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EXTENDED ARITHMETIC UNIT DIAGNOSTIC

This diagnostic program confirms proper operation of the HP 12579A Extended

Arithmetic Unit (EAU) option for the HP 2115 and 2116 computers.
The program tests the EAU instruction set (i.e., DLD, DST, MPY, DIV etc.) by

running non-EAU subroutines and EAU instructions with the same arguments and

comparing the actual results with the expected results.

HARDWARE CONFIGURATION

This program runs on an HP 2115 or 2116 computer (4K minimum core size) with
the HP 12579A EAU option. A teleprinter can optionally be included to report

diagnostic messages during execution of the program.

FUNCTIONAL AND OPERATIONAL CHARACTERISTICS

Since the actual EAU results are compared with the expected results obtained
by running the non-EAU routines, the diagnostic should be executed only

after the following diagnostics have been successfully executed:

I Alter-Skip Instruction Test

H Memory Reference Instruction Test

[ Shift-Rotate Instruction Test

I Teletype (TTY) Diagnostic (if a teleprinter is used)

If the teleprinter is used, the SIO teleprinter driver is loaded and con-
figured first. Then the diagnostic program is loaded and optionally con-
figured by setting the SWITCH REGISTER as shown in Table EAU-1. The con-
figuration process loads the hardware SWITCH REGISTER bit settings into an
internal switch register, which is read by the diagnostic during execution

(if hardware SWITCH REGISTER bit 0 is set OFF).
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To modify the program options during execution, set the SWITCH REGISTER bit
0 ON and set the other program option bits according to Table EAU-1. With
SWITCH REGISTER bit O set ON, the diagnostic ignores the internal switch
register and reads the hardware SWITCH REGISTER to determine program control.
The program can be reconfigured at any time by starting the program at loca-
tion 1118*, setting the SWITCH REGISTER program option bits and pressing RUN.

(See Operating Instructions, step h.)

To avoid reconfiguring the driver and diagnostic before subsequent uses, load
the SI0 System Dump program and use it to punch a paper tape copy of the con-

figured driver and diagnostic.

To start a run of the diagnostic after configuration is complete or after a
configured tape has been loaded, set the computer to the starting address,
select program options by setting the SWITCH REGISTER as listed in Table
EAU-1 and press RUN.

If an error is detected, the program can print a message on the teleprinter
and/or halt with a value displayed in the computer MEMORY DATA Register,
depending upon the SWITCH REGISTER settings. (See Diagnostic Messages.)

If a trap cell halt occurs, the computer displays 1060xx (xx = the trap cell
location). The cause of the halt must be determined by the user; after the

error is corrected, the user restarts the program from location 1008.

LIMITATIONS

This diagnostic is a unit diagnostic. No system interaction with the Direct

Memory Access (DMA), Memory Protect, or Memory Parity options is checked.

*The program can be configured starting at 2 _ only after loading and before
the SIO System Dump is loaded or the program is run for the first time.
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This diagnostic does not check the EAU in single cycle operation.

This diagnostic does not test that the CRS signal resets the EAU option.

PROGRAM ORGANIZATION

This diagnostic consists of ten sections; each tests one of the ten EAU instruc-

tions:

Test
Number (octal)

N O xRN

10
11
12

Name

DLD
DST
MPY
DIV
ASR
ASL
LSR
LSL
RRR
RRL

(Double Load)

(Double Store)

(Multiply)

(Divide)

(Arithmetic Long Shift Right)
(Arithmetic Long Shift Left)
(Logical Long Shift Right)
(Logical Long Shift Left)
(Rotate A and B Right)
(Rotate A and B Left)

The diagnostic executes the ten sections in sequence. One pass through the

diagnostic is defined as 1500 loops through the ten sections. A loop is

defined as execution of all ten sections with a new argument generated for

each section (program option bit 6 set OFF for all ten instructions). If

program option bit 6 is set ON at any time before or during any execution of

the ten sections, the loop is not counted toward the 1500 which constitute

a pass.
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MEMORY_ ALLOCATION

The arguments generated before each instruction test (as long as program option

bit 6 is set OFF) are Located in specific areas of core. (See Figure EAU-1.)

Before each EAU instruction test (except DLD) the A- and B-Registers are loaded
with the contents of RNA and RNB respectively. For DLD, RNA and RNB are ex-

pected to be in the A- and B-Registers after the instruction is executed.

Bit 0 of the contents of RNE and RNO are set Into the E and OV Register, respec-
tively, before each EAU instruction. RNM holds the multiplier for the MYP

instruction and the divisor for the DIV instruction.

The expected and actual results of each instruction test are also stored in

memory in fixed locations. Figure EAU-1 shows where they are stored.

To check an instruction using specific arguments (supplied by the user), the
argument storage locations can be set manually through the front panel. Once
the arguments have been loaded into core, the diagnostic is run with program
option bit 6 set ON. For shift/rotate tests, the shift value is set in SHFT

(memory location 1178).
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112 RNA A-Register contents
113 RNB B-Register contents

114 RNE E-Register contents working arguments
115 RMN Multiplier/divisor ? before instruction
is executed

116 RNO OV-Register contents
117 SHFT shift count for shift/rotate instruction

120 IL# # indirect addressing levels (0 = direct) )

121 EA  expected A-Register result or expected double store
122 EB  expected B-Register result result

123 EE  expected E-Register result

124 EO  expected O-Register result

125 AA  actual A-Register result

126 AB  actual B-Register result

127 AE actual E-Register

130 AO actual O-Register result

131 SA
132 SA actual double store results
132 SB

Figure EAU-1. Fixed Core Locations For Arguments And Results

The E-Register (loaded with bit O of RNE before the EAU instruction is executed)
is not expected to change after execution of the EAU instruction and an error

condition occurs if it does not remain intact.
The OV-Register (overflow) is loaded with bit 0 of RNO before execution. The

OV-Register is tested after instruction execution in the same way as the E-

Register, with the expected results shown in Figure EAU-2.
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DST
DSD
RRR > should not change
RRL
LSR
LSL

ASR should always be 0
MPY

DIV should be 0 unless a divide error occurred, then it should be 1

ASL should be 0 unless a significant bit was shifted out, then it
should be 1.

Figure EAU-2. OV-Register Expected Results

DIAGNOSTIC MESSAGES

Two kinds of messages, general and error, are typed on the system teleprinter.
The general messages are typed only if program option bits 1 and 10 are set

OFF. The general messages list as follows:

Message Description
EAU DIAGNOSTIC An introductory message printed only at the beginning

of the diagnostic.

EOT x This message is printed before an "end-of'test'" halt
(program option bit 15 set ON). x is the octal test

number.

END OF PASS x The '"end-of-pass' message is printed at the end of a

diagnostic cycle where x is the decimal pass count.
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Error messages are printed if the hardware includes a teleprinter and only if
both program option bits 1 and 11 are set OFF. All error messages are prefixed
with "E-x,'" where x is the octal number of the test where the error occurred.
The prefix is followed by the mnemonic instruction name. If the instruction
test is in the shift/rotate group, the octal shift count follows; if the in-
struction was not shift/rotate, the indirect addressing counter, IL = x, is

indicated, where x is the number of indirect addressing levels.

If the register or core results fail to match the expected results, the

actual contents and the expected contents are printed. Only registers that
failed are printed; all others are assumed correct. For all instruction

tests except DLD and DST, the original contents before execution of the B-

and A-Registers are listed as part of the error message, whether the regis-
ters failed during execution or not. The E- and OV-Registers are never listed

unless they failed.

For Example:
E-1 DLD IL=4 B,A = 052352 122516 SB 052352 066421 E=0 SB 1 OV=1 SB 0

This message occurred in test 1 (DLD instruction) with the instruction
executed at the fourth indirect addressing level. The B,A,E, and OV results

did not compare with the expected results.

E-11 RRR 20 B,A WAS 000007 000003 B,A = 000003 000006 SB 000003 000007

An error occurred in test 11 (RRR instruction) with the shift count set at
208' The original B- and A-Register contents are shown, regardless of
whether or not they failed (which they did). The current values and the

expected values are both shown to indicate that the registers failed.

E-5 ASR 20 B,A WAS 154056 166602 OV=0 SB 1

The error occurred in test 5 (ASR instruction) with the shift count set at
208'
not fail. Only the OV-Register failed.

The B,A Register contents before execution are reported, but they did
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The abbreviations used in the above messages are:

Abbreviation Meaning

A A-Register

B B-Register

E If at beginning, signifies error message;

otherwise, E-Register.

ov OV-Register (overflow indicator)

M Core memory

SB Should be

IL Indirect addressing level

The B-Register contents is always listed before the A-Register contents.
Memory, B, and A-Register contents are listed as six octal digits. The

octal shift field is two digits.

COMPUTER HALTS

If no teleprinter is available for error reporting and if program option bit

14 is set OFF, the computer halts when an error occurs with the actual register
results loaded into the A,B,E and OV-Registers. (For a DST instruction, A,B
contain the results actually double stored.) After an error halt, check the
memory locations listed in Figure EAU-1 to find the working arguments and the

expected results.

Other halts and their causes are listed below in Figure EAU-3.

Memory Data Meaning
1020xx Error halts (xx = test #)
102076 End of test halt (A<B <test #)
102077 End of pass halt
1060xx Unexpected trap cell halt (xx = select code)
107000 Start of configuration halt
107077 End of configuration halt

Figure EAU-3. Computer Halts
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Table EAU-1

Program Options--SWITCH REGISTER Settings

1514 13(12y11|10| 9| 8 | 7 |6 |5 ([4]3 ]2 |1 |0

Bits Function

0 Set ON to use the external hardware SWITCH REGISTER
settings. Set OFF to use the internal switch regis-
ter settings.

1 Set ON to indicate that no teleprinter is available.
Set OFF to indicate that a teleprinter is being used.

2-5 Spares

6 Set ON to suppress the number generator at the begin-
ning of each instruction test. Set OFF to generate
new arguments for each execution of an instruction
test.

7 Set ON to suppress the indirect addressing portions
of the instruction tests. Set OFF to execute the
indirect addressing portions of the instruction tests.

8 Set ON to repeat the current test with new arguments
if bit 6 is set OFF.

9 Set ON to break out of any test which finds an error.

10 Set ON to suppress non-error messages.

11 Set ON to suppress error messages.

12 Set ON to halt the program at the end of a pass.
(MEMORY DATA Register = 1020778.)

13 Set ON to repeat the current test with the same
arguments each time.

14 Set ON to suppress halting the program upon finding
an error.

15 Set ON to halt the program at the end of a test.

(MEMORY DATA Register = 102076, and A- and B-
Registers contain the octal test number.)
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OPERATING INSTRUCTIONS

ae.

If a configured version of the diagnostic is available, load it with
the Basic Binary Loader and skip to step e; otherwise, if a teleprinter
is included in the hardware, load and configure the SIO teleprinter

driver.
Load the binary object tape using the Basic Binary Loader.

If an internal switch register is to be used, then configure the

diagnostic as follows:

1. LOAD ADDRESS 28.

2. Press RUN. The computer halts with 1070008 in the MEMORY
DATA Register.

3. Set the SWITCH REGISTER according to Table EAU-1.

4. Press RUN. The computer halts with 1070778 in the MEMORY
DATA Register. The internal switch register now contains

the desired options.

If desired, use the SIO System Dump program to punch a copy of the con-

figured diagnostic (only if the teleprinter driver was loaded).

LOAD ADDRESS 1008.

Set the SWITCH REGISTER for any desired options according to Table EAU-1.
Press RUN.

1. If program option bits 1 and 10 are both set OFF, the diagnostic

types a preamble message and starts the first test.

2. To access a specific test, set program option bit 15 ON. The pro-
gram halts at the end of each test with 1020768 in the MEMORY DATA
Register and the test number in the A- and B-Registers. Press RUN
to continue to the next test. If necessary, set program option
bits 11 and 14 ON to suppress error halts and error messages until
the desired test is reached. When the desired test is reached, set
program option bit 15 OFF, and set program option bit 8 ON. The

test is looped with new arguments each time.
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3. Normally, the program should be run with all program option bits
set OFF. If an error is found, the program prints a message. If
no error is found, the program cycles once approximately every
minute. If errors do occur, set the program option bits according
to Table EAU-1.

h. To reconfigure the internal switch register, LOAD ADDRESS 1118 and perform
steps c-2 through c-4.
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APPENDIX A
DIAGNOSTIC CONTROL

The following is a description of diagnostic control within the DLD, DST and
ASR tests. Control for the MPY and DIV tests is similar to the DLD test.

The ASR test is representative of all shift/rotate instruction tests.

DLD Test

DLD Tests the '"'double load'" instruction as follows:

a. If program option bit 6 is set OFF, the program generates new arguments.
If program option bit 6 is set ON, then previously generated arguments

are used.
b. The indirect addressing level counter is cleared.

c. The expected results (obtained by the non-EAU routine) are computed for

later comparison.

d. The actual EAU instruction is modified to reflect the level of indirect

addressing (level 0 is direct).

e. The E- and OV-Registers are loaded with bit 0 of generated arguments RNE and
RNC respectively.

f. The A- and B-Registers are cleared.

g. The DLD EAU instruction is executed and the expected results compared

with the actual results.

h. If no errors exist, the program continues with step i; if an error is

found, DLD test performs the following:

1. If program option bit 1 is set OFF (indicating that a teleprinter
is available) and if program option bit 11 is set OFF (indicating
that error messages are to be printed), then an error message is
printed on the teleprinter. If either program option bit 1 or 11

is set ON, the error message is bypassed.
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EAU-

2. If the program option bit 14 is set ON, the program jumps to step 3.
If program option bit 14 is set OFF, then the program halts. Press

RUN to continue the program.

3. If program option bit 9 is set ON, the program jumps to step k.

Otherwise, the program continues below.

i. If program option bit 13 is set ON, the program loops back to step e.
Otherwise, it continues below.

j. If program option bit 7 is set ON, the indirect addressing tests are
skipped. If program option bit 7 is set OFF, then the program increments
the indirect addressing level counter. If the counter value is less than
5, the program loops back to step d. If the counter is equal to 5, then
the program continues below.

k. If bit 15 is set OFF the program jumps to step 1 below; otherwise, the
following occurs:

1. If option bits 1 and 10 are set OFF, the "EOT 1" message is printed.
If either program option bit 1 or 10 is set ON, the message is by-
passed.

2. The program halts with 1020768 in the MEMORY DATA Register. The A-
and B-Registers contain the test number (1). Press RUN to continue.

1. If program option bit 8 is set OFF, the program continues on to the next
EAU instruction test. If program option bit 8 is set ON, the program
loops back to step a.

DST Test

DST tests the '"double store'" instruction as follows:

a. If program option bit 6 is set OFF, new arguments are generated. If
program option bit 6 is set ON, then previously generated arguments
are used.

b. The indirect addressing level counter is cleared.

c. The EAU instruction is modified to reflect the level of indirect

addressing (level 0 is direct).
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The expected results (obtained by the non-EAU routine) are computed and

stored.

The DST EAU instruction is executed and the expected results compared

with the actual results.

If no errors exist, the program jumps to step g. If errors are found,

DST performs the following:

1. If program option bits 1 and 11 are both set OFF, an error message
is printed. If either bit 1 or 11 is set ON, the message is

suppressed.

2. If program option bit 14 is set OFF, the computer halts with 1020028
in the MEMORY DATA Register. The program continues when the oper-
ator presses RUN. If program option bit 14 is set ON, the program

does not halt.

3. If program option bit 9 is set ON, the program jumps to step i.
If program option bit 9 is set OFF, then the program continues

below.

If program option bit 13 is set ON, then the program repeats the test
using the same arguments (loops to step d). If program option bit 13

is set OFF, the program continues below.

If program option bit 7 is set ON, the indirect addressing tests are
skipped. If program option bit 7 is set OFF, the indirect addressing level
counter is incremented. If the counter value is less than 5, the pro-

gram loops back to step c.

If program option bit 15 is set OFF, then the program jumps to step j;

otherwise, the following occurs:

1. If program option bits 1 and 10 are both set OFF, then "EOT 2"
message is printed. If either program option bit 1 or 10 is set

ON, the message 1s bypassed.

2. The program halts with 1020768 in the MEMORY DATA Register. The
A- and B-Registers contain the test number (2). Press RUN to

continue.
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j. If program option bit 8 is set OFF, the program continues on to the next
instruction test. If program option bit 8 is set ON, the program loops

back to step a.

ASR Test

ASR tests the "arithmetic long shift right" instruction as follows:

a. If program option bit 6 is set OFF, new arguments are generated.
If program option bit 6 is set ON, then previously generated arguments

are used.
b. The shift counter is cleared if switch 6 was OFF.
c. The non-EAU subroutine is executed to obtain the expected results.
d. The actual EAU instruction is modified to reflect the shift level.
e. The registers are initialized.

f. The EAU instruction is executed and the expected results compared with

the actual results.

g. If no errors exist, the program jumps to step h.

If an error is found, ASR performs the following:

1. If program option bits 1 and 11 are both set OFF, then an error
message is printed on the teleprinter. If either program option

bit 1 or 11 is set ON, the message is bypassed.

2. If program option bit 14 is set ON, the program jumps to step 3.
If program option bit 14 is set OFF, the program halts with 1020058
in the MEMORY DATA Register. The program continues when the

operator presses RUN.

3. If program option bit 9 is set ON, the program jumps to step j.

Otherwise, it continues below.
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If program option bit 13 is set ON, the program loops back to step d.

Otherwise, it continues below.

If program option bit 6 was ON at the beginning of the instruction

test, the program skips to step j. Otherwise, the program increments
the shift counter and checks to see if the counter value is equal to 20.
If it is less than 20, the program loops back to step c. Otherwise, it

continues below.

If program option bit 15 is set OFF, the program skips to step k; other-

wise, the following occurs:

1. If program option bits 1 and 10 are OFF, the "EOT 5" message is

printed. Otherwise, the message is bypassed.

2. The program halts with 102076, in the MEMORY DATA Register. The

8
A and B registers contain the test number (5). Press RUN to

continue.

If program option bit 8 is set OFF, the program continues on to the
next test. If program option bit 8 is set ON, the program loops back
to step a.
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0094¢ THIAQOYE END OF TESY HALT (ACBeTESTH)

PO28« Ye1a2@77 END OF PASS MWALY

PO26+ TR{BOOXX UNEXPECTED TRAP CELL WALT (XX ® SELECT CODE)

B027+« TeiB7088 BSTARY OF CONFIGURATION MALT

028« TR{ATBY7 END OF CONFIGURATION HALT

020«

P038» AWYITCH SETTINGS

AP31e

PR32 BWITCH MEANING IF SET OR UP

0033« 18 HALYT AT END OF TEST (AsBeTESTH)

00340 14 SUPPRESS ERROR HALTS

o385« 13 REPEAT LAST TEST WITH SAME VARIABLES
P38« 12 HALT AT END OF PASS (MLY 7))

6837« 11 SUPPRESS EFRROR MESSAGES

0O38e 10 SUPPRESS NONERROR MESSAGES

#039» 9 BREAKOUY OF TEST ON ERROR

P40 A LOOP IN TEST o NEW DATYA IF 8w, 6 IS DOWN
0041« 7 SKIP INDIRECT ADDRESSING TESTS

0842« 6 SUPPRESS THE NUMBER GENERATOR

0243 5

08440 4

0948+ 3

-1 rIxs ?

P47 1 INDICATES THAT NO LISY DEVICE IS AVAILABLE
@848 2} USE EXTERNAL SWITCH REGISTER



PAGE

2050w
2981«
ses2
2083
8084
e9ns
oese
0es?
odss
o089
ooee
] [ 3]

2063
2064
1 [ 1]
oeéé
00867 »
eose
2089
eere
e8!
eer2
9873
0874
gers
0076«
ee77
o078
2870y
o08e
] 13
CT1}H]

hRgs x0i

EAU DIAGNOSTIC

FAU MACRO CODES WITHOUY

p4gonR
24409
aegae
ad400
21020
egela
21840
0Q049
21190
ani1e9

neea2

ga1099
ae100

e9102
20107
osasn
oeen!
f6412

70108
s0108

peta7
eat1a7

29110
LAY
20111

228476

nanse2

062367
202363

eanpee
228476

oLh EQU
DST  EQU
MPY  EBQU
plv  EQU
ASR EOQU
ASL  EQU
L8R  POQU
L8L EQuU
RRR  EQU
RRL  EQU
JMP
ORG
JMp
LIST EQU
EXEC EQU
A gau
B fau
CRLF E0U
ORG
DEF
ORG
oer
ORG
NOP
JMp

BIT 15

42008
44008
2008
4008
jogne
208
10408
408
11008
toee

CONPG

1008
STARY

1828
1078
64128

1068
END

1978
EXRTN

1108
CONFE

DOUBLE LOAD
DOUBLE STORE

MULTIPLY

DIVIDE

ARITHMETIC SMIFT RIGHMT 16
ARTTHMETIC SMIFY LEFT 16
LOSICAL SHIFT RIGHT 16
LOGICAL SWIFY LEFT 16
ROYATE RIGHT 16

ROTATE LEFY 18

G0 CONFIGURE

80 RUN EAU DIAGNOSTIC

LINK TO 810 LIST DRIVER
LINK YO DIAGNOSTIC MONITOR

ASCII CARRIAGE RETURN/LINE FFED
LAST WORD ADDRESS « FOR S10 DUMP
RETURN ADDRESS PROM EXFC CALL

SECONDARY ENTRY POINT « NOT USED

G0 CONFIGURE DIAGNOSTIC



PAGE m2m90 ms@t CONSTANTS, VARIABLES, MESSAGES, ETC,

Bo84
2088
fvae
o087
goes
peess
o099
2991
geoR
feo3
0004
¢eos
(1 11 ]
oee?
g098
#0990
gle0
gi0ie
2182
gie3
Q104
8108
2108
2107
Bi0e
o109
Piie
P11
P112
B113v
P11 4
21418
0116
d1L7
B118
0119
2120«
0121
o122
0123
g124
9185
9126
0127
0128
0129
6130
0134
2132
0133«
U334
0138
D138
8137
@138
2139

AB112
peL1y
22114
#0118
n0116
80417
egy20
sa12!
o022
CLER-D)
29124
ee123
aa126
9127
#0130
20134
28132

nB8133
09134
a09138
sB136
o013
98149
a0141
09142
NO143
AP144
o148

00146
ee147
29180
aoL8t
esi82
20183

001354
ne158
00136
o887
e818p
#0161
80142
20163
pe164
20168
20166
a0187

seive
20171
ae172
#e173
o174
28178

00000
sere0e
eeB00e
esneee
sonose
A80008
000000
200000
o0none
penpoe
eenaee
200000
pen0e0
200009
anBNee
200000
200000

200131
e00a09
200009
s00008
aspene
se08e0
177777
LT L)
PR0R0Y
e20000
ne08e0

eent147
soveea
100147
100180
100181
100192

geade?
e0e0a19
paevll
foe012
eseeL”
socend
osgele
svende
onsa’2
apear?
nP3366
8eas3?7

neeoel
L1 hY 1
#0200
001000
Aleage
1090a0

RNA
RNB
RNE
RNM
RNO
SHFY
ILw
EA
EB
EE
€0
AA
AB
AE
AO
aA
a8

DSA
FLGE
18R
LENT
REY
86
SBCNT
TSTH
11

Y2

T3

APY
DAD

B7
Bl
Aty
812
817
a20
830
8éo
872
LY
6366
8377

BlTe
BITS
81vy
BITS®

BIT12

BIT1S

- NOP

NOP
NOP
NOP
NOP
NOP
NOP
NOP
NOP
NOP
NOP
NOP
NOP
NOP
NOP
NOP
NOP

oer
NOP
NOP
NOP
NOP
NOP
ocT
NOP
NOP
NOP
NOP

DEF
NOP
DEF
ogr
OEF
oer

ocY
ocY
ocr
ocY
ocy
ocY
ocY
ocY
ocY
oCY
ocy
neyY

ocCy
ocT
ocY
oty
ocCY
ocy

SA

177777

DAD

vei,l]
*'l.t
eei,lI
ewi,l

4
10
11
12
17
20
30
60
72
7?7
366
377

1

to0
200
1one
teo0e
180000

WORKING ARGUMENTS

INSTRUCTION SHIFY

OR OPERANDS

FIELD

# INDIRECT ADORESSING LEVELS

EXPECTED REGISTER

RESULTS: A REG
8 REG
E REC
0 REG

ACTUAL REGISTER RESULTS: A REG

8 REG
E REG
0 REG

CONTENTS OF D8T MACRO
CONTENYS OF DSY MACRO

® MEANS 8SW, 6 DOWN DURING LOOP
INTERNAL SWITCH REGISTER
COUNT OF LOOPS WITH 8W, 6 DOWN
REGISTER ERROR INDICATOR

STATE OF SWITCH 6
COUNTER USED WITH
TEST C(ERROR) #

TEMPORARY STORAGE
TEMPORARY STORAGE
TEMPORARY STORAGE

DIRECT ADDRESS
1 INDIRECT LEvVEL

2 INDIWNECY LEVELS

3 INOEIRECT LEVELS
4 INDIRECT LEVELS

ASCIX o

SWITCH 8



PAGE

2140«
0144
o142
8143
9144
2148
B146
2147
0148
ai149
o188
2481
8192
0183
8154
0188
8188
8187
#1858
0189
0160
@161+
81862
0163
0164«
@168
0166
6187
g168
21690«
pt170
o171t
0172¢
0173
o174
g175
2178
e17”y
2178
0179«
gi8e
2184
p182
0163
0184
9188
o108
0187
g1
0180«
o190
0194
0192«
6193
0194
2198

LAY

f8176
eeL77
CLELL
aegey

eo17@
eeae?
eegn3
o004
eeens
80206
08184
00188
80187
eeny
ea164
00219
fa21
68168
28212

28213
o214

20818
#9218
08217
an22e

o221
es222

ea223
29224
20228
20226
00227
78230

29231
29232
a0R33
a8234
99238
202346
083y7
eo24e
00241

ap242
22243

29282
20260
A8263

#oi

177777
177773
177772
177780

oo
890083
e0edes
sreoed
goeees

P00013

es0024
200046

202734

230060
n20040

fe2002
004002
2350800
837400

1060014
106877

191020
100020
101040
100040
1081100
100100

f0n2et
ece264
eee274
280242
cee282
000263
000112
200118
nep278

Q6412
p42801

242816
284139
054130

ME77
MG?77 A
ME778

pec
oEc
] A4
oec

EQu
DEC
oec
DEC
pec
L] 44
€Qu
EQu
(411
DEC
EQU
DEC
DEC
eQu
nEC

ASC
ASC

ocY
ocT
ocT
ocTY

ocY
ocYy

DEF
DEF
per
DEF
OEF
oer

DEF
DEF
pEF
OEF
oEF
DEF
oer
DEF
DEF

ABS
ASC

ASC
ASC
ASC

a7
L3 Y
812
11
B2
20
3
877
1800

1,080
1,

2002
4902
35000
37400

06001
106877

ASR,I
ASL,!
LOR,Y
L8L,I
RRR,I
RRL,?

AMNM
BAM
BAWM
Ml
mMG77
MGY78
ANA
RNM
STAM

CRLF

CONSTANTS, VARIABLES, MESBAGES, ETC,

2 ASCII 8'S
2 ASCIT SPACES

ASR
ASL
L8R
L8L
RRR
RRL

wITHOUY
WITHOUT
wiTHOUT
WITHOUY
WITHOUTY
wEITHOUY

7,EAU DIAGNOSTIC

6,END OF PASS

I XAXKAX

12X

SHIFTY
SHIFY
ANIFT
SHIFY
SHIFY
SNIFY

FIELD
FIELD
FI1ELD
FIELD
FIELD
FIELD



PAGE

B196w
0197
6199
0199
ofee
fante
oge2

134 LX)
0288
ages
ogey
egos
f2e0
o0
oRt
o2
o213
#2414
8218
o218

o218
e219
222¢
8221

0911 w01

20064
o088

L4l

20278

ASCIY

eslae3
98304
aslyeé
28310
20d12
20314
88316
a8lae
epy2e
20ye4
so3ae

203368
28331
80332
#8333

n41084
Q4R4S4

241084
051824

BAM
AMWM

BAWM
STRM

LABLE TABLE

peele2
o42114
242123
240820
s4R111
240803
040823

f40183

0401923
o81122
esi12¢

f0N333
oeosee
senoee
ponean

ALY

DBUF
BPY
BACNT
BUF

ASC

ASC
ASC
ASC

oEr
ASC
ASC
ASC
ASC
ASC
ASC
ASC
ASC
ASC
ASC

DEF
NOP
NOP
Bas

1,8,
4,A,M WAS

4,8,A WAS

CONSTANTS, VARIABLES, MESSAGES, ETC,

6,8TORED WAS

sw i

2,0L0
2,087
2., MPY
2,01V
2/,A8R
2,480
2.L8R0
t P1% N
2, RRR
2,RRL

surF

38

O DR A -

BUFFER ADDRESS

BUFFER POINTER

BUFFER CHARACTER COUNT
72 CHARACTER BUFFER



PAGE

2223+
0224
0228+
8286+
0287+
8228
8229+
8238,
0231+
0232¢
2233«
0234
2238
8236
2y
2238
2239
0240
0241
0242
o243
0244
g248%
R246
2247
ag40
0249
gase
0251
8282
0283
0284
p3ss
0288
0287
“Rse
a2%9
o260
2261
8262
2263
0264
0268
8266
0287
8268
42269
8279
2271
8272
0273
0874
275
“z27é
az2r?
@27s

AB12 ¥01 BUBROUTINES

SUBROUTINE YO GENERATE NEW ARGUMENTS

IF SWITCH 6 IS DOWN, GENERATE NEW NUMBERS AND PUT THEM IN
RNA, RNB, RNM, RNE, & RNO,

IF LCNTE@, RNMeGOBSOO L RNAGNEGATIVE

IF LCNT w» 1, RNBeQABOSES, RNA+100000, RNMedRBRO1

IF LCNT ®» 2, RNBepeOPOe, ANAS100000, ANMe177777

IF LCNTSE3,127,191,000r RNBe1Y7777

IF LCNTw84,128,192,,.,,r RNBeBROODP

(IF SWITCH 8 IS UP, SUBSTITUTE S8CNT FOR LCNT)

RETURN Pey
IF SWITCH 6 I8 UP, FLGS

20377 280N8@ RNG NOP

¢ NON 8, RETURN Mot

79408 2145092 JS8 GSR GEYT SWITCH REGISTER
#0401 010171 AND BITS CHECK SWITCH 6
00402 092002 SZA

@C48Y 079134 STA FLOG UP » PLGS & NON @
00404 002082 814

33405 184377 JNP RNG,! UP @ RETURN Pai
#8406 068800 LOA RN{

00407 040881 ADA RNE

#641¢ 070899 STA RN1 SAVE NEW BASE

#0411 070112 STA RNA NEW RNA

80412 ee178e ALP

00413 978113 STA RNB NEW RNB

#0414 PO1700 ALF

0041% 6701485 STA RNM NEW RNM

20416 001200 RAL

00417 010170 AND BIT®

00420 070114 STA RNE NEW RNE (BIT @ ONLY)
80421 060118 LDA RNM

00422 991222 RAL , RAL

80493 218170 AND BITS

98424 070116 STA RNO NEW RNO (BIT 2 ONLY)
00485 214871 J88 C86 CHECK SWITCH 8
00426 092001 RSS

A0427 824434 JHP RNGSC

0043p ebp14y LDA SBCNT SETT AGSSCNTeSSCNTe!
20431 002004 INA

00432 0Y014) STA SOCNT

20433 802001 RS

@0434 A60136 RNGSC LDA LCNT CLEARS A®LCNT
20438 202008 $ZA

#0436 0244485 JHP RNGY

00437 A70118 STA ANM LCNT®@, RNMepOSOOR
00440 064112 LDB RNA

#8441 006021 388, n88

90442 807000 cMB

@0443 874112 ST8 RNA LCNT®®, RNAGNEGATIVE
00444 124377 JHP RNG, !

#8445 98A17¢ RNGL CPA 1

#0446 002001 R8s

80447 024484 JMP ANG2 LENT NOT 1§

00450 N14472 J8B RNBA RNB,RNA ¢ 280200, 108000

80451 202404 CLA, INA



PAGE

Bgre
a280
2e81
o282
#2683
0204
ages
agee
age?
o288
CF4.1
0290
0R91
oeee
0293
0204
22908+
0208
0297
nevs
paee
p300
2301
G302
e3es
2384

388«
0307
Ch] ]
9309
0310
9311
@312

0314
@318
@316
0317
2318«
0319
6320w
8321
8322
2323
p324
2328
2326
2327
2328
28329
233e

9013 #01 SUBROUTINES
20482 270115 STA
00483 124377 P
PO4S4 087202 RNG2 CPA
00488 00280} R8s
20488 0R046D Jnp
A8487 P14472 Jos
G0400 003400 CCA
8048t D70118 8TA
00482 124377 Jup
00483 N10168 RNGS AND
#0484 BO200) 824,
PR4sS O70113 STA
08468 V07490 cece
P0467 PSEL6S cPaA
Q47D 074113 8T8
NO471 124377 JMp
#0472 OB0BG@ RNBA NOP
204?73 Ass48e cLe
A0474 074113 sTh
90478 084478 LOB
00478 074112 sTe
00477 124472 Jup
90880 143703 RN} DEC
P83t A34878 RN2 DEC
SUBROUTINE TO

028P2 PPBRAE GSR  NOP
20503 102801 LIA
VoS04 sORV11Y sLA,
oeses 060138 LOA
POSNG 124802 Jup

RNM
NG, 1
o2

RNGDS
RNBA

RNM
RNG, I
87?7
nes
RNS

877
RNB
RNE, I

RND
BIT1S
RNA
RNBA,I

wid4397
14397

GET SWITCH REGISTVER

1

RSS
18R
S8R, I

RNM « p0000P1

LCNT NOT 2
RNB,RNA & GGP0RE, 108000

RNM &« 27777
t' LBNT » G‘dﬂht’ﬂnn
RNB « 009000

IF LCNT ® 63,127,191,400
RNB & 177777

RNBeOBARER
RNAsiBREOR

BASE
CONSTANT

IN A

START WITH EXTERNAL SWITCH REG,
CHECK SWITCH @ _

IF CLEAR, REPLACE WITH INTERNAL
RETURN Pet WITH B INTACK

SUBROUTINE TO CHECK FOR AN ERROR MEBSAGE

RETURN Pel FOR NO MESSAGE « SWITCH

1 OR 1t UP

RETURN Pe2 FOR AN ERROR MESSAGE o BOTH SWITCMES { AND 11 DOWN

FRROR MESSAGE, INITIALIZE THE MESSAGE BUFF
& SHFT (IF A SHIFY ROTATE INSYR,)

BEFORE RETURNING FOR AN

PACK EwTSTH, MACRO NAME
20507 A80R60 CEM NOP
ees10 P14502 Jae
a8811 010216 AND
26512 P02002 8Za
pe813 124807 JMP
paS14 034507 182
POSIY 814737 Jas
20318 Bs6A202 LDA
086817 064547 Lo8
808020 014770 Ja8

GoR
A4002

CEM, 1
CEM
cBurF
a2
PDMA
MOVE

GET SWITCH REGISTER
CHECK SWITCHES 1 AND 11

EITHER UP » RETURN Pel

SEY TO RETURN Pe2
BOTH DOWN w» INITIALIZE MESSAGE

PAK “Euw



PAGE

23314
9332
o3
9334
8338
833
8337
8338
8339
8340
2344
0342
8343
0344
0348
0346
2347
2348
@349
o38¢
0351
8382
2383
8384
2385

2387«
2388+«
0380
0388
@38y
23682
2383
8364
83e8
9366

9388+«
0360
8378«
37t
8372
asrs
6374
378
o378
83?7
0378
23%0
g4380
o361
ala2

0014 oY

eesal
eesg2
209823
pBs24
e0sgs
g8se6
e8sR?7
08830
29831
88832

88833

g8834
a0e83s
20836
088y’
aPs4e
0541
0542
20543
00844
08849
28848

0es47
ensse

064142
818041
064142
sesoee
044303
060004
e14770
064142
044177
eocepe
124807
064117
L LM
044161
péo182
e1n0ey
op2002
BR43485
260163
814782
18011
124887

280560 EDMA

242488

CEmt

EDM

SUBROUTINES

LDS
JoB
LD®
LS
ADB
LOA
J88
LDB
ADB
888
Jmp
LO®

TaTH
cuToX
TaTH

ALY
o4
MOVE
TaTH
mM8

cem, 1
NPT

$18, 88

ADS
LDA
AND
82A
JMp
LOA
J98
Ja8
JHp

OEF
ASC

o16
B3¢
»

CEMY

PAK
curox
CEM, 1

eOM
1;!-

CONVERT & PAK TSTx

PAK MACRO NAME, SPACE

NOT SHIFT/ROTAYE
SHIFY COUNY

MAKE 18 IF @

PAK A LEADING ¥ IF SHMIFT COUNT
18 <« 10 OCTAL

CONVERY AND PAK

RETURN Pe2

SUBROUTINE TO CHECX FOR AN NONeERROR MEBSAGE
RETURN P+t FOR NO MESSAGE « SWITCH 1 OR 10 UP
RETURN PeR POR MESSAGE « BOTH SWITCHES { AND 10 DOKN

eensy
o888
00583
00984
08553
ens8ss

000880 CNEM NOP

214802
e19218
osgae3
0348814
12488}

Jas
AND

G8R
A2002

SIA,RE8

182

JHP CNEM, I

CNEM

GEY SWITCH REGISTER
CHECK SWITCHES { AND 10

BOTH DOWN =« RETURN Peg
EITHER UP « RETURN Pet

SUBROUTINE TO CHECK FOR NEXT INDIRECY LEVEL ADDRESSING
RETURN PeQ IF SWITCH 7 18 UP
ELSE, STEP IiLw; IF 8, RETURN P#2) ELSE RETURN Pey

RETURN WITH ILWM IN A

ness?y
aegsn
00581
808462
fu883
#0584
20568
a0886
e0%5687
08870

seeoe0
214800
f10172
@e2upe
824887
034120
néoi2e
NSA3208
34587
124587

CIA

CIay

NOP
Ja8
AND
SIA
JMp
182
LOA
CPA
182
Jup

GR
L} 8 04

CIAL
e
IL
.5
CIA
CIA,l

CHECK SWITCH 7
UP = RETURN Pe2

DOWN @ IL# & ILN &

IL¥ u 85, RETURN Ps2
ELSE RETURN Pey



PAGE 0018 w01 SUBROUTINES

P384« SUBROUTINE TO CHECK SWITCH 8 TO LOOP ON TEST
@388« IF SET: RETURN Pet ,
6388« IF CLEARS S8CNTe177777, RETURN Pe2

0387« -

0388 00871 oPooeR (388 NOP

P38D 80872 014802 J88 GS8R

0399 o873 001727 - ALF ALF CHECK SWITCH 8

0391 00874 000R1P stLA :

8392 62875 124571 JMpP C88,1 SETs RETURN Pei
8303 00878 003400 cCA CLEARS

2304 @887 e70141 8TA S8CNT

8398 #0608 834871 187 cse 88CNTe177777 (RESET)
P30S oeeP1 124871 Jup cse,1! RETURN Pe2

ﬂgﬂgw SUBROUTINE 70 CHECK SWITCH ® FOR AN ERROR BREAKOUTY
2399« _
0400 Q06082 AGUABE CS9  NOP

040! 09603 D14802 - J8B G8R

0482 09804 A1817) AND 8179 CHECK SWITCH &
9483 00608 oozend STA,088 UP o RETURN Pey
0404 98606 034602 182 CO9 DOWN = RETURN PeQ

408 PRS8BT 124602 JMP CB9,!

0407« SUBROUTINE TOD CHECK SWITCH 13 YO REPEAT A MACRO CALL
2408+
D409 00810 NGOG C813 NOP

0419 00611 P14a8502 J8B GSR

P411 o0612 001222 RAL , RAL CHECK SWITCH 13
0412 00613 oe291 S8A,R88 UP @ RETURN Pey
0413 00614 B34610 182 €813 DONN « RETURN Pe2
G414 09615 124610 JMP C813,1

G416+ SUBROUTINE TO CHECK FOR AN ERROR HALT
0417« IF SWITCH 14 I8 DOWN, RESTORE THE ACTUAL REGISTERS AND RETURN Pe2
94180  POR AN ERROR HALT) ELSE RETURN Mo

0419 '

9490 020618 200088 CEMLY NOP

0424 Q0617 0t4802 J&8 GB8R GET SWITCH REGISTER
g4ep 006pe 001200 RAL

GAR3 00621 o0R021 88A,R88

gdga o00R2 0R4628 JMP CEMTY

G488 Vo823 034616 182 CEMLY SWITCH 14 WAS UP
G426 0OV624 124616 JMNP CENLT,] RETURN Pe2
2487 oQ0eRs N60127 CENTI LDA AE

D428 00626 BEONEY CLE,RAR RESTORE €

8489 99627 103101 cLo

9438 08630 adP130 LDA AD

8431 00831 oot LA

0432 20632 1021014 870 .. RESBTORE OV

2433 90633 060120 LDA AA RESTORE A
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0434
0438

P437w
24380
2430«
8440w
B44te
04420
8443
0444
0448
f448
ga4?
2448
2449
2480
g481¢
p452
0483
0454
0488
p48s
0487
g4t
0489
p4ée
0461«
P4862
p46)

2488«
DAGE
0467«
0468«
B489
04708
8471
8472
2473
2474
2478
64”6
ea7?
V¥4 ]
var9
H48e
048¢%
g402
8483

#0216 #81 SUBROUTINES

00634 064126 LOB A8 RESTORE 8
00638 124616 JNP CENLT, T RETURN Poi

END OF TEST ROUTINE
CHECK SWITCH 1853 IF DOWN, RETURN PeQ
ELSE CHECK SWITCHES 18183 IF BOTH DOWN, PAK AND PRINTY
END OF TEST MESSASE (EOT XX)y,
THEN RETURN Pai WITH TETH !N BOTH A & B REGISTERS,

20636 oo0®Rd EOY NOP

29637 014502 J88 GOR -

80640 $92€20 384 CHECK SNITCH 15

00641 024844 JNP EOTY

20642 934636 182 eoY DONN = RETURN Pe2

90643 124636 Jup EOT,1

96644 B14581 EOTLI J88 CNEM UP o CHECK FOR NONERROR M3G,
A9645 024685 JNP EOT2 USER DOESN'T WANT MESSAGE
20648 014737 Je8 CBUF CLEAR BUPPER

29647 060204 LDA L4

20650 064660 LOB EOTMA

eeesy 614779 J8B MOVE PAK “EOT® § SPACE

2852 Pe414R LDB TSTH

00633 018811 J9B CUTOX PAK TSTS

P9684 014748 JSB PBUF PRINT EOT MESSAGE

08688 060142 EOT2 LDA TSTH

80686 064142 LOB T8TH

#0687 124636 JMP #OT,I RETURN Pot, AeBeTSTH

AQ667 Q00M681 EOTMA DEF EOTM
00681 p42517 EOTM ASC 2,EOT

SUBROUTINE TO INITIALIZE REGISTERS BEFORE A MACRO CALL
€ « EE + RNE(®)

0OV ¢« RNOC(O)

A & RNA

8 « RNB

RETURN Pei

20663 090002 IREGC NOP

g0884 193104 cLo
00668 004118 LDOB RNO
008488 Bo401@ sL8
00667 182101 sTo0 - oV & RNB(®)
o0é7P odpiie LOA RNE
ges’71 e1017e AND BIYE
o0e72 870123 STA EE FE « ANE(®)
P86873 GDiBAL ERA E +« RNE(S®)
BE874 080112 LDA RNA A & ANA
POes78 684143 LOB RNB B ¢ RNB

20676 124663 JHP IREG,I RETURN Pet



PAGE

D4BSe
GABGe
9487«
p488
04089
0499
2491
setp
9403

24980
8496+
G497 o
2498
e499¢
(111
gsey
6882
esel
anse
2508
o506
1.1 2
gsee
8809
2810
2811
es12
2513
2814
26418
8816
8817
#3818
20619
1.1 4]
aoQy
0922
1] R ]
o824
2828

@217 #a1 SUBROUTINES

GET AND BAVE THE EXPECTED OV REGISTER
THEN CALL IREG TO INITIALIZE THE RESY

00677 GeBARE IREGO NOP

e8’ae 968116
eersy 010178
20702 070124
20703 014663
@8704 124677

LOA
AND
STA
Jos
JMp

AND
s1ve
eo

IREG
IREGO,1

EO ¢ RNO(O)

SUBROUTINE T0O SAVE THE ACTUAL REGISTER RESULTS
THEN TO COMPARE THEM WITH THE EXPECTED

RETURN Pat WITH A & REX

517313-03 L J GV.!,D.A

00705 S0ERE CHECK NOP

o0rRe 870195
087087 874126
20710 28400
o011 854122
e8712 o000l
20713 040202
98714 864128
00718 oS4ty
eav16 pefoe
69ty ooResd
00720 A86440
f0721 200004
00722 074127
aayas 085412)
80724 002001
08728 040204
a0726 eoL400
ag727 102201
86738 800004
90731 874130
00732 054424
28733 eeine!
88734 040188
e9738 a79137
98736 124708

STA
870

CLA

cro
nes
ADA
LOB
o ]
R3S
INA

INDICATING ANY ERRORS
ERROR BITS RESPECTYIVELY

AA
AB

cLe, 82

ING
ave
cre
R3S
ADA
cLe
soc
INB
ste
cro
nas
ADA
STA
JHp

AE
.48

o4

AOD
£0

8
RET
CHECK, I

SAVE ACTUAL A
SAVE ACTUAL B
ASSUME NO ERRORS

e 0K
BIT 1 INDICATES B ERROR

A OK |
BIT @ INDICATES A ERROR

SAVE ACYUAL E

£ oK |
BIT 2 INDICATES E ERROR

SAVE ACTUAL OV

ov 0K

8IT 3 INDICATES OV ERROR
SAVE REGISTER ERROR INDICATOR
RETURN Pei



PAGE

2527«
2828+
eoee
o830
2931
0832
9833
534

9536«
2637+«
8838
8839
2640
284}
o842

2844e
P84S
8548
0847
0848
9549
2590
(1.1 31
2882
8583
0084
2688
2686
11704
gs8e
0889
9800
23861

2563«
0844
0868
0866+
88687«
2868+
ete9
o570
8871
C 13 4]
o873
o874
esrs
2876

#0188 #01 MESSAGE PACKING ROUTINES

SUBROUTINE 7O CLEAR THE BUFFER

ae737
28740
087414
08742
e0743
28744

SUBROUTINE Y0 PRINY
20745 @0RGER PBUF NOP

20746
as747
287580
28781

asonee
002400
o70332
264330
274331
124737

060332
964330
114102
124748

CBUF NOP
CLA
8TA BCNTY
LO8 DBUF
STH BPY
JMP CBUF, I

LDA BCNT
LDB DBUF
Js8 LIST,I
JNP PBUP,T

RESEZT COUNTER
RESET POINTER

BUFFER « RETURN Peg

# CHARACTERS

BUPFER ADDRESS
RETURN Pet

SUBROUTINE YO ADD CHARACTER IN A LOWER TO THE BUFFER
RETURN Pet WITH B8 UNCHANGED,

aeyse
20783
20754
09758
00786
2878y

a9760

28781
LT
AN783
eav 64
69?68
os8v66é

08787

oceeee
874767
10167
864332
s06e1 1
ees1737
138331
170331
284010
234331
034332

064787

124702
soenee

PAK NOP
sTe ,,.B
AND 8377
LDB BCNT
SLB,n8S8
ALF, LA ALF
10R APY,I!
STA OPY,2
a8
182 BPY
187 BCNY
Los ,.8
JHP PAK,Y

w8 NOP

SAVE § REGISTER
CLEAR UPPER NALF
BUPFER CHARACTER COUNT

IF EVEN,ROTATE AND STORE
IF ODD, MERGE AND STORE

IF 0DD, BUMP BUFFER ADDRESS
STEP BUFFER CHARACTER COUNT
RESTORE B
RETURN Pey

TEMPORARY STORAGE POR B REGISTER

SUBROUTINE TO MOVE A STRING OF ASCII CHARACTERS TO THE BUFFER
GIVENS CHARACTER COUNT IN A
STRING ADDRESS IN B
THE 187 CHARACTER IS8 ASSUNED IN BITS 18e8 OF THE FIRST WORD
RETURN Pet

28770 oeveee MOVE NOP

28771
sarv2
ear73
00774
2778
aerve
8e?77

870143
074144
neé490
NB4143
124770
160144
anénty

8TA T4
478 T2
cLe

MOVEC CPB T1
JMP MOVE, 1
LDA T2,%
8L8,RS8

# CHARACTERS

ADODRESS
POSITION IN STRING

RETURN IF END OF STRING
NEXT WORD OF 2 CHARACTERS



PAGE 0010 #B1 MESSAGE PACKING ROUTINES

8877 ei1e00 001727 ALF ALP ROYATE IF POSITION 18 EVEN

o578 o0la0l 914782 J8B PAK PAK CHMARACTER IN BUFFER

8879 01002 008014 SLB, INS TEST AND STEP POSITION

0680 @1003 034144 182 T8 STEP ADDRESS IF POSITION WAS ODD
0581 01004 A24774 JHP MOVEC CONTINUE

@583% SUBROUTINE TO ADD 1 ASCIY SPACE TO BUPFER

0584

0885 o0i1ens 00eRPe SPCYI NOP

0886 oione o00R14 LOA A28 ASCII sPACE
0887 ol00Y 814782 J88 PAK T0 BUFPFER
0888 1010 188008 JMP 8PC1,1I RETURN Peot

0800e¢ SUBROUTINE YO PAK VARIABLE IN B AS OCTYAL CMARACTERS
@501« LEADING 2'8 ARE NOT PACKED

8892« IF Bed, A SINGLE ASCII 0 18 PACKED

ﬁg93w RETURN Pest AFTER ADDING 1 TRAILING SPACE TO THE BUPFER
0594«

0308 01011 GOGEEd CUTOX NOP

0806 910812 000040 CLE _ Eed@ INDICAYING NO LEADING 018
4897 01013 e18021 J88 Cuvo CONVERY & PAK
0898 01014 128011 JMP CUTOX,1I

P6628e SUBROUTINE TO PAK VARIABLE IN 0 A8 6 OCTAL CHARACTERS

l::;i RETURN Pel AFTER { TRAILING SPACE HAS BEEN ADOED TO THME BUFFER
o882

0863 01045 008800 CUTOS NOP

0804 01016 002300 ccE Je1 INDICATING SIGNIFICANT 0'8
o888 o101y 81802} J88 CuTOo CONVERT & PAK
g8ee 01820 1285019 JHP CUTOS, Y

0888 01021 AORNEL CUTO NOP

2809 01022 060200 LOA M6
2618 01023 9709143 STA T 6 DIGIT COUNTER

0811 061024 e98200 RSL RIGHT JUSTIFY 18T DIGIY
2612 01028 009404 CLA, INA 187 DIGIT MASK

©813 01026 P1AAG] CUTOY AND B MASK OFF NEXT DIGIT

9614 01027 802092 $ZA

#618 01930 902300 cee SEY € 1P NOT @

9616 01031 930163 TOR Be@ ADD ASCII BASE

0617 ©1932 PO2P4O SEZ

2618 01033 914782 J88 PAK PAK ONLY IF Ewg

0619 01034 908723 8LF, RBR RIGHT JUSTIFY NEXT DIGIT
9829 ©1035 N6A184 LOA 87 NEXT DIGIT MASK

@621 V1836 034143 182 T4

0622 ©1037 828026 JHP CUTO1 CONTINUE IF NOT 6 DIGITS
2623 91047 062163 LDA 880

2624 01041 002941 SEZ,R88 IF VARIABLE WAS ¢



PAGE

Bueds
gees
pee?

8620
2638+«
8831}
2632
8633
2434
2838
0838
8637
638«
2839
8640

G642
P843¢
0644
8648
9648
o847
p6as
LY -
28%¢
1.1 ]

0683«
P084a
0688
péte
0es7
oess
ves9
0860
peét
o662
2643
117 ]
111
6866
ves7
w388
a8e9
eéyn
0871
(1.} 44
0673
@674

2020 #0t1 MESSAGE PACKING ROUTINES

01042 014732
01043 p18e0B
01044 128021

SUBROUTINE TO

010485 e00090
212846 060203
21047 668084
?1080 0i4770
21081 064120
A1p82 A168011
21083 125048

pi084 NA1088
A1058 N44Bt4

SUBROUTINE TO

21687 eoeaae
21066 0b0203
#1061 PEBRG4
21062 814770
21963 128087

Aless eB1068
71065 pBise2

SUBROUYINE YO

gles7 oepnee
oieve 068137
81673 v30203
01872 802003
61873 128667
gier4 P602114
91878 0108161
d1e76 960204
@1077 865113
21196 #14770
91101 8643126
P1102 188408
21103 464128
01104 215018
21168 015097
#1106 6684122
Bii87 A18018
nii{16 064121
81111 018048
21112 1288687

J9B PAK PUT 1 ABCII O IN BUFFER
JS8 8PCY ADD 1 ASCIT SPACE TO BUFFER
JMP CUTO,1  RETURN Pef

PAK INDIRECT LEVEL STRING

PIL® NOP
LDA L3
LOB ILMA
J8&8 MOVE PAK ILe
LOB IL# '
J&B cutoX PAK X, SPACE
JHP PILN,I

ILMA OEF TLM
LM ASC 2,1ILs

PAK “8B" SPACE

rSs NOP
LOA 3
LDB 8BMA
J88 MOVE PAK 88, SPACE
JMP P8B,] RETURN Pet

SBMA DEF SBM
S8M ASC 2,80

INCLUDE BaA ERRORS IN ERROR MESSAGE

PBA NOP
LOA REX
AND ,3
SZA, RS89 CHECK REGISTER ERROR INDICATYOR
JHP PBA,T NO B OR A REGISTER EZRRORS
LOA 38
J§8 ceos CHECK MEBSAGE LENGTM
LOA 4
LDB BAGHA
J&B MOVE PAK "B, Ae"
LDB AB
J88 CUYOD6 CNVT & PAK ACTUAL B 3 BPACE
LDB AA
J8B CUTDS CNVT & PAK ACTUAL A & SPACE
J§B PS8B PAK "8p *
LO® EB
J88 CUTOS CNVT & PAK EXPECTED B & SPACE
LDS EA
Jo&8 Curoe CNVT & PAK EXPECTYED A & SPACE

JMP PBA,I RETURN FPed



PAGE

H875w
ners
0877

ge7%«
0880«
ose1
0882
8683
0684
as8s
gsee
oe8”
pses
0689
0690
113
0802
26¢e3
P8o4
0698
psoe
0897
0898
2899
8ree
#7014
8702
0783
0704
4 1]
a’eé
87987
o708
a4709
@710
8711«
0712
0713
0714
87148

B717«
8718«
a7319w
a720«
#9721«
araze
n723
6724
Br2s
aree

2021 #01

MESSAGE PACKING ROUTINES

01113 9A1114 BAQMA DEF BAGM
PL114 041084 BAQM

ASC 2,8,As

SUBROUTINE TO INCLUOE E & OV REGISTERS ERRORS IN MESSAGE

21116
fL1117
n1120
e1121
01122
21123
21124
21128
21126
e1127
1130
ni131
#1132
21133
21134
01138
#1136
01137
21140
21141
21142
61143
Pl1144
n1148
A1146
1147
n1159
211814
1182
21153

21194
21195
n118¢
21187

SUBROUTINE TO CHECK BUFFER LENGTH
I1¥ BCNT »m A,

200000
269137
n1A204
2020e)
026138
260168
a18161
e6s208
266184
814770
064127
n16014
218087
P64123
e1%5a11
060137
012188
eegeol
138116
nee168
215161
266203
265158
014770
B64130
a18014
*15087
064124
A18011
128116

oe1186
804197
04478
P47526

PEO

PEOY

EQMA
0QMA
EQM
(o]-1]

THEN

PRINT THE BUFFER,
RETURN Pat

B11614
21162
711863
n1164
mi169

aeaoane
AB3n04
240332
ne2n2e
128161

CEOB

NOP
LDA
AND

REX
.‘

S1A,R88

JINP
LDA
J88
LOA
LD®
J8B
LD8
J8e
J8a
LD®
Jae
LDA
AND

SZA,RS8

Jup
LDA
Jae
LOA

Lo8

Jan
LDB
J8e
J88
L08
J§8
JMp

DEF
DEF
ASC
ASC

NOP

PEOY
.63
cEoB
o2
EQMA
MOVE
AL
cuTox
Pas
EE
cuToxX
REL

8

PO, I
.63
ceos
]
0QNA
MOVE
AD
cuTOoX
PSB
€0
cuTox
PEO,1

gam
oM
1,E»
QQUVI

RESEY IT,

CMA, INA

ADA
884

JMP CEOB,1

BCNT

E 0K
CHECK MESSAGE LENGTH

PAK "Euv

CNVY & PAK ACTUAL €
PAK "gge

CNVT & PAK EXPECTED E

ov 0K
CHECK MESSAGE LENGTH

PAK *"QOva*

CNTYV & PAK ACTUAL OV
PAK "8pe

CNVT & PAK EXPECYTED OV
RETURN Pet

ADD 2 SPACES

OK3 BCNT<A



PAGE

erar
8728
8729
6730
8731

022 #01 MEBBAGE PACKING ROUTINES

01168 214748
21187 147y
g1179 150803
21171 @15008
#1172 1281614

J&B PBUP
J88 COUF
J88 SpCy
J8B 8PCy
JHP CEDS, !

PRINT BUFFER CONTENTS
REBET BUFFER

ADD 2 SPACES
RETURN Pat



PAGE

GeP2«
0003«
6004
0008«
0008
o007
(11 1]
son9
peie
2ot
o012
P013
po14
an1s
Be16
BeL7
2018
1.3 R
Be2e
] J: 3]
age2
fe23
o0%4
aees
0026
oea7
oozs
0829
op3e
931
pp32
on33
0934
0038

o3I w
2e38e
2030«
go40
o044
2042
#0043
ged4
o048
o04s
aG47
o648
P840
oa%¢
20881
fa82
C 1A
pes4
E8s

9023 #0602 SOFTWARE ROUTINES « NON EAU EQUIVALENY

MULTIPLY RNA
STORE PRDDUCT IN E8,EA

SET EO TD B INDICATING THAY OV I8

REVURN Past

01173
21174
21178
21178
o177
1399
ni2ot
vi202
21803
#1204
P1208
3§11
gi12e7
nga1e0

o121

#1212
231213
91214
21215
01216
21217
21229
ni22y
01222
"1223
21224
a1228
21228
21227

aonoee
a60112
ee2120
0d204
964118
o@6nge
08204

n74143

20400
eausee
A74144
084201
074148
o0b400
874124
oReese
044143
sossee
epi1800
734148
028212
034144
028229
ep7000
fo3ewn?
sedees
ereg2
874122
128173

BY RNM

oMPY

JMPYH

MPY2

NOP _
LDA RNA
CLE,88A

CHMA,CME, INA

.08 RNM
888

CMB,CME, INB

8T8 T4

ccs

FRA

8T8 12

LDB M18
8T8 T3

cLs

ST8 f0

CLE,SLA
ADB T1

ERB

FRA

182 13

JHp
182 TR
JMP
M8

MPY
JMPY2

EXPECTED TO BE CLEARED

A e POSITIVE MULTIPICAND

TY & POSITIVE MULTIPLIER

T2 « PRODUCT 816Nt »i IF NEG,
COUNTER & =16

EXPECT Oveo
DO THE MULTIPLY
16 ADDS & SMIFTS

TEST PRODUCT 8IGN
IT'S POSITIVE
DOUBLE LENGTH COMPLIMENT

CMA, INA,SZA,R8S

INB
aTA EA
s78 o8

JMP  MPY,I

DIVIDE RNB,RNA BY RMM
RETURN Pey WITH EXPECTED RESULTS IN EB, EA, & B0

g123@
212314
a1232
@1233
PL2%4
21235
a1236
91237
AL24@
@124
#1242
A1243
AlL244
A1245
A1248
01247

G
064113
a60112
P6n21
826240
aeydee
fe3a9
206084
ar4122
670121
264118
P88021
eB70a04
B74144
aPénAa3
a2s83a)

SAVE EXPECTED PRODUCT
RETURN Pet

« D1V NOP
LDB RNB BeA « DIVIDEND
LDA RNA
$86,R88 MAKE THE DIVIDEND POD8, IF NEG,
JMP wed
CME
CMA,INA,8ZA,RSS
INS
8T8 €8 SAVEZ THE POSIYIVE DIVIDEND
8TA PA TEMPORARILY
LDB RNM DIVISOR
SSH,REY
CMB, INB MAKE NEGATIVE IF POSITIVE
8T8 MIND MIND ¢ NEGATIVE DIVISOR
SZ8,R88
JMP OVFLO OVERFLOW « DIVIDE 8Y P



PAGE

duh
aan?
C1i LT )
eeEo
3660
veet
sesR
@86y
8084
8088
eees
sesy
eess
2069
6079
(118
8072
o873
2874
8a7s
2878
a0y
ee7s
2679
411
aosi
ose
0083
oet4
coss
8366
208y
2088
es8e
2890
1.1 3]
8092

0094
2098
0096
eee”7
0998
e899
eie0
Biot
wie2
w183
BiG4
a1e98

a1a7

9024 WA2 SOFTWARE ROUTINES « NON EAU EQUIVALENTY

01260
#1281
01282
91283
81284
05968
01206
1287
e1260
#1361
ei262
21263
91264
01268
81266
21267
eLare
g1271
01272
ai273
05274
01278
e12746
01277
21380
f213e1
e13ye2
21303
21304
81368
013086
81397
81310
21311

20143
nB144

21312
n1313
21314
21348
21316
21317
at320
v1321
21322
21333
#1324
Bi328

21324

244122
eosngy
228303
péa204
8744143
804122
e01600
205640
grat22
Bad144
202041
264122
234143
egsgse
eei8e0
armi121
080113
oezeas
07604
p74122
864121
201149
ne2021
828397
007104
874121
so6e614
802406
282400
arni124
128230
006020
228303
pas3INg

aeeoe0
202400
e76124
018422
an4ari
682300
eo19500
#34143
#28316
aves 21
a74122
126312

0GP0

LooP

OvVFLO
NOV
«DIVY

COUNY
MIND

«ABR

«ASR1

oASL

ADB EB
330,n88

JHMP OVFLO

LDB Mi6

8T8 COUNT

LO8 EB
ELA
EL8,CLE
ST €8
ADB MIND
SEZ,n8e
LO8 g8

182
JNP
ELA
STA
LOA
88A

COUNY
LooP

A
NG

CHB, IND

Y8

LO® €A

XOR

RNM

38A,NS8

JMp

DIVl

CHB,CLE, IND

878

€A

SEZ,3588,R88
CLA,INA,RSS

CLA
8TA
JMP
888
JMP
JmMP

EQu
EQU

NOP
CLA
STA
Ja8

CLE,

CCE
ERA
182
JMP
STA
8T8
JMP

NOP

g0
,01V, 1

OVFLO
NOV

T
T2

€0
T18R
SLB,BRS

T
«ASBR1
EA

Eo
«ASR, 1

OVERFLOW IF ABS(BeDIVISOR) I8 +

COUNTER ¢ w16
RESTYORE
D0 THE DIVIDE

SAVE P08, OQUOTIENT YEMPORARILY

MAKE REMAINDER NEGATIVE IF SIGN
OF DIVIDEND WAS NEGATIVE

SAVE THE EXPECTED REMAINDER

B & POSEITIVE GQUOTIENT

A(18) » SISN OF QUOTIENT

TEST Q16N
¢+, 60 CHECK SIGN OF QUOTIENY
w, MAKE QUOTIENTY NEG,

SAVE NEGATIVE EXPECTED QUOTIENT

CHECK SIGN & CARRY NOT BOTH o

SAVE EXPECTED OVERFLOW
RETURN Poi
OVERFLOW IF S8IGN NOT @

LOOP COUNY
NEGATIVE DIVISOR

EXPECY OV REGISYER VO BE @
INITIALIZE SOFTWARE ROUTINE

DO ASR EQUIVALENT
USING STANDARD INSTRUCTIONS

BAVE THE EXPECTED RESULTS
RETURN Pei



PAGE

d108
Gie9
eiie

gi1y

e1L12
9113
a114
94186
8116
L7
eite
8119
(33 1
ei21
e122
0123
8124
eies
LAY L
8127
e120

0130
21314
0132
0133
0134
0138
0338
oy
0138

8140
8144
9142
0143
B144
8145
01468
6147
@148

2150
21814
e182
@183
9154
2168
2156
2187

A225 #@2 SOFTWARE ROUTINES « NON EAU EQUIVALENT

a1327
21338
21331
213352
n1333
213354
21338
21336
21337
21340
213414
21342
21343
91344
01348
21346
21347
21380
21351
913582
21353

281384
91358
91356
21387
81380
213814
01342
091383
21384

g1368
21388
21367
01370
21371
21372
01373
01374
21378

01376
21377
@1400
214014
f1402
P14
01404
n1408

215422
208066
LA L
208228
934143
a25330
e7ei21
p74122
218422
AO0n66
LT
oase2e
esgaee
ep2e40
228351
234143
a28340
002401
92404

27124

128326

800008
018422
2040685
eo1880
n34143
228386
ore121
074122
128384

nesoee
018422
peecnss
aeseno
034143
e2e8367
ere121
874122
120365

eocaee
e164p2
2v4nes
0081580
oas2en
934143
o2%400
70t

«ASLY

oASL2

ASLOV

+L8R

«L8RY

+L8L
SLOL1

+RRR
JRRAY

J8B TISR
CLE,ELA
ELB
RBL,ERB
182 T
JHP JASL1Y
STA EA
aTs 8
Jo8 1ISR
CL!.!LA'
FLe

888

(o] 4

] 44

JMP ASLOV
182 11

JMP L ABL2

CLA,RES
CLA, INA
STA €0
JMP LASL,I!

NOP
J8B TISR
CLE,ERS
FRA

182 11

IMP L LBRY
STA EA

sT8 EB

JMP L8R, I

NOP

J88 I1I8R
CLE,ELA
ELD

18 T4

JuP ,L8L1Y
STA EA

sTH ¢8

JuP (LSL,T

NOP

J&B 118R
CLE,ERB
ERA
RBL,ERB
182 T4
JMP  RRR1
STA EA

INITIALIZE SOPTWARE ROUTINE
DO ASL EQUIVALENTY
USING STANDARD INSTRUCTIONS
MAKE SURE SIGN DOEBN!T CHANGE
SAVE EXPECTED RESULTS ,
INITIALYIZE SOFTWARE ROUTINE
SIGNIFICANT BITS WERE

SHIFTRD OUY
IF 830, MAKE EOsi

OVERFLOWS B(18) NOT SAME AS €
NO OVERPLOWS £0 o @

OVERFLOWE EO & 1§
RETURN Pt

INITIALIZE SOFTWARE ROUTINE
00 LR EQUIVALENY

USING STANDARD INSTRUCTIONS
SAVE THE EXPECTED RESULTS

RETURN Pel

INITIALIZE SOFTWARE ROUTINE
00 LSL EQUIVALENY
USING STANDARD INSTRUCTIONS

SAVE THE EXPECTED RESULTS
RETURN Py

INITIALIZE SOFTWARE ROUTINE

N0 RRR EQUIVALENY
USING STANDARD INSTRUCTIONS

SAVE THE EXPECTED RESULTS



PAGE 0026 #0902 BOFTWARE ROUTINES « NON EAU EQUIVALENT

8198
2189

#i61
8162
8163
8164
o168
8168
8167
a168
2189
217@

B172
2173
8i74
o178
8476
8177
2178
2179

21408
01407

AL410
at1411
p14ai2
91433
P1414
21448
nL4a16
n1447
A1420
n1421

n1422
21423
#1424
91428
n1426
n1427
21430
71431

n74122
1208378

sgooge
015422
seness
se5é0e
081326
BI4143
afs41Q
pret2i
a74122
128410

LT
a6@y17
ae3ne?
2402014
870143
064113
ese112
125422

+RRL
«RRL1

118R

STB E8
JMP RRR, 1

NOP

J8B TYISR
CLE,ELA
EL®
RAR,FLA
182 T

JMP JRAL1
8TA EA

sT8 8

J"' .RRL' I

NOP
LDA SHPFT

RETURN Pet

INITIALIZE SOFTWARE ROUTINE
DO RRL EQUIVALENY

USING STANDARD INSTQUCTIGNS
SAVE TME EXPECTED RESULTS
RETURN Pet

CMA, INA,SZA,RSS  MAKE SHFT NEGATIVE

ADA M18
aTA Ty

LDB RNB
LDA RNA
JHMP TIBR,I

MAKE «16 IF @
SAVE COUNTER
GET ARGUMENTS IN B & A

RETURN Pet



PAGE

B18Lle
#182e
0183«
D184
0188
eise
®107
108
8309
g9
2191
eioe
#1903
piva
2198
01986
2197
#2198

T
0284
2ge2
pRe3
2204
oReS
p206
pee?
Bages
209
R0
o211
8212
oRLY
8214
0218

8217«
218«
2219«
2220
0223
a2a2
2223
02924
2228
8226
8227
2228
0229
8230

8027 #82 SHIFT/ROTATE SUBROUTINES

SUBROUTINE TO INITIALIZE SHIFT COUNT POR SNIFT ROfATE TESTS
IF SWITCH 6 18 UPs

SHFT & SHFT(3=0),

86 ¢ NON @

IF SWITCH 6 IS DOWN: GENERATE NEW ARGUMENTS, SHFY ¢ 86 ¢ @
RETURN Pe{
N1432 pRe0Ee 1ISRT NOP
91433 014802 J8B GBR
01434 B10171 AND BITS ‘ :
N1438 870140 STA 86 REMEMBER STATE OF ONI7CH 6
A1436 002002 82A
21437 828443 JMP T8RTY SWITCH 6 UP
21440 070147 STA SHFT SNITCH 6 DOWNS CHFT L
01441 014377 J88 AN GENERATE NEW ARGUMENTS
fLa4R 128432 JMP I8RT,1
91443 066117 TISRTY LDA SHPT
01444 210160 AND B17
01448 070117 STA SHFY SHFT &« SHFT(3«0)
D1446 128432 JMP ISRT,I
SHINT/ROTATE MESSAGE PROCESSING
21447 808028 SRMP NOP
81489 014087 J8B CEM CHECK FOR ERROR MESSAGE
01481 tR8447 JMP SRMP, 1 NO MESG, WANTED « RETURN Pe
a14082 0601388 LODA .8
91493 364033 LOB BAWMA
a14%4 214770 J88 MOVE PAK "B,A WAS *
03498 A64113 LDB RNB CONVERT AND PAK WHAT
BLa8e 215013 J88 CuTOe B & A WAS
014987 064112 LOB RNA
01469 2158018 J88 Cuvoe
01461 015067 J&B pBA LISTY ANY B & A REGISTER ERRORS
21462 218116 Jae PEo LIST ANY £ OR OV REG ERRORS
01463 n14748 J88 PBUF PRINT THE ERROR MESSAGE
21464 128447 JMP SRMP,I RETURN Pei
SUBROUTINE TO CHECK SHIFT COUNT

IF 86 18 NOT @, RETURN Pep

IF 36 13 0, STYEP THEN TESY SNFT

RETURN Pe2 IF SHFTui6, ELSE RETURN Py
N1460 0000R@ CSHFT NOP
14606 280140 LOA 8¢
P1467 002022 SIA 4
P1470 A2B4T 4 JME CBHF2 86 NOT @, RETURN Pe«2
{47! 0341317 182 SHIFT SHET o SHFT « ¢
D472 080117 LDA SHFT
01473 880181 CPA 16
A1474 QA3B4ASE C8HF2 182 CONFY SHFY » 16, RETURN Pag
1474 128488 JHP CSHFY, I ELEE RETURN Pey



PAGE 0028 wa2 DIAGNOSTIC INITYIALIZATION

22352 01476 197980 CONFG OCT 107000 START OF CONFIGURATION HALT

8233 01477 10290} LIA g GET AND

0834 01880 78138 STA 18R SAVE INTERNAL BWITCH REGISTER
€838 o1861 107077 0CT 107877 END OF CONFPISGURATION HALT
9237 01882 107780 STARY CLC 0,C TURN EVERYTHING OFF

2238 01683 060224 LDA MLTY SET TRAP CELL WALTYS

0239 0418084 008404 CLB, INB PUT 1068XX INTO ADDRESS XX
0240 01808 G8R004 STH INA . XX » 02,03,04,,,.77

0241 Q1500 sscRR4 INS .

0242 01587 {70001 STA 8,1

2243 01810 eSe222 CPA HLT??

244 916811 A02001% (T 1]

0248 01512 0288085 JMP STy ‘

0246 01513 080214 LOA A28 RESET END OF PASS COUNT

2247 01814 370260 STA MGY?7A STORE & ASCII SPACES IN THE 4
0248 01818 870261 STA MG77Aey WORD STARTING AT LOC, MB?7A
2249 0ai816 a70262 STA MOY7Ae2

2280 021817 870263 STA Mg778

0281 91820 914581 J8B CNEM CHECK FOR NONeERROR MEBSAGE
0282 01921 028528 JMP 80P NO MESSAGE

0863 01822 280161 LDA 16

02084 01623 064234 LOB MIA

PR6S 019524 114102 J88 L 187,1 PRINT INTRODUCTORY MESSAGE



PAGE #9020 %82 TEST 1 DLD

0287 01525 Aeg40e 80P CLA ‘ ;
02886 01526 276136 8TA LCNY NEW PASS ~ RESET LOOP COUNTY

0289 010827 002489 AGAIN CLA
gg:ﬂ 21830 476134 SYA FLGS NEW LOOP « CLEAR 8SW, & FLAG
1
0262 01931 002404 CLA, INA |
aR63 91832 970142 STA TST» TEBT ¢ _
0264 01833 014377 DLOL J88 RNG CHECK AND PERHAPS GET NEW ARG,
0268 01834 060112 LDA RNA GEY AND SAVE EXPECYED A ¢ B
0266 01838 Y012 STA EaA
0247 01836 080113 LDA RNB
2268 01837 970128 874 28
02069 01840 602N LOA RNAA ADDRESS OF ANA
oR72 @1841 @V01 47 8YA DAD SAVE THE DIRECY ADORESS
6271 01842 802400 . CLA STARY wWiTH @ }
9272 01843 870120 STA IL# INDIRECY ADDRESSING LEVELS
0273 01844 140146 DLDC ADA APY FORM THME INeLINE ADODRESS
6274 01548 160080 LDA A,
0275 01846 971884 STA DLDA PUT IT INelLINE
@276 91847 014677 DLDR J8B IREGO INITIALXIZE THE REGISTERS
@277 91880 02400 CLA
78 o1851 w6400 cLe
079
2380 01569 oPeRNR NOP % FOR PATCHING we
o881 O1533 104000 DEF DLD,I DO THE DLD MACRO CALL
OR02 01504 PONPEE DLDA NOP C(ADDRESS)
8283 01508 poooRe NOP wd FOR PATCHING oo
2284y
P88 21556 V14708 J8B CHECK SAVE THE REGISTERS & CHECK THEM
2206 01537 e0R00ld SZA,RS8 AeB INDICATES NO ERRORS
G::? 21560 225873 JMP DLOY NO ERRORS
2260
2289 018561 e14507 J8B CEM CHECK POR ERROR MESSAGE
0200 018562 °R8567 JMP D02 NO MESSAGE WANTED
8201 01803 0185048 JEB PILw PAK ® INDIRECT LEVELS
8292 01964 w18087 J88 PBA LISY ANY B OR A RES ERRORS
P293 03808 018116 J88 PED LIST ANY £ OR OV RES ERRORS
:::; B15668 P14748 J8B PpRUF PRINT THE ERROR MESSAGE
. ,
0296 Q1847 0146816 DLD2 J9B CEWLY CHECK FOR ERROR MWALTY
2297 @1870 182001 HLY ¢ ERROR MALY » REGISTERS RESTORE
0298 @187y 014802 Js8 C8¢9
:g:g n1872 828577 JMP DLOE SWNITCH 9 UP « ERROR BREAKOUT
1 1
@381 Q1873 214610 DLDYI J88B C31)
2382 01874 028547 JMP DLDR SHNITCH £33 UP: REPEAY « SAME DATA
2383 81878 014587 JSB CIA CHECK INDIRECT ADDRESSING
B304 01876 ORBB4A JNP DLOC DO FOR NEXT LEVEL
B30 01877 9144838 DLDE J86 EOT
2308 01600 102076 HLT 768 END OF TESY HALT: AeBet
2387 01601 014571Y J8B C88

2308 01602 AR5833 JNP DLDL SWITCH 8 UP « LOOP ON THIS TEST



PAGE n@30 #0202 TEST 2 08T

B316 QL1603
8311 01804
2312 021669
8313 otees
03i4 ot607
6316 o@1619
0316 0t611
2317 021612
2318 01613
8319 0168%4
0389 01618
8381 o1618
8322 etey?
0383 1620
8304 oOte21
2398 01622
2326«

9327 0©1482)
9388 016824
2329 o1628
2339 o1828
0335

8332 01627
2333 01830
9334 01631
2338 ei1632
2338 01633
8337«

9338 01634
8339 01635
0340 01838
6343 216Y
8342 0g640
0343 01641
8384 pi842
0348 01643
0348 01644
0347 01648
0348 01646
G349 0164y
8380 01669
2381 0188614
0382 1682
8383 016933
2384 01684
6385 o1688
G388 01886
8387 01687
B388 o0i1680
0389

2360 01631
P36% 01662
9382 01663
2363 01664
0364w

2365 ©1665

p6E202 TIT2 LDA

870149
014377
#6133
n7R147
0024900
#70120
$408146
160000
071625
002400
#7913
878132
914677
27011
074122

aeedee
184400
ageoee
feapae

063134
064132
214709
002003
228665

214587
828661
218048
068137
010203
og2sel
oR86s?
oéege?
064341
14770
664126
pi15048
264128
018048
015887
n64113
815018
86ai12
218018
e15116
914748

914610
182002
ft4602
0asery

p14a610

DSTL

D8TC

DSTR

DSTA

D8T3

p8r2

neT4

8TA
Jas
LDA
STA
CLA
8TA
ADA
LDA
svaA
LA
87A
STA
Jab
8TA
378

NOP
DEF
NOP
NOP

LDA
LOB
Jas

TSTH
RNG
D8A
DAD

iLe
APT
Ayl
D8TA

SA
88
IREGO
EA

e

D8T,1

SA
1)
CHECK

SLA,R88

JHP

Jaes
JHp
Jas
LDA
AND

82a,

Jup
LOA
LD®
J48
LO8
J88
Lo8
Jae
Jan
LOB
Jae
LD®
J8s
Jee
J88

Jae
MLT
JsB
JMP

Jae

DERS

CEM
0D8T2
2
o3
nes
parTy
od4
STRMA
MOvE
AB
cuYoe
AA
cuvoe
rse
RNE
cutos
RNA
cuYoe
PEOD
PBUF

CEMLY
2

c8o
nNaveE

€813

TESY 2
CHECK & PERMHAPS GEY NEW ARG,
ADODRESS OF DSA
SAVE THE OIRECY ADDRESS
START WITH @

INDIRECT ADDRESSING LEVELS
FORM THE INeLINE ADDRESS

PUY IT INeLINE

CLEAR STORE LOCATIONS TO
REMOVE ANY RESIDUAL DATA
INITIALIZE THE REGISTYERS

SAVE ARG'S FOR CHECKING

«% FOR PATCHING we

08Y SA MACRO CaLL
(ADDRESS)

we FOR PATCHING ow

LOAD WHAT WAS ACTUALLY
STORED FOM CHECKING

GO0 CHECK RESULTS

A®@ INGICATES NO ERROR
NO ERRORS ‘

CHECK POR ERROR MESSAGE

NO MEBSAGE WANTED
PAK # INOIRECT LEVELS

ERROR NOT STORED CONTENTS

PAK WSTORED WAS *

CONVERT AND PACK CONTENTS FOUND
IN THE STORE LOCATIONS

PAK =88 *

CONVERY AND PACK WHAT SHOULD
HAVE BEEN STORED (CONTENTS OF

A & B WHMEN DSY CALL WAS MADE)
LIST E AND OV REG ERRORS IF ANY
PRINT THE ERROR MESSAGE

CHECK FOR ERROR HALY
ERROR MLT: A,B ¢(SYORE LOC,)

SWITCH % UP « ERROR BREAKOUY



PABE 0031 »p2 TESY 2 DBY

2386 01656 025620 JMP DSTR SWITCH 13 UPS REPEAT « 3AME DATA
0367 @1607 014887 JIB Cla CHECK INDIRECT ADDREBSING

8368 o670 P2B612 JUP DSTYC DO POR NEXT LEVEL

0369 031671 014636 0OSTE J8B EOY

2370 e1e72 100076 ’ HLY Y68 END OF TESY WALT: AeBe2

2371 01673 914871 - J8B Ce8

0372 91674 0286085 Jnp DSTL SWITCH 8 UP = LOOP ON TWIS TESY



PAGE @832 w62 TEST 3 MPY

6374 01675 960203 TSTI LDA 3

#3758 01676 870142 8TA T87» TEST 3

8378 Q1877 614377 MPyL J8B RNO CMECK AND PERMAPE GET NEW ARG
8377 otr00 018173 J88 ,MPY SOFTWARE ROUTINE » !XPC&TCD A.u.
8578 oiyny 06PR240 LDA RNMA ADDRESS OF RNM

2379 otr02 678147 8TA DAD SAVE THE DIRECTY ADDR!'&

0380 pti7a3 oPR400 CLA START WEITH @

8381 o0iY04 aY0ige STA IL# INCIRECT ADORESSING LEV!LS
8382 01708 0401486 MPYC ADA APY FORM TME INeLINE ADDRESS

8383 0ot708 (66000 LDA A,2

0384 01707 A71713 STA MPYA PUT IY INeLINE

B308 01710 014683 MPYR J8B IREG INITIALZE THE REG'S

2386«

8387 01711 evense NOP et POR PATCHING ow

#3868 ai7i2 100200 DEF MPY,I DO THE wWPY MACRO CALL

8389 41713 G000RE MPYA NOP CADORESS)

n;va 2¢714 G00RQ0 NOP e FOR PATCHING @@

8301«

2392 21718 014788 J8B CHECK SAVE THE REGISTERS & CHECK THEM
€393 0i716 S02083 SIA,R88 A9@ INDICATES NO ERAORS

ﬂg@g 21747 028741 JMP MPYY NO ERROR

0398+«

2396 01720 a14%97 J8B CEM CHECK POR ERROR MEBSACE

8397 01721 028739 JMP MPY2 NO MESSAGE WANTED

2398 01722 015048 J8s PILw PAK # INDIRECT LEVELS

2399 21723 060188 LDA 8

e40@ at724 06423) LDB AMWMA

8481 01728 6147792 J88 MOVE PAK "A,M WAS "

8402 ©1726 064112 LDB RNA

8403 01727 ei18010 J88 CUuTOoé CONVERT & PAK RNA & SPACE
8484 01730 064118 LDB RNM

8408 @173t 015018 J&8 CUTOe CONVERY & PAK RNM & SPACE
8436 01732 015067 JSB PBA LIST ANY B8 ¢ A RES ERRORS
0487 01733 615116 J§8 PEO LIST ANY E AND OV REG ERRORS
943: 01734 614748 J&8 PSUF PRINT THE ERROR MESSAGE

2409w

B412 01738 014616 MPY2 J3B CENMLT CHECK POR ERROR HALY

P41y 01736 (02003 HLT 3 ERROR HALT: REGISTYERS RESTORED
0412 01737 e14682 J&8 C89

84413 021742 028748 JMP MPVYE SHITCH © UP = ERROR BREAKOUT
414w

G418 01741 014610 MpyYL J88 C31)

G458 01742 028718 JMP MPYR SWITCH 13 UP: REPEAT = SAME DATA
B417 Q1743 614887 Joa CIa CHECK INDIRECT ADDRESSING
04318 01744 628768 JMP MPYC 00 FOR NEXT LEVEL

2419 01748 014636 MPYE J8B EOT

G482 0i746 102878 HLY 788 END OF YEAT WALTS AeBe3

G421 ©1747 01487} J3a C§s

U422 017989 0236877 JHP MPYL SWITCH 8 UP =~ LOOP ON THIS TESY
T 2 '

o424 01751 628777 JMP Py

p4286 wai777 ORG (7778

0428 oi777 Ld 3] FQU »



PAGE 0833 w@2 TESY 4 01V

B480b
c4gd
3439
G431
8432
2433
g4d4
8438
o438
84y
s438
2439
8440
p4a4y
gd442
@443
Bd44
G448
0446
B447
@448
8449
g4a8e
east
e4b2
2483
2404
2488
sdse
8487
8486
2489
g480
@461
2460
2463
2464
465
ga6eé
848y
B488
6469
B470w
8471
0472
8473
G474
P47s
Baye
warz
Ba7s

a17r7
ogone
23001
egene
o003
a2a04
oR9GS
s2008
agen?
ofeilo
a8
ode12

a2a13
Agoil4
2e0s
22916

aeaL
ogede
agel

oRe22
ofen3
ag004
#2018
agehe
ageny
fgese
o931
ages?2
22833
8Re34
age3s
e2e8)e
oResy
oReqe

02041
aRe4L
82043
22044

BRA4S
e2e48
22047
e2sle
o20B
é200¢
2083
p204%4

B6R2G4 TST4 LDA
#7e142 $TA
014377 DIVl J89
216230 J88
266240 LDA
878147 8TA
002490 cLA
#70120 STA
#40146 DIVC ADA
160000 LOA
R72018 STA
914863 OIVR J8B
o009 NOP
1pa4ge DEF
?9880¢ DIVA NOP
2000800 NOP
214708 J88
282003 824,
026046 Jne
214807 Jo8
06841 JHp
215048 J88
868187 LDA
964232 LD8
014779 J88
pe411) LOB
918018 J88
964112 LO®
918915 Jse
964118 LD®
a18818 788
818067 Je8
818116 J§8
814748 J8s
p14616 DIvV2 J8B
192004 HLT
914602 J88
226981 Jup
014610 DIVY J9B
026812 JMP
214587 I8
026807 JNP
®14836 DIVE J88
102076 HLT
914871 J88
¥26001 JHP

.‘
TSN
RNG
201V
RNMA
DAD

ILw
APY
Ayl
OIvA
IREG

DIV,1!

CHECK
R8s
DIVY

cemM
pIve
PILS
2T
BAMA
MOVE
ANS
cuvos
RNA
cutos
ANM
cuTos
"BA
PEO
PBUF

CENWLY
4

cso
DIVE

cagl
DIVR
CIA
DIvVe
gory
768
cse
DIVL

TESY 4
CNECK AND PERHAPS GEY NEW ARG
SOFTWARE ROUTINE « GET ExPECTED
ADORESS OF RNM
SAVE THE DIRECT ADDRESS
START WITH @ |

INDINECY ADORESSING LEVELS
PORM TME IN LINE ADDRESS

PUT IT IN LINE
INITIALIZE THE REG'S

et POR PATCHING oe

DO THE DIV MACRO CALL
(ADDRESS)

oo POR PATCHING ov

SAVE THE REGISTERS & CHECK
As® INDICATES NO ERRORS

NO EZrf0OnN
CHECK POR ERROR MESSAGE

NO MEBSAGE WANTED
PAK # INDIRECT LEVELS
PAK "B,A,M WAS ©®
CNYT & PAK RNS & SPACE
CNVT & PAK RNA g SPACE
CNVT & PAK RNM ¢ SPACE
LIST ANY 8 & A ERRORS
LIST ANY E OR OV REG ERRORS
PRINT THME ERROR MESSAGE

CHECK POR ERROR HALY
ERROR HALTI REGISTERS RESTORED

SWITCH © UP = ERROR BREAKOUT
SWITCH 13 UPY REPEAT o SAME DATA
CHECK INDIRECT ADDRESOING

DO FOR NEXT LEVEL
END OF TEST MALTS AsBed

SWITCHM @ UP « LOCP ON THIB TESTY



PAGE 0034 #02 TEST 8§ ASR

€30 02035 n60208 TITS LDA 8

2481 02088 970142 8TA TOTs TEST § : v

8482 02087 015432 ASRL J80 ISRY INITIALIZE SHIFPT/ROTVATE YEAT
2483 02060 M16312 ASRC J8B ASR SOFPTWARE ROUTINE w GET EXPECTED
2484 02061 080117 LDA SHFT PORM THE INSTRUCTION

G488 02062 6390223 TIOR ABRD

8406 02083 072866 S8TA ASRI PUT IY IN LINE

2487 02064 014883 ASRR J8B 1IREG INITIALIZE THE REGISTERS

2488 '

2489 02065 Qaopee NOP 0 FOR PATCHING eo

2490 PR088 1081020 ASRYI DEF ABR,I ASR (XX) INSYRUCTION

0491 02087 420EN0 NOP o FOR PATCHING oo

2492«

0403 02079 014708 J88 CHECK SAVE THE REGISTERS & CHMECK THEM
2494 02071 G8200) SIA,RES Am@ INDICATES NO ERRORS

0498 02072 ¢R6100 JMP ASRY NO ERRORS

8498 002073 018447 J8B SRMP SHIFT/ROTYATE MEBSAGE PROCESSING
2497 G0a74 N14846 J8B CEMLY CHECK PFOR EAROR MALY

3490 2875 {02088 HWLY 8 ERROR NALT? REGCISTERS RESTORED
0499 G2076 014602 Jas Cc89 :

ﬂgﬂﬂ #2077 PR6104 JMP ASRE SHITCH 9 UP « ERROR BREAKOUT
2821+

9502 021090 814610 ASRY J980 C8%13

8883 02101 M26064 JMP ASRR SWITCH £33 UPt REPEATY » SAME DATA
P804 02102 P15468 J88 CONPT CHECK THE SHIPT COUNY

2888 02103 2260480 JMP ASRC DO FOR THE NEXTY VALUE

9586 02104 014638 ASKRE J88 EOT :

8587 02108 102078 HLY 768 END OF TEST WALT: AeBeS

289008 02186 914871 Joe Ccas

2809 02107 o260y JHP ASRL SWITCH 8 UP LOOP ON THI8 TESY



PAGE

8811
8812
#6413
0614
2518
o816
8817
o610
2810
esar
oo
s6e2
0883,
(1] 2]
ooes
(1} 7]
0587
sdge
o829
2830
8831
0839
2633
8634
(]3]
2836
esy”
2838
2839
(1T ]
oS4t

@038 me2 TEST 6 ASL

oR110
2111
ef112
o113
02114
02119
og116
LT ER%4

eatae
o811
sR102

LAy
0104
ee1ds

aziae
o2127
2130
821314
0012

22133
134
20138
i FRT)
#1137
82140
#2141
o142

(TTHITL]
e7e142
P18432
e18320
pée1y?
83004
72t
014883

ssenee
100004
assRee

nl4708
se20e3
086133

015447
814616
Le2008
pt4602
86137

014810
oRé11t?
(FY.01.5.]
oRé11Y
014438
102076
814074
eR8112

T8v6

ASLL
ASLC

ASLR

ASLI

ALY

ASLE

LDA .6

8TA
Joe
J88
LOA
T0R
STA
J88

NOP
oer

NOP

Jée

824,

Jnp

Jos
Jas

TSTe
TSRY
JABL
SHPT
ASLO
AL
INES

ASL,I

CHECK
R8s
ASLY

SRMp
CEMLY

HLY 6

J88
JNP

J88
JHP
Jon
JNP
J80
WL Y
J88
JHP

cey
asLE

c813
ASLR
CONFT
ASLC
toy
768
cse
ASLL

TESY 6

!N!T!AL!I! NIFY lﬂ?AT! TESY
SOFTWARE ROUTINE o GET EXPECTYED
FORM THE INSTRUCTION

STORE IN LINE
INITIALIZE THE REG'S

ot FOR PATCHING oo
ASL (XX} INSTRUCTION
od FPOR PATCHING o»

SAVE THE REGISTERS & CHECK THEM
AS® INDICATES NO ERRORS

NO ERRORS
SHNIFT/ROTAYE MEBSAGE PROCESSING
CHECK FOR ERAOR MALY
- ERRON MALT: RECIBYERS RESTORED
SHITCH § UP « ERROR BREAKOUY
SHITCH £3 UPE REPEAT » SAME DAYA
CHECK THE SMIFT COUNT

D0 POR NEXT vaLUE
END OF TEST WALTI AeBes

SWITCH 8 UP « LOOP ON THIS TESY



PAGE

LT A
44
g548
08448
LT h
2848
%40
(1.1
6581«
o892
C 11 ]
2084
o888
o588
9887
8588
1111
LT
2561
8562
2863
0864
0568w
2586
(1134
G111
8969
o870
1.2 4]
8572
2873

0038 #92 TEST 7 < LBR

22143
22144
2148
22144
00147
ag180
02164
agi8e

2218)
22184
32188

22186

02187
a2169

82161
62162
2163
22164
02163

22168
22167
o170
eRt7y
eg172
8217y
82174
2178

o8e134
ayP142
016432
015384
e6es?
a3ee28
872184
014877

e2onee
1901040
saeaep

014708
002003
026166

215447
914618
190007
el4608
(113844

214610
oR6182
818448
g261 46
714636
182076
214871
220148

T8Y?

LIRL
L8RC

LORR

LSR?

(.13

LSRE

LDA
8TA
Jae
Jae
LDA
10N
8TA
Jeo

NOP
OEF
NOP

Jee

.’
TSTH
I8RT
«LOR
SHPY
LSRe
LoR:
IREGO

L8R, 1

CHECK

SIA,n88

Jue

Jas
J88
HLY
J88
Jup

Jad
Jup
JsB
Jup
Jag
MLY
Jae
JMp

L8R}

SRMP
CEMLY
4

ce9
LORE

€81y
LORR
CONFY
LORC
£0Y
re8
css
LORL

TEST 7 |

INITIALIZE SHIFT/ROTATE TEST
SOFTHARE ROUTINE « GEY EXPECTED
FORM THE INSTRUCTION

PUT IT IN LINE ’
INITIALIZE THE REGISTERS

oo POR PATCHING @+
LR (XX) INSTRUCTION
et FOR PATCHING o«

SAVE THE REGIBTERS & CHECK THEM
As® INDICATES NO ERROR

NO ERAORS
SHIFT/ROTATE MESSAGE PROCESS!NG
CHECK FOR ERROR HALY

ERROR HALT « REG*S RESTORED
SWITCN 9 UP =« ERROR BREAKOUT
SWITCH 13 UPS REPEAT o SAME DATA
CHECK THE 8MIFY COUNTY '

DO FOR NEXY vALUE
END OF TEST MALTE AeBey

SWITCH 8 UP « LOOP ON THIS TEST



PABE

anrs
peYé
(1344
asre
(1 34 ]
ofee
2981
(1.1} ]
9883
o584
(1]
feee
28587
pEos
ot
stee
98010
(1]} 8
#8903
2904
BS9s
13117
P897«
o858
(1.7 2]
Pene
T}
as0e
0893
2804
L2 L]

@837 w02 TESY 10 o LOL

08176
oy
02200
8%

e

2203
08204
o208

P06
(1§ ]}
ot e

"Rt
e 2
o1y

o314
a2218
ga21¢
eR21”
02220

o2t
02232
22223
oR294
22298
o2R2e
22027
#2030

se0188
070148

9318432

15388
et
eyonae
oreRe?
01448y

s0eee
100040
nested

e14768
002003
ezéney

018447
014046
1020180 -
214002
026225

014610
CFLHT L
018468
f2enet
214038
102076
pLau2
fagsee

TST1P LDA

LaLL
LeLE

LSLR

LaL:

L8t

LSLE

SYA
J&8
Jse
LDA
10N
$TA
Jee

NOP
per
NOP

Jas

Bie
T8YH
I8RT
oLOL
SHPY
LoLe
Lo
trtso

LeL,1

CHECK

SZA,NRES

Jue

J8s
Jas
MY
Je8
Jup

J88
JNP
Joe
JHP
J88
HLT
J88
JNp

L8L1

SRMP
CEMLT
188
ceo
LoLE

c81
LOLR

CONFT

L8LC
eoY
r6e
ces
Latt

TESTY 19

INITIALIZE SHIPY/ROYATE TESY
SOPTWARE ROUTINE o SET EXPECTED
PORM THE INSTRUCTION

PUT IT IN LINE
INITIALIZE THE REGISTERS

o® FOR PATCHING oo
LOL (XX) EINSTRUCTYION
oo FOR PATYCHING oo

SAVE THE RESISTERS & CHECK TMEM
An® INOICATES NO ERRORS
NO ERRORS

SHIFT/ROTATE MESSAGE PROCESSING
CHECK POR CRROR MALTY
ERNON HALY « RES'S RESTORED

SWITCH 9 UP « ERROR BREAKOUT

SWITCH 13 UPT REPEAY « SAME DATA
CHECK THE SHIFY COUNY

DO POR NEXT VALUE
END OF TEST HALT: AeBeie

SWITCH 8 UP « LOOP ON TMIS TESY



PAGE

8 a3y
8408
ee89
éé10
66114
es4R
#6413
8844
648
([ 21
8és?
#4640
9649w
oépe
[ [ 3]
sege
683
peu
soes
o628
(7.1 14
L E
2089«
0830
8631
6632
8633
2834
0638
0838
g6y’

9038 ¥AR TEST 1i « RRR

82931
o232
88233
#ee34
02838
03236
o8Rs?
ofa40

eRn4l
82842
sepad

32244

28840
#2248

aag4ey
82890
62981
aRuGe
02183

02384
aRges
ef26s
eRasy
egnen
oRee1
ef262

080186
870142
016432
218378
seety?
o302e?
67284

et48?

sgceee
181180
ossese

914788
092003
p28284

018447
014616
102011
fiade2
sRener

el14610
ggenad
818468
26234
814836
102876
014871
oRenys

TST11 LODA
874
RRRL J§0
AMRRC  J80
LDA

l‘a
RRRR  J88

NOP
RRRI DOFEF
NOP

Jas

814
ST
1ORT
AR
NPy
or RARD
RRRI
18260

RAR, 1

CHECK

SIA, 088
JHP RRRY

Jse
Jes
WY
J4O
Jup

RRRL  JS8

Jup

Jos

Jup
RRRE J80
HLY
Jes
Jup

SRNMP
CEMLY
118
ce
RARE

ce13
RRRR
CONFY
RRAC
eoY
y688
cse
RARL

TESY 14

INITIALZZE SHIFT/ROTYATE TESY
SOFTHARE ROUTINE o BEY EXPECTED
FORW THE INSTRUCTION

PUT IT IN LINE
INTTIALEZE THE REOIOTERS

s POR PATCHING #@
RRR (XX) INSTRUCTION
ee POR PATCHING oo

SAVE THE REGISTYERS & CHECK YTHEM
AS® ENDICATES NO ZRROR

NO ERRORS
SHIFT/ROTATE MEBSAGE PROCESSBING
CHECK POR ERROR WALY

ZRRON HALT « REG'S RESTORED
SWITCH © UP « ERROR BREAXKOUY
SHITCH £33 UPs REPEAT = SAME DATA
CHECK THE SHIFT COUNY

00 POR NEXYT vaLug
END OF TESY MHALTI AeBeit

SMITCH @ UP o LOOP ON THIS TESY



PAGE

#8639
géde
8641
8642
2643
8644
Be4s
2648
2647«
#6408
a840
sé80
P68«
pe82
W6E3
#0654
#8688«
pese
1.1 14
9653
B89
#:60
P81
8682
2683
e6dd4
111
66606
0667
h6690
8869

2839 #0R YESY 12 » RRL

22264 660187
02268 670142
02066 018432
22867 ei10641p
92270 060117
22271 eljegle
o272 972278

02273 014677

02074 oPesee
82276 100109
0g2kre eGSO

e2R77 814708
eg300 oRPEDY

62301 026387

ag3er 018447
72303 014646
02304 102812
23508 sis800
225068 F2631)

02387 934610
08310 926273
02311 015468
A2312 626267
82313 €14636
g83514 102076
02318 014871
32316 D20266

T8Yi2 LOA
8TA
RRLL J88
RRLC J88
LDA
I0R
ava
RRLR J88

’ NOP
RRLI oOEF
NOP

Jas

834,

JNP

J88
J88
HLY
J88
JHp

RRL1 JO8
Jnp
J89
Jnp
RRLE J88
ML, T
J88
Jup

pie
1874
1SRY
AR
SHIY
RALS
RRLI
1REGO

RAL, I

CHECK
R8s
RRL4

SRNP
CENLT
128
o9
RALE

813
RALR
CONFY
RRLC
eoY
768
cse
RRLL

TESTY 12

INITIALIZE SHIPT/ROTATE TEST
SOFTWARE ROUTINEG » GET EXPECTED
FORM THE INSTRUCYION

PUT IT IN LINE
INITIALIZE THE REGISTERS

ee FOR PATCHING ow
RRL (XY INSTRUCTION
ot FOR PATCHING oo

SAVE THE RECISTERS & CHECK THEM
Ao@® INDICATES AN ERROR

NO ERRORS
SHIFT/ROTYATE MESSAGE PROCESSING
CHECK FPOR ERROR HALY

ERROR HALT « REG'S REBTORED

SWITCH 9 UP » ERROR BREAKOUY

SNITCH $3 UPs REPEAT = SAME DAYA

CHECK THE SHIFY COUNT

DO POR NEXT VALUE
END OF TESY MALT: AeBeg2
SWITCH 8 UP =« LOOP ON THIS TESY



PAGE

Y 8 |
8672
uery
4874
3878
3678
8677
8678
€a79
2880
0881+
2662«
g603
8894
111N
CTT 1)
fes”
LY 2
2869
cave
0691
10k
2693
06904
0898
56068
0897
@698
Béve
97¢6¢
07614
8702
8763
B784e
p7es
o768
87¢67
8788
8789
6710
0711
6712
8743
ers4
8718e
@716
8rs7

9240 #82 END OF LOOP =

82317
s232e
oa324
82322
22323
93324
28328
28386
ag32y

UPDATE END OF PASS COUNT

03330
2333
02332
22333
@2334
€a3ls
#3336
uasy?
eg34e
an3ay
28342
88343
80344
08348
00346
08347
083580
2381
agssR
03363
82384

22388
02386
eq3s87
03380
o361
88362
8343
68364
68368
23366

22367

814377
e60134
coge0R
220827
234136
866136
850212
626338
sa25827

864238
16008}
selesd
830161
178681
16168
ase164
(111}
863908
téenel
2401686
036174
1700814
elegee
esonyy
os208y
206388
6g021)
170001
844178
#0633

CYPLLT
006362
660210
#64298
114102
124107
814802
e8171€e
182077
008528

«¢ NO ERRORSe

Eop
NEXT2

DONE

EOPY
EXRYN

END

Jas
LDA
814
Jup
182
LOA
CPA
Jup
Jne

LD®
LDA
IHA
I0R
8TA
AND
cPA
Res
Jup
LOA
ADA
IOR
STA
AND
CPA
RES
Jup
LOA
YA
ADD
JNP

J8B
Jup
LDA
L08
Jos
Jup
Jes

END OF PASS

RNG
FLGS

AGAIN
LCNT
LCNY
1000
eor
AGAIN

MAT78
8,!

e
8,1
877
ara

DONE
8,1
8366
8IT12
8,1
07408
psese

DONE
ASS
8,1
L]
NEXT2

CNEM
gory
i { ]
MAY?
Li87,1
€xgc,1
S8R

ALF,8LA

HLY
JHP

gQu
END

778
sop

84 6 WAS UP DURING LOOP
WAS ALWAYS DOWN w STEP COUNT

END OF PASS IF tS5e@ LOOPS
NOT END OF PASS « DO NEXT LOOP

ADDR OF LEAST SIGNF CHARS IN NMSGC
NEXT @ ASCII CHARACTERS

STEP LEAST SIGNIFICANT DIGIT
MAKE SURE BASE 18 8, NOT SPACE
PUY BACK IN M8G, TEMPORARILY
MASK OFF LOWER CHARACTER

18 17 190 ?

ves

NO o PINISHED

RESTORE 2 CHMARS FROM MESSAGE
STEP UPPER CHARACTER,MAKE LOWER
MAKE SURE UPPER BASE I8 0 '
PUT BACK IN MEBSAGE TEMPORARILY
MASK OFF UPPER CHARACTER

18 IT 107 .

Yes

NO « FINIBHED

REPLACE WITH 2 ASCII 9¢8
GEY ADOR, OF NEXTY CHAR, PAIR
STEP AND TESYT NEXT CHARACTERS

CHECK POR NON«ERROR MESSAGE
NO MESSAGE WANTED
PRINY END OF PASS MESSAGE

CALL DIAGNOSTIC MONITOR
CHECK SWITCH 12

MALT 77 IF uP
DO NEXY PABS



v+«0REC
veB
o
10
W11
1800
16
2
20
3
38

5

.6
.63
o7

8
<ASL
WASL1
eASL2
<ASR
+ASR1
WO1V
JDIVY
L8
LB8LY
L3R
+L8RY

CRDGG«REV!RQNCGU.VHDDL TABLE

(222222} ]

neset1/el

Me146/01
09184/81

p0188/01

ee168/01
P0186/01
eR147 /01
28187 /01
P0148/01
n0188/01
20149 /01
s0180/01
ne18t /e
0n189/01
00182/01
a0183/04
08107 /02
20109/
20117/02
200894 /02
epsos/oe
nea4n /02
eoesy 702
en140/08
P0142/02
ea130/02
00132/082

e9003/01

0n848/81

00483/00
on348/02
80677 /02
20344/01
00201 /01
20707 /02
08632/01
006608/01
20336/01
0n388/01
ans11 /09
p0686/01
90543/02
n0823/01
00128/02
o9113/02
0n124/02
00108/02
An1e2/00
0n0e6/02
over9/08
su14s/00
00148/02
90138/02
90135/02

PASE 988}

00068/81 90874/81 BO977/81 89080/81 08428/02

sesse/01
00274/01

08228/02 90253/02

20320/01 SNSRG/01 P68 /01 Q0318/02

QGOOB/!! 8@687/01 28702/01 B8342/02 08374/02

P0482/01 9a816/01 S0662/01 00683/81 PV428/02

s8480/02

feree /81

20897 /61 £0208/02 803909/02

ses14/02

os483/02

28431 /02

o8878/02

20546/02



oMPY
«MPY1
MPY2
«RRL
RRLY
«RRR
+RRA1

Age
A2082
A28
44002
AA

AB

AE
AGAIN
ALY
AMWM
AMWMA
AO
APT
ASL
ASLD
ASL1Y
ASLC
ASLE
ASLI
ASLL

CROSSREFERENCE SYMROL TASLE

o0807 /82
oes22/02
ooN33/n2
00161/82
09163/82
ad1Se/02
20182/08
feerye/el
na162/01
na168/01
0163701
ap166/04
28298/01
oBevs/ay
20097 /014
o0289/02
na2ee6/e1
aPi198/04
aftsa/01
fen9s/0l
a0114/01
28067 /81
0@174/01
70634/02
20814/02
20838/082
easg1/e2
fe513/082

00838/02
00827 /02
oeeR9/02
eeir0/82
90167 /02
20159/02
LLBE.I74 1
00274/82
ee7en/02
Pe363/01
oe8868/01
20323/01
20433/04
90434/01
00427/01
epsr4/02
ee338/01
eeisn/01
fA402/02
204308/01
20273/82
e9174/91
288168/02
o0826/02
02837 /02
ees32/02
onsiy /02
20541/02

2@377/02

0a642/02

ogsin/e2

se3t8/02

80246/02

eese1 /01
esesee/oy
eas13/014
ep6y9/e2

eesee/0y
20317/02
2e821/92

es383/02

eese’ /01
e0es8/014
oespi/0y

0a7e8/01
2e3se/02

PAGE Dee2

N0437/02

28667 /081 Q0388/82

883408/02

88438/82



AsLOV
ABLR
ABR
ASRe
ASR1Y
ASRC
ASRE
ASRI
ASRL
ASRR

810
811
812
817
820
830
8366
B3?7
Beo
87
g72
877
BAM
BAMA
BAGM
BAGMA

CROSSREFERENCE SYMBOL TABLE

ne126/02
00818/02
00888/01
pe173/01
seseR /92
20483/02
Aesed/ee
004900/02
fo48d/02
p0487 /02

e0071 701
20600/02

e0122/01
80123/01
e8i24/01
e0128/01
#9126/01
e9127/01
#2131/01
#0132/01
29126/01
#0121/014
89120/014
eet3e/01
0e197/014
"9181/01
n0e77 /01
20676/91

00122/02
00838 /82
0e173/01
00488/02
90498 /02
20508/02
9a8008/02
2€406/02

o8tos /09

sesey/02

00346 ,01
ne7et/02

00183/01
Eﬂ‘l?llﬂ
eei84/0}
08198/02
80186/01
0a348/01
PP693/02
pesa9 ey
28349/01
e0182/04
00089 /02
00189/01

e0i8t/0%

and4s4/02
se676/01
2a663/01

20498/02

00613/,01 00242/02 980684,82 20687 ,02 #0692,02

eesys/e2

egslv/ser

ep88s/02

00616/081 PO6R3/04

se620/0)

sonse/0y 90292/01 vBsse/8Q

- PAGE pepy



BAWM
BAWMA
BCNY
BITA
BIT12
BIT1S
BITS
BIT?
BITY
BpY
BUF
CBUF
CEWLT

CEMTY
CEM

CEMY
CEOB
CHECK

CIA
CIAl
CNEM
CONFG
COUNY
CRLF
cs813

Cs8

CROSSLREFEAENCE SYMBOL TABLF

pa2ev/0t
poate2/e4
00220 /01
20134/01
20138/01
20139/01
PR138/04
Pa136/0)
ne137/01
ne219/04
ee2e1/01
QBBEQ)ll

P8480/01
0d468/02

na4g? /01

20321/014
20338/88%

20381/014
payaa/ey

aasensal
2a824/02

28373/014
20381 /01
na3681 /01
"e232/02
A0a%1 /02
nenyz2/01

no4pvs01
oBBe2/08

ralse8/al
PA&21 /02

oeisR/ey
00206/092
00831 /81
906146 /01
00694/02
280299/81
eea38/e1
An378/01
20492/01
fe833/01
fe218/0
2832701

80408 /01
20497 /02

endpa/ny

00328/01
09396/02

28348/01
pacat /01

20528 /01
00888/02

00381 /01
28377/01
20365/01
20063/01
28069/02
prinesey

ea413/01
#9834 /02

nea88/01
30477 y02

PAGE 8084

9a830/01 00580/a1 80887/81 00724/01
29262,81 00286,01 68478/81 080499,81

e9188/02

g0883/014

00481 /01

oe4n6/0y
08529 /02

2@8326/014
pn4Be/02

2eé687/01

fAp288/02
n9888/02

Na3sR/eyg

2a366/81
fe68R/01
eoes8/02

004i4/01
2a866 /02

oe39R/01
se%e8 02

00584 /01

eet34/01

P9438/04
sesei/ee

00341/81

eaye1/014

20334/82
29620/02

083083/02

80449/01

8a3et /02
esso8/02

86398/01
o98498/02

eesse6/01

eer28 /01

R/
s8893/02

ee3sa/0y

f0726/01

883pe/02
#0682/02

08367/62

eeast /e

58388 ,82
20630 /02

28396/01
00872/02

203608/82 0R4i0/02
00828 /02 R0EBY /02

o0203/02 B0289/02

28731/81
00446/82 00493/02

P0417/02 00473/02

ge7e8/02

00419/02 00471/02
00662/02

80307 /02 00371/,02
20604 /,02 00636/02



4.1/

CsHr2
CSNFT

CuTo
cuvtol
CuYoé

CuToX

Dsoee
7400
DAD
paur
b1V

DrIvy

biva
DIVA
pIve
DIVE
DIVL
DIVR
LD
DLDY
oLD2
"DLDA
oLoc
DLDE

CROSSoREFERENCE 8YMBOL TABLE

opest/on

po400/04

29499/02
a8220/02

ep222/02
Ave32/02

apspt/et
nRs1Y/a1
20603/01
o9R11 /02
0487 /02

f0598 /01
pessY /61

a8167/8}
pR1688/014
pR11%/01
nB218/01
Gﬂﬁﬁﬁfﬂl

Po4v1/08
708466/02

nB443/00
A0436/02
ed478/02
29430/02
20436/02
J0082/01
aB301/02
ZQZQQIGQ
ﬂﬂ@ﬂ?/ﬂﬁ
ne273/02
2a308/02

00484/81
80831 /02

seR28/09

o8229/82
a0és4/02

aesey /01
206Q2/91
80606/01
00349/02
00489 /02

20332/01
oe706/01

e0408/84
9863 /02

és238/82

osses/el

00666/01
#0381 /02
e0461/02

2a3s1 /014
sevee/04

ene97/0e

08696 /02
Pe114/01
ne832/01
00442/02
88448/02

20481/02

fn438/02
20474/02
80489/02
004y8/02
f0422/02
o828t /02
00287 /02
20290/02
22278/062
anSn4/02
209299/02

Pe270/02
00840/01

08298/02

sesos/ /02

easp4/02

#0827/014
0n6s8/01

08384/02

80486/01

2n314/02

- PAGE 8088

#9362/82 00412/02 00468/92
04027/02 90689/02

p8836/22 00868/02 PREER/02

e0e71/01 A0673/01 80289/02
#8358/02 90493/02 PR405/02

ne598/81 20638/01 80692/0)

00379/22 20433/82



DLDL
DLDR
DONE
DSA
DsY
DaTH
DsT2
DE R
D8TA
DSTC
DSTE
DSTL
DSTR
EA

E8

EDM
EDMA
4
END
Eo0

EoP
EOP1
gorv

EOTH
EoT2

CROB8=REFERENCE SYMBOL TABLE

09g64/02
o9276/02
"0788/02
e2102/01
eaes3/at
09368/02
ea3en/02
ee3sy /02
#0329/02
08317/02
80369/02
nB312/02
po323/02
NBeP1 /0l
a0est /02
20266/02
PeN92/01
00064/02
o01858/02
P03588/01
28384/01
fBe93/01
ee716/02

00894/01
20127/02

o0683/02
eari1a/a2

00443/01
0047%/02

00449/01
AB4B8/01

00308/02
eolep/82
28691 /02
20313/02
20328/02
20338/092
88339/02
008344 /02
#8319/02

a0699/02

on3e8 /02

P0383/02
n8372/02
29366/02
eeSe8/01
e0193/02
20324/02
Pased4/014
90087 /82
pei169/02
AN384/01
P0329/81
08479/01
20078/09

00491 /01

2a6y8/02
A0708/02

8a447 /01
gospé /02

20448/01
sa480/01

ee872/014
20114/02

20670/01

eee78/92
0e268/02

ons14/01

20521/014

80448/01
ee838/02

0pe33/a2
Pe136/02

08034/02
o8104/02
f0308/02

o0694/01%

2ayas/ay

00460/01
e8s878/02

PAGE G886

00049/82
08146/02

#0048/,02
P9118/02

Pee21/02

09les/e2
fed02/02

oen’1/02
00187 /02

o80868/02
ee137/082

eaoas8/02

20369/82
20634/09

poe78/02
aete6/02

0eps1 /02
pe147 /02

a0096/02

e0459/02
pesés/02



EDTM
EOTMA
L 4-L]
Eama
ExEC
EXRTN
FLGe
G3R

HLT1
HLT?7
118R

L»

L™
ILMA
IREG
IREGO

18R
18RY

ISRTY
LCNT
L18Y
Loop
LSL
L3Le
L8l

 CROSSwREFERENCE SYMBOL TABLE

PP463/01
00462/01
e8714/01
00712/04
a0n6H /01
sey1i/e2
ee183/01

pe3ed/ey
pe4s /01

anLrnsel
aR174/01

20172/02
e0100/02

poevy/ed
pe43f/02

e8sddu/set
peed /8
ae4y2/01

eo48b/81
08846/02

apted/01

o186 /82
speno /0

satet/a2
ne1o8/014
apees /04
eeeez/02
poeBe /01
GGi’QIﬂl
2a598/02

co4eR/01

e8483/814
ee7ta/04
eessn/01
00718/02
eeeres/ny
aaf4s /01

e8237/,01
on4te/01

esa3e/00
a8243/02

20097 /02
20179/02

20378/91

00639/81
00833/01

0n483/04

20493/01

o8311/,01

20194/02
Ppdd4s /00

esi9s /00
peRes/ /01
88641 /01
e0esv/22
eai76/014
aosep/s02

a9590/02

pe260/02

e8312/01
08421 /01

o0188/02

20379/981%

20492/01
eee78/02

00234/082
ae196/02

ne28e/e2
20288/02

fpses/62

ons72/02

08322/01
08444/01

ang16/02

pes38/01

P8388/02

s0303/02

ga4B2/02

ope78/,02
anye9,see

PAGE 0087

neden/ey
e9187/02

88131 /02

sen72/02

08439/02
eos8s/e2

80813/02

v8678/02

20374704
per1t/02

g8141/092

se318/a2

82407/02
onse2/e2

*e848/02

20389/01

88181/02

sa381/02

e9s18/02
0e814/82

2e8s77/02



LsiLC
LBLE
L8LY
LsLL
LSLR
L8R
L8RO
L8R1
LSRC
LSRE
LSRY
LSRL
LSRR
M1
M16
-]

M8
MAZ7
MAT78
MG?77
MG77A
Mg778
MI
MIA
MIND

MOVE

MOVEC

mMPY

CROSSAREFFRENCE SYMBOL TABLE

nesre/0
#0602/02
aeses/02
eesr7 /82
seser/e2
gees8/01
"R17%/91
nesss /0w
nes4é/02
nas7e/n2
0ess3/02
20545/02
fesse /02
20141/0}
po144/01
Be142/04
on143/014
Pet184/01
20188/014
0193701
re194/018
ae198/014
ve198/018
r0183/01
apa9R /02

pB589/01
ne664/01

20873701
ANaB4a/a1

no60i /02
oesod/oe
aesst /00
evseg/02
20699/02
20175/01
005468/02
oeBs8/02
20869/02
280864/02
20849/02
r0873/02
e8%687 /02
ea702/02
nR018/02
28339/01
206m9 /081
ea7e8/02
29683/02
ae184/01
20247 /02
ee188/01
20183/01
2n284/02
20033/02

ne33ased
a9690/01

aeta1 /0y
ed388/02

00883/42

20039/02 90178/02

80248/02 09249/02

na2se/02

20a88/m2

28337/,01 00484/01 00974/01 00834/8) G0a47/0)
20704/71 00287/02 00347/02 G0481/09 PB488/02

PAGE 0Ones



MPY1
MPY2
MPYA
MPYC
MPYE
MPYL
MPYR
NEXT2
NOV
0aH
0GMA
OVFLO
PAK
PBA
peUF

PEO

PEO1L
re1
PILW
P8
REX
RN1
RN2
RNA

RNAA
RNB

CROSS«REFERENCE SYMBOL TABLE

ne4th/02
oe410/02
00389/02
oa38i/02
208419702
nB374/02
agyati /e
08684/02
a0esd/02
oerit/ed

p8713/01

peesly/e2
08847 /04
206598 /01

oeslt /ey
P0408 /08

00681 /01
e8463/02

ssevd/e1
os4Ré /02
fe631 /@1
nB644/0)
00106 /021
aa383/e4
ae3p4/01
sess4 ey
caest /a2
oa4s8/02
#6186/01
ase8t/ot

28394/02
28397 /02
20384/02
80418/02
00413/702
20422/02

20436/02

°n793/02
eea89 /02
28713/01
20703/01
oness /02
se3se/01
20689 /61

20487 /01
go484/82

20699 /81

oe688/01
go4ps/02
P0837 /01
onsat /0y
20834 /01
80243/014
PAR44 /21
22136/9814
go642/82
ongev/ee
eaa48/01

epens /02
eosse/ol
esev4s01
oe848/014

ee718/01

fe201 /02
peed9/0y
sRa86/01
00248/91

ee246/,01
se178/02

eegoe/01

foess/se2
pes78/01
20212/02
08727 /01

oe13/02

ee348/02
00693/01
saseR/01

29869 /01
eaz18/02

00293/61

PAGE ePa9

p8887 /01
a8292/02
fo214/,02

s0293/02

88398 /02
ee8787/9)
oes96/01

88272/01

segen/e2

poR08/ei

20618/,01 a0eRN/0}
0R408/,02 004082/02
se204/92 p03B8 /002

20387/82 00407 /02

084B2/02
oo30e/02
90341/,02

2e3008/,01 08481 ,0}
90388/,82 an4e2/02

20402/,81 00041/020



RNSA
ANE
RNG

RNG1
"NG2
RNE3
RNGAC
RNM

RNMA
RNO

RRL

RRLO
RRL1
RRLC
RRLE
RRLY
RRLL
RRLR
RRR

RRRO
RRRY
RRRC
RRRE
RRRI
RRRL
RRRR

CROSSAREFERENCE BSYMBOL TABLE

sger2/02
fa298/014
280686/01

e92368/01
e8264/02

eeR74/01
eeesi/al
eogss/0}
Je268/91

*0887 /81
aeei1/n2

nd187 /81
APe88/01
28p61/01
on178/01
gose2/00
00sa2/02
20666/02
20649/00Q
e0641/02
o0646/02
2o06e/014
e0177/04
pee30/02
a0et10/ /082
P0834/02
ags17/02
00809/02
A0614/02

8n177 /02
06277 /01
06483 /9¢

cgoRa2/01
oult2/on

edasy /04
fedvesey
282863/01
se2e60/01

00187 /01
seesa /2

26378/02
2a287 /01
es178/01
28644/02
fpes4/02
00668 /00
sssed/02
2e648/00
e0see /02
s0663/02
eet17r/981
eps12/002
sseeg/00
20633/082
pnéR8/02
fa613/02
20837 /02
f0631/02
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ea289/02 G6267/02 #8383/02 88488/02

§0204/01 08301/01

477704

eaR73/01 00208/01 90087/81 08204/8% a0193/082

00378/02 00438/02 806871/0¢2

20259/01 08284/,01 G8R88/01 08279,01 P08286/0)

een77/082 084B4/02 -ﬂiﬁﬂlﬂﬂ

00432/02

@0474/01 B3409/01

fe849/02

09817 /82



8¢
SOCNT
8A

1
88M
SBMA
SHFT

sop
8rCH
SRMP

ari
STARY
STRM
STRMA
T1

T2
T3
TSt

AR AR
oTST1Y
TSTI2
eT8T2
oTEYS
TSY4
aT8TY

CROSSoREFPERENCE SYMBOL TABLE

a0187/01
P0108/61
08899 /91
90100/81
80681 /01
00686 /01

008y /01
00287 /92

engsy /92
o8ssy /ey

oe202 /08
pee24/02

80240 /02
neR3s’ /02
nB202/81
#eL188/0¢
ressted
00166/02
vet1t /01
anitrz2/01
e0i109/081
pegél/en
sesY6/02
sas7t/e2
#0607 /02
28639 /02
npStese2
20374/02
ne4a28 /92

P0480 /02

e01s0/00
890261 /61
ev102/01
00322/02
sses6/01
28646/01

28342/01
e0484 /82

aease/a2
eese8 /01

e0204/02
00686/02

80248/02
agpss/e
@o188/01
a8346/02
e6878/01
a@ing /02
ea176/02
28871 /014
a0e19/02
88331 /94

e8311/0%
88686/8¢

eeans/e2
#0263/01
sl /02
@8335/62

oe173,02
e8518/02

epri4/82
PE6RG/01
o0218/02

ees73/0y
eo11R/92
eo87%/01
eonas/02
26333/01

pe378/a2
Seé40/02

P8394/01
s8332/0%

P0192/082
88547 /02

o8729/01
86496 /02

0618/81
set23/0e

20%80/01

20338/84
sae9/e

PAGE 001}

ee198/,02
00879 /02

#e730 /84
eetns /62

08621/04
88134702

fev17/82

e8468/81
#8481 /082

2019702
eRé11/02

sasée/a

f0e14/02
S8144/02

cepRe /62

28488/01
e0512/02

20224 /02
00643/02

ae892/02

o8a23/02
801885 /02

poR02/02

00489/01
seS44/02



CROSSREFERENCE SYMBOL TABLE PAGE 00312
0T8Te  oesit/e
eTST7  208843/02



	00
	01
	02
	03
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	05
	06
	07
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