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1 ABSTRACT
The PDP-9 Extended Memory Test tests and verifies the operational status of core memory
by testing the ability of core memory to detect a 1 or 0 under maximum half-select noise conditions.

The program consists of four subtests, one of which must be selected by the operator.

2 REQUIREMENTS

2.1 Equipment
A standard PDP-9 equipped with from 8,192 to 32,768 words of core memory .

2.2 Storage
The program occupies 27018 words of core memory starting at location 2]8 up to and including
location 27228 when loaded in the lower 4K field of any 8K memory bank . When it occupies the higher

4K field of an 8K bank, it occupies location 100218 to 127228.

2.3 Programs
None are required except the PDP-9 Extended Memory Test HRI binary tape which is
supplied.

3 LOADING PROCEDURE

The binary tape supplied is punched in the HRI mode and may be loaded into the lower 4K of
any 8K memory bank by setting the ADDRESS switches as follows:

Memory Bank ADDRESS Switches
0 00021 3
1 200218
2 40021 8
3 600218

After placing the correct value in the ADDRESS switches, place the binary tape in the reader.
Press 1/O RESET and then READ~IN.

The program is self~starting, and at the completion of loading prints a program header
followed by a carriage return, line feed, and halt. The contents of the PC after the halt equal 1101,

The program header is not printed again unless the program is reloaded .
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4 STARTING PROCEDURE
After the program halt at location 1101, set ACS (accumulator switches) 14 through 17 to any

value as described in section 4.1 and press CONTINUE, The program then continues to run until

manually stopped by the operator.

4.1 Control Switch Settings

Immediately after the program halt at location 1101, the operator must signify the amount of
core memory to be tested. This is done by placing the lower order 8K bank to be tested in ACS 14 and
15, and the highest order 8K bank in ACS 16 and 17. The combinations recognized by the program are
shown below. Press CONTINUE after placing the desired value in ACS 14 through 17,

ACS
Test Memory Bank to Memory Bank 14 15 16 17
(8K) 0 0 0 0 0 0
(16K) 0 ] 0 0 0 1
(24K) 0 2 0 0 1 0
(32K) 0 3 0 0 1 1
(8K) ] 1 0 10 ]
(16K) 1 2 0 [ 0
(24K) 1 3 0 [ ]
(8K) 2 2 1 0 1 0
(16K) 2 3 | 0 1 1
(8K) 3 3 | [ ]

All other AC switches must be down.

The program recognizes ACS 14 and 15 as the lowest order 8K bank to be tested, and ACS 16
and 17 as the highest order 8K bank to be tested. The lower limit value must not exceed the higher
limit value. When this occurs, the message "L.L. EXCEEDS U.L." is printed on the KSR 33 Tele-
printer. A program halt occurs, after printing is done, at location 1100 (C(PC)=1101). (C(PC) means
contents of program counter,) To recover, correct the ACS settings and press CONTINUE. The program
then continues in a normal manner.

The amount of core memory tested at one time when using a PDP-9 without extended memory
is 4K,

The amount of extended core memory tested at one time equals the amount selected by ACS 14
through 17, minus 4K, If 32K of core memory is to be tested, the actual amount tested at one time is
28K . The lower 4K field of the memory bank which contains the program is not tested until program re~

location takes place (section 4.3.1).
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4.2 Starting Addresses

To restart the program, two addresses are available, 00021 or 00043, If the program happens
to be in the higher 4K field of any 8K memory bank, the restarting address is 10021 or 10043. The re-

starting address is relative to the memory bank in which the program is currently located.

4.2.1 Restarting Addresses - The preferred restarting address is 00043 (or 10043). When restarting

at this address, the program executes new parameter entries specified by the ACS, and continues to
suppress testing any bits selected by input from the KSR 33 keyboard as described in section 9.1.7.
Also, the contents of the error word table (section 9) are retained.

Restarting at 00021 or 10021 restores all constants and conirol words, clears the error word

table to zero, and executes new parameter entries,

4.3 Program Action

The program should normally be loaded into memory bank 0. Since loading into any other
bank is an exception rather than standard procedure, any reference to program relocation, automatic
or forced relocation, will be made with the assumption that the program has been loaded into bank 0.

After pressing CONTINUE or after a restart, the program senses the ACS and checks for
invalid switch settings. If all is in order, the lower and upper limit addresses of memory are determined
from ACS 14 through 17.

The program next performs the three subtests. A "sliding zero" test (subtest 1) is first
executed, followed by subtests 2 and 3 (worst case checkerboard and complement checkerboard).

The action next taken is program relocation,

4.3.1 Program Relocation - Program relocation depends entirely upon the amount of core memory

being tested. For PDP-9s equipped with extended memory, the program normally first relocates to the
highest order memory bank under test. From there it relocates to the next lower bank (after performing
the three subtests). The program keeps relocating to the next lower memory bank until it reaches the
lowest order bank under test. The testing and relocation cycle then are repeated. This cycle continues
until manually interrupted by the operator. The program always occupies the lower 4K field of any
memory bank .,
The program will not relocate if any of the conditions described below exist.
a. A forced relocation has been made (section 9.1.8).
b, The program is currently located in an upper 4K field, and only one or more

extended memory banks are under test,
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c. The program is currently located in the lower 4K field, and only one extended
memory bank is under test,
d. The error word table indicates an error present in all available lower 4K fields under

test (section 9).

e. ACS 9 isin the up position (section 9.1.6).

MA (memory address) register bits 3 and 4 indicate the current bank while the program is
rur;ning . ‘

If the program is testing a single 8K memory bank which contains the program, the program
first tests the upper 4K field, relocates to the upper 4K field and tests the lower 4K field, and then
moves back to the lower 4K field,

The program will not relocate if any of these conditions exist:

a. A forced relocation has been made (section 9.1.8).
b. The error word fable indicates an error present in the destined 4K field (section 9).
c. ACS 9 is in the up position (see section 9.1.6).

One complete pass of the program is defined as the execution of all three subtests on all

available core memory from each memory bank or from the low and high 4K fields in the case of a

single 8K memory bank being tested.

5 OPERATING PROCEDURES
5.1 Operational Switch Settings
ADDRESS Switches for Loading (0021)
1,2 Set to the desired memory bank,
AC Switches

14,15 Set to indicate the lowest order bank o be tested,
16,17 Set to indicate the highest order bank to be tested.
Press CONTINUE if the program has halted after the header printout.
Press START if executing a progrom restart,
The current location of the program may be determined by observing MA {memory address)
indicators 3, 4, and 5. MA bit 5 equals 1 when the program is in the higher 4K field of @ memory bank.,
When all core memory has been determined as error free, using nominal and marginal power
supply voltages, subtest 4 must be performed, The operatos selects this subtest by placing ACS5 6 up.
Subtest 4 tests the ability of core memory to retain data after A.C. power is dropped and then turned on

again .
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Use the procedures below to execute subtest 4,
a. Press STOP if the program is running.
b. Place ACS 6 up, and set the ADDRESS switches to 00021 .
c. Press START. The program loads the checkerboard pattern generated by subtest 2
into all core memory, and then halts with (C(PC)=444) before reading the pattern.
d. Place the POWER switch to OFF and wait until all power is removed.
e. Place the POWER switch to ON.
f. Set the ADDRESS switches to 00457 (tagged RRTRN), and press START.
The program reads all selected core memory under test, and provides typeouts upon detection
of any errors,
If core memory is error-free, the program halts with C(PC)=1101 after reading core memory
once, Program relocation does not take place, |
Performing all four subtests sequentially on nominal and marginal power supply settings, with

the absence of any error printouts, indicates core memory to be operational .

5.2 Subroutine Abstracts

5.2.1 "Sliding Zero" Subtest ~ ACS 3 - A pattern consisting of all 1s is first loaded into core

memory . Each bit of each memory word is then complemented, stored back into memory, read, com-
plemented and stored back once more, and then tested for error, The memory location under test
should always equal 7777778, If not, a printout is given which contains the subtest number, octal
address where the error is located, the bad data word, the good data word, and the bit currently being

tested,

5.2.2 Worst Case and Complement Worst Case Checkerboard ACS 4 and 5 ~ Subtest 2 and its

complement, subtest 3, are next performed, Each subtest contains two different patterns which are
loaded and read separately .

The first pattern loaded by subtest 2 is loaded into all core memory under test in 2008-word
blocks, complementing the pattern every 2008 locations. The second pattern is loaded in the same
manner, except the pattern is complemented every 4008 locations,

When the pattern is read, all core memory under test is read as rapidly as possible 16 times,
The pattern is complemented after each pass through memory, ending up the pattern originally loaded,

No error checking is done during the 16 passes.
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On the 17th pass, each memory location is tested for errors in the following manner:
a. Read the location
b. Complement the data
c. Deposit back
d. Repeat a, b, c; then perform e
e. Read the location
f. Compare the data read with a constant.
Steps a through f are repeated six times for each location, checking for errors on every third
read .
Should an error be detected, an error printout occurs, after which the next sequential mem-
ory location is read and tested for error. .
Subtest 3 tests core memory exactly as subtest 2. The only difference is that the two patterns

loaded and tested are the complements of those executed by subtest 2.

5.2.3 Generating the Checkerboard Patterns - If the operator wishes to test only a small area of

any memory field or bank by using one of the four checkerboard patterns, it is necessary to describe the
method of generating the patterns.

Each of the checkerboard patterns, after being loaded into core memory consists of words
equal to all 1s and all 0s. In order to place a pattern into memory as rapidly as possible, a pattern
control word is used. There is one control word associated with each of the four patterns. Bits 0~15
of the control word are tested individually, and if any bit equals 0, a word of all Os is written. Like=
wise, a word of all 1s is written if the tested bit equals 1.

The control word also indicates when to complement the pattern by using bit 17, If bit 17
equals 0, the pattern complements every 2004 locations. If it equals 1, the pattern complements every
400, locations. The reading and testing routines use this sume method to determine what the data should

8

equal ,
The two control words for subtest 2 are 037700 and 037701, Those used for subtest 3 are
740076 and 740077, These four control words are stored in memory locations 2463, 2464, 2465, and

2466, respectively.
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6 ERRORS

6.1 Data Error Printouts

After the program is loaded, the header printout is given to aid in identifying the error. The

header appears as:
TEST OCTAL ADR. BAD GOOD PAT.
where: TEST = subtest number which detected the error (1, 2 or 3).
OCTAL ADR. = The memory location containing the data in error,
BAD = The data (in octal) read from the memory location.
GQOOD = What the data (in octal) should have been.
PAT. = For subtest 1, an octal number containing all Os except for one digit. This
indicates the bit presently under test. For subtests 2 and-3, PAT. equals the pattern control

word being used.

Example:
TEST OCTAL ADR. BAD GOOD PAT.
1 010273 776777 777777 001 OQO
L 011073 767777 777777 000001
2 060445 777775 777777 037700
3 031405 200000 000000 740077

From the above example it may be seen that during one pass of the program four errors
occurred. The first two, during subtest 1, show that at location 10273, bit 8 was dropped, and at

location 11073, bit 5 was dropped .
Subtest 2 shows bit 16 dropped at location 445 in memory bank 3, using the checkerboard

pattern which complements every 2008 locations.,
Subtest 3 detects bit 1 being picked up at location 11405, the higher 4K field of memory

bank 1. The control word used indicates that the pattern being used complements every 4008 locations.

6.2 Halt on Error = ACSO

To halt on error, raise ACSO during any error typeout, and the program halts, after typeout,
with the PC=1101. Any new parameters may be entered into the ACS at this point.

Press CONTINUE to recover.

If no new parameters have been specified, the program continues with the current subtest,
reading the next sequential memory location. If new parameters are specified, the program performs as

if restarted at address 00043,
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7 RESTRICTIONS

7.1 Starting Restrictions

Restart at address 00021 to restore all constants and control words and to test all bits for

failure.

Restart at 00043 to continue suppressing testing any bits previously selected.
7.2 Operating Restrictions

The PDP-9 Memory Address Test must have been run successfully before attempting to run
this test.

The PDP-9 Basic Memory Checkerboard Test should be used prior to this test to eliminate any

“hard" errors present in memory.

8 MISCELLANEOUS

8.1 Execution Time

Execution time depends upon the amount of core memory to be tested. The approximate time
for the program fo execute all three subtests on a single 8K memory bank is approximately 40 seconds,
and for 32K approximately 7 minutes, Approximately 20 seconds are required for each 4K field when

testing a single memory bank.

9 PROGRAM DESCRIPTION

The PDP-9 Extended Memory Test is designed to verify the operational status of core memory
by providing worst case data patterns, and for minimum manual intervention by the operator,

An HRI binqryv tape is supp‘l ied as an aid to loading the program. At the completion of program
loading, the program is located in addresses 000218 to 27228‘

After the operator has entered the amount of core memory to be tested in ACS 14 through 17,
and pressed CONTINUE, the program executes the three subtests and then relocates as described in
section 4,3.1,

After the program completes testing all selected core memory from one memory bank, the
next location to be occupied by the program is computed. In the process a 4-word table is scanned.
This table contains the address of the first error encountered in any memory bank. If the table shows an
error was found in the location to be occupied, the next lower memory bank is checked, If this bank
proves to be error-free, it isset up as the new location for the program . The program does not relocate
if all available areas have indicated an error. This same procedure is also applied when testing single

8K memory banks.,
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The table is cleared after each execution of all three or any one subtest, or by restarting the

program at location 00021. Restarting at 00043 does not clear the table.

9.1 Applications

For operating convenience, and as an aid to froubleshooting, each AC switch is assigned a
unique function. This allows minimum program intervention. The ACS assignments, their effect on the
progrcm, and program action are described below. The ACS described, except for ACS 14 through 17,
may be raised or lowered while the program is running. Since ACS 14-17 control the amount of core
memory to be tested, some other value than the amount desired may be tested, The program may be

destroyed if ACS 14~17 are changed while the program is running.

?.1.1 Halt After Loop or Error = ACS 0 = Raising ACS O at any time while the program is running

causes a halt, after completion of any read or write loop, with C(PC)=1101, ACS settings may then be
changed if desired. Press CONTINUE to reinitiate the program. If the ACS were changed, the new
parameters are executed, and if there are no changes the next sequential memory location is read by
the subtest in progress at the time of the halt,

Raising ACS 0 during an error typeout causes a halt at the completion of printing with

C(PC)=1101, Proceed‘ as outlined in the above paragraph.

9.1.2 Inhibit Error Typeout - ACS 1 = Raising ACS 1 inhibits all data error typeouts, The "canned"
messages, "L.L. EXCEEDS U.L.," and "ERROR IN SELECTED 4K, " are not inhibited. The program

still recognizes errors, but no typeout occurs.

?.1.3 Ring Bell on Error = ACS 2 - ACS 2, when "up", enables the program to ring the TTY BELL

once for each error detected., ACS 2 takes precedence over ACS 1 if both should happen to be up.

9.1.4 Subtest Selections - ACS 3, 4, 5, 6 - Any one, or any combination of subtests may be

executed by specifying any one or any combination of ACS 3, 4, 5, and 6. ACS 3 specifies subtest 1;
ACS 4, subtest 2; ACS 5, subtest 3; ACS 6, subtest 4, The subtest specified by the lowest order ACS
raised will be executed first,

If all four switches are down, subtests 1, 2, and 3 are executed in that order. The function
of subtest 4 is described under section 5.1,

Program relocation, when any one or any combination of subtests is selected, is the same as

if all subtests were selected,
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9.1.5 'Scope Modes - ACS 7 or 8

9.1.5.1  ACS 7 Continuous Write = Using All 1s Pattern = Provides a continuous write 'scope mode by

writing a pattern of all 1s into all core memory specified by ACS 1417, This pattern may be changed
by manually depositing a new word into memory location 2710,
Operating instructions:
a. Halt the program with ACS O or, if restarting, set the ADDRESS switches to 00021
or 00043,
b, Place ACS 3 through 6 down.
c, Place ACS 7 up.
d. Press CONTINUE. If restarting the program, press I/O RESET and then START.
Make sure ACS 0 is down, or the 'scope mode loop will halt after writing the pattern once.
To stop the loop, place ACS 0 up at any time, and a halt occurs, with C(PC)=1101. New
ACS settings may then be made. Press CONTINUE to execute the new parameters. If no new ACS

seftings are made, the program goes on with the 'scope mode.

9.1.5.2 ACS 7 - Continuous Write - Using Checkerboard Pattern - ACS 7 also provides a continuous

write 'scope mode using any one of the four checkerboard patterns generated by subtests 2 and 3.
Operating instructions:
a. Halt the program with ACS 0, or, if restarting, set the ADDRESS switches to 00021
or 00043,
b, Place ACS7 up.
c. Place ACS 4 0or 5 up. ACS 4 provides a continuous write using control word
037700; ACS 5 using control word 740076,
d. Place ACS 0 down and press CONTINUE, If resmrﬁng the program, press /O
RESET and then START, at address 21 or 43,
To stop the loop place ACS 0 up at any time, and a halt will occur with C(PC)=1101, New
ACS settings may then be made., Press CONTINUE to execute new parameters. If no new ACS settings
are made the program continues with the 'scope mode.,
A continuous write may be used with control words 037701 or 740077 by manually depositing
the desired control word into location 2463, When this is done, begin with step a of 9.1.5.2 and
proceed as outlined, In step ¢ raise ACS 4 only, An alternative to the above method is to select the

subtest which uses the desired control word, and raise ACS 7 just before the program writes the pattern
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desired. Control word 037701 is used last by subtest 2 and 740077 is used last by subtest 3. The MA
indicator lights, when running subtest 2 or 3, appear to first glow dimly for several seconds. The sub-
test at this point has written the first pattern and is reading, but not testing for errors. The MA then
begins to increment slowly . The subtest is now testing for errors. After testing all of selected memory
for errors, the subtest then writes the next pattern using the second control word. The MA indicators
appear exactly as when the first pattern was written and read. By placing ACS 7 up anytime before the
MA is done incrementing the first time, a continuous write 'scope mode will take place using the

second control word associated with the subtest,

The program will not relocate automatically while in the continuous write 'scope mode .

?.1.5.3 ACS 8 = Continuous Read = Using Previously Written Pattern ~ Provides a continuous read

‘scope mode by reading the pattern last written info memory by the last subtest performed, or the
pattern which was written by the continuous write loop.
Operating instructions;

a. Halt the program with ACS 0 or, if restarting, set the ADDRESS switches to 00021
or 00043,

b. Place ACS 3 through 6 down.

c. Place ACS 8 up.

d. Place ACS 0 down and press CONTINUE, If restarting the program, press [/O
RESET and then START.
To stop the loop, place ACS 0 up at any time and a halt will occur with C(PC)=1101., New

ACS seftings may then be made. Press CONTINUE to execute the new parameters. If no new ACS

settings are made, the program will continue with the 'scope mode .

9.1.5.4 ACS 8 Continuous Read - Using Subtest Generated Pattern -~ ACS 8 also provides a continuous

read 'scope mode on any one of the patterns generated by subtests 1, 2, or 3,

Operating instructions:

a. Halt the program with ACS 0 or, if restarting, set the ADDRESS switches to 00021 or
00043,

b. Place ACS 8 up.

c. Place ACS 3, 4, or 5 up.

d. Place ACS 0 down and press CONTINUE ., If restarting the program press I/O RESET
and then START.

1
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The program repeatedly reads and tests all of core memory selected by ACS 14-17, using the
read and test routine of the selected subtest. If subtest 2 is selected, the paitern read is the one
written by control word 037700, If subtest 3 is selected, the pattern read is the one written by control
word 740076,

To stop the loop, place ACS O up at any time and a halt cccurs with C(PC)=1101. New ACS
settings may then be made. Press CONTINUE to execute the new parameters. If no new ACS settings
are made, the program continues with the 'scope mode.

A continuous read may be used with the patterns generated by control words 037701 (subtest
2) or 740077 (subtest 3) by manually depositing the control word in location 2463, When this is done
begin at step a above and proceed, In step ¢ raise ACS 4 only. Aswith ACS 7, an alternate method
may be used. In the case of o continuous read, raise ACS 8 during the time the program is reading the
desired pattern., Subtest 2 first generates and reads the pattern using confrol word 037700, This is
indicated by the MA indicator lights glowing dimly for several seconds, and then slowly incrementing.
The MA indicators again glow dimly and then slowly increment when writing and reading the second
pattern, which is generated by control word 037701, Subtest 3 performs the same, only the pattern
control word first used is 740076, followed by 740077, Placing ACS 8 up during the first time the MA
increments will cause o 'scope mode using the first pattern generated,

Place ACS 1 up if error printouts are not desired.

To stop the loop, place ACS 0 up at any time, and a halt will occur with C(PC)=1101. New
ACS settings may then be made. Press CONTINUE to execute the new parameters, If no new ACS
settings are made the program continues with the 'scope mode,

The program will not relocate automatically while in the continuous read 'scope mode .

92.1.6 Inhibit Program Relocation = ACS 9 - The program normally relocates avtomatically. To

contain the program within one 4K field of its current memory bank, raise ACS 9 at any time.

9.1.7 Suppressing the Testing of Bits = ACS 10 - Bits 1o be suppressed from further testing are

selected via the KSR 33 keyboard .
With ACS 10 in the up position, the program halts after the first error typeout and waits for
input from the KSR 33,
Basic operating instructions:
a

Place ACS 10 up at any time. After the next error typeout, the program halts,

b, Ploce ACS 10 down,

12
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c. Type the desired bit position (in decimal) to be suppressed.

d. Press the carriage return key. The program resumes testing all but the selected bits.
To suppress more than one bit position:

a. Proceed as above, but separate the selected bit positions with a comma.

Example: To suppress bits 0, 8, and 17 type O, 8, 17 and then carriage return.

It is not necessary to type the bit positions in their numerical order.
To recover from a typing error:

Press the rub out key and retype all selected positions.
To continue suppressing previously selected bits after halting with ACS 10 up:

a. Press the line feed key. The program continues with the next sequential memory
location. _
To suppress testing additional bits, or to change previously selected bits:

a. After the halt with ACS 10 up, type in the new bit positions plus the positions of
the previously selected bits, if desired.
To resume testing all bit positions:

a. After a halt with ACS 10 up, press the carriage return key.

b. If the program does not halt with ACS 10 up, due to no detected errors, restart the

program at location 00021 .

92.1.8 Force a Program Relocation = ACS 11 and 12

a. Place ACS 0 up if the program is running, or restart at address 00021 or 00043,

b. Place ACS 12 up to indicate a forced program relocation.

¢. Place in ACS 16 and 17 the desired memory bank (00=bank 0; Ol=bank 1; 10=bank
2; 11=bank 3).

d. ACS 11 indicates the high or low order 4K field of the memory bank set in ACS 16
and 17, Set ACS 11 up for the higher 4K; down for the lower 4K,

e. All other ACS are ignored at this point. If a halt was made with ACS 0, press
CONTINUE. If restarting, press I/O RESET, and then START at address 21 or 43, In
either case, the program now relocates to the desired area, and halts with the C(PC)=1724,

f. Place ACS 11 and 12 down. If desired, make new ACS settings at this point.

g. Press CONTINUE to resume testing.

The program will not automatically relocate again until restarting ot address 00021, Re-

starting at 00043 will not cause relocation to take place automatically .
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In step f above, restore the amount of core memory to be tested in ACS 14 through 17 before
pressing CONTINUE.

Before relocation takes place, the destination is first checked to see if any errors have been
previously detected in the area to be occupied by the program. If an error is present, a warning of
"ERROR IN SELECTED 4K" is typed out on the KSR 33. A halt then occurs with the C(PC)=1101. The
operator may then change the destination or, if he wishes to ignore the error warning, press CONTINUE
to relocate to the selected area.

ACS 13 - Not used

92.1.9 Upper and Lower Core Memory Testing Limits = ACS 14-17 - ACS 14 and 15 specify to the

program the first (or lowest order) memory bank to be tested; ACS 16 and 17 the last (or highest order)
bank. A single bank may be tested by setting ACS 16 and 17 to equal ACS 14 and 15.
If an 8K bank under test does not contain the program, relocation will not take place,

However, testing more than 8K permits relocation to take place.

9.2 Testing Selected Areas of any 4K Field

Selected areas of core memory may be isolated for testing with the checkerboard patterns by
following the procedure outlined below, It is important that the stated restrictions be followed,
Restriction 1: The minimum portion of any 4K field which may be isolated is 2008
locations, when using pattern control words 037700 or 740076,
The minimum portion of any 4K field which may be isolated, when using pattern

control words 037701 or 740077, is 400

8 locations.

The lower and upper limit address values must be multiples of 2008, with reference

to location 000008, when using pattern control words 037700 or 740076 .

The lower and upper limit address values must be multiples of 4008, with reference
to location OOOOOS when using pattern control words 037701 or 740077,

Restriction 2: This restriction may be ignored if the PDP-9 being used is not equipped
with extended memory .,

Be sure to place the memory bank number on the lower and upper limit addresses of
the block to be tested. Also, if it is necessary that the program relocate in a normal manner,
make sure that the isolated block under test is not within the area to be occupied by the
orogram. In this case, it will not interfere if the block's lower limit is 0030008 or higher.

In order for program relocation o occur, the program must be located in the lower

4K field of any memory bank,
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Restriction 3: The lower or upper limit addresses of the bank must not overlap 4K

boundaries or bank boundaries.

Instructions for Modifications Using a PDP-9 Without Extended Memory or for a Single 8K

Bank of Extended Memory Which Contains the Program -

a. If only one block in a 4K field is to be tested, the program must be in the opposite
4K field. Perform a forced relocation as described under ACS 11 and 12 earlier, if
necessary .

If program relocation is desired, it is necessary that two blocks be selected, one in
each 4K field,

b. For the lower 4K field, manually deposit the lower limit address into location 2523
(tagged LO4KLL), and the upper limit address in 2524 (tagged LO4KUL).

For the upper 4K field, deposit the lower limit address into 2525 (tapped HI4KLL),
and the upper limit address into 2526 (tagged HI4KUL).

c. The memory error being isolated probably occurs more often with a particular checker=
board pattern, Choose the pattern control word for this pattern from the error typeout under
the column labeled "PAT".

Manually deposit this control word into location 2463 (tagged KPAT).

d. Place ACS 4up. Place ACS 9 up if the program relocation is to be inhibited.

e. Set the ADDRESS switches to 00667, Press /O RESET, then START.,

ACS 3, 5, 7, 8 and 14 through 17 cannot be used after the modifications are made.
For 'scope mode raise ACS 1 to inhibit error printouts, and ACS 9, if necessary, to inhibit
relocation,

ACS 0 may be used to halt the testing. The halt occurs with C(PC)=1101,
To restore the program to normal operating conditions:

a, Raise ACS 0 to halt the program.

b. Place the amount of core memory to be tested in ACS 14 through 17,

c. Set the ADDRESS switches to 757,

d. Press I/O RESET, and then START,

The program restores all constants and resumes testing in a normal manner. All ACS are

again encbled,
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9.2.2 Instructions for Modifications Using a PDP=9 with Extended Memary

a. For the program to relocate normally, it must be located in the lower 4K field of a
memory bank. Follow Restriction 2.

b. If the program is to be run from the lower 4K field, manually deposit the lower limit
address of the block into location 2525 (tagged HI4KLL), and place the upper limit address
in location 2526 (tagged HI4KUL). ?

If the program is located in the upper 4K field, manually deposit the lower limit
address in location 2523 (tagged LO4KLL), and place the upper limit address in location
2524 (tagged LO4KUL).

Only one block may be selected when the block is located in an extended memory
bank which does not contain the program.

c. From the error typeout, under the column labeled "PAT., " choose the pattern control
word which indicates the error in question most frequently,

Manually deposit the control word into location 2463 (tagged KPAT).

d. Place ACS 4up. Place ACS 9 up if program relocation is o be inhibited.

e. Set the ADDRESS switches to 00667, Press /O RESET then START.

ACS 3, 5, 7, 8 and 14 through 17 cannot be used after the modifications are made.,
For 'scope mode raise ACS 1 to inhibit error printouts, and ACS 9, if necessary, to inhibit
relocation,

To restore the program to normal operating conditions follow the procedure explained for

restoration after testing a block in a single 8K bank.,

9.3 Table of ACS Assignments

The function specified by an ACS will be executed by the program as long as the ACS is in

the up position.
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ACS FUNCTION
0 Halts program with C(PC)=1101 after one pass of a load or read loop.
Also may be used to halt after an error typeout when raised during the type-
out. C(PC)=1101.
] Inhibits printing of error information.,
2 Sounds the TTY BELL on each error,
3 Causes the program to execute the "sliding zero" subtest.
4 Causes the program to execute subtest 2, the worst case checkerboard
pattern.
5 Causes the program to execute subtest 3, the complement of subtest 2.
6 Causes the program to load the pattern prowded by subtest 2, and halt with
C(PC)=444. This is subtest 4,
7 The program enters a continuous write routine with the subtest selected by
ACS 4or 5, If no subtest is selected, it uses its own loop,
8 The program enters o continuous read routine with the subtest selected by
ACS 3, 4, or 5, 1If no subtest is selected, it uses its own loop.
9 Inhibits program relocation,
10 Indicates bit suppression is requested.
11 Indicates high or low 4K field when performing a forced relocation., Up
equals the high 4K; down equals the low 4K,
12 Causes the program to perform a forced relocation to another 4K area.
13 Not used.,
14,15 Indicates to the program the lowest order 8K memory bank to be tested.
(00=bank 0; Ol=bank 1; 10=bank 2; 11=bank 3.)
16,17 Indicates to the program the highest order 8K memory bank to be tested.

ACS 16 and 17 also indicate the desired memory bank when performing a
forced relocation,

17
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9.3.1 ACS Order of Precedence

ACS
11,12 - Forced relocation
14-17 - Lower and upper limits to test
3 - Subtest 1
4 - Subtest 2
5 - Subtest 3
6 - Subtest 4
7 - Continuous write
8 - Continuous read
0 - Halt
2 - Bell on error
[ - Inhibit print
10 - Bit suppression
9 - Inhibit relocation

9.3.2  ACS Functions

0i 1123

5| 6|78 9 1011121314
war I T
INHIBIT PRINT
RING BELL ON ERROR

4
NOT USED
SUBTEST 2

SUBTEST
SUBTEST 3
SUBTEST 4
WRITE 'SCOPE MODE —
READ 'SCOPE MODE ~
INHIBIT RE-L.OCATION —
REQUEST BIT SUPPRESSION —-
FORCED RELOCATION ~———d
LOWEST ORDER BANK TO TEST
HIGHEST ORDER BANK TO TEST

ACS Functions

18
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9.4 Significant Memory Locations Within the Program

LOCATION

DESCRIPTION

21

43

667
757

1101

1724

2463

2464

2465

2466

2710

Restarting address, Restores all constants and control words, and clears the
error word table. The program will execute new parameter entries,

Restarting address. Permits the program to execute new parameter entries,
but at the same time continues to suppress testing any previous selected bits,
The contents of the error word table are saved.

Starting address. Start here when testing an isolated block of core memory ,

Restarting address. Restart here to restore program after testing an isolated

block of core memory. The program will perform as if restarted at address
21.

Program halt, All program halts, except the halt after a forced relocation,
occur af this lecation, Press CONTINUE to recover. If new ACS settings
were made, the program will perform as if restarted at address 43,

Program halt. This halt occurs after performing a forced relocation. Press
CONTINUE to recover, The program will perform as if restarted at
address 43,

Tagged "KPAT" on the listing. This location contains the checkerboard
control word 037700, which is the first control word used by subtest 2. This
location is also used to store the desired control word when testing isolated
blocks of core memory .

Contains the control word 037701 which is the second control word used by
subtest 2, The checkerboard pattern is complemented every 4008 focations
using this control word .

Contains the control word 740076 which is the first used by subtest 3, and
writes the complement pattern of that written by control word 037700 used by
subtest 2. The pattern is complemented every 2008 locations,

Contains the control word 740077 which is the second used by subtest 3, and
writes the complement pattern of that written by control word 037701 used by
subtest 2., The pattern is complemented every 4008 locations,

Contains 777777, which is used by the continuous write 'scope mode loop to
write an all s pattern, This may be changed to provide any other pattern,
The contents of every location of core memory will equal this word,

19
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/PPy EXTENPE

217/
g,

DTﬂva,

EXTST,

poe

VEVORY TEST

L

AV
SAC
LAC
AU
LLAC
HAC
.“;ZV
|>£[~/
[ A M
©EM
TLAM
DA M
JMS
8N
AL
BAC
LAS
TAC
NAC
AND
T2A
IMP
LAC
AND
SAC
LAC
AND
2TR
CMA
TAD
TAD
“Pa
JMP
LAC
&N
TAD
AC
LEM
JMP
LAM
HAC
LAC
AN

v A

“TTSUP
CyUPsIT
*‘EQN(}
(420200
LAST
FRWHD+1
FRWRD+D
FRWRD+3
ERWRIN+ 4
MYCNT
FRTAR
FIELD
LD
FLOaAD
FLOADA

MCKWA
VWS
(40
tCLL
FChmy
MChA
3
TEMP+1
MCWA
(14

(1
TEMP+1

PRE XD
MCWA
(17

HASE
LOCHK

1 LOCN
-17
READAQ
(74040
MOWa

TSTalL
VA
(A4
TST2
“Cw A

LLC

TST1
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/MASK BANK LOADED

/READ PARAMETERS

/MASK UPPER LIMITS
/MASK LNOWER LIMITS
/2'S COMPLEMENT L.,L.
/SUR U,L. =-L.L.

/YES
/MASK UL, & L.L.,

/BASE + LIMITS

/JDETERMINE LIMITS

/MASK TEST FLAGS
/ALL TESTS?

/YES
/NO

/DRCP POWER TEST?
/YES

/SLIDING ZERO TEST?
/YES
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EXAMD, AL MCWA
!\N‘f\' LL‘"
SR /CHECKERBOARD?
IME TSTZ /YES
EXAMZ, LA MOWA
sNIY (@1 0000
~ZA /COMPLEMENT CHECKERBOARD?
JMP TST3 /YES
LAS
AND (4@
SEA
JMP STOVER
JMP TSTMV /DETERMINE PROGRAM DEST'N
/DETFRYMINE TEST LIMITS
LOCN, LT
JMP AR /BANK
JMP ApR? /BANK
JMP ADe3 /BRANK
JMP ADR4 /BANK
LT
JMP ADSS /RANK T0 1
JMP ADZS /BANK T0 2
JMP ADG7T /BANK 1 TO 3
LT
LT
JMP ADZ3 /BANK
JMP ADR9 /BANK
HLT
LT
FLT
JMP AD1® /BANK 3 TO 3
AD®1, LLAC LLBR /uLb,
ADRUP, 1JAC ULREG
TAC ULTARB
LAC LLA /L.L.
ADRMP, 1PAC LLREG
iDAC LLTAR
JMP EXTST
TSFLN, 7
LAC LLREG
AC SLREG
TAC WCREG
SAD FLOADA
SKP
JMFE 1T TSFLD
[S#2 TSFLD
1S54 TSFLD
M ADJusST

T0
T0
10
T0

=

SEe s
NN =R

o

TO 2
TO 3

NN

AD 22, LAC LLC /UL,
amPoANR P

AD’ 3, AT LLD /UL,
JME O ADRUP

AD#4, PAC ULD /UL,
JME ADRJP

AD1S, LAC LLC /UL,

ADR, TAC ULREG
SA0 ULTAR
CAr LLF /L.L,

, AL AF)@’L’



y,

DA,

L\ng,
ADAA,

AD49,

AD1@.

TSTAL,

/SLINDING ZERO

Ist1,

A
AT
Jmp
i AC
TAL
A
LAC
JMP
LAC
AMP
LAC
LA
GAC
LAC
JMP
LAC
AN
SZA
JMP
LAC
x OF
DAC
JMp
AND
SZA
JMP
JMP

IN A FIELD OF

AW
JAC
JMS
LAM
AC
LAM
EEM
AC
g
157
197
JMP
LAt

VAT
LAC
CAD

LAY
L
AT

G
P

LLn
ERRESs
RN
AR
Ler
OLREG
UL TaRr
LLC
ADRMP
ULp
ADRA
ULD
ULKEG
ULTAR
LLD
ADRMP
MCWA
(3707

L +5
(A74000
MCwA
MCHWA
TST1
(2¢2¢

CLOGCP
CROOLP

261
TTY
TSFLD
~-17777
WC 8K

I SLREG
LLKEG
SLREG
WOEK
e
~-17777

WCex

LLREG
ULREG
SLTUN

SLRESR
TSTL+2

ONES
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/UL,

/UL,

/L.L,
/UL,

VAV N

/L.l

/CONTINyUOyYS LOAD OR READ?
/YES

/SsE1 ALL TEST FLAGS

/CONT., LOAD?
/YES
/CONT, READ

/TTY CHAR1

/STORE A WORD

/INCKR., ADR
/8K?

/YES
/RESTORE COUNT

/DONE LOADING?
/YES

/NEXT FIELD S,A.




SLITON,

=157,

DL:;OP)

LDARD,

SLRTN,

SRCON,

LEM
i AC
AL
JMS
[AM
:K.Ag
I AM
DAC
L AC
TAC
LAM
AC
LAC
EEm
NAC
LAC
XOR
AC
LAC
X0OR
AC
LAC
SAD
SKP
JMP
LAC
~CR
NAC
152
JMP
154
157
1S7Z
JMP
I AM
AC
LAC
SAD
JMP
I,AC
LEM
UMP
LEM
ILAC
AC
LAS
SPA
JMS
LAS
AN
TMp
N
JMP

4k

LLTAR
LLREG
TSFLN
-17777
W CBK
-21
WC1lu
(400400
PATwWD

PATR
PATR

I SLREG
I SLREG
PATWD
1 SLREG
I SLREG
PATWD
I SLREG
I SLREG
PATR

FRRORA
PATWD

PATWD
WC18
LDKWRD
LLREG
SLREG
WC8K
SLOOP
-17777
WCBK
LLREG
ULREG
SRNON
SLREG

RTSTC
LLTAR
LLREG
HETA
MW

STCVER
(1p6e

PTSTC
FXAMD
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/READ

/COMPLEMEMT 1 BIT

/COMPLEMEMT AGAIN

/SHOULD EQUAL 777777

/SETUP FOR NEXT BIT

/CHECK FOR 18 BITS DONE

/RESTORE COUNT

/DONE READING ALL?
/YES

/RESTORE ORIG S.A,
/PARAMS
/HALT?

/CONTINUQUS READ?

/NO



Jw BST CaSH

rste2,

~T«Nna,

LCnTaA,

CNTB,

ACLOQP.,

JONL 8K,

s OKE
LAl
CAr
sy

AL
ERAS
iOAM
AC
_AC
A
LA
TAC
L AM
TAC
L AM
aC
I_AC
HAC
EEM
LAC
<CL
SAC
SZL
CHMA
AC
IS7
15#
1S4
JMP
154
IMP
157
SKP
JMP
LAC
BOR
SANL
IMP
[INY
JMP
LAC
™A
GAC
GMP
[LAM
CAC
LAC
= AL
JMP
R

AL

AL

TROARD

“PaT
“PAT
262
TTY
TSFLN
-77

2 Chd
MPAT
PATWO
-1
AC256
-7
WwCl1238
-17
“C15
PATwD
PATR

PATK

PATR
CLA

I WCREG

LLREG
WCREG
wC16

wCLOOP

WC128
CNTR
WCH4G

DONL 8K

MPAT

L+ 3

WC256
CNTB-
PATWD

PATWEO
LCNTA
-77
wC6E4
LLREG
ULREG
WCLUN

“CHRFEG
PTR G4

2

+2
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/-8

/-16 DECIMAL

/CHECKERBQARD GENERATQR

/SAVE PATTERN
/TEST FOR A10RB

/STORE A WORD

/INCR, ADR
/16 WORDS YET?
/NO

/CHECK FOR 8K DONE

/CHECK FOR 200 0OR 49@ COMPLEMENT

/COMPLEMENT CONTROL WORD

/DONE LOADING ALL?
/YES

/NEXT BANK S, A,
/950 NEXT




~CLDN, LEw™
L AC LLTAR
CAC LLREG
LAC MCWA
AN {RU4vae
SZA
=T
LAS

AND (402000
SAN (432000
JMS HLTA
LAS

SAD MCWR
SKP

JMP STOVER
AND (2040
SAD (2849
JMP RTRN4

/READ CHECKERBOARD

RRTRN, JMS TSFLD
LAM ~77
DAC WC64
RCNTA, LAC MPAT
DAC TEMP+1
LAM -1
NAC WC256
LAM -7
AC WC128
RCNTR, LAM =17
DAC WC1é
LAC TEMP+1
DAC PATR
RLO0OP, FEM
LAC PATR
RCL
DAC PATR
SELICLA
CMA
NAC PATHWD
LAC READA4D
SNA
JMP  +5
LAC 1 WCREG
CMA
NDAC I WCREG
JMP HWCRJUP+2
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/0RIG, S.,4,

/POWER NROP TEST?

/YES,

/HALT?
/YES

/-8

/=16

DROP POWER HERE

/CHECK FOR CONT,LOAD

DECIMAL

/CHECKERBOARD GEN

/SAVE
/TEST

/SEE

PATTERN
FOR A 1 OR @

/USED FOR COMPARE
IF DONE READING 16 TIMES

/READ, COMPLEMENT, DEPOSIT BACK,

/SKIP TESTING FOR ERRORS



IREAD PN

~(F._‘FAT'

A“CJP,

JONRBK,

Las(

LAC
A

AL

CAC
Lar
San
Skp
IMP

1<

«JZ
JMP
LAM
"AC
IS?
154
154
JMP
[S4
MR
157
SKP
JMP
LLAC
WCR
SNL
JMP
[S2
JMP
LAC
CMA
1PAC
JMP
[ AM
AC
LAC
SAD
JMP
LEM
HAC
iMP

I wWOREG

1 U REG
I wOCREG

I WCREG
I WCREG
PATwWO

FRROR
WC2d
REPEAT
-5
wWC24
LLREG
WCREG
WC16
RLOOP
WC128
RECNTR
WCah4

NONREK
MPAT

.3
HWC256
RCNTR-?
TEMP+1

TEMP+1
RCNTA+?
~-77
WCE4
LLREG
ULREG
WCRINDN

WwCREG
FRTRN
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/COMPARE

/INCR, ADR,

/16 HWORNDS?

/NQ
/CHECK FOR DONE 20@

J1F 2000, MAYBE 8K

/PAT,

/DCONE BK
CONTROL WORD

/CHECK FOR 282 OR 409 WORN BLOCKS

/297

/49%, SEE IF DONE 2
/NO

/DONE READING ALL?
/YES

/NEXT BANK S, A,
/D0 NEXT

200 WORD

BLOCKS



PCHON,

JONXT,

1813,

L AC
FAC
LAl
AND
SZEA
JMS
LAS
SMA
JMP
JMS
LAS
SAD
SKP
JMP
LAaC
SNA
JMP
1S4
JMP
JMP
I AM
(1AC
LAS
AND
SZA
JMP
LAC
RCR
SNL
JMP
LAC
SAD
JMP
JMP
LAC
SADN
JHP
LAC
NAC
JMPE
LAC
JMPe
[LAC
DAC
[ AW
HAC
J 0

LLTar
LLREG
MO WA

(4440

HLTA

LA
HLTA

MCWH

STOVER
READAD

. +4
READ4QG
RRTRN
RRTRN
-17
READ4Q

(1000

RRTRN
MPAT

NONXT
KPAT+3
MPAT
EXAM3+4
FXAM3
KPAT
MPAT
,+4
KPAT+3
MPAT
TST2+4
KPAT+1
-3
KPAT+2
MPAT
263
TTY
TST2+4
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/RESTORE ORIG S.A.

/POWER NROP TEST?
/YES

/CONTINUQUS READ?

/CURRENTLY TEST 3?

/NG
/SET UP FOR NEXT PATTERN

/COMPLEMENT CHECKERBOARD



/G

INTIVURUS L e

L0F, MY

w
LA
SGAC
LAC
FEM
haC
157
LAC

LOP

TSEL0

LLRERG
CLREG
(777777

[ CLREG
CLREG
CLREG

SAT ULREG

SKP
JMP
LAS
SMa
JMP
JMS
[LAS
SAD
JMp
JMP

"PART, LLAC

PAC
LAC
Nac
NAC
LAC
DAC
JMP

STREAD, LLAS

SPA
JMS
LAC
AND
SZA
JMP
LAC
D AC
LAC
AL

JuP

CLOUP+B

CLNOP+3
HLT A

MCH A
CLOOP+3
CEGIN

RDJMP
RRTRN
NQOP
wCRJIP+2
WCRUP+14
NONJMP
NONRAK=-1
REGIN

HLLTA
(@1v0009

INHI4K
HI4KLL
WCREG
HTaxUL
ULKEG
WATPAT
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/HALT?

/PATTERN

/START ADR FOR SINGLE BLNCKS

/SEE WHICH 4K FIELD

/SEE WHICH WORD BOUNDARY



[helax,

ANTPAT,

RONES,

UNES,

SJONPRT,

RSTRT,

"NUMP,
e,

0N gep
<SS T gme
<STLt <,
~STCes,

LAC
XAC
Lag
AL

Y
S A
JMP
EEV
LAC
S#A
JMP
1S#
JME
IMP

EEM
LAC
SZA
JMP
LAC
CMA
LAC
STL
GLK
XO0R
nAC
[S#
JMP
JuP
LAC
SAD
SKP
JMP
LAC
SZA
JMP
UMP

LAC
NAC
LAC
NAC
LAC
HAC
LAC
HAC
Lag
CAC
JdMP

UMP

LO4xLL
#CREG
LOo4axKUL
GLEFG

MPAT
KOMES
1 WCREG

ONES
READ4D
RCNTA
RCNTA

1 WCREG

RONES-3
MPAT

MPAT

MPAT
MPAT
READ4Q
RONTA
RCNTA
WCREG
ULREG

RCNTA+2
READ4D

STREAD
EXAM3+4

RSTPAT
KPAT
RSTJMP
RRTRN
RSTLLR
WCRJUP+2
RSTC64
WCRJUP+19
DONPRT+ 3
DONRBK=-1
()EGIN

STREAD

J4ENY Y

ME

dM5

fONPRT
TSFLD
LLREG
NChHG
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/PATTERN

/RESTORE

/ST

29

IS COMPLEMENT

RIT 17 OF CONTROL WORD

ART HFRE TO RESTORE PROGRAM
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CINTINUCYS TE sy LnoP

ROOP, G TSELD
A 0P
“OP
LAaC LLREG
HAC CREG
£
LAC 1T CREG
iS¢z CREG
LAC CREG
SAD ULREG
SKP
JMP CROOP+5
LAS
SMA /HALT?
JMF CROOP+3
JMS HLTaA
LAS
SAD MCHWR /PARAMETER CHANGE?
JMP CRNOP+3
JMP REGIN
ADJUST, LAC LLREG
XO0R (219020
iPAC LLREG
DDAC SLREG
NAC WCREG
LAM =37
[LAC wW(C64 /MODIFY 8K COUNT
LAM =-7777
(:AC WCB8K
LAC
AND (214200
SZA
JMP  ADJUL
LEM
JP T TSFLD
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«0Jut, FAC M(OWA
ANDY (3
TAC TEMP+]
FAC MCWA
r'T;‘)
ay (3
SAL TEMP+1
J4P SMELNS
JMS FIELD
X0k (217000
TAD LLR
SAD ULTaR
SKP
JMP HLTA-S

SMFLNS, LAY =7777
TAD ULTAR
DAC ULREG
LAC LLREG
XOR (214000
AC SLREG
(GAC WCREG
DAC LLREG
JMP 1 TSFLD
LAC LLREG
XOR (14000

DAC SLREG
DAC WCREG
JMP 1 TSFLD

ALTA, ¢
HLT
JMP T =2
FIELD, v

JMS L +1

A

LAC -1
AND (@72600
LEM

JMP 1 FIELD



IDETERS [NE
FSTMy,

Nl

P AC
b
~ A
SMP
-
SPA
JmpP
X0k
"ac
LAS
AND
"AC
LAC
cLL
kTR
AND
SAD
AMP
LAC
AND
SZA
JMP
LAC
TADR
NAC
TAD
iiAC
JMS
1TAC
SAD
JMP
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FIFLD FOR 1ST MOVE
vyeT

FXTST
MYCNT

/1S THIS FIRST MQVE?
NXTMV /NO
(47200 /SET 1ST TIME FLAG
MYCANT

(3
TEMP
MCWA

(3
TEMP /TEST FOR SINGLE BANK
FLD1 /SINGLE

(14000

REGIN+4

ULTAR

(76200¢

FLOADA

(762000

NXFLD

FIELD /PRESENT BANK

FLOAD

FLOADA /DOES U,L., = BANK LOADED
SUR1 /YES, GO TO NEXT LOWER
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SKERR, AN ONTA /CHECK FUR ERKROR IN NFXT,
1S54 o+1
FAC = RuwsD
AN L LT
AN FLMADA /CHECK FOR ERROR IN BANK
JMP OERFLD /YES
LA (3
SAD O ONTA
JMP 43 /DONE CHECKING
152 ONTA
JMP CKFRR+1
*STOR, LAC NXTOK
HAC CKERR+2
LAC FLODADA
BAC TEMP /JDESTINATION
LAC FLQAD
DAC TEMP+1 /SOQURCE
SAD TEMP
JMP REGIN+4
LAGC KJMP
DAC MVRUP
JMP MOVE /MOVE PROGRAM
ERFLND, XCT CKERR+?2
SNA
JMP RSTOR=-5
AND (g10iag0o
SZA
JMP RSTOR-%
JMP EQULL
SUs1, LAC NXFLD /TRY NEXT BANK
SAD FLOADA
JMP EQULL+1
AC FLOADA
SAaD LLTAB
JMP CKERR
TAD (76v00@
DAC NXFLD
JMP CKERR
EQuLt , XCT CKFRR+2
aND LLD
SAG LLTAR
JMP 1
SNA
SKP
Talh (76¢000
NAC NXFLD
LAC MXTOK
AC CKERR+Z
AMP O SURY
L AC NXTOK
DAL OKERR+?
SME HEGIN+4
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FUGFTERNINE NFAT PROGRAM MOVE,
X TMy, AT SNGMY
SPA /MOVE MADE WITHIN A FIELD
wE MY SK /YES., MOVE BACK
GMS FLELD
DAL TE¥PR+1 /SOURCE
120 ONTA /CHECK FOR FRROR
uH(NXr. Ib% .+ 1
LAC ERwWRD
s N LLD
San NxFLD /ANY ERRORS?
JMP ERNXT /YES
LAC (3
SAD CNTA
JMP My TOK
1SZ CNTA
JMP CHKNXT
iXTOK, LAC FRWRD
LAC -1
FAC CHKNYT+1
LAC NyFLD
SAN FLOADA
UMP L+ 3
Sald LLTAB
JMP MYBK
SAN LLTAB
JMP CORRCT
[PAC FLOADA
TAD (760v00 /NO CALCULATE NEXT
DAC NXFLD
LAC FLOADA
TAC TEMP /DESTINATION
LAC KJMP
[TAC MVRJP /SET RETURN FOR STOVER
JMP MOVE
ERNXT, XCT CHKNXT+1
SNA /DOES ERRQOR = ¢gopopea
JMP NXTOK=-5 /YES
AND (@1v078
SNa
JMP SUR?
IMe NXTOK /NO, MOVE PROGRAM
CORRCT, LAC ULTABR
TAD (762000
GAC NXFLD
A FLOAD
JMP O CHINXT -1
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JRGUTIME T MOVE PRAGRAM TH UPPER 4 K WITHIN ONE BANK,
LR U N LAl LLTAR
SAL FL0ANA / 1S PROGRAM IN TESTFD BANK
N
PEM oy eNT /NG, UON'T MOVE
M OSTNOVER
LAC
AND (g1ldved
SZA
JHMP MYSHK
LAC (402600
HAC SNGMy
LAC KJUMpP
YAC MVRJP
NZM CNTA
CKUPR, 1S72 ,+1
LAC FRWRD
AND LLD
SAD LLTAB /ERROR PRESENT?
JMP SNGERR
LAC (3
SAD CNTA /DONE CHECKING?
JMP ERRTN FYES
1SZ2 CNTA
JMP CKUPR
ERRTN, LAC NXTOK
NAC CKUPR+1
JMS FIELD
TAD (20
NDAC TEMP+1 /SOURCE
XOR (91903020 /INCR, BY 4K
ODAC TEMP /JDESTINATION
LAC TEMP
START



MAINDEC-9A~DIBA-D
36

/0P -9 ENTENCED NMENMORY TEST - PART 2

SNELM, A MOVEDR
tam =776
TRC OENGTH
1S7 ~QvED
EM T MOVED
[SZ LNGTH
JMP -3
LAC TEMP+1
AL MOVES
LAC TEMP
NAC MOVED
ZM CNTA

ADJIN, 1SZ . +1 /ADJUST INDIRECTS
LAC PRJP
XOR (214000
1S L +q
TAC PRJP
LAC (5
cAD CNTA
JMP SNMOVE
ISz CNTA
JMP ADJID

YRINS, LAC TEMP+2
XOR (@12200
JMP MEMREF

SURZ, LAC NXFLD
SNA
JMP L +11
TAD (764000
SAD FLOADA
JMP 43
PAC NXFLD
JMP O NXTOK=5
SZA
JMP -6
JMP -4
LAC NXTOK
FAC CHKNXT+1
JMP REGIN+4



SNMQVE, L AC
AT
AL
g
GAC
VTN, IS
LAC
SAC
AND
X0R
SZA
JMP
LAC
MEMRFF, [SZ
[:AC
SAD
SKP
JMP
AVONST., LAM
AC
157
LAC
157
DAC
154
JMP
JMP
SNGERR, XcT
AND
SNA
JMP
LAC
nDaC
JMP

PR P
-1
NI TS
(244000
AnJID+4
MOVES

I MOVES
TEMP+ 2
(700000
(704000

MRINS
TEMP+?2
MOVED
I MOVED
PROLTH

MYRTN
~377
KenT
MOVES

I MOVES
MOVED

I MOVED
KCNT
)
STRTN
CKUPR#+1
(p14008@

FRRTN=5
NXTOK

TKUPR+1
REGIN+4

/MOVF RACK TO ORIG. BANK

TVHK, LAC
OAC

CAC

JMS 1

DAC

&M

N£M

[ 2M

JMP
/MOVE FROGRAM RACK
JONLY ONF RANK IS
IVSEK, LAC
[AC

YRV

PAC

A

UM

LA KU

NXFLD
FLOADA
TEMP
FLD
TEMP+1
LAST
FRTAR
My enT
MOVE
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/MEMORY REF INSTRUCTION?
/YES

/MOVED aLL INST?
/YES, NOW MOVE CONSTANTS

/G0 TO STOVER QR HLTST

/ERROR IN UPPER 4K?

/ORIG, BANK
/OESTINATION

/SOURCE

/CLEAR 1ST MQOVE FLAG

TO LOWER 4K WHEN

SELECTED,
FLOADA
TEMP

(A1 5080
TEMP+]
SANGMY

T
wp

DAQ My e

U L

CKELD-1

/DESTINATION

/SOURCE
/CLEAR FLAG FOR SAME BANK
/CLEAR MOVED 13T TIME FLAG
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SMOVE FROGRAS wHEN A FQRCED MOVE
/1y SPECIFIED,

FiooMy, STL

LK /SET FLAG FOR FORCED MOVE

Al MVENT

LAC MChka

cLb

beTH

TR

wTR

AND LD /MASK SELECTED BANK

SAD FLOADA /1S MOVE WITHIN THIS BANK

JMPFCDSGL /YES

UAC TEMP /JDESTINATION

JMS FIFLD

DAC TEMP4+1q /SOURCE

LLAC MCWA

AND (1929

SzA /MOVE T0 UPPER OR LOWER 4K?

JMP O LDUPR /UPPER

LAC TEMP /LOWER

DAC FLGADA

LAC PRJUP+3

NAC MVRJP

NZM CNTA /CHECK FOR ERROR IN LOWER 4K
CKFLD, [SZ . +1

LAC FRWRD

AND LLD

SAD TEMP

JMP FCDERR /ERROR

LAC (3

SAD CNTA /SEE IF DONE CHECKING

JMP FMOVA /YES

ISZ CNTA

JMP CKFLD
FMOVaA, LAC NXTOK

PAC CKFLD+1

LAC .

AND (2190080

JMP OMOVE /LUATERAL TRANSFER
LOLWR, LAC TEMP /NOT LATERAL

TAN (20

CAC TEMP /DEST'N

JMS FIELD

Talr (2

TAC TEMP+1 /SOURCE

e

JMPSNFLA-1



FOOFER,

LDUPR,

JPRTN,

UPRERR,

Sy A
\gM‘D
AND
SAA
me
LAC
DAC
LAC
AC
JMP
LAC
JAC
DEM
157
LAC
AND
SAD
JMP
LAC
SAD
JMP
1S#
JMP
LAC
DAC
LAC
X0OR
TAD
DAC
JMS
TAD
NAC
LAC

DAC
LAC
AND
FEM
SNA
JMP
LAC
XOR
DAC
LAC
XOR
TAC
JmMp
XCT
AND
SNA
dmMpP
Al
LAC

aMP

CRELD+1

CKFILN+S
(A14PQ0

CKELD+S
MXTOK
CKFLO+1
PRJP+2
PRJP
PSEL
TEMP
FLOADA
CNTA
L+l
ERWRD
LLD
TEMP
UPRERR
(3
CNTA
UPRTN
CNTA
LDUPR+3
NXTOK
LDUPR+4
TEMP
(310000
(29
TEMP
FIELD
(29
TEMP+1
PRJUP+3

MYRJP
TEMP+1
(19000

SNFLD=1
TEMP+]
(2%
TEMP+1
TEMP
(29
TEMP
MOVE
LDUPR+4
(pr720@

HPRTN-5
RXT K
LOUPR+4
PRUP+1
PRJP
°SEL
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/ERROR IN LOWER 4K

/YES
/SET RETURN FOR FMOVA

/CHECK FOR ERROR UPPER 4K

/DONE CHECKING?
/YES

/DEST'N

/SOURCE

/SET RETURN FOR HLTST

/CHECK IF IN UPPER 4K

/IN LOWER

/NO .,

/ERROR IN UPPER 4K?
MOVE PROGRAM

/YES
/SET RETURN FOR UPRTN
/PRINT "ERROR IN SELECTED 4K*®



/FLRCE
/0F A

MOV
STMGLE wHaNK
FCOSGL, FAC
AC
AL
P AC
AND
SEA
JMP
JMP

/MOVE RQUTINE FOR
/FROM ONE RANK T0O
10VE, FEM
LAC
NAC
LAM
TAC
15z
[ zM
1S%
JMP
LAC
XOR
DAC
LAC
X0OR
DAC
NAC
LAC
TAC
[SZ
LAC
1S?7
AC
S5an
JMP
JMP
LAC
AND
XOR
XOR
FAC
JMP

STRTN,

Foco GRAM

TH UPPER

FLOADA
TEME
TEMP+1

(212007

CKFLD-3
LOUPR

A LATERAL TRANSFER
ANOTHER

TEMP
MOVED
~-7756
LNGTH
MOyED

T MOVED
LNGTH
.3
TEMP+1
(20
MOVES
TEMP
(2¢
TEMP
MOVED
NXTOK
CKERR+2
MOVES

1 MOVES
MOVED

1 MOVED
PROLTH
MYCNST
-6
(7777
MVRJP
TE M
(20

MVYR P

I MVRJP
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40

DFE LOWER 4K

/DEST'N
/SOURCE

/IN LOWER

/SOURCE

4K NOW?
/NO,

/4K DECIMAL

/MASK PRESENT FIELD

/INSERT DEST'N BANK #

ZEXIT TO SPECIFIED ROUTINE




ﬁLTSTr

cRROR,

<RTHERR,

RERWN,

SUPBIT,

ERRORA,

T
LAC
anD
X0
KOR
AC
JMP
AC
LAC
GAC
LAC
HAC
LAC
OAC
LAC
AC
AND
SAD
JMP
LAC
SAD
JMP
1S4
LAC
TAC
1S#
AND
DAC
JMP
DAC
LAC
UAC
LAC
AND
SZA
mMA
AND
SZA
JMP
LEM
JMP

DAC
LAM
NAC
LAC
VAC
LAC
GAC
ILAC
aMp

(7777

K M2

TEMP

(27

K JMPp

I KJMP

TTY+2 /BAD
PRJIP+4

PRJP

PATHD

TTY+3 /GO0ND
MPAT

TTY+4

WCREG

TTY+1 /ADDK
(74000

LAST

SUPBIT+3 /YES
(4

ERTAR

SUPBIT+1

FRTAB

TTY+1

ERWRD+1.

=1

(72000

LAST

SUPRIT+3 /PRIN
FRWRD+1

=1

RERWD

TTY+?2

RITSUR

RITSUP
PRERR
I PRJP
TTY+2

TTY+3
PRJP+5
FRJP
PATSND
TTY+4
SLREG
2TNERR
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/HALT HERE AFTER FORCED MOVE
/INSERT BANK #

JEXIT T0O STOVER

DATA

/SET RETURN FOR WCRJP

DATA

£SS

/SAME FTELD AS LAST?

/STORE ADDRESS OF ERROR

T ERROR

/NEW BIT ERROR IF NOT ZERO

/BAD DATA
/GO0OD DATA

/SET RETURN FOR SLRTN



TRERE,

PERR,

CHARA,

FIRST,

PRUATA,

ONMOR,

L EM
A<
A
S
AW
TLS
TGF
JMP
JMP
LAS
AN
S£4A
JMP
(4™
ILAM
SlAC
JMP
AW
TLS
TSF
JMP
1S5z
JMP
LAM
{YAC
LAC
SEA
JMP
LAC
1S4
JMP
1S4
LaC
NAC
L AW
AC
LAM
AND

cLL
= TL
=TL
TAD
DAC
LAC
STL
= AL

AL
PAC
TLS
NS
MP

157

ErRe
a7

» -1
I PRJP

(2p 2000

[ PRJP
PRINT
-5
SPCNT
FIRST
24

-1
SPCNT
. =5
-5
SPCHT
PRIANT

PRNATA
TTY
PRINT
CHARA+3Z
L+l
TTY
TEMP+2
260
TTYS
-77777
TEMP+2

TTYS
TTYS
TEMP+2

TEMP 4+
TTYS

=1
[HAE
SNV
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/BELL ON ERROR?
/NO
/YES

/PRINT?
/NG

/SPACE

/9 SPACES
/NO

/1ST CHAR.,?
/NGO
/TEST NO

/MASK ACO-2

/ASSEMBLE CHARACTER

/POSITION NEXT OCTal CHAR

/PRINT 1 OCTAL NO

/SIX FIGS YET?
/NO




JONPR,

UOONF,

KRLLF,

SUPRFS,

L AM
Al
154
Lar
SAD
SKP
JMP

LAC
LAC
AC
NZEM
NEM
JMS
LAS
SMA
JMP
JMS
LAS
AND
SZA
JMP
LAS
SAD
JMP
JMP

157
LAC
TLS
TSF
JMP
[S2
LAC
SAD
SKP
JMP
LAC
LAC
DAC
N#M
JMP

LAS
AND
SNA
JMP
JMS
NAM
CAF
KSF
aMp

-5
CHANE
FRInT
PRINT
(5

CHARA+D?

TTY

-1
PRDOATA+L
PRCNT
PRINT
KRLLF

SUPRES
HLTA

(204
SUPRFES+4

MCW3
I PRJP
STOVER

o+l
CRLF

-1
PRCNT
(2
PRCNT

KRLLF+1
CRLF

-1
KRILLF+2
PRCNT

1 KRLLF

(2@
I PRJP

KRLLF
SCHW
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/=6

/SET UP FOR NEXT

/CHECK FOR HALT ON ERROR

/CHECK FOR PARAM, CHANGE
/NO CHANGE

/CR, LF

/BIT SUPPRESSION
/BIT 1@

/NO READ ANOTHER
/YES CRLF

/HWAIT FOR FIRST CHAR,



AGATN,

ILLecL,

<010k,

AATT,

KRE
IMp
A
L AM
a Ny
SZA
JMP
LAC
X0R
SNA
JMP
LAC
X0OR
SNA
JMP
JMS
JMP
SNA
JMP
NAC
KSF
JMP
KRR
DAC
LAC
¥OR
SNA
JMP
LAC
XOR
SNA
JMP
LAM
AND
SZA
JMP
JMS
JMP
NTAC
LLAC
RCL

X0R
TMA
NTAC
LAM
TAD
TAC
LAC
WA
IS4
M
X0
LA
P SF
AMP
Stk
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/READ BUFFER
(2172 /CHECK FOR LINEFEED
1 PP /YES, CONT WITH NO CHANGES
TTYIN
~-677
TTYIN
/ERROR? RO=ERROR
QPERR
CRLF+1
TTyIN
/EQ0T? EOT=CR
FOoT /YES
(254
TTYIN
/EOM? EOM=COMMA
WATT /YES
CIFUK /TEST VALIDITY
WATT /NOT VALID
/CHAR, =27
ZERD /YES
TTYH
/WAIT FOR ANOTHER
-1
TTYIN
(254
TTYIN
/EQM?
EOM /YES
CRLF+1
TTYIN
/EOT?
EOTA /YES
-677
TTIYIN
/ERROR?
OPERR /YES
CIFOK /TEST VALIDITY
TLLEGL /NOT VALID
TTYX /0K
TTYW
RCL RCL
TTYX /COMBINE DIGITS
TTYY
TTYY /SURB, 1
TTYY
(4pnegn
JSHIFT RIT
TTYY /IN POSTTION?
L =2 /NG
SCW /YES
SCW
.1
AGAI\;
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SPFRRE NE&M SCH /CLFAR aLlL 8ITS
JMP L =4
<07, LAC SCw /ALL DONE SELECTING
CMA
NAC W[TSUP
NZM Scu
JMS KRLLF /CR,LF
LEM
JMP 1T PRUP
£OM, LAC TTYHW
CMA
TAD (1 /2'S COMPLEMENT
JMP ROTOR
EOTaA, LAC TTYHW
OCMA
TAD (1 /2'S COMPLEMENT
GAC TTYY
LAC (424000
RCR
1SZ2 TTYY
JMP =2
YOR SCW
JMP EOT+1
4ERQ, LAC SCW
XOR (409000
DAC SCHW
IMP OWATIT
CIFOK, 7
LAC TTYIN
RCR RCR RCR
X0OR (26
SZA /CHAR,=226X7
JMP L5
182 CIFOK /0K
LAC TTYIN
AND (7
JMP 1 CIFOK /SEE IF CHAR, = 8 OR 9
SAD (1
SKP
JMP 1 CIFOK /NQ
LAW 1 /YES
AND TTYIN
SZEA /DOES IT = 8
JMP s+ 3
LAM ~7 /YES
JMP RQOTOR
LAM ~-1¢ /=9
JMP ROTOR

/TEST VALIDITY
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/PHINT L,L., FXCEEDS UL,
SREXN, JMS KRELF /CR

L AM ~14 /-9 DECIMAL

AL PRONT

1S . +1
EXODF, LAC FXCEFRD

TLS /PRINT 1 CHAR

TSF

JMP -1

TR /SETUP FOR NEYT

T

TR

KTR

TLS /PRINT oND

TSF

JMP -

1S5z PROANT /DONE 7

JMP EXCDF=-1 /NO
EXHLT, JMS KRLLF

LAC FXCEED

LAC -1

DAC ExCOP

JMS HLTA

JMP STOVER /READ PARAMETERS AGAIN
/PRINT ERROR IN SELECTED 4K
PSEL, LAC MVCNT

RAR

SNL

JMP REGIN+4

[14M PRINT

LAM =172 /11 DECIMAL

AC PRCNT

1S2 . +1
PSELR, LAC PSLCE

TLS /PRINT 1 CHAR

TSF

JMP -1

RTR /SETUP FOR NEXT

RTR

RTw

FTR

TLS

TSF /PRINT 2ND

JMP -1

1SZ PRCNT /DONE?

JMP PSELR-1 /NO



PSLHET,

JMS KRLLF
LAC PSLCE
PAC -1
HAC PSELR
JMS HLTA
LAS

AND (143
DAC TEMP+2
LAC MCWA
AND (143
SAD TEMP+2
JMP T PRUP

/MASK NEW

/MASK OLD
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/READ PARAMS,

/SAME?

/YES., MOVE ANYWAY

JMP STOVER
776777

/NO, DECODE NEW PARAMS
/FLAG TO SIGNAL WHEN TO MOVE
/THE CONSTANT TABLE

PROLTH,

/CONSTANTS AND STORAGE REGISTERS

FLOAD, @ /MEMORY BANK FIRST LOANED WITH PROGRAM
FLOADA, P /PRESENT BANK CONTAINING PROGRAM
TEMP, 7 JUTILITY STORAGE
¢
MCOWA » /STORAGE FOR PARAMETER ENTRIES
MCWEB . it /SAME AS MCHWA
ULREG, 7 /STORAGE FOR UPPER LIMIT MEMORY ADDRESSES
JLTAR, i /SAME AS ULREG
LLREG, i /STORAGE FOR LOWER LIMIT MEMORY ADDRESSES
LLTAR, & /SAME AS LLREG
CLREG, 1% /ADDRESS REG., FOR CONT, LOAD LOOQOP
CREG., % /ADDRESS REG, FOR CONT., READ LOOP
ACREG, 7 /CURRENT MCS ADDRESS REG. FOR CHFCKERBOARD
SLREG, 7 JCURRENT MCS ADDRESS REG, FOR SLIDING ZERC
NXFLD, 1% /BANK WHICH WILL NEXT CONTAIN PROGRAM
CNTA, % JUTILITY COUNTER
ERWRN, A JERWRD+1 THRU +4 STORES FIRST ERROR
JENCOUNTERED IN ANY BANK
m
7
7
7
LAST. 40¢00Q /WILL INDICATE LAST BANK [N WHICH AN
/ERROR WAS FOUND
AVENT % /817TS @ AND 17 TELL IF A MOVE WAS MADE
/AS YET AND IF IT WAS FORCED
AC18, @ /SHIFT COUNTER

<~EAD4Y,

777760
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SNOIMY, : JINDICATES IF A MOVE WITKIN ONE BANK
/HAS TAKEN PLACE
NG TR, ‘ JUSED TO CLEAR A MOVE NESTINATION TO 'S
SATR, : /TEMP, STORAGE OF PATTEFRN FOR SLIDING ZERQ
SATWD, v /TEMP, STORAGE OF PATTERN FQOR CHFCKERROARD
PAT, 37770 /STORAGE FOR PATTERN CONTROL WORD
“PAT, w37770 /KPAT TO KPAT+Z ARE CONTROL WORDS FOR CHFECKERBOARD
A&7 T4
740376
742377
LLa, z /LLa THRU ULD = L L, AND U L, BANK ADDRESSES
LLR, HW20070
LLC, (4Pp0Q
LLi, A60200
JL i, 190908
ACBK . 7600070 /COUNTER T0 INDICATE EnD OF AN 8Kk BANK
AC64, 777700 /COYNTER FOR 64 128 wORD BLOCKg
~C128, 77777¢ /COUNTER FOR 8 16 wWORD BLOCKS
nC16, 777760 /SHIFT COUNTER
iNCZ@. 777772 sCOUNTS 1@ READS FOR EACH LOCATION
PRUP, B sPRJP+1 THRU +5 ARE RETURN JUMP ADDRESSES
UPRTN
FMOVaA
HLTST
¥CRUP
SLRTN
3ASE, LOCN+1 /USED TO CALCULATE L.L, & U,L., FROM ACS 14-17
WVRJP, HLTST /MVYRJP AND KJMP USED DURING PROGRAM MOVE
KJMP, STOVER
KCNT, 1Z /USED WHEN MOVING THF CONSTANT TABLES
€256, 777776 /JCOUNTER FOR 2 - 128 WORD BLOCKS
TTYIN, % /TTYIN THRU TTYY USEDR AS TEMP, STORAGE IN
/BIT SUPPKRESSION LOOP
TTYW,
FTYx, 7
TTYY, o
SCA, v /TEMP, STORAGE OF SUPRFSSED BITS
S1TSyUP, P /PERMANENT STURAGE OF SUPRESSED BITS
ERTAR, ¢ JCOUNTER FOR # OF TIMES THE ERROR WORD
/TASLE IS ENTERED, MAX, = 4
LO4KI L. 7 /L0O4KLL THRU HI4KUL ARF USED AS ADR REGS
/FOR SINGLE BLOCKS
LO4KUL ., v
14Kl L, 7
< ]14KUL, w”
<STPAT, n37740 /RFSTORES CONTROL WORD IN KPAT
10VES, i /STORES SOURCE ADDRESS FOR RELOCATION

TOVEN, 5 /STORES NEST'h ADDRESS FOR RELOCATION




JCUNSTANTS FOR

rTrs,
Ty,

PRINT,
SPCNT,
PRCONT,
ENTXT,
2RTXT,

UHARG,
CRUF,

PHDR,

TTY PRINT=-0OUT

&
4
(/‘,
PRTXT

~EAD .

13

29
777772
i
792215
ngazi2

JMS KRLLF

157 .+1

LLAC HDRARD
SMA

JMP 46

LAC HDRHWRD
DAC PHDR+2
JMS KRLLF

JMS HLTA

JMP REGIN

TLS

TSF

JMP =1

KR RTR RTR
RTR RAR
TLS

TSF

JMP -1

JMP PHDR+1
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/HEADER ROUTINE

/PRINT 1 CHAR.,
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STEXT PO L, L. EXTFEDS U, L.

~XOEFD.,

147440
141730
142725
151774
152649
146256
186656

/TEXT FOR ERROR IN SELECTED 4K

PSLCF, o

185215
1513725
147722
120322
147311
151649
146305
141785
142724
12003¢4
145664

/TEXT FOR HEADER

HORWRD, LAC HDRWRD
3pPn324
324323
242240
303317
301324
240314
324301
256322
240240
240248
3381342
2402304
24¢249
247249
240240
27240
317317
S4¢ 344
FA4P24G
SAP24p
C4AD4P
L2743
L2437
PR R RS
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AN 1366 ' EXTST 72

AUt 143 FCDERR 1564
ApgusT 1274 FCiMy 1505
A 176 FCOSoL 1654
af)iiA AT FIELD 1122
AURJP 147 FIxST PB4
ADRMP 150 FLD1 1312
aD¥1 146 FLUAD 2424
apv2 167 FLOADA 2425
ADB3 171 FMOVA 1546
AD¢4 173 ADRWRD 2631
ADUS 175 414K L 2525
AD¥ 6 2B7 HI4KyL 2526
ADA7 274 HLTA 1077
apdv8 206 ALTST 1773
ADY9 213 [LLEGL 22072
AD1Q 215 INHT4K 713

AGAIN 2155 KCNT 2512
HBASE 2507 KJMP 2511
3EGIN 21 APAT 24A3
21TSUP 2521 ARLLF 2124
CHARA 2025 LAST 2452
CHARG 2551 LCNTaA 361

CHKNXT 12472 LOLWR 1554
ClFOK 2323 LOUPR 1577
CKERR 1159 LDWRN 276

SKFLD 1534 LLA 2467
CKUPR 1336 LLn 2479
CLOoP 6542 LiLC 2471
CLREG 2437 L 2472
CNTA 2444 LLREG 2435
CNTR 367 LLTAR 24356
CORRECT 13¢5 LNGTH pas7
CREG 2449 LOCN 125

CRLF 2552 LO4KE L 2523
sROQP 1300 LO4KUL 2524
JONJMP 774 1CWA 2431
JONL 8K 4725 MCHB 2427
JONPR 2102 AEMRFF 1436
SONPRT 747 10VE 1664
YJONRBK 553 40VED 2531
JONXT DB MOVES 2H3n
JOONF 2147 MPAT 2462
ENTXT 2543 1RINS 140n
E QM 2761 1V 5K 1463
EQT 2252 MYONST 1443
EOTA 2265 IVONT 2453
cQULL 1216 VR P 2514
ERFLN 11756 AVHTN 1476
ERNXT 1276 MV SBK 1474
£ RROR 17%2 NQOP 773

ERRORA 1774 NXFLND D443
ERRTN 1347 NXTMY 1234
ERTAR 2527 NXTOK 1254
ERARN 2445 JNES 73%

EXAMP 11 UNMOR 2AS N
EXAMZ 114 JPERR 225
EXCDP 2334 PATR 2464
EXCEFYD PHTS PATWD 2461
EXHLT 2353 PERR 2017
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PHOR
PRONT
“ROATA
JRERR
CREXD
PRINT
2RUP
PROLLTH
PRTIXT
PSEL
PSELR
PSLCF
PSULHLT
RCNT A
RCNTR
RO JMP
KEAD4J
REPEAT
SERWN
RLOQP
RONES
ROTOR
KPART
HKRTRN
RSTC64
RSTUMP
RSTLLR
RSTOR
RSTPAT
RSTRT
RTNERR
RTRN4
RTISTC
SCW
SLIION
SLO0P
SLREG
SLRTN
SMFLLNS
SNFLD
SNGERR
SNGMY
SNMOVE
SPUNT
SROON
STOVFR
STREAD
STRTN
SUHT
SUR2
SUPBIT
SUPRFS
TEMP
TSFLD
TSTal
FTSTMY
TsT1
IsST2
TST3
Ity

shhb
254y
LG
2ARYS
23352
D4y
2541
P43
2544
2361
2371
2615
2406
467
A7 R
777
2455
512
1753
474
731
2236
667
457
777
775
776
1163
2527
757
1742
356
265
25280
262
277
2442
313
1961
1352
1454
2456
1421
2541
334
43
677
1715
1965
1403
1764
7144
2476
155
202
1111
L€

NN N
~NOS
N1 N

(24
ri
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TTYInN
TTYS
FTTYW
TTYX
ITYy
Jin
JLHEG
JLTAR
JPRERR
JPRTN
AATT
AATPAT
ACLDN
ACLOOP
ACRDN
ACKEG
SCRUP
“C128
AC16
~C18
~C2R
ACZB6
ACH4
AC 3K
ZERO
BEGIN
STOVFR
EXTST
EXAM?
EXAM3
LOCN
AD#%1
ADRUP
ADRMP
TSFLD
AD#?2
ADAZ
ADY4
ADUS
ADR
AD#6E
AD¥7
apus
ADKA
ADYY
AD1@
TSTay
TST1
SLUON
RTISTe
SLOoP
LO®RNDO
SLRTN
SROOM
TST2
RTRNG
LCNTA
CNIB
ACLOOP
JONL 8K

2514
“532
2515
2516
2517
2473
7433
2434
1643
1614
2245
717

435

373

563

2441
526

2476
2477

7454

2501
2513
2475
2474
2277
21
43
72
11
114
125
14¢
147
152
155
167
171
173
175
176
202
204
206
297
213
215
P22
236
267
265
P70
276
313
334
352
356
361
367
373
425




ACLON
RRTRM
RCUTA
ACKTR
RLOOP
REXPEAT
ACRJP
JONRBK
ACRON
DONXT
TST3
CLOQP
RPART
STREAD
INHT4K
AATPAT
RONES
UNES
JONPRT
RSTRT
RO JMP
NOQOP
DONJMP
RSTUMP
RSTLLR
RSTC64
CROQP
ADJUST
ADJUL
SMFLNS
HLTA
FIFELN
TSTMY
CKERR
RSTOR
ERFLN
SuU8sg
EQULL
NXTMY
CHKNXT
NXTOK
ERNXT
CORRCT
FLivt
CKUPR
ERRTN
SNFLD
ADJIN
RTINS
SUs2
SNMOVE
AVHTN
AEMRFF
AVONST
SNGERR
MV <K
MV SRK
Feimy
SKELD
FMOVA

435
457
467
470
474
517
526
553
563
A2
635
647
667
677
713
717
731
735
747
757
772
773
774
775
776
777
1909
1824

1943 -

1961
1977
1102
1111
1159
1163
1176
1285
1216
1234
1242
1254
1276
1345
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1338
1347
1352
1366
140¢
14¢3
1421
14726
1436
1443
144
1463
1474
1565
1534
1546
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LDLWR
FCOERR
LDUPR
UJPRTN
UPHERR
Fcusol
40VE
OTHRTN
ALTST
FRROR
RTNERR
HERWN
SuUPBIT
"RRORA
Z“RFRR
PERR
UHARA
FIRST
PRIJATA
UNMOR
JONPR
DOONF
KRLLF
SUPRFS
AGAIN
[LLEGL
ROTOR
AATT
JPEFRR
=0T
QM
FOTA
2ERQ
UIFOK
PREXD
EXCDP
EXHLT
PSEL
PSFLR
PSLHIT
PRULTH
FLOAD
FLOADA
TEmp
40w A
1CwWEB
JLREG
JLTAR
LLHEER
LLTAR
CLREG
CREG
ACREG
SLREG
WXFLn
CNTA
ERARD
LAST
AVONT
AC18

1554
1564
1577
1614
1643
1654
1664
1715
1703
1732
1742
1753
1760
1774
2025
2017
P25
2042
°n45
2051
2102
21¢7
2124
2144
2155
2202
2236
2245
2259
2252
2261
2265
2277
2303
2332
2336
2353
2361
2371
2406
2423
2424
2425
2426
2431
2432
2433
2434

2435

2436
2437
2449
2441
2442
2443
2444
2445
2452
2453
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PATWN
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JLn
ACBK
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AC128
AC16
AC20
PRJP
HBASE
MVRJP
KJMP
KCNT
ACZ56
TTYIN
TTYW
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TTYY
SCW
31TSUP
ERTAR
LO4KL L
LO4KUL
414K L
HT4KUL
KSTPAT
10VES
10VED
ITrs
Ty
PRINT
SPONT
PRONT
ENTXT
SRIXT
UHAaRG
SRLF
PHIUR
EXCEFD
PSLCF
ADNPWRD
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2463
2467
2479
2471
2472
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2474
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2476
2477
2508
2501
2567
2510
2511
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2513
2514
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2516
2517
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2631

MAINDEC~-9A~-D1BA-D

54




400021
ABue22
400023
194024
AR5
VQBB26
bvouver7
¥pep30
400031
400932
V90833
d008034
498835
@ag36
vgae37
800040
Y9041
apep4a2
HeaBas
vP0g44
beapgas
2pBY4s
bpoea7
vevBes0
206851
vpBes2
200853
0000254
P0aess
298956
400057
vpoeen
0pogsl
190662
Podo6l
200064
BBoR6s
208066
bgage7
bp2g7e
s@ea71
408972
2098873
498874
0pag75
voeg7é
aga@77
08100
290101
890102
200103
282104
808105
200146
268107
898110
ved111
épv112
Wed113
462114

740202
700204
777777
42521
241760
#41753
202667
n42452
142446
142447
142459
142451
142453
142522
181182
582472
742424
042425
754084
242431
042432
502722
744200
601505
202431
582703
642427
282431

592721

742020
748081
342664
342427
741100
602332
202431
5827289
342507
040125
707704
620125
7777680
242455
202717
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6B8B222
282431
582712
740200
680352
282431
582471
743209
6808236
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582479
740200
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260125
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¥00130
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200134
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900136
2009137
400140
290141
400142
900143
000144
160145
200146
0Wev147
2009150
200151
Hea152
200153
400154
200155
Weo156
0908157
200160
200161
400162
209163
202164
400165
400166
900167
200179
200171
280172
200173
¥e0174
¥ee175
289176
0weB1L77
280200
209201
200202
490203
400204
489205
200206
400207
400210

55

582782
740200
608635
7500084
582716
740200
600343
691111
740048
688146
600167
600171
688173
746848
600175
688202
608204
748949
740040
6838286
600213
740040
740049
740048
680215
202478
242433
B42434
282467
842435
342436
600972
vageoe
202435
B42442
042441
542425
7419000
620155
449155
448155
681024
202471
600147
202472
6060147
282473
68147
282471
P42433
B42434
20247¢
688152
202472
688176
202473
688176
282472
242433
842434

498241
4Q8212
bveB3213
ARA21 4
“Apaz215
WPv216
ap0217
VRaz29
wpibeel
08222
408223
VaB224
bgoees
ABBR26
neaz227
L0238
4g0231
400232
dP0233
Ye8234
G235
bPB236
400237
A00240
J@B241
Wge242
A08243
0go244
08245
dP8p46
Ved247
L88259
P88251
“pazs2
bpa2s3
vgpzse
Aga2s5
408256
908257
L08268
4gazel
490262
dP0263
160264
200265
bPB266
N@B267
BeB278
LBB271
A00272
Vea273
L8027 4
AGA275
08276
808277
190300
4P03a1
bpe3ne
Vaa3a3
400304

282471
680152
282473
609207
202473
P42433
742434
282472
688152
282431
582715
740208
600232
282676
242431
742431
600236
582713
740206
600642
601608
760261
242533
166155
7606080
B42474
777777
767782
g62442
442435
442442
442474
600245
768800
B42474
282435
542433
600262
787764
P42442
688249
707794
202436
242435
109155
760000
B42474
777756
B42454
282667
B42461
777777
242460
282469
707782
p62442
222442
242461
B62442
222442




300305
200306
0083a7
40Y310
402311
400312
400313
400314
200315
000316
¥P8317
200320
400321
200322
400323
000324
0P0325
4008326
V008327
100330
090331
WeB332
0@0333
VeB334
0@0335
000336
Wee337
400340
200341
080342
400343
0@0344
0@0345
- 0PB346
000347
¥e0350
090351
408352
000353
400354
400355
200356
400357
"e0360
Wev361
400362
400363
800364
200365
280366
DBU367
080370
180371
400372
2909373
800374
480375
400376
400377
400400

242461
062442
222442
542460
741008
681774
202461
744020
B42461
442454
680276
442435
442442
442474
600278

760000
B42474
202435
542433
600334
B42442
787704
680265
707704
202436
842435
750004
741100

181077

750004
542432
741000
600043
502711
740200
680265
600119
202463
B42462
760262
842533
1908155
777728
042475
202462
P42461
777776
B42513
777779
n42476
777760
242477
202461
742460
707702
2024608
744810
042460
751400
740001

MAINDEC-9A-D1BA-LD

100401
100402
100403
28404
401405
200406
200407
100410
400411
WPB4a12
¥e0413
400414
W@0415
400416
¥g0417
VRe4r0
208421
400422
400423
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400425
400426
veRan7
400430
200431
400432
490433
400434
400435
000436
¥e0437
000440
200441
400442
400443
V00444
V00445
000446
200447
080450
080451
000452
200453
400454
400455
009456
008457
9004690
490461
000462
0A0463
400464
400465
480466
200467
400470
400471
280472
000473
180474

56

062441
442435
442441
442477
608373
442476
600367
442475
741000
600425
202462
744020
740400
600421
442513
690365
202461
740001
P42461
600363
777700
042475
202435
542433
600435
707704
g42441
680356
707704
202436
042435
202431
502712
740200
740040
750004
502714
542714
1010877
750004
542432
741000
600043
502713
542713
608356
189155
777700
042475
202462
042427
777776
042513
777770
042476
777768
¥Wap4a77
282427
(42460
707702

4@B475
820476
480477
B00500¢
400501
vadsa2
bRB503
4ga5n4
veBs5as
Le85a6
a9esa7
V00510
BWeas11
8a8542
vaBs513
430514
BR0515
Wg0v516
Bavs517
vees520

- ¥gesol

bWRas22
Wgus23
VEas24
8pas525
408526
vpas27
vevs3g
vges31
WgBs532
488533
wgas34
vaBs535
bYPuB536
DRR537
400549
4gusal
408542
vea543
wausa4
400545
400546
H@gasa7
400550
40551
LgB552
Bg0553
YRU554
bO2555
Boass6
dPEss57
Yous56d
AQU5 61
4pu562
wounse63
Yeuse64s
BaB565
AFB566
BEO567
480579

202460
744010
P42460
751409
740001
42461
202455
741200
680512
222441
740001
n62441
600530
222441
740001
#62441
222441
740001
pe2441
222441
542461
741000
681732
442500
689512
777772
242500
442435
442441
442477
680474
442476
600470
442475
741000
680553
202462
744320
740400
688547
442513
600466
202427
742901
042427
600G 464
777708
042475
202435
542433
600563
7877904
n42441
600457
202436
242435
202431
502712
743209
101877




vpds71
dp8572
A8B573
Wevs574
403575
d0V576
400577
dB0600
Agdenl
ApBen2
680603
90604
402605
APB6R6
4gpen7
JeR618
oBe11
dBa612
Ypase1 3
400614
Bgd615
BaB616
bgaet7
dpderd
upRe21
WPB622
BpB673
VpBe624
$eae6rs
BpBe26
vpdeo7
bPB630
WaABE63]
APR6R2
YRBEIS
$P0634
YBB635
Wpae3s
VRuBe637
200649
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hBB644
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BeB6e51
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A00657
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750404
740100
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101077
752004
542432
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640043
212455
741200
600607
442455
600457
600457
777760
742455
750004
502711
740200
600457
202462
744020
748400
600625
202466
542462
600120
607114

202463

542462
6038633
202466
242462
60356
202464
68D631
202465
42462
760263
742533
600556
148155
740603
740000
202435
42437
202710
7877@2
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542433
741060
AB 647
THHAN4
740140
[RAHX )
141877
TH7GH4
R42432
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dev667
ABV6T79
dBB6e71
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HBue7s
SBN674
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SRBET7
wga70e
480701
4s@u702
bEgL7IR3
Jau7a4
vas7a5
JBB706
ABG707
SABT1D
ves711
wae742
dBae713
Yga714
wga71s
DRB716
aeae717
waa729
uga7el
“peTe2
beu723
CRBT24
AG0B725
bRa7e6

vOu727

400738
GRY73L
BER7TE2
Yan7E3
JPB7 34
QAT 35
Uev736
ABR737
AQBT7 48
AP0741
SaB742
Bgv743
APB744
AGRT 45
AQBT 46
BBET 47
ABD7THY
408751
AFNT7H2
APV 3
ABB754
U755
APYTH6
SRATS T
G760
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X
HEARB2 1
FNR772
¢arasy
ANV
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7402536
Pen774
Yans5s
AUBB21
750804
741169
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206702
5027602
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282525
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&HRT717
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2u2524
PAP43
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741100
682731
797782
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74G2039
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442455

687462

60B462
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741800
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RU2455
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Q1177
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101205
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401207
A@1214
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401212
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S91231
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SAL P44

58

441152
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