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R01 PATCH INFORMATION 

A36 F871 EE71 

This patch to be incorporated in object 06-232 ROO.1 
on multimedia packages. 
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MOD'EL 3220 

06-232M95ROOA15 
March 1979 

WRITABLE CONTROL STORE (WCS) 
TEST PROGRAM 

1 .1 GENERAL 

Th~ purpose of the 'odel 3220 Writable Control Store (WeS) test 
is to verify its operation by exercising the WCS RAM with 
worst-case data patterns and be executing the microcode from 
every location in it. Also included is a test to check the 
microregisters. Prior to exercising these tests, the proqram 
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 29-694. 

2.1 REQUIREMENTS OF MACHINE UNDER TEST 

This program assumes that the programs listed below have be~n run 
without detecting an error. 

Series 3200 Processor Test Part 1 
Series 3200 Processor Test Part 2 
Series 3200 Memory Test 

Other applicable test programs: 

Model 1100 Terminal Test 
Model 1200 Terminal Test 

3.1 KINIMUM HARDWARE REQUIRED 

06-228 
06-229 
06-236F01 
06-236F02 

06-217 
06-218 

• Processor: Hodel 3220 with WCS OPtion 

• Minimum memory: 128kb 

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

• List device (refer to Appendix A): 
300 on PASLA, or Line Printer 

06-232M95ROOA15 

Teletype, CRT, Carousel 
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• Object input device or multimedia loader 

4.1 LOADING PROCEDURES 

The program object is self-loading using the X'SO' sequence shown 
below: 

L'1CATION 

X'30' 
X'32" 
X'3H' 
X' 36 • 
X'SO' 

CONTFNTS 

For 800 BPI mag tape 
For floppy media disc 

X'S2 4 

X'54" 
X ' 56 '. 
X'78 1 

X'78 t 

X'78' 

X'OOOO' 
X'OOOO' 
X'OOOO' 
X'005Q' 
Y'D50Q' 
X'OOCF' 
X'4300' 
X'0080' 
X'85A1' 
X'C186' 
X'1399' For high-speed, paper-tape reader/punch 

4.1.2 Multimedia Diagnostic LoadinQ Procedure 

To load this program from the Perkin-Elmer Multimedia Diagnostic 
System, refer tc Program Number 06-176A15. 

5.1 OPERATING PROCEDURES 

Wh 0 n the program is loaded, refer to Appendix A, and set UP the 
console and list device parameters if devices other than the 
standard system console are desired. Select the program start 
address (X'AOO'), and begin execution. Observe the following 
title is output to the console device: 

MODEL 3220 WCS TESST 06-232ROO 
* 

5.1.1 Normal Testinq 

• When the title has been printed, the program returns with a 
prompt on the console device. Enter the RUN command. The 
proqram prints "WCS detected", and if no errors are detected 
in the 'INIT' routine (see listing and options), it prints 
'TEST EXECUTION STARTED', and the following tests are executed 
i.n sequence. 

TEST 0 

2 06-23.2M95ROOA15 
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The address of each fullword of WCS is written as data into 
that fullword. The fullword is read and checked in each casp.. 

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 sequential fullword. 

TEST 2 

This subtest ~psts all data lines and WCS locations. The tpst 
pattern Y'SOrooooo', Y'40000000', Y'20000000' ••• , Y'00000002', 
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 into all WCS locations. Each successive 
fullword is read out, checked for ZEROs, and rewritten with 
all ONEs. Each fullword of WCS is read back and tested for 
all ONEs. 

TEST 4 

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

SUBTF.ST 5 

This subtest checks the WCS with worst-case data patterns. 
The WCS is first tested with the patterns Y'5555555~' and 
Y'AAAAAAAA'. The patterns Y'7FFFFFFF', Y·BFFFFFFF· ••• , 
yeFFFFFFFE' are written (a ~in91e ZERO bit moved through a 
field of ONE's). Finally, the patterns Y'SOOOOOOO', 
Y·40000000· ••• p 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 used. (The 
micro5ubroutine is relocated to the next available WCS 
location and re-executed. The process is repeated for all 
available WCS locations.) A subroutine for testing BRANCH and 
YDP1 is also executed. 
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TEST 9 

All the microregisters are zeroed. Data pattern of 
Y'00000001' is wrItten into a microregister. Data is read ~ 
hack from all the microregisters (both from A and B stacks) 
Ani checked. Tpst is repeated using the same data pattern for 
all the microreaisters. Test is executed again as above with 
datA patterns of Y'00000002', y·00000007· ••• Y·FFFFFFFF· 
(marching ones) and with data patterns of Y'7FFFFFFF', 
Y·3FFFFFFF· ••• Y'OOGOOOOO· (marching zeros through ones). Test 
also useS alternating patterns of A's and S's to check the 
microreqisters. 

06-232M95ROOA15 
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APPENDIX A 
USER DEVICE DEFINITION 

The halfword labeled 10 (see the listing) has the default value 
for the ASCII Programmer's Console on a PASLA interface. This 
device is used as the operator's command console and as the list 
device. If a djfferent configucation is desired, change location 
10 as follows: 

o 7 8 

'10' I CONSOLE DEVICE IDENTIFIER I LIST DEVICE IDENTIFI~R I 

CONSOLE DEVICE I 
IDENTIFIER I EXPLANATION I 

==========================================================! 
X'01' I CRT or GD'r on PASLA/PALM interface, , 

I strapped for FDX and highest baud rate. 

X'04' 

X'05' 

X'OO', X'03' 
X'06' - X'FF' 

OfS-232M95ROOA15 

I TTY, GDT, CRT, or Carousel 15/30 on a 
I current loop interface. 

I Carousel 300 on PASLA/PALM interface, 
I strapped for FDX and highest baud ratp. 

I TTY, CDT, CRT, or Carousel 15/30 on 
I micro 110 bus adapter. 

I Reserved, defaults to X'01'. 
I 

J\-1 
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LIS'l' DEVICE 
IDENTIFlf.FI EXPLANA-:'ION 

,=======================================:=================1 
I X' 01 t I CRT or GDT on PASLA/PALM interface, I 
, I ~trapped for FDX and hiohest baud rate. I 
1---------------------------------------------------------I 
I X'02' , TTY, GDT, CRT, or Carousel 15/30 on a I 
I I current loop interface. I 
I------------------------~--------------------------------I 
I X'O)' , Line Printer. , 
1---------------------------------------------------------I 
I X'04' I Carousel 300 on PASLA/PALM interface, I 
I I strapped for FDX and highest baud rate. I 
I------------------------------------------------~--------I 
t X'05' I TTY, GDT, CRT, or Carousel 15/30 on I 
I I micro 110 bus adapter. I 
1---------------------------------------------------------I 
I X·OO·, , Peserved, defaults to X·01'. I 
, X'06* -. X'FF' I . I 

06-232M95ROOA15 



APPENDIX B 
OPTION/COMMAND INPUT STRUCTURE 

An asterisk (*) is output to the list device to indicate that the 
program 1s awaiting an option input. Any option may be typed in 
from the console input device, followed by a space and the 
desired hexaderimal 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. ~n invalid 
option/command or value will cause a (1) followed by a Carriage 
Return (eR), Line Feed (LF), and an asterisk (*) to occur. 

06--232M95R001\ 15 B-1 





APPENDIX C 
OPTIONS TABLE 

OPTION I DEFAULT VALUE I DESCRIPTION , 
===========================================================~===I 

TEST 0,1,.7,3,4,5,6,9 

LOOP o 

NOMSG o 

CONTIN o 

RUN 

CON 

MODE o 

TALLY o 

WSCLO 800 

06-232M95ROOA15 

Selects the testes) to be 
executed. 

Determines the number of times 
eSLch test selected is to tie 
executed. Value ranges from 
X'0001' to X'FFFF'. 

Determines whether or not RII 
messages will be printed. 

o = all messages 
1 = error messages 
2 = no messages (see Note 1) 

Enables the user to run ail sel.ec­
ted tests continuously. 

o - normal execution 
1 = continuous execution 

Enter this command to eX8cute 
this test. 

Enter this command to give control 
to the microcode console ~outine. 

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

o = halt 
1 = execute 

Determines whether or not errors 
are tallied. 

o = not tallied 
1 = tally (see Note 2) 

Selects the WCS low address (sec 
Note 3). 

C-1 



, OPTION, DEFAULT VALUE , DESCRIPTION I 
1======================================================~========t 
I WCSHI ,1000 , Selects the WCS high address (~ee , 
t I f Note 3). I 
I " , I FWORD I AOAOAOAO , Selects the fullword pattern uped I 
I I , in Test 8. , 

C-2 

NOTE 

1. The proqram executes selected tests 
continuously but does noi print any 
messa~es nor accept any command. 
Control is 9iven to microcode console 
support when the total number of 
times the execution of tests or the 
total error exceeds X'7FFFt. The 
program prints 'TOTAL' and 'TOTERR' 
upon execution at program start 
address X'AOO'. 

2. F.rrors tallied are printed only after 
executing all selected tests or on 
depressing the break key. No error 
messages are pr.inted during execution 
of tests. The error message would be 
1n the form: 

3. 

ERROR TTNN 
TOTAL COUNT = XXXX 

Where: 

XXXX is the total number of times 
the error occurred. 

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

006-232M95HOOA15 

~ ........................ a ........ " .................................. ~ .......... ~ .......... I .......... ~ ... 



APPENDIX D 
EXPECTED PRINTOUT 

MODEL 3220 WCS TEST 06-232ROO 
*RUN 
WCS DETECTED 
TEST EXECUTION STARTED 
TEST 00 
NO ERROR 
TEST 01 
NO ERROR 
TEST 02 
NO ERROR 
TEST 03 
NO ERROR 
TEST 04 
NO ERROR 
TEST 05 
NO ERROR 
TEST 06 
NO ERROR 
TEST 09 

~ N0 ERROR 
END OF TESTI 
*TEST 7 
*R'JN 
WCS DETECTED 
TEST EXECUTION STARTED 
BRE~K TERMINATION 
*TEST 8 
*RUN 
WCS DETECTED 
TEST EXECUTION STARTED 
BREAK TERMINATION 
* 

06-232M95ROOA15 

(USER DEPRESSES BRK KEY) 

(USER DEPRESSES BRK KEY) 
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}lPPENDIX E 
EHROR TABLE 

TEST I ERROR I 
NUMBER , NUMBER I EXPLANATION I 

==========================================================1 
** oc I BOCS instruction was not il1ega] in I 

01 

02 

03 

04 

05 

06 

07 

08 

09 

0-5, 7 OA 

06-232M95ROOA15 

I the protect mod~. I 
I , 
I BOCS instruction was illegal in both 
I supervisor and protect modes. 
I 
I BOeS instruction did not branch to 
I proper WCS location. 
I 
I ROCS instruction was not i.llen~l in 
I protect mode. 
I 

RDCS instruction was illegal in both 
the supervisor and protect modes. 

ROCS count (in register 3) incorr('lct 
the termination. 

Not used. 

WDes instruction was not illega~·'. in 
protect mode. , 

I 
woes instruction was illegal in both I 
supervisor and protect modes. I 

I 
Unused R/WDCS codes not illegal in t 
supervisor or protect modes. I 

r 
WCS data error detected. I 

I 
The following message is also printed: , 

I 
ADDRESS EXPECTED OBSERVED I 
XXXXXX YYYYYYYY ZZZZZZZZ I 

I 
Where: I 

I 
XXXXXX is the WCS Ioea t ior'. I 
YYYYYYYY is the expected da1a , 

pattern. I 
ZZZZZZZZ is the actual data read. I 

E-1 



----------------------------------------------------------
TEST I EPRClP I 

I NUMBEH I NUMBEr; I EXPLAN1\TION , 
I======~=========-==========================================, ~ , 6 12 Subroutine 8rror (using ECS) • 

I 
I 5 13 Subroutine error (using HDeS). 
I 
I A OA Subroutine error (BRANCH TEST) • , 
I OC} 14 Compare error. Microregister 0 in A 
I stack .. 
I 
I 09 15 Compare error. MicrorE'gister 0 in B 
I stack. 
I , 09 16 Data modified in microreqister 1 (A 
I stack) by writing into microregister 
I o. 

09 17 Data modified in microregister 1 (B 
stack) by writing into microregister 
o. 

09 18 Data modified in microregister 2 (A 
stack) by writing into microregister 
o. 

09 19 Data modified in microregister 2 (B 
stack) by writing into rnicroregister 
o. 

09 1A Data modified in rnicroreqister 3 (A 
stack) by writing into microregister 
o. 

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

09 1C Compare error. Microregister 1 in A. 
stack. 

09 1D Compare error. Microregister 1 in B 
stack. 

09 1F Data modified in microregister 0 (A 

stack) by writing into microregister 
1 • 

09 1F Data modified in microregister 0 (B 
stack) by writing into microregister 
1 • 

09 20 Data modified in microregister 2 ( A 
stack) by writing into microregister 111 ~ 

8-2 06- 23 2M95ROOA 115 
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, 
I 
I , 
I 
I 
I 
I , 
I 
I 
1 
1 
I , , 
I 
I , 
I 
I , 
I 
I , 
I 
I 
I , 
I 
I 
I 
I 
I 
I 
I 

--~--------.-~----~-.---.------~---------------~~----- -----
TEST I ERROR I 

NUMBER I NUMBER I EXPLANATION I 
========================c=================================1 

09 20 Data modified in microregister 2 (A , 

09 21 

09 22 

09 23 

09 24 

09 25 

09 '2f. 

09 27 

09 28 

09 29 

09 21. 

09 2B 

09 2C 

09 2D 

stack) by writing into rnicroregister I 
1 • I 

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

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

Data modified in microregister 3 ( B 
stack) by writing into rnicroreq ist er. 
1. 

Compare error. Microreqister 2 in A 
stack. 

Compare error. Microregister 2 in B 
stack. 

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

Data modified in microregistPr 0 (B 

stack) by writing into microregister 
2. 

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

Data modified in microregister 1 (B 

stack) by writing into microregister 
2. 

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

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

Compar'~ error. I': ic rorE:'gister 3 in A 
stack. 

ComparE~ error. Microregister 3 in P-

stack. 

I 
I 
r 

06-232M95ROOA15 E-3 
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---

I TEST I EPROR I 
, NUMBER 1 NUMBEF I EXPLANATION 
I========================~================================= 
I 09 2~ Data modified in microregister 0 (A 
I stack) by writing into microregister 
t 3. 
I 
, 09 2F 
I 
I 
I 
I 09 30 
I 
I 
I 
! 09 31 
I 
I 
I 
~ 09 32 
i , 
i 
1 09 33 
t 
I 
I 
1 
I 
I 
I , 
I 
j 

i 
I 
I 
I 
I 
I 
I 
I 
I 

Data modified in microregister 0 (B 
stack) by writing into microregiste~ 
3. 

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

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

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

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

The following message is also printed 
in Test 9. 

TEST PATTERN 
XXXXXXXX 

ERROR BITS 
0800800 

Where: 

xxxxxxxx 

0800800 

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

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

06-232M95ROOA15 
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FRROP I 
NUMEFR , 

IRRECOVERABLE ERRORS 

EXPLANATION 
============================================== 

rrTF1 Arithmetic fault interrupt. 

TT.F'2 Illegal ipstructiQn interrupt. 

TTF3 Yachine malfunction interrupt. 

TTFL! Pnsolicited immediate interrupt. 

TTFt:; Memory access controller interrupt. 

TTF6 Interrupt into wrong register. 

Data format fault. 

06-232MY5ROOA 1~, E-C) 
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) 

) 

) 

) 

) 
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M1DEL 3220 WRITEAELE CONTROL STORE TEST 06-232M91ROOA13 PAGE 08:11:57 05/10/82 

PROG= WCS.3220 ASSEMBLED PY CAL/32 03-338ROO-00 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 

0000 0001 45 
0000 0004 46 
0000 0005 47 
0000 0006 48 
0000 0007 49 
0000 0008 50 
0000 0009 51 
0000 OOOA 52 
0000 OOOA 53 

"''''06232ROO 
WCS.3220 PROG MODEL 3220 ~RITEABLE CONTROL STORE TEST 06-232M91BOOA13 

CROSS 
TARGT 32 
NORX3 
WIDTH 120 

...... 

* 
... MODEL 3220 WRITEABLE CONTROL STORE TEST 06-232ROO 
... 
* COPYRIGHT PERKIN ELMER INC., MARCH 1979 
... 
... PROGRAM USES SERIES 32 INSTRUCTION SET 
... 
... PURPOSE OF TEST: 
* THIS PROGRAM TESTS wRITFABLE CONTROL STORES AS A ~!TA 
... STORE AND AS INSTRUCTION STORE. 
* 
* ASSUMPTIO~S: 
* IT IS ASSUMED THAT THE FOLLOWING TEST HAVE BEEN ?U~ W:THO"T 
... DETECTING AN ERROR, PRIOR TO LOADING THIS TEST: 
... 06-228 MODEL 3220 PROCESSOR TEST P~RT 1 
... 06-229 HOURL 3~2r PROCESSOR TEST PAR~ 2 
* 
... NORMAL TESTING: 
* THE PROGRAM REQUIRES A ~ODEL 3220 PROCESSOR WITH 
... 128K BYTES OF MEMORY, OPTIONS AND RUN COMMA~DS ARE 70 
* BE ENTERED VIA A CONSOLE DEVICE. 
* THIS TEST USES TnE ETPE R04PO 
... 
... A TELETYPE MUST BE ATTACHED AT THE DEVICE ADDRES X·02·.I~ THE 
* TELETYPE IS ATTACHED AT A DIFFERENT ADDRESS,CHAN LOCATIONS 
* CLIFADR AND CLIFADR+2 TO ~HE ACTUAL TELETYPE ADU ss~s. IF CR m 

* ON PASLA (FDX ONLY) IS TO BE USED FOR 1/0, CHANG aCATION '10' 
* TO X'0101'.PASLA ADDRESSES FOB CRT ARE ASSUMED TC 3E Y'10'(RFAD 
* SIDE) AND X'11'(WRITE SIDE). IF THE PASLA IS CON~ CTED AT DIFFERENT 
* CHANGE LOCATIONS PASLADR (FOR READ SIDE) & PASLAD +2 (WRITE SIDE) 
* TO THE ACTUAL PASLA ADDRESSES. SIMILAR ACTION SHOG D BE ~AKEN IF 
* A CAROUSEL 300 OR MICRO I/O BUS IS USED • 
* 
* THE 06-232M17ROO ~APE IS AN ABSOLUTE TAPE WITH F?JNT END BOOT 
* LOADER. 
* ... 
RET2 EOU 1 
ZERO EOU 4 
ONE EQU 5 
TTY EOU 6 
DAT EQU 7 
TAB EQD 8 
STAT EQU 9 
FOUR EQU 10 
FLAG EQU 10 

(' 

J 

) 

} 

, 
) 

) 

) 

) 

) 

,t 

j 



== I 

I 
MOnSL 3220 WRITEABLE CONTRO~ STO~E T~3! 06-232M91ROOA13 FAG~ 2 08:11:57 05/10/32 

( 0000 OOOB 54 CHAR EQU 11 
( 

0000 OOOC 55 POINT EQU 12 
0000 OOOD 56 ~DRS FQU 13 ( 
0000 OOOE 57 :31 EQU 14 

58 
59 

( 60 
5 "1 TP~ FILE ** STAP!** 
62 EW REVISIONS OF ETPE S or J ?E INS 1'::::: AFTt:? THIS LIJ,j'~ 

53 o BE ~CMPATIBl~ WI~~ T F ::S: ?S8G to! 

6!.J. HE LAST LINS IS IN~ICA E Y -:HE Crt .... ETPE FIL~ **END** 
65 CONDITIONAL ASSE 8L :~,EA!'lET S "'0 FOLLOW 
66 
67 .... IN ALL CAS~S, G ~QUALS JELETE 
68 1 EQUA.LS I~CL]D? 

69 
70 * EXCEPT FOP STI~E?, a SQUAIS DELETED 
71 1 EQUALS INCLUDE SOFTWAPE 
72 * 2 SQUALS INCLUDE HARDWARE 
73 3 EQU~lS INCLUDE BOTH 
74 * TI!EP LABEL IS "TI~E~" Fe? SOFTWARS ~ND 

75 HA PDWARE, EXCE~!: WHEt; B'J'IS A ~ E INCLTlDl?D. 
76 THEN LABELS AP~ ~STI~~R" A~D "HTI~ER" 

77 RE~P:::CT::VELY. 

78 * 
79 LABEL "CLOCK" ~~s~ B~ EQ~AL TO THE Irc ADDRESS. 
80 

( 81 * 
82 * 
83 

( 0000 0000 84 SR5BIN EQU a 
0000 0000 85 $DECTAB EQU 0 
aeoo 0000 86 SDECHEX EQU 0 

( 0000 0000 87 SDSCASC EQU a 
0000 0000 88 SKBINT EQU a 
0000 0001 89 SCLOCK EQU 1 

( 0000 0000 90 SDISPLAY EQU a 
0000 0000 91 ?O EQT] a 
0000 0001 92 ~1 EQU 1 

" 0000 0002 93 R2 EQU 2 
0000 0003 94 ~3 EQU 3 
0000 0004 95 R4 EQU 4 

( 0000 0005 96 R5 EQU 5 
0000 0006 97 R6 EQU 6 
0000 0007 98 R7 EQU 7 
0000 0008 99 R8 EQU 8 
0000 0009 100 R9 EQll 9 

( 
0000 OOOA 101 R10 EQU 10 

( 0000 OOOE 102 B11 EQU 11 
0000 OOOC 103 ?12 EQU 12 

( 
0000 0000 104 En EQU 13 

( 0000 OOOE 105 R14 EQll 14 
0000 eCCE 106 RET EQil 14 , 0000 OOOF 107 R15 EQU 15 

( 0000 OOOF 108 LINK EQU 15 

-) .) ~,) 



( (" (: 
MODEL 3220 WRITEABLE CONTP.OL STORE TEST 06-232M91ROOA13 PAGE 3 08:11:57 05/10/82 

109 * 
110 * 
111 * BOOTLOADER wITH CHKSDM 

.> 112 * 
} 

000000:1 113 CR~ X'SO' 

} 
000080 2421 114 LIS R2,1 » 000082 2303 =000088 115 BS BOOT 
000084 0000 2AE8 116 DC A(RSAVE) REGISTER SAVE POINTER(32-BIT H/C) 

) 
000088 C810 OAOO 117 BOOT LHI Et1,DBIGIN1 R1 = ADR( FIRST BYTE OF TEST PROG 

,J OOOOSC CS30 2A5A li8 LHI R3,LNZB+; R3 = ADR( L~ST NON-ZERO BYTE ) 
000090 4030 0022 119 STH R3,X'22' REGISTER SAVE POINTEP(16-BIT M/C) 

l 
000094 2731 120 SIS R3,1 , 
000096 C860 OOFF 121 MN LHI R6,X'00FF' R6 = CHKSU~ BYTE = X'MN' 
00009A D340 0078 122 13 R4,X'78' INPUT DEV A~P 

00009E DE40 0079 123 DC R4,X'79' » 0000A2 9D45 124 LEADER SSR R4,R5 
0000A4 2091 =000001 125 B1'9S 9,1 DU,BSY 

) 
OOOOA6 9B45 126 RDR R4i'RS 
OOOOA8 0855 127 LDAR R5,R5 
OOOOAA 2234 =00OOA2 128 BZS LEADER IGNORE LEADER 

i 
OOOOAC D251 0000 129 LOAD STB R5,0(R1) STORE 1ST NON-ZERO & SUBSEQUENT BITR 
OOOOBO D351 0000 130 LB R5,O(R1) RELOAD ~ATA BYTE TO 
0000B4 0765 131 XAR R6,RS GENERATE CHKSUM 

) 
0000B6 9481 132 EXBR R8,R1 
0000B8 9828 133 WHR R2,R8 DISPLAY ~E~ORY ADDRFSS 
OOOOBA 9D45 134 SSR R4,R5 

• 
OOOOBC 2091 =000001 135 BTBS 9,1 DU,BSY 
OOOOBE 9B45 136 RDR R4,R5 
OOOOCO C110 OOAC 137 BXLE R1,LOAD LOAD TI1~ LAST BYTE 
0000C4 9486 138 ZX3R R8,R6 
0000C6 9828 139 WHR R2,R8 FINAL CH!(SfJ~ 

0000C8 8800 140 DCX 8800 GO TO M:CqOCODE CONSOLE ROUTINF 
141 * 

) 

) 

J 

) 

) 

) 

) 
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( 

fEe - ETPE R04 (W/CONDITIONAL ASSE~BLY) ( 

( 143 SQUEZ 
OOOOCA 144 ORG X'AOO' 
OOOAOO 4300 OA60 145 ORIGIN' B ST~.RT1 START HEP.E FOR 32~BIT PPOCE33CR 
OOOP.GO 146 IFZ ADC-2 

147 GRIGIN2 D START2 START HE~E FOR 16-BIT PRCCESS8P ( 
148 O~IGD! 3 !:' START3 SPECIAL 32-BIT PROCESSOR STA?T 
149 O?IGIN4 B STAR':'4 SPECIAL 16-BIT PROC~SSOR S~~?~ 
15Q ELSE (. 

OOOA04 4300 OA7E 151 JRIGIN2 "9 sn.RT3 SPECIAL STAR~(S) - 32 FIT P?~:~SSO~ 
COOA08 43oJO OA7E 152 B sn.?':3 
OOGAOC 4300 OA7E 153 B STAr''''3 

154 ENDC 
155 
155 *----------------------------- ( 
157 TEST CONSTANTS * 
158 * 

OOOA10 Q101 159 10 !)C X'0101' I/O DEVICE(S) IDSNTI~IER 
OOOA12 0010 150 PASLADP DC X'0010' PALSA/PAL~ READ ADDR~~S 
OOOA14 0011 151 DC X'OO11' PASLA/PAL~ WRITS ADDPES#S 
OOO!!.1/: 0002 162 CLIFAD:8. DC X'OOO2' CURRENT LOOP INTERFACE PEAD ~:JRSSS 
OOOA18 0002 163 DC X·OOO2' CURRENT LOOP I~TERFACE WPITE ADD~ESS 
OOOA1A 0062 154 LPADR DC X'OG~2' DUMMY FaR LI~E PRIN1?P 
OOOA1C 0062 165 DC X'0062' WRITE A::lDRESS 
OOOA1!: 0010 166 C300ADR DC X'OO10' CAROUSEL/PASLA READ ADDRSSS 
00O}l,20 0011 167 DC X'OO11' CAROPSEL/PASLA ~RITF ADDRES~ 
OGOA22 OOCO 168 ~ICROBUS DC X'OOCC· MICROBUS ~EAD AnDRES~ 
OOOA24 OOCO 169 DC X'OOCO' MICROBUS WRITE ADDRESS 
OOO~.26 0000 170 DCX 0 PROVISICN FOR SPECIAL DEVICE (READ) 

( OOOA2e 0000 171 DCX 0 WRITE ADDRESS 
172 * 
173 * 10 0101 FOR CRT ON PASL.~ 
174 * 0202 FOR TELETYPE, CARCUSEL 15/30 
175 * XX03 FOR LINE PRINTER 
176 * 0404 FOR CARCUSE~ 300 
177 * 0505 FOR MICROBUS ( 
178 * 
179 *-----------------------------------------------------------
180 * ETPE 10 COMMANDS ( 
181 * 

OOOA2A 0000 182 CONRADR DCX 0 CONSOLE DEVICE READ ADDRESS 
t OOOA2C 0000 183 CONWADR DCX 0 CONSOLE DEVICE WRITE ADDRESS 

184 * 
OOOA2£: 0000 185 CONRD DCX 0 CONSOLE READ/WRITE CO~~A~DS 

0000 OA2F 186 CONWRT EQU CONRD+1 ( 
OOOA30 0000 187 CON 2ND DCX a 

0000 OA31 188 CONENRD EQU CON2ND+1 
( OOOA32 0000 189 CONC~D DCX a DUMMY HW AS POINTER 

OOO~.34 S1A3 190 CRTRD DCX B1A3 FOR CRT 
( 

OOOP.36 Fa71 191 CRT2ND DCX F871 
( 000A38 A4D8 192 CLIFRD DCX A4D8 * CURRENT LOOP INTERFACE 

000A3,~. 0064 193 CLIF2ND DCX 0064 
OOOA3C 0080 194 LPwRT DCX oosa * LINE "ORINTEB ( OOOA3E 0000 195 DCX 0 DUMMY FOR LP ( 

( 

) ~) ) 
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EXEC - ETPE ROI.; (W/CONDITIONAL ASSEMBLY) ) 

OOOA40 A1A3 196 CARRD DCX A1A3 * CARCT]SEL 300 
1 OOOA42 F061 197 CAR 2ND DCX F061 

OOOA44 8202 198 MREADC DCY 8202 * ~ICRaB1]S 

) 
OOOA46 0392 199 DCX 0392 

) 200 * 
201 *------------------------------------------------------------

'~ 
000A48 00 202 CONRQ2S DB 0 CONSOLE FBQUEST ~o SEND CMD 

} 000A49 33 203 CR'IRQ2S DB X'33' FOR CPT 
000A4A 00 204 DB 0 * DU~!Y BYTE FOR CLr 
OOOA4B 00 205 DB 0 * DU~~Y BytE FOR IP ") 00OA4C 23 205 CARRQ2S DB X'23' * CAROUSEL 300 ) 

OOOA4D 00 207 DB 0 * DUM!Y BYTE FOF ~ICROBUS 

OOOA4E 208 [,B * (ALIGN 0N Hw BOUNDPY) 
} OOOA4E 0140 209 TIME DC X'140' CONSTAST FOR 1 ~S ~ELAY(X'C8'-Mon70) 

DOOA50 0000 210 DCX 0 RESERVF.D 

) 
OOOA52 70FO 211 PSW DCX 70ro PSW USED IN PROGRAM 

) 00OA54 30PO 212 PSW2 DCX 30FO PS~ USED IN EXEC 
OOOA56 0000 213 DCY- 0 FESFRVED 
00OA58 0000 214 DCX 0 RESEPVED 

) 000A5A 0000 215 DCX 0 PESEFVED 
OOOA5C 0000 216 DCX 0 RESERVED 
OOOA5E 0000 217 DCX 0 ~ESERVED 

218 *---------------------~~~~~~--
219 * 

000A60 2410 220 START1 LIS t;1,0 
OOOA62 4010 0030 221 STH R1,X'30' DISABLE INT AT PROCSSSOR LEVEL 
000A66 4820 GA54 222 LH R2,PSW2 
00011611 4020 0032 223 STH R2,X'32' SELECT REG SET 15 

) 000A611 224 I~Z ADC-2 
225 LCS P2,1 
225 STH ?'2,MOD32 SET rODEL 32 P~OCESSC~ FLAG 
227 E ST 
228 START2 LIS R1,0 
229 STH R1,MOD32 RESET ~QD 32 PROCESSOR FLAG 

J 230 LH R1,PSW2 
231 ENDC 

000,8,6E C820 C~,80 232 ST LHI R2,START 
0001172 4010 C034 233 STH P1,X'34' 
OOOA76 4020 8236 234 STH ?2,X'36' II INT NEW ?SW LOC 
00011711 0000 235 DCX 0 TAK~ AN ILL~GAL INS~?UCTION IN! 

i OOOA7C 2200 :::OOC~"7C 236 BS * HALT IF II ~CT TAKE~ 
237 * 

*0001l7E 220~ =OOC~60 23g START3 B STAR'1' 1 I~SERT SPECIAL ~aUTIYE HFRE 
OOOA7E 239 IFZ ADC-2 

240 START4 B STHT2 INSEPT SPECIAL QOUTI~E HERE 
2~1 EN DC 
242 * 

000A80 D310 ~l10 243 START LB R1,IO GST I/O IDE~TIFIERS 
000A84 D320 OA11 244 L9 R2,IO+1 

.> DOOA88 2436 24'5 LIS ~3,6 IDENTIFIER CAS EE 1,2,3,4,5 
OOOA8A 0513 246 CLAR R1,R3 

) 
OOOA8C 2182 =OOOA90 247 BLS IO.OK1 BRA~CH IF K5 IDENTIFIER OK 
OOOA8E 2411 248 LIS R1,1 OTHERWISE FORCE I~ TO BE PASLA 

, 
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KODEL 3220 WRITEABLE CONTROL STORE TEST 06-232M91ROOA13 PAGE 6 08:11:57 05/10/82 

EXEC - E'!'PS R04 (W/CCNDITIONAL ASSEMBLY) 

OOOA90 
*000A92 

OOOA94 
000A96 
000A9A 
OOOA9E 
000AA2 
OOOAA6 

*OOOAA8 
OOOAAA 
OOOAAC 
OOOABO 

OOOABU 
OOOAB8 
OOOABA 
OOOABC 
000A3E 
OOOAC2 
OOOAC6 
OOOACA 
OOOACE 
000AD2 
OOOAD6 
OOOADA 
OOOADE 
OOOAEO 
OOOAE4 
OOOAES 
OOOAEC 
OOOAEE 
OOOAFO 
000AF2 
000AF4 
000AF8 

OOOAFA 
OOOAFE 
OOOBOO 
oaOB04 
000B08 
aOOBOC 
000310 
000B14 
000B18 
000B1C 
000B20 

0523 
2182 =OCOA96 
2421 
)210 OA10 
!)220 OA11 
D362 OA48 
4060 16DC 
0966 
2336 =OCOAB4 
9122 
4802 OA10 
D202 JA32 

4FO 141A 
9310 
9112 
2712 
4831 OA10 
4030 OA2A 
4831 OA12 
4030 OA2C 
41321 0".32 
4020 OA2E 
4821 OA34 
4020 OA 30 
9310 
')341 OA48 
D240 DA48 
4040 16DA 
0844 
2333 =OOOAF4 
9422 
9E32 
DE30 OA2E 
9B3F 

41FO 145C 
2400 
4000 16EA 
4000 16EC 
41F0 1258 
C850 1924 
41F0 11CC 
48FO 17CO 
C5FO 0002 
4330 OF7A 
4300 OBSO 

IO.OK1 

IO.OK2 

* 
IO.OK3 

IO.OK4 

* 

* 

CLAR 
Bl 
LIS 
STB 
STB 
I.B 
STH 
LDAR 
EZ 

2,R3 
O.OK2 
2,1 
1,10 
2,10+1 
6,CONRQ2SCR2) 
6,PASFLG2 
6,Rf 
c.on 

SLHLS 2,2 
!.H O,IC(P2) 
OC O,CONCMD(R2) 

13AL 
L3R 
SLHLS 
SIS 
LH 
STH 
LH 
STH 
LH 
STH 
LH 
STr; 
LBR 
LB 
STB 
STH 
LDAR 
BZS 
EXBR 
OCR 
OC 
RDR 

LINK,SE'IKB 
?1 , RO 
R1,2 
?1,2 
R3,IO(F1) 
?3,CONRADP 
?3,IO+2(R1) 
?3,CONWADR 
?2, CONCMD( R 1) 

P.2,CONRD 
?2,CCNCMD+2(P1) 
P2,COK2ND 
R1,RO 
R4,CCNFQ2S(R1) . 
P4,CONRQ2S 
P4,PASFLG 
B4,RU 
IO.OK4 
B2,R2 
R3,R2 
R3,CONRD 
R3,R15 

BAL LINK,LCOPE 
LIS RO,O 
STH FO,WASDU 
STH PO,WASDU1 
BAL LINK,CRLF 
LHI R5,TITLE 
BAL R15,PRINT 
LH ?15,DUSAVE 
CLHI R15,2 
BE KEEP10 
B OPTIN 

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 
29"2 
293 
294 
295 
296 
297 
298 
299 
300 
301 

* FORCE PRINT 

000B24 
000B28 
OOOB2C 

) 

48EO 17CO 
40£0 17C4 
24EE 

* 
FORPRT LH 

STH 
LIS 

R14,DUSAVE 
R14,DUSAVE1 
~14,R14 

.~) 

SA!E TEST FOR LIST DEVICE 

REESTA31ISE VALUES 

SET PASlA ?~~G (LIST DEVICE) 

SKIP IF SQ~ PASLA 

ISSU~ 2M] CO~MAND (TO LIST DFVIC~*** 

ESTA3LIS~ KEYBOARD D~VIC~ (~ IOSAVE) 
(R1) = 1,2,4,5 ~ (PO = KBIDEN~) 
(P1)=4,8,15,20 

SET UP CJ~S0LE DEVICE READ ~DD~~SS 

SET UP C0~SOlE WQITE ADDPES~ 

SET UP n/~ COMMANDS 

2ND C~D; ESA3LE PEAD CMD 

CONSOLE REQUEST TO SEND 
SET PASLA FLAG (CONSOLE) 

SKIP 2N~ OC IF NOT PASLA DEVICE 

ISSUE 2ND COMMAND (TO CONSOLE) 
PUT CCHSOlE IN READ ~ODE 

READ A DIT!!! CHARACTER (SET BUSY) 

SET UP LJfI CORE 

RESET 'DEVICE UNAVAILABLE' FLAGS 

PRINT TEST PROGRA~ TITLE 
LOAD NOMSG VALUE 
DU?? 

LOAD VALUE 
SAVE 

,:~ ,I' 

( 

( 

( 

( 

( 

f 

( 

( 

t 

( 

( 

{ 

<--
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EXEC - ETPE R04 (W/CONDITIONAL ASSEMBLY) 

(: 

) 
000B2E 40EO 16E4 302 STH R14,ISITERR FORCE PRINT 
000B32 24EO 303 LIS R14,C ) 
000B34 40EO 17CO 304 STH R14,DUSAVE FORCE PRINT 

~ 000B38 030F 305 BB LINK RETHRR jo 

iJ 306 *" 
307 * KEYBOAP.D IRPUT ROUTINE 

· 308 * ~ 
} 000B3A 24FO 309 OPTIN2 LIS LINK, 0 '1 

000B3C 40FO 16EO 310 STH LINK,BRKFLG CLEAR FLAG 

) 
000B40 41F0 OB24 311 EAL LINK,FORPRT FORCE PRINT ~ 
000B44 C850 17A4 312 IHI R5,BRKHSG ~ 
000B48 41FO 11CC 313 BAL LINK,PRINT 
000B4C 41FO OBE6 314 BAL LINK,RESPRT RESTORE _ 

• 000B50 41FO OB24 315 OPTIN EAL lINK,FORPRT FORCE PRINT ) 
000B54 41FO 1258 316 BAL LINK,CRLF 

) 
000B58 41F0 OBE6 317 BAL LINK,RESPRT RESTOPE .\ 
OOOBSC 4820 OA54 318 OPTIN1 LH R2,PSW2 7 

000B60 9512 319 ~PSR R1,R2 NO INT. REG SET 15 
\. 000B62 4UO 141A 320 BAL LINK, SETKB ESTABLISH CONSOLE ) 
1 000B66 D340 17A2 321 18 R4,A~SG OUTPUT AN * TO INDIC\TE 

000B6A 41FO 1280 322 PAL LINK,OUTCHR COMMA~D ~ODE ESTABLISHED 
000B6E 2541 323 Ies B4,1 X'FF' 

j nnn~~(1 /.11:'(1 1'")0(1 .,..,/1 0".. T TUV I"In",,.UD ) 
v v V.4.J , V ..,. I.L: V t I- U V oJ J:.. ..,. .L.,.. .n. ~ J../ ..L. .i.' 1"\ I v \oJ ............ ~ l _ 

000B74 C8CO 133E 325 :Hl R12,QUESTN SET UF R12 FOR ERR ROUTINE 
000B78 C800 2020 326 LF-I ~O,X'2020' BLANK OUT COMMAND BUFFER ) 

) 000B7C 4000 2ADC 327 STH RO,OPTBUF WHICH ftILL CONTAIN OP~IO~ -
000B80 4000 2ADE 328 SI~ RO,OPTBUF+2 NAME 
000B84 4000 2AEO 329 ~TH RO;OPTBUF+4 

) 000B88 2410 330 LIS P1,0 CLEAP CPTBUF INDEX 
000B8A 41FO 130E 331 RDCHR BAL R15,GETCHR GET A CqAR I~ R4 
000B8E C540 0060 332 ~~HI R4,X'60' UPPER C~SE ALPHA? 
000B92 2183 =000E98 333 3LS RDCHARO BRANCH I? NO. 
000B94 CB40 0020 334 SHI R4,X'20' CONVEFT TO LOWER CASE 

· 000B98 C540 0023 335 RDCHARO Cl~I R4,X'23' IS IT # ? 
, *000B9C 2135 =000PA6 336 ENE RDCHP2 NO 

000B9E 41FO OB£6 337 EAl LINK,RESPRT RESTORE 
000BA2 4300 0850 338 = OPTIN 

J 000BA6 C540 005F 339 RDCHP2 CLEI R4,X'5F' LEFT A?ROi, UNDFRLINE, OR DELETE?? 
OOOBAA 2334 =OOOEE2 340 ~~S RDCHAR1 
OOOBAC C540 0008 341 CIHI R4,X'08' BACK ~P~CE ? 

J OOOBBO 213C =000EC8 342 3~ES RDCHR1 NO, PPASCH 
000BB2 2711 343 RDCHAR1 SIS R1,1 YES, rEC3E~~~T INDFY 

· *000BB4 2314 =OOOFEC 344 ~~d ?DCgP3 
) 000BB6 41FO OBE6 345 =A~ lINK,RES~RT PESTOR~ 

OOOBBA 030C 346 F~ R12 UNDEPFLOW FXIT 
DOOBBC ~800 0020 347 RDCHR3 lHI RO,X'20' 

) OOOBCO D201 2ADC 348 S:3 RO , OPTBUF(R1) 
000BC4 4300 OB8A 349 E RDCHR 
OOOBce C540 OOOD 350 RDCHR1 CLHI R4,X'OD' IS IT CR ? 

) OOOBCC 4330 OBFO 351 BE LOOKUP YES, TRY MATC~ 
OODBDO C540 0020 352 ClHI R4,X'20' SPACE?? 

*000BD4 233E =OOOBFO 353 3E LOOKUP TRY LCOKUP 
) 000BD6 C510 0006 354 CLHI R1,6 7 CHARACTERS INPUT? 
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MODEL 3220 WRITEABLE CONTROL STORE TEST 05-232M91ROOA13 PAGE a 08:11:57 05/10/82 

EXEC - ETPE R04 

OOOEDA 
OOO:bDC 
COOBEO 
000BE2 

000BE6 
OOOBEA 
OOOBEE 

038C 
D241 2ADC 
2611 
4300 aB8A 

48"£0 17C4 
40EO 17CO 
030F 

41FC OEE5 
C810 nee 
2430 
0861 

(W/CCNDITIONAL ASSEMBLY) 

5 ENLR P12 
6 STB ?4,OFTBUF(F1) 
7 AIS R1,1 
8 P RDCHR 
9 * 
o * RESTORE PRI~T PARAMETERS 

351 * 
352 RESPRT 
3'53 
3-54 

II-! 
ST!" 
33 

14,DUSAVE1 
14,DUS~.VE 

INK 
365 *----------------------------------
355 * OPTION !A:CH ~OUTINE 
367 * 
358 LOOKUP 
~59 

.37;) LJOK1 
371 
::72 LOOK2 

BAL 
LH::: 
lIS 
1 AR 
1 

LINK,RESPRT 
P1,OPT 
?3,O 
P6,R1 
R5,O(P~) 

IF YES, ERRO:a 
STORF CURaENT BYTE 
SUMP BU~FER INDE 
REA~ NEXT CHARACTER 

L AD H.1UE 
R STORE 
R TflRN 

RESTORE 
LOAD ADD ES ~? oprION TABLE 
CLEA? B1 FE I~DFX 

SET OPTI ~ GRD INDEX 

OOOEFO 
000BF4 
OOOBF8 
OOOBFA 
OOOBFC 
OOOCOO 
000C02 

4856 ,)(1':)0 

021C .373 
.374 
375 

:3 R 
C H 

;;12 
E5,QPTBUF(F3) 
LCOK3 

IF MINUS, THEN NO MATCH 
CO~PAR: ~O ~PT3UF H~ 

ERl<Ot1 

*000C06 
000C08 

*OOOCCA 
OOOCOC 
OOOCOE 
000C10 

*000C14 

000C16 
OOOC 1A 
000C1E 
000C22 

000C26 
OOOC2A 

*000C2E 
000C30 
000C34 
000C38 

*000C3A 
000C3C 
000C40 
000C44 
000C48 

000C4A 
000C4E 
000C52 
000C56 
000C58 
000C5C 

L) 

4553 2A)C 
2333 =COOCOC 
261C 
2209 =000PF8 
2632 
2652 
C530 0006 
208C =CCOBFC 

C510 184C 
4330 ODEO 
C510 1840 
4230 OD3A 

41F0 01324 
C540 OGOD 
233B =000C44 
41EO 1118 
C560 0006 
2386 =000C44 
244A 
41FO 1280 
D260 2AE3 
4820 1848 
0232 

C830 17 8 
C8EO OC I;. 

41FO 12 8 
242,0 
D342 17C8 
41FO 1280 

376 
"3.77 
:378 LOOK3 

:; 
(} 

62 * 

BE 
AIS 
E 
.US 
JUS 
CLHI 
EL 

R 1 ,12 
LOOK1 
R3,2 
?'5,2 
R3,6 
LOOK2 

83 CLHI ~1,RUN 

34 BE RUNIT 
85 CLHI R1,OPTION 
a5 ENS LOOK4 
87 *-----------------------------

TRY NEX:' HW 

3 ~ATCHI~G ~~ FOUND? 

RUN CO~l'!A~D ? 

OPTION CMD ? 
NO, lOOr. FURTHE? 

388 
389 
390 
391 
392 
393 
394 
395 
396 
3917 
398 
399 
400 
401 

* TO PReCESS INPUT COMMAND 'OPTION' 
* 

OPTEXX 

* 

BAL 
CLHI 
BE 
EAL 
CLHI 
BNLS 
LHI 
BJI.L 
STB 
LH 
BlJZP. 

~02 OPTRTN LHI 
403 LHI 
404 BAL 
40S OPTCMD LIS 
~06 OPTCMD1 IE 
U07 BAL 

lINK,FORPRT 
R4,X'OD' 
OPTEXX 
R14,CPTVAL 
R6,6 
OPTEXX 
R4,X'OA' 
LINK,QU'TCHR 
R6,!OSAVE+1 
R2,OPTION+8 
R2 

R3,TES:' 
R14,OPTCMD8 
LINK,CFLF 
~2 .. 0 
Rl.!,OPT(R2) 
LINK,ODTCHR 

) 

FORCE PRI~T 
CR ? 
YES, ERANCH 
NO, GET OPTION DEV. PRINTOUT 
IS DEVICE NUMBER VALID ? 
NO, BRANCH 
YES, LOAD AN LF CHARACTER 
WRITE IT TO THE CONSOLE 
CHANGE THE LIST DEVICE 
CHECK FOR SPECIAL ROUTINF. 
LINK TO ROUTINE 

RETURN HERE 

RESET COUNTER 
TO PBI!fT TES'!' 

Ntt~. 

( 

( 

t 

f 

( 

t 

c 

( 

( 

(. 

« 

( 

( 

( 

( 

, 
.. 
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000C60 
000C62 

*000C66 
OOOC68 
OOOC6C 
000C70 
OOOC72 
OOOC76 
000C7A 
000C7C 
000C80 
000C82 
000C86 
OOOCSA 

*000C8E 
000C90 
OOOC94 
OOOC98 
OOOC9C 

*OOOC9E 
OOOCAO 
000CA4 
OOOCAS 
OOOCAC 
OOOCBO 
OOOCB4 
aOOCB8 
OOOCBA 
OOOCBE 
OOOCC2 
OOOCC6 
OOOCC8 
OOOCCA 
OOOCCE 
OOOCDO 

000CD4 
aOOCD8 
aOOCDA 
OOOCDE 
OOOCEO 
OOOCE4 
OODCES 
OOOCEA 
OOOCEC 
OOOCEE 
000CF2 
OOOCF6 
OOOCFA 
OOOCFC 
OOODOO 

2621 
C520 0006 
2087 
C840 0020 
41~0 1280 
2450 
4050 15BC 
4823 0006 
2440 
4040 2AE4 
9121 
4380 OCB4 
4040 2AE4 
4800 16BC 
2335 
C840 002C 
41FO 1280 
40=0 16BC 
0855 
2335 
C840 0031 
41FO 1280 
4840 2AE4 
D344 noc 
41FO 1280 
4840 2AE4 
2641 
4040 2AE4 
C540 0010 
4280 OC80 
J855 
023E 
4823 0008 
2451 
4300 OC7A 

4EO 1258 
2461 
C820 17D4 
2436 
!)3 4 2 0000 
41FO 1280 
2621 
2731 

=OOOC58 

=OOOC98 

=0000.8 

2026 =OOOCEO 
C840 0020 
41FO 1280 
4852 0000 
2404 
41FO 117C 
D300 OA10 

408 
409 
410 
411 
412 
413 
414 
415 
416 
417 
418 
419 
420 
421 
422 
423 
424 
425 
426 
427 
428 
429 
430 
431 
432 
433 
434 
435 
436 
437 
438 
439 
440 
441 
442 
443 
444 
445 
446 
447 
448 
449 
450 
451 
452 
453 
454 
455 
456 
457 
458 
459 
460 

OPTCMD2 

OPTCMD3 

OPTCMD4 

OPTCMD5 

OPTCMD6 

OPTCMD7 

OPTCMD71 

AIS 
CL~I 

BL 
LHI 
BAL 
LIS 
STH 
LH 
LIS 
STH 
SLHLS 
BNC 
STH 
LH 
BZ 
LHI 
BAL 
STH 
LDAR 
BZ 
LHI 
BAL 
LH 
LB 
BAL 
LH 
AIS 
STH 
CLHI 
BL 
LDAR 
3NZR 
LH 
LIS 
B 

R2,1 
R2,6 
oprrCMD1 
R4,C' , 
LINK,OUTCHE< 
RS,O 
R5,FIRST 
R2,6(R3) 
R4,O 
R4,TEMP 
R2,1 
OPTCMD7 
R4,TEMP 
RO,FIRST 
OPTCMD5 
R4,C',' 
LINK,OUTCH? 
LINK,FIRST 
R5,R5 
OPTCMD6 
R4,C'1' 
LINK,OUTCHF. 
R4 .. TEKP 
R4,HEXTAB(R4) 
LINK,OUTCH? 
R4,TEMP 
~4,1 

R4,TEMP 
R4,16 
OPTCr.D3 
?5,R5 
:214 
?'2,8(R3) 
RS,1 
OPTCMD2 

*----------------------------------

OUTPUT 1 SPACE 
TO PRINT SELECTED TES~ NryMB~RS 

FIRST TEST WORD 
START WITH TEST 0 

OPTION VALUE FOU~D. 
IS IT FIRST ? 

NO, OUTPUT COM~A 

TEST VALUE FRO! SECO~~ HV 
NO 
YES,OUTPUT '1' 

RESTORF R4 
CONVERT 
OUTPUT O-F 
~ESTORE 

INCREMENT TEST # 

DONE ? 

SECOND TEST !..lORD 
R5 = 1 FOR SECOND T~~! HW 

* TO OUTPUT OTHER 8PTIO~ ~A~ES & VALUES 
* 
OPTCMD8 BAL 

LIS 
LHI 

OPTCMD9 LIS 
OPTCMD10 LB 

BAL 
AIS 
SIS 
BPS 
LHI 
BAL 
LH 
LIS 
BAL 
1B 

LINK,CFLF 
R6,1 
R2,OPT+12 
R3,6 
P4,O(R2) 
LINK,OUTCHr 
R2,1 
R3,1 
OPTCMD10 
R4,C' • 
LINK,OUTCHR 
RS,O(R2) 
RO,U 
LINK,R5HEX 
RO,IO 

SET LINE COUNTE:: 
R2 POINTS TO TH~ NA~~ 

OUTPUT OPTIO~ NA~E C~~? 

6 CHARACTERS OU~pnT ? 
NO,LOOP 

OUTPUT ONE SPACE 
B5 = CPTION VALUE 

WRITE OPTION VALJE IV HEX (U DIGITS) 

(' 

'; 

) 

) 

; 
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EX~C - ETPE R04 (W/CONDITIONAL ASSEMBLY) 

000D04 
*000,£)06 

000D08 
OOODOA 
OOOtOE 
000D10 
000D12 
OOOI)16 
OOOD18 
OOOD1C 
OOOD 1E 
OOOD20 
000D24 
000D28 
000D2A 
000D2E 
000D32 
000[:36 

000D3A 
000D3E 
000D42 
000D46 

000D4A 
000D4C 
000D4E 
000D52 
000D54 
000D56 

*000D5A 
000D5C 

OOOD5E 
000D62 
OOOD66 
000D6A 

000D6E 
000D72 
000D74 

0001)76 
000D7A 
000D7C 

000D7E 
000D82 
000D84 

000D86 

L) 

2701 
213D =000D20 
2661 
:560 0014 
2189 =000D20 
2460 
41F0 130E 
274D 
4330 OB5C 
2643 
2036 =OOOD12 
41FO 1258 
41FO 1358 
2626 
C520 1828 
4280 OCDE 
41F0 OBE6 
4300 0350 

C510 17C8 
4330 OD8E 
C510 1858 
4330 18EO 

274D 
033C 
41£0 1118 
274D 
')23C 
48E1 0008 
2332 =OOOD5E 
01FE 

4061 0006 
4860 17F 2 
4060 nco 
4300 OB50 

C560 0003 
038C 
030F 

C360 FFFE 
033F 
030C 

C560 0400 
028F 
030C 

C550 OOOF 

461 
452 
463 
464 
465 
466 
467 
468 
469 
47Q 
471 
472 
473 
474 
475 
476 
477 
478 
479 
480 
481 
482 
483 
484 
485 
486 
487 
488 
489 
490 
491 
492 
493 
494 
495 
496 
497 
498 
499 
500 
501 
502 
503 
504 
505 
506 
507 
508 
509 
510 
511 
512 
513 

SIS 
ENZ 
AIS 
CLHI 
BLS 
LIS 

RO,1 
OPTCMD12 
R6,1 

O?TCMD11 EAL 
SIS 
BZ 
AIS 
BNZS 

R6,20 
OPTC~D12 

R6,0 
LINK,GETCH~ 

R4,13 
OPTIN1 
R4,3 
OPTCMD11 
LINK,CRLF 
LI~K,TST3RK 

R2,6 
R2,OPTE~D2 

CPTCY.D9 
LINK,RESPR':' 
OPTI~ 

OFTCMD12 EAL 
BAL 
AIS 
CLHI 
BL 
EAL 
B 

*-----------------------------
LOOK4 

* 

CLHI R1,TESr 
BE TESTOP 
CLHI R1,CON 
BE STOP.TST 

TO PROCESS COMMANDS OTHER TH~~ 

* 

* 
LOOKS 

* 

SIS R4,13 
BZR R12 
BAL R14,CPTVAL 
SIS R4,13 
B~ZR R12 
LH R14,8(R1) 
BZ LOOK5 
BALR R15,R14 

STH 
LH 
STH 
B 

R6,6(R1) 
R6,NOMSG+6 
R6,DUSAV~ 

OPTIN 

ZERONE2 CLHI F6,3 
BNLR R12 
BF R15 

* 
ZERONE 

* 

THI 
BZF 
BR 

R6,X'FFFE' 
R15 
R12 

ADR CLHI R6,X'400' 
BLR R15 
BF R12 

* 
LEVEL CLHI R6,15 

) 

CONSOLE = CRT ? 
BRANCH: NO. 
INCREMENT LINE COUNTSR. 
PAGE FULL ? 
NO 
INITIALIZE LI~E CCUN~ 

CR ? 
TO ACCEPT N~XT CO~~ANr 

LF ? 
IF YES, PRINT NE~T PAGF 

EXIT IF 'BREAK' PRE~SED. 

~LL PRINTIN~ OP~IONS DONE ? 
~O,LOOP FOR NEXT ONE 
RESTORE 
~O ACCEPT N~XT CG'~AND 

'TEST' OPTION 

CONSOLE? 
YES, BRANCH 

'TEST', ·OPTION'. 

OPT FOLLOWED BY CR ? 
YES, ERROR 
GET OPTION VALUE I~ P6 
TERMINATED BY CP. ? 
IF NO, BRANCH 
GET OPTION CqEC~ P.OU~INE ArDPESS 

LINK OPTION CHECK BonTINE 
RETURN HERE 
STORE OPTION VALUE 
LOAD VALUE 
SAVE TO FLAG 
TO ACCEPT NEXT CO~MAND 

MAXIKUlH1 
ERROR RETUR~ 
OKAY 

IGNORE LSB 
OKAY 
ERROR RETURN 

(R6) = 10 BIT DEVICF ADDRES~ 
RETURN TO LOOK5 

(R6) INTERRUPT LEVEL HEX DIGI~ 

( 

( 

f 

( 

( 

( 

( 

( 

( 

, 
( 

( 

( 

( 

,) 
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EXEC - ETPE R04 (W/CONDITIONAL ASSEMBLY) 

000D8A 
OOOD8C 
OOOD8C 

000D8E 
000D90 
000D92 
000D96 
OOOD9A 
000D9E 
000DA2 

000DA6 
OOODAA 
OOODAC 
OOODAE 
000DB2 
000DB4 
000DB6 
OOOOBA 
OOODBC 
OOODCO 

*0000C2 
000DC4 

028F 
030C 

274D 
213B =OOODA6 
4800 1B58 
4000 17CE 
4800 1B5A 
4000 17DO 
4300 OB50 

4850 1B5C 
2470 
2480 
41EO 1118 
0556 
028C 
C560 0010 
2385 =000DC4 
41£0 1154 
0673 
2306 =OOOOCE 
CB60 0010 

514 
515 
516 
517 
518 
519 
520 
521 
522 
523 
524 
525 
526 
527 
528 
529 
530 
531 
532 
533 
534 
535 
536 
537 
538 
539 
540 
541 
542 
543 
544 
545 
546 
547 
548 
549 
550 
551 
552 
553 
554 
555 
556 
557 
558 
559 
560 
561 
562 
563 
564 
565 
566 

BLR 
BR 
IFZ 

R15 
R12 
SDECHEX-1 

*----------------------------------

RETURN TO LOOK5 

* TO CHECK THAT OPTION ENTRY IN R6 IS IN DECIMAL DIGITS. 
* TO CONVERT DECIMAL ENTRY IN R6 TC HEX VAL~E AND 
* STORE IT @ 0(E5). 
* 
DEC HEX 

DECLP1 

DECLP2 

DECLP3 

DECHEX1 

STK 
LIS 
LIS 
LIS 
LDAR 
SRAL 
BZ 
NHI 
CLRI 
BNLR 
LDA 
SIS 
BM 
AAR 
B 
AIS 
AIS 
B 
STH 
LM 
BR 
ENDC 

RO,RSAVE 
RO,O 
R1,0 
R2,0 
R3,R6 
R3,0(R2) 
DECHEX1 
R3,15 
R3,10 
R12 
R7,DECTAB(P1) 
R3,1 
DECLP3 
RO,R7 
DECLP2 
P.2,4 
R1,ADC 
DECLP1 
RO,0(R5) 
RO,RSAVF. 
LINK 

*-----------------------------
* TEST OPTION PROCESS ROrTINE 
* 
TESTOP 

* 
TSTOP1 

TSTOP2 

TSTOP3 

SIS 
BNZS 
LH 
STH 
LH 
STH 
"3 

LH 
LIS 
LIS 
BAL 
CLAR 
BLF 
CLHI 
BNLS 
BAL 
07iR 
B 
SHI 

B4,13 
TSTOP1 
RO,DEFTESTS 
RO,TEST+6 
RO,DEFTESTS+2 
RO,TEST+8 
OPTIN 

R5,MAXTST 
R7,O 
~8,O 

R14,OPTVAL 
R5,R6 
R12 
R6,16 
TSTOP3 
R14,UN'.RY 
R7,R3 
TSTOP4 
R6,16 

ACCUMULATOR 
TABLE INDEX 
SHIFT COUNTER 
COpy INPUT VALUE 

TO RETURN 

VALID DECIMAL DI~IT ? 
IF NOT, ER~OR. 

1,10, ••• ,10000 

ADD IN C9RRENT VAL~~ 

INCREMENT SHIFTE? 
INCREMENT POINTE? 

STOR~ HEX OPTIO~ YALDE 

RETURN 

'TEST' FOLLOWED ?~ (CP.) 

YES, SET TEST OP!ION ~O 

FIRST TEST WOR::> 
ALL DEFAULT TES 5 =~ PFOG~A¥. 

SECOND TEST WOR 
TO ACCEPT '~YT SV~AND 

TEST EIT ACC1M~:~~O?~ 

GET OPTION VALU~ I~ ~6 

ERROR: INVALID TEST ~UMB~F 

R6 < 16 ? 
NO 
GET UNARY OPERAND IN R3 
SET CURRENT BIT 

R6 o-~ 

( 

J 
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EXEC - ETPE RC4 

ooonce 41EO 11::~ 

OOODce 0683 
OOODCE 274D 
ooeDDO 4230 ann 
OOODD4 4070 17CE 
OOODD8 4080 17::C 
oOODDe 4300 013'::) 

OOODEO 24FO 
000DE2 40FO 16EC 
000D::6 40FO 1£-:2 
OOODEA 41F0 1252 
OOODEE 24FO 
OOOD:O 40FO 1F::~. 

000)F4 40FO 16!:C 
OOODFB 240F 
OOODFA 4810 172': 
OOOD:£ 1011 

*000£00 218B 
000'802 2701 

*000S04 2213 
000E06 240F 
000E08 4810 17e::: 
oOOEoe 1011 

*OOOEOE 2186 
OOOE10 2101 

*000E12 2213 
000E14 030C 
000E15 CAOO 001C 
000:s 1A 4000 16::5 
000F1£ 4800 OA10 
OOOE22 4000 2AE2 
000£26 41F0 1258 
000E21, 41FO 18£'5 

000£2'8 2400 
000E30 4000 16£ 
000E34 4000 16~ 
000£38 4000 16E 
000E3C C810 303 
000E40 4010 172 
OOOE44 4010 112 
000E48 4010 172 
OOOEI.+C 41F0 145 

oco!:::o 2400 
000E52 4000 16:2 

:> 

(W/CCNDITIONAL ASSEMBLY) 

=000E1£ 

=OOOI::FE 

=00OF1A 

=oocroc 

567 
568 
559 
~70 
571 
572 
573 
57~ 

5'32 
583 
':24 
585 
5a6 
531 
5SB 
589 
590 
531 
592 
593 
594 
595 
596 
597 
59B 
599 
500-
501 
602 
603 
604 
605 
606 
607 
.608 
509 
510 
611 
512 
613 
614 
615 
615 
~ ..... 
U I r 

618 
519 

TSTOP4 

BAL 
OAR 
SIS 
EHZ 
STH 
STH 
E 

R14,7JNA?Y 
~8,R3 

R4,13 
TSTCP2 
R7,TEST+6 
R8,TEST+8 
OP'!'IN 

*-----------------------------
RUNIT LIS LINK,O 

STH LINK,B 
STH LINK,P?~:LG 

BAL lI~K,CP=-E' 

LIS R15,0 
STH R15,WAS~)!l 

STH R15,;;AS~'_'1 

1IS BO, 1 S 
LH R1,T~ST+8 

KEEP1 SRLS P.1,1 
BC FOUN~1 

SIS RO,1 
BN!'! KEEP1 
LIS RO,15 
LH R1,TES'i'+tS 

KEEP2 SRLS R1,1 
BC FOUND2 
SIS RO,1 
BNM KE'SP2 
BR R12 

FOUND1 AHI RO,1" 
FOUN;)2 STH RO,SEL'IST 

LH RO,IC 
STH RO,IOSAVE 
BAL LINK,CRIF 
BAL LINK,INIT 

* 
* 
* RESET TEST PARA~ETERS 
* 
INITRET LIS RO,O 

STH RO,ISITERR 
STH RO,TCTAL 
STH RO, io/ASDTI 
LHI R1,C'OO' 
STH R1,HTESTNO 
STH R1,ETES7NO 
STH R1,ERRNC 
BAL LINK,LCOP.E 

* 
* START SELECTION FRO~ TES~ 0 
'* 
KEEP3 LIS RO,O 

STH RO,BTES'!:NO 

) 

SET CURBBT 3IT 
TER~INATED BY CR ? 

STORE VALID SELEC'!'ED TES'!'S 

TO ACCEPT N~XT COMMAN) 

TO FISD HIGP-EST SELEC!ED TES~ NO. 
CHEC~ SV,~ON0 T~S~ P.W 

EO F-O 

TRY NEXT DIG T 
INITIALIZE A AIN 
CHECK FIRST EST HW 

EO F-O TEST # 

LOOP 
TEST NOT SELECTED 
ADJUST TEST # FOR SECOND HW 
HIGHEST SELECTED TEST N~~BER 

RESTORE USER'S I/C CHOICE 

LINK USE~ INITIALIZA~ION ROUTINE 

RETURN HER£ ~ROM USER'S INIT ROUTINF 
RESET ER~OR FLAG 
RESET TOTAL 
RESET WASDU 

RESET THESE FLAGS TO C'OO' 

SET UP L:JW CORE 

RESET BINARY TEST NU~BER 

\ 

f 

f 

( 

( 

( 

{ 

f 

( 

( 
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EXEC - ETPE R04 (W/CCNDITIONAL ASSEMBLY) 

000E56 

OOOE5A 
000E5E 
000E60 
000E62 
000E66 

*OOOE6A 
000E6C 

*000E70 
*000£72 

000E74 
*000E78 

OOOE7A 
*OOOE7C 

000E7E 
000E82 
000£84 
000E86 
000E8A 
000E8C 
000E90 
000E94 
000E98 
OOOE9C 

.OOOEAO 
000EA4 
OOOEAS 
OOOEAA 
OOOEAE 
OOOEB2 
000EB6 
000EB8 
OOOEBC 
OOOEEE 
000EC2 

000EC4 
OOOEC8 
OOOECA 
OOO£CE 
OOOEDO 
000ED4 
OOOED8 
OOOEDA 
OOOEDE 
000E£2 

*000£E6 

4000 1flF6 

4820 16F6 
2408 
910C 
CC02 0000 
C520 0010 
2185 =000£74 
4400 17DO 
2137 =OOOE7E 
2304 =000F7A 
4400 17CE 
2133 =000E7E 
2621 
220F =000E5E 
4020 16F2 
0812 
2621 
4020 16F6 
2402 
C820 1722 
41FO 11A4 
4820 1722 
4020 172C 
41FO 1358 
C850 171C 
41FO 11CC 
2400 
4000 16E6 
4000 16F4 
4810 OA52 
9501 
4820 16F2 
1122 
5812 1B50 
0301 

4810 OA54 
9501 
4800 16F4 
2601 
4000 16F4 
4500 17DA 
2385 =OOO~E2 

41FO 1358 
4300 OEB2 
4800 16E6 
2135 =OOOEFO 

STH RO,NEXTST 
* 

620 
621 
622 
623 
624 
625 
626 
627 
528 
629 
630 
531 
632 
633 
634 
635 
636 
637 
539 
639 
540 
641 
642 
643 
644 
645 
646 
647 
648 
649 
550 
651 
652 
653 
65~ 

655 
656 
657 

,. TO FIND THE NEXT SELECTED TEST. ,. 
KEEP4 
KEEP41 

KEEP42 

KEEP43 

KEEP5 

KEEF6 

LH 
LIS 
SLHLS 
SRHL 
CLHI 
BL 
NH 
ENZ 
B 
NH 
13HZ 
AIS 
B 
STH 
LDAR 
AIS 
STH 
LIS 
IHI 
BAL 
LH 
STH 
BAL 
LHI 
BAL 
LIS 
STH 
STH 
LH 
EPSR 
LH 
SLLS 
IDA 
BR 

R2,NEXTST 
PO,S 
RO,12 
RO,O(R2) 
R2,X'10' 
K£EP42 
RO,TEST+8 
KEEPS 
KEEP43 
RO,TEST+6 
l(EEP5 
R2,1 
KEEP41 
R2,BTESTNO 
R1,R2 
R2,1 
R2,NEXTST 
RO,2 
R2~MTESTNO 

LINK,HEXASC 
R2,MTESTNO 
:32,ETESTNO 
LINK,TSTBRK 
R5,TSTMSG 
LINK,PRINT 
"SO,O 
RO,NOERR 
RO,COUNT 
R1,PSW 
RO,R1 
R2,BTESTNO 
R2,LADC 
P.1,TFSTS(R2) 
R1 

655 *-----------------------------
659 * 
660 TEST MCDULE END ROUTINE 
661 
652 
663 
664 
665 
666 
567 
668 
669 
670 
671 
672 

* 
TSTEND 

KEEP7 

LE 
EPSR 
LH 
AIS 
STH 
CLH 
BNLS 
BA.L 
B 
LH 
BNZ 

:::\1,PSW2 
BO,R1 
RO,COUNT 
RO,1 
RO,COUNT 
RO,LCOP+6 
KEEP? 
LINK,TSTBRK 
KEEP6 
RO,NOERR 
KEEP?1 

RESET NEXT TEST # 

GET NEXT TEST # 

PO = X'8000' 
PO = NEXT TEST BIT 
~EXT TEST < 16 

LOOK AT TEST HW 2 

LOOK AT TEST HW 

LOOP FOR NEXT TEST # 
CURRRNT TEST # 
B1 = TEST # IN BINARY 

SET DIGITS TO PFINT 2 
~ 2 ~~ (~TESTM'O) 

STORE TEST # IN ASCII @ ~TESTNO 

STO~~ T~ST # IN ASCII @ ~TESTNO 
'I'EST EREAK 

PPINT 'TEST ~N' 

RESE ERROR FLAG 
RESE CO;JNT 
ENAB E INTF?RUPTS 

R2 TEST # 

GO TO TSST ~ODUIE 

~ISA5LE INT @ PPOCESSOR LEVEL 

INCF!E~E~'r CQTJN'l' 

IF COUNT> Loep, 
GO TO NEXT TEST MODnLE 
IF BREAK GO TO OPTIN 
OTHERWISE, REPEAT SAME TEST 
LOOK @ ERROE FLAG 

( 
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EXEC - ETPE R04 (W/CONDITIONAL ASSE~BLY) 

000££8 
OOOEEC 
OOOEFO 
00CEF4 
000EF8 

000 FC 
000 00 
000 04 
000 Ou 

000F06 
OOCFOA 
OOOFOi 
000F12 
OOOF16 
OOOF 1A 
000E1E 
000F22 
000F26 

"'000F2A 
OOOF2C 
OOOF30 
OOOF34 
OOOF38 
OOOF3C 
OOOF3E 
OOOF42 

OOOF46 
000F4A 
OOOF4E 
OOOF50 
OOOF54 
OOOF54 

OOOF58 
OOOF5C 

*OOOF60 
OOOF62 
000F66 
OOOF6A 
OOOF6E 

.:» 

C850 1742 
41F0 11CC 
4810 16F2 
4510 16£8 
4280 OE5A 

4200 IJEFC 
4810 OA54 
351J1 

41F0 13F4 
4230 OF46 
4810 16EC 
4230 OF74 
41F0 1358 
4810 17E6 
4230 OF4A 
41F0 141A 
4810 180A 
2333 =OCCF30 
41F0 2754 
C850 1792 
4050 16E4 
41FO 11CC 
24FO 
40FO 1 6~4 
4300 OB50 

4010 16EA 
4810 16EE 
2611 
4010 16EE 
4200 0000 

4810 16EE 
C510 7FFF 
238A =OOOF74 
4800 16F2 
4500 16E8 
4280 OE5A 
4300 aE50 

673 
674 
1)75 KEEP71 
676 
577 

* 

LHI 
B~,L 

IH 
CLH 
EL 

?5,NOERKSG 
LIN"K,PRINT 
R1,3TESTNO 
~1,SELTST 

:<:EE:?4 

PRINT "NO ERROR" 
GET TEST # 
IS THE LAST SELECTED T~S~ DONE ? 
NO, GC SEL~CT NEXT ~~sr 

678 
679 
680 
581 
632 

* ALL THE S~L~CTED TESTS HAVE ~OW ?ryN 

683 
684 
685 
686 
687 
688 
689 
690 
691 
692 
693 
694 
695 
696 
697 
698 
699 
700 
701 
702 
703 
704 

* 
ABOF:T 

EOTE!1 

* 

NOF 
LH 
EPSP 
IF: 
EAL 
DC 
E~DC 

EAL 
3NZ 
LH 
ENZ 
BAL 
LH 
BNZ 
BAL 
LH 
EZ 
BAl 
LHI 
STH 
BAL 
LIS 
STH 
B 

1,PSW2 
0,?1 
DISPLAY-1 
INK,DISPLAY 
(TOTAL),Z(T8TERR) 

::'INK,TSTDU 
!'EEP9 
3.1,T.lASDU1 
!<':~EP92 

lINK,TSTBRK 
?1,CONTIN+6 
.1.30RT2 
LINK,SETKB 
?1,TALLY+6 
EOTE~ 

I.INK,ERRLISTC 
?5,EOTMSG 
R5,ISITERR 
LINK,PRINT , 
?15,O 
?15,ISITERR 
OPTIN 

*----------------------------------

C8~E HFBB TO ABORT TFST SFQ~FNCF. 

PS;: 30FO 

:ISPLAY TOTAL & ~OT~~o 

?- TURN WITH R1 = DU BIT 
I DU, DISPLAY TOTAL 
W S IT EVE? ? 
~ S, PRINT TOTAL, TOTFRR 

IF CONTIN 1, 
I~CREMENr & GO TO TES~ 0 
KB DEVICE LIST DEVICE 
IS TALLY OPTION SET ****** 
NO,BPANCH ****** 
GO & PRINT T~LLY TABLE 

(FORCE PRINTING) 
'END OF TEST' 

(RESET PRIN~ING FLAG) 

705 
706 
707 
708 
709 
710 
711 

* ROUTINE INCREMENTS,DISPLAYS & CHECKS 'TO~AL' 

712 
713 
714 
715 
716 
717 
718 
719 
720 
721 
722 
723 

* 
KEEP9 
ABG.P.T2 

KEEP91 

724 
725 * 

STH 
LH 
AIS 
STH 
NOP 
IFZ 
BAL 
DC 
ENDC 
Ln 
CLHI 
BNL 
LH 
CLH 
BL 
:3 

R 1, WASDTT 
P.1,TOTAL 
B1,1 
P1,TOTAL 

DISPLAY-1 
INK,DISPLAY 
(TOTAL),Z(TOTERR) 

R1,TOTAL 
R1,X-7FFF' 
KEEP92 
PO,BTESTNO 
RO,SELTST 
KEEP4 
KEEP3 

,,) 

SET 'WASDU' FLAG 
INCREMENT TOTAL 

DISPLAY TOTAL & TOTERR 

TOTAL < MAX RETAINABLE ? 

PO = CURRENT TEST # 
IS IT LAST TEST ? 
NO, GO TO NEXT TFST 
GO TO TEST 0 

( 

( 

( 

( 

( 

( 

( 

( 

) 
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MODEL 3220 WRITEABLE CONTROL STORE TEST 06-232M91ROOA13 PAGE 15 08:11:57 05/10/82 

) EX£C - ETPE F04 (W/CONDITIONAL ASSEMBLY) 
-) 

0000 OF72 726 HALT9 rQu * 
) 00OF72 8800 727 DCX 8800 BREAK POINT, GO TO ~ICPOCODF 

., 
728 * CONSOIF ROUTINE 
729 * 

t 000F74 41FO 13F4 730 KEEP92 BAL LINK,TSTDU SEE IF LIST DEV IS ON ') 

000F78 2033 =OOOF72 731 BNZS HALT9 NO, LOOP 

} 
000F7A 2400 732 KEEP10 LIS FO,O 
OOOF7C 4000 i6EA 733 STH RO,WASDU RESET FLAG 
000F80 41FO OB24 734 BA:' LINK,FORPRT FORCE PRINT 

) 
0-OOF84 41FO 1258 735 BAL LINK,CRLF 
000F88 CSSO 1132 736 LHI R5,TCTMSG 
000F8C 4050 16E4 737 STH B5,ISITERR 

} 
000F90 41!'O 11CC 738 EhL LINK,PRINT PRINT "TOTAL TOTERR' 
00OF94 2~04 739 LTC: RO,4 TO PRIN7 4 HEX DIGI~S 
000F96 4850 16EE 740 LP R5,TOTAL 

j 
000r9A 41FO 117C 741 BAL LINK,R5HEX PRINT TJTAL IN HEX 
ooor9E 2434 742 LIS F'3,4 
OOOFAO C840 0020 743 LHI R4,C' , SPACE 

) 
000FA4 41FO 1280 744 KEEP101 BAL LINK,OUTCHR OUTPTTr IT 
00OFA8 2731. 745 SIS R3,1 

*OOOFAA 2023 =000H.4 746 BP KEEP101 4 TIMES 

) 
OOOFAC 2404 747 LIS RO,4 TO PRIST 4 HEX DIGITS 
OOOFAE 4850 16FO 748 LO' B5,TOTERR n 

000FB2 41FO 117C 749 PAL LINK,R5HEX PRINT TOTBRR IN HEX 
000FB6 41FO OBE6 750 EAL LINK,RESPRT RESTORE 

) OOOFBA 4300 OB50 751 B OPTIN GO TO BEGINNING 
OOOFBA 752 11:'7 $DISPLAY-1 

753 *********************************** 
754 * 
755 DISPLAY lIS RO,1 DISPLAY P~NEL ADDRESS 
756 OC RO,INCP INCRFMF~'I'AL MODE 
757 !..S ~1,2(LINK) ~ET 2ND ?ARAMETER ADDRESS 
758 1:1 R1,O(R1) GET DATA 
759 EX3R R1,R1 

) 760 .ER RO,R1 WRITE !HTA 
761 L~ R1,O<LINK) GET 1ST ?ARAMETE~ ADDRESS 
762 :':-1 R1,0(R1) GET DATA 
763 -::?3R rl1,R1 
764 ioi::R RO,R1 WRITE r~TA TO D1,D2 
765 c: RO,NORr. NORMAL ~O)E 
766 - 4 (LINK) RE':!'URN 
767 * 
768 E',='C 
769 *********************************** 
770 * 
771 * ERROR FOUTINFS (OVERPID~ NO~SG aPTION) 

) 772 * 
OOOFBE DOOO 2BBO 773 ERR STM RO,ERRSAVF STORE RSGI'STER'S 
000FC2 4120 1048 774 EAL R2,ERRCO~ RETURN I: LIST DEVICF IS ON 

) 000FC6 41EO 107C 775 PAL RET,ERR1 PRINT 'ERROR TTN~' 
OOOECA 2400 776 ERRCOM2 LIS RO,O 

) 
OOOFCC 4000 16E4 777 STH RO,ISITERR RESET ERROR FLAG 
OOOFDO 4820 OA52 778 LH R2,PSW 



II 

~ODEL 3220 WRITEABLE ceNTROL STORE TEST 05-232!91ROOA13 PAGE 16 08:11:57 05/10/82 

EXEC - ETPE R04 (W/CONDITIONAL ASSEMBLY) ( 

OOOFD4 9502 779 EPSR RO,R2 
( OOOFD6 D100 2BBO 780 l!'!: RO,ERRSAVE RESTORE REGISTERS 

OOOFDA 030F 781 PH LINK RETURN TO TEST 
OOOFDC DODO 2BBO 782 ERR I; S7!'! RO,ERRSAVE STeRE R~GISTER'S 

( OOOFEO 4120 1048 783 =AL R2,ERRCOM RETUR~ IF LIST DEVICE IS ON 
OOOFE4 41EO 107C 784 BAl RET,ERR1 P~INT 'ERROR TTNN' 
OOOFE8 41EO 1086 785 EAl RET,ERRD1 PRINT 'DEV DDD' 

( OOOFEC 4300 OFCA 7815 E ERRCO!'!2 
OOOFFO DOOO 28BO 787 :::::1RS ST~ RO,ERRSAVE STORE P'~GISTERS 
000FF4 4120 1048 788 SAL R2,EPRCCM p.ETnRK IF LIST DEVICE I~ ON 
000FF8 41EO 107C 789 BAL PET,ERP1 PRINT 'FRROR TTNN' 
OOOFFC 41::0 109E 790 3AL RET,ERRS1 PRINT 'STA SS' 
001000 4300 OFCA 791 E ERRCOM2 
001004 DOOO 2BBO 792 .c:~RDS STM RO,ERRSAVE STOPE REGISTERS 
001008 4120 1048 793 B.U R2,ERRCOM RETURN IF LIST DEVICE IS ON 
00100C 41EO 107C 794 BAL RET,ERR1 PRINT 'ERROR TTNN' 
001010 41EO 10B6 795 BAl RET,I:RRDS1 PRINT 'DEV D!:>D STft. SS' 
001014 4300 OFCA 796 E ERRCOM2 
001018 !:l000 2BBO 797 :':l~L ST~ RO,ERRSAVE STOR"E: ?EGISTERS 
00101C 40FO 16CE 798 STH F15,OlOC STORE ERROR LOC TO PRIN~ 
001020 4120 1048 799 BAl R2,ERRCOM ~ETURN IF LIST DEVICE IS ON 
001024 41£0 107C 800 BAL RET,ERR1 PFINT 'ERROR TTNfJ' 
001028 41EO 10DC 801 BAL RET,ERRl1 PRINT 'LDC LLLl' 
00102C 4300 OFCA 802 B ERRCOM2 
001030 DOOO 2BBO 803 ERPUL STM RO,ERRSAVE STORE REGISTERS 

( 001034 4120 1048 804 BAL R2,EFRcor RETURN IF lIST DEVICE IS O~ 
001038 41EO 107C 305 BAL RET,ERR1 PRI~T 'ERROR T~NN' 
00103C 41EO 10B6 806 BAL RET,ERRDS1 PRINT 'DEV DDD STA SS' 
001040 41E0 10F4 807 BAL RET,ERRPL1 PRINT 'PSW PPPP LOC LLLL' 
001044 4300 OFCA 808 B ERRCOM2 

809 * 
810 * COMMON ERROR ROUTINE 
811 * 

001048 5020 1708 812 EPRC!)! STA R2,COMRET STORE RETURij ADDRESS 
00104C 4810 OA54 813 lH R1,PSW2 
001050 9501 814 EPSR RO,R1 DISABLE INT. @ PROCESSOR LEVEL 
001052 41FO 13F4 815 BAl LINK,TSTDU _GET lIST DEVICE DU BIT I~ R1 

( 001056 2138 =001066 816 BNZS ERRCOM1 BRANCH IF OFF-LINE 
001058 4020 16E4 817 STH R2,ISITERR SET FRROR FLAG 
00105C 4020 16E6 818 STH R2,NCERR 
001060 5820 1708 819 LOA R2,COKRET « 
001064 0302 820 BF R2 GO, PRINT ERROR MESSAGE 

821 * 
001056 4810 16FO 822 E3RCO~1 LH R1,TOTERR LIST DEVICE IS OFF ( 

00106A 2611 823 AIS R1,1 

t 
00106C 4010 16FO 824 STH R1,TOTERR INCREMEtofT TOTERR 

( 001070 C510 7FFF 825 CLHI R1,X"7FFF" TOTERR < MAX RETAINABlF ? 
001074 4280 OF54 826 BL KEEP91 NO, ABORT CURRENT TEST & GOTO NEXT 

.. 001078 4300 OF74 827 B KEEP92 GO PRINT TOTAL & TOTAL ERROR 
828 *-----------------------------
929 * ~ESSAGE PRINT ROUTINES (DO NOT OVERRIDE NO~SG OPTION) 
830 * ( 831 * TO PRINT "ERROR TTNN' 

( 

l) _i) -) 
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EIEC - ETPE R04 (W/CONDITIONAL ASSEftBlY) 

832 * ) 00107C C850 1726 833 ERR1 lHI R5,ERRMSG } 

001080 41FO 11CC 834 BAL LINK,PRINT PRINT 'ERROR TTNN' 
835 * TT = TEST #, NN = ERROR # 

) 001084 030E 836 BP RET PFTlJRN 
837 * 
838 * TO PRINT 'DEV.DDD' 

l 839 * 
001086 2lt03 840 ERED1 LIS RO,3 SET UP DIGITS = 3 
001088 4810 16DO 8q1 LH R1,ERRDEV R1 = ERROR DEV # IN BINA~Y 
00108C '-:820 1760 842 LHI R2,ASCIDEV2 
001090 41F0 11114 843 BAL LINK,HEXASC CONVERT IT ~O ASCII 

) 
001094 C850 175C 844 LHI R5,DEVMSG2 
001098 4FO 11CC 845 EAL LINK,PRINT PRINT 'DEV DD' 
00109C 030E 846 PR RET RETURN 

) 
847 
848 * TO PRINT 'STA SSt 
849 * 

J 
00109£ 2402 850 ERRS1 LIS RO,2 SET UP DIGITS = 2 
0010AC )310 16D2 851 L3 R1,ERRSTA R1 = ERROR STATUS 
0010A4 C820 1758 852 LHI R2,ASCISTA 
0010A8 41F0 11114 853 BAl lINK,HEXASC CONVERT IT TO ASCII 
0010AC C850 175Ll 854 LHI 'DC <:-f1'Il.vt:",.. 

.L\.J,""'::.l.lin..,;)\:r 

0010B'O 41 FO 11 CC 855 BAl lINK,PRINT PRINT 'STA sst 
0010B4 ')30E 856 BR RET ?ETUR~ 

857 * 
858 * TO PRINT 'DEV DDD ST~ SSt 
859 * 

001036 2403 860 E~RDS1 LIS RO,3 SET UP DIGITS = 3 
0010B8 4810 16DO '361 Hi P1,ERRDEV P1 = EPROB. DEV # 
001CBC :820 1750 862 lHI R2, 'fl, seIDEV 
0010CO UHO 11A4 863 BAL LINK,tiEYASC CG~V2?T IT ~o ASCII 
0010C4 2402 864 LIS PO,2 SST UP DIGITS = 2 
0010C6 l)310 16D2 865 LB R1,ERRSTA P1 = E~ROR STATUS 

) 0010CA C820 1758 866 LHI R2,A SCIS'TA 
0010CE 41F0 11114 867 BAl LINK ,HEXP..SC CCNYER~ IT TO ASCII 
0010D2 C850 174C 868 LHI R5,DEVMSG 

) 0010D6 4HO 11 CC 869 BAL lINK,PPINT FRIST 'DEV ~D STA SS' 
0010DA :>30E 870 BP BE'!' p=::-f.:SN 

871 ". 

872 ,., TO P~INT 'LOC LLLl' 
873 * 

0010DC 2404 874 ::?:::. "1 TT~ .... ~::, RO,4 SE'l' l.;P DIGITS 4 

0010DE 4810 16CE 875 ::'H R1,OLCC "1= OLD LOC 
0010E2 12820 1774 876 LHI R2,ASCILOC 
0010E6 41FO 11A4 877 BAL LINK,HEXASC CONVERT IT TO ASCII 

) 0010E" C850 1770 878 LEI R5,LOCMSG 
0010EE 41FO 11CC 879 BAL lINK,PRINT ?E{INT 'LaC LLLL' 

) 
0010F2 03CE 880 BR PET PE':"TJRN 

881 
662 * TO PRINT 'PSW PPPP LaC LLll' 
883 * ) 0010F4 2404 884 ERRFL1 LIS RO,4 SET UF DIGITS 4 
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EXSC - ETPE R04 (W/CONDITIONAL ASSEMBLY) 

0010F6 
0010FA 
0010FE 
001102 
001106 
00110A 
00110E 
001112 
001116 

001118 
00111A 
00111E 
001120 
001124 
001126 
001128 
00112A 
00112C 
00112E 
001130 
001134 
001138 
00113A 
00113E 
001140 
001142 
001144 
001148 
OO'114A 
00114E 
001152 

001154 
001156 
00115A 
00115C 
00115E 

*001160 
001162 

001162 
001166 
001168 
001'~A 
00116E 
001172 

) 

4810 16CA 
C820 176A 
41F0 11A4 
4810 1'5CE 
C820 1774 
41F0 11A4 
C850 1766 
41F0 11CC 
030£ 

2460 
41 FO 130E 
24t'F 
D44F 170C 
2334 =00112C 
27:'1 
2214 =001120 
030C 
1164 
OI5'5F 
41FO 130E 
C540 005F 
2334 =001140 
C540 0008 
2133 =001144 
1054 
2209 =001130 
C540 0000 
033E 
C540 002C 
4230 111E 
030E 

2431 
C560 OOOF 
033E 
OA33 
2661 
2205 =001156 

!:lOOO 2AE8 
2410 
2421 
4830 OA4E 
C110 116E 
2701 

LH 
LHI 
BAL 
lH 
!.HI 
BAL 
LHI 
EAL 
ER 

R1,OPSiJ 
R2,ASCIPSIl 
LINK,HEXASC 
P1,OLOC 
R2,ASCILOC 
.LINK, HEXASC 
?5,FSWMSG 
LINK,PRINT 
RET 

* ***********-**-****************** 
* TO OBTAIN QP~ION VALUE IN R6 
* 
OPTV.U LIS 

BAL 
OPTVALO LIS 
OP'i'VAL 1 CLB 

BES 
SIS 
3N!'!S 
2R 

OPTY.U2 SLLS 
CAB 

OPTVAL 3 EAL 
CLHI 
rES 
CLHI 
2.NES 

OPTVE5 saLS 
BS 

OPTVAL4 CLHI 
BE? 

::;6,0 
R15,GETCHR 
R15,15 
R4,HEXTAB(R15) 
OPTYAL2 
?15,1 
OPTVAL1 
R12 
?6,4 
?n,R15 
515,GETCHR 
R4,X'5F' 
OPTVAL5 
R4,X'Og' 
OPTVAL4 
:16,4 
OPTVAL3 
R4,13 
R14 

CLHI 34,X'2C' 
BNE OPTVALO 
BR R14 

*----------------------------------

5.1 OLl) ?St,./ 

CONVEF! !~ TO ASCII 
?1=:1: L,)C 

CCNVER~ ~T TO ASCII 

PRINT '?S~ ?PPP Lec LLLL' 
RET;;R~ 

(15 FI~S, T~RGT 15) 

I~!lIA:rz~ ACCUMUL~TOR 

GET ~ CHA3 I~ 34 

SCAN TA3I.E 
"ATCE 

ERR R: VALUE NOT IN -ABLE. 
SHI '!' L::FT U 

O? ~ CUB?E~T DIGIT 
;:;ET ~EY.T CHAR 
IS I~ LE~7 ARROW ? 
YES, P.\NCH 
!:lAC¥: P.-'CE? 
NO, 3 1-.SCH 
THRO. A~~Y LAST HEX ~NTRY 

EXIT IF CR 

OR CO!i:1I!A 
LOOP TO PROCESS 
!<ETU3N 

885 
886 
887 
888 
889 
890 
891 
892 
893 
894 
895 
896 
897 
898 
899 
900 
901 
902 
903 
904 
905 
906 
907 
908 
909 
910 
911 
912 
913 
914 
915 
916 
917 
918 
919 
920 
921 
922 
923 
924 
925 
926 
927 
928 
929 
930 
931 

* TO CONVERT (R6) FPOM BINARY TO U~AB! PA~TE3N, IN R3 
* 
UNARY 
tJN~.PY1 

LIS 33,1 
CLHI R6,15 
BER R14 
AAR R3,R3 
AIS R6,1 
B UNARY1 
IFZ SCLOCK-1 

*-----------------------------

INITIALIZE 
DONE ? 
RETll?M 
NO. SHIFT R3. 
INCREME~T COUNTER 

* TO PROVIDE # OF ~ILLISECONDS DELAY SPEC:FI~D BY BO 
* 

932 TI~ER STM 
933 STI~ER1 LIS 
934 LIS 
i'I~C 
,. ... 4 IH 

RO,RSAVE 
R1,O 
~2,1 
D'l 'T'TloI", 
J..1...J,.L. ..J..11.!... 

936 
937 

EXLE R1,* 
SIS PO,1 

",' 

SAVE REGIST~RS 

P3 TIM~ CONSTANT FOR !'IS DELA'! 

f 

( 

t 

( 

, 
( 

( 

( 

-) 
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MODEL 3220 WRITEABLE CONTROL STORE TEST 06-232M91ROOA13 PAGE 19 08:11:57 05/10/82 

EXEC - ETPE R04 (W/CONDITIONAL ASSEMBLY) 

*001174 
001176 
001171\. 

00117C 

00117C 

00117C 
001180 
001182 

*001184 
001186 
001188 
001181\. 
00118£ 
001192 
001196 
00119A 

*00119C 
00119E 
0011A2 
0011A2 

2037 =001 1 66 
D100 2AE8 
030F 

!:Ioao 2AE8 
0820 
2721 
211D =00119F 
1122 
0845 
?,C42 0000 
:440 OOOF 
D344 170C 
41FO 1280 
2724 
2211\. =001188 
D100 2AE8 
030F 

938 
939 
940 
941 
942 

$TI~XT 

BNZ 
LM 
BR 
ENDC 

STIHER1 
RO,RSAVE 
LINK 

IFZ SCLOCK-3 
*-----------------------------

LOOP TILL SPECIFIED DELAY 
RESTORE REGISTER~ 
RETURN 

943 
944 
945 
946 
947 
-948 

* TO PROVIDE # OF MILLISECONDS DEI~Y SPECIFIED BY RO 

949 
950 
951 
952 
953 

* 
STII'fER 
STI1!EB1 

954 $TI~XT 

955 HTI?!EP. 
956 
957 CLOCK 
958 
959 
960 TI~::R 

CLCCK 

STM 
LIS 
lIS 
LH 
BX1E 
SIS 
BNZ 
lM 
BR 
NOP 
BR 
DCX 
E:iDC 
IFZ 
,,1""\1"\ 
!"ur 

BR 
DC:;':: 
ENDC 

RO,RSAVE 
R1,0 
R2,1 
R3,TI~E 
R1,* 
HO,1 
STIMER1 
RO,RSAVE 
LINK 

LINK 
6C 

SCLOCK-2 

LINK 
6C 

*-----------------------------

SAVE REGISTERS 

R3 TI~E CONSTANT FOR 1 MS DELAY 

LOOP TILL SPECIFIED DELAY 
RESTORE REGISTERS 
RETURN 

961 
962 
963 
964· 
965 
966 
967 
968 
969 
970 
971 
972 
973 
974 
975 
976 
977 
978 
979 
980 
981 
982 
983 
984 
985 
986 
987 
9S8 
989 
990 

?5HEX PRINTS CONTENTS OF RS IN HEX 
* FRINTS UPTC 4 DIGI~S (8 DIGITS, TARGT 32) 
* 
R5REX 

R5X 

PC:U. 

P5X? 

STI'! 
LDAR 
SIS 
B~ 

SL1S 
LD~.R 

SEAL 
NHI 
LB 
BA 
S1 
EN 
l~ 

3R 
1FZ 

RO,RSAVE 
R2,RO 
£12,1 
R5XB 
F2,2 
R4,R5 
R4,O(R2) 
R4,15 
R4,HEXTAB(R4) 
R15,OUTCHR 
R2,4 
R5X 
RO,RSI\.VE 
LINK 
SR5B1N-1 

*-----------------------------

S'!'CRE REGISTERS 
P2 = # GF DIGITS TO BE PRI~~ED 

R2 4(DIG1TS-n 

R4 H~X ):::G11' 

~o P ILL ALL DIGITS 
~E 70 F ~~~ISTEq~ 
?E UP 

25BI~ PRINTS CONTENTS CF ~5 IN 2INARY 
FRINTS UPTO 16 DIGITS 

* 
R53IN ST~ 

ID~.R 

LHI 
SAR 

RO,RSAVE 
R3,RO 
R1,16 
R1,R3 

STORE R EGI STE F;:; 
R3 = # OF Drr-ITS TO B~ PRI~TED 

(,' 

) 

) 
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MODEL 3220 WRITEAE1E CONTROL STORE TEST 06-232M9'ROO~13 P~GE 20 08:'1:57 05/10/82 

EX2C - ETPE R04 

00,1,6.4 :l000 nEb 
0011A8 0830 
0011AA 1132 
001 He 2734 
0011AE 0841 
0011BO EC43 0000 
0011B4 C440 OOOF 
0011B8 D344 noc 
0011BC D242 0000 
0011CO 2621 
0011C2 2734 

*0011C4 221E 
0011C6 D100 2AE8 
0011CA 030F 
0011CA 

" i,'I" , 

(W/CONDITIOHAL ASSEMBLY) 

=001 HE 

991 
992 
993 
994 
995 
996 
997 
998 
999 

1000 
1001 
1002 
1003 
1004 
1005 
1005 
1007 
1008 
1009 
1010 
1011 
1012 
1013 
1014 
1015 
1016 
1017 
1018 
1019 
1020 
1021 
1022 
1023 
1024 
1025 
1026 
1027 
1028 
1029 
1030 
1031 
1032 
1033 
1034 
1035 
1036 
1037 
1038 
1039 
1040 
;04; 
1042 
1043 

3M B5B2 ~XIT 

SLHl R5,C(R1) R5 = ~ATA TO 3~ PRINTED 
R5B LHI R4,C'0' 

SlHLS :!5,1 
BW':: "R5B1 
AIS R4,1 IF CAF~Y, ?RINT 1 

R5B1 EAL lINK,OUTCHR 
SIS 1:13,1 33 = ~ CF 3~~AI~ING DIGITS 
EF R5B3 

?5B2 Ll'! RO,R<::.a.VE PESTeR? ?~~I~TERS 
BR LINK RETJF~ 

RSB3 T~I R3,3 ~ig O~ 12 ~IGITS LEF~ ? 
P!\Z 3534 ~o 
LHI R4,C' . YES, JJ~?U! CNE SPACE 
BAL 315,OUTCHR 

RSB4 E R5B LOOP FO? ~EXT DIGIT 
EN DC 

*-----------------------------
'Ie CONVERT ~EXADECIMAL DATA IN P1 Te ASC:! r~AR E STORE ~ O(E2) 

* 
~EXASC ST!" t10,RSAVE 

LDll.? ~3,RO 

SL1S P.3,2 
SIS R3,4 

HEXASC1 LD~3 R4,R1 
SRAl R4,0(R3) 
NHI R4,15 
LE R4,HEXTAB(P4) 
STB R4,0(R2) 
AIS R2,1 
SIS P3,4 
BN~ HEXASC1 
LM RO,RSAVE 
BR LINK 
IFZ SDECASC-1 

*-----------------------------

STOP~ P:';::STERS 
:;:3 = :<:::GI:-S 

?3 4(~I~I!S)-4 

?4 ~EX SA':'A 

?4 HEX D:GIT TO BE CONVERTFD 

STORE ASCI: CHAR 

OOP TILL ~:L DIGITS 
ESTOP::: 3E;ISTERS 
ETURN 

* 
* 

TO CONVERT aINARY DAT~ IN R1 INTO DECI!!L :IGITS 
AND STORE THE~ IN ASCII @ O(R2) 

* 
DECASC ST! 

LDAR 
SL1S 
SIS 

SDEC1 LIS 
LDA 

SDEC2 CLAR 
BLS 
SAR 
)I. IS 
CLH! 
BL 
SIS 
BS 

RO,RSAVE 
R3,RO 
R3,LADC 
R3,ADC 
R4,0 
R5,DECTAB(R3) 
R1,R5 
SDEC3 
R 1, P.5 
R4,1 
R4,10 
SDEC2 
R4,10 
$DEC2 

)',~J _*1 

COpy DIGIT COUNT 
[ESTABLIS~ JECTAB I~DEX. 

CLEAR ~c S COUNTER 
LOAD IA? REQ. POWER OF 10. 
EXCEEDS VALUE ? 
BRANCH s. 
DECEE~ ST VALUE 
INCRE~ DULUS COUNTEP 
VALID ~ L DIGIT ? 
BRANCH E ; EL E 
F8RCE v I IGIT, 
REPEAT C ~ ENT. 

( 

( 

( 

f 

( 

•• 

) 
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MODEL 3220 WRITEABLE CONTROL STORE TEST 06-232M91ROOA13 PAGE 21 08:11:57 05/10/82 

EXEC - ETPE R04 (W/CONDITIONAL ASSE~BLY) 

0011CC 
0011DO 
0011D4 
0011D8 
0011DA 
0011DE 
0011£2 
0011£6 

*0011EA 
0011EC 
0011EE 
0011F2 
0011F4 
0011F8 

*0011FA 
0011FC 
001200 

·001204 
001206 
00120A 

0012C£ 
001210 
001214 
001218 

*00121A 
00121C 
OOi21E 

·001220 
001222 
001226 
001228 
00122A 
00122E 

·001230 
001232 
001236 
001238 
00123A 
00123C 
001240 
001242 

DOOO 2AE8 
41FO 13F4 
40FO 16E2 
2337 =0011E6 
4010 16EA 
4010 16EC 
4300 1240 
4820 16EA 
233B =001200 
2541 
4040 16EC 
2434 
41F0 1280 
2731 
2023 =0011F4 
4300 OF7A 
4800 17CO 
2335 =00120F 
4800 16E4 
4330 1240 

2462 
D345 0000 
41F0 1280 
274D 
2337 =001228 
2651 
2761 
2038 =001210 
41F0 1358 
220C =00120E 
24UA 
D310 2AE3 
2713 
2335 =00123A 
41FO 1280 
2541 
2302 =00123C 
2441 
41F0 1280 
24FO 
40FO 16E2 

SDEC3 LB 
STB 
AIS 
SIS 
BNM 
LM 
BR 
ENDC 

R4,HEXTABCR4) 
R4,O(R2) 
R2,1 
R3,ADC 
SDEC1 
RO,RSAVE 
LINK 

1044 
1045 
1046 
1047 
1048 
1049 
1050 
1051 
1052 
1053 
1054 
1055 
1056 
1057 
1058 
1059 
1060 
1061 
1062 
10153 
1064 
1065 
1066 

*-----------------------------
• TO PRINT THE ASCII MESSAGE 
* 
PRINT 

P1 

1067 P2 
1068 
1Q69 
1070 
1071 P3 
1072 
1073 
1074 
1075 
1076 
1077 
1078 
1079 
1080 
1081 
1082 
1083 
1084 
1085 
1086 
1087 
1088 
1089 
1090 

PP.I~T2 

P~I~T2A 

r:iI~T3 

* 

1091 
1092 
1093 
1094 
1095 
1096 

PRINT3A 
PRINT3E 
PPINT5 

STM 
BAL 
STH 
3ZS 
STH 
5TH 
B 
LH 
EZ 
LCS 
STH 
LIS 
BAL 
SIS 
BP 
B 
LH 
BZ 
LH 
BZ 

LIS 
LB 
BAL 
SIS 
BZ 
AIS 
SIS 
BNZ 
BAL 
BS 
LIS 
LE 
SIS 
BZ 
BAL 
LCS 
BS 
LIS 
BAL 
LIS 
STH 

RO,RSAVE 
LINK,TSTDU 
LINK,PRTFLG 
P1 
R1,WASDU 
R1,WASDIT1 
PEINT5 
R2,WASDU 
P3 
R4,1 
R4,WASDTJ1 
D' " L' ~,..., 

LINK,OUTCHR 
R3,1 
?2 
XEEP10 
PO,DUSAVE 
PRINT2 
RO,ISITEBR 
PRINTS 

R6,2 
R4,0(R5) 
LINK,OUTCHP 
P4,13 
PRINT3 
R5,1 
~6,1 

PRIN'T'2A 
R15,TSTBRK 
PRIN':'2 
=:4,.10 
R1,IOSP.VE+1 
P1,3 
PRINT3A 
LINK,OUTCHF 
F4,1 
PRINT3B 
R4,1 
LINK,OUTCHR 
LINK,O 
LINK,PRTFLG 

CONVERT ~ODULUS COUNT TO ASCII 
AND STORE AT DESTINA~ION ~sa. 
INCREMENT DESTINATIOij paIN~~? 
DECREMENT DECTAB POINTE? 
FALL THROUGH ON DrCTAB UNDERFLO~. 
RESTORE USER'S REGIS7EPS 
RETURN. 

STORE REGISTERS 

SET FLJ..G 

SET WASDU FLAGS 

EXIT 

CHARACTER X'FF' 

PRINT TaTAL, TOTERR 

NO, PRINT ALL MESSAG~S 

NOT AN ERROR MSG. EXI~ 

LOAD "LOOK" COUNT 
GET A ~ESSAGE BYTE 
OUTPUT IT 
CR ? 
MSG OVER 

DEC!'HENT COUNT 
r()W!'TNtT~ 

LOOP FOR NEXT CHA? 
LF 
GET LIST DEV IDENTI~:EP 
LINE PPI~TER ? 
BRANCH IF YES. 
LF 
D ..... ~L 

YES r CUTPUT X'01' 
TER~INAL CHARACTE? 

CLEAR FLAG 

( 
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MODEL 3220 i31TEAELE CONTROL STORE TEST 06-232M91ROOA13 PAGE 22 08:11:57 05/10/82 

EXEC - ETPE R:J4 (W/CCSDITIONAL ASSEMBLY) 

001246 
00124A 
00124E 
001252 
001256 

001258 
00125C 
00125E 
001262 
001264 
001268 
00126A 
00126C 
001270 

*001272 
001274 
001276 
00127A 
00127£ 

001280 
001284 
001288 
00128A 
00128E 
001292 
001296 
00129A 

*00129C 
00129E 
0012A2 
0012A4 
0012A8 
0012AA 
0012AE 

*0012B2 
0012B4 
0012B8 
0012BA 
0012BC 
0012CO 
0012C4 

OOi2C8 
0012CC 
0012DO 

) 

ijEQ 358 
48FO 6EO 
4230 B3A 
D100 AE8 
030E" 

Doce 2AE8 
244:: 
41FO 1280 
244A 
)310 2AE3 
2713 
2335 =001274 
UEO 1280 
254~ 

2302 =00127f 
2au~ 

4EO 1280 
D100 2AE8 
030F 

50FO 16FC 
D3QO 2AE3 
2704 
4230 12C8 
40CO 1"FA 
41FO 13F4 
4230 1304 
9D01 
2386 =OC1?A8 
4810 16FA 
203~ =001292 
43)C 12C8 
9EO'! 
C410 007F 
C~10 0012 
213u =00125A 
40n 16FA 
2308 =0012C8 
2712 
4230 1292 
40::0 16FA 
43CG 1292 

40 
41 
42 

A 
4 
4 

EAL 
LH 
BNZ 
LM 
BR 

LINK,TSTBRK 
LINK,BFKFLG 
OPTIN2 
RO,RSAVE 
LINK 

*---------------------------------
* SMALL SUPPORT RCUTINES 
* 
* TO OUTPUT CR,lF TO LIST DEVICE 
* 
CRLF S~M 

LIS 
BAL 
LIS 
LB 
SIS 
BZS 
BAL 
LCS 
B 

PRINT3A1 LIS 
PRINT3E1 EA1 

LM 
BR 

RO,RSAVE 
~4, 13 
LINK,orTCHR 
34,1C 
?1,IOSAVE+1 
R1,3 
PRINT3A1 
LINK,OUTCEl1 
?4,1 
PRINT3B1 
R4,1 
LINK,OUTCHP 
RO,RSAVE 
LINK 

*---------------------------------

BREAK HAS QCC~RRE~ 
~ESTORE REGIS!E?S 
RETURN 

STORE REGIS":.'SRS 

OUTPUT CR 
LF 
GET LIST DEV I)E~TIFIER 

LI~E PRINTER ? 
BRA!\CH IF YES. 
IF 
!:lEL 

YES, OUTPUT X'01' 
TER~INAL CHARACTF~ 

RESTORE ~EGIS?ERS 

RETURN 

1097 
1098 
1099 
1100 
1101 
1102 
1103 
1104 
1105 
1106 
1107 
1108 
1109 
1110 
1111 
1112 
1113 
1114 
1115 
1116 
1117 
1118 
1119 
1120 
1121 
1122 
1123 
1124 
1125 
1126 
1127 
1128 
1129 
1130 
1131 
1132 
1133 
1134 
1135 
1136 
1137 
1138 
1139 
1140 
1141 
1142 
1143 
1144 
1145 
1146 

* Te OUTPUT A CHARACTER TO THE LIST DEVICE 
* 
OUTCH:i 

OTC.O 

OTC.1 

OTC.2 

OTC.3 

* 

STA 
LB 
SIS 
BNZ 
STH 
BAL 
BNZ 
SSR 
BFC 
LH 
BNZS 
B 
RDR 
NHI 
SHI 
BNZ 
STH 
BS 
SIS 
BNZ 
STH 
B 

1147 OUTCHR2 STH 
1148 BAL 
1149 BNZ 

R15,OUT.SAV 
RO,IOSAVE+1 
RO,4 
OU'rCHR2 
RO,PAUSE 
LINK,TSTDU 
OUTO 
RO,R1 
8,OTC.2 
R1,PAUSE 
OTC.O 
OUTCHR2 
RO,R1 
R1,X'7F' 
R1,X'12' 
OTC.3 
R1,PAUSE 
OUTCHR2 
R1,2 
OTC.O 
LINK,PJI.USE 
CTC.O 

T"\" T"'I'S "TroT'" 
.t"\ f , .t"l\U.,:)L 

LINK,TSTDU 
~UTO 

) 

SAVE RETURN ADDRESS 

BRANCH IF NO~ CAROUSEL 

ON LINE ? 
NO, BRANCH 
GET CARorrSEL STATUS 
BRANCH IF CHAR. IS TO BE FEAD 
PAUSED NOW ? 
YES, LOOP 
NO, GO OUTPUT CHARACTER 
GET CAROUSEL CHARACTBR 

DC2 ? 

DC4 
N~, GO WAIT FOR DC2 

nr.t,...7:lm T.1ITAf'" 
n.c..:JGl. r .1..Jn·~ 

OFF-LINE ? 
BRANCH IF OFF-LI~E 

( 

( 

( 

( 

( 

• 
( 

( 

( 

) 
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HODEL 3220 WRITEABLE CONTROL STORE TEST 06-232M91R00A13 PAGE 23 08:11:57 05/10/82 

EXEC - ETPE R04 (W/CONDITIONAL ASSEMBLY) 

0012D4 
0012D8 
0012DA 
0012DE 
0012E2 
0012E6 

*0012EA 
0012EC 
0012EE 

*0012F2 
0012F4 
0012F8 
0012FA 
0012FE 

*001300 
*001302 

001304 
001308 
00130C 

00130E 
001312 
001314 
001316 
001318 

00131 A 
00131E 
001320 
001324 

*001328 
00132A 
00132E 
001332 
001336 
001338 
00133C 

00133E 
001342 
001346 
00134A 
00134E 
001350 
001354 

001358 

4110 1444 
9D01 
4230 1304 
C510 DOOC 
4330 1304 
C310 0008 
2039 =0012D8 
9A04 
41FO 13F4 
2139 =001304 
D310 2AE3 
9112 
4801 OA10 
9D01 
2089 =0012EE 
2303 =001308 
4010 16EA 
58FO 16FC 
030F 

4140 1428 
0890 
9D04 
20R1 =000001 
9304 

4500 0:&..22 
233C =001336 
D390 OA2E 
D490 OA40 
2138 =001338 
4890 OA2C 
DD90 16D6 
4280 0002 
9A94 
C4UO 007F 
030F 

41FO 1258 
40FO 16E4 
C850 17AO 
41F0 11CC 
2400 
4000 16E4 
4300 OB5C 

0000 2B28 

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 
1117 
1178 
1179 
1180 
1181 
1182 
1183 
1184 
1185 
1186 
1187 
1188 
1189 
1190 
1191 
1192 
1193 
1194 
1195 
1196 
1197 
1198 
1199 
1200 
1201 
1202 

OTC.4 

OTC.5 

OUTO 
OJ11 

EAL 
SSR 
31-: 
CLHI 
BE 
TH: 
BNZ 
iiDB 
BAL 
BNZ 
LB 
SLHLS 
LH 
SSR 
BTC 
B 
STH 
LDA 
BR 

R1,SETUP 
RO,R1 
3,OUTO 
R1,12 
OUTO 
R1,8 
OTC.4 
RO,P4 
LINK,TSTDU 
OUTO 
R1,IOSAVE+1 
R1,2 
RO,IO(R1) 
RO,R1 
8,OTC.5 
OUT1 
R1,WASDU 
R15,OUT.SAV 
R15 

*-----------------------------

SET UF ?OR OUTPUT 
WAIT FOR NOT BUSY 
BRANCH IF OFF-LINE 
PASLA OFE'LINE ? 
BRANCH: YES. 
BUSY ? 
WAIT .F05 NO! BUSY. 
OUTPUT DATA BYTE 

GET CONSOLE WRITE ADDRFSS 

wAIT FOR BUSY TO DROP 

SET FLAG 

RETURN AS SET UP ABOVE 

* TO GET A CHAR FROM KEYBOARD (IN REG R4) 
* 
GRTCHR BAt R4TKBREAD 

IDAR R9,RO 
SSR RO,R4 
BTBS 8,1 
PDB RO,R4 

* TO ECHO RECEIVED CHARACTE~S TO 
ECHO CLH RO,~ICROPUS 

SE'S ECH01 

ECH01 
ECHRTN 

I.B R9,CONRD 
C13 R9,CARRD 
Pl(E ECHRTN 
LH 
SS 
B~C 

YlDR 
NEI 
3R 

R9,CONWADR 
R9,SINK 
8,2 
R9,R4 
R4,X'7F' 
LINK 

*-----------------------------
TO OUTPU~ I?' TO CONSOLE 

CJESTN B~_L 

STH 
l.HI 
cAL 
LIS 
STH 
B 

LINK,CFLF 
LINK,ISITER? 
P.5,QMSG 
LINK,PRINT 
RO,O 
RO,ISITERR 
OPTIN1 

*-----------------------------

PUT KB DEVICE IN RE~D MODE 
SAVE CO~SOLE ADDRESS 

IF BUSY, LOOP (POSSIBLE HANG) 
READ A CHAR IN P4 

CONSOLE DEVICE IN FDX MODE 

IF MICP~BUS, BRANCH 

CABor E 
DO NO HO 
GET C N LE WPITE ADDRESS 

CHO PECEIVED BYTE 
EMOVE PA~ITY BIT 
~TLTPN 

SET FLA'; 

PRINT '?' 

TO ACCEPT CO!MAND INPUT 

~ IF BREAK KEY DEPRESSED, GG Ie 'OPTIN' CP (3RKVECT); ELSE RETURN. 
." 

TSTBRK STI! RO,RSAVE+64 S'!'ORE REGIST~~S 

(' 

) 

) 
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EXEC - ETPE R04 (W/C0NrITIONAL ASSE~3~Y) 

00135C 
001360 
001364 
001368 
00136C 
001370 
001374 
001378 
00137A 
00137C 
001380 
001384 
001388 

*00138C 
00138E 

*001392 
001394 
001398 
00139A 
00139E 
0013AO 
0013".2 

*0013A4 
0013A6 
0013AA 
00 BAE 
0013BO 
00 BB4 

*0013B8 
0013BA 
0013BE 
0013C2 
0013C4 
0013C8 
0013CC 

*0013DO 
0013D2 
0013D6 
0013DA 
0013DE 
0013EO 
0013E2 

*0013E6 
0013E8 
0013£A 
0013EE 
0013FO 

00i3F4 
00 BF8 
0013FA 

-) 

SOFO 1700 
48FO 16EO 
4230 13D6 
48FO 17CO 
C5FO 0002 
4330 13D6 
D310 2AE2 
9112 
2712 
4811 OA10 
4010 16D6 
D310 2AE2 
C510 0002 
233F =0013~A 

C510 0005 
233C =0013~A 

4810 16D6 
9D12 
4280 13D6 
9312 
9B12 
0822 
2338 =OC13BA 
4300 13D6 
4810 1606 
9D12 
C320 0020 
4230 13E8 
230F =0013D£ 
48FO 16DE 
4230 13EO 
24FF 
40FO 16£0 
48FO 16E2 
4330 083A 
2303 =0013r6 
50FO 1700 
D1002B28 
S8FO 1700 
030F 
2420 
4020 16EO 
220A =0013D2 
9D12 
C320 0020 
2033 =0013EE 
4300 13BA 

D3;0 2AE3 
9112 
2712 

TSTBRK1 

'I'STBRK2 

TSTBRK6 
TSTBRK3 

TSTBRK5 

TSTBRK4 

STA 
LH 
BNZ 
LH 
CLHI 
BE 
LB 
SLHLS 
SIS 
LH 
STH 
LB 
CLHI 
BE 
CLHI 
BE 
LH 
SSR 
ETC 
RDR 
RDR 
LR 
BZ 
B 
LH 
SSR 
THI 
BNZ 
B 
LH 
BNZ 
LIS 
STH 
LH 
BZ 
B 
STA 
LM 
LDA 
BR 
LIS 
STH 
B 
SSR 
THI 
BNZS 
B 

LINK,BFK.SAV 
LINK,BRKFLG 
TSTBRK3 
LINK, DUS~. VE 
LINK,2 
TSTBRK3 
R1,IOSA.VE 
R1,2 
R1,2 
R1,IS(B1) 
B1,SI!fK 
P.1, reS.HE 
?1,2 
TSTBRK1 
R1,5 
TSTBRK1 
R1,SINK 
R1,R? 
8,TSTBRK3 
R1,R2 
R1,R2 
R2,R2 
TSTBRK2 
TSTBRK3 
R1,SINK 
R1,R2 
R2,X"20" 
TSTBRK4 
TSTBPK3 
R15,BRKVECT 
TSTBRK5 
LINK,LINK 
LINK,BRKFLG 
LINK,PRTFLG 
OPTIN2 
TSTBRK3 
R15,BRK.SAV 
RO,RSAVE+64 
LINK,BRK.SAV 
LINK 
R2,O 
R2,BRKFLG 
TSTBRK6 
R1,R2 
R2,X'20" 
TSTBRK4 
TSTBFK2 

*-----------------------------

SAVE RETURN ADDRESS 
ALREADY SET?? 
YES,EXIT 
DU?? 

YES,DON"T RESPOND IF KEY DEPRESSFD 
LOAD CONSOLE READ DEVICE 

SAV ADDRESS 
RE- CAD DEVICE IDENTIFIEP 
TTY ? 
YES 
MICRO-BUS?? 
YES 
RE-LOAD CONSOLE ADDRESS 

NO K~Y DEPRESSED = NO BREAK 
JUM~Y READ 
FEA.D KEY DEPRESSED 

ZER CHARACTER = BREAK 
NO PEAK 
RE- OAD CONSOLE ADDRESS 

BREAK STATUS?? 
YES, WAIT UNTIL RELEASED 
NO 
CHEC~ FOR SPECIAL ROUTINE 
HOUSE-KEEP BEFORE SPF.CIAL EXIT 

SET FLAG 
LOAD FLAG " 
NOT PRINTING, EXIT 
PSEUDO NO BREAK EXIT 
SETUP FOR EXIT 
RESTORE RSGISTERS 

RETURN TO PROGRAM 

CLEAR FLAG 

SENSE STATUS 
BREAr STATUS STILL SET?? 
WAIT UNTIL RELE~SED 
EXIT 

1203 
1204 
1205 
1206 
1207 
1208 
1209 
1210 
1211 
1212 
1213 
1214 
1215 
1215 
1217 
1218 
1219 
1220 
1221 
1222 
1223 
122u 
1225 
1226 
1227 
1228 
1229 
123C 
1231 
1232 
1233 
1234 
1235 
1235 
1237 
1238 
1239 
1240 
1241 
1242 
1243 
1244 
1245 
1246 
1247 
1248 
1249 
1250 
1251 
1252 

* SEE IF CURRENT LIST DEVICE IS OFF-LISE {R1 & CC NON-ZERO IF OFF> .. 
i253 TSTDU 
1254 
1255 

LB Bi,IOSAVE+l GET l;O POINTER FOR LIST DEVICE 
SLHLS R1,2 
SIS R1,2 

!~ , 

( 

( 

f 

( 

( 

f 
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EXEC - ETPE R04 (W/CONDITIONAL ASSEMBLY) 

0013FC 
001400 
001404 
001408 

*00140C 
00140E 
001410 
001414 
001418 

00141A 
00141E 
001420 
001422 
001426 

001428 
00142C 
001430 
001434 
001438 

*00143C 
00143E 
001442 
001442 

4811 OA10 
4010 16D6 
4810 17CO 
C510 0002 
2332 =001U10 
2511 
4800 16D6 
C7iO FFFF 
030F 

D300 OA10 
9410 
0610 
4010 2AE2 
030F 

4800 OA2A 
DEOO OA2E 
DBOO 16D6 
4890 16DA 
4200 1438 
2333 =001a42 
DEOO OA48 
0304 

5010 1704 
D310 2AE3 
9112 

$TSTDU2 

LH 
STH 
LH 
CLHI 
BE 
LCS 
LH 
XHI 
BR 

R1,IO(R1) 
R1,SINK 
R1,DUSAVE 
R1,2 
$TSTDU2 
R1,1 
RO,SINK 
R1,-1 
LINK 

* ---------------------------------

GET DEVICE ~DDRESS 

AND SAVE IT 
GET PARAMETER 
DU?? 

"NOT DU" XIT: R1=CC=0 
PUT DEVIC ADDRESS IN FO 
"DU" EXIT R1=CC<>O 
RETURN 

* TO DIRECT INPUT AND OUTPUT TO CONSOLE DEVICE 
* 
SETKB LB 

EXBR 
OAR 
STH 
BR 

RO,IO 
R1,RO 
R1,RO 
R1,IOSAVE 
LINK 

*-----------------------------

GET KEYBOARD DEVICE 

KB DEVICE LIST DEVICE 
RETURN 

* TO PUT KEYBOARD DEVICE IN READ MODE 
* 
KBREAD 

TTYGET 

KEXIT 

LH 
OC 
RD 
LH 
NOP 
BZ 
OC 
BR 
IFZ 

RO,CONRADR 
RO,CONRD 
RQ~SINK 

R9,PASFLG 
* 
KBXIT 
RO,CONRQ2S 
R4 
SKBINT-1 

*-----------------------------

OC CONSOLE - READ CO~MA~D 
READ A D~~~Y CHARACTER 
PASLA ? 
FOR SPECIAL KB DEVICE 
NO, BRANCH TO EXIT 

r~'r'''' 
\...:.!::~ 

YES, CC (REQUEST TO SEND) 
RETURN 

* TO SET UP KEYBOARD DEV TO READ WITH INT ESABLED 
* 
KBRD 

KBRD1 

STH 
LH 
LH 
BZ 
OC 
OC 
LM 
BR 
ENDC 

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

*-----------------------------
* LIST DEVICE SET UP ROUTINE 
* 
SETUP P1,SET.RTN 

P.1,IOSAVE+1 
R1,2 

SAVE REGISTE'RS 
GET KB I:EV ADR 
PASU. ? 

CONSOLE: ENABLE, READ 
RESTORE REGISTERS 
RETURN 

GET LIST DEVICE IDENTIFIER 
HW INDEX 

T")TTl'" V , 
DU..)~J 

001444 
001448 
00144C 
00144E 
001452 
001456 
00145A 

4801 O~10 
DE01 OA31 
5810 1704 
0301 

1256 
1257 
1258 
1259 
1260 
1261 
1262 
1263 
1264 
1265 
1266 
1267 
1268 
1269 
1270 
1271 
1272 
1273 
1274 
1275 
1276 
1277 
1278 
1279 
1280 
1281 
1282 
1283 
1284 
1285 
1286 
1287 
1288 
1289 
1290 
1291 
1292 
1293 
1294 
1295 
1296 
1297 
1298 
1299 
1300 
1301 
1302 
1303 
1304 
1305 
1305 
1307 
1308 

STA 
IB 
SLHLS 
LH RO,IO(R1) 

RO,CONCKD-1(R1) 
R1,SET.RTN 

GET 1IST ~EVICE WRITE ADDRESS 
OC 
LDA 
BR R1 

* **************************** 
* LOW CORE SET UP ROUTINE 

RETURN 

( 

) 

-' 



MODEL 3220 WRITEAB1E CONTROL STORE TEST 06-232M91ROOA13 PAGE 26 08:11:57 05/10/82 

EXEC - E'!'PE R04 (W/CCNDITIONAL ASSEMBLY) (" 

1309 * 
00145C 2410 1310 LCORE LIS R1,0 ( 

00145£ 2422 1311 LIS R2,2 
001460 C830 004E 1312 1HI R3,X'4E' 

( 001464 2400 1313 LIS RO,O 
001466 4001 0000 1314 ZER01 STH RO,O(P1) 
00146A C110 1466 1315 BXLE R1,ZE3C1 ZERO CORE FROM 0 THRU Y'4F' 

( 00146E C810 0080 1316 LHI R1,X'80' 
001472 C830 OOCE 1317 LHI R3,X'CE' 
001476 4001 0000 1318 ZER02 STH RO,O(?~) 

00147A C110 1476 1319 BXLE R1,ZE?'C2 ZEPO CORE FROM X'80' TH~U X'CF' 
00147E C800 14D4 1320 1HI RO,X:!::n INTEPPUPT HANDLER ROUTINF 
001482 C830 08CE 1321 LHI R3,X'8CE' 
001486 4001 0000 1322 ZER03 STH RO,O(R1) ( 

00148A C110 1486 1323 BXLE R1,Z-::?C3 SET UP INT SERVICE POINTER TABL~ 
00148E C830 15AE 1324 LHI ?3, II 
001492 4030 0036 1325 STH R3,X'3~' ILL INST INT ~EW PSY LaC 
001496 C840 15D4 1326 LHI ?4,~~ 

00149A 4040 003E 1327 STH R4,X'3:::' ~. M. I~T ~EW PSW LOC 
001~9E C830 1590 1328 LHI R3,AF 
0014A2 4030 004E 1329 STH R3,X'~E' ARITHMETIC FAUL~ NEW PSW LOC(32-BI~) 

1330 * FIXED PT DIVIDE FAUL~ NEW PSV LCC 
1331 * 

0014A6 C830 1692 1332 LHI R3,DFF DATA FO~MAT FAULT 
0014AA 4030 OOCE 1333 STH R3,X'CE' 

1334 * 
0014AE C840 2AE8 1335 LHI R4,RS~'1E 

0014AE 1336 IFZ ADC-2 
1337 LH R1,!\:CD32 
1338 BNZ LCOBE32 
1339 * 
1340 * SET UP LOW CORE FeR 16 BIT MACHINE 
1341 * 

( 
1342 STH R4,X'22' REG SAVE POINTER 
1343 LHI R3,FF 
1344 STH R3,X'2E' FLOATING PT FAULT I~T NE~ PSW LOC 
1345 LH R5,PSjl2 
1346 STH R5,X'44' HW EXT INT NEW PSW STATUS 
1347 LHI R5,XI1t:: 

{ 
1348 STH R5,X'46' EXT INT NEW PSW LOC 

( 1349 BR LINK 
1350 ENDC 
1351 * « 1352 * SET UP LOW CORE Fe? 32 BIT MACHINE ( 

1353 * 
( 

0014B2 4040 0086 1354 LCORE32 STH R4,X'S6' REG SAVE POINTER 
0014B6 C830 157C 1355 IHI R3,RP 
0014BA 4030 0096 1356 STH R3,X'96' RELOC/PROTECT INT NEW PSW LOC 

( 
0014BA 1357 IFZ SKBINT-1 

1358 LH R1,CONP.AJR LOAD CONSOLE I/O AJD~ESS 
1359 AAR Ri,~i 

( 
1360 LHI RO,KBINTO RO = A(KEYBOARD INT HANDLEP) 
1361 STH RO,X'DO'(R1) STOPE @ X'DO'+2(KB DFV ADR) 

( 

.) e,) ) 
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MODEL 3220 WRITEABLE CONTROL STORE TEST 06-232K91ROOA13 PAGE 27 08:11:57 05/10/82 

) EXEC - ETPE R04 (W/CONDITIONAL ASSEMBLY) 

) 
1362 EN DC 

0014BE 2410 1353 LIS R1,0 TO S~T UP SERVICE POINTER TABLE 
0014CO C830 14D4 1364 LHI R3,XI32 
0014C4 4821 1B1C 1365 LCORE32A LH R2,DEYSACR(B1) GET DEV ADR FROM TABLE 
0014C8 021F 1366 BKR LINK DONE. RETURN ) 

0014CA OA22 1367 AAR R2,R2 
0014CC 4032 0000 1368 STH R3,X'DO'(R2) STORE @ X'DO'+2(DEV ADR) 
0014DO "'\C4"" i369 AIS Ri,2 .r.u I~ » 

*0014D2 2207 =0014C4 1370 E LCORE32A , 
0014D2 1371 IFZ SKBINT-1 

1372 *----------------------------------) 

1373 * KEYBOARD INTERRUPT HANDLE~ 
1374 * 
1375 KBINTO THI R3,X'20' IS BREAK KEY DEPRESSED ? ') 

1376 BZ KBINT1 NO 
1377 LB RO,IO 
1378 CLHI RO,5 IS IT lHCROBUS ? 

, 
1379 BNE KBINTOB NO, BRANCH 
1380 OC R2,HFEADC YES, ISSUE READ 
1381 SSR R2,R3 
1382 BTBS 8,1 
1383 KBINTOC RDR R2,R4 KNOCK DOWS BREAK 
1384 SSR R2,R3 , 
1385 THI R3,X'20' BREAK STILL THER~ ? 
1386 BNZ KBINTOC YES, KNOCK IT DOWN AGAIN 
1387 B RETOPSW NO, RETURN ON OLD PSW 

, 
1388 KBINTOB LH RS,PASFLG CONSOlE ON PASLA ? 
1389 FZ KBINTOA BRANCH IF NO. 
1390 RDR R2,R4 
1391 SSR R2,R3 
1392 BFBS 8,1 
1393 IDAR R4,R4 
1394 BNZ RETOPSw IGNOPE F?~RR ~NLY 
1395 KBINTOO B KBINT3 
1396 KBINTOA SSR R2,R3 
1397 THI R3,X'20' 
1398 BTC 3,KBINTOA WAIT FOR BEFAK RELEASE 
1399 BS XBIN'~OC GO TO CO~MAND MODE ,) 

1uOO KEINT1 CLHI RO,5 IS I~ MICROBUS ? 
1401 BNE KBINT3 NO, BRANCH 
1402 OC R2,MREADC READ CO~MAND TO MICROBUS 

, 
1U03 SSR R2,R3 
1404 BTBS 8, 1 
1405 RDR R2,R4 KNOCK DOWN I~TERRUPT .i 
1406 B RETOPSW RETURN 
1407 KBINT3 STH R2,INTDEV 
1408 STB R3,INTS'I'A ) 

1409 IFZ ADC-2 
1410 LH R4,HCD32 
141' BZS KBINT2 ) 
1412 ENDC 
1413 STH RO,OPSW STORF OLD PS~ OF 32-BIT PROCESSO? 
1414 STH R1,OLOC IN ORDFR TO RETURN BACK TO TEST ) 
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EXEC - ETPE R04 

0014;)4 

0014D4 95AA 
0014D6 4010 16CO 
0014DA 4020 16DO 
0014DE D230 16D2 
0014D£ 

0014E2 4000 16Cl 
0014E5 4010 16CE 
0014E6 

0014£A :t820 OA54 
0014EE 9512 
0014FO DOOO 2i370 
0014F4 4820 16DO 
0014F8 4811.0 16CO 

) 

(W/CONDITIONAL ASSEMBLY) 

KBIN'T2 RDB 
BAL 
LH 
BNZR 

R2,R4 
LINK,ECHIJ 
R9,KBINT 
39 

TO RETURN ON OLD PSW 
* 

IFZ ADC-2 
RETOPS~ LH R9,MCD32 

BNZ RETOPSW1 
LM RC,INTSAV 
LPSW X'40' 

* 
RETOPSW1 LPSW OPSW32 

ELSE 
RETOPSW LPSW OPSW32 

FNDC 
ENDC 

* 

ECHO RECEIVED BY~E 
IF ZERO,Ir,NORE; ~LS2 

GO,PROCESS KB INT FURTHER 

RESTORE REGISTERS 
RETURN J~ OLD PS~ ~Fr~R K3 ::!o:': 

1415 
1416 
1417 
1418 
1419 
1420 
1421 
1422 
1423 
1424 
1425 
1426 
1427 
1428 
1429 
1430 
1431 
1432 
1433 
1434 
1435 
1436 
1437 
1438 
1439 
1440 
1441 
1442 
1443 
1444 
1445 
1446 
1447 
1448 
1449 
1450 
1451 
1452 
1453 
1454 
1455 
1456 
1457 
1458 
1459 
1460 
1461 
1462 
1463 
1464 
1465 
141:)6 
1467 

* ****************************-******************* 

* EXTERNAL INTERRUPT RANDIER 
IFZ ADC-2 

XI16 STM RO,INTSAV 
ACKR R2,~3 

* 
* 
XI32 

XI32A 

* 

IFZ SKBINT-1 
CLH R2,CCNRADR 
BE KBINTO 
EN DC 
ENDC 

EPSR 
STH 
STH 
STB 
IFZ 
LH 
BHZ 
LH 
LH 
ENDC 
STH 
STH 
IFZ 
LDAR 
BZS 
ENDC 
LH 
EPSR 
STM 
LH 
LH 

R10,810 
R10,INTPSW 
R2,INTDEV 
R3,INTSTA 
ADC-2 
R5,~OD32 

XI32A 
RO,X'40' 
R1,X'42' 

RO,OPSW 
R1,OLOC 
ADC-2 
R5,P5 
XI16A 

R2,PSW2 
R 1,1:12 
RO,INTSAV 
R2,INTDEv 
R1C,INTPSW 

) 

FOR 16-BIT PROCESSOP 
ACKNOWLEDGE THE INTERRUPT 

FROM KEYBOARD DEvIC~ ? 

FOR 32-BIT PROCSSSOF 
CAPTURE CUR3ENT PSw 

STORE INTERRUPTING DEVICE ADDRESS 
STORE 1NTERRUPTI!G DEVICF STATnS 

16-B1T OLD PSW 

STORE OLD PSW S~ATUS 

STORE OLD PSW LOC 

MOD32 = 0 ? 
BRANCH IF YES. 

SELECT USER REGISTER S~T 

SAVE USER REGISTERS 

( 

( 

( 

( 

l 

• 
t 

( 

( 

( 

.) 
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EXEC - ETPE P04 (W/CONDITIONAL ASSEMBLY) 

0014FC 
0014FE 
001502 
001506 
001508 
00150A 
00150C 
00150E 
001512 
001516 

001516 

00151A 
00151C 
00151E 
001522 
001526 

00152A 
00152A 
00152E 
001532 
001534 

*001538 
00153A 

*00153E 

001540 

001544 

001548 
00154C 
001550 

001554 

001558 
00155C 
001560 
001564 
001568 

2450 
4865 1B1C 
4210 1548 
0562 
2333 =00150E 
2652 
2207 =0014FE 
4865 i320 
4330 1548 
4060 1546 

1051 
10A4 
C4AO OOOF 
D4A5 1B22 
1.;230 1558 

4860 16CE 
C550 1156 
2187 =001540 
C560 117A 
2384 =001540 
0100 2AE8 
2303 =001544 

D100 2B70 

4300 1544 

0000 1546 

C860 4631+ 
4060 172E 
41F0 1030 

4300 OB5C 

C860 4636 
4060 172E 
D3A_a. 170C 
D2AO 17SF 
41FO 1030 

1468 
1469 
1470 
1471 
1472 
1473 
1474 
1475-
1476 
1477 
1478 
1479 
1480 
1481 
1482 
1483 
1484 
1485 
1486 
1487 
1488 
1489 
1490 
1491 
1492 
1493 
1494 
1495 
1496 
1497 
1498 
10.99 
1500 
1501 
1502 
1503 
1504 
1505 
1506 
1507 
1508 
1509 
1510 
1511 
1512 
1513 
1514 
1515 
1516 
1517 
1518 
1519 
1520 

XI16A 
XI1 

XI2 

* 

* 

XI3 

XI4 

XIS 

XIEXIT 

LIS 
LH 
BM 
CLAR 
BES 
AIS 
BS 
LH 
BZ 
STH 

IFZ 
IFNZ 
LH 
BZ 
ENDC 
ENDC 
SRLS 
SRLS 
SHI 
CLB 
BNE 

IFNZ 
LH 
CLHI 
BLS 
CLHI 
BNL 
LM 
B 
ENDC 

RS,O 
R6,DEVSADR(RS) 
XIERR 
R6,R2 
XI2 
PS,2 
XI1 
R6,DEVINT(R5) 
XIERR 
R6,XIEXIT 

ADC-2 
SCLOCK-2 
R6,MOD32 
XI3 

RS,1 
R10,4 
R10,15 
R10,INTLVL(R5} 
LVLERF 

SCLOCK-2 
R6,OLOC 
R6,STIMER1 
XI4 
R6,STIKXT 
XIL! 
RO,RSAVE 
XIS 

LM RO,INTSAV 
N0SQZ 
B 1: 

SQUEZ 
EQU XI5+2 

*----------------------------------
* EXTERNAL INTERRUPT ERROR ROUTINE 
1: 

XIERR 

* 

LH 
ST 
Ell 

B 

R6,C'F4' 
R6,ERRNO 
LINK,ERRALL 

OPTIN1 
*----------------------------------

GET DEV ADRS FROM TABLE 
TABLE OVERFLOW. 
COMPARE INTERRUPTING DEVICE ADDRFS~ 

GET INTERRUPT HANDLE~ ADDRESS 
INTERRUPT NOT EXPECTED 

32-BIT ~ACHINE ? 
BRANCH IF NO. 

CHECK PROPE~ INTERRUPT LEVEL 

GET PSW AT TI~E OF INTERRDPT 

WAS INTERRUP~ I~ TI¥ER ROUTINE ? 

BRANCH IF NO 
YES, RESTORE F~O~ 'TIMER' ENTRY 

RESTORE FROM XI16/XI32 ENTPY 

AND GO TO I~TERRUPT HANDLER 

NOTE: 15 K3 RESTRICTION 

ERRO~ # F4 

'ERPOF XXF4', . ~v DDD ST1I SS' 
'PSW PPPP LOC :LL' 
TO ENTER COM~~N MODE 

* DEVICE INTERRUPTED IN WRONG INTERRUPT LEVEL 
* 
LVLEBR LHI 

STH 
L3 
STB 
BAL 

R6,C'F6' 
R6,ERRNO 
F10,HEXTABCR10) 
R10,ERRLVL 
LINK,ERRALL 

ERROR # F6 

CONVERT TO ~SCII 

AND STORE ERROR LEVEL IN MESSAGE 
'ERROR XXF6', 'DEV ODD STA sse 

( 

) 

) 

1 

) 

.> 
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EXEC 

00156C 
001570 
001574 
001578 

001578 

00157C 
001580 
001584 
001588 
00158C 

001590 
001594 
001598 
00159C 
0015AO 
0015A2 
0015A6 
0015AA 

0015AE 
0015B2 
0015B2 

0015B6 
0015B1\ 
0015BE 
0015C2 
0015C4 
OOi5es 
0015CC 
0015DO 

.. J) 

ETPE R04 

C850 177A 
4050 16£4 
41F0 11CC 
4300 OB5C 

C820 4635 
4020 172E 
50CO 283C 
50DO 2638 
4300 1656 

C820 4631 
4020 172E 
40£0 16CA 
40FO HiCE 
2400 
5000 283C 
50 DO 2838 
4300 1656 

C820 4632 
4020 172E 

40EO 16CA 
UOFO 16CE 
4800 OA54 
9520 
41FO OFBE 
40FO ;6EQ 
41EO 10:4 
4300 OB5C 

(W/CONDITIONAL ASSEMBLY) 

1521 
1522 
1523 
1524 
1525 
1526 
1527 
1528 
1529 
1530 
1531 
1532 
1533 
1534 
1535 
1535 
1537 
1538 
1539 
1540 
1541 
1542 
1543 
1544 
1545 
1546 
1547 
1548 
1549 
1550 
1551 
1552 
1553 
1554 
1555 
1556 
1557 
1558 
1559 
1560 
1561 
1562 
1563 
1564 
1565 
1566 
1567 
1568 
1569 
1570 
157; 
1572 
1573 

* 
LHI R5,INTLVLM 
STH R5,ISITERR 
BAL LINK,PRINT 
B OPTIN1 

*-----------------------------
* SPURICUS INTERPUPT HANDLERS 
* 

IF: ~.DC-2 

* FLOATIN~-PT ARITE FAULT INT 
* 
FP L!1 R14,X'28' 

LH R15,X'2A' 
ENDC 

* 

'PSW FPFP LOC LLLL' 

SET FL~~ 0 OVERRIDE NO~SG OPTION 
'INTERRUP ED IN LEVEL N' 
ENTER CO~ A~D MODE. 

TRAF (16 3I~ ?20CESSOR) 

OLD PSW (16-BIT PROCPSSOP) 
OLD ICC 

* 
* 

RELOCATION/PROTECTION INT TRAP 

RP LiE 
STH 
ST 
ST 
B 

?2,C'E'5' 
R2,ERRNC 
R12,VIR'IADPS 
R 13, FCCDE 
~HCO!3 

SET ERRfJ # F5 
S~VE VIa UAL ADDRESS 
SAVE FAU T COOS 
BRANCH T PRINT 

* 
* ARITHM~TIC FAULT INT (32-BIT PROCFSSOP) TRAP 
* 
AF 

* 

L:II 
STH 
STH 
STH 
LIS 
ST 
ST 
B 

R2,C'F1' 
R2,ERRNO 
R14,OPSW 
R15,OLOC 
FO,O 
RO,VIRTADRS 
R 13, FCODE 
MMCO!'r3 

SET ERPO? # F1 

ZERO VIRTADRS 
FAULT COD~ 

* ILLEGAL INSTRUCTION INTERRUPT TRAP 
* 
II LHI 

STH 
IFZ 
LH 
BNZ 
LH 
LH 
ENDC 

COM!'! STH 
STH 

COMM1 LH 
EPSR 
RAL 
5TH 
BAL 
B 

R2,C'F2' 
R2,ERRNO 
ADC-2 
R2,~OD32 

1132 
R14,X'30' 
R15,X'32' 

R14,CPSl-' 
R15,OLOC 
RO,PSW2 
R2,RO 
LINK,ERR 
LINK,ISI1'ERR 
?ET,ERRPL1 
OPTIN1 

.,~, 

SET ERROR # F2 

OLD PSIrl 
OLD LCC 

NO INT. , REG SET 15 
PRINT 'ERROR XXFN' 
FORCE PRINT 
PRINT 'PS~ PPPP LaC LLL1' 
ENTER CO~M\~D MODE 

( 

( 

( 

( 

{ 

( 

, 
( 

( 

( 

( 

~ 

r_ 
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) EXEC - ETPE R04 (W/CONDITIONAL ASSEMBLY) 

1574 * ) 1575 * MACHINE KALFUNCTION INTERRUPT TRAP 
1576 * 

J 
0015D4 95AA 1577 MK EPSR R10,R10 CAPTnRE ~~INT PS~ 
0015D6 C820 4633 1578 LHI R2,C'F3' 
0015DA 4020 172E 1579 STH R2,ERRNO SET ERROR # F3 

'" 
0015DE 48EO 0022 1580 IH R14,X'22' OLD PSr: ( 32-BIT P~OCESSOR) 

" 0015E2 48FO 0026 1581 LH R15,X'26' OLD LOC 
0015E2 1582 1FZ ADC-2 

) 
1583 LH R2,MOD32 
1584 BHZ MK32 
1585 LH R14,X'3S' OLD PSW (16 BIT PROCFSSOR) 

) 
1586 LH R15,X'3A' OLD LCC 
1587 ElJDC 

0015E6 40EO 16CI 1588 MM32 STH R14,OPSW 
0015EA 40FO 16CE 1589 STH F15,OLOC , 
0015EE 58DO 0040 1590 L R13,X'40' GET FAULT CODE 
0015F2 5000 2838 1591 ST R13,FCCDE 
0015F6 F4DO COOO 0000 1592 NI R13,Y'COOOOOOO' 
0015FC 2333 =001602 1593 BZS HM31 
0015FE 24CO 1594 LIS B12,0 
001600 2303 =001606 1595 BS HM33 

) 001602 58CO 0044 1596 MK31 L R12,.X'44' GET VIPTUAL ADDRESS 
001606 50CO 283C 1597 !!M33 ST R12,V1RTIDRS 
001606 1598 IFZ ~.DC-2 

) 1599 LHI R1,X'7FFF' 
1600 MM16 SIS R1,1 
1601 BF KM16 
1602 ESDC 
1l'i03 * 

00 150~. D320 OA10 1604 MHCOM1 IB R2,IO GET INFUT JEVICE POI~~SR 
00160E 2725 1605 SIS E2,S IS I~ ~ICRO rIa ~ryS 

001610 2334 =001618 1606 BZS MMCOM1A Y F S, E E.J. !; C H 
001612 4820 1601 1607 LI1 P2,PASFLG IS CONSOLE ON PASLA? 
001616 233B =00162C 1608 BZS ~MCCM2 l{O, BRANC~ 

001618 4820 0~.2C 1609 MMCOM1A LH ?2,CONWIDR 
00161C DE20 01,.30 1610 OC P2,CON2ND ISSUE 2ND/R~SET CO~~AND 

) 001620 4820 GA2A 1611 LH R2,CONRADR GET RECEIVE A:)PESS 
001624 DE20 OA2E 1612 OC R2,CONFD OUTpn~ R::AD C~;) 

001628 DB20 16D6 1613 RD R2,SINK DUMMY FEAD TO SET B1S! 
J 1514 * 

001C2C D320 OA11 1615 MMCOM2 L8 P2,1O+1 ~ET lIS! DEVIC: POINT~R 

) 
001630 2725 1516 SIS R2,? IS IT -ICRO 1/0 3US? 
001632 2334 =001631 1617 BZS MMCOM2A YES, B?~NCH 

001634 4820 16DC 1618 LH R2,PASFLG2 IS LIST 9EYICE ON PASlA 

) 
001638 233F =001656 1619 BZS M~COM3 NO,BPANCH 
00163A D310 OA11 1620 MMCOM2A LE R1,IO+1 YES, GET LIST P~INTER 
00163E D320 OA10 1"521 LB R2,IO GET CONSOLE PCI~TER 

) 
001642 0512 1622 CLAP. R 1, R2 CONSOLE =LIST JEvICE? 
001644 2339 =001656 1623 BES MMCOM3 YES,BRANCH 
001646 9112 1524 SLHLS R1,2 

) 
001648 4821 O!10 1625 LH P2,IO(R1) GET LIST DEVICE TRANS~IT ADDRESS 
00164C DE21 OA32 1626 OC R2,CONCMD(R1) ISSUE 2ND/RESET CKD 

) 



I 
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E:<~C - ETPE R04 (W/CONDITIONAL ASSEMBLY) 

001650 2711 1627 SIS R1,1 
001652 DE21 OA32 1528 OC B.2,CONCI"I:(B1) ISSUE LIST WRITF CO~MAND 
001656 2408 1629 MMCOM3 LIS RO,8 
001658 5810 2838 1630 L R1,FCODE GET THE FAULT CODE 

( 00165C C820 29D5 1631 LHI R2,MSG11+1 
001660 41F0 11A4 1'532 BAL LINK,HE:USC CO NV~RT 'ro ASCII 
001664 2408 1633 LIS RO,e 
001666 5810 283C 1634 L R1, VIP.'1'gRS GET VIRTUAL ADD~~S~ 
00166A C820 29E3 1635 LHI R2,M~G11+;5 
00166£ 41~0 11A4 1635 EAL LI~!{, HEP.SC CONVERT TO ASCII 
001672 41F0 OFBE Hi37 BAL LINK,ERS- PRINT ERR NU~BER 
001676 40FO 16E4 1638 ST1-I LINK,ISr'::'ERP FORCE PRlliT 
00167A 41EO 10F4 1639 BAL RET,ERRF11 PRI~T PSiJ,L()C 
00167£ C850 29B6 1640 LHI R5,KSG10 PRINT 'FAULT CODE VIRTUAL ADDRESS' 
001682 41FO 11CC 1641 BAL LINK,PRINT 
001686 C850 29D4 1642 LHI R5,MSG11 
00168A 41F0 11CC 1643 BAL LINK,PRINT f 
00168£ 4300 OB50 1644 B OPTIN 

1545 * 
Hi46 * D)I.TA FORlnT D.ULT I~l ::'ERRUPT TRA.P 
11547 * 

001692 C820 4637 1648 DFF LHI R2,C'F7' ERROR TTF7 
001696 4020 172E 1649 STH R2,ERRNO 
00169A 40EO 16CA 1650 STH R14,OPSW OLD PSW 
00169E 40FO 16CE 1651 STH R15,OLOC OLD LOC 
0016;.2 50DO 2838 1652 ST R 13, FCODE SAVE FA'lLT CODE 
0010.6 C5DO 0006 1653 CLHI R13,6 

*0016A)I. 2335 ==0016B4 1654 BE DFF1 
0016AC C5DO 0007 1655 CLHI R13,7 
0016BO 2332 ==OO16B4 1656 BES DFF1 
0016E2 24CO 1657 LIS R12,C 
001654 50CO 283C 1658 DFF1 ST R12,VIRT.;DRS 
0016B8 4300 1656 1659 B MMCOY3 

1660 * 
1661 *" 
1662 * 
1663 *" **"**************"************ 
1664 * ETPE CONSTANTS ~ TABLES 
1665 * 

( 
0016BC 0000 1666 FIRST DCX a 
0016BE 0000 1667 MOD32 DCX 0 FLAG FOR 32-BIT ~/C(~ON-ZERO) 
0016CO 0000 1658 INTPSW DCY. 0 (FOR 32-BIT ~/C ONLY) 

( 
0016C8 1669 ALIGN 8 

1670 *------------------------
0016C8 0000 1671 OPSW32 rcx 0 OLD PSW STORAGE ARE)I 

{ 
0016CA 0000 1672 OPSW DCX 0 

( 00 HCC 0000 1673 DCX 0 
0016Cl: 0000 1574 OLOC DCX 0 

1575 *------------------------
( ( 0015DO 0000 1676 INTDEV DCX a INTERRUPTING DEV ADR 

0000 16D·0 1677 ERRDEV EQU INTDEV ERROR DEVICE # 

t 
0016D2 00 1678 IRTSTA DB 0 INTERRUPTING DEV ~!~~U~ 

t 0000 16D2 1679 ERRSTA EQU INTS'TA ERRONEOUS ST~TUS 

t 

.) 
~) ~ 
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) EXEC - ETPE R04 (W/CCNDITIONAL ASSEMBLY) 
) 

) 
001603 SO 1680 NORM DB X'SO' 

l 001604 40 1681 INCR DB X'40' 
0016D5 00 1582 DB * (ALIGN ON HW BOU~DRY) 

) 
001506 0000 0000 1683 SINK DC 0 BIT BUCKET 

) 
0016DA 0000 1684 PASFLG DCX a SET WHEN CONSOLE ON PASLA/PALM 
0016DC 0000 1685 PASFLG2 DCX a SET WHEN LIST DEVICE ON PASIA 

1686 * --------------------) 0016DE 1687 IFZ $KBli'iT-; 
1688 KBINT DC Z(RETOPSW) KEYBOARD INT RE~URN ADP 

} 
1689 ENDC 

} 
0016DE 0000 1690 BRKVECT DC Z(O) BREAK KEY VECTOR 
0016EO 0000 1691 BRKFLG DCX a 
0016E2 0000 1692 PRTFLG DCX 0 
0016E4 0000 1693 ISITERR Dcr a 
0015E6 0000 1694 NOERR DCX 0 
0016E8 0000 1695 SE1TST DCX a HIGHEST SELECTED TEST # 

.I 0016EA 0000 1696 WASDU DCX a 1 IF KEYBOARD DEVICE WAS OFF 
OOHEC 0000 1597 WASDU1 DCX 0 NON-ZERO IF TOTAL,TOTERR TO PRIN~ 

0016E£ 0000 1698 TOTAL DCX 0 # OF TIMES ~HE SELECTED TESTS RUN 
0016FO 0000 1699 TOTERR DCX 0 TOTAL ERRORS DET~C~ED WHILE Drr 
0016F2 0000 1700 BTESTNO DCX 0 CURRENT TEST # IY BINAgy 

) 
0016F4 0000 1701 COUNT DCX 0 
0016F6 0000 1702 NEXTST DCX 0 NEXT TEST # 

0016F8 0000 1703 SNULL DCX 0 NULL HW FOR DISPIA [SE 

) 
0016FA 0000 1704 PAUSE DCX 0 SET DURING TRASS~I SION PAUSE (C300) 
0016FC 0000 0000 1705 OUT.SAV DAC a OUTCHR RETURN ADDR SS SAVE 
001700 0000 0000 1706 BRK.SAV DAC 0 TSTBRK RETURN ADDR SS SAVE 
001704 0000 0000 1707 SET.RTN DAC 0 SETUP RETURN ADDFE S SAVE 

) 001708 0000 0000 1708 carmET DAC 0 ERPCOM RETURN AJD? SS SAVE 
1709 * 

00170C 1710 IFZ SDECTAB-1 
1711 DECTAB DC 1,10,100,1000,10000 
1712 ENDC 

00170C 3031 3233 3435 3637 1713 !iEXTAB DB C'0123456789ABCDEF' 
) 001714 3839 4142 4344 4546 

1714 *--------------------------------
1715 * ETPE MESSAGES 

) 1716 * 
00171C 5445 5354 2020 2A2A 1717 TSTMSG DC C'TEST **',X'ODOO' 
001724 ODOO , 

0000 17 22 1718 !'TTESTNO EQU TST~SG+6 
001726 4552 524F 5220 2A2A 1719 ERRMSG DC C'EEROR ****',X'ODOO' 
00172E 2A2A 

) 001730 ODOO 
0000 172C 1720 ETESTNO FQU ERRl"SG+6 STORED BY ETPE 

J 
0000 172E 1721 ERENO EQU ERR~SG+8 S~ORE ERR NO AS C~AR CONSTANT 

001732 544F 5441 4C20 2020 1722 TOTMSG DC C'TOTA1 TOTERR',X'ODOO' 
0017 3A 544F 5445 1:;252 

) 
001740 ODOO 
001742 4E4F 2045 5252 4F52 1723 NOERMSG DC C'NO ERROR',X'ODOO' 
00174A ODOO 

) 
00174.C 4445 5620 2A2A 2A20 1724 DEVMSG DC C'DEV *** STA **',X'ODOO' 
001754 5354 4120 2A2A 

.> 



I 
I 
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EXSC - ETPE R04 (W/CONDITIONAL ASSE~BLY) ( 

00 175A 0000 
0000 1750 1725 ASCIDEV IQU DEVMSG+4 
0000 17 54 1726 STA~SG EQU DEVMSG+8 
OOOQ 17 58 1727 ASCISTA IQU D5:Vl'!SG+12 

00175C 4445 5620 2A2A 2A20 1728 DEVMSG2 DC C'DEV ***',X'0900' ( 
001764 ODOO 

0000 1760 1729 ASCIDEV2 FQU DEV:"ISG2+u 
001766 5053 5720 2A2A 2A2A 1730 PSW¥SG DC C'PSW **** LOC ****',X'ODOQ' ( 

00176£ 2020 4C4F 4320 2A2A 
001776 2A 2A 
001778 aDa a ( 

0000 176A 1731 ASCIPSW E''JU PS~~~G+4 

0000 1770 1732 LOCMSG EQU PSWMSG+10 
0000 1774 1733 ASCILOC EQU PSWMSG+14 f 

00177 A 494E 5445 5252 5550 1734 INTLVLfi !)C C'!NTERRUPTED IN LEVEL *',X'ODOO' 
001782 5445 4420 49uE 204C 
00178A 4556 454C 2cn 
001790 0000 

0000 178F 1735 ERRLVL EQU :::NTLYLM+21 
001792 454E 4420 4F46 2054 1736 EOTMSG :DC C'~ND OF TEST',X'ODOO' 
00179A 4553 5420 
00179E ODOO 
0017AO 3FOD 1737 QMSG DC X'3FOD' 
0017A2 2AOD 1738 AMSG DC X'2AOD' 
0017A4 FFFF 1739 BRKMSG DCX FF;'F,FFFF 
0017A6 FFFF ( 

a017A8 FFFF 1740 DC X'FFFF',X'OA8D',C'BREAK TERMTNATION',X'FFO!)' 
0017 AA OA8D 
0017AC 4252 4541 4B20 5445 
0017B4 524D 494E u15u 494F 
0017BC 4E20 
00 17BE ~FOD 

0017CO 0000 0000 1741 DUSAVE DC a 
0017C4 0000 0000 1742 DUSAVE1 DC a 

17t+3 * ( 

1744 *ETPE FILE **END** 

( 

( 

t 

( 

t 

{ 

( 

~» j) -~) 
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MODEL 3220 WBITEABlE CONTPOL STORE TEST 06-232M91P.OOA13 PAGE 35 08:11:57 05/ 1 G/82 

) EXEC - ETPE B04 (W/CONDITIONAl ASSEMBLY) ) 

1746 *-----------------------------
) 1747 * OPTION/COMMAND TABLE 1 

1748 * 
0000 17C8 1749 OPT EQU * 

• 0017C8 5445 5354 2020 1750 TEST DC C'TEST ',X'FE40',X'0000',X'QOOO' ) 

0017CE FE40 
0017DO 0000 

t 0017D2 0000 
0017D4 4C4F 4F50 2020 1751 LOOP DC C'loep ',X'OOOO',X'OOOO',X'DOOO' 

) 
0017DA 0000 
0017DC 0000 
0017DE 0000 
0017EO 434F 4E54 491>£ 1752 CON TIN DC C'CONTIN',X'OOOO',Z(ZERONE),X'OOOO' 

) 0017E6 0000 
0017E8 OD76 
0017EA 0000 

) 0017EC 4E4F 4D53 4720 1753 NOMSG DC C'NO~SG ',X'0000',Z(ZERONE2},X'OOOO' 
0017F2 0000 
00 17F4 OD6E 
0017F6 0000 
0017F8 4D4F 4445 2020 1754 MODE DC C'MODE ',X'OOOO',Z(ZERONE),X'OOOO' 
0017FE 0000 
001bOO OD76 
001802 0000 
001804 5441 4C4C 592C 1755 TALLY DC C'TAlLY ',X'OOOO',Z(ZERONE),X'OOOO' ; 00180A 0000 
00180C OD76 
00180E 0000 

) 001810 5743 534C 4F2C 1756 WCSLO DC C'VCSLO ·,X·0800·,Z(VALCHK).X'OOOO' 
001816 0800 
001818 1870 
00181A 0000 

0000 1816 1757 DCSlO EQ:; *-6 
00181C 5743 5348 £>920 1758 WCSHI rc C'WCSHI ',X'1000',Z(VALCK1),X'OOOQ' 

) 001822 1000 
001824 1894 
001826 0000 

0000 1822 1759 DCSHI EQIJ *-6 
1760 NeSQZ 

0000 1828 1761 OPTEND 2 EQ,_T * END OF ?~IN!ING C?~IONS 
) 001828 494E 544C 45~6 1762 INTLEV DC C'IN~~EV',X'0000',Z(LEVEl),X'0000' 

00182E 0000 
001830 OD86 
001632 0000 
001834 4657 4F52 4420 1763 FWORD DC C'FWORD ',X'2020',ZCFWCHK),I'GOOO' 
00183A 2020 

) 00163C 18158 
00183E 0000 

) 
001840 4F50 5449 4Ft.;E 1764 OP7IOS DC C'OPTION',X'OOOO',Z(TABPFINT),X'OOJC' 
001846 0000 
001848 1SBA 

) 
00184A 0000 

0000 1840 1765 OPT END EQU OPTION 

) 
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EXEC - ETPE R04 (W/CCNDITIONAL ASSEMBLY) ( 

1766 * 
00184C 5255 4E20 2020 1767 RUN DC C'RUN ',X'OOOO',X'OOOO',X'300Q' 
001852 0000 
001854 0000 
001856 8000 
001858 434F 4E20 2020 1768 CON ~C C'CON ',X'OOOO',X'000O',X'00aO' 
00185E 0000 
001860 :JOOO 
001862 GOOD 
001864 ~F~F FFFF 1769 rc -1 END 0~ C?~IGN TABLE 

1770 *----------------------------------
0000 1868 1771 F~CHl( E ... -. 

'-c -' * 
001868 5J60 2848 1772 s-::- R6,CONST1 STORE CP!I8N VAL~E 
00186C 4300 OB50 1773 B OPTIN 

1774 
1775 * 

0000 1870 1776 VALCHK EeU * { 

001870 01356 1777 LP 'R5,R6 GET ~C~ ~J~ ADDR~SS 
001872 C450 OOFF 1778 !-:HI R5,X'OFF' IS I~ O~ A 256 ~ORD BOUNDAR~ 
001876 4230 133E 1779 2SZ QUESTN NO, SRRG? 
00187 A C560 0800 1780 CL~I R6,X'800' 
00187E 4280 133E 1781 3L QUESnr 

001882 :560 1000 1782 CL~I R6,X'10CO' 
001886 4220 133£ 1783 I3F QUES'!'N 
00188A 45150 1922 1784 CLH R6,DCSHI LESS '!'H~~ WCS HIGH ADDRESS 
00188E 028F 1785 EI,R R15 YES, RE:'_'~, 

001890 11300 133E 1786 E QUESTN ERROP 
1787 * 

0000 1894 1788 VALCK1 EQU * 
001894 ;)056 1789 LF R5,R6 GET WCSE! 
001896 C450 OOFF 1790 !iHI R5,X'OFF 1 IS IT ON 255 WORD BOUNDARY 
00189A 4230 133E 1791 PNZ QUESTN NO, BRA~:::i 
00189E C560 0800 1792 CLHI R6,X'800' 
0018A2 4280 133E 1793 BL QUESTN 
0018A6 C560 1000 1794 CLHI R6,X'1000' 
0018AA 4220 133E 1795 BF QUESTN 
0018AE :+850 1816 1796 LH ~5,DCSLO GET YCS ~O~ ~DDRESS 
0018B2 0556 1797 CLR R5,R6 IS WCSHI GREATER THAN WCSLO 
0018B4 02SF 1798 BLR R15 YES, BRANC-! 

( 
0018B6 4300 133E 1799 P QUES'!'N NO ERROR 

( 1800 
1801 * 

:JOOO 18BA 1802 TABP~INT EQU * 
0018BA 41FO 1258 1803 BAL LINK,CRLF 
0018B£ C820 1834 1804 LHI R2,FWORD 

(. 
0018C2 2437 1805 LIS R3,7 
0018C4 D342 0000 1806 TA3PBT1 LE R4,0(R2) 
0018C8 41FO 1280 1807 BAL LINK ,OUTCH~. 

( 
0018CC 2621 1808 AIS R2,' 
0018CE 2731 1809 SIS R3,1 
0018DO 2026 =0018C4 1810 BPS TABPRT1 
0018D2 3850 2848 1811 L R5,CONST1 
0018D6 2408 1812 LIS BO,8 

,c) '") ) 



) 

) 
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EXEC - ETPE R04 

0018D8 
0018DC 

0018FO 
0018E2 

0018E6 
0018EA 
0018EE 
0018F2 
0018F6 
0018F8 
0018FC 
001900 
001902 
001906 
00190A 

00190E 
001910 
001914 
001918 

00191C 
001920 
001924 

001928 
00192A 
00192E 

001930 

41F0 117C 
4300 OC4A 

0000 18EO 
8800 
4300 OA60 

0000 18E6 

C870 275C 
4070 16DE 
4870 1816 
4890 1822 
OB97 
4090 2854 
C870 OOFO 
9597 
C870 2A2A 
4070 172C 
4110 280A 

2440 
4040 16E4 
4040 1t5E6 
4040 16FO 

5040 0030 
E670 194A 
5070 0034 

2451 
C890 0 HO 
9509 

E570 0005 

(W/CONDITIONAL ASSE~BLY) 

1813 
1814 
1815 
1916 
1817 
1818 
1819 
1820 
1821 
1822 
1823 
1824 
1825 
1826 
1827 
1828 
1829 
1830 
1831 
1e32 
1833 
1834 
i835 
1836 
1837 
1938 
1839 
1340 
1841 
1842 
181.l.3 
1844 
1845 
1845 
1847 
1848 
1849 
1850 
1851 
1852 
1853 
1854 
1855 
1856 
1857 
1858 
1859 
1860 
1861 
1862 
1863 
1864 
1865 

BAL LINK,R5HEX 
B OPTRTN 

* 
* 
STOP.TST EQU 

DCX 
B 

* 

* 
8800 
S'T'A 'R'l' 1 

BRFAK POINT 
GO TO BEGINNING OF 

*--------------------------------------------
* 
INIT EQU * 
* 
* * * * * * * * * * * * * * * * * * * * * * * * * 
* * 
* THIS ROUTINE CHECKS THE BDCS AND RDCS * 
* INSTRUCTIONS IN USER AND SUPERVISOR MODE. * 
* THEN THE FIRST WORD OF !HE WCS IS TESTED * 
* AND IF WCS IS PRESENT, THE PROGFAM P~INTS THE * 
* ~ESSAGES 'WCS FOUND' AND 'TEST EXECUTION * 
* STARTED' AND BEGINS EXECUTION CF THE TEST. * 
* IF NOT PRESENT,THE PROGRAM PRINTS THE MESSAGE * 
* 'WCS NOT FOUND' AND RETURNS TO COMMAND MODE. * 
'* 
* * * * * * * * * * * * * * * * * * * * * * * * * 
* 

TEST 

LHI 
STH 
LH 
LH 
SR 
STH 
LHI 
EPSR 
LHI 
STH 
BAL 

DAT,ERRLIST 
DAT,BRKVECT 
DAT,DCSLO 
STAT,DCSHI 
STAT,DAT 
STAT,DElTA 
DAT,X'OOFO' 
STAT,DAT 
DAT,C'**' 
DAT,ETESTNO 
RE'1'2,CLRTBL 

EXIT TO ERFLIST ON B?~AK 
GET WCSLO ADDRESS 

* 
LIS ZERO,O 
STH ZERO,ISITE?R 
STH ZERO,NOFRR 
STH ZERO,TOTERR 

* SUPERVISOR START 

* 

* 

ST 
LA 
ST 

ZERO,X'30' 
DAT,TESTB 
DAT,X'34' 

LIS ONE,1 
LHI STAT,X'01FO' 
EPSR O,STAT 

~ET WCSHI ADDRESS 
HI-LO 
STORE DIFFE?ENCF 

SELECT !lEG S'ST F 

STORE PROMPT FOR TEST ~D~EE= 
CLEAP ERROR TALLY TAPIE 

CLEA? ENO ~RRCR ~LAG 

ZERO TOT\L 'SRROR 

SET UP 
ILPSW FOR TRAP 

SWITCH TO 
USER MODE 

* IN USER MODE, BDCS SHOULD BE ILLEGAL (PPIVILEGED) 
* 
TESTA BDCS DAT,X'005' BRANCH TO DO A LHI 

( 

) 

) 

) 
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EXEC - ETP:;; R04 (W/CCNDITIONAL ASSE~ELY) ( 

1866 * 
1867 * IF FALL THRU, ERROB 00 ( 

1868 
001934 E670 193C 1315 9 LA DAT.ERROO 

( 001938 5070 0034 1870 ST DAT,X'34' SET UF ILPSW 
00193C C870 3030 1871 ERROO LHI DAT,C'CO' 
001940 4070 172E 1872 STH DAT ,FPF~;O SET fRRNO TO 00 
001944 2470 i873 LIS DAT,S 
001946 41F0 26F6 1874 BAL LINK,T~.LLI PRINT 'ER~OP **00' 

1875 * ~ND ALSC TALLY IT 
1876 * 

0019UA ~670 196E 1877 TESTB LA DAT,ERR01 SET UF ILPS'~ 
00194E 5070 0034 1378 ST DAT,X'34' 

1879 * 
1880 * IN SUPERVISOR MODE, BDCS S~OUL~ ?E LEGAL 
1881 

001952 =:570 0005 1882 BDCS DAT,X'OO~\' LBRANCH TO DO A LHI ( 

1883 * 
1884 * IF FALL THRU, Boes wO~K~ 
1885 * ADDRESS '005 IN THE FIXE ON ~o!. STORE 
1885 * IS A BRANCH TO USER'S LH NS ?UCTION SEQry~NCE. 
1887 * RFGISTER D~T SHOULJ ~GW C n. N :'1:'0005' 
1888 * 

001956 C570 0005 1889 TESTC CLHI DAT,X'G005' 
00195A 4330 197C 1890 BE TES'I'f. IT DOES, CO~TI~U~ 

1891 * 
1892 * SOMETHING WENT WRONG, DA~A IS INCORRECT 
1893 * 

00195£ C870 3032 1894 LHI DAT,C'02' ( 
001962 4070 17 2E 1895 STH DAT,ERRNO STORE ERROR NUMBf.R '02' 
001966 2472 1896 LIS DAT,02 
001968 41F0 26F6 1897 BAL LINK,TALII PRINT 'E~ROR **02' 

1898 * AND ALSO TALLY IT 

r 00196C 2308 =OO197C 1899 BS TEST~ 
1900 * 
1901 * 

00196E C870 3031 1902 ERR01 LHI DAT,C'01' 
l 001972 4070 172E 1903 STH DP.T,ERRNJ STORE 01 

001976 2471 1904 LIS DAT,X'01' 
001978 1905 CNOP 4 ALIGN CALL PARAMETER 
001978 41FO 26F6 1906 BAL LINK,TALLI PRINT '~RBOR **01 ( 

1907 * AND ALSC TALLY IT 
1908 * ( 1909 * ( 

00197C C890 OHO 1910 TESTD LHI STAT,X'C'1FO' 
001980 9509 1911 EPSR O,STAT SWITCH TO USER MODE 

( 001982 E670 19AC 1912 LA DAT,TESTE 
001986 5070 0034 1913 ST DAT,X'34' SET UP ILPSW 

1914 * 
t 1915 * IN USER MODE, RDCS SHOULD BE ILLEGAL (PRIVILEGED) ( 

1916 * 
00198A C820 0005 1917 LHI 2,X'OOOS' 

( 00198£ 2431 1918 LIS 3,1 2 FULL WORDS 

( t 

". 
) 0) ) 



) 

) 

) 

) 

1 

) 

) 

) 

-, 

) 

) 

) 

) 

) 
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EXEC - ETPE B04 (W/CONDITIONAL ASSEMBLY) 

001990 

001994 

001996 
00199A 
00199E 
0019A2 
0019A6 
0019A8 
0019A8 

a019AC" 
0019BO 
0019B2 
0019B4 
0019B8 

0019BC 

0019BE 
0019C2 

0019C4 
0019C8 
0019CC 
0019CE 
0019DO 

0019D4 
0019D6 
0019DA 

0019DE 
0019E2 
0019E6 

E640 2A5C 

~824 

E670 199E 
5070 0034 
C870 3033 
4070 172E 
2473 

41FO 26F6 

C890 OOFO 
9579 
2431 
£670 1AF2 
5070 0034 

E824 

C530 FFFF 
2339 =0019D4 

C870 3035 
4070 172E 
2475 
0200 
41FO 26F6 

07CC 
E670 1AOO 
5070 0034 

40CO 2824 
487C 28EO 
4070 19EA 

1919 
1920 
1921 

LA 4,BUFF 
* 

P.DCS 4 
* 
'" IF FALL THEU, ERROR 03 
* 

ERR03 

* 
* 
* 
TESTE 

* 

LA DAT,ERR03 
ST 
LHI 
STH 
LIS 
CHOP 
BAL 

IHI 
EPSR 
LIS 
LA 
ST 

DAT,X'34; 
DAT,C'03' 
DAT,ERRNO 
DAT,X'03" 
4 
LINK,TALI,I 

STAT,X'OOFO' 
DAT,STAT 
3,1 
DAT,ERR04 
DAT,X'34' 

TARGE'!' 

SET UP ILPSiJ 

STORE 

ALIGN CALL PARAMETER 
PRINT ERROR **03 
A~D TALLY IT 

SELECT REG SET F 
TWO FULLWORDS 

SET UP ILPSW 

_ 1922 
1923 
1924 
1925 
1926 
1927 
1928 
1929 
1930 
1931 
1932 
1933 
1934 
1935 
1936 
1937 
1938 
1939 
1940 
1941 
1942 
1943 
1944 

* IN SUPERVISOR MODE, RDCS SHOULD BE LEGAL 
* BDCS CAN READ ONLY WCS AC9RESSES (X'SOO' & ABOVE) 
* THIS TEST IS TO CHECK ONLY IF P.3 IS DFCRE~EN~ED CORRECTLY. 
* 

* 

RDCS 4 

CLHI 3,X'FFFF' 
BES TESTEF1 

* COUNT INCORRECT 
* 

IHI DAT,C'05' 
STH DAT,ERRNO 
LIS DAT,X'OS' 
CNOP 4 
BAL 

* 

-;lr 

* 
TESTEF 1 Y.R 

LA 
ST 

* 
INSTLP 1 STH 

LH 
STH 

* 

LINK,TALLI 

POINT,POIN'I 
DAT,LPEND1 
DAT,X'34' 

POINT,TSAVE 
DAT,INSTAB(POINT) 
DAT,INSTR1 

CHECK COryNT 

Al GN CALL PARA~~TEP 

PB NT ERROR **05 
A~ ALSO TALLY IT 

S'ST UP ILPSW 

ILLEGAL I~STRUCTION 

1945 
1946 '" 
1947 
1948 
1949 
1950 
1951 
1952 
1953 
1954 
1955 
i956 
1957 
1958 
1959 
1960 
1961 
1962 
1953 
1964 
1965 
1966 
1967 
1968 
1969 
1970 
1971 

* IF FALL THROUGH, ERROR. UNUSED R/WDCS OPCODES (E.G. E81) 
* SHOULD BE ILLEGAL IN SUPERVISe? ~aDE. 

'" 

(' 

) 
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EXEC - ETPE ROI.+ 

0019EA 
0019EC 
0019EE 
0019FO 
0019F4 
0019F8 
0019FA 
0019FC 

00111.00 
00111.04 
00111.06 
00111.011. 

001AOE 

00111.10 
00111.14 
00111.18 
001A1C 
OOH20 
00111.24 
OOH28 

00111.211. 
001A2C 
OOH2E 

00111.30 
00111.34 
00111.38 
001A3C 
001A40 
00111.42 
00111.44 

001A48 
001AI.+C 
001A4E 
00111.52 

n:n41lr-, 
"JV 111.::J0 

001ASA 
001A5E 

) 

E810 
0200 
0200 
C870 3039 
4070 172£ 
2479 
02']0 
41FO 26F6 

1.+8CO 2821.1 
26(2 
C5CO 001C 
4280 19DE 

1)7CC 

I.+OCO 2824 
E670 1A1.+8 
')070 0034 
487C 28EO 
4070 1A2A 
C890 QHO 
9579 

£810 
0200 
0200 

E670 111.30 
5070 0034 
C870 31)39 
4070 172£ 
2479 
0200 
41:'0 26F6 

48CO 2821.+ 
26C2 
C5CO 001C 
4280 1A10 

n .... ""1'\ 
:"0 IV 1n.":J"v 

5070 0034 
C890 OiFe 

(W/CONDITIONAL ASSEMBLY) 

1972 
1973 

* 
INSTR1 sex E810,0200,C200 

ERR09.1 lHI DAT,C'09' 

* 
* 
LPEND1 

* 
* 

::T:! DAT,EP.~NC 

LIS DAT,Y-'09' 
C~GP 4 
BAL LINK,TALLI 

:H POINT,TSAV~ 

lI1S POINi',2 
CL!H POINT,28 
BI. INSTlP1 

TESTEF:i XR POINT,POIN":' 
* 
INSTLP2 STH POINT,TSAVE 

LA DAT,LPEND2 
ST DAT,X'34' 
Lq DAT,INSTAB(POINT) 
S-TH DAT,INSTR2 
lHI STAT,X'01FO' 
EPSR DAT,STAT 

* 

SHOULD BE ILLEGAL 

ALIGN CALL ~~PA~ETER 

ERINT E:I~()R **0 0 

AND ALSJ TALLY IT 

ALL INSTRS ~ESTED ? 
NO. 

SET UF ILPS'i.I 

ILLEGAL INS7RUCTION 

ENTER PROTECT ~ODE 

1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997 
1998 
1999 
2000 
2001 

* IF FALL THROUGH, ERRO? UNUSED R/WDCS OPCODES (E.G. E81) 
* SHOULD ALSO BE ILLEGAL IN PROTECT ~ODE. 

* 
* 
1NSTR2 DCX E810,0200 6 0200 

* 2002 
2003 
2004 
2005 
2006 
2007 
2008 
2009 
2010 
2011 
2012 
2013 
2014 
2015 
2016 
2017 

ERR09.2 LA DAT,ERR09.2 

* 
* 
LPEND2 

* 
* 

"")'-"401 !'TIt:"C"'tnt."'l 
LV 10 .1..I:::a . .1.!...I: 

2019 
2020 

S':' DAT,X'34' 
LHI DAT,C'09' 
STH DAT,ERRNO 
LIS DAT,X'09' 
eNOP 4 
BAL LINK,TALLI 

LH 
HS 
CLHI 
3L 

LA 
ST 
LHI 

paIN ,TSAVE 
POIN ,2 
paIN ,28 
INST P2 

T\lIlT' 'f'1:'C'!'f' 
.uL"l..LI.LLJ-r..L'!.;;1 

DAT,X'34' 
STAT,X'01FO' 

~) 

SHOULD BE IL:EGAL 

SET UP IL?S;..' 

ALIGN CALL PARAMETEP 
PRINT ERROP **09 
AND ALSO TALLY IT 

ALL INSTRS TESTED ? 

SET UP ILPS10I 

t 

( 

{ 

.( 

( 

( 

« 

( 

( 

( 

( 

.. 
( 

-,) 
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) EXEC - ETPE R04 (W/CCNDITIONAL ASSEMBLY) 

001A62 9509 2021 EPSR O,STAT USER MODE 
) 001A64 F870 5050 5050 2022 LI D~_T, Y' 50505050' 

001A6A 5070 2844 2023 ST DAT,CONST DATA PAT~ERN 
001Jl6E B670 2844 2024 LA DAT,CONS'T' , 
001A72 4800 1816 2025 LH O,DCSLO START POINT 
001A76 0711 2026 XR 1,1 IN USER MODE, WDCS 
001A78 E807 2027 lriDCS DAT SHOULD BE ILLEGAL 

t 2028 * 
2029 * IF FALL THROUGH, ERROR 07 
2030 * 

) 00'A7A £670 1A82 2031 LA DAT,ERR07 
001A7E 5070 0034 2032 ST DAT,X'34' 
001A82 C870 3037 2033 ERR07 LHI DAT,C'07' 

) 001A86 4070 172E 2034 STH DAT,ERRNO 
001A8A 2477 2035 LIS DAT,7 
001A8C 2036 CHOP 4 ALIGN CALL PARA~ETER 

) 001A8C 41FO 26F6 2037 BAL LINK,TALLI PRINT ERROR **07 
2038 .... 

001A90 E670 1B04 2039 TESTG LA DAT,ERP08 
001A94 5070 0034 2040 ST DAT,X'34' SET ILPS'if' 
001A98 C870 OOFO 2041 lHI DAT,X'OOFO' 
001A9C 9597 2042 EPSR STAT,DAT SELECT REG SET F 

) 001A9E F670 2844 2043 LA DAT,CONST 
0011\.1..2 T:'c.-n ""\1IIC'''' 

z:.,u~v Ll'1 .... n .... 2044 LA ?OINT,BUFF 
2045 * 

) 001AA6 0711 2046 TDCSS1 XR 1,1 1 FULLW03D 
00 HAS E:807 2047 WDeS DAT ~RITE DATA PATTERN 
001AAA 0820 2048 LE 2,0 

J OCHAC 0733 2049 XR 3,3 
001AAE 'S82C 2050 RDCS POINT READ I':' SACK 
001ABO 58BO 2A5C 2051 L CHAR,BUFF 
001AB4 F5BO 5050 5050 2052 CLI CHAR,Y'S0505050' ~ATTERN CA~F. EACK? 
001ABA 4330 1ADO 2053 BE FNDLO 

2054 * 
2055 * DID SOT ?I~D ANY WCS. 
2056 .... 

001ABE CS50 2936 2057 NODCS LHI R5,MSG5 'NO WCS FOUND' 
001AC2 0200 2058 CNOP 4 ALIGN CALI ?ARAvE:T~~ 
001AC4 4050 16E4 2059 STH R5,ISITERR FORCE PRINT 
001AC8 41FO 11CC 2060 3/1.L LIliK,PRINT PRINT IT 

-' 001ACC 4300 OB50 2061 B OPTI!'! 
2062 * 

001ADO CSSO 2944 2063 FNDlO un R5,~SG4 • WCS FOTJ~D' 
OC1AD4 41FO 11CC 2064 BAL LINK,PRliiT 
001AD8 4850 16E6 2065 LH R5,NOERB ANY 'SRRORS? 
001ADC 2335 =00 HE6 2066 BZS FNDL1 NO BRANCH 

) 001ADE 4850 17FE 2067 LH R5,MODE+'5 !ODE SET? 
001AE2 4330 OBSO 2068 BZ OPTIN HO,GO TO CO~MAND MODE 

) 
001AE6 C850 2952 2069 FNDL1 lu.r R5,KSG6 'TEST EXECUTION STAB~ED' 
001AEA 41FO '1CC 2070 BAL LINK,PRINT 
001AEE 4300 OE2E 2071 i3 INITRET RETURN 'rC ETPE 

2072 * 
) 001AF2 C870 3034 2073 ERR04 LHI DAT,C'04' 

) 
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EXEC - El'PE R04 (W/CQNDI~IS~AL ASSE~BLY) 

001AF6 4070 172£ 2074 
001AFA 2474 2075 
001AFC 2076 
001AFC 41FO 26F5 2077 

2078 
001BOO 4300 1A56 2079 

2080 
001B04 C890 OaFO 2081 ERR08 
001808 9579 2082 
001BOA C810 3038 2083 
001BOE 4070 172E 2084 
001B12 2478 20S5 
001814 2086 
001B14 41FO 26F6 2087 
001B18 4300 1AEE 2088 

2089 * 

,) 

5TH 
LIS 
C~lOP 

PAL 

B 

L~I 

EPSR 
UII 
STH 
LIS 
CNOF 
BAL 
B 

DAT,ERRNO 
DAT,X'OU' 
10 

LIN!<,TAILI 

TESTF 

STAT,X'OOFO' 
::;AT,STAT 
::'~'J',C'08' 

JAT,ERRNO 
DA'!:',X'OS' 

lINK,TALLI 
NODes 

,~) 

ALIG Ll PARAMETER 
PRIN EOR **Ou 
AND A Y I":' 

ALIGN C~LL FARA~ETE~ 

PRINT =~ROR **08 

( 

<. 

( 

{ 

( 

( 

f 

( 

\. 

( 

.) 
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EX~C - ETPE R04 (W/CONDITIONAL ASSEMBLY) 

001B1C 

001320 

001B22 

001E24 
001B2C 
001B34 
001B3C 
001B44 
001B4C 
001B54 
001B56 

001B58 
001B5A 

001B5C 

001B60 
001B60 
001B64 
001868 
001B6C 
001B70 
001B74 
001B78 
001B7C 
001B80 
001B84 

FFFF FFFF 

0000 

0000 

4D4F 4445 4C20 3332 
3230 2020 5752 4954 
4541 424C 4520 434F 
4E54 524F 4C20 5354 
4F52 4520 5445 5354 
2030 362D 3233 3252 
3030 
ODOA 

FE40 
0000 

0009 

0000 1388 
0000 1C04 
ooeo 1C6C 
0000 1D26 
0000 1 D76 
0000 1E3C 
0000 1 EEE 
0000 20CO 
0000 2152 
0000 217A 

2091 
2092 
2093 
2094 
2095 
2096 
2097 
2098 
2099 
2100 

2101 
2102 
2103 

2104 
2105 
2106 
2107 
2108 
2109 
2110 
2111 

2112 

* 
* 
DEVSADR DC -1 

* 
DEVINT DC X'O' 
* 
INTLVL DB 0,0 
* 
* 
TITLE DC C'MODEL 3220 WRITEABLE CONTROL STOR~ TEST CC-232FDQ' 

DCX ODOA 
* 
DEFTESTS DC X'FE40',X'OOOO' DEFINEES TESTS 0,1 •• 6,9 AS ~EFA~~r 

* TESTS 
* 
MAXIST DC H'9· DEFINES TEST # 9 ~J BE THE LAS~ ~~S~ 

* 
* TESTS TABLE FOR A TEST PROGRA~ COMPRISED OF 10 TESlS 
* 

A LIG~r ADC MANDATORY FOR TAR~! 32 ! 
TESTS DC TESTO,TEST1,TEST2,TEST3,TEST4,TEST5,T~ST6,TEST7,!EST9 

DC TEST9 

(:. 
l"~ .. 

) 

) 

) 

-) 

) 
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EXEC - ETPE R04FO TE~T MODULES 

001B88 
001B8A 
001B8E 
001392 
001396 
001898 
001B9A 
001B9E 

001BAO 
001EA2 
001811.6 

00 HAll. 
001BAE 
001BB2 
001B86 
001BBA 
001BBE 

001BC2 
001BC6 
001BCA 
0013CC 
001BDO 
001BD4 
001BD6 
001BD8 
001BDC 

001BDE 
001BEO 
001BE4 
001BE8 
001BEC 
001BFO 
001BF4 

,]) 

0000 1B88 

0744 
4040 2856 
4870 1816 
5074 2A9C 
2671 
2644 
C540 0040 
2086 =001B92 

0744 
41F0 25F8 
41FO 250A 

4870 2856 
CA70 0010 
4070 2856 
4A70 1816 
4570 1822 
4280 1892 

4040 2856 
4870 1816 
0817 
C710 FFFF 
5014 2A9C 
2671 
2644 
C540 0040 
2089 =001ECA 

0744 
41F0 25F8 
41FO 2601\. 
4870 2856 
CA70 0010 
4070 2856 
4A70 1815 

2114 
2115 
2116 
2117 
2118 
2119 
2120 
2121 
2122 
2123 
2124 
2125 
2126 
2127 
2128 
2129 
2130 
2131 
2132 
2133 
2134 
2135 
2136 
2137 
2138 
2139 
2140 
2141 
2142 
2143 
2144 
2145 
2146 
2147 
2148 
2149 
2150 
2151 
2152 
2153 
2154 
2155 
2156 
2157 
2158 
2159 
2160 
2161 
2162 
2163 
2164 
2165 
2166 

* * * * * * * * * • • * * * * * * * * * * * * * * 
* 
* m € S '" ~ 0 D U L E o 0 

* 
* 

* * 
* THE ADDRESS OF E' FULLWORD OF WCS IS * 
* WRITTEN A~ )ATA: a ~HAT FULL~OP.D. EACH * 
* FULLWORD IS THEN A~ CUT AND CHECKED. THE~ * 
* THE COMPLS~2N~ o~ ~E ADDRESS CF EACH FULL- * 
* WORD OF WCS IS n~ TTEN AS DATA INTO THAT * 
* FULLWORD. EACH F~: ~J?D IS THEN PSAD anT AND * 
* CHECKEG. * 
* * 
* * * * * * * * * * • * * * * * * * * * * * * * * 
* 
TESTO EC~1 

* 
TESTOO 

TSTOOA 

* 

* 

TSTOOB 

XR 
STH 
LH 
ST 
AIS 
AIS 
CLHI 
BLS 

XR 
BAL 
BAL 

Lf! 
AHI 
STH 
AH 
CLH 
HL 

STH 
LH 
LR 
XHI 
ST 
AIS 
AIS 
CLH1 

ZE3\~, 0 
ZEBO I S 
DAT,: a 
DAT,I E(ZEP-O) 
DAT,' 
ZEPC,:.l 
ZEBC,6t.l 
TSTCCA 

ZE?C, EO 
LINK, lTD 
LPP~. ADD 

DAT,P1',SS 
DAT, ,~ 
DAT,;-~SS 

DAT,:::5LO 
DAT,I'CSHI 
TSTCC·; 

ZERC,FASS 
DAT,!)CSLO 
1,DAT 
1,X'FFF'F' 
1,I!!AGE(ZEFO) 
DA T, 1 
ZEQC,4 
ZEP'C,64 

'SLS TSTOC:'E 
* 

XR 
BAL 
BAL 
LH 
AHI 
STH 
AH 

ZE G,ZEFO 
LI !(,'ilP.ITD 
LI K ?EADD 
D1I , !!.SS 
D" 5 
DA , ~.ss 

DA , CSLD 

) 

io/CS START ADRS 
WRIT~ ADDRESS 
AS DATA INTO 
\r1CS IMAGE 

COPY IMAGE TO DCS 
READ IT BACK 

SEE IF DONE 
LOOP 

WCS START ADRS 
WRITE COMPLE~ENT 
OF ADDRESS 
AS DATA INTO 
WCS IMAGE 

COpy IMAGE TO Des 
READ IT BACK 

{ 

f 

( 

( 

( 

( 

( 

.) 
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EXEC - ETPE R04PO TEST MODULES 

001BF8 
001BFC 
001COO 

001C04 
001C08 

00lCOC 
001C10 
001C12 
001C14 
001C16 

001C18 
001C1C 
001C20 
001C22 
001C24 

001C26 
001C28 
001C2C 

001C30 
001C32 
001C36 

001C3A 
001C3E 
001C40 
001C42 
001C44 
001C46 

001C48 
001C4C 

4570 1822 
4280 1BCA 
4300 0-":C4 

0000 1C04 

41FO 25CC 
41FO 25EO 

48DO 1816 
0800 
0711 
082D 
0733 

S570 2828 
E6CO 2850 
£827 
2601 
Eaoc 

07EE 
1)870 2828 
41F0 267C 

26D2 
45DO 1822 
4280 1C10 

48DO 1816 
080D 
0711 
0820 
0733 
2621 

S670 2828 
E6CO 284C 

CLB 
BL 
B 

DAT,DCSHI 
TSTOOB 
TST£ND FXIT 

2167 
2168 
2169 
2170 
2171 
2172 
2173 
2174 
2175 
2176 
2177 
2178 
2179 
2180 
2181 
2182 
2183 

* * * * '* * * * * * * '* * * * * * * * * '* * * * * 
* * 
* T EST ~ 0 D U L E O. 1 '* 

'* * 
* 
* 
* 

ZEROS ~RE WRITTEN INTO ALL WCS. THEN A FULL- * 
WORD IS READ, AND TESTED FOR ZERO AND ONES * 

* 
* 
* 
* 
* 
* 

ARE WRITTEN INTO THE NEXT SEQUENTIAL FULL­
WORD. WHEN THIS IS FINISHED, EVERY EVEN 
ADDRESS CONTAINS ZERO AND EVERY ODD ADDRESS 
CONTAINS ONES. THEN EACH ODD LOCATION IS 
READ AN~ TESTED FOR CNES AND ZEROS APE 
WRITTEN INTO THE PREVIOUS EVEN LOCATION. 

* 
* 
* 
* 
'* 
* 
'* 

'* * * * * '* * * * * * '* '* '* '* * '* * * * * '* '* * * 
2184 * 
2185 TEST1 
2196 * 
2187 TEST01 
2188 
2189 * 
2190 
2191 TST01B 
2192 
2193 
2194 
2195 * 
2196 
2197 
2199 
2199 
2200 
2201 * 
2202 
2203 
2204 
2205 * 
2205 
2207 
2208 
2209 * 
2210 
2211 TST01C 
2212 
2213 
2214 
2215 
2216 '* 
2217 
2218 
2219 

EQU 

BAL 
BAL 

LH 
L3 
YR 
LR 
X? 

LA 
LA 
RDes 
~.IS 

iiDCS 

XR 
L 
2A~ 

AIS 
CLH 
BL 

IE 
LR 
XR 
IR 
XR 
~IS 

LA 
LA 

* 

LINK,CLRIMJ 
LINK,COPY 

ADRS,DCSLO 
O,ADRS 
1,1 
2~ADRS 
3,3 

DAT,DSAVF 
POINT,ONES 
DAT 
0,1 
POINT 

TST,TS 
DAT,DS Vf 
LINK,e KJAT 

.lI.DES ,2 
ADRS,DCSHI 
TST01B 

ADRS,DCSlO 
O,AD~S 

1,1 
2,ADRS 
3,3 
2,1 

DAT,DSAVE 
POINT,ZEROS 

CLEAP. IMAGE 
CLEAR ALL WCS 

ADDRESS 

SET-UF 
POINTERS 
READ ZEROS 
GET ODD ADDR~SS 

WRITE ONES 

DATA EXPECTED 
DATA CBSERV~D 

TEST IT 

BUMP ADDRESS 

ADDRESS 

SET-TJP 
POINTt:RS 

(" 

) 

} 
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EXEC - ETPE R04PO TEST KODULES 

001C50 
001C52 

001C54 
001C56 
001C51\ 

001C5E 
001C60 
001C64 
001C68 

001C6C 

001C72 
001C76 
001C78 
001C7A 
001CTE 

001C80 
001C84 

001C88 
001C8A 
001(90 
001C':I4 
001C96 
001C98 
001C9C 

001C9E 
001C1\2 

001CA6 
001CA8 

,,) 

E827 
E80C 

25E1 
5870 2828 
41FO 267C 

2FD2 
45DO 1822 
42RO 1C3E 
4300 OEC4 

0000 1C6C 

F870 8000 oeoo 

5074 2A9C 
26114 
1071 
C540 0040 
2086 =001C72 

41FO 25EO 
41FO 263E 

0744 
F870 0000 8000 
5074 2A9C 
2644 
1071 
C540 0040 
2086 =001C90 

41FO 25EO 
41FO 263E 

0744 
F870 7FFF FFFF 

... 

* 

RDCS DAT 
WDCS POIN:' 

LCS 
L 
PAL 

,us 
CLH 
BL 
B 

TS ,1 
DA ,I,SAVE 
LI l(,CHKDAT 

ADPS,2 
ADPS,DCSHI 
TST01C 
TSTESD 

READ ONES 
WRITE ZEROS 

DATA EXPECTED 
DATA OBSF.RV~D 

TEST IT 

13U~P ADDR.ES" 

FXIT 
* * * * * * * * ... * * * ... * ... ... ... * * ... * * * ... * 

2220 
2221 
2222 
2223 
2224 
2225 
2226 
2227 
2228 
2229 
2230 
2231 
2232 
2233 
2234 
2235 
2236 
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 

... 

* T E ~ ~ l'i a D U L E o 2 
* 
* THE DATA PATTERN~ 80000000, 40000000, ••• 
* ••• 00000002, 00000001 ARE ~RITTEN INTO 
... EYERY 16-FULLWORD 5LOCK OF WCS FROM THE 
* LOWEST WCS ADDRESS TO THF HIGHEST. THE 
* DATA WRITTEN IS :P.EN PEAD EACK AND 
* CHECKED. THEN TYE COMPLEMENT OF THE TEST 
* PATTERN IS LOACED INTO ~CS STAR ING AT THE 
* HIGHEST WCS ADRS AND ENDING AT HE LOWEST. 
... THE DATA IS READ BACK AND CHECK D. 
* 

* 
* 
* 
* 
* 
* ... 
... 

* 
* 
* 
* 
* 

* * * * * * * * * * * * * * * * * ... * ... ... * * * ... 
* 
TEST2 
... 

* 
TST02A. 

* 

* 

TST02B 

* 

EQr) * 

LI DAT,Y'80000000' 

ST 
AIS 
SRLS 
CLHI 
BLS 

B'.L 
BAL 

XR 
LI 
ST 
AIS 
SRLS 
CLHI 
BLS 

DAT,I!'lAGE(ZERO) 
ZERO,4 
DAT,1 
ZERO,64 
TST02~. 

LINK,COPY 
LINK,READCS 

ZERO,ZERO 
DAT,Y'OOOOBOOO' 
DAT,I~AGE(ZERO) 

ZERO,4 
DAT,1 
ZERO,64 
TSTCLB 

BAL LINK,COPY 
BAL LINK,READCS 

XR 
LI 

ZERC,ZERO 
DAT,Y'7FFFFFFF' 

) 

STORE PATTERN 
BUMP INDEX 
SHIFT PATTERN 

PROPAGATE THROUGH ~CS 

COMPARE WCS TO I~AGE 

STORE PATTERN 

( 

( 

( 

( 

( 

( 

( 

« 

( 

( 

( 

( 

( 

" 

-) 
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EXEC - ETPE R04PO TEST MODULE~ 

001CAE 
001CB2 
001CB4 
001CBA 
001CBC 
001CCO 

001CC2 
001CC6 
001CCA 
001CCC 
001CCE 
001CDO 
001CD2 
001CD6 
001CD8 
001CDC 

001CDE 
001CE2 

001C£6 
001CE8 
001CEE 
001CF2 
001CF6 
001CF8 
001CFC 

001CFE 
001D02 
001D06 
001D08 
001DOA 
001DOC 
001DOE 
001D12 
001D14 
001D18 

001D1A 
001D1E 
001D22 

5074 2A9C 
1071 
F670 8000 0000 
2644 
C540 0040 
2089 =001CAE 

4800 1822 
E670 2860 
0711 
2701 
E807 
2674 
C570 28AO 
2086 =001CCA 
4500 1816 
228B =001CC6 

41FO 25EO 
41FO 263E 

0744 
F870 FFFF 7FFF 
5074 2A9C 
EE70 0001 
2644 
C540 0040 
2087 =001CE£ 

4800 1822 
E670 28AO 
0711 
2701 
E807 
2674 
C570 28EO 
2086 =001DOf 
4500 1816 
228B =001D02 

41F0 25EO 
41FO 263E 
4300 OEC4 

2273 
2274 
2275 
2276 
2277 
2278 
2279 
2280 
2281 
2282 
2283 
2284 
2285 
2286 
2287 
2288 
2289 
2290 
2291 
2292 
2293 
2294 
2295 
2296 
2297 
2298 
2299 
2300 
2301 
2302 
2303 
2304 
2305 
2306 
2307 
2308 
2309 
2310 
2311 
2312 
2313 
2314 
2315 
2316 
2317 
2318 
2319 
2320 
2321 
2322 
2323 
2324 
2325 

TST02F 

* 

TST02D 
TST02E 

* 

* 

TST02C 

* 

TST02H 
TST02J 

* 

ST 
SRLS 
01 
AIS 
CLHI 
BLS 

LH 
LA 
XR 
SIS 
WDCS 
AIS 
CLHI 
BLS 
CLH 
BNLS 

EAL 
BAL 

XE 
LI 
ST 
SRA 
AIS 
CLHI 
BLS 

DAT,IMAGE(ZERO) 
DAT,1 
DAT,Y"80000000' 
ZERO,4 
ZERO,64 
TST02F 

O,DCSHI 
DAT,PA'l'ERN 
1,1 
0,1 
DAT 
DAT,4 
DAT,PATERN+64 
TST02E 
0,DC5LO 
TST02D 

LINK,COPy 
LINK,READCS 

ZERO,ZERO 
DAT,Y"FFFF7FFF' 
DAT,IMAGE(ZERO) 
DAT,1 
ZERO,4 
ZERO,64 
TS'!'02C 

LH O,DCSHI 
LA DAT,PATEPN+64 
XR 1,1 
SIS 0,1 
WDCS DAT 
AIS DAT,u 
CLEI DAT,PATFRN+123 
BLS TS'!'02J 
CLH 0,DCS10 
BNLS TST02H 

BAl 
BAL 
3 

LINK,CO?Y 
LINK,~EA~CS 

TSTEND 

SET-UP Il'fAGE 
SHIFT PATTERN 

WRITE PATTERN 
TO BOTTOM 
FRO~ TOP OF WCS 

CO~PARF ALL OF ~CS !O I~AGE 

TO WRITE PATTERN 
FRO~ TOP TO BOT~aM 

EXI'!' 
* * * * * * * * * * * * * * * * * * * * * * * * * 
* 
* 
* 

T EST MOD U L E o 3 
* 
* 
* 

* ZEROS ARE WRITTEN INTO ALL lICS. THFN EACH * 
* SUCCESSIVE FULLwORD IS READ, CHECKED FOR * 
* ZERO AND THEN RE-WRITTEN WITH ONES. ALL WC~ 
* IS THEN TESTED FOR ONES. THEN, STARTING ~T * 
* THE TOP OF WCS, EACH FULLWORD IS READ. * 
* CHECKED FOR ONES AND THEN REWRITTEN WITH * 

(: 
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EXEC - ETPE R04PO TES'" MODULES 

2326 * ZERO. FISALLY, ALL WCS IS TESTED FOR ZE~O * 
2327 * * ( 

2328 * * * * * * * * * * * * * * * * * * * * • '* * * * 
2329 * 

0000 1 D26 2330 TEST3 EQ] * 
2331 * 

001D26 ~1F0 25CC 2332 TEST03 SAL LINK,CLRIMJ CLEAS I~AG: 
001D2A 41FO 25EO 2333 2AL LIN~,COPY CLEAR ,~LL !,jCS 

2334 * 
001D2E 48;:)0 1816 2335 L~ ADRS,DCSLO 
001D32 25:::1 2336 TST03A l':S TST,1 '];'FFFE'??F' 
001034 41~C 25AE 2337 ? !.I. LINK,RANDW READ :~ROS,WRITE ONES 
001D38 OEE 2338 X? TST,TST 
001D3A 1.L1F0 267C 2339 :?AL LINK,CHKDAT SEE IF ZEROS READ 

2340 * 
001D3E 261] 1 2341 ~.IS .a.DRS,1 Ery!,!P ,I,:::lRESS 
001D40 45;)0 1822 2342 CLH AORS,DCSHI 
001D44 2089 =001['32 2343 ELS TST03A 

2344 * 
001D46 2571 2345 ::'CS D.a. T, 1 FILL I ~ II.GE 
001048 41FO 25CE 2346 3'L LINK,CLRILP WITH • F?f;'FF"'FF' 
001J4C 41FO 263E 2347 ~AL LINK,READC'S TEST ?~~ ALL ON~~ 

2348 * 
2349 

001050 48)0 1822 2350 :H AD~S,DCSHI 
001D54 27D1 2351 SIS ADRS,1 
001056 07EE 2352 TST03B Y.R TST,TST 
001D58 41FO 25AE 2353 3hL LINK,RANDW READ CNES,WRI!E ZEROS 
001D5C 25::1 2354 les TST,1 
001D5E !.JUO 267C 2355 BAL r,INK ,.CHKDAT SEE IF 03ES READ 

2356 * 
001062 27!)1 2357 SIS AORS,1 BUMP A)DRESS 
001D64 45DO 1816 2358 CLH ADRS,DCSLO 
001D68 2289 =001D56 2359 BNLS TST03B 

2360 * 
001D6A 41FO 25CC 2361 EAL LINK,CLRIMJ 
00106E 41FO 263E 2352 BAL LINK,REAOCS ~EST FO~ All ZEROS 

( 001072 4300 OEC4 2363 I-< TSTEND ::XIT 
2364 * * * * * * * * * * * * * * * * * * * * * * * * * 
2365 * * 
2366 * TE S T MOD U L E 04 * 
2367 * * 
2368 * ZEROS ARE WRITTE~ INTO ALL OF WCS. THE~ ONES * 
2369 * ARE WR~TTEN INTO ONE PAGE AT A :IME AND ALL * 
2370 * OTHER PAGES ARE TESTED FOR ZERO. THE TEST * 
2371 * THEN REPEATS WITq ALL ONES IN WCS AND ~ PAGE * 
2372 * AT A TI~E EQUAL TO ZERO. * 
2373 * * 
2374 * * * * * * * * * * * * * * * * * * * * * * * * * ( 2375 * ( 

OGOO 1D76 2376 TES'T'4 EQU * 
2377 * 

001D76 070.4 2378 LR ZERO,ZERO ( 

( 

) .,) .. ) 
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EXEC - ETPE R04PO TEST MODULES 

001D78 4040 285C 2379 STH ZERO,FLIP 
) 2380 * 

001D7C 4870 285C 2381 T5T04A LH DAT,FLIP SET IMAGE TO 
001D80 41FO 25CE 2382 BAL LINK,CLRILP BACKGROUND VALUE 

') } 001D84 41FO 25EO 2383 BAI LINK,COPy PROPAGATE THROUGH WCS 
2384 * 

) 
001D88 48CO 1816 2385 LH POINT,DCSLO 

) 001D8C f.l.OC~ 285A 2386 STH PCINT,IPAGE START ADRS 
001D90 4040 2858 2387 STH ZERO,DPAGE INDEX 

2388 * ) 001D94 4870 285C 2389 TST04B LH DAT,FLIP SET IMAGE EQUAL } 

001D98 C770 FFFF 2390 XHI DAT,X'FFFF' TO COMPLEMENT OF 

l 
001D9C 41FO 25CE 2391 BAL LINK,CLRILP BACKGROUND PATTEPN 
001DAO E670 2A9C 2392 LA DAT,IMAGF 
001DA4 4800 285A 2393 LH O,IPAGE 

2394 * 
001DA8 241F 2395 TST04C LIS 1,15 WRITE A PAGE OF ) 

001DAA E80i 2396 WDCS DAT ~CS EQUAL TO 

) 
001DAC CAOO 0010 2391 AHI 0, 1I'.i C8~PLEMENT OF 
001DBO ':300 OOFF 2398 THI O,X'OOFF' 3A.CKGROUND PATT~RN 

001DB4 2036 =001DA8 2399 BNZS TST04C 
2400 * 

001DB6 4810 285C 2401 LH DAT,FLIP 
001DBA 41FO 25CS 2402 BAL LINK,CLRILP H!AGE=BACKGROUND 
001DBE 4040 2856 2403 STH ZERO, PASS 

2404 * 
001DC2 4870 2856 2405 TST04D LH DAT,PASS TEST ALL OTHER 
001DC6 4570 2858 2405 CLH DAT,DPAGE PAGES FOR BACKGROU~D 
001DCA 2139 =001DDC 2407 BNES TST04E 
001DCC CA70 0100 2408 ARI DAT,256 
001DDO 4070 2856 2409 STH DAT,PASS 
001DD4 4570 2854 2410 CLR D.r,.T,DELTA 
001DD8 4380 1DFA 2411 BNL TST04F 

2412 * ) 001DDC 41FO 260A 2413 TST04£ ·BAL LINK,REAI'D TEST 16 FULLWORJS 
001DEO 4870 2856 2414 'lH DAT,PASS 
001DE4 CA70 0010 2415 AHI DA'I,16 <:EXT 16 
001DE8 4070 2856 2416 STH ::AT,PASS 
001DEC ':370 OOFF 2417 THI JAT,X'OOFF' FINISHED A. PAGE? 
001DFO 2135 =OO1DFA 2418 BNZS TST04F LOOP 
001DF2 4570 2854 2419 CLE DAT,DELTA 
001DF6 4250 11)C2 2420 31. TST04D EXT P\G~ 

2421 
001DFA ~800 285A 2422 TST04F LH I),IPAGE 
001DFE S670 2A9C 2423 LA DAT,IMAGF 

2424 * ) 001E02 241F 2425 TS'I'04G lIS 1,15 ?ESTORE PAG::: 
001E04 SS07 2426 WDCS DAT '!'O BACKGROUND 

) 
001E06 CAOO 0010 2427 AHI 0,16 VALUE 
001EOA C300 OOFF 2428 THI O,X'OOFF' 
001EO£ 2036 =001£02 2429 BNZS TST04G 

2430 * ) 001E10 4000 285A 2431 STH 0, IPAGE ~EXT PAGE 
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001£14 
001£18 
D01E1C 
001E20 
1)01E24 

001E28 
001E2C 
001E30 
001£34 
001E38 

001E3C 
001E42 
001E46 

001 E4A 
00E4E 
001E54 
001£58 
001E5E 

001£62 
001E66 
001E6C 

001E70 
001£72 
001E76 

,-) 

4870 2858 
':A70 0100 
4070 2858 
4570 2854 
4280 1D94 

4810 2e5C 
C770 FFFF 
4070 285C 
4230 1D7C 
4300 OEC4 

0000 1E3C 

7870 5555 5555 
41F0 25CE 
41FO 25EO 

48DD 1816 
F8EO AAAA AAAA 
41F0 25AE 
F8ED 5555 5555 
41FD 267C 

41FD 25AE 
F8ED AAAA Po_AAA 
41FD 267C 

26D1 
45DO 1822 
4280 1 E4E 

2432 
2433 
2434 
2435 
2435 
2437 * 

LH 
AHI 
::TH 
CL::1 
BL 

DAT,DPAGE 
DA'!',256 
DAT,DPAGE 
DAT,DElTA 
TSTOtJ.B LOOP 

2433 * END OF PASS 
243? * 
24 
24 
24 
244 
2U'" 
244 

lH DA ,FLIF COMPLE~ENT 
XHI DA ,X'FF~F' BACKGPOU~D 
STH DA ,FLI? PATT~RN 
BNZ TS Q4A DO 2VD PASS 
B TS END EXIT 

* * * * * * * * * * * * * * * * * * * * * * * 
2445 * 
2447 * 
241.1:3 * 

T EST !'l: a r: 'J L E o 5 
* 
* 
* 

2411::; 
245J 
2451 
2452 
2453 
245 ... 
2455 
2455 
2457 
2458 
2459 
245:1 
2461 
2452 
2463 
24SU 
2465 
2466 
2467 
2468 
2469 
2470 
2471 
2472 
2473 
2474 
2475 
2476 
2477 
2478 
2479 
243-) 
2481 
21.;82 
2483 
2484 

* 
* 
* 
* 
* 

* 
* 
* 
* 
* 
* 
* 
* 
* 

ALL ~CS IS LOADED WITH '55555555', THEN SACH * 
SUCCESSIVE FULLWORD IS 2EAD OUT, TESTED fOR * 
'55555555' AND RE-WRITTEN WITH 'AAAAAAAA'. * 
THE FULLWOR9 IS READ AG~IN AND TESTBD FO~ * 
'AAAAAAAA', AND FINALLY IS RE-WRITTEN * 
WITH '5555555S'. * 

* 
NEXT, ALL ONES ARE WRIT E~ INTO WCS. THEN, * 
FOR EACH WORD OF ~CS, T ~ PATTERNS 7FFFFFFF, * 
BFFFFFFF, •••• , FFFFFF D, AND FFFFFFFE 'RE * 
WRITTEN, THEN READ BACK AND TESTED. THE * 
FULLWORD IS THEN ~E-WRITTEN WITH ALL ONES. * 
THE SEQUENCE IS THEN REPEATED WITH ALL ZEROS * 
IN WCS, AND A SINGLE BIT SET TO 1. * 

* 
* * * * * * * 
* 

* * * * * * * * * * * * * * * * * * 

TEST5 EQU 
* 

* 

LI 
BAL 
BAL 

LH 
TST05A LI 

* 

* 

BAL 
LI 
BAL 

BAL 
LI 
BAL 

~lIS 

ClH 
BL 

* 

DAT,Y'S555555S' 
LINK,CLRILP 
LINK,CO?Y 

ADRS,DCSLO 
TST,Y'AAAAAAAA' 
LINK,RANDW 
TST,Y'S555555S' 
LINK,CHKDAT 

LINK,RA~DW 

TST,Y'AAAAAA~A' 

LINK,CHKDA'1' 

ADBS .. 1 
ADRS,DCSHI 
TST05A 

) 

FILL IMAGE 
WITH '55555555' 
COpy IMAGE TO WCS 

READ FIVES,WRIT~ ABLES 

TEST IF FIVES REA~ 

READ ABLES, WRITE FIVES 

TEST IF ABLES READ 

BUMP ADDRESS 

( 

( 

( 

I 

( 

« 

( 

( 

t 

'-

) 



) 
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001E7A 
001E7C 
001E80 

001E84 
001E88 
001E8E 
001E92 

001E96 
001E9A 
001E9E 
001EAO 
001EA2 
001EA8 

001EAA 
001EAC 
001EBO 
001EB4 

001EB8 
001E.BC 

001£CO 
001EC4 
001ECA 
001EC£ 

OOHD2 
001ED6 
001FD8 
OOEDJI. 

001EDC 
001EDE 
001EE2 
001EE6 
00 1EEA 

2571 
41FO 25CE 
41FO 25EO 

48DO 1816 
F8EO 7FFF FFFF 
41~O 2590 
41FO 267C 

58~0 2824 
C5EO FFFF 
2336 =001FAA 
10E1 
F6EO 8000 0000 
220D =001E8E 

251)1 
41F0 1358 
45DO 1822 
4280 1E88 

41FO 25CC 
41FJ 25EO 

48DO 1816 
F8EO 8000 0000 
!l1FO 2590 
41FO 267C 

58:2:0 2824 
2333 =001EDC 
10E1 
2208 =001ECA 

26D1 
41FO 1358 
45DO 1822 
4280 1£C4 
4300 OEC4 

0000 1 EEE 

2485 * 
2486 
2487 
2488 
2489 * 
2490 
2491 TST05B 
2492 TST05C 
2493 
2494 * 
2495 
2496 
2497 
2498 
2499 
2500 
2501 * 
2502 TST05D 
2503 
2504 
2505 
2506 * 
2507 
2508 
2509 * 
2510 
2511 TST05E 
2512 TST05F 
2513 
2514 * 

* 
TST05G 

LCS 
BAL 
BAL 

LH 
LI 
BAL 
BAL 

L 
CLHI 
BES 
SRLS 
01 
BS 

AIS 
BAL 
CLH 
BL 

BAL 
BAL 

LH 
L1 
riAL 
BAL 

DAT,1 
LINK,CLRILP 
LINK,COPy 

ADRS,DCSLO 
TST,Y'7EFFFFFF' 
LINK,WANDR 
LINK,CHKDAT 

TST,TSAVE 
TST,X'FFFF" 
TST05D 
TST,1 
TST,Y'8000COOO' 
TST05C 

ADRS,1 
LINK,TSTERK 
ADRS,DCSHI 
TST05B 

LINK,CLRI~J 

LINK,COPY 

ADRS,DCS'IO 
TST,Y'SOOOOOOO' 
LINK,iJANDR 
LINK,CHKJAT 

1 TST,TSAV':: 
EZS TST05G 
SRLS TST,1 
BS TST05F 

AIS 
BAL 
CLH 
BL 
E 

ADRS,1 
LINK,TSTBRY 
ADRS,DCS[{I 
TST05E 
TSTEND 

FILL I~AG 
WITH 'FFF FEFF' 
COpy IMAG TO WCS 

~RITE AND READ PATTERN 
SEE IF PATTERN CAME BACK 

NEXT LOCATION 
SHIFT PATTERN 
SET MSB 
LOOP ON LOCATION 

NEXT LOCATION 
IF BREAK EXIT 

CLEAP IIH.GE 
COPY I~AGE TO WCS 

PATTERN 
WRITE A~D READ PATTERN 
SEE IF PATrERN CAME BAC~ 

NEXT LOCA ION 
SHIFT PAT ERN 
LOOP ON L CA"'ION 

NEXT LOCATIO~ 
IF BREJI. K , EXIT 

EXIT 

2515 
2516 
2517 
2518 
2519 
2520 
2521 
2522 
2523 
2524 
2525 
2526 
2527 
2528 
2529 
2530 
2531 
2532 
2533 
2534 
2535 
2536 
2537 

* * * * * * * * * * * * * * * * * * * * * * * * * 
* 
* T EST ~ c ~ '~ L .w o 6 * 
* * 
* A MICRO-CODE SUBROUTINE IS EXECUTED FPO~ * 

EACd AVAILABLE FULLW~RD IN WCS. BDCS AND ECS * 
* INSTRUCTIONS ARE USEJ TO ACCESS THE ROUTINr. * 
* A MICRODE ROUTINE TO TEST BRANCH & YDP1 IS * 
* AiSO EXECUTED. * 
* * 
* * * * * * * * * * * * * * * * * * * * * * * * * 
* 
TEST6 EQU * 

(: 

j 
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2538 * 
001EEE C800 0800 2539 TEST06 LnT O,X'800' GET ~CS LOW ADRESS (X'800') ( 

001EF2 4000 1F 3C 2540 TST06H STH O,TST06D+2 
001EF6 C870 E902 2541 IHI DAT,X'E902' INITIALIZE 
001EFA 4070 H18 2542 STH DAT,TST06B ECS INSTRUCTION ( 
001EFE C8CO 0010 2543 LHI POINT,X'OO10' FCS INCREMENT 
001F02 4000 2856 2544 STH O,PASS 

2545 * 
001F06 E670 2040 2546 LA DAT,GLOBAL ADDRESS OF ~ICRO-COD~ 
001FOA C810 OOOF 2547 LHI 1,15 11) FUlLWORDS 
OOHOE S807 2548 W!)CS DAT WRITE FIRST 16 WORDS ( 

2549 
001F1O 247F 2'350 LIS DAT,15 

2551 * 
001F12 5070 2828 2552 TST06.rt ST DAT,DSAVE 
001F 16 0722 2553 XR 2,2 
001F18 E902 0001 2554 TST063 ECS 0,1(2) ENTER CONTROL STCRE ( 

001F1C 0527 2555 CLR 2,!)AT 
001F1E 233B =OO1F34 2556 BES TST06C OK 
00 H2O C870 3132 2557 LHI DAT,C'12' 
001F24 4070 172E 2558 STH DAT,ERRNO 
001F28 C870 0012 2559 LHI DAT,X'12' 
001F2C 2560 CNOP 4 ALIGN CALL ?ARA~ETER 
001F2C 41FO 26F6 2561 BAL LINK,TALLI 
001F30 5870 2828 2562 -L DAT,DSAVF 

( 2563 * 
001F34 61CO 1F18 2564 TST06C AHK POINT,TST06B INCREMENT FUNCTION 
001F38 0722 2565 XR 2,2 

( 001F3A '8502 0800 2566 TST06D BDCS 0,X'800' (R2) BRANCH TO CONTROL STORE 
001F3E 0527 2567 CLR 2,DAT 
001F40 233C =001F58 2568 BES TST06E OK 
001F42 C870 3133 2569 LHI DAT,C'13' 
001F46 4070 172E 2570 STH DAT,F'RRNC 
001F4A C870 0013 2571 LHI DAT,X'13' 
001F4E 0200 2572 CNOP 4 ALIGN CALL PABAMETER 
001F50 41FO 26F6 2573 BAL LINK,TALLI PRINT 'ERROR TT13' 
001F54 5870 2828 2574 L DAT,DSAVE 

( ( 2575 * 
001F58 2441 2576 TST06E LIS ZERO,1 
001F5A 6140 1F3C 2577 AH~ ZERO,TST06D+2 
001F5E 2771 2578 SIS DAT,1 DECREMENT TEST WORD 
001F60 4310 1F12 2579 BNM TST06A LOOP 

2580 * t 2581 * FIRST 16 WORDS TESTED ( 

2582 * 
00 U6 4 0744 2583 XR ZERO,ZERO 

f 001F66 4800 2856 2584 LH O,PASS 
001F6A CAOO 0010 2585 AHI 0,16 

« 001F6E 4000 2856 2586 STH O,PASS NEXT 16 WORDS 
( 001F72 CAOO 0010 2587 AHI 0,16 

001F76 4500 1822 2588 CLH O;oDCSHI 

( 
001F7A 4380 1FB2 2589 BNL TT6BRN ~O MORE QCS, BRANCH 

( 2590 * 

t 

) .) J~ 
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) 
2591 * GENERATE ECS VECTOR TABLE 
2592 * 

001F7E 07CC 2593 XR POINT,POIN'!" 
001F80 4870 2856 2594 LH DAT,PASS liCS ADD~::r::;S • 001F84 1174 2595 SLLS DAT,4 POSITICN ~O ADDR~SS ~IELD -
001F86 F670 OE02 0000 2596 01 DAT,Y'OE020000' BUILD ~-CJDE 'BAL' INSTR 
001FSC 507C 2080 2597 TST05F ST DAT,ECSYCT(POINT) 

.' J OOngO CA70 0010 2598 ARI DAT,X'OO1C' INCRE~ENT ADDRESS FIELD BY ~ 

001F94 26C4 2599 !lIS POINT,4 

) 
001F96 C5CO 0040 2600 CLHI POINT,64 
001F9A 20S7 =001F8C 2601 BLS TST06F 

2602 ... 
2603 * ) 001F9C 4800 1816 2604 LH O,DCSLO 

001FAO C810 OOOF 2605 LHI 1,15 ECS VECTORS 

) 
001FA4 E670 2080 2606 LA DAT,ECSVCT TO FI?ST 16 
001FA8 S807 2607 WDCS DAT LOCA.TIC~S 

2608 * 
001FA.! 4800 2856 2609 LH O,PASS 
001H.E 4300 1EF2 2610 B TST06H 

2611 ... 
2612 * THIS TEST CHECKS BRANCHING ~ INCRMENTIN ID FIELD WITHIN 
2613 * THE WCS. REGISTERS 13,14,15 ARE STORED AT ERRIND AF~FP 
2514 ... EXECUTING THE MICRODE • 

0000 1FB2 2615 TT6BRN EQTJ 
001FB2 C800 0800 2616 l!-!I RO,X'SOO' GET ~CS ~OW ADDR~SS 
001FB6 4000 2856 2617 S'IH RO,PASS SAV~ 
001FBA 24DO 2618 TT16.NE~ LIS R13,O ZERO PE~ISTSRS 13-15 
001FBC 24EO 2619 :rs P14,O 
001FBE 24FO 2620 LIS P15,0 
00 nco DODO 2034 2621 ST!'1 P13,ERRIND ZESO ':'A.BL"S 
001FC4 FS10 DEOO G002 2622 TT 

L.l. R1,Y'OEOOOO02' INITIALIZ~ ~ICROCODE SUBROUTINE 
OOHCA 4820 2856 2623 LH P.2,PASS 
001FCE 2623 2624 AIS ?2,3 
001FDO 1124 2625 SLLS R2,4 
001FD2 0612 2626 OR B1,R2 FORM N~Q BRANCH ADDPES~ 
001FD4 5010 2024 2527 ST R1,BRAWCS S T C? E :;::i TAB L E 
001FD8 E570 2024 2628 LA DAT,BRAWCS 
001FDC 2413 2629 LIS 1,3 4 F~Jl:. ',,'J::1DS 
001FDE 4800 2856 2530 lH Cl,PASS GET A:::D?E5S 
001FE2 E807 2631 ~DCS D.~T 
00 HE4 0850 2632 IP ?,5,RO 
001FE6 S5D5 0000 2633 :~~CS 13,0(5) B iUo. ~;C ?a :IN!~aL ~T8?F (YD =F'i3) 
001FEA DODO 2034 2634 ST~ ?n,E3BIND SAY: 13,R1U,R1#5 
001FEE OSDD 2635 LR R13,R13 IS R1 =0 
001FFO 4230 1FFC 2636 B .. Z ~T6ERR NO, F POR 
001FF4 CSEO 0001 2637 CLHI R14,1 IS 31 = 1 
001::8 4330 200C 2538 BE TT6BRN1 YES, PANCH 

2639 ... 
) 001FFC C870 3041 2640 TT6ERR LHI )AT,C'OA" ERPOR (~9A ***** 

002000 4070 172E 2641 STH DAT,FRRNO 

) 
002004 C870 OOOA 2642 LRI DAT,X'OA' 
002008 41FO 26F6 2643 BAL IINK,TALLI PHI»T ~p TALLY ERP.O~ 
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2544 * 
00200C 4870 2856 2645 TTf5BRN1 LH DAT,PASS l 
002010 2674 2646 AIS DA'!,4 INCBEME~T WCS ADDRESS 
002012 4070 2856 2647 C:::"'tJ I:.l.. '!', PASS _,l." 

( 002016 2674 2648 AIS DAT,4 
002018 4570 1822 2649 CLH D~T,DCC::;HI EXECUTFD VIA ALL WC~ 
00201C 4380 0F.C4 2650 BNL TSTEND YES, EXIT 

t 002020 4300 UBA 2651 E TT16.NEW LOOP 3ACr 
21552 * 

002024 OSOO 8032 2653 BRAWCS rcy OE008032 B *+3,YDP1 
002028 0068 800F 2654 DCY 0068800F LI YD,F 
00202C 006C 0172 2655 DCY OO~C0172 L NULL,NULL,YDP1 
002030 0068 8001 26515 1)C'Y 1)0688001 LI YD,1,IR 

2657 * 
002034 2658 ERRIND DS 12 REGISTER SAVE ARE~ 

2659 * 
2660 * GLOBAL ~ICP.O~ODF 

2661 * 
002040 2662 ALIG~ 4 
002040 2663 GLOBAL f)O 15 
002040 0009 D001 2664 DCY 0009DOO1 P.I YS,YS,1 
002044 0009 D001 2664 DCY 00090001 AI YS,YS,1 
002048 0009 D001 2664 DCY 0009D001 AI YS,YS,1 
00204C 0009 D001 2654 DCY 0009D001 AI YS,Y'S,1 
002050 001)9 D001 2664 DCY 0009D001 AI YS,YS,1 
002054 0009 0001 2664 DCY OO09D001 AI YS,Y5,1 
002058 0009 DOC1 2664 DCY 0009D001 AI YS,YS,1 
00205C 0009 D001 2564 rcy OOl)9D001 AI YS,YS,1 
002060 0009 D001 2664 rcy 00099001 AI YS,YS,1 
002064 0009 D001 2664 Dey 00090001 AI YS,y'S,1 
002068 0009 D001 2654 rey 00091)001 AI YS,YS,1 
00206C 0009 D001 2664 lY'v ~. 00091)001 AI YS,YS,1 
002070 0009 !)001 2664 DCY 0OO9D001 AI YS,YS,1 
002074 0009 0001 2664 DCY 0009D001 AI YS,YS,1 « 002078 0009 D001 2664 DCY 0009D001 AI YS,YS,1 
00207C D06C 0170 2665 DCY D06CO 170 L NULL,NULL,IR 

2666 * 
2667 * ECS VECTOR POINTS, INITIAL VALUES { 

2668 * 
( 

002080 OE02 8100 2669 ECSVCT DCY OE028100 LINK,810 « 002084 OE02 8110 2670 DCY OE028110 LINK,811 
002088 OE02 8120 2671 vCY OE028120 LINK,812 
00208C OE02 8130 2672 DCY OE028130 LINK,813 

( 002090 OE02 8140 2673 DCY OE028140 LINK,814 
002094 OE02 8150 2674 VCY OE028150 LINK,815 
002098 OE02 8160 2675 rcy OF028160 LINK,816 

( 00209C OE02 8170 2676 DCY. OE028170 LINK,817 
0020AO OE02 8180 2677 DCY OE028180 LINK,818 

( 
0020A4 OE02 8190 2678 DCY OE028190 LINK,819 

( 0020A8 OE02 81AO 2679 DCY OE0281AO LINK,81A 
0020AC OE02 81BO 2680 DCY OE028"!BO lIHK i 81B 

( 
0020BO OE02 81CO 2681 DCY OE0281CO LINK,81C 

( 0020B4 OE02 81DO 2682 DCY OE0281DO LINK,81]) 

t t 

,) ) .) 



) 

) 

) 

} 

) 

(" (

,I"" 

I.L 

MOJ~L 3220 WRITEABLE CONTROL S:ORETEST 06-232M91ROOA13 PAGE 55 08:11:57 05/10/82 

EXE: - ETPE R04PO TEST MODULES 

0020B8 
0020BC 

0020CO 
0020C4 
0020C8 
0020CC 

0020DO 
0020D4 
0020D8 
0020DC 
0020EO 
0020E2 
0020E6 

0020E5 
0020Ee 
0020FO 

0020F4 
0020F8 

0020FC 
002100 
002104 
002106 
002108 
002101:. 
00210C 
00210E 

OE02 81£0 
OE02 B1FO 

0000 20CO 

C870 1234 
4070 213C 
:870 5678 
4070 2140 

41F0 20FC 
48DO 213C 
';8EO 2140 
45DO 1816 
2088 =0020DO 
45DO 1822 
228B =0020DO 

50')0 2844 
4UO 2590 
41F0 267C 

41FO 1358 
4300 20DO 

DOAO 2120 
D11I0 2138 
08AC 
08BD 
OACF 
2382 =000002 
26D1 
OADE 

2583 
2684 
2685 
2686 
2637 
2688 
2589 
2690 
2691 
2692 
2693 
2694 
2695 
2696 
2697 
2698 
2699 
2700 
2701 
2702 
2703 
2704 
2705 
2706 
2707 
2708 
2709 
2710 
2711 
2712 
2713 
2714 
2715 
2716 
2717 
2718 
2719 
2720 
2721 
2722 
2723 
2724 
2725 
2726 
2727 
2728 
2729 
2730 
2731 
2732 
2733 
2734 
2735 

DCY 
DCY 

OE0281EO 
OE0281F0 

LINK,81E 
LINK,81F 

* * * * * * * * * * * * * * * * * * * * * * * * * 
* 
* 
* 
* 

* 
* 

T EST ~OD1JL.t. o 7 

A RANDOM WCS ADDRESS IS SELECTED AND A 
RANDOM NUMBER IS WRITTEN INTO IT, PEAD 
BACK AND TESTED. 

* 
* 
* 
* 
'" 
* 

* * * * * * * * * * * * * * * * * * * * * * * * * 
* 
TEST7 
* 
TEST07 

* 
* 
TSTon 

* 

EQU 

LHI 
STH 
LHI 
STH 

* 

DAT,X'1234' 
DAT,RN1 
DAT,X'5678' 
DAT,RH7 

BAL LINK, RANDOM 
LH ADRS,RN1 
L TST,RN7 
CLH ADRS,DCSLC 
BLS TST07A 
CLH ADRS,DCSHI 
BNLS TST07.1\ 

INITIALIZE 
RANDOM 
NUMBER 
GENERATO~ 

GOOD WCS ADDRESS? 
NO 

NO 

* RAND or ADDRESS IS WITHIN AVAILABLE WCS 
* 

* 

* 

ST 
BAL 
BAL 

BAL 
B 

ADRS,CCNST 
LINK,WANDB 
LINK,CHK:JAT 

LINK,TSTBRK 
TST07A 

WRITE E ~EAD PATTER~ 
TEST IT 

LOOP BACK 

* * * * * * * * * * * * * * * * * * * * * * * * * 
* 
* 
* 
* 

SUBRO~TINE GENERATES T~O RANDOM NUMBERS 
IN L8CATIONS PN1 AND R57. CALLI~G SEQUENCE 
IS: SAL LINK, RANDOM 

* 
* 

* 

... * '* * * * * * * * * * ~ * * * * * * * * * * * * 
* 
BANDOM STM 10,RNSAVE 

LM 10,RN6 
LR 10,12 
LR 11,13 
AR 12,15 
BFFS 8,2 
AIS 13,1 
AR 13,14 

SAVE REG STERS 
LOJl.D VAL ES 
SAVE INI IAL VALUES 
OF B1~R7 IN R1C~8 

NO CARRY TO ADD IN 
CARRY 
R7,R1 + R10,R11 

(': 

) 

) 

) 



" 

( 
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MODEL 3220 WRITEABLE CONTROL STORE TEST 06-232~91ROOA'3 PAGE 56 08:11:57 05/10/82 

EXEC - ETPE R04PO TEST ~ODULES 

002110 
002112 
002114 
002118 
00211C 

002120 
002120 
002138 
00213C 
002140 
002144 
002148 
00214C 

002152 
002156 

00215A 
00215C 
00215E 
002160 

002162 
002166 
002168 
00216A 

00216C 

002170 
002172 
002174 
002176 

.1 

08EA 
08FB 
DOAO 2138 
D1AO 2120 
030F 

0000 0000 
0000 1234 
0000 5678 
')000 8888 
0000 1111 

0000 2152 

4820 1816 
4830 1822 

0802 
0883 
2681 
OB80 

E6CO 2848 
2451 
0711 
E80C 

41FO 1358 

OA05 
OB85 
2037 =002166 
4300 215A 

2736 
2737 
2738 
2739 
2740 
2741 
2742 
2743 
2744 
2745 
2746 
2747 
2748 
2749 
2750 
2751 
2752 
2753 
2754 
2755 
2756 
2757 
2758 
2759 
2760 
2761 
2762 
2763 
2764 
2765 
2766 
2767 
2768 
2769 
2770 
2771 
2772 
2773 
2774 
2775 
2776 
2777 
2778 
2779 

.2780 
2781 
2782 
2783 
2784 
2785 

* 

RNSAVE 
RN6 
Rli1 
RN7 
RN1C 
EN11 

LR 
LR 
STM 
l:i 
BR 

14,10 
15, 11 
10,RN6 
10,!HiSAV? 
LINK 

ALIGN 4 
;)'3 24 
DAC 0 
DAC X·1234· 
Dil.C X'S678' 
DAC 
;)~_C 

DS 

X·S888' 
X'1111' 
6 

SAVE VALUBS 
RESTORE ?'SGISTE~S 
RETUP,>.J 

BUFFER ZJ~E 

* * * * * * * * * * * * * * * * * * * * * * * * * 

* 
* 

T EST MOD U L E 08 
* 
* 
* 

* TEST CONTINUOUSLY _RITFS A SPECIFIED 
* FULLWORD TC WCS LCCATIONS BETWEEN A * 

* * SPECIFIED LOW & HIGB LIMIT 
* * 
* * * * * * * * * * * * * * * * * * * * * * * * * 

TEST8 
* 

* 
* 
TST08H 

* 

TST08L 

* 

* 

* 

EQU 

LH 
Ltl 

LR 
L~ 
AIS 
SR 

LA 
LIS 
XR 
WDCS 

* 

2,DCSLO 
3,DCSHI 

0,2 
TAB,3 
TAB,1 
TAB,o 

POINT,CO!{ST1 
ONE,1 
1,1 
POINT 

BAL LINK,TSTBRK 

AR 
SR 
BNZS 
B 

O,ONE 
TAB,ONE 
TST08L 
TST08H 

GET LOW ~CS ADDRESS 
GET HIGH iCS ADDPESS 

START ADRS 
FINAL ADRS 
PLUS 1 
HINUS START 

ONE FULLijORD TO TRANSFER 
WRITE P~TTERN 

INCREMENT 
DECRF~EN'l' COUNT 
LOOP 
REPn.T LOOP 

* * * * * * * * * * * * * * * * * * * * * * * * * * 
* 
* T EST MOD U L E 09 * 

2786 * 
2787 
2788 

* 
* 

DATA PATTERN Y'00000001' IS WRITTEN INTO A * 
~ICROREGISTER. ALL THE OTHER MICBOREGISTERS * 

.) 

( 

( 

( 

( 

( 

( 

( 

( 

( 

(. 

( 

( 

) 



) 

1 

J 

) 

) 

.> 

) 

) 

) 

(:' ( 

~aDEL 3220 WRITEABLE CONT~OL SToaE TEST 06-232M91ROOA13 PAGE 57 08:11:57 05/10/8~ 

EXEC - ETPE R04PO TEST ~ODULES 

00217 A 
00217E 
002182 
002186 
002188 
00218.~ 

00218C 
002190 
002192 

002196 
00219A 
00219E 
0021A2 
0021A4 
0021AA 
0021BO 
0021:84 
0021B6 

0021BA 
0021EC 
00213£ 
0021C2 
0021C6 
0021C2 
0021CA 
0021CE 
002102 
0021D4 
0021D8 
0021DC 
0021D£ 
0021E2 
0021E6 

0000 217A 
·-::800 0800 
C810 02AF 
C820 2200 
2802 
2450 
2431 
S530 0800 
0855 
:+230 21BA 

800 0800 
810 OODF 
820 24BO 
802 
330 AAAA Af.. "'. f.. 
860 5555 5555 
530 OSOO 
355 
330 OEC4 

0315 
2402 
"S520 172E 
41F0 11A4 
24 ;8 
'J813 
E620 299C 
41FO 11A4 
0814 
£620 29AA 
41F0 11A4 
0875 
t;1FO 26F6 
4810 1S0A 
4230 OEC4 

2789 * 
2790 * 
2791 * 
2792 * 
2793 * 
2794 * 
2795 * 

ARE ZEROED. DATA IS READ BACK FROM ALL 
MICROREGISTERS (BOTH FROM A & B STACKS) 
AND CHECKED. TEST IS ~EPEATED AGAIN WITH 
THE SAME DATA FOR ALL ~ICROREGISTERS 
TEST IS ALSO EXECUTED AS ABOVE WITH DATA 
PATTERNS OF Y'00000003', Y'00000007' 
•••• Y·FFFFFFFF· (~ARCHING ONES) & WITH 

* 
* 
* 
* 
* 
* 

2796 
2797 
2798 
2799 
2800 
2801 
2802 
2803 
2S04 
2805 
2S06 
2807 
2808 
2809 
2810 
2811 
2812 
2813 
2814 
2815 
2816 
2817 
2818 
2819 
2820 
2821 
2822 
2823 
2824 
2825 
2826 
2827 
2828 
2829 
2830 
2831 
2832 
2833 
2834 
2835 
2836 
2837 
2838 
2839 
2840 
2841 

* DATA PATTERNS OF ·7FFFFFFF·,Y·3FFFFFF· •••• * 
* Y'OOOOOOOO' (MARCHING ZEROES THRU 1'S * 
* THE TEST ALSO USES THE WORST CASE FAT ERNS * 
* OF A'S & 5 ' S TO CHECK THE MICRO-REG STEES * 
* ~ICRO REGISTERS: MRO-MR3 * 
* 
* * * * * * * * * * * * * * * * * * * * * * * * * * 
* 
TEST9 

* 
* 

* 
* 

EQU 
LHI 
LHI 
LHI 
\WCS 
LIS 
LIS 
BDCS 
LR 
BNZ 

* 
RO,X'SOO' 
R1,MICTBL2-MICTBL-1 
R2,!HCTBL 
R2 
R5,O 
R3,1 
R3,X'800' 
R5,R5 
TST9.ERR 

LHI RO,X'800' 
LHI R1,MICTB12E-MIC~BL2 

1HI R2,MICTBL2 
llDCS R2 

ZERO ERROR NUMBER 
(R3)= DATA PATTERN 
BRANCH TO CONTROL S~?OE 
ANY ERRORS? 
YES, BRANCH 

11 R3,Y'AAAAAAAA' DATA PATTERNS 
LI P.6,Y'55555555' USED IN TE~T 
BDCS t{3,X'SOO' 
LR R5,?'5 ANY ERRORS 
BZ TSTEND NO,EXIT 

TST9.EPR LR P1,R5 GET ERROR WIMBEP 
LIS 
LDAI 
BAL 
lIS 
LR 
LDAI 
BAL 
LR 
LDAI 
BAL 
LR 
BAL 
LH 
BMZ 

RO,2 
R2,ERRNO 
LINK,HEXASC 
RO,8 
R 1, R 3 
R2,MSG9+2 
LINK,HEXASC 
R1,Rl1 
R2,MSG9+16 
LINK,HEXASC 
DAT,F5 
LINK ,n.LtI 
R1,TALLY+6 
TSTEND 

CONVERT TO ASCI: AN~ STC?~ _ 

CONVEPT TO .n.SCII 

DATA PATTERN USED 

ERROR BIT IN ~ICBO REGIS~E~ 

IS TALLY OPTION SET? 
YES, EXIT 

(!! 

) 

) 

l 

E:;PNO 
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~O~EL 3220 WRITEABLE CONTROL STORE TBST C~-232M91ROOA13 PAGE 58 08:11:57 05/10/82 

EXEC - ETPE R04PO TEST MODULES 

0021EA 
0021EE 
0021F2 
0021F6 
0021FA 

002200 

002200 
002204 
002208 
00220t::: 
002210 
002214 
002218 
00221C 
002220 
002224 
002228 
00222C 
002230 
002234 
002238 
00223C 
002240 
002241J. 
002248 
00224C 
002250 
002254 
002258 
00225C 
002260 
002264 
002268 
00226C 
002270 
002274 
002278 
00227C 
002280 
002284 
002288 
00228C 
002290 
002291.0 
002298 
00229C 

ii» 

C850 297E 
41FO 11CC 
C8S0 299A 
41FO 11CC 
4300 OEC4 

0000 2200 
0061 0170 
0062 0170 
0063 0170 
0065 0082 
0068 0050 
0060 0050 
0048 0080 
OE78 80AO 
OOfC 0002 
D068 8014 
0068 0050 
0048 4000 
OE78 80FO 
006C 0002 
D068 8015 
0068 0170 
0048 1080 
OE78 8140 
006C 0012 
D068 8016 
0048 4010 
OE78 8180 
006C 0012 
D068 8017 
0048 2080 
OE78 81CO 
006C 0022 
D068 8018 
0048 4020 
OE78 8200 
006C 0022 
D068 8019 
0048 3080 
OE78 8240 
006C 0032 
D068 801A 
0048 4030 
DE78 8280 
006C 0032 
D068 801B 

2842 
2843 
2844 
2845 
2846 
2847 
2848 
2849 
2850 
2851 
2852 
2853 
2854 
2855 
2856 
2857 
2859 
2859 
2860 
2861 
2862 
2863 
2864 
2865 
2866 
2867 
2868 
2869 
2870 
2871 
2872 
2873 
2874 
2875 
2876 
2877 
2878 
2879 
2880 
2881 
2882 
2883 
2884 
2885 
2886 
2887 
2888 
2889 
2890 
2891 
2892 
2893 
2894 

* 

LHI 
BAI 
LHI 
BAL 
B 

R5,MSG8 
LINK,PRI~T 

R5,MSG9 
LINK, PRINT 
TSTEND 

ALIGN 4 

PRINT TEST PATTERN USED A~D 
~RROR BITS IN REGISTER 

* !!CROCODE TO TEST THE !ICROREGISTERS USI~G DATA PATTER~S O? 
* ~~RCHING ONE"S AND ZEROE'S. 
* 
lEe :3L EQU 

DCY 
DCY 
DCY 
DCY 
DCY 
DCY 
DCY 
DCY 
DCY 
DCY 
DCY 
DCY 
DCY 
DCY 
DCY 
DCY 
DCY 
DCY 
DCY 
DCY 
DCY 
DCY 
DCY 
DCY 
DCY 
DCY 
DCY 
DCY 
DCY 
DCY 
DCY 
DCY 
DCY 
DCY 
DCY 
DCY 
DCY 
Dey 
DCY 
DCY 

* 
00610170 
00620170 
00630170 
00650082 
00680050 
00600050 
00480080 
OE7880AO 
006C0002 
D0688014 
00680050 
00484000 
OE7880FO 
006C0002 
D0688015 
00680170 
00481080 
OE788140 
006C0012 
D0688016 
001J.84010 
OE788180 
006CC012 
D0688017 
00482080 
OE7881CO 
006C0022 
D0688018 
00484020 
OE788200 
006C0022 
D0688019 
00483080 
OE788240 
006C0032 
D068801A 
00484030 
OE788280 
006C0032 
D068801B 

~) 

L MR1,NULL 
~ fiR2,NtTLL 
L MR3,NULL 
L MDF,YD,YDP1 
L YD,"!DR 
TST9.MOO L HRO,MD? 
X YD,MRO,YD 
SF C+V+G+L,TS~9.~0' 

~ NULL,MRO,YDP1 
II YD,'14",I~ 

TST9.M01 L YD,MDR 
X YD,YD,'RO 
BF C+V+G+L,TST9.M05 
L NULL,~RO,YDP1 
LI YD,"15',IR 
TST9.M05 L YD,NCLL 
X YD,MR1,YD 
BF C+V+G+L,TST9.~10 

L NULL,MR1,YDP1 
LI YD,'15',IR 
TST9.M10 X YD,Y~,M~1 

BF C+V+G+L,TST9.~15 

L NULL,MR1,YDP1 
LI YD,'17',IR 
TST9.M15 X YDMR2,YD 
BF C+V+G+L,TST9.~20 

L NULL,~R2,YDP1 

LI YD I 1S",IR 
TST9.M20 X YD,YD,MR2 
SF C+V+G+L,TST9.~25 

L NULL,MR2,YDP1 
LI YD,'19',IR 
TST9.M25 X YD,MP3,YD 
SF C+V+G+L,TST9.~30 

L NULL,~R3,YDP1 

LI YD,'1A',IR 
~ST9.M30 X YD,YD,~P3 
3F C+V+G+LrTST9_~35 

L NOLL,MR3,YDP1 
LI YD,'1S",IR 

( 

( 

( 

( 

( 

c. 

( 

c· 

( 

( 

t 

) 
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MODEL 3223 wR1TEAELE CONTROL STORE TEST 06-232M91ROOA13 PAGE 59 08:11:57 05/10/82 

EXEC - ETPE R04PO TEST MODULES 

0022AO 0060 0170 2895 DCY 00600170 TST9.M35 L !'!P.O,tH~LI. 
) 0022A4 0061 0050 2896 DCY 00610050 L MR1,MDR 

0022A8 0068 0050 2897 DCY 00680050 L YD,MDR 
0022Ae 0048 1080 2898 ]:;CY 00481080 X YD,'!R1,YD 

) ) 0022BO OE7a 82FO 2899 DCY OE7882FO BF C+Y+t;+L,TST9.MLlO 
0022B4 006C 0012 2900 DCY 0015C0012 L NULL,"!R1,YDP1 
0022B8 D068 801C 2901 DCY D068801C LI YD,H1C',IR 
0022BC 0068 0050 2902 DCY 00680050 TST9.M40 L YD,MDR 
0022CO 0048 4010 2903 DCY 00484010 X YD,YD,l6.R1 
0022C4 !JE78 8340 2904 DCY OE788340 BF C+V+G+L,TST9.M45 

) 
0022C8 006C 0012 2905 DCY 006C0012 L NULL,MR1,YDP1 
0022CC D068 801D 2906 DCY D068801D LI YD,'1D',IP 
0022DO 0048 0080 2907 DCY 00480080 TST9.M45 X YD,l'!RO,YD 
0022D4 ,)E78 8380 2908 DCY OE788380 3F C+V+G+L,TST9.~50 

0022D8 006C 0002 2909 DCY 006COO02 L NULL,~RO,YDP1 

0022DC D068 801E 2910 DCY D068801E LI YD,'1E',IR 
l 0022EO 0048 4000 2911 DCY 00484000 TST9.M50 X YD,YD,MRO ) 

0022E4 DE78 83CO 2912 DCY OE7883CO BF C+V+G+L,TST9.~55 

0022E6 006C 0002 2913 DCY 006COO02 L NULL,M"RO,YDP1 ; 0022EC DOS8 301F 2914 DCY D068801F LI YD,'1F',IR 
0022FO 0048 2080 2915 DCY 00482080 TST9.M55 X Y),)!P2,YD 
0022F4 OE78 8400 2916 DCY OE788400 BF C+V+G+L,TST9.~60 

) 0022F8 006C 0022 2917 DCY 006C0022 L NULL,l'!R2,YDP1 
0022FC J058 8020 2918 DCY D0688020 LI YD,'20',1R 
002300 0048 4020 2919 DCY 00484020 'IST9.M60 X YD,YD,~R2 

002304 OE78 8440 2920 DCY OE788440 BF C+V+G+l,TST9.~65 

002308 DOSC 0022 2921 DCY 006C0022 L NULL,MR2,Y!)P1 
00230C D068 8021 2?22 DCY D0688021 L1 YD,821',IR 
002310 0048 3080 2923 DCY 00483080 TST9.M65 X YD,!'i?3,YD 
00231Ll OE78 8480 2924 DCY OE788480 BF C+V+G+L,TST9.~70 

002318 006C 0032 2325 DCY 00€C0032 L NULL,MB3,YDP1 
00231C D058 8022 2 :125 DCY D0688022 II YD,'22',I? 
002320 0045 Ll030 2927 DCY 00484030 TST9. fno X YlJ,Y!)·,)'I'F3 
002324 OE78 84CO 2925 DCY OE7884CO BF C+V+G+L,TS:'9.M75 
002328 006C 0032 2929 DCY 006C0032 L NULL,MR3,YDP1 
00232C D068 8023 2?30 DCY D0688023 II YD,'23',I~ 

002330 0061 0170 2931 :SCY 00610170 '!'ST9.M75 L "!?1,NTJlL 
002334 0062 0050 2932 DCY 00620050 L PP.2,MD'1 
002338 0058 0050 20'33 DCY 00680050 .L YD,MD-:\ 
00233C 0048 2080 293U DCY 00482080 X Yr,~R2,y]) 

J 002340 TS78 8530 2935 DCY OE788530 BF C+V+~+L,TS~9.~80 

002344 006C 0022 2936 DCY 006C0022 L NULL,~R2,YJP1 
002348 ')068 8024 2937 uCY D0688024 LI YD,'24',1'< 
00234C Q068 0050 2933 DCY 00680050 TST9.MeQ 1 YD,!"JH 
002350 0048 4020 2939 DCY 00484020 X YD,YD,'!R2 
002354 OE78 8580 2940 DCY OE788580 BF C+V+G+l,TST9.l'!85 
002358 006C 0022 2941 DCY 006C0022 L NUlL,MR2,Y1)P1 
00235C D068 8025 2942 DCY D0688025 LI YD,'25',I? 
002360 0048 0080 2943 DCY 00480080 TST9.M85 X YD,MRO,YD 
002364 OE78 85CO 2944 DCY OE7885CO BF C+V+G+l,TST9.~90 

002368 006C 0002 2945 DCY 006COO02 L NULL,MRO,YDP1 
00236C 0068 8026 2946 DCY D0688026 LI YD,'26' ,I~ 
002370 oOI.Ja 4000 2947 DCY 00484000 1'ST9.l'l90 X YD,YD,MBO ) 

) 
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EXEC - ETPE R04PO TEST MODULES 

002374 OE70 850') 2948 DCY OE788600 BF C+V+G+L,TST9.~95 
002378 006C 0002 2349 DCY 006CC':'02 L NULL,~RO,YDP1 
00237C D068 8027 2950 DCY D0681:027 LI YD,'27',rQ 
002380 0048 1080 2951 DCY 00481080 TS~9.M95 X YD,l'!R1,YD 

{ 002384 OE78 8640 2952 DCY OE7866uO BF C+V+G+L,TST9.MAO 
002388 006C 0012 2953 DCY 006('0012 L NULL,JjfP1,YDP1 
00238C D068 8028 2954 DCY ')068i3C28 LI YD,'2S',::~ 
002390 0048 4010 2955 DCY 0048u010 TST9.~AO X YD,Yl),MP1 
002394 OF78 8680 2956 DCY OF788680 EF C+V+~+l,TST9.MP5 
002398 OOI)C 0012 2957 DCY 006C0012 L NULL,'iR1,'fI'P1 
00239C D068 8029 2958 DCY D068cQ29 II Y),'29',I'=; 
0023AO 0049 3080 2959 DCY 00tl830S0 TS':'9.MA5 X YD,l'IP'3,YD 
0023A4 OE78 136CO 2960 T)eY OE7i326CO BF C+V+G+L,~ST9.~A8 
0023A8 006C 0032 2961 ncy 006C0032 L NULL,~G3,YDP1 
0023AC ;)068 802A 2962 DCY D068S02A LI YD,'2J1.' ,I? 
0023BO 0048 4030 2963 DCY 00484030 TS'I'9.!'IA8 X YD,YD,MR3 
0023B4 OE78 8700 2964 DCY OE788700 BF C+V+G+L,:ST9.~AA 
0023B8 006C 0032 2965 DCY 006CC032 L NULL,'fR3,Y,)P1 
0023BC 0068 802E 2966 DCY D0688023 II YD,'2B',IR 
0023CO 0062 0170 2967 DCY 00620170 TS'!'9.MAA L ~~2,NTJLL 
0023C4 0063 0050 2968 DCY 00630050 1 MR3,!'DR 
0023C8 0058 0050 2969 rcy 00680050 L YD,MDR 
0023CC 0048 3080 2970 DCY 00483080 X YDMR3,YD 
0023DO OE78 8770 2971 DCY OE788770 BF C+V+G+l,'!'S'!'9.MAB 
0023D4 006C 0032 2972 DCY 006C0032 L NULL,1o!~3,YDP1 
0023D8 0068 802C 2973 DCY D068802C LI YD,'2C',I~ 
0023DC 0068 0050 2974 DCY 00680050 TST9.MAB L YD,~DR 
0023EO 0048 4030 2975 DCY 00481+030 X YD,YO,"R3 
0023E4 OE78 87CO 2976 !:lCY OE7887CO BF C+V+G+L,TST9.MEA 
0023E8 006C 0032 2377 DCY 006C0032 L NULL,~R3,YDP1 
0023EC D068 802D 2978 DCY D068902D LI YO'2D',IR 
0023FO 00ij8 0080 2979 DCY Ooa80080 TST9.MEA X YD,~PO,YD 
0023F4 OE78 880e 2980 DCY OE788800 BF C+V+G+L,TST9.~BO 
0023F8 006C 0002 2981 DCY 006COO02 L NULL,~BO,YDP1 

<- 0023FC D068 802E 2982 DCY D068802E LI YD,'2E',IR 
002400 0048 4000 2983 DCY 00484000 TST9.MBO X YD,YD,MRO 
002404 OE78 8840 2984 DCY OE7se840 BF C+V+G+L,'!'S1'9.~B2 ( 002408 006C 0002 2985 DCY 006COO02 L NULL,M?O,YDP1 
00240C D068 802F 2986 DCY D068802F LI YD,'2F',IR 

( 
002410 0048 1080 2987 DCY 00481080 TST9.MB2 X YD,MR1,YD 
002414 OE78 8880 2988 DCY OE788880 BF C+V+G+L,TS'!'9.MB4 
002418 006C 0012 2989 DCY 006C0012 L NULL,~1,YDP1 
00241C 0068 8030 2990 DCY D0688030 LI YD,'30',IR 

( 002420 0048 4010 2991 DCY 00484010 TST9.MB4 X YD,YD,~R1 
002424 OE78 88CO 2992 DCY OE78S8CO BF C+V+G+L,TS'!'9.MB6 

( 
002428 006C 0022 2993 DCY 006C0022 L NULL,l'lR2,YDP1 

( 00242C D068 8031 2994 DCY D0688031 LI YD'31',IR 
002430 0048 2080 2995 DCY 00482080 TST9.MB6 X YD,MR2,YD 

« 002434 OE78 8900 2995 DCY OE788900 BF C+V+G+L,TST9.MB8 
( 002438 006C 0022 2997 DCY 006C0022 1 NULL,~R2,YDP1 

00243C D068 8032 2998 DCY D06~HI037 L1 YD~'32'~IP 

( 
002440 0048 4020 2999 DCY 00484020 TST9.MB8 X YD,YD,MF2 

t 002444 OE78 8940 3000 DC~ OE788940 BF C+V+G+L,TST9.MBA 

( 

) .) .--



) 

) 

) 

) 

} 

) 

) 

) 

( (:' 
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002448 
00244C 
002450 
002454 
002458 
00245C 
002460 
002464 
002468 
00246C 
002470 
002474 
002478 
00247C 
002480 
002484 
002488 
00248C 
002490 
002494 
002498 
00249C 
0024AO 
002£+A4 
0024A8 
0024AC 

0024BO 
0024B4 
0024B8 
0024BC 
0024CO 
0024C4 
0024C8 
0024CC 
002400 
0024D4 
0024D8 
0024DC 
0024EO 
0024E4 
0024E8 
0024EC 
0024FO 
0024F4 
0024F8 
0024FC 
002500 
002504 

006C 0022 
D068 8033 
0063 0172 
0068 0083 
OC08 8A30 
0068 0050 
0065 OA80 
OC40 8AOO 
0068 0050 
0035 C001 
'J06C 0173 
0068 0052 
0058 0050 
OEOO 8050 
005C 0172 
0018 4085 
006C 0173 
0068 0050 
0065 OESO 
OE38 8AAO 
OOSC 0173 
0068 0052 
0068 0050 
oseo 8050 
0058 0172 
D068 0170 

:JOOO 2430 
00155 0080 
0060 0082 
0068 0050 
0048 0080 
OE78 8070 
OOI)C 0002 
::>068 8014 
01)68 0050 
0048 4000 
0!.:78 80CO 
005C 0002 
)068 8015 
0061 0050 
0068 0050 
0048 1080 
O~78 8120 
006C 0012 
D068 801C 
0068 0050 
0048 4010 
OE78 8170 
006C 0022 

3001 
3002 
3003 
3004 
3005 
3006 
3007 
3008 
3009 
3010 
3011 
3012 
3013 
3014 
3015 
3016 
3017 
3018 
3019 
3020 
3021 
3022 
3023 
3024 
3025 
3026 
3027 
3028 
3029 
3030 
3031 
3032 
3033 
3034 
3035 
3036 
3037 
3038 
3039 
3040 
3041 
3042 
3043 
3044 
3045 
3046 
3047 
3048 
3049 
3050 
3051 
3052 
3053 

* 

DCY 
DCY 
DCY 
DCY 
DCY 
DCY 
DCY 
LJL..l 

DCY 
DCY 
DCY 
DCY 
DCY 
DCY 
DCY 
DCY 
DCY 
DCY 
DCY 
DCY 
DCY 
DCY 
DCY 
DCY 
DCY 
DCY 

006C0022 
D0688033 
00630172 
00680083 
OC088A30 
00680050 
00650ASO 
OC408AOO 
00680050 
0035C001 
006C0173 
00680052 
00680050 
OE008050 
006CO 172 
00184085 
006C0173 
00680050 
00650E80 
OE388AAO 
006C0173 
00680052 
00680050 
OE008050 
00680172 
D0680170 

L NULL,MR2,YDP1 
LI YD,'33',IR 
TS:9.!EA L MR3,NULL,YDP1 
L n',YD,Y~M1 
BT L,'IS:'9.MBB 
L YD,~DR 

SLL !!DR,YD 
3T C,TS'I'9.I'iBD 
1 YD,~DR 
OI ~DR,YD,'1' 

L NULl,~ULL,YDM1 

L YD,MDR, YDP1 
L YD,~DR 

B TS':9.!'4:00 
TST9.~BD L NULL,NULL,YDP1 
SDEC YD,YD,YD 
L NUlL,NGLL,YDH1 
TST9.!B3 L YD,MDR 
SRI ~DR,Y) 
SF Y+G+L,!ST9.MBC 
L N~lL,NrrLL,YDM1 
L YD,P:"DR,YDP1 
L YD,~DR 
:8 TS'I'9.MCO 
TS79.MB: L YD,NULL,YDP1 
I. YD,NULL,IR 

* MICROCODE TO TEST THE !ICOREGISTEP~ DSING DATA PATTEPN~ OF 
* A'S AND SIS. 
* 
MICTBL2 EQU 

JCY 
DCY 
DCY 
rcy 
DCY 
DCY 
DCY 
DCY 
DCY 
DCY 
DCY 
DCY 
Dey 
DCY 
DCY 
[ICY 
DCY 
];cY 
DCY 
DCY 
DCY 
DCY 

00E50080 
00600082 
00680050 
00480080 
OE788070 
006C0002 
1)0688014 
00680050 
00484000 
OE7880CO 
006C0002 
D0688015 
00610050 
00680050 
00481080 
OE788120 
006C0012 
D068801C 
00680050 
00484010 
OE788170 
006C0022 

: ~D5,YD 

TST9.~OO L MBO,YD,YDP1 
L YD,~DP. 

X YD,MRO,YD 
PF :+~+Y+L,TS~9.N05 

L NULL,~RO,YDP1 

L: YD,'14',IP 
TS:9.~OS L YD,KD? 
Y ::),YD,:iRO 
3F C+G+V+L,TST9.N10 
L NULL,~RO,YDP1 

1: ·~J,·15',I? 

TST9.~10 L MR1,~DR 

L YD,~DR 

X 'fD,MR1,YD 
BF C+G+V+L,TST9.N15 
L SULL,~R1,YDP1 

LI YD,'1C',I~ 

!S!9.N15 L YD,MDP 
X yr;,YD,~R1 

3F C+~+V+L,TST9.N20 

L NULL,MR2,YDP1 

(, 

) 

} 

.. , , 

} 

) 

l 

) 

) 
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EXEC - ETPE B04PO TEST 1'!ODULES 

002508 D068 801D 3054 DCY D06880'D 
00250C 0068 0050 3055 DCY 00680050 
002510 0062 0050 3056 DCY 00520050 
002514 0048 2080 3057 rcy 00482080 
002518 0878 91DO 3058 DCY OE7881DO 
OC251C 006C 0022 3059 DCY 006C0022 
002520 D068 8024 3060 DCY D0688024 
002524 0068 COSO 3061 DCY 00680050 
002528 0048 4020 3062 DCY J0484020 
00252C OE7a 8220 3063 DCY :)E788220 
002530 006e 0022 3064 Dey 006C0022 
002534 !)068 8025 3065 DCY D0688025 
002538 0068 005C 3066 [,CY 00680050 
00253C 0053 C050 3067 DCY 00630050 
002540 0048 3080 3068 DCY 00483080 
002544 OE78 13280 3069 DCY OE788280 
002548 006C 0032 3070 DCY 006C0032 
00254C D068 802C 3071 DCY )Q68802C 
002550 0068 0050 3072 DCY Q0680050 
002554 0048 4030 3073 DCY 00484030 
002558 OE18 a 2DO 3074 DCY OE7882DO 
00255C 006C 0032 3075 DCY 806C0032 
002560 D068 502D 3076 DCY D068802D 
002564 005C 0172 3077 DCY 006C0172 
002568 006C 0172 3078 DCY 006C0172 
00256C 0045 405C 3079 DCY 00454050 
002570 OE78 8360 3080 DCY OE7B8360 
002574 0065 00B3 3081 DCY 00650083 
002578 006C 0173 3082 DCY 006CO 17 3 
00257C 005C 0173 3083 DC! 006C0173 
002580 0068 0050 3084 PCY 00680050 
002584 OEOO 8010 3085 DCY OE008010 
002588 006C 0173 3086 DCY 006C0173 
00258C D068 ono 3087 DCY D0680170 

0000 258F 3083 MICTBL2E EQU *-1 

t 

( 

.) ) 

08:11:57 05/10/82 

LI YD,'1D',IR 
TST9.N.20 L YD,MDR 
L ~?2,f'!DR 

X y~,~R2,YD 

BF C+~+V+L,TST9.N25 

L N T.l1L, ~ R2, YDP 1 
LI Y:,'24',1R 
TST9.1C2 5 L YD,~DR 

X YJ,YD,MR2 
BF C+G+V+L,TST9.N30 
L ~:"~LL, ~R2, YDP 1 
L1 r:','25',IR 
TST9.N3C L Y1),MDR 
L ~?'3,MDR 

X Y:','!R3,YD 
SF C+~+V+L,TST9.N35 

L t;:rlL, "rE{:~, YDP 1 
LI Y::l,'2C",IR 
TST9.~35 L YD,MDR 
x Yl:,YD,!'IB3 
BF C'+~+V+L,TST9.N40 

L SU::'L,11P3,YDP1 
L1 YJ,'2D',IR 
TST9.~4Q L NqLL"ULL,YDP1 
L NTJLL,~rJ!.L,YDP1 

X MDR,YD,~T)R 
BF C+V+G+L,TST9.N50 
L MDP.,YD,YD~1 

L NULL,~ULL,YDM1 

L NTJLL,NULL,YD"'1 
L YD,M::>3 
B TST9.~OO 

TST9.N50 L NULL,NULL,YD~1 
L YD,NULI.,IR 

) 

I 
\.. 

( 

( 

( 

t 

( 

t 

( 

t 

C 

C 

( 

( 

( 

4-



, 
) 

) 

) 

) 

f 

) 

) 

) 

} 

) 

) 
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EXEC -ETPE R04PO TEST SUBROUTINES 

C02590 080D 
002592 0711 
002594 50EO 2824 
002598 E'670 2824 
00259C E807 
00259E 082D 
0025AO 0733 
0025A2 E670 2828 
0025A6 E827 
0025A8 5870 2828 
0025AC 030F 

0025AE 082D 
0025BO 0733 
0025B2 ::670 2828 
0025B6 2827 
0025B8 (j80D 
0025BA 50EO 2824 
0025BE E670 2824 
0025C2 0711 
0025C4 E807 
0025C6 5870 2828 
0025CA 030F 

*-------------------------------------------------------------3'}90 
3091 
3092 
3093 
3094 
3095 
3096 
3097 
3098 
3099 
3100 
3101 
3102 
3103 
3104 
3105 
3106 
3107 
3108 
3109 
3110 
3111 
3112 
3113 
311,* 
3115 
3116 
3117 
3119 
3119 
312:> * 

* 
* T EST PRO G RAM S C B R CUT I ~ E S 
* *-------------------------------------------------------------
* 
* * * * * * * * * * * * * * * * * * * * * * * 

* SUBROUTINE WRITES THE CONTENTS OF REGISTER 
* TST ISTG THE WCS LOCATION WHOSE ADDRESS IS 
* IN REGISTER ADRS, THEN READS THE LOCATION 
* BACK AND PLACES THE RETURNED DATA IN DAT 
* 
* A SLOW WCS FIXED POM RIT KAY CAUSE THE 

* * 
'" 
* 
* 
* 
* 
* 
* 

* PROCESSOR TO BEHAVE UNPREDICTABLY WHILE * 
* EXECUTING THIS ROUTINE IN AN EXHAUSTIVE TEST. * 
* * 
* * * * * * * * * * * * * * * * * * * * * * * * * 
* 
\JANDR IR O,ADRS ADDRESS 

XR 1, 1 
ST TST,TSAVE TEST DATA 
I.A DAT,TSAVE 
iiDCS DAT WRITE IT 
L3 2,ADRS 
XR 3,3 
lA DAT,DSAVE 
Roes DAT READ IT BACK 
I. DAT,DSAVE ::ATA RET'lRNED, 
BR Lna 

3121 * * * * * * * * * * * * * * * * * * * * * * * * * 
3122 * * 
3123 * SUBRJUTINE BEADS THE WCS LOCATION ~HOSE * 
3124 * ADDRESS IS IN REGISTER ADBS. THE DATA READ IS * 
312: * RETURNEG IN ?EGISTER DAT. THEN TEE LOCATION * 
3126 * IS BE-WRITTEN WITH THE CONTENTS CF REG. TST. * 
3127 * 
3128 * * * * * * * * * * * * * * * * * * * * * * * * * 
3129 * 
3130 ~ANDW 

3131 
3132 
3133 
3134 
3135 
3136 
3137 
3138 
3139 
311+0 
31ij1 * 

IB 
XR 
LA 
EDCS 
L? 
ST 
LA 
XR 
WDes 
L 
BR 

2,ADRS 
3,3 
DAT,DSfi.V€ 
DAT 
O,ADRS 
TST,TSAVE 
DAT,TSAVE 
1,1 
DAT 
DAT,DSAVE 
LINK 

3142 * SUBROUTINE CLEARS DCS IMAGE 

ADDRESS 

?E,~D IT 

(" 

) 

.) 

) 

J 



a 
I 

I 
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EXEC -ETPE R04PO TEST SUBROUTINES ( 

3143 * 
0025CC 0777 3144 CLRIMJ XR DAT,DAT ( 

0025CE 0744 3145 CLRILP XR ZERO,ZERO 
0025DO 5074 2A9C 314/'i CLRILP1 ST DAT,IMAGE(ZERO) 
0025D4 2644 3147 AIS ZERO,4 ( 

0025D6 C540 0040 3148 CLHI ZEBO,64 16 FULlQORDS 
0025DA 2085 =002!:DO 3149 BLS CLRIlP1 
0025DC 0744 3150 XR ZERO,ZERO 
0025DE 030F 3151 BR LINK 

3152 * 
3153 * SUBROUTINE PROPROCATES IMAGE ~H?OUGH ALL WCS ( 
3154 * 

0025£0 E6CO 2A9C 3155 COpy LA POI~'I,IMAGE 
0025E4 4800 1816 3156 LH O,DCSLO 
0025E8 241F 3157 COPYL LIS 1,15 16 ~UlLWORDC; 
0025EA E8DC 3158 WDCS POINT WRITE H!.'\GE 
0025EC CAOO 0010 3159 A~I 0,16 
0025FO 4500 1822 3160 CLH O,DCSHI DONE? 
0025F4 2086 =OC25E8 3161 BLS COPYL NO 
0025F6 030F 3162 BR LI~K 

3153 * 
3164 * * * * * * * * * * * * * * * * * * * * * * * 
3165 * 
3166 * SUBROUTINE WRITES THE 16 FULLWORD I'AGE TO * 
3167 * THE WCS LOCATION WHOSE ADDRESS IS (DCSLO) * 
3168 * PLUS (PASS). CALLING SEQUENCE IS: * 
3169 * BAL LINK,WRITD * 
3170 * * 
3171 * * * * * * * * * * * * * * * * * * * * * * * * * 
3172 * 

0025F8 4800 1816 3173 WRITD LH O,DCSLO CALCULATE START ADRS 
0025FC 4AOO 2856 3174 AH O,PASS 
002600 241F 3175 LIS 1,15 16 FULL WORDS 
002602 E670 2A9C 3176 LA DAT,IMAGE 
002606 Ea07 3177 WDCS DAT WRITE IT ( 

002608 030F 3178 BE LINK 
3179 * 
3180 * * * * * * * * * * * * * * * * * * * * * * * * * 
3181 * * 
3182 * SUBROUTINE COMPARES WCS OUTPUT AGAINST * « 3183 * THE WCS INPUT IMAGE. * ( 
3184 * * 
3185 * * * * * * * * * * * * * * * * * * * * * * * * * 
3186 * ( 

00260A 50FO 2840 3187 READD ST LINK,CRET , 00260E 4820 2856 3188 LH 2,PASS CALCULATE « 002612 4A20 1816 3189 AH 2,DCSLO DCS START ADDRESS 
002616 243F 3190 LIS 3,15 16 FULL WORDS 
002618 E670 2A5C 3191 LA DAT,BUFF ( 00261C E827 3192 RDCS DAT READ ( 
OD261E 0788 31 cn XH '1'AB:oTAB 
002620 08D2 3194 LR ADRS,2 

~ 002522 58E8 2A9C 3195 COMPRL L TST,IMAGE(TAB) DATA WRITT"8N ( 

t 

i) 
ji ,) J) 



) 

) 

} 

.) 

} 

.J 

) 

) 

( ( 
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EXEC -~TPE R04PO TEST SUBROUTINES 

002626 
00262A 
00262£ 
002630 
002632 
002636 
002638 
00263C 

00263£ 
002640 
002644 
002646 
00264C 
00264£ 
002652 
002654 
002656 
002658 
00265C 
002660 
002664 
002666 
002668 
00266C 
00266£ 
002672 
002676 
00267A 

00267C 
00267£ 
002680 

00268LJ. 
002688 
00268C 
002690 

002694 
002696 
00269A 
00269E 
0026A2 

5378 2A5C 
41FO 267C 
26D1 
2684 
2580 0040 
208A =002622 
58FO 2840 
030: 

0744 
4040 2856 
50FO 2840 
48:;0 1816 
082D 
£670 2A5C 
243F 
E827 
0788 
58E8 2A9C 
5878 2ASC 
41F0 267C 
2684 
26D1 
e580 0040 
208A =002658 
!J.5DO 1822 
4280 264C 
saFO 2840 
:J30F 

:)5 7 
03 F 
50 0 2830 

50DO 2820 
50EO 2824 
5070 2828 
50CO 282C 

2408 
5810 2820 
~620 291A 
4UO 11A4 
5810 2824 

3196 
3197 
3198 
3199 
3200 
3201 
3202 
3203 
3204 
3205 
3206 
3207 
3208 
3209 
3210 
3211 
3212 
3213 
3214 
3215 
3216 
3217 
3218 
3219 
3220 
3221 
3222 
3223 
322~ 

3225 
3226 
3227 
3228 
3229 
3230 
3231 
3232 
3233 
323~ 

3235 
3236 
3237 
3238 
3239 
3240 
3241 
3242 
3243 
3244 
3245 
3246 
3247 
3248 

* 

L 
BAL 
AIS 
AIS 
CLHI 
BLS 
L 
BR 

DAT,BUFF(TAB) 
LINK,CHXDAT 
ADRS,1 
TAB,4 
TAB,64 
COMPRI 
LINK,eRET 
T TnV' 
J.,J..1"4 .. \. 

DATA READ 
COMPARE 

BUMP INDEX 

LOOP 
RETURN 

* SUBROUTINE COMPARES AIL WCS TO THE IMAGE 
* 
READCS 

RDCSL 

CMPRL 

XR 
STH 
ST 
LH 
LR 
LA 
LIS 
P.DCS 
XR 
L 

ZERO,ZZRO 
ZERO,PASS 
LINK,CRE'!' 
ADRS,DCSLO 
2,ADRS 
DAT,BUFF 
3,15 
DAT 

START ADRS 

16 FULLWORDS 
READ 

DATA EXPECTED 
DATA OBSERVED 
COMPARE 

L 
EAL 
AIS 
AIS 

TAB,~AB 

TST,IMAGE(TAB) 
DAT,BUFFCTAB) 
LINK,CHKDAT 
TAB,4 
ADRS,1 

BUMP INDEX 
INCREMENT ADDRESS 

CLRI 
BLS 
CLH 
PL 
L 
BR 

TAB,64 
CMPRL 
ADRS,DCSHI 
RDCSI 
LINK,CRET 
LINK 

LOOP 

LOOP 

RETURN 
* * * * * * * * * * * * * * * * * * * * * * * * * 

* 
* 

* 
* 

SUBROUTI~E COMPA~ES REGISTERS TST AND DAr 
IF DIFFERENT, REGISTERS ADRS, TST, AND DAT 
ABE CONVERTED TO ASCII IN ~SG3. 

CALLING SEQUENCE IS: BAl LINK,CHKDAT 

* 
* 
* 
* 
* 

* * * * * * * * * * * * * * * * * * * * * * * * * 
* 
CHKDAT 

* 

CLR 
BER 
ST 

ST 
ST 
ST 
ST 

LIS 
1 
LA 
EAL 
L 

TST,DA'I' 
LINK 
LINK,LINKSAV 

ADRS,ASAVE 
TST,TS~YE 

DAT,DSAVE 
POINT,PSAYE 

RO,S 
R1,ASAVE 
R2,MSG3 
LINK,HEXASC 
R1,TSAVE 

OMHRE 
K 
AVE RETURN ADDgFSS 

SAVE RFGISTERS 

~ 
~ESTINATIOtl 

ADDRESS 
11 

(. 

1 

) 
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EXEC -ETPB R04PO TES~ SUBROUTINES ( 

0026A6 £620 2923 3249 LA R2,!(SG3+9 DESTINATION 
( 0026AA 41FO 11A4 3250 BAl LINK,HEXASC DATA EX!?:'C'!'E~ 

00215AE 5810 2828 3251 L R1,DSAVE ~ 
0026B2 E620 292C 3252 LA R2,~SG3+18 DESTINATION 
0026B6 41FO 11A4 3253 BAl 1INK,HEXASC DATA OBSEBVED ( 

3254 '" 
3255 '" 

0026BA C870 3041 3256 LHI DAT,C'C.a.' COMP,I\RE SFRCR ( 
0026BE 4070 172E 3257 STR DAT,ER?~J 
0026C2 '247~ 3258 LIS DAT,Y'OA' 
0026C4 3259 CNOt: Li ( 
0026C4 41F0 26F6 3260 BAL LINK,TALLI P~INT 'E3RO~ T:2!' 
0026C8 4870 180A 3261 lH I)AT,TAlIY+5 M 
0026CC 4230 26"£0 3262 BHZ CHKEXT ~O SRROR !'!ESSAG~ 
0026DO C850 28FC 3263 LHI R5,~SG2 
0026D4 41F0 11CC 3264 EAL LINK,P?INT PRINT MES9.GE 
002'5D8 C850 291A 3265 LHI R5,~SG3 
0026DC 41F0 11CC 32615 BAL LINK,PRINT 

3267 '" 
0026EO 58FO 2830 3268 CHKEXT L LINK,LINliSAV 
0026£4 58DO 2820 3269 L ADRS,ASAVE RESTaFF. REGIST~DS 
0026E8 58::0 2924 3270 L TST ,TS,~ VI 
0026EC 5870 2828 3271 L DAT,~SAVE 
0026FO 58CO 282C 3272 L POINT, PS'.VE 
0026F4 030F 3273 BR LINK t:\ETURN 

3274 '" 
3275 * 
3276 '" 
3277 * 
3278 '" SUBROUTINE TALLYS ERRORS AND PRINT ERRCP ~ESSAGES 
3279 * 
3280 * 

0026£6 50FO 2834 3281 TALLI ST LINK,LINKSAV1 SAVE RETURN ADDP~SS 
0026FA 40FO 16E6 3282 STH LINK,NOERR SET NO ERR~R FLAG 
0026FE DOOO 2AE8 3283 STM BO,RSAVE 
002702 48BO 130A 3284 LH CHAR,TALLY+6 TALLY OPTION SET? 
002706 4230 2712 3285 BNZ TALLIO YES, ERANCH 

( 00270A 41F0 OFBE 3286 BAL LINK,ERR PRINT ER~OR NU~3~3 
00270E 4300 274A 3287 B TALLI2 
002712 1171 3288 TALLIO SLLS DAT,1 SHIFT ERRNO NU~~FR ONCE 

C 002714 C8BO 29F2 3289 LHI CHAR,ERROROO GET ADDRESS OF EPROR TABLE 
002718 OAB7 3290 AR CHAR,D}'T BUILD ADDRESS 
00271A C570 0014 3291 CLHI DAT,X'14' ERROR OA? 

( 00271E 2135 =002728 3292 BNES TALLI1 NO, BRA NCH 
002720 4870 16F2 3293 LH I)AT,BTESTNO YES, GET ~EST ~J~BER 

( 
002724 1171 3294 SLLS DAT,1 DOUBLE 

t 002726 DAE7 3295 AR CHAR,DAT FORM TALLY ADDR~SS 
002728 2451 3296 TALLI1 LIS ONE,1 

( 
00272A 615B 0000 3297 AHM ONE,O(CBAR) INCRMENT TAllY 
00272E 4810 16FO 3298 LH R1,TOTEFR 
002732 2611 3299 AIS R1:1 rNCR~rNT TOTAL FPR09 

( 
002734 4010 16FO 3300 STH R1,TOTERR 

( 002738 F510 0000 80CO 3301 CLI ?1,X'SOCO' ERROR EXCEE~S '7FFF' ? 

• C. 

.) , ) 
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'J EXEC -ETPE R04PO TEST SUBROUTINES 

00273E 4280 274A 3302 BL TALLI2 NO, BRANCH 
) 002742 41F0 2754 3303 BA!. LINK,ERRLISTC PRINT ERROR TABLE ) 

002746 4300 OF74 3304 B KEEP92 PRINT TOTAL & TOTER~ 

) 
00274A D100 2AE8 3305 TALLI2 LM BO,RSAVE 
00274E 58"'0 2834 3306 L LINK ,LINKSAV 1 
002752 030F 3307 BR 1I~rK 

3308 .... 
) 3309 .... ) 

3310 .... ROUTINE PRINTS ERRORS TALLIED WHEN BREAK KEY IS DEPRF.SS~D, 

) 
3311 .... CLEARS THE ERROR TABLE AND RETURNS TO THE CO~MAND ~ODE. 

) 3312 .... 

3313 .... 
002754 2480 3314 ERRLISTC LIS ?AB,O 

} 002756 SOFa 2834 3315 ST I.INK,LINKSAV1 
00275A 2304 =OC2762 3316 BS E?RLISTA 

} 
00275C 2480 3317 ERRLIST LIS TAB,a 
00275E 5080 2834 3318 ST TAB,LINKSAV1 ZERO LINK ADDRESS 
002762 4080 16DE 3319 ERRLISTA STH TAB,BRKVECT CLEAF BREAK VECTOR 
002766 48B8 29F2 3320 ERRLIST1 LH CHAR,ERROROO(TAB) 
00276A 213C =002782 3321 BNZS ~RRLIST2 

00276C 2682 3322 ERRLISTO AIS 'TAB,2 
00276E C580 0067 3323 CLHI TAB,ERRE~D-ERROROO 

) 002772 2086 =002766 3324 BLS ERRLIST1 
002774 4110 280A 3325 BAL BET2,CLRTBL CLEAR ERROR TABLE 
002778 58FO 2834 3326 L LI~{K,LINKSAV1 

) 00277C 4330 OE3A 3327 BZ OPTIN2 GO, PRINT B?EAK TE?~INATION 
002780 030F 3328 BE LI~K RETURN TO CALL 
002782 0878 3329 ERRLIST2 LR :;~.T,TAB 

002784 1071 3330 SRLS DA':',1 
002786 C570 OOO~. 3331 CLHI PA.T,X·OA' 
00278A 42130 2730 3332 BL EERLISTS 
00278E 277ft. 3333 ERRLIST3 SIS :::~.T,X'OA· 

002790 C570 ao:)! 3334 CLHI DAT,X'OA" IS IT ERR~R 1u OR GRFA~E~? 
002794 4380 27C8 333S BNL ERFLIST9 
002798 C570 0008 3336 CLHI ~~. '!', 8 IS IT ERR8~ 12 O~ 13 
00279C 4380 27BA 3337 BNL ~?RLIST7 :W, BPANCH 
0027AO C670 3030 3338 ERRLIST4 CHI D.l.T,X· 3030' 
0027A4 4070 17 2C 3339 STH :;.a. T, ETESTNO 
0027A8 C870 OOOA 3340 LHI nf..T,X'OA' 
0027AC 4300 27D4 3341 B ERRLIST6 
0027BO C830 2A2A 3342 ERRLIST5 LHI P3,C'**' 
0027B4 4030 172C 3343 STH P3,ETESTNO 
002738 230E =OO27D4 3344 BS ~?RLIST6 
0027BA 2436 3345 ERRLIST7 LIS ?3,6 TEST 06 
0027BC C630 3030 3346 OHI R3,X'3030' 
0027CO 1+030 172C 3347 STH P3,ETESTNO STORE TEST NDMBER 

) 0027C4 21S1A 3348 AIS DAT,X'OA" ) 

0027C6 2307 =C027D4 3349 BS ERRLIST6 

) 
0027C8 2439 3350 E3RLIST9 LIS R3,9 TEST 09 
0027CA C1530 3030 3351 OHI P3,X'3030' ) 

0027CE 4030 172C 3352 STH ?3,ETESTNO 

) 
0027D2 267A 3353 AIS DAT,X'OA" 
0027D4 2402 3354 ERRLIST6 LIS EO,2 
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EXEC -ETPE R04PO TEST SUBROUTINES 

002706 
0027D8 
0027DC 
0027£0 
0027E4 
0027E8 
0027EC 
0027EE 
0027FO 
0027F4 
0027F8 
0027FC 
002800 
002802 
002806 

00280A 
00280E 
002810 
002814 
002816 
00281A 
00281C 

) 

0817 
C820 172E 
41FO 11A4 
41FO 1258 
40FO 16E4 
41EO 107C 
2404 
081B 
C820 2978 
41F0 11A4 
C850 296A 
41FO 11CC 
24FO 
40FO 16E4 
4300 276C 

0000 280A 
£6CO 29F2 
0744 
404C 0000 
26C2 
C5CO 2A59 
0221 
4300 2810 

3355 
3356 
3357 
3358 
3359 
3360 
3361 
3362 
3363 
3364 
3365 
3366 
3367 
3368 
3369 
3370 
3371 
3372 
3373 
3374 
3375 
3376 
3377 
3378 
3379 
3380 
3381 
3382 

* 
* 

L? 
121 
~. T 
:L~ ~ 

EAL 
STB 
!:'AL 
:'1S 
I..? 
!.H:: 
1: • , _ 1" ...... 

LHI 
:::Al 
:.::s 
STH 
o 

P1,D~.T 

R2,EPRNO 
LINK,HEXASC 
LINK,CRLF 
LINK,ISITERR 
EET,ERR1 
RO,4 
F1,CHAR 
R2,l'\"SG7+14 
LH:K, HEXA SC 
R5,MSG7 
LINK,PRINT 
lINK,O 
LINK,ISITERR 
ERRLIS':'O 

CONVERT ERROR NU~BE~ TO ASCII 

FORCE P1?,I~T 

PPI~T E~ROP TT~N 

CONV~PT TO A<::CII 

PRINT TOTAL NUM3ER o~ TI~ES ERFC~ 

ZERO FLAr; 

* SUaRO~T!SE CLEAR ERROR TALLY TABLE 
* 
* 
CLRTBl ::::/1] * 

LA POINT,ERROROO GE7 TABLE ADDRESS 
X~ ZERO,ZEPO 

CLRTBL1 SIH ZERO,O(PCINT) 
AIS POINT,2 
CLHI POINT,ERREND 
BP~ RET2 
E CLRTPL1 

,} 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

_,.J 
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EXEC-TEST CONSTANTS & TABLES 

3384 *-----------------------------------------------------------
l 3385 * TEST CONSTANTS & TABLES ) 

002820 3386 ALIGN 4 

) 
002820 0000 0000 3387 ASAVE r:c a 

) 
002824 0000 0000 3388 TSAVE DC 0 
002828 0000 0000 3389 DSAVE DC 0 

) 
00282C 0000 0000 3390 PSAVE DC a 

) 002e30 0000 0000 3391 LINKSA V v .... 0 
002834 0000 0000 3392 LINKSAV1 DC a , 002838 0000 0000 3393 FCODE DCY 0 

) 00283C 0000 0000 3394 VIRTADRS DCY 0 
002840 3395 CRET DS 4 

) 002844 3396 CONST DS 4 
002848 11.011.0 3397 CONST1 DC X'AOAO',X'AOAO' 
002&4A AOAO 

) 
00284C 0000 0000 3398 ZEROS DC a 

J 002850 FFFF FFFF 3399 ONES DC -1 
3400 * 

} 
002854 0800 3!l01 DE:lTA DCX 0800 DIFFEP.ENC~ OF WCS HI t LOW 
002856 0000 3402 PASS DCX a 
002858 0000 3403 DPAGE DCX 0 
002851. 0000 3404 IPAGE DCX 0 

J 00285C 0000 3405 FLIP DCX a 
3406 * 

002860 FFFF FFFE 3407 PATERN DCY FFFFFFFE,FFFFFFFD,FFFFFFFB,FFFFFFF7 
002864 FFFF FFFD 
002868 FFFF FFFB 
00286C FFFF FFF7 
002870 FFFF FFEF 3408 DCY FFFFFFEF,FFFFFFDF,FFFFFFBF,FFFFFF7F 
002874 FFFF FFDF 
002878 FFFF FFBF 
00287C FFFF FF7F 
002880 FFFF FEFF 3409 DCY FFFFFEFF,FFFFFDFF,FFFFFBFF,FFFFF7FF 
002884 FFFF FDFF 
002888 FFFF FEFF 
00288C FFFF F7FF 
002890 FFFF EFFF 3410 DCY FFFFEFFF,FFFFDFFF,FFFFBFFF,FFFF7FFF 

) 002894 FFFF DFFF 
002898 FFFF BFFF 
00289C FFFF 7FFF 
0028AO FFFE FFFF 3411 DCY FFFEFFFF,FFFDFFFF,FFFBFFFF,FFF7FFFF 
00281\.4 FFFD FFFF 
C028A8 FFFB FFFF 
002EAC FFF7 FFFF 
0028BO FFEF FFFF 3412 DCY FFEFFFFF,FFDFFFFF,FFBFFFFF,FF7FfFFF 
0028B4 FFDF FFFF 

) 002BB8 FFEF FFFF 
0028BC FF7F FFFF 
0028CO FEFF FFFF 3413 DCY FEFFFFFF,FDFFFFFF,FBFFFFFF,F7FFFFFF 

\ ) 0028C4 FDFF FFFF .J 

0028C8 FBFF FFFF 
0023CC F7FF FFFF 

) 002800 EFFF FFFF 3414 DCY EFFFFFFF,DFFFFFFF,BFFFFFFF,7FFFFFFF 

) 
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EXEC-TEST CONSTANTS & ~ABLES ( 

0028D4 DFFF FFFF 
0028D8 BFFF FFFF 
0028DC 7FFF FFFF 
0028EO E810 3415 INSTAB DCX ~8'O,E830,E840,E850,E850,E87G,E88a 
0028E2 E830 
0028E4 E840 
oonE6 >='850 
0028E8 E81')0 ( 

0028EA "C:870 
002dEC F880 
0028EE S890 3416 DCX ~B90,E8AO,E8BO,E8CO,E8J8,E8EO,E8FO 

( 

0028FO E8AO 
0028F2 E8BO 
0028F4 E8CO 
0028F6 E8~O 

0028F8 E8:20 
0028FA E8FO 

3417 * 
0028FC 0000 3418 MSG2 DC X'OOOO',C'ADDRESS EXPECTED 0BSS?V~D',Y'ODOO' 
0028FE 4144 4452 4553 5320 
002906 2045 5850 4543 5445 
00290E 4420 4F42 53u~ 5256 
002916 4544 
002918 0900 
00291A 2020 2020 2020 2020 3419 ~SG3 DC 
002922 2020 2020 202C 2020 
00292A 2020 2020 2020 2020 
002932 2020 
002934 ODOA 3420 DC X'ODOA' 
002936 4E4F 2057 4353 2046 3421 KSG5 DC C"NO WCS FOUND',X'O~oo' 
00293E 4F55 4::44 
002942 0000 
002944 57u3 5320 44U~ 5445 3422 MSG4 DC C'WCS DETECTED',X'ODOO' 
00294C 4354 4544 
002950 ODOO ( 

002952 5445 5354 2045 5845 3423 MSG6 DC C'TEST EXECUTION STARTED',X'ODOO' 
00295A 4355 5449 4FuE 2053 
002962 5441 5254 454U 
002968 01)00 

( 
00296A 544F 5441 4C20 434F 3424 KSG7 DC C'TOTAL COUNT ',X'ODOO' 

{ 002972 554E 5420 3D20 2020 
0029711 2020 
00297C ODOO 
00297E 5445 5354 2050 4154 3425 MSG8 DC :"TEST PATTERN EFROR BITS ',X'ODOO' 
002986 5445 524E 202C 2045 
00298E 5252 4F52 2042 4954 • 002996 5320 ( 

002998 OD00 

{ 
00299A 2020 2020 202C 2020 3426 MSG9 DC C' ',X'ODOO' 
0029112 2020 2020 202D 2020 ( 

0029AA 2020 2020 2020 2020 
0029B2 2020 
0029B4 ODOO ( 

( 

) ,. .. ) --, 
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) EXEC-TEST CONSTANTS & TABLES } 

0029B6 4641 554C 5420 434F 342? l'ISG10 DC C'FAULT COnE VIRTUAL ADDRESS 'rX'OJOC' 
) ) 0029BE 44U5 2020 5649 5254 

0029C6 5541 4C20 4144 4452 
0029CE 4553 5320 

) ) 0029D2 ODGe 
0029D4 2020 2020 2020 2020 3428 MSG11 DC e' 'rX'ODOO' 

') 
0029DC 2020 2020 2020 2020 , 
0029E4 2020 2020 2020 2020 
0029Ee 2020 2020 

) 
0029FO ODOO 

3429 * J 

0029F2 0000 3430 ERROROO Dex 0 ERROR **00 

} 
0029F4 0000 3431 ERR ORO 1 Dex 0 ERROR **01 
0029F6 0000 3432 ERROR02 DCX 0 ERROR **02 
0029F8 0000 3433 ERROR03 Dex 0 ERROR **03 

} 
0029FA 0000 3434 ERROR04 DCX 0 ERROR **04 

.) 0029FC 0000 3435 ERROR05 Dex 0 ERROR **05 
0029FE 0000 3436 ERROR06 DCX 0 ERROR **06 

) 
002AOO 0000 3437 ERRORO? Dex 0 ERROR **07 
002A02 0000 3438 ERROR08 DCX 0 ERROR **oa 
002A04 0000 3439 ERROR09 DCX 0 ERROR **09 
002A06 0000 3440 ERROOOA DCX a ERROR OOOA 
002Aoa 0000 3441 ERR010A DCX e ERROR 010A 
002AOP. 0000 3442 ERR020A Dex 0 ERROR 020A 
002AOC 0000 3443 ERR030A DCX a ERROR 030A 

t ) 002AOE 0000 3444 ERR040A Dex 0 ERROR 040A 
002A10 0000 3445 ERR050A DCX 0 ERROR 050A 
002A12 0000 3446 ERR060A Dex 0 ERROP 060A 
002A14 OOGO 3447 ERR070A DCX 0 ERROR 070A 
002A16 aooo 3448 ERROR12 DCX 0 ERROB 0612 
002A18 0000 3449 ERROR13 Del a ~RROR 0613 
002A1A 0000 3450 ERROR14 DCX 0 ERROR 0914 
002A1C 0000 3451 ERROR15 DCX a ERROR 0915 

) 
002A1E 0000 3452 ERROR16 DCX 0 ERROR 0916 
002A20 0000 3453 ERROR1? Dex a ER'ROF 0917 
002A22 0000 3454 ERROR18 Dex a ERROR 0918 
002A24 0000 3455 ERROR19 DCX 0 ERROR 0919 
002A26 0000 3456 ERROR1A rcx 0 ERROR 091A 
002'-.28 0000 3457 E.RROR1B DCX 0 ERROR 091B 
002A2A 0000 3458 ERROR1e DCX 0 ERROR 091C 
002A2e 0000 3459 ERROR1D DCX 0 ERROR 091D 
002A2E 0000 3460 ERROR1E Dex a ERROR 091£ 
002A30 0000 3461 ERROR1F :cx 0 ERROR 091F 
002A32 0000 3462 ERROR20 DCX 0 ERRO'l:1 0920 
002A34 0000 3463 ERROR21 DCX 0 ERROR 0921 

) 
002A36 0000 3464 ERROR22 DCX 0 ERROR 0922 
002A38 0000 3465 ERROR23 Dex a ERROR 0923 
002A3A 0000 3466 ERROR24 Dex 0 ERROR 0924 
002A3e 0000 3467 ERROR25 DCX 0 ERROR 0925 

) 002A3E 0000 3468 ERROR26 Dex 0 ERROR 0926 
002A40 0000 3469 ERROR27 DCX 0 ERROR 0927 

) 
002AtJ2 0000 3470 ERROR28 DCX 0 ERROR 0928 
002A44 0000 3471 ERROR29 DCX 0 ERROR 0929 
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EXEC-TEST CONSTANTS t TABLES (" 

002A46 0000 3472 ERROR2A Dex 0 ERROR 092A 
002A48 0000 3473 ERROR2B Dex a ERROR 092B ( 

002A4A 0000 3474 ERROR2e Dex 0 ERROR 092C 
002A4e 0000 3475 ERROR2D Dex a fRROP. 092D 
002A4E 0000 3476 ERROR2E Dex 0 ERROR 092E 
002;'.50 0000 3477 ERROR2! DCY: 0 EgPOR 092F 
002A52 0000 3478 ERROR30 DCX 0 ERBOR 0938 
002P.54 0000 3479 ERRO?3' rex 0 ERRO~ 0931 
002A56 0000 3480 ERP.OP.32 rex 0 ERROR 0932 
002A.58 0000 3481 ERROR33 DCX 0 ERROP 0933 

0000 2A 59 3482 ERR END fQll *-1 
3483 * 
3484 *----------------------------------
3485 * 

0000 2A59 3486 LNZ3 EQU *-1 
3487 *---------------------------------- ( 

( 

t 

« , 

4 

( « 

( 

{ { 

} ),

',", 
il ) 
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EXEC - ALL TEST PROGRAM STORAGE AREA ) 

) 

) 

, 
1 

} 

} 

) 

) 

) 

) J 

) 

J 

) 

) ) 

j 
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CH~SU~/M17 PUNCHER 

002D30 
002D32 

0021)34 
002D38 
002D3A 
002D3E 
002D40 
002D44 
002D46 
002D4A 

002D4£ 
002D52 
002D54 
002D56 
002D58 
002D5P. 

002~5C 

002D60 
002D64 
002D66 
002D68 
007.D6C 
002D6E 
002D72 
002D76 
002D78 
002D7A 
002D7E 

002D82 
002D86 
002D8A 
002D8E 
002D92 
002D94 
002D96 
002D98 
002D9A 
002D9C 
002;)9E 
002DA2 
002DA6 

) 

2400 
9510 

E610 DADO 
2421 
£630 2A59 
2440 
D351 0000 
0745 
C110 2D40 
D240 0099 

C810 0080 
9E21 
9444 
9824 
9411 
9501 

D360 007A 
DE60 007B 
9D60 
2081 
41FO 2DAA 
9411 
C830 OOCF 
DA61 0000 
9D60 
2081 
C110 2D72 
41FO 2DBO 

D340 0099 
E610 OAOO 
'::630 2A59 
;)351 0000 
0745 
9A65 
9401 
9820 
9D150 
208'\ 
C110 2D8E 
41FO 2DAA 
4300 2D4E 

=000001 

=000001 

=000001 

3510 
3511 
3512 
3513 
351U. 
3515 
3515 
3517 
35'8 
3519 
3520 
3521 
3522 
3523 
3524 
3525 
3525 
3521 
3528 
3529 
3530 
3531 
3'332 
3533 
3534 
3535 
3536 
3537 
3538 
3539 
3540 
3541 
3542 
3543 
3544 
3545 
3546 
3547 
3548 
3549 
3550 
3551 
3552 
3553 
355; .. 
3555 
3555 

SC~KSUM LIS RO,O 

* 

SGE~ 

* 
S:'APE 

* 

EFSB P1,RO 

LDlU 
LIS 
LDAI 
lIS 
IB 
XAR 
PXLE 
STB 

IHI 
OCR 
EXBR 
WHB 
EXBR 
EPSR 

P1,O?IGIN1 
R2,1 
R3,LNZB 
pU,a 
R5,O(P1) 
R4,~5 

B1,'SGEN 
°4,M~+3 

R1,X'OC80' 
R2,B.1 
R4,R4 
B2,B4 
01, R 1 
RO,R1 

*-----------------~----------------
SP':JNCH 

SPNCH1 

* 

SPNCH2 

IB 
OC 
SSE 
ETBS 
BAL 
EXBR 
LHI 
'flD 
SSR 
BTBS 
BXLE 
BAL 

LB 
LDAI 
LDAI 
IB 
XAR 
WDP 
EXBR 
WHR 
SSR 
BTBS 
BXLE 
BAL 
B 

?6,X'7~' 

R6,X'7E' 
R6,PO 
8,1 
P.15;STAPL 
R1,R1 
R3,X'CF' 
R6,0(R1) 
P6,RO 
8,1 
R1,SPNCH1 
R15,STAFL1 

R4,MN+3 
R1,OPIGIN1 
B3,LNZB 
R5,O(R1) 
R4,R5 
B6,R5 
RO,R1 
R2,RO 
R6,RO 
8,1 
R1,SPNCH2 
R15,STAPL 
STAPE 

.) 

PUNCH ~17 TAPE WITH CHECKSUM 
SELECT PZG. SET 0 

ST'.~T 
INCREMENT 
FINAL 
CHECKSU"l BY'!'"S 

CHECKSU~ BYTE TO BOO~ LCADEP 

DISPLAY NORMAL r.OD~ 

CHECKSU~ BYTE TO D1 

HALT PROCESSOR. 

~E~ BOUTDV (PUNCH) AnDRESS. 
S TAP T TAP E P TJ N C H 

PUNC¥. LE.I\DER 
(R 1) = X' 0080 ' 

PUNCH BOOT LOADEP 

PUNCH ONE-FOLD GAP. 

GE~ CHECKSUM BYTE 
(NORY.ALLY X'AOO') 

PUNCH PROGRAM 

DATA ADDRESS TO DISPLAY. 

PUNCH TRULER. 
DISPLAY CHECKSUM, HALT P?OCESSO? 

( 

( 

« 

( 

• 
{ 

( 

( 

.. ,) 
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MODEL 3220 WRITEAFLF CONTROL STORE TEST 06-232M91ROOA13 FAGE 75 08:11:57 05/10/82 

3558 * CHKSU~/M17 PUNCHER (CONTINUED) ) 

3559 * 
3560 * 

002DAA C800 0100 3561 STAPL LHI RO,256 TO PUNCH BLANK LEADE~ ) 

002DAE 2303 =002DB4 3562 BS STAPLP 
3563 * 

002DBO caoo 0080 3564 STAPL1 LHI ~0,128 TO PUNCH 1-FOLD ~AP+ ) 

3565 * 
} 

002DB4 2701 3566 STAPLP SIS RO,1 
002D36 032F 3567 BNPR R15 P'.:TURN ) 

002DB8 2430 3558 LIS R3,O 

) 
002DBA 9A63 3569 WDR R6,R3 PUNCH BLANK FRA~E 
002DBC 9D68 3570 SSR R6,F.8 ) 

002DBE 2081 =000001 3571 BTBS 8,1 

) 
002DCO 2206 =OO2DB4 3572 3S STAPIP CONTINUE. 

3573 * ) 

002DC2 3574 END 

) ) 

t 

I 

) 

) 

) 

) j 



MODEL 3220 WRITEABLE rONTROL STORE TEST 06-232M91ROOA13 PAGE 76 08:11:57 05/10/82 

SYMBOL TABLE ~ CBOSS REFERENCE LIST ( 

ASSEMBLED BY CAL/32 03-33BPOO-OO 
( 

STlI.RT OPTIONS: T=32,ERLST 

( NO CAL ERRORS e-
NO CAL IIA~NINGS 

6 PASSES 
t 

TABLE SPACE JSSD : 15K DISC SECTORS : a 

SCHKSUM aooo 21)30 3510* ( 

SCLOC~ 0000 oa01 89* 928 942 959 1",01 
SDECi\SC 0000 0800 81* 1025 
SDECHEX 0000 0000 86* 516 ( 

SDECTAB DelaO 0000 85* 1710 
SDISPLAY 0000 ocoa 90* 684 714 752 
$GEN 000') 2[40 3511* 3519 
SKBINT 0000 0000 88* 1284 1357 1371 1f87 
SNULL 0000 16F8 1103* 
SPNCn:1 0000 r:'72 3538* 3541 
SPNC:!2 0000 n8E 3547* 3554 
$PUNC:i 0000 2::5C 3531* 
SR5BIN 0000 0000 84* 982 ( 

STAPE 0000 2D~!: 3522* 3556 
$TAPL 0000 2~AA 3535 3555 3561* 
STAPL1 0000 2:)::'0 3542 3564* ( 

STAPLP 0000 2DB4 3562 3566* 3572 

( 
STHE:n 0000 1166 933* 938 1493 
STIMXT aooe 117A 940* 1495 ( 

STSTD:J2 0000 1410 1260 1262* 
ABORT 0000 OE?C 681* 
ABORT2 0000 OF4A 694 710* 
ABSTOP 0001) 29'22 

( 
ADC 0000 0004 146 224 239 1336 1436 1450 1458 1479 1530 1560 1582 15 0 8 

2110 ( 

ADR 0000 ODTS 509* 
ADRS 0000 OOOD 56* 2190 2191 2193 2206 2207 2210 2211 2213 2227 2228 2335 

2341 2342 2350 2351 2357 2358 2472 2482 2483 2490 2502 25011 
2510 2520 2522 2704 2706 270"8 2713 3109 3114 3130 3134 319~ 
3198 3210 3211 3220 3223 3239 3269 

AF 0000 1590 1328 1547* 
AMSG 0000 17.~2 321 1738* 

( 
ASAVE 0000 2&20 3239 3245 3269 3387* 
ASCIDEV 0000 1750 862 1725* 
ASCIDEV2 0000 1760 842 1729* 

( 
ASCILac 0000 177!i 876 889 1733* 

( ASCIPSW 0000 175A. 886 1731* 
ASCIST.I\ 0000 1758 852 866 1727* 

( 
BOOT 0000 0088 115 117* 

( BRAWCS 0000 2024 2627 2628 2653* 
BRK..SI\V 0000 1700 1203 1239 1241 1706* 

t 
BRKF1:; 00')0 E:::O 310 577 1098 1204 1~35 1244 1691* 

( BRK!'fSG 0')00 17 A4 312 1739* 

• ( 

) ,~) ._.) 





!!ODEL 3220 WRITEABLF CONTROL STORE TEST 06-232M91ROOA13 PAGE 78 08:11:57 05/10/82 

SYMBOL TABLE & CROSS REFERENCE LIST ( 

2303 2306 2307 2308 2311~ 2381 2389 2390 2392 2396 2401 21105 
2406 2408 2409 2410 2414 2415 2416 2417 2419 2423 2426 2432 
2433 2434 2435 2440 2411i 2442 2468 2486 2541 2542 2546 2548 

( 2550 2552 2555 2557 2558 2559 2562 2567 25159 2570 2571 2574 
2578 2594 2595 2596 2597 2598 2605 2607 2628 2631 2/=;40 261J.1 
2642 2645 26u6 2647 2648 2649 2697 2698 2699 2700 2838 3112 
3113 3116 3117 3118 3132 3133 3135 3138 313~ 3144 3144 3146 
3176 3177 3191 3192 3196 3212 3214 3217 3235 3241 3256 3257 
3258 3261 3271 3288 3290 3291 329'3 3294 3295 3329 3330 3331 
3333 3334 3336 3338 3339 3340 3348 3353 3355 

DCSHI 0000 1822 1759* 1784 1841 2147 2167 2207 2228 2280 2302 2342 2350 2483 ( 

2504 2522 2588 2649 2708 2763 3160 3223 
DCSLO 0000 1816 17'57* 1796 1840 2025 2132 21u6 2151 2166 2190 2210 2288 2310 

2335 2358 2385 2472 2u90 2510 2604 2706 2762 3156 3173 31R9 
3210 

DEFTESrS 0000 1B58 549 551 2103-
DELTA 0000 2854 1843 2410 2419 2435 3401* 
DEVINT 0000 1B20 1475 2095* 
DEVMSG 0000 174C g68 1724* 1725 1726 1727 
DEVMSG2 0000 175C 844 1728* 1729 
DEVSADR 0000 1B1C 1365 14159 2093* 
DFF 0000 1692 1332 1648* 
DFF1 0000 16B4 1654 1656 1658 * 
DPAGE 0000 2858 2387 2406 2432 2434 3403* 
DSAVE 0000 2828 2196 2203 2217 2224 2552 2562 2574 3116 3118 3132 3139 321!1 

3251 3271 3389* 
DUSAVE 0000 17CO 292 299 304 363 498 1071 1206 1258 1741* 
DUSAVE1 0000 17C4 300 362 1742* 
ECHO 0000 131A 1178* 
ECH01 0000 1336 1179 1186* 
ECHRTN GOOD 1338 1182 1187* 
ECSVCT 0000 2080 2597 2606 2669* 
EOTEM 0000 OF30 697 699* 
EOTMSG 0000 1792 699 1736* 
ERR 0000 OF BE 773* 1570 1637 3286 
ERROO 0000 193C 1859 1871* 
ERROOOA 0000 2A06 31.140* 
ERR01 0000 196£ 1877 1902* ( 

ERR010A 0000 2A08 3441* 

( 
ERR020A 0000 2AOA 3442* 

( ERR03 0000 199£ 1925 1927* 
ERR030A 0000 2AOC 3443* 
ERR04 0000 1AF2 1938 2073* 
ERR040A 0000 2AOE 3444* ( 

ERR050A 0000 2A10 3445* 

<. 
ERR060A 0000 2A12 3446* 

( ERR07 0000 1A82 2031 2033* 
ERR070A 0000 2A14 3447* 
ERR08 0000 1B04 2039 2031* .. , 
ERR09.1 0000 19FO 1974* 
ERR09.2 0000 1A30 2003* 2003 

( 
ERR1 0000 107C 775 784 789 794 800 805 833* 33150 

t ERRALL 0000 1030 803* 1510 1520 

t 

) ) i. --) 
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") 

MODEL 3220 WRITEABLE CONTROL STaas TEST 06-232M91ROOA13 PAGE 79 08:11:57 05/10/82 

) SYMBOL TABLE & CROSS REFERENCE LIST 

ERRCO!1: 0000 1048 774 783 788 793 799 804 812* 
ERRCO!11 0000 1066 816 822* 
ERRC,)M2 0000 OFCA 776* 786 791 796 802 808 
ERRD 0000 OFDC 782* 
ERRD1 0000 1086 785 840* 
ERRDEV 0000 16DO 841 861 1677* 
ERRDS 0000 1004 792* 

) ERRDS1 0000 'lOBS 795 806 860* 
ERR END 0000 2A59 3323 3380 3482* 
EBRIND 0000 2034 2621 2634 2658* 

1 ERRL 0000 1018 797* 
ERRL1 0000 10DC 801 874* 
ERR LIST 0000 275C H~3E 3317* 

} ERRL1STO 0000 276C 3322* 3369 
£RRL1ST1 0000 2766 3320'" 3324 
ERRL1ST2 0000 2782 3321 3329* » EHRLIST3 0000 278E 3333* 
ERRLIST4 0000 27AO 3338* 
£RRL1ST5 0000 27BO 333:;: 3342* 
ERRL1ST6 0000 27D4 3341 3344 3349 3354* 
ERRLIST7 0000 27BA 3337 3345* 
EPRLIS'.!.'3 0000 27C8 3335 3350* 
ERRL1STA 0000 2762 331:: 3319* 
ERRLISTC 0000 2754 698 3303 3314* 
FRRLVL 0000 178F 1519 1735* 
ERRMS'; 0000 1726 833 1719* 1720 1721 • 
ERRNO 0000 172E 613 1509 1517 1540 1548 1559 1579 1649 1721* 1872 18S5 1903 

1923 1953 1975 2006 2034 2074 2084 2558 2570 2641 2829 3257 
335f 

ERROROO 0000 29F2 3289 3320 3323 3376 3430* 
ERROR01 0000 29F4 3431* 
ERRO::102 0000 29F6 3432* 
ERROR03 0000 29F8 3433* 
EPROR04 0000 29FA 343l.i' 
ERROR05 0000 29FC 3435* 
ERROROS 0000 29FE 343t* 
ERROR07 0000 2AOO 343-''' 
ERROR'J8 0000 2A02 343~" 

ERRO~09 0000 2A04 343:;* 
ERROR12 0000 2A16 3442* 
ERRO~ 13 0000 2A18 3449* 
ERROR14 0')00 2A1A 345C* 
ERROR15 0000 2A1C 3451* 
ERROR16 0000 2A1E 3452* 
ERROR 17 0000 2A20 3453* 
ERROR19 0000 2A22 3454" 
ERROR19 0000 2A24 3455* 
ERROR1A 0000 2A26 34515* 
ERROR1B 0000 2A28 3457* 
ERROR1C 0000 2A2A 3458* 
ERROR1D 0000 2A2C 3459* 
ERROR1E 0000 2A2E 346(1* 

) ERROR 1F 0000 2A30 3461* ) 



MODEL 3220 WRITEABLE CONTROL STORE TEST 06-232~91ROOA13 PAGE 80 08:11:57 05/10/82 

SY~B01 TABLE & CROSS REFERENCE LIST 

ERROR20 0000 2A32 3462* 
ERRO~21 0000 2A34 3463* ( 

ERROR22 0000 2A36 3464* 
ERR0323 0000 2A38 3465* 
ERROR24 0000 2A3A 3466* ( 
ERROR2S 0000 2A3C 3467* 
FRROR25 01)00 2A3E 3468* 
ERRO"q27 0000 2A40 3469* ( 

ERRO:l29 0000 2A42 3470* 
ERROR29 0000 2A44 3471* 
ERRO~2A 0000 2A46 3472* 
ERRO~23 0000 2A48 3473* 
ERROR2C 0000 2A4A 3474* 
ERROR2D 0000 2A4C 3475* 
ERROR2E 0000 2A4E 3476* 
ERRORE 0000 2ASO 3477* 
ERROR3,) 0000 2A52 3478* 
ERROR31 0000 2A54 3479* 
ERR0332 0000 2A56 3480* 
ERROR33 0000 2A58 3481* 
ERRP11 0000 10F4 807 884* 1572 1639 
ERRS 0000 OFFO 787* 
ERRS1 0000 109E 790 850* 
ERRSn:: 0000 2BBO 773 780 782 787 792 797 803 3506* 
ERRSTA !JOOO 1602 851 865 1679 * 
ETESTN'J 0000 172C 612 645 1720* 1847 3339 3343 3347 3352 
FCODE 0000 2838 1542 1553 1591 1630 1652 3393* 
FIRST 0000 16BC 414 421 425 1666* 
FLAG 0000 OOOA 53* { 

FLIP 0000 285e 2379 2381 2389 2401 2440 2442 3405* 
FN011 0000 1AE6 2066 2069* 
FNOLO 0000 1ADO 2053 2063* { 

FORPRT 0000 OB24 299* 311 315 390 734 

( 
FOUND1 0000 OE16 586 596* 

( FOUND2 0000 DE1A 592 597* 
FOUR 0000 OOOA 52* 

( 
FWCHK 0000 1868 1763 1771 * 
FWORD 0000 1834 1763* 1804 ( 

GETCHR 0000 130E 331 457 898 907 1172* 

( 
GLOBT\::' 0000 2040 2546 2663* 

( HALT9 0000 OF72 726* 731 
HEXASC 0000 11A4 643 843 853 863 867 877 887 890 1011* 1632 1636 2g30 

( 
2834 2837 3247 3250 3253 3357 3364 

HEXASC' 0000 11AE 1015* 1022 ( 

HEXTAB 0000 noc 431 900 976 1018 1518 1713* 

~ 
II 0000 15AE 1324 1558* 

( IMAGE 0000 2A9C 2133 2154 2251 2262 2273 2296 2392 2423 31415 315'3 3176 3195 
3216 3499* 

( 
IMPTOP 0000 0000:1 

( INCR 0000 1604 1681* 
HUT 0000 18E6 601 1823* 

( 
INITRE':' 0000 OE2E 506* 2071 
INSTAB 0000 28EO 1966 1992 3415* t 

, 

) t(f } .» 
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~ODE:' 3220 WRITEABlE CONTROL STORE TEST 06-232M91ROOA13 PAGE 81 08:11:57 05/10/R2 

Sy~gOL TABLE & CROSS REFEPENCE LIST 

INSTL?1 0000 19DE 1965* 1984 
INSTLP2 0000 1A10 1989* 2015 
INSTR1 0000 19EA 1967 1973* , INSTR2 0000 1A2A 1993 2001* 

) 
I~TDEV 0000 16DO 1448 1465 1676* 1677 
INTLEV 0000 1828 1762* 

) 
INTL"L 0000 1322 1488 2097* 
INTLVLM: nnr..1'l ""..,..., ... 1522 1734 ..... ;735 vvvv II In. 

INTPSW 0000 16CO 1447 1466 1668* 
INTSAV 0000 2B70 1464 1500 3505* 

) INTSTA 0000 16D2 1449 1678* 1679 
10 0000 OA10 159* 243 244 252 253 259 266 2E8 460 598 1162 1212 

) 
1256 1268 1303 1604 1615 1620 1621 1625 

IO.OK1 0000 OA90 247 249* 
IO.OK2 0000 OA96 250 252* 
IO.OK3 0000 OAB4 257 262* 
IO.OK4 0000 OAF4 279 282* 
IOSAV~ 0000 2AE2 398 599 1087 1111 1125 1160 1209 1214 1253 1271 1301 3501* 
IPAGE 0000 285A 2386 2393 2422 2431 340u* 
ISITERR 0000 16E4 302 607 700 703 737 777 817 1073 1193 1197 1523 1:;71 

1638 1693* 1851 2059 3359 3368 
KBREA) 0000 1428 1172 1276* 
KBXIT 0000 1442 1281 1283* 
KEEP1 0000 ODFE 585* 588 
KEEP10 0000 CF7A 294 732* 1070 
KEEP1,)1 0000 OFA4 744* 746 
KEEP2 0000 OEOC 591* 594 
KEEP3 0000 OE50 618* 724 
KEEP4 0000 OE5A 624* 677 723 
KEEP41 0000 OE5E 625* 636 
!<EEP42 <)000 OE74 629 633* 
KEEP43 0000 DE7A 632 635* 
KEEP5 0')00 OE7E 631 634 637 * 
KEEPS 0000 OEB2 652* 670 
KEEP7 0000 OEE2 668 671* 
KEEP71 0000 OEFO 672 675* 
KEEP9 0000 OF46 689 709* 
KEEP91 'JOOO OF5u 713* 826 
KEEP92 0000 OF74 691 720 730* 827 330i.l 
LADC 0000 0002 655 
LCO~E 0000 145C 285 614 1310* 
LCORE32 0000 14:32 1354* 
LCO:lE32.!. 0000 14C4 1365* 1370 
LEADE? 0000 OOA2 124* 128 
LEVEL 0000 OD86 513* 1762 
LINK 0000 OOOF 108* 262 285 289 305 309 310 311 313 314 315 ~16 

) 317 320 322 324 337 345 364 368 390 397 404 407 
412 424 425 429 432 446 451 456 459 467 472 473 
477 576 577 578 579 600 fi01 614 543 646 648 f159 , 
674 688 692 695 698 701 730 734 735 738 741 744 
749 750 781 815 834 843 B45 853 ass 863 867 859 

) 
877 879 887 890 892 940 981 1024 ·1056 1057 1067 1078 

1090 1094 1095 1096 1097 1098 1101 1109 1114 1118 1120 1129 



MODEL 3220 WRITEAElE caNTROL STORE TEST 06-232M91ROOA13 PAGE 82 08:11:57 OS/10/Q2 

SY~BOL T~BLE & CROSS FEFEBENCE LIST ( 

1144 1148 1158 1188 1192 1193 1195 1203 1204 1206 1207 1234 
( 1234 1235 1236 1241 1242 1264 1272 1366 1510 1520 1524 1,70 

1571 1632 1636 1637 1638 1641 1643 1803 1807 1813 1874 1897 
1906 1931 1956 1978 2009 2037 2050 2064 2070 2077 2087 2140 
2141 2161 2162 2187 2188 2204 2225 22'37 2258 2268 2269 2291 
2292 2313 2314 2332 2333 2337 2339 2346 2347 2353 2355 23f;1 
2362 2382 2383 2391 2402 2413 2469 2470 2474 2476 2478 2480 
2487 2488 2492 2493 2503 2507 2508 2512 2513 ?S21 2561 2573 
2643 2703 2714 2715 2717 2740 2776 2830 2834 2837 2839 2843 
2845 3119 3140 3151 3152 3178 3187 3197 3202 3203 3209 3218 
3225 3226 3236 3237 3247 3250 3253 3260 3254 3266 3268 3273 
3281 3282 3286 3303 3306 3307 3315 3326 3328 3357 331:;8 3 '3'')9 
3364 3366 3367 3358 

LINKSAV 0000 2830 3237 3268 3391* 
LINKSAV1 0000 2834 3281 3306 3315 3318 3326 3392* 
LNZB 0000 2A59 118 3486* 3515 3546 
LOAD 0000 OOAC 129* 137 ( 

LOCMS':; 0000 1770 878 1732* 
LOOJ(1 0000 OBf8 370* 377 
LOOK2 0000 OBFC 372* 381 
LOOK3 0000 OCOC 375 378* 
LOOK4 0000 OD3A 386 480* 
LOOKS 0000 OD5E 493 496* 
LOOK;;P aooo OBFO 351 353 368* 
LOOP 0000 17D4 667 1751* 
LPAD~ 0000 OA11\ 164* 
LPEND1 0000 HOO 1962 1981* 
LPEND2 0000 1A48 1990 2012* 
LPWRT 0000 OA3C 194* ( 

LVLERR 0000 1558 1489 1516* 
MAXTST 0000 1B5C 555 2106* 
MICROBUS 0000 OA22 168* 1178 
r.ICTBL 0000 2200 2806 2807 2854* 
MICTBL2 0000 24BO 2806 2817 2818 3031* 
MICTBL2E 0000 258F 2817 3088* ( 

MM 0000 15D4 1326 1577* 
MM31 0000 1602 1593 1596* 

( ( MM32 0000 15E6 1588* 
MH33 0000 1606 1595 1597* 

( 
KMCO:i1 0000 160A 1604* 

« MMCO~1A 0000 1618 1606 1609* 
M!CO~2 0000 162C 1608 1615* 

( 
MMCO~2A 0000 1631\ 1617 1620* 

( MMCO~3 0000 1656 1543 1554 1619 1623 1629* 1659 
~I'l 0000 0096 121* 3520 3544 
KOD32 0000 16BE 1667* 

( MODE 0000 17F8 1754* 2067 
MREADC 0000 OA44 198* 
MSG10 0000 2986 1640 3427* 
MSG11 0000 29D4 1631 1635 1642 3428* ( 

MSG2 0000 28FC 3263 3418* 
MSG3 0000 251A 3245 3249 3252 3265 3419* 

( C. MSG4 0000 2944 2063 3422* 

C 

J » ,,:-
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MODEL 3220 WRITEABLE CONTROL STORE TEST 06-232M91ROOA13 PAGE 83 08:11:57 05/1C/82 

SYMBOL TABLE & CROSS REFERENCF. LIST 

MSG5 0000 2936 2057 3421* 
) MSG6 0000 2952 2069 3423* 

MSG7 O~OO 296A 3363 3365 3424* 

} 
MSG8 0000 297F. 2842 3425* 
MSG9 0000 299A 2833 2836 2844 3426* 
MTESTNO 0000 1722 611 642 644 1718* 

) 
NEXTST 0000 15F5 620 624 640 1702* 
NODCS OOCO 1ABE 2057'" 2088 
NOERMSG 0000 17 42 573 1723* 

) 
NOERR 0000 16E6 650 671 818 1694* 1852 2065 3282 

) NOMSG 0000 nEC 497 1753* 
NORM 0000 16D3 1680* 
OLOC 0000 16CE 798 875 888 1457 1492 1550 1567 1589 1651 1674* 
ONE 0000 0005 47* 1859 2772 2778 2779 3296 3297 
ONES 0000 28'50 2197 3399* 
OPSW 0000 16CA 885 1456 1549 1566 1588 1650 1672* 
OPSW32 0000 16C8 1671* 
OPT 0000 17C8 369 406 448 1749* 

) 
OPTBUF 0000 2ADC 327 328 329 348 356 374 3500* 
OPTCMD 0000 OC56 405* 
OPTCMD1 0000 OC58 406* 410 
OPTCMD10 0000 OCEO 450* 454 
OPTC~D11 0000 OD12 467* 471 
OPTCMD12 0000 OD20 462 465 472* 
OPTCTlfD2 0000 OC7A 416* 442 
OPTCMD3 0000 OC80 418* 437 J 
OPTCMD4 0000 OC86 420* 
OPTC~D5 0000 oe98 422 425* 
OPTC~D6 0000 OCA8 427 430* 
OPTCl1D7 0000 OC34 419 433* 
OPTCM'D71 0000 OCC6 438* 
OPTC~D8 0000 OCD4 403 446* 
OFTC~D9 0000 OC;)E 449* 476 
OPTE!'1D 0000 1840 1765* 
OPTEND2 0000 1828 475 1761* 
OPTEXX 0000 OC44 392 395 399 * 
OFTI'i 0000 0350 295 315* 338 478 499 553 573 704 751 1644 1773 20'::1 

2068 
OPTIN1 0000 OB5C 318* 469 1198 1512 1525 1573 
OPTIN2 0000 OB3A 309* 1099 1237 3327 

) OPTION 0000 1840 385 399 1764* 1765 
OPTRT'l 0000 OC4A 402* 181 .. 
OPTVAL 0000 1118 393 489 558 897* 
OPTVALO 0000 111E 899* 917 
OPTVAL1 0000 1120 900* 903 
OPTVAL2 0000 112C 901 905* 

) OPTVAL3 0000 1 no 907* 913 
OPTVAL4 0000 1144 911 914* 
OPTVAL5 0000 1140 909 912* 

) ORIGIN1 0000 OAOO 117 145* 3513 3545 
ORIGI\l2 0000 OAC4 151* 

J 
OTC.O 0000 1292 1129* 1134 1143 1145 
OTC.1 0000 129E 1133* ) 

) 



MODEL 3220 WRITEABLE CONTROL STORE TEST 06-232M91ROOA13 PAGE 84 08:11:57 05/10/82 

( 
SYMBOL TABLE & CROSS REFERENCE LIST 

( 
OTC.2 0000 12A8 1132 1136* 
OTC.3 0000 12BA 1139 1142* 
0':'C.4 0000 12D8 1151* 1155 
OTC.5 0000 12EE 1158* 1164 

(' OUT.SAV 0000 16FC 1124 1167 1705* 
aUTO 0000 1304 1130 1149 1152 1154 1159 1166* 
OUT1 0000 1308 1165 1157* 
OUTCHR 0000 1280 322 324 397 407 412 424 429 432 451 456 744 977 

1067 1078 1090 1094 1109 1114 1118 1124* 180"7 
OUTCHa2 0000 12C8 1127 1135 1141 1147* 
F1 0000 11£6 1058 1062* 
P2 0000 11F4 1067* 1069 
P3 0000 1200 1063 1071* 
PASFL~ 0000 15DA 277 1279 1607 1634* 
PASFLG2 0000 16DC 255 1618 1685* 
PASLAJR 0000 OA12 150* 
PASS 0000 2856 2131 2143 2145 2150 2163 2165 2403 2405 2409 2414 2416 2544 

2584 2586 2594 2609 2617 2623 2630 2645 2647 3174 3188 3208 
3402* 

PATERN 0000 2860 2281 2286 2303 23C 3 3407* 
PJI.USE 0000 16FA 1128 1133 1140 1144 1147 1704* 
POIli'l.' 0000 OQOC 55* 1961 1961 1965 1966 1981 1982 1983 19137 1987 1989 1992 

2012 2013 2014 2044 2050 2197 2200 2218 2221 2385 2386 2543 
2564 2593 2593 2597 2599 2600 2771 2774 3155 3158 3242 3272 
3376 3378 3379 338.J 

PRINT 0000 '1CC 291 313 548 674 701 738 834 845 855 869 879 892 
1055* 1195 1524 1641 1643 2060 2064 2070 2843 2845 3264 32156 
3366 

PRINT2 0000 120E 1072 1076* 1085 ( 
PRINT2A 0000 1210 1077* 1083 
PRINT3 0000 1228 1080 1086* 
PRINT3A 0000 123A 1089 1093* 
PRINT3A1 0000 1274 1113 1117* 

( 
PRINT3B 0000 123C 1092 1094* 

{ PRINT3B1 0000 1215 1116 1118* 
PRINTS 0000 1240 1061 1074 1095* 

{ 
PRTFLG 0000 16£2 578 1057 1096 1236 1692* 
PSAVE 0000 282C 3242 3272 3390* 
PSW 0000 OA52 211* 652 778 

( 
PSW2 0000 OA54 212* 222 318 6~2 682 813 1462 1568 t PSWMS~ 0000 1766 891 1730* 1731 1732 1733 
PURETOP 0000 OOOO:P 
QMSG 0000 17AO 1194 1737* 

( QUESTN 0000 133E 325 1192* 1779 1781 1783 1786 1791 1793 1795 1799 
RO 0000 0000 91* 259 260 263 274 286 287 288 326 327 328 329 

( 
347 348 421 458 460 461 549 550 551 552 583 587 ( 589 593 596 597 598 599 606 607 608 609 618 619 
620 625 626 627 630 633 641 649 650 651 653 663 

t 
664 665 666 667 671 683 721 722 732 733 739 747 

( 773 776 777 779 780 782 787 792 797 803 814 840 
850 860 864 874 884 932 937 939 968 969 980 1011 

1012 1023 1055 1071 1073 1100 1107 1119 1125 1126 1128 1131 
( 1136 1151 1157 1152 1163 1173 1174 1176 1178 1196 1197 1202 

l ( 

,) ,) -") 
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IW!JEl. 3220 WRITEABLE CONTROL STORE TEST 06-232K91ROOA13 PAGE 85 08:11:57 05/13/82 

SYMBOL TABLE & CROSS REFERENCE LIST 

) 
1240 1262 1268 1259 1270 1276 1277 1278 1282 1303 1304 1313 
1314 1318 1320 1322 11155 1464 1497 1500 1551 1552 1568 1569 
1629 1633 1812 2616 2617 2632 2805 2816 2828 2831 3244 3283 
3305 3354 3361 3510 3511 3527 3533 3539 3550 3551 3552 3551 

) 3564 3566 
R1 0000 0001 92* 117 129 130 132 137 220 221 233 243 246 248 

) 
252 263 264 265 265 268 270 272 274 275 319 330 
343 348 354 356 357 369 371 376 383 385 480 482 
492 496 584 585 590 591 610 611 612 513 638 552 

• 
653 656 657 662 663 675 676 682 683 690 693 696 
709 710 711 712 718 719 813 814 822 823 824 825 

, 
841 851 861 865 875 885 888 933 936 1015 1059 1060 

1087 1088 1111 1112 1131 1133 1136 1137 1138 1140 1142 1147 
1150 1151 1153 1155 1160 1161 1162 1163 1156 1209 1210 1211 
1212 1212 1213 1214 1215 1217 1219 1220 1222 1223 1227 1228 
1246 1253 1254 1255 1256 1256 1257 1258 1259 1261 1263 12'59 
1270 1271 1300 1301 1302 1303 1304 1305 1306 1310 1314 1315 
1316 1318 1319 1322 1323 1363 1365 1369 1457 1463 1620 1622 
1624 1625 1626 1627 1628 1630 1634 2622 2626 2627 2806 2817 
282"1 2832 2835 2840 3245 3248 3251 3298 3299 3300 3301 3355 
3362 3511 3513 3517 3519 3522 3523 3526 3526 3527 3536 3536 

) 
3538 3541 3545 3547 3550 3554 

R10 0000 OODA 101* 1446 1446 1447 1466 14B6 1487 1488 1518 "51: 15i9 1577 
1577 

R11 0000 OOOE 102* 
:J ?12 0000 oooe 103* 325 346 3_55 373 488 491 502 507 511 515 5*"0 

595 904 1541 1594 1596 1597 1657 1658 
~13 0000 OOOD 104* 1542 1553 1590 1591 1592 1652 1~53 1555 2618 2f.21 2634 

2635 2635 
~14 0000 OOOE 105* 299 300 301 301 302 303 304 362 363 393 403 

439 489 492 494 S58 563 567 915 918 924 151.19 15156 
1580 1588 1650 2619 263"7 

R15 0000 OOOF 107* 283 291 292 293 331 494 503 506 510 514 590 
581 582 702 703 798 898 899 900 302 906 907 977 

1084 1124 1167 1168 1232 1239 1550 1567 1581 1559 1651 1785 
1798 2620 3535 3542 3555 3567 

R2 0000 0002 93* 114 133 139 222 223 232 234 244 2119 251 253 
254 258 259 260 270 271 272 273 280 280 281 318 
319 399 400 405 406 408 409 415 418 ~11.C" 448 4'10 
452 457 474 475 624 627 628 635 637 638 639 640 
642 644 645 654 555 656 774 778 779 783 788 793 
799 804 812 817 218 819 820 842 852 8'52 866 876 
886 889 934 969 970 972 974 978 1') 19 1')20 1062 1220 

1222 1223 1224 1224 1223 1229 1243 121.14 1246 12u7 1311 13155 
1367 1367 1368 1448 1462 1463 1465 1471 1539 1540 1547 1548 
1558 1559 1569 1578 1579 1604 1605 1607 1509 1610 1611 1612 

) 1613 1615 1616 1618 1621 1622 1625 1£26 1528 1531 1635 16U8 
1649 1804 1806 1808 2566 2623 2624 2625 2626 2807 2808 2818 

") 
2819 2829 2833 2836 3246 3249 3252 3356 3363 3514 3523 3525 
3551 

R3 0000 0003 94* 118 119 120 245 246 249 266 2£:7 268 269 281 

~) 
282 283 370 374 378 380 402 415 440 449 453 5f)4 
568 742 745 922 925 925 935 1012 1013 1014 1016 1021 

) 



f 
lWDEL 3220 WRITEABLE CONTROL STORE TEST 06-232M91ROOA13 PAGE 86 08:11:57 05/10/82 

SYMBOL TABLE E CROSS FEFERENCE LIST ( 

1056 1068 1312 1317 1321 1324 1325 1328 1329 1332 1333 1355 ( 1356 1364 1368 1449 1805 1809 2810 2811 2820 2822 2832 331.12 
3343 3345 3346 3347 3350 3351 3352 3515 3537 3546 3568 3569 

R4 oeoo 0004 95* 122 123 124 126 134 136 275 276 277 278 278 
321 323 332 334 335 339 341 350 3')2 356 391 396 
406 411 416 417 420 423 428 430 431 431 433 434 
435 436 450 455 468 470 487 490 547 569 743 900 
908 910 914 916 973 974 975 9"76 976 1015 1016 1017 

1018 1018 1019 1064 1065 1077 1079 1086 1091 1093 1108 1110 
1115 1117 1157 1172 1174 1176 1185 1187 1283 1326 1327 1335 
1354 1806 2835 3516 3518 3520 3524 3524 3525 3544 3548 

R5 0000 0005 96* 124 126 127 127 129 130 131 134 1315 290 312 
372 374 413 414 426 1.126 438 438 441 457 555 '359 
647 673 699 700 736 737 740 748 833 844 854 8"18 
878 891 973 1077 1081 1194 1468 1469 1473 1475 1485 1488 

1522 1523 1640 1542 1777 1778 1789 1790 1796 1797 1811 20S7 
2059 2063 2065 2067 2069 2632 2633 2809 2812 2812 2823 2R?3 
2827 2838 2842 2844 3263 3265 3365 3517 3518 3547 351.18 3549 

R5HEX JOOO 117C 459 741 749 968* 1813 
R5X ClOOO 1188 973* 979 
R5XA 0000 1196 977* 

t 
R5XB 0')00 119E 971 980* 

( R6 0000 0006 97* 121 131 138 254 255 256 256 371 372 379 394 
398 447 453 464 461'; 496 497 498 501 505 509 513 
559 561 566 897 905 906 912 923 926 1076 1082 1469 

f 1471 1475 1477 1492 1493 1495 1508 1509 1516 1517 1772 1777 
1780 1782 1784 1789 1792 1794 1797 2821 3531 3532 3533 3538 

( 
3539 3549 3552 3569 3570 

( R7 0000 0007 98* 556 564 571 
F8 0000 0008 99* 132 133 138 139 557 568 572 3570 

( 
R9 0000 0009 100* 1173 1180 1181 1183 1184 1186 1279 
RANDO~ 0000 20~C 2703 2728* 
RANDW 0000 25AE 2337 2353 2474 2478 3130* 

( 
RDCHARO 0000 0898 333 335* « RDCHAR1 0000 OEB2 340 343* 
RDCHR 0000 OB8A 331* 349 358 

( 
RDCHR1 0000 OBC8 342 350* 

( RDCHR2 OGOO OBA6 336 339* 
RDCHR3 0000 OBBC 344 347* 
RDCSL 0000 264C 3211* 3224 
READCS aGDO 263E 2258 2269 2292 2314 2347 2362 3207* { 

READD oaoo 260A 2141 2162 2413 3187* 

( 
RESPRT 0000 OBE6 314 317 337 345 362* 368 477 750 

( RET 0000 DaDE 106* 775 784 785 789 790 794 795 800 801 805 806 
807 836 846 856 870 880 893 1572 1639 3360 

( 
RET2 0000 0001 45* 1848 3325 3381 

( RN1 0000 213C 2698 2704 2745* 
RN10 0000 2144 2747* 

t 
RN11 0000 2148 2748* 

( RN6 0000 2138 2729 2738 2744* 
R~7 0000 2140 2700 2705 2746 * 

( 
RNSAV:;; 0000 2120 2728 2739 2743* 

( RP 0000 157C 1355 1539* 

t 

) ) ,) 



( 
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MJDE;L 3220 WRITEABLE CONTROL STOR~ TEST 06-232M91ROOA13 P.1. ~E 87 08:11:57 05/10/82 

) 
SY~BOL TABLE & CROSS REFERENCE LIST 

1 
P.SAVE 0000 2AE8 116 932 939 968 980 1011 1023 1055 1100 1107 1119 1202 

1240 1335 1497 3283 3305 3504* 
?UN 0000 184C 383 176 7 * 

) 
?,USIT 0000 ODEO 384 576* 
SELTS'l' 0000 16E8 597 676 722 1695* 
SET.RTN 0000 1704 1300 1305 1707* 
S:::TKS 0000 141A 262 320 695 1268* 
SETUP 0000 1444 1150 i300* 
SINK 0000 16D6 1184 1213 1219 1227 1257 1262 1278 1613 1683* 
S7 0000 OA6E 232* 

) STA~SG 0000 1754 854 1726* 
START 0000 OA80 232 243* 
START' 0000 OA60 145 220* 238 1819 
~TART3 0000 OA7E 151 152 153 238* 
STAT 0000 0009 51* 1841 1842 1843 1845 1860 1861 1910 1911 1935 193E 19 0 4 

1995 2020 2021 2042 2081 2082 
STOP.TST 0000 18EO 483 181 7 * 
:AB 0000 0008 50* 2767 2768 2769 2779 3193 3193 3195 3196 3199 3200 3215 

3215 3216 3217 3219 3221 3314 3317 3318 3319 3320 3322 3323 
3329 

~.BF~IN':' 0000 18BA 1764 1902* 
.A.BPRT 1 0000 18C4 1806* 1810 
f..1LI 0000 26~6 1874 1897 1906 1931 1956 1978 200Q 2037 2077 20~7 25f1 25-"!3 

2643 2839 3260 3281* 
~ALLIO oaoo 2712 3285 3288* 

) -rA1LI1 0000 2728 3292 3295* 
A1LI2 0000 274A 3287 3302 3305* 
ALLY 0000 1804 696 1755* 2840 3261 3284 
DCSS1 0000 1AA5 2046* 
EMP 0000 2AE4 417 1J.20 430 433 435 3502* 
E'ST 0000 17C 8 402 48C 550 552 - 571 572 554 590 630 633 1750* 
E:STO ~OOO 1B88 2111 2128* 
ESTOO 0000 1B88 2130* 
£ST01 0000 1C04 2187* 
~ST03 0000 1D26 2332* 
t:ST::l6 aooo 1EEE 2539* 
ESTJ7 0000 20CO 2697* 

) ~::S':'1 0000 1C04 2111 2185* 
EST2 0000 1C6C 2111 2247* 
:::ST3 0000 1 D26 2111 2330* 
::ST4 0000 1D76 2111 23 7 5* 
EST5 0000 1E3C 2111 2456* 
~S'::'5 0000 1EEE 2111 2537* 
EST7 0000 20CO 2111 2695* 
EST8 0000 2152 2111 2760* 
EST9 0000 217A 2112 2804* 

j '"'ESTA 0000 1930 1865* 
ESTB 0000 194A 1856 1877* 

) 
_ESTC 0000 1956 1889* 
'i'ESTD 0000 197C 1890 1899 1910* 

ESTE 0000 19AC 1912 1935* 

) 
_ESTEF1 0000 19D4 1948 1961* 
'I'ESTEF2 0000 HOE 1987* 

) 



( 
MODEL 3220 WRITEABLE CO~TROL STORE TEST 06-232M91ROOA13 PAGE 88 08:11:57 05/10/82 

SYMBOL TABLE & CROSS REFERENCE LIST 

TESTF 0000 1A56 2018* 2079 
TESTG 0000 n90 2018 2039* ( 
TESTOP 0000 OD8E 481 547* 
TESTS 0000 1B60 656 2111* 
TIME 0000 OA4E 209* 935 ( 
TIMER 0000 1i62 932* 
TITLE 0000 1B24 290 2100* 
TOTAL 0000 16EE 608 710 712 718 740 1698* 
TOTERR 0000 16FO 748 822 824 1699* 1853 3298 3300 
TOTMS(; 0000 1732 736 1722* 
TSAVE 0000 2824 1965 1981 1989 2012 2495 2515 3111 3112 3135 3136 3240 3248 

3270 3388* 
TST 0000 OOOE 57* 2202 2202 2223 2336 2338 2338 2352 23~2 2354 2473 24"5 

2479 2491 2495 2496 2498 2499 2511 2515 2517 2705 3111 3135 ( 

3195 3216 3235 3240 3270 

( 
TSTOOA 0000 1B92 2133* 2137 2148 

( TSTOIJB 0000 1BCA 2152* 2158 2168 
TSTOn 0000 1C10 2191* 2208 
TST01C 0000 1C3E 2211* 2229 
TST02A. 0000 1C72 2251* 2255 ( 
TSTO'2B 0000 1C90 2262* 2266 

( 
TST02C 0000 1CEE 2296* 2300 

f TST02D 0000 1CC6 2281* 2289 
TST02E 0000 1CCA 2282* 2287 

( 
TST02F 0000 1CAE 2273* 2278 

( TST02H 0000 1;)02 2303* 2311 
TST02J 0000 1D06 2304* 2309 

( 
TST03A 0000 n32 2336* 2343 

« TST03B 0000 1r;56 2352* 2359 
TST04A 0000 1J7C 2381* 2443 

( 
TST04B 0000 1')94 2389* 2436 
TST04C 0000 BA8 2395* 2399 
TST04D 0000 1DC2 2405* 2420 

{ 
TST04E 0000 1DDC 2407 2413* 
TST04F 0000 1DFA 2411 2418 2422* 
TST04::; 0000 1E02 2425* 2429 

{ 
TST05A oooe 1E4E 2473* 2484 
TS'I'05B 0000 1£88 2491* 2505 
TST05C 0000 1EBE 2492* 2500 

( 
TST05D 0000 1EAA 2497 2502* 
TST05E 0000 1EC4 2511* 2523 
TST05F 0000 1ECA 2512* 2518 

( 
TST05G 0000 EDC 2516 2520* 
T'ST06A 0000 1F12 2552* 2579 
TST06B 0000 1F18 2542 2554* 2564 
TST06C 0000 1? 34 2556 2564* 

" ( TST05D 0000 1F3A 2540 2566* 2577 
TST06E 0000 1F58 2568 2576* 
TST06F 0000 1F8C 2597* 2601 

(, TST06H 0000 1EF2 2540* 2610 
T,ST07A 0000 20DO 2703* 2707 2709 2718 
TST08H 0000 215.a. 2766* 2781 

<-TSToaL 0000 2166 2772* 2780 

t 

) • ., ) 
" ,.) 
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~:JDEL 3220 WRITEABLE CONTROL STORE TEST 06-232M91ROOA13 PAG~ 89 08:11:57 05/10/82 

SY~30L TABLE £ CROSS REFERENCE LIST ) 

TST9.~R? 0000 21BA 2813 2827* 
TSTE~,( 0000 1358 473 646 669 692 1084 1Cg7 1202* 2503 2521 2717 2775 
TS':BE~1 0000 13AA 1216 1218 1227 * 
TST3?<:2 0000 DBA 1225 1232* 1249 

'; TST3?!<3 0000 13D6 1205 1208 1221 1226 1231 1238 1240* 
TST!B~u 0000 13E8 1230 1246* 1248 

) 
TS':'3~!(5 01)00 13EO 1233 1243* 
TST3?K5 aoeo 13D2 1239* 124') 
TSTDJ 0000 13F 4 688 730 815 1056 1129 1148 1158 1253* 
TST£ND 0000 OEC4 662* 2169 2230 2315 2363 24q4 2524 2650 2824 284" 2:>l.!6 , 
TST~3''; 0000 171C 647 1717* 1718 
TSTCP1 0000 ODA6 548 555* 

) 
TSTOP2 0000 ODAE 558* 570 
TS!:>?3 0000 ODC4 562 566* 
TSTC'P4 0000 ODCE 56~ 569* 
TT1t.NEW 0000 HBA 2518* 2651 
T:'53?!1 OOCO 1FB2 2589 2615* 
TT63aN1 0000 200C 2635 2645* 
TT6ERR 0000 HFC 263'5 2640* 
TTY 0000 0006 4B* 
TTY~::! 0000 143C 1281* 
UNARY 0000 1154 563 567 922* 
UN~.RY1 0000 1156 923* 927 
VALC!-ii( OJOO 1870 17 Sf: 1776* 
V~LC'C1 0000 1894 1758 1788* 
VIRT.\DRS 0000 283C 1541 1552 1597 1634 1658 33Sl!* 
WAN DR 0000 2590 2492 2512 2714 3109* 
WASDU 0000 16EA 287 581 609 709 733 1059 1062 1166 1696* 
ilASJ'!1 0000 16EC 285 582 690 1060 1065 1697* 
WCS~I 0000 181C 1753* 
''':CS::: 0000 1810 175-': ... 
WR:'I',} 0000 25F8 214C 2151 31"73* 
XI1 0000 14FE 1469* 1474 
XI1'5A. 0000 14r'C 1462* 
XT~ .LL 0000 150E 1472 1475* 
XI3 0000 152A 1l!92* 
XI32 0000 14D4 i32C 1364 1446* 
X:32~ COOO 14E2 145~* 

XIu 01]00 1540 149~ 1496 15 00 * 
XTC: :JJOO 1544 1498 1502* '504 
XI2?? 0')00 1548 147C 1476 1508* 
x:;:x::::- 0000 1546 1~/7 1504* 
Z~F:' 0,']00 0004 ~5* 1850 1851 1252 1853 B~: 2130 2130 2131 21 21 :: 2136 

213;' 2139 2150 21')4 2151=' ,q 2160 2'160 2251 22 22 4 2250 
2260 2262 2263 2265 2271 271 2273 2276 2277 22 22 4 22q6 
2298 2299 2378 2378 2379 ~87 2403 2576 2577 25 2~ 3 3145 

) 
314~ 3146 3147 3148 3150 150 3207 3207 "3208 33 33 7 3378 

Zf2G1 0000 1466 131 ..- 1315 
ZER02 0000 1476 131 * 1319 

) ZER03 ooao 1486 132 * 1323 
ZERO:t~ 0000 OD76 5C * 1752 1754 1155 
ZEROHE2 0000 OD5E 50 'It 1753 

) ZEROS 0000 284C 221 3398* 

} 



., 
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