROGRAM CODE
3480 B3 K R KRR AR KK R Kok K OR R K K KRR K KKK KK K K Nk K
3481 016336 RELOC:
3482 016336 010246 MoV R2,~(SP* 3 1PUSH R2 ON STACK
3483 018340 010346 MoV R3,-(SP) ;iPUSH R3 ON STACK
3484 016342 010446 MoV R4,-(SP) ;iPUSH R4 ON STACK
3485 016344 012502 4s: MoV (RS)+, R2 ;GET FIRST LOCATION.
3486 016346 0125C3 MoV (R5)+, R3 ;GET FIRST LOCATION OF DESTINATION.
3487 016350 012704 020000 mMov #20000, P4 ;SET UP 8K COUNTER.
3488 016354 012223 18: MoV (R2)+, (R3)+  ;MOV 'HE DATA.
3489 016356 005304 DEC R4 ;COUNT THE WORDS.
3490 016360 001375 BNE 1$ iBR IF MORE.
3491 0163862 012704 020000 MoV #20000, R4 JRESET THE COUNTER.
3432 016366 024243 251 cmp -(R2), ~-(R3)  ;CHECK THE DATA JUST MOVED.
3493 016370 001417 BEQ 3% ;BR IF DATA CK.
3494 016372 011267 162526 Me !/ (R2),  S$GDDAT ;GET SCURCE DATA.
3495 016376 011367 162524 MoV (R3),  SBODAT ;GET DESTINATION DATA.
3496 016402 010267 162512 MoV R2, SCDADR ;GET SOURCE ADDRESS.
2497 016406 Ci0367 162510 MoV R3, $8DADR  ;GET DESTINATION ADDRESS.
3498 016412 004767 003222 USR PC, SERROR ;*** ERROR *»* (GO TYPE A MESSAGE)
3499 016416 000023 LWORD 23 {ERROR TYPE CODE.
3500 018320 0000C) HALT ;FATAL ERROR!!t RELOCATICN FAILED.
3501 016422 162705 000004 sus #a, RS ;ADJUST RETURN POINTER.
3502 018426 000746 BR 4% 1GO BACK AND TRY AGAIN.
3503 016430 005304 3s: DEC R4 ;COUNT WORDS.
3504 016432 001355 Bi.c 2% ;BR IF MORE.
3505 016434 004567 005052 JSR RS, SPRINT ;GO PRINT OUT THE FOLLOWING MESSAGE.
3506 016440 026542 .WORD  PRELOC ;ADDRESS OF MESSAGE TO BE TYPED
3507 ; "PROGRAM RELOCATED TQ "
3508 016442 010346 MoV R3, ~(SP)  ;PUT THE DATA ON THE STACK.
3509 016444 004767 006502 JSR PC, STYPAD ;DETERMINE THE PHYSICAL ADDRESS AND TYPE IT.
3510 016450 012604 MOV (SP)+,R4 ;iPOP STACK INTO R4
3511 016452 012603 MoV (SP)+,R3 ;1POP STACK INTO R3
3512 016454 012602 mMov (SP)+,R2 ;1FOP STACK INTO R2
3513 016456 000205 RTS RS i RETURN
3514 B
3815 ;» SUBROUTINE TO MOVE PROGRAM FROM BOTTOM TO TOP OF MEMORY.
3516 I
3517 016460 022767 000003 162114 RELTOP: CMP #3, PRGMAP  ;CHECK THAT THE PROGRAM IS NOW IN BANKS 0 AND 1.
3518 016466 001401 BEQ 1$ :BR IF OK
3519 016470 000000 HALT JFATAL ERROR!!! PROG SHOULD BE IN BANKS O AND 1
3520 016472 18:
3521 010046 NOV RO,=(SP) 1 iPUSH RO ON STACK
3522 010146 MoV R1,=(SP) ;iPUSH R1 ON STACK
3523 0CS7€7 162104 TST MMAVA
3524 001465 BEQ 108
3525 0°2737 007600 172346 MoV #7600, @#KIPAR3 ;SET PAR TO TOP OF MEM
3526 005000 CLR RO (INIT BANK POINTER...LO 64K
3527 012701 100000 MoV #BIT15, R1 ;.. .HI B4K.
3528 016520 162737 000200 172346 2S: suB 4200,  @#KIPAR3 ;BACK DOWN ONE BANK.
3529 016526 006001 RCR R1 iMOVE POINTER...HI 64K.
3530 06000 ROR RO ;..LO B4K.
3531 016532 1035C0 BCS 90%
3532 016534 020167 162766 BIT R1, MEMMAP+2 ;CHECK FOR BANK EXISTS.

SEQ 0154

SEQ 0155
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3533 016540 001003
3534 016542 030067
3535 0165456 001764 °
3536 016550 013707
3537 016556 010046
3538 016560 010146
3539 016562 162737
3540 016570 006001
3541 016572 0CB000
3542 016574 103457
3543 016576 070167
3544 016602 001003
3545 016604 030067
3546 016610 001764
3547 016612 052601
3548 018614 052600
3549 016616 020067
3550 016622 001044
3551 016624 004567
3552 016630 000000
3553 016632 040000
3554 016634 013737
3555 016642 013737
3556
3557 016650 010167
3558 016654 000473
3559
3560 016656 012700
3561 016662 0C5001
3562 018664 162701
3563 016670 006200
3564 016672 103420
3565 016674 030067
3566 016700 001771
3567 016702 162701
3568 018706 006200
3569 016710 103411
3570 016712 0300€7
3571 016716 001762
3572 016720 010046
3573 016722 006300
3574 016724 052600
3575 016726 030067
3576 016732 001401
3577 016734
3578 016734 000000
3579 016736 010167
3580 016742 0045867
3581 016746 000000
3582 016750 000000
3583 016752 010167
3584 016756 060107
3585
3586 016760 060106
3587 016762 010167
3588 016766 060137

L
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3589 016772 0E0137
35580 016776 060137
3591 017002 026727
3592 017010 0C1404
3593 017012 O0€0167
3594 017016 060167
3595 017022 062701
3536 017026 086721
3597 017032 005721
3598 017034 001776
3599 017036 024127
3600 017042 001371
3601 017044 010067
3602 017050 012601
3603 017052 012600
3604 017054 0€E6716
3605 017060 000207
3806
3607
3608
3609
3610 017062 032767
3611 017070 001401
3612 017072 000000
3613 017074 0C5767
3614 017100 001417
3615 017102 005037
3616 017106 012737
3617 017114 004567
3618 017120 000000
3619 017122 040000
3620 017124 005037
3621 017130 012737
3622
3623 017136 000444
3624
2625 017140 016746
3626 017144 011667
3627 017150 004567
3628 017154 000000
3629 017156 000000
3630 017180 161607
3631
3632 017162 16163
3633 017164 010046
3634 017166 012700
3635 017172 166620
3636 017176 0C5720
3637 017200 001776
3638 017202 024027
3639 017206 071371
3640 017210 012600
3641 017212 181627
3642 017216 161637
3643 017222 161627
3844 017226 028727

0-124K NEMORY EXERCISER,
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3% ;BR IF AVAILABLE
RO, MEMMAP  ;CHECK FOR BANK EXISTS.

28 ;BR IF NO BANK FOUND.
©HKIPAR3,@HKIPAR2 ;COPY PAR

RO,=(SP) .VPUSH RO ON STACK

R1,-(SP PUSH R1 ON STACK

#200,  @#KIPAR2 iBACK DOWN WITH LOW PAR.

R1 iSHIFT POINTER.

RO .LO 64K,

908 BRIF OVERFLOW.

R1, MEMMAP+2 ; CHECK IF BANK EXISTS...HI 64K.
63 1BR IF BANK EXISTS

RO, MEMMAP  iCHECK IF BANK EXISTS...LO 64K.

43 {BR IF BANK DOESN'T EXIST.

(5P)+, R1 - iGET SECOND BANK POINTER.

(SP)+, RO L0 84K,

RO, PRGMAP :CHECK FOR CONFLICT.

90$ {ABORT IF DESTINATION OVERLAYS SOURCE.
RS, RELOC ;GO RELOCATE PROGRAM.

0 ;SOURCE FIRST ADDRESS.

40000 ;DESTINATION FIRST ADDRESS.

@#KIPAR2,B#KIPARO
@#KIPAR3,G#KIPAR1
SHOULD NOW BE EXICUTING OUT OF LAST TWO BANKS OF MEMORY.

R1,
30%

#8178,
R1
#20000,
RO

90%

RO,

1%
#20000,
RO

90%
RO,
1%

R1,
R1,

R1,
R1,
R1,

MACY11 30A(1052)

R1,

R1,
SWR,
14%
R1,

R1,
#RADTAB,
RELOCF,
(R1)+
16%
=(R1),
15%

RO,
(SP)+,R1
(SP)+,R0
RELOCF,
PC

tRELOCATE LO BANK
yRELOCATE HI BANK,

PRGMAP+2 ;RESET PROGRAM MAP.

RO

R1

MEMMAP

R1

MEMMAP
-(5P)

RO
PRGMAP

i FATAL ERROR!!!

13%
RELOC

RELOCF

RELOCF

;BR TO COMMON EXIT.

;SET BANK POINTER TO TOP OF MEM.
;SET ADDRESS POINTER TO TOP.
;BACK DOWN ONE BANK.

;MOVE POINTER DOWN ONE BANK.

1BR IF OVERFLOW.

;CHECK 1F THIS BANK EXISTS.

¢BR IF NON-EXISTANT BANK,

;BACK DOWN TO NEXT BANK.

3MOV POINTER DOWN ONE BANK.

3BR IF OVERFLOW.

;CHECK IF THIS BANK EXISTS.

3BR TO START OVER IF NO LOWER BANK.
1 SAVE THE POINTER.

sRESET POINTER TO HI BANK.

3SET BIT FOR LO BANK.

;CHECK FOR A PROGRAM CONFLICT.
;BR IF NO CONFLICT.

NOT ENQUGH MEMORY??

3SET DATA FOR RELOCATION SUBROUTINE.
;GO RELOCATE THE PROGRAM TO TOP OF MEM.
;SOURCE STARTING ADDRESS.

;DESTINATION STARTING ADDRESS

3SET RELOCATION FACTOR IN UNRéLDCATED CODE.

.-JU:AP TO RELCCATED PROGRAM

PC
EXICUTING OUT OF TOP OF MEMORY.
sp ;ADJUST THE STACK PQINTER TO TOP OF MEMORY.

',SET THE RELOCATION FACTOR.

®#ERRVEC ;ADJUST ERROR VECTOR.

20-FEB-

@%PWRVEC
G#PARVEC
#177570

SWR
DISPLAY
R1
(R1)+
#=-1

PRGMAP

(sP)

§ERRR R R K KRR R K R kKK KO K K
;* SUBROUTINE TO RELOCATE PROGRAM BACK TO BANKS ” AND 1.
3 RORR R AR R KR K K R Kk R K KKK KR K R R o kKR Kok TR KKK K R KR R KRR K

#3,
13

MMAVA
108
GHKIPARZ
#200,

R5,

(4]

40000

PRGMAP

‘B
;FATAL ERROR!!!

@#KI1PAR3
RELCC

@#KIPARO .

#200,

G#KIPARY

78 07:56 PAGE 75

;ADJUST POWER FAIL VECTOR.

;ADJUST PAPITY ERROR VECTOR.

JCHECK FOR HARDWARE SWITCH REGISTER.
;BR IF HARDWARE SWITCH REGISTER.

;ADJUST SOFTWARE SWITCH REGISTER.
;ADJUST SOFTWARE DISPLAY REGISTER.
;POINT TO THE RELATIVE RELOCATION TABLE.

;ADD RELOCATION FACTOR TO ADDRESSES IN TABLE.

;CHECK FOR INTERUM TERMINATOR.
;BR SD AS TO NOT MODIFY ZERO.
;CHECK FDOR END OF TABLE.

;B8R IF MORE IN TABLE.

sSET NEW PROGRAM MAP...LO 64K.
;1POP STACK INTO R1

;iPOP STACK INTO RO

;ADJUST RETURN ADCRESS.
;RETURN

KK o K K R KKK KR kK R K o

;CHECK FOR PROGRAM ALREADY IN BANKS 0 OR 1.
R IF NO CONFLICT.
PROGRAM ALREADY IN BANKS 0 OR
;CHECK FOR NMEM MGMT.
:BR IF NO MEMMGMT.
3SET PAR 2 TO BANK 0.

3SET FAR 3 TO BANK 1.
;GO MOYE 8K INTQ BANKS 0 AND 1,
;SOURCE STARTING ADDRESS.
;DESTINATION STARTING ADDRESS.
jRESTORE PAR 0 TO BANKO.

;RESTORE PAR 1 TO BANK 1.

;% PROGRAM 1S NOW EXICUT!NG OUT OF BANKS 0 AND 1.
BR

1BR TO COMMON EXIT.

3PUT RELOCATION FACTOR ONTO THE STACK.

;SET DATA FOR RELOC SUBROUTINE,

;GO MCVE THE PROGRAM BACK TO BANKS @ AND 1.
iSOURCE STARTING ADDRESS.

;DESTINATION STARTING ADDRESS.

;JUWP TO RELCCATED PROGRAM.

IS NOW EXICUTING OUT OF BANKS 0 AND 1.

BNE
162756 BIT
BEQ
172346 172344 3%: MOV
MOV
MoV
000200 172344 4s: sus
RC
ROR
BCS
162724 8§: BIT
BNE
162714 BIT
BEQ
8% BIS
BIS
161760 BIT
BNE
177506 JSR
. WORD
.WORD
172744 . 172340 Mov
172346 172342 Mov
1% PROGRAM
161730 MoV
BR
000400 10%: MoV
CLR
020000 1182 SuB
ASR
BCS
162624 BIT
BEQ
020000 suB
ASR
BCS
162606 BIT
BEQ
MoV
ASL
BIS
161650 BIT
BEQ
920%: .
HALT
000006 12%: Mov
177370 JSR
~WORD,
13%: -WORD
161622 MoV
ADD
i* PROGRAM NOW
ADD
161612 MoV
000004 ADD
EXERCISER, 16K VER
08:19 RELOCATION SUBROUTINES.
000024 ADD
000114 ADD
162132 177570 cMp
BEQ
162122 ADD
162120 ADD
001622 148: ADD
161546 15%: ADD
16%: TST
BEQ
177777 CMP
BNE
161532 30%: Mov
Mov
MoV
161520 ADD
RTS
000003 161512 RELO:  BIT
BEQ
HALT
161506 18: TST
BEQ
172344 CLR
000200 172346 MoV
177216 JSR
.WORD
.WORD
172340 CLR
000200 172342 MOV
161434 10$: MoV
000004 MoV
177162 JSR
20$: .WORD
.WORD
suB
;» THE PROGRAM
suB
MoV
001622 MoV
000002 2:%: SUB
22%: o7
BEQ
177777 cmp
BNE
MoV
000004 SuB
000024 SuB
000114 suB
161706 177570 cmp

RELOCF, -(SP)
(sP), 20%

RS, RELOC

0

[

(sP), PC

(SP), spP
RO,=(SP)
#RADTAB,R0Q
2(sP), (RO)+
(RO)+

228

=(RO), #-1

218

(SP)+,R0O

(sP), ®KERRVEC
(SP), @¥P.RVEC
(SP), @4~ ARVEC
SWR, #177570

JRESET THE STACK POINTER.

;1PUSH RO ON STACK

;SET UP PDINTER TO RELATIVE ADDRESS TABLE.
;RESET ADDRESSES TO UNRELOCATED VALUES.
;CHECK FOR TERMINATORS.

;BR OVER TEFMINATGRS.

;CHECK FOR END OF TABLE INDICATOR.

;BR IF MORE ADDRESSES IN TABLE.

1 3POP STACK INTC RO

7ADJUST ERPOR VECTOR.

;ADJUST POWER FAIL VECTOR.

7ADJUST PARITY ERROR VECTOR.

iCHECK FOR HARDWARE SWITCH REGISTER.

ARRRE

SEQ 0158

SEQ 0157
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3645 017234 0C1404 BEQ 233 i8R IF HARDWARE SWITCH REGISTER.
3646 017236 181667 161676 suB (sP), SWR 1ADJUST SOFTWARE SWITCH REGISTER.
3647 017242 161667 161674 sus (sep), DISPLAY ;ADJUST SOFTWARE DISPLAY REGISTER.
3648 017246 162616 23%: sus (SP)+, (SP) 3ADJUST RETURN ADDRESS.
3649 017250 005067 161324 30%: CLR RELQOCF tRESET RELCCATION FACTOR.
3650 017254 012767 000003 161320 Mov #3, SRCMAP  ;SET PROGRAM MAP TO POINT TO BANKS 0 AND 1.
3651 017262 005067 161316 CLR PRGMAP+2 i...HI B4K.
3652 017266 000207 RTS PC JRETURN.
3653
3654 3R K K KKK R K KKK R R KR KK KK KR B R YR R R KR K
3655 ;* THIS SUBROUTINE MOVES THE LOADER AREA BACK TO THE "TOP" OF MEMORY FROM
3656 ;% WHENCE "7 CAME. THE LOADER AREA !5 SAVED AT THE END OF THE BK OF
3657 ;* PROGRAM CODE WHEN THE FROGRAM IS INITIALLY RUN,
3658 P R T T T
3659 017270 016700 162224 RESLDR: MOV LMAD, RO jCHECK IF THE LOADERS WERE SAVED.
3660 017274 001001 BNE 18 iBR IF LOADER AREA WAS SAVED.
3661 017276 000000 HALT FATAL ERROR!!! CAN'T RESTORE LOADER AREA IF IT WASN'T SAVED.
3662 017300 005767 161302 18 TS™ MMAVA ;CHECK FOR MEM MGNT.
3663 017304 001402 BEQ 23 $SKIP IF NO MEM MGMT.
3664 017306 0C5037 177572 CLR @#SRO ;DISABLE MEM MGMT.
3665 017312 012701 040000 23: Mov #40000, R1 1GET END OF BK, ASSUME PROG NOT RELOCATED.
3666 017316 012702 002734 MoV #1500., R2 iGET COUNTER.
3667 017322 014140 3%: mov =(R1), =(RO) 3MOVE THE LCADER AREA.
3668 (017324 0053.2 DEC R2 iCOUNT HOW LONG THE AREA IS.
3669 017326 0C1375 BNE 3% i8R IF NOT NORE TO MOVE.
3670 017330 005087 162164 CLR LMAD ;CLEAR MONITOR SAVED FLAG
3671 017334 0C57€7 161246 ST MMAVA iCHECK FOR NEM MGMT.
3672 017340 001402 BLy 4$ ;BR IF NO MEM MGMT.
3673 017342 005237 177572 INC @#SR0O 1ENABLE MEM MGMT.
3674 017346 0002C7 4s: RTS PC sRETURN.
3675
3676 3* ROUTINE TO SAVE THE LOADERS AT THE END OF B8K.
3677 017350 0057€7 162144 SAVLDR: TST LMAD ;CHECK IF LOADERS HAVE BEEN SAVED ALREADY.
3678 017354 001024 ENE 4% ;BRANCH IF ALREADY SAVED
3679 017356 012700 040000 mov #40000, RO ;GET END OF 8K
3680 017362 010001 Mov RO, R1 7GET END OF BK
3681 017364 0312727 017376 000004 mMov #2%, @HERRVEC ;SET UP TIMEOUT VECTOR
3682 017372 011020 18: mev (RO), (RO)+ ;SEARCH FOR END OF MEMORY
3883 017374 ©0776 BR 1% JKEEP SEARCHING
3684 017376 022626 2s: cmp (SP)+, (SP)+ ;RESTORE STACK POINTER
3685 017300 012737 025114 000004 Mov #ERRTRP,@rERRVEC ;RESET TIMEOUT VECTOR.
3686 017406 010046 Mov RO, -(SP) ;SAVE LAST MEMORY ADDRESS (CONTIGUOUS)
3687 017410 0127C2 002734 mov #1500., R2 ;SET UP WORD COUNTER
3688 017414 014041 3s: MoV =(RO), =(R1) iSAVE THE LOADERS
3689 017416 005302 DEC R2 ;COUNT THE WORDS
3690 017420 001375 BNE 3s {BRANCH IF MORE WORDS
3691 017422 0128667 162072 MoV (SP)+, LMAD 1SAVE LAST MEMORY ADDRESS
3692 017426 000207 as: RTS PC JRETURN
2
¢
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3693 SBTTL PARITY MEMORY TRAP SERVICE AND SUBRCUTINES.
3694 B T P T T Y
3695 PARITY MEMCORY UNEXPECTED ERROR TRAP SERVICE ROUTINE.
3696 FIND OUT WHICH RSGISTER DETECTED THE ERROR.
3697 THEN SCAN MEMORY TO SEE IF PARITY ERROR STILL SET AND REPORT LOCATION.
3598 D T N A A L
3693 017430 011687 161465 PESRV: MOV (seP), S$SBDADR ;GET PC OF INSTRUCTION WHICH CAUSED ERROR.
3700 017434 004567 004052 Jse RS, $PRINT 0 PRINT OUT THE FOLLOWING M3SSAGE.
3701 017440 026501 .WORD UNEXPT DDRESS OF MESSAGE TO BE TYPED
3702 UNEXPECTED MEMORY PARITY TRAP.*
3703 017442 010146 mMov R1,~(SP) PUSH R1 ON STACK
3704 017444 010346 mMov R3,~(SP) PUSH R3 ON STACK
3705 017448 0167C3 162156 mMov .MPRX, R3 ET POINTER TO PARITY REGISTERS.
3706 017452 005733 18 TST @(R3)+ HECK THE PARITY REG FOR AN ERROR FLAG.
3707 017454 1£0415 BMI 3% sBR IF THIS REGISTER SHOWS THE ERROR.
3708 017456 005713 TST (R3) ;CHECK FOR TABLE TERMINATOR.
3709 017460 001374 BNE 1% ;BR IF MORE REGISTERS.
3710 017462 004767 002152 JSR PC, $ERROR ;**x ERROR »*x (GO TYPE A MESSAGE)
3711 ;***ERROR** % NO REGISTER INDICATED ERROR
3712 0174€€ 000024 .WORD 24 H TYPE CODE.
3713 017470 030417 BR a%
3714 017472 005713 25: TST (R3) FOR TABLE TERMINATOR.
3715 017474 001415 BEQ a3 NO MORE PARITY REGISTERS,
3716 017476 0C5733 ST @(R3)+ THE PARITY REG FOR AN ERROR FLAG.
3717 017500 100374 BPL 23 NO EFROR FLAG.
3718 017502 004567 004004 JSR RS, $PRINT ;GO PRINT OUT THE FOLLOWING MESSAGE.
3719 017506 026572 .WORD  MTOE DDRESS OF MESSAGE TO BE TYPED
3720 MORE THAN ONE EFRROR FOUND."
3721 017510 3%:
3722 017510 004767 000610 643: JSR PC, SPRNTQ ;SET UP VALUES FOR ERROR PRINTING.
3723 017514 004767 002120 JSR PC, S$SERROR *% ERROR *x* (GO TYPE A MESSAGE)
3724 017520 0C0025 - WORD 25 RROR TYPE CODE.
3725 017522 0047€7 000216 JSR PC, PSCAN 30 SCAN MENORY FOR BAD PARITY.
3726 017526 0007€1 BR 23 ;GO LOOK FOR MORE ERRORS.
3727 017530 4s:
3728 017530 072603 mov (SP)+,R3 ;POP STACK INTO R3
3729 017532 012601 Mov (SP)+,R1 POP STACK INTO Rt
3730 017534 000002 RTI ;RETURN.
3731
3732 SRR KK KR Kk KR KR A R KKK KR R KRR R SRR KR YRR RN R AR
3733 $ROUTIN: TO ENABLE PARITY ERROR ACTION ON MA/MF FARITY MEMORIES
3734 ;THIS ROUTINE IS MEANT TO CATCH UNEXPECTEDS
3735 R R KK R R R KR R K K kK R KK o YRR KK R
3736 017336 162534 TST MPRX ;CHECK IF ANY PARITY REGISTERS EXIST.
3737, 017542 BEQ MAMF2 EXIT IF NOQ PARITY REGISTERS.
3738 017544 000100 161366 BIT #Sus, @SswR HECK FOR INHIBIT PARITY ERROR DETECTION,
3739 017582 BNE MAIF2 XIT IF NO PARITY ERROR DETECTION.
3740 017884 161020 ST RELOCF 3CHECK 1F PROGRAM RELOCATED OQUT OF BANK 0.
3741 017580 BEQ SETAE ¢BR IF PRO3 IN BANK O.
3742 017562 000040 161350 BIT H#SWS, @SWR ;CHECK IF VECTORS PROTECTED.
3743 017570 BNE SETAE 3BR IF VECTCR AREA PROTECTED.
3744 017572 161764 001C00 CNP FSTADR, #1000 ;CHECK FOR STARTING ADDRESS ABOVE THE VEETORS.

3745 017600 103415 BLUL MAMF2 +EXIT IF VECTORS EXPOSED TO TESTING.
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3746 017602 016737 162030 000114 SETAE: MOV .PESRV, @¥PARVEC ;SET PARITY ERROR TRAP VECTOR
3747 017610 005037 . 000i16 CLR @#PARVEC+2 ;PRICRITY LEVEL O ON TRAP
3748 017614 010346 MoV R3,-(SP) 7 :PUSH R3 ON STACK
3749 017616 016703 162006 MoV -MPRX, R3 iGET PARITY REGISTER TABLE POINTER.
3750 017622 052733 000001 MAMF1: BIS #AE, ®(R3}+ ;SET ACTION ENABLE BIT IN PARITY REG
3751 017626 0C5713 ST (R3) ;CHECK FOR END OF TABLE.
3752 017630 001374 BNE MAMF 1 i8R IF MORE PARITY REGISTERS.
3753 017632 012603 mov (SP)+,R3 ;iPOP STACK INTO R3
3754 017634 000207 MAMF2: RTS PC +RETURN.
3755
3756 T oM Bk R R R R R R K KR Ok R R R R R R
3757 SUBROUTINE TO CHECK PARITY REGISTERS FOR ERRORS THAT DIDN'T TRAP.
3758 FiEwEEREE ERREERR R R R o R R R R
3759 017636 005767 1624l CKPMER: TST MPRX ;CHECK IF ANY PARITY REGISTERS EXIST.
3760 017642 001437 BEQ a3 iBR IF NO PARITY REGISTERS.
3761 017644 032777 000100 161266 BIT #SW6, @SwWR $CHECK FOR INHIBIT PARITY ERROR CHECKING.
3762 017652 001033 BNE as ;BR IF PARITY ERRCR CHECKING INHIBITED.
3763 017654 010346 Mov R3,-(SP) $1PUSH R3 CN STACK
3764 017656 016703 161746 mov .MPRX, R3 $GET PARITY REG TABLE POINTER.
3765 017662 005733 18: ST a(Rr3)+ ;CHECK THE PARITY REG FOR AN ERROR FLAG.
3766 017664 100023 BPL 3% ;BR IF NO EFROR
3767 017666 032773 000001 177776 BIT #BITO, @-2(R3) ;CHECK IF A TRAP SHOULD HAVE OCCURRED.
3768 017674 001010 BNE 23 ;BR IF NO ACTION ENABLE.
3769 017676 0GA4767 000422 64%: JSR PC, SPRNTQ ;SET UP VALUES FOR ERROR PRINTING.
3770 017702 0C4767 001732 JSR pC, SERROR ;*»% ERROR x** (GO TYPE A MESSAGE)
3771 017706 0C0026 .WORD 26 ;ERROR TYPE CODE.
3772 017710 0C0411 BR 3%
3773 017712 004767 000026 JSR PC, PSCAN ;GO SCAN ALL MEMORY FOR PARITY ERRORS.
3774 017716 2s:
3775 017716 004767 000402 65%: JSR PC, SPRNTQ ;SET UP VALUES FOR ERROR PRINTING.
3776 017722 0047€7 001712 JSR PC, $ERROR ;*x* ERROR =%+ (GO TYPE A MESSAGE)
3777 017726 000027 LWOeD 27 ;ERRO® TYPE CODE.
3778° 017730 0047€7 000010 JSR PC, PSCAN ;GO SCAN ALL MEMORY FOR PARITY ERRORS.
3779 017734 005713 3s: TST (R3) ;CHECK FOR TABLE TERMINATOR.
3780 017736 001351 BNE 13 iBR IF MORE.
3781 017740 012603 mMov (SP)+,R3 5 POP STACK INTG R3
3782 017742 000207 4s: RTS PC sRETURN.
3783
3784 B e e
3785 s* THIS SUBROUTINE WILL SCAN ALL OF MEMORY LOOKING FOR BAD PARITY,
3786 TYPE OUT ALL LOCATIONS FOUNC TO BE BAD, AND WRITE BACK INTO THE
3787 3* LOCATIONS IN ORDER TO RESTORE GOOD PARITY.
3788 TIEERERERRER AR RN RN ok
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3789 017744 PSCAN:
3790 017744 010046 . Mov RO,=(SP) RO ON STACK
2791 017746 010146 mov R1,-(SP) R1 ON STACK
3792 017750 010246 Mov R2,~(SP) R2 ON STACK
3793 017752 010346 mov R3,-(SP) R3 ON STACK
3794 017754 010446 mov R4,-(SP; R4 ON STACK
3795 017756 013746 000114 mov ©#114,~(SP) €#114 ON STACK
3796 017762 013746 000116 mov @#116,-(SP) @#116 ON STACK
3797 017766 004567 003520 JSR RS, $PRINT ;GO PRINT OUT THE FOLLOWING MESSAGE.
3798 017772 026636 .WORD SCANM ;ADDRESS OF MESSAGE TO BE TYPED
3799 ;“SCANNING MEMORY FOR BAD PARITY.*
3800 017774 012700 000001 MoV #8IT0, RO $SET BIT POINTER TO FIRST BANK.
3801 020000 005001 CLR R1 ;CLR HI 64K POINTER.
3802 020002 005002 CLR R2 ;INIT ADDRESS POINTER.
3803 020004 005004 CLR R4 ;INIT ERROR DETECTED FLAG.
3804 020006 0C4767 000256 JSR PC, CLRPAR ;CLEAR THE PARITY REGISTERS.
3805 020012 012737 000116 000114 mMov #116, exs114 SHALT IF ANOTHER PARITY TRAP.
3806 020020 005037 000116 CL:! @#116
3807 020024 005767 160556 TST MMAVA ;CHECK FOR MEMORY MANAGEMENT.
3808 (020030 001406 BEQ 13 ;BR IF NO MEM MGMT.
3809 020032 013746 172344 mov @#KIPAR2,-(SP) ;PUSH @#KIPAR2 ON STACK
3810 020036 005037 172344 CLR @#KIPAR2 SINIT MEM MGMT TO POINT TO BANK 0.
3811 020042 012702 040000 mov #40000, R2 3SET ADR POINTER TO PAR2.
3812 020046 030007 161452 1$: BIT RO, MEMMAP ;CHECK IF THIS BANK OF MEM EXISTS.
3813 020052 001003 BNE 2% ;BR IF THIS BANK EXISTS.
3814 020054 030167 161446 BIT R1, MEMMAP+2 ;CHECK HI 64K MAP.
3815 020060 001442 BEQ 108 $BR IF THIS BANK DOESN'T EXIST.
3816 020062 2%:
3817 020062 010146 mov R1,=(SP) i 3PUSH R1 ON STACK
3818 020064 111201 33%: MOVB (R2), R1 ;READ THE LOCATION TO SEE IF IT HAS A PARITY ERROR.
3819 020066 C:6703 161536 Mov -MPRX, R3 ;SET UP POINTER TO PARITY REGISTERS.
3820 020072 065733 4s: TST @(R3)+ ;CHECK FOR THE ERROR FLAG.
3821 020074 100024 BPL 6% ;BR IF NO EPROR FLAG.
3822 020076 005704 TST R4 ;CHECK IF FIRST ERROR, THIS SCAN.
3823 020100 001003 BNE 5% ;BR IF MORE THAN GNE ERROR FOUND.
3824 020102 005387 161004 DEC $ERTTL ;ADJUST ERRCR COUNT.
3825 020106 0052C4 INC R4 ;SET FLAG TO INDICATE ERROR FOUND.
3826 020110 5%:
3227 020110 004767 000210 643%: JSR PC, SPRNTQ ;SET UP VALUES FOR ERROR PRINTING.
3828 020114 004767 001520 JSR PC, $ERRCR ;*#% ERROR %% (GO TYPE A MESSAGE)
3829 020120 000030 .WORD 30 ;ERROR TYPE CODE.
3830 020122 111212 Move (R2), (R2) $REWRITE THE LOCATION TO CLEAR BAD PARITY.
3831 020124 005053 CLR @-(R3) ;CLEAR THE ERROR FLAG. -
3832 020126 105712 Ts78B (R2) ;CHECK IF THE PARITY ERROR WAS CLEARED.
3833 020130 005733 TST ©(R3)+ ;CHECK FOR THE ERROR FLAG.
3834 020132 1000C5 BPL 6% $BR IF 1T IS OK.
3835 020134 004567 003352 JSR RS, $PRINT ;GO PRINT OUT THE FOLLOWING MESSAGE.
3836 020140 026700 .WORD PEWNC ;ADDRESS OF MESSAGE TO BE TYPED
3837 ;"PARITY ERFOR WILL NOT CLEAR."
3838 020142 005073 177776 CLR ©-2(R3) ;CLEAR OUT THE PARITY ERROR FLAG.
3839 020146 005713 6%: TST (R3) ;CHECK FOR THE END OF REG ADR TABLE.
3840 020150 001350 BNE a3 $BR IF MORE PARITY REGISTERS.
3841 020152 0052C2 INC R2 ;GO TO NEXT MEMORY ADDRESS.
3842 020154 032702 017717 BIT #MASK4K ,R2 ;CHECK FOR END OF 4K BANK.
3843 020160 001341 BNE ;BR IF MORE MEMORY THIS BANK.

3%
3844 020162 012601 Mov (SP)+,Rt ;3POP STACK INTO R1
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3845 020164 000492
3846 020166 062702
3847 020172 005767
3848 020176 0014°3
3849 020200 62737
3850 020206 012702
3851 020212 0C6300
3852 020214 006101
3853 020216 100313
3854 020220 012637
3855 020224 070402
3856 020226 106360
3857 020230 100306
3858 020232 005704
3859 028234 001003
3860 020236 004567
3861 020242 025706

3862 020244
3863 020244 012637
3864 020250 012637
3865 020254 012604
3866 020256 012603
3867 020260 012602
3868 020262 012601
3869 020264 012600
3870 020266 000207
3871
3872
3873
3874
3875 (20270
2876 020270 010346
3877 020272 016703
3878 020276 €C5713
3879 020300 001402
3830 020302 005033
3881 020304 000774
3882 020306
3883 020306 012603
3834 020310 000207
2885
3886
3887
3888
3669
3890
2891 020312 0102€7
3892 020316 005067
3693 020322 00430
3894
3895 020324 014367
3696 020330 013367
3897 020334 000402
3898
3899 020336 071367
3900 020342 010267
CZQMCFO  0-124K MEMORY
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3901 020346 000414
3902
3903 020350 010267
3904 020354 005367
3905 020360 060407
3906
3907 020362 010367
3908 020336 010267
3909 020372 162767
3910 020400 010067
3911 020404 010167
3912 020410 000207
3913
3914
3915
3916
3917
3918 020412 005710
3919 020414 061007
3920 020416 0657€0
3521 020422 001004
3922 020424 004567
3923 020430 026266
3924
3925 020432 000475
3926 020434
3927 020424 010146
3928 020436 010246
3929 020440 0i0346
3930 020442 010446
3931 020444 0:27C1
3932 020450 005002
3033 020452 0127C3
3934 020456 010304
3935 020460 030110
3936 020362 001014
3937 020464 030260
3938 020470 001611
2939 020472 105703
3940 €20474 001042
3941 020476 1627C3
3942 020502 005604
3943 020504 004567
3944 020510 025517
3945 020512 C00410
3946 020514 105703
3347 020516 001431
3948 020520 C£2703
3949 020524 0C5504
3950 020526 004567
3851 020532 025507
3952 020534
3953 020534 010346
3954 020536 010446
3955 020540 006303
3956 020542 006104
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08:19 PARITY MEMORY TRAP SERVICE AND SUBROUTINES. SEQ 0162
BR 18 iBR TO CHECK FOR NEXT BANK.
020000 10%: ADD #20000, R2 ;SKIP BANKS THAT AREN'T THERE.
160410 118 TST MMAVA ;CHECK FOR NEM MGMT.
BEQ 12% ;BR IF NO MEM MGMT.
000200 172344 ADD #200, @#KIPAR2 ;UPDATE MEM MGMT REG TO NEXT 4K.
040000 MOV #40000, R2 ;RESET ADDRESS POINTER TO BEGINNING OF BANK.
ASL RO ,UPDATE BANK POINTER.
RC . R1 3...HI G4K.
BPL 15 3yBR IF MORE BANKS,
172344 mov (SP)+,@4KIPAR2 ;i POP STACK INTO @#KIPAR2
BR 208 ;GO CHECK IF ANY ERRORS FOUND.
12%: ASLB RO JUPDATE POINTER TC NEXT BANK.
BPL 1% ;BR IF MORE BANKS.
20%: TST R4 ;CHECK IF ANY PARITY ERRORS DETECTED.
BNE 21% ;BR IF ERRORS DETECTED.
003250 JUSR RS, SPRINT ;GO PRINT OUT THE FOLLOWING MESSAGE.
.WORD NOPES ;ADDRESS OF MESSAGE TO BE TYPED
21%:
000116 MGV (SP)+,@#116 ;3POP STACK INTO @4116
000114 MoV (SP)+,04114 ;1POP STACK INTO @#114
Mov (SP)+,R4 ;iPOP STACK INTO R4
MoV (SP)+,R3 ;3POP STACK INTO R3
mMov (SP)+,R2 1 +POP STACK INTO R2
Mov (SP)+,R1 3 3POP STACK INTO Rt
MOV (SP)+,RO 7 1POP STACK INTO RO
RTS PC sRETURN.
TR R KRR kR R R K KKK KKK K KKK KKK KK KK KK K
JROUTINE TO CLEAR ALL PARITY REGISTERS PRESENT
53R KK R R 1 KRR K ¥ KK KRR 3 AR K KK K K KK o K KKK KK KK K R
CLRPAR:
MoV R3,-(SP) ;PUSH R3 ON STACK
161332 MoV .MPRX, R3 1GET PARITY REGISTER TABLE POINTER.
15: TST (R3) ;CHECK FOR THE TABLE TERMINATOR.
BEQ 2% yBR IF DONE ALL PARITY REGISTERS.
CLR @(R3)+ ;CLEAR THE PARITY REGISTER.
BR 1% ;BR FOR MORE
2s:
MoV (SP)+,R3 7 3POP STACK INTO R3
RTS pC ;RETURN.
.SBTTL SUBROUTINES TO SET UP DATA FOR ERROP PRINTOUT ROUTINE.
bR K KRR KR KK KRR R KRR R R k0o R KK KKK
;% THESE ROUTINES ARE USED TO TRANSFER DATA TO COMMON TAG AREA (.SCMTAG)
,* FOR ERROR PRINTOUT BY .SERROR & .$ERRTYP ROUTINES FROM **SYSMACx*.
I T,
160602 SPRNT: MOV R2, $GDADR ;SAVE THE ADDRESS UNDER TEST.
160602 CLR $GDDAT 3 SHOULD BE DATA IS "0O".
BR SPRNTSB
16063C SPRNTQ: MOV -(R3), STMPO 3GET THE PARITY REGISTER ADDRESS.
160626 Mov @(R3)+, STMP1 ;GET THE CCNTENTS OF THE PARITY REG.
BR SPRNTO
160616 SPRNTP: MOV (R3), $TMPO +GET THE PARITY REGISTER ADDRESS.
160552 SPRNTO: MGV R2, $GDADR ;GET THE MEMORY ADDRESS BEING TESTED
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08:19 SUBROUTINES TO SET UP DATA FOR ERROR PRINTOUT ROUTINE. SEQ 0163
BR SPRNTA ;BR TD COMMON SECTION.
160544 SPRNT1: MOV R2, $GDADR ;GET THE MEMCRY ADDRESS BEING TESTED
160540 DEC $GDADR DUUST IT FOR PRINTOUT.
BR SPRNTA ;B8R TO COMMON SECTION.
160572 SPRNT3: MOV R3, $TMPO ;GET THE DATA IN R3.
160526 SPRNT2: MOV R2, $GDADR  ;GET THE MENORY ACDRESS BEING TESTED
000002 160520 sus #2, $GDADR  ;ADJUST IT FOR PRINTOUT.
160520 SPRNTA: MOV RO, $GDDAT ET WHAT THE DATA SHOULD BE
160516 SPRNTB: MOV R1, 23DDAT  ;GET WHAT THE DATA WAS
RTS PC R‘TUNN TO ENTER ERROR ROUTINES
&k K ok K KR KRR KK KR ok K K R K R K K Rtk K R KOk o ok ROK Rk ok ok K K ROK Ik K0k Sk ok koK ok
SUBROUTTNE TO TYPE OUT A MAP OF 4K BANK.
RO POINTS TO THE MAP UPON ENTERING THIS ROUTINE.
"';\Ilttii*!!*\***i*ti***x*t'**'*rk)t»»m**xi»tn***tl**‘*t**t*it**kl*
TYPMAP: TS/ (RO) ,CHECK IF ANY MEMORY IN MAP...LO 64K.
BNE 15 MEMORY IN NMAP.
000002 TST 2(RO) B4K.
BNE 1% MEMORY IN MAP.
003062 JSR RS, $PRINT ;GO PRINT OUT THE FOLLOWING MESSAGE.
.WORD NOMEM ;ADDRESS OF MESSAGE TO BE TYPED
;"NO MEMORY FOUND."
BR 6% JEXIT
17
MOV R1,-(SP) R1 ON STACK
Mov R2,-(SP) R2 ON STACK
MoV R3,-(SP) R3 OM STACK
Mov R4,-(SP} R4 ON STACK
000001 MoV #BITO, R1 $SET UP BANK POINTER...LO 64K.
CLR R2 j...HI BaK.
177777 MoV #=1, R3 ;SET UP ADDPESS POINTER TO -1.
MoV R3, R4 ;HI BITS OF ADDRESS AS WILL.
25: BIT R1, (Ru) ;CHECK THE MAP FOR THIS BANK.
BNE 3% 7BR IF THIS BANK PRESENT.
000002 BIT R2, 2(RO) 1CHECK HI 64K WMAP.
BMNE 3% : 7BR IF THIS BANK PRESENT.
TSTB R3 JCHECK FOR PREVIOUS PRINTOUT.
BNE 8% ;BR IF ALREADY TYPED "TO"
000001 suB #1, R3 i8ACK UP TO LAST ADR OF PREVIOUS BANK.
SBC R4 y...HI ADDRESS BITS.
003002 JSR RS, SPRINT ;GO PRINT OUT THE FOLLOWING MESSAGE.
.WORD T0 -\DDRESS OF MESSAGE TO BE TYPED
BR as TYPE THE ADDRESS.
3s: TSTB R3 FOR PREVIOUS TYPEOUT.
BEQ 5% ALREADY TYPE "FROM",
000001 ACD #1, R3 TO FIRST ADDRESS OF THIS BANK.
ADC R4 BITS OF ADDRESS.
002760 JSR R5, SPRINT D PRINT QUT THE FOLLOWING MESSAGE.
.WORD FROM ; ADDRESS OF MESSAGE TO BE TYPED
45
MOV R3,-(5P) 5 3PUSH R3 ON STACK
MoV R4,=(SP) 3+ PUSH R4 ON STACK
ASL R3 3BIT 15 INTO C-BIT

ROL R4 iBIT 15 INTO R4.
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4014
4015
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020544
020546

020550
020554
020560
020561
020562

020564
020570
020574
020575
020576
020600
020602
020606
020610
020612
020614
020616
020620
020622
020624
020626

020630

020630
020634
020640
020642
020644
020652

020654
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006003
010446

013746
004767
003
000
010346

013746
004767

005

001
012604
012603
062703
005504
006301
006102
103321
012604
012603
012602
012601
000207

013746
004767
012504
010516
032777
001117

0004186
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177776
004104

177776
004070

020000

177776
001524

040000

160286
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020656
020662
020670
020674
020700
020702
020704
020710
020712
020712
020720
020722
020726
020732
020736
020740
020744
020746
020754
020756
020764
€20766
020774
020776
021002
021006
021010
021016
021020
021024
0210286
021032
021040
021042
021050
¢21056
021062
021070
021074
021100
0211¢4
021112
021120
021124
021126
021130
021134
021142
021146
0213150
021156
211690
021164
021172
021176
021200

013746
012737
005737
012637
00466
022626
012637
000426

022777
061407
017746
0427186
122667
001465
105767
0c1421
126767
101015
022777
001404
0167€7
000446
105087
065067
0C0415
€32777
0Cc1011
005767
001408
005267
026767
002024
0127€7
016767
105267
116767
011667
0116€7
005067
112767
016777
016716
0205 3
001402
000167
Gi2767
005767
001404
126727
123002
006267
016767
005767
0614350
032777
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000004
020702
177060
000004

000004

000400

160212
000340
1601- 3

160137
160143
001000
160116

160101
160162

004000
160166

160052
160132

000001
000552
160020
160014
160012
160010
1600€6
000001
157764
157762

000470
037777
160044

157726
160422
160372
157462

000040

©o0004

160220

160127
160154

160112

166122

160044

160034
160112

160120

160003

160022

160444

000021

160372

157732
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SUBROUTINES TO SET UP DATA FOR ERROR PRINTOUT ROUTINE.
ROR R3 iRESTORE BITS 14~0.
MOV R4,-(SP) SAVE R4 FOQR TYPEQUT

;i TYPE ADDRESS BITS 21-15
s% THE NEXT TWO INSTRUCTICONS PROVIDE AN INTERFACE TO THE $TYPOS RCUTINE
% WIHTOUT USING A "TRAP" INSTRUCTION AS CALLED FOR BY »**SYSMACwr.

Mov @#PSW, ~-(SP)  :PUT THE PRCCESSGR STATUS ON THE STACK
JSR PC, STYPOS 0 TO THE SUBROUTINE

LLUTE 3 TYPE 3 DIGIT(S)

.BYTE 0 SUPPRESS LEADING ZEROS

MoV R3,-(SP) SAVE R3 FCR TYPEQUT

;3 TYPE ADDRESS BITS 14-0
;% THE NEXT TWO INSTRUCTIONS PROVIDE AN INTERFACE TO THE $TYPOS RQUTINE
% WIHTOUT USING A “TRAP" INSTRUCTION AS CALLED FQR BY #%SYSMACw*».

MQov e#PSW, =(Sr) ;FUT THE PROCESSOR STATUS QN THE STACK
JSR PC, ST.POS ;GO TO THE SUBROUTINE
BYTE 5 siTYPE 5 DIGIT(S)
.BYTE 1 3 TYPE LEADING ZEROS
Mov (SP)+,R4 ;+POP STACK INTO R4
MoV (SP)+,R3 3 1POP STACK INTO R3

5%: ADD #20000, R3 jUPDATE TO NEXT BANK.
ADC R4 ..H1 ADDRESS BITS.
ASL R1 HIFT POINTER..,LQ 64K.
ROL R2 HI 64K.
BCC 2% R 1F MORE BANKS.
MOV (SP)+,R4 POP STACK INTO R4
MoV (SP)+,R3 POP STACK INTO R3
MoV (SP)+,R2 POP STACK INTO R2
Mov (SP)+,R1 POP STACK INTO R1

6%: RTS PC sRETURN.

.SBTTL SCOPE HANDLER ROUTINE

3R R M K KR KK K R SR KR K OB RO K K KKK R OK KK
;*THIS ROUTINE CONTROLS THE LOOPING OF SUBTESTS. IT WILL INCREMENT
;#AND LCAD THE TEST NUMBER(STSTNWM) INTO THE DISPLAY REG.(DISPLAY<7:0>)
;#AND LOAD THE ERROR FLAG (SERFLG) INTO DISPLAY<15:08>

;»THE SWITCH OPTIONS PROVIDED B8Y THIS ROUTINE ARE:

;*SW14=1 LOOP ON TEST

F*SW11=1 INHIBIT ITERATIUNS
;*SW03=1 LOOP ON ERROR

;%SW08=1 LOOP ON TEST IN SWR<4:0>
;*CALL

B SCOPE ;1SCOPE=10T
$SCOPE:

;% THE NEXT TWO INSTRUCTIONS PROVIDE AN INTERFACE TO THE $CKSWR ROUTINE
3%  WIHTOUT USING A "TRAP" INSTRUCTION AS CALLED FOR BY *#SYSMACx¥,

MOV @#PSW, =(SP) ;PUT THE PROCESSOR STATUS ON THE STACK

JSR . PC, SCKSWR ;GO TC THE SUBROUTINE

Mov (RS)+, R4 SAVE MINIMUM BLOCK MASK NEXT TEST,

MoV RS, (SP) ;PUT RETURN PC ONTO STACK, SIMULATE JSR PC.
18: BIT #BIT14,85WR ;:L0O0® ON PRESENT TEST?

BNE $OVER 1iYES IF Swi4d=1
;#4#H#START OF CODE FOR THE XOR TESTER#####
$XTSTR: BR G$ ;3 IF RUNNING ON THE "XOR" TESTER CHANGE

1iTHIS INSTRUCTION TO A “NOP" (NOP=240)
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SCOPE HANDLER ROUTINE

mov @#ERRVEC,-(SP) ;;SAVE THE CONTENTS OF THE ERRDR VECTOR
Mov #5% ,@4ERRVEC 1+ SET FOR TIMEOUT

TST ©@¥177060 7 i TIME OUT ON XOR?

MoV (SP)+,@#ERRVEC ;;RESTQRE THE ERROR VECTOR

BR $SVLAD 17GO TQ THE NEXT TEST

i
i
i
H

5%: cMe (8P)+, (SP1+ 3iCLEAR THE STACK AFTER A TIME QUT

$SVLAD: INCo STSTNM ;COUNT TEST NUMBERS

MoV (SP)+,@FERRVEC ;;RESTORE THE ERRQR VECTOR
BR 7% ;LOGP ON THE PRESENT TEST
6$:;##HHAEND QF CODE FOR THE XOR TESTER##AHH
BIT #BITO8,ESWR :iLOCP ON SPEC. TEST?
BEQ 2% 1iBR IF NO
MoV @SWR, - (SP) ;SET DESIRED TEST NUM, FROM SWR
BIC #SSWRMK, (SP) ::STRIP AWAY UNDESIRED BITS
CMPB (SP)+,3TSTNM ;70N THE RIGHT TEST?
BEQ SOVER 1iBR IF YES
28: TSTB SERFLG :iHAS AN ERROR OCCURRED?
BEQ 3% iiBR IF NO .
CMPB SERMAX,$ERFLG  ;;MAX. ERRORS FOR THIS TEST OCCURRED?
BHI 3% ;iBR IF NO
BIT #BIT09,@SWR ;:LOOP ON EFROR?
BEQ 45 ;iBR 1F NO
78: MoV $LPERR,SLPADR  ;;SET LOOP ADDRESS TO LAST SCOPE
BR SOVER .
4s: CLRB SERFLG ;1 ZERD THE ERROR FLAG
CLR STIMES :;CLEAR THE NUMBER OF ITERATIONS TO MAKE
BR 13 ;iESCAPE TO THE NEXT TEST
3g: BIT #BIT11,@5KR i INHIBIT ITERATIONS?
BNE 1$ 11BR IF YES
TST $PASS :3IF FIRST PASS OF PROGRAM
BEQ 13 ] INHIBIT ITERATIONS
INC SICNT i i INCREMENT ITERATION COUNT
cnp STIMES,SIENT 1 iCHETK THE NUMBER OF ITERATIONS MADE
BGE SOVER :iBR IF MORE ITERATION REQUIRED
18: MoV #1,81CNT ;iREINITIALIZE THE ITERATION COUNTER
MOV SMXCNT,$TIMES  ;;SET NUMBER OF ITERATIONS TO DO
H
movBs STSTNM,SI1ESTN  ;;SET TEST NUMBER IN APT MAILBOX
MeV (SP),$LPADR ;iSAVE 5COPE LOOP ADDRESS
MoV (SP),SLPERR ;1SAVE ERROP LDOF ADDRESS
CLR SESCAPE :iCLEAR THE ESCAPE FROM ERROR ADDRESS
MOVB #1,$ERMAX i iONLY ALLOW ONE(1) ERROR ON NEXT TEST
$OVER: MOV $TSTNM,®DISPLAY ;:DISPLAY TEST NUMBER
MoV SLPADR, (SP) : FUDGE RETURN AGDRESS
INSERT: CMP RS, (sP) ;CHEGK FOR LOJP QN TEST.
BEQ 18 :BR IF START NEXT TEST.
Jnp ENDINS $UMP IF LOOP ON LAST TEST.
1s: mov #37777, BLKMSK ;SET 84 BOUNDRY MASK.
TOT $PASS ;CHECK FOR PASS 0,
BEQ 23 iBR IF PASS 0
cMPB STSTNM, #21 JCHECK IF In SECTION 3.
BHIS 3% ;BR IF IN SECTION 3.
25: ASR BLKMSK JRESET BOUNDRY TO 4K.
3s: mov FSTADR, TMPFAD ;GET FIRST ADDRESS.
TST RELOCF ;CHECK IF PRG RELCCATED.
BEQ 43 7BR IF NOT RELOCATED.
BIT #SW05, @SWR iCHECK IF LOC 0-776 TO BE PROTECTED.

SEQ 0164

SEQ 0165
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4069 0212086 001424 BEQ 4% ;BR IF Sw NOT SET.
4070 021210 026727 160330 001000 cmp TMPFAD, #1600 ;CHECK IF NOT BEING TESTED.
4071 021216 103C20 BHIS as iBR IF ALREADY PRCTECTED.
4072 021220 012767 001000 160336 MOV #1000, TMFFAD ;RESET FIRST ADDRESS.
4073 021226 022767 000001 160334 BIS #BITO, FADMAP ;SET FLAG IN FIRST BANK.
4074 021234 026727 160334 001700 cMp LSTADR, #10C0 iCHECK IF GONE PAST LAST ADR.
4075 021242 101006 BHI 4% ;BR IF ENOUGH MEMCRY.
4076 021244 004567 002242 JSR RS, $PRINT ;GO PRINT QUT THE FOLLOWING MESSAGE.
4077 021250 026737 .WORD NOMTST ;ADDRESS OF MESSAGE TO BE TYPED
4078 1 "NO MEMORY TESTED"
4079 021252 016716 160366 mov .TST32, (SP) 7ADJUST RETURN ADR FOR ABORT,
4080 021256 0C0207 RTC PC 1ABORT.
4081 021260 016767 160310 1603:0 45: Mov LSTADR, TMPLAD ;GET LAST ADDRESS.
4082 021266 016767 160242 160234 Mov SAVTST, TSTMAP ;GET TEST MAP, LO 64K.
4083 021274 016767 160236 160230 MoV SAVTST+2,TSTMAR+2 ;., HI 64K.
4084 021302 046767 157274 160220 BIC PRGMAP, TSTMAP ;DON'T TEST OVER THE PROGRAM.
4085 021310 046767 157270 160214 BIC PRGMAP+2, TSTMAP+2
40B6 021316 0C57€7 1578670 TET $PASS ;CHECK FOR FIRST PASS
4087 021322 001011 BNE 10% ;BR IF NOT FIRST PASS.
4088 021324 032767 000003 160176 BIT #3, TSTMAP ;CHECK IF FIRST TWO BANKS AVAILABLE.
4089 021332 €01405 BEQ 10% iNOT TESTING FIRST 2 BANKS.
4080 21334 0432767 177774 160166 BIC #177774,TSTMAP  ;CLR ALL BUT FIRST 2 BANKS.
4091 021342 005067 160164 CLR TSTMAP+2
4092 021346 0057¢4 108 TST R4 ;CHECK FOR A MINIMUM BLOCK SIZE.
4093 021350 001503 BEQ 208 ;BR IF NO MIN BLOCK SIZE.
4094 021352 030487 160206 BIT R4, TMPFAD ;CHECK I1F FIRST ADR ON BLOCK BOUNDRY.
4095 021356 0C1418 BEQ 118 ;BR IF FIRST ADR ON BLOCK BOUNDRY.
4096 021360 0304€7 160200 B.i3 R4, TMPFAD ;ADJUST FIRST ADR TO END OF BLOCK.
4097 021364 005267 160174 INC TMPFAD ;FIRST ADR TO FIRST ADR OF NEXT BLOCK.
4098 021370 0327€7 017777 160166 BIT #MASKAK,TMPFAD ;CHECK IF FIRST ADR REACHED 4K BOUNDRY.
4099 021376 0.1006 BNE 118 3BR IF NOT ON 4K BOUNDRY.
4100 021400 0467€7 160164 160122 BIC FADMAP, TSTMAP ;DON'T TEST FIRST BANK.
4101 021406 036767 160160 160116 BIC FADMAP+2,TSTNMAP+2
4102 021414 030467 160156 1182 BIT R4, TMPLAD ;CHECK IF LAST ADR ON BLOCK BOUNDRY.
4103 021420 001414 BEQ 12% iBR IF ON BLOCK BOUNDRY.
4104 021422 040467 160150 BIC R4, TMPLAD ;ADJUST LAST ADR DOWN TO NEXT BLOCK BOUNDRY.
4105 021426 0327€7 017777 160142 BIT #MASK4K, TMPLAD ;CHECK IF ADJUSTED TO 4K BOUNDRY.
4106 021434 0010C6 BNE 12% ) iBR IF NOT ON 4K BOUNDRY.
4107 021436 046767 160140 160C84 BIC LADMAP, TSTMAP ;SKIP TESTING LAST BANK.
4108 021444 046767 160134 160060 BIC LADMAR+2, TSTMAR+2
4109 021452 036767 160112 150122 128: BIT FADMAP, LADMAP ;CHECK IF FIRST AND LAST IN SAME BANK.
4110 021460 001004 BNE 13% ;BR IF IN SAME BANK,
4111 021462 036767 160104 160114 BIT FADMAP+2, LADMAP+2 ;...UPPER 64K.
4112 021470 001404 BEQ 14 iBR IF FIRST AND LAST NOT SAME BANK.
4113 021472 026767 160100 160064 13%: CMP TMPLAD, TMPFAD ;CHECK IF ANY MEMORY LEFT,
4114 021500 101406 BLOS 15% ;BR IF NO MEMORY TO TEST.
4115 021502 005767 160022 148 TST TSTMAP ;CHECK IF ANY BANKS LEFT TD TEST!!
4116 021506 001017 BNE 16$ ;BR IF TEST MAP NOT EMPTY.
4117 021510 005767 160018 TST TSTMAP+2 ;CHECK FOR ANY BANKS.
4118 021514 001014 BNE 16% ;BR IF TEST MAP NOT EMPTY.
4119 021516 15%:
4120 021516 004567 001770 JSR RS, SPRINT ;GO PRINT OUT THE FOLLOWING MZSSAGE.
4121 021522 026763 . WORD SKPMES ;ADDRESS OF MESSAGE TO BE TYPED
4122 ;"SKIPPING TEST #"
4123 021524 005046 CLR ~(5P) ;CLEAR THE WORD ON THE STACK.
4124 021526 116716 157350 MovB $TSTNM, (SP) ;PUT THE DATA ON THE STACK.
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4125 7%  THE NEXT TWO INSTRUCTIONS PROVIDE AN INTERFACE TO THE $TYPOS ROUTINE
4126 i* WIHTOUT USING A "TRAP" INSTRUCTION AS CALLED FOR BY %*SYSMACH*.
4127 021532 013746 177776 Mov @#PSW, -(SP) ;PUT THE PROCESSOR STATUS ON THE STACK
4128 021535 004777 003122 JSR PC, $TYPOS ;GO TO THE SUBROUTINE
4129 021542 003 .BYTE 3 sTYPE 3 DIGITS.
4130 021543 001 .BYTE 1 sTYPE LEADING ZEROS.
4131 021544 000427 BR ENDINS RETURN TO SKIP TEST.
4132 021545 Q€2716 000004 16%: ALY a4, (8P) 3SKIP THE SKIP ON RETURN,
4133 021552 0€2767 000004 157326 ADD #4, $LPADR ;ADJUST THE LOOP ADR PAST THE SKIP.
4134 021560 012767 017777 160000 20%: Mov H#MASKAK,FADMSK  ;GET 4K MASK.
4135 021565 0'6705 157772 Mov TMPFAD, RS +GET FIRST ADR.
4136 021572 040567 157770 215 BIC RS, FADMSK :CLR MASK ABOVE LOWEST BIT OF FIRST ADR.
4137 0215786 006305 ASL RS iMOVE LOWEST BIT UP ONE.
4138 021600 001374 BNE 218 7 LCOP UNTIL OVERFLOW.
4139 021802 012767 017777 157770 MoV #MASKAK, LAMSK  ;SET MASK BITS
4140 021610 0167C5 157762 mev TMPLAD, RS ;GET LAST ADR.
4141 021814 040567 157760 22%: BIC R5, LADMSK ;CLR ALL MASK BITS ABOVE LOWEST BIT IN LAST ADR.
4142 021620 0C6305 ASL RS +MOVE LOWEST BIT OF LAST ADR UP ONE.
4143 021622 CC1374 BNE 22% OOP UNTIL OVERFLOW.
4144 021624 000207 ENDINS: RTS PC XIT SCOPE ROUTINE BACK TO TEST.
4145 021626 000004 SMXCNT: 4 7 tMAX. NUMBER OF ITERATIONS
4146 3% THE NEXT TWO INSTRUCTIONS PROVIDE AN INTERFACE TO THE SCKSWR ROUTINE
4147 i* WIHTOUT USING A “TRAP" INSTRUCTION AS CALLED FOR BY **SYSMACH*.
4148 021630 013746 177776 Mov @#PSW, =—(SP) iPUT THE PRQCESSOR STATUS ON THE STACK
4143 021634 004767 000524 JSR PC, $CKSWR ;GO TO THE SUBROUTINE
4150 .SBTTL ERROR HANDLER ROUTINE
A151
4152 §ERORR KRR OK L OR o KOR R HOK R 3R KR S KR K K KR KR KK K8 o K R KRR KK Kk
4153 ;*THIS ROUTINE WILL INCREMENT THE ERROR FLAG AND THE ERROR COUNT,
4154 ¢*SAVE THE ERF R ITEM NUM3ER AND THE ADDRESS OF THE ERROR CALL
4155 ;*AND GO TO SERRTYP ON ERROR
4156 ;*»THE SWITCH OPTIONS PROVIDED BY THIS ROUTINE ARE:
4157 i*SwW15=1 HALT ON ERROR
4158 $*5W13=1 INHIBIT ERROR TYPEOUTS
4159 nSW10=1 BELL ON ERROR
4160 1%SW09=1 LOOP ON ERROR
4161 i*CALL
4162 g ERROR N i ;ERROR=EMT AND N=ERROR ITEM NUMBER
4163
4164 021640 $ERROR:
4165 i» THE NEXT TWO INSTRUCTIONS PROVIDE AN INTERFACE TO THE $CKSWR ROUTINE
4166 3% WIHTOUT USING A “TRAP" INSTRUCTION AS CALLED FOR BY %*SYSMAC#**,
4167 021640 013746 177776 mov @#PSW, =—(SP) ;PUT THE PROCESSOR STATUS ON THE STACK
4168 021844 CC476€7 000514 JSR PC, SCKSWR ;GO TO THE SUBROUTINE
4163 021650 062716 000002 ADD H2, (SP) DJUST POINTER PAST CODE WORD.
4170 021654 105267 157223 7% INCB $ERFLG SET THE ERROR FLAG
4171 021860 001775 BEQ 7% DON'T LET THE FLAG GO TO ZERO
4172 021662 016777 157214 157252 MOV STSTNM,@DISPLAY DISPLAY TEST NUMBER AND ERROR FLAG
4173 021670 032777 002000 157242 BIT #BIT10,85wR BELL ON EFROR?
4174 021676 0C1403 BEQ 13 NO = SKIP
4175 021700 0JC45€7 001606 JSR R5, SPRINT ;GO PRINT CUT THE FOLLOWING MESSAGE.
4176 021704 001174 WORD $BELL 1ADDRESS OF MESSAGE TO BE TYPED
4177 021706 005267 157200 182 INC SERTTL 3 1COUNT THE NUMBER OF ERRORS
4178 021712 011667 157200 MoV (SP),SERRPC ;7GET ADDRESS OF ERROR INSTRUCTIOM
4179 G21716 162767 000002 157172 SuB #2,3ERRPC

4180 021724 137767 157166 157162 MOV. @SERRPC,SITEMB ;;STRIP AND SAVE THE ERROR ITEM CODE
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4181 021732 032777
4182 021740 €1005
4183 021742 (0CA4787
4184 021746 (004567
4185 021752 0C1201
4186 021754
4187 021754 122767
4188 021762 001007
4189 021764 116767
4190 021772 0C47€7
4191 021776 000
4192 021777 000
4193 022000 0C0777
4194 022002 085777
4195 022006 100005
4196 022010 000000
4197
4198
4199 022012 013746
4200 022016 004767
4201 022022 032777
4202 022030 001402
4203 022032 016716
4204 022036 005767
4205 022042 001402
4206 022044 016716
4207 022050
4208 022050 022737
4209 022056 001001
4210 022060 000000
4211 022062
4212 022062 000207
4213
4214
4215
4216
4217
4218
4219
4220
4221 022064
4222 022064 004567
4223 022070 001201
4224 022072 0100:5
4225 022074 005000
4226 022076 156760
4227 022102 001007
4228
4229 022104 016746
4230
4231
4232
4233 022110 0:3746
4234 022114 004767
4235 022120 000513
4236 022122 016767
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4237 (022130 166767
4238 022136 005300
4239 022140 006300
4240 022142 00630)
4241 022144 006300
4242 022146 066700
4243 022152 012067
4244 022156 001406
4245 022160 0064567
4246 022164 000000
4247 022166 074567
4248 022172 001201
4249 022174 012067
4250 022200 0614086
4251 022202 £4567
4252 022206 000000
4253 022210 004567
4254 022214 0C1201
4255 022216 010146
4256 022220 012001
4257 022222 001451
4258 0222245 0€6701
4259 022230 012000
4260 022232 066700
4261 022236 105720
4262 022240 001006
4263 022242 013146
4264
4265
4266 022244 073746
4267 022250 004767
4268 022254 000426
4289 022256 1004CE
4270 022260 013146
4271
4272
4273 022282 013746
4274 022286 004767
4275 022272 000417
4276 022274 122760
4277 022302 (01004
4278 022304 013146
4279 022306 004767
4280 022312 000407
4281, 022314
4282 022314 005046
4283 022316 113116
4284
4285
4286 022320 013746
4287 022324 004767
4288 0223230 003
4289 022331 061
4290 022332 005711
4291 022334 001404
4292 022336 004567

020000 157200
200116
001540
000001 157242

157124 000004
002044

167122

177776
000342
001000 157110

157052
157130

157122

014222 000042
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BIT #BIT13,05WR ;1 SKIP TYPEQUT IF SET
BNE 208 ;SKIP TYPEQUTS
JSR PC,SERRTYP 0 TO USEF ERROR ROUTINE
JSR RS, $PRINT ;GO PRINT OUT THE FOLLOWING MESSAGE.
+WORD $CRLF 1ADDRESS OF MESSAGE TO BE TYPED
20%:
CMPB #APTENV, SENV 7 iRUNNING IN APT MQDE
BNE 2% 1+NO,SKIP APT ERROR REPORT
Move SITEMB, 218 7 +SET ITEM NUMBER AS ERROR NUMBER
JSR PC,$ATY4 ; yREPORT FATAL ERROR TOD APT
21%: .BYTE 0
.BYTE 0
22%: BR 22% PT ERROR LOOP
2%: TST @SWR ALT ON EFROR
BPL 3% SKIP IF CONTINUE

HALT 1 3HALT ON EFROR!
3% THE NEXT TWO INSTRUCTICNS PROVIDE AN INTERFACE TO THE $CKSWR ROUTINE
i* WIHTOUT USING A “TRAP" INSTRUCTION AS CALLED FOR BY %¥SYSMAC¥%,

MoV @#PSW, =(SP) ;PUT THE PRCCESSOR STATUS ON THE STACK
JUSR PC, SCKSWR ;GO TO THE SUBROUTINE
3% BIT #BITO9,@SWR +7LOOP ON ERROR SWITCH SET?
BEQ 4% R 1F NO
MoV $LPERR, (SP) RETURN FOR LOQPING
as: TST $ESCAPE FOR AN ESCAPE ADDRESS
BEQ 5% R IF NONE
mov $ESCAPE. (SP) i +FUDGE RETURN ADDRESS FOR ESCAPE
cmp #SENDAD,®#42 CT=11 AUTO-ACCERT?
BNE 6% RANCH IF NO
HALT ;1 YES
6s:
RTS PC

R R o K KRR K R R R K K o KR K O 0 K RO KR K K
.SBTTL ERROR MESSAGE TYPEOUT ROUTINE
3*THIS ROUTINE USES THE “ITEM CONTROL BYTE" (SITEMB) TO DETERMINE WHMICH

i=ERROR IS TO BE REPORTED. IT THEN OBTAINS, FROM THE "ERROR TABLE" (SERRTB),
i*AND REPORTS THE APPROPRIATE INFORMATION CCONCERNING THE ERROR.

SERRTYP:
001422 JSR RS, $PRINT ;GO PRINT OUT THE FOLLOWING MESSAGE.
.WORD  SCRLF ;ADDRESS OF MESSAGE TO BE TYPED
MoV RO,=(5P) iSAVE RO
CLR RO ;PICKUP THE ITEM INDEX
157012 BISB SITEMB,RO
BNE 1$ ;IF ITEM NUMBER IS ZERO, JUST
;TYPE THE PC OF THE ERROR
157006 MoV $SERRPC,=(5P) 7 iSAVE SERRPC FOR TYPEOUT
; ;ERROR ADDFESS
;% "HE NEXT TWO INSTRUCTIOMS PROVIDE AN INTERFACE TO THE STYPOC ROUTINE
i*  WIHTOUT USING A "TRAP" INSTRUCTION AS CALLED FOR BY #+SYSMAC*%.
177776 MoV @#PSW, =(SP)  ;PUT THE PROCESSOR STATUS ON THE STACK
002570 USR PC, $TY.0C ;GO TO THE SUBROUTINE
BR 108 JGET OUT
156770 157364 15§: MoV SERRPC, SVERPC. ;SET UP VIRTUAL PC FOR TYPEOUT.
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156444 157356 suB RELOCF, SVERPC ;MAKE VIRTUAL IF NOT ALREADY.
DEC RO ;ADJUST THE INDEX SO THAT IT WILL
ASL RO : WORK FOR THE ERROR TABLE
ASL RO
ASL RO
157466 ADD .ERRTB, RO ;FORM TABLE POINTER
000006 MoV (RO)+,2% ;PICKUP "ERROR MESSAGE" POINTER
BL) 3s ;SKIP TYPEOUT IF NO FJINTER
001326 JSR RS, $PRINT ;GO PRINT OUT THE FOLLOWING MESSAGE.
2s: .WORD 0 ;"EFROR MESSAGE" POINTER GOES HERE
001320 JSR RS, $PRINT ;GO PRINT OUT THE FOLLOWING MESSAGE.
.WORD  SCRLF ;ADDRESS OF MESSAGE TO BE TYPED
000006 3% MoV (RO)+,4% 1PICKUP "DATA HEADER" POINTER
BEQ 5% iSKIP TYPEOUT IF Q
001304 JSR RS, SP.INT ;GO PRINT OUT THE FOLLOWING MESSAGE.
4s: JWORD O ;"DATA HEADER" POINTER GOES HERE
001276 JSR RS, $PRINT ;GO PRINT OUT THE FOLLOWING MESSAGE.
.WORD  SCRLF ;ADDRESS OF MESSAGE TO BE TYPED
5%: MOV R1,=(SP) iSAVE R1
MoV (RO)+,R1 ;PICKUP "DATA TABLE" POINTER
BEQ 9% ;BR IF NO DATA TO BE TYPED
156,50 ADD RELOCF, R1 ;ADJUST POINTER
MOV (RO)+,RO ;PICKUP "DATA FORMAT" POINTER
156342 ADD RELOCF, RO ;ADJUST POINTER.
651 878 (RO)+ ;CHECK THE FORMAT
BNE 7% ;BR IF NOT 16-BIT OCTAL
MoV @(R1)+,~(SP) 1 iSAVE @(R1)+ FOR TYPEOUT
;* THE NEXT *.JO INSTRUCTIONS PROVIDE AN INTERFACE TO THE $TYPOC ROUTINE
i*  WIHTOUT USING A "TRAP" INSTRUCTION AS CALLED FOR BY %xSYSMAC**.
177776 MoV @#PSW, ~—(SP)  ;PUT THE PROCESSOR STATUS ON THE STACK
002434 JSR PC, §TYPOC ;GO TO THE SUBROUTINE
BR 83
78: BMI 17$ JERANCH IF NOT DECIMAL
mMov @(R1)+,-(SP) 1 iSAVE ®(R1)+ FOR TYPEOUT
i» THE NEXT TWO INSTRUCTIONS PROVIDE AN INTERFACE TQ THE STYPDS ROUTINE
7% WIHTOUT USING A "TRAP" INSTRUCTION AS CALLED FOR BY **SYSMAC**.
177776 MoV ®4PSW, =—(SP)  ;PUT THE PROCESSOR STATUS ON THE STACK
002140 JSR pC, $TYPDS ;GO TO THE SUBROUTINE
BR 8% {SKIP
177777 177777 178: CMPB #-1, -1(RO) ;CHECK FOR 18-BIT ADDRESS FORMAT.
BNE 183 ;BR IF NOT 18-BIT ADDRESS FORMAT.
MoV @(R1)+, =(SP)  ;PUT THE DATA ON THE STACK.
002640 JSR pC, STYPAD ;DETERMINE THE PHYSICAL ADDRESS AND TYPE IT.
BR 8s ISKIP
18%:
CLR ~(5P) ;CLEAR THE WORD ON THE STACK.
MoVB @(R1)+, (SP) (PUT THE DATA ON THE STACK.
;% THE NEXT TWO INSTRUCTIONS PROVIDE AN INTERFACE TO THE $TYPOS ROUTINE
3% WIHTOUT USING A "TRAP" INSTRUCTION AS CALLED FOR BY »*SYSMAC*x*.
177776 MoV ©4#PSW, =—(SP)  ;PUT THE PROCESSOR STATUS ON THE STACK
002334 JSR PC, STYPOS ;GO TO THE SUBROUTINE
LBYTI 3 ;TYPE 3 DIGITS.
.BYTE 1 ;TYPE LEADING ZERQS.
8s: TST (R1) ;1S THERE ANOTHER NUMBER?
BEQ 9s ;BR IF NO
001150 JSR RS, SPRINT ;GO PRINT OUT THE FOLLOWING MESSAGE.

SEQ o168

SEQ 0169



CZQMIFO 0-124K VEMORY EXERCISER, 16K VER MACY11 30A(1052) 20-FEB-78 07:56 PAGE 88
CZQMCF.211 14~FEB~78 08:19 ERROR MESSAGE TYPEOUT RCUTINE SEQ 0170
4293 €223862 .WORD 1% 1ADDRESS OF MESSAGE TO BE TYPED
4294 cCo0734 BR 63 iLece
4295
4206 012601 gs: rov (SP)+,R1 iRESTORE R1
4297 012800 105: MoV (SP)+,RO JRESTCRE RO
42¢8 €04567 001134 JSR RS, SPRINT ;GO PRINT CUT THE FOLLOWING MESSAGE.
4239 001201 .WORD SCRLF 1ADDRESS OF MESSAGE TO BE TYPED
4300 000207 RTS PC T RETURN
4301 €22362 0C0011 118 .AsCIZ  / / i TAB CHARACTER.
4302 LEVEN
4303 LSBTTL TTY INPUT ROUTINE
4304
4305 SRR R KR Kk KR KKK R R K KRR R R R R KR N K
4306 CENAEL LSB
4207
4308 R R R T T T T P e
4309 $*SOFTWARE SWITCH REGISTER CHANGE ROUTINE.
4310 ;*ROUTINE IS ENTERED FROM THE TRAP HANDLER, AND WILL
4311 ;*SEZRVICE Th. TEST FOR CHANGE I\ SCFTWARE SWITCH REGISTER TRAP CALL
4312 ;*»WHEN QPERATING IN TTY FLAG MOCE.
4313 022364 022767 000176 156546 $CKSWR: CHMP #SWREG, SWR 7:15 THE SOFT-SWR SELECTED?
4314 021104 BNE 158 1 1BRANCH IF NOQ
4315 105777 156544 TS78 @3TKS 3 iCHAR THERE?
4316 100101 BPL 15% 33IF NO, DON'T WAIT AROUND
4317 117746 156540 Move @$TKB,~(SP) i iSAVE THE CHAR
4318 022406 042716 177600 BIC #°C177,(SP) :iSTRIP-OFF THE ASCII
4319 022412 022728 000007 cmp #7,(SP)+ 7318 IT A CONTROL G?
4320 0O i6 001072 BNE 158 1 iNO, RETURN TO USER
4321 022420 126727 156510 000001 cmP8 SAUTOB, #1 1 VARE WE RUNNING IN AUTO-MODE?
4322 022426 (014€8 BEQ 15% 1 iBRANCH IF YES
4323
4324  (2243C 004567 001058 JSR RS, $PRINT ;GO PQINT OUT THE FOLLOWING MESSAGE.
4325 022434 25311 .WURD SCNTLG iADDRESS OF MESSAGE TO BE TYPED
4326 022438 $GTSWR:
4327 022436 004567 001050 JUSR RS, SPRINT ;GO PRINT OUT THE FOLLOWING MESSAGE.
4328 (022442 023316 LW0WD MSWR 1 ADDRESS OF MESSAGE TO BE TYPED
4329 022444 0167246 155526 v SWREG, = (3P} i iSAVE SWRE3 FOR TYPEOUT
4330 i»  THE NEXT TWO INSTRUCTIONS PROVIDE AN INTERFACE TO THE S$TYPOC ROUTINE
4331 i* WIHTOUT USING A "TRAP" INSTRUCTICN AS CALLED FOR BY »=xSYSMAC*x.
4332 022450 013746 177776 MoV @#PSW, -(SP) 1PUT THE PRCCESSOR STATUS ON THE STACK
4333 022454 0047€7 002230 JUSR PC, STYPOC ;GO 7C THE SUBROJTINE
4334 022450 0045€7 001026 JSR RS, SPRINT ;GO PRINT QUT THE FOLLOWING MESSAGE.
4335 022364 023327 .WORD SMNEW ;ADCRESS OF MESSAGE TO BE TYPED
4338 022466 00503 19%: CLR =(sP) 7iCLEAR COUNTER
4337 022470 005046 CLR -(SP) i i THE NEwW SwR
4338 022472 105777 156446 78 1578 @STKS 7 iCHAR THERE?
4339 022476 100375 BPL 7 ;3 1F NOT TRY AGAIN
4340
4341  02250C 117746 156442 move @$TKB,=(SP) i iPICK UP CHAR
4342 ©£22504 042716 177600 BIC #°C177,(SP) i iMAKE IT 7-BIT ASCII
4343
4344
4345
4346 022510 021627 000025 9s: cmp (SP),#25 73IS IT A CCNTROL-U?
4347 022514 001006 BNE 108 ;1BRANCH IF MNOT
4348 022516 004567 000770 JSR RS, SPRINT . ;GO PRINT OUT THE FOLLOWING MESSAGE.
CZQMCF 2 0-124K NEMCRY EXERCISER, 16K VER MACY11 30A(1052) 20-FEP-78 (07:56 PAGE 89
CZQMCF . 211 14-FEB-78 08:19 TTY INPUT ROJTINE SEQ 0171
4349 022522 023304 .WORD SCNTLU ;ADDRESS OF MESSAGE TO BE TYPED
4350 022524 0&£2706 000008 2Cs: ADD #6,SP + i IGNORE PREVIOUS INPUT
4351 022530 C00756 BR 198 LET'S TRY IT AGAIN
4352
4353
4354 21627 000015 108: cmp (SP),#1& ;318 IT A <CR>?
4355 cc1023 BNE 16S BRANCH IF NO
4356 0U57€6 000004 ST 4(5P) YES., IS IT THE FIRST CHAR?
4357 0C¢1403 BEQ 118 BRANCH IF YES
4358 016677 0C0002 156363 MoV 2(SP),BSwR SAVE WEW SWR
4359 052706 000006 118: ADD #8,5P 7 iCLEAR UP STACK
4350 145:
4361 004587 000726 JSR R5, SPRINT ;GO PRINT CUT THE FOLLOWING MESSAGE.
4362 0c1201 .WORD $CRLF ;ADDRESS OF MESSAGE TO BE TYPED
4363 126727 156343 000001 CnpR SINTAG,#1 RE-ENABLE TTY KBD INTERRUPTS?
4364 0%10C3 BNE 15% BRANCH IF NOT
4265 012777 000100 156340 Mov #100,@3TKS RE-ENASLE TTY KBD INTERRUPTS
4366 0CC002 188: RTZ RETURN
4367 0047€7 001142 168: JSR PC,$TYPEC ECHO CHAR
4368 021627 000060 cmp (SP),#€0 CHAR < 0?
43869 002420 BLT 18% BRANCH IF YES
4370 C21627 000067 cmP (SP),#87 CHAR > 77
4371 003015 BGT 18% BRANCH IF YES
4372 0427.6 000060 BIC #60,(SP)+ STRIP-OFF ASCII
4373 €C5768 000002 TST 2(sP) IS THIS THE FIRST CHAR
4374 0314C3 BEQ 17% BRANCH IF YES
437 €C6316 ASL (sP) NO, SHIFT PRESENT
4276 0C6218 Az (sP) CHAR OVER TO MAKE
4377 0C6318 ASL (sP) RCOM FOR NEW ONE.
4378 O0C52€6 ©00002 1732 INC 2(sP) KEEP COUNT OF CHAR
4379 C-6816 177776 BIS -2(SP),(SP) SET IN NEW CHAR
4380 0007C5 BR 7% 3 +GET THE NEXT ONE
381 18$:
4382 0045€7 000626 JSR RS, $PRINT ;GO PRINT OUT THE FOLLOWING MESSAGE.
4383 0012C0 .WORD $QUES DDRESS OF MESSAGE TO BE TYPED
4284 022866 000718 BR 20% + iSIMULATE CONTROL-Y
4385 .DSABL LSB
4386
4387
4388 Ak ok R KR AR K RO KON K R K KO ¥ R R KOk R KON K ROk R R ROK K kR R R Kk R K
4339 THIS ROUTINE WILL INPUT A SINGLE CHARACTER FROM THE TTY
43¢0 CALL:
4391 RDCHR INPUT A SINGLE CHARACTER FROM THE TTY
4382 RETURN HERE CHARACTER IS ON THE STACK
4333 ;iWITH PARITY BIT STRIPPED OFF
4394 H
4395
4386 022870 01 SRDCHR: MOV (sP),=(sP) PUSH CCWN THE PC
4397 022872 016 00C004 000002 MoV 4(SP),2(SP) SAVE THE PS
4328 105777 156240 15 TETB @YTKS AIT FCR
4329 100375 BPL 15 CHARACTER
4400 1177€6 156234 000C04 NIV8 @$TKB,4(5P) READ THE TTY
4401 042766 177600 C00C24 BIC #7C<177>,4(SP) GET RID OF JUNK IF ANY
4402 022722 02627 0000ud4 000023 Ccne 4(SP),#23 IS IT A CONTROL-S?
4403 022730 001013 BNE 3% BRANCH IF NO

4404 022732 105777 156206 2s: 1578 @$TKS WAIT FOR A CHARACTER




CIQWCFO

CZQWCF

A405
44C6
407

CZQMCFo
CZoMCF.

4461
4482
3463
4564
4465
4466
2467
4468
4463
2470
4471
4372
4473
4474
4475
4476
4477
4478
4473
4480
4581
2432
4453
4484
4485
4488
4487
4388
4489
4420
S1
4492
4493
4494
44395
4406
4497
44¢8
1499
4520
4501
4502
4503

-FEB=78 08:19

NN

£2273% 100375
117748

C42716

022677

©C 1386

020750

7 026627
02276 0C2407
022770 0286827
022776 003003
023000 0-27€6
023006 000002
023010 010346
023012 005046
023015 0127C3
023020 022703
023024 101467
023026 013746
023032 004767
€23036 1712513
023040 122713
023044 0010Z4
023048 005716
023050 001010
023052 1:27€7
023060 0045€7
0230864 023272
023066 012716
023072 C€053C3
0230745 020327
023100 103441
023102 1113€e7
C23106 0045€7
€23112 023272
022114 CC0741
023116 005716
023120 001407
023122 1127¢7
€23130 C04567
023134 023272
22138 0C5016
02z14c 22713
023144 Co10C4
23146 004567
¢23152 023304
023154 000717
023156 122713
0-123K MENMORY
P11 14-FEB=78
023162 001014
£23164 1C5013
023166 014367
023172 001201
CCAa35€7

023274

€Cco7086

034567

c01200

0C07C0

1113€7

004587

023272

122723

45€7

0C12C2

005726

012603

11€46

0iB65ES

127S3

coocc2

oco

oco

020010

02253

13

G 5015

0zZC07%

04

036440

0-124K NEMCRY £XERCISER, 16K

VER MATY11 30A(1052) 20-FEB-78 07:58 PAGE 90
TTY INPUT ROUTINE

epL 2% :;L00P UNTIL ITS THERE
156202 1ovs GSTKE, - (5P) GET CHARACTER
177600 BIC #°C177,(5P) DiMAKE IT 7-BIT ASCII
000021 cmP (SP)+, 421 IT A CONTROL-Q?
BNE 25
ER
000004 000140 33: cnp a(sp) 4140
Bl ~ S
000004 000175 cMp 4(59) 4175 IS IT A SPECIAL CHAR?
EGT : iBRANCH IF YES
000040 000004 BIC 140 4(SP) i iMAKE 1T UFPER CASE
45: RTI ::GC EACK TO USER
ST R R R K K K KOR SOROR SR K R & % KR K K KK K R
;#THIS ROUTINE WILL INPUT A STRING FRCM THE TTY
;=CALL:
i RDLIN ;iINPUT A STRING FROM THE TTY
e RETURN HERE : 1ADDRESS OF FIRST CHARACTER WILL BE ON THE STACK
e ;i TERMINATOF WILL BE A BYTE OF ALL 0'S
SRDLIN: MOV R3,-(5P) i 1SAVE R3
CLR -(5?) ;iCLEAR THE RUBOJT KEY
023774 18: Mov #STTYIN,R3 ;GET ACDRESS
023304 23: cup 4#STTYIN+8.,R3 BUFFER FULL?
BLOS as 18R IF YES
;% THE NEXT TWO INSTRUCTICNS PRCVIDE AN INTERFACE TO THE $ROCHR RCUTINE
;» WIHTOUT USING A “TRAP" INSTRUCTION A3 CALLED FOR BY *&SYSMACw».
177776 nov @7PSW, ~-(SP)  ;PUT THE PROCESSOR STATUS ON THE STACK
177632 JSR PC, $RDCHR ,Gu TO THE SUSROUTINE
mcvs (SP)+, (R3) [
000177 10$: cmMPB #177, (R3)
BNE 53 H !
TST (SP) 1S THIS THE FIRST RUSOUT?
BNE 63 1iBR IF NO
000171 000212 MoV8 #'\,9% iiTYPE A BACK SLASH
000426 JSR RS, SPRINT ;GG PRINT OUT THE FOLLOWING MESSAGE.
.WORD 95 {ADDRESS OF MESSAGE TO BE TYPED
177777 (] w 1.(sp) 11SET ThHE RUBJUT KEY
6S: DEC BACKUP BY ONE
023274 cliP na #STTYIN STACK EMPTY?
sLO SR IF YES
000164 0V (R3) 95 SETUF TO TYPEOUT THE DELETED CHAR.
000400 USR RS, SPRINT ;GO FRINT OUT THE FOLLOWING MESSAGE.
.WORD  ©% {ACDRESS OF MESSAGE TO BE TYPED
BR 2 ;3G0 READ ANOTHER CHAR.
55: TST (SP) ; RUBOUT KEY SET?
8EQ 7S ;i8R IF NO
000134 00u:142 mcvs #'\,9% ;iTYPE A BACK SLASH
000356 JSR RS, SPRINT ;GO PRINT OUT THE FOLLOWING MESSAGE.
.WORD 9% ;ADDRESS OF MESSAGE TO BE TYPED
CLR (sP) ;CLEAR THE RUBOUT KEY
000025 75: cNPS #25,(R3; ;:1S CHARACTER A CTRL U?
BNE 8% ;iBR IF NO
000340 JSk RS, SPRINT ;GO PRINT OUT THE FOLLOWING MESSAGE.
.WORD  SCNTLU ;ADDRESS OF MESSAGE TO BE TYPED
BR 13 ;7GO START OVER
000022 8s: CMPL #22,(R3) ;:1S CHARACTER A "“R"?
EXERCISER, 16K VER MACY11 30A(1052) 20-FEP-78 07:56 FAGE St
08:19 TTY INPUT RCUTINE
ENE 35 JSRANCH IF NJ
CLRS (R3) LEAR THE CHARACTER
000320 JSR RS, SPRINT PRINT OUT THE FOLLOWING MESSAGE.
.WORD  SCRLF ;ADDRESS OF MESSACE TO BE TYPED
000312 JSR RS, SPRINT ;GO P«‘hT OUT THE FOLLOWING MESSAGE.
LWORD  STTYIN ;ADDRESS OF MESSAGE TO BE TYPED
BR 23 1160 PICKUP ANOTHER CHACTER
4s:
000302 JSR RS, SPRINT ;GO PRINT CUT THE FOLLOWING MESSAGE.
.WORD  SQUES ;ADDRESS OF MESSACE TO BE TYPED
BR 15 LEAR THE BUFFER AND LOO?
000052 3s: N0V T (R3),9% CHGC THE CHARACTER
000266 JSR RS, SPRINT 0 PRINT QUT THE FOLLOWING MESSAGE.
.WORD 9% ;ADCRESS OF MESSAGE TO BE TYPED
000015 CMPR #15, (R3)+ HECK FOR RETURN
SNE 2% ;LOOP IF NOT RETURN
177777 CLRB -1{R3) ;iCLEAR RETURN (THE 15)
000246 us RS, SPRINT ;GO PRINT OUT THE FOLLOWING MESSAGE.
.WORD  SLF {ADDRESS OF MESSAGE TO BE TYPED
TST (5P)+ LEAN RUBCUT KEY FROM THE STACK
mMev (SP)+.R3 ESTORE R3
M3V (SP),=(SP) DJUST THE STACK AND PUT ADDRESS OF THE
000004 000002 MoV 4(SP).2(SP) FIRST ASCII CHARACTER ON IT
023274 000¢04 1oV #STTYIN,4(SP)
RTI iRETURN
97: LBYTE 0 TCRAGE FOR ASCII CHAR. TO TYPE
.BYTE 0 ERIINATOR
$TTYIN: .bLkKB 8. ESERVE 8 BYTES FOR TTY INFUT
005015 €00 S$CNTLU: .ASCIZ /"U/<15><12> ;:CONTROL "u*
006507 000012 SCNTIG: .ASCIZ /"G/<15><12> ; ;CONTROL "G"
053523 020122 S$MSwh: .ASCIZ <15><12>/SkR = /
000
047040 053505 SMNEW: .ASCIZ / NEW = /
000040
.SBTTL READ AN OCTAL NUMB.R FROM THE TTY
SRR R R <K R R R K K KKK K KRR R
;=THIS ROUTINE WILL READ AN OCTAL (ASCII) NUMBER FROM THE TTY AND
;¥CHANGE IT TO BINARY.
;*THE INPUT CHARACTERS WIilL BE CHECKED TO INSURED THEY ARE LEGAL
;~OCTAL DIGITS. IF AN ILLEGAL CHARACTER IS FEAD A “?" WILL BE TYPED
;»FOLLOWED BY A CARRIAGE RETURN-LINE FEED. THE CONMPLETE NUMBER MUST
;~THEN BE RETYPED. THE INPUT IS TERWINATED BY TYPING A CARRIAGE RETURN.
;=CALL:
i RDOCT EAD AN OCTAL NUMBER
i~ RETURN HERE LOw ORDER BITS ARE ON TOP OF THE STACK
e ORCEZ BITS ARE IN SHIOCT
$RDOCT: MOV (SP),-(SP) ;PROVIDE SPACE FCR THE
000004 000202 o] 4(SP),215P) nPYT NUMBER
Mev RO,-{SP; PUSH RO ON STACK
] R1,-(SP) FUSH R1 DN STACK
MOV R2,-(SP) USH R2 On STACK
15:

7% THE NEXT TWO INSTRUCTIONS PROVIDE AN INTERFACE TO THE SROLIN ROUTINE
i#*  WIHTOUT USING A "TRAP" INSTRUCTION AS CALLED FOR BY **SYSMAC*x*.

SEQ 0172

SEQ 0173



CZQMCFO 0-124K N ENMORY EXERCIRER,

CZQMCF . P11t 14+-FEB=78 08:19
4517 C13746 177778
4518 0caTET 177422
4519 012600
4520 0100.7 000102
4521 025001
4522 205002
4523 112046
4524 0c 1420
4525 122716 000060
4526 003026
4527 172716 000067
4528 002423
4529 CCE301
4530 006102
4531 006301
4532 006102

4533  02343C 006301
4534 023432 006102
4535 022434 042716
4536 022440 0528601
4537 023442 000755
4538 023444 005726
4539 22446 010186
4540 023352 (10267

4541 012602
4842 012601
4543 Ci26C0
4544 ccooo02
4545 005726
4546 105010
4547 004567
4548 ocooco
4549 004567
4550 001200
4551 0co723

4552 023510 000000
4553
4554
4555
4558
4557
4558
4559 023512 Q12567
4560 023516 0EB7E7
4561
4562
4563 023524 Q13746
4564 (23530 CO47€7
4565 023334 0C00CO
4566 023536 000205
A587
4568
4569
4570
4571
4572

C2QOMCF2 0-124K MEMORY EXERCISER,

177770

000012
000032

Q00014
000006

000016
155056

177776
000004

CZQMCF ., P11 14-FEBr78 08:19

4573
4574
4575
4576
4577
4578
4579
4580
4581

4582
4583
4584
4585
4586
4587
4588
4589
4590
4591

4592
4593
4594
4585
4526
4597
4588
4599
4600
4601

4602
4603
4604
4605
4606
4507
4608
4E09
4610
as11

4612
45613
4614

004367
2012C1
105067
c07%4
4615 0GaTeT
4616 126726
4617 023702 021347
4618 023704 0316746
1619

4620 023710 105366
Q23714 002770
G2iT16 004767
1.5387
0:.0770

023730 112716

155413

000002
000001

000100

000004
000222

000040

000202
000011

000200

177830
090130

0000586
155254

155244
000001

0C0032
000072

000040

Qooo10

155436

165427

155405

@y

16K VER MAZY11 20A(1052) 20-FEB-78 C7:56 PAGE 92
READ AN QOCTAL NUMBER FRCOM THE TTY SEQ 0174
MoV @4#PSW, -(SP) ;PUT THE PROCESSOR STATUS ON THE STACK
JSR PC, SRDLIN ;GO TO THE SUBROUTINE
MoV (SR)+,RO 13 GET ADDRESS QOF 1ST CHARACTER
Mov R0O,53 33 AND SAVE IT
CLR R1 1 iCLEAR DATA wORD
CLR R2
2%: Move (RO)+,~(SP) ;;PICKUP THIS CHARACTER
BLJ 33 +3IF ZERO GET QUT
CMPB #'0,(SP) ; iMAKE SURE THIS CHARACTER
BGT 43 ;318 AN OCTAL DIGIT
cwmPB #'7,(SP)
BLT 43
ASL R1 32
ROL R2
ASL R1 B
ROL R2
ASL R1 ]
ROL R2
BIC #°C7,(5P) 5:STRIP THE ASCII JUNK
ADD (SP)+,R1 33 ADD IN THIS DIGIT
BR 2% iiLoop
3%: TST (SP)+ 1 CLEAN TERMINATOR FROM STACK
MoV R1,12(5F) 3 SAVE THE RESULT
NOV R2,$HINQCT
MV (SP)+,R2 i POP STACK INTO R2
MoV (SP)+,R1 POP STACK INTQ R1
mav (SP)+,R0 POP STACK INTQ RO
RTI RETURN
as: TST (SP)+ CLEAN PARTIAL FRCM STACK
CLRB (RO) SET A TERMINATOR
JSR RS, $PRINT ;GO PRINT OUT THE FOLLOWING MESSAGE.
5§: -WaRD 0
JSR RS, SPRINT ;GO PRINT QUT THE FOLLOWING MESSAGE.
.WORD $SQUES ;ADDRESS OF MESSAGE TO BE TYPED
BR 1% ;i TRY AGAIN
SHIOCT: .WORD 0 3 +HIGH ORDER BITS GO HERE

KRR K KRR R K K R K R R R K KRR Rk KK RO K K KKKk Y KRR R
SUBROUTING TO PASS RELOCATED JESSAGE ADDRESSES TO THE STYPE ROUTINE.
CALL: JSR R5, SPRINT
<MESSAGE VIRTUAL ALDRESS>

TR RN ok ok KR K KR K B KRR K K ROK R K kR R ok KR K N
SPRINT: MOV (R5)+, 1S GET THE MESSAGE VIRTUAL ADDRESS.

ACD RELOCF, 15 iMAKE 1T PAYSICAL.
i* THE NEXT TWO INSTRUCTIONS PROVIDE AN INTERFACE TO THE $TYPE ROUTINE
3% WIHTOUT USING A "TRAP" INSTRUCTION AS CALLED FOR BY **SYSMAC*w*.

Xy -

MoV @#PSW, ~(SP) 1PUT THE PROCESSOR STATUS ON THE STACK
JSR PC, STYPE 1GO TO THE SUBROJTINE

18: +WORD ] iCONTAINS THE PHYSICAL MESSAGE ADDRESS.
RTS RS ;RETURN.

.SBTTL TYPT ROUTINE

B T T T P T T T T P
$*ROUTINE TO TYRE ASCIZ MESSAGE. MESSAGE MUST TERMINATE WITH A O BYTE.
i=THE ROUTInE WILL INSERT A NUMEER OF NULL CHARACTERS AFTER A LINE FEED.

16K VER MAZY11 30A(1052) 20-FEP-78 07:56 PAGE 93
TYPE ROUTINE SEQ 0175
TNOTE1T: $NULL CONTAINS THE CHARACTEF TO BE USED AS THE FILLER CHARACTER.
i*NOTE2: SFILLS CONTAINS THE NUMBER OF FILLER CHARACTERS REQUIRED.
;*NOTE3S SFILLC CCNTAINS THE CHARACTER TO FILL AFTER.
i~
jeCALL:
i*1) USING A TRAP INSTR!CTION
H TYPE +MESADR i iMESADR IS FIRST ADDRESS OF AN ASCIZ STRING
1 *0R
i TYPE
P MESADR
if

33115 THERE A TERMINAL?

$TYPE: TSTB STPFLG
13

BPL 18R IF YES
HALT ;iHALT HERE IF NO TERMINAL
BR 3% 1 LEAVE
1$: MOV RO,=~(SP} ;iSAVE RO
MC ®2(SP),RO T ADDRESS OF ASCIZ STRING
cvPB #APTENV, SENV UNNING I APT MODE
BNE 625 ] CHECK FOR AFT CONSOLE
BITB #APTSPOOL, SENVH MESSAGE TQ APT
BEQ 628 CHECK FOR CONSOLE
MoV RO,618 MESLAGE AUDRESS FOR APT
JSR FC,3ATY3 MESSAGE TG APT
615: .WORD 0 1 iMESSAGE ADDRESS
69%: BITB #APTCSUP,SENVM  ; ;APT CONSQLE SUPFRESSED
ENE 603 {iYES,SKIP TYPE OUT
2s: MLvB (RO)+,=(SP) 3 1PUSH CHARACTER TO BE TYPED ONTO STACK
BNE ag $3B6R IF IT ISN'T THE TERMINATOR
TST (sP)+ ;i1F TERMINATOR POP IT OFF THE STACK
605: 1oV (5P)+,RD 1 iRESTORE RG
3s: ALD #2,(SP) 1 1ADJUST RETURN PC
RTI 3 tRETURN
43: CMPB #HT, (SP) : iBRANCH IF <HT>
BEQ 83
cvps #CRLF, (SP) 1 ERANCH IF NOT <CRLF>
ENE 55 )
TeT (SP)+ 3 POP  <CR><LF> EQUIV
JER RS, SPRINT ;GO PRINT OuT THE FOLLOWING MESSAGE.
SCRLF
CLRB SCHARCNT 1 iCLEAR CHARACTER COUNT
ER 23 GET NEXT CHARACTER
55: JSR PC,STYPEC TYPE THIS CHARACTER
65: cvP8 SFILLC,(SP)+ S IT TIME FOR FILLER CHARS.?
BNE 2% F NJ GO GET NEXT CHAR.
Mcv SNULL,-(SP) ET » OF FILLER CHARS. NEEDED

3 iAND THE NULL CHAR,
75: DECB 1(SP) ;+COES A NULL NEED TO BE TYPED?
BLT 68 ;i8R IF ND--GJ POP THE NULL OFF OF STACK

JSR PC,STYPEC 30 TYPE A NULL
DECB SCHARCNT 0 NOT COUNT AS A COUNT
BR 73 ;iLoop

JHORIZONTAL TA3 PROCESSOR

83: MovB #' ., (SP) i REPLACE TAB WITH SPACE




CZOMCFO

CZQMCF. P11
4629 c24767
4630 122767
4631 001372
4632 CC5726
4633 000723
4634 105777
4635 100375
4635 116877
4637 122766
4638 021003
4639 1C5C87
4640 0co04086
4641 122766
4642 001402
4643 105227
4644 024020 0C0000
4645 024022 0060207
4646
4647
4648
4649
4650 (€Zz4024 112767
4851 024032 112767
4652 024040 0004C3
4653 024042 1127867
4654 024050
4655 024050 010C46
4656 024052 010146
4657 024054 105767
4658 024060 001450
4859 024062 1.2767
4660 024070 0C1031
4661 024072 132767
4662 024100 0C1425
4663 024102 17600
4664 024106 082766
4665 024114 005767
4666 023120 001375
4667 024122 010067
4668 024126 105720
4669 €24130 CC1376
4670 024132 186€7C0
4671 023136 006200
4672 ©24140 010067
4673 023143 012767
4674 024152 000413
4675 024154 017667
48676 024162 CE27E6
4677 024170 0316746
4678 024174 064767
4679 (24200 (00000
4680 024202
4681 (24202 105767
4682 (24206 001422
4683 024210 0176C0
4684 024214 062766

CZQMCFO 0~-124K L EMORY

CZQMCF.P11 14-FEB-78
4685 (24222 012701
4686 024225 005711
4687 024230 100304
4688 024232 02007
4689 024234 001406
4690 024236 005721
4691 02424C 000772
4692 024242 026701
4693 24246 001402
4694 024250 010021
4695 024252 075211
4696 024254 1C5767
4697 024250 001416
4698 024262 (0C5767
4699 024263 C01413
4700 024270 065767
4701 24274 C€01375
4702 024278 017667
4703 024304 052766
4704 024312 005267
4705 024316 105087
4706 024322 105067
4707 024326 115067
4708 024332 012601
4709 024334 012600
4710 cco0207
4711
4712 010046
4713 016700
4714 1£2700
4715 0C057€7
4716 €21375
4717 10067
4718 012767
4719 012767
4720 012600
4721 040207
4722
4723 010046
4724 024406 012701
4725 024412 005721
4726 100402
ar27 005021
4728 cco774
4729
4730 Q12600
4731 024423 0002C7
4732 024326 oco
4733 024427 oco
4734 024430 cco
4735 024422
4736 0L0200
4737 V0001
4738 000100
4739 000040

4740

13-FEB=78 08:19

000014 9%: JSR
000007 000052 El7B
BNE
ST
BR
155170 $TYPEC: TSTB
BPL
000002 155162 MOVE
000015 000002 CcMPB
BNE
000014 CLRB
BR
000012 000002 13: cmPB
BEQ
INCR
$CHARCNT : . WORD
$TYPEX: RTS
WSBTTL
000001 000376 SATY1: MOVB
000001 000366 S$ATY3: MOVB
BR
000001 000360 $ATY4: MOVE
$:TYC: .
MoV
MoV
000346 TST8B
BEQ
000001 155134 cMPB
BNE
000100 155125 BI1TB
BEQ
000004 MoV
000002 000004 ADD
155064 1%5: 18T
BNE
155072 mMav
2%: TS78B
BNE
155062 suB
ASR
155056 MoV
000004 1551732 Mov
BR
000004 000016 33: MoV
000002 000G04 ADD
153602 Mov
177340 JSR
as: .WORD
581
000221 TSTB
BEQ
000004 MoV
000002 000004 ADD
EXERCISER, 16K VER
08:19
001344 MoV
6%: TST
BMI
cmpP
BEQ
TST
BR
155244 8%: cr o
BEQ
MoV
93: INC
000150 108: 7578
BEQ
154736 ST
BEQ
154710 11%: TST
BNE
000004 154702 mMov
000002 000004 ADD
154666 INC
000106 12%: CLRB
00C* 01 CLRB
000074 CLRB
MOV
M3V
RTS
SATYG:
mov
155144 mov
001344 sus
154626 19: TST
BNE
154636 Mov
0013°1 154626 MoV
000002 154604 Mov
mMev
RTS
SATYT7:
Mov
001344 MoV
1$: TST
BMI
CLR
BR
23:
mov
RTS
SMFLG:  LBYTE
$LFLG:  .BYTE
SFFLG: .BYTE
.EVEN
APTS1ZE=200
APTENV=GO1

0-124K NENMORY EXERCISER, 16K

VER

MACY 11

TYPE ROUTINE

30A(1052) 2C-FE

PC,STYPEC
#7,SCHARCNT
g3

(SP)+
2%
E3TPS
$TYPEC
2{(SP),&8TPB
#CR,2(5P)

$

1
$CHARCNT
STYPEX
#LF,2(SP)
STYPEX
(PC)+

0

PC

P-78 07:56 FAGE 94

1 TYPE A SPACE

Fi2RANCH IF NOT AT

;i TAB sT1OP

i iPCP SPACE OFF STACK

1GET NEXT CHARACTER

1 iWAIT UNTIL PRINTER IS READY

33 LOAD CHAR TO BE TYPED INTO DATA REG.
i+ IS CHARACTER A CARRIAGE RETURN?
BRANCH IF NO

1 YES-~CLEAP CHARACTER COUNT

EXTi

1S CHARACTER A LINE FEED?

i 1BRANCH IF YES

1 +COUNT THE CHARACTER

1 iCHARACTER COUNT STORAGE

APT COMMUNICATIONS ROUTINE

MAZY11 30A(1052)

41,5FFLG
41,SMFLG
SATYC

#1,3FFLG

RO,-(SP)
R1,-(SP)
SMFLG

5

3

#APTENV, SENV

3

#APTSPOOL, $FNVM
$

3
@4(5P),R0O
#2,4(5P)
SMSGTYPE

1$

RO, SMSGAD
(RO)+

2%
$MSGAD,RO
RO

RO, SMSGLGT
43, SMSGTYPE
5%
@4(5P), 4%
#2,4(SP)
177776,~(SP)
PC,STYPE

0

SLFLG

10$
@4(SP),RO
#2,4(SP)

APT COMMUNICATIONS ROUTINE

APTSFOOL=100

APTCSUP=

iR ETERTARK

040

#SASTAT, R1
(R1)

8%

RO, (R1)+
98

(R1)+
6%
SAPTR,R1

12%
SMSGTYPE
18
@4(SP) ,SFATAL
#2,4(SP)
SMSGTYPE
$FFLG
SLFLG
SMFLG
(SP)+,R1
(5P)+,RC
PC

RO,-(S?)
$APTR,RO
#SASTAT,RO
$MSGTY

1%

RO, $MSGLG
KSASTAT,$MEGAD
#2,3VSGTY
(SP)+,RO

PC

RO,-(SP)
H#SASTAT,R1
(R1)+

2%

(R1)+

18

(SP)+,RO
pC

0
0
0

3R OK KR KKK R K R K KK R KKK K OK kK K RO K OK O KK KKK KK K

;370 REPORT FATAL ERROR
1370 TYPE A MESSAGE

;: 70O ONLY REPORT FATAL ERROR

3 iPUSH RO ON STACK

3 1PUSH R1 ON STACK
+iSHOULD TYPE A MESSAGE?
F NOT: BR

ER
HJULD SPCOL MESSAGES?
3 IF NOT:  BR
1 +GET MESSAGE ADDR.
7 +BUMP RETURN ADDR.
;+SEE IF DONE W/ LAST XMISSION?
33 IF NOT:  WAIT
;1PUT ADDR IN MAILBOX
;3 FIND END OF MESSAGE

;:SUB START OF MESSAGE
ET MESSAGE LNGTH IN WORDS
FPUT LENGTH IN MAILBOX
;3 TELL APT TO TAKE MSG.

77 PUT MSG ADDR IN JSR LINKAGE
7 1BUMP RETURN ADDRESS

1 7PUSH 177776 OMN STACK

;+CALL TYPE MACRO

;s SHOULD LCG AN ERROR?

3 IF NOT:
;3GET ERRCR #
;;BUMP RETURN ADDR.

20~FEB-7B 07:56 PAGE 95

;+POINT TO TABLE START
;END OF TABLE?

i iMOVE PAST COUNTER WORD
3 tKEEP LOOKING
L iTABLE FULL?
;i1F S0 BP -- NO MORE ROOM
;iSET UP NEW ENTRY
; 13UMP ERROF COUNT
;1SHOULD REPORT FATAL ERROR?
;iIF NOT: B8R
: tRUNNING UNDER APT?
;iIF NOT:
FINISHED LAST MESSAGE?
IF NOT: WAIT
;iGET ERROR #
1 :BUMP RETURN ADDR.
;iTELL APT 7O TAKE ERROR
;iCLEAR FATAL FLAG
;iCLEAR LOG FLAG
;iCLEAR MESSAGE FLAG
11POP STACK INTO Rt
;1 POP STACK INTO RO
; iRETURN

3 1PUSH RO ON STACK

;3GET SIZE OF STAT TABLE
;iSEE IF DONE LAST COMMUNICATION
Ji1F NOT:  WAIT

1iSET MMESSAGE LENGTH

1 iSET WESSAGE ADDR.

;iTELL APT TO TAKE STATS.

;iPOP STACK INTO RO

;iRETURN

i iPUSH RO ON STACK
CET START OF TATLE
;END OF TAEBLE?

;3IF 50: BR

:iCLEAR ERROR COUNT
7 +KEEP CLEARING

;7 POP STACK INTO RO

;3 LOG FLAG
1 FATAL FLAG

A ROR KK R  ROR KKK KK Kk o R KR o KKK OK R 3K R K KK Kk

SEQ 0176

SEQ 0177



C2QMCFD 0-124K NEMORY EXERCISER, 1€EK VER MATY11 30A(1052) 20-FEB-78 07:56 PAGE 96
CZQMCF. P11 14-FEB-78 08:19 APT COMIZUNICATIONS RQUTINE SEQ 0178
4741
4742 LSBTTL CONVERT BINARY TO DECIMAL AND TYPE FOUTINE
474z
4743 s¥THIS ROUTINE 1S USTD TO CHANGE A 16-B1T BINARY NUMBER TO A 5-DIGIT
4745 ECINAL (ASCIT) NUWBER AND TYPE IT. DEPENDING ON WHETHER THE
A746 IS PCSITIVE OR NEGATIVE & SPACE OR A MINUS SICN WILL BE TYPED
a7a7 THE FiRST DIGIT OF THE NUMBER. LEADING ZEROS WILL ALWAYS BE
4748 LACEL WITH SPACES.
4749
4750 MoV NUM,-(SP) 3 +PUT THE BINARY NUMBER ON THE STACK
4751 TYPDS 3360 TO THE RCUTINE
4752
4753 (024432 $TYPCS:
4754 3 010048 MOV RO,~(5P) 1 1PUSH KO 0N STACK
A755 010148 MoV R1,~(SP) 1 3PUSH R1 ON STACK
4756 10248 Mov R2,-(57) ;3 PUSH R2 OMN STACK
4757 G10346 Mov R3,-(57) 3 1PUSH R3 01 STACK
4758 C10546 mov R5,~(5P) 3 1PUSH R5 O STACK
4759 012746 020200 Mov #20200,-(5P) 31 SET BLANK SWITCH AND SIGN
a760 018605 000020 Mov 20(5P) RS $+GET THE INPUT NUMSER
4761 100004 BPL 1% BR IF INPULT IS POS.
4762 005405 NEG RS yMAKE THE EINARY NUMBER POS.
4763 112766 000055 000001 NMOVB #'=,1(SP) 3 VMAKE THE ASCII WNUMBER NEG.
4764 0167CO 154106 1% Mov RELOCF, RO (GET RELOCATICN FACTOR.
4765 012703 024654 MOV #3DBLK,R2 3 +SETUP THE QUTPUT POINTER
4766 060003 ADD RO, R3 $ADD IN RELOCATION FACTOR.
4767 112723 000040 Mov3 #' L(R3)+ 3 iSET THE FIRST CHARACTER TO A BLANK
4768 0l5002 2s: CLR R2 3 iCLEAR THZ BCD NUMBER
4769 0186001 024644 MoV $DTBL(RO),R1 s +GET THE CCNSTANT
4770 1£0105 3%: sus R1,R5 ;i FORW THIS BCD DIGIT
4771 €C2402 BLT 43 ;18R IF DONE
4772 0243518 005202 INC R2 3 INCREASE THE BCD DIGIT BY 1
4773 (24520 000774 BR 33
4774 (22522 0£01CS 4%: ADD R1,RS ;3ADD BACK THE CONSTANT
4775 024524 005702 ST R2 ;iCHECK IF BCD DICIT=0
4776 024528 001002 BNE 5% ;iFALL THRCUGH IF 0O
4777 105718 1578 (SP) $3STILL DOING LEACING 0'S?
4778 1004C7 BMI 75 $3BR IF YES
4779 106316 85: ASLu (SP) L iMSD?
4780 BCC 63 1iBR IF NO
4781 €00001 177777 Mova 1(5P),-1(R3) ;iYES--SET THE SICN
4782 000060 B6S: 8IS #'C,R2 3 iMAKE THE BCD DICIT ASCII
4783 000040 78 BIS #' ,R2 33MAKE IT A SPACE IF NOT ALREADY A DIGIT
4784 MovB R2, (R3)+ 3 +PUT THIS CHARACTER IN THE OQUTPUT BUFFER
4785 TST (RO)+ ;1JUST INCREMENTING
478¢€ 155054 cwp RO, SEIGHT ;CHECK THE TABLE INDEX
4787 BLO 2% GO D3 THE NEXT DIGIT
4788 BHI 8% H
4789 Mov R5,R2
4790 BR 6%
4791 es: TST8 (SP)+ H
4792 BPI 9s ;iBR TF NO
4733 177777 177778 Mova =1(SP),=2(R3) 11 YES--SET THE SIGN FOR TYPING
4784 981 CLRB (R3) +iSET THE TERMINATOR
4795 024612 012605 MCv (SP)+,RS 3 iPOP STACK INTO RS
4796 024514 012603 Mov (SP)+,R3 ;3POP STACK INTO R3
CZQMCFO 0-124K MEMORY EXERCISER, 16K VER MACY11 30A(1052) 20-FEB-78 07:56 PAGE 97
CZQMCF. P11 14-FEB-78 08:18 CONVERT BINARY TO DECIMAL AND TYPE ROUTINE SEQ 0179
4797 024616 012602 MoV (SP)+,R2 ;3POP STACK INTC R2
4798 (024820 012601 MoV (SP)+,R1 . 1 1POP STACK INTO Rt
4799 024822 012600 Mov (SP)+,RC 1 iPOP STACK INTO RO
4800 0245824 004567 176662 JSR RS, $PRINT ;GO PRINT OUT THE FOLLOWING MESSAGE.
4801 024654 .WORD SDBLK ;ADDRESS OF MESSAGE TO BE TYPED
4802 016686 000002 000004 mMov 2(SP),4(sP) ;1 iADJUST THE STACK
4803 C12616 mov (SP)+,(SP)
4804 ¢00002 RTI : 7 iRETURN TQ USER
4805 023420 $DTBL:  10000.
4806 001750 1000.
4807 000144 100,
4308 CC0012 10.
4809 024654 000004 SCBLK:  .BLKW 4
4810 .SBTTL BINARY TO OCTAL (ASCII) AND TYPE
4811
ag12 DR Rk KSR R KRR R KR OR R R R KK O R K K K
4813 i*THIS ROUTINE IS USED TO CHANGE A 16-BIT BINARY NUMBER TO A 6-0IGIT
4814 3*OCTAL (ASCII) NUM3ER AND TYPE IT.
4815 i*$TYPOS~--ELITER HERE TO SETUP LUPPRESS ZERDS AND NUMBER OF DIGITS TO TYPE
4816 *CALL:
4817 MoV NUM, - (SP) ;iNUMBER TO BE TYPED
4818 TYPOS CALL FOR TYPEOUT
4819 Hd .BYTE N ;iN=1 TO 6 FOR NUMBER OF DIGITS TO TYPE
4820 . .BYTE M ;5iM=1 OR O
4821 i ;31=TYPE LEADING ZEROS
4822 A :10=SUPPRESS LEADING ZEROS
4823 T
4824 P23 TYPON--~ TER HERE TO TYPE QUT WITH THE SAME PARAMETERS AS THE LAST
4825 ;*$TYPOS OR STYPOC
4826 ixCALL:
4827 H MOV NUM,-(Sr) 3 'NUMBER TO BE TYPED
4828 TYPON 73CALL FOR TYPEQUT
4829
4830 STYPOC---ENTER HERE FOR TYPEOUT OF A 16 BIT NUWMEER
4831 SeCALL:
4832 i MOV NUM, - (SP) 3 i NUMBER TO BE TYFED
4833 B TyrPOC +iCALL FOR TYPEOUT
4834 .
4835 ¢C 017846 000000 $TYPCS: MOV @(SP).-(SP) PICKUP THE MODE
4838 © 196867 000001 0©00213 MOovB 1(5P),&CFILL LOAD ZERQ FILL SWITCH
4837 © 112667 000211 Movs (SP)+,30MIDE+1 1 NUMBER OF DIGITS TO TYPE
4838  02- ©42716 000002 ADD #2,(S 3 iADJUST RETURN ACDRESS
4839 c2 CCo406 B8R TYPO
4840 02 112777 000001 CO0173 $TYPOC: MOVB #1,30FILL ;iSET THE ZERO FILL SWITCH
4841 02 112767 000006 000167 NOV3 6, ;3SET FOR SIX(6) DIGITS
4842 Q24 1127€7 000005 000156 S$TYPON: MOVB #5,30CNT $3SET THE ITERATICN COUNT
4843 02 0103486 NOov R3,-(5P) ;iSAVE R3
4844 02 C10448 M-/ R4,-(SP) SAVE R4
4845 02 016546 MoV R5,=(SP) SAVE RS
4846 02 116704 000147 Move $ONODE+1,R4 GET THE NUMBER CF DIGITS TO TYPE
4847 02 075404 NEG R4
4348 02 0:2704 000006 ACD #6,R4 1 3SUBTRACT IT FOR MAX. ALLOWED
4848 02 1104€7 000134 MCvB R4, SCMODE SAVE 1T FOR USE
4850 02 116704 000127 MOVB $OFILL,RA GET THE ZERO FILL SWITCH
4851 02 016605 000012 MOV 12(SP),R5 PICKUP THE INPUT NUMBER
4852 02 0050C3 CLR R3 ; sCLEAR THE OUTPUT WORD




CZQMCFO 0-124K MEMORY
CZQMCF.P11 14-FEB-78
4853 024770 006105
4854 024772 C€00404
4855 024774 C0C6105
4856 024776 0C6105
4857 020000 006105
4858 025002 010503
4859 025004 0CB8103
4BGO 025008 105367
4861 025012 100017
4862 025014 042703
4863 025020 001002
4864 025022 0(5704
4865 025024 001403
4866 025026 005204
4867 025030 052703
4868 025034 0£2703
4869 025040 110367
4870 0ZE044 004567
4871 025050 025106
4872 025052 105367
4873 025056 003346
4874 025060 002402
4875 025062 005204
4876 025064 0007-3
4877 C25036 012605
4878 025070 012604
4879 0285072 012603
4880 025074 016666
4881 0231C2 012616
4882 025104 000002
4883 025106 000
4884 025107 000
4885 025110 cco
4886 025111 000
487 (025112 000000

4888

4889 025114 005727

4890 025116 G6000CO

4891 025120 001010

4892 025122 005267

4893 025126 011667

4894 025132 004787

4E95 0251356 010031

4896 025140 Co004C1

4897 025142 000000

4898

4899 025144 0C5067

4800 025150 (00002

4901

4902

4903

4804 025152

4905 025152 010046

4906 025154 010146

4907 025158 010246

4908 025160 010346
CZQMCFe 0-124K MEMORY
CZQMCF. P11 14-FEB-78

4909 025162 016602

4910 025168 (C5003

4911 005767

4912 o

4913 022737

4914

4915

4916

4917

4918

4919

4920

4921

4922

4923

4924 012700

4925 006301

4926 €C6103

4927 ©77003

4928 032702

4929 0€0102

4930 055503

4931 006302

4932 0c6103

49233 0:12700

4834 0C0404

4935 006302

4636 025272 0C6103

4937

4928

4939

4940

4941

4942

4943

4844

4945

4346

4947

4048

4849

4280

4951

4652

©25354

025362

005015
024040

EXERCISER, 16K VER MACY11 30A(1052) 20-FEB-78 (07:56 PAGE 98

08:19 BINARY TO OCFAL (ASCII) AND TYPE
18: ROL RS ;ROTATE MSB INTQ “C*
BR 3 0 DO MS3
28: ROL RS ORM THIS DIGIT
ROL RS
ROL RS
MOV R5,R3
3s: ROL R3 ;:GET LSB OF THIS DIGIT
000100 DECB  $OMODE ;iTYPE THIS DIGIT?
BPL 73
177770 BIC #177770,R3
BNE 43
ST R4
BEQ 5%
433 INC R4
000060 BIS #'0,R3
000040 5s: BIS #' ,R3
000042 MOVB  R3,8%
176442 us? RS, SPRINT ;GO PRINT CUT THE FOLLOWING MESSAGE.
LWORD 8% ;ADDRESS OF MESSAGE TO BE TYPED
000032 75: DECB  SOCNT QUNT BY 1
BGT 23 ® IF MORE TO DO
BLT 69 R IF DONE
INC R4 NSURE LAST DIGIT ISN'T A BLANK
ER 23 0 DO THE LAST DIGIT
6s: MoV (SP)+,R5 ESTORE RS
MoV (SP)+,R4 RESTCRE R4
MoV (SP)+,R3 ESTORE R3
000002 000004 MCV 2(SP),4(SP) 13SET THE STACK FCR RETURNING
MoV (SP)+,(SP)
RTI i tRETURN
8s: .BYTE 0 STORAGE FCR ASCII DIGIT
.BYTE 0 TERMINATOR FOR TYPE ROUTINE
SOCNT: .BYTE 0 OCTAL DIGIT COUNTER
SOFILL: .BYTE 0 ZERQO FILL SWITCH
SOMODE: .WORD 0 ; iNUMBER OF DIGITS TO TYPE
{ERROR TRAP SERVICE ROUTINE
ERRTRP: TST (PC)+ ;CHECK IF PREV TRAP TO 4 REPORTED
18: _WORD 0 ;CONTAINS EFROR REPORTED FLAG
BNE 28 ;BRANCH IF NOT REPORTED
177770 INC 1$ {SET DOUBLE TRAP FLAG.
154034 MoV (SP), STMP3  ;SAVE THE BAD PC FOR TYPOUT.
174502 USR PC, SERROR ;*x* ERROR *#* (GO TYPE A MESSAGE)
.WORD 31 RROR TYPE CODE.
BR 3s ISKIP HALT .
2s: HALT ;ERRGR! SECOND TRAP TO 4 OCCURRED
;BEFORE FIRST WAS PRINTED
177746 3s: CLR 1$
RTI ;RETURN TO PROGRAM AND TRY TO RECOVER
.SBTTL PHYSILAL ADDRESS TYPE ROUTINE
;x ROUTINE TO TYPE A PHYSICAL ADDRESS (18 BITS).
$TYPAD:
MoV RO,=(SP) ;1PUSH RO ON STACK
MoV R1,=(SP) ;iPUSH R1 ON STACK
MOV R2,-(SP) PUSH R2 ON STACK
MOV R3,-(SP) i 1PUSH R3 ON STACK
EXERCISER, 16K VER MATY11 30A(1052) 20-FEB-78 07:56 PAGE 99
08:19 PHYSICAL ADDRESS TYPE RCUTINE
000012 Mav 12(5P), R2 ;GET BASE ADDRESS
CLR R3 {wDRKING & INCEX REGISTER
153412 TST MVAVA {CHECK FOR I'EM RGMT AVAILABLE
BEQ 1% 3BRANCH IF NO MEM MGMT
000001 177572 8IT it @#SRO  jCHECK IF MEM MGYT ENASLED
BEQ 1$ 1BRANCH IF MEWM MGWT NOT ENABLED
MoV R2, R1 1COPY VIRTUAL ADR
RC - R1 {SHUFFLE BITS 13,14,15 INTO 1,2,3
ROL R1
ROL R1
ROL R1
ROL R1
177761 BIC #177761, R1 ;CLR ALL EXCEPT EITS 1,2,3
172340 ADD #KIPARO, R1 : TO APPFOPRIATE PAR
MoV (R1), R1 CONTENTS OF PAR
000006 Mov #6, RO SET UP COUNTER
43: ASL R1 iSHIFT PAR
ROL R3 {SAVE OVERFLOW BITS
508 RO, 45 (COUNT SIX SHIFTS
160000 BIC #160000, R2 {SAVE BANK BITS
ADD R1, R2 ;COMPUTE PHYSICAL ADDRESS
ADC R3 {MAKE SURE CARRY ISN'T LOST!
18: ASL R2 {FIRST DIGIT TO R3
ROL R3
000006 MOV #6,R0 {DIGIT COUNT
BR 33 {PRINT FIRST DIGIT
2g: ASL R2
ROL R3
DEC R1
BNE 23
000003 3s: MOV #3,R1 ;DIGIT SHIFT COUNT
000060 ADD 460, R2 {MAKE IT AN ASCII DIGIT
000036 MOoV8 R3, 85 ;LCAD DIGIT INTO WESSAGE
176172 JSR RS, $PRINT ;GO PRINT OUT THE FOLLOWING MESSAGE.
.WORD 8% {ADDRESS OF MESSAGE TO BE TYPED
CLR R3 JCLEAR INDEX
DEC RO ;CEC DIGIT COUNT
BNE 28
MoV (SP)+,R3 ;1POP STACK INTO R3
MoV (sP)+,R2 ;1P0P STACK INTO "2
MoV (SP)+,R1 INTD R1
tov (SP)+,RO INTO RO
MoV (SP)+, (SP) {ADUUST THE STACK TO CLEAR DATA
176144 JSR RS, SPRINT ;GO FRINT OUT THE FOLLCWING MESSAGE.
LWORD  FILL2 ;ADDRESS OF MESSAGE TO BE TYPED
RTS pC {RETURN
8s: LEYTE 0 ;ONE DIGIT MESSAGE BUFFER
LBYTE 0 {MESSAGE TERMINATOR

.SBTTL STANDARD PROGRAM MESSAGES

P L b R L T e L4

iVARIOUS NFSSAGE PRINTOUTS USEC THRUCUT

s THE PRCGRAW

D e T T T o

052113 030461 MMAMES: .ASCIZ <15><12>'KT11 (M

042515 047515

MGRY MANAGEMENT) AVAILABLE'

SEQ 0180

SEQ 0181




CZQMIFQ 0-124% MEMOARY EXERCISER, 16K
CZQMCF . P11 14-~FEB-78 08:19
4965 025370 CE4522 046449 047101
4956 ©23376 ©43501 0Q46I05 L471CS
4937 025304 024524 040430 CAQ526
4968 0R5412 046111 041101 042574
4869 025420 000
4870 0p5421 015 046412 046305
4971 025426 051117 020131 040815
4972 025434 0:5120 000
4973 025437 015 041012 052131
4974 (25334 20105 Q42515 0475:5
4975 054522 046440 050101
4976 000072
2977 005015 040520 044522
4978 054524 0A4B4- i 048505
3979 051117 020131 040E15
4980 025504 035120 000
4981 025507 015 043012 047522
4982 925514 0620115 000 .
4983 025517 040 047529 006040
4984 035324 005015 047111 052523
49B5 025332 043106 041511 042511
4986 025540 0352116 046440 046305
4987 025546 0I1117 027131 0R7°56
4988 023554 054508 051522 020124
4939 023562 033061 020113 097575
4390 25570 020124 046101 P20114
4991 025576 054124 051105 024208
4992 625304 000
4593 (25808 01§ 047012 020117
4994 (25512 040520 044522 054524
4995 (25620 051040 043505 Q51511
4996 0258R5 052524 051522 043040
4997 026634 022517 042116 cop
1998 051012 51509
4999 052122 047111
5000 043101 042524
5001 020101 047520
5002 020122 049506
5003 051125 CQES50%
5004 025704 C20Q12
5005 0257058 C05Q15 p47516 £5Q740
5006 25714 951101 052111 02013t
5007 025722 051165 Q47522 051522
5008 025730 £430.) 052517 042118
5009 025736 047440 020116 (42515
5010 025744 047515 054522 051440
5011 025782 040503 006516 CQOL12
5012 025760 L5015 051120 043517
5013 035766 040322 020115 CA7516
5014 025774 020127 042522 (44323
5015 026002 €°2504 020123 C40502
5016 026010 ©25563 040440 020124
5017. 026016 020060 047524 G34C40
5018 026024 113
5019 026025 015 044012 052111
5020 026032 041440 047117 0443524
C2QMCFO Cr124K MEMORY EXERCISER, 16K
CIOMTE. P11 14-FEBr79 08119
5021 032215 QPO105 047506
5022 020122 037518 046522
5023 06101 051040 047125
5024 054516 43516 005315
5025 co0
502§ 015 (51012 043705
5027 eT1511 042524 024122
5028 €52101 000040
5029 041440 047117 051124
5030 0261156 046117 020123 700
5031 041412 0511°7
5032 040529 44532
5033 000030
5034 p47515 €20:23
5035 043522 €54524
5036
5037 051615 030461
5038 041440 0%1:23
5039
5040 026176 07,461 CA45455
5041 026204 0 505 051117
5042 021120 081308
5043 020524 020741
5044 041440 048517
§045 1052105 04€ 'S
5046 42524 . C52..3
5047 047125 €4204Q
5048 048115 027¢56
5049
5050 047516 046440
£051 051117 020131
5652 047125 027104
5053
5054 £05012 044412
5055 052125 €4¢340
5056 §50040 0511Q1
5057 C32105 051105
5058 047111 P47440
5059 046101 £56
5050 043012 CE1111
5051 040430 42104
5062 051423 025372
5063 !
5064 c40514 0371 3
2065 042104 €42322
5065 020072 020 ©
€87
5068 027412 042101
5069 €51505 020123
£070 052440 CAB516
5071 042520 (20104
5072 045516 C0s277
5073 042523 €42514
5074 041440  GAT117
5075 047101  ¢33124

VER MACY11 30A(1052) 2Q-FEB-7?8 07:56 PAGE 100
STANDARD PRQOGRAM MESSAGES SEQ 0182
MENMMES: ,ASCIZ <15><12> 'MEMORY MAP:'
BYTMES: .ASCIZ <15><12>'BYTE MEMORY MAP:'
MTMAP:  (ASCIZ <15»<12>'PARITY MEMORY MAR:'®
FROM:  ,ASCIZ <15><12>'FROM '
™ LASL.Z ' TO
INSUFF: LASCIZ  <15x<12>'INSUFFICIENT MEMORY,.,FITST 16K NOT ALL THERE!'
MTR: -ASCIZ <15><12%'NQO PARITY REGISTERS FOUND'
PWRMSG: .ASCJZ <153<12>'RESTARTING AFTER A PQWER FAILURE'<15>¢12>
NORES: .ASCIZ <15><12>'NQ PARITY ERRQRS FOUND ON MEMORY SCAN'<15><12>
PROREL: .. 3CII <15><12%'PROGRAM NOW RESIDES BACK AT 0 TQ BK'
CASCJZ  <15>K12>'H:T CONTINUE FOR NORMAL RUNNING'<162<12>
VER MACYI1 30A(!0‘52) 20-FEB~78 Q7:56 PAGE 101
STANDARD PROSRAM MESSAGES SEQ 0183
Mx1: +ASCIZ  <15><12° 'REGISTER AT !
Mx2: JABCIZ ' CONTROLS '
Mx3: LASCIZ <1Sxg12%'CORE PARITY !
N LASCIZ  <15><12>'MOS PARITY !
MxS: JASCIZ  <15>K12>'MS11TK CSR '
MXB: JASCIZ 'MSY1~K MEMPRY RRESENT!! TO COMPLETELY TEST RUN DZMML...'
NOMEM:  .ASClZ <1?)<|2>'NQ MEMORY FOUND, '
FADMES: .ASCI1 <156><12><12><12>'INPUT ALL PARAMETERS IN OCTAL.'
LASCIZ  <15><12>'FIRST ADDRESS: '
LADMES: ,ASCIZ <18><12>'LAST ACDRESS: '
BADACR: .ASCIL <15><12>'2ADDRESS IN UNMARPED BANK?'
CONST:  ,ASCIZ <153<12>'SELECT GONSTANT:'




CZQMCFC

CZQMCF ., P11
5077 028501 015
5078 026508 030130
S078 028514 020104
5080 0584572
5081 0z2111
5082 047522
5083 005015
5084 026550 020522
5085 026556 047514
5086 (026564 020104
5087 026572 075015
5088 025600 052040
5088 C25606 C€57117
5090 044522
5091 051122
5092 026630 052517
5093 026638 005015
5094 026644 044516
5095 026652 046505
5086 026660 047506
5097 026666 020104
5098 026674 054524
5099 C26700 005015
5100 026706 054524
5101 028714 051117
5102 026722 0z0114
5103 026730 046103
5104 028736 000
5105 026737 015
5106 (25744 042515
5107 026752 052040
5108 02576C 027104
5109 026763 015
5110 028770 050120
5111 02677€ 042524
5112 027004 0co
5113 027005 377
5114
5115
5116
5117
5118
5119 027010
5120 ©€27016
5121 027024 0-2524
5122 027032 00524
5123 027040 051117
5124 027044 022101
5125 027052 020123
51286 027060 042440
5127 0270&6 022CS0
5128 (27074 024465
5129 027100 037503
5130 027106 052116
5131 027114 (020101
5132 027122 02412

CZQMCFO 0-124K MEMORY

CZQMCF. P11 14-FEB-78
5133 027130 020455
5134 27136 047522
5135 027144 043515
5136 027152 052440
5137 (02716C 032050
5138 027166 00455
5138 027174 047315
5140 027202 031106
5141 27210 022524
5142 027218 0E1122
5143 027224 031524
5144 631455
5145 GZ0063
5146 020071
5147 031105
5148 027522
5149 020524
5150 027051
5151 115
5152 027111
5153 020123
5154 023460
5155 047522
5156 €20124
5157 o0
5158 120
5159 020131
5160 ©54522
5161 052522
5162 051122
5163 052123
5164 oco
5165 1c4
5166 053440
5167 027424 051127
5168 027432 00520
5169 027449 042040
5170 4 020124
5171 052050
5172 027051
5173 127
5174 50040
5175 020131
5176 042579
5177 052125
5178 042522
5179 051105
5180 051527
5181 051117
5182 027107
5183 120
5164 020131
5185 027570 2123
5186 027576 032117
5187 027604 042520
5188 027612 (41440

14=FEB-78 08:19

052412
041505
042515
050040
020131
000122
051120
020115
040503
047524
047515
040510
020105
054524
051117
042116
041523
043516
051117
020122
040520
000056
040520
042440
053440
047516
040505

047012
047515
051503

000
051412
047171
052123

000377

044522
043505
020122
042440
000056
051104
042524
051122
052123
0000S6
051516
042040
051105
051524

0~124K MEMORY EXERCISER, 186K

042516
042524
047515
051101
051105

043517
042522
042524
000:40
042522
020116
040520
042340
043540
000256
047101
046440
020131
040502
044522

044522
051172
046111
020124
027122

020117
054522
042524

044513
020107
021440

€s54524
051511
040504
€51122

051808
052123
051117
026461

040524
52101
047522
033124

EXERCISER, 16K

08:19

024460
040724
041040
051122
052123
024462
020123
051505
052123
051117
020124
024461
047530
040577
020116
024122
026433

000
051101
020107
047101
020123
024122
033462

051101
042515
040440
051523
051117
033461

052101
052111
047117
044522
042111
051124
052123
000
047522
051101
051124
026104
047040
044507
051440
0424450
043040
00C
051101
042522
051105
036440
020104
047117

000056
044524
052111

051117
C304061

000256
042522
020110
042440
c24240
030763
000256
020122
052124
051105
051524
033761

c44103
0234361
020104
651105
051524
027¢51

052111
04, .15
042104
042340
052c50
027051

050111
020110
€20107
054524
023516
050101
033161

C43516
cs52111
050101
c41c40
020117
052123
047510
0S1122
©40514

cs2111
044507
047¢ 30
C50101
051501
051124

VER MATY 11

30A(1052) 20-FEB-78 07:56 PAGE 102

STANDARD PROGRAM MESSAGES

UNEXPT: ,ASCIZ

PRELOC: .ASCIZ

MTOE" .ASCIZ

SCANM:  ,ASCIZ

PEWNC: .ASCIZ

NOMTST: .ASCIZ

SKPMES: ,ASCIZ

FILL2: .ASCIZ

<15><12>'UNEXPECTED MEMORY PARITY ERROR'

<15><12>'PROGRAM RELDCATED TO '

<15><12>'MORE THAN ONE PARITY ERROR FOUND.'

<15><12>'SCANNING MEMORY FOR BAD PARITY,!'

<15><12>'PARITY ERROR WILL NOT CLEAR.'

<15><12>'NO MEMORY TESTED.'
<15><12>'SKIPPING TEST #'

<377><377>

.SBTTL ERRCQ REPORTING MESSAGE. AND TABLES.

53RO ROR K KRR O R OR SR s 6 Sk k8 R K KR K KK R K o R OKOR R o K 3O K KK K

;* MESSAGE BLOCK FOR ERROR TABLE TYPEOUTS

B T TP T T TP

DM1: +ASCIZ 'PARITY REGISTER DATA ERROR.
bM2: .ASCIZ 'ADDRESS TEST ERROR(TST1-5).'
oMa: .ASCIZ 'CONSTANT DATA ERROR(TST6-10).'
VER MACY11 30A(1052) 20-FEB-78 07:56 PAGE 103

ERROR REPORTING MESSAGES AND TABLES.

DMS: -ASC1Z
DMB : -ASCIZ
DM7: .ASCIZ
OM10: -ASCIZ
DM11: .ASCIZ
DMt12: <ASCIZ
DM13: .ASCIZ
oM14 -ASCIZ

'ROTATING BIT ERROR(TST11-12).'

'MOS REFRESH TEST ERROR (TST 30-31).°'

'3 XOR 9 PATTERN ERROR(TST13-16).'

"MARCHING 1'S ALLD 0'S ERROR(TST 27)."

'PARITY MEMORY ADDRESS ERROR(TST17).°

"DATIP WITH WRONG PARITY DIDN'T TRAP(TST17)."

‘WRONG PARITY TRAPPED, BUT NO REGISTER SHOWS ERROR FLAG.'

'"PARITY REGISTER NOT MAPPED AS CONTROLLING THIS ADDRESS(TST17).°'

SEQ 0184

SEQ 0185



CZQMCF o

CZQuCF .,

5189
5190
5191
5192
5193
5194
5195
5198
5197
5188
5199
5200
5201
8202
5203
5204
5203
5208
5207
5208
5209
5210
5211
5212
5213
5214
5215
5216
5217
5218
5219
5220
5221
5222
5223
5224
5225
5226
5227
5228
5229
5230
5231
5232
5233
5234
5235
5236
5237
5238
5239
5240
5241
5242
5243
5244

CIQMCFO
CZQMCF .

5245
5246
5247
5248
5249
5250
5251
5252
5253
5254
5255
5256
5257
5258
5259

0

0-124K VEMORY EXERCISER, 16K
14-FEB-78 08:19

71

030300

016117
¢22040
022101
0z4123
024467
047515
00510
020105
©£2123
€32116
042105
022111
047522

104
044123
0Z3516
42526
Ci3516
0-2510
044522
051122
020522
622080
ca270.1

122
020115
0<2440
0£2050
0270531

0-124K MENORY

P11

030306
030313
030320
030325
030334
030342
030347
030354
030362

030367
030374
030402
030408
050414
©20422
030430
030433
030240
c3c446
©30254
020462
030470
020375
03C502
030510
030516
032824
030530
030533

030642
205850

030715

14-FEB-78

040522

050
047117
ci6102
047123
052105

015
050120
20117

128
027520
0435058

oco

122

c443514
044510
c51104
251524
000058
042522
020116
042522
051105
041511
050040
020131
027122
052101
052517
020124
041440
042105
020116
053524
051117
050120
052123
000
047101
040504
051122
052123
000
051516
044524
042530
047117
051117
030462
000056
043517
047503
040510
053440
042522
042524

04c522
0206054
047516
051511
040510
047522
020124

000
040522
052040
0270u4
044501
047524

043516
020123
051508
030524

052740
047117
0442Q7
0444540
©52101
051101
151108

oo
020101
042114
046510
Q40510
€53140
040520
©42440
052°4Q
042105
033461

047504
040524
051117
030C62

051124
047117
52303
042440
€52C50
031255

040822
042804
€435186
042510
ra7514
0271Q4

¢S01 "0
€52302
05104
042524
C20104
020122
€423523

050120
020117

o0
042514
052040

EXERCISER, 16K

08:19

027120
041501
042440
020105
052047
027051
052012
042105
020064

004503
027523
000123
041520
004503
041057

000
050157
041520
027523
041520
004503
040515
050057
041520
004524
027523
000123
041520
0045773
040515
053411

056057
041520
046440
020124
041057

coo
050057
041520
080057
041520
004503
041520
053411
050057
041520
053411

0423505

€00
044524
040516
©40527
051440
000
040522
052240
[ ]4]

042522
0045902

050211
040815
053411

24503
046411
000102

042522

coo
004503
048411
042522
c04502

€50011
C€52511
051411
051501

c04%03
651411
c04501
040515
053411

004503
52311
C00103
GS. - 11
cs51124
051211
C51801
€04503
281011

€51501

053411

VER

MACY11

30A(1052)

20~FEP-78

ERROR REPQRY.NG MESSAGES AND TABLES.

OM163

DM17:

DM20:

oM21:

DOM23:

DM24:

DM25:

DM26:

VER

<ASCIZ

.ASCIZ

ASCIZ

+ASCIZ

+ASCIZ

.ASCIZ

.ASCIZ

.ASCIZ

MACY11

'MORE THAN ONE REGISTER INDICATED PARITY ERROR.'

"DATA SHOULDN'T HAVE CHANGED WHEN PARITY ERROR TRAPPED(TST17)."

07:56

'RANDOM DATA ERROR(TST20).'

PAGE 104

"INSTRUCTION EXECUTION ERROR(TST21-26).'

'PROGRAM CODE CHANGED WHEN RELOCATED.'

' TRAPPED,

'TRAPPED TO 114.'

'FAILED TO TRAP.'

30A(1052)

20-FEBr78 07:56

ERROR REPOXTING MESSAGES AND TABLES.

DM27:

Div31:

R e T e
ATA COLUMN HEADINGS
B T T L T e

DH1:

DH2:

DH12:

DH14:

DH1S;

DH21:

DH23:

DH24:

DH25:

PH26:

DH30:

.ASCIZ

.ASCIZ

+ASCIZ

JASCIZ

«ASCIZ

.ASCIZ

LASCIT

.ASCIZ

.ASCIZ

<ASCIZ

LASCIZ

LASC1Z

LAS. 12

“(ACTION ENABLE WASN'T SET)."

<18><12>'TRAPRED TO 4 '

'pC

'v/pC

'v/PC

'v/PC

'V/PC

'v/PC

‘v/PC

'V/PC

'V/PC

'V/PC

'REG

REC

P/RC

P/PC

p/PC

p/PC

p/PC

P/RC

P/PC

F/PC

F/PC

WAS

s/B

MA

Ma
REG

MAUT

Iyt

SRC MA

TRP/PC'

TRP/PC

REG

MA

WAS'

s/8

s/8!

MA'

REG

MA

DST MA

REG

WAS

WAS'

PAGE 105

Was!

s/8

$/B

S/B

WAS'

BUT NO REGISTER HAD ERROR BIT SET.'

WAS'

WAS !

WAS'

SEQ 0186

SEQ 0187




CZQMCFO 0=-124X NEMORY EXERCISER, 16K
CZQMCF.P11 14-FEB-78 08:19

5301 030722 051501 046411 004501
5302 030730 040527 -000i23

VER MACY11 30A(1052) 20-FE3-78 07:56 PAGE 106
ERROR REPORTING MESSAGES AND TABLES.

5303
5304 R N T e T T e T
5305 i» DATA FORMAT TABLE FOR ERROR PRINTOUT.
5306 R R T T T T T T
5307 030734 000 377 000 DF1: .BYTE 0,-1,0,0
5308 030737 000
5309 030740 000 377 377 DF2: .BYTE 0,~1,-1,0,0
5310 020743 000 000
5311 030745 000 377 377 DF3: .BYTE 0,-1,-1,-2,-2
5312 030750 376 376
5313 030752 000 377 377 DF14: .BYTE 0,~1,-1,-1,0,0
5314 030755 377 0oc) 000
5315 030760 000 377 000 DF21: «BYTE 0,-1,0,-1,0,0
5316 030763 377 000 000
5317 030766 377 cJ0 377 DF30: .BYTE =1,0,=1,-2
5318 030771 376
5319 JEVE
5320
5321 032110 . = 32110 i THE LOADERS ARE SAVE HERE TO END OF 8K
5322
5323 000001 +END
CZQMCFO 0-124K MEMORY EXERCISER, 16K VER MACY11 30A(1052) 20-FEB-78 07:56 PAGE 108
CZQMCF. P11 14-FEB-78 08:19 CROSS REFERENCE TABLE -- USER SYwBOLS
ABASE = 00C0CO 384 425
ACOW1 = 000200 384 427
ACDW2 = 000000 384 428
ACPUDOP= C00000 384 339
ADDWO = 000000 384 429
ADDW1 = 000000 384 270
ADCW10= 000000 384 439
ADDW11= 000000 384 440
ADDW12= C0C000 384 411
AZOW13= 0000GC 384 442
ADDW14= 00C00C 584 447
ADDW15= 0000CC 384 444
ADDW2 = COCO0C 384 431
ADDW3 = 000000 384 432
ADOWA = 000000 384 433
ADDWS = 000200 384 434
ADDWS = 000CCO 384 435
ADDW7 = 000000 384 436
ADDWB = 000000 384 437
ADDW9 = 0C0000 84 428
ADEVCT= CGU0J00 384 330
ADEVIM = CCC000 384 426
AE = €00001 1794 2433 2519 3750
AENV = C{CCCO 284 385
AENVM = (00000 384 396
AFATAL= 020000 584 387
AMADR1= C0000C 3849 412
AMADR2: 0C0C00 384 416
AMADR3= 000000 384 419
AWADRA - 3CCCCO 584 422
ANAMS1= 000000 384 426
00800C0 384 a14
000C00 384 417
Cro000 384 420
Cee000 384 332
0oZooc 384 333
AEGTY= COCC00 384 386
AMTYP1= QCCL0N 284 407
yP2= €0C0OCO 384 415
AMTYF3= 000002 384 418
ANMTYP4: 00020C 384 421
AR = 000000 su4 3e9
APRIOR- 000000 384
APTCSU= 000040 4598 47z #
APTENV: 000001 4187 4531 4659 4737#
£76 47264
4593 4€<1 47384
384 337
384 388
384 331
'Ro= 584 333
AVECT 1= GE4 423
AVECT2 284 424
BADADR 1440 5063#
EANKNO 1632 1641 1667 1677 3397+
BITPT 001544 5224 1134x» 1135% 1171 1172 1173 1174 1182% 1183x% 1192 1194

1197

SEQ o188

SEQ 0189

1200%



CZOMCFO
CIQMCF .

8ITO0 =

BITOO =
BITO!
81702
81103
81704
81705
51706
81107
81708
B1709
BITY
BIT10
BIT11
BIT12
BIT13
BIT14
BIT1S
B1T2
8173
BIT4
BITH
BITG
BIT7
B1T8
BI1T9
BLKMSK
BPTVEC:
BYTMES
CASFLG
CASREG
CKPMER
CLRPAR
CONST
cR
CRLF
CTRLS
oDISP =
DF Y
DF14
CF2
oF21
DF3
CF30
OH1
DH12
DH14
DH15
DH2
DH21

Homowom oW oo nowou oW on

Howowonouowow

W

won

CZQMCFO
CZQUCF P

DH23
DH24
DH25
DH28
DH30
DIDBH
DIDBL
D1DD
D1PDO
DISPLA
DISPRE
DR
0w10
oMt
om12
DM13
D14
[SSRE)
hlGhi

2

0
DM21
om23
pm24
oM25
DM2G
D27
0131
o]
oyS
oME
om7
CONE
oeDBH
CPDBL
DSWR
b1
0112
oT1a
DT1S
pr2
0T21
D123
D124
DTLS
0728
DI30
D131
EMTVEC:
ENDINS
ERRTRP
ERRVEC=

"

FADMAR

FADMES

0-124K ¥EMORY EXERCISER, 16K VER MATY11 30A(1052) 20-FE3-78 GT:56 PAGE 109
P11 14rFEB~78 08119 CROSS REFERENCE TABLE v— USER SYMBOLS
2409 2411 2467 2469 3148% 3149+ 3156 3188 3161%  3162% 2165
3173 3192 3195+ 3198 3199 3213 3214 3215 3217 3226« 3227+
3238 3269+  336Cs 3262 3264 3266 3268 3272 3273 3303» 3305
3317 3319 3324 3325 3340 3342 3350%  3351% 3353 3355 3360+
3366 3400 3401
000001 1234 235 251 1039 1213 1369 1380 1470 1491 2456 2485
3767 2800 5931 4073
003001 1134 123
©00002 1124 122
000004 1114 121
0350010 1104 120
¢00020 1094 119
£C0040 1084 118
000100 1074 117
000200 1064 116
400400 1054 115 4022
001000 1044 114 4032 apot
000002 122#
062000 1034 4173
003000 1024 4039
Q10000 1014 :
026000 1204 3174 3201 3274 3311 4181
040000 994 217 4008
100000 984 2485 3228 3527
000004 1214
000010 120#
000020 1194
000040 118#
000100 174
000200 1164
000400 1154 3231 3580
201000 1144
001606 5474 3151 3222 3254 4059% 4064
00C014 1377
028437 1033 4973#
001616 5514 937+ 940s 1483
001520 5524 1485+
617536 1755 2417 3331 37594
020270 1133 1228 28§04 384 34
026458 1458 5073+
000015 3g# 4537 4847
000200 394 966 4608 4647
005072 1273 12834
177570 45# 361 864
030734 719 83274
030752 774 779 784 806 811 816 53134
030740 724 (34 739 744 749 754 795 821 826 53094
020766 800 53154
030745 729 759 764 769, 7390 53114
030765 831 838 5317+
030367 717 52594
030433 762 767 SR6CH
030454 772 732 52694
0306475 777 52724
030406 722 727 732 737 742 747 752 757 788 793 52624
020520 798 52774
0-124K MEMORY EXERCISER, 16K VER MACY11 30A(1052) 20-FER-78 07:56 PAGE 110
11 14-FEB-78 08319 CROSS REFERENCE TABLE -~ USER SYMBOLS
030581 804 52824
030521 809 52884
030642 814 B5291#
030673 €19 824 52964
036715 829 53304
012772 27114
012700 26624
012510 26134
013070 27614
001142 3614 834% 872+ 881%  3594% 3§47+  4054x  A172%
000174 1954 870
027010 716 776 s1184
027301 751 51574
027345 756 51584
027411 761 51654
027465 766 5173#
027555 771 51834
027659 781 51944
027733 786 s2024
027044 721 726 51244
030031 782 52134
030063 797 5218#
030132 803 5225#
030177 808 52324
030253 813 £2404
030273 618 §243#
0320213 e23 £2464
030347 833 52514
027100 731 51204
027136 736 51344
027174 741 51394
27240 746 51454
013776 30384
013264 26594
013162 28104
177570 aq4 350 863
001345 5734 718
001674 S774 763 768
201705 5794 773 733
001720 581y 778
001660 5754 723 728 733 738 743 748 753 758 789 794
Suda 759
5874 8cs
5904 8!
5824 815
5944 820 825
2864 830
c0204a2 5084 835
ook 133#
4038 4131 41444
205 1074 112 36E5 4889
000004 1264 2c5 661 862~ 873x 927% 928« gg4%  1004% 1027+  1037%
3588~  3641s 3681+ 3685~ 4013 A014% 4016+ 4019«
001570 84.4  1421s 1422+ 3215 3217 3340 3342 3364 3366 4073* 4100
4111
026311 1374 50534

3167
3231 %
3307
3362

2501

1097

4101

SEQ 0190
3172
3236
3310
3364

3148

SEQ 0191

1112

4109




CZQOMCFO 0-124K NEMORY EXERCISER, 16K VER MATY11 30A(1052) 20-FEB-768 07:56 PAGE 111
CZQMCF . P11 14-FEB-78 08:19 CROSS REFERENCE TABLE -- USER SYMBOLS
FADMSK 001566 538#4 33€8 4134% 4136%
FILL2 027005 4953 51134
FLAGBK 001557 5324 3207% 3297% 3300% 3318*
FROM 025507 1048 3951 49814
FSTADR 001562 5354 1357 1455+ 3744 4065
GMPR 004072 1013 1033#
GMPRA 004120 10984 1110
GMPRB 004134 1097 11044
GWMPRC 004142 1102 11064
GMPRD 004202 1085 11184
GNS = dmwraw U 194 905
HT = 000011 364 4606 4647
IMPCHE= 177746 1864 939+
IMPCK 003272 926 927 93E#
INITON G15084 1528 1584 1591 1666 1676 3224
INITEX 015176 3218 3220 3239 3241¢
INITMM 014426 1511 1554 1602 1631 1640 1708 1722 1758 1779
1929 1940 1983 2032 2043 2091 2217 2228 2276
2714 2764 2813 2862 2908 2958 2977 2990 3010
INSERT 021124 40564
INSUFF 0255249 1015 LEERYS
I0TVEC= 000020 1714
KI1PARO= 172340 1664 242 261 3133+ 3554 3€20% 4922
KIPAR1= 172342 1674 2874 3134 3555+ 3621
KIPAR2= 172344 168# 975 995% 1072+ 1181x= 1185 2484 3135* 3154%
3276 3349* 3331 3536+ 3539* 3554 3615% 3809 3810*
KIPAR3= 172346 1694 1069 1072 1073% 3136 3171% 3176+ 3276%* 3277%
3616%
KIPAR4= 172350 1704 3137%
KIPARS:= 172352 1714 3128%
KIPARS: 172354 1724 3139
KIPAR7= 172356 173¢# 3130
KIPDRO= 172300 155#% 227 3125
KIPDR1= 172302 1504 3126%*
KIPDR2= 172324 1574 3127*
KIPDR3= 172306 1584 3128+*
KIPDR4= 1594 3129*
KI1PDRS= 1604 3130%*
K1PDRE= 172314 1614 3121*
KIPDR7= 172315 1624 3132
LADMAP 001602 5464 1449% 1450% 1473~ 1474% 3165 3167 31e4 3186
3250 3252 2266 3268 3285 3287 3307 3317 3319
LADMES ©26376 1401 50644
LADMSK  C016CO 444 31€9 3188 3210 3270 3289 3309 3321 4139%
LDDISP 0031522 508# 820+
LF = 00012 374 4641 4647
LMAD 001520 507# 3us3 3670* 3677 3691 %
LSTADR CC1574 5414 1353* 14124 1417 1428 1467% 1468% 146G+ 1470
MAWF 017538 14es8 2536 37364
MAMF 1 017622 37504 3752
MALF2 017634 3737 3739 3745 37344
MANUAL 005368 1118 1274 1343 13554 1448
MANUL1 005324 1362 1369#
MANUL2 006026 1364 1465#
MAPMEM 003324 938 9524
MAPRB 004250 1138 11434
CZQMCFO 0-124K MEMORY EXERCISER, 16K VER MACY11 30A(1052) 20-FEB-78 (07:56 PAGE 112
CIQMCF.711 14-FEB-78 08:19 CROSS REFERENCE TABLE =-- USER SYMBOLS
MASK4K= 017777 183# 266 991 1065 1419 1471 3212 3323 3842
MEMMAP  €01524 2,0 509# 953 954 1192 1194 1197 1394 1396
3532 3534 5543 3545 3565 3570 3812 3814
MEMMES 025421 962 4977 ¢
MMAMES 025354 932 49734 .
MIMAVA 000606 233 2304 924x% 930+ 972 993 1024% 1030% 1067
1489 2481 3152 3224 3235 23347 3378 3523 3613
4911
MADOWN 015674 1540 1576 1598 1672 1688 3234 33404
MAINIT 014300 929 1029 1140 1493 31244
MMORE 001554 5284 3222% 3233%* 3241% 3326 3369
MauP 015204 1524 1580 161€ 1638 1651 1712 1733 1765 1792
1933 1977 2020 2036 2084 2204 2221 2269 2389
272¢ 2778 2827 2877 2959 2983 3003 3016 2036
MMVEC = 000250 144#
MEAMEM  C04210 1114 1133#
MPEND 002074 6174
MPPATS 0062050 565 6264
MPRX 002276 563 6374 1093 1109 1113 1176 1248 1261 1272
3323 3736 3759
MPRO 002078 562 6324 10986 1150 1212 1283 1328 1337
MPRY 0021C6 6364
MPR10 032216 672%
MPR11 002226 6764
MPR12 002236 6804
MPR13 0022486 684#
VMPR14 002258 €884 1187 1253 1255 1256 1262 1265%
MPR1S 002265 6924 1189 1257 1259 1260 1266 1269%
MPR2 002116 6404
MPR3 002126 6444
1MPR4 002136 648#
MPRS 00214€ 6524
MPR6 002158 6564
MPR7 002166 6604
MPRS 002176 6644
MPRY 002206 6684
MTMAP 1210 4977#
MTOE 3719 5087#
MTR 1116 4993#
X1 1234 5026#
WMX2 1242 5029#%
N3 1218 5031#
Mx4 1224 5034#
Mmxs 1230 5037#
MX6 1271 50404
NOMEM 2923 5050#
NOWMTST 4077 B1C5#
NOPES ©25706 3861 50035%
0LFLG 001560 533# 2428% 2538x
FARVEC= 00C114 180# 2442» 2446 2453% 3590%* 3643% 3746% 3747
PBTRP p 564 24534
PESRV 566 36334
PEWNC 3836 50994
PHYADR 1512 1529 1555 1565 1592 1603 3376#
PIRQ = 434

PIRQVE= 000240 1374

1802
2408
3023

3160%
3849
3525«

3199
4107

4141%

1471

4098
1435

1137
3662

1815
2545
3250#

1288

1827
2555
31484

3171
3854%*
3528*

3208
4108

3240

4105
1437

1179
3671

1831
2580
3421

1334

1837
2616
3417

3228x*
3536

3236
4109

4074

4134
1440

1451
3807

1874
2630

1342

SEQ 0192

1880
2665

3258+
3555

3238
a1t

4081

SEQ 0193

4139
1442

1485
3847

1917
2679

2401



CIQMCFO 0=124K MEMORY EXERCISER, 16K VER MAZY11 30A(1052) 20-FEB-78 07:56 PAGE 113
CZQMCF. P11 14-FEB-78 08:19 CRGSS ERENCE TABLE == USER SYuBOLS
PMEMAP 001540 5194 1148 1149x% 1173« 1174+ 1255% 1256% 1259+ 1260% 2409 2411
PRELOC 026542 3506 503a#
PRGMAP 0008602 253 254 272 289+ 911% 912% 3043 3045 3049 3517 3549
3601 % 3610 3650 3651+ 4084 4085
PROREL 025780 5012#
PRO = 000000 60#
PR1 ocoean 61#
PR2 000100 624
PR3 0001490 63#
PR4 CC02060 64y
PRS 000240 654
PRE 0CC2a0C 664
PR7 060340 674
P3s = 17777 404 41
PSCAN 017744 3725 3773 2778 378394
PSW = 177776 a1# 829 1232 1373 1405 1462 3091 3962 3970 4004 4127
4199 4233 4266 4273 4286 4332 4431 4517 4563
PURMSG 023641 328 49z8#
PWRVEC= 000C24 1324 295% 296* 305+ 311x 323% 324 856+ 857« 3589%* 3€42%
RADTAS 001622 5594 3535 634
RANTST O 25534
RELOC 0183 34814 3551 3580 3617 3627
RELOCF  0005C0 269 2ee#4 G13% 1487 3233 3583 3587 3596 3604 3625 3649%
4237 4258 4260 4560 47€4
RELTOP C164€0 3058 25174
RELOQ 017062 276 3059 76104
RESCHK 005252 1289 1328#
017270 262 3C82 365%#
0515186 5054 551 1292% 1296 1301 1308 1314 2486% 2487 2488 2517
200300 201 22654 328 9190
000304 202 22e#
C00306 227 2294
00324 231 233#
002010 127#
C16210 1781 1874 34264
000006 1764 3125 3126 3127 3128 3132
017350 921 3178 3677#
001534 515# 1008* 1009* 1381x 1382% 1423 1424% 3043 3045 4082 4083
02¢635 37398 5033#
C02646 199 8464
001558 5314 B84gx 8€* 1361
017502 25.6 3741 3743 3746~
01617¢ 1778 1821 2407 3416+
026763 4121 517 °#
023312 1288 13i5 1348 2424 3891#
€2¢320 3901 975 3910#
0202C4 3E83 91 1#
020326 2471 2432 2508 2522 389394
SPRNTQ 020324 3722 3789 3775 3827 28954
SPRNTO 020342 1309 1524 1570 1682 2447 2463 2531 3827 3900#
SPRNT1 020330 1645 3203#
SPRNT2 020368 1517 1623 1727 1783 1786 1809 1843 1850 1857 1864 18€7
1946 1933 1960 19€7 19390 199¢ 2008 2049 2056 2063 2070
2112 2122 2133 2140 2147 2156 2185 2172 2181 2190 2224
2255 2282 2291 2300 2307 2316 2325 2332 2341 2350 2357
2570 2913 2925 2947 2996 3029 3908+
CZQMCFO 0-124K NEMORY EXERCISER, 16K VER MACY11 30A(1052) 20-FEB-78 07:56 PAGE 114
CZQMCF. P11 14-FEB-78 08:19 CROSS REFERENCE TABLE —-- USER SYMBOLS
SPRNT3 (020382 2623 2672 2722 2771 2820 2870 3907#
SRO = 177572 1484 235 251% 928% 1028* 1491 3141% 3664% 3673* 4913
SR1 = 177574 149
SR2 = 177576 1504
SR3 = 172516 1514
STACK = 001100 314 229 270 272 560 854 936 952 1023
START 002840 198 eday
STARTA 0C2554 232 284 845 2474
START1 0C6104 281 1472 14824 1486 3057 3110
STKLMT= 177774 a2k
SWR 001140 303 316% 3607 852 863* 865 871x% B878% 895 925 1025
1739 24:3 2047 3591 3593=* 3644 3646% 3738 3742 3761 4008
4032 4029 ac6e 4173 4181 4124 4201 4313 4358%
0C0178 196# 871 895 4313 4329
= 000001 954
= 000001 854 95
= 000002 844 24
= 000004 834 93
= 000010 82+ 22
= (00020 814 33
= 000040 8# 20 4068
= 000100 b2 89 1094 2403
= 000200 784 88 3047
= 00J4C0 774 8~ 1737
= 001000 764 8o
= 000002 944
= 754
= 744
= 734 925 1025
= 72%
= Ti4
= 734
= 93#
= or ¢
= S14
= S04 37432
= £9# 3738 3761
= 88#
874
864
1284
5804 2956
203 1085
155#
043582 1184
Co15642 537# 3344 4065+< 4079 4072% 4054 4026+ 4097%* 4098 4113
TWPLAD 001573 543# 3180 3271« 3290+ 3293 4081+% 4102 4104% 4105 4113
THRPT 001550 5254 3173% 3177~ 3178% 3180 3182 3184 3186 3198% 3203%*
213~ 2050 3252 3272* 3275 3278 3279% 3281 3283 285 .
3313% 3324% 3325=«
10 1056 3944 4983+
TPVEC 13¢#
TRAPVE 1344
TRTVEC: 12¢4
TSTMAP 001530 512# 3153 315¢€ 3180 3182 3192 3205 3262 3264 3281 3283
3353 3353 3362 40.2« 4083% 4084x 4085% 40388 4090 4091% 4100%

3557

4148

3740

1896
2097
2241
2368

1094
4022

4135
4140
3205
3287

3305
4101«

SEQ 0194

3575

4167

4066

1905
2106
2248
2375

SEQ 0195

1737
4024

3208
3310%

3315
4107%

i,




;z:
o i

CZQMCFO 0-124K MEMORY EXERCISER, 16K VEK MACY11 30A(1052) 20-FEB-78 07:56 PAGE 115
CZQMCF . P11 14-FEB~78 08:19 CROSS REFERENCE TABLE =-- USER SYMBOLS SEQ 0196
4108% 4115 4117
TSTH 006166 14:0 1492 15044
TST10 007040 1738 1742 17514
TST11 007122 1757 17774
TST12 007206 17974
TST13 007270 18194
TST14 007G14 1823 19214
TST15 010144 1925 2024
TST16 010768 2028 22794
TST17 011610 2213 23984
TST2 006312 15504
Ts5T20 012462 2405 25504
TST21 012576 2607#
TST22 012666 261" 2636#
TST23 012760 2660 27C5#
TST24 013056 2709 2755#
T5T25 013150 2753 2804#
TST26 013242 2808 2853#
TST27 013336 2857 2903#
TST3 006406 1587#
TST30 013552 2974#
TST31 013664 3007#
TST32 €14004 569 15C8 30414
TST4 006512 16274
TST5 006602 1662#
1576 006676 1704# 1744
TSTBA 006704 1707# 1745
T8T7 006726 17184 1744
TYPMAP 020312 1005 1246 3918w
UNEXPT 026501 3701 50774
upP = 000000 1754 3125 3126 3127 3128 3132
WwP 001612 5494 1153 1157 1104 2432 2439
WWPBYT 011652 2409
wwPBO 011616 2401#
WWPB1 011712 24184 2544
WWPB2 011756 2430# 2540
WWPB3 012326 2500 25094
WWPB4 012416 2450 2486 25354
WAPBS 012442 2415 2421 25424
w3X9 016256 1828 1830 2033 2218 34494
$APTHD 001330 456 4624
SAPTR 001512 4994 4692 4713
$ASTAT 001344 AT24 499 4681 4685 4711 4714 4718 4724
$ASTEN 001510 4984
SATYC 024C50 4652 46544
$ATY? 024024 46504
$ATY3 024032 4596 46514
$ATY4 024042 4190 4653#
SATYE 023340 47114
SATY7 0243404 A722#
$AUTOB 001134 3574 802% 432 4495
$3ASE 001280 4254
$BDADR 001122 3524 587 590 592 3497 3699%*
$BDDAT 001126 3544 573 575 581 584 5¢7 596 3495% 3911«
$BELL 001174 3764 4176 4213
. $CowW1 001264 a427#
CZQMCFO 0-1234K MEMCRY EXERCISER, 16K VER MACY11 30A(1052) 20-FEB-78 07:56 PAGE 116
CZQMCF.P11 14-FEB-78 08:19 CROSS REFEREWNCE TABLE -- USER SYwBOLS SEQ 0197
$CDW2 0012586 4284
$CHARC 024020 4613 4623* 4630 4639+ 46444
$CKSWR 022364 4005 4149 4168 4200 4313#
SCMTAG 001100 3404 849 850 858
000000 3704
000004 3704 2714 3724 373% 3744
023311 4325 44304
023304 4349 4458 44884
001232 399%
001201 3784 1007 1251 3065 4185 4213 4223 4248 4254 4299 4362 4464 4489
& 4553 4617 4647
k 024554 4765 4801 48094
00127¢C 4294
001272 4304
4DDW10 001314 4394
£0DWt1 001316 440%
$0DW12 001320 4414
$DDW13 001322 44824
$DDW14 001324 4434
SODW1S 001326 4aak
$0DW2 001274 4314
$0DW3 0C1278 4324
300Wa 001300 4334
$0DWS ¢01202 4344
$DDW6 001204 4354
S0DW7 0012058 4364
LDOw8 0C1310 A374
SCOW9 061312 4384
SDEVCT 001214 3904
SDEVM 01262 4264
3DDAGN 014254 3082 3098 210. 3107 3109#
$DTBL 024644 4769 4854
SENDAD 014222 215 886 3100# 4208
014156 858 3084#
014280 3087 3111#
0142735 3094 31144
001224 395# 833 914 3053 3106 4187 4591 4659 4698
001225 3964 74 4593 4598 4661
014126 3048 3048 30754
014150 £58% 3c81# 3085
001103 3434 39382 4022 4030 4036+ 4146 4170% 4213
SERMAX 001115 .94 4030 “053% 4146
$ERROR 021640 1298 1310 1317 1350 1518 1535 1571 1610 1646 1683 1728 1764 1787
1810 1827 1651 1858 1865 18€8 1897 19C6 1947 1954 1981 1968 1991
2000 2629 2350 2087 2CE4 2071 2098 21¢7 2116 2123 2132 2141 2148
2157 2165 2173 2182 2191 2235 2242 2249 2256 2283 2292 2301 2308
2317 2325 2333 2342 2231 2358 2367 2376 2425 2448 2464 2472 2493
2506 2523 2532 2571 2624 2673 2723 2772 2821 2871 2217 2926 2948
2297 3030 3496 3710 3723 377 3776 3828 a164# 4894
SERRPC  CO1116 : 573 575 577 579 581 584 587 590 592 594 4178% 4179%
4213 4229 4236
SERRTB 714%
SERRTY Q22064 42214

3824x% 4177% 4213
4052+ 4204 4206 4213

CRTTL 001112
SCAP 001172
SETABL (01224




711

001330

001008

024230

L. 0011568
SFILLS 001185
$G0ADR 001120
S3DDAT 001124
$3ET42 014212
IGTSWR 022436
&1D = 000000
$HIBTS 001330
¢r10CT 023510
BI1CNT 001103
ILLUP 000756
$INTAG 001135
$ITEMB 001114
SLF 001202
3LFLG 024427
$LPADR 0011C6
SLPERR 001110
$MADR1 001238
$MADR2 0C1242
SMADR3 001246
3MADR4 001252
SWMATL 001204
$VAMSYT 001234
$AMS2 001240
0012443

0C1250

01322

0224286

023327

0C1220

0C1222

0C1204

0233186

001235

001241

001245

001251

021628

SNULL 001154

SNWTST= 000001

025110
025112
021112
001212
001326
023512

SPRINT

CZQMCFO
CZQMCF.P11

$PWRAD 000752
$PUWRDN 0006190
$PWRYMG 000748
$PWRUP 000862
$QUES 001200
$RDCHR 022570
3ROLIN 022010
$RDOCT ©23340
$RDSZ = 000010
$SAVR6 000782
$SCOPE 020630

$SETUP= 000130

$STUP = 177777

$SVLAD 021056
$SVPC = 00C010
$SWR = 167400
SSWREG 001226

$SWRNK= CC2340

STESTN  C01210
STIMES CO1170
$TKB 001148
$TKS ¢G1144
$TMPO 001180
$TMP1 001162
$THP2 001184
STMP3 001168
STN = 000032
$TPB co1152
3TPFLG 001157
EXEES 001150
$15TM cot13z4
$TSTNM 001122

STYPOS

14-FEB-78 08:19

4454
387#%
4650«
3684
3674
3514
3904%
3534
30954
900
12
4G3#
1385
3444
295
358#
348#
3794
4681
345#4
3464
4 24
4164
4194
4224
3854
4064
4144
4174
4204
S64w
4651«
4335
397 ¢
363#
3864
4328
4074
4154
4184
4214
4047
3664
12954
171434
2582#
2881
4842%
4837
4009
389%
4684
325
1222
350%
4222

0-124K MEMORY EXERCISER,
14-FEB-78 08:19

4439
4870
328#
295#%
326+
305
3774
43984
44244
13739
44174
304%
1505
221¢
4001¢
188#
44¢5
1884
4017
213#
14
376
1927
3010
4022
4158
3974
i\
388#%
279«
363#
3624
3704
3714
3724
373#
14
1707#
1819
2547
2761#
3€54
369
5644
LB54
280
4213
4226
1049
3C92
4564
4337
4€40
1240
4839
3963

0=124K MEMORY EXERCISER, 16K

VER MA”Y11 30A(1052) 20-FEB-78 07:56 PAGE 117
CROSS REFERENCE TABLE -- USER SYMBOLS
48
4702%
4553% 4696 4705+ 47344
4616 4647
4847
573 575 577 579 81 584 587 596
3928% 3905*
573 575 377 581 584 587 3494+% 3892%
43264
1328 1409 15124 1414 1425 4540+ 45524
4043x% 4044 4046+ 4145
311 3230#
4363 4425
4180% 4189 4213 4226
4213 4473 4489 4553 4€47
4756% &334
1436+ 1487x% 1744+ 4034% 4050% 4055 4133 4145
4034 4051 % 4145 4203
464 468 875 893 4049 4187 4591
4657 4707% 4732%
4423#
4567* 4€70 4718»
4672% 4T17=
4855 4673 4700 4704x% 4715 4719%
44314
41454
4618 48647
1437 15314 1543 15784 15€0 1618# 1620 1653#
1718 1747# 1749 17714 1794# 1816# 1918# 2021#
2584 28314 2633 26804 28682 27304 2732 2779¢
2514 2983 20044
4872% 48304
4846 4849« 4860+ 4887#
4038 4045 4C54#4
307&% 3079« 3088 2111 4041 4060 4086
888 a3 961 1006 1014 1032 1045 1055
1223 1232 1241 1250 127¢C 1373 1400 1445
3730 3718 3797 3835 3860 3922 3943 2950
4243 4247 42.1 4253 4292 4298 4324 4327
16K VER MACY11 30A(1052) 20-FE3-78 07:56 PAGE 118
CROSS REFERENCE TABLE -- USER SYMBOLS
444¢ 4452 4457 4463 4465 4469 4473 4478
~870 4942 4952
327 856
3114
4213 4383 4470 4489 4550 4553 4647
4432
4518
1406 1463 45094
312 313* 314« 332+
1551 1588 1628 1663 1705 1719 1752 1775
2339 2551 2608 2657 2706 2756 28C5 2854
855 856 858 859 886 890 3077 4002
40484
218
12 17 18 19 20 21 22 23
89 1510 1553 1590 1630 1685 1707 1721
2030 2215 2401 2553 2613 2662 2711 2761
3c72 307 3096 3110 3111 3993 3994 3995
4023 4028 4029 4030 4037 4038 4039 4051
4159 4160 4173 4181 4124 4201 4213
£.8
24 25 3997 3998 4c24 4025
4049+
3744 3041 % 3077+ 4037% 4044 4047 4145
432G 4317 4391 4400 4408
43%u 4215 4323 4365~ 4358 4404
579 581 534 592 £84 596 3377% 3387%
592 594 596 3896+
970% 971 % 874+ 985+ 13€3 1411
58 950 Q3% 9824 CEAK 286+ 1412 4893%
12 1435 1510~ 1541 1553# 1578 15¢0# 1618
1714 1718 17214 1734 1747 1754% 1757 1771
18254 1018 1921 19274 2021 2024 2030# 2206
25234 2582 28607 26134 2631 28656 2682# 2680
2779 2804 2810# 2828 2853 2859+ 2879 2906#
4636+ 4647
458 4647
4634 4647
3424 1743% 3042+« 3992 4026 4048x* 4049 4054
4427 4443 166 4484 SGEBH
1030 1082 3509 4279 4904n
4274
45854
48615 4629 4634# 4635
4612
4224 4333 48404k
48324
3971 4128 4287 483s#

3496%

391C+

1655
22064
2781

4146

1077
1457
4076
4334

4547

1798
2904

4165

24
1754
2810
3996
4054

3389%

16304
17774
2209
2705
2961

4062

3891+

16044
23504
28284

1115
306

4120
4348

4549

1820
2975

4197

329
1777
2859
3997
4145

3895%

1653
1724
22154
2714
2977#

4124

3900%

1696
2392
2830

1209
3086
4175
4361

4559#

1922
3008

4208

374
1800
2606
4008
4156

3899%

1665#
1800#
2390
2730
3004

4146

SEQ 0198

3903+

1697
25474
28794

1217
3093
4184
4382

SEQ 0199
4611

2025
3039

4308

375
1825
2977
4020
4157

3907x

1694
1816
24014
2755
3010#

4172

e 4




CZQMCFO 0-124K MEMORY EXERCISER, 16K VEFR MACY11 30A(1052) 20-FEB-78 07:56 PAGE 119
CZQMCF.P11 14-FEB-78 08:19 CROSS REFEREWCE TABLE =-- USER SYwmBOLS SEQ 0200
SUNIT 001216 3914
SUNITM 001240 4674
SUSWR 001230 3984
$VECT1 001254 4234
SVECT2 001256 a244
SVERPC 001514 5044 575 577 579 581 584 587 590 592 594 4236+ 4237+
$XTSTR 020654 40114
$OFILL 025111 4836% 4840% 4850 4886+
$40CAT= »¥xxx* U 4008 4183
= 032110 1904 1944 2054 213 2144 216# 218# 2194 307 331 3394 380 452
4534 asu# 4574 534¢ 697# 853 908 3111 3115 4145 4148 4213 4306
44884 4439 4495 4F53 4647 47354 4809+ 5321#
.CONST 0C1610 54e#4 1484 1707 1721
LEIGHT 001642 568# 4786
.ERRTB 001640 5674 4242
.MPPAT 001634 5654 1754
MPRX 001630 5634 2431 2438 2461 2499 3705 3749 3764 3819 3877
.MPRO 001626 562# 2435
.PBTRP 001632 5644 2442
.PESRV 001636 5664 24486 2453 3746
.RESRV 0018624 S61#
LSTACK 001622 S60# 1482
.TST32 001€44 5694 4079
LSASTA= wwskawx U 4651 4654
WSX = 001330 4524 457
.3Xx9 007202 1825#
L
o
CZQMCFO 0-124K MEMORY EXERCISER, 16K VER MACY11 30A(1052) 2C-FEB-78 07:56 PAGE 121
CZQMCF. P11 14-FEB-78 08:19 CROSS REFERENCE TABLE -- MACRO NAMES SEQ 0201
ABORT 14 260 3164 3137 3235 3407 3500 3519 3577 3612 3661
CKSWR 14 4002 4176 4185 4197
CKWD 14 1307 1515 1532 1607 1643 1680 1725 17861 1784 1807 1841 1848 1855 1862
1885 1894 1203 1844 1951 1958 1965 1988 1297 2006 2047 2054 2061 2068 2095

2104 2113 2120 212y 2138 2145 2154 2163 2170 2179 2188 2232 2233 2246 2253
2280 2289 2298 23.5 2314 2323 2330 2339 2348 2355 2364 2373 2490 2520 2568
2621 2670 2720 2789 281¢ 2868 2014 2923 2945 2934 3027

CKWD2 14 1514 1605 1723 1760 1839 1847 1854 1661 1883 1893 1902 1842 1950 1957
1984 1986 1996 20¢5 2045 2053 2060 2067 2083 2103 2112 2119 2128 2137 2144
2153 21862 2169 2178 2187 2230 2238 2245 2252 2278 2288 2297 2304 2313 2322
2329 2338 2347 2354 2363 2372 2567 2992 3025

COMMEN 14 1384 838 1476
ENDCOM 14 12 138# 842 1480
ERROR 324
ESCAPE 14 138#
GETPRI 1# 1384
GETSWR 1% 1384 8S0#
GTSwWR 14 897
LDPDR 17 3124 3126 3127 3128 3122
MORETA 3334 447
MULT 14 1384
NEWTST 14 138# 1495 1541 1578 1618 1653 16€4 1714 1747 1771 1794 1816 1918 2021
2206 2390 2547 2582 2631 26380 2730 2779 2828 2879 2961 3004
pPOP 14 1384 316 317 2515 2528 3391 3408 3510 3602 3640 3727 3753 3781 3844
3854 3882 3882 3974 3931 4541 4708 4709 4720 4729 4795 4947
PRINT 14 931 961 1096 1014 1031 1045 1055 1077 1115 1209 1217 1223 1229 1232
1241 1373 1399 1445 1458 3063 3505 3700 3718 3797 3835 3860 3222 4076 4119
4642 4952
PUSH 14 138# 297 333 2474 2497 3380 3398 3481 3520 3537 3633 3703 3748 3763
3789 2808 3816 3875 3926 3952 4511 4654 4656 4677 4711 4722 4753 4904
RDCHR 14 5429
RDDEC 14
ROLIN 1# 4514
RDOCT 14 1376 1403 1460
REPORT 1% 1384
RESREG 14
SAVKEG 14
SCOPE 3234
SCOPEX 39874 4056
SCOPIN 4006
SETPRI 1384
SETUP 1364 847
SIMTRP 897 1237 1376 1403 1460 3c89 3960 3968 4002 4125 4146 4165 4197 4231
427° 4284 4330 4429 4515 4561
SKIP 1384 1757
SLASH 1384 621 631
SPACE
% STARS 1384 211 22¢ 225 293 309 335 280 383 449 a5 458 a7 501
| 554 558 570 572 602 604 942 951 1019 1022 1088 1091 1122 1131
i 1146 1203 1206 1277 1231 1323 1326 1366 1368 1495 1503 1541 1549 1578
‘618 1626 1653 166 1690 1633 1694 1703 1714 1717 1747 1720 1771 1773
1796 1616 1813 1823 1835 1876 1878 1912 1920 1936 1938 1979 1981 2021
2038 2040 2083 2088 2206 2208 2223 2225 2271 2273 2390 23¢7 2547 2549
2606 2631 2655 2680 2704 2730 27.4 2779 2803 2828 2852 2879 2902 2961
3004 3006 3066 3117 3123 3145 3.47 3244 3249 3334 3339 3372 3375 3394

2413 3415 3423 3425 3446 3448 3478 . 3480 3514 3516 3607 36C9 3654 3658
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35¢ 3698 3732 3735 3756 3758 3784 37e8 3872 3874 3887 3890 3914 3917 3989
4152 <213 4305 4328 4383 4417 4497 4554 4558 4570 4649 4740 4812 4959 4962
5116 5118 5255 5237 5304 5308

SWRSU 14 1384 6594
SWROR3 14 2074 2079 2124 2199 2259 2264 2379 2384 3473
14954 1467 1543 1820 162C 1655 1697
14 10458 1059 10e1 5508 4278
14 1384
1%
1% 4123 4281
TYPDEC 14 1384 3088 42790
TYPDS 1% z08¢ 4271
TYPE 14 325 €68 931 951 1006 1014 1032 1045 1055 1077 1115 1209 1217 1223
1229 1232 1241 1373 1400 1445 1457 30864 3086 3023 2505 3700 3718 3797 3835
3880 £g22 3943 3930 4076 4120 4175 4184 4222 4245 4247 4251 4253 4292 4298
4324 432¢ 4334 4348 43530 4381 4439 4446 4452 4457 4463 4465 4468 4473 4478
4547 <542 4511 4820 4870 4942 4952
TYPNAM 14 136# 882
TYPNUM 14 1324
1# 1237 4231 4284 4330
i 1384 3958 3966

10 138# 1236 4229 4263 4329

14 396¢ 3968 4125 4284

14 1384
14 1308 1348 1516 1533 1569 1608 1644 1€81 1726 1762 1785 1808 1842 1849
1856 1883 1886 1895 +902 1945 1952 1959 1966 1989 1998 2007 2048 2055 2062
2089 203%€ 2105 2114 2121 2130 2139 2146 2155 2164 2171 2180 2189 2233 2249
2247 2254 2281 2250 22239 2306 2315 2324 2331 2340 2349 2356 2365 2374 2423
2491 2521 2530 2569 2622 2671 2721 2770 2819 2869 2915 2924 2946 2995 3028
SINDN 14 +52¢ 1564 15391 1650 1676
SINMIA 14 1811 1854 1622 1631 1640 1708 1722 1758 1779 1802 1827 1837 1880 1929
184 1982 2032 2043 2091 2217 2228 2276 2408 2555 2616 2665 2714 2764 2813
2862 29Ce 2977 2390 3010 3023 3416
5 153€ 1574 1526 1670 166
14 1522 1558 1614 1634 1649 1710 1731 1767 1790 1813 1829 1872 1915 1931
1975 2016 2034 2ce2 2202 2219 2267 2387 2877 2628 2677 2727 2776 2825 2875
2931 3001 3014 3034 2419
3$CKWD 14 1298 1309 1316 1349 1517 1534 1570 1609 1645 1682 1727 17€3 1786 1809
1843 1850 1857 1864 1887 1896 1905 1946 1953 1960 1967 1930 1999 2008 2049
2038 2063 2070 2097 21CE 2115 2122 2131 2140 2147 2156 2165 2172 2181 2190
2234 2241 2248 2255 2282 2291 2300 2307 2316 2325 2332 2341 2350 2357 2366
2375 2424 2547 2463 2471 2492 2505 2522 2531 2570 2623 2672 2722 2771 2820
2870 2916 2925 2947 2996 3029 3721 3762 3774 3826
SSUMRE 333#
$HCMTM 3337 370 371 372 372
$35ESCA 14 1384
SSNEWT 14 138# 1495 1541 1578 161€ 1653 1694 1714 1747 1771 1794 1816 1918 2021
2206 2390 2547 2582 2631 26380 2730 2779 2828 2879 2961 3004
$SSETM 8754
$3SKIP 14 1384 1757
LCHBHD  2581#  296%
.C11 2300# 2392

DID3H 26804~ 2882
.DIDBL 2631# 2633
.DIDO 2582# 2584
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2730# 2732
28284 2830
27794 27¢e1

14 28
1# 1299 1310 1317 1350 1518 1535 1871 1610 1646 1683 1728 1764 1787 1810
1844 1851 1858 1835 165€ 1837 1206 1947 1954 1961 1968 1991 2C00 2009 2050
2057 2064 2071 2098 2107 2118 2123 2132 2141 2148 2157 2166 2173 2182 2191
2235 2242 2249 2256 2283 2292 2301 2308 2317 2326 2333 2342 2351 2358 2367
237€ 2425 2448 2464 2472 2493 2506 2523 2532 2571 2624 2673 2723 2772 2821
2871 917 2926 2948 2997 3030 3498 3710 3723 3770 3776 3828 4894
.HEADE 1# 2
LKT11 1% 140
MARHD 2879 2881
.SCOPE 14 1504 1550 1587 1627 1662 1704 1718 1751 1774 1797 1819 1921 2024 2209
2398 2s55¢ 2607 2656 2708 2755 2804 2es3 2903 2974 3007 3038
LSETUP 14 188
LSWRHI 14 13
.SWRLO 15 254
LTHT7 17144 1716
LSACT1 14 208
L$APTB 14 3814
14 447
1# 2647
14 439
14 188
14 333
1%
14
14
14 2086
1 4150
17 4213
1%
¥ 291
s
14
14 %495
12 4303
14
14
15
14
17 3987
1%
14
15
15 4740
E 45568
1# 4810
14

ABS. 032110 0oco
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ERRORS DETECTED: 0

C2QWCF . BIN,CIGMCF . LST/CRF/SOL/NL:TOC=CZQMCF.SML,CZQMCF . P11
RUN-TI. 21 2B 1 SECONDS

RUN-TIN RATIO: 130/51=2.5

CORE USED: 39K (77 PAGES)




