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PURPOSE

8CU37 is a reliability test to check the 7080 CPU instructions on either
an 80K or 160K system.

An optional four channel interrupt program is included in this test for
the purpose of testing the mixing of CPU instructions with Automatic
Interrupts, Data Word Transfers and Single Character Transfers.

The basic intention of the test is to cover all circuits that are exercised
in the normal use of the CPU instructionsin either 7080 mode or 705 III
mode. Certain specific types oféperation are either ignored or avoided
in 8CU37. These are: ‘ :

1. Undefined Operations. An example of an undefined operation
is ADM using special characters.

2. Zero Field Length. An example of zero field length is LOD
with a storage mark in the first storage position.

3. Forced Errors Of Any Kind.
4. Instruction Variations in 705 I, 705 I, and 705 III 40K modes.

METHOD

The method used in 8CU37 is to execute each instruction using variable
addresses and variable data. The results are tested and any errors in
correct operation are indicated by typeouts. The variable addresses and
data are changed for each successive pass of the program.

All available memory outside the program location is used as a work area.
Storage locations used are in Banks 0 and 1 for all instructions except LIP
and TIP. The test fields used vary in length from 1 to 20 characters for
most instructions. TMT, BLM, SND and TCT instructions use fields of
up to 100 characters in length. The LSB and USB instructions use a 255
character field.

The format used in 8CU37 is similar to that found in other CPU diagnostic
programs. The program is written in the form of short routines, each of
which can be looped to repeat an error using the 912 switch. When a
routine is looped, all addresses and test fields in the routine are fixed.
Each routine contains an error typeout and associated Halt.
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The entire program is organized into seven sections which are described

as follows:

SECTION 1 HOUSEKEEPING

This section consists of three routines which are for resetting all
variables to a starting point when the test is begun either after loading,

or after hitting RESET.

‘The interrupt mode is set in this section and interrupt words 250 and
251 are loaded with program locations. Routines #001 through #003
make up this section.

SECTION 2 GENERATOR

This section creates all variables to be used in testing the CPU
ihstructions. Routines #004 to #021 make up this section.

1.

Memory Addresses

Two basic addresses are generated in this section. Address #1
is used for testing those instructions that require only one
memory address. Address #2 is used for the second address in
testing instructions such as TMT where a receive location is

needed.

From these two basic addresses, several variations are
generated according to the needs of the instructions in the
test routines. For example, TMT requires a 4/9 address,
so address #1 is modified accordingly.

All addresses refer to memory locations of from 32200 to the
end of memory and are separated from each other by at least

300 spaces.
Storage Addresses

Storage locations are in Banks 0 and 1 for all instructions
except TIP and LIP. A variable number is generated for the
address of an SPC instruction. Prior to each test instruction,
SPC is set to some variable location in Bank 0.

Most test instructions requiring storage refer to the accumulator.

For those instructions using an ASU, an ASU designation is
generated with values of 00 to 15.

ii
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3. Test Field and Test Numbers

A 100 character general use field is generated for use in
testing non-numeric type instructions. This field contains
all 7080 defined characters except group mark, record
mark and memory storage mark (dilroy). This 100
character field is repeated three times to form one 300
character field.

o0 e

Three 20 digit numbers are generated. The first two numbers
are used as the numeric fields in testing arithmetic instructions.
The third number is used as the random basis for all variables
except memory addresses.

4, Field Lengths

Two basic lengths of field are generated and designated as
Length #1 and #2. Length #1 is the address used in testing the
instructions SET, SHR, LNG and RND,

Both length #1 and length #2 are used to define how many
characters or numbers will be used in the field addressed by
the test instructions. Lengths #1 and #2 will vary from 1 to
20 positions.

For the use of the BLM, TMT and SND instructions, length #1
is multiplied by 5 to obtain a length of field varying from 5 to
100 characters.

iii
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SECTION 3 SET UP

5.

Miscellaneous Variables

For testing Unsigned ADM in Routine #075, a 100 character
field is generated containing all characters and numbers except
special characters

For testing TCT in Routine #066, a length of field is generated
which varies from 10 to 100 positions.

For testing LIP in Routine #070, an address is generated which
will refer to any storage word in Banks 0, 1, 2 or 3. Word sets

25 and 37 are excluded from this address, since they must be re-
served for Interrupts 250 and 251 and for the LIP instruction itself.

The first four digits in Test Number 1 are used to form a select
address used in testing the TIP and LIP instructions.

A memory storage mark, (dilroy) is generated and placed in a
constant area for use in testing the LSB instruction.

The units position of Address #1 is converted into a number of
value 1 to 5 for defining the number of characters moved in testing
the LFC and UFC instructions.

The end result of Section 2 is a set of addresses, lengths and
fields which are all located in one constant area at locations 8080
to 8831 on page 42 of 75 in the program listings.

The routines in the generator of Section 2 are self-checking. As
each variable is generated, it is tested for correct operation of
the instructions used in generation.

This section consists of Routines #022 to #026, and is necessary for
three reasons:

1.

A test routine may require both a variable address and a variable
ASU designation. For such test routines, the combined address
and ASU is loaded and unloaded into the necessary locations in
Section 4.

A test routine may require a variable ASU designation on a fixed
address. ASU bits are therefore added to all necessary addresses '
at miscellaneous locations throughout the test routines in Section 4. ‘

Routines #038 and #039 test the SB instruction based on the variable
ASU designation. Depending on what the ASU is, Routines #038 and

#039 are set up so that cnly one is performed during each program
pass. In the special case of ASU 08, both #038 and #039 are bypas

T
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SECTION 4 TEST ROUTINES

Routines #030 through #081 make up this section. Kach routine tests
one of the CPU instructions using the variable addresses, lengths and
fields that were generated in Section 2. During each program pass
through the test routines all variables remain fixed.

In the majority of the test routines the variable address is pulled from
the constant area using indirect addressing. In a few test routines the
variable address has been unloaded directly into the routine. This is
noted in the program listings by dashes in the instruction addresses.
In the remainder of the test routines, the address is fixed.

Each test routine has a 911, 912, 913 and 915 switch for bypassing error
typeouts, repeating, halt on error and long typeouts.

Following the last routine #081, is the 914 switch, the pass counter, and
the 916 switch. If the 914 switch is on the program will repeat by transfer-
ring to Routine #004. Every 1000 passes a pass count typeout will occur to
indicate that the program is running properly. The 916 switch is inter-
rogated at this point in the program to start or maintain channel overlap
operation if the 916 switch is on.

SECTION 5 CHANNEL INTERRUPT PROGRAM

Each of channels 20, 21, 22 and 23 has an interrupt program to do a

write, backspace, read and compare write versus read fields. The write
fields are 60 characters long and are different for each channel. Other than
the difference in write fields, all four channel'programs are similar.

Channel operation will use the first ready tape available on tape addresses
#1 through #9. Tape #0 is avoided since it may contain the input program
tape. If the tape on a particular channel reaches end of file, it is rewound
and the next ready tape is used. If no other tapes are available, than the
program will idle in a program loop until rewind is finished, and then
testing will continue.

Channel operation is strictly optional in 8CU37. Channels that are not
ready will be ignored. When starting operation, the operator must
visually verify that all desired channels are in motion.

Associated with channel operation are two program switches. The first
entry to a channel interrupt program is by a TIP instruction. All
successive entries will use automatic interrupt. One of the two switches
is set to transfer, the first time that the 916 switch is turned on. This
switch allows only one TIP to each channel to start operation. The other
program switch is located at the beginning of test routine #067 and will
bypass TIP and LIP tests while channels are in use.

v
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SECTION 6 INTERRUPTS 250 AND 251

1.

Interrupt 250

8CU37 is normally run with the check switches on check-stop.
The non-stop switch may be turned on to keep the program
running when check triggers come on. Should the operator
want to use the non-stop option, interrupt 250 will indicate
check triggers by a typeout if they happen to come on in the.
main program.

Interrupt 251

Manual interrupt 251 is available to the operator to tell where
the program is at the time of interrupt. On interrupt 251, there
is a typeout giving the total number of passes completed and the
routine number. At the beginning of all routines, the routine
number is retained in case the program goes to pieces on some
error condition such that the routine is never completed (a wild
transfer for examplel Interrupt 251 will then give the operator
the number of the last routine entered but not completed.

SECTION 7 LONG TYPEOUTS

Section 7 is a typeout sub-routine that has one possible entry from each
of the test routines #030 through #081. The 915 switch allows entry to
this sub-routine when there is a routine failure. For each test routine
#030 through #081 there is a long typeout which gives the name of the
instruction being tested as well as the variable address being used. Each
typeout is tailored to the need of the particular test routine. '

The exit from Section 7 is always a transfer back to the 913 switch in
the particular test routine that caused a long typeout.
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C. AREA OF MACHINE REQUIRED

1. UNITS

7080 CPU with 80K or 160K memory
7621 Tape Control and 7291lar729 IV Tape Units are optional
Tape address must be #1 through #9 - any density.

2. MEMORY LOCATIONS

00000 - 08075 Program Location 8CU37
08080 - 08831 Table of Variables 8CU37
08835 ~ 17724 Program Location 8CU37
18200 - 18799 Reserved for Load Program
18800 - 31831 Program Location 8CU37
31940 - End of Memory, Work, area.

LOADING PROCEDURES

Card input is from the 714 card reader using the load program 8LDO1 with
00 Transfer card 8TR02 behind the 8CU37 program deck.

Tape input is from:

a, A card image tape created off line with 8LD02 load cards.
b. A program input tape as generated by 8TRO6.

E. PROGRAM CONTROL

1. . Alteration Switches

911 switch on - Bypass Error Typeouts and Halts
912 switch on - Repeat Routine

913 switch on - Halt on Error

914 switch on - Stay in Program

If the 914 switch is off, a transfer is made to 18219 to
call in the next diagnostic program from tape.

915 switch on - Long Typeouts on Error

a. In Test Routines of Section 4
b. Typeouts of WR and RD fields in Section 5
c. Typeout of Instruction Counter Location on Interrupt 250

If the 915 switch is off, short typeouts on error will occur.

916 switch on - Start and maintain channel interrupt program.
If the 916 switch is off, all channels are reset.

0 G 000000 006000000000060

uid
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Other Switches

All Check Switches on CHECK-STOP
70%e1/1I Switch OFF

40K Switch OFF

I/O Interrupt Switch OFF

Non-Stop Switch OFF

At the option of the operator the Non-Stop switch may be
turned ON to keep the program running when checks occur.
Interrupt 250 will indicate errors by typeouts.

Manual Control

e

Interrupt 251 will typeout the total pass count and the
number of the last routine entered.

A general approach to the use of a failing routine is as
follows:

If an error condition is suspected, it is best to run
8CU37 with the 913 switch on so that an error halt
will stop the program when an error occurs.

1. Following the halt on error, turn the 912 switch on
and START. The routine should repeat the error.

2. Do manual interrupt 251 and START. The routine
number typed out should match the routine being
looped.

3. Turn the 915 switch on. START to obtain a long typeout.

4, Turn the 915 switch off and Half-Step the program until
the failing instruction is identified.

5. The routine can be used for scoping by turning the 911
switch on and starting.

On occasion it may be desirable to manually modify a routine
to shorten it for scoping purposes by manually storing a
transfer to the beginning of a routine. Routine #075 is used
as an example:

Suppose ADM is failing in Routine #075. The ADM instruction
is at location 18899. The instructions in Routine #075
preceeding ADM are necessary for setting up fields prior to
doing the ADM. The rest of the routine following ADM is for
checking the results using other instructions. To shorten
this routine, store 1Y804 at location 18900 which will transfer
to repeat the ADM properly.

viii
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d. In general, the generation routines should not be bypassed
in an attempt to eliminate one or more variable addresses,
lengths, etc., on an arbitrary basis. The following table
gives some allowable modifications to the generator routines
in Section 2 and the effect of each.
Portion At Manually
Affected Location | Store Effect
Bypass
Rout. #004 021560 11364 Will freeze memory addresses
#1 and #2.
Update of 003350 A Will freeze all variables except.
Rout. #007 003455 1 Memory addresses #1 and #2.
Bypass
Rout. #008 002030 12494 Will freeze the 300 character
test field.
Change 001830 A
Rout. #007 001905 A Will freeze test number 1.
Change 001855 A -
Rout. #007 001940 A Will freeze test number 2.
Bypass
Rout. #017 005025 15299 Will freeze ASU designation.
Bypass
Rout. #018 005295 15654 Will freeze SPC setting.
Bypass
Section 2 021560 16549 Will freeze all variables by
bypassing the generator.

To make one of these modifications store a halt {J) at location 02 1‘560
to stop the program, store a transfer (1) at location 021560, manually
transfer to 021564, store the bypass as given in the table, and START.
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e. Hints on using Channel Interrupt programs under Error
Conditions.

When failures occur during channel operation, and are
related to what is happening the main program, the first
step is to turn the 912 switch on and verify that the error
can be repeated. In this situation, the 916 switch has no
effect when the 912 switch is on. To drop channel operation
and still maintain the 912 loop, use CHANNEL RESET. To
restart the channel, do a manual TIP. Using Channel 20

as an example, the TIP should be made to location 21824
for restarting. For restarting multiple channels, it will be
necessary to follow each TIP with Half-Step through the next
LIP instruction, machine stop to turn off interrupt time, do
the second manual TIP, etc. 7080 mode must be on during
the channel program.

In each channel program there is a NOP which can be made
into a Transfer by storing a 1. This will shorten the
channel interrupt program to write only. In channel 20,
this NOP is at location 21835. When using this modification
it may be desirable to change the transfer address to 21814
(J814) so that tape will rewind at end of file.

For a read only loop, the following procedure can be used.
Channel 20 is used to illustrate.

1. Rewind tape and write many error free records using
the stored transfer at location 21835.

2. Manually write tape mark and rewind tape:

3. At location 21825, replace the WR instruction with a

transfer to location 21874 (1J874).
4. Drop ready on all other tape drives on channel 20.
5 CHANNEL RESET and manually transfer to 21874.
If not in the interrupt program, than instead of
transfer, do a manual TIP to 21874 and START.

This procedure will read tape only and Rewind when the tape
mark is reached. Comparison will fail on reading the tape
mark, however if the 911 switch is on, a typeout will be avoided.
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F. NORMAL HALTS

HLT 01111
This halt is for the purpose of setting up switches when the program
is loaded. START to continue.

HLT 00251
This halt occurs to stop the program after manual interrupt 251, to
allow the operator a choice of: )

1. START to continue.

2. RESET and START to start program over.

3. Half-Step twice to turn off the interrupt program trigger and
then manually transfer to some desired location.

G. . ERROR HALTS

HLT 00075
This halt follows the routine number typeout when a routine fails.
The example shown is for routine #075. There is a similar halt for
all routines #001 through #081. All routine number halts occur only
if the 913 switch is on. The 911 switch will bypass the halt.

If theAnon-stop switch is on when the routine fails, the error halt
will cause an interrupt 250. The halt will still be done, however
it will be located in the interrupt 250 program.

HLT 00250
This halt occurs when the non-stop switch is on and a check trigger
comes on to cause interrupt 250. This halt will occur only if the 913
switch is on, and will be bypassed if the 911 switch is on. This halt
is preceded by a typeout which identifies the check trigger which
caused interrupt 250.

HLT 002XX0
There are six possible error halts in each channel program. Each
of these halts follows an error typeout. Each halt occurs only if the
913 switch is on and the 911 switch is off. These halt are summarized

below:
[ CHAN 20 CHAN 21 CHAN 22 CHAN 23 Reason

2010 2110 2210 2310 Interrupt after WR and not
ready

2020 2120 2220 2320 Channel Check on WR

2030 2130 2230 2330 Interrupt after BSP and not
ready

2030 2140 2240 2340 Interrupt after RD and not
ready

2050 2150 2250 2350 Channel check on RD

2060 - 2160 .| 2260 2360 WR and RD fields not equal

o «t - - o
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NORMAL TYPEOUTS

ALL CHK SW ON CHK STOP

Z XXX

This typeout occurs, when the program is loaded or reset, to tell
the operator to set up switches. It is followed by HLT 01111,

This typeout occurs every 45 seconds when the 914 switch is on and
indicates that the program has completed another 1000 passes. XXX
is a three digit number which is a multiple of 1000. For example,
the typeout Z008 means that 8000 passes have been completed.

INT. 251 ROUT. 075 012345 PASSES

This typeout occurs whenever interrupt 251 is used by the operator.
The information given is the total pass count and the last routine
entered prior to the manual interrupt. This typeout is followed by
HLT 251.

ERROR TYPEOUTS

075

This is an example of a typeout that occurs on routine failure if
routine #075 failed. There is a similar typeout for all of routines
#001 through #081. The typeout is followed by an error halt of the
same number if the 913 switch is on. Both the typeout and the
halt that follows will be bypassed if the 911 switch is on.

TEST HIGH SPEED TRANSMIT, CHECK WITH CMP

RCV 00 052479
TMT 00 138004

This is an example of the long typeout that occurs on a failure of a
routine if the 915 switch is on. There is one of these typeouts for
each of the test routines #030 through #081 only. Routines #001
through #026 do not have any long typeouts."

Each typeout is different, depending on the needs of a particular

test routine. The information typed is for the purpose of aiding the
operator in interpreting the routine. The first line of type is a short
statement of the routine intention. Additional lines will give the
variable address and ASU used for testing the particular instruction.

This particular example means that 5 character transmit is being
tested in routine #065 and the routine has failed. A field was
transmitted from location 138004 to location 052479. In both the
RCV and TMT instructions the ASU coding is 00.

xii
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INT. 250 FROM ROUT. 065 AT IC-015264
901 CHK

This is an example of the typeout that occurs when the non-stop

switch is on and an interrupt 250 takes place due to a check trigger
coming on. The first line gives the routine number and the
instruction counter location at the time that a check occured. The
example shown is a 901 check on TMT in routine #065 at location
015264. The first line is controlled by the 915 switch being on. If

the 915 switch is off, only the second line will be typed out to indentify
the check trigger. Both lines in this typeout are bypassed if the 911
switch is on. Halt 250 follows this typeout if the 913 switch is on.

UNDETERMINED INTERRUPT 250

T —

This typeout occurs if the interrupt 250 program is entered and no
reason can be found for an interrupt 250 based on the status bits in
CASU 15, the ART trigger, or a Halt in the main program. This
typeout is not bypassed with the 911 switch on, and there is no halt
associated with it.

INT. 200 AFTER WR AND NOT RDY

This typeout occurs if an entry to the channel 20 interrupt program
occurs and the channel is not ready on the selected tape drive. Each
channel has this typeout, and two other similar typeouts: for the cases
‘of not ready after BSP and not ready after RD. The typeout is by-
passed if the 911 switch is on. A halt follows the typeout if the 913
switch is on.

CHAN CHK ON WR 2001

This typeout occurs if the channel check trigger is on following the
write operation. 2001 is the channel address. There is a similar
typeout for the read operation. This typeout is bypassed if the 911
switch is on. A halt follows the typeout if the 913 switch is on.

WR-RD DATA UNEQUAL 2001

This typeout occurs if the write field does not compare with the read
field, or if either the WR or RD field contains a redundant character.
If the 915 switch is on, this typeout is followed by typeouts of the
write and read fields. This typeout is bypassed if the 911 switch is
on. A halt follows this typeout if the 913 switch is on.

xiii
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J. COMMENTS

DSD POUGHKEEPSIE

Manual interrupts 252 and 253 are not used at the present time.

The running time of 8CU37 is 45 seconds for 1000 passes with
and without channel operation. The pass counter will eventually
wrap around to zero after 1000000 passes which is approximately

8 hours continuous running time.

Based on a limited number of observations, a solid machine

failure in the CPU, not involving channel overlap, should show

up within 5 minutes or less running time. An intermittent

failure in CPU or a solid failure which is associated with channel
operation cannot be predicted in terms of running time alone.

Routines #027 to #029 do not exist. Routine numbers run
consecutively in two blocks, #001 to #026 inclusive and #030
to #081 inclusive.

ERRATA SHEET FOR 8CU37A

'RELIABILITY TEST FOR THE 7080 GPU

On page xiv of the program writeup add the two following headingl:

5.

In each channel interrupt program, if the read field contains o

a redundant charccter, 2 901 check will occur when the read

field is compared. The difficulty with this 901 check is that

it occurs in the interrupt prozram and the program will stop
even if the non-stop switch is on. To continue the proudm:
turn 901 to "Program, ' START, and turn 901 back to ’
“check stop. " '

When the 916 switch is turned off to stop channe

"CHANNEL RESET'" takes nlace. If ta:e was inl:;xo‘:ion at
th.e time of CHR, there is a2 chance that the tape read head
will come to rest at 2 point on tape just prior to previously
?vritten data. A subsequent WR operation (916 on again) may
interpret this old data as noise in the gap if the spacing is
just right. The result is a false channel check when the 916
switch is turned on und off repeatedly, If this situation
should occur, turn the 911 switch on momentarily to bynass ‘
typeouts and allow tupes to get buck in step. :

DEPT. 265, BLDG. 918

900000000000 0000000 000
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RELIABILITY TEST FOR
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OPTIONAL TAPE OVERLAPe
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911-BYPASS TYPEOUTS AND HALTS .
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PAGE 43 OF 75 8Cu37
oy’ 90013383 pg SECTION 4 TEST ROUTINES
ROUTINE #030
TEST INDIRECT ADDRESSING
IN 7080 MODEe+ ADDRESS #i
. IS IQDIRECT AND ADDRESS #2
IS EFFECTIVE.
udautuinbngniupnfnindutotedningnguinindafnbugnintnlagnin) i}
‘ AG#/*+22¢208839 EEM 3 14 0000 06«0 u SET UP 7080 MODE
I o 08844 SPC 0000 o - .
I o 08849 RAD H . 8948 x| SAVE
I o 08854 UNL 7 25982 N982 n ROUTINE NUMBER
I oooopoooOoooonloooooooRoononang
I
% fugusutniningutupatnlubutndgugnfutngnintsfsiugelniningnlnt
I o 08859 SET B 0004 x|
I o 08864 LOD 8 8149 x| PLACE ADDRESS #2 1IN
I o0 08869 UNL 7 Qe o ADDRESS #1 AT A~4/9 LOCATION
I o 08874 SET B 0001 =i
I o 08879 LOD 8 8952 o LOD A GROUP MARK AND
I o 08884 UNL 7 Qe a PLACE IT IN ADDRESS #2
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SECTION 5 CHANNEL
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PAGE 54 OF 57 " 8CU37
SECTION 7 LONG TYPEOUTS

SIGNsCHECK MEMORY RESULT WA 63 AND CHP.
SIGNsCHECK STORAGE RESULT WITH TZB AND CMP.
TR STORE LOCe sCHECK RCV RESULT WITH CMP.
LOAD FOUR CHARs sCHECK RESULT WITH CMP.
UNL FOUR CHARe »CHECK RESULT WITH CMP
LOD STORs BANKs CHECK RESULT WITH CMP.
UNL STORe BANKs CHECK RESULT WITH CHMP.
STORE=SIGN PLUS» CHECK RESULT WITH SB AND
RSU AND RAD=SIGN PLUS» CHECK RESULT WITH CM _
ADD SIGNS ALIKE PLUSsCHECK WITH SUB AND CM

SUB SIGNS OPPOSITESCHECK WITH ADDe

STORE=-SIGN MINUSsCHECK RESULT WITH CMP .
RAD AND RSU~SIGN MINUSsCHECK WITH CMPe )
ADD SIGNS OPPOSITESsCHECK WITH SUBe '
SUB SIGNS ALIKE MINUSsCHECK WITH ADDe

SIGNED ADM SIGNS ALIKEsCHECK WITH ADDe .

SIGNED ADM SIGNS OPPOSITEsCHECK WITH ADD.e
MULTIPLY-SIGNS OPPOSITEsCHECK WITH ADD. |
MULTIPLY=SIGNS ALIKE PLUSsCHECK WITH DIV IDE -
DIVIDE-SIGNS OPPOSITEsCHECK WITH ADDa
DIVIDE-SIGNS ALIKE PLUSsCHECK WITH MPY.
SERIAL BLANK MEMORYsCHECK WITH CMP.

HIGH SPEED BLANK MEMORYsCHECK WITH CMP.
SERIAL TRANSMITsCHECK WITH CHMP .

SENDsCHECK WITH CMPa

HIGH SPEED TRANSMITsCHECK WITH CMP.

TEN CHARACTER TRANSMIT»CHECK WITH CMP.

TIP FOR STORE IC AND STATUSsCHECK WITH CMPe
TIP FOR STORE SPCsMAC~2sSRsCHECK WITH CMP.
LIP FOR SET IC TO WRe
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L FIRST LINE TYPEQUTS

2 83? 30694 TEST LIP FOR STORE IC AND STATUS;CHECK WITH CMPe
3 050 30745 TEST LIP FOR SET SPCyMAC=~2sSRsCHECK BY TIP-LIP-C

. ! n. . P - Ppp— .. " o -
2 3%”38331 TEST COMPARE HIsLOe CHECK WITH COMPARE LOsHIs

. ; _ o ——— s e .
5 848“38826 TEST STORE FOR PRINT=SIGN MINUSsCHECK WITH CMPe

. . ) - > :
g §g§ §§§g§ TEST SPR-SIGN PLUSsCHECK BY CONSTRUCTED FIELD
) ; e | .

5 048 30935 TEST UNSIGNED ADMsCHECK BY CONSTRUCTED FIELDe
5 06330936 o= O S A
2 03130967 TEST LOAD ADDRESS IN 7080 MODEs
2 030 303998 TEST LOAD ADDRESS IN 705 MODE.
2 001 30999 T e TR L
2 032 31031 TEST UNLOAD ADDRESS IN 7080 MODEe
5 001 31032 o , - |
5 033 31065 TEST UNLOAD ADDRESS IN 705 MODEs
5 001 31066 oo it UEs
2 83?“%%%3? TEST ADD ADDRESS TO MEMORY IN 7080 MODE.
2 039 31146 TEST ADD ADDRESS TO MEMORY IN 705 MODE.
2 001 31147 o

pvo.ooooaoooooooccoc
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