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RO1 PATCH INFORMATION

This patch to be incorporated in object 06-232 R00.1
on multimedia prackacese.
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06-232M95R00A1S
March 1979

MODEL 3220
WRITABLE CONTROL STORE (WCS)
TEST PROGRAMN

1.1 GENERAL

The purpose of the ¥odel 3220 Writable Control Store (WCS) test
is to verify 1its operation Dby eXercising the WCS RAM with
worst-case data patterns and be executing the microcode fronm
every location in it. Also included is a test to check the
microregisters. Prior to exercising. these tests, the program
checks for the correct execution of the WDCS, RDCS, FCS, and BDCS
instructions. In order to perform this test, the operator should
be familiar with the contents of the Model 3220 Microinstruction
Reference Manual, Publication Number 29-6914,

2.1 REQUIREMENTS OF MACHINE UNDER TEST

This program assumes that the programs listed below have been run
without detecting an error.

Series 3200 Processor Test Part 1 06-228

Series 3200 Processor Test Part 2 06-229

Series 3200 Memory Test 06-236%01
06-236F02

Other applicable test programs:

Model 1100 Terminal Test 06-217
Model 1200 Terminal Test 06-218

3.1 MINIMUM HARDWARE REQUIRED

® Processor: Model 3220 with WCS option
e Minimum memory: 128kDb

e Console input device (refer to Appendix A): Teletype, CRT, or
Carousel 300 on PASLA

® List device (refer to Appendix A): Teletype, CRT, Carcusel
300 on PASLA, or Line Printer
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e Object input device or multimedia loader

4.1 LOADING PROCEDURES

The program object is self-loading using the X'50°
below:

LOCATION CONTFNTS

segquence shown

X*'30° X*0000"

X*32° X*0000"

X*3ur" X'0000°

X'36" X'0050"

X*s50° ¥*D500"

152° X*00CF"

rrsy” X*'u300"

X'56" X*008Q"

Xx*78° Y*8541" For 800 BPI mag tape
X*78"* X*'C18¢" For floppy media disc
X*78" X*1399°" For high-speed, paper-tape reader/punch

4.1.2 Multimedia Diagnostic Loading Procedure

To load this program from the Perkin-Elmer Multimedia Diagnostic

System, refer tc Program Number 06-176A15.

5.1 OPERATING PROCEDURES

When the program is loaded, refer to Appendix A, and set up the
console and list device parameters 1if devices other than the

standard svstem console are desired. Select the

program start

address (X¥'A00*'), and begin execution. Observe the following

title is output to the console device:

ADDEL 3220 WCS TESST 06-232R00

*

Selel Normal Testing

® When the title has been printed, the program returns with a
prompt on the console device. Enter the RUN command. The

program prints "WCS detected", and if no errors

are detected

in the YINIT* routine (see listing and options), it prints
*TEST EXECUTION STARTED', and the following tests are executed

in sequencee.

TEST 0

06—-232M95R00A15



The address of each fullword of WCS is written as data into
that fullword. The fullword is read and checked in each case.

TEST 1

This is the worst-case access test. ZERO®*s are written into
each fullword of WCS. A fullword is read out and tested for
ZERO, and ONE's are written into the next seguential fullword.

TEST 2

This subtest tests all data liness and WCS locations. The test
pattern Y*'80C00000°*, Y*'40000000", Y'20000000"4ee, Y'OQO0OONDOOOQ2"*,
Y*'00000001* is loaded into each 16-fullword block of WCS
starting at the lowest address. The complement of the test
pattern is loaded, starting at the highest address. The data
is read back and checked in each case.

TEST 3

ZERO's are written intc all WCS 1locationse. Fach successive
fullword 1is read out, checked for ZEROs, and rewritten with
all ONEs. Fach fullword of WCS is read back and tested for
all ONEs.

TEST 4

This subtest verifies that data written to a WCS 1location is
not simultaneously written into any other WCS location.

SUBTEST 5

This subtest checks the WCS with worst-case data patterns.
The WCS 1is first tested with the patterns Y*55585555' and
Y*AAAAAARAA'. The patterns Y'7JFFFFFFF®, Y*BFFFFFFF'ee.,
Y*FFFFFFFE®* are written (a single ZERO bit moved through a
field of ONE's)e. Finally, the patterns Y*'80000000"*,
Y*40000000%ceae,y, Y'00000001* are written (a single ONE bit is
moved through a field of ZEROs). The data is read back and
tested in each case.

TEST 6

A microcode subroutine is loaded into the first portion of WCS
and executed by using the BDCS and ECS instructions. All 16

variations of the ECS instruction are usede. (The
microsubroutine 1is relccated to the next available Wes
location and re-executed. The process is repeated for all

available WCS locationss.) A subroutine for testing BRANCH and
YDP1 is also executede.
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TEST 9

A1l the microregisters are zeroed, Data pattern of
Y*00000001* 4is written into a microregister. Data is read
hack from all the microregisters (both from A and R stacks)
ani checkede Test is repeated using the same data pattern for
all the microreagisters. Test is executed again as above with
data patterns of Y*'00000002°, Y*'00000007 e e Y'FFFFFFIF?
{marching ones) and with data patterns of Y'7FFFFFFF°,
Y*'3FFFFFFF'4..Y*'00000000* (marching zeros through ones). Test
Also uses alternating patterns of A's and 5's to check the
microregisterse.

06-232M95R00A15
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APPENDIX A
USER DEVICE DEFINITION

The halfword labeled I0 (see the listing) has the default value
for the ASCII Programmer's Console on a PASLA interface. This
device 1s used as the operator's command console and as the list
device. If a different configuration is desired, change location
ID as follows:

- o - - VY G e G S SR WA G MmS G W A S e Vae B M M e e e G W A e e e e e e

‘IO* | CONSOLE DEVICE IDENTIFIER | LIST DEVICE IDENTIFIRR |

“n - e - W - e W S e AND S AR W W T ANe e A e et e A PR A e e e o e e M S SR we G M A

- - - o - - - - - . A A . W e O ——— -~ WS dan T —

i CONSOLE DEVICE | !
| IDENTIFIER | EXPLANATION |

| X*01°* | CRT or GDT on PASLA/PALM lnterfacw, i
| | strapped for FDX and highest bdud rate. |

| X*02°* | TTY, GDT, CRT, or Carousel 15/30 on a |
| | current loop interfacee. |

| X*ou4° | Carousel 300 on PASLA/PALM interface, |
| | strapped for FDX and highest baud rate. |

| X*05°* { TTY, GDT, CRT, or Carousel 15/30 on |
micro us adapter.
| i I/0 b d |

| X*00*, X*'03° | Reserved, defaults to X*'01°'. |
| X*'06* - X“FF°* | |

A - ——— - — > — T —— . G Sas — e . D G Y. . R - W A e e G W W P M G S - e A e e W R
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[RS]

W o oy S - - ——— - BN W e R R G W e . D G - W -

LIST DEVICE | |

IDENTIFIER | EXPLANATION |
X*01* | CRT or GDT on PASLA/PALM interface, |

| strapped for FDX and highest baud rate. |

X*'o02°* | TTY, GDT, CRT, or Carousel 15/30 on a |
| current loop interface. |

Xx'our | Carousel 300 on PASLA/PALY interface, |
| strapped for FDX and highest baud rate. |

X'05" | TTY, GDT, CRT, or Carousel 15/30 on |
| micro I/0 bus adapter. i

Xx*on*, | FPeserved, defaults to ¥*01°'. {
X*06% - X'FFY | !

A - w— o - . — o - S At e A A A WS — - —— -
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APPENDIX B
OPTION/COMMAND INPUT STRUCTURE

An asterisk (*) is output to the list device to indicate that the
program is awalting an option input. Any option may be typed in
from the console input device, followed by a space and the
desired hexadecimal value; an exception is the TEST option that
accepts arguments separated by commas. A Carriage Return (CR) is
issued to terminate every option/command input. An invalid
option/command or value will cause a (?) followed by a Carriage
Return (CR), Line Feed (LF), and an asterisk (*) to occur.

06-232M95R00A15 B-1






APPENDIX C
. OPTIONS TABLE

- A (N e W e W e W W R W W W e e A e A s e W e v e e S e e e W S e e e o e S e aem A o oy TR G S e WS e e .

- vt Svw W m G o Sy S Lo e S A o e Y S N T W > AV - AP G P S S St v S S AN SHN e G G S e S PR e e Gie e i O e e eew ma e e e W e vew
poem R e e i oo e e e i i i i e e~ eiie e i s e S e~

Selects the test(s) to be
executed.

Determines the number of times
each test selected is to lLe
executed. Value ranges fromn
X*0001' to X'FFFF*.

NOMSG Determines whether or not all
messages will be printede.

0
1
2

all messages
error messages
no messages (see Note 1)

it 0o

CONTIN Enables the user to run ail selec-

ted tests continuously.

0
1

normal execution
continuous execution

1

this teste.

Enter this command to give control
to the microcode console rToutine.

Determines when the tests selected
are to be executed if errors occur
in *INIT' routine (see listing).

0
1

halt
execute

TALLY Determines whether or not errors

are tallied.

0
1

not tallied
tally (see Note 2)

HoH

WSCLO Selects the WCS low address (see

Note 3).

— —— — — — — — —— — —— G ———— — o—— T — ——— —— — — T —— — ———— — — — —— — — — et ——— —— —— —— — — —— —— —— — o —

|
|
|
|
|
I
|
|
|
|
|
|
|
!
|
|
|
|
|
|
|
| Enter this command to exacute
|
|
|
|
|
|
|
|
|
i
!
|
|
|
|
|
|
|
|
|
|
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Selects the WCS high address (=ee
Note 3)0

Selects the fullword pattern ured
in Test 8.

- - ——— —— - . A . W W WS W W S W S v e BeR e e e e e A Gn SR P en GRS SR ek BN S W WA A A W e gy W

NOTE

1. The program executes selected tests
continuously but does not print any
nessages nor accept any comnmand. v
Control is given to microcode console
suprort when +the total number of
tires the execution of tests or the -
total error exceeds X'7FFF‘'. The
program prints *TOTAL' and *'TOTERR'
upon eXecution at program start
address X'RAR00°'.

2 Frrors tallied are printed only after
executing all selected tests or on
depressing the break key. No error
messages are printed during execution
of testss The error message would be
in the form: A

FRROR TTNN
TOTAL COUNT = XXXX

Where:

X¥XX is the total number of times
the error occurred.

3. WCSLO option is not available for
Test 6 (defaulted to X'800'). The .
WCS address used in the tests are
from WCSLO up to but excluding WCSHI.
The WCSLO0 and WCSHI addresses should
be specified to lie on a 256~-word
boundary.

Cc-2 D06-232M95R00A15
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APPENDIX D
EXPECTED PRINTOUT

MODEL 3220 WCS TEST 06-232R00
*RUN

WCS DETECTED

TEST EXECUTION STARTED
TEST 00

NO ERROR

TEST 01

NO ERROR

TEST 02

NO ERROR

TEST 03

NO ERROR

TEST o4

NO ERROR

TEST 05

NO ERROR

TEST 06

NO ERROR

TEST 09

NO ERROR

END OF TEST -

*TEST 7

*RUN

WCS DETECTED

TEST EXECUTION STARTED
BREAK TERMINATION (USER DEPRESSES BRK KEY)
*TEST 8

*RUN

WCS DETECTED

TEST EXECUTION STARTED
BREAK TERMINATION (USER DEPRESSES BRK KEY)

*

06-232M95R00A15






APPENDIX E
ERROR TABLE

——— A mn  — —— A = Y W e VI S N W e AW S AA e e A G G e ams A e e W e e Y G e

| TEST | ERRCE |
| NUMBER | NUMBER | EXPLANATION

BDCS instruction was not illegal in
the protect mode.

The following message is also printed:

ADDRESS EXPECTED OBSERVED
XXXXXX YYYYYYYY ZZZ7ZZ27

Where:

AXXXXX is the WCS locatiora.

YYYYYYYY is the expected data
patterne.

227272727227 is the actual data read.

| | |

| | |

| | |

| | 01 | BDCS instruction was illegal in both
| | | supervisor and protect modes.

I | |

| | €2 | BDCS instruction did not branch to
] | | proper WCS location.

| | |

| | 03 | RDCS instruction was not illeaqal in
| | | protect mode.

| | !

{ | ou | RDCS instruction was illegal in both
| | ] the supervisor and protect modes.

| | |

| | 05 | RDCS count (in register 3) incorrect
| | ] the termination.

{ | |

| | 06 | Not used.

| | i

| | 07 | WDCS instruction was not illega’ in
| | | protect mode.

l | |

| | oa | WDCS instruction was illegal in bhoth
| | | supervisor and protect modes.

| ! |

| | 09 | Unused R/WDCS codes not illegal in
| ! | supervisor or protect modes.

| ] |

| 0-5, 7 | OR | WCS data error detected.

| | |

| | |

! | I

| | |

[ | |

| | |

| | |

| | |

| | |

| ! !

I ] I

! | |
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TEST | ERROR |

| |
| NUMBER | NUMBEE | EXPLANATION |
i Pl ettt e el et e~ e e Bl e ] ' A;,
| 6 I | Subroutine error (using ECS). |
| | | |
| 6 { 13 | Subroutine error (using BDCS). |
l | | |
| S | OR& | Subroutine error (BRANCH TEST). |
| | | |
{ 09 ] 14 | Compare error. Microregister 0 in A |
| | | stack. I
| | | |
| 09 | 1% f Compare errore. Microregister 0 in B ]
| | | stacke | .
! I | |
I 09 | 16 | Data modified in microregister 1 (A |
] { | stack) by writing into microregister { .
| | | O |
! | | |
| 09 | 17 | Data modified in microregister 1 (B |
| | | stack) by writing into microregister |
| | | Ce |
I I | |
| 09 | 18 | Data modified in microregister 2 (A |
| | | stack) by writing into microregister |
I | | O« |
| | | |
| 09 | 19 | Data modified in microregister 2 (B |
| | | stack) by writing into microregister | -~
| | | Ce |
! | I |
| 09 ] 1A | Data modified in microregister 3 (A |
i | | stack) by writing into microregister |
| | | Q. |
| | | |
| 09 | 1B | Data modified in microregister 3 (B i
| | | stack) by writing into microregister |
| | | C. |
i | | |
i 09 | 1C | Compare error. Microregister 1 in A | ;
! | | stacke. |
| | | |
| 09 { 1D | Compare error. Microregister 1 in B |
| | | stacke. ] '
| | | |
[ 09 | 1E | Data modified in microregister 0 (A |
| | | stack) by writing into microregister |
I | | 1. |
] i | |
| N9 j 1F | Data modified in microregister 0 (B ]
| | | stack) by writing into microregister i
! | I 1. |
{ N9 | 20 | Data modified in microregister 2 (A |
| | | stack) by writing into microregister 1, | AMQ
B-2 06-232M95R00A15
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TEST
NUMBER

T T T I T T T I I T T e S S T T I I S T I 2T DD I SR Y S T e e oy e T e e v e s e e e se e T e - 0o T e T T o
P PP R P gt PSPy . T P R e R

09

09

09

09

09

09

09

09

09

29

09

09

09

09

ERROR
NUMBER

20

21

22

2fF

27

28

29

2R

2B

2C

2D

06~232M95R00A 15

EXPLANATION

Data modified in microregister 2 (A
stack) by writing into microregister
1

Data modified in microregister 2 (R
stack) by writing into microregister
Te

Data modified in microregister 3 (A
stack) by writing into microregister
1e

Data modified in microregister 3 (B
stack) by writing into microregister
Te

Compare error. Microregister 2 in A
stacke.

Compare errore. Microregister 2 in B
stacke

Data modified in microregister 0 (A
stack) by writing into microregister
2.

Data modified in microregister 0 (B
stack) by writing into microregister
2.

Data modified in microregister 1 (A
stack) by writing into microregister
2e

Data modified in microregister 1 (B
stack) by writing into microregister
2

Data modified in microregister 3 (R
stack) by writing into microregister
2

Data modified in microregister 3 (B
stack) by writing into microregister
2

Compare error. Microregister 3 in A
stacke.

Compare errore Microregister 3 in R
stacke

“
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TEST | ERROR |

NUMBER | NUMBEFR | EXPLANATION

09 2F Data modified in microregister 0 (A
stack) by writing into microregister
3.

09 2F Data modified in microregister 0 (B
stack) by writing into microregister
3.

09 30 Data modified in microregister 1 (A
stack) by writing into microregister
3e

09 31 Data modified in microregister 1 (B
stack) by writing into microregister
3.

09 32 Data modified in microregister 2 (A
stack) by writing into microregister
3.

09 33 Data modified in microregister 2 (B

stack) by writing into microregister
3.

The following message is also printed
in Test 9.

TEST PATTERN ERROR BITS
XXXXXXXX 0800800

Hhere:

XXXXXXXX is the data pattern
' used for testing at the
time of failure.

0800800 in this example indi-
cates bits 4 and 16 of
the register caused the
error.

-~ ——— " - — o _—— — — ——— — . . s —— - AN . S e I W W G W S WE WS ew G G W A W e G W e W Y e S e e e

i oA s —— o — — Ch— ——— — —— — —— ——. — — — — — — — — — — — — — —— ——} N W " WM. el w— e — — ——
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IXRECOVERABLE FERRORS

-’ | FRROP | ,
| NUMBFR | EXPLANATION
| TTF1 ) Prithmetic faalt interrepce
: TTF2 : Illegal instruction interrupt.
: TTF3 : ¥achine malfuﬁction interrupte.
: TTFL ; "nsolicited immediate interrupt.
) : TTEFS : Memory access controller interrupte.
., : TTF6 : Interrupt into wrong register.
: TTF? : Data format faulte.
-’
~
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MODEL 3220

WRITEARLE CONTROL STOREZ TEST 06-232K91R00A13 DPAGE 1 08:11:57 05/10/82

PROG= WCS.3220 ASSEMBLED RY CAL/32 03-338R00-00

0000
0000
0000
0000
0000
0000
0000
0000
0000

0001
ooou
0005
0no6
0007
0008
0009
000A
000A

WO~ EWN -

**06232R00 .
WCS.3220 PROG MODEL 3220 WRITEABLE CONTROL STORE TEST 06-232¥91R00A13

*

o O k% ok kb ok % ok ok b R %k % k% ok N % o %k A N %k A A N ¥ % %

*

RET2 EQU 1
ZERO EQU 4
ORE FQU 5
TTY EQU [
DAT EQU 7
TAB EQU 8
STAT EQU )
FOUR EQU 10
FLAG EQU 10

CROSS
TARGT 32
NORX3
¥IDTH 120

MODEL 3220 WRITZARLE CONTROL STCRE TEST 06-232R0C
COPYRIGHT PERKIN ELMER INC., HARCH 1979
PROGRAM USES SERIES 32 INSTRUCTION SET

PURPOSE OF TEST:
THIS PROGRARM TESTS WRITFABLE CONTRCL STORES AS A DATA
STORE AND AS INSTRUCTION STORE.

ASSUMPTIONS:
IT IS ASSUMED THAT THE FOLLOWING TEST HAVE BEEN RBUX WITHONT
DETECTING AN ERROR, PRIOR TO LOADING THIS TEST:
06-~228 MODEL 3220 PROCESSOR TEST PART 1
06-229 MODFL 3220 PROCESSQR TEST PART 2
NORMAL TESTING:
THE PROGRAM REQUIRES A X¥ODEL 3220 PROCESSOR WITH
128K BYTES OF MEMOCRY,OPTIONS AND RUN COKMAWDS ARE 70
BE ENTERED VIA 2 CONKSCLE DEVICE.
THIS TEST USES ThE ETEE RO4PQ

A TELETYPE MUST EF RTTACHED AT THE DEVICE ADDRESS ¥'02°'.IF THFE
TELETYPE IS ATTACEED AT A DIFFERENT ADDRESS,CHANTT LCCATICNS
CLIFADR AND CLIFADR+2 TO THE ACTUAL TELETYPE ADDRESSES. IF CR7

ON PASLA (FDX OKLY) IS TQ BE USED FOR I/0, CHANG LOCATIOK *'IO°* -

TG X*0101°*.PASLE ADDPTSSES FOR CRT ARE ASSUMED TC 3E ¥*'10°'(READ
SIDE) AND X'11'(WRITE SIDE). IF THE PASLA IS CONYEZICTED AT DIFFERENT
CHANGE LOCATIONS PASLADR (FOR READ -SIDE) & PASLADR+2 (WRITE SIDE)
TO THE ACTUAL PASLA ACDRESSES.SIMILAF ACTION SHOULD BE TAXEN IF

A CAROUSEL 300 OR ¥ICRO I/O BUS IS USED .

THE 06-232M17R00 TAPE IS AN ABSOLUTE TAPE WITH FS2XT END BOOT
LOADER.

-



MODEL 3220

0000
0000
0000
0000

0000
0000
0C0o0
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
9000
0000
0000
0000
0000
0000
0000

nnnn
Vuuy

0000
0000

WRITEARLE

000B
000C
000D
Q00E

0600
0000
0000
0000
0000

0001 .

0000
000C
0001
0002
0003
000u
0005
0006
Q007
0008
0009
0004
0COE
000cC
000D
000E

aonn
CCOE

000F
000F

STCGRE

> 06-232491R00A13 PAGE 2 G8:11:87

(o]
(S,

/10/82

CHAR EQU 11
POINT EQU 12
ADRS FQU 13
TST EQU 14
ETPZ FILE ** START*»
NEW REVISIONS OF ETPE SHOQULD 3E INSEFTET AFT®R THIS LIWR
T0 BE CCMPATIELT WITH TEE TIZST DROGRAEM.
THE LAST LINE IS INDICATE B8Y THE CARD * ETPE FILE **END**
CONDITIGONAL ASSEYBLY -AEAMETERS TC FOLLOW

[ I S N N AN N N R O N N N I N I A

SR5BIN
SDECTAB
SDECHEX
SDECASC
SXBINT
SCLOCK
$DISPLAY
20

R1

R2

=3

R4

RS

R6

R7

38

R9

R10

B11

®12

R13

R14

RET

R15
LINK

EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU

Qo
j3 938

EQU
EQU

IN ALL CASFS, ¢ TQUALS DELETE
1 IQUALS INCLUDE
EXCEPT FOR sSTIMEZ, O ®QUALS DELETED
1 ECUALS INCLUDE SOFTWARE
2 ZQUALS INCLUDE HARDWARE
2 EQURLIS INCLUDE BOTH
TIKER LABEL IS "TIMER™ FCR SOFTWARET AND
HARDWARE, EXCEEZT WHEN BOTE ARE INCLU"DED,
THEN LABELS ART "STIMER" AND “"HTIM¥ER"
RESPECTIVELY.

LABEL "CLOCK" ¥UST BE EQURL TO THE LTC RDDRESS.

WO JdAUMEWNAOOA20QO00O0



L

¥ODEL 3220

000000:I

000080 2421
000082 2303
000084 0000
000088 c810
00008cC €830
000090 4030
000094 2731
000096 C860
000092 D340
O000SE DE&40
0000A2 9D45
000074 2091
00CO0AS 3BU5S
000038 0855
0000AA 2234
0000AC D251
0000BO D351
0000BY 0765
0000B6 9481
0000B8 3828
0000BA 9D4s
000CBC 2091
0000BE 9B4S
0000C0O c110
0000CY 3486
0000Ce 9828
0000Cs8 8800

WRITEABLE CONTROL STORE TEST 06-232KS1R00A13 PAGE

2AES
0A00
2A5A
0022

OO0FF

0078
0079

0000
2000

00AC

=00008¢

=000001

=00C0A2

=000301

109
110
111
112
113
118
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141

* * % %

BOCT

¥

LEADER

LOAD

CRG

BOOTLOADER WITH CHKSTM

X*80"
R2,1
BOOT
A{RSAVE)

3

%1,0RIGIN1

R3,LNZB+1
R3,X*22°
R3,1
R6,X*00FF"
R4,X*78°*
R4,X*79"
R4, RS
9,1
R4,RS
R5,R5
LEADER
RS5,0(R1)
R5,0(R1)
R6,R5
R8,R1
R2,R8
R4,RS
9,1 .
R4,RS
R1,LOAD
k8,R6
R2,R8
8800

08:11:57 05/10/82

REGISTER SAVE POINTER(32-BIT ¥/C)
R1 = ADR( FIRST BYTE OF TEST PROG )
R3 = ADB( LAST NOK-ZERO BYTE )
REGISTER SRVE POINTER(16-BIT ¥/C)

R6 = CHKXSUY BYTE = X"MN’
INPUT DEV ADR

DU,BSY

IGNORE LEADER

STORE 1ST NON-ZERO & SUBSEQUINT RYTE
RELOAD DATA RYTE TO

GENERATE CHKSUX

DISPLAY MEMORY ADDRFSS

DU,BSY

LOAD TILL LAST BYTE

FINAL CHKSTH
GG TC MICROCODE CONSOLE ROUTINF

uw



MODEL 3220

EYXZC - ETPE RO4

GQ00OCH
000300
00CACGC

000AOL
GOO0AOS
000AOC

0COA1C
000A12
GOOAL
0cor1%
000A1E
000A1A
000A1C
000A1E
000R20
0G0A22
000A24
0C0E26
00CA2¢g

00CA2R
Q00A2C

GCOR2E
000230

000A32
000A34
000E36
000438
000A3%
000A3C
0C0A3E

4300 0QA60

4300 0A7E
4300 OA7E
4300 OA7E

3101
0010
0011
0002
0002
0062
0062
0010
0011
00Co
00CO
G000
2000

0000
Q000

0000
0000 0A2F
0000
0000 0A31
0000
3133
F871
A4DS8
Co6L
0080
0000

143
1u4
145
146
147
148
143
150
151
152
153
154
155
155
157
158
159
160
151
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
103
194
195

(W/CCNDITIONAL ASSEXEBLY)

SQUEZ
CRG X*A00"
CRIGIN1T B START1
IFZ ADC-2
GRIGIN2 E STRET
ORIGIN3 R START?2
CRIGING B STRRTUL
ELSE
QEIGIN2 B START3
B START3
B STAET3
ENDC

* TEST CONSTANTS

IC bC X*'0101"

WRITEABLE CONTROL STORE TEST 06-232MG1RO0A13 FPAGE 4 08:11:57 05/1G/82

START HERE FOR 32-BIT BROCESSCR

R

STARRT HERE FOR 16-BIT PRCCESST
SPECIAL 32-BIT PROCESSOR STaT
SPECIAL 16-BIT PROCYSSOR ST2:T

B N &)

SPECIAL START(S) - 32 RIT PFOCFSSO®

¥*

I/0 DEVICE(S) IDENTIFIER
PALSA/PALY READ ADDRFESS
PASLA/PALY WRITT ADDRESEHS
CURRENT LOOP INTERFACE READ D
CURRENT LOOP INTERFACE WPITI R
DUMEY FOR LINE PRINTTPR

WRITE ADDRESS

CAROUSEL/PASLA READ ADDRESS
CAROUSEL/PASLA RRITF ADDREST
MICROBUS READ ADDRESS

MICROBUS WRITE ADDRESS
PROVISICN FOR SPECIAL DEVICE (READ)
WRITE ADDRESS

PASLADR DC X'0010°*

LC X'0011"
CLIFADR DC X*geo2:

DC xto0e2:
LPADR jales X'00F2"

nC X*'00€62"
C300ACR BC X*0010°

DC X*'0011°
¥ICROBUS DC x*soces

DC X*o0co"

DCX 0

DCX 0
*
* In = 0101 FOR CRT ON PASLA
* 0202 FGCR TELETYPE, CARCUSEL 15/30
* XX03 FOR LINE PRINTER
* 0u04 FOR CARQUSEL 300
* 0505 FOR ¥ICROBUS
*

CONRADR DCX 0
CONWADR DCX o

*

CONRD DCX 0
CONHRT EQU CONRD+1
CON2XND DCX 0
COKENRD EQU CON2KD+1
COKCNMD DCX 0

CRTRD DCX B1A3
CRT2ND DCX F871
CLIFRD DCX A4DS
CLIF28D DCX Q0&L

LPWRT DCX 0080
DCX 0

J

CONSOLE DEVICE READ ADDRESS
CONSOLE DEYICE WRITF ADDRESS

CONSOLE READ/WRITE CONMANDS

DUMMY HW AS POINTER
FOR CRT

* CURRENT LOOP INTERFACE

*  LINE PRINTER
DU¥HMY FOR LP



"
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MODEL 3220 WRITEABLE CGNTROL STORE TEST 06-232¥91R00A13 PAGE 5 08:11:57 05/10/82

EXEC - ETPE ROZ (W/CONDITIONAL ASSEXBLY)

000AL0 A1A3 196 CARRD DCX A1R3 * CARCUSEL 300
GO0AL2 F061 197 CAR2ND DCX F061

000AUY 8202 198 MREADC DC¥ 8202 * ¥ICROBUS
0C0oALE 0392 199 jaled ¢ 0392

200 *

201 Femmmm e rem e e e e e e e e —e———e——————
000RA48 20 202 CONRQ2S B 0 CCNSOLE REQUEST TG SEND CMD
000AL9 33 203 CRIRQ2S DB X*33* FOR CET
000ALA 00 204 DB o] * DUM¥Y BYTE FOR CLI
000AYUB 00 : 205 ‘DB 0 * DUKNY 3YTE FOR 1P
00Ga4C 23 206 CARRQ2S DB ¥*23* * CARCUSEL 300
000ALD 00 207 DB 0 * DUM¥Y BYTE FOR ¥ICROEUS
O00ALE 208 LB * (ALIGN ON HA BOUNDRY)
OQCA4LE 0140 203 TIME pl X*140° CONSTANT FOR 1 NS DELAY(X'C8'-¥0ON70)
000AS50 0000 210 DCX 0 RESERVED
000A52 70FC 211 PSW DCX 70FC PSW USED IR PROGRAM
000ASY 3070 212 PSWH2 DCX 30F0 PSW USED IN EXEC
0C0ASE 0000 213 )4 o] RESERVED
000RA58 0000 214 DCX 0 RESERVED
OOOAS5A 0000 215 DCX 0 RESEEFVED
CO0RSC 0000 216 bCX 0 RESERVED
GOOASE 0000 217 DCX 0 RESERVED

218 Fememm e oo s s s s

219 *

000460 2810 220 STARTH LIS k1,0

000262 4010 00320 221 STH R1,¥'30° DISABLE INT AT PROCESSOR LEVEL
00CA66 4820 GARS4 222 LH R2,PSW2

QCOA6A 4020 5¢C32 223 STH R2,X*32* SELECT REG SET 18

0C0OAEA 224 Irz ADC-2

225 Lcs R2,1

225 STH R2,M0D32 SET ¥CODEL 32 PROCESSCR FLAG

227 B ST

228 START2 LIs R1,0

223 STH R1,¥0D32 RESET ¥2D 32 PROCESSOR FLAG

230 LH R1,PSW2

231 ENDC
OQO0R6E C820 2160 232 ST LHI R2,START
000A72 4010 CC34 233 STH B1,X'34"

CO00A76 4020 2236 234 STH 22,X'36" II INT NZW PSW LOC
000A7A 0000 235 DCY 0 TRXT AN ILLEZZRAL INSTRUCTION INT
000A7C 2200 =00GRr7C 236 BS * HALT IF II NCT TAKEN

237 *

*000AR7E 220F =00C?60 238 STARTS B START1 INSERT SPECIAL ?0UTINE HFERE
000A7E 239 IFZ ADC-2

240 STARTH B STRRT2 INSERT SPECIAL ROUTINE HERE

241 ENDC

242 *
0GOABO D310 2210 243 START LB R1,10 GEZT I/O0 IDEETIFIERS
000ABY D320 Q:11 244 13 R2,ICH+1
000AB8 2436 245 LIS R3,6 IDENTIFIER CAN EE 1,2,3,4,5
O00ASBA 0513 246 CLAR R1,R3
000ABC 2182 =000290 247 BLS IG0.0K1 BRANCH IF K3 IDENTIFIER OK

000ABE 2411 248 LIS R1,1 DTHERWISE FORCE IT TC BE PASLA

K4
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MODEL

3220

WRITEABLE CONTROL STORE TEST 06-232H31R0O0AY3 FPAGE 6 08:11:57 0S5/1¢/82

EXEC - ETPE RO4

000A90
*Q00R92
000A94
OQ0A9E
000AR9A
O0QR9E
000AA2
000AR6
*Q00ARS
000AAR
0COAARC
000ABO

000ARL
000RB8
000ABA
000ABC
000ABE
000RC2
000AC6
O000ACA
O00ACE
00CAD2
000ADS6
00CADA
000ADE
000AEOQ
OCOREY
000RAES
00OAEC
O0QRAEE
000AFO
000AF2
00OAF4
OCOAF8

0C0AFA
OCOAFE
GCO0BOO
000EBOU4
000808
000BOC
0003810
000B14
000B18
0600B1C
000B20

000B24
000B28
000B2C

)

0523
2182
2421
5210
D220
D362
4060
0866
2336
9122
4802
DEQ2

41¥70
3310
9112
2712
4831
4030
4331
4030
4821
4020
4821
4¢20
9310
7341
D240
40u0
o84y
2333
9422
SE32
DE30
983F

4170
2400
4000
4000
41F¥0
C850
41F0
48Fo0
C5%0
4330
4300

58EQ
40FE0
24FE

0R10
0A11
OALS
16DC

0410
OA32

1414

0R10
0A2A
0A12
0A2C
0R32
0R2E
0A3Y4
0430

0AL48
OAug
16DA

0A2E

145C

16EA
16EC
1258
1824
11CC
17C0
0002
OF7A
0B50

17C0
17C4

(W/CCNDITIONAL ASSENBLY)

=0CCAGE

=0COARY

=000LFY

249
250
251
252
253
254
255
256
257
258
259
260
261
262
263
264
255
266
267
268
269
270
271
272
273
274
275
276
277
278
279
280
281
282
283
284
285
286
287
288
289
290
291
292
293
294
295
296
297
298
299
300
301

I0.0K1 -

I0.0X2

I0.0K3

I0.CK4

*

*

CLAR

T
i

LIS
STB
ST8
13
STH
LDAR
RZ
SLHLE
LE

ocC

3AL
L3R
SLHLS
SIS
LY
STH
LH
STH
LH
STH
LH
STH
LBR

R

STB
STH
LDAR
BZS
EXBR
OCR
ocC
EDR

BAL
LIS
STH
STH
BAL
LEI
BAL
LH
CLHI
BE
B

* FORCE PRINT

*

FORPRT

LH
STH
LIS

F2,R3

IC.0K2

R2,1

?1,Ic

52,10+1

6 ,CCNRQ2S(R2)
26,PASFLG2
26,RE

IC.0K3

22,2
20,IC(R2)
®C,CONCMD(R2)

LINK,SETKR
=1,R0

®1,2

21,2
®3,IC(R1)
23,CONRADR
?3,IC+2(R1)
22,CONWADR
%2,CONCMD(R1)
22,CONRD
R2,CCNCMD+2(R1)
P2,COK2ND
21,R0

R4 ,CCNRQ2S(R1) .

R4,CCNRQ2S
E4,PASFLG
Ry, Ru
I0.0K4
R2,R2
R3,R2
R3,CONRD
R3,R15

LINX,LCORE
RO,0
rO,WASDU
PO,WASDU1
LINK,CRLF
R5,TITLE
R15,PRINT
R15,DUSAVE
R15,2
XEEP10
GPTIN

E14,DUSAVE
E14,DUSAVE1
R14,R14

SET PASLA FLAG (LIST DEVICE)

SKIP IF NCT PASLA

ISSUE 2ND COMMAND (TO LIST DEVICE***
ESTARLISH KEYBOARD DREVICT (& IOSAVE)
(R1) = 1,2,4,5 ; (RO = XBIDENT)
(R1)=4,8,15,20

SET UP CONSOLE DEVICFE READ ADDRESS
SET UP COKSOLE WRITE ADDRESS

SET UP R/W COMMANDS

2ND CMD; ENABLE READ CMD

CONSOLE REQUEST TQ SEND

SET PASLA FLAG (CONSOLE)

SKIP 2XD OC IF NOT PASLA DEVICE
ISSUE 2HD COMMAND (TO CONSOLE)

PUT CCHSOLE IN READ ¥ODE

READ A DUMMY CHARACTER (SET BUSY)
SET UP LO¥ CORE

RESET *'DEVICE UNAVAILABLE' FLAGS

PRINT TEST PROGRAM TITLE
LORD NOMSG VALUE
DU??

LOAD VALUE
SAVE



oy

¥ODEL 3220

EXEC - ETPE RO&4

000B2E LOEO 16E4 302 STHE R14,ISITERE FORCE PRINT
000B32 24E0 303 LIS R14,C
000B34 40E0 17CO 304 STH R14,DUSAVE FORCE PRINT
000B38 030F 305 BE LINK RETURK
306 *
307 * KEYBOARD INPUT ROUTINE
308 *
000B3A 24F0 309 OPTIN2 LIS LINK,O )
000B3C 40F0 16E0 310 STH LINK,BRKFLG CLEAR FLAG
000B40 41F0 OB24 311 BAL LIKK,FORPRT FORCE PRINT
000B44 C850 17R4 312 ILHI RS5,BRKMSC
000B48 41F0 11CC 313 BAL LINK,PRINT
000B4C 41F0 OBES6 314 BAL LINK,RESPRT RESTORE
000B50 41F0 OB24 315 OPTIN EAL LIRK,FORPRT FORCE PRINT
000BS4 41F0 1258 316 3RL LIKX,CRLF
000B58 41F0 OBE6 317 EAL LINK,RESPRT RESTORE
000BSC 4820 OAS4 318 OPTIN1 Ly R2,PSW2
000B60 9512 319 EPSR R1,R2 NO INT. REG SET 15
000B62 41F0 14132 320 BAL LINX,SETKB ESTABLISH CONSOLE
0C0B66 D340 17R2 321 IR R4 ,R¥SG OUTPUT AN * TC INDICATE
000B6A 41F0 1280 322 2L LINK,OUTCHR COMMAND MODE ESTABLISHED
000B6E 2541 323 LCS R4,1 X*FF*
0QOE70 44F0 1280 324 BAL LINX,0UTCHP
000B74 C8CO 133E 325 LHI R12,QUESTN SET UF R12 FOR ERR ROUTINE
000B78 €800 2020 326 LHI R0,X°2020" BLRANK OUT COMMAND BUFFER
000B7C 4000 2ADC 327 STH RC,O0PTIBUF WHICH #ILL CONTAIN OPTICW
000B80O 4000 2ADE 328 STH RO,OPTBUF+2 NAME
000BS8L 4000 2AEQ 329 STH RO,OPTBUF+&
000B88 2410 330 1Isg R1,0 CLEAR CPTBUF INDEX
000B8A 41F0 130E 331 RDCHR BAL R15,GETCHR GET A CHAR IN R4
000BS8E C540 0060 332 CLHI R4,X*50" UPPER CASE ALPHA ?
000RS2 2183 =000ES8 333 218 RDCHARO BRANCH I¥ NO.
000B9Y4 CB40O 0020 334 SHI R4 ,X*20° CONVEFT TO LOWER CASE
000B98 C540 0023 335 RDCHARO CLHI R4,¥'23* IS I7T # ¢
*000RBR9C 2135 =000RRE 336 ENE RDCHR2 NO
000B9E 41F0 OBESG 337 EAL LINK,RESPRT RESTCRE
000BA2 4300 0B50 338 z OPTI¥
000BAG6 C5u0 005F 339 RDCHE2 CLEI R4,X°SF* LEFT APROW, UNDERLINE, OR DELETE??
000RAA 2334 =000BE2 340 TS RDCHAR1
000BAC C540 0008 341 CLHI Ru,X"'08°* BACK SPACE ?
000EBO 213C =000EC8 342 3¥ES RDCHR1 NO, BPANCH
000BB2 2711 343 RDCHAR1 €IS 21,1 YES, CECREMENT INDEY
*DQ0BBY 2314 =000RRC 34y ZNd4 RDCHR3
000BB6 41F0 O0BE6 345 SAL LINK,RESPRT RESTORY
000BBA 030C 346 ER R12 UNDEPFLOW EXIT
000BBC <800 0020 347 RDCHR3 LHI RO,¥* 20"
000RCO D201 2ADC 348 STs RO,OPTBUF(R1)
000BC4 4300 0BSA 349 B RDCHER
000RBCS8 C540 000D 350 RDCHR1 CLHI R4,X'0D* IS IT CR ?
000BCC 4330 OBFO 351 EE LOOKUP YES, TRY XATCH
000BDO C540 0020 352 CLHI R&4,X"20" SPACE??
*Q00BDY 233E =00CEF0 353 BE LCOKUP TRY LCOXUP
000BD6 C510 0006 354 CLYI R1.6 7 CHARACTERS IKPUT ?

(W/CONDITIONAL ASSEMBLY)

WRITEAELE CCHRTROL STORE TEST 06-232X91R00A13 PAGE 7

08:11:57

05/10/82



HODEL 3220

WRITEABLE CONTROL STORE TEST 06-232M31R00A13 PAGE 3 08:11:57 05/10/82

EXEC - ETPE RCH

OOCEDA
000BDC
CO00BEC
000BE2

0COBE6
OCOBEA
0003EE

000EF0
000BFY4
0OOBF8
000BFA
00CBFC
000C00
000C02
*000C06
000C08
*000CCA
000€0C
000COE
000C10
*000C 14

000C16
000C1A
0Q0C1E
000C22

000C26
000C22
*000C2E
000C30
600C34
000C38
*Q00C3A
000C3C
0Q0Cu0
C00Cuu
000Cus

000C4A
000C4E
000C52
000CS56
00058
000C5C

)

038C
D241
2611
4300

48EQ
40EO0
030F

L1FC
c810
2430
0861
4856
021C
4553
2333
261C
2209
2632
2662
C530
208C

C510
4330
C510
4230

41F0
C540
233B
41E0
C560
2386

0232

GGO6

18uC
ODEQ
1840
0D32

0B24
0go0D

1118
0006

1280
2RE3
1848

17C8
0CDh&
1258

17C8
1280

(W/CCNDITIONAL

=000CCC

=000RF8

=CCOBFC

=0C0Cuy

=000CuL

ASSEMBLY)
358 BERLR R12 IF YES, ERRCR
258 STB R4,CETBUF(R1) STORE CURRENT BYTE
357 RIS R1,1 3UNP BUFFER INDEX
158 P RDCHE BEAD NEYT CHARACTER
359 *
3560 * RESTORE PRINT PARAMETERS
361 %
362 RESPRT LHE 214,DUSRVEN LOAD VRLUE
3153 STE R14,DUSAVE RESTORE
324 BR LINK RETU'REN
385 Femmmsem e e e e
i85 * OPTION ¥ATCH ROUTINE
IR *
358 LOOKUP BAL LINK,RESPRT RESTOKE
2&3 LHI E1,0PT LOAD ADDRESS JF OPTION TABLE
272 LOJOK1 LIS 23,0 CLEA? BUFFER INDFX
371 LDAR R6,R1 SET OPTION WORD INDEX
272 LOCK2 Ly R5,0(R¢)
273 MR =12 IF MINUS, THEN NC ¥ATCKE = ERRQR
374 CLH ®5,0PTBUF(R3) COMPART TQ 7JPT3UTF HW
375 BE LCCK3
75 AIS R1,12
277 B LOOK1
378 LOOK3 RIS 3,2 TRY NEXT HW
273 RIS RE,2
389 CLEI R3,6 3 MATCHING HWw FQUND ?
381 BL L0O0X2
g2 *
383 CL4I R1,RUN PUN COMMEAND °?
BE RUNIT
CLHI R1,0PTICH OPTION CMD ?
ENE LOCKu NQO, LCO¥ FURTHER
K o am e e - ——— -
388 * TO PRCCESS INPUT COMMAKD °*OPTION®
383 *
339 BAL LINK,FORPRT FORCE PRINT
331 CLHI Ru4,X*'0D* CR ?
332 BE OPTEXX YES, BRANCH
383 EBAL R14,CPTYAL NO, GET OPTION DEV. PRINTOUT NUY¥.
334 CLHI R6,6 IS DEVICE NUMBER VALID 7
385 BNLS OPTEXX NO, BRANCH
386 LHI R4,X'0a* YES, LOAD AN LF CHARACTER
357 BAL LINK,OUTCHR WRITE IT TO THE CONSOLE
398 STE R6,T0SAVE+HT CHANGE THE LIST DEVICE
389 OPTEXX LH R2,0PTION+8 CHECK FOR SPECIAL RCUTINF
490 BNZR R2 LINK TO ROUTINE
401 *
32 OPTRIN LHI R3,TEST RETURN HERE
403 LHI R14,0PTCH¥DE
aou BAL LINK,CRLF
%05 OPTCMD LIS R2.0 RESET CGUNTER
506 OPTCHMD1 LR RL,DPT(R2) TO PRI¥T TEST
407 BAL LINK,OUTCHR



¥ODEL 3220 WRITEABLE CONTROL STORE TEST 06-232M91RO0A13 PAGE 9

EXEC - ETPE RO&4

000C60 2621
000C62 C520 0006
*000C66 2087
000C68 c8u0 0020
000Cs6C 4170 1280
000C70 2450
000C72 4050 15BC
000C76 4823 0006
000C7A 2440
0600C7C 4040 2AEL
000C80 9121
000C82 4380 0CBu4
000C86 4040 2AEY4
000cC8a 4800 16BC
*000C8E 2335
000C9Q c840 002C
000Cs4 41F0 1280
000CS8 40F0 16BC
000C9C 0855
*000C9E 2335
0Q0CAO c840 0031
000CAL 41F0 1280
00O0OCAS8 4840 2RE4
CO0CAC D344 170C
000CBO 41F0 1280
000CB4 4840 ZAEY
000CB8 2641
000CBA 4040 2AE4
000CBE C540 0010
0600CC2 4280 .0C80
000CCs 2855
000CCS8 023E
000CcCa 4823 0008
000CCE 2451
000CDO 4300 0C7R
000CDu 41FQ0 1258
000CD8 2461
000CDA C820 17Du
000CDE 2436
000CEO D3L2 0000
000CE4 41F0 1280
000CES8 2621
000CEA 2731
000CEC 2026
000CEE c8u40 0020
000CF2 41F0 1280
000CF6 4852 0000
Q0OCFA 2404
000CFC 41F0 117C
000D00 D300 OA10

(W/CCNDITIONAL ASSEXBLY)

408
409
=000C58 410
411
412
413
414
415
416 OPTCMD2
417
418 OPTCMD3
419
420 OPTCMDU4
421
=000C98 422
423
424
425 OPTC¥DS
426
=000CRrS8 u27

430 OPTCHMD6

433 OPICHD7

438 OPTCMD71

4ge  * TO OUTPUT

ugs  *
446 OPTCMDS8

4u4g OPTCMEDO
450 OPTICH¥D10

=000CEQ 4sy

AIS
CLHI

LHI

BAL
LIs
LHI
LTS
LB

BRL
AIs
SIS
BES
LHI
BAL
LH

LIS
BAL
LB

08:11:57 05/10/82

R2,1

R2,6

OPTCMD1

R4,C* *

LIXK,0UTCHE OUTPUT 1 SPACE

RS,0 TO PRINT SELECTED TEST NU¥BEZES
R5,FIRST

R2,6(R3) FIRST TEST WORD
R4,0 START WITH TEST ¢
R4 ,TEMP

R2,1

OPTCMD7

R4, TEKP OPTICN VALUE FOUND.
RO,FIRST IS IT FIRST ?
OPTCHDS

R4,C*," ¥0, OUTPUT COM¥XA
LIKK,O0UTCH=

LINK,FIRST

R5,RS TEST VALUE FRCY SECOND HW
OPTCMD6 ¢

R4,C* 1" YES,OUTPUT *1°
LINK,OUTCHE

R4 .TEMP RESTORE R4
R4,HEXTAR(RY) CONVERT

LINK,OUTCHE? OUTPUT O-F

R4 ,TEMP RESTORE

Ri,1 INCREMENT TEST #

R4 ,TEMP

R4, 16

OPTCHED3

R5,R5 DONE ?

R14

R2,8(R3) SECOND TEST WORD
R5,1 RS = 1 FOR SECOND TFRST HW
OPTCHMD2

OTHER OPTICN NAMES & VALUES

LIKK,CRLF

R6,1 SET LINE COUNTE®
R2,0PT+12 R2 POINTS TO THE NA™®
R3,6

P4,0(R2)

LINK,QUTCET OUTPUT OPTION XNAWE CHA®
R2,1

R3,1 € CHARARCTERS OUTPUT ?
OPTCED1C RO,LOCP

R4,C*

LINK,OUTCHE OUTPUT ONE SPACE
R5,0(E2) R5 = CPTION VALYE

RO, 4

LINK,RS5HEX WRITE OPTION VALUZ I¥ HEX (i DIGITS)

RO,IO

L

e



MODEL 3220

WEITEABLE CONTROL STCRE TEST

EX2C - ETPE RO4

000004
*000L06
000D08
000DOA
000LOE
000D10
000D12
000C16
000D18
0gcorC1C
000D1E
000D20
000024
000D 28
000D2A
000L2E
000D32
000D35

000D3A
000D3E
000D42
Q00Du46

Q00Du4A
000D4C
000D4E
000052
000D54
000D56
*000D5A
¢00DSC

000D5E
000062
0090056
00JD6A

O0O0D6E
000D72
000D74

0Q00r76
00Q0DR7A
000D7C
0COD7E
0006D82
000D84

000086

)

2701
213D
2661
75690
2189
2460
41F0
274D
4330
2643
2036
41F0
41F0Q
2626
C520
4280
41F0
4300

€510
4330
C510
4330

274D
033C
41E0Q
274D
223C
48E1
2332
01FE

4061
L4860
4060
4300

C560
038C
030r

C360
033F
03¢C

C560
028F
030C

£560

0014

130E
0B5C
1258
1358
1828
0CDF
OBEE€
0B850
17C8
0DSE

1858
18E0

1118

0008

0006
17F2
17CO
0B850

0003

FFFE

0400

COOF

(W/CONDITIONAL ASSEMBLY)

BTQ oo mmmme e m oo oo

06-232¥G1R00A13

451 SIS
=000T20 462 BNZ
463 RIS
464 CLHI
=000D20 465 BLS
466 LIS
467 OPTCHD11 RAL
468 SIS
469 BZ
4790 AIS
=000D12 471 BNZS
472 CETCMD12 BAL
473 2AL
474 AIS
475 CLHI
476 BL
477 BAL
478 B
480 LOCK4 CLHI
481 BE
482 CLHI
483 BE
4sy  *
485 * TO PROCESS
486 *
487 SIS
488 BZR
489 BAL
490 SI
491 BYZR
492 LH
=0QOLSE 493 BZ
494 BALR
495 *
496 LOCKS STH
497 LH
498 STH
499 B
500 *
501 ZERONE2 CLHI
502 BNLR
503 BR
504 *
505 ZERONE THI
506 BZR
507 BR
508 *
509 ADR CLHI
510 BLR
511 BR
512 *
513 LEVEL CLHI

ROI1
OPTCED12
R6,1

R6,20
OPTCED12

R6 .0
LINK,GETCH¥
R4, 13
OPTIN1

R4, 3
OPTCH¥D 11
LINK,CRLF
LINK,TSTBRK
R2,6
R2,0PTEND2
CPTCKDS
LINK,RESPRT
OPTIN

R1,TEST
TESTOP
R1,CON
STOP.TST

COMMANDS CTHER THAN

R4,13

R12
R14,0PTVAL
R4,13

R12
R14,8(R1)
LOOKS
R15,R14

R6,6(R1)
R6,NO¥SG+6
R6,DUSAVE
OPTIN

RE,3
R12
R15

R6,X'FFFE*
R15

R12
R6,X'400"
R15

R12

R6,15

FAGE 10

08:11:57

05/10/82

CONSOLE = CRT ?
RRANCH: NC.

INCREMENT LINE COUNTRER.
PAGE FULL ?

NO

INITIALIZE LINE COUNT

CR ?
TO ACCEPT NREXT COM¥AND
LF ?
IF YES, PRINT NE¥T PAGF

ZXIT IF *BREAK® PRESSED.

ALL PRINTING OPTIONS DONE
NO,LOOP FOR NEXT ONFE
RESTORE

TO ACCEPT NEXT COM¥AED

'TEST* CPTION *?

CONSOLE?
YES, BRAKCH

TEST®, "OPTION'.

OPT FOLLOWED BY CE *?
YES, ERROR

GET OPTION VALUE IN P§
TERMIRATED BY CR ?

IF NO, BRANCH

GET OPTION CHECX ROUTINE ADDRESS

LINK OPTION CHECK RCUTINE
RETURN HERE

STORE OPTION VALUE

LOAD VALUE

SAVE TO FLAG

TO ACCEPT NEXT COMMAND

MAXINUNM+1
ERROR RETURN
OKAY

IGNORE LSB
OKAY
ERROR RETURN

(R6) = 10 BIT DEVICF ADDRESS

RETURN TO LOOKS

(R6) = INTERRUPT LEVEL HEX DIGIT



R

MODEL 3220 WRITEABLE CONTROL STORE TEST 06-232M91R00A13 PAGE 11

EXEC - ETPE RO4 (N/CONDITIONAL ASSE¥BLY)

08:11:57 05/10/82

0COD8R 028F 514 BLR R15 RETURN TO LOOKS
000D8C 030C 515 BR R12
000D8C 516 IFZ SDECHEX-1
517 Hemeescemmsscmr e e e e
518 * TO CHECK THAT OPTION EKTRY IN R6 IS IX DECIHAL DIGITS.
519 * TO CONVERT DECIMAL ENTRY IN R6 TC HEX VALUE AND
520 * STORE IT @ 0(RS).
521 *
522 DECHEX STH RO,RSAVE
523 LIS RO,0 ACCUMULATOR
524 LIS R1,0 TABLE INDEX
525 LIS R2,0 SHIFT COUNTER
526 DECLP1 LDAR R3,R6 COPY INPUT VALUE
527 SRAL BR3,0(R2)
528 BZ DECHEX1 TO RETURW
529 NHI R3,15
530 CLHI R3,10 VALID DECINAL DIZIT ?
531 BNLR R12 IF NOT, ERROR.
532 LDA R7,DECTAB(F1) 1,10,04..,10000
533 DECLP2 SIS R3,1
534 : BY DECLP3
535 AAR RO,R7 ADD IN CURRENT VALUE
536 B DECLP2
537 DECLP3 AIS R2,4 INCREMENT SHIFTE?
538 RIS R1,ADC INCREMENT POINTER
535 B DECLP1
540 DECHEX1 STH RO,0(R5) STORE HEX OPTION VALUE
541 i, | RO,RSAVE
542 BR LINK RETURN
543 ENDC
544 Feeememm—eem— e e —me e
545 * TEST CPTION PRCCESS ROUVTINE
545 *
000D8E 274D 547 TESTGCP SIS 4,13 *TEST® FOLLCWED 2Y (CR) ?
000DS0 213B =000CA6 548 BNZS TSTOP1
000D92 4800 1BSS8 549 LH RO,DEFTESTS YES, SET TEST QJ:FTION TO
000D96 4000 17CE 550 STH RO,TEST+6 FIRST TEST WORD
000D3A 4800 1RSA 551 LH RO,DEFTESTS+2 ALL DEFAULT TESTS IN PROGRR¥
000DSE 4000 17D0 552 STH RO,TEST+R SECOND TEST WORD
000DAR2 4300 OES0 553 2 OPTIN TO ACCEPT NWXT CTMMAND
554 *
000DA6 4850 1B5C 555 TSTOP1 LH R5,MAXTST
000DRA 24790 556 LIS R7,0 TEST BIT ACCYUMULATCRS
000DAC 2480 557 LIS R8,0
O00DAE 41E0 1118 558 TSTOP2 BAL R14,0PTVRAL GET OPTION VALUT IN R6
000DB2 0556 559 CLAR RS,R6
000DB4 028C 560 BLR R12 ERRCR: INVALID TEST NUMBFF
000DB6 C560 0010 561 CLHI R6,16 R6 < 16 ?
000DBA 2385 =000DC4 562 BNLS TSTOP3 NO
000DBC 41EQ 1154 ' 563 BAL R14,UNARY GET UNRRY OPERAYD IN R3
000DCO 0673 564 OAR R7,R3 SET CURRERT BIT
*000DC2 2306 =000DCE 565 B TSTOP4
000DCHU CB60 0010 566 TSTOP3 SHI R6,16 R6 = 0-F

e



¥ODEL 3220 WRITEABLE COKTROL STORE

EXEC - ETPE RC4

000DpCe
000DCC
000DCE
00CDDO
000DDY
Q00DD8
000DDC

000BEQ
000DEZ
000DT6
000DER
000DEE
000DF0
000DF4
000DFS
OCCDFA
000DFE
*000E0Q0
000EQ2
*000T0ou
000ED6
000EQ8
000EQC
*Q00EQE
000E1C
*000E12
00014
000E15
000%1k
000F1E
000E22
000E26
000E2A

000E2E
000E30
0COE33
000E38
00033C
000ELD
000E4L
C00Eu8
000ELC

0G0r=0
000852

41EQ0
0683
274D
4230
4070
4080
4300

24F0
40OFOQ
40F0
41F0
24F0C
40F0
40F0
240F
4810
1011
2183
2791
2213
240F
4810
1011
2186
2701
2213
030C
CAOO
4000
4800
4000
41F0
4170

2400
4000
4000
4000
c810
4010
4010
4010
41F0

2400
4000

001¢C
16E¢
0310
2AE2
1258
18E%

16E4
16ZE
16ER
3036
1722
172¢C

145C

-
[o)]
1y
[

(W/COKDITIONAL ASSZ¥BLY)

=0COE1€

=000F13

=00C¥oC

567
563

wm
(&)
0

n
4

N = QU@ UEWRN QWD OMWEWNaQ

AU AU 0N DD OO WU 0D UL J1 N
[VORRTRINYSING -0 B¢ +3s VRN SN o TR 2N < JTE S I ¢ L AN DN BN B IS (R I B I R

BAL R4, TNRRY

CAR R8,K3
TSTOP4 SIS R4,13

BNZ TSTCE2

STH R7,TEST+¢€

STH R8,TEST+8

B OPTIN

RUNIT LIS LINK,0
STH LINK,BRYFLC
STH LINX,PRTFLG
3AL LIXX,CPLF
LIS R1E,
ST R15,WASDT
STH R15,wASDT1
LIS R0,15

LH R1,TEST+8
KEEP1 SRLS BR1,1

BC FOUND1

SIS RO, 1

BNYM KEEP1
LIS RO,15

LH R1,TEST+6
KEEP2 SRLS R1,1

BC FOUND2

SIS RO, 1

BNY KEEP2

BR R12
FOUND1 AHT RO, 16
FOUKRD2 STH RG,SELTST

LH RO,IC

STH RO,JOSAVE
BAL LINK,CRIF
BAL LINK,INIT

*
w*
* RESET TEST PARAMETERS
*
I

NITRET LIS RO,0O
STH RO,ISITERR
STH RO,TCTAL
STH KO,WASDY
LHI R1,C*0C"
STH R1,¥TESTHO
STH R1,ETESTXNO
STH B1,ERRNC
BAL LINK,LCORE

* o+ %

START SELECTION FROX TEST O

KEEP3 LIS RO,0
STH RO,BTESTHKO

J

TEST 06-232%¥91R00A13 PAGE 12 ©08:11:57 05/10/82

SET CURRENT R2IT
TER¥INATED BY CR ?

STORE VALID SELECTED TESTS

TO ACCEPT NEIXT COMMAND

CLEAR FLAG
CLEAR FLAG
RESET DU FLAGS

TO FIND HIGHEST SELECTED TEST
CHECK SETONY TEST HY

B0 = F-0

TRY NEXT DIGIT

INITIALIZE AGAIN

CHECK FIRST TEST HW

R0 = F-0 = TEST #

LooP

TEST NOT SELECTED

ADJUST TEST # FOR SECOND HW
HIGHEST SELYCTED TEST NUMBER

RESTORE USER'S I/C CHOICE

NC.

LINK USER INITIALIZATION ROUTINE

RETURN HERE TROM USER'S INIT ROUTINFE

RESET ERROR FLAG
RESET TOTAL
RESET WASDU

RESET THESE FLAGS TG C'00°

SET UP LOW CORE

RESET BINARY TEST KUMBER
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MODEL 3220 WRITEARLE CONTROL STORE TEST 06-232¥91R00A13 PAGE 13

EXEC - ETPE RO4

000ES6

000ESA
00QESE
00QE60
000E62
000E66
*000E6A
000E6C
*Q00E70
*Q00E72
000E74
*Q000E78
000E7A
*000E7C
000E7E
GOOE82
000Eg4
000E86
000ES8A
000ESC
000ESO
000ESH
000ESS8
G00ESC
000ERO
0COERL
000EAS
000EAA
COQERE
000EB2
000ER6
00QOEBS
0CO0EBC
000EBE
000EC2

000ECH
000ECS8
000ECA
000ECE
000EDO
000EDY
000EDS
000EDA
000EDE
00OEE2
*000EE6

4000

4820
2408
910C
ccoz
€520
2185
4400
2137
2304
4400
2133
2621
220F
4020
0812
2621
4020
20402
c820
41F0
4820
4020
41F0
c850
41F0
2800
4000
4000
4810
9501
4820
1122
5812
0301

4810
9501
4800
2601
4000
4500
2385
41F0
4300
4800
2135

16F&

16F€
0000
0010

17D0

17CE

16F2

16F6

1722
1174
1722
172C
1358
171C
11CcC

16E6
16F4
0&32

16F2

OASL
16F4

16FL
17DA

1358
OEBR2
16E6

(W/CCNDITIONAL ASSENMBLY)

620

627 *
622 *
623 *

STH

TO FIND THE

624 XEEP4 Ly
625 KEEP41 LIS

655 Hmwmemmm e m e

626 SLHLS
627 SRHL
528 CLHI
=0C0ETYL 629 BL
630 NH
=000E7E 531 BNZ
=000F73 632 B
— 633 KEEPu42 ¥H
=GOCE7E 634 BNZ
635 XEEP43 AIS
=GGOESE 636 B
637 KEEPS STH
538 LDAR
639 RIS
540 STH
641 11s
6472 LHI
643 RAL
544 LH
545 STH
645 BAL
647 LBI
6438 BAL
642 LIs
55¢ STH
651 STH
652 KEEP6 LH
653 EPSR
A54 LH
655 SLLS
656 LDA
657 BR
659 *
660 * TEST MCDULE
561 *
662 TSTEND LE
663 EPSR
664 LR
665 RIS
666 STH
667 CLH
=000EE2 668 BNLS
569 BAL
670 B

671 KEEP7 LH

=000EF0 672

BNZ

RO,NEXTST

NEXT SELECTED TEST.

R2,NEXTST
RC,8

RO,12
R0,0(R2)
R2,X'10°*
KEEP42
RO,TEST+8
KEEPS
KEEP43

RO, TEST+6
XKEEPS

R2,1
KEEP#1
R2,BTESTNOC
R1,R2

R2,1
R2,NEXTST
RO,2
R2;MTESTNQ
LINK,HEXASC
R2,MTESTNO
R2,ETESTNO
LINK,TSTBRK
R5,TSTHSG
LINK,PRINT
20,0

RO, NOERR
R0,COUNT
R1,PSW
RO,R1
R2,BTESTNO
R2,LADC
R1,TFSTS(R2)
R1

END ROUTINE

R1,PSW2
RO,R1
RO,CCUXNT
RO,1
RO,COUNT
RO,LCOP+6
KEEP7
LINK,TSTBRK
KEEPE

RO ,NOERR
KEEP71

08:11:57 05/10/82

RESET NEXT TEST #

GET NEXT TEST #

= X'8000°

= NEXT TEST BIT
XT TEST < 16

LOOK AT TEST HW 2
LOCK AT TEST HW 1

LOOP FOR NEXT TEST #
CUBRENT TEST #
Rt = TEST # IN BIKARY

SET DIGITS TO PRINT = 2
R2 = A{MTESTNQC)
STORE TEST # IN ASCII @ MTESTNO

STCRZ TEST # IN ASCII 2 FTESTXNO

TEST EBREAK

PRINT °*TEST NN'
RESET ERROR FLAG
RESET COUNT
ENABLE INTERRUPTS

R2 = TEST #

DISABLE INT @ PROCESSOR LEVEL

INCREMENT COUNT

I¥ CCUNT > LOCP,

GO TC NEXT TEST HODNLE

IF BREAK GO TO OPTIW
OTHERWISE, REPEAT SAME TEST
LOCX 2 ERROR FLAG



¥ODEL 3220 WRITEARLE CONTROL STORE TEST 06-232M91R002

EXEC - ETPE ROU

000EES
00CEEC
QGOEFO
O0CEF4
0090FEF8

000EFC
0C0F00
000FOY
0C0FOUL

000F06
00CFOA
GOOFO0E
000F12
000F16
Q00F1A
0Q0F1E
000F22
000F26
*Q00F2A
000F2C
000F30
000F 34
0Q0F38
000F3C
000F3E
000F42

000F46
000F4A
COOF4E
000F50
000F54
000FS&u

000FS58
000F5C
*Q00F60
Q00FE2
000F66
000F6R
000F6E

C850
41F0
4810
4510
4280

4200
4810
9501

41F0
4230
4810
4230
41F0
4810
4230
41F0
4810
2333
41F0
Cc8s50
4050
41F0
24F0
4OFQC
4300

4010
4810
2611
4010
4200

43170
C510
238h
4800
4500
4280

4300

1742
1iCC
16F2
16E8
OESA

OEFC
0ASH

13F4
0F46
16EC
0F74
1358
17E6
OF LA
1412
1804

2754
1792
16EU
11CC

1654
0B50

16EA
16EE

16EE
0000

16EE
TFFF

16F2
16E8
0ESA
0E50

(¥/CCKDITIONAL ASSEMELY)

=G0G0F74

673
674
675
676
577
678
579
680
581
632
683
684
685
686
687
688
689
690
691
692
693
694
695
696
697
698
699
700
701
702
703
704
705
706
707
708
709
710
711
712
713
718
715
716
747
718
719
720
721
722
723
728
725

K oo e o - -~ - ———————————

13 PAGE 14

25 ,NOERHKSG
LINK,PRINT
R1,3TESTNO
21,SELTST
XEEPYL

CTED TESTS HAVE NOW T

51,PSW2
20,21
SDISPLRY-1
LINK,DISPLAY

Z(TOTAL) ,Z(TOTERR)

LIKK,TSTDU
¥EEDPO
%1,%ASDU1
¥TEP92
LINK,TSTBRK
31,CONTIN+6
A3CRT2
LINK,SETKB
21,TALLY+6
EQTE™
LINK,ERRLISTC
®5,E0THMSG
R5,ISITERR
LINK,PKINT .
215,90
R15,ISITERR
OPTIN

08:11:57

05/140/82

PRINT "NO EZRROR"

GET TEST &#

IS THE LAST SELECTED T®ST DONE ?
HC, GC SELZCT NEXT TEST

COMY HFRE TQO RBCRT TFST SFCUFNCE.

CISPLAY TOTAL & TOTER®

RETURN WITH R1 = DU BIT
IF DU, DISPLAY TOTAL

WAS IT EVER 7

YES, PRINT TOTAL, TOTERR

IF CONTIX = 1,
INCREMENT & GO TO TEST 0

KB DEVICE = LIST DEVICE
IS TALLY OPTION SET kkkkk
¥0,BPANCH e ek ok ok

GO & PRINT TALLY TABLE

(FORCE PRINTING)
*END OF TEST'

(RESET PRINTING FLAG)

* ROUTINE INCREMENTS,DISPLAYS & CHECKS °'TOTAL®

*

KEEPS STH

RBORT2 LE
RIS
STH

KEEP91 NOP
IFZ
BAL
DC
ENDC
LH
CLHI
BNL
LH
CLH
BL
3

21,WASDN
B1,TOTAL
R1,1

E1,TOTAL

SDISPLAY-1
LINK,DISPLAY

Z(TOTAL) ,Z(TOTERR)

R1,TOTAL
R1,X*7FFF"*
KEEP92
20,BTESTNO
RG,SELTST

SET °*WASDU' FLAG
IRCREMENT TOTAL

DISPLAY TCTAL & TOTERR

TOTAL < MAY RETAINABLE ?

2P0 = CURRENT TEST #
IS IT LAST TEST ?

¥0. C0O0 TN NEYT TRST
(SR CIO A 2 ¢ LS a

LLR-P-

GO0 TO TEST ©
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MODEL 3220

WRITEABLE CCNTROL STORE TEST 06-232M%1RO0AR13 PAGE 15

EXEC - ETPE ROL

000F72

000F74
000F78
000F7R
000F7C
000F80
000F84
000F88
000F8C
000F90
000F9u
000F3%6
000F9A
000F9E
000FAO
000FAY
OCOFAS8
*000FAR
O00FAC
000FAE
000FB2
000FB6
GOOFBA
000FBA

000FBE
000FC2
000FC6
000FCA
000FCC
0C0FDO

0000
8800

41F0
2033
2400
4000
41F0
41F0
£850
4050
4170
2404
4850
41F0
2434
c840
41F0

2731

2023
2404
4850
41F0
41F0
4300

D000
4120
41E0
2400
4000
4820

0F72

13F4

16ER
0B2i
1258
1732
16E4L
11CC

16EE
117¢C

0020
1280

16F0
117C
0BE6
0B50

2BBO
1048
107C

16E4
0A52

(W/CGEDITICNAL ASSEMBLY)

726
727
728
729
730
731
732
733
734

HALTS

*
*

KEEP92

KEEP10

XEEP101

de de v g ke k dk d K % I dr dr Y dr dr de Jr ek Kk dk k de ke ok d ok ke ok ke Kk

¥

DISPIRY

d % i % deok koK ok
*

* ERRCR

*

ERR

ERRCON2

EQU
DCX

BRL
BXZ
LIs
STH
BAL
BAL
L¥I
STH
ERL
LIs
LE

BRL
LIS
LEI
BAL
SIS
BP

LIS
LA

BAL
EAL

B
Irz

S

*

880C

LINK,TSTDU
HALTS

RO,0
RO,WASDU
LINK,FORPRT
LIRK,CRLF
R5,TCTHESC
R5,ISITERR
LINK,PRINT
RO, 4
R5,TOTAL
LINK,RSHEX
E3,4

R4,C* *
LINX,0UTCHR
R3,1
KEEP101
RO, 4
RS,TCTERR
LINK,REHEX
LINK,RESPRT
OPTIX
SDISPLAY-1

RO,1

RO, INCE
R1,2(LINK)
R1,0(R1)
R1,R1
RO,R1
R1,C0(LIKK)
R1,0(R1)
21,R1
RO,R1
RO,NCRE
4(LINK)

RO,ERRSAVFE
R2,ERRCOX
RET,ERR1
RC,0
RO,ISITERR
R2,PSW

08:11:57 05/10/82

BREAK POINT,

GO TO MICROCODE

CONSOLF ROUTINE

SEE IF LIST DEV IS ON

NO, LOCP

RESET FLAG
FORCE PRINT

PRIKT *TOTAL

TOTERR®

TO PRINT 4 HEX DIGITS

PRINT TOTAL IN HEX

SPACE
QUTPUT IT

4 TIMES

TO PRINT 4 HEX DIGITS

PRINT TCTERR
RESTORE .

IN HEX

GO TO BEGINNING

DISPLAY PANEL ADDRESS
INCREMFNTAL MODF
GET 2KD PRRAMETER ADDRESS

GET DATA

WRITE DATH

GET 1ST ZFARAXETER ADDRESS

GET DATA

WRITE TiTA TO D1,D2

NORMAL ¥CDE
RETURK

(OVERRPIDT NOMSG OFTION)

STORE BEIGISTERS
RETUBRN IF LIST DEVICF IS ON

PRINT °*ERROR

TTHRW'

RESET ERROR FLAG

e



¥ODEL 3220 WRITEABLE CCNTROL STORE TEST 05-232X¥91R00A413 PAGE 16
( EXZC - ETPE RO4  (W/CONDITIONAL ASSEMBLY)
000FDY 3502 778 PSR RO,R2
000FD6 D100 2BBO 780 N RO ,ERRSAVE
OO0O0FDA 030F 781 ER LINK
) 000FDC DJ00 2BBO 782 ERRD T¥  RO,ERRSAVE
! 00OFEO 4120 1048 783 8AL  R2,ERRCON
000FEY 4120 107C 784 BAL  RET,ERR1
00QO0FES8 41EQ0 1086 785 PAL RET,ERERD1
{ 000FEC 4300 OFCA 785 B ERRCGH2
000TFO D000 2BBO 787 I3RS ST¥  RO,ERRSAVE
, COOFFY 4120 1048 788 SAL  R2,EPRCCN
: 000FF8 41E0 107C 789 BAL  RET,ERR1?
000FFC 4120 109E 790 3AL  RET,ERRS1
001000 4300 OFCA 791 B ERRCOX2
! 001004 D000 2BBO 792 ZRRDS STM  RO,ERRSAVE
001008 4120 1048 793 BAL  R2,ERRCO¥
00100C 41E0 107C 794 BAL  RET,ERR1
001010 4450 10B6 785 EAL RET,LCRRDS1
001014 4300 DFCA 796 B ERRCON2
) 001018 D0OO 2BBO 797 TRRL ST¥  RO,ERRSAVE
f 00101C 4OFO 16CE 798 STH R15,0L0C
001020 4120 1048 799 BAL  R2,EBRCOM
) 001024 4150 107C 800 BAL  RET,TRE1
! 001028 41E0 10DC 201 BAL  RET,ERRL1
00102C 4300 OFCA 802 B EZRRCON2
001030 D000 2EBO 803 ERPALL STHM  RO,ERRSAVE
! 001038 4120 1048 804 BAL  R2,ERRCOK
001638 41E0 107C 805 PAL  RET,ERR1
00103C 41E0 10B6 306 BAL  RET,ERRDS1
¢ 001040 41EQ 10F4 807 BAL  RET,ERRPL1
001044 4300 OFCA 808 B ERRCO¥2
) 809 *
s 810 * COMMOR ERROR ROUTINE
811 *
_ 001048 5020 1708 812 ERRCO¥ STA  R2,COMRET
¢ 00104C 4810 OA5UY 813 1y R1,PSH2
001050 9501 814 EPSR RO,R1
001052 41F0 13F4 815 BAL  LINK,TSTDU
¢ 001056 2138 =001066 816 BNZS ERRCON1
001058 4020 16E4 817 STH R2,ISITEER
00105¢C 4020 16E6 818 STH  R2,NCERR
{ 001060 5820 1708 819 LDA  R2,COMRET
001064 0302 820 BR R2
821
¢ 001066 4810 16F0 822 ERRCOX1 LH R1,TOTERR
001064 2611 823 AIS  R1,1
00106C 4010 16F0 824 STH  R1,TOTERR
{ 001070 €510 7FFF 825 CLHI R1,X*7FFF'
001074 4280 OF54 826 BL KEEP91
001078 4300 OF74 827 B XKEEP92
‘a 828 T o e o o - -~ —— - ——— - -
229 * MESSAGCE PRINT ROUTINES
830 *
€ 831 * TO PRINT 'ERROR TTNN'
¢

08:11:57

05/7106/82

RESTCRE REGISTERS
RETURN TC TEST
STCRE REGISTERS

RETURN IF LIST DEVICE IS ON
PRINT *ERRCR TTNN®

PRINT 'DEYV DDD!

STCRY REGISTERS

RETYRN IF LIST DEVICE IS OX
PRINT 'ERROR TTNN'

PRINT *STA SS*

STOPE REGISTERS

BETURN IY¥ LIST DEVICE IS ON
PRINT °*ERROR TTNN'

PRINT ‘DEV DDD STR <S¢

STORE REGISTERS

STORE ERROR LOC TO PRINT
RETURN IF LIST DEVICE IS ON
PRINT °'ERROR TTNN®

PRINT 'L3C LLLL®

STORE RFGISTERS

RETURN IF LIST DEVICE IS OX
PRINT *ERROR TTHNN'

PRINT *DEY¥ DDD STA SS*
PRINT *PSW PPPP LOC LLIL®

STORE RETURW ADDRESS

DISABLE INT. & PROCESSOR LEVEL

-.GET LIST DEVICE DU BIT IN R1

BRANCH I¥ OFF-LINE
SET FRRCR FLAG

GO, PRINT ERROR MESSAGE
LIST DEVICE IS OFF

INCREMENT TOTERR
TOTERR < HAX RETAINABLFE *?

NO, RBORT CURRENT TEST & GOTO KEXT
GO PRINT TOTAL & TOTAL ERROR
(DG ¥OT OVERRIDE NQ¥SC OPTIOH)



Ll 4

¥33TIL 3220

00107C
00108¢

001084

001086
001088
00108C
0010980
001094
001098
00108C

001C9:
0010AC
001074
0010A8
0010AC
001089
0010B4

0010386
C010B8
001CEC
0010C0O
0010Ce
0010C6
0010CAa
0010CE
0010D2
001006
0010D1A

0010DC
0010DE
0010E2
0010E6
0010ER
0010LE
0010F2

0010Fu

C850
41F0

030E

2403
4810
£820
41F0
C850
41F0
030E

2402
D310
cg20
41F0
c850
41F0
J230E

2403
4810
2820
41F0
2402
D310
c820
41F0
C850
41F0
230k

2404
4810
<820
41FC
C850
4170
03CE

2u04

WRITEABLE CONTROL STORE TEST 06-232¥31R00A13

1728
11CC

16D0
1760
11A4
175C
11CC

16D2
1758
1134
1754
11CC

16D0
1750
1184

16D2
1758
1124
174C
11CC

16CE
1774
11A4
1770
11CC

(W/CONDITIONAL ASSENBLY)

832
833
834
835
836
837
838
839
840
8u1
842
843
844
845
846
8u7
8ug
849
850
851
852
853
asu
855
856
857
858
859
860
261
862
863
264
865
866
867
868
869
870
271
872
873
874
875
376
8§77
378
879
880
881
882
883
asl

*

ERR1 LHI
BAL

*

BR

*

* 10 PRINT

*

ERRD1 LIS
LH
LHI

ERRS1 LIS
LB
LHI
BAL

TuT
LriL

BAL
BR

TO PRINT

REDS1 LIS
LK
LHI
BAL
LIS
1B
LHI
BAL
LHI
BAL

<1 A % %
=
(&}
v
'
-
>
3

Y

L

*

* TO PRINT

-

ERRFPL1 LIS

*PSW PFPP

PAGE 17

R5,ERRESGC
LINK,PRINT

RET

‘DEV DDD'

RO,3
R1,ERRDEV
R2,ASCIDEV2
LINK,HEXASC
R5,DEV¥SG2
LINK,PRINT
RET

*STA SS*

R0,2
R1,ERRSTA
R2,ASCISTRA
LINK,HEXASC

~
RS5,STA¥SG

LINK,PRINT
RET

‘DEV DDD STR SS*

RO,3
R1,ERRDEV
R2,ASCIDEV
LINK,HEYASC
R0,2
R1,ERRSTA
R2,ASCISTA
LINK,HEXASC
R5,DEVNSS
LINK,PRINT
RET

*LOC LLLL®

RO, 4
R1,0LCC
R2,ASCILOC
LINK,HEXASC
R5,LOCNSS
LINK,PRINT
RET

RO, 4

LoC LLLL®

08:11:57 05/10/82

PRIKT 'ERROR TTNN®
TT = TEST #, NN = ERROR #
RFTURN

SET UP DIGITS = 3
R1 = ERROR DEV # IN BINARY

CONVERT IT TC ASCII

PRINT °*DEV DD
RETURN

SET UP DIGITS = 2
R1 = ERROR STATUS

CORVERT IT TGO ASCII

DRINT *STA SS?
RETURN

ET UP DIGITS = 3
1 = ERROR DEV #

CNVERT IT TO ASCII
T UP DIGITS = 2
1 = ERROR STATUS
CCNYERT IT TO ASCII

FRINT 'DEV DD STA €S°*

D:"“Y!':;‘\!

CONVERT IT TO ASCII

PRINT °'LOC LLLL'

SET UF DIGITS = 4



¥3DEL 3220

WRITEABLE COKTROL

EX®=C - ETPE ERO4

0010F6
0010FA
0010FE
001102
001106
0011C4
00110E
001112
001116

001118
001114
00111E
001120
001128
001126
001128
001124
00112C
00112E
001130
001134
001138
001132
00113E
001140
001142
001144
001148
001144
00114E
001152

001154
001156
001152
00115C
00115E
*001160
001162

001162
001166
001168
001182
00116E
001172

4810
c820
41F0
4310
ceazo
41F0
C850
41F0
03CE

2431
C560
033E
0R33
2661
2205

DGOC
2410
2421

can
483¢

€110
2791

16CA
1764
1184
15CE
1774
1144
1766
11CC

130E

170C

130E
005F

0008

000D

002C
111E

000F

2AES8

-
-
[ MG

O &

STORE TEST 06-232¥S1R00&13 PAGE 18 08:11:57 05/10/82

(W/CONDITIONAL ASSEMBLY)

=g0112C

=001120

=001140

=001144

=001130

=001156

885
886
887
838
889
890
891
892
893
894
895
896
897
898
839
900
901
302
203
904
905
906

1Y R1,0PSH 81 = OLD PS¥
IMI  ®2,ASCIPSY
BAL  LINK,HEXASC CONVERT IT TO ASCII
i ®1,0L0C P1= 21T 19C
YT R2,ASCILOC
BAL  LINK,HEXASC CONVERT IT TO ASCII
LHI  R5,PSWNSG
AL LINK,PRINT PRINT '23¥ PPPP LCC LLLL®
R RET RETURY
* wHEKR KX R AN K EX AR hohk ko hkhkkkdkddkdkkdww
* TO OBTAIN OPTICN VALUE IK R6 (18 TIT7S, TARGT 15)
*
OPTVAL LIS  %6,0 INTTIRLIZZ ACCUMULATOR
BAL  R15,GETCHR GET » CYRR IV 34
OPTVALO LIS R15,15
OPTVAL1 CLB  R4,HEXTAB(R15) SCAN TASLE
3ES  OPTVAL2 ¥ATCE
SIS 215,1
BN¥S  CPTVALA
ER 312 TRROR; VALUE NOT IN TABLE.
OPTYAL2 SLLS ®6,4 SHIFT LIFT &4

CAR RA,R15
OPTVAL3 EAL %15,GETCHR

0P IN CURRBENT DIGIT
GET NEYT CHAR

CLHI RY4,X'SF* IS IT LEFT ARROW ?
EES GPTVALS YES, ERANCH
CLHI ER4,%°08° BACK SPACE ?
BNES OPTVAL4 X0, BRANCH
OPTYALS SRLS R6,4 THROW RWAY LAST HEX FNTRY
BS QPTVAL3
OPTVAL4 CLHI R4,13 EXIT IF CR
BER 214
CLEI R4,X"2C* OR COo¥Y%a
BNE CPTVALO LOCP TC PROCESS

BR R4 RETURN

* TC CONVERT (R6) FROM EINARY TO UYARY PATTERN, IN R3

*

UNARY LIS 33,1 INITIALIZE
UNARY1 CLHI R6,15 DONE ?
BER R14 RETUEN
RAR R3,R3 ¥NO. SHIFT R3.
AIS R6,1 INCREMENT COUNTER
B UNARY1

IrZ SCLOCK-1

%*

TIEER STH RO,RSAVE SAVE RECISTERS

STIXKER1 LIS 1,0
LIS R2,1
1Y R3,TIHE B3 = TI®Z CONSTANT FOR 1 MS
BXLE R1,*

SIS RO,1

) -



¥ODEL

3220

EXEC - ETPE

*001174
001176
001171

00117¢C

00117C

00117¢C
001180
001182
*001184
001186
001188
001182
GO118E
201182
001196
01192
*00119C
0011%E
001142
0011A2

2037
D100
030F

DOOO
0820
2721
211D
1122
J845
EC42
C440
D3uy
4L1F0
2724
2214
D100
039F

ROu4

2AES8

2RES

0000
000F
170C
1280

2RES8

WRITEABLE CONTROL STORE

(W/CONDITIONAL ASSEMBLY)

=001166

=00119F

=001188

938
939
40
941
su2
943
4y
945
343
947
848
94s
950
851
952
953
954
955
956
357
958
959

neENn
EAVRY

%61
562
963

964 -

965
966
367
968
3569
870
571
972
973
974
375
976
977
978
379
980
981
982
983
S84
285
386
987
388
989
390

BNZ
Ly
STIXXT BR
ERDC
IFZ

TEST 0€6-232¥91R00213 PAGE

STIMER1
R0,RSAVE
LINK

SCLOCK-3

08:11:57

STINMER STH RO,RSAVE
STIXER1 LIS R1,0

1Is R2,1
LH R3,TINE
RXLE R1,*
SIS RO,1

BNZ STI¥ER1
L¥ RO,RSAVE

05/10/82

LOOP TILL SPECIFIED DELAY
RESTCRE REGISTERS
RETURN

DELAY SPECIFIED BY RO

SAVE REGISTERS

E3 = TIME CONSTANT FOR 1 KS DEIAY

LOOP TILL SPECIFIED DELAY
RESTORE RECGISTERS

STI¥XT BR  LINK RETURN
HTIXER  NOP
BR  LINK
crocx DCY  6C
ENDC
IFZ  $CLOCK-2
TIYER ¥OP
BR  LIKK
CLOCK DCX  6C
ENDC
W e e e o s = 4 - —
* RSHEX PRINTS CONTENTS OF R5 I¥ HEX
* FRINTS UPTC 4 DIGITS (8 DIGITS, TARGT 32)
*
RSHEX ST¥  BO,RSAVE STCRE REGISTERS
IDAR R2,R0 P2 = # OF DIGITS TO BE PRINTED
SIS R2,1
B¥  R5XB
SLLS R2,2 B2 = 4(DIGITS-1)
RS¥ LDAR R4,RS
SRAL R4,0(R2)
NHI R4, 1S R4 = HTY DIGTT
LB R4, HEXTAB (R4)
REYR BAL  R15,0UTCER
SIS  R2,4
BN¥  R5X LOCP TILL 21L DIGITS
25%3 L¥ RO, RSAVE 2ESTORF FE3ISTERS
2R LINK RETURN
IFZ  SRSBIN-1
W o e o o - - - —— - ———— -
* 25BIN PRINTS CONTENTS CF B5 IX EINARY
. PRINTS UPTO 16 DIGITS
*
RSZIN ST¥  RO,RSAVE STORE REGISTEES
IDAR R3,R0 R3 = # OF DIFITS TO BE PRINTED
LHI  R1,16
SAR  R1,R3



MODEL 3220

EXEC -

001144
001148
0011AR
0011AC
0011ARE
0011BO
0011B4
001188
0011BC
0011C0
0011C2
*0011C4
0011Cé6
0011CA
0011CR

D000
0830
1132
2734
o8u1
EC43
c4u0
D344
D242
2621
2734
221B
D100
030F

WRITEARLE

ETPE RO4

0000
000F
170C
0000

(W/CONDITIONAL ASSEMBLY)

=0011RE

991
992
993
994
995
996

R581

£}
Ut
o
Ny

[2¢)
o
(e8]
W

CONTROL STORE TEST 06-232K91R00A13 PAGE 20

3X R5B2

SLHL RS5,C(E1)
LHI B4,C*0°
SLHLS R5,1

BNC R5B1

AIS R4, 1

BAL LINX,OUTCHR
SIS R3,1

BP R5B3

¥ RO ,RTAVE
BR LINK

THI R3,3

BXZ R58Y4

LHI R4,C' *
BAL R15,C0UTCHR
B R5B

ENDC

0B8:11:57 05/10/22

£}
w
[l

=
()
ey
il
1y
=
ol
[
-z
(2]
=4
2]
o
-
[}
—
-3
[ %2

‘o

iy

PTZISTERS

S|
M

L7 A =i

1O~ [

w [C ]
RS o]

HEXADECIMAL DATA IN B1 TC ASCIT CHAR € STORE &

HEXASC  ST®  20,RSAVE STORY EIFISTERS
LDAZ 23,R0 33 = DIZTTS
SLLS 23,2
SIS  R3,4 B3 = L(DISITS)-4
HEXASC1 LDAR RG4,R1 ay = HEY TATA
SRAL R4,0(R3)
¥4I  BU4,15 P4 = HEX DIGIT TO BE CONVE
1B R4, HEXTAB(PU)
STB  R4,0(R2) STORE ASCIT CHAR
ATS  R2,1
SIS ®3,8
BNY  HEXASCH1 1LOOP TILL ALL DIGITS
L¥ RO, RSAVE PESTORT ILIISTERS
BE LINK PETURN
IFZ  SDECASC-1
Ko o . —_—— = —— - =
* TO CONVERT BINARY DATA IN R1 INTC DECI¥AL DIGITS
* AND STORE THEM IN ASCIT 2 0(R2)
¥*
DECASC  STM  RO,RSAVE
1DAR R3,R0 COPY DIGIT COUNT
SILS R3,LADC £ESTABLISH DECTAB INDEX.
SIS  ®3,ADC
$DEC1 LIS  R4,0 CLFAR XCDTJLUS COUNTER
LDA  R5,DECTAB(R3) LOAD IARGEST REQ. POWER OF
$DEC2 CLAR R1,RS EXCEEDS TZST VALUE 2
BLS  SDEC3 BRANCH IF ¥TS.
SAR  R1,BS DECREMENT TEST VALUE
ATS  R&,1 INCRE¥ENT ¥ODULUS COUNTER
CLHI 24,10 VALID DECI¥AL DIGIT 2
L $DEC2 BRANCE IF ¥FS; FL %
SIS R4,10 FORCE Y2LID DIGIT,
BS SDEC2 PEPFAT DLCRTMENT.

0(E2)

RTED

10.

-,



S

MODEL 3220

EXEC

0011CC
0011DC
0011D4
6011D8
0011Da
C011DE
0011E2
0011E6
*0011ERA
0011EC
CO11EE
0011F2
0011F4
0C11F8
*0011FA
0011FC
001200
*001204
001206
001204

0012CE
001210
001214
001218
*001212
00121C
00121E
*001220
001222
001226
001228
0012217
00122E
*001230
001232
001238
001238
001234
00123C
001240
001242

- ETPE RO4

D000 2RES8
41F0 13F4
40F0 16E2
2327
4010 16EA
4010 16EC
4300 1240
4820 16EA
233B
2541
4040 16EC
2u34
41F0 1280
2731
2023
4300 OF7A
4800 17C0O
2335
4800 16E4
4330 1240

2462
D345 0000
41F0 1280
274D
2337
2651
2761
2038
41F0 1358
220C
2083
D310 2AE3
2713
2335
41F0 1280
2541
2302
2441
41F0 1280
24F0
40F0 1€E2

(W/CONDITIONAL ASSEMBLY)

=0011E6

=001200

=0011F4

=00120F

=001228

=001210

=00120E

=00123A

=00123C

1044
1045
1046
1047
1048
1049
1050
1051
1052
1953
1054
1055
1056
1057
1058
1059
1060
1061
1062
1063
1064
1065
108¢
1067
1068
106¢
1070
1071
1072
1073
1074
1075
1076
1077
1678
1079

SDEC3

* TO PRINT THE RSCII MESSAGE

*

PPIRT

P2

*
PRINT2
PRINT2A

nJj
28]
(]
P
-3
w

PRINT3A
PRINT3E
PRINTS

STH
BAL
STH
3Zs
STH
STH
B
LH
BZ
LCS
STH

TTC

PR A

BAL
SIS
BP

LIS
LB

BAL
SIS

AIS
SIs
BNZ
BAL

LIS
L8

SIS
BZ

BAL
1CS
LIS
BAL
LIS
STH

WRITEABLE CONTROL STCRE TEST 06-232K91R00A13 PAGE 21

R4 ,HEXTAB(RY)

R4,0(R2)
R2,1
R3,ADC
SDEC1
RO,RSAVE
LINK

BRO,ESAVE
LINK,TSTDU
LINK,PRTFLC
P1
R1,WASDU
R1,WASDM
PRINTS
R2,HASDY
P3

R4 ,1
RL,WASDU1

B2 _Nn
N2

LINK,CUTCHR
3,1

72

XEEP10
RO,DUSAVE
PRINT2
RO,ISITERR
PRINTS

R6,2
Ri,0(R5)
LINK,QUTCHR
Fu,13
PRINT3

25,1

26,1
PRINT2RA
R15,TSTBRK
DPRINT2
T4,10
R1,I0SAVE+1
B1,2
PRINT3A
LINK,OUTCHR
Ry, 1
PRINT3B
R4,1
LINK,OUTCHR
LINK,O
LINK,PRTFLG

08:11:57 05/10/82

CORVERT MODULUS COUNT TQ ASCII
AND STORE AT DESTINATION ¥S3.
INCRENENT DESTINATION PCINTER
DECRE¥ENT DECTAB POINTEP

FALL THROUGH ON DECTAE UNDERFLOW.
RESTORE USER*S REGISTERS

RETURN.

STORE REGISTERS
SET FLAG
SET WASDU FLAGS

EXIT

CHARACTER = X'FF*

PRINT TOTAL, TOTERR
K0, PRINT ALL MESSACTS
NOT AKX ERROR MSG. EXIT

LOAD "LOOK" COUNT
GET A FESSAGE BYTE
OUTPUT IT

CR ?

¥SG JVER

DECEIKENT COUNT
CONTINURE

LOOP FOR NEXT CHAR

LF

GET LIST DEV IDERTIFIEP
LINE PPINTER ?

BRANCH IF YES.

LF

CEL

YES, CUGTPUT X*01°
TERNINAL CHARACTER

CLEAR FLAG

[



-

MODEL 3220 WRITERELE CCO¥TROL STORE TEST 06-232MS1ROGA13 PAGE 22 08:11:57 05/10/82

EXEC - ETPZ RO&4 (W/CCNDITICNAL ASSEMBLY)

001246 4170 1358 1097 BEAL LINK,TSTERK
0012uA 48FC 16EQ 1098 LH LINK,BRKFLG
0012LE 4230 2B3A 1099 BNZ OPTIN2 BREAK HAS OCCURRED
601252 D100 ZAES 11090 LY RO,RSAVE RESTORE REGISTERS
001256 03CE 1101 BR LIKK RETURN
1102 *---r-emmmmmme e e e -
1103 * SHALL SUPPORT RCUTINES
1104 *
1105 * TO QUTPUT CX,Lf TO LIST DEVICE
1106 *
301258 DCCC 2RES 1107 CRLF STM RO,RSAVE STCRE REGISTZIRS
00125C 2uu” 1108 LIS PU,13
00125E 41FC 1280 1109 BAL LIKX,OUTCHR DUTPUT CR
001262 2444 1110 LIS W,1C LF
001264 D310 2AE3 1111 LB 21, I0SAVE+1 GET LIST DEV IDENTIFIER
001268 2713 1112 SIS r1,3 LINE PRINTER ?
001264 2335 =001z7¢ 1113 BZS PRINT3A1 BRAXNCH IF YES.
00126C 41F0 1230 1114 BAL LINK,QUTCHEER iF
001270 2541 1115 ICS 4,1 DEL
*001272 2302 =00127¢ 1116 B PRINT3B1
001274 247 1117 PRINT3A1 LIS R4,.1 YES, OUTPUT X°01°
001276 4170 1280 1118 PRINT3E1 EAL LIKX,O0UTCHR TERMINARL CHARACTFR
00127R D10C 2AES 1119 LY RO,RSAVE RESTORE REGISTERS
00127E Q30F 1120 BR LINK RETUEN
1121 *~eemmmemesmece e
1122 * TC QUTPUT A CHARACTER TO THE LIST DEVICE
1123~
001280 50FC 16FC 1124 OUTCHR STA 315,0UT.SAV SAVE RETURN ADDRESS
001284 D200 ZRE3 1125 LB RO,IOSAVE+1
001288 27G4 1126 SIS RO, 4
00128A 423¢ 12C8 1127 BNZ OUTCHR2 BRANCH IF NGT CARQUSEL
00128E 40C0 16FA 1128 STH RO,PAUSE
001292 41F0 13F4 1129 O0TC.0 BAL LINK,TSTDU ON LIXNE ?
001296 4230 1304 - 1130 BNZ oUTO N0, BRANCH
0012937 9D01 1131 SSR RO,R1 GET CAROUSEL STATUS
*00128C 23es =0C12AE 1132 BFC 3,0TC.2 BRANCH IF CHAR. IS TC BE READ
00129E 4812 16FA 1133 OTC.1 LH R1,PAUSE PAUSED NOW ?
0012A2 2G3¢2 =0012982 1134 BNZS COTC.0 YES, LOOP
0012A4 432¢ 12C8 1135 B CUTCHE2 KEC, GO OUTPUT CHARACTER
0012A8 3801 1136 OTC.z2 RDR RO,R1 GET CARQUSEL CHARACTER
0012RA C410 Q07F 1137 NHI R1,X*7F*
0C12RE CB10 3912 1138 SHI R1,X"12° DC2 ?
*0012B2 2134 =001ZE2 1139 BNZ 0TC.3
001284 4012 18FA 1140 STH R1,PAUSE
C012B8 2302 =0012C8 1141 BS CUTCHR2
0012BA 2712 1142 0TC.2 SIS R1,2 DCy ?
0012BC 423% 1292 1143 BNZ OTC.0 N2, GO ®AIT FCR DC2
0012C0 4Q0ro J5FR 1144 STH LIKNKX,PRUSE
0012C4 4360 1292 1145 B 0TC.0
1146 *
0032Cs8 4G10C 16FA 1747 OUTCHEZ STH R1,PAUSE RESET FLAS
0012CC 4152 13F4 1148 - BAL LINK,TSTDU OFF-LINE ?
0012D0 4237 1304 1149 BNZ oUT0 BRANCH IF OFF-LINE

) - )



-

R

MODEL

3220

WRITEARBLE CONTROL STORE TEST C6-232¥S1RO0A13 PRGE 23 ©08:11:57 05/10/82

EXEC ~ ETPE RO4

0012D4
c012D8
0012DA
0012DE
0012E2
0012E6
*0C12ER
0012EC
0012EE
*0012F2
0012F4
0012F8
0012FA
0012FE
*001300
*001302
001304
001308
00130C

00130E
001312
001314
001316
001318

00131A
00131E
001320
001324
*001328
0013234
00132E
001332
001336
001338
00133C

00133E
001342
001346
00134A
00134E
001350
001354

001358

4110
9901
4230
Cs510
4330
€310
2039
9A04
41F0
2139
D310
9112
4801
9D01
2088
2303
4010
58F0C
030F

4140
0830
9D0o4
2081
9304

4500
233C
D380
D430
2128
4890
DD90
4280
99y
Cuu0
030F

2400

4300

D000

1444
1304
000C
1304
0008
13F4
2AE3

CA10

16ER
16FC

1428

CA22

OR2E
OALO

0A2C
16D6
0002

007F

1258
16E4
170
11CC

16E4
0B5C

2B28

(W/CONDITIONAL ASSENBLY)

=0012D8

=001304

=0012EE
=001308

=000001

=001336

=001238

1150
1151
1152
1153
1154
1155
1156
1157
1158
1159
1160
1161
1162
1163
1164
1165
1166
1167
1168
1169
1170
1171
1172
1173
1174
1175
1176
1177
1178
1179
1180
1181
1182
1183
1184
1185
1186
1187
1188
1189
1190
1191
1192
1193
1194
1195
1196
1197
1198
1193
1200
1201
1202

EAL R1,SETUP
OTC.4 SSR RO,R1
BTZ 3,0UTO

SET UF TOR OUTIPUT
WAIT FOR NOT BUSY
BRANCE IF OFF-LINE

CLHI R1,12 PASLA OFFLINE ?
BE 0UTO BRANCE: YES.
THI R1,8 BUSY ?
BXZ OTC.4 WAIT FOR NOT BUSY.
iDR RO,P4 OUTPUT LATA RBRYTE
07C.5 BRL LINK,TSTDU
ENZ 0oUTO
LB R1,I0SAVE+1
SLHLS R1,2
9.1 RO,I0(ER1) GET CCNSOLE WRITE ADDRFSS
SSR RO,R1
BETC 8,0TC.5 #AIT FOR BUSY TO DROP
B ouUTH
0gTo STH R1,KEASDU SET FLAG
0JT1 LDA R15,0U0T.SAYV
2R R15 RETURK AS SET UP ABOVE

* TO GET A CHAR FROM KEYBOARD (IN REG R4)

*

GRTCHR  RAL  R4,KBREAD PUT KB DEVICE I¥ READ MODE
1DAR R9,RO SAVE CCNSCLE ADDRESS
SSR  RO,R4 v
3TBS 8,1 IF BUSY, LOOP (PCSSIBLF HANG)
DR RO,RY4 READ A CHAR IN Ru
* TG ECHO RECEIVED CHARACTERS TC CONSOLE DEVICE IN FDX MODE
ECHO CLH  RO,4ICRORUS
BT ECHO1 IF MICROBUS, BRANCH
18 R9,CONRD
Cl3  RS,CARRD CAROUSFL?
BNE  ECHRTN DC NCT TCKO
13 R9,CONWADR GET CCNSOLE WRITE ADDRESS
ss R9,SINK
BTC 8,2
TCHO1 #DR  R9,R4 ECHO BECEIVED BYTE
ECHRTN  NEI  Ru4,X'7F° REMOVE PARITY BIT
3R LINK RETURN

TO OUTFUT '?*' TO CONSOLE

*
»*
CUESTN BEL LINK,CRLF

STH LINK,ISITER2 SET FL&Z

LHI P5,QH856G

ZAL LINK,PRINT PRINT *?°

11g RO,O

STH RO,ISITERR

B OPTIN1 TC ACCEPRT COYMAND INPUT

«* JF BREAK KEY DEPRESSED, GCT TC 'OPTIN' CF (BRXVECT); ELSE RETURN.

*

TSTBRK STH RO,RSAVE+64 STORFE REGISTERS

-

St



>

¥ODEL 3220 WRITEABLE CONTROL STORE TEST 06-232MS1ROOAR13 PAGE 24 08:11:57 05/10/82

EXEC - ETPE RO4 (W/CORDITIONAL ASSEM3LY)

60135C 50FQ 1700 1203 STA  LINK,BRK.SAV SAVE RETURN ADDRESS
001360 48F0 16E0Q 1204 i LINK,BRKFLG ALRFADY SET??
001364 4230 13D6 1205 BNZ  TSTBRK3 YES,EXIT
001368 u8F0 17CO 1208 Iy LINK,DUSAVE Dy??
00136C C5F0 0002 1207 CLHI LINK,2
001370 4330 13D6 1208 BE TSTBRK 3 YES,DON®T RESPOND IF KEY DEPRESSFD
001371 D310 2AE2 1209 1B R1,ICSAVE LOAD CONSOLE READ DEVICE
001378 9112 1219 SLHLS =1,2
001374 2712 1211 SIS 1,2
00137C 4811 GA10 1212 LH R1,IC(R1)
001380 4010 16D6 1213 STH  RB1,SINK SAVE ADDRESS
001388 D310 2AE2 1214 LB B1,ICSAVE RE-LCOAD DEVICE IDENTIFIEP
001388 €510 0002 1215 CLEI 21,2 TTY??
*00138C 233F =00132% 1215 BE TSTBRK1 YES
00138E C510 0005 1217 CLHI R1,5 ¥TCRC-BUS??
*001392 233C =001322 1212 BE TSTBRKA ¥ES
001394 5810 16D6 1219 LH R1,SIKK RE-LOAD CONSOLE ADDRESS
001398 9012 1229 SSR R1,R2
001391 4280 13D6 1221 BTC  8,TSTBRK3 80 KTY DEPRESSED = NO BRFAK
00139E 9312 1222 BRDR  R1,R2 DUMMY READ
001380 9812 1223 RDR  R1,R22 READ KEY DEPRESSED
0013R2 0822 1220 LR R2,R2
*0013A4 2338 =001382 1225 BT TSTBEK2 ZERC CHARACTER = BREAK
001326 4300 13D6 1226 B TSTERK3 XG 3PEAK
0013A4 4810 16D6 1227 TSTBRK1 LH R1,SINK RE-LOAD CONSOLE ADDRESS
0013AE 9D12 1228 SSR  R1,R2
001380 €320 0020 1229 THI  R2,X'20°' BREAK STATUS??
0013Bu 4230 13E8 1236 BNZ  TSTBRKY4 YES, WAIT UNTIL RELEASED
*001388 230F =0013D€ 1231 B TSTBRK3 NO
0013BA 48F0 16DE 1232 TSTBRK2 LH R15,BRKVECT CHECX FOR SPECIAL ROUTINE
0013BE 4230 13E0 1233 BNZ  TSTBRKS HOUSE-KEEP BEFORE SPECIAL EXIT
0013C2 24FF 1234 LIS  LINK,LINK
0013CH 4OFO 16E0 1235 STH  LINK,BRKFLG SET FLAG
0013C8 #8F0 16E2 1235 iH LINK,PRTFLG LOAD FLAG
0013cCC 4330 0B3A 1237 BZ OPTIN2 NOT PRINTING, EXIT
*0013D0 2303 =0013D5 1238 B TSTBRK3 PSEUDG NO BREAK EXIT
00613D2 50F0 1700 1239 TSTBRK6 STA  R15,BRK.SAV SETUP FOR EXIT
0013D5 D100 2328 1240 TSTBRK3 LK R0,RSAVE+64 RESTORE RIGISTERS
0013DA 58F0 1700 1281 LDA  LINK,BRK.SAV
0013DE 030F 1242 BR LINK RETURN TO PROGRAM
0013E0 2820 1243 TSTBRKS LIS R2,0
0013E2 4020 1680 1244 STH  R2,BRKFLG CLEAR FLAG
*0013E6 220R =0013D2 1245 B TSTBRXE
0013E8 9D12 1246 TSTBRK4 SSR  R1,R2 SENSE STATUS
0013EA €220 0020 1247 THI ~ R2,X'20° BREAX STATUS STILL SET??
0013EE 2033 =0012EE 1248 BNZS TSTBRKS WAIT UNTIL RELEASED
0013F0 4300 13BA 1249 B TSTERK2 EXIT
1250 *=m—mmmmmmmmmmmmmmmmmee o -
1251 * SEE IF CURRENT LIST DEVICE IS CFF-LINE (R1 & CC NON-ZERO IF OFF)
1252 *
0013F4 D310 2AE3 1253 TSTDU 1B R1,I0SAVE+1 GET 1/0 POINTER FOR LIST DEVICE
0013F8 9112 1254 SLHLS R1,2
001374 2712 1255 SIS B1,2



MODEL 3220 WRITEARLF CONTROL STORE TEST 06-232H31RO0A13 PAGE

EXEC - ETPE RO4

0013FC
0C1400
001404
001408
*00140C
00140E
001410
007414
001418

001413
00141E
001420
001422
001426

001428
00142C
001430
001434
001438
*00143C
00143E
001442
001442

001444
001448
00144cC
00144E
001452
001456
001452

4811
4010
4810
€510
2332
2511
4800
C710
030F

D300
9410
0610
4010
030F

4800
DEOO
DBOO
4890
4200
2333
DEOO
0304

5010
D310
9112
4801
DEO1
5810
0301

OR1C
16D6
17CO
0002

16D6
FFFF

0A10

2RE2

QA2A
0A2E
16D6
16DA
1438

1704
2RE3

0410
OA31
1704

(W/CONDITIONAL ASSEMBLY)

=001810

=001442

1256
1257
1258
1259

LH

STH

LH

CLHI

BE

LCS

$TSTDU2 LH

YHI

BR

K mmme e o———— . -

R1,I0{R1)
R1,SIKK
R1,DUSAVE
R1,2
STSTDU2
R1,1
RO,SINK
R1,-1
LINK

25 08:11:57

05/10/8

2

GET DEVICE ADDRESS

AND SAVE IT
GET PRRAMET
DU??

"NOT DU™ EXIT:

ER

R1=CC=0

PUT DEVICE ADDRESS IN RO
"DU* EXIT:R1=CC<>0

RETURN

* TO DIRECT INPUT AND OUTPUT TO CCNSOLE DEVICE
*

SETKB LB

EXBR
OAR
STH

BR

RO,IO
R1,R0
R1,RO
R1,I0SAVE
LINK

GET KEYBOARD DEVICE

KB DEVICE =
RETURN

* TO PUT KEYBOARD DEVICE IN READ MODE

*

KBREAD LH

TTYGET BZ
ocC
KBXIT BR

IFZ

RO,CONRADR
RO ,CONRD
RO SINK
R9,PASF1G
*

KBXIT
RO,CORRC2S
R4
SKBINT-1

* TO SET UP KEYBOARD DEV

KBRD STH

LH
LH

KBRD1 oC

* LIST DEVICE

*

SETUP STA

* g gk g dr ok e e ok de sk gk e ok sk ok ke ok e % ok ke e e o

* LOW CORE SET UP ROUTIKE

RO,RSAVE
RC,CCNRADR
R1,PASFLG
KBRD1
RO,CONRQ2S
RO,CONENRD
RC,RSAVE
LINK

SET UP ROUTINE

R1,SET.RTN
R1,I0SRVE+1
R1,2
RO,IC(RT)

RO,CONCMD-1(R1)

R1,SET.RTN
R1 :

OC CONSOLE - READ COMXMAND
(s

LIST DEVICE

READ A DJM¥Y CHARACTER

e

PASLR ?

Caanalu’

FGR SPECIAL KB DEVICE
NO, BRANCH TO EXIT

YES,
RETURN

TO READ WITH INT ENABLED

SAVE REGISTERS
GET XB LEV ADR

PASLE ?

CCONSOLE

ENABLE,

READ

RESTCRE REGISTERS

RETURN

ET B

CC (REQUEST TO SEND)

GET LIST DEVICE IDENTIFIER

HW INDEX

GET LIST DEVICE WRITE

RETURN

21
53

vy
L7



o

KODEL 3220

EXEC - ETPE RO4

00145C
00145%
001460
001464
001u66
00146A
0014€E
001472
001476
00147A
0Q147E
001482
00148¢
00148A
001438E
001492
001496
00149A
00149FE
001442

0014A6
OO014AR

0014AE
OO0 1TU4AE

0014B2
CO14B6
0014BA
0014BA

2410
2422
C830
2400
4001
110
c810
C830
4001
C110
c800
C830
4001
C110
C830
4030
c8ug0
4040
C830
4030

C830
4030

. C840

4040
C830
4030

004LE

0000
1466
0080
00CE
G000
1476
14D4
08CE
0000
1486
15RE
0036
15D4
003E
1590
Q04E

1692
00CE

2AES8

0086
157C
0096

1309
1310
1311
1312
1313
1314
1315
1316
1317
1318
1319
1320
1321
1322
1323
1324
1325
1326
1327
1328
1329
1330
1331
1332
1333
1334
1335
1336
1337
1338
1338
1340
1341
1342
1343
1344
1345
1346
1347
1348
1349
1350
1351
1352
1353
1354
1355
1356
1357
1358
1359
1360
1361

(W/CCNDITICNAL ASSEMBLY)

¥*

LCORE

ZERO1

ZERO2

ZERO3

*

*

LIS
LIS
LHI
LIS
STH
BXLE
LHI
LHI
STH
BXLE
LHT
LHI
STH
BXLE
LHI
STH
LHI
STH
LHI
STH

LHI
STH

LHI
IFr2
LH

BNZ

SET UP LOW CORE FCE

STH
LHI
STH
LH
STH
LHI
STH
BR
ENDC

WRITEABLE CONTROL STCRE TEST 06-232K91RO0A13 BAGE 26

R1,0
R2,2
R3,X*4E"
RO,0
RO,0(P1)
R1,ZERCH
R1,X*83"
R3,X°CE"
RO,0(21)
R1,ZE3C2
RO,XT32
R3,¥'8C
RO,C(R1)
R1,ZZRC3
23,11
R3,X"3¢"
Ry, M
R4, ¥*3="
R3,AF
R3, X"u4E"

R3,DFF
R3,X'Ct"

R4 ,RSAVE
ADC-2

R1,MCD32
LCORE2Z

Ru4,x*22°
R3,FF

R3,X*2E"
E5,PSW2
R5,X "ty
R5,XI1€
R5,X'u6"
LINK

08:11:57 (05/10/82

ZERO CORE FROM O THRU ¥'ur*

ZEPO CORE FRCH X'80' THRU X'CF"
INTERRUPT HANDLER ROUTINFE

SET UP INT SERVICE POINTER TABRLE

ILL INST INT NEW PS¥ LOC
¥. M. INT NEW PSW LCC

ARITHMETIC FAULT KREW PSW LOC(32-BIT)
FIXED PT DIVIDE FRULT NEW PS¥ LCC

DATA FORMAT FAULT

16 BIT MACHINE

REG SAVE POINTER
FLOATING PT FAULT INT NEW PSW 1OC
H¥ EXT INT NEW PSW STATUS

EXT INT NEW PSW LOC

* SET UP LOW CORE FCR 32 BIT MACHINE

¥*

LCORE32

STH
LRI
STH
IFZ
LH

ARR
LHI
STH

Ry, X%g6"
R3,RP
R3,X'G56"
SKBINT-1
R1,COKBADR
R1,R1
RO,XBINTO
RO,X*'DO'(R1)

)

REG SAVE POINTER
RELOC/PROTECT INT NEW PSW LOC
LOAD CONSOLE I/0 ADDRESS

RO = A(KEYBOARD INT HANDLEP)
STORE @ X'DO'+2(XB DNEV 2DR)



KODEL 3220 WRITEABLE CONTROL STORE TEST 06-232M91RO0A13 PAGE 27 08:11:57 05/10/82

EXEC - ETPE RO& (W/COKDITIONAL ASSEMBLY)

1362 ENDC
0014BE 2410 1383 LIS R1,0 TO S¥T UP SERVICE POINTER TABRLE
0014CO C830 14Dy 1364 LHI R3,X132
001u4cCy 4821 1B1C 1365 LCORE32A LH R2,DEVSACE(R1) GET DEYV ADR FROM TABLE
0014C8 021F 1366 BER LINK DOKE. RETURN
0014CR 0A22 1367 AAR R2,R2 :
0014CC 4032 00D0 1368 STH R3,X*D0*(R2) STORE @ X'DO'+2(DEV ADR)
001400 2612 1369 RIS Ri,2
*0014D2 2207 =0014C4 1370 B - LCORE322
0014D2 1371 IFZ SKBINT-1
1372 Femmmmmm s s e — e
1373 * KEYBCARD INTERRUPT HANDLER
1374 *
1375 XBINTO THI R3,X*20°* IS BREAXK KEY DEPRESSED ?
1376 Bz KBINT1 NO
1377 LB RO,IC
1378 CLHI RO,5 IS IT MICROBUS ?
1379 BNE KBINTOB N0, BRANCH
1380 cC R2,HREARDC YES, ISSUE READ
1381 SSR R2,R3
1382 BTBS 8,1
1383 KBINTOC RDR R2,R4 KNCCK DOWN BRERX
1384 SSR R2,R3
1385 THI R3,X'20C" BREAK STILL THERE ?
1286 BNZ KBINTOC YES, XNCCKX IT DOWN AGAIN
1387 B RETOPSW NG, RETURN ON OLD PSW
1388 KBINTGR 1H RS,PASFLC CGKSOIE ON PASILA ?
1389 EZ KBINTORA BRANCH IF NO.
1390 RDR R2,R4
1391 SSR R2,R2
1392 BFBS 8,1
1293 LDAR R4,RL
13594 BNZ RETOPSW IGNCPE FRERE ONLY
1395 KBINTOO B KBINT3
1356 KBINTOA SSR R2,R3
1387 THI R3,X"20"
1398 BTC 3,KBINTOR WAIT FOR BREAK RELEASE
1339 BS XBINTOC GO TO COMMAND MODE
1400 KBINTY CLHI RO,5 IS IT MICROBUS ?
1401 BNE KBINT3 NO, BRANCH
1u02 oC R2,MREADC READ COMMAND TO MICROBUS
1403 SSR R2,R3
1404 BTBS 8,1
1405 RDR R2,RY4 KKCCX DOWN INTERRUPT
1406 B RETOPSW RETURN
1407 XBINT3 STH R2,IKTDEV
1408 STEB R3,INTSTA
1409 IFZ ADC-2
1410 LH R4 ,HCD32
1411 BZS KBINT2
1412 ERDC
1413 STH RO,CPSW STCRF OLD PSw OF 32-BIT PROCESSOR
1414 STH R1,0L0C IN ORDFR TO RETURN BACK TO TEST

—



EXEC -

0014D4

0014D4
0014D6
0014DA
0014DE
0014DE

0014E2
0014E56
0014E6

0014ER
O0014EE
0014F0
0C14F4
0014F8

ETPE

95AA
40A0
4020
D230

4000
4010

4320
9512
D000
4820
4840

WRITEARLE CONTROL STORE T

RO4

16C0
16D0
16D2

16CA
16CE

OAS4

2870
16D0
16C0O

(W/CCNDITIGONAL ASSE

1415
1416
1417
1418
1419
1420
1421
1422
1423
1424
1425
1426
1427
1428
1428
1430
1431
1432
1433
1434
1435
1436
1437
1436
1439
1449
1461
1642
1443
164y
1445
1446
1447
1448
1449
1450
1451
1452
1453
1454
1455
1456
1457
1458
1459
1460
1461
1462
1453
1464
1465
1466
1467

EST {5-232K31R00R13 PRGE

¥BLY)

KBINT2

R2,RL
LINK,ECHO
R9,KBINKT
R9

* TO RETURN ON OLD PSW

RETOPSH1

RETOPSW

*

Irz
LH
BXNZ
LX
LPSH

LPSW
ELSE
LPSW
FNDC
ENDC

ADC-2
R9,¥CD32
RETOPSV
RC,INTSAY
Xtuo"

QPS¥32

OPSW32

28

08:11:57 05/10/82

ECHO RECEIVED BYTE
IF ZERC,IGNORE; ®LSE
G0,PROCESS KB INT FURTHEER

RESTCRE REGISTERS

RETURN CON OLD PS%¥ AFTER KB INT

LR A A S RS ESEEEE SRR ERRR SRR R Rl R R R

* EXTERNAL INTERRUPT HANDLER

XI16

XI32A

IFz
STM
ACKR
Irz
CLH
BE
ENDC
ENDC

EPSR
STH
STH
STB
IFZ
LH

ADC-2
RO,INTSAV
R2,R3
SKBINT-1
R2,CCNRADR
KBINTO

R10,R10
R10,INTPSH
R2,INTDEV
R3,INTST
ADC-2
R5,MCD32
XI322
RO,X*u0°
R1,X*42"

RO ,OPS¥
R1,010C
ADC-2
R5,RS
XI16A

R2,PSH2
R1,R2
RO,INTSAYV
R2,INTDEV
R10,INTPSH

J

FOR 16-BIT PROCESSOP
ACKNOWLEDGE THE INTERRUPT

FROM KEYBOARD DEVICE ?

FOR 32-BIT PROCESSOF
CAPTURE CURIENT PSW

STORE INTERRUPTING DEVICE ADDRESS
STORE INTERRUPTING DEVICF STATUS

16-BIT OLD PSW
STORE OLD PSW STATUS
STORE OLD PSW LOC
¥0D32 = 0 ?

BRANCH IF YES.

SELECT USTR REGISTER SET
SAVE USER REGISTERS



A

MODEL 3220

(

WRITEABLE CONTROL STORE TEST 06-~232M91R00A13 DPAGE 29 08:11:

EXEC - ETPE RO4

GO14FC
0014FE
001502
001506
001508
001504
00150C
GU150E
001512
001516

001516

00151A
00151C
00151E
001522
001526

001524
001524
00152E
001532
001534
*001538
001534
*00153E

001540

001544

001548
00154C
001550

001554

001558
00155C
001560
001564
001568

2450
4865
4210
0562
2333
2652
2207
4865
4330
4060

1051
10R4
C4RAc
D4AS
4230

4850
C5560
2187
C560
2384
D100
2303

D100
4300

0000

C860
4060
41FQ

4300

Ccg60
4050
D3ARA
D240
41F0

181C
1548

1320
1548
1546

000F
1B22
1558

16CE
1166
117

2RESB

2870
1544

1546

4634
172E
1030

0B5C

4636
172E
170C
178F
1030

(W/CCNDITIONAL ASSEMBLY)

=00150E

=0014FE

=001540
=001540

=001544

1468
1869
1470
1471
1472
1473
1474

1475 -

1476
1477
1478
1479
14890
1481
1482
1483
1484
1485
1486
1487
1488
1489
1490
1491
1492
1493
1494
1495
1496
1497
1498
1493
1500
1501
1502
1503
1504
1505
1506
1507

XI16A LIS R5,0

XI1 LY B6,DEVSADR(R5)
BY XIERR
CLAR R6,R2
BES  XI2
AIS  ®5,2
BS XI1

X12 LH R6,DEVINT(RS)
BZ XIERR

STH R6 ,XIEXIT

IFZ ADC-2
IFNZ SCLOCK-2
LH R6,M0D32
BZ XI3

SRLS R5,1

SRLS R10,4

NHI R10,15

CLB R10,INTLYL(R5)
BNE LVLERPR

IFNZ SCLOCK-2

XI3 LH R6,0L0C
CLEI R6,STIMER1
2LS XT4
CLHI R6,STIMXT
BNL XI4
L¥ RO ,RSAVE
B XIS
ENDC

XTIy LY RO,INTSAV
NOSQZ

XI5 B *

SQUEZ

XIEXIT EQU XI5+2
* EXTERNAL INTERRUPT ERROR ROUTINE

XIERR LHI R6,C*F4*
STH R6 ,ERRNC
EAL LINX,ERRALL

B OPTIN1

* DEVICE INTERRUPTED IN WRONG INTER
*
LVLERR LHI  R6,C'F6°

STH  R6,ERRNO

L3 R10,HEXTAB(R10)

STE  R10,ERRLVL

BAL  LINK,ERRALL

57 05/10/82

GET DEV ADRS FRCM TARLE
TABLE OVERFLOW.
COMPARE INTERRUPTING DEVICE ADDRFSS

GET INTERRUPT HANDLER ADDRESS
INTERRUPT NCT EXPECTED

32-BIT MACHINE ?
BRANCH IF NO.

CHECK PROPER INTERRUPT LEVEL

GET PSW AT TIME OF INTERRUPT

WAS INTERRUPT I¥ TIWMER ROUTINE ?
BRANCH IF XNO .

YES, RESTORE FROM °*TIMER' ENTRY
RESTORE FROM XI18/XI32 ENTRY

AND GO TO INTERRUPT HANDLER

NOTE: 16 KB BESTRICTION !

ERROR # Fu

*ERBOR XXFu*, 'TTV DDD STA SS°
*PSW PPP? 1OC LLLL®

TO ENTER COMMAXD MGDE

RUPT LEVEL

ERROR # Fs

CONVERT TO ASCII

AND STORE ERRCR LEVEL IN MESSAGE
*ERROR XXF6', °'DEV DDD STA SS°*

e



.

MODEL 3220 WRITEARLE CONTROL STORZ TEST 056-232491R800A13 PAGE 30 08:11:57 05/19/82

EXEC - ETPE RO4 (W/CCNDITIONAL ASSEHBLY)

1521 * ‘PSW FPEP LOC LLLL®
00156C C850 177A4 1522 LEI RS, INTLVLY
001570 4050 16EY4 1523 STH R5,ISITERR SET FLAG TO OVERRIDE NOMSG OPTIOWN
Q01574 41F0 11CC 1524 BAL LINK,PRINT *INTERRUPTED IN LEVEL N°
001578 4300 0B5C 1525 B OPTIN1 ENTER CO¥¥AND MODE.
1526 Feem-ce-ccoemcm e
1527 * SPURICUS INTERPUET HANDLERS
1528 *
1529 *
001578 1530 IFZ ADC-2
1531 * FLOATINS-PT ARITH FAULT INT TRAF (16 BIT PROCESSOR)
1532 *
1533 FP 14 R14,¥'28° OLD PSW (16-BIT PROCRSSOR)
1534 LH R15,X* 28" CLD IcC
1535 ENDC
= 1536 *
1537 * RELOCATION/PRCTECTION INT TRAF
1538 *
00157C C820 u4s535 1539 RP LHI R2,C'F5"
001580 4020 172E 1540 STH R2,ERRNC SET EBRCR # F5
001584 50C0 283C 1541 ST R12,VIRTADERS SAVE VIRTURL ADDRESS
001588 50D0 2638 1542 ST R13,FCCDE SAVE FAULT CODE
00158C 4300 165¢€ 1543 B MMCOX3 BRANCH T2 PRINT
1544 *
1545 * ARITHMETIC FAULT INT (32-BIT PROCESSOR) TEAP
1546  *
001590 C820 4631 1547 AF LHI R2,C*F1°
001594 4020 172E 1548 STH R2,ERRNO SET ERRO? # F1
001598 40EQ 16CA 1549 STH R14,CPSW
00159C 40F0 16CE 1550 STH R15,CL0C
001530 2400 1551 LIS RO,0
0015A2 5000 283C 1552 ST RO, VIRTADRS ZERO VIRTADRS
0015A6 50D0 2838 1553 ST R13,FCODE FAULT CODZ
0015AR 4300 1656 1554 B MMCO¥3
‘1555 *
1556 * TILLEGAL INSTRUCTION INTERRUPT TRAP
1557 *
00 i5AE C820 4632 1558 1II LHI R2,C*'F2°
0015B2 4020 172E 1559 STH R2,EZRRNO SET ERRQR # F2
0015B2 1560 IFZ RDC-2
1561 LH R2,M0D32
1562 BNZ 1132
1563 IH R14,%*30" OLD PSH
1564 LH R15,X"32* OLD LcC
1565 ENDC
0015B6 40EQ 16CR 1566 CO¥M STH R14,CPS¥
0015BA 4OFO 15CE 1567 STH R15,0L0OC
0015BE 4800 O0AS4E 1568 COHH1 LH RO,PSW2
0015C2 9520 1569 EPSR R2,R0 NO INT. , REG SET 15
0015C4 LAF0 OFBE 1570 BAL LINK,ERR PRINT °*ERROR XXFN'
001i5C8 40F0 16Eu4 1571 STH LIKK,ISITERR FORCE PRINT
0015CC 41E0 10F4 1572 BAL RET,ERRPL1 PRINT *PS¥ PPPP LOC LLLL®
0015D0 4300 0B5C 1573 B OPTIN1 ENTER COMMAND MODE

oy
!
. i B
.u} M ¢ . _‘)



it

NODEL 3220

(

WRITEABLE CONTROL STORZ TEST 06-232MS51R00A13 PAGE 31

EXEC - ETPE RO4

0015D4
0015D6
0015DRA
0015DE
0015E2
0015E2

0015E6
0015EA
Q015EE
0015F2
0015F6
0015FC
001SFE
001600
001602
001606
001606

001602
00160E
001610
001612
00161¢
001618
00161C
001620
001624
001628

06162C
001630
001632
001634
001638
001632
00163E
001642
0016uu
001646
001648
00164C

95AR
c820
4020
48ED
48F0

40E0Q
40F0
5800
50D0
F4DO
2333
24C0
2303
58C0
50C0

D320
2725
2334
4820
233B
4820
DE20
4820
DE20
DR20

D320
2725
2334
4820
233F
D310
D320
0512
2339
9112
4821
DE21

4633
172E
0022
0026

16CA
16CE
0040
2838
Co00

0044
283C

0R10

16DR

0r2C
0R30
CA2R
0A2E
16D6

0r11

16DC

CA11
0410

0r10
0A32

(W/CONDITICNAL ASSEMBLY)

0000
=001€02

=001606

=001€18

=00162C

=00163A

=001656

=001656

1574
1875
1576
1577
1578
1579
1580
1581
1582
1583
1584
1585
1586
1587
1588
1589
15390
1591
1592
1593
1594
1595
15396
1597
1598
1599
1600
1601
1502
1603
1604
1605
1606
1607
1608
1609
1610
1611
1612
1613
15614
1615
1516
1617
1618
1619
1620
1621
1622
1623
1524
1625
1626

s

08:11:57 05/10/82

* MACHINE MALFUFCTION INTERRUPT TRAP

*

MM

MH32

¥M31
HM33

¥M16

*

MMCOHK1

¥MCOM1A

*

KMCO¥2

M¥COM2R

EPSR
LHI
STH
LH
LH
IFZ
LH
BNZ
LH
LH
EKRDC
STH
STH
L

ST
NI
BZS
LIS
BS

L

ST
IFZ
LHI
SIS
BP
ENDC

1B

R10,R10
®2,C'F3°
R2,ERRNO
R14,X'22"
R15,X"26°
ADC-2
R2,¥0D32
¥N32
R14,X*38"
R15,X*'3A°

R14,0PSW
B15,0L0C
R13,X'40"
R13,FCCDE

CAPTURE MMIXT PS

SET ERROR # F3

L

OLD PS¥ ( 32-BIT PRCCESSOR)

OLD LOC

OLD PSW (16 BIT PROCFSSOR)

OLD 1cC

GET FARULT CODE

R13,Y'C0C0O0000"

H¥31

R12,0

NE33
R12,X'44°
R12,VIRTADRS
ADC-2
R1,X*7FFF*
R1,1

K¥16

R2,I0

E2,5
MNCOK1A
F2,PASFLG
¥MCO¥2
22,CONWADR
R2,CON2ND
R2,CONRADR
K2,CONRD
R2,SINK

22,I0+1
R2,5
NHCOH2A
R2,PASFLG2
MXCOM3
21,I0+1
R2,I0
R1,R2
KNMCOM3
R1,2
r2,I0(R1)
R2,CONCMD(R1)

GET VIRTUAL ADDR

3

IRPUT DEVICE
IT MICRO I/2
BEANCH
CONSOLE ON PA
» BEANCH

e R S R
O w0 in e
%]
~

ISSUE 2ND/R¥SET
GET RECEIVE ADDR
OUTPUT RIAD C¥D
DUM¥Y READ TO SE

GET LIST DEVICE
IS IT MICRO I/0
YES, BRANCH

IS LIST BEVICE O
NO,BPANCH

YES, G=T LIST 2°
GET CCNSOLE PCIV
CONSQOLT =LIST 3E
YES,BRANCH

GET LIST DEVICE
ISSUE 2ND/RESET

ESS

POINTER
ang

SLA?
COM¥AND
£SS

T BISY

POINTER
RUS?

K PASLIA

. TRANS¥IT

C¥D

ADDRESS



¥QDEL 3220 WRITEARBLE CONTROL STORE TEST 06-232KS1ROOA13 FAGE 32 0$8:11:57 05/10/82

EXEC - ETPE RO4 (W/CONDITIONAL ASSEXRLY)

001650 2711 1627 SIS B1,1
001652 DE21 0A32 1528 oC  B2,CONCET(R1) ISSUE LIST WRITE CO¥MAND
001656 2408 1629 NMCOM3 LIS  RO.S
) 001658 5810 2838 1630 L R1,FCODT GET THE FAULT CCDE
{ 00165C C820 29D5 1631 LHI  R2,4SG11+1
001660 §1F0 1Ak 1532 BAL  LINK,HE¥ASC CONVERT TO ASCII
001664 2408 1633 1IS  RO,2
‘ 0016656 5810 283C 1634 L R1,VIRTADRS GET VIRTUAL ADDRPSS
001664 C820 29E3 1635 LHI  R2,KSG11+15
' 001668 4170 11AL 1635 BAL  LINK,HEX2SC CONVERT TO ASCII
001672 §1F0 OFBE 1637 BAL  LINK,Ea% PRINT ERR NUMBER
001676 4OFO 16EY4 1538 ST4  LINK,ISITERP FORCE PRINT
001672 41E0 10F4 1639 RAL  RET,ERRPLI PRINT PBSW,LOC
( 00167E C850 2986 1640 LHI  RS5,MSG10 PRINT 'FAULT CODE  VIRTUAL ADDRESS®
001682 41F0 11CC 1641 EAL  LINK,PRINT
001686 C850 29D 1542 LHT  RS,%SG14
( 001684 4170 11CC 1643 BAL  LINK,PRINT
00168E 4300 0B50 16044 B OPTIN
1545 *
‘ 1646 * DATA  FORKAT FAULT  TINTERRUPT  TRAP
1607 *
( 001692 C820 4637 1648 DFF IHI  R2,C'F7° FRROR TTF7
001696 4020 172E 1649 STH  R2,ERRNO
00163 4CFQ 16CA 1650 STH  R14,0PSHW OLD PSHW
00169% 40F0 16CE 1651 STH  R15,0L0C OLD 10C
001622 50D0 2838 1652 ST  R13,FCODE SAVE FAULT CODE
001€R6 C5D0 0006 1653 CLYI R13,6
*0016A2 2335 =0016B4 1654 BE  DFF1
{ 0016AC C5D0 0007 1655 CLEI R13,7
001680 2332 =001€BY 1656 BES  DFF1
001652 24C0 1657 1IS  R12,0
t 001634 50C0 283C 1652 DFF1 ST R12,VIRTADRS
001688 4300 1656 1659 B HMCO¥3
1660 *
€ 1661 *
1662 *
1663 k Rk A Ak Ak hddk kR kd xdeddorder
¢ 1664 * ETPE CONSTANTS & TABLES
1665 *
00168C 0000 1666 FIRST  DCX 0
{ 0016BE 0000 1667 ¥0D32  DCX 0 FLAG FOR 32-BIT M/C(NON-ZERD)
0016C0 0000 1668 TINTPSW  DCY 0 (FOR 32-EIT ¥/C ONLY)
0016C8 1669 ALIGN 8
¢ 1670 *emm=mcmmmmmmmemmmmmmeeoo
0016C8 0000 1671 OPSW32 DCX 0 OLD PSW STORAGE ARER
0016Ck 0000 1672 OPSW DCX 0
¢ 0016CC 0000 . 1673 DCY 0
0016Cz 0000 15674 0OLOC DCX 0
1675 Hmm—mmmmmmmmmmmmmemme e
¢ 001500 0000 1676 INTDEV DCX 0 INTERRUPTING DEV ADR
0000 16DO 1677 ERRDEV  EQU  INTDEV ERROR DEVICE #
001652 00 1678 INTSTA DB 0 INTERRUBTING DEV STATOS
¢ 0000 16D2 1679 ERRSTA EQU  INTSTA ERRONEOUS STATUS

oy .
;Q’ ) ! ‘¢}' } ,



¥ODEL 3220

WRITEABLE CONTROL STORE TEST 06-232MS1R00A13 PAGE 33 08:11:

EXEC - ETPE RO4

0016D3
0016D4
0016D5
0015D6
0016DA
0016DC

00170C

0C170C
001714

00171C
001724

001726
00172E
001730

001732
001732
001740
001742
00174R
00174C
001754

0000
0000
0000
0000
0000
0000
0000
06000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000

3031
3839

5445
0D00
0000
4552
2323
0D00
0000
0000
SYLF
544F
0D00
4EUF
0D00
B445
5354

0006

0000
0000
0000
0000

3233
4142

5354

1722
524F

172C
172E
5441
5445

2045

5620
4120

(W/CCNDITIOKAL ASSEMBLY)

3435
43uy

2020

5220

LC20
5252

5252

2A2R7
2A2R

3637
4546

2R2ZA

2R2A

2020

4F52

2R20

1680
1681
1582
1683
1684
1685
1686
1687
1688
1689
1690
1691
1692
1683
1694
1695
1696
1597
1698
1699
1700
1701
1702
1703
1704
1705
1706
1707
1708
1708
1710
1711
1712
1713

1714
1715
1716
1717

1718
1719

1720
1721
1722
1723

1724

NORY
INCR

SINK
PASFLG

KBINT

BRKVECT
BRKFLG
PRTFLG
ISITERER
NOERR
SELTST
WASDU
WASDU1
TOTAL
TOTERR
BTESTNO
COUNT
NEXTST
SNULL
PAUSE
0UT.SAV
BRK.SAY
SET.RTN
COMRET
*

DECTAB

HEXTAB

* ETPE

*

TSTHSG

MTESTNO
ERR¥KSG

ETESTNO
ERRNO
TOTMSG

87 05/10/82

(ALIGN ON HW BCU¥DRY)

BIT BUCKET

SET WHEN CONSOLE OX PASLA/PALH
SET WHEN LIST DEVICE ON PASLA

KEYBOARD INT RETURN ADE

BREAK KEY VECTOR

HIGHEST SELECTED TEST #

1 IF KEYBOARD DEVICE WAS OFF
NON-ZERO IF TOTAL,TOTERR TO PRINT
# OF TIMES THE SELECTED TESTS RUN
TOTAL ERRORS DETEZCTED WHILE DU
CURRENT TEST # IN BINARY

NEXT TEST #

NULL HW FOR DISPLAY CUSE

SET DURING TRANSYISSION PAUSE (C200)
OUTCHR RETURN ADDRESS SAVE

TSTBRX RETURN ADDRESS SAVE

SETU? RETURN ADDRESS SAVE

LRECOM RETURX ADDRESS SAVE

STCRED BY ETPE
STCRE ERRNO AS CHAR CONSTANT

DB X'g80*

DB X*40"

DB *

DC 0

DCX 0

DCX 0

iFZ SKBIKNT-1

DC Z(RETOPSW)

ENDC

DC Z(0)

DCX 0

DCX 0

DCX 0

DCX 0

DCX 0

DCX 0

DCX 0

300 ¢ 0

DCX 0

DCX ¢

DCX 0

DCX 0

DCX 0

DCX 0

DRC 0

DAC 0

DAC 0

DAC 0

IFZ SDECTAR-1

jales 1,10,100,1600,10000

ENDC

DB C*0123456789ABCDEF"
W o o e e = —_—— - e - - -

MESSAGES

C C*'TEST **',X'0DCO"

EQU TST¥SG+6

jale C*EZRROR ***x* Y'0DCO°

EQU ERR¥SG+6

EQU ERR¥SG+8

DC C*TOTAL TOTERE',X°*0D00C"

DC C*'KO ERROR',X*0DOO"*

NOERMSG

DEVHSG

C*DEV *** STR *** Y*

0poo*



FEN

-~

¥0DEL 3220

EXEC - ETPE
301754 0D00
00GC0

0000

00049

00175C 4445
co01764 0pnod
0000

001756 5053
00176E 2020
001776 232R
001778 0DO0
0000

00900

0000

001774 494E
001782 5445
0017812 4556
001790 0D00o
0000

001792 454E
001794 4553
00179E 0DCo
001780 3FO0D
001742 2A0D
0017Rr4 FFFF
001746 FFFF
0017A8 FFFF
0017AR OA8D
0017AC 4252
001784 524D
0017BC 4E20
0017BE FFOD
00617C0O 0000
0017CH 0000

WRITEABLE CONTROL STORE TEST 05-232M91R0CAR13 PAGE 34 08:11:57 05/10/82

RO4

1750
1754
1758
5620

1760
5720
4Cur

1761
177¢
1774
5445
uy29
usuC

178F
4420
5420

4541
4SLE

0000
0000

(W/CCNDITICNAL ASSEMBLY)

2R22

2A2A
4320

5252
49uf
2022

ufFu6

4B20
L15L

2320

2R2A
2A2R

2054

5445
LOUF

1725
1726
1727
1728

1729
1730

1731
1732
1733
1734

1735
1736

1737
1738
1739

1740

1741
1742
1743
1744

ASCIDEY EQU
STANSG EQU
ASCISTR EQU
DEV¥SG2 ©DC

ASCIDEV2 FQU
PSU¥SG DC

ASCIPSW EQU
LOCHSG EQU
ASCILOC EQU
INTLVLY ODC

ERRLVL EQTU
EQTHMSG LC

QMSG bC
ANSG DC
BRKMSG DCX

bC
DUSAYE ples

DUSAVE1 DC
*

DEVNEG+4
DEVHSG+8
DEVMSG+12
CULEV ***xt Z10D00"

DEVMSG2+4
C'DPSE ***% [QC **k*k*x¢ YI4DQOQ*

DSW¥SGHUY
PSHMSG+10
PSHMSG+14
C*INTERRUPTED IN LEVEL **,X*0D0OO*

INTLYLH+21
C'END OF TEST',X'0DOO"*

X*3FOD"
X*2RCD*
FEFF,FFFF

X*FFFF*,X*'0A8D"',C*BREAK TERMINATION',X'FFOD*

0
¢]

*ETPE FILE **END**



-

MODEL 3220

WRITEABLE CCNTROL

EXEC - ETPE RO&4

0017Ce
0017CE
0017D0
0017D2
0017D4
0017DA
0017DC
0017DE
0017E0
0017E6
0017E8
0017ER
0G17EC
0017F2
0017F4
0017F6
0017F8
0017FE
001800
001802
001804
00180k
00180C
00180E
001810
001816
001818
001812

00181C
001822
001824
001826

001828
00182E
C01830
001832
001834
0018317
00183C
00183E
001840
001846
001848
0018417

0000
5445
FE40
0000
0000
4C4F
0000
0000
0000
434F
0000
0D76
eledole}
4E4F
0000
OD6E
0000
4D4UF
0000
0D76
0000
5441
0000
oD76
0000
5743
0800
1870
0000
0000
5743
1000
1894
0000
00GC0

0000
494E
0000
0D86
0000
4557
2020
18F8
0000
4F50
0000
18BA
0000
Q000

17Ce8
5354

4F50

4E54

4D53

4445

4cuc

534C

1816
5348

1822

1828
544C

4F52

5449

1840

¥
( v >

STORE TEST 06-232M91R0CA13 PAGE 35 08:11:57 05/%5/82

(W/CCNDITIONAL ASSEHBLY)

2020

202¢

494r

4720

552¢C

4F2¢

L92¢

4FLE

1746
1747
1748
1749
1750

1751

1752

1753

1754

1755

1756

1757
1758

1759
1760
1761
1762

1763

1764

1765

K e — e ———— ‘e — e —————

* OPTION/COXMAND TABLE

*

OPT
TEST

LOOP
CONTIX
NOKSG
wops
TALLY
WCSLO

DCSLO
WCSHI

DCSHI

OPTEND2
INTLEV

FWORD

OPTEND

EQU
DC

DC

DC

DC

DC

(3]

2 txt
(g &)

EQU
NCSQZ
EQT
DC

bC

DC

EQU

*

C'TEST *,X'FE40°',X'0000°*',X*2000"
c*LocpP *,X*0000°*',X'0000*,X*2000"
C*CONTIN®,X*0000',Z(ZERONE),X*0000"
C'HOHSG *,X*0000*,Z(ZERONE2) ,X'0000"
C*¥MOLE  ',X*0000',Z(ZERONE),X*0000°
C*TALLY °*,X*0000°*,Z(ZEROKNE)},¥*0000"

C*WCSLC *,X°0800",Z(VALCHK),{"0000"

6
WCSHI ' ,X*1000',Z(VALCX1),¥*0000"

*-6

* END OF =3

C*FWORD *,X'2020°,Z(FHCHK),¥*5000"
C*OPTION®,X*0000"',Z(TABPRINT),X"000C"

OPTION

™

o



-

KODEL 3220

00184C
001852
001854
001856
001858
00185E
001860
001862
001864

001868
00186C

001870
001872
001876
00187A
00187E
001882
001886
00188A
00188E
001890

001894
001896
00189A
00189E
001842
001846
0018AR
0018AE
0018B2
0018B4
C018B6

0018BR
0018BE
0018C2
001¢&Cu
¢018C8
0d18CC
0C18CE
0018D0
0018D2
0018D6

(W/CONDITIOKAL ASSEKBLY)

5255 4E20 2020

0000
0000
3900
434F
0000
3000
0300
FFEF

000
5360
4300

0000
0856
C450
4230
2560
4280
560
4220
4560
Q28F
4300

2000
2356
<450
4230
C560
4280
€560
4220
4850
0556
G28F
4300

3000
49F0
£820
2437
D342
31FQ
2621
2731
2026
3850
2408

LE20

1894

QOFF
133E
0800
133E
1000
133E
1816

133E

18BER
1258
1834

Q000
1280

2848

2020

=0018CH

1766
1767

1768

1769
1770
1771
1772
1773
1774
1775
1776
1777
1778
1779
1780
1781
1782
1783
1784

- 1785

1786
1787
1788
1788
1790
1791
1792
1793
1794
1795
1796
1797
1798
1799
1800
1801
1802
1803
1804
1805
1806
1807
1808
1809
1810
1311
1812

CON

VELCHK

*

VRAICK1

TA3BPRT1

WRITERBLE COFTROL STORE TEST D6-232K91R0CR13 PAGE 36

08:11:57 05/719/82

C*'RUX ",X'0000°%,X*0000°,¥X3000"

C'Ccon ',X'0000",X'0000",¥X"20450"

R6,CONST1
OPTIN

*

R5,RE
R5,X'0FF"
QUESTN
R6,X*800°
QUESTN
R6,X*10C0"
QUESTN
R6,DCSHI
R15
QUESTN

%

RS5,RE
R5,X"OFF*
QUESTN
R6,X'800"
QUESTN
R6,X*1000"
QUESTN
R5,DCSLC
R5,R6

215
QUESTN

*

LINK,CRLF
R2,FWORD
R3,7
R4,0(R2)
LINX,CUTCHE
R2,1

R3,1
TABPRT1
R5,CONST1
R0,8

i)
l
»MJ

END 2F C£2TION TABLE

GET WCS 12Y ADDRESS
IS IT ON & 256 ¥ORD BCUNDARY
NO, EZRRGR

LESS THAN WCS HIGH ADDRESS
YES, RETTRY
ERROPR

GET WCSET
IS IT CN 256 WORD BOQUINDARY
NO, BRANCH

GET WCS LC¥ ADDRESS

IS WCSHI GREATER THAN WCSLG
YES, BRANCH

NO ERROR



MODEL 3220

WRITEABLE CONTROL STORE TEST 06-232M91R00A13 PRAGE 37

EXEC - ETPE RO4

0018D8
0018DpC

0018F0
0018E2

0018E6
0018ER
OC18EE
0018F2
0018F6
0018F8
0018FC
001900
001902
001906
001907

00190E
001910
001914
001918

00191C
001920
001924

001928

001922
00192E

001930

41F0
4300

117C
OCH4R

0000 18E0
3800
4300 0A60

0000 18E6

C870 275C
4070 16DE
4870 1816
4890 1822

4090 2854
C870 00FO

C870 2423
4070 172C
4110 2801

4040 16EL4
4080 1€%6
4040 16F0

5040 0030
E670 19413
5070 0034

€830 01F0

E570 0005

1313
1814
1815
1816
1817
1818
1819
1820
1821
1822
1823
1824
1825
1825
1827
1828
1829
1830
1831
1832
1833
1834
1835
1836
1837
1838
1839
1840
1841
1842
1gL3
1844
1845
1346
1847
1843
1849
1850
1851
1852
1853
1354
1855
1856
1857
1858
1853
1860
1861
1862
1863
1864
1865

(W/CCNDITIONAL ASSEXEBLY)

BAL
B

LINX,RS5HEX
OPTRTHN

%
*

STOP.TST EQU *

DCX 8800

B START1
*
Hoaw ar o om o wm on e > = - - - - - ———— -
NIT EQU *

*WCS N¥OT FOUND®' AND RETURNS

%% ko o % A o N % % A %

LHI DAT,ERRLIST
STH DAT,BRXVECT
LK DAT,DPCSLO
LH START,DCSHI
SR STAT ,DAT
STH STAT,DELTA
LHI DAT,X'0CFO"
EPSR STAT,DAT
LHI DAT,C****
STH DAT,ETESTNC
BAL RET2,CLRTRL

LIS ZERO,OC

STH ZERC,ISITERR

STH ZERC,NCFRR

STH ZERO,TOTERR
* SUPERVISOR START

ST ZERO,X*30"

LA DAT,TESTB

ST DAT,X*34"

1Is ONE,1
LHI STAT,X'01FO"
EPSR 0,STAT

*

* %k %k k& % J% dh * ¥ * % & * *k * & % ¥ * % *x * *

THIS ROUTINE CHECKXS THE BDCS AND RDCS
INSTRUCTIONS IN USER AND SUPERVISOR M¥ODE.
THEN THE FIRST WORD OF THE WCS IS TESTED

AND IF WCS IS PRESERT, THE PROGFAM PRINTS THE
MESSAGES °*WCS FOUND' AND °*TEST EXECUTION
STARTED® AND BEGINS EXECUTION CF THE TEST.

IF NOT PRESENT,THE PROGRAM PRINTS THE MESSAGE
TO COHMAND MODE.

08:11:57 05/10/82

BRFAK POINT
GO TO BEGINNING OF TEST

L B B B N I N N

d Y% %k Kk *k Kk Kk Kk * %k Kk *k ¥ * *k Kk * * * * % * * *

EXIT TC ERRLIST ON BTTL2X

‘GET WCSLO ADDRESS

SET WCSHI ADDRESS
dI-10
STORE DIFFERENCE

SELECT REG SET F

STORE PROMPT FOR TEST NUMEE®
CLEAP ERROR TALLY TAPLE

CLEAR ENC TRRCR FLAG
ZERO TOTAL ZRROR

SET UF
ILPSW FOR TRAP

SWITCH TO
USER MCDE

* IN USER MODE, BDCS SHOULD BE IILEGAL (PRIVILEGED)
*

TESTA BDCS DAT,X'005°

BRANCH TG DC A LHI

S

3

oy



¥3DEL

3220

EXEC - ETPE

001934
001938
00193cC
001940
001544
001946

G0194A
00194E

001952

001856
001954

00195E
001962
001966
001968

00196C

00196E
001972
001976
001978
001978

00197¢C
001980
001982
0019886

001984
00198E

E670
5070
c870
4070
2470
41F0

2670
5070

=570

C570
4330

Cc870
4070
20472
L1F0

2308

c870
4070
2471

€890
39509
E670
5070

€820
2431

WRITERBLE CONTROL STORE

ROG

193C
0034
3030
172E
26F6

196E
0034

0005

0005
197C

3032
172E

26F6

3031

172E

26F6

01F0

18AC
0034

0005

(W/CCNDITIONAL ASSEMNELY)

=0C187C

1866
1867
1868
13653
1870
1871
1872
1873
1874
1875
1876
1877
137¢
1879
1880
1881
1882
1883
1884
1885
1886
1887
1888
1889
1890
1881
1892
1893
1894
1895
1896
1897
1898
1899
1900
1501
1302
1503
1204
1905
1906
1307
1908
1309
1910
1911
1212
1913
1914
1915
1916
1917
1518

IF

* Ok %

ERRQO

*
¥ *

TESTB

LA
ST
LHI
STH
LIS
BAL

LA

gm

TEST (6~232M91RK00A13 PAGE 38

FALL THRU, ERRQER 00

DAT,TRROD
DAT,X'34"
DAT,C*CO"
DAT,FREXO
DAT,
LINK,TRLLI

DAT,ERRO1
DAT,X'34"

*
* IN SUPERVISOR MODE, BDCS

*

BDCS

DAT,X'00%"*

* IF FALL THRU, BDCS WORKED
* ADDRESS '005 IN THE FIXED
* IS A BRANCH

* REGISTER DAT SHOULD NOW CCNTRIN
*

TESTC

*

* SOMETHING WENT WRONC,

*

TESTD

*

* IN USER MODE,

*

CLHEI
BE

LHI
STH
LIS
BAL

RS

LHI
STH

CNOP
BAL

LHI
EPSR
LA
ST

LHI
LIS

TO USER'S LHI

DAT,X*C0Q05"
TESTD

DAT,C*02"
DAT,ERRNC
DAT,02
LINK,TALLT

TESTD
DAT,C'01"
DRT,ERRND
DAT,%'01*
u

LINK,TRALLI

STAT,X'C1FC"
0,STAT
DAT,TESTE
DAT, X' 34"

2,X'0005"
3,1

)

08:11:57 05/10/82

SHQULT

wl

ET UF ILPSW

»

;)

"ZT ERRNC TO 00

PRINT °*ERRQP **00°
BND ALSC TALLY IT

SET UF ILPSW

2E LEGARL

LBRAKCH TO DO A LHI

CONTR0QL STORE
INSTRICTION SEQTENCE.

¥'0005"

IT DOES, CONTINUZ

DATA IS INCCRRECT

STORE ERROR NUMBER '(2°'

PRINT *ERROR **02°'
AND ALSG TALLY IT

STORE 01
RLIGN CALL PARAMETER

PRINT ERROR **01
AND ALSC TALLY IT

SWITCH TO USER MODE

SET UF ILPSW

RDCS SHGULD BE ILLEGAL (PRIVILEGED)

2 FULLWORDS



( o ( -

¥ODEL 3220 WRITEARLE CONTROL STORE TEST 06-232M91R00A13 PAGE 39 (8:11:57 05/10/82

EXEC - ETPE RO4 (W/COKDITIONAL ASSEMBLY)

001990 E640 2A5C 1919 LA 4,BUFF TARGET
1320 *
001594 Tg24 1921 BDCS &
1922 *
1923 * IF FALL THRU, ERROR 03
1924 *
001996 E670 199E 1925 LA DAT,ERRO3
001992 5070 0034 1526 ST DAT,X*34° SET UP ILPSW
00189E €870 3033 1927 ERRO3 LHI  DAT,C'03"
0019R2 4076 172E 1928 STH  DAT,ERRNO STORE
001946 2473 1929 LIS  DAT,X'03°
001948 1930 CNOP & ALIGY CALL PARAMETER
001948 B1F0 26F6 1931 BAL  LINK,TALLI PRINT ERROR **03
: 1932 * A¥D TALLY IT
1933 *
] 1534 *
0019AC €890 00F0 1935 TESTE IHI  STAT,X'COFO*
001980 9579 1936 EPSR DAT,STAT SELECT REG SET F
001982 2431 1937 LIS 3,1 TWO FULLWORDS
0019BY 2670 1AF2 1938 LA DAT,ERROL
0019B8 5070 0034 1939 ST DAT,X'34" SET UP ILPSW
1080 *
1941 * IN SUPERVISOR MODE, RDCS SHOULD BE LEGAL
1942 * BDCS CAN READ ONLY WCS ACDRESSES (X'800°' & ABOVE)
1943 * THIS TEST IS TO CHECK ONLY IF R3 IS DFCRE¥ENTED CORRECTLY.
1944 *
00193C E824 1945 RDCS 4
1946 *
0019BE €530 FFEF 1547 CLHI 3,X°'FFFF’ CHECK COUNT
0019C2 2339 =0019D4 1948 BES  TESTEF1
1949  *
1950 * COUNT INCORRECT
1951 *
0019Cy C870 3035 1952 IHI  DAT,C'0S5*
0019C8 4070 172E 1553 STE  DAT,ERRNO
0019¢CC 2475 1954 LIS  DAT,X*0S"
0019CE 0200 1355 CNOP & RLICN CALL PARA¥RTER
0019D0 41F0 26F6 1956 BAL  LINK,TALLI PRINT ERROR **05
1957 * 450 ALSO TALLY IT
1958 *
1955 =
1560 =
0019DY 07¢CC 1961 TESTEF1 ¥R POINT,POINT
9G19D6 £670 1A00 1962 LA DAT,LFENDT :
0019DA 5070 0034 1953 ST DAT,X'34° STT UP ILPSW
1964 %
0019DE 40CO 2824 1965 TINSTLP1 STH  POINT,TSAVE
0019E2 487C 28E0 1956 LH DAT,INSTAB(BOINT)
0019E6 4070 19EA 1967 STH  DAT,INSTR1 ILLEGAL INSTRUCTION
1968 *
1969 * IF FALL THROUGH, ERROR. UNUSED R/WDCS CPCODES (E.G. E81)
1970 * SHOULD BE ILLEGAL IN SUPERVISCR ¥ODE.
1971 *



HODEL

3220

EXEC - ETPE RO4

001SEA
G019EC
CO19EE
0019F0
0018F4
0019F8
0019FA
0019FC

001A00
001R04
001A06
001RA0R

001ACE

001A10
001A14
001A18
001A1C
001A20
001A24
001A28

001A2R
001A2C
00122E

001A30
001A3L
001238
001A3C
001aL0
001A42
00144

001248
001A4C
00 1A4E
001452

GC1ASE6
001254
001ASE

£E210
0260
0200
c870
4070
2479
0200
U1F0

48C0

97CC

40C0
E670
5070
487C
4070
c890
9579

£810
0200
0200

E670
5070
c870
4070
2479
0200
4170

48C0

FE0ON
N U Oy
@0
oCoNn

QUL
@ O]
W ol g
(o e e
O Q -
D ham
Lo QVURVY
[ =)

- W
~j o

N W

1w

26F 6

2824

001cC
13DE

2824
1A48
0034
28ED
1A2A
01F9

1830
Q034
3239
1728

26F6

2824

001C
1810

(¥/CONDITIONAL ASSEMBLY)

1372
1973

1974
1975
187¢
1977
1978
1979
1980
1381
1982
1983
1984
1985
1986
1987
1988
1989
1930
1991
1992
1993
1994
1995
1996
1997
1998
1988
2000
2001

* % % % ¥

oCX

LHI
5TH
LIS
CNGP
BAL

IR

STH
i
ST
19!
STH
LHI
EPSR

DCX

LA
ST
LHI
STH
LIS
CHOP
RAL

LH

£810,0200,C200

DAT,C*'09"
DAT,ESRNC

DAT,¥'09°"
n

LIRK,TALLI

PCINT,TSAVF
POINT,2
POINT,28
INSTLIP1

POINT,POINT
PCINT,TSAVE

DAT,LPENREC2
DAT,X"34"

DAT,INSTAB(PCINT)

DAT,INSTR2
STAT,X'01FC"*
DAT,STAT

E810,0200,0200

DAT,ERR09.2
DAT,%'34"
DAT,C'09"
DAT,ERRNO
DAT,X*0S"

i}
LINK,TALLI

POINT,TSAVE

ST 06-232¥81R00A13 PAGE 40 08:11:57 05/10/82

SHOULD BE ILLEGAL

ALIGN CALL ZTARAMETER
FRINT ERRCE **(o
AND ALSO TRILY IT

ALL INSTRS TESTED ?
NO.

SET UP ILPSW
ILLEGRL INSTRUCTION

ENTER PROTECT MODE

L THROUGH, ERRCR. URUSED R/WDCS OPCODES (E.G. E81)
SHOULD ALSO BE ILLEGAL IN PROTECT MCDE.

SHOULD BE TLLEGAL

SET UP ILPSW

ALIGN CRLL PARA¥ETER
PRINT ERROR **09
AND ALSQO TALLY IT

ALL INSTRS TESTED ?

SET UP ILPSW



——

MODEL 3220

(

WRITERBLE CONTROL STORE TEST 06-232M91RO0A13 PAGE 41 08:11:57 05/10/82

EXEC - ETPE RO4

001A62
001264
001A6A
001R6F
001472
001476
001R78

001A73
001A7E
001A82
001A86
001A8A
00128C
G01Aa8C

001490
001A94
001A%8
0C1R9C
001AQE

001AR2

001ARG
00 1AAS8
O001ARA
0012RC
OO0 1RAE
0C1ABO
001AB4L
O01ABA

001ABE
001AC2
001ACH
001ACS8
001ACC

0C1ADO
0C1ACHL
001AD8
001ADC
0C1ADE
001AE2
00 1AES6
00 1AEA
O01AEE

O01AF2

9509
F870
5070
E670
4800
0711
E807

E670
5070
C870
4070
2477

41F0

E670
5070
c870
9537
F670
E6CO
0711
2807
0820
0733
£82C
58R0
F5B0
4330

C850
0200
4050
41%0
4300

850
4L1F0
4850
2335
4850
4330
c850
41F0
4300

Cc870

5050
2844
2844
1816

1282
0034
3037
172E

2A5C
5050
1AD0

2936

16E4
11cCC
0B5C

2944
11CC
16E6

17FE
0BSO
2952
11CC
OE2E

3034

(W/CCNDITIONAL ASSEMELY)

5050

=001RES

2021
2022
2023
2024
2025
2026
2027
2028
2029
2030
2031
2032
2033
2034
2035
2036
2037
2038
2039
2040
2041
2042
2043

Anrr

LUy
2045
20u6
2047
2048
2049
2050
2081
2052
2053
2054
2055
2056
2057
2058
2059
2060
2061
2062
2063
2064
2065
2066
2067
2068
2069
2070
2071
2072
2073

*

ZPSR
LI
ST
LA
LH
XR
WDCS

0,STAT
DAT,Y'50505050"
DAT,CONST
DAT,CONST
0,DCSLO

1,1

DAT

* IF FALL THROUGH, ERKOR 07

*

ERRO7

TESTG

*

TDCSSH1

¥

LA
ST
LHI
STH
LIS
CNCP
BAL

LA
ST
LRI
EPSR
LA

LA

XR
WDCS
LR
XR
RDCS
L
CLI
BE

DAT,ERRCQ7
DAT,X'34"
DAT,C'07"
DAT,ERRNC
DAT,7

I
LINK,TALLI

DAT,ERRO08
DAT,X"34°
DAT,X*00FO0"
STAT,DAT
DAT,CONST

POIFT,BUTT

1.1

DAT

2,0

3,3

POINT

CHAR,BUFF
CHEAR,Y'50505050"
FNDLO

* DID NOT FIND ANY WCS.

*

NODCS

FNDLO

FNDL1

ERROY4

LHT
CKNCP
STH

BAL
B

LHI
BAL
LH
BZS
LH
BZ
IHI
BAL
B

LHI

RS, MSCS
u

R5,ISITERR
LINK,PRINT

CPTIY

R5,¥SGy
LINK,PRINT
R5,ROERK
FNDL1
R5,HQODE+%
OPTIN
R5,MSG6H
LINK,PRINT
INITRET

DAT,C* 04"

USER MODE
DATA PATTERN
START POINT

IN USER MODE, #DCS
SHOULD BE ILLEGAL

ALIGN CALL PARAXETER
PRINT ERROR **Q7

SET ILPSW

1 FULLWORD
WRITE DATA PRTTERN

READ IT BACK

PATTERN CAME BACK?

*NG WCS FOUND®

ALIGN CALY PARAMETER
FCRCE PRINT

PRINT IT

*WCS FOUXD®

RNY ERRORS?

NO BRANCH

¥ODE SET?

NQ,GO TO COMMAND MODE

*TEST EXECUTION STARTED'

RETURN TC ETPE

e



MODEL

EXEC - ETPE RO4

001AF6
001AFA
001AFC
001AFC

001800

001804
001BCS8
001BOA
CO1BOE
001B12
001B14
001814
001818

3220

4070
2474

41FC

4300

C890
9579
C3870
4070
2478

3170
4300

NAL ASSEHBLY)

2074
20758
2076
2077
2078
207¢
2080
2081
2082
2083
2084
2085
2086
2087
2088
2089

WRITERELE CONTROL STORE TEST 06-232431x00213

STH
LIS
CYOP
BRL

w

LUT
EPSR
IHI
STH
LIs
CNOF
BAL

LINX,TALLI

STAT,X"00FC*®

IINX,TALLI

02:11:57 05/15/82

ALIGN CALL FARAMETER
PRINT ERROR **04
AND TALLY ITY

ALIGN CRLL PARAMETER
PRINT ZZROR **(08



MODEL 3229

001B1C
001320

001822

001524
001B2C
001B34
001B3C
001B4Y
001B4C
001B54
001856

001BS58
001B5R

001B5C

001B60
001B60
0C1B64
001868
001B6C
001B70
001B74
001B78
001B7C
001B80
001B84

0000
0000
2000
0000
0000
3000
G000
0000
9000
0000

WRITEABLE CONTROL STORE TEST 06-232M91R00A13 PARGE u3

4445
2020
42uc
524F
4520
362D

1888
1Co4
1C6C
1D26
1276
1E3C
1EEE
20C0
2152
217A

(W/CONDITICNAL ASSENBLY)

4C20
5752
4520
4czo
5445
3233

3332
4esy
L34F
5354
5354
3252

2091
2092
2093
2094
2095
2096
2097
2038
2099
2100

2101
2102
2103

2104
2105
2106
2107
2108
2109
2110
2111

2112

*
*

DEVSADR

*

DEVIRT

*

INTLVL
*

*

TITLE

*

DEFTESTS

*
*

MAXTST
*

ale

DC

DB

DC

DCX

DC

DC

(

C*EQODEL 3220

ODOA

X*FE40°,X'0000°"

H'S*

08:11:57

WRITEABLE

05/10/82

CONTROL STORE TEST (<-232R0C°

DEFINEES TESTS 0,1.,.6,9 AS DEFATLT

TESTS

* TESTS TABLE FOR A TEST PROGRAM COMPRISED OF 10 TESTS

*

TESTS

ALIGY ADC

DC

TESTO0,TEST1,TEST2,TEST3,TEST4, TESTS, TS

MANDATORY FCOR TARZ

ST

BE THE LAST TEIST

32 !
6,TEST7,TESTS

4

o



MODEL 3220 WRITEABLE CONTROL STORE TEST 06-232M91ROOA13 PAGE u44 08:11:57 05/10/82

EXEC - ETPE RO4PC TEST MODULES

211u * % Kk k Kk ¥ %k &k *k w ®m * *k Kk * * * * * *k * * * w &
2115 * *
2116 * TEST XODULE 00 *
2117+ *
2118 * THE ADDRESS CF EACE FULLWORD OF WCS IS *
2119 * WRITTEN AS DATA IXTO THAT FULLUORD, EBACH *
2120 * FULLWORD IS THEN SEAD CUT AND CHECKED. THEN  *
2121 * THE COMBLET¥ZNT OF TET ADDRESS CF ZACH FULL-  *
2122 * WORD OF WCS IS #ITTEN AS DATA INTO THAT *
2123 * FULLWORD. EACH FULIWD3ID IS THEN READ OUT AND *
2124 * CHECKEE. *
2125 * *
2126 't *k k * *k Kk * *k Kk ¥ ¥ % % ok ok x k K J Kk k k & h
2127 *
0000 1288 2128 TESTO ECy o+
: 2129 *

001888 0744 2130 TESTO0  XR o

0C1B8A 4040 2856 2131 STH s

001B8E 4870 1816 2132 LH 9 WCS START ADRS

001892 5074 289C 2133 TSTOOA ST £(ZERO) WRITE ADDRESS

001896 2671 2134 AIS AS DATA TNTO

001B98 2644 2135 RIS  ZERC,s WCS IMAGE

001B3A C540 0040 2136 CLHI ZERC,%4

001B9E 2086 =001892 2137 RLS  TSTLTA
2138 *

001BAO 0744 2139 X% ZERC,IERO

001BA2 41F0 25F8 2140 BAL  LINK,WRITD COPY IMAGE TO DCS

001BA6 41F0 2504 2141 BAL  LINX,3ZADD READ IT BACK
2142 *

001EARA 4870 2856 2143 LH DAT,FASS

0O1BAE CA70 0010 2144 AHI  DAT, 15

001882 4070 2856 2145 STH  DAT,FASS

001BB6 4A70 1816 2146 AH DAT,T2SLO

001BBA 4570 1822 2147 CLH  DAT,DCTSHI SEE IF DONE

001BBE 4280 1892 2148 BL TSTOEE LOOP
2149 *

001BC2 4040 2856 2150 STH  ZERC,FASS

001BC6 4870 1816 2151 LH DAT,DCSLO WCS START ADES

001BCA 0817 2152 TSTOOB LR 1,DAT WRITE COMPLENENT

0018CC C710 FFFF 2153 XHI  1,X'FFFF" OF ADDRESS

001BDO 5014 2A3C 2154 ST 1, IMASE(ZERO) AS DATA INTO

001BDY4 2671 2155 AIS  DAT,d WCS TNAGE

001BD6 2644 2156 AIS  ZERC,&

001BD8 C540 0040 2157 CLHI ZE2C,54

001BDC 2089 =001ECA 2158 BLS  TSTOCE
2159+

001BDE 07ub 2160 XR ZERG,ZEEC

001BEO 41FQ 25F8 2161 BAL  LINY,WRITD COPY INAGSE TC DCS

001BEUL 41F0 2602 2162 BAL  LINX,READD READ IT BACK

001BES 4870 2856 2163 LH DAT,PASS

001BEC CA70 0010 2164 BHI  DAT, 16

001BF0 5070 2856 2165 STH  DAT,PASS

GO1BF4 4A70 1816 2166 AH DAT,2CSLO



( - ( |

¥ODEL 3220 WRITEABLE CONTROL STORE TEST 06-232M91R00213 PAGE 45 08:11:57 05/19/82

EXEC - ETPX RO4P0 TEST MODULES

Q01BFS8 4570 1822 2167 CLE DAT,DCSEI

001BFC 4280 1BCA 2168 BL TSTQOB

001C00 4300 QO%ECH 2169 B TSTEND EXIT
2170 ¥ * % Kk * * & * % * % *x * k * * k * % * ¥ *k ¥ * %
2171 * *
2172 * TEST ¥MO0DULE 0,1 *
2173 * *
2174 * ZEROS ARE WRITTEX INTO ALL WCS. THEN A FULL- *
2175 * WORD IS RERD, AND TESTED FOR ZERO AND OXNES *
2176 * ARE WRITTEN INTO THF NEXT SEQUENTIAL FULL- *
2177 * WORD. WHEN THIS IS FINISHED, EVERY EVEN *
2178 * ADDRESS CONTAINS ZERC AND EVERY ODD RDDRESS *
2179 * CONTAINS ONES. THEN EACH ODD LOCATION IS *
2180 * READ AND TESTED FCR CKES AND ZEROS ARE *
2181 * WRITTEN INTO THE PREVICUS EVEN LOCATICKN. *
2182 * *
2183 * Kk & k& *k KX * *k Kk * Kk * % &k * *x ¥ * %k * * * * * *
2184 *

0000 1COu4 2185 TEST1 EQU *

2186 *

001COo4 41F0 25CC 2187 TESTO01 ERL LINK,CLRINJ CLEAR INAGE

¢01Cos 41F0 25E0 2188 BEL LINK,COPY CLERR ALL WCS
2189 *

001CoC 48D0 1816 2190 LH ADRS,DCSLO

001C10 080D 2191 TSTC1B LR 0,ADRS RDDRESS

001C12 0711 2192 YE 1.1

001C14 082D 2193 LR 2,ADRS

001C16 0733 2184 iR 3,3
2195 *

001C18 ©570 2828 2196 LA DAT,DSAVE SET-UP

001C1C E6CO 2850 2197 LA POINT,ONES POIKTERS

001C20 £827 2198 RDCS DAT READ ZEROS

001C22 2601 2139 RIS 0,1 GET CDD ADDRESS

001C24 E8QC 2200 ¥DCS  POINT WRITE ONES
2201 *

¢01C26 07EE 2202 XR TST,TST DATA EXPECTED

001C28 5870 2828 2203 L DAT,DSAVE DATA CBSERVED

001C2C 41FC 267C 2204 ZAL LINK,CHKDAT TEST IT
2205 *

001C30 26D2 2205 AIS ADES,2 BUMP ADDRESS

001C32 45D0 1822 2207 CLH ADRS,PCSHI

001C36 4280 1C10 2208 BL TSTO1B
2209 *

0G1C3A 48D0 1816 2210 IH ADRS,DCSLO

001C3E 080D 2211 TSTO1C LR 0,ADRS ADDRESS

001Cu0 0711 2212 IR 1.1

001C42 082D 2213 IR 2,ADRS

001Cau 0733 2214 IR 3,3

001C46 2621 2215 AIs 2,1
2216 *

001Cus 2670 2828 2217 La DAT,DSAVE SET-TUP

001CuC E6CO 284C 2218 LA POINT,ZERCS POINTERS



HODEL 3220

WRITEABLE CONTROL

STORE TEST

EXEC - ETPE RO4PC TEST HODULES

001C50
001C52

001C54
001C56
001C5A

001C5E
001C60
001C64
001C68

001CeC

001C72
001C76
001C78
0C1C74
001C7E

001C80
001C8u

001Cces
CO1C8A
001C90
00iCuu
001C96
001C98
001C9C

001C2E
C01CA2

0C1CAS6
001CAS8

J

E827
E8QC

25E1
5870
41F0

2€D2
45D0
4280
4300

0000

Fg870

5074
2604
1071
Cc5u40
2086

41F0
41F0Q

0744
F870
5074
2644
1071
C540
2086

41FC
4L1FO

0744
F870

2828
267C

1822
1C3E
0ECY

1C6C
8000

2A9C

o040

25E0
263E

0Cc00
2R9C

6040

25E0
253E

TFFF

0000

=001C72

800¢C

=001Ce¢

FFFF

2220
2221
2222
2223
2224
2225
2225
2227
2228
2229
2230
2231
2232
2233
2234
2235
2235
2237
2238
2239
2240
2241
2242
2243
2244
2245
2246
2247
2248
2249
2250
2251
2252
2253
2254
2255
2256
2257
2258
2259
2260
2261
2262
2263
2264
2265
2266
2267
2268
2269
2270
2271
2272

06-2324G1R00A13 PAGE

REDCS DAT

WDCS POINT

LCS TST,1

L DAT,TSAVE
BAL LINK,CHKDAT

RIS ADRS,2
CLH ADRS,DCSHI

46 08:11:57 05/10/82

READ ONES
WRITE ZEROS

DATA EXPECTED
DATA OBSERVED
TEST IT

RU¥P ADDRESS

* F & ok % F ok kA X N F A * %

PROPAGATE THROUGH WCS
CO¥KPARE WCS TO IMAGE

BL TSTC1C
B TSTEND FYTT
* ¥ k k k ok k k Kk ¥ *k Kk Kk k k % * *k %k * * *k * %
*
* TEST EODULE 02
¥*
* THE DATA PATTERNS 80000000, 40000000,...
*  ...00000002, 00000001 ARE WRITTEN INTC
* EVERY 16-FULLWORD BLOCK OF WCS FROM TEE
* LOWEST 4CS ADDRESS TO THF HIGHEST. THE
* DATA WRITTEN IS THEN BEAD BACX AND
* CHECKED. THEN THE COMPLEMENT OF THE TEST
* PATTERN IS LOADED INTO WCS STARTING AT THE
* HIGHEST WCS ADRS AND ENDING AT THE LOWEST.
* THE DATA IS READ BACK AND CHECXED.
*
* d* Jd * dk dk *k ¥ * *k K& *k K%k *k Kk Kk k *k Kk * *k *k %k *
*
TEST2 FQT ¥
%*
LI DAT,Y*80000000"
*
TSTO2A ST  DAT,IMAGE(ZERO) STORE PATTERN
AIS  ZERO,4 BUXP INDEX
SRLS DAT,1 SHIFT PATTERN
CLHI ZERC,684
BLS  TSTO21
*
BAL  LINK,COPY
BAL  LINK,READCS
*
XR ZERO,ZERO
1T  DAT,Y'C0008000°
TSTO2B ST DAT, TAGE(ZERO) STORE FATTERN
AIS  ZERO,b
SRLS DAT,1
CLHI ZERG,64
BLS  TST02B
*
BAL  LINK,COPY
BAL  LINK,READCS
*
R ZERG,ZEROC
LI DAT,Y'7FFFFFFF*

)



¥ODEL 3220

EXEC -

GO1CAE
001CB2
001CB4
001CB2&
001CBC
001CCO

001CC2
001CCe6
001CCA
001CCC
001CCE
001CDO
001CD2
301CD6
001CD8
001CDC

0C1CDE
001CE2

001CE®
001CEB
001CEE
001CF2
001CF$6
001CF8
001CFC

001CFE
001D02
001006
001008
001D0ORA
001D0C
001DOE
601012
001D14
001018

001D12
001D1E
001D22

ZTPE

41F0
41F0

0744
F870
5074
EET0
2544
C540
2087

4800
E670
0711
2701
=807
2674
C570
2086
4500
228B

41F0
41F0
4300

WRITEABLE CONTROL STOR

ROLPO

2A9C

8000

0040

1822
2860

28R0

1816

25E0Q0
263E

FFFF
2A8C
0001
0040

1822
28A0

28E0

1816

25E0

263E
OECH

TEST MODULES

0000

=001CRE

=001CC2

=001CCé

TFFFE

=001CEE

=0C1DCE

=0C1D02

7]
&

2323
2324
2325

-
I

ST 06-232¥91R00A13 PAGE 47

TSTQ2F ST
SRLS
01
AIS
CLHI
BLS
LH
TSTO02D LA
TSTO2E XR
SIS
WDCS
AIS
CLAI
BLS
CLH
BNLS

TS102C ST

LH
TSTC2H LA
TSTG02J XR
SIs
wDCS
AIS
CLET
BRLS
CLH
BNLS

BAL

BAL
3

T

* Ok H N H % XN X % M

®
o

DAT,IMAGE(ZERC)
DAT,1
DAT,Y*80000000"
ZERC, 4

ZERO, 64

TSTO2F

0,DCSHI
DAT,PATEERN
1.1

0,1

DAT

DAT, 4
DAT,PATERN+6L
TSTOZE
0,DbCSLO
TSTO2D

LINK,COPY
LINK,READCS

ZERGC,ZERG
DAT,Y'FFFF7FFF"
DAT,IMAGE(ZERO)
DAT,1

ZERC.4

ZERC, 64

TSTC2C

0,DCSEI
DAT,FATERN+64
1.1

0,1

DAT

DAT, &
DAT,PATFRN+123
TST02J

¢,DCSLC

TSTOZ2H

LIKK,COPY
LINK,RERDCS
TSTEND

¥ * * * d* * Kk *x K*k &k K * F* * Kk * Kk % & K*x * Kk ok

ST ¥CDULE

ZEROS ARE WRITTEN INTG ALL WCS.
SUCCESSIVE FULLWCRD IS READ,
ZERO AND THEN RE-WRITTEN WITH
IS THEN TESTED FCR ONES.
THE TQP OF WCS, EACH FULLWORD IS PEAD.
CHECKED FOR ONES AND THEN REWRITTEN WITH

08:11:57

CHECKED FOR
CNES. ALL NCS
THER,

05/10/82

SET-UP IH¥AGE
SHIFT PATTERN

WRITE PATTERN
TO BOTTOM
FRO¥ TOP OF WCS

COMPARF ALL OF WCS

TO WRITE PATTERN
FRC¥ TOP TO BOTTOM

EXIT

c 3

THEN FACH

STARTING AT

* % % % % % X A * *

me
o

TMAGE

Naar



MODEL 3220

EXEC - ETPE RO4PO

0000 1D26
001D26 41F0 25CC
001D2A 41F0 25EQ
001D2E 4820 1816
001D32 2521
001D34 418C 25AE
001Dp38 G7EE
001D34 4170 267C
001D3E 2671
001D40 4520 1822
001D4L 2089
001D46 2571
001Du4s8 41F0 25CE
001D4C 41F0 263E
001DS0 4820 1822
001D54 2701
001D56 07EE
001DS8 41F0 25AE
001D5C 25%1
001D5E $1F0 267C
001D62 2701
001D64 4520 1816
001D68 2289
Q01D6R 41F0 25CC
001D6E 41F0 263E
001D72 4300 OECY

3600 1076
001D76 o744

)

)

WRITERBLE CONTROL STCRE TEST 06-232X31ROOA13 PAGE 48 08:11:57 05/10/82

TES™ KEODULES
2326 * ZERO. FINALLY, ALL WCS IS TESTED FCR ZERQ *
2327 »* *
2328 ¥ ok * Kk &k & % * Kk * &k * K &k Kk * * * * Kk *X * % * &
2229 *
2330 TEST3 £27 *
2331 *
2332 TESTO3 =AL LINK,CLRINMJ CLERDR TM¥AGE
2333 EAL LINX,COFPY CLEAR 2Ll 4CS
2334 *
2335 - ADRS,DCSLO
2336 TSTO3A ICs TST,1 ‘TFFFFETR"
2337 DAL LINK,RANDW READ ZTROS,WRITE ONES
2338 ¥ ST, TST
2339 ZAL LINK,CHKDAT SZE IF ZEROS READ
2340 *
2341 AIsS ADRS,1 BUMP ADDRESS
2342 CLH ADRS,DCSHIT

=001032 2343 ELS TSTO3A
2344 >
2345 LCS DAT,1 FILL I¥AGE
2346 2AL LINK,CLRILP WITH 'FFFFFFFE’
2347 TAL LINK,REALDCS TEST TZR ALL ON®S
2348
2349 *
2350 A ADRS,DCSHI
2351 SIS ADRS,1
2352 TSTO3B ¥R TST,TST
2353 3AL LINK,RANDW READ CNES,WRITE ZEROS
2354 1cs TST,1
2355 BRL LINK,CHKDAT SEE IF ONES READ
2356 *
2357 SIS ADRS,1 BUMP ADDRESS
2358 CLH ADRS,DCSLO

=001D56 2359 BNLS TSTO3B
2360 *
2361 EAL LINK,CLRINMJ
2352 BAL LINK,READCS TEST FCR ALL ZEROS
2363 B TSTEND TXIT
236“ * k *k Kk k * ok * *k * Kk *xk &k *k Kk * F* * % % %x * *k * %
2365 * *
2366 * TEST MOTDULE o4 *
2367 * *
2368 * ZEROS ARE WRITTEW INTO ALL OF WCS. THEY ONES *
2369 * ARE WRITTEN INTO ONE PAGE AT A TIME ANXD ALL *
2370 * OTHER FAGES ARE TESTED FOR ZERO. THF TEST *
2371 * THEN REPEATS WITH ALL ONES IN WCS AND X PAGE ~*
2372 * AT A TIME EQUAL TO ZERO. *
2373 * *
237[_‘ * k k Kk Kk * k& k *x * K« Kk Kk *k * % Kk * x F * * * * *
2375 *
2376 TESTU EQU *
2377 *
2378 IR ZERO,ZERO



MODEL 3220

EXEC -
001D78

001D7C
001D80
001084

001D88

An4anar
YU ITUOoL

001090

001D94
001D9¢g
001D9C
001DAO
001DAY

GO1DAS
001DAA
001DAC
001DBO
001DB4

001DBE
001DBA
001DBE

001DC2
001DC6
C01DCA
001DCC
0061DPDO
001DD4
001DD8

001DDBC
001DEOQ
0C1DE4
0C1DES8
001DEC
001DFO
001DF2
001DF6

0C1DFA
OC1DFE

001E02
CC1EOL
001EQS6
001EQRA
001EOQE

001E10

ETPE

40L0

4379
4170
8170

48C0
40CC

40490

4870
c7790
41FQ
E670
4830

2417F
£807
CR00
C30¢
20386

4870
4170

404¢C

4870
4570
2139
CA70
4079
457¢C
438G

(

WRITEABLE CONTROL STORE TEST 06-232¥91RG0A13 ©PAGE 49

RO4PO
285C

285C
25CE
28E0Q

1816
28533
2858

285C
FFFF
25CE
2a9C
285A

0010
COFF

285C
25CE
2856

2856
2858

0100
2856
2854
1DFRA

2601
2856
0010
2856
COFF

2854
inc2

) 285A

2A9C

0010
00FF

285h

TEST MODULES

=001DA8

=001DDC

=C001DFA

=001E02

2379
2380
2381
2382
2383
2384
2385
2386
2387
2388
2389
2390
2331
2392
2393
2394
2395
2396
2397
2398
2399
2400
2401
2402
2403
2404
2405
2405
2407
2408
2409
2410
2u11
2412
2413
2414
2415
2416
2417
2418
2419
2420
2421
2422
2423
2424
2425
2425
2427
2423
2429
2430
2431

*

TSTOLR

*

TSTO4B

*

TSTC4C

t 4

TSTC4D

¥*

TSTOULE

STH

LH
BAL
BAL

LH

SLin

STH

LH
XHI
BAL
LA
1H

LIS
WDCS
AHI
THI
BNZS

LA
BAL
STH

LH
CLH
BNES
AHI
STH
CLH
BNL

‘BAL

‘LH
AHI
STH
THI
BNZS
CLE

BL

LH
19}

LIS
¥DCS
AHI
THI
BNZS

STH

ZERO,FLIP

DAT,FLIP
LINK,CLRILP
LINK,COPY

POINT,DCSLO
PCINT,IPAGE
ZERO,DPAGE

DAT,FLIP
DAT,X'FFFF"
LINK,CLRILP
DAT,IMAGE
C,IPAGE

1,18

DAT

0,16
0,X'00FF"
TSTO4C

DAT,FLIF
LINK,CLRILP
ZERC,PASS

DAT,PASS
DAT,DPAGE
TSTO4E
DAT,256
DAT,PASS
DAT,DELTA
TSTO4F

LINK,READD
DAT,PASS
DAT, 16
ZAT,PASS
DAT,X'0OFF"
TSTO4F
DAT,DELTA
ITSTOu4D

0,IPAGE
DAT,IMAGE

1,15

DAT

c,1%
0,X'00FF"
TSTOUG

0,IFPAGE

G8:11:57 05/10/82

SET IMAGE TO
BACKCROUND VALUE
PROPEGATE THROUGH WCS

SET IMAGE EQUAL
TO COMPLEMENT OF
3ACKGROUND PATTEPN

WRITE R PAGE OF
4CS  EQUAL TO
COMPLEMENRT OF
3ACXGROUND PATTERN

IMAGE=BACKGROUND

TEST ALL OTHE
PAGES FOR BACKGROUND

TEST 16 FULLWCRDS
NEXT 16

FINISHED A PAGE?
L00P

NZXT PAGE

RESTORE PAGE
TO BACKGROUND
VALUE

REXT PAGE

Neaer’



¥ODEL 3220 WRITEAELE CONTROL STORE TSST 06-232¥91RO0A13 PAGE 50 08:11:57 05/10/82
EXEC - ETPE ROUPO TEST HODULES
001E14 4870 2858 2432 TH DAT,DPAGE
001E18 CA70 0100 2433 AHI  DAT,256
901E1C 4070 2858 2434 STH  DAT,DPAGE
G01E20 4570 2854 2435 CLY  DAT,DELTA
001E24 4280 1D94 2435 BL TSTOUB 100P
2837 =
2422 * END OF PASS
2433 *
001E28 4870 285C 2643 IH DAT,FLIE CO¥PLEMENT
001E2C C770 FFFF 2641 XHI  DAT,X'FFFF" BACKGROUND
001E30 4070 285C 2442 STH  DAT,FLI? DATTERN
001E34 5230 1D7C 2643 BNZ  TSTOUA DO 2¥D PASS
001E38 4300 OECH 2usx B TSTEND EXIT
2““5 * d * k % Kk k& Kk & *k *x * *k * k * k *k * k * *k K Kk %k
2448 * *
2887 * TEST ¥OLTILE 065 *
2883 * *
2443 * ALL WCS IS LOADFD WITH *'S55555555°', THEN TACH *
2453 * SUCCESSIVE FULLWORD IS RFAD OUT, TESTED FOR *
2451 * '55555555°' AND RE-WRITTEN WITH *AAARAAAA®.  *
2852 * THE FULLWORD IS READ AGAIN AND TESTFD FOR  *
2453 * *ARBAAAAA®, AND FINALLY IS RE-WRITTEN *
265, * WITH *55555555°. *
2485 * *
2856 * NEXT, ALL ONES ABE WRITTZIK INTO WCS. TYEIN,  *
2457 * FOR EACH WORD OF WCS, THT PATTERNS 7FFFFFFF, *
2458 * BFFFFFFF, es.. , FFFFFFFD, AND FFFFFFFE ARE *
2453 * WRITTEN, THEN READ BACKX AND TESTED. THE *
2480 * FULLWORD IS THEN RE-WRITTEN WITH ALL ONES.  *
2461 * THE SEQUENCE IS THEK REPEATED WITH RLL ZEROS *
2u62 * IN WCS, AND A SINGLE BIT SET TO 1. *
2463 * *
2“5“ * & k &k k & *k Kk & * *k *k Kk *k * * *k * *x Kk * * * * *
2465 *
0000 1E3C 2466 TESTS EQU  *
2467 *
001E3C 7870 5555 5555 2463 LI DAT,Y*55555555" FILL IMAGE
001EU2 41F0 25CE 2469 BAL  LINK,CLRILP WITH '55555555°
001E46 41FQ 25E0 2470 BAL  LINK,COPY COPY THMAGE TO WCS
2871 *
001EuA 48D0 1816 2472 LH ADRS,DCSLO
001F4E FBEQ AAAA RAAR 2473 TSTOSA LI TST,Y"AAAARAAR®
GO1ESUY 41F0 25AE 2474 BAL  LINK,RANDW READ FIVES,WRITE ABLES
001E58 T8E0 5555 5555 2475 - 11 TST,Y'55555555
001ESE 41F0 267C 2476 BAL  LINK,CHKDAT TEST IF FIVES READ
: 2877 *
001E62 B1F0 25AE 2473 BAL  LINK,RANDW READ ABLES,WRITE FIVES
001E66 F8EO AAAA AAAR 2479 LI TST,Y*AAAAAARA'
001E6C 41F0 267C 2889 BAL  LINK,CHKDAT TEST IF ABLES READ
2481 *
001E70 26D1 2082 AIS  ADRS,1 RUMD ADDRESS
001E72 45D0 1822 2483 CLH  ADRS,DCSHI
C01ET6 4280 1E4F 2488 BL TSTOSA



MODEL 3220

EXEC -

001E7A
001E7C
C01EBO

001E8L
001E88
0C1ESE
001E92

001E96
001E9A
001ESE
001ERO
CO1ER2
001ERR

001EARA
001EAC
001EBRO
0C1EB4

001ERS8
001EBC

001ECO
001ECH
001ECA
001ECE

C01ED2
001EDE
001ED8
001EDA

001EDC
001EDE
001EE2
001EES
001EER

ETPE

2571
41F0
41F0

458D0
F8EOD
§170

41F0

58E0
C5EQ
2336
10E1
F6E0
220D

2601
41FQ
45P0
4280

41F0
41F0

48D0
FSEQ
41F0
41¥0

5820
2233
10E1
2208

2601
41F0
4520
4280
4300

0000

WRITEABLE COKTROL

ROLPO

25CE
25E0

1816
TEFF
259%¢

267C

2824
FFFF

8000

1358
1822
1E88

25CC
2580

1816
8000
2590
267C

2824

1358
1822
1ECH
0ECU

1EEE

TEST MODULES

FFFF

=001FAR

0000
=001E8BE

0006

=001EDC

=001EC2

STORZ

2527
2528
2529
2530

2534
2535
2536
2537

*

*

TSTO5D

TSTOSE
TSTOSF

£ 3

*

ISTO5G

* O % % * * X o ¥ * ¥

3

o]
1%}
~3
=)

RIS

BAL

BAL

EQU

TEST 06-232¥91R00A13

=

A MICRO-CODE SUBROUTINE
EACH AVAILABLE FULLWCRD
INSTRUCTIONS ARE USED TO ACCESS THE ROQUTINE.
X ¥YICRODE ROUTINE TC TEST BRANCH & YDP1 IS

ALSO EXECUTED.

(

PAGE 21

DAT,1
LINK,CLRILP
LINK,COPY

RDRS,DCSLO
TST,Y*7FFFFFFF’
LINK,WANDR

LINK,CHKDAT

TST,TSAVE
TST,X*FFFF"*
TSTOS5D

TST,1
TST,¥*800G6C000"
TSTOS5C

ADRS,1
LINX,TSTERX
ADRS,DCSET
TSTOSB

LINX,CLRINJ
LINK,COPY

ADRS,DCSIO0
TST,1*8000000C"
LINK,WANDR
LINK,CHK2AT

TST,TSAVE
TSTO5G
TST,1
TSTOSF

ADRS,1
LINK,TSTERK
ADRS,DCSEI
TSTOSE
TSTEND

ST ¥ C T %L

*

08:11:57

* % % * * *k % *x k % *x * * * *k * x * * % * * %

1o
n

IS EXECUTED FROH
IN WCs.

* x * * *k % %k k *k * x * % * * *x ¥ Kk * * Kk * K

05/10/82

FILL I¥AGE
WITE *FFFFFFFF®

COPY IMAGE TO WCS

WRITE AND READ PR

m
L

SEE IF PATTERN CAM

NEXT LOCATION
SHIFT PATTERN
SET MSB

LOOP CN LOCATION

NEXT LOCATION
IF BREAK EXIT

CLEAP IXAGE

COPY IXAGSE T0 HCS

PATTERN

TE
E

RN
BACX

WRITE AND READ PATTERN
SEE IF PATTERN CA¥E BACK

NEXT LOCATION
SHIFT PATTERK
LOOP OK LOCATION

NEXT LOCATION
IF BRERX ,EXIT
EXIT

0 6

BDCS AND ECS

% o X % % % % ¥ A

—

-~



MODEL 3220 NRITEARLE COKRTROL STORE TEST 06-232M91R00A13 PAGE 52 08:11:57 05/10/82

EXEC - ETPE RO4PO TEST MODULES

2538 *
001EEE €800 0800 2535 TESTOS  LHT  0,X'800° GET ¥CS LOW ADRESS (X'800°)
001EF2 4000 1F3C 2540 TSTOSH STH  0,TSTO6D+2
) 001EF6 €870 E902 2541 IHI  DAT,X'ES02° INITIALIZE
ﬂ 0G1EFA 4070 1F18 2542 STH  DAT,TSTO6B ECS INSTRUCTION
001EFE C8CO 0010 2543 LHI  POINT,X'0010° FCS INCREMENT
001F02 5000 2856 2544 STH  0,PASS
2545  *
001F06 £670 2040 2546 LA DAT,GLOBAL ADDRESS OF ¥ICRO-CODF
1 001FOA C810 000F 2547 LHI 1,15 16 FULLWORDS
001FOE £807 2548 WDCS  DAT WRITE FIRST 16 WORDS
2543 *
001F10 247F 2559 LIS  DAT,15
¢ 2551 *
001F12 5070 2828 2552 TSTO6A ST DAT,DSAVE
001EF16 0722 2553 XR 2,2
¢ 001F18 £902 0001 2554 TSTO62 ECS  0,1(2) ENTER CONTROL STORE
001F1C 0527 2555 CLR  2,DAT
) 001F1E 2338 =001F34 2556 BES  TSTC6C oK
i 001F20 €870 3132 2557 LHI  DAT,C'12°
001F24 4070 172F 2558 STH  DAT,ERRNG
001F28 €870 0012 2559 LHI  DAT,%*12°
( 001F2C 2560 CNOP & ALIGY CALL PARAMETER
001F2C 41FO 26F6 2561 BAL  LINK,TALLI
001F30 5870 2328 2562 1 DAT,DSAVF
( 2563 *
001F34 61C0 1F18 2564 TSTO6C  AHM  POINT,TSTO6B INCREMENT FUNCTION
001738 0722 2565 XR 2,2
¢ 001F3A £502 0800 2566 TSTO6D BDCS 0,X'800°(R2) BRANCH TO CONTROL STORE
001F3E 0527 2567 CLR  2,DAT
001F40 233C =001FS58 2568 BES  TSTO6E ox
¢ 001F42 €870 3133 2569 LHI  DAT,C*'13°
001F46 4070 172E 2570 STH  DAT,FRENC
001F4A C870 6013 2571 LHI  DAT,X'13°
t 001F4E 0200 2572 CNOP & ALIGN CALL PARANETER
001F50 41F0 26F6 2573 BAL  LINK,TALLI PRINT *ERROR TT13"
001F54 5870 2828 2574 L DAT,DSAVE
¢ 2575 =
001F58 2841 2576 TSTO6E LIS  ZERO,1
001FSA 6140 1F3C 2577 AHN  ZERO,TSTO6D+2
¢ 001F5E 2771 2578 SIS  DAT,1 DECREMENT TEST WORD
001F60 4310 1F12 2579 BNY  TSTOSA LOOP
2580 * :
¢ 2581 * FIRST 16 WORDS TESTED
2582 *
001F64 0744 2583 XR ZERQ,ZERO
¢ 001F66 4800 2856 2584 LH 0,PASS
001F6A CAOO 0010 2585 AHI  ©C,16
001F6E 4000 2856 2586 STH  0,PASS NEXT 16 WORDS
¢ 001F72 CAOO 0010 2587 AHI 0,16
001F76 4500 1822 2588 CLH  0,DCSHI
” 001F7A 4380 1FB2 2589 BNL  TT6BRYN NO MORE WCS, BRANCH
2590 *

. N m’ g 7
i



MODEL 3220

WRITEARLE CORTROL STORE TEST 06-232¥91R00A13

EXEC - ETPE RO4PO

001F7E
001F8¢
001resL
001F86
001Fec
001F 30
001F94
001F96
001F9A

001r39C
001FAQ
001FRG
GO01FAS8

00 1FARA
OC1FAE

0C1FB2
001FBS
OC1FBA
GO1FBC
CO1FBE
CO1FCe
Co1¥Cuy
O01FCR
0C1ECE
0GiFDO
001FD2
001FDu
001FD8
001FDC
001FDE
001FE2
OC1FEL
001FES
CO1TEA
O01FEE
001FFO
001FF4
001Fr8

001FFC
002000
002004
002008

07CC
4870
1174
F670
507C
ca70
26CH
C5C0
2087

4800
c810
E670
=807

4800
4300

0000
C800
4000
24D0
24EQ
24F0
D0Db0
Fg810
4820
2623
1124
0612
5010
T&70
2413
4800
£807
0850
Z5D5
2020
08DD
4230
C5EQ
4330

c870
4070
c870
41F0

2856

0EQ2
2080

o010
AV R

0040

1816
000F
2080

2856
1EF2

1FB2
0800
2856

2034
0EQOQ
2856

2024
2024

2856

Gooo
2034

1FFC
0001
200C

3041
172E
000A
26F6

TEST MODULES

G000

=001F8C

G002

* GENERATE ECS

*

TSTOSF ST

o+ % % %

w
<51

(

VECTOR TRABLE

POINT,POINT
DAT,PASS
DAT, 4

DAT,Y*0E0Q20000"
DAT,ECSYCT(POINT)

DAT,X'00%C"

POINRT, 4
POINT, 64
TSTO6F

0,DCSLO
1,15
DAT,ECSVCT
DAT

0,PASS
TSTCEH

PAGE 53 08:11:57

0s/10/82

¥CS ADCRE=SS
POSITICH TO ADDRESS FIELD -
BUILD 7-C2Dz °*BAL* INSTR

IRCREEENT ADDRESS FIEZLD

a3

-
!

Y
I

ECS VECTORS
TC FIRST 15
LOCATICKS

THIS TEST CHECKS BRANCHING & INCRMENTINK YD FIELD WITHIXN

THE WCS. REGISTERS 13,14,15

EXECUTING THE MICRODE .
*

T6BRN EQU

LYI
STH

TT16.NEW LIS

LIS
LIS
STH
LI
LH
RIS
SL1LS
OR
ST
LA
LIS

LH

*
=]
O
wn

=)
0

(25 M oandP--S=C I I AP ]
N
-

oo B @ Rv I S V) IS i

TT6ERR LHT

STH
LAI

BAL

RO,X"80Q0"
RO,PRSS
R13,0
R14,0
R15,0
R13,ERRIND

R1,Y'0E000002"

P2,PASS
2,3

R2,.4

R1,R2
R1,BRAWCE
DAT,RBRAWCS
1,3

J3,PASS

DAT

RS,RO
13,0(R5)
R13,ERRIND
R13,R13
TT6ERR
R14.,1
TTHBRN1

DAT,C'OA®
DAT,FRRNC
DAT,X'OA"
LINX,TALLI

ARE STORED AT ERRIND AFTER

GET WCS LOW ADDRESS

ZERO BEZZISTERS 13-15%5

FORM NZW RBRANCH RDDPRESS

STCRE IN TABLE
L FTLL WIORDS
GET AILDRESS

BRANCE TQ CONTRCL STCORFE  (
SAVE P15,R14,R1%#5

IS EB13 =0

NO, ERPOR
IS 214 = 14
YES, ERAKCH

25
(&)

ERRQR 80 **xxx

RINT CR TALLY ERROR

[¢%]

i)

¥ICRCCODE SUBROUTINE

2]

ta



¥ODEL 3220

EXEC - ETPE RO4PO TEST MODULES

00200C 4870 2856
002010 2674
002012 4070 2858
002016 2674
002018 4570 1822
00201cC 4380 OECY4
002020 4300 1FBA
002024 0200 8032
002028 0068 800F
00202C 006C 0172
002030 D068 8001
002034

002040

002040

002040 0009 D001
002044 0009 DOO1
002048 0009 DOO1
00204C 0009 D001
002050 0099 D001
002054 0009 D001
002058 0009 D001
00205C 0009 D001
002060 0009 D0OO1
002064 0009 D001
002068 0009 D001
00206C 0009 DOO1
002070 0009 DOO1
002074 0009 D001
002078 0009 DOO1
00207C bo6C 0170
002080 0EQ2 8100
002084 0E02 8110
002088 0E02 8120
00208C 0E02 8130
02090 0E02 8140
002094 0E02 8150
002098 0E02 8160
00209C 0EC2 8170
002020 0EO02 8180
0020A4 0E02 8190
0020A8 0EQ2 81RO
0020AC O0EC2 R/1BO
0020B0 0EO02 81CO
0020B4 0EC2 81D¢0

¥
i
i *

WRITERBLE CCONTROL STQRE TEST 06-232M91RC0A13

PAGE 54 08:11:

*

TT6BRN1 LH DAT,PASS
AIS  DAT,u
STH  DAT,PASS
AIS  DAT,4
CLH  DAT,DCSHI
BNL  TSTEND
B TT16 . NEW

*

BRAWCS [CY 07008032
DCY  GO68800OF
DCY  005C0172
DCY  DOS38001

*

ERRIND DS 12

*

* GLOBAL ¥ICROCGDF

ye
ALIGN 4

GLOBAL DO 15
DCY 00090001
DCY  0009D001
DCY  0005D001
DCY  0309DCO1
DCY  0009D001
DCY  0009D0C1
DCY  0009D001
LCY  0099D001
DCY 00090001
DCY  0003D001
ICY  0009D001
DCY  0009D001
DCY  0009D001
DCY  0009D001
DCY  0009D001
DCY  D06CO170

*

* ECS VECTOR POINTS, INITIAL VALUES

*

ECSVCT DCY O0E028100
DCY  0E028110
ICY  0E028120
CY  0%028130
DCY  0E028140
ils 0E028150
ICY  0F0281i60
LCY. 0F028170
DCY  0E028180
DCY  0E025190
DCY  GF0281A0
DCY  O0ED281RO
BCY  0F0281CO
DCY  0ED281DO

J

57 05/10/82

INCREMENT WCS ADDRESS

EXECUTED VIA ALL WCS
YES, EXIT
LOOP BACY

B *+3,YDP1

LI Y¥YD,F

L NULL,NULL,YDP1
LT ¥2,1,IR

REGISTER SAVE AREA

¥S,¥Ss,1
YS,¥S,1
¥S,¥YS,1
Ys,¥s,1
YS,¥s, 1
YS,¥S.1
¥YS,¥s.,1
¥s,¥s,1
¥S,¥S,.1
¥S,¥S,1
¥S,¥S,.1
YS,¥S,1
¥S,¥S,1
YS,¥Ss,1
YS,.YS,1
L NULL,NULL,IR

LINK,810
LINK,811
LINK,812
LINK,813
LINK,214
LINK,815
LINK,816
LINK,817
LINK,8B818
LINK,819
LINK,813
LINK,81RB
LINX,21C
LINK,81D



MCDEZL 3220 WRITEABLE CONTROL STORE TEST 06-23291R00A13 PAGE 55 08:11:57 05/10/82

EXZC - ETPE ROBPC TEST MODULES
002088 0EO2 81EQ 2583 BCY 0E0281E0 LINK,81E
0020BC 9EQ02 81F0 2684 DCY O0E0281F0 LINK,81F
2685 * Kk k * k Kk k *k *k Kk *k kx * ¥ *k *k £ *x k *k *k * * % *
2686 * *
2687 * TEST ¥ oD YLE 0 7 *
2688 * *
2589 * A RANDCM WCS ADDRESS IS SELECTED AND & *
2690 <~ RAKDCOM NUMBER IS W¥RITTEN IXTC IT, READ *
2691 * BACK AND TESTED.
2692 * *
2693 * Kk k * Kk * Kk ¥ * F k * Kk k Kk Kk * 4k % * * * * * K
2694 *
0000 20CO ) 2695 TEST?7 EQU *
2696 *
0020C0 €870 1234 2697 TESTO7 LHI DAT,X"1234" INITIALIZE
0020C4 4070 213C 2698 STH DAT,RN1 RANDOM
0020Cs8 2870 5678 2699 LHI DAT,X"'5678"* NUMBER
0020CC 4070 2140 2700 STH DAT,RR7 GENERATOR
2701 *
2702 *
0020D0C 41F0 20FC 2703 TSTO7R BAL LINK,RANDOX
0020D4 48D0 213C 2704 LH ADRS,RN1
0020D8 58EQ 2140 2705 L TST,RN7
¢o20DC 45D0 1816 2706 CLH ADRS,DCSLC GOOD WCS ADDRESS?
0020ED 2088 =0020D0C 2707 BLS TSTO72 NO
0020E2 45D0 1822 2708 CLH ADRS,DCSHI .
0020E6 2288 =0020DC 2709 BNLS TSTO7A NO
2710 *
2711 * RANDGE ADDRESS IS WITHIX AVAILABLE WCS
2712 *
0020FS8 50D0 2844 2713 ST ADRS,CCKST
0020EC L1F0 2580 2714 EARL LINK,WANDR WRITE € READ PATTERN
0020F0 41F0 267C 2715 BAL LINK,CHKIAT TEST IT
2716  *
00D20F4 4170 1358 2717 EAL LINK,TSTBEK
0020F8 4300 20D0 . 2718 B TSTO7A LOOP BACK
2719 *
2720 * Kk Kk *k * * * Kk *k *k * Kk *x * *k Kk * *k * * Kk % * % K
2721 * *
2722 * SUBKOUTINE GENERATES TwO RANDCH NUMBERS *
2723 * IN LOCATICNS RN1 AND RN7. CALLING SEQUENCE *
2724 * TIS: BAL LINK,RANDOM *
2725 * *
2726 * % * % ¥ k Kk *k Kk Kx *k *x * F x *k *x & *k * % K k * *
2727 *
0020FC DOAQ 2120 2728 PRANDCK STH 10,RNSAVE SAVE REGISTERS
002100 D1A0 2138 2728 LK 10 ,RK6 LOAD VALUES
002104 08AC 2730 LR 10,12 SAVE INITIAL VALUES
002106 088D 2731 LR 11,13 OF R1&R7 IN R1ERS8
002108 OACF 2732 AR 12,15
002102 2382 =000002 2733 BFFS 8,2 NO CAERRY TO ADD IN
00210C 26D1 2734 AIS 13,1 CARRY

00210E OADE 2735 AR 13,14 R7,R1 + R10,R11
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¥MODEL 3220 WRITEABLE CCOKTROL STORE TEST 06-232X¥S1RO0A13 PAGE 56 08:11:57 05/10/82

EXEC - ETPFE RO4PO TEST MODULES

002110 08EA 2736 iz 14,1¢

002112 08FB 2737 IR 15,11

002114 DOAO 2138 2738 STH 10,RN6 SAVE VALU®S

002118 D1AC 2120 2739 L 10,RNSAVE RESTORE REGISTERS

00211C 030F 2740 ER LINX RETURY
2741 *

002120 2742 ALIGN 4

002120 2743 RNSRAVE TS 24

002138 0000 Qo000 2744 RN6E DAC 0

00213C 0000 1234 2745 RN1 DAC X*1234"

002140 0000 5678 2746 RN7 DAC X'5678"

002141 1000 8888 2747 RN1C DAC X*ggsg"

002148 00C0 1111 2748 RN11 DAC X111

00214C 2749 DS 6 BUFFER ZONE
2750 * ok ¥ k dk k Kk *k Kk * Kk Kk ok Kk Kk * * K % * *k * %k * %k
2751 * *
2752 * TEST ¥C0CDULE 08 *
2753 * *
2754 * TEST CONTINUOUSLY WRITFS A SPECIFIED *
2755 * FULLWORD TC WCS LCCATIONS BETWEEN A *
2756 * SPECIFIED LOW & HIGH LIMIT *
2757 * *
2758 * % h b % dk ok dk ok % ok Kk dk * & Kk & % *k Kk * ¥ % * ¥
2759 *

0000 2152 2760 TESTS8 EQU *

2761 *

002152 4820 1816 2762 LH 2,DCELC GET LOW 4CS ADDRESS

002156 4830 1822 2763 LE 3,DCSHI GET HIGH WCS ADDPESS
2764 *
2765 %

00215A 0802 2766 TSTCB8H LR 0,2 START ADRS

00215C 0883 2767 LR TAB,3 FINAL ADRS

00215E 2681 2768 RIS TAB,1 PLUS 1

002160 0B80 2769 SR TAB,O HINUS START
2770 *

002162 E6CO 2848 2771 LA POINT,CONST1

002166 2451 2772 TSTOS8L LIS ONE, 1

002168 0711 2773 XR 11 ONE FULLWORD TC TRANSFER

002164 E80C 2774 WDCS POIKT WRITE PATTERN
2775 *

00216C 41F0 1358 2776 BAL LINK,TSTBRK
27771 *

002170 0”05 2778 AR 0,0NE INCREMENT

002172 0B85 2779 SR TAE,ONE DECRFMENT COUNT

002174 2037 =00216¢6 .2780 BNZS TSTo&8L LOOP

002176 4300 2153 2781 B TSTO8H REPEAT LOOP
2782 *
2783 * % Kk Kk Kk % K * * d ¥ Kk % Kk Kk * Fk * *k %k * *k * *k * *
2784 *
2785 * TEST ¥O0ODULE 09 *
278 *
2787 * DATA PATTERN Y°00000001*' IS WRITTEN INTO & =*
2788 * ¥ICROREGISTER. ALL THE OTHER MICROREGISTERS *

‘Z’ B
1 . . . i) " P



T

et

MODEL

002174
00217E
002182
002186
002188
002184
00218C
602190
002182

0021986
002154
00218E
0021A2
0021R4
0021A2
002180
0021R4
0021B6

0021EA
0021EC
0021RE
0021C2
0021C6
0021Ce
0021CR
0021CE
0021D2
002Dy
0021D8
0021DC
0021DE
0021E2
0021E6

3220

ETPE

0000
2800
C810
c820
2802
2450
2431
2530
0855
4230

C800
810
820
2802
F830
r860
£330

4330

WRITEAELE CONTROL STCRE TEST 06-232M51R00A13

RO4PO

217R
0800
02AF
2200

0800

21BA

0800C
O00DF
2480

ARAR
5558
0800

OECUY

172E
1144

299C
1174

29RA
11A4

26F6
1804
OECH

TEST KODULES

ARRE
E585

LEE N N I A B R N I

=]
ol
w
-3
w0

TSTS.EER

ama
Aln

EQU
LHI
LHI
LHT
¥DCS
LIS
LIS
BDCS
LR
BNZ

LHI

LR
LIS
LDAI
BAL
LIS

LDAI

LR
LDAI
BAL

BAL

T

L
BNZ

ARE ZEROED.

AND CHECKED.

&

MICKO REGISTERS:

(

PAGE 57

TEST

08:11:57

(MARCHIRG CNES)
"JFFFFFFF',Y'3FFFFFF 'eese
(MARCHING ZEROES THRU 1°'S).

THE TEST ALSO USES THE WORST CASE PRTTERNS
OF A'S

05/10/82

DATA IS READ BACK FRON ALL
MICROREGISTERS (BOTH FROM A & B STACKS)
IS REPEATED AGAIN WITH
THE SAME DATA FOR ALL ¥ICRCREGISTERS

TEST IS ALSO EXECUTED AS ABOVE WITH DATA
PATTERNS OF Y*00000003°*,
ese s Y'FFFFFFFF*
ATTERNS OF

Y'0¢000000"

¥*00000007"

& WITH

5'S TO CHECK THE MICRO-REGISTERS

¥RO-¥R3

*

RO,X°800°

R1,MICTBL2-MICTBL-1

R2,¥ICTRBL
R2

R5,0

R3,1
R3,%'800°
R5,R5
TST9.ERR

RO,X*'800"

R1,HICTBL2E~¥ICTBL2

R2,¥ICTEL2

R2
R3,Y*ARRARAALR"
BR6,Y*55555555"
R3,X°800°
ES,RE

TSTEED

R1,RE

R0,2
R2,ERRNO
LINK,HEXASC
RO, 8

R1,R3
R2,MSGo+2
LINK,HEXASC
R1,RU
R2,¥SG9+16
LINK,HEXASC
DAT,R5S
LINK,TALLI
R1,TALLY+6
TSTEND

* Kk * * *k *k * k *k Kk % *k ¥ * k *k Kk * * *x Kk * * ¥k

* ok ok % ok F k% X A #

ZERC ERROR XNUMBER

(R3)=

DATA PATTERN

ERANCH TO CONTROL STROE

ANY ERRGCRS?
YES, BRANCH

DATA PATTERNS
USED IN TEST

ANY ERRORS
NO,EXIT

CET ERROR NTUMBT
CONVERT TO ASCI

CONYERT TC ASCI

R
ha

-
-

-
+

DATA PATTIRN USED

ZRROR BIT IN MICRO

IS TALLY CPTION
YES, EXIT

REGISTER

SET?

TRRNC



MONDEL 3220 WRITEABLE CONTROL STORE TEST {£-232MS1ROCA12 PAGE 58 08:11:57 05/10/82

EXEC - ETPE RO4PO TEST MODULES

0021ERA C850 297E 2842 LHI RS ,HSGE PRINT TEST PATTERN USED AND
0021EE 41F0 11CC 2843 BAL LINX,PRINT ERROR BITS IN REGISTER
0021F2 C850 2993 2844 LHI R5,¥SGS
0021F6 41F0 11CC 2845 BAL LINK,PRINT
0021FRA 4300 OQECu 2846 B TSTEND

2847 *

2848 *
0022G0 2843 RALIGN 4

2850 *

2851 > ¥ICROCODE TO TEST THE ¥ICROREGISTERS USING DATA PATTERNS OF

2852 * ¥:RCHING ONE'S AND ZERQE'S.

2353 *
. 0000 22900 2854 MICTEL EQU *
002200 0061 0170 2855 DCY 00610170 L MR1,NULL
602204 0062 0170 2856 DCY 00620170 L MR2,NULL
002208 0063 0170 2857 DCY 00620170 L MR3,NULL
00220¢ 0065 0082 2858 DCY 00650082 L ¥DR,YD,YDP1
002210 0068 0050 2859 DCY 00680050 L YD,¥DR
002214 0060 CO50 2860 DCY 006C0205¢C TST9.MCO L MRC,MDZ
002218 0048 0080 2861 DCY 0048C080 X YD,¥RO,YD
00221C OE78 80A0 2862 DCY OE7860AC BF C+V+G+L,TST9.¥%1
002220 006C 0002 2863 DCY 006C0002 L NULL,MRO,YDP1
002224 D058 8014 2864 DCY DO6880O14 LI YD, 14°*,1IR
002228 0068 0050 2865 DCY 0068C050 TSTS.¥01 L YD,¥DR
00222C 0048 4000 2866 DCY Q0u840C0 X YD,YD,MRO
002230 0E78 80FO 2867 DCY OE7880FC BF C+V+G+L,TST9.¥05
002234 006C 0002 2868 DCY 006C0C02 L NULL,¥R0,YDP1
002238 D068 8015 2869 DCY D0688015 LI YD,*15',IR
00223C 0068 0170 2870 DCY 00680170 TST9.M05 L YD,NULL
002240 oou48 1080 2871 DCY oou48108¢C X ¥YD,¥R1,YD
002244 OE78 8140 2872 DCY OE788140 2F C+V+G+L,TST9.%10
0022u8 006C 0012 2873 DCY 006C0012 L NULL,¥R1,YDP1
00224cC D068 8016 2874 DCY D0688016 LI ID,*16*,IR
002250 0048 4010 2875 DCY 00484010 TST9.¥10 X ID,YD,N¥R1
002254 OE78 8180 2876 DCY QE78818¢C BF C+V+G+L,TST9.¥15
Q02258 006C 0012 2877 DCY 006CC012 L NULL,¥R1,YDP1
00225C D068 8017 2878 DCY D0&E38017 LI YD,*17*,IR
002260 0048 2080 2879 DCY 00482080 TST9.¥15 X YDMR2,YD
002264 0E78 81CO 2880 DCY OE7881C0 BF C+V+G+L,TST9.¥20
002268 006C 0022 2881 DCY 006CC022 L NULL,¥R2,YDP1
00226C D068 8018 2882 DCY D0688018 LI YD*18°',IR
002270 oous 4020 2883 DCY oous84020 TST9.M20 X ¥D,¥YD,HR2
002274 0E78 8200 2884 DCY 0E788200 3F C+V+G+L,TST9.¥25
002278 006C 0022 2885 DCY 006C00C22 L NULL,¥R2,YDP1
00227C D068 8019 2886 DCY D0688019 LI YD,"19',IR
002280 0048 3080 2887 DCY 00483080 TSTI9.M25 X YD,¥P3,YD
002284 0E78 8240 2888 DCY 0E788240 BF C+V+G+L,TST9.¥30
002288 006C 0032 2889 DCY 006CC032 L NULL,“R3,YDP1
00228C D068 801R 2890 DCY D0O68801A LI ¥D,"1A",IR
002290 0048 4030 2891 DCY 00484030 TST9.M30 X YD,¥D,MR3
002294 0E78 8280 2892 DCY 0E788280 2F C+V+G+L ,TSTA. X35
002298 006C 0032 2893 DCY 006C0032 L NULL,¥R3,YDP1
006223sC D068 801B 2894 DCY D06880O1B LI YD,"1B*,IR

o~



MODEL 3229

EXEC - ETPE
0022R0 0060
0G22A4 0061
0022k 8 C068
0022AC 0ous
0022B0O 0E78
0022B4 006C
0022B8 D068
0022BC 0068
0022C0 Qous
0022Ct DE78
0022C8 0056C
0022CC D068
0022D0 0048
0022Du 2E78
0022D8 006C
0022DC D068
0022E0 0048
0C22E4 OE78
0022ES 006C
0022EC DOE8
0022F0 cous
0022F4 0E78
0022F8 006C
0022FC J058
002300 0048
002304 0E78
062308 005C
00230C D068
002310 0048
002314 QE78
002218 006C
00231C DOs8
002320 0048
002324 0E78
002328 006C
00232C D068
002330 0061
00233y 00€2
002338 0068
00233C 0048
002340 1%78
002344 006C
002348 2068
00234C 0068
002350 oous
002354 0E78
002358 006C
00235¢C D068
002360 oous
002364 0E78
002368 006C
00236C D068
002370 0Gus

WRITEABLE CONTROL STORE

R0O4PO

0170
0050
0050
1080
82F0
0012
801C

nosg
yv

4010
8340
0012
801D
0080
8380
0002
801E
4000
33C0
0002
301r
2080
8400
0022
8020
4020
8440
0022
8021
3080
8480
0032
8022
3030
84C0
0032
8023
0170
0050
0050
2080
8530
0022
8024
0050
4020
8580
0022
8025
0080
85C0
0002
8026
4000

TEST MODULES

2342
2943
294y
2945
2946
2947

DCY

oCY

bCY

oCY

jBR0D §

bCY
bCY

DCY

DCY

(

TEST 06-232M91R00A13 PAGE

00600170
00610050

00680050

00481080
0E7882F0
006C0012
D068801C
30680050
00484010
OE788340
006C0012
D068801D
o0u8C080
0E788380
006C0002
D0O68EO1E
oou8uQ0o0
0E7883C0
C06C0002
DO688C1F
00482080
OE788400
006C0022
D0688020
00484020
0E788440
006C0022
50688021
00483080
0E788480
00€6C0032
00688022
oou8u030
0E7884CO
006C0032
D0O68ED23
00610170
00620050
00680050
oo482080
0E788530
006C0022
Do68ec2y
00680050
00484020
0E788580
006C0022
D0688025
00480080
0E7885C0
006C0002
D068802¢6
00484000

IS
ol

S

08:11:57 05/10/82

TST9.M35 L "RO,NULL

L ¥R1,¥DR

L YD,¥DR

X YD,¥R1,YD

8F C+V+35+L,TST9. MU0
L NULL,¥R1,¥DP1

LI YD,H1C*,IR
TST9.M40 L YD,¥DR

bA YD,YD,¥R1

BF C+V+G+L,TST9.¥45

L NULL,¥R1,YDP1

LI Yb,*1D*,IR
TST9.Mu45 X YD,MRO,¥YD
3F C+V+5+L,TSTS.¥50

L NULL,MR0,YDP1

LI YD,*18*,1IR
TSTS.M50 X YD,¥D ,¥RO
BF C+V+G+L,TST9.¥55

L NULL,¥R0,YDP1

LI YD,*1F* IR
TST3.M55 X YD,¥R2,YD
BF C+V+G+L,TST9.460

L NULL,¥R2,YDP1

LI ¥YD,*29*,1IR
TST9.M60 X iD,Y¥YD,H¥RZ
BF C+V+G+L,TSTS,.N65

L NULL,¥R2,YDP1

LI Yb,*21*,IR
TST9.¥65 X YD,HR3,YD
EF C+V+G+L,TST9. %70

L NULL,¥R3,YDP1

I YDb,*22*,IF
TST9.%70 X ¥Yn,¥YD,¥E3
BF C+V+G+L,TST9.¥75

L ¥ULL,¥R3,YDP1

I Yp,*23',IR
TST9.M75 L ¥R1,NULL
L ¥R2,¥DR

L YD,MDR

X YD ,¥R2,YD

BF C+V+5+L,TS5T2,.480

L NULL,¥R2,Y2P1

LI Yd,*24',I®
TST9.4822 L YD,¥DHR

X YD,¥YD,%R2

BF C+V+G+L,TST3.¥85

L NULL,¥R2,YNP1

LI YD,*25*,IR
TST9.¥85 X YD,¥RC,YD
BF C+V+G+1,TST9.490

L NULL,¥RO,YDP1

LI Yp,*26',IR
TST9.M90 X ¥D,YD,MRO

o



MODEL 3220

EXEC - ETPE

002374
002378
00237C
002380
002384
002388
00238¢C
002390
002394
002398
00235C
0023A0
002374
0023R8
0023AC
002380
0023B4
002388
0023BC
0023C0
0023Ch
0023Cs8
0023CcC
0023D0
0023D4
0023p8
0023DC
0023E0
00223E4
0023ES8
0023EC
0023F0
0023F4
0023F8
0023FC
002400
002404
002408
00240C
002410
002414
002418
oo0241cC
002420
002424
002428
00242C
002430
002434
002438
00243C
002440
00244y

)

0E78
006C
D068
0048
0E78
Q06C
D068
oous
0F78
005C
DO68
0048
0E78
006C
D068
oous
0E78
006C
D068
0062
0063
0058
0048
0E78
006C
D068
0068
oous
0E78
006C
D068
oousg
0E78
006C
D068
0048
0x78
006C
D068
o048
0E78
006C
D068
oous
0E78
006C
D068
ooug
0E78
006C
DOAS
0048
0E78

WRITERBLE COKTROL STORE TEST 06-232431ROCA13 PAGE

RO4PC

8509
0002
8627
1089
3640
0012
8028
4010
8680
0012
8029
3080
86C0
0032
802A
4030
8700
0032
8028
0170
0050
0050
3080

TEST MODULES

2948
2349
2950
2951
2952
2953
2954
2955
2956
2957
2958
2959
2360
2961
2962
2963
2964
2365
2966
2967
2968
2969
2970
2971
2972
2973
2974
2975
2976
2377
2978
2979
2980
2981
2982
2983
2984
2985
2986
2987
2988
2989
2590
2991
2982
2993
2994
2935
2995
2997
2998
29938
3000

pCY

OE788600
006CC302
DC68ED27
00481680
0E786540
COEC0012
Dogesc2se
0044010
0r788680
GosCCR12
D068e329
00482980
QE78€€CO
006C0C32
DO68EL2A
ooueLe30
0E7882700
006CC032
D0685022
00620170
0063CC50
00680050
Q0483080
0E788770
C06C5032
D068802C
006800650
ooL8LN3C
0E7887C0
006CQ032
D068802D
ocueo0s0
0E768800
006C0002
DO68802E
00484000
QE788840
006C0002
DO6880O2F
00481080
0E788880
006CC012
D0688030
00484010
0E7888C0
006C0022
DOEBED31
¢0482080
0E788£900
¢06CC022
DO688O32
00484020
0E788940

)

60
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BF C+V+5+L,TST9.¥95

L NULL,¥E0,YDP1

LI YD,*27*,1IR
TSTI.M65 ¥ YD,¥R1,YD
BF C+V+G+L,TSTI.HAO

L NULL,%R1,YDP1

LI D,t28',IR
TST9.%20 X YD,YD,HR1
BF C+V+G+1,TSTG . ¥A5

L NULL,¥R1,YDDP1

LI ¥D,"29°',I®
TST9.M¥AS5 ¥ ¥D,¥R3,YD
BF C+V+G+L,TSTO.MAS8

L NULL,%23,YDP1

LI YD,*2r,IR

TST9.MRE X YD,¥YD,MR3
BF C+V+G+L,TSTO9.MAA

L NULL,%R3,YDP1

LI YD,*'28°,IR
TSTI9.¥AA L “R2,N7LL

L MR3,¥DR

L YD,¥DR

X YD¥R3,¥D

BF C+V+G+1,TSTO . MAB

L NULL,MR3,Y¥DP1

LI ¥D,*2C*,I®
TST9.MAB L YD,¥DP

X YD,YD,¥R3

BF C+V+G+L,TST9.MFA

L NULL,¥R3,YDP1

LI YD*2D* IR

TST9.MER X YD,M¥RO,YD
BF C+¥+G+L,TST9,. 4RO

L NULL,¥R0,YDP1

LI Yb,'22',IR
TST9.MBO X YD,YD,MRO
BF C+V+G+L,TST9.¥B2

L NULL,¥20,YDP1

LI ¥YD,*2F*,IR
TST9.MB2 X ¥YD,¥R1,YD
BF C+V+G+L,TST9.MBY

L NULL,%1,YDP1

LI YD,*39',IR

TST9.MB4 X YD,YD,¥R1
BF C+V+G+L,TST9.¥B6

L NULL,¥%R2,¥DP1

LI YD*'31*,IR

TST9.MB6 X YD, ¥R2,YD
BF C+V+G+L,TST3.¥ES

L NULL,MR2,YDP1

LT Yn,.*32*' IR
TST9.N¥B8 X ID,YD,MR2

BF C+V+G+L,TSTS.HNBA



MODEL 3220 WRITEABLE CONTROL STORE TEST 06~232MS1RC0A13 PAGE €1 08:11:57 05/10/82

EXEC - ETPE RO4PG TEST MODULES

002448 006C 0022 3001 DCY 006C0022 L XOLL,¥R2,YDP1
6o244cC D068 8033 3002 DCY D0688033 LI ¥5,'33*,1IR
002450 0063 0172 3003 DCY 00630172 TSTS.MBA L MR3,NULL,YDP1
002454 0068 0083 3004 DCY 00680083 L Yb,¥o,¥YDX¥1
002458 0C08 8A30 3005 DCY 0C088A30 BT L,TSTG.XBR
00245C 0068 0050 3006 LCY 00680050 1L YD,¥DEk
002460 0065 OAS80 3007 DCY 00650A80 SLL ¥DR,YD
002464 0C40 8200 3008 pCY OC408A00 3% C,IST9.¥BD
002468 0068 0050 3009 DCY 00680050 I YD,¥DR
00246C 0035 C001 30190 DCY 0035C001 CI EDR,YD,'%*
002470 306C 0173 3011 DCY 006CC173 L KXULLI,NULL,YDX¥1
002474 0068 0052 3012 nCY 00580052 L Y5,¥DR,YDP1
002478 0058 0050 3013 DCY 00680050 I YD,¥DR
00247C QE00 8050 3014 DCY 0E008050 B TST9.¥00
0024890 0056C €172 3015 DCY 006C0172 TSTS9.%2D L NULL,NULL,YDP1
002484 9018 4085 3016 DCY 00184085 SDEC ¥D,¥YD,Y¥D
002488 0CsC 0173 3017 DCY 006C0173 L NULL,KYLL,YD¥1
00248C 0068 Q050 3018 DCY 00680050 TST9.¥BR L YD,HDR
002490 0055 0EBO 3019 DCY 00650E80 SRL ¥IR,YD
002494 JE38 8ARO 3020 DCY OE388AAC BF V+G+L,TST9.¥BC
00243538 005C 0173 3021 DCY 006C0173 L FULL,NULL,YDK1
00249C 0068 0052 3022 DCY 006806052 L YD,¥DEK,YDP1
002470 0068 0050 3023 DCY 0068005¢C L YD,¥DR
CO2uAl JECO 8050 3024 DCY 0EQGCRO50 B TST9.MCO
002428 0068 0172 3025 DCY 00680172 TSTS.¥BZ L YD,NULL,YDP1
0024AC De68 0170 3026 DCY D0S8O170 L YD, NULL,IR
3027 *
3028 * MICROCODE TO TEST THE XICOREGISTERS USING DATA PATTERNS OF
3029 * R'S AND 5°'S.
3030 *
2000 2430 3031 MICTBL2 EQU *
0024B0 0085 0080 3632 oCY 00€50080 L ¥DE,YD
0024RY 0060 0082 3033 DCY 00600082 TST9.X00 L MRO,YD,YDP1
0024B8 3068 0050 3034 DCY 00680050 L YD ,¥DR
CO24BC o0ug8 0080 3035 LCY 00sg0080 X ¥D,¥R0,YD
0024C0 CE78 8070 3036 DCY 0E788070 RF T+5+V+L,TSTO.NOS
co24Cy 006C 0002 3037 DCY 006C0002 L NULL,¥%RO,YDP1
0024Cs8 DOE8 8014 3038 DCY DOEBEOTY s TD,t14 IR
0024CC 0068 0050 30339 DCY 00680050 TST3.X05 L YD,MDR
0024D0 c048 4000 3040 pCY oou4840G0 ¥ ¥D,YD,MRO
002404 0278 80CO 3041 bCY 0E7820C0 aF C+G+V+L,TSTI.N10
0024D8 005C 0002 3042 DCY 00eC0C02 L KULL,¥RO,YDP1
oc2upcC J0£3 8015 3043 ple D0688015 LI ¥3,'15',1I7
Q024EQ 0061 0050 3044 DCY 0061005¢C TST2.N10 L ¥R1,¥DR
0024E4 0068 0050 3045 DCY 006800590 L YD,¥DR
0024ESB o048 1080 30u6 DCY 004810890 X ¥D,¥R1,¥YD
0024EC 0E78 812G 3047 DCY 0E788120 3F C+5+V+L,TST9.¥15
0024F0 006C 0012 3048 DCY 006C0012 L NULL,¥R1,YDP1
0024F4 D068 801C 3049 LCY D068801C LI Yo, 1C' IR
0024F8 0068 0050 3050 DCY 00680050 TST9,K15 L YD, MDR
0024FC oou8 4010 3051 DCY 00484010 X iC,Y¥D, ¥R
002500 JE78 8170 3052 DCY CE788170 3F C+5+47+L,TST9.N20
002504 006C 0022 3023 DCY co6C0022 L NULL,¥MR2,YDP1

'



¥ODEL 3220 WRITEARLE CONTRBOL STORE TEST 06-232K91ROCA13 PAGE 62 08:11:57 05/13/82

EXEZC - ETPE RO4PCG TEST KODULES

002508 DOE8 301D 3054 DCY £068801D LI I2,*1D*, IR
00250C 0068 0050 3055 DCY 50680050 TSTS.¥20 L YD,¥DR
002510 0062 0050 3056 nCy 00620050 L ¥R2,¥DR
002514 ooug 2080 3057 oCY cous82080 X Y°,4R2,YD
202518 0278 81DO 3058 DCY 0E7881D0 BF C+5+V+L,TSTG.N25
00251C 006C 0022 3059 DCY 006C0022 L N7LL,4R2,YDP1
002520 D068 2024 3060 DCY D0683024 LI Y>,'24°,1IR
002524 0068 COSS 3061 DCY C0680050 TST9.NZ5 L YD, ¥DR
002528 00ou8 4020 3062 DCY 20484020 X Y2,YD,MR2
00252C OE78 8220 3063 DCY 2E788220 BF C+5+V+L,TST9.N3C
002530 006C 0022 3064 DCY 006C0022 L STLL,MR2,YDP1
002534 D068 2025 3065 DCY D0688025 LI ¥o0,'25%,IR
002538 0068 0205¢C 3066 LCY 00680050 TST9.N3C L YD, ¥DR
00253C 9063 ©£0S¢ 3067 bCY 60630050 L ¥23,MDR
002540 Q048 308¢C 3068 DCY 00483080 X Y2 ,¥R3,YD
002544 0E78 5280 3069 DCY OE788280 BF C+G+V+L,TSTI.N3E
002548 006C 2032 3070 DCY 006C0032 L ETLL,%R3,Y¥YDP1
00254C D068 RQ2C 3071 DCY 2068802C LI ¥3,*2C',IR
0025590 0368 0050 3072 DCY 20680050 TSTG. N2z L YD,¥DR
002554 0048 4G3¢C 3073 oY co484030 X YC,¥D,¥R3
002558 0E78 38280 3074 DCY CE7882D0 BF C+5+V+L,TSTO.NUO
060255C 006C G032 3075 DCY Jo06cee3z2 L NULL,¥R3,YDP1
002560 DO6E 502D 3076 DCY D068802D LI ¥2,'2p', IR
002564 006C 5172 3077 DCY Q06C0172 TST9.K85 L NULL,NULL,YDP1
002568 006C €172 3078 DCY 006CC172 L NULL,NULL,YDP1
00256C 0045 405¢C 3079 DCY o045405¢C X MDR,YD,¥DR
002570 0E78 8360 3080 DCY CE7388360 BF C+V+G+L,TST9.N50
002574 0062 2083 3081 DCY 00650083 L MDE,¥D,YDN1
002578 006C €173 3082 DCY 006CC173 L NULL,NULL,YDM1
00257C 006C 0173 3083 DCY 206C0173 L NULL,NULL,YD™1
002580 0068 0050 3084 nCY 50680050 L YD,MDR
002584 0ECO 8010 . 3085 DCY 0E008010 B TST9.%00
002588 006C 0173 3086 DCY 006C0173 TST9.N50 L NULL,NULL,YDH¥1
00258C D068 0170 3087 nCY DOE80170 L YD,NULL,IR

0000 258F 3083 MICTBL2E EQU *-1

-,



S

MODEL 3220

EXEC -ETPE RO4PO

€0259¢C
002592
002554
002598
00259C
00259E
Q025R0
0025A2
0025A6
00258
0025AC

0C25AE
002580
002582
002586
0025B8
0025BA
0025BE
0025C2
0025CH
0025Cs
0025CA

080D
6711
50EQ
670
E807
082D
0733
E670
£327
5870
030F

082D
0733
2670
=827
080D
50E0Q
£670
0711
£807
5870
030F

WRITEARLE COKTROL STORY TEST 06-232X91R0CA13 PAGE 63 08:11:57 05/10/82
TEST SUBROUTIKES
3030 Kemmmm e oot e e —————— s o oo
3081 *
3652 * TEEST PRCGRAH STRBRCUTINES
3093 *
3094 Femmmmeme e e e ———e-m—ec——om o
3095 *
3096 * k *k ¥ % ¥ % * 4k *® %k Kk *k *k k % * *k *k * k *x &® Kk &
3087 * *
3098 * SUBROUTINE WRITES THE CONTENTS OF REGISTER *
3099 * TST INTC THE WCS LOCATION WHOSE ADDRESS IS *
3100 * IN REGISTER ADRS, THEN READS THE LOCATION *
3101 * BACK AXKD PLACES THE RETURNED DATR IN DAT *
3102 * *
3103 * A SLOW WCS FIXED FOM RIT MNAY CARUSE THE *
3164 * PROCESSCR TO BEHAVE UNPREDICTABLY WHILE *
3105 * EXECUTING THIS ROUTINE IN AN EXHAUSTIVE TEST. *
* *
;;’ggt****t***'k*i***i********t
3108 *
3106 WANDR IR 0,ADRS ADDRESS
311¢ XR 1,1
2824 3111 ST TST,TSAVE TEST DATA
2824 3112 LA DAT,TSAVE
3113 WDCS DAT WRITE IT
3114 LR 2,ADRS
3115 ¥R 3,3
2828 3118 IA DAT,DSAVE
3117 RDC DAT READ IT BACK
2828 3118 L DAT,DSAVE CATA RETURNED.
3113 BR LINK
3122 0+
3121*ttt**t*i*i*ti**ti***t**t
3122 * *
3123 * SUBRJOUTINE READS THE WCS LCCATION WHOSE *
3124 * ADDRESS IS IN REGISTER ADES. THE DATA READ IS *
312 * RETURNED IN REGISTER DAT. THEN THE LOSCATION *
3126 * IS RE-WRITIEN WITH THE CCNTENTS CF REG. TST. *
3127 * *
3128 * % & x Kk F* Kk * *x * * *k * % * * *k Kk * Kk Kk k d * x
3123 *
3130 RANDW IR 2,ADERS ADDRESS
3131 ¥R 3,3
2828 3132 LA DAT,DSAVE
3133 DTS DAT READ IT
3134 iz 0,ADRS
2824 3138 ST TST,TSAVE
2824 31386 LA DAT,TSAVE
3137 iR 1.1
3138 ¥DCS DAT
2828 313s L DAT,DSAVE
3140 BR LINK
314y o+
3142 =+ SUBROUTINE CLEARS DCS IMAGE

(

N’

o



MODEL 3220 WRITEABLE CONTROL STORE TEST 06-232M91R0CA13 PAGE 64 08:11:57 05/10/82

EXEC -ETPE RO4PO TEST SUBROUTINES

3143 *

0025CC 0777 3144 CLRIMg XR DRT,DAT

0025CE 0744 3145 CLRILP XR ZERO,ZERO

0025D0 5074 2A9C 3146  CLRILP1 ST DAT,IMAGE(ZERO)

0025D4 2644 3147 RIS ZERO,4

0025D6 C540 0040 31u8 - CLHI ZERQ,64 16 FULLWORDS

0025DA 2085 =002EDC 3143 BLS CLRILP1

0025DC 0744 3159 xR ZERO,ZERO

0025DE 030F 3151 BR LINK
3152 *
3153 * SUBROUTINE PROPROGATES IMAGE THROUGH ALL WCS
3154 =

0025E0Q E6CO 2a9C 3155 COPY LA POINT,IMAGE

0025E4 4800 1816 3156 LH 0,DCSLO

0025E8 241F 3157 COPYL LIS 1,15 15 FULLYORDS

0025ER E80C 3158 ¥DCS POINT WRITE IMAGE

0023EC CAQ0Q 0010 3159 AHI 0,16

0025F0 4500 1822 3160 CLH 0,DCSHI DONE?

0925F4 2086 =0C2EEE 3161 BLS COFYL NQ

0025F6 03CF 3162 BR LINK
3163 *
3164 d * Kk *k Kk Kk k Kk % *k ¥ ¥ * k& * % * ¥ % *k *k Kk * * *
3165 * *
3166 * SUBROUTINE WRITES THE 16 FULLWORD IWAGE T0O *
3167 * THE WCS LOCATION WHOSE ADDRESS IS (DCSLO) *
3168 * PLUS (PASS). CALLING SEQUEKCE IS: *
3169 * BAL LINK,WRITD *
3170 > *
3171i***i***************ti*t*
3172 *

002EF8 4800 1816 3173 WRITD LH 0,DCSLO CALCULATE START ADRS

0025FC 4300 2856 3174 RH 0,PASS

002600 241F 3175 LIS 1,15 16 FULLWORDS

002602 670 2ASC 3176 LAa DAT, IMAGE

0062606 E807 3177 WDCS DAT WRITE IT

002608 030F 3178 BR LINK
3179 *
3180 * ok ok k k ok %k * Kk Kk *x Kk *x Kk k * * Kk *k %k d * ¥ * ¥*
3181 * *
3182 * SUBROUTINE COMPARES WCS OUTPUT AGAINST *
3183 * THE WCS INPUT IMAGE. *
3184 * *
3185 * k Kk k Kk dk Kk ok k k * Kk Kk k % % * * * *x * *x * * ¥
3186 *

00260R 50F0 2840 3187 READD ST LINK,CRET

00260E 4820 2856 3188 LH 2,PASS CALCULATE

002612 4320 1816 3189 RH 2,DCSLO DCS START ADDRESS

062616 243F 3190 LIS 3,15 16 FULLWORDS

002€18 E670 2AS5C 3131 LA DAT,BUFF

00261C £827 3192 RDCS DAT READ

00261E 0788 3193 XR TAR.TAB

002620 08D2 3194 LR ADRS,2

002622 58E8 2A9C 3195 COKPRL L TST,IMAGE(TAB) DATA WRITTEN
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MODEL 3220 HRITEABLE CONTROL STORE TEST 06-232¥S1R00A13 PAGE 65 08:11:57 05/10/82

EXEC -TTPE RO4PO TEST SUBROUTINES

002626 5878 2A5C 3196 L DAT,BUFF (TAB) DATA READ

00262A 41F0 267C 3197 BAL LINK,CHEXDAT CO¥PARE

00262E 2601 3198 RIS ADRS,1

0028630 2684 3199 AIS TAB, 4 BU¥P INDEX

002632 Z580 Gou40 3200 CLHI TAB,64

002636 2084 =002622 3201 BLS CCMPRL LooP

002€38 58F0 2840 3202 L LINK,CRET RETURN

00263C G30F 3203 BR LIW
3204 *
3205 * SUBROUTINE COMPARES ALL WCS TO THE INAGE
3206 *

00263E 0744 3207 READCS XR ZERO,ZEROC

002648 4040 2856 3208 STH ZERC,PASS

002644 50F0 2840 3209 ST LINX,CRET

0028648 4820 1816 3210 LH ADRS,DCSLO START ADRS

00264C 682D . 3211 RDCSL LR 2,RDRS

00264E 2670 2A5C 3212 LA DAT,BUFF

002652 243F 3213 LIS 3,15 16 FULLWORDS

002854 £827 3214 BEDCS DAT READ

002656 0788 3215 XR TAB,TAB

002658 5828 2A9C 3216 CMPRL L TST,IMAGE(TAB) DATA EXPECTED

060265C 5878 2A5C 3217 L DAT,BUFF(TAB) DATA OBSERVED

002660 41F0 267C 3218 BAL LINK,CHKDAT COMPARE

00266t 2684 3213 AIS TAB, 4 BUMP INDEX

002666 2601 3220 AIS ADRS,1 INCREMENT ADDRESS

002668 £580 0040 3221 CLHI TAER,64

00266C 2082 =002€58 3222 BLS CMPRL LOQP

00266E 45D0 1822 3223 CLE ADRS,DCSHI )

002672 4280 264C 3224 RL RDCSL LOCP

002676 S8F0 2840 3225 L LINK,CRET

002671 030F 3226 BR LINK RETURN
3227 * * * * *k % *x * &k * * * * *k Kk * * *x * *k * * * * *
3228 * SUBROUTINE COXPARES REGISTERS TST AND DAT *
3229 * IF DIFFERENT, REGISTERS ADRS, TST, AND DAT *
3230 * ARE CONVERTED TO ASCII IN ¥SG3. *
3231 * CALLING SEQUENCE IS: BAL LINK,CHKDAT *
3232 * *
3233 * * * Kk * k Kk Kk Kk Kk * * ¥ Kk Kk *k * * ¥ * * * Kk ok &
3234 x

00267C 3587 3235 CHKDAT CLR TST,DAT CCMPARE

00267E 033 3236 BER LINK 0K

00268C 5080 2830 3237 ST LINK,LINKSAY SRYE RETURN ADDRESS
3238 *

002584 30D0 2820 3233 ST ADRS,ASAVE SAVE RFGISTERS

002688 S0EO0 2824 3240 ST TST,TS2AVE

00268C 5070 2828 3241 ST DAT,DSAYE

002690 50C0 282C 3242 ST POINT,PSAVE
3243+

002694 2408 3244 LIS RO,8

002696 5810 2820 3245 1 R1,ASAVE ¥

002694 5620 291A 3246 LA R2,MSG3 DESTINATION

00269E 41F0 11A4 3247 BAL LINK,HEXASC ADDRESS

002642 5810 2824 3248 L R1,TSAVE ¥

-

i



MODEL 3220

WRITEABLE CONTROL

EXEC -ETPE RO4PO TEST SUBROUTIXES

0026A6
0026AA
002€AE
0026B2
0026B6

0026BA
NO026BE
002€C2
0026CH
0026CH
0G26C8
0026CC
0026D0
0026D4
0025D8
0026DC

0026E0
0026E4
0026E8
0026EC
0026F0
CO26F4

0026F6
0026FA
0C026FE
002702
002706
002704
00270E
002712
0027194
002718
002711
00271E
002720
002724
002726
002728
00272A
00272E
002732
002734
002738

E620
41F0
5810
E620
41F0

C870
4070
2474

41F0
4870
4230
c850
41¥0
c850
4170

58FQ
58D0
580
5870
58C0
030F

50F0
4OFO
D000
4880
4230
41FO
4300
1171
C8BO
0AB7
€570
2135
4870
1171
0AB7
2451
6158
4810
2611
4010
F510

2923
1124
2828
292C
1174

3041
172E

26F6
180A
260
28FC
11CC
2914
11CC

2330
2820
23824
2828
282C

2834
16E6
2RES8
18017
2712
OFBE
2744

29F2
0014

=0Cz728
16F2

0000
16F0

16F0
00600 80cCC

3249
3250
3251
3252
3253
3254
3255
3256
3257
3258
3259
3260
3261
3262
3263
3264
3265
3266
3267
3268
3269
3270
3271
3272
3273
3274
3275
3276
3277
3278
3279
3280
3281
3282
3283
3284
3285
3286
3287
3288
3289
3290
32891
3282
3293
3294
3295
3296
3297
3298
3299
3300
3301

*

CHKEXT

* Ok % A % * *

TALLI

TALLIO

TALLI?

LA
BAL

BAL

SUBROUTINE

ST
STH
STHM
LH
BNZ
BAL
B
SLLS
LHI
AR
CLHI
BNES
LE
SLLS
AR
LIS
AHNM
LH
AIS
STH
CLI

STORE TEST 06-232¥91RO0OA13 ©PAGE 66

R2,MSG3+9
LINK,HEXRSC
R1,DSAVE
R2,MSG3+18
LINK,HEXASC

DAT,CtCA”
DAT,ERRNO
DAT,¥'OR*
LINK,TALLI
DAT,TALLI+S
CHKEXT
R5,MSG2
LINK,PRINT
RS ,MSG2
LINK,PRINT

LINK,LIN¥SAV
ADRS,ASAVE
IST,TSAVE
DAT,CSAVE
POINT,PSRYE
LINK

LINK,LINKSAV?
LINK,NOERR
RO,RSAVE
CHAR,TALLY+6
TALLIO
LINK,ERR
TALLI2

DAT, 1

CHAR ,ERRORO0
CHER,DAT
DAT,X'14°
TALLIN
DAT,BTESTNO
DAT,1
CHAR,DAT
ONE, 1

OKE, 0(CHAR)
R1,TCTERR
R1.1
R1,TOTERR
21,X'8000"

J

08:11:57 05/10/82

DESTINATION
DATA EXPRCTED
¥

DESTINATION
DATA OBSERVED

COMPARE ERROR

PRINT *ERRQOR
¥
NO EEROR MESSAGE

3
)1
()

LY

PRINT MESSRCE

RESTORE REGISTE®S

RETURN

TALLYS ERRORS AND PRINT ERRCP HESSAGES

SAVE RETURN ADDRESS
SET NC ERRCR FLAG

TALLY OPTIQOH SET?
YES, BRANCH
PRIKT ERROR NUMR=ER

SHIFT ERRNC XUMBER ONCE
GET ADDRESS OF ERROK TABLE
BUILD ADDRESS

ERROR OA?

NG, BRANCH

YES, GET TEST NJMBER
DOUBLE

FORM TALLY ADDRESS

INCRMENT TALLY
INCRMENT TOTAL RRROR

ERROR EXCEEDS ‘'7FFF' ?



¥JDEL

3220

WRITEAERLE CONTROL

EXEC -ETPE RO4PO

G0273E
002742
002746
0027434
00274E
002752

002754
002756
002754
00275C
00275E
002762
002766
00276A
00276C
00276E
002772
002774
002778
00277C
002780
002782
002784
002786
002784
00278E
002790
002758
002798
00279¢C
002720
0027A4
002738
0027AC
002780
0027B4
002788
00278A
0027BC
0027C0
0027Ct
0027C6
0027C8
0027CA
0027CE
002702
002704

4280
41FQ
4300
D100
5870
030F

274R
2754
CE74
2RAES
2834

2834

2834
16DE
23F2

0067

280A
2834
OB32

0002
2730

0004
27C8
0008
27BA
3030
172C
000R
27Dy
2227
172C

3030
172C

3030
172C

STORE TEST 06-232491R00A13 PARGE 67 08:11:57 05/10/82

TEST SUBROUTINES

=0C2762

=002782

=00276¢€

=002704

3302
3303
3304
3305
3306

TALLI2

*
*

BL

BAL
B
L¥
L
BR

TALLI2
LINK,ERRLISTC
XEEP92
RO,RSAVE
LINK,LINKSAV1

II¥K

NO, BRANCH
PRINT ERROR TABLE
PRINT TOTAL & TOTERR®

* ROUTINE PRINTS ERRORS TALLIED WHEN BREAK XEY IS DEPRESSTD,
* CLEARS THE EBRROR TABLE AND RETURNS TO THE COMMAND MODE.

*
*
E

RRLISTC

ERRLIST

ERRLISTA
ERRLIST1

ERRLISTO

ERRLIST2

ERRLIST4
ERRLISTS
ERRLIST7
ERBRLISTY

ERRLISTS6

TAB,0
LINK,LINKSAV1
EPRLISTA
TABR,C
TAR,LINKSAV1
TAB,BRKVECT
CHAR,ERROCROO(TRB)
ERRLIST2
TAB,2
TAB,ERREND-ERROROO
FERLIST1
RET2,CLRTBL
LINK,LINKSAVH
oPTINZ

LINK

CAT,TAB
TRT,1
DAT,X'0R"
ERRLISTS
ZET,X'0A"
DAT,X'0A"
LRRLISTS
DAT,8
=2RLIST7
DAT,X'3030"
DAT,ETESTNC
DAT,X"0RA"
TRRLISTE
R3,Co*%!
£3,ETESTXO
ZRRLISTSE
23,6
R3,X"3030"
?3,ETESTNO
DAT,X°OA"
ERRLIST6
R3,9
R3,X*'3030"
23,ETESTNO
DAT,X'OA"
20,2

ZERO LINK RADDRESS
CLEAR BREAX VECTOR

CLEAR ERRCR TABLE

50, PRINT BRIAK TERXINATION
RETURR TC CALL

IS IT ERRCR 14 OR GRFATER?

IS IT ERROR 42 OR 132
HC,BPANCH

TEST 06

STORE TEST NUMRER



YODEL 3220 WRITEARLE CONTROL STORE TEST 06-23291200A13 PAGE 68 08:11:57 05/10/82

EXEC -ETPE RO4PO0 TEST SUBROUTINES

|
) 0027E0 41F0 1258 3358
‘ 0027EL 40F0 16E4 3359
0027ES8 41E0 107C 3360
0027EC 26404 3361
' 0027EE 081B 3362
0027F0 T820 2978 3353
0027F4 41F0 11AL 3364

0027D6 0817 3355 Lg P1,DAT
0027D8 £820 172E 3356 18I R2,EBRKO
0027DC 41F0 11AL 3357 2AL  LINK,HEXASC CONVERT ERROR NUMBER TO ASCII
3L  LINK,CRLF
STH  LINK,ISITEERR FOGRCE PRINT
&AL  PRET,ERRA1 PRINT ERROR TTNH
1IS  RO,4
13 £1,CHAR
TRI R2,¥SG7+14
, EAL LINK,HEXRSC CCONVEERT TO A<CII
; 0027F8 C850 2964 3365 LEI  R5,HSG7
0027FC 41F0 11CC 3356 3L  LINK,PRINT PRINT TOTAL NUM3TR OF TIMES ERROT o~
, 002800 24F0 3367 IS LINK,O
f 002802 4OFO 16EL 3368 sT4  LINK,ISITERR ZERO FLAG
002806 4300 276C 3369 =} ERRLISTO
3370 *
{ 3371 *
3372 * SUBROUTINE CLEAR ERROR TALLY TABLE
3373 *
¢ 3374 *
0000 280A 3375 CLRTBL 237  *
002804 E6CO 29F2 3376 1A POINT,ERROROQ GET TABLE ADDRESS
¢ 00280E 0744 3377 xR ZERO,ZERO :
002810 40uC 0000 3378 CLRTBL1 STH  ZERO,O(PCINT)
002814 26C2 3379 RIS  POINT,2
{ 002816 C5C0 2459 3380 CLHI POINT,ERREND
002614 0221 3381 BPR  RET2
. 00281C 4300 2810 3382 B CLRTELA



MODEL

EXEC-TEST CONSTANTS &

002820
002820
002824
002628
06282C
002830
002834
002838
0028&3C
C02840
002844
002848
002&4A
00284C
0028590

0062854
002856
002858
002852
00285C

002860
002864
002868
00286C
002870
002874
002878
0¢287C
002&8¢C
002884
002888
00288C
002890
002834
002898
00289C
0028R0O
0C28a4
C028A8
0028AC
002880
002884
0028B8
0028BC
0028C0O
0028C4H
0028C8
0023CcC
00628D0

3220

0000
0000
0000
0000

nnn
vy

0000
0000
0000

AQRO

WRITEABLE CONTROL STORE TEST 06-2324¥91R00A13 PAGE 6S 08:11:57 05/10/82

0000
FFFF

TABLES

3384
3385
3386
3387
3388
3389
33930
3391
3392
3393
3394
3395
22356
3397

3398
3393
3400
3401
3402
3403
3404
3405
3406
3407

3408

3409

3410

3411

3412

3413

34174

ASAVE
TSAVE
DSAVE
PSAVE
LIRKSAY
LINKSAV1
FCODE
VIRTADRS
CRET
CONST
CONST1

ZEROS
CNES
*

DELTA
PASS
DPAGE
IPAGE
FLIP
*

PATERN

DCX
DCX
DCX
DCX
DCY

DCY

pCY

DCY

DCY

DCY

DCY

DCY

pCY

HEPFOOOOOOOO

"ROAQT ,X'AORD"

(o]

-1

0800 DIFFERENCE OF WCS HI & LOW
0

0
0
0
FFFFFFFE,FFFFFFFD,FFFFFFFR, FFFFFFFY
FFFFFFEF,FFFFFFDF, FFFFFFBF, FFFFFFTF
FFFFFEFF,FFFFFDFF, FFFFFBFF , FFFFF7FF
FFFFEFFF,FFFFDFFF,FFFFR2FFF, FYFFTFFF
FFFEFFFF,FFFDFFFF,FFFBFFFE, FEF7FFFF
FFEFFFFF,FFDFFFFF,FFBFFFFF,FF7FFEFT

FEFFFFFF,FDFFFFFF,FBFFFFFF,F7FFFFFF

EFFFFFFF,DFFFFFFF,BFFFFFFF, 7FFFFFFE

hl g

N



MODEL 3220 WRITEABLE CONTROL STORE TEST 06-232KS91B0CXA13 PAGE 70 08:11:57 05/10/82

EXEC-TEST CONSTANTS & TABLES

0028DY DFFF FFFF
0028D8 BFFF FFFF
0028DC TFFF EFFFF
0028E0 E810 3415 INSTAB BCX =210,E830,E840,E850,E850,E870,E880
0028E2 E830
0028E4 E840
0028E6 *850
0028E3 E8FQ
0028EA =870
0028EC ¥880
0028EE ©890 3416 DCXY ~8%0,¥8A0,E8B0,E8C0,E2D0,E8E0,ERFD
CO028F0 £8A0C
0028F2 £8B0
0028F4 E8CO
0028F6 £8D0
0028F8 E8EC
0028FA E8F0
3417 *
0028FC 0000 3418 MSG2 e X*C000',C*ADDRESS EXPECTED NBSERVED',¥'0D0O"
0Q28FE 4144 L4452 45532 5320
002906 2045 5850 4543 5445
00250E 4420 4FL42 534F £256
002916 usuy
002918 0000
002911 2020 2020 202C 2020 3418 ¥SG3 bC c* '
002922 2020 2020 202C 2¢20
00292A 2020 2020 202C 2020
002932 2020
002934 0DOA 3420 DC Y*ODOA®
002936 4EY4F 2057 4353 2046 3421 KSGS bC C*N0 WCS FOUND®,X*'CICO"*
00293E 4F55 4=y
002942 0D00
00294y 5743 5320 4u4ut 5445 3422 MSG4 DC C'WCS DETECTED®,X*0DOG*
00294C 4354 4544
002950 0D00
002952 5445 5354 2045 5845 3423 MSGs IC C*TEST EXECUTION STAETED',X'0D0OO’
002952 4355 5449 L4F4E 2053
002962 5441 5254 4540
002968 0D00
00296R SU4F 5441 4C20 U34F 3424 HSG7 DC C*TOTAL COUNT = *,X°0D00"
002972 554E 5420 3D20 2020
002974 2020
00297C 0D00
00297E 5445 5354 205C 4154 3425 MSGS8 pC C*TEST PATTERN ERROR RITS *,X'0DCO’
002686 5445 524E 202C 2045
00298E 5252 4F52 2042 ug54
002996 5320
002998 ) 0DNo
00299A 2020 2020 202¢ 2020 3426 MSG9 DC c* - *.X"0D0O"
002922 2020 2020 202D 2020
0029RA 2020 2020 2026 2020
0029B2 2020
0029B4 0D0oo



MODEL 3220

EXEC-TEST CONSTANTS & TABLES

0029B6
0Q29BE
0029C6
0029CE
0029D2
0029D&
0029DC
0029E4
0029EC
0028F0

0029F2
0029F4
0029F6
0029F8
0029FA
0029FC
O029FE
002A00
002A02
002A04
002A06
002R08
002202
00220C
002R0E
002A10
002a12
002R14
002416
002218
002A1A
002A1C
002A1E
002A20
002A22
002A24
002R26
002228
002A2A
002A2C
002A2E
002A30
002A32
002A34
002A36
002A38
002A33
002A3C
002A3F
0023840
002R42
002744

4641
ngus
5541
4553
0D00
2020
2020
2029
2020
0D00

00090
0000
0000
0000
0009
0000
0000
0000
0000
0050
0000
0000
0000
0000
0000

WRITFABLE CONTROL STORE TEST 06-232¥91R00A13

554C
2020
4C20
5320

2020
2020

nan
vew

2020

5420
5649
4144

2020
2020
2020

434F
5254
4452

2020
2020
202¢

3427

3428

3429
3430
3431
3432
3433
3434
3435
3436
3437
3438
3439
3440
3541
3442
3443
3u4y
3445
3446
3447
3448
3849
3450
3451
3452
3453
3454
3455
3456
3457
3458
3459
3460
3461
3462
3463
3u64
3465
3466
3467
3468
31469
3470
3471

HSG10

¥SG11

*

ERROROO
ERRORO1
ERRORO2
ERRORO3
ERBROROY4
ERROROS
ERROROS6
ERRORO7
ERROROS8
ERROROS
ERKGOOR
EKRO10R
ERRQ20R
ERRO30A
ERROL4OA
ERROS0R
ERRO60R
ERRO70R
ERROR12
ERROR13
ERROR1L
ERROR15
ERROR16
ERROR17
ERROR18
ERROR19
ERROR1TA
ERBOR1B
ERROR1C
ERROR1D
ERROR1TE
ERROR1F
ERROR20
ERROR21
ERROR22
ERROR23
ERROR24
ERROR25
ERRGR26
ERROR27
ERROR28
ERROR29

DC

DC

DCX
DCX
DCX

DCX
DCX
DCX
bCX
DCX
DCX
DCX
DCX
DCX
DCX
DCX
DCX
DCY
DCX
DCX
DCX
DCX
DCX
DCX
DCX

DCX
bCX
DCX
DCX

DCX
2CX
DCX
DCX
DCX
DCX
DCX
DCX
DCX
DCX
DCX
DCX

C'FAULT CODE

[=NeNeoNoNeoNsNoleNoloNeNeleleoNeNoloNeNooNoNolo oo Neo NoNolleNo o Ne e RelleNo o oo Ne Ne Rl

(

PAGE 71 08:11:57 05/10/82

ERROR
ERROR
ERROR
ERROE
ERROR
ERROR
ZRROR
ZRROR
ERROR
ERROR
ERROR
ERROR
ERROR
ERROR
ERROR
ERROR
ERROR
ERROR
ERROR
ERROR
ERROR
FRROR
ERROR
ERROR
ERROR
ERROPR
ERROR
ERROR
ERROR
ERROR
ERROPR
ZRROR
ERRO®
ERROR
ERROR
ERROR
ERROR
ERROR
ERROR
ERROR
ERROR
ERROR

VIRTUAL ADDRESS

*%00
*%01
**02
**03
**0[4
**05
**06
**07
**08
**09
000A
0104
020A
0303
040A
0504
0504
0702
0612
0613
0914
0915
0916
0917
0918
0919
0914
0918
091C
091D
091E
091F
0920
0921
0922
0923
0924
0925
0926
0927
0928
0929

*,X'030C"

‘,¥°0D0oC"



MODEL 3220 #RITEABLE CONTRGCL STCRE TEST 06-232MS1RO0A13 PAGE 72 08:11:57 05/10/82

EXEC-TEST CONSTANTS & TABLES

002R46 0000 3472 ERROR2A DCX 0 ERRCR 0923
002248 0000 3473 ERROR2B DCK 0 ERROR 092R
002AUA 0000 3474 ERROR2C DCX O ERROR 092C
002R4C 0000 3475 ERROR2L DC 0 ERRO® 092D
002ALE 9000 3476 ERROR2E DCX O ERRCR 092E
002250 0000 3477 'ERROR2F DCY ¢ ERROR 092F
002252 0000 3478 ERROR30 DCY O ERROR 0930
002R54 2000 3479 ERROR31 DCY O ERROY 0931
002256 0000 3480 ERBOR32 DCY O ERROR 0232
002258 0000 3481 ERROR33 DCX 0O ERRC® 0933
0000 2A59 3482 ERREND  FQU  *-1
3483 *
348U Fmmmmm e e
3u85
0006 2A59 3486 LNZ3 EQU  *-1
3UBT Koo m oo e




( - ( o

MODEL 3220 WRITEABLE CONTROL STORE TEST 06-232M91R00R13 PAGE 73 08:11:57 05/10/82
EXEC ~ ALL TEST PROGRAM STORAGE AREA

3489 * EXEC & TEST PROGRAM (COMMOR) STORAGE AREA
349¢ *

3491 *

3492 **CHKSUH

3493 * START OF CHKSUHM FILE

3494 *
3495 *
3496 *
002A5C 3497 ALIGN &4
00225C 3498 BUFF DS 6L
00248C 3493 IMAGE DS 64
002ADC 3500 OPTBUF DS 6 OPTION INPUT BUFFER
002AE2 3501 TIOSAVE DS 2
CO2AEG 3502 TENP DS 2 TEMPORARY STORAGF® LCC
O02RES 3503 ALIGEK 8
002RES 3504 RSAVE DS 136 REGISTER SAYE & PSW SAVE AREA
002B70 3505 INTSAV DS 64 BEGISTERS ON EXT/IMM INTERRUPT
002BEO 3506 ERRSAVE DS 54 REG STORAGE FOR TRROR ROUTINES
002BFO 3507 DS 256 REG SETS 4-F, 8/32 WITE 8 SETS

002CFO0 3508 DS 64 DOUBLE PRECISION FP REG SAVE AREA

e



KODEL 3220 WRITEARBLE CONTROL STORE TEST G6-232MS1RO0R13 ©PAGE 74 08:11:57 05/10/82

CHXSUM/4117 PUNCHER

002530 2400 3510 SCHKSUM LIS RO,Q PUNCH ¥17 TAPE WITH CHECKSUM
cgo2p32 9510 3511 EFSR P1,KkO SELECT PEG. SET ©
3512 «*
002034 £610 0AO0O 3513 LDAI R1,CRIGINA START
002D38 2421 351z LIS R2,1 INCREMENT
002D3R E630 2A59 3515 LDAT R3,LNZIB FINAL
002D3E 2440 3818 LIS R4,0 CHECKSUM BYTE
002pu¢ D351 0000 3517  SGEN LB R5,0(R1)
002044 0745 3518 XAR R®4,R5
002Lu46 C110 2Du0 3518 BYXLE R1,S$GEN
002D4A D240 0099 3520 STB R4, ME+3 CHECKSUY BYTE TO BOOT LCADER
3521+
002D4E C810 0080 : 3522 STRPE LHI 21,X'0C80°
002D52 9E21 3523 OCR R2,R%1 DISPLAY : NORWAL KOD®
002D54 ouuy 3524 FXBR R4,R4
002D56 3824 3525 WHR R2,R4 CHECKSUM BYTE TO D1
002D58 9411 3525 EXBR R1,R1
002D52 9501 3527 EPSR  RO,R1 HALT PROCESSOR.
3528 * |
3528 Fommem e mm e ——— s e
3530 >
002D5C D360 0073 3531 SPUNCH LB B6,X"TR" SET BCUTDY (PUNCH) ADDRESS,
002D60 DE60 007B 3332 ocC R6,X*7B" START TAPE P'NCH
002064 ID60 3533 SSR R6,RO
002246 2081 =000001 3534 BTBS 8,1
002D68 4170 2DARA 3538 BAL B15,STAPL PUNCH LEADER
002D6C U411 3536 EXBR R1,R1 (R1) = X*0080°
GO2DEE €830 0OCF 3537 LHI R3,X'CF*
002D72 DA61 0000 3538 SPNCH1 WD R6,0(R1) PUNCE BOOT LOADEP
002D76 9D60 3539 SSR B6,R0O
002D78 2081 =000001 35490 BTBS 8,1
G02D72 C110 2D72 3541 BXLE R1,SPNCH1
002D7E 41F0 2DEO 3542 BAL R15,STAPL1 PUNCH ONE-FOLD GAP.
3543 *
002D82 D340 0099 3544 LB Ry, MN+3 GET CHECKSUM BYTE
002D86 E610 0200 3545 LDAT R1,0RIGIN1 (NORKALLY X*A00')
002C8A 5630 2A59 3545 LDAT R®3,LNZRB
002D8E D351 Q000 3547 SPNCH2 LB R5,C(R1) PUNCH PROGEAM
002ps2 0745 3543 XAR R4 ,RE
002D94 9R65 3549 WDR R6,R5
002D%6 S401 3550 EXBR RO,R1
002Dss8 9820 3551 WHR R2,RC DATA ADDRESS TO DISPLRY.
002DSA 9D40 3552 SSR R6,RO
002D3C 2081 =000001 3553 BTBS 8,1
Q0Z2L9E C110 2DS8E 3554 BXLE R1,$PNCH2
002DA2 41F0 2DARA 3555 3 BAL R15,STAPL PUNCH TRAILER.
002DAS6 4300 2DUE 3555 B STAPE DISPLAY CHECKSUM, HALT PROCESSOR.

e,



MODEL 3220
002DAR C800
002DARE 2303
002DBO Cc800
002DBuY 2701
002DB6 032F
002DB8 2430
002DBA 9A63
0C2DBC 9D68
002DBE 2081
002DCO 2206

002DC2

WRITEARLF CONTROL STORE TEST 06-232MS1R00A13

0100

0080

=002DB4

=00C001
=002DB4

3558
3559
3560
3561
3562
3363
3564
3565
3566
2587
3558
3569
3570
3571
3572
3573
3574

*
*
*
STAPL

*

STAPL1

*

STAPLP

LHI
BS

LHI

SIS
BNPR
LIS
WDR
SSR
BTBS
3s

END

(

CHKSUM/¥17 PUNCHEER

RO,256
STAPLP

R0,128

RO, 1
R15
R3,0
B6,R3
R6,RE
8,1
STAPLD

FAGE

75 08:11:57 05/10/82

(CONTINUED)
TO PUNCH BLANK LEADE®
TC PUNCH 1-FOLD fGRP+

PETURY

PUNCH BLANK FRAME

CONTINUE.



¥O0DEL 3220

WRITERBLE CONTROL STORE TEST 06~232K91RCOA13

SYMBOL TABLE & CRGSS REFERENCE LIST

ASSEMBLED BY CAL/32 (3-338FGC-00

STRRT OPTIONS:

NO CAL ERRORS

T=32,ERLST

NO CAL WARNTINGS
6 PASSES

TABLE SPACE USED :

SCHKSUY
SCLOCY
SDECASC
SDECHEX
SDECTAB
SDISPLAY
SGEN
SKBINT
SNULL
S$PNCH1
S$PNCH?2
SPUNCH
SRS5BIN
STAPE
STAPL
STAPL1
STAPLP
STIMER1
STIMXT
$TSTDU2
ABORT
ABORT2
ABSTQOP
ADC

ADR
ADRS

AF

AMSG
ASAVE
ASCIDEYV
ASCIDEV2
ASCILOC
ASCIPSH
ASCISTA
BOOT
BRAWCS
BRK.SAY
BRKFLS
BRKMSG

0009
0000
0000
0000
0200
0000
0009
0000
0000
0000
0000
0000
0006
0000
0000
00400
0000
0000
000¢C
0000
0000
0000
0009
0000

0000
0002

0000
0000
09GO
0000
0000
00020
00Go
0000
00090
0000
00090

ng2¢
0900

2530
0001
0000
0000
0020
ococe
2T40
0000
16F8
2272
2D28%
273

00C0
2D4E
20AR
2230
2DB4
1166
1177
1410

3510%*
gax
87*
86*
85*
90*

3817*
88 *

1703*

3538*

3547

3531*
8yx*

3522*

3535

3542

3562

933*
Su0*
1260
681*
694

146
2110
509*
56*
2341
2510
3138
1328
321
3239
862
au2
876
886
852
115
2627
1203

LAY

310
312

DISC SECTORS :

928
1025
516
1710
684
3518
1284

3541
3550

982
3556
3555
3564*
3566*

938
1495
1262*

710%*

224

2190
2342
2520
3210
1547 %
1738*
3245
1725*
1729*
889
1731*
866
117+

2628
12239

577
1739*

0
942 959
714 752
1357 1371
3561*
3572
1493
239 1336

2181 2193

2350 2351
2522 2704
3211 3220

3268 3387*

1733%
1727*
2653*

1241 1706*
1093 1204

1491

1€e7

1436

2208
2357
2706
3223

1’335

)

PAGE

76

1450

2207
2358
2708
3239

1244

08:11:57

2210
2472
2713
3269

1691+

0s/1G0/82
1479 1530
2211 2213
2482 2483
3109 3114

1560

2227
2490
313¢

1582

2228
2502
3134

150¢g

2335
2804
319y



MODEL 3220

(

WRITEAELE CONTEROL STORE TEST 06-232¥91R0O0A13 PR

SY¥335L TABLE £ CRCSS REFERENCE LIST

BRKYECT 00090

BTESTNO 0000
BUFF 0000
C300ADR 0000
CAR2ND 0000
CARRD 0000
CARRQ23 0000
CHRR 0000

CHKDAT 0000
CHKEXT 0000
CLIF2ND 0000
CLIFADR 0000

CLIFRD 0000
CLRIL? 0000
CLRILP1 00090
CLRINJ 0000
CLRTBL 0000
CLRTBL1 0000
CHERL 0000
CO¥HM 0000
COMK1 0000
COHPRL 0000
COMRET 0000
CON 0000
CON2¥D 0000
CONCH¥D 2000

CONENRD 0000

CONRADR® 0000
CCRRD 0000
CCNRQ2S 0000
CONST 0000
CONST1 0000

CONTIN 0000
COKWASDE 0000

CONWRT 0000
COPY 0000
COPYL 0000
COUNT 0000
CRET 0000
CRLF 0000
CRT2N2 0000
CRTRD 0000
CRTRZ2% 09000
DAT 0000

16DE
16F2
215C
0A1E
0AY42
CAu0
0A4C
0008
267C
2520
0R3A
0216
0238
25CE
25D0
25¢

2801
2810
2658
1526
15BE
2622
1708
1858
5130
0232
0131
0122
0R2E
03u8
P
2348
1750
or2C
0R2F
2520
25E8
16FY
2840
1258
0a3s
cA34
0RYS
0007

1232
619
13819
166*
197*
196*
206%*
54*
2204
3262
193*
162*
192>
2346
3146*
2187
1848
3378*
3216*
1566*
1568*
3195*
812
482
187*
189*
188*
182%*
185*
202*
2023
1772
693
183*
1e6x*
2188
3157*
651
3187
289
191*
190*
203*
Lg*
1869
1902
1939
1991
2023
2043
2143
2167
2264

1690*
637
2044

1181

2051
2225
3268%*

2382
3149
2332
3325
3382
3222

3201
816
1768*
188
260

1267
186
254

2024

1811

1752*
269

2257
3161
664
3202
316

1838
1870
1203
1952
1992
2024
2047
2144
2196
2272

1839
654
2051

A~

2052
2339

2391

2361
3375*

1708%*

273
270

1276
271
275

2043

2771

1183
2268

566
3209
40y

1839
1871
1904
1953
1993
2027
2073
2145
2198
2273

3319
€75
3191

3284
2355

2402

2507

1610
272

1611
282
276

2713

2397*

1609

1701%
3225
n46

1840
1872
1912
1954
1995
2031
2074
2146
2203
2274

721
3196

3289
2476

2469

3144%

130L

1180
1282
3394*

2313

3355*
472

1842
1873
1813
1962
20¢3
2032
207%
2147
2217
2275

GE 77

1700%*
3212

2487

1625

08:11:57

32693
3217

3295
2493

3145*

1628

1612

2383

600

1845
1878
1926
1966
2005
2034
2083
2152
2224
2284

05/10/82

3408+

3297 3320
2513 2715
247¢ 24388
735 1107*
1846 1847
1882 188¢
1627 1928
1967 1974
200¢ 2007
2035 2039
2034y 2085
2155 2163
2249 2251
2285 2286

3362
3197

2508

1192

185¢
1894
192¢
1878
2018
204cC
2132
2164
2253
2295

3218

3155%*

1803

1857
1895
1336
1976
2019
2041
2133
21€S
2261
2296

323=¢

3388

R )
@ D

D (WD N
D AW



MODEL 3220

WRITEABLFE CORTROL STORE TEST 06-232¥91R0O0A13

SY¥BOL TABLE & CROSS REFERENCE LIST

DCSEI

DCSLS

DEFTESTS
DELTA
DEVINT
DEVMSS
DEVNSG2
DEVSADR
DFF

DFF1
DPAGE
DSAVE

DUSAVE
DUSAVEA1
ECHO
ECHO1
ECHRTN
ECSVCT
EOTEX
EOTHSS
ERR
ERROO
ERROOGOA
ERRO1
ERRO10A
ERRO20A
ERRO3
ERRO30R
ERROY
ERROUOR
ERROS0A
ERRO60A
ERRO7
ERRO70A
ERRO8
ERRO0%.1

oDDR
ERR0S.2

ERR1
ERRALL

0000

0000

0000
0000
0000
0000
0000
0009
0000
Q000
0000
0000

0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000

nonn

[RATAVEYS

0000
00090

1822

1816

1858
2854
1B20
174C
175C
1B1C
1692
1684
2858
2828

17C0
17C4
1313
1336
1338
2080
OF30
1792
OFBE
193C
2A06
196E
2R08
2R0R
199E
2R20C
1AF2
2R0E
2210
2812
1A82
2R14
1BOY
13F0

1430

107C
1030

2303
2406
2433
2559
2578
2642
3113
3176
3258
3333
1759%*
2504
1757+
2335
3210
549
1843
1475
268
guy
1365
1332
1654
2387
2195
3251
292
300
1178*
1179
1182
2597
697
699
773*
1859
3440%
1877
3441*
3442%
1925
34u3%
1938
344y*
3045%
3446%
2031
3447
2039
1974 ¥

2003%

vuzs

775
803

2306
2408
2434
2552
2594
2645
3118
3177
3261
3334
1784
2522
1796
2358

551
2410
2095«*
1724+*
1728%*
1469
1648*
1656
2406
2203
3271

299

362

1186%
1187+
2606
699*
1736%
1570
1871+

1902*

1927*

2073*

2307
2409
2435
25585
2595
26u¢€
3117
3131
3271
3338
1841
2588
1840
2385

2103~
2419

1728
1729
2093~

1658 *
2432
2217
3389~
304
17u2*

2669*

1637

2u34
2224

363

3286

794

234¢%
2414
2447
2558
2597
2648
3132
319¢
3260
333¢
2157
2708
2132
2u90

3403+
2552

498

800

PAGE

78

2381
2415
2442
2559
2598
2649
3133
3212
3291
3340
2207
2763
2146
2510

2562

1071

805

08:11:57

2389
2416
2458
2562
2605
2697
3135
3214
3293
3342
2228
3160
2151
2604

2574

1208

833*

05/710/82
2390 2392
2417 24139
2486 2541
2567 25€9
2607 26238
2698 2699
3138 3133
3217 3235
3294 329¢%
3353 3355
2280 2302
3223
21€6 2190
2706 2762
311€ 3118
1258 1741*
3360

2396
2423
2542
2570
2€31
2700
3144
3241
3329

2342

2210
3156

3132

2401
2426
2546
2571
2640
2838
3144
3256
3330

2350

2288
3173

313¢

2405
2432
2548
2574
2641
3112
2146
3257
3331

2483

2310
3189

3241



o

¥ODEL 3220

SY¥BOL TABLE & CROSS REFEKENCE

ERRCOX
ERRCON¥1
ERRCOHM2
ZRRD
ERRD1
ERRDEY
ERRDS
ERRDS?
ERREND
ERRIND
ERRL
ERRL1
ERRLIST
ERRLISTO
ERRLIST1
ERRLIST2
ERRLIST3
ERRLISTH4
ERRLISTS
ERRLISTS
ERRLIST7?
EPRLISTI
ERRLISTA
ERRLISTC
ERRLVL
ERRNSG
ERRNO

ERROROO
ERRCRO1
ERRORO2
ERRORO3
ERRORO4
ERRORO5
ERROROS
ERRORO7
ERROROS
ERROR09
ERROR12
ERROR13
ERROR14
ERROR15
ERROR16
ERROR17
ERROR18
ERROR19
ERROR1A
ERROR1B
ERROR1C
ERROR1D
ERROR1E
ERROR1F

0000
0000
0000
0000
0000
0000
0000

nann
YUUY

0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
00900
0000

0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0200
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000

WRITEAELE CONTROL

1048
1066
OFCR
0FDC
1086
16D0
1004
1086
2R59
2034
1018
10DC
27sC
276C
2766
2782
278E
2780
27B0
27D4
27BA
27C8
2762
2754
178F
1726
172E

29F2
29F4
25F6
29F8
29FA
29FC
29FE
2800
2R02
2R04
2016
2R18
2A1R
2A1C
2R1E
2320
2R22
2A24
2726
2728
2A2R
2R2C
2A2E
2330

LIST

774 783

216 g22*

776> 786

782%

788 840*

841 861

762*

758 806
3323 3380
2621 2634

797 =

801 874%*
183¢ 3317*
3322* 3369
3320* 3324
3321 3329%*
3332+
3338*
333z 3342%
3341 3344
3337 3345=
3335 3350*
331¢ 3319*

638 3303
1518 1735*

833 17139%*

6132 1509
1922 1953
335¢
328¢ 2320
3431%*
3u3z*

3433*
3436~
3435
343€*
3437+
3438
3u33*
3442
3L446*
345C*
345>
3452+*
3453*
3454*
3455%*
I45Ee*
3457*
3u5e*
3459%
3460
3461*

788 793 7599 80u 812*

791 796 802 808

1677*
860*

3482*
2658*

3349 3354*

3314

1720 1721

1517 1540 1548 1559 157% 1649
1978 2006 2034 2074 2084 2558

3323 3376 3430%*

TORY TEST 06-232M91RO0A13 ©PAGE 79 08:11:57 05/10/82

1721*
2570

1872
2641

1865
2829

1903
3257

o



MODEL 3220

SY4B0L

ERROR20
ERROR21
ERROR22
ERROR23
ERROR24
ERROR25
FRROR2S
ERROR27
ERROR23
ERROR23
ERROR2A
ERROR23
ERROR2C
ERROR2D
ERROR2E
ERROR2T
ERROR33
ERROR31
ERROR32
ERROR33
ERRPL1
ERRS
ERRS1
ERRSAVE
ERRSTR
ETESTHS
FCODE
FIRST
FLAG
FLIP
FNDL1
FNDLO
FORPRT
FOUND1
FOUND2
FOUR
FHCHX
FWORD
GETCHR
GLOBAL
HALT9
HEXASC

HEXASC1
HEXTAB
II
I¥AGE

IMPTOP
INCR
INIT
INITRET
INST2B

)

WRITEABLE CONTROL STORE

TABLE & CROSS REFERENCE LIST

0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
2000
0000
0000
0000
0000
0000
0000
0000
0000
0060
0000
0000
0000
0000
0000
0000
0000
0000

Q000
0000
6000
0000

0000
0000
0000
0000
0000

2A32
2A34
2738
2238
2A3A
2A3C
2R3E
2A40
2A472
2A44
2AL46
2A48
2ALA
2A4C
2R4E
2R50
2A52
2754
2356
2R58
10F4
0FFO0
109E
2BBO
16D2
172C
2838
16BC
000R
285C
1RE6
1ADO
0B24
0E16
0E1A
000A
1868
1834
130E
2040
0F72
114

11AE
170C
15RE
2R9C

0000
16D4
18ER
OE2E
28E0

3462%
3463
Jusu*
3u65*
3u66*
3467
3468%
3469%
3u70*
3471%
3u472%*
3473*
IuTu*
3475+
3476%
3477+
3u78*
3479*
3480%
3481*
807
787*
790
773
851
612
1542
41y
53*
2379
2066
2053
299*
586
592
52*
1763
1763*
331
2546
726*
643
2834
1015%
431
1324
2133
3216

1681*
601
506*

1966

gga*

850*

865
645
1553
421

2381

2069*

2063*
311
596*
597*

1771*

1804
457

2663*

843
2837
1022

300
1558*
2154
3499*

1823+
2071
1932

1572

782
167G *
1720*
1591

42%

2389

898

853
3247
976

2251

3815%

TEST 06-232K391RO00A13

1639

787
1847
1630
1666*

2401

390

307

863
3250

1018

2262

PAGE

3335
1652

2440

734

1172*

867

3283

1518

2273

80 08:11:57

7¢7 803
3343 3347
3393*

2442 340&*
877 887
3357 3354
1713*
2296 2392

05710/82
38C6*
2352
830 1011*
2423 3145

1632

3158

163¢€

3176

2830

3195



T

MCDEL

2220

WRITEABLE CONTRCGL STORE TEST

SY¥32L TABLE & CROSS REFERENCE LIST

INSTLP1
INSTLP2
INSTR1
INSTR2
INTDEY
INTLEY
INTLVL

THTLYLY
ABLLY L

INTPSW
INTSAV
INTSTA
I0

I0.0K1
I%.0K2
I0.0K3
I0.0K4
ICSAVE
IPAGE
ISITEZRR

KBREAD
KBXIT
KEEP1
XEEP19
KEEP191
KEEP2
KEEP3
KEEP4
KEEP%1
XEEP42
KEEP4 23
KEEPS
KEEPS
KEEP7T
KEEP71
KEEPS
KEEPS1
XEEP92
LADC
LCORE
LCORE3Z
LCORE32:
LEADE®R
LEVEL
LIKK

0000
0000
0000
5000
0000
0000
0000

nnnn
vuuu

0000
0000
0000
3000

0000
0000
0000
5000
0000
0000
0000

0000
0000
0000
0000
2000
0000
0000
0000
0000
3000
0000
0200
3000
0000
0000
0000
2000
0000
0000
0000
2000
0000
0000
0000
0000

19DE
1210
19EAR
1A2A7
16D0
1828
1322
1774
16C0
2B70
16D2
0A10

0A90
0AS96
OABU4
CAFY
2AE2
2852
16E4

1428
1442
ODFE
CF7A
OFR4

1965%
1989+
1967
1993
1448
1762%
1488
1522
1447
1460
1449
159*
1256
247
250
257
279
398
2386
302
1638
1172
1281
585+
294
744*
591%
518*
624*
625%
629
632
631
652%
668
672
689
713+

655
285
1354*
1365+*
12u~*
513*
108*
317
412
477
674
743
877
1080

1984
2015
1873*
2001*
1465

2097*
1734%
1466
1500
1678*
243
1268
249*
252%*
262*
282*
599
2393
607
1693*
1276*
1283+
588
732*
745
554
724
677
63€
633*
635*
634
670
671*
675%
709*
826
720

614

(

06-232M91R00A13 PAGE 81

1676 *

1735
1668*
3505
1679

1303

1087
2422

700
1851

723

637*

73C*

1310*

285
322
425
577
692
781
887
1085

1677

252
1604

1111
2431

703
2059

827

289
324
429
578
695
815
830
1096

252 259
1615 1620

1125 1160
3404%*

737 777
3359 3268
3304

305 309

337 345

432 4u6é

57¢% 6G0

698 701

834 843

892 940

1087 1098

08:11:87

2656
1621

1203

817

0S5/10/82

2€8 460
1625

1214 1253
1073 1193
311 313
368 3s0
456 459
614 543
734 735
853 §55
1024 1056
1109 1114

598

1271

1187

314
397
467
646
738
8§63
1057
1118

1162

1301

1523

315
Loy
472
f48
741
867
1067
1120

1212

w
m
(=)
-y

*

1871

216
La7
473
€59
T4
869
1078
1129



MODEL 3220

WRITEABRLE CONTROL STORE TEST

SY¥BOL TABLE & CROSS REEFERENCE LIST

LINKSAV
LINKSAV1
LNZB
LOAD
LOCHS3
100K 1
LOOK2
LOOK3
LOOKY4
LOOKS
LOCKUP
L00?
LPADR
LPEND1
LPEND2
LPWRT
LVLERR
HAXTST
MICROBUS
KICTRBL
KICTBL2
¥ICTBL2E
uy

KH31
¥M32
M¥33
KMCO11
KMCOM1A
K¥COX2
M¥COX2A
MECOH3
.54
MOD32
HODE
MREADC
¥SG10
SG11

KSg?2

¥SG3
MSG4

)

0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
3000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000

0000 2

0000
0000

1144

372*

164*
1962
1980

194>
1489

555

168*
2806
2806
2817
1326
1593
1588*
1595
1604+
1606
1608
1617
1543

121+
1667*
1754*

198*
1640
1631
3263
3248
2063

1148
1235
1632
1931
2161
2313
2382
2488
2703
3119
3226
3282
3366
3268
3306
3486*
137
1732*
377
381
378%*
480>
496>
353
1751*

1981*
2012*

1516*
2106*
1178
2807
2817
3088*
1577*
1596*

1597*

1609*
1615*
1620*
1554
3520

2067

3427*
1635
3u18*
3249
3422*

06-232¥91R00A13

1158
1236
1636

2162
2314
2383
2492
2714
3140
3236
3286
3387
3391*
3315
3515

368 *

2854*
2818

1619
3544

1642

3252

1188
1241
1637
1678
2187
2332
2391
2493
2715
3151
3237
3303
3368

3318
3546

3031*

1623

3428*

3265

11982
1242
1638
2009
2188
2333
2402
2503
2717
3162
3247
3306

3326

1629*

3819%

EAGE

82

1193
1264
1641
2037
2204
2337
2413
2507
2740
2178
3250
3307

33¢2*

1659

08:11:57

1195
1272
1643
2050
2225
2339
2463
2508
2776
3187
3253
3315

05/10/82
1203 1204
1366 1510
1803 1807
2064 2070
2257 2258
2346 2347
2470 2474
2512 2513
2830 2834
3197 32902
3260 3264
3326 3328

1206
1520
1813
2077
2258
2353
2476
2521
2837
3203
3266
3357



MODEL 3220 WRITEARLE CONTROL

SY¥BOL

HSGS
NSG6
¥SG7
¥SG8
¥SG9
MTESTNO
NEXTST
¥ODCS
NOERNSG
NOERR
KOMSG
NORM
oLoC

CKRE

OXNES
OPSH
OPSW32
OPT
OPTBUF
OPTCHD
OPTCHMD1
OPTCH¥D10
OPTCYD11
OPTCHMD12
OPTCMD2
OPTCYD3
OPTCHDY
OPTCMDS
OPTCY¥D6
OPTCMD7
OPTCHD71
QPTC¥DS
OFTCHAD9
OPTEND
OPTEND2
OPTEXX
OPTIN

OPTIN?
OPTIN2
OPTION
CPTRTN
OPTVAL
OPTVALO
OPTVAL1
OPTVAL2
OFTVAL3
OPTVALY
OPTVALS
ORIGIN1
ORIGINZ2
0TC.0
0TC.1

TABLE

0000
00060
0200
0000
0000
0000
0000
0000
Q000
0000
0000
0000
0000
00900
0000
0000
0000
0330
0000
0000
0000
0009
0000
0000
0000
0000
0000
0000
0000
0000
0009
0000
0000
0000
0000
0000
0000

0000
0000
0009
0000
0000
Gd0o0
0000
00090
0000
0000
0000
00Go
0000
0000
0000

STORE TEST

& CBOSS REFERENCE LIST

2936
2952
296R
287E
2993
1722
16F6

1RBE

1742
16E6
17EC
16D3
16CE
0005
2850
16CA
16C8
17C8
2ADC

2057
2069
3363
2842
2833
611
620
2057*
673
650
497
1680*
798
47*
2197
885
1671*
369
327
405*
406*
450>
467*
452
416*
418*
420*
422

3u21*
3423*
3365
3425*
2836

410
454
471
465
uy2
437

425%*
430*
433*

4uys*
476

1761*
395
315*

469
1089
393
1814
489
917
903
905*
913
314*
912~
145+

1134

06-232M91R00A13

3424~
2844

644
640

818

888

2772

1549

448
32%

472%

39¢9*
338
1198

1237
1764*

3513

1143

3426*
1718*
1702+

1694*

1457

2778

1566

1749*
348

478
1512

3327
1765

3545

1145

1852

1492

2779

1588

356

499

1525

PAGE

83

2065
1550
3296

1650

374

553

1573

08:11:57 05/1C/82

3282
1567 1589 1651 . 1674*
3297

1672*

3500

573 704 781 1644 1773

2041



~

¥ODEL 3220

SY¥BOL

0TC.2
0TC.3
0TC.4
0TC.5
OUT.SAV
oUTO
0GT1
OUTCHR

QUTCHR2
F1

b2

P3
PASFLSG
PASFLG2
PASLADR
PASS

PATERN
PRUSE
POINT

PRINT

PRINT?2
PRINT2A
PRINT3
PRINT3A
PRINT3A1
PRINT3B
PRINT3B1
PRINTS
PRIFLG
PSAVE
PSW

PSW2
PSWHMSS
PURETOP
Q¥SG
QUESTN
RGO

WRITERBLE CONTROL STORE TEST 06-232M91R00A13

TRBLE & CROSS REFERENCE LIST

0000
00090
00C0
0000
000¢C
0000
0000
0000

0000
Q000
00090
0000
0000
0000
0000
0000

0000
0000
0000

0000

0000
0000
0000
0000
0000
0000
0000
0000
4000
0000
0000
0000
0000
0000
0000
0000
0000

12R8
12BA
12D8
12EE
16FC
1304
1308
1280

12C8
11E¢€
1174
1209
1503
16DC
0R12
2856

28&0
1€FRA
0d0cC

1132
1138
1151~
1158*
1124
1130
1165
322
1067
1127
1058
1067*
1063
277
255
160>
2131
2584
3402*
2281
1128
55*
2012
2564
3376
291
1055*
3366
1072
1077*
1080
1089
1113
1092
1116
1061
578
3242
211>
212*
891

1194
325
91*
347
589
620
664
773
850
1012
1136

1136*
1142*
1156
1164
1167
1149
1157*
324
1078
1135
1062*
1069
1071*
1279
1618

2143
2586

2285
1133
1961
2013
2593
3378

313
1135

1076*
1083
1086*
1093*
1117*
1094*
1118*
1074
1057
3272
652
222
1730*

1737+
1192*
259
348
593
625
665
776
860
1023
1151

1705*
1152

397
1080
1141

1085+
1096
3390*
778
318
1731

1779
260
421
596
626
666
777
864

1055

1157

1154

47
1094
1147 %

2159
26C¢S

23638
1144
19¢€%
20464
2597
3383

674
164619

1236

662
1732

1781
263
458
587
627
6567
779
874

1071

1152

1159

412
11C6¢

2163
2617

3407+
1147
1966
2050
2599

701
1643

1692%

6§82
1733

1783
274
u60

630
671
780
884
1073
1163

PAGE

8u

1166*

u24
1114

2165
2623

1704%*
1981
2197
2600

738
2060

813

1786
286
461
599
633
683
782
932

1100

1173

08:11:57

429
1118

2403
2630

1982
2200
2771

834
2064

1462

1791
287
549
606
641

787
937
1107
1174

02/10/82
432 451
1124* 1807
2405 2409
264¢ 2647
1983 1987
2218 2221
2774 3155
845 855
2070 2843
1568
1783 1785
288 326
550 551
607 608
649 650
722 732
792 797
939 . 958
1119 1125
1176 1178

456

2814
3170

1987
2385
3158

869
2845

1799
327
552
609
651
733
803
969

1126

1196

T4y

2416
3188

1983
2386
3242

879
3264

328
583
£18
653
739
214
S80
1128
1197

977

2544
3208

1992
2543
3272

892
3246

329
587
619
663
747

1011
1131
1202



R2

R3

HODEL 3220

WRITEABLE CONTROL STORE

SY¥BOL TARLE & CROSS REFERENCE LIST

0000

0000

0000
0000

0000

0000

0000

0000

09000

0001

0004

000R
000C

000D

000E

C00F

0002

0003

1240
1314
1629
3305
3564
g2*
252
343
492
653
709
841
1087
1150
1212
1246
1270
1316
1624
2827
3362
3538
101*
1577
102*
103*
595
104*
2635
105*
439
1580
107*
581
1084
1798
g3*
254
319
452
542
799
886
1222
1367
1558
1613
1649
2819
3551
gu*
282
568

1262
1318
1633
3354
3566
117
263
348
496
656
710
251
1088
1151
1212
1253
1271
1318
1625
2832
3511
3541
1446

325
S04
1542
2635
299

489

1588
283
582

1124

2620
114
258
399
457
644
804
889

1223

1367

1559

1615

1804

2829

118
283
742

TEST

06-232K91R00R12 =

1268
1320
1812
3361

129
264
354
S8y
657
711
861
1111
1153
1213
1254
1300
1319
1626
2835
3513
3545
1446

346
1541
1553

300
492
1650
291
702
1167
3535
133
259
400
474
645
812
934
1224
1368
1569
1616
1806
2833

119
370
745

301

1168

1224
14u8
1578
1618
1808
2836

120
374
922

1270
14586
2617
3511

132
266
337
5350
6E3
718
875
1131
1160
1215
125¢
1302
1323
1628
3245
3519
3550
1466

24
37¢
925

1276
1464
2632
3527

137
268
369
591
675
719
885
1133
1161
1217
1256
1303
1363
1630
3248
3522
35584
1486

488
15¢7
15¢2

302
563

331
898
1239
3567

271
408
627
626
819
572
1229
1463
1604
1622
2623
3249

246
380
925

08:11:57

1277
1437
2805
3533

220

371
610
676
813
888
1136
1162
1219
1257
1304
1365
1634
3251
3523

491
1657
1652

303
567

494
899
1550

232

409
628
774
820
974
1243
1465
1605
1625

3252

05/13/82
1278 1282
1500 1551
2816 2828
3539 3550
221 233
272 274
376 383
£11 612
682 683
814 822
933 935
1137 1138
1163 115
1220 1222
1258 1259
1305 1306
1369 1457
2622 2626
3298 3299
3526 3526
1nge 1518
502 507
1658
1653 1555
304 362
915 918
503 506
900 302
1567 1581
234 244
273 280
415 418
635 637
778 779
8u2 852
$78 1719
12uy 1248
1471 1539
1607 1509
1€26 1528
2625 2626
3356 3363
266 267
415 510
1012 1013

1303
18582
2831
3551

243

)

0 W

[ Ie )
4z

N0 m
(A N
N O

Iy
X~ AN NN
N W F o

QN W PO OO0

N
(LD \
N}

2
(8]
=
~J

1540
1610
1531
2807
2514

268
449
1014

1304

3552

393
1549

514

1651

251
281
4u8
639
788
266
1062
1311
1547
1611
163%
2808
3523

269
453
1016

560
2534

403
1566

5380
977
1785

253

1612
1618
2818
3525

281
5f4
1021

-



¥ODEL 3220

WRITEABLE

SY¥BOL TABLE £ CROSS RKEFERENCE LIST

R4

R5

RSHEX
R5X
R5XA
R5XB
R6

R7

R8

RS
RANDOX
RANDY
RDCHARO
RDCHAR1
RDCHR
RDCHR1
RDCHR2
RDCHR3
RDCSL
READCS
READD
RESPRT
RET

RET2
RN1
RN10
RN11
RN6
RN7
RNSAVE
RP

)

Gcoo

0000

3260
0000
2000
0200
0000

0000
0000
0000
0000
0000
0000
0000
4000
0000
0000
0000
0000
3300
0900
0000
0000

Qo0
§000
5000
09000
0000
0000
0000
0500

0004

0005

117C
1188
1196
119E
0006

0007
0008
0009
20FC
25AE
0B98
OBRB2
0B8A
0BCS8
0BAG6
0BBC
264C
263E
260A
OBES6
000E

0001
213C
2144
2148
2138
2140
2120
157C

106¢
1356
3343
95*
321
uo6
435
308
1018
1115
1354
96*
372
647
878
1522
2059
2827
459
973*
977*
971
97*
398
559
1471
1780
3539
98*
gg*
100*
2703
2337
333
340
331*
342
336
34y
3211*
2258
2141
314
106*
807
4s5*
2698
27u7*
2748*
2729
2700
2728
1355

1068
1364
3345
122
323
411
436
910
1018
1117
1806
124
374
673
831
1523
2063
2838
741
979

980*
121
447
561
1475
1782
3549
556
132
1173
2728%
2353
335%*
343*
349
350%*
339*
347*
3224
2269
2162
317
715
836
1848
2704

2738
2705
2739
1539*

1312
1368
3346

123

416
450
914
1019
1157
2835
126
413
699
$73
1640
2065
2842
749

131
463
566
1477
1784
3552
564
133
1180

2474

358

2292
2413
337
784
8u6
3325
2745%*

2744 *
2746 *
2743%

CONTROL STORE TEST 06-232MS1R0O0A13

1317
1449
3347
124
334
417
455
916
1064
1172
3516
127
414
700
1077
1542
2067
2844
968*

138
464
897
1492
1789
3569
571
138
1181

2478

2314

3187*
345
785
856

3381

1321
180%
33590
126
335
420
468
373
1065
1174
3518
127
42¢
736
1081
1777
2069
3263
1813

254
468
905
1493
1792
357¢C

139
1183

3130*

2347

362%
789
870

PAGE

86

1324
1809
3351
134
339
423
470
974
1077
1176
3520
129
426
737
1194
1778
2632
3265

255
496
906
1495
1794

557

1184 °

2362

368
790
880

08:11:57

1079
1185
3524

130

438

7u4Q
1468
1789
2633
3365

256
4g7
912
1508
1797

568
1186

3207*

477
794
893

05/10/82
1328 1328
2811 2820
3515 3537

275 276
350 352
43¢ 431
490 547
876 376
1086 1991
1187 1283
3524 3525
121 134
L38 Lu1
748 833
1469 1473
1790 1796
2809 2812
3517 3518
256 371
498 501
923 926
1509 1516
2821 3531
572 3570
127¢

750

795 800
1572 1639

1332
2822
3546
277
356
431
569
1018
1093
1326
3544
135
457
gun
1475
1797
2812
3547

372
505
1076
1517
3532

801
3360

1333
2832
3568
278
391

743
1016
1108
1327
3548

290

55885

854
1485
1811
2823
35u8

379
509
1082
1772
3533

805

1355
3342
3569
278
396
434
900
1017
1110
1335

312
559
8A8
1488
2057
2823
3549

394
513
1469
1777
3538

806
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¥ODEL 3220

SYX¥BOL

TEBPRINT
TABPRT1
TALLI

TALLIOD
TALLIM
TALLI2
TARLLY
T2CSS1
TEMP
TEST
TESTO
TESTOO
TZSTO1
TISTO3
TESTO6
TESTJ7
JESTH
TEET2
TEST3
TEST4
TESTS
IFETS

oM
-l

TESTS
TESTI
TESTA
TESTB
TESTC
TESTD
TESTE
TESTEF1
TESTEF2

WRITEABLE CONTROL STORE TzZST
TABLE & CROSS REFERENCE LIST
0000 2AES8 116 532

1240 1335
0000 184C 3832 1767*
0000 ODEO 384 576*
0000 16ES8 597 676
0000 1704 1300 1305
0000 141R 262 320
0000 1444 1150 1300*
0000 16D6 11E4 1213
0000 OABE 232*
000C 1754 854 1726*
0000 OREO 232 243*
0000 0A60 . 145 220*
0000 OATE 151 152
0000 0009 51* 1841
1995 2020
0000 18EOQ 483 1817*
0000 0008 50* 27567
3215 321¢
3329
0000 18EBA 1764 1802*
0000 18C4 1806* 18190
G000 2676 1874 1897
2643 2833
0000 2712 3285 3288*
0000 2728 3292 3295*
0000 2742 3287 3302
0000 1804 696 17585*
0000 1AAS5 2046*
0000 2RE4 417 u2g
0000 17Cs8 402 488
0000 1B88 2111 2128~
0000 1B8S8 2130*
0000 1CO4 2187*
0000 1D26 2332*
0000 1EEE 253¢9*
0000 20CO 2697*
0000 1C04 2111 2185*
0000 1C6C 2111 2247*
0000 1D26 2111 2330*
0000 1D76 2111 2375*
0000 1E3C 2111 2456*
0000 1EEE 2111 2537*
0000 20C0 2111 26G5*
0000 2152 2111 2760*
0000 2174 2112 2804+
0000 1930 1865*
0000 1942 1856 1877+
0000 1956 1889*
0000 197C 189¢C 1839
0000 1SRC 1912 1935*
0000 19D4 1948 1961*
0000 1AQE 1987+

06-232M91%00R13 PRZE 87 08:11:57 05/10/82

939 968 98¢0 1011 1623 1055 1100 1107 111¢ 1202
1497 3283 3302 35Q4*

722 1695*
1707 *
695 1268%*

1219 1227 1257 1262 1278 1€13 1683*

238 1819

153 238*

1842 1843 1845 1860 1861 1910 1911 1835 193¢ 1904
2021 2042 2081 2082

3200 2215

2768 2769 2779 3193 3193 3195 3136 319¢
232¢ 3322 3323

3217 3219 3221 3314 3317 3318 3319

1906 1931 1556 1978 2009 2037 2077 2027 28€1 2873
3260 3281*
3305*
2840 3261 3284

430 433 43¢ 3502%*

550 552" 571 572 584 5990 630 £33 1750%*

1910*
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MODEL 3220

SYMBOL TABLE

TESTF
TESTS
TESTOP
TESTS
TIME
TIMER
TITLE
TOTAL
TOTERR
TOTHSS
TSAVE

TST

TSTOOA
TST0DB
TSTO1B
TSTO1C
TSTO2A
TSTO2B
TSTO02C
TSTO02D
TSTO2E
TSTO2F
TSTO2H
TST02J
TSTO3R
TSTO3B
TSTO4RA
TSTO48B
TSTQ4C
TSTO4D
TSTO4E
TSTO4F
TSTO43
TSTOSA
TSTO5B
TSTOSC
TSTOS5D
TSTOSE
TSTOSF
TSTOSG
TSTOS4A
TSTO58
TSTO6C
TSTO6D
TSTO6E
TSTOSF
TSTO6H

momNT7T R
PSR S

TSTO8H
TSTOBL

)

0000
0000
0000
0000
0000
0000
0000
0000
0000
00060
0000

0000
0000

0009
0000

WRITEARLE CONTROL STORE TEST 06-232M91R00A13

£ CROSS REFERENCE LIST

1456
1480
OD8E
1B60
OA4E
1162
1B24
16=E
16F0
1732
2824

0COF

1B92
1ECRA
1C10
1C3E
1C72
1C30
1CEE
1CCs
1CCA
1CARE
1202
10906
1532
1258
127C
1294
1Di8
1o

1DDC
iDFA
1E02
1E4E
1E88
1E8E
1ERA
1ECH
1EC

1EDC
112
1r18
1F34
1F33
1F58
iF8cC
1EF2
annn

Lviuv

2151
2166

2018*

2018
481
656
209*
932*
290

2079

2039~
S547*

2111+
935

2100*
710
822

1722*

1981

3388*

2202

2491

3216

2137

712
8204
1989
2202
2485
3235

2148
2168

2422*

2564

2577

718
16939*

2012
2223

2496
3240

2718

T4G
1853

2495
233¢€

2498
3270

PAGE

88

1668+
3298

2515

2338
2499

08:11:57

3300

3111

2338
2511

05/10/82
3112 3135
2382 2352
2515 2517

3136

2354
2705

3240

2473
3111

32u8

2478
3135

~
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¥ODEL

SY¥¥30L

TST¥SS
TSTCE1
TSTCP2
TSTORP3
TSTCEY
TT1£.NEW
TTERRN
TT623N1
TTEERR
TTY

WASDU1
WCSHT
WCSLZ
WEITD

ZEROQONE
ZERONE2
ZERGS

322C WRITEABLE COKTROL STORE TEST
TABLE & CROSS REFERENRCE LIST
06000 21BRA 2813 2827*
0000 1358 473 646
0000 13ARA 1216 1218
0000 13813 1225 1232%
0900 13D6 1205 1208
0000 13E8 1230 1246*
0200 13E0 1233 1243*
3000 13D2 1235* 124
0000 13F4 688 730
0000 OECH 662* 2169
0300 171C 647 1717*
0000 ODAS6 S48 555%
000C ODAE 558> 57C
0000 ODCy 562 566*
0000 ODCE S5€% 569*
2900 1FBA 2618* 2651
00C0 1FB2 2583 2515*
0000 200C 2635 2645*
0000 1FFC 2635 2640%*
0000 0006 4ax*
0000 143C 1281+
9000 1154 562 567
0000 11586 923* 927
0300 1870 175¢ 1776*
0000 1894 175¢ 1788%*
0000 283C 1541 1552
0000 2590 2432 2512
0200 16ER 237 581
0000 16EC 288 582
0000 181C 1733%
0200 1810 1755*
0300 25F8 2148 2181
00CC 14FE 1469* 1474
0000 14F¥C juge™*
0000 150E 1472 1L475*
0000 152A 1L9z*
0500 14Dy 1320 1364
0200 14E2 TLSR>
0000 1540 1482 1496
2200 1544 14398 1502*
020G 1548 147¢ 1476
0000 15456 1477 150u*
0500 0004 4s* 1850
2133 2139
2260 2262
2283 2299
31L¢e 3146
0000 1466 131s* 1315
0000 1476 1318* 1319
00020 1486 1322* 1323
0000 QOB76 5Cc* 1752
0000 ODSE 501* 1753
0000 284C 2218 3398*

06-232491R00A13

669
1227%*
1249
1221
1248

815
2230
1718

g22*

1446 *

1500*
1504
1508*

1851
2150
2263
2378
3147

1754

692

1226

1056
2315

1634

3109*

709
1060

1852
2154
2265
2378
3148

1755

1084

1231

1129
2363

1658

733

1068

18532
215¢
2271
237¢
3150

C

PAGE

-
[(N]

w0

WA N KD
Al - m
m -~ nin
[ RN JERES I 81

¢5/10/82

2503

1253~

2650

1166

2130
2160
2276
2576
3207

d 0 (N W
Jw oo

-~

n
m

zoug

R - T V)
£

W N N NN
W

W N NN

2136
2260
2296
3145
3378

e






